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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMHM Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHus COCTaBJI€HA HA OCHOBE TPEeOOBaHUI
K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHON MporpamMmbl OCHOBHOTO OOIIEro oOpa3oBaHusl,
npencrasiaeHHbix B @I'OC OO0, a takxke Ha ocHOBe (enepanbHON paboueil mporpaMMbl BOCIIUTaHHUS U C
y4€TOM KOHULENIMK MpernojaBaHusl y4eOHOro ImnpenMera «XuUMHUS» B 00pa3oBaTEeNbHBIX OpraHU3aLUAX
Poccuiickoi denepanum.

[IporpamMMa mo xumuu Ja€T MpeCTaBICHHUE O IENsAX, oOue cTpaTternd oOydeHUs, BOCIUTAHUS U
pa3BuTHA OOYyYalOIIMXCS CpeICTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAaeT O0s3aTeIbHOE MpeAMETHOE
coJiep’kaHue, MpelycMaTpuBaeT paclpeesieHue ero 1o KiaccaM U CTPYKTYpUpPOBaHUE IO pa3zesiaM U TeMaM
porpaMMbl IO XHMMH, OIpeNeNseT KOJIMYECTBEHHBbIE W KayeCTBEHHBIC XapaKTEPUCTUKH COAEp KaHUs,
PEKOMEHIYEMYIO TOCIIEI0BATENIbHOCTh N3YUEHUS XUMHUU C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00YyYaromuxcs, ONpeaesisieT BO3SMOXKHOCTH
IpeaMeTa Jjsl peajan3aui TpeOOBaHUH K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHus, a TaKKe TPeOOBAaHUM K pe3yjbTaTaM OOy4eHUs XUMHM Ha YPOBHE
Lene M3ydeHus IMpelMeTa U OCHOBHBIX BUIOB yueOHO-IO3HABATENIbHOM NEATENbHOCTH 00ydYaromerocs Io
OCBOCHMIO YUEOHOTO CO/ICPIKAHUSL.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM [UIsi (OpMHUPOBAHMS MHUPOBO33pEHUS OO0YYarolIerocs, €ro
NpPEJCTaBICHUH O MaTepHaJbHOM E€IMHCTBE MHpA, BAXHYIO pPOJIb WrpaloT (HopMupyemble XHUMHUEH
MIPEJICTaBICHHUSI O B3aMMOIIPEBPALECHUSIX YHEPTHMH U 00 HBOJIIOIIMU BEIIECTB B MPUPOJE, O MyTSIX pEHICHUS
r7100aNbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOHM, MUIIEBON U
9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3yuyenne xummu:

CHOCOOCTBYET peain3alii BO3MOXKHOCTEH Ui caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYpbl JIUYHOCTH,
e€ oOmielt U GyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (pOpMHpOBaHHE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuXxcsi, HAaBBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JIeATENIbHOCTH, OKCIEPUMEHTAIbHBIX M  HCCIIEAOBATENBCKUX  yYMEHUH,
HE0OXOUMBIX KaK B MOBCEAHEBHOM KH3HU, TaK U B PO(HECCHOHATILHOM 1A TEIbHOCTH;

3HaKOMHUT CO CHEIM(UKON HAaydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3IJVIs/a Ha
€MHCTBO MPUPOJBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM ATAlloM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH 00YYarOLINXCS;

crocobcTByeT (HOPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHOHAyYHBIM 3HAHUAM, K
MPUPOJIe, K YETIOBEKY, BHOCHT CBOW BKJIa/l B 9KOJIOTMYECKOE 00pa3oBaHHe 00yUYatOMIUXCS.

JlanHble HampaBiieHHs B OOyYE€HUM XUMHH 00€CleyMBalOTCs crneuu(ukoi cojepkaHusi ydeOHOTo
npeaMeTa, KOTOPBIN SIBJISETCS MEAarorHuecKd aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOW HAyKM XUMHHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00I11€ro 00pa30BaHUsl OPUEHTUPOBAH Ha OCBOGHUE 00YYaIOIUMHUCS
CUCTEMBI TMEpBOHAYAJbHBIX MOHATUI XWMHUH, OCHOB HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTIENbHBIX
3HAYMMBIX OHATHIH OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHHs POrpaMMbl IO XUMUHM CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOJXoAa K e
n3ydeHno. ConepikaHue CKIIAIBIBAETCS M3 CUCTEMBl IMOHATHM O XMMHUYECKOM 3JIEMEHTE M BELIECTBE U
CUCTEMBI MOHATUHA O XUMHUYecKOoH peakiuu. O0e 3T CUCTEMBbl CTPYKTYPHO OpPraHH30BaHbl MO MPHUHIHUITY
MIOCJIE0BATEIBHOIO PA3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akonHa /l. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMMH;

— YUYEHHsI O CTPOCHHH aToMa U XUMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AIIEKTPOIIMTUUECKOM TUCCOIMALIMH BEIIECTB B PACTBOpAX.

Teopernuecknue 3HaHUS PacCMaTPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IOJYYEHHBIX UM OCMBICIECHHBIX
(akTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJTHOIO YPOBHS K JIPYroMy, BBINOJHSAS (YHKIUU OOBSICHEHHS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOXKHOCTEM MPAKTUYECKOTO TMPUMEHEHUS U TOJy4YeHUS
M3y4aeMbIX BEILLECTB.



OcBoeHme MporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEICTABICHUS O XUMHUYECKOU
COCTaBJISIIOLICH HaydyHOM KapTUHBI MHUpA B JIOTUKE €€ CHCTEMHOM MPHUPOJIbl, IEHHOCTHOTO OTHOUIEHMS K
Hay4yHOMY 3HAHHIO M METO/aM II03HAaHUS B Hayke. M3ydyeHne XMMHUM IPOUCXOIUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3YYEHHBIX Y4eOHbIX mpeameToB: «Okxpyxkaromuid mup», «buonorus. 5—7 kmaccel» u «Pusuka. 7
KJIacC».

[Ipn u3yyeHHH XUMHH MPOUCXOIUT (POPMHUPOBAHUE 3HAHHI OCHOB XMMHUYECKON HAyKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKOM NEATENbHOCTH 4YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB
MHPOBOH KyJIbTYphl. 3a1a4a y4eOHOT0 IpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMHUECKUX 3HAHUN —
BOXHEHIINX (DAaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX TIOJIOKEHUH, JOCTYHMHBIX 0000IIeHui
MHPOBO33PEHYECKOT0 XapakTepa, S3bIka HAayKd, B NPHUOOIIEHWM K HAyYyHBIM METOJaM I[O3HAHUS IpHU
M3YyYEHUH BEIECTB U XMMHUYECKUX peakuui, B (POPMUPOBAHUM U Pa3BUTHU MO3HABATEIbHBIX YMEHHHA M HX
MPUMEHEHUU B y4eOHO-IO3HABaTEeNIbHON M y4eOHO-HCCIIeIOBATeNbCKON AESITeIbHOCTH, OCBOEHUH IMPaBUI
6e30macHOro oopaleHus ¢ BEIIeCTBaMH B TOBCETHEBHOM KU3HHU.

[Ipy n3ydyeHMM XMMHHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs Ba)KHOE 3HAYCHHE MPHOOpETU
TaKHE 1NN, KaK:

— (opMupOBaHHE MHTEJUIEKTYaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€amMo0Opa30BaHUIO,
COTPYZIHUYECTBY, CaMOCTOATEIbHOMY MPUHATHIO PpEILICHUH, CIIOCOOHON ananTHpoBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBHSIM JKU3HU;

— HaIlpaBJIeHHOCTh OOy4YeHMsS Ha CHCTEMAaTHUECKOe MPUOOIICHHE O0YYaroUMXCs K CaMOCTOSTEIbHOM
MO3HABATEJIbHON JESITeTbHOCTH, HAyYHBIM METOJaM IO3HaHUsS, (OPMUPYIOIIMM MOTHBALIMIO U pPa3BUTHE
CIIOCOOHOCTEH K XHMHUHU;

— obecrieueHne YCIOBUHM, CITOCOOCTBYIOIMUX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIBITa PasHOOOpPa3HOM
NeSITeTbHOCTH, TMO3HAHMWA M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIHI), HWMEIOMINX
YHHUBEpCaIbHOE 3HaYCHHE JIsl pa3JIMUHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOmel (QyHKIMOHAIBHOM M €CTeCTBEHHO-HAYYHOH I'pPaMOTHOCTH, B TOM 4HCIeE
YMEHHM OOBSICHATD U OLICHUBATH SIBJICHUS OKPY>KAIOLIET0 MUPA, UCTIOJIb3YS 3HAHUS U OIBIT, MOJTYUYCHHbIE IPU
W3yYEHUH XUMUHU, IPUMEHATh X MPHU PEIIeHUH MPOOJIeM B MOBCETHEBHOM KU3HU U TPYIOBOM NESTEIbHOCTH;

— (hopmupoBaHue y 00yyaroumxcs TyMaHUCTUYECKUX OTHOIICHUN, TOHUMaHMSI IEHHOCTH XUMUYECKUX
3HAaHUM Ui BBIPAOOTKH SKOJIOTHYECKHU IIeJIECOO0Pa3HOTO MOBEACHUS B OBITY M TPYAOBOM IESATEIbHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKPY KaIOLIEH MPUPOJHON CpeIbl;

— pa3BUTHE MOTHBAIMH K 00YyYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIMTAHUIO HA OCHOBE
YCBOEHHUS OOIIEYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BbIOOpY Mpoduiis U HanpaBICHHOCTH
JanbHerIero ooy4eHus.

OO11iee 4ncI0 4acoB, OTBEAEHHBIX JUISI M3YYEHHUS XMMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHMUs,
cocraBmsieT 136 yacoB: B § kitacce — 68 gacoB (2 yaca B HeZlent0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHauya/IbHBIE XMMHYECKHE IIOHATHUS

IIpeamer xumuu. Posib XMMHUM B JKU3HM 4YeloBeKa. XUMHUSA B cCHCTeMe Hayk. Teina u Beliecrsa.
®u3nyueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsSHHME BemecTB. [IoHsATHE 0 MeToAax MO3HAHMS B XUMUHU.
Uuctele BemecTBa U cMecu. CriocoObl pa3fenieHus: CMECei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIB XHUMHUYECKHX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckas ¢popMysa. BaneHTHOCTP aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BenlecTB. OTHocuTenbHas aToMHas Macca. OTHocuTenbHass MoOJIEKyJsipHas Macca. MaccoBasg a0
XUMHUYECKOTO IEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monb. MonspHas Macca. BzauMocBsi3b KOJIMUYECTBa, MacChl M 4HcCla
CTPYKTYPHBIX €IMHHULl BetlecTBa. Pacu€Tsl mo opMmynaM XUMHUUECKUX COCTUHEHHH.

