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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBjJ€Ha Ha OCHOBE TpeOOBaHMII K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepabHON padodeil MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIMHK TMpenojaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBareNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpEeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE IeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAIBLHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIC XHMHUEH TMPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HX CaMOCTOSATEIHHOW  yd4eOHOU  JesTeIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICIOBATEIHCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECHedYMBaIOTCs crHelupuKon
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzyudeHuro. ColeprkaHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnyeckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K IPyTOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYEHHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOU ITPUPO/IbL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHs B Hayke. M3yueHWe XMMHUM NPOUCXOIHUT C MPUBICYCHUEM 3HAHUW W3
paHee M3yYEHHBIX Y4EOHBIX MpeameToB: «Okpykawomui mupy, «buomorus. 5-7
KJIaCCh» U «DPu3uKa. 7 Kiacey.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAYKH, B MPUOOIICHUH K



HAyYHBIM METOJaM TIO3HAHUS MPHU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIU, B
(dbopMHUpPOBAHNUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUIA U MX TPUMEHEHUU B YIEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro o0pallleHusl ¢ BEeIIeCTBAMH B TTIOBCEHEBHOM JKU3HMU.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BAXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHE WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPUHSITHIO PEIICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHUSI HA  CHUCTEMaTHYECKOE MpUOOIIEeHHE
0o0y4Jamuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUM OOBIACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHPA, WCIOJB3Ys 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU WU3YUYECHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NEesATEeIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOUICHHH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJiS BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEISIX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYKAIOWIEH IPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs ¥ HAIpPaBIEHHOCTU AANbHEHIIIETO
oOydJeHwus.

OO11ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHass Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs: Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHECHHH.

KomnuectBo Beniectsa. Mosb. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

@u3nuecKnue U XMMUUYECKUE SABJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM O0OPYJOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nUecKkux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
ONMKMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JEICHHSI CMECEH: C MOMOIIBbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJENIEd MOJIEKYJ
(IIapoCTEepKHEBBIX ).

Baxuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31€eMEHT U MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MNpUpoAE, (PU3MUYECKHEe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI
MOJYUYEHUS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
KHciopoaa B mpupoze. O30H — aioTporiHas MoAupUKaIsa KUCI0poaa.



TennoBoit 3¢(deKT XUMHUECKON peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3lyXa, YCHWJICHHUE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTydeHusl. Kucnotsl
Y COJIN.

Monsipablii 00bEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBAHMS.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHre NpUpoaHbIX Boj. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpaszyromne. Homenkmnarypa oxcugoB. Dusnmdyeckue uW XUMHUYECKUC
CBOMCTBA OKCHUJIOB. [lonydueHue okcuaos.

OcHoBanus. Kmaccudpukanmst OCHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonmydyeHne OCHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Conu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0/IeHHe
B3aMMOJICUCTBUSL BEIIECTB C KHUCIOPOAOM U YCIIOBHSI BO3HUKHOBEHUS U
MpeKpanieHus ropeHus (1moskapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJYy4YeHUE, COOMpaHUE, pACMO3HABAHHUE W W3YYCHHE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTBue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, ucCcCIemOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THYHON
PacCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMu (HAaTpUEM H
KaJIbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUATIOB), HCCIIEIOBAHUE
00pa3Ii0B HEOPTAHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIO/ICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUeHHE B3aUMOJICUCTBUS



okcuna meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KUCJIOT C METAJJIAMU, PEaKIIUM
HEUTpaNU3aluu, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIU, PELICHUE IKCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«BaxkHen1me Ki1accbl HEOPraHMYECKUX COCIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
iemMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u qiauHHonepuoaHas hopmsl [lepuoaunyeckoit
cucrembl xumudeckux saemeHtoB . M. MengeneeBa. Ilepuonbl u rpyIirbl.
OU3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA I10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykd W npaktuku. [l. M. MenneneeB — y4y€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHHs.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIU.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PACTBOPAMM KHUCIOT W IWIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakiiiy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu

Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU HM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.



