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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOro Mmpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIeld U3yUeHUsl TpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpPMUPYEMbIE XUMHUEU NPEACTABICHUS O B3aUMOIIPEBPAICHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTECJIbHOW y4eOHOW JIESATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €MHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XHMHUHM OOECIEUYMBAIOTCA CIEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. CoJepKaHue CKIIaJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOIUT C MNPUBJICYEHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA U KakK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,

[lokyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. McnonHutens: KOcynosa J1.P. N INIEKTPOHHbIN
Crpanuua 1 13 8. Ctpanuua cosgara: 31.08.2023 13:31 = TATAPCTAH



JOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAayKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIeCTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu m3ydeHnn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HAauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (dopmupoBaHHEe WHTCIUICKTYaIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO DPEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHsI HA CHUCTEMAaTH4YeCKOe MpUOOIICHUE
oOyyJarommxcsi K CaMOCTOSATEJIbHOW MO3HABATEIbLHOM NESITEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMM), UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSCHITH M OLICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUHU, TPUMEHSATh HMX TMPHU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (opMupoBanne y o0OydaroOmUXCd TyMAHUCTUUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1[eJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIDO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduIisi U HAMpaBICHHOCTH MAJIbHEHUIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKux CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJIICHUN, HAOIIOACHHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3felIeHHUs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl
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MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W TPOMBINUICHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHECHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B KHU3HU 4eloBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. ®dusnyueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusnueckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C oOpas3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
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(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
WCCJIEIOBAaHNE O0pa3Il0B HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus oxcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHy, peakUWil HEUTpal3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaJla JAPYTMM M3 PacTBOpa COJU, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JiuHHONEpuoAHas  (OpMbI
ITepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonasl
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenneneeB — yuyéHbli U
rpaXJaHMH.

Xumudeckass cBa3b. KoBajieHTHass (TOJIipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUsl, COEAUHEHNUS ).
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Mescnpeomemmnuie ceasu

Peanuzanust MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMBbIE, TOTLUIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs H HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUIECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUW U TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.
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OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBiieHe  ypaBHEHMIl
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBHS MPOTEKAHUSI pEeaKI[ui HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHble peakii Ha MOHbL. [[oHsITHE O THapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JECUCTBHUSL PA3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa NWCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu paslIoKEeHHs, COCTUHEHUs), pACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHue U (U3MYECKUE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMUYEeCKue CBOMCTBa cepbl. CepoBOOPO, CTpoeHUE, (PU3HUECKHE U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nUeckne U XUMUYECKHE CBOWCTBa (00mmMe Kak
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NOpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COEAMHEHHH B Mpupojae. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHHs. A30T, PacHpOCTpPaHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOIicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, Guznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OpEHUN.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpOoA,  aJUIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpojae, (U3NUYECKUE U XHUMHUUYECKHE
cBoiictBa. AncopOius. KpyrosopotT yriepona B npupoje. OKCUIbl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJlydYeHUE W TMPUMEHEHHE. DKOJOTMYECKHEe TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
noJiydeHrue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITBCKOM
XO3SMCTBE.

[TepBoHayanbHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
NPOAYKTHl WX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIILICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: KHUPaxX, OEIKax, yrieBojgax — U UX
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.
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Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeactraBieHusi 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBITHL, OTpa)Kallue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, H3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyb(dar-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYECHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX [POTEKaHMUsl, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3Y4YECHHUE MoZzenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydeHHue, cOOUpaHue, paclio3HABAaHUE U U3yUYCHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAaT-UOHBl W M3YYECHHE IMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKINEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHeNmme HeMeTauTbl M UX COCTUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
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CrocoOBI 3amuUThl UX OT Kopposww. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUabsl U
TUJIPOKCUABl HATpus MW Kanusa. lIpuMeHeHHne WENoYHBIX METAUIOB MW UX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKue 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxueilve coequHEHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AlroMuHUN: TTo1okeHue B [leprondeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HAXOXAcHWE B mpupojae. dusznmueckue u
XUMHUYECKUE CBOWMCTBA altOMUHUA. AMGPOTEPHBIE CBOMCTBA OKCHAA U THIPOKCU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB W CIUIABOB, HX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHHE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, [IMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJUIbl U UX COCTUHECHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.
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XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus Beiiects, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmunie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYUIIECTBJISICTCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIHU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOIAEMbI€, TOIIMBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B X0J¢ OOYYCHHS XHMHUU B CIAMHCTBE YYCOHOW M
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UICTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATEIbCKOM, TBOPYECKOW W JAPYTUX  BHUJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOIIECCE OTOM Yy4EOHOW NEeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUSI O BELIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4eOHBIMM TEKCTaMM, CIPABOYHOMU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS ajJKOT0jsl, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUs, TOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JOIEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX PEeLIEeHUs MOCPEICTBOM METOJOB XHMMUHU,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUSI OOIEHAYyYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
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OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOU
HAay4YHOUW KapTUHE MHUpPA, U YHUBEpCAIbHbIE YUEOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHS 711 OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPHUYMHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTHYCCKUE pacCyXaeHus (MHAYKTHBHBIC, ACIyKTUBHBIC, 10 aHAJIOIHH),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMIPUMEHSIEMbIC B XMMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUUYECKON peakiy — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MIPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKITUH,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAadeCTBE OCHOBBI I (POPMHPOBAHHS THIIOTE3BI I10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMUd M MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIIEI0BaHUs, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOJIyIaeMyl0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU NOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JMJI BBITOJHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TIPUOOPETEHHUE OMbITA B
o0nacTd  MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIbHYIO POpMY MpeACcTaBiICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON JIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyliecTBy  oOcyxmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJY4YEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  MPH  PEIICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIacCOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM QJITOPUTM  JCHUCTBUUA IPU BBINIOJHEHUM 3aJaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMETHBIX PE3YNBTATOB IO OCBOCHHUIO 00s3aTE€IHLHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHUI0O HOBOIO 3HAaHWs, €ro HHTEpIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XWMHUYECKHX ITOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKLIHMH PA3JIOKECHUS, PEAKUUU 3aMEHICHUS, PEaKUUuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIOBOK A((EKT peakium,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBS3b, HOH, KATMOH, aHWOH, PAacTBOp, MAaccoBas JOJS BEIIECTBA
(mpolieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSTH 3TU OHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUIA;

e ICTIOJb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJCHTHOCTH ATOMOB 3JIEMEHTOB B OWHApPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

epackpbiBaTh cmbicn llepuonmueckoro 3akona [I. WM. Mengeneena:
JIEMOHCTPUPOBATh IOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHUS MACChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTraIpo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
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OONbIIE TEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummdeckmx osaementoB I .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE JJIEMEHTHI, HEOPTAaHWUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMUCAHNE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IIPEBpPALICHUA B
Pa3IUYHBIX YCIOBUSX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOI0 XHMHYECKOro J3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MacCOBYIO0 JIOJIO BEILIECTBA B pPacTBOpPE, MPOBOAUTH pPacuéThl MO
YPaBHEHUIO XUMHUYECKOUN pEeaKlInH;

e IPUMEHATh OCHOBHBIE ONEPALMN MBICIUTEIBHON AEATEIbHOCTH — AHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTH3aluio, KiacCcudUKaIuio,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB W XHUMHUYECKHX PEAKLIHM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICIOBATh MpaBUJIaAM MOJIb30BAHUSI XUMUYECKOU MOCYA0N U TaOOpaTOPHBIM
o0opy/ioBaHMEM, a TakXe IMpaBwiaM oOpallleHusl C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUI0 W COOUPAHHMIO Ta3000pa3HBIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEeAECIEHHON MACCOBOM J0JIEW PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOJAUTH XUMHUUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
IIeJIOYEeH U KHUCIIOT C MOMOIIbI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METHJIOPaHX U APYTHE).

K xoHiy 00yueHus B 9 kjiacce rnpeaMeTHbIe pe3yJbTaThl HA 0A30BOM ypOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PAaCKpBIBATh CMBIC OCHOBHBIX XHUMHUYECKHX MOHATHM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MNPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
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OKHUCJICHUS, XUMUYECKasl PEaKITNsl, XUMUYIECKasi CBs3b, TEIUIOBOU 3(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTUYECKAS] TUCCOLUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBHUTEIIb, OKHMCJICHHE W  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKOW PpEaKUMH, TPEICIbHO JAOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e ICTI0JIP30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUS (hOpPMYJT BEIIECTB
Y YPaBHEHUM XMMUUYECKUX PEAKIINA;

e OTIPEJICTISATh BAJIGHTHOCTh U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps/l MOHA M0 XMUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €r0 TOHMMAHHWE: OINHMCHIBAaTh U XapaKTEePU30BaATh
tabauunyo Gopmy Ileprogmdeckold CHCTEMBbl XUMHYECKUX DIIEMEHTOB:
pa3iuyuath TMOHSTHS «rJaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», mansie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);
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* XapaKTepU30BaTh (OMUCHIBATH) OOIMKE U cHenupuIecKrue XUMHUYECKHUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npUMepaMu MOJIEKYJISAPHBIX W HOHHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMUYECKHUX peaKIlii;

