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HHOACHUTEJIBHASA 3AIITMCKA

IIporpaMma 1Mo XUMHH Ha YPOBHE OCHOBHOTO O0IIEr0 0Opa3oBaHUs COCTaBI€HA HA OCHOBE TPEOOBaHUH K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMBl OCHOBHOTO 0OLIero oOpa3oBaHusl,
npezacrasieHHbx B PI'OC 00O, a Taxke Ha ocHOBe (peaepaibHON paboyueil mporpaMMbl BOCTIUTAHUS U C
y9ETOM KOHIIEMIUHN TPEnoJaBaHus y4eOHOTo mpeaMera «XHWMHS» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu.

[IporpamMma mo XuMuHM JaéT NpPEACTaBICHUE O ILEsIX, OOLIe cTpaTerud OOydYeHHs, BOCIUTAHUS H
pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YY4eOHOTO IIpenMeTa, YCTaHABIMBAET O0SM3aTeNIbHOE MPEIMETHOE
cozepxKaHue, NMpeayCMaTpUBAET paclpeAciieHUe €ro mo KjaccaM M CTPYKTYPUPOBAaHHE IO pasleiaM U
TéMaM TMpOrpaMMbl IO XHMHH, OIpPEIENseT KOJMYECTBEHHBbIE M KayeCTBEHHBIE XapaKTEPUCTUKU
COZIEpXKaHUsl, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh U3YUYEHUSI XUMHUHM C YYETOM MEXKIIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y9e0HOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaromumxcs,
ompeJiesiieT BO3MOKHOCTH MpeaMeTa JAJisl pealu3aluy TpeOOBaHUK K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs, a Takke TpeOOBaHMH K
pesynpTaTaM OOyYeHHs XMMHHA Ha YpPOBHE Iesied M3ydeHHs] MpeAMeTa W OCHOBHBIX BHIIOB y4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIErocs: 0 OCBOSHHIO YI€OHOTO COIepIKaHUs.

3HaHWEe XUMHU CIYy)KUT OCHOBOW Juii (OpPMHUpPOBAaHUS MHPOBO33PCHHUSI O0YyYaromerocs, €ro
MPEJICTABICHUH O MAaTepUalbHOM E€IWHCTBE MHpa, BAXKHYIO POJb HUTParOT (QOpMHUpyEeMble XUMHUEH
MIPEJICTABJICHHUS O B3aMMOIPEBPAIICHUSIX SHEPTUHN B 00 SBOIONMHN BEIIECTB B IPUPOIE, O MYTAX PEIICHUL
TJI00AIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIeTHUCCKOU, MUIIICBON U
3KOJIOTMYECKOM 6e30MmacHOCTH, po0IeM 3IpaBOOXPaHEHHUSI.

N3yyeHune xumuu:

e CrmocoOCTBYeT peanu3allid BO3MOXKHOCTEH MJIsl caMOpa3BUTHS M (OPMHUPOBAHHS KYJIBTYPHI
JIMYHOCTH, ¢€ 001Iei U (HYHKIIMOHAIBHON rPaMOTHOCTH;

e BHOCHT BKIaJ B (OPMHUPOBAaHHWE MBINUICHHS W TBOPUYECKUX CHOCOOHOCTEW oOydaromuxcs,
HaBBIKOB HMX  CAMOCTOSATENILHOW  Y4eOHOH  JNeSTENbHOCTH, OKCIIEPUMEHTANBHBIX U
WCCIIEIOBATEIbCKUX YMEHWH, HEOOXOMUMBIX KaK B IIOBCEIHEBHOW KU3HH, TaK U B
pohecCHOHATPHON NEATEINbHOCTH;

® 3HAKOMHT CO CIEUU(PHUKONH HAyYHOTO MBIIUICHUS, 3aKIabIBaCT OCHOBBI IIEJIOCTHOTO B3IIIsAAA Ha
€JJUHCTBO HPUPOABI u YEJ0BEKa, SBJISIETCSL OTBETCTBEHHBIM 3TanoM
B (hDOpMUPOBAaHUY €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YJarOIINXCS;

e cnocoOcTByeT (GOPMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K
MIPHUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 3KOJOTHYECKOE 00pa3oBaHNe 00yJatonuXcs.
JlaHHble HampaBieHUS B OOYyYEHHMH XUMHH OO0ECHeuMBarOTCs creludukoil copepkaHus y4eOHOTO
npeaMeTa, KOTOPBIN SIBISICTCS MEeJarormiecky alalTHPOBAHHBIM OTPaKCHUEM 0a30BOW HayKH XMMHHU Ha

ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMs OPHEHTHPOBAH HAa OCBOEHHE O0YYarOIIMMUCS
CHUCTEMBI NEePBOHAYAIBHBIX MOHATHA XMMHH, OCHOB HEOPTAaHMUYECKON XMMHMH M HEKOTOPBIX OTAENBHBIX
3HAQUUMBbIX MOHATUNA OPraHUYECKON XUMUHU.

CrtpykTypa cojepaHus MPOrpaMMbI IO XUMUU CPOPMHPOBaHA HAa OCHOBE CHCTEMHOTO MOIXOAa K e&
nzydenuto. ConepkaHue CKJIAIbIBAETCS U3 CHUCTEMbI MOHATHH O XUMHUYECKOM JJIEMEHTE M BEUIECTBE U
CHUCTEMBI MOHATUN 0 XUMHUYECKON peaknnu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI 110 MPUHITUITY
MOCJIEIOBATENBHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUNA PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOI'O YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoauueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOTO 3aKOHa XUMUH;

— YYEHHA O CTPOEHUH aTOMA U XUMUYECKOMU CBSA3H;

— TIpeACTaBICHHIA 00 AIEKTPOIUTUYECKON AMCCOIMAIINY BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKM TIOJYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEJOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBIOJHSIS
¢yHKUMN OOBSICHEHHs] W TNPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXHOCTEH NPAKTHYECKOTO
MIPUMEHEHUS U MTOJTyYeHHUs H3y4aeMbIX BEUIECTB.

OcBoeHre TPOrpaMMbl TI0 XUMHH CIIOCOOCTBYEeT (OPMHUPOBAHHIO TPEACTABICHUS O XUMHUYECKOH
COCTaBIIAIONIEH HayyHOU KapTHHBI MHpPA B JIOTMKE €€ CUCTEMHON MPHUPO/BI, IEHHOCTHOIO OTHOIIEHUS K
Hay4YHOMY 3HAHUIO W METOJaM II0O3HAaHUsA B Hayke. M3ydyeHne XUMHM MPOUCXOAUT C IPUBJICUYEHHUEM



3HaHUH U3 paHee M3yYCHHBIX Y4eOHBIX mpeameroB: «Oxpysxaromuid Mup», «buonorus. 57 xmacce» u
«®Dusuka. 7 Kiaccey.
[Ipn u3ydyeHUH XUMHUH TPOUCXOAUT (HOPMHUpPOBAHUE 3HAHMK OCHOB XMMHYECKOW HAayKH Kak 00JIacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON AEATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTyphl. 3ajada y4eOHOIO IpeAMeTa COCTOUT B (OPMHUPOBAHMHM CHUCTEMBI XMMUYECKUX
3HAHUA — BaXHEWIMX (aKTOB, IMOHATHHA, 3aKOHOB M TEOPETHYECKUX TIOJOKEHHH, TOCTYITHBIX
00001IeHN MHPOBO33PEHYECKOTO XapakTepa, S3blKa HayKd, B MPUOOIIEHHMM K HAayYHBIM METOJaM
MO3HAHUS MPU M3YYCHUH BELIECTB M XHMMUYECKHUX pEakUuuil, B (QOPMUPOBAHMM M Pa3BUTUH
[IO3HABATENIbHBIX YMEHUH U UX NPUMEHCHHU B Yy4eOHO-IIO3HABATEIBHONW M Yy4eOHO-HCCIIEA0BATEIbCKOM
JeSITeIbHOCTH, OCBOSHHH TIpaBmJl 0€301MacHOro 0OpalleHns C BEeIIeCTBAMH B TIOBCEIHEBHOM KU3HHU.
[Tpy M3ydeHNH XMMHH Ha YPOBHE OCHOBHOTO OOILIET0 00pa30BaHUs BaXKHOE 3HAUEHHE MPUOOpENN Takue
LEJH, KAK:
— ¢opMUpOBaHHE  HHTEJUIEKTYyalbHO  pPa3BUTOW  JHUYHOCTH, TOTOBOM K  caM00Opa3oBaHHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPWHITHIO PEIICHHH, CIIOCOOHOM ananTupoBaTbcs K OBICTPO
MEHSIIOLIMCS YCIOBUSIM XKHU3HU;
— HaIlpaBJICHHOCTh OOYYEHHUs] HAa CHUCTEMAaTH4YECKOEe MNPHOOLICHHE OOYYarOUIMXCSl K CaMOCTOSITEIbHON
MO03HABATENLHOM JeSITENbHOCTH, HAYYHBIM METOJaM MO3HAHHSA, POPMHUPYIOIIMM MOTHUBALIMIO M Pa3BUTHE
CITOCOOHOCTEH K XMMHH,
— obecriedueHne YCIIOBHUI, CIMOCOOCTBYIOMIMX NPHOOPETEHHIO OOYYArOIIMMHUCS OIbITa pPa3sHOOOpa3HOU
JACATCIIBHOCTH, ITIO3HAHUA M CaMOIIO3HAHMs, KIIFOUCBBIX HABBIKOB (KJ]IO‘ICBI)IX KOMHeTCHL[HfI), HUMCIOIINX
YHUBEPCAJIBHOC 3HAUCHUE JJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,
— ¢opmupoBaHue o0IIel PyHKINOHAIFHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHCIIE YMEHHH
OOBSICHATh U OLICHHWBATh SIBJICHHUS OKPYXKAIOLIEI0 MHpPA, MCIOJb3Yys 3HAHUS WM OIBIT, NOJYYCHHBIE IPU
W3yYeHUH XHMUHU, TNPUMEHATh WX MPH pEHICHUH NPOOJIEM B TOBCEJHEBHOW >KWU3HU W TPYIOBOM
JesITEeIbHOCTH;
— ¢opMupoBaHue y 00ydyaromuxcs yMaHHUCTUYECKUX OTHOIICHUH, MOHMMAaHMS LIEHHOCTH XMMHYECKUX
3HAHW AJIs1 BBIPAOOTKHU 3KOJIOTUYECKH 11eTIecO00pa3HOro TOBEACHUS B OBITY U TPYAOBOH JCSATENbHOCTH B
LEJSX COXPAHEHHUSI CBOETO 3[I0POBbS 1 OKPYKAIOIIEH IPUPOHOMN Cpe/ibl;
— pa3BUTHE MOTHBAaLUU K OOYYECHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mipoduns u
HaIlpaBJICHHOCTHU I[aJ'IbHCﬁIHCI‘O O6y‘IeHI/IH.

OOmee yMcaO yacoB, OTBEAEHHBIX U1 M3YYEHHMs XMMHM HA YPOBHE OCHOBHOTO OOILETo
oOpa3oBanus, coctaBsieT 136 qacoB: B 8 kitacce — 68 wacoB (2 gaca B Heflel0), B 9 kiacce — 68 gacoB (2
gaca B HEJIETIO).

COJEPKAHUE OBYYEHUSA

8 KVIACC

IlepBoHayabHBbIE XUMUYECKHE IOHSITHS

IIpeamer xumuu. Ponb XUMHM B KU3HMA 4YelIOBeKa. XUMHUS B CHUCTEME HayK. Teila U BelECTBA.
®dusnueckre CBOWCTBA BEIIECTB. ArperatHoe COCTOsiHHE BemiecTB. [loHSATHE O MeTojax IMO3HAHUS B
xuMund. YucTeie BemecTBa U cMecu. CIocoObI pa3ieieHIs CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUUECKHUE 37eMEHThl. CUMBOIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U ClI0XKHBIE
BeIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUICHHE.

Xumudeckass (Gopmysa. BajleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAsE aToMHas macca. OTHOcUTENIbHAsh MOJEKyNspHas Macca. MaccoBas [0Jid
XHMHYECKOI'0 3JIEMCHTA B COCIMHCHHMU.

KomnunuectBo BemecrBa. Monb. MonsipHas Macca. B3auMocBA3b  KOJHWYECTBA, MacChl W 4HCIA
CTPYKTYPHBIX €IUHUI] BemlecTBa. PacuéTel 1o opmyiaM XUMUYECKUX COCIMHECHUH.

®du3nueckre U XUMUYECKUE SBICHUS. XUMHUECKasl peakius U e€ MpU3HAKU. 3aKOH COXPaHEHUs] MacChl
BellecTB. XuMHuueckue ypaBHeHus. Kiaccuukanys XUMHYECKHX PeaKiui (COSIUHEHUS, Pa3IOKEHUS,
3aMeIICHHS, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBujiamMu pabOThl B JIaOopaTopuu W Ipu€éMaMHu OOpaIleHUs C
J1a00PaTOPHBIM 000PYAOBaHUEM, U3YUCHUE U ONUCaHKHE (PU3NUIECKUX CBOWCTB 00Pa3I0B HEOPIaHUISCKUX



BelIecTB, HaOmoaeHne (usnveckux (MJIaBleHHE BOCKA, TasHUE JIbJla, PaCTHpPaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIMs BOABI) U XMMHUYECKUX (TOpPEHHE CBEYM, IPOKAIMBAHUE MEIHOW IIPOBOJIOKH,
B3aUMOJICHCTBUE Mella C KHCJIOTOW) SIBJICHWH, HaONIOJeHWE M ONMUCAaHHUE NPU3HAKOB MPOTEKAHUS
XUMHAYECKUX peakiui (pas3jiokeHHe caxapa, B3aMMOJCHCTBHE CEpHOW KHCIOTHI € XJOpPHIAOM Oapwi,
pasnoxxenue ruapoxcuna meau (II) npu HarpeBaHuu, B3aMMOIEIHCTBHE JKeJIe3a C PACTBOPOM COJIM MEIU
(II), n3ydyeHne cnocoOOB pa3leleHHus CMeEceil: ¢ MOMOIIBI0 MarHuTa, (MUIBTPOBAaHWE, BHITTAPHBAHUE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEACHHWE OYNCTKUA TMOBAPEHHOH CONM, HAOIIOACHUE M OIMCAHUE
PE3y/IbTAaTOB NPOBEACHUS OINbBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs] MAacchl, CO3JaHHME MOJIENIeH
MOJIEKY (IIapOCTEPKHEBBHIX ).

