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MNOACHUTEJIBHAS 3AIIUCKA
[IporpaMmma 1mo XMMHMM Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHHUS COCTaBlieHa Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHMS OCHOBHOW 00pa30BaTENbHON MporpamMmbl
OCHOBHOro o0miero ob6pazoBanus, npenactaBieHHBIXx B ®I'OC OOO, a Takke Ha OCHOBE
¢benepanbHOll paboueil HporpaMMbl BOCHUTaHHMS M C Y4E€TOM KOHLIENIMM IPENoAaBaHUSI
yuebHoro npeameTa « XuMusi» B 00pazoBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.
[Iporpamma mo xumMuu Aa€T TMPEACTABJICHUE O IEJAX, OOIICH CTpaTeruu OOydeHHs,
BOCIIMUTAHUS M PA3BUTUS OOYYAIOIIUXCS CPEICTBAMU YYeOHOTO IpeIMeTa, YCTaHABIUBAET
o0s13aTenbHOE MPEIMETHOE COJepKaHUe, IPEAyCMaTpUBAET paclpeielieHue ero mno KjiaccaM U
CTPYKTYpPUPOBAHHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl IO XUMHUH, ONPEAEIsAeT KOJIUUECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTD
U3YYEHUS] XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3EH, JOTMKU y4yeOHOT O
IIpo1iecca, BO3PACTHBIX OCOOEHHOCTENW 00yJaroUMXcs, ONpenessieT BOZMOKHOCTH IIpeaMeTa 1is
peanmzanuu TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus, a TakKke TpeOOBaHUMN K pe3ysbTaTaM 00ydeHus: XUMUU
Ha YypOBHE IIeJeil U3ydyeHus IMpeiAMeTa M OCHOBHBIX BHJAOB Y4eOHO-NO3HABATEIbHOM
JeSITENbHOCTH 00Y4Yar0Ierocs Mo OCBOCHUIO YUeOHOT O CO/IepIKaHMSL.

3HaHHe XUMHH CIIY)KUT OCHOBOM N1 (GOPMUPOBAHMSI MUPOBO33PEHUS 00y4aroIerocs, ero
IPEACTABICHUN O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POpMHUpyEMble XUMHUEH
IIPEJCTaBICHUS O B3aUMOIIPEBPAILEHUAX IHEPIUHU U 00 SBOJIOIMH BELIECTB B MPUPOJIE, O MyTIX
pelieHuss II00aNbHBIX MPOOJIeM yCTOHYMBOIO Ppa3BUTHUS UEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U KOJOTrMUeCKON 0€30MacHOCTH, TPOOJIEM 3paBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET pealu3allMd BO3MOXKHOCTEW Ui caMoOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPbI JINYHOCTH, €€ o011eil 1 PyHKINOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOpMUPOBAHME MBIIUICHUSI B TBOPYECKUX CIOCOOHOCTEH 00ydJaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4yeOHOW  AESATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATENbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TIOBCEJHEBHOW JKM3HH, TaK M B
po(hecCuOHAILHON AESITENbHOCTH;

3HaKOMHUT CO CIEUHU(UKON HAydyHOTO MBIIIJIEHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI/]1a Ha €AMHCTBO MPUPOJIBI U YEJTIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAllOM B ()OPMUPOBAHUHU
€CTECTBEHHO--HAY4YHOM IPaMOTHOCTH 00 yUaroluXxcs;

cnoco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYyYHBIM
3HaHMUSM, K TPUPOJAE, K 4YEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOrHYEecKoe OOpa3oBaHHE
00yYJaroIIMXCS.

JlanHble HampaBiieHUS B OOyYeHHHM XUMHUU OOECIIEUMBAIOTCA CIEHM(PUKON COmepKaHHSI
y4eOHOro TMpeAMeTa, KOTOPBIM SBISETCS MEAarornyeckd aJalTHUPOBAHHBIM OTpPaKECHHEM
0a30BOI HAYKM XMMHHU Ha ONPEEIEHHOM 3Tane e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro oOuiero o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHME
00y4aloUIMMHCSI CUCTEMBI NTEPBOHAYAIbHBIX MOHATUNH XUMHUHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OT/AEIbHBIX 3HAUMMBbIX IMOHITHI OpraHU4eCcKoi XUMUHU.

CrtpykTypa colepskaHus IPOrpaMMbl 110 XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ msydeHuro. CoaepikaHue CKIAIbIBA€TCA M3 CUCTEMBbl NOHATUH O XMUMHYECKOM
JJIEMEHTE M BEIIECTBE M CUCTEMBl MOHATHM O XMMHMUYecKOil peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpHO OpraHM30BaHbl O NPHHIMILY I1OCIEIOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUECKUX NPEACTABICHUI Pa3HOTI0 YPOBHS:



— aTOMHO--MOJIEKYJISIPHOT'O YYE€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— [lepuognueckoro 3axona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— Y4YEHHUSI O CTPOCHUU aTOMa U XUMUYECKON CBSI3U;

— IPEeACTaBIIEHUHN 00 3JEKTPOIUTUYECKON JUCCOLUAIIMHU BEIIECTB B paCTBOpaXx.

TeopeTnueckue 3HAHHMS PACCMAaTPUBAIOTCS HAa OCHOBE SMIMPUYECKU TIOTYYEHHBIX U
OCMBICIIEHHBIX (PAKTOB, pPa3BUBAIOTCA TIOCIENOBATEIbHO OT OAHOTO YPOBHS K JpYyromy,
BBITIOJNHSS (YHKIMH OOBSICHEHUS U IPOrHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUUYECKOT 0 IIPUMEHEHUS U MTOITY4YEHUS U3Y4aeMbIX BEIIECTB.

