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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOHW 00pa3oBaTeNbHON IMPOrpaMMBI OCHOBHOTO
oOuiero obpaszoBanus, npexacraBieHHbx B PI'OC OOO, a Takke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCOUTAHUSA U € YYETOM KOHIENLUHU IpenoJaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX oprann3anusix Poccuiickoit denepannn.

[Iporpamma mo XxuMuu Ia€T MPEACTAaBICHHE O WENsAX, OOIIeld cTpareruu OOy4YeHHs,
BOCIIUTaHUS M Pa3BUTHA OOYYarOIUXCA CpEACTBaMH Y4eOHOIo IpeaMeTa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJepKaHue, MpelycMaTpUBaeT paclipelielieHue ero no kjaaccam u
CTPYKTYPHUPOBaHHUE TI0 pa3AesaM H TeMaM MPOTPaMMBbl IO XMMHH, OTIPEIEISIET KOJTMYECTBEHHBIC
U KayeCTBEHHBIC XapaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYIO TIIOCIIEI0BaTEIbEHOCTh
U3YUYCHHS] XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JOIMKH yueOHOro
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeaseT BO3SMOKHOCTH MpeaAMeTa JUis
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTelbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUs] XUMHUH
Ha YpOBHE ILelell W3ydeHUs MpeaMeTa W OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOU
JEeSITeIbHOCTH 00yYaroIIerocs 0 OCBOCHUIO yYEOHOT0 COlepKaHUsL.

3HaHUe XUMHH CIYXKUT OCHOBOW [T (POPMUPOBAHUS MHUPOBO33PEHHS 00YJaOLIETOCS, €ro
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (YOPMUPYEMbIE XUMHEH
IPECTaBICHUs O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 3BOJIIOLMH BEIIECTB B MPUPOJIE, O IMyTIX
peleHuss [I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CHIPHEBOI,
HHEPTEeTUYECKOM, TUIEBON U SKOJIOTHIECKON 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

H3ydenue xumuu:

CIOCOOCTBYET peanu3ali BO3MOXHOCTEH JJIsi caMopa3BUTHS W (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (yHKIHOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSTENbHOH  y4eOHOH  JEsITeIbHOCTH,  OKCIIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B IIOBCETHEBHOM IKM3HH, TaKk H B
npodeccuoHaIbHOMN e TETbHOCTH;

3HAaKOMHUT €O CIeUU(UKON HAaydYHOrO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3IJIA/1a HA €MHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUA
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00y4aroLINXCs;

CHoCcOOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K IPHUPOJIE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrMYecKoe oOpa3oBaHHE
o0yJarouuxcs.

JlaHHbIe HampaBieHUs B OOYYCHMHM XMMHH O0ECHEUMBAIOTCS CHenu(HUKON coaepKaHus
y4eOHOro TNpeAMeTa, KOTOPbIM SBISETCS MEeJarornyecku aJanTHUPOBAHHBIM OTpPaKEHUEM
6a30B0il HAyKH XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aromyMHUCs CUCTEMBI NEPBOHAYAIBHBIX TIOHATHH XMMUH, OCHOB HEOPTaHMYECKOW XUMUH U
HEKOTOPBIX OT/AEIbHBIX 3HAUMMBbIX MOHATHH OPraHNnYeCKON XUMHH.

CrpykTypa conepkaHHs MPOrpamMMbl 0 XUMHUHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e usydeHuro. ConepkaHue CKIAABIBACTCS M3 CHUCTEMBI MOHSATHA O XMMHYECKOM
DJIEMEHTE W BEIIECTBE W CHUCTEMBI IMOHATUH O XHMHUYECKOH peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHIUILY [OCJIEAOBATEILHOIO PAa3BUTHUSA 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuoanueckoro 3akona /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4€HHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBA3H;



— IPEJCTaBICHUN 00 NEKTPOTUTUIECKON AUCCOIMAIINH BEIIECTB B PAaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJTYYEHHBIX M
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JPYroMmy,
BBINOJHAS (YHKIUN OOBSICHEHHWS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH
MPaKTUYECKOr0 IPUMEHEHHUS U MOJTYyYEHHUs U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbl O XUMHUHU CIIOCOOCTBYET (HOPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJIAIOIIEH HAYYHOM KAapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IPUPOJIBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM M03HaHus B Hayke. M3yyeHue xumuu
OPOUCXOAUT C TMPHUBJICYCHHUEM 3HAHUW W3 paHee M3YyYEHHBIX YUeOHBIX MPEAMETOB:
«Oxpyxarommit Mup», «buonorus. 5—7 knaccel» u «Pu3mka. 7 Kiacey.

[Tpu n3yueHNn XUMHUN TPOUCXOTUT (HPOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOIH HAyKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KYIbTYphl. 3a/ladya y4eOHOro IMpeaMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHHM — BaKHEHIINUX (DaKTOB, MOHSATHI, 3aKOHOB U TEOPETHYECKHX
MIOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
nprOOIICHNH K HAYYHBIM METOJIaM MMO3HAHMS MIPU U3YUEHHUH BEUIECTB U XUMUYECKUX PEaKIIHid, B
dbopMUPOBaHUM ¥ PAa3BUTHH TMO3HABATEIbHBIX YMEHUH M HMX MPUMEHEHUHM B Y4eOHO-
MO3HABATENIbHON U y4eOHO-HCCIe0BATEIbCKON 1eATeIbHOCTH, OCBOEHUHU MPaBHUI O€30MacHOTO
oOpallieHus C BEIIeCTBaMU B IOBCEIHEBHOM JKU3HMU.

[Ipy W3y4yeHMH XMMHH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BAKHOE 3HAYCHHE
npUOOpesH TaKKe LeH, KaK:

— (hopMmHpoBaHNE UHTEIJIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO PEIIEHUHN, CIIOCOOHOM aJanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KHU3HU;

— HaINpaBJICHHOCTh OOYYEeHHs Ha CHCTEMaTHYEeCKOoe MpUOOIIeHHE O0O0ydJaroImuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJaM  IO3HAHUf,
(bopMUPYIOITIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— oOecrieueHUe YCIOBHIA, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS OIIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIMETEHIIHI), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIHOHATHPHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATH M OLCHHMBATH SIBJICHHUS OKPY)KAIOLIETO MHpA, MCIIONB3Ysl 3HAHHS H
OTBIT, TMOJYYECHHbIE MPU M3IYYEHUU XHUMHUHU, MPUMEHATH HMX MpPH pEIIeHUHu MpodieM B
MOBCEHEBHOM XKU3HU U TPYJAOBOM €ATEIbHOCTH;

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHUECKUX OTHOUICHNUH, TOHUMAaHHS [IEHHOCTH
XUMHYECKHX 3HAHWUH I BBIPAOOTKH SKOJOTUYECKH IIETIECOO0Pa3HOTO MOBEICHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHMS] CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTUBAIUU K O0YyUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIis ¥ HalPaBJICHHOCTH AaJbHEHIero 00ydeHMsl.

OO1ee yuciio 4acoB, OTBEAEHHBIX AJI1 M3yYEHUS XUMHUHU HA YPOBHE OCHOBHOT'O OOILETro
obOpasoBanusi, coctabisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezieln0), B 9 kiacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/bHbIE XUMHYECKHE TOHATHUS

IIpenmer xumun. Poiib XMMUM B KU3HM 4YE€lIOBEKa. XHUMHUS B CUCTeME Hayk. Tena u
BemecTBa. dusnueckue CBOMCTBa BeHIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsatue o
METO/IaX MO3HaHUs B XUMHH. YHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHus CMECEeH.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE dJeMEHTbl. CHUMBOJIBI XHMHUYECKHX D3JIEMEHTOB.
[IpocTble u cioXkHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (opmyrna. BajleHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIsIpHAst
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Moab. MousipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacchl U
YHclia CTPYKTYPHBIX €IMHHUII BerecTBa. Pacu€Tsl o hopMynaM XUMHUYECKHX COSTUHEHUI.