Baxneiimue npeacTaBuTeIM HEOPraHUYECKNX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucmopon — snemeHT M mpocTtoe BemecTBo. Haxoxxnenue
KHCIIOpOa B MpUpo/e, GU3MIEeCKUe U XUMHIEeCKHe CBOMCTBa (peakiuu roperus). Okcumsl. [IpuMenenne
kucnopona. CrocoObl MONydyeHHsT KHUCIOpoAa B Ja0OpaTOpUM W IPOMBIIUIEHHOCTH. KpyroBopoT
Kucnoposa B mpupozae. O30H — aJutoTponHas MoJU(PHUKALUS KHCIOPOAA.

TennoBoil 3PPEeKT XUMUUECKON peakiuH, TEPMOXUMHUYECKHE YPAaBHEHHs, 3K30- U IHIOTEPMHUYECKHUE
peakiuu. TOmIWMBO: yroimb W MeTaH. 3arps3HEHWE BO3[AyXa, YCHIIEHHE MapHUKOBOro 3¢dekTa,
pa3pylIeHre 030HOBOTO CJIOSI.

Bomopon — osnemeHT M mpoctoe BemlecTBO. HaxoxknmeHue Bogopoaa B mpHpoae, (U3IMUECKUE U
XMMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOB! omydeHust. Kuciotsl u conu.

MosipHbIit 00BEM Ta30B. PacuéTsl 0 XUMHUECKUM ypaBHEHUSIM.

®dusnyeckue cBoWcTBa BOAbl. Bojga kak pactBopureinb. PacTtBopel. HacklllleHHbIE M HEHACHILLIEHHbBIE
pacTBopbl. PacTBopuMOCTE BemiecTB B Bojae. MaccoBasi [0js BEHIECTBA B pacTBOpe. XHUMHYECKHE
cBoiicTtBa BoAbl. OcHOBaHUA. Poib pacTBOpoB B MpUpPOAE U B XKU3HHU 4enoBeka. KpyroBopoT BOAbBI B
npupojie. 3arps3HeHue NpUPOAHbIX Bo. OXpaHa U OYMCTKA MIPUPOIHBIX BO/I.

Krnaccudukamms neoprannmdecknx coeamneHnid. Okcuapl. Kimaccndukanms oKCHIOB: colieoOpa3yromme
(ocHOBHBIE, KUCIOTHBIE, aM(POTEpHBIE) U HeconeoOpasytomme. Homenknarypa okcunoB. Ouzmueckne u
XUMHYECKHE CBONCTBA OKCUAOB. [lomydeHne okcumos.

OcHoBanus. Knaccudukanus ocHOBaHUWM: IIENOYM W HEpacTBOPUMBIC OCHOBaHMs. HomeHkmarypa
ocHoBaHUI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonyueHre ocCHOBaHUM.

Kucnorel. Knaccudukanms xucnor. Homenkmarypa kucnor. dusndeckne W XUMHUYECKHE CBOWCTBA
kucnot. Psa akrusHoctu metasuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknatypa coneil. @uznueckue U XuMU4eckue cBoiicta cosnell. [lomyuenue comneit.
I'eneTnyeckas CBsI3b MEXIY KJIacCaMH HEOPraHMYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenn .

Ka4eCTBEHHOE ONpE/CICHUE COAEPKaHNs KHCIOpOa B BO3LyXe, MOJyYeHre, COOMpaHue, paciio3HaBaHUe
U H3yYeHHE CBOMCTB KHCIIOpOJa, HaONIOJCHHWE B3aMMOJICHCTBUS BELIECTB C KUCIOPOJOM M YCIIOBHS
BO3HUKHOBEHHSI M MpEKpalleHus: TopeHus (moxapa), 03HaKOMJIEHHE C 00pa3laMHi OKCHAOB U ONHCaHUE
WX CBOKMCTB, TOJydyeHHE, COOMpaHWE, pacliO3HABaHWE M U3YyUCHUE CBOMCTB BOJOpoJa (ropeHwue),
B3auMoJeiicTBue Bojopona ¢ okcugoM Mead (II) (BO3MOXKHO HCIIONB30BaHME BUAEOMATEPUAIIOB),
HaOJroleHre 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIEJOBAaHHE OCOOCHHOCTEH pacTBOPEHUS
BEILECTB C Pa3IMYHON pacTBOPUMOCTHIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM Joyel
PacTBOPEHHOr0 BEIIECTBA, B3aUMOACWCTBHE BOJABI C METalIaM{ (HAaTpUEM U KayibLueM) (BO3MOXHO
UCIIOJIb30BaHUE BHIIEOMATEPHAJIOB), HCCIIEIOBaHHWE OOpas3slOB HEOPraHMYECKUX BELIECTB PA3IUUHBIX
KJlaccoB, HaOJIOJIEeHHEe U3MEHEHUS] OKPACKW WHIUKATOPOB B PacTBOpaxX KHUCIOT M IIeNovyeld, U3ydeHHUe
B3aumogenicteust okcuga meau (II) ¢ pacTBopoMm CepHOW KHCIOTBHI, KHUCJIOT C METajUIaMH, PEaKIIHid
HEUTpanu3aluy, NOJIy4YeHHE HEPacTBOPHUMBIX OCHOBAHMH, BBITECHEHHE OIHOTO MeTajla APYIHMM W3
pacTBOpa COJH, pelieHHe AKCIEPUMEHTATBHBIX 3a/1a4 Mo TeMe «BakHeiIme Kiacchl HEOPraHWYECKUX
COEIMHECHMID).

Ilepuoguyeckmii 3axkon u Ilepuoanyeckas cucrema xummdeckux iemeHToB JI. M. Menneneesa.
Crtpoenne aToMoB. XuMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUH

HepBI)Ie IIOIIBITKHN KHaCCI/Iq)I/IKaHI/II/I XUMHUUYECKHX 3JIeMeHTOB. [loHATHE O rpymnmnax CXOJHBIX 3JICMEHTOB
(emoyHBle W LIETIOYHO3EMENbHBIE METaIbl, TaJlOTeHbl, HMHEPTHBIE Tra3bl). OJIEMEHTHI, KOTOpBIC
00pa3ytoT aM(poTepHbIE OKCUABI U TUAPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa xumudeckux sieMeHToB [l . Menneneesa.
Kopotkonepuoanas u yimHHOTIEpHOAHAs GopMbl [leproueckoil cHCTeMbl XHMUYECKUX 3IIEMEHTOB /.
W. Menneneesa. Ileproas! n rpynmnsl. @U3NYECKHl CMBICT HOPSAKOBOIO HOMEpa, HOMEPOB Mepuoja u
TPYIIIBL DJIEMEHTA.



Crpoenne aromoB. CoctaB aroMHBIX faep. M3otonbl. DnekTpoHbl. CTpoeHHE JEKTPOHHBIX 000J0YeK
atroMoB TepBeIX 20 xwmMmHudeckux diieMeHTOB llepmommdeckoit cuctemsl JI. . MeHneneena.
XapakTepucTHKa XHMHYECKOTO »3JEMEHTa Mo ero mnojnoxeHuto B Ilepuomnueckoit cucreme /.
U. Meunneneena.

3aKOHOMEPHOCTH W3MEHEHHs pajiyca aTOMOB XWMHYECKHX JJEMEHTOB, METAUIMUECKUX |
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U IepHUOIaM.

3unauenue [lepuognueckoro 3akoHa u [leproanueckoil cUCTEMBI XMMUYECKUX SJIEMEHTOB Ul Pa3BUTHS
Hayku U npakTuku. J[. 1. MenzaeneeB — yu€Hblil U TpaXKJaHUH.

Xumudeckast cBsi3b. KoBaneHTHas (HOmsipHass ¥ HEMOJSpPHAs) CBS3b. OIEKTPOOTPUIIATENHHOCTH
XUMHUYECKUX 371eMEeHTOB. VloHHas CBA3b.

Crenenp oxucieHuss. OKUCIMTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl okucieHus U
BOCCTaHOBJICHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

u3yyeHne oOpas3loB BEIIECTB METAJUIOB M HEMETaJIOB, B3aHMMOJCHCTBHE THIPOKCHAA LUHKA C
pacTBOpaMH KHCJIOT M IIENOYed, MPOBENECHUE OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTENHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHne, peakluy Pa3oKEeHUs, COeTUHEHHS).

Mesicnpeomemnmnsuie ceasu

Peanmzanus MeXNnpeaMETHBIX CBs3e€d TNpH H3YYEHWHM XUMUH B 8 KJacce OCYIIECTBISETCS dYepe3
WCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK W TMOHATHHA, SBISTIONUXCS CHCTEMHBIMU
AJ1d OTACJIIBHBIX NPEAMETOB €CTECTBCHHO-HAYYHOT'O IIUKIJIA.

OO01ue ecTeCTBeHHO-HAYYHbIC TMOHSATHSA: HAy4yHbIA (hakT, TMIIOTE3a, TEOpHUsS, 3aKOH, aHAJIMU3, CHUHTE3,
KIJIACCU(UKAIIHSI, TMEPHOANIHOCTh, HAOIIO/IEHUE, HKCIEPUMEHT, MOJETHPOBaHHE, M3MEPEHHE, MOJIEIb,
SIBIICHUE.

®usuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIWJ, HW30TOMbI, PaJHUOaKTUBHOCTD,
MOJIEKYyJa, DIIEKTPUYECKUN 3apsil, BEIIeCTBO, TENO, OOBEM, arperaTHOe COCTOSIHHE BeIIecTBa, Tas,
(u3nYecKre BETUINHBI, €MHUIIBI N3MEPEHHS, KOCMOC, IIaHeTHI, 3BE371b1, COIHITE.

buonorus: dorocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIC MOPOJbI, MOJIC3HBIE HCKOIAeMbIe, TOILIHMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peakuus

[Tepuonuueckuii 3akoH. Ilepuognueckas cucrema xumuaeckux 3meMeHToB 1. M. Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUW CBOWCTB XHUMHYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHOIOB,
KaJlns, KaJIbLKA U UX COCUHEHUH B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoil cucreme
U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIALI XUMHUYECKOUN CBSI3H. THITBI KPUCTAIUTMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB
BEILECTBA OT THIIA KPUCTAIUNIMYECKOMN PEIIETKH U BUJIa XMMUYECKOU CBSI3U.

Knaccudukamuss w HOMEHKIaTypa HEOPTaHMYECKHMX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCA K pa3jiMYHbIM  KjaccaM HEOPraHMYEeCKUX COEJAMHEHWH, TeHeTh4YecKass CBS3b
HEOPraHWYECKHUX BEILIECTB.

Krnaccudukarms XuMU4eCKUX peakiui Mo Pa3IudHbIM MPpU3HAKaM (TI0 YHCITy U COCTaBY yYaCTBYIOIIUX B
peakiuu BEIIeCTB, MO TerioBoMy 3((eKTy, Mo H3MEHEHUI0 CTENeHEH OKHCIECHUS XHMUYECKHX
3JIEMEHTOB, IO OOpPaTHMMOCTH, IO Y4YacTHIO KaTaju3aTopa). DJK30- M JSHIAOTEPMHUYECCKHE PEaKIIVH,
TEPMOXUMHYECKNE YPABHEHHS.

ITonsTre o ckopocTH XUMHUYECKOH peakiuu. [loHATHE 00 OOpaTUMBIX W HEOOPATHUMBIX XHMHUYECKHX
peakuuax. IloHsiTHE O TOMOT€HHBIX W TreTeporeHHbIX peakuusx. [lonstue o karanusze. IloHsiTHe O
XHMHUYECKOM paBHOBecHH. DaKTOphI, BIHUSIOIIME HAa CKOPOCTh XMMHUYECKOW DPEAKIMU U TOJIOKEHHE
XUMHMYECKOIO PABHOBECHS.



OKHUCIINTENFHO-BOCCTAHOBUTEBHBIE PEAKIIUH, 3JIEKTPOHHBIN 0alaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON
peakiuu. CocTaBiieHHE YpaBHEHHH OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIHHA C HCIOIh30BAHHEM
METO/1a DIIEKTPOHHOTO OanaHca.

Teopust >IEKTPOTUTUYECKON JUCCOLMALMU. OJIEKTPOIUTHl M HEDIEKTPOJHUTHL. KaTHOHBI, aHHOHBI.
MexaHU3M THUCCONMAIMH BEIIECTB C PAa3TUYHBIMHU BHIAMU XHUMHUYECKOW CBs3H. CTENeHb IMCCOIMAIINN.
CuITbHBIC M CITa0BIe IICKTPOIHTHL.

Peakuun noHHOTO OOMEHa. YCIIOBHS MPOTEKAaHUA PEaKIMH MOHHOTO OOMEHA, MOJHBIE M COKPAIIEHHbBIE
WOHHBIE ypaBHEHHs peakmuii. CBOICTBa KHCIIOT, OCHOBAaHHI W COJIEd B CBETE MPEACTaBICHHUN 00
3JIEKTPOIUTHYECKON Jucconani. KauecTBeHHbIE peakiiui Ha UOHBI. [oHATHE 0 TUAPOIU3Ee COoei.
Xumuueckuii Ikcnepumenn:

O3HAKOMJIGHHE C MOJCTSIMH KPUCTAUIMUECKHX PEHIETOK HEOPTaHMYECKHX BEIIECTB — METAIIOB U
HeMeTauioB (Tpadura W amMasa), CIOKHBIX BEMIECTB (XJIOpHAA HATPHSA), UCCIICIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOW peakmuu OT  BO3ACHCTBUS  PasNMuYHBIX  (aKTOpOB,  HCCIEIOBaHHE
3JEKTPONPOBOJHOCTH PAaCTBOPOB BEILECTB, IpoIecca AUCCOLMALMK KHUCIOT, IIenoyedl u  coseit
(BO3MOYKHO HCIIONB30BaHHE BHIEO MAaTEPHANIOB), MPOBEICHHE OMBITOB, WILTIOCTPUPYIONIUX MPHU3HAKU
MPOTEKaHUs peakInii MOHHOTO oOMeHa (0Opa3oBaHHME oOcaaKa, BEIACICHHE Taza, oOpa3oBaHWE BOIBI),
OTIBITOB, WUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTENFHO-BOCCTAHOBUTENILHBIX PeaKkUuil (FrOpeHue, peakiuuu
pas3NioKeHHs, COCOUHEHUS), PAaClO3HAaBaHHE HEOPraHMYECKUX BEHIECTB C MOMOIIbI0 KadeCTBEHHBIX
peaxiuii Ha MOHBI, PelIeHNe SKCITEPUMEHTAIBHBIX 3a1a4.