OOmue ecTeCTBEeHHO-HAYUYHBIC TTOHSATHUS: HAyYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuYHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIoOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KAIHS, KAIBIUA U UX COCTUHCHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepuomnueckon cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUIBI KPUCTALIUYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PpAa3JUYHbIM KJacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B pEaKIMM BEHIECTB, MO TeIioBoMy 3ddexTty, mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
y4acTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYCCKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oHsITHE 0 TOMOTE€HHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTHe 0 XuMHueckoM paBHOBecuU. DAKTOPBHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIUMW M TOJO0XKEHHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKHUCAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLUWH,  JJIEKTPOHHBIA  OamaHc
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCITIOJIB30BAHHUECM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnel, aHMOHbI. MeXaHW3M AUCCOLMALIMM BELIECTB C PA3NMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanuy. CUIbHbBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBbIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBAHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakuy Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKIUU OT
BO3JCHCTBUS  pa3iMYHBIX  (PAKTOPOB, MCCIEJOBAHHE  DJIEKTPOIPOBOJIHOCTHU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEJIEHHUE OIBITOB, HIUIIOCTPUPYIOLINX
OpU3HAKKW TPOTEKAaHUS peakuuili HOHHOro oOMeHa (oOpa3oBaHHE OCAaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, pEHIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 MX cOeIMHEHUSA

OOmast xapakTtepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA IIpUMepeE Xjopa (B3auMoeicTBHe
C MeTajJylaMH, HeMeTaulaMu, mienodamu). XiiopoBoaopor. CoisiHas KHCIIOTA,
XMMHYECKME CBOWCTBA, IIOJyYyeHHe, IpuMeHeHue. Jlencrteue Xximopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHENIIne XJIOPUAbl U UX HAXO0XKICHHUE B
npUpoze.

OOmast xapaxkTepuctika 31eMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u ¢u3NYeCKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJa U CEpbl. AJUTOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBOMcCTBa cepbl. CepoBOJOpO, CTpOeHHuE, (U3MUECKUe U
XUMUYECKHE CBOMCTBA. OKCUIABI CEPBl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMUYECKHe CBOMCTBA (00II1e KaK MpeICTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKIMU, JieXkKallde B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MONy4eHUusl CepHOl kucnotThl. IlpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAas peakius Ha CyJb(aT-HOH.
Haxoxnaenue cepsl U €€ COCOUHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY’KaIoIlIe Cpeibl COCIMHEHUSIMU Cepbl (KUCJIOTHBIE OXIH, 3arpsi3HEHHE
BO3lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIICHHS.



OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCcTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuak, ero
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
ux pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoJiydeHHe, (PU3NIECKUe M XUMUYECKUE
cBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIUpUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
N0, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinora, HU3NIECKUEe W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATbHBIX YA0OPEHUH.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENICHH OKUCIICHUS. Y TIEpO, aJUIOTPOITHBIE MOAU(PUKALIUH,
pacrnpocTpaHeHHe B Mpupoze, pusnueckrue U XMMHUUECKHUE CBOMCTBA. ACOpPOLIHS.
Kpyrosopor yrinepoga B mnpupone. Okcuabl yriepoja, uX (u3HUECKUe U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
MpUMEHEHHE. JKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriaepoaa (IV),
TUMOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KHCIIOTa U e€ COoiu, WX (PU3NUYecCKre W XUMHYECKHE CBOWCTBA, MOJyYCHUE U
npumenenne. KauecTBeHHas peakius Ha kapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, MPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHasI KUCIIO0TA).
[IpupogHbie WMCTOYHUKHA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
MPOAYKTBI WX TepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaX, yriieBoJiax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaibHOE €IWHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHeHue. CoelMHEeHHs KpeMHUS B ipupojie. O01me npeacTaBieHus 00 OKCHIE
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaTBl, UX UCIOJb30BAHUE B OBITY, B
IPOMBITIUICHHOCTH. BaxXHEHIe CTpouTeNbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >kene300eToH. [IpobOmeMbr 0e30macHOTO  WCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBIThI, OTPAKAMONMKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIACOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iiaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHOW PEAKIINU Ha CyNb(aT-uoH U HAOIIOACHUE MTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a30Ta, (ocdopa u ux
coeMHEHUI (BO3MOXXHO HCIOJb30BAaHUE BHICOMATEPHAIOB), 00pa3liaMi a30THBIX
u ocopHBIX ynoOpeHul, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M H3Yy4YEHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKlMil Ha MOH aMMOHHS U
dbochar-noH W W3yUYCHHE TPU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YUYEHUE MOJENEed KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, IOJIY4YEHHE,
coOupaHue, paclio3HABaHWE M M3Y4YEHUE CBOWMCTB YTJIEKUCIOTO rasa, MpOBEIECHUE
KaueCTBEHHBIX PEAKIMA Ha KapOOHAT M CHJIMKAT-UOHBI U U3yUYEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHUIMKATHOW MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BakHelllne HeMeTauibl U X
COCTMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO61mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucrtemMe XUMHYECKUX 3yeMeHToB [[. U.
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTauioB. Merauyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CIoCcOObl MOdy4YeHusi MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CIoCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHUII, OpoH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHntoB /. M. MenzaeneeBa, CTpO€HHUE MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METalIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuoauueckon cucreMe Xxumru4ueckux 3yeMeHToB /. . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B IIpupoe. PU3NvecKue 1 XMMUYECKUE CBOMCTBA MAarHus U