@u3nyecKre U XMMHUYECKUE SIBIICHUSA. XUMUYECKas peakus U €€ NpU3HAKU. 3aKOH COXPAHEHUSI MaCChl
BEIIECTB. XUMHUecKkHe ypaBHeHHs. Kiaccuduxamuss XUMHUECKHX peakuuil (COeIUHEHMs], pasloKeHus,
3aMeIICHHS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOH MOCYyJ0M, mpaBWiIaMu paboThl B JJaOOpaTopuu M MpuémMaMu oOpaiieHus c
1ab0paTOpHbIM 000PYZOBAHHEM, HU3YUYEHHE U ONHCaHHE (U3NYECKUX CBOMCTB 00pa3l0B HEOPraHUYECKUX
BEIIIECTB, HaOMIoieHNe (pU3NUecKuX (TJIaBIeHHe BOCKA, TasHUE JIbJla, paCTUPAaHUE caxapa B CTYIKe, KUIICHUE
Y KOHJIEHCAIIUs BOJbI) U XMMHUUYECKUX (TOpEHHE CBEYM, IPOKaIBaHHE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE
Mela C KHCJIOTOW) sIBIEHUI, HAOMIOJCHHWE M OMNMCAaHHE IPHU3HAKOB MPOTEKAHUS XMMUYECKHUX PpEaKIHi
(pasznokeHue caxapa, B3aUMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM Oapusi, pa3iokKeHHe IMIpPOKCcHIa Meau
(II) mpu HarpeBaHUM, B3aUMOACHUCTBHE Keje3a ¢ pacTBopoM coiu Menu (1), usyuenue cnocoOoB paseneHus
CMeceil: ¢ TIOMOIIbI0 MarHuTa, GUILTPOBAHME, BHIMAPUBAHUE, TUCTHIULLMS, Xpomarorpadus, NpoBeAeHNE
OYMCTKH MOBAPEHHOM COJM, HAOJIIO/IGHUE U ONMHUCAHUE PE3yJbTaTOB MPOBEJCHUS OIBITA, HIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHUs MAaCChl, CO3JaHUe MOIeICH MOJIeKYJ (IIapOCTEPIKHEBBIX).

Baskuelue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — sneMeHT u mpoctoe BemecTtBo. HaxoxkaeHnue
KHUCJIOpO/a B NpHpoJie, (PU3MUECKUEe M XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcunsl. llpumenenue
kucnopoia. CriocoObl MOTyUYEHHs KUCIOPOa B 1abOpaTopuu U nMpombliieHHOCTU. KpyroBopoT kucnopoza B
npupoje. O30H — aJuIoTpoITHast MOAU(UKALIUSA KUCIIOPOJIA.

TennoBoit 3¢(eKT XMMHUUECKON peaklMH, TEPMOXUMUYECKUE YpPaBHEHUS, 3K30- U DHJIOTEPMHUYECKHE
peakimu. TOMIMBO: yroib M MeTaH. 3arps3HEHUE BO3AyXa, YCHJICHHE MapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocroe BemiecTBO. HaxoklIeHue Bogopoaa B mpupoje, (uzndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oayueHus. KucmoTsl u comnu.

Monsipablii 00BEM Ta30B. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSIM.

®dusnyeckre cBoMcTBa BoAbl. Bojma kak pactBoputenb. PacTBopbl. HachlllieHHbIE M HEHACHIILICHHBIE
pactBopsl. PacTBOpHMOCTE BeliecTB B Bojae. MaccoBas J0Js BEIIeCTBa B pacTBOpPE. XUMHUYECKUE CBOMCTBA
BoAbl. OcHOBaHuA. Ponb pacTBOpPOB B INPUPOJAE M B KU3HM 4YeloBeka. KpyroBopoT BOABI B INpHUpPOJE.
3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coequnennid. Oxcuapl. Knaccudukaims oKCHAOB: COe00pa3yromnme
(OCHOBHBIE, KHCIOTHBIE, aM(oTepHble) u HecoseoOpasyrone. HomeHkiatypa okcuiaoB. dusnueckue u
XUMHUYECKHE CBOWCTBA OKCUIOB. [lomyuenne okcuaos.

OcnoBanust. Krnaccudukanust ocHOBaHMIA: IMIETOYM W HepacTBOpUMBbIE OCHOBaHUS. HomeHknaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHMM. [loryueHne OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @u3nyYecKHe U XMMUYECKHE CBOWCTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. [lomydenue Kucior.

Comu. Homenkiatypa coneil. @uznueckue U XuMndeckue cBorcta coneil. [lonydyenue coneit.



I'eneTnueckas CBsI3b MEXKIYy KJIaCCAMU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpE/EICHUE COJCepXKAaHUSA KHUCIOpOAa B  BO3AyXe, IOJIyueHHe, coOupaHue,
pacro3HaBaHHE W M3y4Y€HHE CBOMCTB KHUCIIOpOAa, HAOIIOJEHHE B3aHMMOJCHCTBHS BELIECTB C KHUCIOPOJIOM U
yCIIOBHS BO3HMKHOBEHHSI W TpEKpalleHusi ropeHus (moxapa), O3HAKOMJIEHHE C oOpa3lamMu OKCHIOB U
ONMCaHUE MX CBOWCTB, MOJy4YeHHE, COOMpaHUE, paclio3HaBaHUE U M3yueHUE CBOWCTB BOJOpoja (TopeHue),
B3auMoJjieiictBue Bojopojga ¢ okcuaom Meau (II) (BO3MOXKHO HCIIONB30BaHHME BHIEOMATEPHAJIOB),
HabIoieHue 00pas3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEJOBaHHE OCOOEHHOCTEN PACTBOPEHHUS BEILIECTB C
Pa3JIMYHON PacCTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB € OIPEAEIEHHON MacCOBOM J0JEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOABI C MeTalIaMH (HAaTpUeM M KaiblieM) (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEOBaHNE 0Opa3I[0B HEOPraHMUYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, HAOIIO/EHHE
W3MEHEHUS OKPAaCKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJI0YEH, N3yUYECHHUE B3aUMOJCHCTBHS OKCUIA MEIU
(I) ¢ pacTBOpOM CepHOHl KHCIOTBI, KHUCIOT C METaUlaMH, peaKUui HeHTpanu3aiuy, I[oIydYeHue
HEpPACTBOPHMBIX OCHOBaHUM, BBITECHEHHE OJHOIO MeTala JAPYIMM M3 pacTBOpa COJM, pELICHHE
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxHenme KiIacchl HEOPraHUYECKUX COSAUHEHUN.

Ilepuoguyecknii 3axkon u Ilepuoguyeckass cucrema xumuyeckux diemenTos /I. . Menneneesa.
Crpoenne atoMoB. XumMuueckasi ¢Bsizb. OKHCINTE/ILHO-BOCCTAHOBHUTE/IbHBIC PEAKINU

[IepBrie mONBITKY KiIaccU(UKAIMM XUMHUECKUX 3JeMEeHTOB. [IoHATHE O rpymmax CXOJHBIX 3JEMEHTOB
(1IesIouHBIe M IIEIIOYHO3EMEIbHBIE METAJIbl, TAJOreHbl, HHEPTHbIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT
am(boTepHbIE OKCUABI U TUAPOKCUIBIL.

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux siemeHToB J[. M. Menneneesa.
Kopotkonepuoanas u miuHHonepuoHas Gopmbl [lepuonnyeckoil cucreMbl xumuueckux snementon /1. U.
Menpeneesa. Ilepuonsl u rpynnsl. @U3HYECKHU CMBICIT MOPSIKOBOIO HOMEpPA, HOMEPOB MEPUOA U I'PYIIIILI
JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sjiep. M3oronbl. DnekTponbsl. CTpoeHUe 3JIEKTPOHHBIX 000104eK
aToMOB nepBbIX 20 xumuueckux aneMmeHToB [lepnoanueckoi cucremsl Jl. . MenaeneeBa. Xapakrepuctruka
XUMHUYECKOT'0 JIEMEHTA I10 €ro Moja0keHuIo B Ilepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTM HM3MEHEHMsI paguyca aTOMOB XHMHMYECKHUX JJIEMEHTOB, METAUIMYECKUX W
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOAAM.

3nauenue [lepnoauueckoro 3akona u [lepuonnueckon CHCTEMBI XUMUYECKHUX JIEMEHTOB UISl PAa3BUTHSA
Hayku U npaktuku. J[. . MenzeneeB — y4€HbIN U IpaKJaHUH.

Xumudeckasi cBs3b. KoBaneHTHast (ToJispHAss W HEMOJISIPHASs) CBsI3b. DJIEKTPOOTPHUIIATEIHLHOCTH
XUMUYECKUX IEMEHTOB. MIOHHas CBA3b.

Crenenp oxucieHus. OKHUCIMTEIBHO-BOCCTAHOBUTENbHBIE peakiuuu. IIpomeccsl OKHCIEHHS U
BOCCTaHOBJIEHHsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydyeHre oOpas3loB BEIIECTB META/UIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA LUHKA C
pacTBOpamMu KHUCJIOT M UIEJIOYEH, MPOBEACHHE ONBITOB, WIIIOCTPUPYIOMMX MPUMEPBl OKHCINUTEIbHO-
BOCCTaHOBUTENBHBIX peakinii (ropeHue, peaklu pa3ioKeHus, COeIMHEHN).

Meoscnpeomemnuwie ceasu

Peanuzanus MEXNpeAMETHBIX CBA3€M INPU HM3YyUYEHUH XHMHUU B 8 KJIACCE OCYILECTBISETCS 4epe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHITUMH, SIBISIOMIUXCS CUCTEMHBIMU TSI
OTJEIIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHOHAYYHbIE TMOHSATHS: HAay4HbINH (DakT, TUroTe3a, TEOopus, 3aKOH, aHAJIU3, CHUHTE3,
Kiaccu(ukanus, NEepUOAMYHOCTb, HAOIIOJCHHUE, OSKCIEPHUMEHT, MOJEIHPOBAHUE, H3MEpPEHHE, MO/IEIb,
SIBJICHHE.

®usuka: Marepusi, aroMm, 3JEKTPOH, NPOTOH, HEHUTPOH, MOH, HYKIWJA, HU30TOMNbI, PaJUOAKTHUBHOCTD,
MOJIEKyJa, DJEKTPUYECKUH 3apsal, BEUIeCTBO, Telo, OO0BEM, arperaTHoe COCTOSIHME BeIlecTBa, ras,
¢bu3nveckre BEeJIMYMHBI, €AMHULBI U3MEPEHHsI, KOCMOC, IUTaHEeTHI, 3BE31b1, CoMHIIE.

buonorus: gorocunTes, npixanue, omocdepa.



I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOAbI, MOJIE3HBIE UCKOMAaeMble, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo n XMUMHYecKas peaKkuus

[lepnonnueckuit 3akoH. Ilepumonmueckass cucrema xumuyeckux osaemeHToB [[. M. MeHnneneesa.
CrpoeHune aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPHOJOB,
KaJusi, KaJIbLIMA U UX COEJUHEHUH B COOTBETCTBUM C MOJIOKEHUEM 3JieMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHHEM HUX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOM CBSI3U. THUMBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOIMCTB BEILIECTBA OT THMA KPUCTANINYECKON PEIIETKN U BUAA XUMHUUECKOH CBS3H.

Knaccudpukanus M HOMEHKJIaTypa HEOPraHMYECKMX BEIIeCTB. XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMUXCS K Pa3IMYHbIM KJacCaM HEOPraHWYECKHX COEIUHEHM, T€HETUYeCKas CBS3b HEOPraHMUYECKUX
BEILECTB.

Knaccudukaius XuMUYECKUX peakiiil o pa3IuuHbIM MpU3HAKaM (110 YUCIY U COCTaBY YYaCTBYIOIIUX
B PEaKIIMU BEIIECTB, 10 TEIUIOBOMY 3 (dEeKTy, 0 U3MEHEHHUIO CTENeHEeH OKUCICHUS XUMUYECKUX AJIEMEHTOB,
o OOpaTHMMOCTH, IO YYAacCTHIO KaTaluu3aTropa). DK30- M SHIOTEPMUYECKHE pEaKIHM, TEPMOXUMHYECKUE
ypaBHEHUSI.