®u3znueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XUMUYECKUe ypaBHeHUA. Kiaccupukamuss XUMHUYECKUX peaKIui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYIO0H, MpaBuiaMu paboThl B Jaboparopuu U MpUEMaMH
oOpareHust ¢ J1abOpPaTOpHBIM O0OpYyIOBAaHUEM, M3YYCHHE W ONMHCAaHWE (U3MYCCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOMI0AeHHE (Pr3ndecKuX (IUIaBJIIeHUE BOCKA, TasHUE JIb/a,
pacTupaHue caxapa B CTyNKE, KUIIEHUE M KOHJIEHCAIUS BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJMBAHUE MEIIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJla ¢ KHCIIOTOM) sSIBIICHUH, HAOIIOICHHE
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKHX peakiui (pas3foKeHwe caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna menu (1) mpu
HarpeBaHuM, B3auMOJeWcTBHUE kene3a ¢ pactBopoM comu menu (II), msydenuwe cmocoOoB
pa3JiesieHusi CMeceil: ¢ MOMOIIbI0 MarHurta, (UIbTPOBaHHWE, BHINAPUBAHUE, AUCTUILIALINA,
xpoMarorpadusi, TPOBEICHHE OYUCTKH TOBAPEHHOM CONM, HAOIIOJEHUE U  OIHUCAHUE
pe3yabTaTOB MPOBEICHUS ONBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHUE
MoJiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aeMEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoze, Gusnyeckue U XMMHUYECKHe CBOMCTBA (peaKIK TOPESHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMOJIydYeHHUS KHUCIOpoJa B JabOpaTopuul U
IPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aljioTporHas MOAUQpUKALUs
KHCIIOPOJA.

TermnoBoil 3 ¢eKT XUMHUECKOW peaKUuu, TEPMOXHMHUYECKHE YpaBHEHHS, 3K30- U
SHJIOTEPMUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO31yXa, YCHUJICEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bomopon — oasmemeHT M mpocroe BemecTBo. HaxokaeHume Boxopojga B NPHUPOJIE,
¢u3nyecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osTyuyeHus. Kuciorel u comu.

MounsipHbiii 00bEM ra3oB. Pacué€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoucTBa Boabl. Boma kak pacrBoputens. PactBopel. HaceliieHubie u
HEHACBIIICHHBIE PacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XuMHYECKHUE CBOMCTBAa BOJbl. OcHOBaHMs. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbl B mpupoze. 3arps3HEHUE NPUPOAHBIX BoA. OXxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coeaumneHnid. Okcunabl. Kinaccudukamus OKCHIOB:
coneo0Opa3yroiue (OCHOBHBIC, KHCIOTHBIC, aM()OTEpHBIC) U HecoieoOpaszyromue. Homenkmarypa
okcu10B. du3nyeckue U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyuenue okcuaos.



OcHoBanus. Kiaccudukanus ocHoBaHWM: MIENOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanuil. ®Pusnueckue M XHMHUYECKHE CBOMCTBAa ocHOBaHMU. I[lomyueHue
OCHOBaHHII.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kuciaor. OuU3ndecKkue U XUMHUYCCKHE
cBoiicTBa kuciot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. HomeHnxiarypa coneil. @uznueckue U XuMudeckue corictsa coneil. [lomydenne
COJICHi.

['eneTnyeckas CBA3b MEXAY KIIACCAMH HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIMpeeNieHUue COJCp)KaHUs KUCIOPOoJa B BO3AyXe, MOITyYeHHE, COOUpaHHE,
pacro3HaBaHUE W HM3YyUYECHHME CBOMCTB KHCJIOpOJa, HAOIIOIEHHUE B3aMMOJICHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOZHMKHOBEHUS M TPEKpalIeHUsi TOpeHus (Ioxapa), 03HAaKOMJICHHUE C
o0Opa3lilaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, cOOHMpaHue, paclo3HaBaHUE U
U3y4eHHUE CBOWMCTB BojaOpoAa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO HCITOJIb30BAHHE BHJICOMATEPUAIOB), HAOIIOCHIE 00pa3IOB BEIIECTB KOJIMYSCTBOM
1 Moub, MccIenoOBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHONM MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICICTBUE BOJBI C MeTaUlaMH (HaTpueM M KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), WCCIEIOBaHUE OOpPa3I[OB HEOPTAHWMYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUSI OKPACKM WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH, M3ydeHUE
B3aumoercTBus okcuga meaw (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C METaJIaMH,
peakuuii HeWTpanu3aluy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHHWM, BBITECHEHHUE OJHOIO
MeTaJljla JIPYTUM U3 PaCTBOPA COJIM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeime
KJIACChl HEOPTraHUYECKUX COEAUHEHHIN.

Ilepuoauyeckuii 3axkon u Ilepuoamyeckasi cucrema xummu4deckux iementos . U.
MenpaeneeBa. CTpoeHue aToMOB. XMMHUYeCKasi CBSI3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MONBITKH KJIACCU(UKANMA XUMHYCCKHX JJIEMEHTOB. [loHATHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IICIOYHO3EMEIbHBIC METAILIbI, TaJIOT€HbI, HHEPTHBIC Ta3bl).
DIEeMEHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIIBI U THIPOKCHIBI.

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmuueckux oaiemeHtos [l M.
MengeneeBa. KopoTtkonepuonHas u januHHonepuojHas ¢opmel I[lepuonuyeckoil cuctemsl
xumuueckux diemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. PU3HYECKUM CMBICT
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX snep. M3ortombl. Onextponbl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IEpBbIX 20 XUMUUYECKHUX AIeMeHTOB [leproandeckoil cucTemsl
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOIO 3JIEMEHTA 110 €ro IMOJOXEHUIO B
Ilepuonuueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU M3MEHEHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u Ilepuoanyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUI pa3BUTHA HayKu U npakTuku. J[. . Menaenees — yu€Hblii U rpaK1aHHH.

Xumuaeckas CBSI3b. KoBanenTHas (monsipHast u HETOJISIpHASA ) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 2JIeMEHTOB. loHHAas CBSI3b.

Crenenb  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIporecchl
OKHCJICHHS B BOcCTaHOBJICHHA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuit Ikcnepumenm:

W3y4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETA/UIOB, B3aMMOJICHCTBUE THJIPOKCH]IA
IMHKa C PacTBOPaMHM KHCIIOT U IIEJI0YEH, TPOBEACHUE OIBITOB, WILIIOCTPUPYIOLIUX PUMEPHI
OKHCJIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMi (TOpeHre, PEaKIuK Pa3IoKCHHS, COSTUHEHNS).



Mescnpeomemmnuie ceazu

Peanuzanus MexnpeaMeTHbIX CBA3EH NMPU U3YYEHUU XUMHH B 8 KJacce OCYIIECTBIISETCS
yepe3 HCIOJb30BAHME KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX MOHATHUH, TaK ¥ TOHATHH,
ABJISIOLIMXCS] CHCTEMHBIMU JUISI OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ure ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, AaHATTU3,
CUHTE3, Kiaccu(pUKanusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, MOJIETb, SIBIICHHUE.

®usnka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUN 3apsl, BEUIECTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSTHUE BEILECTBA, ra3, (PU3WUYECKUE BEIUUYMHBI, €AUHHIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
383151, ComHILE.

buonorus: porocunres, qpixanue, buochepa.

['eorpadus: armocdepa, rugpocdhepa, MHUHEpanbl, TOpPHbIE TMOPOJBL, IOJE3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKusi

[lepuonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux »saementoB /J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUU CBOMCTB XHMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajlus, KaJbLUs U UX COCIUHEHHH B COOTBETCTBUHU C
I0JIO’KEHUEM 3J1eMeHTOB B [lepronyeckoil cucTeMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BewlecTBa: BHUAbl XUMHUYECKON CBS3U. THUNBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOW PEHIETKY U BUJIa XUMUYECKOH CBS3H.

Knaccupukanus ¥ HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUYECKHUE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeTHdecKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUYECKHX pPeakIuil M0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBY
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJIEHUS XMMUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, IO YYaCTUIO KaTanuszaropa). JK30- U
SHJIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsiTie o ckopocTu xuMudeckoil peakiuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakiusax. [lonstue o
karanuze. lloHdarne o XxumuueckoM paBHOBecHU. DaKTOpbI, BIHAIOIIMNE Ha CKOPOCTh
XUMUYECKON PEAKLUU U MOJIOKEHUE XMMUUYECKOTO PABHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OaJiaHca.

Teopust 27IEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHL U HEIEKTPOIUThl. KaTHOHBI,
aHUOHBL. MeXaHU3M [HCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHUJIAMU XUMHUYECKOW CBSI3U.
Crenens aucconuanuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHI.