KaJiblusl. BaxkHeiiire coefuHeHns! Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AnroMHuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoE€HHE aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBRA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xenesa
(I1T), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAHUE BHUACOMATEPHUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS JKele3a B KUCIOPOJe
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHAIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHusl, KaJblIMsl, aTFOMUHUS, ITMHKA, *Kese3a (1)
u xenesa (II), menu (I), HaOmromeHME W OMHMCaHWE MPOIECCOB OKpaIlMBaHUS
IJJaMEHH HWOHAMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), CCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATTFOMUHUS U
TUJIPOKCUA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueiimme
METaJUIbl U KX COCTUHEHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUe OKpyXk aroleid cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpalus BeulecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4YHBINH (pakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dusuka: MmaTepusi, aTOM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOaKTUBHOCT, MOJICKYJIa, AIIEKTPUUCCKUIM 3aps, MIPOBOJTHUKH,
MOJIyIIPOBOJHUKH,  JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
PaCLIMpPEHHE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACIEOWIO, TOHUMAHMsS 3HAYEHUS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
II0JIE3HOH, yUeOHOUCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATETLHOCTH TIPU BBHITIOJHCHUU
y4eOHBIX, TO3HABATEIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKHUX DKCIEPHUMEHTOB,
CO3/1aHUH Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIIN
B IpOILIeCcCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEU C MO3ULUMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aMMOCBSA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, TMPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u Tpyia pa3inyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHMMHHM, OCO3HAHHBIA  BBIOOp
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHHMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznYecKOMy M TICUXHYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAIOIIMUX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYypbl, OCO3HaHHS TJO0AJIbHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(dbopMHpOBaHUS MUPOBO33pEHUS O0IIEHAYYHbIE TTOHTHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (QakT, CUCTEMa, TMPOLECC, OIKCIEPUMEHT U JpYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYyYHBIX YUYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOM
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TNOHSTHSIMHU), KUCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJIeHUS (MHIyKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMBIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI TIO IPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHON paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3alpOChl MPU MOHUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUIFOCTPUPOBATh PEIIAEMbIE 3aJayl HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLEH NPUPOAHOU
cpensl.

KoMMyHHUKAaTHBHBbIC YHMBEpPCaJIbHbIC Y4eOHbIe 1eHCTBUS:

yMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUU) IO CYIIECTBY
oOcykgaeMoil  TeMmbl, (OPMYJIUPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  IMOJYUYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
PEe3yJIbTATOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIIbHOM WM HMCCJIEAOBATEIbCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUs, PEaKUUU PAa3JIOKEHUs, PEaKUUUd 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
SJIPO aToMa, dJIEKTPOHHBIA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHUYECKasl CBSA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BeEIlIEeCTBa
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBH30BaTh XHWMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (opmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOH CBsS3M (KOBAJICHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPAHEHHsSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie U
OOJbpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpbIE MMEIOTCS B
tabnune «llepuonuueckass cucteMa XumMudeckux »dyemeHToB [J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij apa, 0011ee 9uciio SJIeKTPOHOB U
pacmpeneneHrue uX 1mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

