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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o Xxumuu Oa€T TPEACTABICHHE O LENAX, OOIEeH CcTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzaiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEbHOCTH O0O0YyYalolmerocs IO OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEHIeHUs riao0agbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO NMPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIInuXcs;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIa/l B SKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECHEUYMBAIOTCA CIEIM(PUKON
COJIepKaHMsl ~ y4eOHOTO  MpeIMeTa, KOTOpPBIM  SIBISIETCS  MEIaroruuecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUH
OPTraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
pa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEIO0 €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyKalomuidi MUp»,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbI XHUMHUYECKHUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMpPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
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NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TP HW3YYCHUU BEMIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaXKHOE
3HauYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEILHOM IO3HABATENBHOM JEATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICATCIHHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UYHCJIE YMCHHUH OOBACHITH W OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >KH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEIAX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAIOIIEHU IPUPOLHOUN CPELBIL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH NATbHEUIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111€T0 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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COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HAYK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3nYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHMs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanums
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YYEHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCIOTOMN) SIBJICHUH, HAOIIOAeHUE U
ONMMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XkKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHs CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JIaHHE MOJEJIEH MOJIEKYJ
(ILIapoCTEePKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
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MOJIYYCHHUST KHUCIIopoAa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPO/Ia.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

MonspHabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKHUM YPaBHCHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B PacTBOpPE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTtBOpoB B IpUpOZIE€ U B KU3HU 4esloBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcugoB. Duzmyeckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuiui IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXE, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIGHHE ¢ oOpasllaMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HMCCICIOBAHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpHAJIOB),
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uccieoBaHe 0o0pa3lOB HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKuCIUTETIBHO-BOCCTAHOBUTE/IbHbBIE PEaKIUU

[lepBbie TOMBITKK KiIacCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OU3NYECKU CMBICIT TOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA H
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuTUA Hayku U npaktuku. . M. MenneneeB — yd€Hbli u
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCUAA ILIMHKA C PACTBOPAMM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu
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Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 KJlacce
OCYLIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHATUH, TAK W NOHATHUH, SIBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOT'0 [IMKJIA.

OO1ue ecTecCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusnka: Marepus, aToM, DJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
M30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COonHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkI U

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, Kallusd, KaJIbLMs M HX
COCIMHEHNH B COOTBETCTBUM C IIOJOKEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTAIMYECKON PEILETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHHI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYAaCTBYIOIIMX B pEaKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
WU3MEHEHUIO CTeNeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUUECKUE PEAKLIUU, TEPMOXUMUYECKNE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTre€HHBIX U TeTEepPOreHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckom paBHoBecuu. DakToOpBsI,
BIUSIOIINE HAa CKOPOCTh XHWMHUYECKOW pPEaKUWd U IOJIOKEHUE XHUMHYECKOTO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIA  OasiaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBieHue  ypaBHEHMI
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OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUUMA C  HCIHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JEUCTBHUSl PaA3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue ocangka, BBIJCICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KucCIoTa, XMMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHEHHe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeuIme XJIOpUIbl U UX
HaXOXJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (pu3mdecKkue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3MUEeCKHWe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLUs Ha
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cyiabdaTr-uoH. Haxoxaenue cepbl u €€ COCTUHEHHM B MPHpPOAE. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacCIpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kilacca KHUCIOT U cHenudUuuecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHE OKPY>KAOIIEeH Cpelbl COeTMHEHHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOJaA,  aJUIOTPOIHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoicTtBa. Ancopbuusi. Kpyroopot yriepona B npupoae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHCHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OeNKax, yriieBoJax — U UX
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHunii, ero ¢usnyueckue W XUMHYECKHE CBOMCTBA, TOJNYyYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupojae. OOmme mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTeNnbHble MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIb30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
NPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAECHUE Mpoliecca OOyTJIMBaHUS caxapa Mo JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
WOH W HAOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYECHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
MX MPOTEKAHHUsI, B3aUMOICICTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MENIBIO
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M M3yUYCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CWIMKAT-UOHBl M W3yYECHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMeTaulbl U UX COCIMHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01ast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraymnueckasi CBsi3b U
METAJUIMYECKass ~ KpPUCTA/UIMUECKas  pemI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmue
crocoObl Tosy4eHus: MeTaiyioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U
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TUJIPOKCUABl HaTpus MW Kanusa. [I[puMeHeHHWe WIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XUMAYECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMid HA MOHBI: MarHus, KajblMs, aTIOMUHUSA, [TUHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMKMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJIJIbl U X COCMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momorib mpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

nu3ydeHue oOpasioB MartepuanoB (CTEKJIO, CIIAaBBI METAJUIOB, MOJMMEpPHbBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu
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Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHSATUN, TaK U MOHATUH, SBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAay4YHOT'O IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHE, HNapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
W30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE IOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJIbTaTBl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JIYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBWJIaMH M HOPMAaMH TOBEJICHUS M CHOCOOCTBYIOT IMpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpEHUE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuen o
MEPEIOBBIX JOCTHXKEHUAX M OTKPBITUSAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 0OILIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMSI:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aHMOIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XHMHUYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS IPUPOIBI, B3aUMOCBS3AX 4YEIOBEKa C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHUHM, HEOOXOIUMBbIE 1Jii OOBSICHEHHS HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEI0BATENbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUNA WU
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii u Tpyia pa3iMyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpohecCUOHATBHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTHPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIIHSIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPElOu, IS MOBBILIECHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAyYHbIEe TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEpPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPHUUYMHHO-CIICICTBEHHBIC CBS3M MEXIy OOBEKTaMH H3Yy4YeHHS,
CTPOUTH JIOTUYECKUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHbBIC, 10 aHAJIOTHN),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJIEIbHBIC TPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YUETOM
ATUX MOJIECTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