[lonatue o ckopocTH XuMudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX XUMHUECKUX
peakuusix. lloHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. llonarue o karanmuze. Ilonarue o
XMMHUYECKOM paBHOBECHM. DakTOphl, BIHAIOIINE HAa CKOPOCTb XHMHMUYECKON peakuuud U IOJOKEHHUE
XUMHUYECKOTO PABHOBECHSI.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuumy, AJIEKTPOHHBIN OanaHc OKHCIIUTENBHO-
BOCCTaHOBUTENBbHOW peaknuu. CocTaBiIeHUWE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust >MEKTPOIUTHUECKON AUCCOLMALMU. ODJEKTPOIUTHl M HEIJIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHnu3M AuccolMaly BELIECTB C PA3JIMYHBIMU BHJIAMU XUMHUYECKON CBs3u. CTENeHb IUCCOLUALUU.
CunbHbIe U clladble AIEKTPOIIUTHI.

Peakiiun noHHOrOo OOMeHa. Y CIIOBUS MPOTEKaHUS PEaKUil HOHHOTO OOMEeHa, MOJIHbIE U COKpAlEHHbIE
VWOHHbIE ypaBHEHHs peakuuid. CBoilcTBa KHCJIOT, OCHOBAaHMH M coOJeil B CBeTe MpeACTaBIeHUN 00
NEKTPOJINTUYECKON aucconuanuu. KauecTBeHHble peakiiuy Ha HOHBL. [loHATHE O rUApoIu3e coen.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHUE C MOJEISAMHU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAJJIOB M
HeMeTaJsIoB (rpadura W anMasa), CIOXKHBIX BEHIECTB (XJIOpHIAa HATpHsl), HUCCIEIOBAaHHE 3aBHCHUMOCTH
CKOpPOCTH XMMHUYECKOH peakluy OT BO3JICHCTBUS Pa3IMUYHbIX (DAaKTOPOB, HCCIETOBAHUE AIIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEUIECTB, Mpoliecca JTUCCOLMALNN KUCIOT, MIeN04Ye U cojieil (BO3MOYXKHO HCIIONIb30BaHUE BUAEO
MaTepHalioB), MPOBEACHUE OINBITOB, WIIIOCTPUPYIOIINUX MPU3HAKK IMPOTEKaHWs pPEakluil MOHHOrO OOMEHa
(oO6pa3oBaHue ocajka, BbIJEIEHHWE Tra3za, O0pa30BaHHWE BOJIbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMii (TOpeHNe, PEaKIUu pa3ioKeHus, COSMHEHU ), paclio3HaBaHHUE
HEOpPraHMYECKHUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX pPEaKIMi Ha MOHBI, PElIeHHE SKCIEePUMEHTaIbHBIX
3a/a4.

HemeTajiibl U UX cOeIUHEHUS

OOmast xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTE€pHbIE CTENEeHU
okucieHusi. CtpoeHne u (HU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMUYECKHE CBOMCTBA Ha
IpuMepe xJiopa (B3aMMOJEHCTBHE C METAUIAaMM, HEMEeTalllamMH, Iueiaodamu). Xioposojopon. ComsHast
KHCJIOTa, XUMUYECKHE CBOMCTBA, MOJydYeHue, MpuMeHeHue. JeficTBue Xjiaopa U XJI0pOBOJOPO/ia Ha OPraHU3M
yesioBeka. BaxkHeine XIopuasl ¥ UX HaX0XKIEHUE B IPUPO/IE.

OO6mas xapakrepuctuka 37JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIC
crerieHH okucieHus. CtpoeHue U (uU3MUYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOpPOJa M CEpBHI.
AnnoTponHble MoAU(UKAIMKA KUCIOPOAa U cepbl. XUMHUUECKHE cBOHCTBa cepbl. CepoBOAOPOJ, CTPOEHUE,
¢usnueckue M XUMHUYecKue cBoiicTBa. OKCHIBI Cepbl KakK MpEACTaBUTEIN KHCIOTHBIX OKCHAOB. CepHas



KHUCJIOTa, (U3MUECKHe W XUMHMYECKHe CBoWcTBa (0OIIME KakK MpPEICTaBUTENs Kiacca KHUCIOT |
cnenuduueckue). XuMMHUUECKUE PEaKkIiu, JIEKAIMe B OCHOBE MPOMBIIUIEHHOTO CIOoco0a MOIyYeHHUs] CEpHOM
kucioTel. Ilpumenenue cepHoil kuciaoTel. Coly CEpHOM KHCIOTHI, KAYeCTBEHHAs! peakUus Ha Cyib(ar-uoH.
Haxoxnenne ceppl M €€ coeaquHEeHUWH B HpUpoAe. XHMHYECKOE 3arpsA3HEHUE OKPYXKAIIEH Cpeabl
COCMHEHUSIMH  cepbl (KHUCJIOTHBIE JIOKIHM, 3arps3HEHHE BO3JyXa H BOJOEMOB), CHOCOOBI €ro
MIpeI0TBPALLECHUSI.

OOmast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
CTENEeHU OKHCIEHUs. A30T, pacCpOCTpaHeHue B pupoje, Guzndeckue u Xxumuueckue cpoiictsa. Kpyrosopor
a3oTa B Npupoje. AMMHUAK, ero (pU3MUECKUe M XUMHUYECKHE CBOWCTBA, MojiyuyeHHe U npumeHeHue. Conun
aMMOHHUS, UX QU3NYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakiysi Ha HOHbl aMMOHHSI.
A3oTHas KUCIOTa, e€ mojlyueHue, GU3nUecKue U XUMHUYECKHe CBOicTBa (00IIMe Kak MpeacTaBUTENs Kiacca
KUCIOT W crenuduyeckue). Mcnonp3oBaHMe HUTPATOB U COJIEM aMMOHHS B KayeCTBE MHUHEPAJIbHBIX
ynoOpeHni. XUMHUECKOe 3arpsi3HEHHE OKpY’Kalollel cpesbl COCAMHEHUSIMHM a30Ta (KHCIOTHBIC TOXKIHM,
3arpsi3HEHUE BO3/yXa, MOYBHI U BoJI0EMOB). Docdop, amutoTponHble Moaudukanuu dpocdopa, pusnueckue u
xumuueckue coictBa. Okeun docdopa (V) u docdopHas kucnora, GU3NIECKUE U XUMHUUECKHE CBOWCTBA,
nosydenue. Mcnonbs3zoBanue GpochaTtoB B KaUeCTBE MUHEPAIBHBIX y100pEHHIA.

OOmas xapaktepucTuka 35eMeHTOB IVA-rpynnbl. OCoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIEHU OKHUCIJIEHUS. YTIEpoJl, aJUIOTpOIHbIe MOAU(UKALINK, PACIPOCTPaHEHUE B MpHUpOJe, PU3NYECKUE U
XUMHYecKue cBoiicTBa. AncopOuust. Kpyrosoport yriaepona B npupoje. OKCHIIBI YIiieposa, ux pu3nuecKue u
XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha >KHMBBbIE OpPraHU3MBbI, MOJIY4YEHHE M NIPHUMEHEHHUE. OJKOJOTHYECKHE
pobIeMbl, CBsI3aHHbIE ¢ OKCHIOM yriaeposa (IV), runoresa rio6aabHOro NOTEIMICHHUS KJIMMaTa, HapHUKOBBIN
3¢ dekTt. YronpHas KUCIOTa U €€ coyd, UX (pU3nueckue U XMMUYECKHUEe CBOMCTBA, MOJIyYeHUE U IIPUMEHEHHE.
KayectBeHHast peakuusi Ha KapOOHAT-uOHBI. Mcrmonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHauabHBIE MOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COCAMHEHMSX yriiepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJI, TJIMLIEPHUH, YKCyCHas KucioTa). [IpupoaHble UCTOYHHUKHU YTII€BOJOPOIOB (Yrodb,
NPUPOJHBIN Tra3, He(Th), MPOAYKTHl MX NepepaboTku (OEH3WH), WX pOJb B OBITY M NPOMBIIUIEHHOCTH.
[TonsiTe 0 GMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHMpaxX, OeiKax, yrieBoJax — U UX POJIM B )KM3HH YEJIOBEKA.
MarepuranbHOe EAMHCTBO OPraHUYECKUX U HEOPTAHUUECKUX COECAUHEHUN.

Kpemuuii, ero gusndeckre 1 XuMHUUeCcKUe CBONCTBA, MOTydeHne U npuMeHenne. CoenHeHus: KpeMHUS
B mpupojge. O6mue npezacraBieHus o6 okcuae kpemHus (IV) m kpemuueBoil kucimore. CUIMKAThl, HUX
HCIOJIb30BaHue B OBbITY, B MPOMBIIIJICHHOCTH. BajkHelne cTpouTelbHble MaTepHUalbl: KepaMUKa, CTEKIIO,
LIEMEHT, 0eToH, >xene300eToH. I[IpoGiiembl 0€30MacHOrO HCIONB30BaHHUA CTPOUTENBHBIX MaTepHajoB B
MOBCEIHEBHOM KU3HH.

Xumuueckuii sIkcnepumenm:

n3y4yeHue 00pa3lioB HEOPTaHUYECKUX BEILECTB, CBOWCTB COJITHOM KUCIIOTHI, IPOBEACHNE KaUeCTBEHHBIX
peakiuii Ha XJIOPUI-UOHBI U HAOJIIOJEHUE NMPU3HAKOB UX MPOTEKaHMs, OMBITHI, OTpaXkaronye Gu3ndeckue u
XMMHUYECKHE CBOWCTBAa TaJIOTEHOB W WX COEIUHEHHH (BO3MOXHO HCIIOJIb30BAHHE BHUAEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOO0pa3llaMd XJIOpUIOB (TAJOT€HHIOB), O3HAKOMIJIGHHE C oOpa3laMu cepbl H  eé
COETMHEHUSIMH (BO3MOKHO MCIIOJIb30BaHUE BHIEOMATEpUANIOB), HAOJIOIeHUE Tpoliecca 00yTJIMBaHUs caxapa
MoJT JIeHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, HM3y4Y€HHE XHUMHYECKHX CBONCTB pa30aBICHHOM
CEpHOIl KHCJIOTHI, TMPOBEACHHE KAuYeCTBEHHOM peakuuu Ha cyiabhaT-MOH W HaONIo/IeHHE TpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3MUYECKUMH CBOWCTBaMM a3oTa, ¢ochopa M HX COCAMHEHHUH (BO3ZMOXKHO
HCIOJIb30BaHUE BHUJIEOMATEPHAIIOB), 00pa3liaMu a30THHIX U (GocPOpHBIX yI0OpEHH, MoTydeHue, coonpaHue,
pacro3HaBaHME U W3Y4YEHHME CBOMCTB aMMHaKa, MPOBEJEHUE KAYECTBEHHBIX PEAKLUl Ha MOH aMMOHMS U
dbochaT-uoH M H3ydeHHE MPHU3HAKOB HUX IMPOTEKaHUs, B3aUMOJAEHCTBHE KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTBl ¢ MEIbI0 (BO3MOXHO HCIOJB30BAHHE BHJCOMATEPHANIOB), M3yUYEHUE MOJIENIEH KPUCTAUIMYECKUX
peméTok anmasa, rpadura, QyiaepeHa, 03HAKOMJIEHHE C IPOIECCOM ancopOIuu pacTBOPEHHBIX BEIECTB
aKTUBHPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOrasa, MojiyueHue, COOMpaHue, paclio3HaBaHuEe M U3y4YEeHHUE
CBOMCTB yIJIEKHUCIIOTO ra3a, MpoBe/IeHNEe KaUyeCTBEHHbIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U W3y4YEeHHE



IIPU3HAKOB HX IPOTEKaHMWs, O3HAKOMJIEHHWE C NPOAYKIMEW CHIMKATHOW INPOMBINUIEHHOCTH, PEIIECHUE
SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BajkHel1e HeMeTalIbl U UX COeIUHEHUS.