Peakuyu moHnHoro oomeHa. YcinoBHusl MPOTEKAHUS PEAKIMI MOHHOrO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakuui. CBOICTBa KHCJIOT, OCHOBAaHUI U COJEll B cBeTe
MPEJCTaBICHU 00 3IEKTPONIUTUYECKON aucconuanuu. KadecTBeHHbIE pEakIUu Ha HOHBL
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE C MOJEISMH KPHUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIISCTB (XJIOpHAA HaTpHs),
WCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW pPEAKUUU OT BO3JAEUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIIEJOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLiecca JUCCOLUALUU
KHCJIOT, 11eJI0uel U cosel (BO3MOXKHO MCIOIb30BaHUE BUAEO MAaTEpUAIOB), IPOBEAECHHUE ONBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU TPOTEKaHHUS peakluuid MOHHOro oOMeHa (0OpazoBaHuE oOcCalka,



BBIJICJICHUE Ta3a, 00pa30oBaHHE BOJBI), OIBITOB, WILTFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIUi (TOpeHHE, PEaKIUU Pa3OoKEHHs, COCTUHEHUS), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOINBIO KAYeCTBEHHBIX pEaKIHWid Ha WOHBI, pPELICHHUE
IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/uibl M MX cOeTUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHs aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IPOCTHIX BEUIECTB — TaJIOTESHOB.
XUMHUYeCKne CBOWCTBa Ha IpHMEpe XJiopa (B3aMMOJCHCTBHE C METaUIaMH, HEMETaIaMH,
menoyamu). XmopoBopopoa. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JleiicTBrie Xyiopa u XJI0pOoBOAOpO/Ia Ha OPTaHU3M YeJloBeKa. BaxkHelmme Xiopuabl
U UX HaXO0XJICHUE B IIPHPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKHe CBOWCTBA MPOCTHIX BELIECTB —
KUCIIOPOAA M Cepbl. AJUIOTPONHBIE MOAM(UKAIIMK KHCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBojiopoji, cTpoeHue, (U3HYEeCKHe M XUMHUYECKHe CBOWMCTBa. OKCHIBI Cephbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XUMHUYECKHE CBOMCTBA
(oOmme kak NpeACTaBHTENS Kiacca KHCIOT M crenuduyeckue). XHUMHUECKHE PEaKLuH,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IOJydeHUsI CepHOW KHCIOTHL. [IpruMeHeHne
cepHOi KUCIOTHI. COJM CEPHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbhaT-uoH. Haxoxnenne
ceppl M €€ COEAMHEHWH B TpHUpoJe. XHUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOMEH Ccpeabl
COCIMHEHUSIMH Cepbl (KUCIOTHBIE JIOXKAW, 3arpsi3HEHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IpeI0TBPALICHUSI.

OOmass xapakrepucTuka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPOAE, (U3NYECKHE H
XHMHUYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XUMHIECKUE
CBOWCTBA, MoJlyueHue 1 npumenenue. Coiau aMMOHUS, UX (puU3nUecKre U XUMUUYECKUE CBOMCTBA,
npuMmeHeHne. KadecTBeHHast peakiys Ha MOHBI aMMOHHs. A30THasi KHCIIOTa, €€ ITOJydeHHe,
¢u3nueckne MW XUMHYECKHME CBOWcTBa (0OmIME Kak TMpEACTaBUTENS Kiacca KUCIOT |
cienuduyeckue). Mcrnonp3oBaHHEe HHUTPATOB M COJEH aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOIU(PUKAIIH
docthopa, puznveckne u xummdeckue cBorictBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢u3nueckne M XMMHYECKHE CBOICTBa, mMoiydeHue. lcmosnp3oBaHue QocdaroB B KauyecTBe
MHHEPAIBHBIX yI00pEHHH.

OOmast xapakrepuctuka 31eMeHTOB I[VA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPOH, aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnyeckre u XuMUIecKrue cBoicTBa. Ancopoums. KpyroBopotT yriepoaa B mpupoze.
Oxcuapl yriaepona, Ux GpuU3MUecKue U XMMHUYECKHE CBOMCTBA, IeHCTBHE HA JKUBBIE OPraHU3MBI,
[OJy4eHUE U NpPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
THIOTE3a TIIO0ATBHOTO TMOTEIUICHUS KJIMMara, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u eé
colM, WX (pU3MUECKHEe M XMMHUYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBenHas
peakuuss Ha  KapOoHar-woHBL.  Mcnonp3oBaHme  KapOOHAaTOB B OBITy, MEAMIUHE,
IPOMBIIIJICHHOCTH U CEITBCKOM XO3SHCTBE.

[lepBoHauanbHBIE TOHATUS 00 OPraHMYECKHUX BEUIECTBAX KAK O COCIMHEHHAX Yriepoja
(MeTaH, OTaH, OSTWIEH, AaleTWICH, JTaHOJ, TIJHIEPUH, YKCyCHas Kuciora). llpupomaHbie
WCTOYHHUKH YTJIEBOJOPOAOB (Yroijib, TMPHUPOIHBIA ra3, He(PThb), MPOAYKTH UX MEpepabOTKH
(OeH3MH), UX pOJIb B OBITY U MPOMBINUIEHHOCTHU. [I0OHATHE O OMOJIOTHYECKH Ba)KHBIX BEILECTBAX:
KHUpax, Oelkax, YrieBoJaX — M HMX pPOJHM B JKU3HHM 4YelOBeKa. MarepuaibHOE €IMHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COSAMHEHUI.



Kpemuuii, ero ¢Qusnueckue M XUMHYECKHE CBOWMCTBA, MOJIy4YeHHE U IPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpexacraBieHuss o0 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKE B OBITY, B IPOMBIIIEHHOCTH. BaxxHeilmune
CTPOUTEIIEHBIC MAaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [IpoOiembl
0€30MMacHOT0 UCIOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHre 00pa3loB HEOPTraHWMYECKHX BEIIECTB, CBOWCTB COJISTHOW KHCJIOTHI, TPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPHUA-UOHBI U HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxarmue (GU3NYECKHe U XUMUYECKHE CBOMCTBA TajlOT€HOB UM MX COCIUHEHHI (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUIOB (TaJOT€HHUIOB),
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEAMHEHUSAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUZEOMATEpHaoB), HaOJroJeHWe Tpomecca OOYIJIMBaHUS — caxapa IOJA  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEpHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOMN
KHUCJIOTHI, TIPOBEICHNE KAueCTBEHHOM peakluu Ha cynb(aT-uOH U HaAOIIOJIEHUE MpHU3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOHCTBaMH a3oTa, (ocdopa W uX COenTuHEHHU
(BO3MO’KHO HCITOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX B (POCHOPHBIX yIOOpEeHHUH,
MoNlydeHue, coOupaHue, pacro3HaBaHHWE M HW3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KauyeCTBEHHBIX PeaKIiili Ha HOH aMMOHHUA U (pocdaT-uOH U U3yueHHe MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHAJIOB), H3YYCHHE MOJENCH KpPUCTAJUIMYECKHX pemIETOK anmasza, rpadura,
dbyniepeHa, 03HaKOMIIEHHE C TIPOIIECCOM aCOPOIIMH PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yraéM M YCTPOMCTBOM MpPOTHBOrasa, MoJydyeHue, coOMpaHue, paclio3HaBaHUE U U3YyUCHUE
CBOMCTB yIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaUeCTBEHHBIX peaklUii Ha KapOOHAT U CHUIIMKAT-HOHBI
U U3y4CHME I[IPU3HAKOB UX IPOTEKAHMs, O3HAKOMIICHHE C IPONYKLUHUEH CUIMKATHOU
MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANIbHBIX 3a/1ay 10 TeMe «BakHeilline HeMeTaibl U
UX COCUHEHUSD.

MeTta/liIbl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHMYECKHUX D3JIEMEHTOB — METAJJIOB Ha OCHOBaHMM HX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBs3b M METAJIMYECKas KpHUCTAJIMYecKas
pemérka. DJIEKTPOXUMHUYECKUN psl HanpsokeHUu wMeramioB. Du3nMueckue M XUMHYECKHE
cBoiicTBa MeTayuioB. OOmIe crocoObl MoydeHust MeTauioB. [IoHsATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[Ilenounbie MeTauibl: O0kKeHUE B [leproanueckoil cucTeMe XMMUYECKUX 31EMEHTOB /1.
N. MeHnneneeBa, CTpOCHHE MX aTOMOB, HaxoxKJAeHUe B npupone. Pusndeckue U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATPHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHO3eMeNnbHBIE METAIBI MarHui M Kajablui: mnojoxxkeHue B Ilepuoamueckoit
cucreme xumuueckux anemeHToB [[. M. MeHneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXKICHUE B
npupojae. PU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U KaJblusa. BaxkHedme coeIuHEHUs
KanbIus (OKCUI, TUAPOKCU, colin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AmomuHuii: nonoxenue B llepuonuyeckoil cucteme Xumudeckux ayeMmeHToB [ U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXKJAECHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHbBIE CBOWCTBA OKCUAA U THJIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux sseMmeHtoB J[. W.
MenieneeBa, CTpOEHHE aTOMa, HaXOXKJAeHHE B npupoae. Ouznyeckne U XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
IIOJIy4CHHUE.