YMEHHUE MCIOJIb30BATh IMOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKkKe B KadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTHBHOI'O MUCIOJb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOUW U
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JNEATEIPHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Yy4eOHbIe ACHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
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JNeucTBUM, cnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATENIBHOCTH IO  IOJYYEHWI0 HOBOI'O  3HAHWs, €r0  HWHTEpPIpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOydenus B 8 kiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHWYECKHMX ITOHATHW: aTOM, MOJIEKYJA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMUYECKasi peaklus, KiIacCU(pUKalUs pPEaKIHil: peakuuu
COCIIMHEHHUs, pPEaKUWU Pa3JIOKEHUs, PEAKUUU 3aMEIICHUs, pPeakUuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHYECKasl CBS3b, MOJSPHAsA YU HEIMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAas CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0JI1 BeEIleCTBa
(mpolleHTHas: KOHLEHTpaLs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMUI;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHMKY JJIsI COCTaBlIeHUS (HopMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dopMynaM, BHJI XUMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAas) B
HEOPTraHUYECKUX COECTUHEHUSX;

e packpeiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANYECKONM 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX MoJiokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUs MACChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONUCBHIBATH M XapakTepuszoBaTh TabMuuHyr0 ¢opmy Illepuonnueckoi
CUCTEMBbl XMMHMYECKMX OJJIEMEHTOB: pa3iIu4aTb IIOHATHUS «TJAaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
Oonbllie TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrCiIO dJIEKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIACCU(PUITUPOBATh XMMHUYECKHUE SJIEMECHTHI, HEOPTaHWYECKHE BEIIECTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAlICHUN B
Pa3IUYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyse
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KiacCU(PUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMICTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pYy/IOBaHMEM, a TakXKe TMpaBWiaM OOpalIeHusl C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PaCTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IMICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraenH, METUIOPAHXK U IPYTHUE).

K xoniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas PEaKIMsi, XUMUYECKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALIMS, PEAKLUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
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HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
xoHuenTpauus [1/IK Bemecrsa;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJiCHHS (Hopmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OIpPEIENATh BAJCHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUECKUX AJIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. MengaeneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAaHHWE: OIKCHhIBATh U XapaKTepu30BaTh
Tabnuunyo (popmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpymnma)», manble u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU ~ XapaKTePUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeiesieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX TMEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS MX
aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKUE BEILECTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHUCHIBATH) OOIIME MU CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTAaBJATH YPAaBHEHUS DJIEKTPOJUTHUYECKOM JUCCOLUMALMM  KHCIIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



,ﬂ,OKyMEHT noanuncaH 3J'IeKTpOHHOI7I noanuncbio.

oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;

e PACKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKIni;

e TMPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO H  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e cOONIOMATH  TpaBWJIA  TOJB30BAHUS  XUMHUYECKOM  TMOCYI0M U
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYECHHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

e TMPOBOJUTH  pEAKIMH, TMOJATBEPKAAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢ocdar-, cunaMkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU EATEIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIH ).



,ﬂ,OKyMeHT noanuncaH 3J'IeKTpOHHOI7I noanuncbio.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (POBbLIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK

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

YeloBeKa

12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso00.ru/7f41837¢c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmnoreka HOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 Bu6muotexa [JOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LJOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bu6nmorexa LIOK
Hroro no pasnexy 15 https://m.edsocL).I ru/7f41837c
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BeniecTBO M XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubimorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommoreka 1

erMHI/Iﬁ 1 UX COCIUHECHU S

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
bubnunoreka LIOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.eds00.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BerecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK
1 X .B
0 uMiriecKas popuysa. BanenTHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB
OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11
OTHocHTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bu6mmoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusznyeckre U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenus koiuuecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
B N yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubamorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoNEeuCT. O000IIeHNe U bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bub6nuorexa [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3b88
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
POAA Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTydeHuUst KHCIIOpOoia B
23 nabopaTopuu Zlqn OMBII_HJ'IerH(f::TI/I bubmmorexa [JOK
PaTOPHIL 1 TIp ‘ https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, IMOHATHE O bu6mmorexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUAX
TormnuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «[Tomydyenre u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bubnnorexka [JOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
2 IT
o OFFITHE O KHEJOTax 1 cobx https://m.edso0.ru/ff0d50d2
30 Crioco0bI TToTy4eHusT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue Boopo/a,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmnorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncinenus 00bEMOB ra3os I10
34 aBHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa LIOK
M . peaxtt B https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacelleHHbBIE
37 u HI;HaCBI peHHLIz aCTBOPBI MHEIICCOBa}I bubnnorexa [IOK
= p ppL https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUIIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnmuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukarnms, bubnnoreka [HOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCO((SBI: oI )eHI/ISI nganSKI/Ie bubmorexa LHOK