MeTtannbl 1 UX COeIMHEHUS

OOmasi XxapakTepUCTUKAa XHMHUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHMU WX IOJIOKEHUS B
Ilepnognueckoii cucreMe xumuueckux siemeHToB J[. 1. MengeneeBa u crpoeHuss atoMoB. CTpoeHue
MeTaiioB. MeTtannuueckasi CBSI3b U MeTaJUIMUECKas KpUCTAJTMYecKasl pemérka. DJIEKTPOXUMHUUECKUN psif
HanpsDKeHUH MeTayuioB. DHU3MUECKHe M XMMHUYECKHE CBOMCTBa MeTaiyioB. OOmue crnocoObl MOIydeHUs
MeTaisioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT Koppo3uu. CriaBbl (CTajb,
YyT'YH, JIOPATIOMHHUAN, OPOH3a) U MX IPUMEHEHUE B OBITY U MPOMBIIIIJICHHOCTH.

[llenounble meTamibl: mnojokeHue B llepuogmyeckoid cucreme XuMuU4yeckux sieMeHtoB [, .
MenzeneeBa, CTpOEHHE MX aTOMOB, HAaXOXKJEHHE B mpuponae. dusnueckne W XUMHUYECKHE CBOWCTBA (HA
npuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUABI HATpUs U Kanus. [IpiMeHeHne meouHbIX METaIOB U UX
COCIMHECHUM.

[IlemoyHO3eMeENBbHBIE METAUIBl MAarHuid W KalblMi: mnojokeHne B Ilepuonnmueckoit cucreme
xumuueckux aieMeHToB J[. M. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOXKJEHUE B Ipupone. Pusndyeckue u
XMMHUYECKHE CBOMCTBAa MarHus M Kaublivd. BakHeimme coeanHeHUs KaibLus (OKCHJA, THAPOKCH], COJIN).
JXKeécTkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUSI.

AnmroMuHMil: nonoxkeHue B Ilepumommyeckoil cucrteme xumuueckux anemeHtoB Jl. M. MeHnneneena,
CTpOEHHE aToMa, HaXOoXJeHHe B npupoje. duznyeckre U XMMUYECKHE CBOMCTBA allOMHHHUSA. AMQOTEpHBIE
CBOICTBa OKCHA U THIPOKCH/IA ATFOMUHHSL.

XKeneso: nonoxenue B [lepuoanueckoit cucreMe xumuueckux snemeHToB J1. Y. MenneneeBa, crpoenue
aToMa, HaxoxX/ieHue B npupoje. dusnueckue U XuMu4eckre cBocTBa xeine3a. OKCUIbl, THIPOKCHUIIBI U COTTU
xene3a (II) u sxenesa (I1I), ux coctas, CBONCTBA U MONTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE ¢ o0paslamMy METaJUIOB M CIUIaBOB, HMX (PHU3MUYECKUMH CBOMCTBAMH, HU3y4YCHHE
pe3yabTAaTOB  KOPPO3WH  METALIOB  (BO3MOXXHO  HCIIOJIb30BAaHWE  BHIECOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KalbIMsl M HATpUs C BOJOH (BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPUANIOB),
HCCIIeIOBaHNE CBOMCTB >KECTKOM BOJIbI, ITpOLlecca TOPEHUs Kele3a B KUCIOpoJe (BO3ZMOXKHO MCHOIb30BaHUE
BUIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIil Ha MOHBI: MAarHus, KalbLUs, aIFOMUHUS,
uuHka, xenesza (II) u xenesa (I1I), menu (I1), HaOmroeHNe U onUcaHKUe MPOIECCOB OKPAIIMBAHUS IJIAMEHHU
MOHAMM HATpus, Kaldusl M KajblUsd (BO3MOXKHO MCIIOJIb30BaHME BHJEOMATEPHANIOB), HCCIEJOBaHHE
aM(OTEepHBIX CBOMCTB 'MAPOKCUAA AIFOMUHUS U THIPOKCH]IA IMHKA, PEellIeHNe SKCIIEpUMEHTAIbHBIX 3a/1a4 110
Teme «BakHelme MeTabl U UX COEIUHEHUS.

XuMus 4 OKpy:KamoLas cpeaa

BemectBa 1 Marepuansl B NOBCEIHEBHOMN JKHM3HM YelIOBEKa. be3omacHOe UCMOJIb30BaHUE BEILECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBasi moMOIIb MPH XUMUYECKUX 05KOT'aX M OTPABIICHUSX.

XUMHUECKOe 3arpsi3HEHHE OKpYyXkaromeil cpeisl (mpeienbHas AOMYCTHMas KOHLEHTpAlMs BEILECTB,
nanee — [1/1K). Ponabs XxumMuu B pelieHHH 3KOJI0THYECKUX Mpooem.

Xumuueckuii IKcnepumenm:

n3y4eHue 00pasloB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUabl).

Mesicnpeomemnuwle céazu

Peanuzanus MeXnpeAMETHBIX CBsA3€M NMpU H3yYyeHUH XHMMHUU B 9 Kilacce OCYIIECTBISETCS uepes
UCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHH, SBISIOMINUXCS CUCTEMHBIMH IS
OTJIENIbHBIX MTPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAY4YHbIE MOHSATHUA: HAay4yHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHUHTE3,
KJaccupuKanus, MNEepUOAUYHOCTb, HAONIOJCHHE, HKCIEPUMEHT, MOJEIUPOBAaHUE, H3MEpPEHHE, MOJEIb,
SBJICHHE, TAPHUKOBBIHN 3((EKT, TEXHOIOTUS, MaTEPUAIIBI.

®usuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIUJA, HU30TOIbI, PaJUOAKTUBHOCTH,
MOJIEKYJIa, SJEKTPUUECKUN 3apsi]], TPOBOJHHUKH, MOJYIPOBOIHUKH, TUIEKTPUKH, (POTORIEMEHT, BEIIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSIHHE BEIECTBa, ra3, pacTBOP, PaCTBOPUMOCTh, KpHCTalIMYecKas peniérka,



CIUIaBbl, (pU3MYECKHE BEIMYWHBI, €AUHUIBI W3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
CounHize.

buonorust:  ¢dotocuHTe3, ApixaHwe, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIE  YIOOPEHHUS,
MI/IKpOBJ'IeMeHTI)I, MaKpOC)J'IeMeHTI)I, IIUTATCIIbHBIC BCUICCTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpANBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAaeMbIe, TOTUIHBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOT'PAMMBLI 11O XMMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS POTrPaMMbl OCHOBHOT'O 00I1Iero 00pa30BaHus TOCTUTAIOTCS B XO/1€
0o0y4eHHUs1 XUMUH B €IMHCTBE Y4eOHOM M BOCIHUTATEIHHON IE€ATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH
POCCUICKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, TNPHHATBIMA B OOIIECTBE
MpaBWJIaMd U HOPMaMH TIOBEJEHHS U CIHOCOOCTBYIOT IpolleccaM CaMOIIO3HAHHUSA, CaMOpPa3BUTHS U
COLMAIIN3AIIUH 00YYaIOLIHXCS.

JIM4HOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYyYaIOLIUXCS PYKOBOJCTBOBATHCS CHCTEMOI
MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMN W PACIIMPEHUE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOIIECHHSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY M HAay4YHOMY HACIEAMIO,
MOHUMaHMUs 3HAYEHUS XUMHMYECKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIecTBa, CIHOCOOHOCTH BIa/ETh
JIOCTOBEPHON HH(pOPMAIMEH O TEPEAOBBIX TOCTIKCHHUSIX W OTKPBITHUSX MHUPOBON M OTEYECTBEHHOW XWMMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCcTpoiicTBe MUpa M 00IIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

MIPEJCTABICHUS. O COLMAIbHBIX HOpMax M IMpPaBHUIaX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOHM, y4eOHOMCCIIE0BaTENbCKOW, TBOPUECKON U
JpyTUX BUAAX JEATENBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOHM JAEATEIILHOCTH NMPHU BBHIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3314, BHIIOJHEHUN XUMHYECKUX IKCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MPOEKTOB,
CTpEMJICHHSI K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIM B MPOLIECCE ITOM Yy4eOHOM IesATeNbHOCTH, TOTOBHOCTH
OILICHHMBATh CBOE MOBEACHUE U MOCTYNKHU CBOMX TOBAapHILEH C MO3UIUU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKHUE IMPEACTABICHUS O BELIECTBE M XUMHUYECKOM peakluH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH W COCTABIIIOIIME OCHOBY JUIA IOHUMAaHUS CYIIHOCTH HAy4HOH
KapTUHBI MUPA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOIbI, B3aUMOCBS35X YellOBeKa
C IPUPOAHON CPEAOH, O POJIM XMMHUH B ITIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIE MOTHBBI, HAIPaBJICHHBIC HA MOJyYeHHE HOBBIX 3HAHUM MO XUMHHU, HEOOXOAUMBIE JUIS
0O0BsICHEHHSI HAOIIOAAeMbIX MPOLECCOB U SIBJICHHM, MO3HABaTEeNbHOW, MH(OPMALMOHHON M YUTATEIbCKOM
KyJbTypbl, B TOM UYHCJIE HAaBBIKOB CaMOCTOSTENbHOH paboOThl € Y4eOHBIMH TEKCTaMM, CIIPaBOYHOMN
JUTEPaATYpO, JOCTYITHBIMU TEXHUUYECKUMHU CpPeICTBaMU MH(GOPMAIMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOyuYeHMI0O U TO3HaHHIO, JI0003HATENbHOCTh, TOTOBHOCTH M  CHOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHON W  MCCIEAOBATEIbCKOM  JEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIEM;

4) popMupOBaHHS KYJbTYPHI 310POBbS:

OCO3HaHUE LECHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0pOBbIO, YCTAaHOBKM Ha
3I0pOBBIM 00pa3 KU3HU, OCO3HAHME IMOCIEACTBUM W HENpUATHE BPEIHBIX NPUBbIUEK (YyHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTUKOB, KYPEHUs), HEOOXOIUMOCTH COONIOIEHUs MpaBHi 0€30MacHOCTH NMPH OOpaleHUH C
XMMHUYECKUMH BELIECTBAMH B ObITY U peanbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHUA:

MHTEpeC K MPaKTUYECKOMY HM3yuUeHHUIo Mpodeccuil W Tpyaa pa3iuyHOrO poja, yBaK€HUE K TPYyAy U
pe3ysbTaTaM TPYAOBOM JESATENIBHOCTH, B TOM UMCIIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX 3HAHUM 10 XUMUH,
OCO3HaHHBIM BBIOOp MHAMBHUIYaIbHOM TpPAEKTOPUU MPOJOHKEHHUS 0O0pa3oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB U TMOTPEOHOCTEW, YCIEIHIHOM
npodeccnoHanbHOM AEATEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBATHCS B
npoeCcCUOHATILHOM Ccpejie;

6) IKOJIOrMYeCcKOr0 BOCIIMTAHMS:



IKOJIOTHUYECKHU I1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJe KaK MCTOYHUKY JKM3HM Ha 3emiie, OCHOBe e€
CyIIIECTBOBAaHMS, TOHUMAaHHUE IIEHHOCTH 37J0POBOTO M Oe30macHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHHE
K COOCTBEHHOMY (PU3UYECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTU COOIOJCHHS MPaBUI
0e30macHOTo MOBEJICHUS MPU PabOTE C BEIIECTBAMH, a TAKKE B CUTYAIUAX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU
JIIOJICH;