MPUMEHSTH OCHOBHBIC OTIEPAIUN MBICIIUTEIILHOMN NEeITEILHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHWE, CHCTeMAaTH3allui0, KiIacCHU(UKAIIHIO,
BBISIBJICHWE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUsS] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIe1I0BATh MPABUIIAM MOJB30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO M COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TTIOMOIIbIO MHIUKATOPOB (JTaKMyC, GeHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTWOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTauInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CIUIABHI,
CKOpPOCTh XMMHYECKOW pPEAKUHH, MPEAEITbHO AOMYCTHMAasi KOHLIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTaBlIeHUS (GOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONPEACIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUN KPUCTATIMYECKOU
PEIIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMbIich Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyo (opmy I[leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIINE TEPUOBI, COOTHOCHUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB D3JIEMEHTOB M HMX COCIAMHEHUN B Mpejesiax MaJlbIX MEepUOAOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIHU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUUUECKUE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPAaBHEHUSA DJEKTPOJUTUYECKOW JHCCOLMAlUU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh TIpaBuJIa MOJL30BAHMS XUMUYECKON TTOCYI0N U Ta00paTOPHBIM
o0opyIoBaHMEM, a TakKe TMpaBuja oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuaka M yrieKucIIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUIA-, OpOMUA-, HUOAMI-,
kapOoHat-, (docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

NPUMEHSTH OCHOBHBIE ONEPALIUUA MBICIUTENIbHOMN JESITEIbHOCTH — aHATIU3 U
CUHTE3, CpPaBHEHHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJBl TO3HAaHUS — HaOII0IeHUE,
U3MEpPEHUE, MOICIIUPOBAHNE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KouunyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyeKTpoHHbIe (LM pPOoBbIE)
KountpoabHbie [MpakTHyeckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoTsbI padoThI
Pasnea 1. IlepponayanbHble XUHMHYECKHE MIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BertecTBa 1 XuMH4UeCKHe 15 | Bbu6nmuoreka [JOK
’ peaKum https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20

Paznen 2. BaxHeiilye nmpeacTaBuTeIu

HEOPraHnIeCKMUX BEIIECTB

1 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK
00 okcHumax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 Bbu6nmuoreka [JOK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aTroma
XHUMHU4YEeCcKas CBS3b.

32 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBLHBIE PEAKITUN
Bbu6nmuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnsie  IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznein 1. BeniecTBO M XUMHYeCKHUE PeaKIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexka HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
)1 OO01mast XapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
’ PyTaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
’ . py ) poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pasneny 25



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

Paszgen 3. MeTaauabl 1 HX COeIMHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmue cBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BermecTtBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ Hl p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
’KM3HM YeaoBeka. Tena u BemiecTra https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax Mo3HaHUS B | bubmuorexa [JOK
XAMUA https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTsl B 1ab0paTopun U MpUEMbI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»

4 Yuctele BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

g . P P https://m.edsoo.ru/ff0d28c8
OUYHMCTKHU ITOBApPEHHOM COJIN)»
bu6mmoreka [IOK
6 Ato oJie 1
TOMBL H MOTICKYAIHL https://m.edsoo.ru/ff0d2a6c

. XHUMUYECKUE AIIEMEHTHI. 3HAKU | bubmuorexa [JOK
(CIMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u clnoKHBIE BELIECTBA 1 bubmorexa [TOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

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

3aKOH IIOCTOSHCTBA COCTaBa BEIICCTB.