Xumuueckuii IKcnepumenm:



O3HaKOMJIEHHE ¢ oOpa3llaMH METaVIOB U CIUIaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3y4YeHHE pe3yJbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO MCIIOJIb30BAaHME BHJIEOMATEpUAIIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KAJIbLUS U HATPUS C BOJOM (BO3MOKHO HCIIOJIb30BAHNE
BUJICOMaTEPHUAIOB), HCCIEAOBAaHUE CBOWCTB >KECTKOM BOJBI, MpOIlEcCa TOPEHUs Kele3a B
KUCIOpose  (BO3MOXHO  HCIOJb30BaHHWE  BUAECOMATEPUATOB), IMPU3HAKOB  IPOTEKAHUSA
Ka4eCTBEHHBIX pEaKIUil Ha MOHbI: MAarHUs, KaJblMsl, alIOMMHUSA, IIMHKa, xene3a (II) u xenesa
(III), meau (II), HaOmroieHNE U ONMMCAHUE IPOLIECCOB OKPALIMBAHUS IJIAMEHM MOHAMH HaTpus,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), HCCIe0BaHuEe aM(pOTEPHbIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH/IA LINHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BaykHelne MeTalbl U UX COCTUHEHUS».

XuMus U OKpy:KaloLas cpeia

BemectBa n MaTepuaibl B IOBCEIHEBHOM >KM3HM 4ejioBeKa. be3onacHoe Mcnonb3oBaHUe
BEIIECTB M XMMMYECKMX peakuuil B ObiTy. IlepBasg momoImp Hpu XMMHUYECKUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIeH cpefibl (MpeeabHas JOMyCTUMAasi KOHLIEHTpaLus
BemecTs, nanee — [1JIK). Poib xuMuu B pemeHn# SK0IOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHre o0pa3loB MaTepHuasoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPUAIIbI).

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeaMETHBIX CBA3EH MpU U3YYEHHU XUMHH B 9 Kilacce OCYILIECTBIISIETCS
yepe3 HCHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUHN, TaK M IOHATHIH,
ABJIAIOIUXCS] CHCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01m1me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAJIN3,
CHHTE3, Kiaccu(uKauusi, NEePUOJUYHOCTh, HAONIO/IEHHE, HKCIEPUMEHT, MOJCINPOBaHHE,
U3MEpPEHUE, MOJIJIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT s, MaTepHAIbL.

®uzuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHWJ, HW30TOIBI,
paZoOaKTUBHOCTb, MOJIEKYJIA, DJJEKTPUYECKUM 3apsj, NPOBOAHMKH, IOJIYIPOBOIHHUKH,
JVDJIICKTPUKHY, (OTODIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSHHE BEIIECTBA, Tas,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKas PpEeHIETKa, CIUIaBbl, (DU3UYECKHE BEJIMYMHBI,
€AMHMILIBI U3MEPEHHU, KOCMUYECKOE IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, ConHIe.

Buonorus: ¢otocunres, npixanue, Omocdepa, IKOCUCTEMa, MUHEPAIBHBIC YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

I'eorpadusa: armocepa, ruzapocdepa, MuUHepasibl, TOpHbIE MOPOJbI, MOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YyJIbTaThl OCBOCHHUS IPOTPAMMEI OCHOBHOTO OOMIETO OOpa3OBaHHS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHs] XUMUU B €IMHCTBE Y4€OHOI U BOCIIUTATEIbHOMN JIeATEIHbHOCTH B
COOTBECTCTBUU C TpaauIIUOHHBIMU pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMU n AYXOBHO-
HPAaBCTBCHHLBIMU LECHHOCTAMU, IMPUHATHIMU B O6IH€CTB€ npaBujiaMM U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT IPOIIECCAaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALIUN 00yUYaIOIIUXCS.

JIM4HOCTHBIE PE3YyNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM NO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCclHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoTN4eCcKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HACJIEUIO, TIOHMMaHUs 3HAueHUs XMUMHUYECKON HayKH B >KM3HHM COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOW MH(OpMaIuenn o MepeoBhIX JOCTHKEHUSIX U OTKPBITHUAX
MHUPOBOI U OTEYECTBEHHON XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE
Mupa 1 o0IIeCTBa;

2) rpa:kIaHCKOro BOCIMTAHUS:

MNpEaACTaBJICHHUA O COLUAIIBHBIX HOpMax MW IIpaBUJIaX MCEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MOJIC3HOM,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM M JIPYTMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH IPH BHIIMOJIHEHHH YU4e€OHBIX, TO3HABATEIBHBIX 33134,
BBITTIOJIHCHUHU XHUMHWYCCKHUX OSKCICPUMCHTOB, CO3daHWUU y‘-I€6HBIX IMPOCKTOB, CTPEMIICHHUA K
B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIM B ITPOLICCCC TOH y‘IG6HOfI ACATCIIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEJIEHHWE M TOCTYNKH CBOMX TOBApUIIEH C MO3WIUH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHPOBO33PEHUYECKHE  TPEJACTABJICHHUS O  BEIIECTBE W  XHMHUYECKOW  pEeaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHM U COCTABJISIIOIIME OCHOBY MJIs
NOHMMAHUSA CYIIHOCTH HAyYHOW KapTHHBI MHpa, MpPeJICTaBiIeHHs] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3AUMOCBSI3SIX YEJOBEKAa C MPUPOJHOU CPENoil, O poJin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTelIbHbIE MOTHUBBI, HAIPAaBIICHHbIE HA IIOJIyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HeoOXoauMble ISl OOBSCHEHUS HaONI0aeMbIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIbHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON paObOThI
C yueOHBIMU TEKCTaMHM, CIIPAaBOYHOI JUTEPaTypOH, NOCTYHHBIMU TEXHUYECKUMH CpPEJICTBAMU
nH(GOPMAIIMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0 M TMO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBLIOOpY
HAIpaBJICHHOCTH W YPOBHsI 00yUeHUS B JaJIbHEHIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JIOpPOBBI 00pa3 >KW3HH, OCO3HAHHE IOCICACTBHA W HENPHITHE BPEIHBIX
NpUBBIUEK (YIOTPEOJICHUST AIKOTOJs, HApPKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIIOICHUS
MpaBHJI OE30MACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMA:

MHTEPEC K MPAKTHYIESCKOMY M3YyUEHHUIO MPOPECCHI U TPyAa pa3IMdHOTO POJIa, YBAKCHHE K
TpyLy W pe3ylabTaraM TpPYAOBOW JEATENBHOCTH, B TOM YHCIE HA OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU



NPOJOHKEHUS 00pa3oBaHUsl C Y4YETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodeccuoHalbHON NeATeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3x010rMYecKOro BOCIMTAHUSA:

9KOJIOTHUECKHU 1eIecO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHHE IIEHHOCTH 3JJ0POBOrO U 0€30MacHOro obpasa »KU3HHU,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHYECKOMY 370pPOBBIO,
OCO3HaHUE LIEHHOCTH COOJIIO/ICHUS MPaBUil OE30MaCHOTO MOBEACHUS U paboTe ¢ BElleCTBAMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAIOLIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPHUMEHSTH 3HAHUS, MOJydyaeMble NpPU HM3YyYECHUH XUMHH, JJIS PElIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOJHON CPEOH, ISl TOBBILIECHHS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYPBI, OCO3HaHUS TJIO0ATLHOTO XapakTepa dKOJOTHYCCKHX MPOOJIeM U IMYyTeH WX PEIIeHUs
MOCPEJICTBOM METOJOB XHUMHH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeIMETHBIX pPE3yIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIM, TUIoTe3a, (akKT, cUCTeMa,
MPOLIECC, IKCIIEPUMEHT U JPYTroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX
npeIMeTax U MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOM HAy4YHOW KapTHHE MHUpa, U YHUBEpCAJIbHbIC YUeOHBbIC NEHCTBUS (ITO3HABATEJIbHBIC,
KOMMYHHUKaTHBHbIC, PETYIATHUBHBIE), KOTOpble oOecnedynBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTeibHbIE YHUBeEPCAJbHbIE YUueOHbIe AeiCTBUS