CHOCO6HOCTI/I HpI/IMeriTI) 3HAaHUA, nonyqaeMLIe HpI/I I/IBY‘IGHI/II/I XUMHHU, OJIA pemeHI/m 3a1a4, CBA3aHHBIX
C OKpYyXXarollel NPUPOJHOM CPENOM, I IOBBILICHUS YPOBHS DKOJOTHMYECKOM KYJBTYPbI, OCO3HAHUS
MI00ATBHOTO XapaKTepa SKOJOTHYECKUX MpOoOJeM W TMyTeH WX peIIeHUs MOCPEICTBOM METOJ0B XHMUH,
JKOJIOTUYECKOTO MBIIUICHUS, YMEHUsSI PYKOBOACTBOBATHCA KM B IIO3HABATEIbHOW, KOMMYHUKATUBHOW H
COIIMAJIbHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATbI

B cocraBe meranpenMeTHBIX Pe3ylbTaTOB BBIACISAIOT 3HAYMMBIE ISl (POPMUPOBAHUS MHUPOBO33PEHUS
oOleHay4YHple TOHATUSA (3aKOH, TEOpHWsl, MPHUHIIMI, TUIOTEe3a, (akT, CHUCTeMa, MPOIECC, IKCIEPUMEHT H
Jpyroe.), KOTOPBhIe HCIMOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEAMETax W IMO3BOJISIIOT Ha OCHOBE
3HAHUH M3 O3TUX NpeaMeToB (OpMHUpOBaTh MPEJCTABICHHE O IIEJIOCTHOM Hay4yHOM KapTUHE Mupa, U
yHHUBEpCcaJdbHble yueOHbIE MAeHcTBUS (IMO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJSTHBHBIC), KOTOpHIE
obecreunBarOT (POPMHUPOBAHHWE TOTOBHOCTH K CAaMOCTOSITEIPHOMY IUTAHUPOBAHHMIO M OCYIIECTBIICHHUIO
y4eOHOU JesITeNbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble Jornyeckne AJeMCTBUSA:

YMeHI/ISI HUCIIOJIB30BAThH HpI/IéMLI JIOTUYCCKOTO MBINIJICHUSA HpI/I OCBOCHHUHN 3HaHI/II711 paCKpI)IBaTB CMBICJT
XUMHYECKUX TOHSATHI (BBIACTATh MX XapaKTepHbIE MpPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU
HOHSITI/ISIMI/I), HUCIIOJIB30BATh NMOHATUA OJIA 06T)$ICHGHI/I$I OTICIIBHBIX q)aKTOB nu HBHeHHﬁ, BBI6I/IpaTB OCHOBaHUA
Y KPUTEPHUH JUIA KIacCU(PHUKAIMN XUMHUYECKUX BEIISCTB M XMMHUECKUX PEaKIi, yCTaHABIMBATh MPUIHHHO-
CIIEICTBEHHBIE CBSI3M MEXAYy OOBEKTAMHM H3Y4YEHHs, CTPOUTH JIOTUYECKHE pacCyXAeHHUsS (MHAYKTHUBHBIE,
JENyKTUBHBIE, IO aHAJIOTUH ), JIeNIaTh BBIBOJBI U 3aKIIOUCHUS;

YMeHI/Ie HpI/IMeHHTB B npouecce IIO3HAHUWA ITOHATUSA (Hpe)IMeTHI)Ie nu MeTaHpeHMeTHBIe), CUMBOJIMYCCKHEC
(3HAKOBBIC) MOJICTH, WCIONB3yeMble B XUMHUH, MPEOOPa3OBBIBATH IIHMPOKO MPUMEHSIEMbIE B XUMHH
MOJICJIbHBIC TIPEACTABJICHHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA), XUMHUYecKas (opmylia U ypaBHEHHE
XUMHYECKON peakuu — TMPU PelIeHHH Yy4eOHO-MO3HABATENBHBIX 3a/lad4, C Y4ETOM OTHX MOJEIbHBIX
Hpe)ICTaBJ'IeHI/Iﬁ BBIABJIIATD U XapaKTepI/ISOBaTB CYH_[eCTBeHHI)Ie HpI/ISHaKI/I Hsyqaeme O6T)eKTOB — XUMHYCCKHUX
BEIIECTB U XUMHYECKHUX PEaKIWi, BBISBIATH OOIIUE 3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIC CBS3U H
HpOTI/IBOpe'-II/ISI B Hsyqaeme npoueccax U SIBJICHUAX.

ba3oBble uccienoBarelbCKue AeiiCTBHS:

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B Ka4CCTBEC I/IHCTp}IMeHTa IIO3HAaHWA, a TaKXC B
KaueCTBE OCHOBBI /I (POPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHHI,

an/I06peTeHI/1e OIIbITA 110 HJ'IaHI/IPOBaHI/IIO, OpFaHI/ISaHI/II/I nu HpOBe)IeHI/IIO y‘-IeHI/I'-IeCKI/IX BKCHepI/IMeHTOB,
yMEHHE HaOII0AaTh 32 XOJ0M MpOoIecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0 pe3ynibTar, (hOpMyIHpPOBATH
O606HI€HI/I$I 1 BBIBOABI II0 peSYJ'II)TaTaM HpOBC}IéHHOFO OIIbITa, HCCICOOBAHUsA, COCTaABJIATH OT4ET O
pojieTIaHHOM paboTe.

PabGora ¢ unpopmaumeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh W HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUIOB U (QopM
Mpe/ICTaBICHUsS], TOJYyYaeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs JHUTEpaTypa XHUMHYECKOTO
CoJlep>KaHusl, CIPaBOYHBIE TOcOoOUs, pecypchl VHTepHeTa), KPUTHUECKU OILIEHWBATh MPOTHBOPEUUBYIO U
HEJ0CTOBEPHYI0 HHPOPMAIHIO;

yMEHHE TMPHUMEHATh pa3uyHble METOJbl W 3alpochl TpH ToMCKe U oTOope wuHpOpManuu u
COOTBCTCTBYIOH_[I/IX JaHHBIX, HGO6XOJII/IMBIX IJId  BBIIIOJIHCHUA y‘-Ie6HI)IX WU TIO3HABATCJIIBHBIX 3a1a4
onpeAeNnEéHHOro THUIla, TPUOOPETEHHUE OMbITa B 00JIACTH UCIIONB30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TGXHOJ’IOFI/If/'I, OBJIAICHUC Ky.]'IBTypOI\/'I AKTUBHOI'O HUCITIOJIB30BAHUA paSJ'II/I‘—IHI)IX ITIONUCKOBBIX CHUCTEM,



CaMOCTOSITENIbHO BbIOMPATh ONTUMAaNbHYIO (opMy TMpencTaBieHHss HHGOpPMAMM W WIIIOCTPUPOBATH
peliaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, JuarpaMmmamu, IpyruMu popmamu rpaduki 1 uX KOMOWHAIUSMUY;

YMEHHUE HCIIOJIb30BaTh M AaHAIM3MPOBATH B Ipollecce yueOHOM M MCCIe0BaTENbCKOM eATeNbHOCTH
MH(GOPMALIMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SMCTBa W TpPAHCIOPTa Ha COCTOSTHHUE
OKpY>Karolle IPUPOIHON CPEBI.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1efiCTBUSA:

YMEHUS 3aJaBaTh BOIPOCH! (B XOJe AManora u (WiM) AUCKYCCHM) MO CYIIECTBY OOCYXIaeMOM TeMbl,
(hopMyIHpOBaTh CBOM MPEIOKEHNUS OTHOCUTENIHHO BBIIOJIHEHUS MIPEIOKEHHON 3a1auu;

YMEHUSl MPEIACTABIATh IIOJYyYEHHBIE pe3yJbTaThl I[I03HABATEIBHOM JEATEIBHOCTH B YCTHBIX H
MACBMEHHBIX TEKCTax; JeNaTb MPE3CHTAlMI0 pEe3yJbTaTOB BBINOJHEHNS XHMHYECKOIO 3KCIEPUMEHTA
(;1abopaTopHOTro OIBITa, Ta00PAaTOPHOI pabOTHI MO HCCIEIOBAHNIO CBOMCTB BEILECTB, YUEOHOTO NMPOEKTA);

yMeHHsI y4eOHOro COTpPYAHHYECTBA CO CBEPCTHMKAaMH B COBMECTHOM IIO3HaBaTElIbHOM U
UCCIIEIOBATENILCKONW JESATEIBHOCTH TPH PEIIEHUH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE Y4éra OOIIMX
HMHTEPECOB M COTJIACOBAHUS MO3UIMI (00CyX/IeHUsI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIAUHAIUSI
COBMECTHBIX JCHUCTBUI, ONpe/ielieHne KPUTEPUEB IO OLIEHKE KaueCTBa BHIIIOJHEHHOW paboThl U ApYyTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe eiicTBUSA:

YMEHUE CaMOCTOSITENIBHO  ONpEAeNATb UEeNU  JACATECIBHOCTH, IIaHUPOBAaTh, OCYLIECTBIIATH,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMpATh Haubolee
3¢ deKTUBHBIE CIIOCOOBI pelIeHUs] Y4eOHBIX W TO3HABATENbHBIX 3a]lad, CAMOCTOSTEILHO COCTABIISATH HIIU
KOPPEKTUPOBaTh MPEUIOKEHHBIM aJrOPpUTM JEWCTBUM IIPU BBIITOJHEHUM 3aJaHUA C YYETOM NOJIyYECHUS
HOBBIX 3HaHUH 00 M3yuyaeMbIX 0OBEKTaX — BEIIECTBAX M PEAKIMAX, OLEHUBATH COOTBETCTBUE MOIYYEHHOTO
pe3yabpTaTa 3asBJICHHOMN LIEJIH, YMEHHUE UCII0Ib30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B yCIOBUU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATbBI
B cocTtaBe mpeameTHBIX pe3ysNbTaTOB MO OCBOCHUIO O0S3aTENBHOIO COJIEP)KaHUs, YCTaHOBJIEHHOTO
JTaHHOW (enepanbHOl pabouell MporpaMMoil, BBIAEISIOT: OCBOCHHBIE OOYYarOIIMMHUCS Hay4HbIE 3HAHUS,
YMEHHMSI U CIIOCOOBI AeUCTBUH, crienupuieckue uis IpeIMETHON 001acTi «XUMHUs, BUIBI JESTEbHOCTU TI0
MOJTyYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALNH, TPEO0OPA30BAHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U
HOBBIX CUTYyaIUsIX.
K xoniy oOyueHuss B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI OTpPakaTh
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHUI:
® DPACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHI: aTOM, MOJIEKYJd, XUMUYECKHM DIJIEMEHT,
MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAS aTOMHasl U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEIIECTBA, MOJb, MOJIIpHAsl Macca,
MaccoBasi JOJii XMMHYECKOrO 3JIEMEHTa B COEJMHEHHMM, MOJISPHBI 00BEM, OKCHZ, KHCIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKUCICHMS, XUMHMUYECKas pPEaKius,
KJacCUpUKalUsl peakluil: peakiUu COEAMHEHHUS, PEAKIMH Pa3JIoKEHUs, PeaKklUH 3aMelleHus,
peakiuu oOMeHa, HK30- U PHIOTEPMUYECKHE PEAKLUH, TEIUIOBOW 3(PQEKT peakiuu, SApO aToMa,
JJIEKTPOHHBIN CIIOM aToMa, aToMHas OpOWUTalb, paJuyc aToMa, XUMUYecKas CBS3b, MOJSpHAs U
HENOJISIpHAsl KOBAJIEHTHAsI CBSI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH, pacTBOp, MaccoBas IO
BelecTBa (MPOICHTHAs KOHIIEHTPAIlUs) B PACTBOPE;
®*  JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX INOHATUN M NPUMEHATH 3THU MOHSITHUSA NIPH
OINMCAaHUU BEUIECTB U UX MPEBpalllEHUH;
®  JCIOJIB30BaTh XHMHYECKYI0 CHMBOJMKY JJs1 COCTaBjieHUs (OpMyJd BELIECTB M ypaBHEHH
XUMHUYECKUX PEAKIIHiL;
® OIpenensiTh BAJEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHMSAX, CTEMEHb OKHCIICHHUS
9JIEMEHTOB B OWHApHBIX COEIUHEHMSIX, MPUHA/JICKHOCTh BEUIECTB K OMpEIeIEHHOMY Kiaccy
COEAMHEHUI Mo (GopMysaM, BUJ XUMHUYECKOH CBSA3H (KOBAJEHTHAas W MOHHAs) B HEOPraHMYECKHX
COETMHEHUSIX;