OcBoeHre TPOrpaMMbl MO XUMHHM CHOCOOCTBYeT (DOPMHPOBAHHUIO IPEACTABICHUS O
XMMHUYECKOM COCTaBJISIIONICH HAy4YHOM KAapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHUIO U METOJiaM IMO3HaHUs B Hayke. V3yuenue xumun
MPOMCXOAUT C TIPUBJICUEHUEM 3HAHUN U3 paHee U3YYEHHBIX YYEOHBIX IIPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knacces» u «®dusmka. 7 xkaacey.

[Tpu n3yyeHnn XUMUM NPOUCXOAUT GOPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTHUECKON JEATEIbHOCTH YeJIoBeKa U KaK OJHOI0
13 KOMIIOHEHTOB MMPOBOM KyJIbTYphbl. 3ajada yuyeOHOro mpeiMeTa COCTOMT B (hopMHUpOBaHUU
CHCTEMbl XMMHUYECKUX 3HAaHMM — BaXHEHIIUX (HaKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX
HOJOXKEHUH, JOCTYHNHBIX OOOOIIEHHH MHPOBO33PEHUECKOrO XapakTepa, $3blka HAyKH, B
NPUOOIIEHUH K HayYHBIM METO/IaM MO3HaHUS IPU U3yYEHUH BEIEeCTB M XMMUUYECKUX peaKkIuil, B
(GopMUPOBAaHUM M Pa3BUTUM TO3HABATEJIbHBIX YMEHUH M MX MPUMEHEHUU B Yy4eOHO-
[I03HABATEJIbHON M y4eOHO-MCCIeA0BATENbCKON 1€ATEIbHOCTH, OCBOCHUH IPaBUJ 0€3011aCHOrO
oOpallleHus C BELECTBAaMH B IOBCEIHEBHON KU3HU.

[Tpy u3yyeHUM XMMHMM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs Ba)KHOE 3HAUYEHHE
puodpen Takue Leiu, Kak:

— ¢opMUpOBaHUE MHTEIUIEKTYyaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K caM0O00pa30BaHUIO,
COTPYAHMUYECTBY, CAaMOCTOSITEIbHOMY HPHHATHIO PELIEHUH, CIIOCOOHOH ajanTupoBaThesi K
OBICTPO MEHSIOIIMMCS yCIOBUSM JKU3HHU;

— HanpaBJIEHHOCTb OOyYEHUS HAa CHUCTEMATUYECKOE MpPHUOOIIEHHE OO0yJaroumxces K
CaMOCTOSITEJIbHOM ~ IIO3HABATENbHOM  AEATENbHOCTH, HAay4YHBIM  METOAAM  IO3HaHMS,
(OpMUPYIOIIIM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHMUHU;

— obecrieueHne YCJIOBHUH, CIOCOOCTBYIOLIMX NPUOOPETEHHIO OOYYarOUIMMUCS OIbITa
Pa3sHOOOpPa3HOI NeATeNnbHOCTH, MO3HAHUA M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOUEBBIX
KOMIIETEHIINI ), UMEIOIMX YHUBEPCAJIbHOE 3HAUEHHE ISl PA3JIMYHBIX BUJOB €A TEIbHOCTH;

— (hopmupoBanue obO1ell GyHKIIMOHAIBHON U €CTeCTBEHHO-Hay4YHOW I'paMOTHOCTHU, B TOM
qyciae YMEHUH OOBSCHATh U OLIEHUBATh SBJIEHUS OKPYXAIOIIEro MHpA, MCIOJb3Ys 3HaHUS U
OIBIT, IIOJy4YEHHbIE IPU M3YYCHUM XHMMUHU, HPUMEHATh HUX IpPU peUIeHMH HpodieM B
IIOBCEJHEBHOM KU3HU U TPYJOBOU AESITEIbHOCTH;

— ¢opMupoBaHHE Y 00YyHaIOMIUXCSl TYMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs LIEHHOCTU
XMMHMYECKUX 3HAHUU JJIs1 BBIPAaOOTKHM HSKOJIOTMUYECKU LI€JecO00pa3HOro IMOBEeNEHUsS B ObITY U
TPYAOBOH IEATENbHOCTU B IIEJIIX COXPAHEHUS CBOErO 3/I0POBbS U OKPY’KaIOILEH MpUPOIHOM
Cpenbl;

— pa3BUTHE MOTHUBAIMK K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS OOII€YesIOBEUYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIIs U HAIPaBICHHOCTH JaJbHEHIIEro 00y eHHS.



OO1iee YMCI0 YacoB, OTBEACHHBIX ISl U3YUYCHUS XMMHUU HA YPOBHE OCHOBHOIO OOIIErO
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 4acoB (2 yaca B Henelno), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIIO).

COILEP KXAHUE OBYYEHUSA
8 KIIACC

IlepBoHayanbHBIE XUHMMYECKHE TIOHATHUS

IIpenmer xumuu. Poiap XuMHUM B JKM3HHM 4YellOBeKa. XUMHUS B cUCTeMEe HayK. Tema u
BemecTBa. dusnueckue CBOMCTBA BEHIECTB. ArperatHoe cocTosHue BeulecTB. [loHsATHE O
MeTo/1aX o3HaHus B XuMuU. Yucrteie BemecTBa U cmecu. CriocoObl pa3eneHust cMeceil.