ba3soBble Jlornyeckue aeiicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIILIEHU NP OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICH XMMHMYECKHUX TMOHATHHA (BBIOCNATH MX XapaKTepHbIE IPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTUMU MOHATUSMHU), UCIOIH30BATh MOHATHUS i1 O0BACHEHUS
OTIENBbHBIX (DAKTOB W SIBJICHWM, BBIOMPATH OCHOBAaHUS W KPHUTEPHH JUIS KIACCU(PUKAINN
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, YyCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXTy O0BEKTaMHU U3yUeHUsl, CTPOUTH JIOTUUECKUE pacCyX1eHus (MHAYKTUBHBIC, IeyKTHUBHbIE,
110 AHAJIOTHH ), JIEJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHATh B MPOIECCE MO3HAHUA MOHATHSA (IIPEAMETHBIE U METalpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOJIb3yeMble B XHUMHH, NPeoOpa3oBBIBATH IIUPOKO
NPUMEHSEMbIE B XUMHU MOJIENbHbBIE MPEACTABICHUS — XUMHUYECKHI 3HAaK (CHMBOJ 3JIEMEHTA),
XuMu4eckass (opmyia W ypaBHEHHE XHMMHYECKOM peakuuu — TMpPU PeUIeHUUu Y4eOHO-
MO3HABATEJIBHBIX 33/la4, C YYETOM OTHUX MOJEIBHBIX [MPEICTABICHUNA BBIABISTH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYa€MbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIHMi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3YUaEMBIX ITPOLIECCAX U SBJICHUSX.

ba3oBble ucciegoBaTe/bCKUe 1eHCTBUSA:

YMEHHME HCIOJIb30BAaTh MOCTABJICHHBIE BOINPOCHI B KAYE€CTBE MHCTPYMEHTA IO3HAHUA, a
TakkKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUNOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHHI;

MPHOOPETEHUE OIBITa TO IUIAHWPOBAHHWIO, OPTaHHM3AIMH W TPOBEACHHUIO YUCHUYCCKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM MPOIecca, CAMOCTOATEIbLHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POAEIaHHOM paboTe.

Padora ¢ undpopmaumeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3INIHBIX BUIOB
U GopM IPECTABICHUS, TOTyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JTUTepaTypa



XUMHYECKOTO COJIep)KaHUs, CIpPaBOYHBIE MOCOOMs, pecypchl WHTepHeTa), KpPUTHYECKU
OILICHUBAThH MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE TPUMEHSATh Pa3IUYHBIC METOJIBI M 3aIPOCHI IPH TMIOUCKE M 0TOOpe MH(OpMALINN U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJIHCHUS YUYSOHBIX M IO3HABATEIBHBIX 33124
OnpeAenéHHOr0 THIA, MPUOOPETeHHWE OMbITa B OO0JIACTH HUCHOJB30BaHUS HH()OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIaJIcHNE KYJIbTYPOH aKTUBHOTO HUCIIOJIb30BAHUS PA3ITMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeACcTaBICHUS
uHGOpMaAIlMU U WUTIOCTPUPOBATh pEIlaeMble 3a/la4ydl HECJIOXKHBIMU CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

yYMEHHE HCMOJb30BaTh M aHAIM3UPOBATH B MpoOIEcce YYEOHOW U HCCIEI0BATENbCKOM
JEeSATSIIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X03SMCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOMICH MPUPOJTHON CPEIbl.

KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eliCTBUSA:

YMEHHs 3aJaBaTh BOIPOCH (B XOJe Juanora W (Wiu) AMCKYCCHUH) MO CYHIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBITTOJHECHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS MPEACTABIATH MOMyYEeHHBIE Pe3yIbTaThl MO3HABATEIBHON AESITETbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JelaTh IPE3CHTALUI0 PE3yJbTAaTOB BBIMOJHEHUS XHUMHUYECKOTO
IKCIIEPUMEHTa (JTa0OpPaTOPHOrO OIbITa, JTAOOPATOPHOH pPabOTHI IO WCCISAOBAHUIO CBOHCTB
BEIIECTB, yU€OHOTO MTPOCKTA);

yMEHHs yueOHOTO0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI IMO3HABATEIbHOU U
HCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOMIMX MpPOoOJIeM Ha OCHOBE yuyéTa
0o0IIMX MHTEPECOB W COTJIACOBAHMS TO3UIUH (00CYKIeHHUS, OOMEH MHCHHSMH, «MO3TOBBIE
HITYPMBD), KOOPAMHAIUS COBMECTHBIX JICUCTBHIA, ONPEICIICHIE KPUTSPUEB TI0 OIIEHKE KauyecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CAMOCTOATEIBHO OMpPENEeNsITh eNu AeSITeNbHOCTH, IIJIaHUPOBaTh, OCYIECTBIATH,
KOHTPOJIMPOBATh W TPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
HaubOosnee HS(Q¢eKTuBHbIE CHOCOOBI pelieHus Y4eOHbIX M MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHPOBATh IMPEAJIOKEHHBIM alIrOpUTM NEHCTBUU Mpu
BBITIOJTHCHUH 33J]aHUH C YYE€TOM IIOJYyYCHHsS] HOBBIX 3HAHMA 00 HM3y4aeMbIX OOBEKTax —
BEIICCTBAX W PEAKIIMIX, OIICHUBATh COOTBETCTBUE IMOJIYUCHHOTO Pe3y/IbTaTa 3asiBICHHOH IICIH,
YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUH.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pPeE3yabTATOB IO OCBOCHHIO O0S3aTEIBHOTO COACPKAHWS,
YCTAaHOBJICHHOTO JIaHHOW (enepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
0o0ydJalImUMHUCS HAyYHbIC 3HAHUS, YMEHHUS M CHOCOOBI JICWCTBUM, crenuduueckue s
npeIMeTHOW o0nacTu «XUMHUSA», BUIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIIpEeTalNU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koHiy oOyuenusi B 8 kjaacce mpeaIMeTHBIC Pe3yiIbTaThl HA 0Aa30BOM YpPOBHE JIOJDKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUH:

® PAacKpBIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX TMOHITHHA: aTOM, MOJICKYJa, XUMHUYCCKHIMA

9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIeCTBO, CMeCh (OJHOpOAHAs W
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHASs aTOMHas M MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MaccoBasl JOJS XHUMHYECKOTO
JJIEMEHTAa B COCJAWHCHHH, MOJBIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
3IEKTPOOTPHUIIATENILHOCTD, CTENCHb OKUCICHUS, XUMUYECcKas peakiusl, KilacCu(puKaus
peaKIuii: peakuu COeIMHEHUs, PEaKIIUU Pa3I0KEHUs, PEaKINK 3aMEICHHs], PeaKINH
o0OMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, Sapo aToma,
AJICKTPOHHBIA CJIOW aroMma, aTOMHAas OpOuTalb, PaguyC aroMa, XUMHUYECKas CBS3b,



IOJIIpPHAsl M HEIOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBS3b, UOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX INOHITHM W IPUMEHATH 3TH
IOHSITHS ITPU OIIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHUKY U1 COCTaBlIeHUs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

e OIpeneNisITh BaJEHTHOCTb aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kjaccy COEQUHEHMM 1o QopmyiaMm, BHJ XMMHYECKON CBSI3U
(KOBaJIEHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSAX;

e packpbiBaTh cMbich [lepronnueckoro 3akona JI. M. MenneneeBa: 1€MOHCTPUPOBAThH
NOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nojioxkeHuss B Ilepuonmyeckoil cucreMe, 3aKOHOB COXPAHEHHMsS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOIaJipo;

e ONUCHIBATh M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuoanyeckoit cucrembl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh MOHATUS «IJ1aBHas mnoArpynmna (A-rpynma)» u
«obounas noxrpynna (b-rpynma)», Manble U OonblMe NEPUOIbI, COOTHOCHUTH
0003HaueHMsl, KOTOpble UMetoTcs B Tabmune «llepuonnyeckas cucrema XMMHUYECKHX
anemeHToB [[. 1. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHUS ATOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsja  sAapa, oOIIee 4YHUCIO D3JIEKTPOHOB H
pacripesielIeHUe UX 10 3JEKTPOHHBIM CIIOSIM);

e KIaccu(UUIUPOBATh XMMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUIECKHE
peakuuu (IO YMCIy W COCTaBy y4YacTBYIOUIMX B PEaKLUUHU BEIIECTB, MO TEMJIOBOMY
shdexty);