HemeTtanabl 1 MX coeTUHEHUS

OO0mast xapakTepucTHKa ranoreHoB. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIC CTENICHN OKUCIICHUSI.
CrtpoeHue u Gpu3NIECKUE CBOMCTBA MPOCTHIX BEMIECTB — raJIOTEHOB. XMMHUYECKHE CBONCTBA Ha MPUMEPE
xJopa (B3aUMOJICHCTBHE C METaUIaMH, HEMeTaJUlaMH, IesiodaMu). XiopoBoaopoa. ComnsHas KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJy4YeHHE, MpHUMEHEHHue. JleficTBuMEe XJopa M XJIOPOBOAOPOAa Ha OpraHU3M
yenoBeka. Baxkaelre XITOpuabl M UX HaXOXKICHUE B IIPUPOJIE.

O0mas xapakTepucTuka d1eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
crerieHH okucieHus. CtpoeHue W (pu3MUYecKHe CBOWCTBA MPOCTBHIX BEHIECTB — KHUCIOPOJA U CEpHI.
AmtoTponiHble MoaudHKaIMKM KUCIOpPOAa W Cephl. XUMHUECKHE CBOHcTBa cepbl. CepoBonoporn,
CcTpoeHue, (QU3NYECKHe W XUMHUYecKrhe cBOHCTBA. OKCHABI cephl KaK NPEACTABUTENH KHUCIOTHBIX
okcuaoB. CepHasi KHCIOTa, (U3MYECKUE M XUMHUECKHE CBOMCTBa (OOIIME Kak MpelCTaBUTEINs Kiacca
KHACJIOT M crHenupuueckue). XUMHUYCCKHE PEaKIMH, JIeXKallde B OCHOBE MPOMBIIUICHHOTO CIOCO0a
MOJIy4eHHs] cepHOM KucIoThl. Ilpumenenue cepHoi KHUCHAOTBL. COJIM CEpPHOM KHUCIOTHI, Ka4E€CTBEHHAA
peaxius Ha cynbdaT-noH. HaxoxaeHne cepbl u e€ COeOUHEHNH B MPUpPOAE. XUMHUIECKOe 3arps3HEHHE
OKpY>KaloIIed Cpelbl COCTUHEHUSMU Cephbl (KUCIOTHBIC MOXIH, 3arpsS3HEHHE BO3AyXa M BOJOEMOB),
CIIOCOOBI €T0 MPEeIOTBPAIICHNS.

OO0mass xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOSHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbBIE
CTCIIEHN OKHCIEeHUS. A30T, pachpocTpaHeHHE B TNpHpoJie, (UINUECKUE M XUMHUECKHE CBOMCTBA.
KpyroBopot azora B mpupojie. AMMHaK, €ro (U3MUECKHE M XWMHUYECKHE CBOICTBA, MOJy4YEeHHE H
npumeHeHue. Comu aMMOHUS, UX (U3MYECKHE M XUMHYECKHE CBOMCTBA, MpriMeHeHue. KadecTBeHHas
pCaKkiusa Ha MOHBI aMMOHMUS. AzoTHas KHUCJIOTa, eé MIOJIy4YC€HHUC, (1)1/131/111e01<1/1e A XUMHYECKHE CBOMCTBa
(obmme kak TpeAcTaBUTENS Kiacca KUCIOT M crnenuduueckue). Vcnonb3oBaHre HUTPATOB W COJIEH
aMMOHHS B Ka4yeCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHUYECKOe 3arpsi3HEHHEe OKpYXKarolied cpeiabl
COCIMHEHVSIMA a30Ta (KUCIIOTHBIE JOXIH, 3arpsi3HEHWE BO3[yXa, MOYBBI W BogoéMoOB). Docdop,
ajutoTpornHeie Moaudukanuu Gocdopa, Gusuveckre U xumuueckue cpoiictsa. Oxcun dochopa (V) u
dochopras kuciaora, punUecKue ¥ XUMHUECKHUE CBOWCTBa, moyyueHue. Mcnonbs3oBanue docdaToB B
KaueCTBE MUHEPAIBHBIX YIOOpEHUIA.

OO0mas xapakTepucTuka 31eMeHTOB [VA-rpymnmnbel. OCOOCHHOCTH CTPOCHMSI aTOMOB, XapaKTePHBIC
CTEMEeHN OKHCIICHUS. YTIIEpOo/, alIoTPOIHbIE MOAUMUKAINH, PACIIPOCTPaHEHUE B IPUpOJIE, HU3NIECKUE
U XUMHYeCKHe cBoicTBa. AnmcopOrus. Kpyrosopor yrmepoma B mpupoge. OKCHIBI yriiepoga, HX
¢u3nuecKkue U XMMHUYECKHE CBOWCTBA, JEHCTBHME HA KHMBBIE OPTaHU3MBI, MOJIyYeHHE M IPUMEHEHHE.
Dkonornveckue MpoOieMbl, CBA3aHHBIE ¢ OKcuaoM yriiepoaa (IV), rumoresa rinodanbHOTO MOTETUICHUS
KJIMMaTa, ITApHUKOBBIN 3PQeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUECKUE CBONCTBA,
nojyueHue u npuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHaT-HOHBI. lMcnonp3oBaHue KapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CETTLCKOM XO3SICTRE.

HepBOHa‘IaHBHI)Ie IIOHATHUA 06 OPraHruvYCCKUX BEIIECTBAX KaK O COCAMHCHUIAX YTJIEpOJa (MeTaH, OTaH,
STWJICH, AlleTWJIEH, 3TaHOJ, TJIMLEPUH, YKCyCHas KucioTa). lIpuponHbple MCTOYHHMKH YII€BOAOPOIOB
(yronp, TpUpOMHBIN Tra3, HEPTH), MPOAYKTHl HX IepepadoTku (OCH3WH), WX pOJib B OBITY W



MPOMBINUICHHOCTU. [1oHSITHE 0 OMOJOTHMYECKH BaXKHBIX BEIIECTBAX: XKHUpaxX, Oenkax, yriaeBojax — M UX
POJH B JKM3HU YeJoBeKa. MaTrepuaibHOe €MHCTBO OPTaHNYECKUX M HEOPTaHWIECKUX COCIMHEHNN.
Kpemuuii, ero puznueckue u XUMHUYECKHAE CBOWCTBA, MOTy4YeHUE U puMeHeHne. CoeIMHEHUS KPEMHUS B
npupozae. O6mme npexncrasnenus o6 okcuae kpemHus (IV) m xpemHHeBoil kuciore. CHIMKATBI, HX
WCTIONB30BaHNE B OBITY, B TNPOMBINIICHHOCTH. BakHelIne CTpOWTENbHBIE MaTEepHalbl: KepaMHKa,
CTEKJI0, IIEMEHT, OeToH, kenme300eToH. I[IpobmeMbl 0e30macHOr0 HWCITONB30BAaHUS CTPOHMTEIHHBIX
MaTepHajoB B IIOBCETHEBHOM KHU3HH.

Xumuueckuii IKcnepumeHm:

M3ydeHne 00pa3IoB HEOPTAaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHCJIOTHI, IPOBEICHNE Ka4eCTBEHHBIX
peaxiuii Ha XJIOPU-UOHBI U HAOJFOICHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI, OTPAXKAIONIUE (PUINICCKUC
Y XMMHYECKUE CBOWCTBA TAJOT€HOB U MX COSAMHEHHMH (BO3MOXKHO HCIIONB30BAHUE BUAECOMAaTEpUAIIOB),
O3HaAKOMJIECHHE C oOpaslaMu XJIOPHAOB (TAJIOTCHHIIOB), O3HAKOMJICHHE C OOpasmaMu cepbl U eé
COCIMHEHMSIMUA (BO3MOXHO HCIOJIB30BaHHE BHACOMAaTEpHANIOB), HAOIIOACHUE Mpolecca OOyrINBaHUS
caxapa IOJl JEWCTBHEM KOHICHTPUPOBAHHON CEPHOH KHUCIOTHI, H3yuYeHHE XHUMHYECKHX CBOWCTB
pa30aBIIeHHON CEpHOM KHCIOTHI, MPOBEIEHNEe KaYeCTBEHHON peakInu Ha cynbdaT-MoH B HaOIIOJeHIe
MpU3HaKa e€ MpoTeKaHus, 03HaKOMJICHUE C (U3MISCKIMH CBOMCTBAMH a30Ta, Gocdopa 1 uX coeTMHCHIHA
(BO3MOXXHO HCIIONIb30BaHUE BHUIECOMAaTepUaNoB), oOpa3namMu a30THBIX U (ochHOpHBIX YyAOOpEHHH,
NoJy4eHue, coOupaHue, Paclo3HAaBaHHE W HM3YYCHHE CBOIMCTB aMMHaKa, MPOBEICHHE KaueCTBEHHBIX
peakiuii Ha WOH aMMOHHUS W QochaT-HOH W W3ydeHHe NPHU3HAKOB MX MPOTEKAHWS, B3aMMOJEHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTBI C MeIbi0 (BO3MOXKHO HCIIOJIB30BaHUE BHUACOMATEPUAIIOB),
U3y4yeHHE MOJEeNell KpUCTAUTMUECKUX pemeéToKk anmasa, rpaduta, QyiiepeHa, 03HaAKOMIICGHHE C
MIPOIIECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIEM H YCTPOICTBOM MPOTHBOTA3a,
monydeHne, coOWpaHWe, paclo3HaBaHWE W W3YYCeHHWE CBOWCTB YIJIEKHACIOTO Tasa, IPOBEICHUE
KaYeCTBCHHBIX pEaklIuMid Ha KapOOHAT M CHJIMKAT-UOHbI W M3YYCHHE TIPU3HAKOB MX IPOTCKAHUS,
03HAKOMIIEHHUE C MPOAYKIHEH CHIIMKATHOW MPOMBIIUIEHHOCTH, PEIICHNEe KCIIEPUMEHTAIBHBIX 3a/1ad 110
TeMe «BaxHele HeMeTaJUIbl U UX COSAUHECHUS.

MeTaniabl 4 UX COeTUHEHUSI

OOmast xapakTepUCTHKa XWMHUYECKHX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TIOJIOKEHHS B
Ilepuonnueckoii cucteme xumuueckux siemeHToB . M. MenaeneeBa u crpoenust atoMoB. CtpoeHue
MeTayIoB. MeTaunyeckas CBA3b M METaNIMYecKas KpUCTAJUIMYecKas pemérka. DJIeKTPOXUMHUYECKUI
psan HampsbkeHuWid MetaiioB. Dusnyeckne W XUMHUYECKHE CBOWCTBa MeTayuioB. OOmme crocoObl
nmosrydeHusl MeTaiioB. [IoHATHE 0 KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3WH.
Crnagsl (CTanmb, 9yTyH, JIOPATIOMUHAN, OPOH3a) ¥ MX PUMEHEHHE B OBITY ¥ MPOMBIIIJICHHOCTH.
[llenounble MeTamnpl: TnoJokeHHEe B llepuoaudeckodl cuUcCTeME XMMHUYECKHX BJIEMEHTOB /JI.
U. MeHneneeBa, CTpoeHHE MX aTOMOB, HaxXOXJIeHHE B npupoje. Ou3nueckne U XUMHUYECKHE CBOWCTBA
(Ha mpumepe Hatpus u Kaius). OKCHABI M THAPOKCHIBI HATpusi W Kanud. lIpuMeHeHWe MIemouHBIX
METAaJIJIOB ¥ UX COeTUHEHU.

[IlenouHo3emMeNbHBIE METAIIIIBI MATHUM M KaJbLIUN: 10JI0KeHHE B [lepuoanyeckoi cucteMe XUMHUYECKUX
anementoB JI. . MeHneneeBa, cTpoeHWe WX aTOMOB, HaxoXJeHWe B mnpupone. Dusmueckue u
XMUMHYECKHE CBOWCTBA MarHus M Kanblust. Baxxaelme coefnHeHNsT Kanblusl (OKCHU]I, TUAPOKCH]I, COJIH).
JKécTkocTh BO/BI M CITOCOOBI €€ yCTpaHEeHHUS.

Amomunuil: nonoxenue B Ilepuogmueckoil cucteme xumuueckux snemeHtoB Jl. 1. Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B mpupoae. Dunveckne W XUMHYECKHE CBOMCTBAa aTOMUHUS.
AM@oTepHbIe CBOHCTBA OKCUA U TUIPOKCU/IA ATTFOMHUHUSI.

XKeneso: monoxxenne B [lepuonnueckoit cucreme xumudeckux snemeHToB . 1. Menneneesa, ctpoeHue
aToMa, HaxOXJIeHne B mpupoje. Puzndeckre U XUMHUYECKHE CBOWCTBA Kene3a. OKCUABI, THAPOKCHUIBI 1
connm xkene3a (II) u xenesza (III), ux cocras, CBONCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenn .

03HaKOMIIEHHE ¢ 00pa3llaMi METaJUIOB U CILIABOB, NX (PU3NIECKUME CBOHCTBAMH, U3YUYECHUE PE3YIhTaTOB
KOPPO3UM METAJUIOB (BO3MOKHO HMCIIOJIb30BAHHE BHAECOMATEPUANIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS
OKCH/Ia KaJNbLMi M HATPUS C BOAON (BO3MOXKHO HCIIOJIb30BAaHWE BHJIEOMATEPHUAJIOB), HCCIIEIOBAHUE
CBOWCTB >KECTKOM BOZBI, Ipolecca TOPEHHs JKeje3a B KHCIOpoae (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEPUAIOB), MPHU3HAKOB IMPOTCKAHUS KAYECTBCHHBIX pEaKIWi Ha HWOHBI: MAarHus, KallbIus,
amoMuHns, nuHKa, ckene3a (II) m xenmesa (II), memm (II), HabOmiomeHwe W ommMcaHWE MPOIECCOB
OKpalllMBaHWs IUTAMEHH HWOHAMH HATpHs, Kajlusd U Kaiblusd (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB THIPOKCUIA aTFOMUHHS U TUIPOKCUIA ITUHKA,
peleHne 3KCIepIMEeHTAIBHBIX 337124 M0 TeMe «BaXHeHIne MeTauTbl U MX COSTMHEHUSY.

XuMus U OKPY’KAIOLIAsA cpeaa



BemectBa 1 MaTepuanbsl B IOBCEIHEBHOM XKHM3HM UelIOBEKa. be3omacHoe HCMONb30BaHUE BEIISCTB U
XUMIYECKHUX peakiui B ObITy. [lepBas oMOIIb MPH XUMHUYECKUX 0XKOTaX U OTPABJICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYXKarolled cpensl (MpenelibHasi AOMYyCTHMas KOHLEHTpAlHs BEIIECTB,
nanee — [111K). Poib XuMuu B pellieHHH 9KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumeHnm:

M3ydeHue 00pa3ioB MaTepralioB (CTEKJIO, CTUIABBI METAIIOB, TOJMMEPHBIC MaTePHAIIBI).
Mesicnpeomemmuule cea3u

Peanmzamusi MeXNpeIMETHBIX CBS3€H NPH W3YYeHWH XUMHUH B 9 Kilacce OCYIIECTBISETCS dYepes
WCIIOJB30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK W MOHATHH, SBITIONUXCS CHCTEMHBIMU
JUTSL OTACTBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOue ecTecTBEHHO-HAYYHbIC MOHSATHS: HAy4YHBIM (pakT, TMHOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3,
KJTaCCU(UKAIIHSI, TMEPHOANIHOCTh, HAONIO/IEHUE, SKCIEPUMEHT, MOJETHPOBAHHE, M3MEPEHHE, MOJIEIb,
SIBJICHUE, TAPHUKOBBII 3P (PEKT, TEXHOIOTHSI, MaTEepHAIIBL.

Ousnka: MaTepHsi, aToM, >JEKTPOH, NPOTOH, HEHUTPOH, MOH, HYKJIHJ, HW30TOINbI, PagHOaKTHBHOCTS,
MOJIEKyJIa, DJEKTPUYECKUH 3apsi, MPOBOAHUKH, TIOIYIPOBOIHUKH, JHUANEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHE BeIIecTBa, Tra3, pacTBOP, PacCTBOPHUMOCTH,
KpUCTalUIMYecKass pPemérka, CIUIaBbl, (QHU3MYECKHE BEIUYMHBI, CAMHUIBI HM3MEPEHHUS, KOCMHYECKOEe
MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoMHIIE.

buonorus: dortocuHTes, MpIxaHue, omocgepa, IKOCUCTEMa, MUHEPAIbHBIE YIO0OPEHUS, MUKPOIIEMEHTEHI,
MAaKpO3JICMCHThI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIC MOPOJbI, MOJIE3HBIE MCKOIMAEMbIE, TOIUIHMBO,
BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHS MPOTrPaMMBbl OCHOBHOT'O OOIEr0 0Opa30BaHMs JOCTHIAIOTCS B XOJE
o0y4yeHHs1 XMMHUH B €IWHCTBE Yy4eOHOW W BOCIUTATENBHOW JEATENBHOCTH B COOTBETCTBUU C
TPaIULIVOHHBIMA POCCHUHCKUMH COLIMOKYJIBTYPHBIMH W JYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIMH B O0OIIECTBE MPABUIAMH 1 HOPMaMH MIOBEACHHUS M CIIOCOOCTBYIOT MpOoILeccaM CaMOTIO3HAHUS,
CaMOPa3BUTHS U COLMATM3ALNN 00YUAIOINXCA.

JIMyHOCTHBIE pE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYy4YarOIIMXCA PYKOBOICTBOBATHCS CHCTEMOM
MO3UTHBHBIX IEHHOCTHBIX OPUEHTAUI U PaCIIUPEHUE OMBITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOUIEHHA K OTE€YECTBEHHOMY KyJIBTYPHOMY, UCTOPHYECKOMY M HAay4YHOMY HaCJIEIUIO,
TIOHUMAaHHUsl 3HAYCHUS] XUMHUYECKOW HAYKH B JKU3HM COBPEMEHHOTO OOIEeCcTBa, CIOCOOHOCTH BIaleTh
JIOCTOBEPHOUW HH(pOpManueil O MEepeaoBBIX JIOCTHKEHHSX W OTKPBITHSIX MHPOBOM M OTeUECTBEHHOMN
XHMUH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MUpPa U OOLIECTRa;

2) rPaKIaHCKOIr0 BOCIIHTAHUS

IIPEACTABICHAS O COLMAJIbHBIX HOPMAax M IPAaBWIAX MEXJIMYHOCTHBIX OTHOLIEHUN B KOJIJIEKTHBE,
KOMMYHHMKAaTUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIIOJIE3HOM, Yy4eOHOHUCCIIEeI0BATEIBCKOM,
TBOPYECKOM M APYI'MX BUAAX JAEATENBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOW NESTEIbHOCTH
NpY BBHIMOJIHEHAN YYeOHBIX, TO3HABATEJBHBIX 3ajad, BBHINOJHEHUH XWMHUYECKHX OKCIEPHUMEHTOB,
CO3JIaHMH YYEeOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHMIO W B3aWMOIIOMOIIU B MPOIECCE ITOH
yueOHOM [NesITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEJCHHE M IOCTYNKH CBOMX TOBapHIICH C
IIO3ULIUY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS IIOCIIEACTBUN IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 O3HAHMSI:

MHUPOBO33PEHUECKHE TPEACTABICHHS O BEIECTBE W XUMHUYECKOH pPEaklIHH, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIAIOLINE OCHOBY Ul IOHUMaHHs CYIIHOCTU HAY4YHOH
KapTHUHBI MHpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS TPHUPOJIBI, B3aWMOCBS3AX
YeJIoBeKa C MMPUPOJHOM Cpesioil, 0 pojiu XUMHUH B TO3HAHUU 3THUX 3aKOHOMEPHOCTE;

MO3HaBaTeNbHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYCHUE HOBBIX 3HAHUHN IO XWMHH, HEOOXOIUMBIE IS
00BbsICHEHHST HAOJIFOIaeMbIX IIPOIIECCOB U SIBJICHHUH, MMO3HABATEIbHOM, MH)OPMAIIMOHHON M YNTATEIbLCKON
KyJIbTypbl, B TOM YHCJIE HaBBIKOB CaMOCTOATEIbHON pabOTHl C y4eOHBIMH TEKCTAaMH, CIPaBOYHOMN
JUTEPATyPOH, JOCTYMHBIMH TEXHUUECKUMHU CPEACTBAaMH MH(POPMAIIIOHHBIX TEXHOJIOTHIA;



uHTEpeC K OOy4YeHHWI0O M TO3HAHWIO, JIO003HATEIFHOCTh, TOTOBHOCTb M  CIIOCOOHOCTH K
caMOoOOpa30BaHUIO, IIPOEKTHOM U MCCIIENOBAaTENbCKON JEATENPHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHHUS B JalbHEHIIIEM;

4) ¢popMHPOBaHUS KYJIbTYPbI 310POBBSI:

0CO3HAHHE [ICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 310POBbIO, YCTAHOBKHU Ha 3/10POBBIH
0o0pa3 >KM3HH, OCO3HAHUE MOCJIEACTBUH W HENPUATHE BPEAHBIX INPUBBIUCK (YNOTPEOIEHUS! AJIKOTOJs,
HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COONIOACHUS TpaBWJl OE€30MaCHOCTH MpU OOpalIeHuH C
XMMUYECKHMH BELIECTBAMU B OBITY U pPEaJIbHON JKU3HU;

5) Tpy10BOro BoCHIUTAHUS:

MHTEpeC K MPaKTUUYECKOMY HM3Y4YCHHUIO MpodeccHid W TpyAa pa3iudHOTO POja, YBAXKEHHE K TPyAy H
pe3yapTaTaM TPYAOBOH NEATENBHOCTH, B TOM YHCJIE Ha OCHOBE IMPHUMEHEHHs MPEIMETHBIX 3HAHHUU IO
XMMHH, OCO3HAHHBIH BBIOOD HHIMBHUIYaJIbHOM TPACKTOPHUU MPONODKEHHUS OOpa3oBaHUA C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
YCIIEHIHOW TPO(EeCCHOHATTBHON JESITENbHOCTH M Pa3BUTHS HEOOXOOUMBIX YMEHHH, T'OTOBHOCTH
aJalTHPOBAThCS B IPO(ECCHOHATIBHOM CPELE;

6) IKOJIOrHYeCKOro BOCIIHTAHMSI:

9KOJIOTHYECKH 1IeJieco00pa3HOe OTHOUIEHHWE K MPUPOJAE KaK MCTOYHHMKY >KM3HHM Ha 3emile, OCHOBE eé
CYLIECTBOBAaHUS, MOHMMAaHWE LIEHHOCTH 3J0POBOTO M 0€30MacHOro o0pa3a >KHM3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBCHHOMY (M3MYECKOMY M IICHXHYECKOMY 3A0pOBBIO, OCO3HAHHE ILIEHHOCTH
coOmoieHnsl MpaBWil 0E30MacHOrO TOBEIEHHS NPU PabdOTe C BEIIECTBAMH, a TAaKKE B CHTYaIMsIX,
YTPOKAIOIINX 3/J0OPOBBIO U KU3HU JIIOJEH;

CHOCOOHOCTH MIPUMEHSTH 3HAHUsL, TOydaeMble [IPU U3yUYCHUU XMMUH, [UIS PELICHUS 3aa4, CBSI3aHHBIX C
OKpY’Kalllled NPUPOAHOU Cpeloi, sl MOBBILICHUS YPOBHS 3KOJOTMYECKOH KYJIbTYpbl, OCO3HaHUA
r00abHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM W MyTeld UX PelICHHUs MOCPEACTBOM METOJIOB XUMHHU,
9KOJIOTMYECKOT'0 MBIIIJICHUS, YMEHUSI PYKOBOACTBOBATHCS UM B IO3HABATEIbHOW, KOMMYHUKATUBHON H
COLIMAIBHON ITPAKTHUKE.

METANPEJIMETHBIE PE3YJIBTATbBI

B cocrtaBe MerampeIMETHBIX PE3yJIbTaTOB BBIACISAIOT 3HAUYMMbIE A (POPMHPOBAHHMS MHPOBO33PEHUS
oOIIeHay4YHbIe MOHATHUS (3aKOH, TEOPHsl, PUHIIMII, TUTIOTe3a, PaKT, cucTeMa, MPOLECcC, SKCIEPUMEHT U
Jpyroe.), KOTOpbIe UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX PEAMETax U MO3BOJISIFOT HA OCHOBE
3HaHUM U3 3THX NpeIMeTOB (HOPMHUPOBATH NMPEACTABICHUE O LENOCTHONW HAy4YHOH KapTHHE MHpa, U
YHHBEpCcalbHble y4eOHbIC NeWCTBUs (IO3HABaTElIbHbIE, KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOpHIE
obecrieunBaloT (POPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIPHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHUIO
yueOHO AEATEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPcAJIbHBIE YUeOHbIe TeiicTBUS

ba3oBrle JJornyeckne aecTBUA:

YMeHI/IH HUCIIOJIB30BATh HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHUS HpI/I OCBOCHHUHU 3H3HI/II7[3 paCKpLIBaTB CMBICJI
XUMHUYECKHUX MOHATUHN (BBIIESATh MX XapaKTepHbIE MPHU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C JIPYTHMMHU
MOHATHSMH), WCIIONB30BATh TOHATHS s OOBSCHEHHS OTIENbHBIX (DAaKTOB W SIBIIEHUH, BBIOMpATh
OCHOBaHUS W KpUTEPUU I KIaCCU(PUKAIUU XUMHUYECKHMX BEIIECTB W XHMHYECKUX pEeaKIuH,
yCTaHaBHI/IBaTB HpI/I'-II/IHHO-CJIeILCTBeHHBIe CBA3U Mencay 06’beKTaMI/I I/ISY‘IGHI/IH, CTpOI/ITI) JIOTUYCCKHUC
paccyxcaeHm{ (I/IH}Z[yKTI/IBHBIe, I[e):[yKTI/IBHbIe, 110 aHaJIOFI/II/I), J€J1aTh BBIBOAbI U 3aKJTIOYCHU A,

yYMEHHE TIPUMEHSTH B MIPOIECCE MMO3HAHUS MOHITHA (TPEAMETHBIE U METaNPeIMETHBIE), CAMBOJINICCKHE
(3HaKOBbIE) MOJIENIM, WCIOJIb3yeMble B XHUMHH, MpPeoOpa3oBbIBATH MIMPOKO NPUMEHSEMBbIE B XHMHUH
MOJICJIbHBIC MPEACTABICHHUS — XUMHUUECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUEcKas (hopMyJia ¥ ypaBHEHUE
XUMHYECKON peakiuu — MpU pelleHnH y4eOHO-TI03HABATENBHBIX 3ajad, C YY9ETOM 3THX MOJEIBHBIX
MIPEJICTABIICHUH BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKM H3Y4aeMbIX OOBEKTOB —
XUMHUYECCKHNX BCHICCTB MW XUMHYCCKHUX peammﬁ, BBIABIIATH 061111/16 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-
CJIEICTBEHHBIC CBSI3U U MPOTUBOPEUUS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBrIe ncciaenoBareJanLCKue TelHCTBHS.