ATOMBI M MOJEKYNIbl. XUMHUUYECKHE 3JeMeHThl. CHUMBOIBI XHUMHUYECKHUX HIEMEHTOB.
[IpocTeie 1 ClOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCUTENIbHASI MOJIEKYJIsIpHAs
Mmacca. MaccoBasi 105151 XUMHUYECKOT' O 3JIEMEHTA B COEAMHEHUU.

KomnuectBo BemecrBa. Moabs. MonsipHas macca. B3auMocBs3p KoiaudecTBa, Macchl U
qyclia CTPYKTYPHBIX eIUHUI] BellecTBa. Pacuérel mo popmynamMm XUMHUYECKHX COSTUHEHUM.

duznueckue W XUMHUYECKUE SIBJICHUA. XMUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHUSI MacChl BEIECTB. XUMHUYECKUEe ypaBHeHUs. Kinaccudukanus XMMHUYECKUX peakiui
(coenmHeHus, Pa3IoKEHUS, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBuiaMu paboTel B JaOOpaTOpuu U MpHUEMaMHU
oOparmieHusi ¢ J1abOpaTOpHBIM O0OPYTOBAaHMEM, M3YYEHHE M ONHUCAHHE (PUIUUECKUX CBOMCTB
00pa3110B HEOPraHMUECKUX BEIECTB, HaOMoAeHNe Pu3ndecKuX (TIaBjIeHNue BOCKA, TasSHUE JIbJa,
pacTUpaHHe caxapa B CTyIKe, KUTICHHE U KOHJIEHCAIMs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBAaHUE METHOW MPOBOJIOKU, B3aUMOJICHCTBHE MeNa C KUCIOTON) SIBJICHUH, HAOIIOACHNE
W ONuCaHUWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pasioxkeHue caxapa,
B3aMMOJIEHCTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMoAeWcTBUE Xkene3a ¢ pactBopoM cosmu Meau (II), usyuenuwe cmocoOoB
pa3felieHusT CMeceil: ¢ TOMOIIbI0 MarHuTa, QWILTPOBAHHE, BBIMTAPUBAHUE, TUCTHIUISINS,
xpomaTtorpadus, TpOBEJEHWE OYUCTKM TIOBAPEHHON CcoOJM, HAONIOJIEHHEe U OINHMCAHHE
pe3yabTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUsI MAacCChl, CO3JaHUE
Mojenel MoJieKyJ (IIapoCTeP)KHEBBIX).

Ba:kneiinmue npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3znyxa. Kuciopog — 371€MEHT M NMPOCTOE BELIECTBO.
Haxoxnenue kucinopoaa B npupoae, GU3ndeckue U XMMHUECKHEe CBOWCTBA (peakiuu TOpeHus).
Oxcuapl. [lpumenenune kucnopona. CrocoObl TOMy4deHHsS KHCIOpona B JabopaTopuu H
npoMbliiuieHHOCTH. KpyroBopor kucimopoga B mpuponae. O30H — ammoTponHas MoauduKanus
KHCIIOPOAA.

TemoBoli 3(p¢deKkT XUMHMUECKOH peakuuu, TEPMOXUMHUYECKUE YpaBHEHHUS, 5K30- U
SHIOTEPMHUYECKHE pEaKIUU. TOIUIMBO: YrojJib M METaH. 3arps3HEHUE BO3yXd, YCHIICHHE
MapHUKOBOT 0 3¢ peKTa, pa3pylIeHue 030HOBOI'O CIIOS.

Bonopon — »smemeHT M mpoctoe BeuniecTBO. HaxoxaeHue Bomopona B INPUPOAE,
(bu3nYecKre 1 XUMUYECKHE CBOICTBA, MPUMEHEHHE, CTOCOOBI ToNTydeHus. KucinoTsl u comu.

MonspHbIil 00bEM Ta30B. Pacy€Tsl M0 XUMHUYECKUM YPaBHEHUSM.



®usnueckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HachllieHHbIE U
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpMMOCTh BemecTB B Boae. MaccoBas [0 BEIECTBA B
pactBOope. XuMHUeCKUe CBOMCTBA BOoAbl. OcHOBaHuA. Ponb pacTBOpOB B NPHUPOAE U B JKU3HU
yesoBeka. KpyroBopor Boxasl B npupoje. 3arpsasHeHue NpUpoAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccuduranus Heopranmdeckux coenuHeHuil. Oxcunbl. Kiaccudukamuss OKCHIOB:
coJsieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aMpOTepHbIE) B HecolieoOpasytomue. Homenkmatypa
oKkcn10B. Pr3nyeckre 1 XMMUYECKUE CBOKMCTBA OKCHIOB. [loydyenne okcu10B.

OcnoBanus. Kiaccupukanus ocHOBaHWI: MmENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmatypa ocHoBaHui. Pu3nueckue M XUMHUYECKHME CBOWCTBAa OCHOBaHWH. [lomyueHue
OCHOBAHMII.

Kucnotel. Knaccuduxanus xkuciaor. Homenknatypa kucior. @uznueckue U XUMHYECKHE
cBoicTBa KUCNIOT. Pan aktuBHOCTH MetainioB H. H. bekerosa. Ilonyuenne Kucior.

Comu. Homenkiatypa cosieid. @u3ndyeckue U XUMUYECKUe cBOMcTBa cojieil. [lomydyenue
COJIEH.