packpsiBaTth cMbici [lepuonmueckoro 3akona . M. MenzaeneeBa: 1eMOHCTpUpOBaTh NOHUMaHUE
MEepPUOANYECKON 3aBHCHUMOCTH CBOWCTB XMMHUYECKHMX JJIEMEHTOB OT UX IIOJIOKEHHUS B
[leproguueckoil cucTeMe, 3aKOHOB COXPAHEHHUS MAacChl BELIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUeHHsI, 3aKOHa ABOraipo;

ONUCBHIBATh M XapakTepu3oBaTh TaOnu4Hylo ¢opmy Illepuoguueckoil CHCTEMBl XHMHYECKUX
3JIEMEHTOB: Pa3jinyaTh MOHATHS «rJ1aBHas noArpymmna (A-rpymma)» u «mobouyHas noarpynma (b-
rpymnmna)», Manble ¥ OOJbIINe NepUObl, COOTHOCUTh 00O3HAYEHUS, KOTOpPbIE UMEIOTCS B TaOIuIle
«ITepnognueckas cucrema xumuueckux odiaemeHToB [J[. M. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHHS aTOMOB XUMHUECKUX JIEMEHTOB (COCTaB M 3aps] g1pa, olliee Yucio
3JIEKTPOHOB U pacrpeieSIeHNe UX 0 AIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPIraHUYECKUE BEIECTBA, XUMHUUECKUE peakiuu (T10
YHCITy U COCTaBY yYacCTBYIOIIMX B PEaKIMU BEILECTB, 110 TEIJIOBOMY d3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB pAa3IMYHBIX KIACCOB,
MOATBEPK/1asi OMHCAHHWE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKuuii;

MIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa, BO3ZMOXXHOCTHU
MPOTEKaHUsI XMMUYECKUX MPEBPAIICHUI B pa3IMYHbBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO 3JeMEHTa Mo (opMylie COeIMHEHHs, MacCOBYIO JOJIO BEIIECTBA B pacTBOPE,
MIPOBOAMTDH PACUEThI 110 YPAaBHEHUIO XUMUYECKOM peakiuy;

MIPUMEHSATh OCHOBHBIE OIEpallMd MBICIUTEIBLHOW AEATEIbHOCTU — aHAJIW3 U CHHTE3, CPAaBHEHHUE,
00001IeHNEe, CUCTEMATHU3AINI0, KIaCCU(UKAINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH —
JUISL U3yYEHUSI CBOMCTB BELECTB U XUMHUECKHUX pEaKLUi, ECTECTBEHHO-HAYYHbIE METO/IbI IO3HAHMS
— HaOJI0IeHNe, U3MEpPEHHE, MOIETUPOBAaHUE, SKCIIEPUMEHT (PealibHbIN U MBICIICHHBIN);

CJIeZIOBaTh MpaBWJIAM T0JIb30BAaHHUS XUMHYECKOH MOCYI0oW U JabOpaTOpPHBIM 000pyAOBaHHEM, a
TaKk)Ke MpaBUJaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBINOJIHEHUIO
7a00paTOPHBIX XWMHYECKUX OIBITOB IO MOJYYEHHIO M COOMPAHHIO Ta3000pa3HBIX BEILECTB
(Boopoa M KHMCIIOpOJa), MPHUTOTOBICHHIO pPAcTBOPOB C OMNpPENEIEHHON MaccoBOM Aojei
pacTBOPEHHOIO  BEILIECTBA, IUIAHUPOBATH U NPOBOAUTH XUMHYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB (JIakMmyc, ¢heHomnTanenH,
METWIOPAHXK U IPYTHE).

K xoniy oOyueHuss B 9 kJjacce NpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpPakaTh
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

PaCKpBIBAaTh CMBICII OCHOBHBIX XMMUUYECKUX MOHATUI: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, ITPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTh, JEKTPOOTPULATEIIBHOCTD,
CTENeHb OKHMCJICHHUS, XUMUYECKasl PEaKIMs, XUMUYECKasl CBSA3b, TEINIOBOM (PQEKT peakiyu, MOJb,
MOJIApHBIA 00BEM, PACTBOP, AJIEKTPOJUTHI, HEIJIEKTPOJMTHI, AJIEKTPOIUTHYECKAsl TUCCOLMAIUS,
peakiMy MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOe paBHOBecHe, 0OpaTuMble W HEOOpaTHUMbIE
peaKIyK, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIEC PEAKIIMH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAQHOBJICHHE, aJUIOTPOIHUS, aM(pOTEpPHOCTb, XUMHUECKas CBA3b (KOBaJICHTHAas, WOHHa,
MeTaJlJIn4ecKasi), KpucTaJUIueckasi penérka, Koppo3usi METaJljIoB, CIUIaBbl, CKOPOCTh XUMHYECKON
peakuuu, npeaenpHo nponycrumas konueHrpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX NOHATHI M NPHUMEHATh 3TH MOHATHUS NPH
ONMCAHUU BELIECTB U UX NPEBPALICHUN;

WCIOJIb30BaTh XMMHMYECKYI0 CHUMBOJIMKY JJIi COCTaBJeHHS (OpMyN BEHIECTB U ypaBHEHUH
XUMUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHCICHHS XUMHUYECKHX DSJIEMEHTOB B COCIMHEHHUAX
Pa3IMYHOIO COCTaBa, IPUHAMIEKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCy COCAMHEHHM II0
dbopMynaM, BUI XUMHUYECKOW CBSI3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX



COCJMHEHUSX, 3apsA]] MOHA IO XUMHUUYECKOW (opmyse, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUM, THI KPUCTAINTNYECKON PEIIETKY KOHKPETHOTO BEIECTBA;
packpsiBath cwmbicn Ilepuognueckoro 3akona J[. M. MenneneeBa M JEMOHCTPUpPOBATh €r0
MOHMMAaHHE: ONHUCHIBATh U XapakTepu3oBaTh TaOauuHyro ¢opmy Ilepuoanueckoil cuctembl
XMMUYECKHX JJIEMEHTOB: pa3iuyaTh TMOHATUS «TJaBHasg MoArpynmna (A-rpynma)» U «1mododHas
noarpynna (b-rpynma)», mamsle u OoJibIIME TEPUOMBI, COOTHOCUTh OOO3HAYEHMS, KOTOpHIE
UMEIOTCS B TNEPHOAMYECKOW TaOJMIe, C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps]l fApa, o0llee YUCIO0 IEKTPOHOB U paclpesiesieHHe UX I0
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB U UX
COEIMHEHMH B Mpejenax MajblX MEpUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOSHHS UX aTOMOB;
KJ1acCU(UIIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPIraHUYECKUE BEIECTBA, XUMHUUECKUE peakiuu (T10
YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3((eKTy, 1Mo H3MEHEHUIO
CTETIEHEN OKUCIIEHUSI XUMHUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMHCHIBaTh) OOIMME U CHENU(PUUECKHE XHUMHYECKHE CBOMCTBA MPOCTHIX W
CIIOXKHBIX BEILIECTB, MOATBEPXKAas ONHMCAHUE NPUMEpPAMHM MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHMH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTAaBJIATh YPaBHEHUS 3JIEKTPOJIMTHUUECKON NHUCCOLMALMU KUCIOT, IIEJI0YEH W COJIEH, TOJIHBIE U
COKpalI€HHbIE YpaBHEHHUS] peakUuid HOHHOTO OOMEHa, YpaBHEHHUS peakluid, MOATBEPKAAIOIINX
CYILLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT0 OajaHca 3TUX PEaKIIU;

MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHUS, BO3ZMOXKHOCTH MPOTEKaHHS
XMMHUYECKHUX NPEBPAIIECHNN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JeMEHTa Mo (opMylie COeIMHEHHs, MacCOBYIO JOJIO BEIIECTBA B pacTBOPE,
MIPOBOAMTDH PAcUEThI 110 YPAaBHEHUIO XUMUYECKOM peakuy;

coOyroaTh MpaBWiia MOJb30BaHUS XUMHMYECKOH MOCYA0H M J1abopaTopHBIM 000pyJOBaHUEM, a
TaKk)Ke IMpaBuia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XWMHYECKUX OIBITOB IO IMOJYYEHHIO M COOMpPAHHIO Ta3000pa3HBIX BEILECTB
(aMMHaKa 1 yTiIeKUciIoro rasa);

IIPOBOAMTDH PEAKIIMHU, MOATBEPHKAAIOIINE KaUECTBEHHBIM COCTaB Pa3INYHbIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM MTyTEM XJIOPHI-, OPOMU/I-, HOJIUI-, KapOoHaT-, ocdar-, CHIHKAT-, CyIbdaT-, THAPOKCH/I-
VOHBI, KATHOHBI AMMOHUS U HMOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOAHBIX PacTBOpPax
HEOpPraHMYECKUX BEIIECTB;

IIPUMEHSATh OCHOBHBIE OIEpallMd MBICIUTEIBLHOW AEATEIbHOCTH — aHAJIW3 U CHHTE3, CPAaBHEHUE,
000011IeHre, CHCTEMaTU3alllI0, BBISBICHHE NPUYUHHO-CIEICTBEHHBIX CBS3€H — A H3y4YeHUS
CBOMCTB BELIECTB U XUMHUYECKMX PpEaKIMH, €CTeCTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HabIto/IeHue, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacon
Ne HanmenoBaHue pa3iesioB u JuekTpoHHbIE (HUGPOBDbIE)
n/n TeM MPOrpaMMbl Bcero KonTpoasasre IpaxTiieckne oOpa3oBaTe/ibHbIe pecypchl
padoTbI padoThI
Pasnen 1. IllepBoHavaibHbIe XUMHYECKHE MOHSITHSA
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 ) bu6mmoreka [{OK
’ MPaKTUYECKON JNeATEITHHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemiecTBa 1 XuMHu4ueckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Wrtoro no pazgeny 20
Pa3nes 2. BaskHeiiluyne npeAcTaBUTeIH HEOPraHUYeCKUX BellecTB
71 Bosnyx. Kucnopoa. I[lonstue 6 bu6mmoreka [JOK
00 OKCcHJIax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucinorax 3 1 bu6mmoreka [JOK
1 COJIIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIACCHI 11 1 1 bu6mmoreka [JOK
) HEOPraHMYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