YMGHI/IC HUCITIOJIBb30BaTh ITOCTABJICHHBIC BOHpOCI)I B KQUECTBC I/IHCTp}/MeHTa IIO3HAHHs, a TAKXKEC B KQUYCCTBEC
OCHOBBI IJIs1 q)OpMI/IpOBaHI/ISI TUITIOTE3HbI 110 HpOBepKe HpaBI/IHI)HOCTI/I BBICKA3bIBACMBIX CY)KHCHHﬁ;
MPHOOPETEHHE OIBITA TI0 IJIAHMPOBAHHUIO, OPTaHU3AIlUN W MPOBEIECHUI0 YYCHUYECKUX 3KCIIEPUMEHTOB,
yMeHHe HaOJIogaTh 3a XOIOM IIPOoIecca, CaMOCTOSTENBHO IPOTHO3MPOBATH €r0  PE3yJbTarT,



(dopMynupoBaTh O0OOIIEHUS ¥ BBIBOABI IO pE3yJbTaTaM MPOBEAEHHOIO OIbITA, HCCICIOBaHUS,
COCTaBJIATH OTYET O TIPOJICIIAHHOMN padoTe.

Padora ¢ nndopmanueii:

YMCHHE BBIOMpATh, AHAIM3MPOBATH M WHTEPIPETUPOBATH WH(GOPMAIUIO Pa3IMYHBIX BUIOB U (HopM
MIPEJICTABICHNUS, TTOIy9aeMyl0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
CoZlepKaHus, CIIpaBOYHbIE TTOcoOUs, pecypchl MHTepHETa), KPUTHYECKH OIIEHWBATh MIPOTHBOPEUNBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTh pa3UYHble METOABl M 3alpochl MpH TOWCKE © oTOope wHpoOpManuu u
COOTBETCTBYIONINX MJAaHHBIX, HEOOXOMUMBIX JUIS BBHITIOJHEHHS Yy4YeOHBIX W TIO3HABATENbHBIX 3ajad
OmpeNei€EHHOTO  THMAa, MNpUOOpeTeHHEe OmbITa B OOJIACTH  HCIONB30BaHUS  MH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAQJCHHUE KYyJIbTYpOH aKTUBHOTO HCIIOJIB30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO BBHIOMPATh ONTUMAIBHYIO (hOpMY Tpe/CTaBIeHUs WH(POPMAITUH U
WUTIOCTPUPOBATh pEIIacMbIe 3allayd HECIIOKHBIMH CXEMaMH, JUarpaMMamMi, JIpyruMH (opMaMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONB30BaTh M aHAJM3UPOBATH B TpoIecce y4eOHON M HMCCIEeNOBATENBCKON JeATENbHOCTH
WH(POPMAITMIO O BIUSHUHM POMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIOPTa HAa COCTOSHUE
OKpYKarollel NpUpOIHOM CpENbL.

KoMMmyHuKaTHBHBIE YHMBepCca/lbHbIe YieOHbIe AeiicTBHA:

YMEHUS 3a/1aBaTh BOMPOCH (B XoJie nuanora W (W) AUCKYCCHHU) MO CYHIECTBY OOCYKIAEMOH TEMBI,
(dbopMynHupoOBaTh CBOU MPEAIOKEHUS OTHOCHTEILHO BBIMTOJIHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHUSI TPEICTaBIATh IOJMYUYCHHBIC pE3YJbTaThbl I103HABATEIILHOW JAEATENBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaX; JefaTh IMPE3CHTALUI0 PE3yJbTaTOB BBIIOIHEHUS XUMHUYECKOTO SKCIEpPUMEHTa
(1abopaToOpHOro OMbITa, JIA0OOPATOPHON pPa0OTHI MO HMCCICIOBAaHHIO CBOKMCTB BEIIECTB, Y4YEOHOTO
MIPOEKTA);

YMEHHUSI y4eOHOro COTpYyIHHYECTBAa CO CBEPCTHHKAMH B COBMECTHOM IIO3HABaTEIbHOH U
WCCIIEIOBATENbCKON JICATEIbHOCTH TPH PEUICHUH BO3ZHUKAIOIIMX Npo0ieM Ha OCHOBE yuéTa oOIIMX
WHTEPECOB M COTJACOBaHWS TO3UIMKA (0OCYyXkIeHHus, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHALUS COBMECTHBIX ACWUCTBHH, ONpPEIENICHHE KPUTEPHEB IO OLCHKE KauecTBa BBHIIOJIHEHHOM
paboThI U IpyTHE).

PerynsiTuBHbIE yHHBepCcAIbHbIE Y4eOHbIe AelCTBHUS:

YMEHHE  CaMOCTOATENIFHO  ONpPEHeNsTh LMW  JeATENbHOCTH, IUIAaHUPOBaTh,  OCYLIECTBIIATH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATENLHOCTH, BHIOMpATh Hambolee
3¢ deKTUBHBIE CTIOCOOBI PELICHUs] YU€OHBIX U MO3HABATENIbHBIX 33[a4, CAMOCTOSATEIILHO COCTABIATh MIIH
KOPPEKTHPOBAaTh NMPEUIOKEHHBIM aJropuT™M ACWCTBUHA MPH BBINOJHEHUN 33aHUI ¢ yU4ETOM HOTYyYEHHS
HOBBIX 3HAHUKA 00 N3y4acMbIX o0beKTax — BCOICCTBAX W pe€aKluAX, OULCHHMBATH COOTBCTCTBUC
MOJTy4YEHHOTO pe3ysibTaTa 3asBICHHOHN IleNM, yMEHHE WCIOIb30BaTh M AaHATU3UPOBAaTh KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yNbTATOB IO OCBOSHHIO O0S3aTENBHOTO COJICpPKAHHS, YCTAaHOBIEHHOTO
JlaHHOU (peiepalibHOM paboueil MPOrpaMMOi, BBIJICIISIOT: OCBOCHHBIC 00YYaIOIIMMHUCS HAYYHbIC 3HAHUS,
YMEHHSI U CIIOCOOBI JISUCTBUH, crielinUIeCKe ISl MPeIMETHON 001acTH «XUMUSD», BUJIBI JEATCIILHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, MPEoOpa3OBAaHUI0 M MPUMEHEHHIO B Pa3IUIHBIX
y4eOHBIX U HOBBIX CUTYyaIlHsIX.

K koHumy oOyuenuss B8 KkJiacce mpeiMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD y 00YHAIOIIUXCS] YMEHUH:
®  PacCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX TOHATHI: aTOM, MOJEKyJa, XMMUYECKUIH SJIEMEHT,
NPOCTOE BEIIECTBO, CJIOXXHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOIHAS), BaJCHTHOCTb,
OTHOCHUTENIbHAs aTOMHAsl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAsI Macca,
MaccoBas MOl XMMHUYECKOTO JJIEMEHTa B COEAMHEHUH, MOJAPHBIH O00BEM, OKCHI, KHCIIOTA,
OCHOBaHHWE, COJb, O3JEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas peakuus,
KJaccu(UKalys peakUuil: peakuyd COSAMHEHHS, PEAKUUH Pa3JIOKEHHS, PEAKUUH 3aMeIICHUs,
peakiuu oOMeHa, 9K30- U SHJIOTEPMHUYECCKHE PEaKIMHU, TEIUIOBOH d3PQEKT peakiyH, sIpo aToMa,
3JIEKTPOHHBIN CIIOI aToMa, aTOMHasi OpOUTalb, PaguyC aToMa, XMMHYECKask CBSI3b, MOJSpHAs U



HETIOJISIpHAsl KOBAJIGHTHAsI CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PAacTBOP, MaccoBasi AOJIs
BelecTBa (TIPOIeHTHAS KOHIICHTPAIHS) B PaCTBOPE;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSITHN U MIPUMEHSTH 3TH MOHATHS [IPH
OTIMCaHMU BEILECTB U UX MPEBPAILCHNN;

WCTIONB30BaTh XWMHYECKYI0 CHMBOJIMKY Ui COCTaBIeHHsS (OpMyJT BEIIECTB W ypaBHEHH
XHMHYECKUX pPEeaKiIuii;

OTIPEJICNIATh BAJIIEHTHOCTH aTOMOB JJIEMEHTOB B OWHApPHBIX COCTUHEHUSX, CTENEHb OKHCICHHS
AJIEMEHTOB B OWHAPHBIX COEAMHEHUSAX, MPHHAIJIC)KHOCTh BEHIECTB K OIMpENeIEHHOMY Kiaccy
COeMHEHUH 10 (hopMyiaM, BUA XUMHUYIECKON CBS3H (KOBaJ€HTHAS W HOHHAS) B HEOPTaHUIECKHUX
COCIIMHEHMUSIX;

packpeiBaTh cMmbica Ileproandeckoro 3akona Jl. V. MenneneeBa: 1eMOHCTpUPOBAaTh MOHUMAHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOWCTB XHUMHYECKHX DJJIEMEHTOB OT UX TIOJOXEHHS B
[Tepunoanueckoit cucteMe, 3aKOHOB COXPaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTABa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaIpo;

OTHCHIBAaTh WM XapakTepu3oBaTh TabmuaHyo ¢opmy lleprogmueckoil CHCTEMBI XHMHUYECKHIX
AIIEMEHTOB: Pa3NINYaTh MOHATHS «TJIaBHas moArpymma (A-rpymma)» u «mmododnas moarpymnmna (b-
TpyIMIa)», Maible U OOJbIIUE MIEPHOAbI, COOTHOCHTh 0003HAUEHUS, KOTOPBIE UMEIOTCS B TaOJIUIE
«[lepuonnueckass cuctema XxuMmuueckux osiemeHToB JI. . MenzaeneeBa» ¢ UHCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX JIIEMEHTOB (COCTaB W 3apsn siupa, oOiee
YHCIIO 3JICKTPOHOB U paclpeieieHIe UX M0 IIEKTPOHHBIM CIIOSM);

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBLI, HCOPTaHUYCCKUEC BCUICCTBA, XUMUUCCKUC PCAKINU
(TI0 UMCTy M COCTaBy yYacCTBYIOIUX B PEAKIIMH BEIIECTB, IO TETTOBOMY 3D (]exTy);
XapaKTepH30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PAa3JMYHBIX KIIACCOB,
MMOATBEPIKAAA OIIMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUUYCCKUX
peaKLHmii;

MPOTHO3MPOBAaTh CBOWCTBAa BEMIECTB B 3aBHCHMOCTH OT WX KAaueCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHI/II‘/'I B pa3JIM4YHBIX YCIIOBUSX,

BBIYUCIISITH OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYEO MAacChl BELIECTB, MACCOBYIO JOJIO
XUMHYECKOTO JJIEMEHTa TOo (OopMyle COeAMHEHWs, MAacCOBYIO [OJIIO0 BEIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN pPEaKLNY;

IMPUMCHATH OCHOBHBIC OIICpallin MBICIIUTEIbHOM ACATCIIBHOCTHU — aHAJIM3 U CUHTE3, CPABHCHHUC,
00001IIeHIe, CHCTEMATH3ANNIO, KITACCH(UKAIINIO, BBISABICHHE TPUIHMHHO-CIICICTBEHHBIX CBSI3EH —
JUTSE WU3yYeHUs CBOMCTB BEHIECTB W XMMHUYECKUX PEaKIHH, €CTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUsI — HaONIoJIeHWe, W3MEpeHUe, MOJACIUPOBAaHHEe, OKCIEPUMEHT (pCalbHBId U
MBICJICHHBIH );

CJIeJIOBaTh MPaBUIIAM IIOJI30BAHUS XMMHUYECKON TIOCYI0i M Ta0OPaTOpPHEIM 00OpYJIOBaHHEM, a
TAKXXC IMpaBUIaM O6paHleHI/I$I C BCHICCTBAMH B COOTBETCTBUHU C MHCTPYKIUAMU 11O BBIIIOJIHCHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYEHHIO M COOHMPAaHUIO Tra3000pa3HbIX BEIECTB
(Bommopoma W KHCIIOpOZa), TMPHUTOTOBICHHUIO PACTBOPOB C OMPENENEHHOW MAacCOBOHM oieit
paCTBOpéHHOFO BCOISCTBA, IUIAHUPOBATHL U IMPOBOJUTH XHUMHUYCECKHUE OKCICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJNOYEH M KUCIOT C TOMOMIBI0 HHIMKATOPOB (JIaKMYC,
(deHoNndTANIENH, METUIIOPAHXK H JAPYTHE).