¢ COCTaBJISITh YPaBHEHUS DJICKTPOIUTHUECKON AUCCOLMAIIUH KUCIIOT, IIeI0Yei
U COJIeH, OJHBIE U COKpAIIEHHBIC YPaBHEHHs PEaKuii HOHHOTO OOMEHa,
YpaBHEHHUs peaKlUi, MOATBEPKIAIOUINX CYIIECTBOBAHUE T'€HETUYECKOM
CBSI3U MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTb  OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
HIOCPEJICTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XHUMHUYECKHX TMPEBpPALICHUN B pa3IMYHbIX
yCIIOBUSIX;

¢ BBIYHUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO dJeMeHTa MO (opmyse COeaUHEHHUS,
MAacCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE, MPOBOAWTH paCUYETHl IO
YPaBHEHHUIO XUMHUECKON peaKInu;

e COOJIIOJIaTh MIPABHJIA IOJIB30BAHUS XUMUYECKOW MOCYI0M U J1abopaTOPHBIM
o0OpyllOBaHUEM, a TakKe IpaBUja OOpalleHUs C BELIECTBAMU B
COOTBETCTBHM C HWHCTPYKLIMSAMU IO BBIMOJHEHUIO J1ab0paTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHIO W COOMPAHMIO Ta3000pa3HbIX
BELIECTB (AMMHUAKa U YIJIEKHCIIOTO rasa);

* IPOBOJUTH PEAKIINH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM IMYTEM XJIOpPHUA-, OPOMHI-, HOAMMI-,
kapOonat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
AMMOHHUS W HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIE ONEPALlUN MBICIUTEIbHONW JEATEIBHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHne, CHUCTEMaTHU3allli0, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I WM3YYCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIMii, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUSI —
HaOJII0/IeHNE, U3MEpPEHHEe, MOJEITUPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 bubnnoreka IIOK

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

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
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Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U
31 IIepnoanueckas cucrema 7 bubnmoreka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b. BuGmiorexa LIOK
32 Okueintenbio- 8 L https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOIT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM (uudpoBbie)
Ne n/m P Kontpoabnsie IlpakTuueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bu6nmorexa LIOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIMS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aneMenToB VIA-rpymmel. Cepa u eé 6 bubmorexa LIOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIIB. ’ P https://m.eds00.ru/7f41a636
COETUHEHMS
OO0mas XxapaKTepUCTUKAa XUMHIECKUX
2.4 anteMeHToB |VA-rpymel. Vriepon u 8 1 2 bubnnorexa LOK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 1 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena v BemiecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TTOBAPEHHOU COJIM )»
bu6mmoreka [IOK
6 ATOMBI ¥ MOJIEKYJIBI 1
y https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIC BEIICCTBA 1 bubmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmuotexa [JOK
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX 2JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnmnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMS MACCHI BEILECTB. bubnnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Knaccudukanms XuMuuecknx peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padora Nel no teme bubnnoreka [JOK

«BelecTBa 1 XUMHUYECKHUE peaknuun»
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Boznyx — cmecs razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopos — siaeMeHT u
Ayx poa https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMUYSCKUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [IOK
poa (b ? https://m.edso0.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI oTy4eHUsT KHCIIOPOa B
23 J1a00PATOPUU U IIPOMBIIIIIIEHHOCTH bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3arpsi3HeHHE BO3yXa, CIIOCOOLI €0 bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KUCIopoaa 1 bubmmorexa [TOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 ITonsaTHe 0 KUCIOTAX U COIIX bubmnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas padora Ne 4 o Teme

31 «[Tonyuenne u cobupanme BOAOPOIA 1 bubmorexa HIOK
i op AOPOZa, https://m.edso0.ru/ffod4f42
M3y4YEeHHUE €ro CBOHCTBY

32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIMYeCTBa

33 BEIIECTBA ra3a o €ro M3BECTHOM bubmnorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MIIN 00BEMY
Brruncinenus 006EM0OB ra3os I10

34 aBHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B

35 du3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [lonsitue 06 bubmuorexa [JOK