I'enernueckas CBsA3b MEXAY KJIaCCAMHU HEOPTraHUYECKUX COEIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpENIeNICHHE COACPKaHMsI KUCIOPOAa B BO3AyXe, MOJydyeHHue, COOMpaHue,
pacro3HaBaHHe W W3Y4YCHHE CBOWCTB KHUCIOPOAA, HAaONIOJEHUE B3aMMOJEHCTBHUSI BEIIECTB C
KHMCJIOPOJIOM M YCJIOBUSL BOSHUKHOBEHHUS M IpPEKpallleHusl ropeHus (moxapa), 03HaKOMJIEHHE C
oOpa3llaMM OKCHJIOB M OINHCAaHUE HUX CBOWCTB, IOJy4y€HUE, COOMpaHHE, DPacllO3HABaHUE U
M3y4eHHEe CBOWMCTB Bomopona (TopeHme), B3aumoneicTBue Bogopoaa ¢ okcumoM wmemu (II)
(BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOIEHHE 00Pa3lloB BEIICCTB KOJIMYECTBOM
1 Monb, uccnenoBaHue 0COOEHHOCTEH PACTBOPEHMS BEIECTB C PAa3IMYHOM pacTBOPUMOCTHIO,
MIPUTOTOBJIEHHE PACTBOPOB C OINpPEAECIEHHON MAacCOBOM J0JE€H pPAacTBOPEHHOIO BEUIECTBA,
B3aMMOJICUCTBHE BOJBI C MeTaJUlaMH (HAaTpUeM U KajblueM) (BO3MOKHO HCHOJIb30BaHUE
BH/IEOMATEPHUAIIOB), HCCIEAOBaHUE OOPa30B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHNEe M3MEHEHUS OKpacKd HMHJIMKATOPOB B pacTBOpax KUCJIOT U IIEJIoueHd, U3ydeHHE
B3aumozelcteus okcuga Meau (II) ¢ pactBopoMm cepHON KHCIOTBHI, KUCIOT C MeETajulaMy,
peakuuii HEUTpaln3aluu, II0Jy4YCHHE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OIHOIO
MeTaJula JPYTUM U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHeimue
KJIACChl HEOPTaHMYECKUX COCANHEHUIN.

Hepuoanyeckuii 3akoH u Ilepuoanueckasi cucrema xumuuyeckux iementos /[, U.
MenpeneeBa. Ctpoenne aroMoB. XumMnueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuumn

[lepBble TOMBITKM KIACCH(PHUKAIMU XUMUYECKUX OdJeMeHTOB. llonstne o rpymnmnax
CXOAHBIX AJIEMEHTOB (LLEJOYHbIE U IIETOYHO3EMENbHBIE METAIIbI, TaJIOT€Hbl, UHEPTHBIE T'a3bl).
DNeMEeHTbI, KOTOpbIE 00pa3yoT aM(pOTEPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepnonmuecknii 3akoH. Ilepumonmueckas cucrema xumuueckux asnemeHtoB [[. U
MeunneneeBa. Koporkonepuognas u juHHomnepuonHas ¢opmbsl Ilepuoanueckoil cuctemsl
xumuueckux siementoB J[. U. MenneneeBa. Ilepuoabl u rpynnbl. DPU3HYECKHI CMBICIT
IIOPSIKOBOIO HOMEpa, HOMEPOB IIEPHOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromel. OnekTpoHbl. CrpoeHue
AJIEKTPOHHBIX 000J04YEeK aTOMOB MepBBIX 20 XMMHUUYECKHX 3JIeMeHTOB [leproauueckoil cucTemsbl
. W. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO OJJIEMEHTAa II0 €ro IOJOXEHUIO B
ITepuonnueckoii cucreme JI. I. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHMSI paiuyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPyNIIaM U MEPHOAAM.

3nauenue [lepunonuyeckoro 3akoHa u Ilepuoanueckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIS pa3BUTHSA HAayKu U npakTuku. /1. 1. MenaeneeB — yu€HbIN U IpaXk1aHUH.

Xumuueckast CBSI3b. KoBanentHas (monsipHas U HEMoJIIpHas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp  okucieHusa. OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE  peakuuu. [Iponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKMCIIUTENN U BOCCTAaHOBUTEIH.

Xumuueckuit Ikcnepumenm:

u3ydyeHue oOpaslloB BEIIECTB METAIOB M HEMETAJIOB, B3aWMOJEHCTBUE THIPOKCHAA
LIMHKA C pacTBOpaMHU KHUCIOT M IIEJI0YEH, IPOBEAEHHE OMBITOB, UIUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAaHOBUTENIBHBIX PEAKIIMM (TOPEHHE, PEAKIIMU Pa3I0KEHUsI, COETUHEHNUS).

Meosicnpeomemmuule céaszu

Peanusanys MeXnpeagMeTHbIX CBSI3€H IIPU U3Y4EHMHM XUMHUU B 8 KJIACCE OCYLIECTBIIAECTCS
4yepe3 MHCI0JIb30BaHME Kak OOLIMX €eCTECTBEHHO--HAyYHBIX MOHATUH, Tak U TMOHATHH,
ABIISIIOIIUXCS CUCTEMHBIMU JUJIS1 OTAENIBHBIX IPEIMETOB €CTECTBEHHO--HayYHOI O [IUKJIA.