[Tepuonnueckuii 3aK0H U

31 [Tepuoanueckas cucrema 7 bub6moreka [JOK
' XUMHYECKUX deMeHToB J[. U. https://m.edsoo.ru/7f41837¢
Menpeneea. CTpoeHue aroma
3.2 XHUMUYECKast CBS3b. 8 1 bubmnoreka [JOK




OKHUCIIUTEILHO-
BOCCTAHOBUTEJIbHBIC PEAKITHI

https://m.edsoo.ru/7f41837¢

; s bub6mmoreka [JOK
TOT'O 1O pa3aeiy https://m.edsoo.ru/7f41837¢
P 3 bubnuoreka [JOK
€3€pBHOE BpeMsl https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHBIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undposbie)
B NpPOrpaMmblI Bcero Konrpo/mant HipaxTHyeckue o0pa3oBaTe/ibHbIE
e padoThI padoThI pecypeb
Pasnen 1. BemecTBo 1 XMMU4ecKHe peaKknu
[ToBTOpeHue u yrnyOnenue 3HaHUH bubmorexa HOK
1.1 p yry 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IesioB Kypca 8 kiacca 6
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX bubmorexa [TOK
1.2 . p 4 https://m.edsoo.ru/7f41a63
peakmmit 6
DIEKTPONIUTUYECKAS JUCCOLIMALIMS bubmorexa [OK
1.3 P A LA 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYeCKHe peakllii B pacTBOpax p
Wroro no pazueny 17
Pa3zgea 2. Hemerasibl M MX COeIMHEHUS
OO01mas xapakTepuCTUKa XUMUIECKIX bubmorexa [IOK
2.1 - p P 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmsl. ['anorenst 6
OO6mras XxapakTepruCcTUKa XUMHYECKUX bubmuorexa [JOK
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCTUHEHUA 6
OO6mras XxapakTeprucTUKa XUMHYECKUX bubnuorexa [JOK
23 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCJIMHEHHSI 6
OO0m1as XxapakTepruCcTUKa XUMHYECKUX bubmuoreka [{OK
2.4 aneMeHToB [VA-rpynnsl. Yriepoa u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHUH U UX COCIUHEHHUS 6
Wrtoro no pazgeny 25




Pa3zgen 3. MeTaJJIbI M BX CO€IHHEHUS

bu6mmoreka [IOK
3.1 OO01mue cBoicTBa METAILIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Baxxneiiime MeTamibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Htoro no pazgeny 20
Pa3nes 4. Xumus 1 oOKpysKawomias cpeaa
bu6mmoreka [JOK
4.1 BemecTBa 1 Matepuaiibl B )KU3HU YeJIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Wroro no pazueny 3
bubmuoreka [{OK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







INIOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
No KosanuecTBo yacos Jlata DJIeKTPOHHBIE N (PPOBBIE
1/ Tema ypoka Beero Kontposabubie | IlpakTuueckue W3ydenms oOpasoBaTe/bHbIE
padoThI padoThI pecypchbl
1 [Ipenmer xumun. Ponbs XumMuu B )KU3HU | bu6nuoreka [JOK
yejoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210¢
2 [TonsiTHE O METOAX MO3HAHUS B XUMUHU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)
4 Yucteie BemecTBa u cMecu. CriocoObl 1 bubmmoreka [IOK
pasziereHus cMecei https://m.edsoo.ru/ff0d26ca
5| asmonemme cvecett (na mpivepe ! Buamorexa LIOK
OUHCTKH MOBAPCHHOI COMH) https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIbI 1 bubmotexa [IOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 but6mmoreka [{OK
(CHMBOJIB) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClOXKHBIE BENIECTBA 1 Bubmiorexa IJOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
o | Jamonrocmem o senees. | Bnioness LOK
ATOMOB XHMUAECKIX SEMOHTOR https://m.edsoo.ru/ff0d2eae
11 OTHOCHUTENIbHAs aTOMHAs Macca. 1 bubmmoreka [JOK




OTHOCHTENbHAS MOJICKYJISIpHASA MaccCa

https://m.edsoo.ru/ff0d323¢

12 MaccoBast 1011 XUMHAYECKOT'0 dJIEMEHTA but6mmoreka [{OK
B COeIUHEHUN https://m.edsoo.ru/ff0d350¢
13 KomuaectBo BemecTBa. Moib. bu6mmoreka [IOK
MonsipHast Macca https://m.edsoo.ru/ff0d5230
14 ®Ou3ndecKue U XUMUYECKUE SIBICHUS. bu6mmoreka [JOK
XUMHUECKas peaKIysl https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKaHUS bubnnorexa [HOK
XUMUYECKUX PeaKni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6nmoreka [JOK
XUMHUYECKUE YpaBHEHMUSI https://m.edsoo.ru/ff0d3b88
17| newmccrna no ypammesmm xmaceri BuGmorera LIOK
» . yp https://m.edsoo.ru/ff0d5708
peaxmit
18 | (coommomm. pramowennn samemenn BuGmnorexa LIOK
A P ’ m ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
15 | ommmeronemen. OBotmemme 1 Bumnorexa LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTHU3aLUs 3HAHUH
20 Kontponbnas pabota Nel o reme bubnnorexa [JOK
«BemecTa 1 XUMUYECKUE PEaKLIUU» https://m.edsoo.ru/ff0d4290
21 fc?;ﬂy;a_K;I(\:d;g boraﬁsge(ﬁ:{f u bubmotexa [IOK
yxa. POA https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
| G o e B 10K
poaa (peakn ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObl MoJTy4eHus! KUCIOopoa B Bubnmorexa [IOK
23 71a00paTOPUU U TTPOMBIIIIICHHOCTH.

IIpumeHeHune Kuciopoaa

https://m.edsoo.ru/ff0d497a




TennoBoi 3hPeKT XUMUIECKOM

pe€akuuu, NOHATUC O TCPMOXUMHUYCCKOM

bu6mmoreka [IOK

24 YpaBHEHHUH, IK30- U IHJTOTEPMUICCKUX https://m.edsoo.ru/ff0d4790
peaKImsIxX
TornuBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 bubmotexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
Mpe0TBpAlICHUS
26| llonysonme n coSmpans neropoms BuGaorercs LIOK
y ohp poaa, https://m.edsoo.ru/ff0d4ac2
W3YYEHHUE €r0 CBOMCTBY
27 Bonopon — aneMeHT u mpocToe bubnnorexa [JOK
BenecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
8 Ddusnueckue U XMUMUYECKHE CBOMCTBA bu6nuoreka [JOK
Bosiopoza. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 IToHsaTre 0 KMCIOTaX U COJIIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTy4eHus BOAOPo/ia B bubmmoreka [JOK
1ab0paTopuu https://m.edsoo.ru/ff0d4dd0
31| cllonyuenme n coupane sonopons BuGaorercs LIOK
Y oip AOPOAa, https://m.edsoo.ru/ff0d4{42
W3YYEHHUE €r0 CBONCTBY»
37 MounsipHbIit 00BEM Ta30B. 3aKOH bubmuorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
33| memecrsa rasa v org nomeermony Buamorexa LIOK
H My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA MK 00BEMY
34 BBZ]ZII/I{SII{?/I}}IOHSI gf; er; i; f(?lfog: 3aKOHa bubmiorexa LIOK
ypas peakiutn i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B
35 dusznueckue ¥ XMMHUUYECKHE CBOMCTBA bubnuoreka [JOK

BOJIBI

https://m.edsoo.1u/ff0d587a




CocraB ocHoBauuii. [lousrue 00

bu6nmoreka [JOK

36 MHAMKATOpax https://m.edsoo.ru/ff0d59¢2
57| wemmcnnitenmot pacrsopm. Maceonan uGmiorexa LIOK
» P PbL. https://m.edsoo.ru/ff0d5b40
JI0J1s1 BELIIECTBA B PacTBOPE
[TpaxkTrueckas padorta Ne 5 o reme
38 «ITpuroroBienue pacTBOpOB ¢ bub6nuoreka [IOK
ornpeaenéHHON MaccoBOM JoJei https://m.edsoo.ru/ff0d5Seba
pacTBOPEHHOTO BELIECTBAY
39 KoHnTtponbHas padora No2 mo teme bubmuoreka [JOK
«Kucnopon. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuuKarms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| xuenommam, oononma 1 avorepmix bubmiorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKALINS, bu6nuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHue u XuMHU4eCcKHe CBOKWCTBA bubnnorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kinaccupukanms, bubnnorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosrydyeHue u XuMu4ecKre cBOWCTBA bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK
46 CIIOCOOBI MOTYYCHHUS, XUMUYCCKUE https://m.edsoo.ru/00ad947
CBOMCTBA 4
[TpakTrueckast pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuorexa [JOK

«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX
COCTUHEHUIY

https://m.edsoo.ru/00ad9b7¢c




I'eneTnueckas cBA3b MCIKAY KilaCCaMH

bu6nmoreka [JOK

48 o
HEOPraHUYECKUX COEAMHEHUN https://m.edsoo.ru/00ad9a50
bubnnorexa [JOK
49 6006 i
O06o011eHre U crucTeMaTu3alus 3HaHu! https-//m.edsoo.ru/00ad9ch2
K 0 o3
S0 | "Ocnomme xiacon neoprasaccxix uGorera IOK
i P https://m.edsoo.ru/00ad9¢ela
COETMHEHHI
I1
o | o oo oo Bumrrs 0K
) https://m.edsoo.ru/00ad9ffa
rpynnax CXOJIHbIX 3JIEMEHTOB
I o
epUOUYECKUH 3aKOH U Buborexa LIOK
52 [lepuoanyeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenaeneeBa
53 [Tepuoasl, rpymmsl, HOATPYIIIIBI bubmiorexa LIOK
PHOJIBL, TPY » OATPY https://m.edsoo.ru/00adas2c
54 Ctpoenne atomoB. CoCcTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTomnbl https://m.edsoo.ru/00ada342
0
CtpoeHue 3NeKTPOHHBIX O OIIOYEK Butmiorexa [[OK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA I10 €0 MOJIOKEHHUIO B but6mmoreka [{OK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue [leproguveckoro 3akoHa st
57 pa3BUTHA HayKU U npaktuku. /1. 1. bub6nmorexa [IOK
MenneneeB — y4€Hbli, Ie1aror u https://m.edsoo.ru/00ada96e
IpaXK TaHUH
53 DIIEeKTPOOTPUIIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
b K
59 HonHast xumMudeckast CBs3b momorexa [0

https://m.edsoo.ru/00adac34




KoBanenTHas MMoJsIpHasd XUMHUYICCKas

bu6nmoreka [JOK

60 CBSI3b I https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHasi XuMU4ecKas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHk OxuCIeHAS I https://m.edsoo.ru/00adae28
OKUCIUTETBHO-BOCCTAHOBUTEILHBIE bubmorexa IJOK
63 1 https://m.edso0o.ru/00adb07
peakuuu 6
bu6mmoreka [IOK
64 OKHUCIIUTEN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb07
6
bubmmoreka [IOK
65 Konrponsras pabora Ned nio reme 1 https://m.edsoo.ru/00adb48
«Crpoenue atoma. XUMHUYECKas CBA3bY» 6
66 Pe3epBHbIii ypok. O600111€HNE U 1 bubmuotexa [IOK
CUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/00adb33¢c
67 PezepsHslil ypok. O6001eHue u 1 bub6nuoreka [IOK
CUCTEMATHU3AIN SHAHUHI https://m.edsoo.ru/00ad9cb2
63 PesepHbIii ypok. O6001IeHHE H 1 bubmuorexa [JOK
cUCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KJIACC

KoauuyecTBo yacoB

DJIEKTPOHHBIE N (pOBBIE

Ne TeMa ypoka K I Aara o0Opa3oBaTeJbHbIE
/i yp Beero OHTPOJIbHBbIE PaKTHYeCKHe W3yueHust p
padoThI padoThbI pecypchl
Ilepnoauueckuii 3aKoH.
1 Hepnoﬂnqecxaﬂ CUCTEMA XUMHYECKAX 1 bubmorexa IJOK
proa https://m.edsoo.ru/00adb59e
anemenToB JI. M. Menaeneera
3aKOHOMEPHOCTHU B U3BMEHEHUH bubnuorexa [JOK

2 CBOMCTB XUMHYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6b
HEPBBIX TPEX MIEPUOJIOB 6

3 Knaccudukanust 1 HOMEHKIIaTypa 1 bu6mmoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapr xumMnueckon CBI3U U THUIIBI 1 bu6nmoreka [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6d
KonTponbnas padora Nel no teme

5 «[loBTOpEHUE U yrirybieHre 3HaHUH 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay
Knaccudukanus xumMuaeckux bubnuorexa [JOK

6 b 1
peaKIyil Mo pa3InYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsaTHE O CKOPOCTH XUMHYECKON

7 €aKINI HOHHI”)[I/IC 0 TOMOT'€HHBIX U 1 Bubmorexa IIOK
PeaKIiH. https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEAKIIHSIX
[ToHsITHE 0 XUMHUYECKOM PAaBHOBECHHU.