36
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwieHHbie

37 ¥ HEHaCHI peHHLIE acTBOpHI. MaccoBas bubmorexa LOK

Hl p ppl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme

38 «IIpurorosiieHHE PaCTBOPOB C 1 bubnnorexka [JOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padota Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHIbl: COCTaB, KJIacCU(UKAIU, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [lonydyeHne u XUMHYECKHE CBOWCTBA bub6nuorexa [IOK
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KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATYpa,
46 CHOCO((SB];) OJI )eHI/Iﬂ XI/IMI/I‘IZ(IJ)KI/IC bubmorexa LIOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
48 I'eneTnueckas cBsI3b MEKy KilacCaMmu bu6mmoreka [IOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
m 8 https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
bubmuorexa [JOK
51 XUMHUYECKHX 3JIeMeHTOB. IloHsaTHE O

rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U

bubmuoreka [JOK

52 I1
€pPHOINYECKAst CUCTEMa XUMHYECKHUX https://m.edsoo.ru/00adas2c
anemenToB JI. 1. MenaeneeBa
53 [Tepuoapl, rpymibl, TOATPYIIIHI bubmorexa [IOK
PHOIEL, TPYHIIHL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55 aToMOB dJieMeHTOB [leprnoauueckoit bubmorexa HOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHYECKOTO
56 3JICMEHTA 10 €T0 IOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHA HAyKH U npakTuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexka [HOK
58
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 41
OHHAT XTMHACCKA CBAD https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAS XUMHUYECKast bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28
63 OKuUCIINTENBHO-BOCCTaHOBUTEIIbHBIE 1 bubmunorexa LIOK
peakuuu https://m.edso0.ru/00adb076
bubmumoreka [IOK
64 OxucauTeNny 1 BOCCTAHOBUTEIU 1 https://m.e dsogru 100adb076
65 KonrtponsHas padora Ne4 o reme 1 bubmumorexa [IOK
«CtpoeHue aroma. XUMUYECKasl CBS3b https://m.edsoo.ru/00adb486
66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001meHne u 1 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68 4
[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

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

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX

3 [TonaTHE 0 XMMUYECKOM paBHOBECHH. 1 bubnmoreka [JOK
@DakTOpPBI, BAUSIOIINE HA CKOPOCTh https://m.edso0.ru/00adc28c
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XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruarmu. CUiIbHbBIE 1 Cl1a0bIe Bubmaorexa ITOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmaorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACJIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubnmorexa LHOK
ped o https://m.edsoo.ru/00add8h2
3JICKTPOJIUTUYECKON JUCCOIMAITTT
14 ITousiTHE O TUAPOIN3E COJIEH bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTru3aIus bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Konrtpomnsnas padora Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI Eubmorexa IIOK
p A HHATIA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnuotexa [JOK

XUMHUUYECKUE CBOWCTBA HA IIPUMEPE
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xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XUMHUYECKHE CBOMCTBA, MOJTyYeHUE
» HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[TomydeHnne CoaTHON KUCTOTHI 1 bubmorexa TOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruncnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLIUNA, €CII OQUH U3 bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopo1, CTpOEHHUE, bubnnoreka [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 du3nveckre 1 XMMUYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
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Briuucienne MaccoBOM JTOJIU BBIXOJa

bubmuoreka [JOK

27
MIPOJIYKTa PeaKkLUu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMCHTOB

28 V A-rpymisbl. A30T, pacipocTpaHeHHE bubnunoreka [HOK
B IIpupoze, GU3nvecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMUak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK

» HOIYH https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «Ilomydyenre aMmmuaka, U3ydeHue ero 1 bubmorexa HOK
. ya > 13y https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0peHnii. XUMHUYECKOE bubmmorexa [TOK
YAOOP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(i)I/I:SI/I(‘{e)CKI/IC " bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOJTyYeHNE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYriepon, pacipoCTpaHEHUE B bub6nuorexa [IOK
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npupoe, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxkcuppl yraepoaa, ux Gpusndeckue u
XAMHUYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yriepoaa (1V)
37 YroapHasg KUCIIOTA U €€ COJIn bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
38 "ITosrydyeHune yrieKuciioro rasa. 1 bubnuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubnmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpeMmuunii u ero coequHeHns bubmorexa [IOK
p https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME 1 bubnmnorexa [JOK
«Baxuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
Konrtponsnas pabora Ne3 o teme
N bubmuorexa [JOK
42 «Baxuenime HeEMeTaAIUIBI U UX
https://m.edsoo.ru/00ae0e18
COEIMHEHU
OO01mas XxapakTepUCTHKA XUMUYECKUX
43 DJIEMEHTOB — METAJIJIOB bubmmorexa [TOK
' https://m.edsoo.ru/00ae103e
MerTtamnmuueckast CBSI3b U
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MeTaJuInuecKasi KpuCTauinuecKas
pemérka. @u3nvecKre CBOMCTBA
METAaJIJIOB
XuMHUYECKUue CBONCTBA METAJIIIOB.
DNEKTPOXUMHUUECKUH psift 1 bubmmorexa [JOK
. https://m.eds00.ru/00ae1156
HaIpsKEHUN METaJIOB
OO0mme crnocoObI MOTYYEHUS
MetaiioB. CruiaBbel. Berancienus mo
YpaBHEHUSM XUMUYECKUX PEAKIIUH, 1 bubmorexa [JOK
https://m.edso0o.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJEPIKUT
npuMecHu
[TonsiTHE O KOPPO3UH METAIIIOB 1 bubmmorexa LIOK
https://m.edso00.ru/00ae1278
[IlenoyHbIe METAILIIB 1 bubmorexa [JOK
https://m.edsoo.ru/00ae14b2
OKcuabl U THAPOKCUJIBI HATPUS U 1 bu6mmoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
[[{enouHO3eMENbHBIE METAILIBI — 1 bubnunorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
Baxkueiinime coeiuHEHNS KaJlbLU 1 Bubmorexa ITOK
https://m.edsoo.ru/00ae15e8
O06o0mIeHre U cucTeMaTH3aIus 1
3HAHUM
JKEcTKOCTh BOABI U CITIOCOOBI €& 1 bu6mmoreka [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme 1 1 bubnuoreka [IOK
"YKécTKoCTh BOALI M METOIBI €€ https://m.edsoo.ru/00aelae8
[loKyMeHT co3faH B anekTpoHHoW dhopme. Ne 81 ot 31.08.2023. Mcnonnutens: KOcynosa J1.P. B I/IEKTPOHHbIN

Crpanuua 1 us 8. CtpaHuua cosgaHa: 31.08.2023 13:31 'm¥ TATAPCTAH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHus"

. bu6mmoreka [IOK
>4 Asmomuinit https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606IEIGHI/IC A CUCTEMAaTU3ALU
3HAHHUH
[TpakTudeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnuorexa [JOK
«Baxnenume MeTajIbl U UX https://m.edso0.ru/00ae3de8
COCAUHCHHMS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTa
peaxiuu
61 O6O6HUICHI/IG W CUCTEMaTH3alINs
3HAHUH
KonTtponsHas padora Ne4 o teme
62 «BaxkHeinme MeTalIbl ¥ UX
COCIUHCHHS
63 BemectBa u matepuansl B bu6mmoreka [JOK
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HOBCEIHEBHON KU3HU YEIIOBEKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [HOK
OKPYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permieHun 1 bubnmoreka [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edso00.ru/00ae4270
Peseprublit ypok. O6o0mIeHNE 1 bubmumoreka [IOK
66 . 1
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHnE U 1 bubnnorexa [HOK
cUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 7
[MPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pymzutuc.I'.E

Xumus . 8 kiacc: yaeb s odmeoopasonar. oprauzanuii / I'.E.Pyasuruc ,
O.I".®enpaman. — 15-e u3a. — M. : [Ipocsemenue , 2011.- 176 c.: un. — ISBN 978-
5-09-025532-5.

Pymzutuc.I'.E

Xumus . 9 knacc: yaeb s odmeoopasosar. oprausanuii / I'.E.Pyasurtuc ,
@.I".®enbaman. — 6-e uzn. — M. : [Ipocsemenne , 2019.- 208 c.: wi. — ISBN 978-5-
09-071609-3

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

["apa H. H. I'20 Xumus : ypoku B 8 kiacce : nocodue s yuurens / H. H. apa.

2-¢ u3n., nepepadb. — M. : [Ipocsemenne, 2014. — 127 ¢. — ISBN 978-5-09-

018248-5.

Xumus. Ypoxku B 9 knacce : mocooue mst yuutens / H. H. I'apa. — 2-e u3g.,

nepepad. — M. : [IpocBemenue, 2015. — 128 c. — ISBN 978-5-09-028569-8.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
https://onlinetestpad.com/ru/tests Omnmaiin Tect PAD ( oHaliH KOHCTPYKTOP

TECTOB, OMPOCOB, KPOCCBOP/IOB)
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