OOuMe ecTeCTBEHHO--HAY4HbIE IOHSATHUSA: HAy4HBIH (DAaKT, TUIOTE3a, TEOpUs, 3aKOH,
aHamu3,  CUHTe3,  KjaccM(UKalus,  [EepPUOAUYHOCTb,  HAOIMIOAEHHME,  SKCIEPUMEHT,
MO/ €I POBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: wmarepus, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOIBI,
paZvoOaKTUBHOCTb, MOJIEKYJa, JIEKTPUYECKHI 3apsiji, BEIIECTBO, Teslo, O0BEM, arperatHoe
COCTOSIHME BEULIECTBA, Ia3, (U3NYECKHUE BEIWYUHBI, E€AUHHIIBI MU3MEPEHUs, KOCMOC, IJIAaHETHI,
3B&3161, ConHIle.

buonorus: gorocunres, npixanue, buochepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peaku s

Ilepnonuuecknii 3akoH. Ilepmommueckas cucremMa XuMHYeCKHX diaemeHtoB J[. .
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XHUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KajMsl, KajdblMsl MU MX COEAMHEHUH B COOTBETCTBHM C
II0JI0’KEHUEM 2JIEMEHTOB B Ilepronnueckoii cucreme U CTpPOEHHEM UX aTOMOB.

Crpoenue BeliecTBa: BUABl XUMHUYECKOM CBS3U. THIIBI KPUCTAJNIMYECKMX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT TUIA KPUCTAIIMYECKOM PEIIETKM M BHJA XMMHYECKOU
CBSI3U.

Krnaccugpukanus ¥ HOMEHKJIAaTypa HEOPraHWYECKMX BELIeCTB. XMMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHWYEeCKUX COEAMHEHUM, EHETUYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEaKUMH 10 pa3IUyHbIM MPU3HAKaM (110 YMCIY U COCTaBY
YYaCTBYIOLIMX B pEAKIUU BEIIECTB, IO TEMIOBOMY 3((eKTy, MO H3MEHEHUIO CTEeleHeH
OKHCJIEHUS! XMMHUYECKHUX 3JIEMEHTOB, IO 00paTHMOCTH, IO Y4YacTHIO KaTaiu3aTopa). DK30- U
SHI0TEPMUYECKHIE PEAKLIUN, TEPMOXUMHUUECKIE YPABHEHHUS.

[Tonatue o ckopoctu xuMHueckoil peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATHUMBIX
XMUMHUYECKUX peakuuax. IIoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. llonatue o
karanu3e. llonsatme o XxuMuueckoM paBHOBecuH. @DakTOpsl, BIMAKOLIME HAa CKOPOCTb
XMUMHUYECKOHN peakuy U MOJI0KEHHE XMMHUUYECKOTO PaBHOBECHSI.



OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, 3JIEKTPOHHBIN OajJaHC OKUCIUTENIBHO-
BOCCTAHOBUTENBHOW peakuuu. COCTaBICHUE YPaBHEHUH OKHCIMTENIBHO--BOCCTAHOBHUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OaaHca.

Teopus 2MEKTPOIUTUUECKON ITHCCOUUALNUH. DJIEKTPOIUTHI U HEJIEKTPOIUTHL. KaTnoHsl,
aHUOHBL. MexaHu3M JuccolMaluy BELIECTB C pPa3IM4YHBIMA BHJIAMH XHMHUYECKOW CBS3H.
Crenenp nucconnanuu. CuiabHbIE U cladble 3JeKTPOIUTHI.

Peakiiuu noHHOro oOMeHa. YClIOBUS NMPOTEKaHHUsS peakiMii HOHHOro OOMEHa, MOJHbIE U
COKpallléHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KHCIOT, OCHOBaHUN U COJIEH B CBETe
MPEJCTaBICHUH 00 JIIEKTPONUTUYECKOW naucconuanuu. KauecTBeHHbIE pEaKIWH Ha HWOHBI.
[Tonatue o rugponnse conen.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KpPUCTAUIMYECKMX PEHIETOK HEOPraHM4EeCKHUX BELIECTB —
METAJJIOB M HEMETa/uloB (rpaura M anmasa), CIOXKHBIX BEHIECTB (XJIOpUIAa HaTpus),
UCCIIEZIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PpEAaKIMH OT BO3JAEHCTBUS Ppa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE IEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpOIEcca IUCCOLUAIUU
KUCIIOT, 1iesouel u coneil (BO3MOXKHO HCIOJIb30BAaHUWE BHJEO MaTEpUaloB), IMPOBEJCHUE
OIIBITOB, WJUIIOCTPUPYIOLIMX MPU3HAKM MPOTEKAHUs peakuuid MOHHOro obMeHa (oOpa3oBaHue
ocajka, BbIIEJICHHE Ta3a, o0O0pa3oBaHUE BOABI), OIBITOB, WUIOCTPUPYIOLIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUi (rOpeHHe, PEeaklMU pPa3JIoKEHHs, COCIUHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOLIbK0 KA4YECTBEHHBIX DPEAKLUN Ha HOHBI,
peLIeHNE SKCIIEPUMEHTAIBHBIX 3aa4.

HemeTajiibl 1 X coeJUHEHUS

OOmrass xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
crerieHn okucineHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEUIECTB — TIaJIONCHOB.
XUMHUYECKHe CBOICTBa Ha MpHUMepe Xjopa (B3aUMOAEWCTBHE C MeTalljlaMH, HeMeTalljlaMH,
menouamu).  XsopoBopopod. ConsHasg KUCIOTa, XUMHUYECKHE CBOMCTBA, IOJy4YEHHE,
npuMeHeHue. [leficTBue xaopa U XJIOPOBOAOPOAA HA OPraHU3M YeIoBeKa. BaxxHenmme Xaopu bl
U UX HaXOXJICHHUE B IIPUPOJIE.