® XapakTepu3oBaThb (ONMCBHIBATh) OOIIME XMMUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHbBIX
KJIACCOB,  IIOATBEP)KJasi  ONHUCAHUE IPUMEPAMH  MOJIEKYJISIDHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMEHTa 10 (popMyJsie COeTMHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKON pPEaKLIuy;

® [IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTENBHON JESITENIbHOCTH — aHAJIW3 M CHHTE3,
cpaBHeHHEe, 0000IIeHNe, CUCTEMATH3AINI0, KIAaCCU(UKALUIO, BBIABICHUE MPUYMHHO-
CIIEICTBEHHBIX CBS3€M — JUIsl U3YYEHHs CBOMCTB BELIECTB U XUMHUYECKUX PEAKIMMH,
€CTECTBEHHO-HAay4YHbI€ METO/Ibl IIO3HAHUS — HAOJII0/IEHUE, U3MEPEHNE, MOJIETIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICICHHbIN);

e cleloBaTh IpaBUjaM IOJIb30BAHUSA XHMHUYECKOM Tocylnod M 1abopaTOPHBIM
o0opy/Zi0BaHHEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 10 BBIIOJHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOIYYEHUIO
U coOMpaHUIO ra3o000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), NMPUTOTOBIECHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOUEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JIAKMYC, (heHOIPTATICHH, METUIOPAHXK U APYTHE).

K xoHiy oOyueHus B 9 kjiacce npeMETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaxxaTb c(hOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSI YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHMs, XUMUYECKass PEaKUus, XUMHUYECKas



CBSI3b, TEIUIOBOU 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs JUCCOLMAIMs, peakUu HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE PEAKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTEIb,  BOCCTAaHOBUTEIIb,
OKHCJICHME€ M BOCCTaHOBJECHHE, AJIOTPONMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUINYECKas), KpUCTAUIMYecKas peleérka, Koppo3us
METaJIJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM peakluu, MpeleiabHO JI0IMyCcTUMas
koH1eHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNH M NPUMEHSTH 3TU
HOHATHS NIPU OMMCAHUM BELIECTB U UX MPEBPALCHUN;

UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBIeHUS (OpMyN BEIIECTB U
YPaBHEHMH XMMHUYECKUX pEaKIuii;

ONpEAENATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHX JJIEMEHTOB B
COEMHEHUSAX pPAa3IMYHOI0 COCTaBa, MPHUHAIJIEKHOCTh BELIECTB K OMNpeAEIEHHOMY
KJIaccy COeIMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBSI3U (KOBaJE€HTHas, MOHHas,
MeTaJlJIM4ecKasl) B HEOPraHMYECKUX COCAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dopMmyiie, XapakTep Cpelpl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTANINYECKOM PeIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cMbica [lepuonndeckoro 3akona JI. . MenzeneeBa U JeMOHCTPUPOBATH
€ro MOHUMAaHUE: ONMCHIBATH U XapaKTepu3oBaTh TabunuHyto ¢opmy [leproanueckoit
CHUCTEMbl XMMMYECKHX O3JIEMEHTOB: pasziuuyaTh IMOHATHUS «IJIaBHas mnoxarpymmna (A-
rpymnmna)y u «nobouynas mnoxarpymma (b-rpynma)», maneie W OosbLIME TMEPUOJBI,
COOTHOCUTh O00O03HAYEHMs, KOTOpbIE HMEIOTCS B MEPUOJUYECKOM Tadiuue, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOSHMsI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YUCiIo JEKTPOHOB U PACIPECNIEHUE UX 110 JIEKTPOHHBIM CII0SIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MajbIX IEPUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIMPOBATh XUMHYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (IO YUCIy W COCTaBy y4YacTBYIOUIMX B pPEaKLUUHU BEIIECTB, MO TEMJIOBOMY
3 eKTy, M0 UI3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIME M cHenuduyeckre XUMHYECKHe CBOMCTBa
IPOCTBIX U CJIOKHBIX BEILECTB, IOATBEPAK/Aas ONMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPABHEHHUS JIEKTPOJIUTHUECKONW JUCCOUMAIMU KUCIIOT, IIEI0YEH U COJIEH,
IIOJIHBIE U COKpALIEHHBIE YPABHEHUS PEaKIMi HOHHOrO OOMEHa, YpaBHEHUS pEaKlUii,
HOJATBEPXKIAIOIIMX CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAYy BelLleCTBaMHU
pa3INYHbBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLUl IMOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa dTHX PEaKLnii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
IPOTEKaHUsI XUMUYECKUX MPEBPAILEHUH B pa3IMYHbIX YCIOBUSAX;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMEeHTa 10 (popMyJsie COeTMHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, NPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEaKIIH;

coOnrofarh MpaBuia MOJb30BaHUS XHMMUYECKOM TMOCYyIoM M J1abopaTOpHBIM
o0OpyJIOBaHHEM, a TaK)Ke MpaBHUja OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMU 10 BBIIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOIY4YEHUIO
¥ cOOMpaHuUIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa M YIIIEKHCIIOTO Ta3a);



MPOBOJUTH PEAKIIMU, MMOATBEPKAAIOIIME KAYECTBEHHBIM COCTAaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOPHI-, OpoMHI-, MOIHI-, KapOoHart-, ¢docdar-,
CUJIMKAT-, Cynb(dar-, TUIPOKCHUI-MOHBI, KATHOHBI aMMOHHS M HOHBI HM3yYEHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE OINEpPAllUM MBICIUTEILHON NESITEIbHOCTU — aHAJIU3 M CHUHTE3,
CpaBHEHHE, O00O00INEHHE, CHCTEMATHU3AlHI0, BBIABICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3Yy4YEHHUS! CBOMCTB BELIECTB M XUMHUYECKHX PEAKLHM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJeHUEe, W3MEPEHUe, MOJCIUPOBAHHE,
AKCTIEPUMEHT (PEabHBIM U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB U TeM JyekTpoHHbIe (LU pPOBbIE)
Kourpoasnbl | IlpakTnuecku
n/n NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BakHasg 00/1aCThb
. bubmmoreka [{JOK
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
JESITEIILHOCTH YEI0BEKA
bu6mmoreka [JOK
1.2 BemtecTBa 1 XUMHUECKHE PEAKIIUH 15 1
B peakt https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUuTeId HEOPraHUYECKUX BelleCTB
1 Boszayx. Kucnopoa. [ousitue 06 6 bu6nuoreka LIOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢
59 Bonopoa.llonsitue o kucnorax u g 1 bubmuoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
)4 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | 1 bu6nuoreka [IOK
' COE€IUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoauueckuii 3axon u [lepuogudeckas cucrema

Xumuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€aKIuU

xummnueckunx 3jaemMeHToB [I. U. MenneneeBa. CTpoeHue aToMoB.

3.1

Ilepnonnueckuil 3aKOH U 7

bubnuoreka [JOK



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

IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsi3b. OKHUCIUTEITBHO- g bubmuoreka [JOK
' BOCCTaHOBHUTEIIBHBIE PEAKIIUH https://m.edsoo.ru/741837¢
" 15 bubmuorexa [JOK
TOro 1o pasiety https://m.edsoo.ru/7f41837¢c
p 3 bubnnoreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudgposbie
Ne /i P KonTpoann IpakTHYecK bp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padboThbl
pecypcsl
Pa3zgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
11 [ToBTOpenue u yriryosieHne 3HaHum 5 | bubamnorexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALUS. 2 1 1 Bbubmmoteka LJOK
' XUMUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO01as XxapakTepuCTHKa XUMUYECKUX 4 1 bubnmorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' PYTUIHL- &-€P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO0mmas XxapakTepuCTHKa XUMUISCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS



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

Hroro no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

3.1 O61ue cBoiicTBa METAIIOB 4 ngi;ifg;grou/f 112636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 ngi;ifg;grou/f 112636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BeniecTBa u maTepuansl B KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmnuectBo yacos JIeKTPOHHbIE
JlaTa
Ne uudgpoBbie
Tema ypoka KoHTpoJbH IpakTuyeck | H3y4YeHH
n/n Beero oOpa3oBaTejibHbIE
ble padoThl ue padoThbl A
pecypcsbl

| IIpenmer xumuu. Posb XMMUH B )KU3HU 1 bubnuorexa [JOK
yejioBeKa. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTrie 0 MEeTO/IaX MO3HAHUS B XUMHUH 1 bubmmorexa [TOK