Bbu6nuoreka [JOK

10 X eckas o a. BaentHoc
HMHHECKas GopMy FTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OTHoOcUTEeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeIUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUS bubanorexa HOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrancienust konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSIM bubmorexa [TOK
= yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanms xumuaeckux
18 €aklMil (CoeqMHEHUs, PA3I0KEHUS bubmmorexa [OK
peaih A s ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHnukIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bubmmoreka [IOK

((BGH.IGCTB& U XUMHUYCCKUE PCAKIIUN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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Bo3ayx — cmechk razos. Cocras

Bbu6nuoreka [JOK

21 .K —
BosAyxa. RUCIOPOA = SIEMEHT I https://m.edsoo.ru/ff0d448¢
npocroe BemecTBo. O30H
DOuU3nYeCKue U XUMHUYECKHUE CBOMCTBA
22 KHCIIOpo/ia (peakiuu OKUCIICHUS bubmorexa [TOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTyYeHHUsT KUCIIOPO/ia B
23 71a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKkuuu, MOHSITHE O bubanorexa HOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUYECKHUX PEaKLIUSIX
TommmBo (HedTh, yrosib U METaH).
25 3ar ﬂSHeéHe(lllos yxa CIIOCOOBI lro bubmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITonmydenue u cobupanme bubmorexa [TOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUCHHE €TO CBOMCTBY
7 Bonxopon — aneMeHT u mpocToe bubnumoreka [IOK
BellecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [ToHsiTHE O KHUCIIOTAX U COMAX
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nosty4eHust BOAOPOa B bubmmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[TpakTuyeckas pabora Ne 4 o Teme

Bbu6nuoreka [JOK

31 «ITonyuenue n co?npaHHe BOJIOPO/IA, hitps://m.cdsoo.ru/fROd4f42
M3y4YEHHUE €ro CBOKWCTBY
1 MossipHblii 005EM Ta30B. 3aKOH bubnunoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrancnenus o0bEMa, KomaecTBa
33 BEIIIECTBA rasa Mo ero u3BeCTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brraucienus 00EMOB Ta30B 110
34 YPAaBHEHUIO PEaKIIMM HA OCHOBE bubmmorexa [TOK
. . https://m.edsoo.ru/ff0d5708
3aKOHAa O0BEMHBIX OTHOIICHUN Ta30B
35 dOu3nuecKkue U XUMUUECCKHIE CBOMCTBA Bbu6nmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTENb.
37 HacreinieHabie 1 HeHACBIIIIEHHbBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 0J1sl BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 mo reme
18 «IIpurotoBieHne pacTBOpOB € bubmmoreka [JOK
onpeaeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEILIECTBA»
19 KonTpomnbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALINS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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ITonyuyenue u XMMHUYECKHE CBOMCTBA

Bbu6nuoreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664¢
aM(pOTEPHBIX OKCHUIOB
4 OcHoBaHus: cOCTaB, Kiaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHue nu XuMHYECKHE CBOMCTBA bubnnorexka HOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, Bbu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue u XMMHUYECKHE CBOMCTBA bubnunoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
(cp ) P bu6mmoreka [IOK
46 CIIOCOOBI MOTYYCHHUSI, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIIBHBIX 33/a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY
['enernueckas cBsA3b MEXKIY
48 KJIacCaMU HEOPraHUYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubmuorexa [JOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX

coequHeHnn"

https://m.edsoo.ru/00ad9¢ela
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[TepBbie MOMBITKY KIACCH(PUKAITUU

Bbu6nuoreka [JOK

51 XUMHUYECKHX 2JIeMeHTOB. IToHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
57 Ilepuoaunueckas cucrema bubmmoreka [IOK
XUMHUYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adas52¢c
Menpeneena
53 Ilepuonapl, rpynnbl, IOATPYIIIEI Bubmaorexa IIOK
p - TPY ’ by https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubanorexa HOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
N bu6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUISL pa3BUTHS HAyKH U NIPAKTUKU. [[. bubmmoreka [JOK
N. MenaeneeB — y4€HbIi, Me1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPULIATETLHOCTH ATOMOB
Bbu6nmmoreka [JOK
58 XAMHAYECKHUX DJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepodHas padoTa
Bbubnnoreka [IOK
59 HNonnas xumMudeckas CBsI3b 1

https://m.edsoo.ru/00adac34
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60 KoBaneHTHast nomnsipHas XUMHUYECKast ) bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanientnast nenosnsipuas ) bubanorexa HOK
XUMHYECKAS CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneuy okucieHus ! https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 bubmmorexa [OK
https://m.edsoo.ru/00adb076
KontponbHas padota Ne4 o reme
65 «Ctpoenue atoma. XuMHUeCKas 1 brbmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHelil ypok. O600meHHE U 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600IeHHE U ) bubnnorexa HOK
CHUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O6001IeHIE 1 | bubanorexka HOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnnorexka HOK
XUMHUYECKUX 31eMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