OO6mas xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OcCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHHe W (GU3MUECKHEe CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U Cepbl. AJUIOTPOITHBIE MOAU(UKALINU KUCIOPOAA M Cepbl. XUMHUYECKHE CBOWCTBA
cepel. CepoBOOPOL, CTpOeHHE, (QU3MUECKHe M XUMHUYecKHue cBoicTBa. OKCHIBI cepbl Kak
IpecTaBUTENN KHCIOTHBIX OKcHIOB. CepHasl KHcIOTa, GU3NYECKHe U XMMUYECKHE CBOMCTBA
(oOmme Kak NpeACTaBUTEN Kilacca KHUCIOT U crenuduyeckue). XUMHUECKHE pPeakLuy,
JeXxaliue B OCHOBE IPOMBILIUICHHOTO croco0a IOJIydeHHMsl CepHOW KHCIOoThl. [IpuMeHeHue
cepHO# KucnoThl. COJIM CepHOM KUCIIOTHI, KaUeCTBEHHAas peakiys Ha cynbdar-uoH. Haxoxaenue
ceppl UM €€ COEOUHEHMH B mpupoge. XUMHUYECKOE 3arpsA3HCHHE OKpY)KAIOIIEH Cpenbl
COCAMHEHMSIMU Cepbl (KUCIOTHBIE JOXKIM, 3arpsi3HEHUE BO3JlyXa U BOJOEMOB), CIOCOOBI €T0
IIpeIOTBpALICHUS.

OOmrass xapaxkrtepuctika 3jieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHHs. A30T, pacnpocTpaHEHUE B MpHUpojae, (HU3UUYECKUEe U
XxuMHueckue cBoiictBa. Kpyrosopor a3ora B npupoae. AMMHAK, €ro (pu3nyecKue 1 XMMHYECKHe
CBOMCTBA, OJydyeHue U npuMenenue. Conu aMMOHUS, UX PU3NYECKHE U XUMHUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHasl peakiusi Ha MOHbI aMMOHHA. A30THas KUCJIOTa, €€ IMOIydeHHE,
¢u3nueckue M XUMHUYECKHE CBOWcTBa (OOIME Kak TMpeNCcTaBUTENs Kiacca KHCIOT H
crienuueckue). Mcnonap3oBaHne HUTPATOB W COJed aMMOHHMS B KauecTBE MHHEPAJbHBIX



yao0peHuil. XuMHUECKOe 3arps3HEeHNe OKPY)KaIoLIed cpelbl COSAMHEHUAMH a30Ta (KUCIOTHBIE
JOX/H, 3arpsi3HEHUE BO3AyXa, MouBbl U BOJ0EMOB). docdop, amiorponHsle MoaUpUKALUN
¢bochopa, ¢puznyeckne u xummuueckue cpoiictra. Oxcun docdopa (V) u docdopnas kuciora,
¢usznyeckue M XUMUYECKHE CBOMCTBa, mnojydeHue. Vcmosb3oBanue ¢(ochaToB B KauyecTBe
MUHEpaJIbHBIX Y00 PEHUH.

OOmas xapaktepuctuka siemMeHTOB IVA-rpynmbl. OcoGEHHOCTHM CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIEHHs. YTJIepoJ, aJUIOTPOIHbIE MOAU(UKALINY, PACIIPOCTPAHEHHUE B
npupoze, Gpuzndeckre U XuMH4Yeckue cBoicTBa. AncopOius. Kpyrosopor yriepona B npupoe.
Oxcunsl yriaepona, ux Gu3ndeckrue U XUMHYECKHE CBOMCTBA, JCHCTBUE HA KUBBIC OPraHU3MBI,
MOJTyYyeHHEe U MPUMEHEHUE. DKOJOrM4YECKHE POOIEMBl, CBsI3aHHbIE ¢ OKcuIoM yriepoaa (IV),
THIIOTE3a TJI00abHOrO MOTEIJICHUsI KIMMaTa, MapHUKOBBIA 3 ¢eKT. YToibpHas KUCIoTa U ed
conmd, uX (uzndeckue W XMMUYECKHE CBOWCTBA, MOJyueHHEe W HpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. lcmonb3oBaHue  kapOOHAaToB B OBITy, MEIUIIMHE,
IIPOMBILIUIEHHOCTU U CEJIbCKOM XO3SIMCTBE.