A https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «I[IpaBuna

3 paboTHI B 1aOOPaTOPUU U IPUEMBI | bubanorexa [JOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuotexa [JOK
pa3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYNCTKHU MOBapEHHON 1 bubmmorexa [HOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBLH MOTICKyIH https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUE NIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuorexa [JOK
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIEC BEIIECTBA 1 bubmorexa HOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YYECHHE 1 bubmorexa HOK

YAp Y4 https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmorexa [{OK

10 Xumunueckas popmyna. BaieHTHOCT
opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHast MOJIEKYJIsIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOT0 DJIeMEHTA B bu6mmoreka [{OK
COE€IMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosabs. MossipHas bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 ®duU3NYEeCKre U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciI0BHsI POTEKAHUS bu6nunoreka [IOK
XUMHYECKHX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXPaHEHMsI MAaCChl BEILIECTB. bubnnorexa [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koimuecTBa, MacChl BELIECTBA bubnuorexa [JOK
110 YPaBHEHUSIM XUMHYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Kiaccupukanus XUMHYEeCKUX PeaKIIHid
18 (coenuHeHus, pa3noKeHHs, 3aMEIICHUS bubmorera [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMmeHa)
M. B. JIoMOHOCOB — y4€HBIil-
19 sHIMKIIoneAUCT. O000IICHHE 1 bubmorexa HOK
H AHCT: Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aius 3HaHU I
20 KonTponbhas padorta Nel no teme bub6nuoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras Bo3ayxa.
Y X bubnnorexa [IOK
21 Kucnopon — sneMeHT u mpoctoe

BemecTBo. O30H

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
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

duznueckue 1 XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUs, TOPEHUE) bubmmorexa [HOK
posa (peaktt - TOP ' https://m.edsoo.ru/ff0d4614
ITonsTue 00 okcuaax
CnocoOBbI ITOTyYeHHUsT KUCIIOpOa B
23 naboparopuu Zlqn OMI)IIHJIerH(fE:TI/I bubmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
Tenmopoit 3 PEKT XUMHISCKON PEaKIInH,
24 IMOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I bubmorera [JOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U IHJAOTEPMUUYECKUX PEAKITUAX
TomnuBo (HedTh, yroiab U METaH).
25 3ar HSHCI—EI/qu];OB - a, CIoCcoObI iro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBpALICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «ITomyyenue u cobupaHue KHCIOpOaa bubmmorexa HOK
Y o P posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOWCTB»
7 Bonopoa — sneMeHT u npocToe BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 DdusnvecKkue U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
BojiopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [{OK
29 IIo € 0 KMCJIOTax 1 CO
FUTTHE O KHCIOTAx 1 COMIx https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTydeHHs BOJOPOIa B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 mo Teme
31 «ITomyuenue u cobupanue Bogopoaa bubmorexa HOK
y N p AOPOAd, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBONUCTBY»
bu6 K
32 MounsipHblii 00BEM ra3oB. 3aKOH ABOTaJipo nonmorexa 1O

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brrunciaenust 00b€Ma, KOJIMYECTBA

33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM bubmorera [JOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WU 00BEMY
Berancnenus 006EMO0B ra3oB 1o
34 ABHCHMIO PEaKI[MU HA OCHOBE 3aKOHa bubmorexa HOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnueckre U XUMHYECKHUE CBOMCTBA BOJIBI bubmorexa LHOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
AHAUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBoputenb. HackllieHHbIE U
37 HEHACHI GI:)HHI)IG paCTBO bl. MaccoBast 10715 bubmorexa HOK
m p P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o Teme
13 «IIpurotoBieHne pacTBOPOB C bubnnoreka [JOK
onpeacséHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BELIECTBAY
19 Kontponbnas pabota Ne2 o reme bubmuorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bu6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHus: cOCTaB, KiIacCU(pUKaIHs, bu6nmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 Ilony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnorexa [IOK

OCHOBaHUUN

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, kmaccudukanus,

bubmuoreka [JOK

44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bu6nunoreka LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
bubmuoreka [JOK
Conu (cpemHue): HOMEHKIIATypa, CIOCOObI
46 ~ https://m.edsoo.ru/00ad947
MOJIyYCHUS, XUMHUYECKUE CBOICTBA 4
[TpakTnueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
43 I'eneTnyeckas CBA3b MEXAY KilacCaMHu bubnnorexa [IOK
HEOPTraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [{OK
49 O0o01IeHre U cHCTeMaTU3alus 3HAHUN
- H https://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
on P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKY KIacCU(pUKAITUN
51 XUMUYECKUX 31eMeHTOB. [loHsATHE 0 bubmmorexa [HOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
bubmuoreka [JOK
52 crucTemMa XMMU4YecKux 3yemeHToB /. 1.
https://m.edsoo.ru/00adasS2c
Menneneena
53 Ilepunonpl, rpymnnel, IOATPYIIIEI bubmorexa [IOK
p > TPYTHIH, 24 https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubanorexa [JOK

N30To0nEm!

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CrtpoeHnue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

bu6mmorexa [{OK

55 anemenToB Ilepuo €CKOU cucTe ..
NeMeHTOB Tlepromieckoit cuctemb | https://m.edsoo.ru/00ada6bbc
MenneneeBa
XapakTepucTUKa XUMHYECKOTO JJIEMEHTA
56 10 €T0 NoJIoKeHuIo B Ilepuoanyeckon bubnnorexa [IOK
pHoZ https://m.edsoo.ru/00ada824
cucreme /1. 1. Menneneesa
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. /. 1. bu6nuoreka LIOK
MenpeneeB — y4€HbIU, MIE1ATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DJIEKTPOOTPUIIATETLHOCTh aTOMOB
58 XUMHYECKHX JIEMEHTOB/ Beepoccuiickas bubnnorexa [IOK
p https://m.edsoo.ru/00adaabg
poBepoyHas pabora
bubmuoreka [JOK
59 J5!
OHHAA XUMUHCCkasd CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas nmoisapHass XMUMHUUYECKasI CBSI3b bubmorexa LHOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHps OKUCIEHUS
https://m.edsoo.ru/00adae28
bu6mmorexa [{OK
OKHUCIIUTEILHO-BOCCTAHOBUTEIBLHEIE
63 https://m.edsoo.ru/00adb07
peakuu
6
bu6mmorexa [{OK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU https://m.edsoo.ru/00adb07
6
65 Kontponbnas pabota Ne4 o reme bubnnoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTtpoenne atoMa. XUMHUUYECKAas CBS3bY

https://m.edsoo.ru/00adb48
6

66 PesepBublit ypok. O6001IeHEe U | bubmuorexa [JOK
cUCTEMaTU3alUs 3HAaHUH https://m.edsoo.ru/00adb33c¢
67 PesepBuslit ypok. O6001IeHue 1 | bubmuorexa [JOK
cUCTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001IeHEe U | bubmuorexa [JOK
cUCTeEMaTU3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuyecTBO 4YacoB 1 DJIeKTPOHHbIE
aTa
Ne Kontpoas | Ipakruuec uuppossie
Tema ypoka U3Y4YeH
n/m Bcero HbIe KHe o0pa3oBaTelIbHbIE
118
padoThI padoTbI pecypchl
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cucTeMa XUMMU4YecKux 3yemeHToB /1. 1 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHYECKHUX DJIIEMEHTOB IIEPBLIX TPEX 1 bubnnorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MEePUOJIOB

3 Knaccudukanus u HoMeHKIATypa | bubnuoreka [JOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHUYECKON CBSI3U U THUIIBI 1 bubnuorexa [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo teme

5 «[loBTOpeHue u yriayOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccugukanus XuMHUUECKUX peaklui 1o 1 bubnuoteka [IOK
pa3IMYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.