. i ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edso00.ru/00ad9b7c
COEIMHEHUIN»

48 I'enernueckas cBsA3p MEKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O060061IeHre U crucTeMaTu3alys 3HaHU!

- t https://m.edsoo.ru/00ad9ch2
KonTtponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKUX AeMeHTOB. [lonaTue o bubmmorexa [OK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOJHBIX AJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnmoreka [JOK
53 [Tepuonpl, TpynIbl, MOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oronsl https://m.edso0o.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000J109eK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit Bubmaorexa ITOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnmoreka [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
58
XAMHYECKHUX DJIECMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xuireckas coisp https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMUYeCKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padota Ne4 mo Teme bubmmoreka [JOK
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«CtpoeHue aroma. XUMUYECKast CBSI3b

https://m.edsoo.ru/00adbh486

66 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeIil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CHUCTEMAaTHU3alus 3HAHUI https://m.edso00.ru/00ad9ch2
68 PezepHblit ypok. O6o01eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoThI
pecypcsbl

[lepuoauueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

i https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

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

4 Bubl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrinyOiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnuoteka [JOK
PEAKLIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorexa HOK
PEAKIUH. https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DaKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOM PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKON
10 muccormanyu. CHIIbHBIE U cl1a0bIe buGnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HMoHHuble ypaBHEHUS PEAKIIUN Eubmorexa ITOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEJICTaBICHUN bubnmorexa LOK
P _ https://m.edso00.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa [IOK
ped o https://m.edsoo.ru/00add8bh2
ANEKTPOIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa [IOK
s https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: UMEHTAJIbHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTponbHnas pabora Ne2 no teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIIUI bubnmorexa LHOK
p o THATTHAL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KMCIIOTa, bub6nuorexa [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [JOK
yi B . ’ https://m.edso0o.ru/00ade348
u3y4yeHue e€ CBONCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKIIUNA, €CJI OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as xapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU I bubnnoreka [JOK
B IIpUpoOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoOil JOIM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, GU3NIecKue u
XUMUYECKHUE CBOWCTBA

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

AMMHuak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa LHOK
» HOIYH https://m.edsoo.ru/00adf004
MPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «Ilomydenre aMmmuaKa, U3y4eHue ero bubmorexa LHOK
. I > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
AMMOHHS B KQUeCTBE MUHEPATHHBIX

32 noOpeHnit. XUMHYECKOe bubmorera [JOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (1)00((11))0 pHa$1 ann((l))Ta (b(pgsn(qe)CKHe " bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCcTBE MUHEPAILHBIX YIA0OpEHUH. bubnunorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) J: gmﬂzecéle 1 XUMUYECKHUE bubmorexa HOK

p ? e https://m.edso0o.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmuotexa [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[TpaxTuueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK

38
KauectBennast peaxiys Ha KapOoHaT- https://m.eds00.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coemuHeHus Bubmorexa ITOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmuorexa [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeime HeMeTaubl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBS3b U bu6mmoreka [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edso0o.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIIOB

44 XUMHUYECKUE CBONCTBA METAJIIIOB. bu6mmoreka [IOK

DNEKTPOXUMHUYECKUH psift

https://m.edsoo.ru/00ael1156
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HaIPSHKEHUN METaJIOB

OO0mme cnocoObI MOTYYEHUS
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmnorexa [IOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 TToHsiTHE O KOPPO3UU METAIIOB bubmorexa LOK
pP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[lenounsie merame! https://m.edsoo.ru/00ael14b2
48 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ael14b2
49 [Ilenoyno3eMeNbHbIE METATUIBI — bubimmoreka [IOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmorexa [TOK
A 1 https://m.edsoo0.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOoCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [JOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK



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
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86

Oxcuipl, TUAPOKCHU/IBI U COJIU JKEJle3a

bu6mmoreka [IOK

> (IT) n xene3a (III) https://m.edso00.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3 AL
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«BaxHeie MeTallIbl 1 UX https://m.edso0.ru/00ae3de8
COCAUHCHHMS
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIU, €CITH OJUH U3
50 pEareHToB JIaH B U30BITKE WITN bu6mmorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peakuu
61 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
Kontponbnas padota Ne4 o reme
62 «BakHeinme MeTalIbl U UX
COCTUHCHUS
BemectBa u matepuansl B bu6mmoreka [JOK
63 .
TOBCETHEBHOM KH3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKPYXKaroIlEe cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn bubnnoreka [JOK
AKOJIOTUYECKHX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edso0.ru/00ae0d0a



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
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PesepBHeiit ypok. O600ICHHE 1
cucTeMaTu3aIus 3HaHui

67

PesepBHbIil ypok. O0001ICHHE U
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



ﬂ,OKYMeHT noanuncaH 3HEKTp0HHOf/'I noanucblo.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.
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