[lepBoHayabHBIE MOHATUS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriiepona
(MeraH, 3TaH, OSTWIEH, AalleTWIEH, 53TaHOJ, IJIMIEPUH, YKCycHas Kuciota). [IpuponHsie
MCTOYHUKHU YIJIEBOJOPOAOB (Yyrosib, HNPUPOJHBIN ra3, He(Th), MPOLYKThl HX NepepabOTKU
(OeH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE O OMOTOrMYECKH Ba)KHBIX BEIECTBAX:
KHpax, OenKkax, YrjaeBoAaX — W HX pPOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE EIUHCTBO
OpPraHWYeCKUX U HEOPTraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IONY4YEHHE M IPUMEHEHUE.
Coenunenust kpemHus B mnpupone. OO6mme mnpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHHeBol kuciote. CUIIMKAThL, X UCIOJIb30BaHUE B ObITY, B IPOMBIIIIEHHOCTH. BaxkHelnme
CTpPOUTENbHBIC MaTepuajbl: KEpaMHKa, CTEKJIO, IEMEHT, OeTOH, xene300eToH. [Ipobiembr
0€30I1aCHOT0 HCIT0JIb30BAHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B MTOBCEAHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3y4yeHne oOpa3I[0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPHA-MOHBI M HAOJIOJCHUE NMPHU3HAKOB MX MPOTEKAHUS, ONBITHI,
oTpaxaromue (Gpu3ndecKkrue ¥ XMMHUYECKHE CBOWCTBA TaJOr€HOB M MX COCIWHEHHUH (BO3MOXKHO
WCIOJIb30BAaHUE BHUJIEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ oOpa3laMH XJIOPUJIOB (TaJOT€HU]IOB),
O3HAKOMJIEHHE ¢ o0pa3mamMu cepsl M €€ COECAUHEHMSIMH (BO3MOXKHO MCIOJb30BaHUE
BUJEOMATEpUanoB), HaOJOJeHHe Imporecca OOyriaMBaHMs  caxapa IOA  JeiicTBUeM
KOHLIEHTPHPOBAHHOI CEpHOI KUCIIOTHI, U3y4eHHE XMUMUYECKUX CBOMCTB pa30aBIEHHON CepHOH
KUCIIOTBI, MTPOBEJEHNE KAUECTBEHHOM peaklMu Ha Cyib(aT-uOH U HaAOJI0JeHue Ipu3Haka eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKMMM CBOMcTBaMH a30Ta, ¢ochopa M MX COEAUHEHHH
(BO3MOYHO MCHOJIb30BAHKE BUAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOpPHBIX Y00 peHuil,
HolIy4yeHue, coOupaHMe, paclo3HaBaHME M H3Y4YEHUE CBOICTB aMMHaka, IPOBEIEHHE
KAaueCTBEHHbIX peakuuid Ha HOH aMMOHUA U ¢GocaT-uOH U U3YYEHHE IPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJEWCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbIO (BO3MOXKHO
UCIOJb30BAaHUE BUIAEOMATEPUAJIOB), U3YUCHHE MOjeNell KPUCTAINIMUECKUX PEIIETOK anMasa,
rpadura, ¢ynnepeHa, O3HAKOMJIEHHE C TMPOLECCOM aJaCOpOIMU PACTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YTJEM U yCTPOMCTBOM IPOTHBOrasa, MojyuyeHue, cooupaHue, pacro3HaBaHue
U U3yYeHUE CBOWCTB YIJIEKUCJIOrO rasa, IpOBEACHHE KauyeCTBEHHBIX peaklHil Ha KapOoHAT U
CUJIMKAaT-MOHbl ¥ M3Yy4YE€HUE IPU3HAKOB HUX MPOTEKaHUS, O3HAKOMIIEHHWE C MPOLYKIUEH
CUJIMKAaTHOW NPOMBIIUIEHHOCTH, PELIEHUE JKCIIEPUMEHTAJIBHBIX 3a/1a4 N0 TeMe «BaxHelnmme
HEMETAJUIBl U UX COECIMHEHUS.



MeTanibl 1 UX COeUHEHUS

OO0masi xapakTepUCTUKAa XUMHUYECKUX OJIIEMEHTOB — METaUIOB HAa OCHOBAHMHM WX
nostokenus B [lepuonuueckont cucreme xumuueckux snemeHToB /1. . MenneneeBa u crpoenus
atomoB. CTpoeHHe MeTajuioB. MeTamiMdeckas CBA3b W METaUIMYecKas KpHCTaJUIMYecKast
pemeérka. DJIEKTPOXUMHUYECKUN psifi HanpskeHud MeTauioB. Du3nueckrne U XUMHUYECKHUE
cBoiicTBa MeTajuioB. O6mme crocoObl moydyeHus: MetasuioB. [1oHsITHE O KOppO3UU METaslioB,
OCHOBHBIE CITOCOOBI AU THI UX OT Koppo3uu. CIiiaBsl (CTaib, YyryH, JIOPATIOMUHHN, OpOH3a) U
WX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[IlesounbIE MeTaUIBL: OJIOKEHKE B [lepuoanueckol cucteMe XUMUYECKUX JIEMEHTOB [I.
N. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HaXOXJAeHUE B npupoaec. OPU3HUECKUE U XUMUUYECKHUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIETOYHBIX METAJIOB U UX COCITMHEHUM.

[[lenoyHO3eMENBHBIE METAIBl MarHuii W KajabUui: nonoxenue B Ilepuonnueckoit
cuctemMe xumuueckux snemeHtoB Jl. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJEHHUE B
npupone. Ousznyeckre 1 XMMUYECKUE CBOMCTBA MarHus M Kaiplus. BakHellnne coequHeHus
KaJblust (OKCHA, TUIPOKCU, COJH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuii: nonoxenue B Ilepuonuueckoit cucreme xumuueckux siaemeHtoB [I. H.
MenpeneeBa, CTpoeHUE aToOMa, HaXOXAEHUE B Npupoje. Puznueckue U XMMUYECKHE CBOMCTBA
amoMuHHsL. AM(OTEpHBIE CBOICTBA OKCHU/IA M THAPOKCHIA aTFOMUHUS.

Kene3o: monoxenue B Ilepuogmueckoir cucreme xumuueckux diementoB . U.
MeneneeBa, CTpOCHUE aTOMa, HAXOXKJEHUE B npupoje. Pusnyecknue u XUMUYECKHE CBOMCTBA
xene3a. Oxcunpl, ruapokcunsl u conm keneza (II) m xemesza (III), mx cocraB, cBoiicTBa U
MOJTyYEHUE.