K koHily oOydeHuss B9 KJjacce mpeIMETHBIC pe3yJibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(hOopMHUPOBAHHOCTH y 00YUYAIONITUXCS YMEHUH:

PacKpbIBaTh CMBICTT OCHOBHBIX XUMHYECKHUX MOHATHHA: XMMHUYECKHI AJIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, AaHUOH, IIPOCTOE  BEILIECTBO,  CJIOXHOE  BELIECTBO,  BAJIEHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHCIEHHS, XUMHYECKas peakius, XUMHUYECKas CBS3b,
TemnoBoil 3¢ ekt peakunu, MoJib, MOJISIPHBIN 00BEM, pacTBOp, AIEKTPOIUTHI, HEAEKTPOIHUTEHI,
JIEKTPOJINTHYECKAs AMCCOIMAINNSA, PEaKIWh HMOHHOTO OOMEHa, Karanu3aTrop, XHMHYECKOoe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE pPEaKLUWH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE
peakiuy, OKUCIHUTENb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIEHHE, aJIOTPOIHA,
aM(pOTepHOCTh, XUMUYECKasd CBS3b (KOBaJICHTHAsA, MOHHAS, METAJUINYeCKas), KPUCTAJUITMYECKas
pemérka, KOppo3Hsi METAIJIOB, CIUIABHI, CKOPOCTh XUMHUYECKON peaklnH, MPeAebHO JOITyCTUMAas
koHueHrtpanus [1/IK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBA3h OCHOBHBIX XMMHUYECKUX TOHATHI U MIPUMEHATH 3TH MOHATHUS TPU
OTIMCAaHWH BEIIECTB U UX MPEBPAICHHI;



UCIIOJb30BaTh XUMHYECKYIO CHMBOJIUKY JJII COCTaBICHHS (OPMYJ BEIIECTB W ypaBHEHHMA
XHMHUYECKUX PEeaKiIuii;

ONpENEAT, BAJICHTHOCTh M CTENCHb OKHUCICHUS XHUMHYECKUX OJEMEHTOB B COCIUHEHUSX
pa3IUYHOrO COCTaBa, MPUHAAJCKHOCTb BEIIECTB K ONPEACIEHHOMY KIACCy COCIUHEHUU IO
(dopMynam, BHJI XUMHUYIECKOH CBS3U (KOBaJeHTHAs, HOHHAs, METATNYECKasi) B HEOPTraHMIECKUX
COEIMHEHISX, 3apsij MOHA M0 XMUMHYECKOW (opMyse, XapakTep CpeAbl B BOIHBIX pacTBOpax
HEOPTaHUYECKUX COSTUHEHUM, THUIT KPUCTATIMYECKON pelIETKA KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici Ilepuogunueckoro 3akona J[. M. MenneneeBa W AEMOHCTPUPOBATH €ro
MOHWMaHWE: ONHCHIBATh W XapaKTepH30BaTh TadmmuHyilo (opmy llepmommyeckolr cuCTEMBI
XUMHYECKUX 3JIEMCHTOB: pa3jnyaTh MOHATHS «TJIaBHAs monarpynma (A-rpynma)» u «moOodHas
nonrpynmna (B-rpynma)», Manble W OOJNBIIME TEPUOJBI, COOTHOCUTH O0O3HAUYCHHS, KOTOPHIC
UMEIOTCS. B TEPUOAWYECKOW TaONuIle, ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOIIee YHCIIO AIEKTPOHOB U pacHpe/IelIeHUEe UX
0 AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB 3JICMCHTOB
U UX COCOUHEHUH B Ipenesax MajiblX [EPUOIOB M TJIABHBIX MOATPYIIl C YYETOM CTPOCHHS UX
aTOMOB;

KJIACCU(UIIMPOBATh XUMUYECCKHUE DIIEMEHTHI, HEOPIraHWYECKUE BEIIECTBA, XUMUYCCKUE PEAKIIUU
(mo uMcay M COCTaBy Y4YacTBYIOIIMX B PEaKIUM BEUISCTB, IO TEIUIOBOMY 3 (deKTy, o
W3MEHEHUIO CTETIeHelH OKHUCICHUS XHMHYECKUX DIIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME W CHEHM(PHUSCKUE XMMHUYECKHE CBOHCTBA MPOCTBIX W
CJIOKHBIX BEIECTB, MOATBEPK/Asl OMUCAHUE TIPUMEPAMU MOJICKYJISAPHBIX U UOHHBIX YPaBHEHHIA
COOTBETCTBYIOILUX XUMHUYECKHUX PEAKLUH;

COCTaBJISITh YPABHEHHUSI DIIEKTPOIUTHUECKON TUCCOLUAIIMN KUCIIOT, IIEI0YEH U COJIECH, MTOIHbIE U
COKpAaIIEHHBIC YPaBHECHUS pEaKIUid MOHHOTO OOMEHa, ypaBHEHUS pPEaKIUH, MMOATBEPKIAOIINX
CyILLIECTBOBAHHE F€HETUUECKOM CBSI3U MEXY BELIECTBAMU PA3NHUYHBIX KJIACCOB;

PacKphIBaTh CYLUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA NOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OalaHca ITUX pPeaklui;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BOBMOKXHOCTU MPOTEKAHUS
XUMUYECKUX MPEBPALICHUH B pa3IMYHBIX YCIOBUSX;

BBIUHCIISITh OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XMMHYECKOTO 3JIeMeHTa 1Mo (opMyiie COEAWHEHHMs, MacCOBYIO JOJIO BEUIECTBA B PacTBOpE,
MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH PEaKIINH;

cOOJFOMaTh TpaBWiIa MOJNB30BAHM XUMHUYECKOH MOCYA0N W J1abopaTOpPHBIM 000pyAOBaHUEM, a
TaKKe MpaBuia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBITOJIHEHUIO
mab0paTOPHBIX XMUMHUYECKUX OIBITOB IO TOJYYSHHIO W COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa u yTIIeKUCIIoro rasa);

MPOBOJUTh PEAKIMU, TOATBEPXKIAIONINE KAueCTBEHHBI COCTaB pAa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, HMOAUA-, KapOoHat-, ¢ocdar-, CUIUKAT-,
cynbhar-, THUAPOKCUI-MOHBI, KATHOHBI aMMOHHS M HWOHBI HW3yYEHHBIX  METaJUIOB,
MPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPaX HEOPTraHUIECKUX BEIECTB;

MPUMEHSITH OCHOBHBIC OTIEPAllMH MBICIUTEILHON NESITeIFHOCTH — aHaIN3 U CUHTE3, CpPaBHEHUE,
00001IIeHe, CHCTEMATH3AIHUIO, BBISBICHHE MPUYHHHO-CICICTBEHHBIX CBS3€W — UIsI U3ydUeHUS
CBOMCTB BELIECTB K XUMHYECKHUX pEAKLUUWA, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUSI —
HaOII0IeHe, U3MEPEeHNE, MOIeTMPOBAaHUE, IKCIIEPUMEHT.



TEMATHYECKOE IIVTAHUPOBAHUE KYPCA XUMUHN

8 KNACC

Ne HaumeHoBaHUWe pa3aenos 1 Tem NPorpammbl Konnyectso yacos DneKTpoHHble (undposble)

n/n Bcero | KoHTponbHble MpaKTuyeckne obpasoBaTesibHble pecypchl

paboTbl paboTbl
Pa3sgen 1. NepBoHayanbHble XMMUUECKME NOHATUA
1.1 Xvmuna — BarkHas 061acTb eCTECTBO3HAHUSA M NPAKTUUYECKOM 5 0 2 [[Bubnnoteka LLOK
[eAaTeNbHOCTM YenoBeKa https://m.edsoo.ru/7f41837c]]

1.2 BelecTBa U XuMmn4yeckue peakumm 15 1 0 [[Bubnnoteka LLOK
https://m.edsoo.ru/7f41837c]]

[J06aBuUTb CTPOKY

Wtoro no pasaeny ‘ 20 ‘

Pasgen 2. BaxHelilume npeacTaBUTENIM HeOpraHUUYECKUX BellecTs

2.1 Bozayx. Kucnopoga. NoHATMe 06 okcnaax 6 0 0 [[Bubnnoteka LLOK
https://m.edsoo.ru/7f41837c]]

2.2 Boaopoa.MoHAaThe o KucnoTax n consx 8 0 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41837c]]

2.3 Bopa. PactBopbl. MNoHATHE 06 OCHOBaHMAX 5 1 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41837c]]

2.4 OCHOBHbIe KNacCbl HEOPraHMYECKUX COeANHEHUN 11 1 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41837c]]

[J06aBuUTb CTPOKY

Wtoro no pasaeny ‘ 30 ‘

Paspen 3. Hepuo,quqecmﬁ 3aKoH U lNepuogunueckasa cuctema xummudeckux anemenTos [l. U. MeHpeneesa. CTpoeHMe aTomoB. Xumuyeckas cBfasb. OKUCAUTEeNbHO-
BOCCTaHOBUTE/IbHbIE peaKuyunm

3.1 MNepuoaunyeckunii 3aKkoH 1 Meproanyeckasa cuctema XMMMUYecKux | 7 0 0 [[BubAunoTeka LLOK
anemeHToB . . MeHaeneesa. CTpoeHne aToma https://m.edsoo.ru/7f41837c]]
3.2 Xumunyeckasn cBadb. OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE 8 1 0 [[BubnaunoTeka LLOK
peakumm https://m.edsoo.ru/7f41837c]]

[J06aBuUTb CTPOKY

Wtoro no pasgeny |15 | | [[Bu6amoTeka LIOK
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| https://m.edsoo.ru/7f41837c]]

Job6aBuTb moay/b

[Job6aBuTb pasaen

MNoBTOpeHne 1 0606LeHNE NO TeMe: K TUMbI XMMUYECKMUX PeaKLnin» 3 1 0 [[BubamnoTeka LLOK
NTorosoe TecTMpoBaHue https://m.edsoo.ru/7f41837c]]
MopTpeTHas ranepes BEJMKUX XMMUKOB
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 5 5
9 KNACC
Ne HanmeHoBaHMWe pa3zaenos v TemM Nporpammbl KonnyecTso yacos INeKTPOHHbIe (LndpoBble)
n/n Bcero | KoHTponbHble MpaKTnyeckne obpaszoBaTesibHble pecypchbl
paboTbl paboTbl

Pasgen 1. BewecTtBo M XMMUYECKUE peakuum
1.1 MoBTOpeHUe 1 yrnybneHne 3HaHMIM OCHOBHbIX Pa3faenos Kypca | 5 1 0 [[BubAnoTeka LLOK

8 Knacca https://m.edsoo.ru/7f41a636]]
1.2 OCHOBHble 3aKOHOMEPHOCTU XMMMUYECKUX PEAKLUM 4 0 0 [[BubnnoTeka LLOK

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

1.3 DNeKTpoAnTUYECKaA gmccoumauma. XMMUYeCcKne peakumm B 8 1 1 [[BubAnoTeka LLOK

pacTBopax https://m.edsoo.ru/7f41a636]]
[J06aBuUTb CTPOKY
Wtoro no pasgeny ‘ 17 ‘
Pasgen 2. HemeTannbl U ux coeguHeHns
2.1 O6uLas xapaKTepucTUKa Xummniyeckux anementos VIIA-rpynnbl. | 4 0 1 [[BubAnoTeka LLOK

lanoreHbl https://m.edsoo.ru/7f41a636]]
2.2 O6u1as xapaKTepUCcTUKa XMMMUUYeckux anemeHTos VIA-rpynnbl. | 6 0 0 [[BubAnoTeka LLOK

Cepa v eé coegnHeHus https://m.edsoo.ru/7f41a636]]
2.3 O6u1an xapaKTepuCcTUKa XMMUYECKUX anemeHToB VA-rpynnbl. 7 0 1 [[BubAnoTeKka LLOK

AsoT, docdop 1 ux coeauHeHUA https://m.edsoo.ru/7f41a636]]
2.4 O6u1as xapaKTepucTUKa XMMMUIYeckux anemeHTos IVA-rpynnbl. | 8 1 2 [[BubAnoTeKka LLOK

Yrnepoa v KpemHuiA U UX cCoeuHeHns https://m.edsoo.ru/7f41a636]]
[J06aBuUTb CTPOKY
Wtoro no pasaeny ‘ 25 ‘
Paspgen 3. MeTtannbl u nx coegnHeHus
3.1 | Obwpwe coiicTea meTann08 [ 4 IK 0 | [[Bu6amoTeka LIOK
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3.2 BaskHelwune meTansibl U UX coeguHeHun 16 [[BubnnoTeka LLOK
https://m.edsoo.ru/7f41a636]]

[J06aBUTb CTPOKY

UTtoro no pasgeny | 20

Paspen 4. Xumuna n okpyrKawouasa cpepa

4.1 BewectBa 1 maTtepuanbl B XKM3HM YenoBeKa 3 [[BubnnoTeka LLIOK
https://m.edsoo.ru/7f41a636]]

[J06aBuUTb CTPOKY

UTtoro no pasgeny ‘ 3

Job6aBuTb moay/b

[JobaBuTb pasaen

3 [[BubnnoTeka LLOK

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

OBLLEE KO/TMYECTBO YACOB NO NPOrPAMME 68

NOYPOYHOE NNAHUPOBAHUE NO XUMUN
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8 KNACC

Ne Tema ypoKa Konunuectso yacos [ata DNIeKTPOHHbIe undpoBble
n/n Bcero | KoHTposbHble MpaKkTnyeckne n3yyeHun obpaszoBaTesibHble pecypchbl
paboTbl paboTbl
1 [[MpeameT XuMumn. Posib XMNKM B KU3HUM YesioBeKa. Tena 1 0 0 2.09 [[BubnnoTeka LLOK
1 BellecTsal] https://m.edsoo.ru/ff0d210c]]
2 [[MoHATME 0 meToaax NO3HAHUA B XMMUU]] 1 0 0 6 [[BubnnoTeka LLOK
https://m.edsoo.ru/ff0d227e]]
3 [[MpaKTuyeckas pabota N2 1 «Mpasunna paboTbl B 1 0 0 9 [[BubanoTeka LLOK
nabopatopum U npuémbl obpalleHns c NabopaTopHbIM https://m.edsoo.ru/ff0d23dc]]
obopygosaHnem»]]
4 [[YucTble BewecTBa U cmecn. Cnocobbl pasaeneHuns 1 0 0 13 [[BubnnoTeka LLOK
cmeceit]] https://m.edsoo.ru/ff0d26cal]
5 [[MpakTMyeckan paboTa Ne 2 «PasgeneHune cmeceii (Ha 1 0 0 16 [[BubanoTeka LLOK
npumepe OYUCTKM NOBAPEHHOMN conn)»]] https://m.edsoo.ru/ff0d28c8]]
6 [[ATombl 1 monekysibi]] 1 0 0 20 [[BubnnoTeka LLOK
https://m.edsoo.ru/ff0d2a6c]]
7 [[XMmuueckune snemeHTbl. 3HaKM (CUMBOAbI) XMMUYeckux | 1 0 0 23 [[BubanoTeka LLOK
anemeHToB]] https://m.edsoo.ru/ff0d2be8]]
8 [[MpocTble 1 cnokHble BelecTsal] 1 0 0 27 [[BubnnoTeka LLOK
https://m.edsoo.ru/ff0d2a6c]]
9 [[AToMHO-MmOnekynsapHoe yvyeHue]] 1 0 0 30 [[BubnanoTeka LLOK
https://m.edsoo.ru/ff0d2d50]]
10 [[3aKOH MocTosIHCTBA COCTaBa BeL,ecTB. XMMMYeCKas 1 0 0 4.10 [[BubnnoTeka LLOK
dopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 31€MEHTOB]] https://m.edsoo.ru/ff0d2eae]]
11 [[OTHOCHUTEeNnbHAA aToMHas macca. OTHocUTeIbHasA 1 0 0 7 [[BubnnoTeka LIOK
MoJieKynspHan maccal] https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBas 4018 XMMMYECKOTO 3/1eMEeHTa B 1 0 0 14 [[BubnnoTeka LIOK
coeauHeHnn]] https://m.edsoo.ru/ff0d350c]]
13 [[Konnuectso Bewectsa. Mosb. MonsipHas maccal] 1 0 0 18 [[BubnnoTeka LIOK
https://m.edsoo.ru/ff0d5230]]
14 [[®u3nyeckme n xummnyeckme ABaeHUsA. XMmmyeckas 1 0 0 21 [[BubnnoTeka LIOK