] @DaxTopHl, BIUSAIOLINE Ha CKOPOCTh 1 bubnnorexa [HOK
XUMUYECKON PEaKLUU U MOJIOKEHUE https://m.edsoo.ru/00adc28¢
XUMUYECKOTO PABHOBECHS
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK

9 1
peakiuu https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTUICCKON

p P bu6nmoreka [JOK

10 mucconmarmu. CuiabHbBIE U cia0bie 1

OJICKTPOJIMTEL

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




bu6nmoreka [JOK

11 Nonnble ypaBHEHUS peakuuii https://m.edsoo.ru/00add44
8
XUMHYECKHE CBONCTBA KUCIIOT U but6mmoreka [{OK
12 OCHOBAHHUH B CBETE MPEACTaBICHUI https://m.edsoo.ru/00add5d
00 AJIEKTPOIUTHIECKON JUCCOIHAIIIHI 8
XHUMHYECKHE CBOMCTBA COJIEH B CBETE bubmuoreka [JOK
13 npeACcTaBiIeHUI 00 https://m.edsoo.ru/00add8b
AIEKTPOJIUTHIECKON TUCCOIUAIITT 2
bu6mmoreka [JOK
14 [TonsTHE O TMApOIM3E CONei https://m.edsoo.ru/00add9d
4
O06o001eHNe U CHCTeMaTH3aIUs bubmiorexa LIOK
15 ! 1 https://m.edsoo.ru/00addd 1
3HAHHUH 5
16 gg:ﬁg?ﬁgn?zﬁ;ﬁiﬁme bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a/1a49»
17| Orerpommsesan mecomaums BuGnorerca LIOK
p g [UHATLIL. https://m.edsoo.ru/00addec0
XUMUYECKHE PEaKIIUU B PACTBOPAX)
18| Xumansconse coocrsa s mpmmeepe BuSmsorexa LIOK
pUMEp https://m.edsoo.ru/00addfe2
XJIOpa
16| xumamccknt caotiorsa, mosyaenne, BuGtorerca LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHECHHE
20| lonyuenme commoi cncsom, Bu6noterca LIOK
Y N . ’ https://m.edsoo.ru/00ade348
M3y4YeHHe €€ CBOMCTBY»
21 Beluncienus no ypaBHeHUAM bubnnorexa [JOK

XUMHNYCCKHNX peaKHHﬁ, CCJIM OJHH U3

https://m.edsoo.ru/00ade4 88




PCarcHTOB J1dH B HM30BITKE

2 OO6m1ast XxapaKTepUCTHKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmsr https://m.edsoo.ru/00ade64a
AToTpomHBIE MOTUPUKALIUN CEPHI.

Haxoxnenue cepbl 1 €€ coeMHEHU I bu6nuoreka [JOK

23 .

B IIpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cepbl

24 CepoBoaopon, cTpoeHue, puzndeckue bubmuoreka [JOK
1 XMMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunnl ceprel. CepHas KUCIIOTA,

25 (I)H3HII1[eCKHE u XI/H\EI/ILICCKI/IG CBOICTBa bubmorexa HOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUUYECKHUE PEAKIUH, JIEIKALIUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a

26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexa [JOK
XHUMHYECKOE 3arps3HCHUE https://m.edsoo.ru/00adec8a
OKpY>KarollIeu cpebl COCAUHEHUSIMHU
cephl

27 BrrunciaeHne MaccoBoil 10U BBIXO1a bubnuoreka [JOK
MIPOJYKTA peaKiuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapaKTepUCTHUKA SJIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHEHHE bub6nuoreka [IOK

28
B IIpupoe, Gu3nvecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
Ammuak, ero pusznueckue u

29 XI/IMI/I‘{eC’KI/Ie c(bl;oﬁCTBa MOJTy4YEeHHUE U bubmorexa LHOK

’ y https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 <<1P[0J'I YEHHUE aI\fMI/IaKa M3y4YEHUE €TI0 bubmorexa [IOK
Y > 113Y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3zoTHas KucnoTa, e€ pusnyeckue u bubnnorexa [JOK

XHMHYECKHE CBOMCTBA

https://m.edso00.ru/00adf306




Hcnonb3oBaHue HUTPATOB U coJieit
AMMOHHA B KaUCCTBC MUHCPAJIbHBIX

bu6nuoreka [JOK

32 yRobpenuii. Xummueckoe . https://m.edsoo.ru/00adf518
3arpsiI3HEHUE OKPYIKAIOMIEH Cpebl
COCAMHEHUSIMU a30Ta
33 g?(())cc(%)(()) pﬁglKIfIffn((i))f; q)q())yll)jn(q\gz:gne u bubmorexa LHOK
P N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue ¢pocdaToB B KauecTBe
34 MUHEPAIBHBIX YI00pEHUI. bubnnorexa [JOK
3arpsi3HEHUE IPUPOIAHOMN CPEIbI https://m.edsoo.ru/00adfc20
dbochaTamu
35| mpmore, Dsecne n xmmscexne BuGatorercs LIOK
PHPOAC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepoja, ux GU3uIecKue u
36 XHUMHYECKHE CBOMCTBA. bu6nmoreka [JOK
DKOJIOru4ecKue npooiIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuAoM yriaepoaa (IV)
37 YronbHas KUCIIOTa U €€ COJU bubmiorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padota Ne 4 o Teme
38 "[TonyueHue yriekucioro rasa. bubmmoreka [JOK
KauecTtBenHas peakiuus Ha kKapOoHaT- https://m.edsoo.ru/00ae027¢
noH"
19 | optammctnamt meceret sk o Bumrorexa LIOK
P n https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX YTIepoaa
40 Kpemnuii u ero coequHeHUS bubmmorexa [TOK
p A https://m.edsoo.ru/00ae080a
41 [IpakTnueckas pabora Ne 5. Pemenue bubnnorexa [HOK

OKCIICPUMCHTAJILHLBIX 3a/1a4 110 TCME

https://m.eds00.ru/00aec0bf2




«Baxkneine HeMeTaIIbl U UX
COCAMHCHUS)

Konrtponsnas padora Ne3 no reme

42 «BaxHeime HeMeTaIbl U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COEIMHEHN
OO6m1as XxapakTepruCTUKA XUMHYECKUX
DJIEMEHTOB — METAJIJIOB.
MerTtannuueckas CBSI3b U bu6mmoreka [IOK
43
MeTaJlT4ecKasi KpucTajindeckas https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA
METAIIOB
XHUMHYECKHE CBOMCTBA METAIJIOB.
44 DJIEKTPOXUMHUYCCKHUM Psl bubmorexa LOK
P N Pl https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJlIOB
OO61u11e cnocoObl MOTyYEeHHUs
MeTaoB. CruiaBel. Berauciaenns mmo
45 ABHCHUSIM XUMUUYECKUX PEaKIUi bubmorexa HOK
yp PCaKilH, https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
IPUMECH
46 IlonsiTHE O KOPPO3UU METATIIOB bubmiorexa LIOK
PP https://m.edsoo.ru/00ael1278
but6mmoreka [{OK
47 €JIOUHBIE METaJIbI
1 https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUIPOKCUIBI HATPUS U bu6nuoreka [JOK
KaJust https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNbHBIE METAIIBI — but6mmoreka [{OK
KaJIbIUI U MarHuil https://m.edsoo.ru/00ael5e8
50 Baxneimnme coemuHEHNS KAJIbIUI Bubmorexa IIOK
A I https://m.edsoo.ru/00aelS5e8
51 O0001IeHrEe ¥ cUcTeMaTH3aIHs
3HAHUU
52 JKEcTKOCTh BOJIBI M CIOCOOBI €€ bubmmoreka [JOK




yCTpaHEHUS

https://m.edso00.ru/00ac1886

[IpakTrueckas padorta Ne 6 mo Teme

. .. b K
53 "KEcTKOCTL BOBI M METOJEI €8 nbmmotexa L0
yerpatens” https://m.edsoo.ru/00aelaed
. bubmuoreka [JOK
>4 AmoMuHmi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
THAPOKCH]IA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
>6 Kemeso https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUABI U COJIM JKeje3a bubnuorexa [JOK
(IT) m xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O00011eHE ¥ CUCTEMATH3 AU
3HAHUHI
[IpakTnueckas padbora Ne 7. Pemenue
59 JKCIIEPUMEHTAIbHBIX 3a7a4 M0 TeMe bu6nuoreka [JOK
«Baxknelmme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUSDY
Brruncnenus no ypaBHEHUSIM
XUMUYECKUX PEAKITUH, €CIIH OJUH U3
60 pEeareHToB aH B U30BITKE WU bubnuorexa [JOK
COZIEPKUT NpUMecH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peaKIuu
61 O000I11IeHIE U CUCTEMATHU3aLIUS
3HAHUHU
KonTponbaas pabora Ne4 mo Teme
62 «BaxkHelmme MeTaIbl U UX
COEIUHEHND)
63 BemecTsa u maTepuansl B bubnuoreka [JOK

TMOBCEIHEBHOM KM3HH YeJIOBEKa

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




64 XUMHYECKOE 3arpsI3HEHHUE 1 bubmmoreka [JOK
OKpYKarollen cpeJibl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pereHun 1 bubnnorexa [JOK
9KOJIOTHYECKHUX TTPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepHbiit ypok. O0001eHuE U 1 bub6nuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepHsblit ypok. O0001IeHue u 1 bubnnorexa [JOK
CUCTeMAaTH3alMsl 3HAaHUM https://m.edsoo.ru/00adb33c
63 PezepHblit ypok. O0001eHue u 1 bub6nmorexa [IOK
CUCTEeMAaTH3alMsl 3HAaHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLHECCA
OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

* Xumus, 8 knacc/ ['abpuensn O.C., Octpoymos WN.I'., CnankoB C.A., AkiimonepHoe o011ecTBo
«3narenbcTBO «lIpocBenienne»

* Xumus, 9 knacc/ ['abpuensu O.C., Octpoymos N.I'., CnaakoB C.A., AKunoHepHOE 0011eCTBO
«3narenscTBO «lIpocBenienne»

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41837c