. bu6mmoreka [IOK
2 CBOWCTB XMMHUYECKHUX HJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIIATypa | bubmmoreka [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7¢2

4 Bupl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yrioybnenue | |
3HAaHUM OCHOBHBIX pa3/eiioB Kypca
8 Kitacca»

6 Knaccudukanms xumuaeckux 1 Bbu6nmuoreka [JOK
peaKkuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsATHE O CKOPOCTU XUMHUYECKOMN

7 eaknuu. IToHsITHE O TOMOIeHHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHUSIX

2 [TonsiTHE O XUMUYECKOM | bubmuorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28¢c



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

Ha CKOPOCTb XUMHYECKOM pcaknuuun
" IIOJIOKCHUE XUMHNYECKOT'O

nUcconuanys. XuMUYEeCKHe
peaKuuu B paCTBOPax»

paBHOBECHUS
9 OKucCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nucconuanni. CUIbHBIE U Cl1a0bIe bubmorexa LIOK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HNonnbie ypaBHEHUS peaKknid bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHMI B CBETE MPEACTaBICHUI bubnnorexka HOK
00 3IIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
T CCOLMAIIAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MIPEICTaBICHUI 00 buGnnorexa LIOK
N https://m.edsoo.ru/00add8b2
BJIEKTPOIUTUYECKON AUCCOIUALINH
14 [TonsiTue o ruaponn3e conen buGnnorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUHI https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Pemienne 3kCriepuMeHTaIbHbIX buommorexa LHOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonrtponsHas padbora Ne2 o reme
17 «DIEKTPOIUTUYECKAS bubnumoreka [IOK

https://m.edsoo.ru/00addecO
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OO01mas xapakTeprCcTHKa TaIOTeHOB.

18 XUMHUUYecKre CBOMCTBA HA IPUMEPE bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
XaopoBogopona. CoasgHas KUCIIOTa,
19 XI/IMII/)I‘-IGCKI/IE CBOMCTBA, MMOIYUYCHHES bubmorexa LIOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMECHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomyuenne CoIsTHON KUCITOTHI bubmorexa LHOK
Y . . ’ https://m.edsoo.ru/00ade348
U3yuyeHue e€ CBONUCTB»
Brruucnenus mo ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHYECKUX PEAKIUM, €CITU OAUH
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

” OO11as xapakTepuCTHUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOAU(DUKAIINH CEPHI.

” Haxoxnenue cepsl u eé bubmmoreka [JOK
COEAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pO, CTPOCHHE,

24 (bninqecml;e u XI/II;/[I/IIIGCKI/IG bubmmorera LHOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHas KUCIIOTA,
bu6mmoreka [IOK
25 (bU3UYECKHe U XUMUYCCKUE
o https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHEHUE
XUMHYECKUE PEAKINH, JICKAITUE B
26 OCHOBE MPOMBILIUIEHHOTO criocoba bubmmoreka [JOK

MOJIy4YEHHUS CEPHOMN KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKaroIEeH Cpebl
COETMHEHUSIMU CEPBI

BrIuucienne MaccoBOM TOIHU

bu6mmoreka [IOK

27
BBIXOJIa IPOAYKTA pEAKLIUU https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTHKA JIEMEHTOB
VA-rpynmel. A3or,

28 acIIpOCTPaHECHUE B IPUPOIE bubmorexa LIOK
pactipoctp PHPOJIE, https://m.edsoo.ru/00adeca6
¢busnveckre 1 XUMHUYECKHE
CBOMCTBA
AMMHak, ero Gpu3ndecKue u