peakums]]

https://m.edsoo.ru/ff0d37fa]]
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15 [[Mpwn3HaKKM 1 ycnoBus NPOTEKAHUA XMMUYECKUX 25 [[BubnnoTeka LLIOK
peakuni]] https://m.edsoo.ru/ff0d3a16]]
16 [[3aKOH coxpaHeHUs maccbl BeWEecTB. XMMUYECKme 28 [[BubnnoTeka LLIOK
ypaBHeHus]] https://m.edsoo.ru/ff0d3b88]]
17 [[BblumMcneHnsa Konnyectsa, Maccbl BeLLLECTBa No 11.11 [[BubnnoTeka LLIOK
YPaBHEHUAM XMMUYECKNX peaKkLmi]] https://m.edsoo.ru/ff0d5708]]
18 [[KnaccudumKauma XuMmnyeckmx peakumm (coeguHeHus, 15 [[BubnnoTeka LLIOK
pa3noXKeHus, 3amelleHns, obmeHa)l] https://m.edsoo.ru/ff0d3f34]]
19 [[M. B. ToMOHOCOB — Y4Y&€HbIN-3HUMKNONEOMNCT. 18 [[BubnnoTeka LLIOK
O606LeHMe U cuctemaTmsauma sHaHni]] https://m.edsoo.ru/ff0d40c4]]
20 [[KoHTponbHana paboTa Nol no Teme «BewectBa 1 22 [[BubnnoTeka LLOK
XMMUYECKNE peakuumn»]] https://m.edsoo.ru/ff0d4290]]
21 [[Bozgyx — cmechb rasos. CoctaB Bo3ayxa. Knucnopoa — 25 [[BubnnoTeka LLIOK
anemeHT u npocToe BellecTso. O30H]] https://m.edsoo.ru/ff0d448e]]
22 [[®n3nuyeckme n xummyeckne cBOMCTBa KMCIopoaa 29 [[BubnnoTeka LLOK
(peakumm okncneHusn, ropeHue). NMoHaTne 06 okcnaax]] https://m.edsoo.ru/ff0d4614]]
23 [[Cnocobbl nonyyeHma kKnucnopoaa B nabopatopuu u 2.12 [[BubnnoTeka LLIOK
npombileHHocTU. MpumeHeHue Kucnopoaal] https://m.edsoo.ru/ff0d497a]]
24 [[TennoBoit apdeEKT XuMMUUECKOoM peaKkLnn, MOHATHE O 6 [[BubAnoTeka LLOK
TEPMOXMMMYECKOM YPABHEHUU, IK30- U https://m.edsoo.ru/ff0d4790]]
3HA0TEPMUYECKMX peaKkumsx]]
25 [[Tonnueo (HedTb, yronb n meTaH). 3arpasHeHMe BO3ayXxa, 9 [[BubnnoTeka LLOK
cnocobbl ero npegoTepalleHuns]] https://m.edsoo.ru/ff0d4c4a]]
26 [[MpaKTnyecKkas paboTta Ne 3 no Teme «MonyyeHne u 13 [[BubnnoTeka LLOK
cobupaHue KUCA0poaa, N3yyeHne ero CBOMCTB»]] https://m.edsoo.ru/ff0d4ae?]]
27 [[Bogopon — anemeHT 1 NpoCToe BELLECTBO. 16 [[BubnnoTeka LLOK
HaxoxgeHue B npupoae]] https://m.edsoo.ru/ff0d4dd0]]
28 [[®un3nyeckme n xummyeckmne CBOMCTBa BOAOPOAA. 20 [[BubnnoTeka LIOK
MpumeHeHne Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]
29 [[MoHATME 0 KncnoTtax u consix]] 23 [[BubnnoTeka LIOK
https://m.edsoo.ru/ff0d50d2]]
30 [[Cnocobbl nonyyeHunsa Bogopoaa B nabopatopuun]] 27 [[BubnnoTeka LIOK
https://m.edsoo.ru/ff0d4dd0]]
31 [[MpaKTnyecKkas paboTta Ne 4 no Teme «MonyyeHne u 10.01.2025 | [[BubnunoTeka LLOK
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cobupaHue BoAopoOaa, U3y4eHMe ero CBOMCTBY]]

https://m.edsoo.ru/ff0d4f42]]

32 [[MonsapHbIN 06bEM rasos. 3akoH Asoragpo]] 13 nbnmnoteka LOK
https://m.edsoo.ru/ff0d542¢]]
33 [[BbluncneHnsa o6béma, KOIMYECTBA Bell,ecTBa rasa rno ero 17 [[BubnnoTeka LLIOK
M3BECTHOMY KOJIMYECTBY BELLECTBA UK 06bEMY]] https://m.edsoo.ru/ff0d55a0]]
34 [[BbluncneHns o6bEMOB ra3oB No ypPaBHEHWUIO peaKkLMn Ha 20 [[BubnnoTeka LLIOK
OCHOBE 3aKOHa 0HBEMHbIX OTHOLLEHWM ra3os]] https://m.edsoo.ru/ff0d5708]]
35 [[®Pu3nyecKkme n xmummyecKkme ceoicTBa Boapl]] 24 [[BubnnoTeka LLIOK
https://m.edsoo.ru/ff0d587a]]
36 [[CocTaB ocHoBaHwMit. MNoHsATHE 06 MHAMKATOpaX]] 27 [[BubnnoTeka LLOK
https://m.edsoo.ru/ff0d59e2]]
37 [[Boaa KaK pactBopuTEeNb. HacbkiweHHble U 31 [[BubnnoTeka LLIOK
HeHacblleHHble pacTBopbl. MaccoBas A0NA BellecTsa B https://m.edsoo.ru/ff0d5b40]]
pacTtBope]]
38 [[MpaKTnyecKkas paboTta N2 5 no Teme «MpurotoBneHune 3.02 [[BubnnoTeka LLOK
pacTBOPOB C onpeaenéHHON MaccoBoi gonen https://m.edsoo.ru/ff0d5ebal]]
pacTBOPEHHOro BellecTBa»]]
39 [[KoHTponbHan paboTa Ne2 no Teme «Kucnopogd,. 7 [[BubAnoTeka LLOK
Bogopoa. Boaa»]] https://m.edsoo.ru/ff0d6342]]
40 [[OKecmpapbl: cocTas, KnaccuduKkauma, HomeHKnaTypal] 10 [[BubanoTeka LLOK
https://m.edsoo.ru/ff0d664e]]
41 [[MonyyeHMe n xummyeckne CBOMCTBA KUCAOTHbIX, 14 [[BubnnoTeka LLOK
OCHOBHbIX M aM$OTepPHbIX OKcMA0B]] https://m.edsoo.ru/ff0d664e]]
42 [[OcHoBaHMA: cocTas, KnaccnduKauma, HomeHKNaTypal] 17 [[BubanoTeka LLOK
https://m.edsoo.ru/ff0d67ca]]
43 [[MonyyeHMe n xummyeckne CBOMCTBA OCHOBAHWI]] 21 [[BubanoTeka LLOK
https://m.edsoo.ru/ff0d67cal]
44 [[KnucnoTbl: cocTaB, KnaccuduKaumsa, HomeHknaTypal] 28 [[BubnnoTeka LIOK
https://m.edsoo.ru/ff0dfee2]]
45 [[MonyyeHMe n xummyeckne cBOMCTBa KMCNOT]] 3.03 [[BubnnoTeka LIOK
https://m.edsoo.ru/ff0dfee2]]
46 [[Conu (cpeaHue): HOMeHKNaTypa, cnocobbl NOyYEHUA, 7 [[BubnnoTeka LIOK
XMMMYeckune csonctaall https://m.edsoo.ru/00ad9474]]
47 [[MpaKTnyecKas paboTta Ne 6. PeweHune 14 [[BubnnoTeka LIOK
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aKcnepumeHTaNbHbIX 3aga4 No Teme «OCHOBHble Knaccbl
HeopraHMYecknx coeanHeHnn»]]

https://m.edsoo.ru/00ad9b7c]]

48 [[FeHeTnuecKan cBA3b MeXKAY KNaccamum HeEOPraHUYECKUX 17 [[BubnnoTeka LLIOK
coeanHeHnn]] https://m.edsoo.ru/00ad9a50]]
49 [[O606uweHne u cuctemaTmnsaums 3HaHMin]] 21 [[BubnnoTeka LLIOK
https://m.edsoo.ru/00ad9cb2]]
50 [[KoHTponbHana paboTa Ne3 no Teme "OCHOBHble Knacchbl 31 [[BubnnoTeka LLIOK
HeopraHMyeckux coeguHeHmnin"]] https://m.edsoo.ru/00ad9elal]]
51 [[MepBble NonbITKM KnaccuduKkaumm XMMUYECKMX 4.04 [[BubnnoTeka LLIOK
anemeHToB. MoHATME O rpynnax cXoAHbIX 31eMeHTOB]] https://m.edsoo.ru/00ad9ffa]]
52 [[Meprogmyecknit 3akoH u Meprogmnyeckas cuctema 7.04 [[BubnnoTeka LLOK
XMuyeckmnx anemeHtos . N. Mengeneesa]] https://m.edsoo.ru/00ada52c]]
53 [[Mepwuogpbl, rpynnbl, noarpynnbi]] 11 [[BubnnoTeka LLIOK
https://m.edsoo.ru/00ada52c]]
54 [[CTpoeHMe aTomoB. CocTaB aToMHbIX Agep. M3otonbl]] 14 [[BubnnoTeka LLOK
https://m.edsoo.ru/00ada342]]
55 [[CTpoeHMe aneKTpoHHbIX 060/104EK aTOMOB 3/IEMEHTOB 18 [[BubnnoTeka LLIOK
Mepunoanueckoi cuctembl A. N. MeHaeneesal] https://m.edsoo.ru/00ada6bc]]
56 [[XapaKTepuCTUKa XMMUYECKOTO 3/1eMeHTa Mo ero 21 [[BubAnoTeka LLOK
nonoskeHuto 8 MNepunoanyeckoi cucteme . U. https://m.edsoo.ru/00ada824]]
Mengeneesa]]
57 [[3HaueHUe Meproanyeckoro 3akoHa g5 PasBUTUA HAYKK 25 [[BubanoTeka LLOK
1 npaktuku. [. N. MeHaenees — y4éHbli, neaaror u https://m.edsoo.ru/00ada96e]]
rpaxkaaHuH]]
58 [[2neKkTpooTpULATENBHOCTD aTOMOB XMMUYECKUX 25 [[BubanoTeka LLOK
anemeHToB]] https://m.edsoo.ru/00adaab8]]
59 [[MoHHan xummnyeckas cBA3sb]] 28 [[BubnnoTeka LIOK
https://m.edsoo.ru/00adac34]]
60 [[KoBaneHTHan nofapHan xMmmyeckas cBasb)] 5.05 [[BubnnoTeka LIOK
https://m.edsoo.ru/00adaab8]]
61 [[KoBaneHTHan HenoiApHaa XMMMYecKasa cBasb] 5 [[BubnnoTeka LIOK
https://m.edsoo.ru/00adaab9]]
62 [[CTeneHb okncneHuns]] 12 [[BubnnoTeka LIOK