7 IToHsATHE O TOMOTEHHBIX U T€TEPOreHHBIX 1 bubnnorexa LIOK

p https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsiTHE O XMMUYECKOM pPaBHOBECHH.

g @DakTOpHI, BIUSIOIME HA CKOPOCTh 1 bubnuorexa [JOK
XAMUYECKOW PEAKIINU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE 1 bubnmoreka [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopust HNEKTPOTUTUYECKON TUCCOIUAIIUH. 1 bu6mmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

CunbHbIe U crabble AIEKTPOIHUTHI

https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHHSI peaKkui

bubnuorexa [JOK
https://m.edsoo.ru/00add448

XHWMHUYECKHE CBOMCTBA KHCIJIOT 1 OCHOBaHMI

12 B CBETE IIPEACTABICHUNI 00 bubnnorexa LIOK
peal . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECKON AUCCOLMAIIIHI
XUMHYECKHE CBOMCTBA COJIEN B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOIIMTHYECKON buGnnorexa LIOK
pedl p https://m.edsoo.ru/00add8b2
UCCOLUALINA
14 ITousTue o ruaponuse cojei Bubmorexa IIOK
AP https://m.edsoo.ru/00add9d4
bubnuorexa [JOK
15 O000111eHE U CUCTEMATH3AIIU 3HAHUI
. 1 https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta No2 o teme

17 «DIIEKTPOIUTHYECKAS JUCCOLMALHAS bubnnorexa LIOK

p A HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO11as XxapaKTeprCcTUKa raJOreHOB. bubmmoreka [JOK
XuMHYeCcKre CBOMCTBA Ha ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. ConsHas KUCIIOTa,

19 XI/IMII:)IIIGCKI/IS CBOMCTBA, OJIYYCHUE buGnnorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHHUE
[IpakTuueckas padbora Ne 2 o teme
20 «[Tonyuenue cONAHON KUCIOTEL, H3YUEHUE buGnnorexa LIOK
. y:l > 13 https://m.edsoo.ru/00ade348
€€ CBOICTBY
Brruucnenust mo ypaBHEHUSAM XUMUYECKHUX

21 €aKI[Wil, eCclIi OJUH U3 pPearcHTOB JaH B bubnnorexa LIOK
peaKiui, A p A https://m.edsoo.ru/00ade488
N30BITKE

2 OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubnmnorexka [JOK

IPYIIIIBI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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

AnnoTtponHsle MOU(UKALIMK CEPBI.

bubnuorexa [JOK

23 Haxosxnenue cepsl u €€ coeTMHEHUH B
a p fl https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPhI

24 CepoBojopoi, cTpocHHE, (PU3HUECKUC U bubnmnorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

25 (bH3quc1<HIe) u thljnquKHe CBOMCTBaA buGmorera HOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLIUH, JIEXKAINE B OCHOBE

26 MIPOMBIIIJIEHHOT'O CII0C00a MOTYy4eHUS bubmmoreka [JOK
CEPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaIoIlel Cpe/ibl COETUHEHUSIMU CEPbI

7 Brruucnenue maccoBoii 1011 BbIXOAA bubnmoreka [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTUKa JIeMEHTOB V A-

)3 rpynmnsl. A30T, paclipocTpaHEHHE B bu6moteka [IOK
npupoje, GU3NIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adecad
CBOICTBa

79 AMMuak, ero (pU3NYECcKue U XUMUYECKHE bubnuoreka [IOK
CBOMCTBA, IIOJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «[lonyyenne aMMuaka, u3y4eHue ero bubamorexa LOK

. o > YA https://m.edsoo.ru/00adf180
CBOMCTB»

3l A3OTHas KUCI0Ta, €€ hru3ndecKue u bubnmoreka [JOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBaHne HUTPATOB U COJIEH aMMOHUS

1 B KaU€CTBE MUHEPAIbHBIX Y100pEHUH. bubmmoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeTMHEHUSIMU a30Ta

1 ®docop. Oxeun dpochopa (V) u pochopnas bubnmoreka [JOK

KHCJIOTA, (1)1431/1%01(1/16 1 XUMHNYCCKHC

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



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

CBOMCTBA, NIOJIyYEHHUE

Hcnonb3oBanue ¢pocdaroB B KauecTBE

bubnuorexa [JOK

34 MUHEPAJIBbHBIX YIOOpEHUN. 3arpsi3HEHUE
p . yAoop p https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
35 VYraepon, pacipocTpaHeHUE B IPUPOJIE, bubnuorexa [JOK
(hU3UYECKre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcuapl yriepoza, ux GUsn4eckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubnnoreka [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTliepoJa https://m.edsoo.ru/00adfebe
(IV)
37 YroapHas KUCIIOTa U €€ COJIN buGnnorexa LIOK
https://m.edso00.ru/00ae006¢
[TpakTuueckas pabora Ne 4 mo Teme
38 "[ToxyueHHe YII€KUCIOro ra3a buGnnorexa LIOK
y yr ) | https://m.edsoo.ru/00ac027¢
KadecTtBeHHas peakiys Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHS 00
39 OpraHNYECKHX BEIIECTBAX KaK O buGnnorexa LIOK
p - https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX yTiiepoJia
bubnnoreka [JOK
40 Kpemuuii u ero coequHeHust
p A https://m.edso00.ru/00ae080a
[IpakTuueckas padborta Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3324 M0 TEME bubnnoreka [JOK
«BaxHel1e HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUD
KourponsHas padora Ne3 o reme
42 «Bag{eﬁmne ieMeTaJ‘IJ‘ILI A UX buGnnorexa LIOK
https://m.edsoo.ru/00ae0e18
COETUHEHU
OO01mmas xapaKTepruCcTHKa XUMUIECKUX
43 3JIEMEHTOB — METAJUIOB. MeTanyeckas bubnmoreka [JOK

CBA3b U MCTAJNIMYCCKAas KPpUCTAJIIINYCCKAA
peméTKa. dusnyeckue CBOMCTBA METAINIOB

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMAYECKAN P HAPSIKCHAN Bubmaorexa IIOK
p Pl p https://m.edsoo.ru/00ael156
METAJIJIOB
OO0mue criocoObl MOTYYCHHS] METAJIOB.

45 CmuiaBel. Beranciienust mo ypaBHEHUSIM bubnmnoreka [JOK
XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJEPKUT MPUMECH

46 ITonsaTue o KOppo3UU METALIIOB buGnnorexa LIOK

pp https://m.edsoo.ru/00ae1278
bubnnoreka [JOK

47
[Henoumsie meranel https://m.edsoo.ru/00ae14b2

48 OKCHUIBI U TUAPOKCUIBI HATPUS U KaJIUS Bubmorexa IIOK

A AP A p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeIbHBIE METAJIbI — KAJIBIUHN B bubnnoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxxneilime coefTMHEHUS KaJIbLIUS Bubmorexa IIOK

& H https://m.edsoo.ru/00ael5e8

51 O00011IeHE ¥ cucTeMaTh3alus 3HAHU M

N . bubnuorexa [JOK
52 K §)
€CTKOCTB BOJBI U CIIOCOOBI €€ yCTpaHEHUs hitps://m.edsoo.rw/00ac 1886
IIpakTuueckas padora Ne 6 o reme
53 "}IIZéCTKOCTL BOpLI U METOJLI €6 buGnnorexa LIOK
| A A https://m.edsoo.ru/00aelael
yCTpaHEHUs
bubnuorexa [JOK
54 A 7|
THOMHHIHT https://m.edsoo.ru/00aelc64

55 AmMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
THUJIPOKCHUJIA https://m.edsoo.ru/00aelc64

bubnnoreka [JOK

56 XK

Ies30 https://m.edsoo.ru/00ae1d86

57 Oxcupl, TUAPOKCUIB U conu xxene3a (I1) u bubnmoreka [JOK

xenesa (I1I)

https://m.edsoo.ru/00ae35¢6
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58 O0o001IeH e U cuCcTeMaTH3alusl 3HAHU I 1
[Ipaktuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAIFHBIX 3aa4 M0 TeMe 1 bubmmorexa LOK
p . a https://m.edsoo.ru/00ae3de8
«BaxxHelilme MeTaibl U UX COSAUHEHUSD)
Brruncnenus no ypaBHEHUSIM XUMUYECKUX
€aKIUi, eCIM OJJUH U3 PEareHTOB JIaH B
60 E36HTK6 WA COLE )KI/ITII)'I UMeECH 1 buGnnorexa LIOK
p . p ' https://m.eds00.ru/00ae1750
Brruucnenust MaccoBoil 1011 BbIXOa
MPOYKTA PEaKIu
61 O000111eHIE U CUCTEMATHU3aIIUs 3HAHUI 1
6 KonTtponsHas pabora Ne4 o reme |
«Bakueime MeTayuIbl U UX COSTUHEHUS
63 BemectBa 1 Mmatepuansl B TOBCETHEBHOM | bubnmnorexka [JOK
JKU3HHU 4YeJI0BEKa https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnmmoreka [JOK
cpensbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelIeHnH SKOJIOTHYECKUX | bubnmoreka [JOK
mpobiem https://m.edso0o.ru/00ae4270
66 PezepHblit ypok. O000mIeHNE 1 | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O000mIeHNE 1 | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O0001I€HNE U | bu6mmoteka [IOK

cHCTeMaTHu3alus 3HaHUM

https://m.edso00.ru/00ad9cb2
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