. bu6mmoreka [IOK
29 XUMHYECKUE CBOMCTBA, MOTyYEHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonmydyenne aMmMmaKa, H3ydeHHe bubmmorexa [IOK
y . 13y https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucioTa, e€ Gu3nvecKue u Bbu6nmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 nooOpennii. XuMHUYECKOE bubmmorexa LIOK
yAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEl CpeIbl
COEJMHEHHUSIMU a30Ta
dDocdhop. Oxcun dochopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta q)(bpll)sn(qe)cxne u bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE
34 Hcnons3oBanue dpocdaTos B bubmmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuid. 3arpsi3HEHUE
MIPUPOTHOM cpenbl hocdaTamu

Yraepon, pacripocTpaHEHHE B

bu6mmoreka [IOK

35 npupoje, GU3NICCKHUE U
pHp ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxkcuapl yriaeponaa, ux pusznueckue
1 XUMHYECKUEe CBOMCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubmmnorexa IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VroabpHas KUCIIOTa U €€ COJIu bubmmnorexa IOK
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[losydyeHne yriekucioro rasa. bubnunoreka [IOK
KauectBennas peakuust Ha https://m.edsoo.ru/00ae027¢
kapOoHat-uon"
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYeCcKUX BEIECTBAX KaK O bubmmnorexa LIOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIJIepoaa
. bu6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus
https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaNbHBIX bubanorexa [HOK
3a7a4 1o TeMe «BakHelimue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEANHEHUSY
KontponbHas padota Ne3 o teme
. bu6mmoreka [IOK
42 «BaxkHelre HeMeTalIbl U UX

COCOUHCHUA»

https://m.edsoo.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IIEMEHTOB —
MeTaJuIoB. Metaunyeckast CBsi3b U

Bbu6nmuoreka [JOK

3 METAJUTNYECKas! KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB
XHUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DJIEKTPOXUMUYECKUH P bubmorexa [TOK
. https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIOB
OOu1re criocoObl MOTyYSHHS
MetaiioB. CriiaBbl. Beraucnenus
45 [0 YPaBHEHUSIM XUMHUYECKHUX bubmorexa [TOK
. https://m.edsoo.ru/00ael 156
peakIuii, €Clii OJIMH U3 PearcHTOB
COJICPKHUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa [TOK
https://m.edsoo0.ru/00ac1278
47 Illenoynbie METAIBI bubmorexa HOK
https://m.edsoo.ru/00ac14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U Bbu6nmuoreka [JOK
KaJust https://m.edsoo.ru/00ac14b2
49 [lenrouHO3eMeNbHBIE METAILIBI — bubmmoreka [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHN KaJIbIUI bubmmorexa LIOK
https://m.edsoo.ru/00ael5¢8
51 O06001IeHrEe U CUCTEMATU3AIIHS
3HAHUH
57 JKEcTKOCTh BOMBI U CITIOCOOBI €& bubmnorexa [JOK

yCTpaHeHus

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
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

[TpakTuyeckas pabora Ne 6 o Teme

Bbu6nuoreka [JOK

>3 "}KeCTKOCTL"BOHH 1 METOIBI €€ https://m.edsoo.ru/00aclae8
yCTpaHCHUS
54 PN — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
https://m.edsoo.ru/00ac1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubnnorexa HOK
xkenesa (II) u sxenesa (I1) https://m.edsoo.ru/00ae35¢e6
58 O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUH
[TpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubmmoreka [JOK
3a1a4 o teMe «Baxkaelmnue https://m.edsoo.ru/00ae3de8
METAILIbI U UX COCIUHCHHUS
Brrurcnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CIIA OJIUH
60 U3 pEareHTOB J1aH B U30BbITKE WU bubmmoreka [JOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BBIXOJIa TIPOTyKTa
peakmuu
61 O06001IeHre U CUCTEMATU3AIIHS
3HAHUH
KonTponbHas padota Ne4 mo Teme
62 «Baxneiiyie MeTajIbl U UX

COCONHCHU A
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63 BemectBa u Mmarepuassl B | Bbu6nuoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubanorexa HOK
OKpYKaroIEe Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O6o0meHHE 1 | bubmmoreka [JOK
cUcTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O600mIeHHE 1 | bubanorexa HOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O600m1enue u 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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