https://m.edsoo.ru/00adae28]]
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63 [[OKncnnTenbHO-BOCCTaHOBUTE/IbHBIE peakuum]] 1 0 16 [[BubnnoTeka LLIOK
https://m.edsoo.ru/00adb076]]
64 [[OkucnuTenu u BocctaHosutenmnl] 1 0 16 [[BubnnoTeka LLIOK
https://m.edsoo.ru/00adb076]]
65 [[KoHTponbHana paboTa Ne4 no Teme «CTpoeHne aToma. 1 1 19 [[BubAnoTeka LLOK
Xrmmnyeckan ceasb»]] https://m.edsoo.ru/00adb486]]
66 MNoBTOopeHne n 0606weHne no teme: «Tunbl XMMUYECKMx | 1 0 23 [[BubAnoTeka LLOK
peakumnin» https://m.edsoo.ru/00adb33c]]
67 UTorosoe TectTMpoBaHue 1 1 23 [[BubnnoTeka LLIOK
https://m.edsoo.ru/00ad9cb?2]]
68 MopTpeTHaa ranepea BEAUKUX XMMUKOB 1 0 26 [[BubnnoTeka LLOK
https://m.edsoo.ru/ff0d61c6]]
[J06aBuUTb CTPOKY
OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME (68 |5
NMNOYPOYHOE NJTIAHUPOBAHUE NO XMMUU
9 KNACC
Ne Tema ypoka Konunyectso yacos [ata DNEeKTPOHHbIe undpoBble
n/n Bcero | KoHTponbHble MpaKTuyeckne nsydyeHma | obpasoBaTesibHble pecypcbl
paboTbl paboTbl
1 [[Mepmnoamnuecknit 3akoH. Nepunoanyeckan cuctema 1 0 0 [[BubnnoTeka LLOK
XUMUYecKkux anemeHTos . U. MeHaeneesa]] https://m.edsoo.ru/00adb59e]]
2 [[3aKOHOMEPHOCTM B MU3MEHEHUWN CBONCTB XMMMUUYECKNX 1 0 0 [[BubAnoTeka LLOK
3/1€eMEeHTOB NepBbIX TPEX Nepnoaos]] https://m.edsoo.ru/00adb6b6]]
3 [[Knaccudumkauma n HomeHKNaTypa HeEopraHMYECKNX 1 0 0 [[BubAnoTeka LLOK
sewecTs]] https://m.edsoo.ru/00adb7e2]]
4 [[Buabl XMMUYECKOM CBA3N U TUMbI KPUCTANIUYECKUX 1 0 0 [[BubnnoTeka LLOK
pewéTokK]] https://m.edsoo.ru/00adbac6]]
5 [[KoHTponbHan paboTa Nel no Teme «lMoBTopeHue U 1 1 0 [m
yrnybneHve 3HaHUM OCHOBHbIX Pa3fenos Kypca 8 Knacca»]]
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6 [[KnaccudumKaumsa XMMUYECKMX peaKLMM NO PasINYHbIM [[BubnnoTeka LLIOK
npusHakam]] https://m.edsoo.ru/00adbcb0]]
7 [[MoHsATHE O CKOPOCTU XMMMYECKOWN peakumu. NoHATMe O [[BubnnoTeka LLOK
rOMOTeHHbIX U reTeporeHHbIX peakumax]] https://m.edsoo.ru/00adbe9a]]
8 [[MoHsTHE 0 XMMUYEeCcKOoM paBHOBecUU. PaKTopbI, BAUAIOWME [[BubnnoTeka LLIOK
Ha CKOPOCTb XMMUYECKOWN peaKLmn U NoNoKeHNe https://m.edsoo.ru/00adc28c]]
XMMUYECKOro paBHoBecus]]
9 [[OKncnnTenbHo-BOCCTaHOBUTEbHBIE peakumnm]] [[BubnnoTeka LLOK
https://m.edsoo.ru/00adcade]]
10 [[Teopua anekTponutTuyeckomn auccoumaumnun. CunbHble U [[BubnnoTeka LLIOK
cnabble 31eKTponuThI]] https://m.edsoo.ru/00adcd68]]
11 [[MoHHble ypaBHEHMA peaKkunit]] [[BubnnoTeka LIOK
https://m.edsoo.ru/00add448]]
12 [[XvmmnyecKkne cBoicTBa KUCNOT M OCHOBAaHWIA B CBETE [[BubnnoTeka LLIOK
npeacrasieHunii 06 aNeKTpoauTUYecKkon auccoumaumm]] https://m.edsoo.ru/00add5d8]]
13 [[Xnmunueckune coicTBa coneli B CBETE NpeAcTaBAEeHUI 06 [[BubnnoTeka LLOK
3NEeKTPONUTMYECKON auccoumaumm]] https://m.edsoo.ru/00add8b2]]
14 [[MonsTHe o ruaponmse coneitl] [[BubAnoTeka LLOK
https://m.edsoo.ru/00add9d4]]
15 [[O60bLweHMe n cncTemaTm3aumns 3HaHNUn]] [[BubanoTeka LLOK
https://m.edsoo.ru/00addd12]]
16 [[MpakTnyeckas paboTta Ne 1. «PeweHune [[BubnnoTeka LLOK
SKCNEepUMEHTa/IbHbIX 3a4a4»]] https://m.edsoo.ru/00addbfa]]
17 [[KoHTponbHan paboTa Ne2 no Teme «d1eKTpoanuTUYecKan [[BubnnoTeka LLOK
auccoumauma. XMMrMYecKkue peakumm B pacTBopax»]] https://m.edsoo.ru/00addec0]]
18 [[Obwan xapaKkTepunCTUKA rafioreHoB. XMMUYECKNe CBOMCTBA [[BubnanoTeka LLOK
Ha npumepe xnopal] https://m.edsoo.ru/00addfe2]]
19 [[XnopoBogopog,. ConaHan KMCNOTA, XMMMUYECKNE CBOMCTBA, [[BubnnoTeka LIOK
nosnyyeHue, npumeHeHue]] https://m.edsoo.ru/00ade104]]
20 [[MpakTnyeckas paboTta N2 2 no Teme «lonyyeHne conAaHoM [[BubnnoTeka LIOK
KMUCNOTbI, U3y4yeHne eé CBOMCTB»]] https://m.edsoo.ru/00ade348]]
21 [[BbluMcneHUs No ypaBHEHUAM XMMUYECKUX PeaKLLUA, ecan [[BubnnoTeka LIOK
OAVH U3 peareHToB AaH B U3bbITKe]] https://m.edsoo.ru/00ade488]]
22 [[Obwan xapakTepucTnka anemeHToB VIA-rpynnbi]] [[BubnnoTeka LIOK
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https://m.edsoo.ru/00ade64a]]

23 [[AnnoTponHbie mogndmrKaLmm cepbl. HaxoxkaeHue cepbl U [[BubnnoTeka LLOK
eé coegMHEHUN B Npupoae. XMMUMYEeCKMe CBOMCTBA cepbl]] https://m.edsoo.ru/00ade64al]]
24 [[CepoBomopos, cTpoeHme, dU3MYECKNE U XMMUYECKME [[BubnnoTeka LLIOK
cBoicTaal] https://m.edsoo.ru/00ade802]]
25 [[OKcngbl cepbl. CepHan Knucnota, GU3MYECKUE U XMMUYECKME [[BubnnoTeka LLOK
CBOWCTBa, NpumMmeHeHue]] https://m.edsoo.ru/00adea28]]
26 [[XnMmunueckme peakumm, nexkalime B OCHOBe [[BubnnoTeka LLIOK
NpPoMbIWAEHHOro cnocoba Noay4YeHUs cepHON KMCNOTbI. https://m.edsoo.ru/00adec8al]]
XmUuUeckoe 3arpasHeHne oKpysKatollei cpeabl
coegmMHeHUAMM cepbl]]
27 [[BblunmcneHne maccoBoi 40K BbIXxoAa NpoAyKTa peakumml] [[BubnnoTeka LLOK
https://m.edsoo.ru/00adec8al]
28 [[Obuwan xapakTepucTnKa anemeHToB VA-rpynnbl. A3oT, [[BubnnoTeka LLIOK
pacnpocTpaHeHue B Nnpupoae, pusnyeckme n Xummyeckue https://m.edsoo.ru/00adeeab]]
csomncteal]
29 [[AMmunak, ero pusnyeckne n XuMm4eckmne CBOIMCTBa, [[BubnnoTeka LLOK
nosiyyeHue u npumeHeHue]] https://m.edsoo.ru/00adf004]]
30 [[MpaKkTnyeckas paboTta N2 3 no Teme «MonyyeHrne ammmaka, [[BubnnoTeka LLOK
N3y4YeHue ero cBomncTe»]] https://m.edsoo.ru/00adf180]]
31 [[A30THaA Kncnota, eé pmsnmyeckne n Xummyeckme ceomncTeall [[BubnnoTeka LLOK
https://m.edsoo.ru/00adf306]]
32 [[Mcnonb3oBaHMe HUTPATOB M CONEN aMMOHMSA B KAYecTBe [[BubnnoTeka LLOK
MUHEepPanbHbIX ya06peHnin. Xummyeckoe 3arpasHeHue https://m.edsoo.ru/00adf518]]
OKpY:KatoLen cpesbl coeaAnHEeHUAMM a30oTa]]
33 [[®Pocdop. Okeng pocdopa (V) n bochopHas KucnoTta, [[BubnunoTeka LLOK
dur3MYECKME U XMMUYECKME CBOMCTBA, NoayyeHue]] https://m.edsoo.ru/00adf68a]]
34 [[Mcnonb3oBaHMe dpocdhaToB B KauecTBE MUHEPASbHbIX [[BubnnoTeka LIOK
ypobpeHuid. 3arpsasHeHune npupogHoi cpegbl docdatammu]] https://m.edsoo.ru/00adfc20]]
35 [[Yrnepoa, pacnpocTpaHeHue B npupoae, dpusnmyeckme u [[BubAnoTeKka LLOK
XMMUYecKkue ceoincteal] https://m.edsoo.ru/00adfd9c]]
36 [[OKcngbl yrnepoga, ux dpmUsmMyeckne U Xummnyeckme [[BubnnoTeka LIOK

CBOWCTBA. JKoN0rMYecKkne npobaembl, CBA3aHHbIE C OKCUMA0M
yrnepoaa (IV)]]

https://m.edsoo.ru/00adfebe]]
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37 [[YronbHas Kucnota un eé conul] [[BubnnoTeka LLIOK
https://m.edsoo.ru/00ae006c]]
38 [[MpakTnyeckas paboTta N2 4 no Teme "MonyyeHune [[BubnnoTeka LLOK
yrnekucaoro rasa. KayectseHHasa peakuusa Ha KapboHar- https://m.edsoo.ru/00ae027¢]]
mon"]]
39 [[MepBoHauyanbHble NOHATUA 06 OPraHNUYECKUX BELLLECTBaX [[BubnnoTeka LLIOK
Kak 0 coeamHeHusx yrnepoaall https://m.edsoo.ru/00ae054¢]]
40 [[KpemHuit n ero coeanHeHns]] [[BubnnoTeka LLOK
https://m.edsoo.ru/00ae080a]]
41 [[MpakTnyeckas paboTta No 5. PelleHne sKcnepumMeHTaIbHbIX [[BubnnoTeka LLIOK
3a/1a4 No Teme «BakHelLmne HemeTanbl U UX https://m.edsoo.ru/00ae0bf2]]
coeanHeHna»]]
42 [[KoHTponbHan paboTa Ne3 no Teme «BaxHenlwme [[BubAnoTeka LLOK
HEeMeTaN bl U UX COeAUHEHUA»]] https://m.edsoo.ru/00ae0e18]]
43 [[Obuwian xapaKTePUCTUKA XMMUYECKUX 3/1IEMEHTOB — [[BubnnoTeka LLOK
meTannos. Metannnyeckan cBAsb U MeTaanyecKas https://m.edsoo.ru/00ael03e]]
KpUcTannumyeckasa pewéTtka. dusmyeckme cBoicTasa
meTannos]]
44 [[Xnmunuyeckme cBoicTBa MeTANNOB. INEKTPOXMMUYECKUI PASg, [[BubnnoTeka LLOK
HanpAKeHnn metannos]] https://m.edsoo.ru/00ael156]]
45 [[O6wume cnocobbl nonyyeHns meTtannos. Cnnasbl. [[BubnnoTeka LLOK
BbluMCAEHUA NO YPaBHEHUAM XMMUYECKUX PeaKkLuii, ecnu https://m.edsoo.ru/00ael1156]]
OZMH N3 peareHToB COAEPHKUT Npumecu]]
46 [[MoHsaTHe o Koppo3un meTannos]] [[BubnnoTeka LLOK
https://m.edsoo.ru/00ae1278]]
47 [[WenoyHble meTannbl]] [[BubnnoTeka LLOK
https://m.edsoo.ru/00ael14b2]]
48 [[OKcnabl n rnapokcuabl HaTpuA 1 Kanual] [[BubnnoTeka LIOK
https://m.edsoo.ru/00ael14b2]]
49 [[LLlenoyHO3eMmeNnbHbIe MeTaN bl — KaibLUM 1 MarHuni]] [[BubnnoTeka LIOK
https://m.edsoo.ru/00ael5e8]]
50 [[BakHelwune coegmuHeHuns Kanbuual] [[BubnnoTeka LIOK
https://m.edsoo.ru/00ael5e8]]
51 [[O606uieHMe 1 cuctemaTnsaumnsa 3HaHUn]] [m
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52 [[HécTrocTb BoAbI M cnocobbl eé ycTpaHeHus]] [[BubnnoTeka LLIOK
https://m.edsoo.ru/00ae1886]]
53 [[MpaKkTnyeckas paboTta N2 6 no Teme "MECTKOCTb BOAbI U [[BubnnoTeka LLOK
meTozbl eé ycTpaHeHus"]] https://m.edsoo.ru/00aelae8]]
54 [[AntomuHwmit]] [[BubnnoTeka LLIOK
https://m.edsoo.ru/00aelc64]]
55 [[AmdoTepHbie cBOMCTBa OKCMAA U rnapoKecmaal] [[BubnnoTeka LLOK
https://m.edsoo.ru/00aelc64]]
56 [[*Kene30]] [[BubnnoTeka LLIOK
https://m.edsoo.ru/00aeld86]]
57 [[Okecnapbl, rnapokecnabl n conu xkenesa (I1) u xenesa (I11)]] [[BubnnoTeka LLOK
https://m.edsoo.ru/00ae35e6]]
58 [[O606ueHMe 1 cucTemaTnsaumnsa 3HaHUn]] [
59 [[MpaKkTnyeckas paboTta Ne 7. PeweHne sKcnepumMeHTaIbHbIX [[BubnnoTeka LLOK
3a4a4 No Teme «BakHelWwne meTannbl U X coeguHeHusa»]] https://m.edsoo.ru/00ae3de8]]
60 [[BbluMcneHns No ypaBHEHUSAM XMMUYECKUX PeaKLUN, ecnn [[BubnnoTeka LLIOK
OAVH U3 peareHToB AaH B U36bITKE UM COAEPIKUT NPUMECH. https://m.edsoo.ru/00ael1750]]
BbluMCNeHNA MaccoBOM 40K BbixOAa NPOAYKTa peakuuu]]
61 [[O606uieHMe U cucTemaTnsaumna 3HaHUn]] (11
62 [[KoHTponbHan paboTa Ned no Teme «BaxkHellumMe meTanbl [m
U UX coeanHeHna»]]
63 [[BewecTBa 1 maTepuranbl B NOBCEAHEBHOMN }KU3HM [[BubAnoTeka LLOK
yenosekal] https://m.edsoo.ru/00ae3f50]]
64 [[Xnmnueckoe 3arpsasHeHUe oKpyKatoLlei cpeapi]] [[BubAnoTeka LLOK
https://m.edsoo.ru/00ae4270]]
65 [[Ponb xnmunm B pelieHnn skonornyeckmx npobnem]] [[BubAnoTeka LLOK
https://m.edsoo.ru/00ae4270]]
66 0606ueHne 1 cucTtemaTnsauma 3HaHUM No Teme «MeTansbi» [[BubnnoTeka LIOK
https://m.edsoo.ru/00ae0d0a]]
67 0606ueHne 1 cucTtemaTn3auua 3HaHUM No Teme [[BubnnoTeka LIOK
«HemeTannbi» https://m.edsoo.ru/00adb33c]]
68 0606ueHne 1 cucTtemaTulauma 3HaHnM «eHeTUYecKas [[BubnnoTeka LIOK
CBA3b HEOPraHMYECKUX BELLECTBY https://m.edsoo.ru/00ad9cb2]]
69 UTorosoe TectTupoBaHue 3a Kypc 9 Knacca [[BubanoTeKka LLOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

| https://m.edsoo.ru/00ad9cb2]]
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OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME

|



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