Xumuueckuil Ixkcnepumenm:

O3HAKOMJIEHHE C O00OpaslaMy METa/uIOB W CIJIaBOB, WX (U3NUYECKUMH CBONCTBAMHU,
M3y4YEHHE pe3yibTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPUAJIOB),
0COOEHHOCTEW B3aMMOICHCTBUSI OKCH/Ia KAJIbLIUSI U HATPUS C BOJOM (BO3MOKHO HUCIIOJIB30BaHUE
BHJIEOMATEPHUANIOB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEHHUs >Keje3a B
KuciIopoae (BOSMOXKHO  HUCIHOJIb30BAaHUE  BUICOMATEPUAJIOB), MPHU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJbllUs, aIOMUHUS, UHKA, *kene3a (I1) u xeneza
(IIT), menu (II), HAOMOIEHNE W OMHMCAHUE MTPOIECCOB OKPAIIMBAHUS IIAMEHH MOHAMHU HATPUS,
KaJgusl ¥ KaJbIus (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEpPHANIOB), HCCIeq0BaHNEe aM(pOTEPHBIX
CBOMCTB I'MJPOKCH/IA ATIOMUHHUS U TUAPOKCHJIA [IUHKA, PELIEHNE SKCIEPUMEHTAJIBHBIX 33/1a4 110
Teme «BaxkHelme MeTalibl U UX COEIUHEHUS.

XuMus 1 OKpyxKawIIas cpeaa

BemectBa 1 maTepuasibl B MOBCEIHEBHOM >KM3HU 4YeIoBeKa. be3omacHoe UCnob30BaHUE
BEIIECTB W XMMHYECKUX peakuuid B ObiTy. [lepBas momomib Npu XUMHYECKHX OXKOrax u
OTpaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPaIUs
Bemects, ganee — [1JIK). Poib xumMuu B perieHn# 5K0JI0ruueCcKuX MpooieMm.

Xumuueckuil Ikcnepumenm:

H3y4eHre 00pa3IoB MaTepHaIoB (CTEKJIO, CIUIABBl METAJUIOB, TOJIMMEPHBIE MATEPHUAIIBI).

Mescnpeomemnuie ceasu

Peanuzanusi MEXNpeaMETHBIX CBSI3€l MPU M3YYEHUU XHUMHUU B 9 Kilacce OCYHIECTBIISETCS
yepe3 MHCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX TOHSATHH, TaK U TOHSATUH,
SIBJISIFOIIMXCSI CUCTEMHBIMM JUJISI OTAEJIbHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOr' 0O [IUKJIA.



OOme ecrecTBEHHO-HAYYHbIC IOHATHUS: HAy4dHbId (akT, TUMoTe3a, 3aKOH, TEOpHs,
aHaJn3, CHUHTE3, KJIaccu (pUKaIus, MEPUOUYHOCTbD, HaOJIIOJICHHE, AKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHHE, MOJICIIb, SIBJICHUE, ITAPHUKOBBIA 3(DPEKT, TEXHOIOT S, MaTCPHUAIIBL.

®dusmka: wmarepus, aToM, DOJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHWJ, HW30TOIII,
PaJIMOAKTHBHOCTh, MOJICKYJIa, OJJICKTPHYCCKAW  3apsiji, TPOBOIHUKH, IOJYINPOBOIHHKH,
JUDJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ias,
pacTBOp, PacTBOPHUMOCTh, KpPUCTAJUIMYECKash pEMIETKA, CIUIaBbI, (U3MYECKHE BEIUIHHBI,
€IMHUIIBI U3MEpPEHHs, KOCMUYECKOE MMPOCTPAHCTBO, IIaHEeThI, 3BE3/1b1, COMHILE.

buonorus: ¢dorocuHTe3, AbIXaHWe, Omocdepa, ISKOCHCTEMa, MHUHEpalbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, ITUTATEIIHHBIC BEIIECTBA.

[leorpadusi: atmocdepa, ruapocdepa, MHUHEpAIbI, TOPHBIE TMOPOMABI, TOJIE3HBIE
HCKOITaeMbIe, TOTUIHBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIuuHOCTHBIE pE3ydbTaTHl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O 001Iero oOpa3oBaHUs
JOCTUTAIOTCS B X0J1e 00yueHHs] XUMHUH B €AMHCTBE Y4eOHON U BOCIIUTATEIbHOMN JEATEIbHOCTH B
COOTBETCTBMM C  TPAAMLHMOHHBIMM  POCCHUMCKMMM  COLMOKYJIbTYPHBIMH M  JIyXOBHO-
HPaBCTBEHHBIMU I[€HHOCTSIMU, NIPUHATBIMU B OOILIECTBE MpPAaBUIAMU M HOPMAMU MOBEICHUS U
CIIOCOOCTBYIOT ITPOI[ECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATN3AIMH 00yUYaIOIIHXCS.

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH TMO3UTHBHBIX I[EHHOCTHBIX OPHEHTAIlM W pacIIMpeHUE ONbITa JAEATEIBHOCTH Ha eé
OCHOBE, B TOM UHCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCIIMTAHHUSA:

[IEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIEIMIO, TIOHMMAaHUsl 3HAYCHHUS XUMHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIEecTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHOH MH(pOpPMANUEH O MepeqoBhIX JOCTHKEHHSIX M OTKPBITHUSIX
MHUpPOBOH M OTEYECTBCHHOW XMMHUH, 3aMHTCPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTpOMCTBE
MHUpa 1 O0IIEeCTBa;

2) rpaskIaHCKOro BOCIMTAHMS :

NPE/ICTABICHUS O COIHMAJIBHBIX HOPMAaX M NPaBHIAX MEXJINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEOBATEILCKOM, TBOPYECKOM W IPYTHX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH AESITEILHOCTU IIPU BBIIOJHEHUHU YUEOHBIX, IO3HABATEIbHBIX 33]1a4,
BBIITOJTHEHUN XUMHMUYECKMX 3KCIIEPUMEHTOB, CO3JaHMU Y4EOHBIX MPOEKTOB, CTPEMJICHHUA K
B3aMMOIIOHUMAaHHUIO M B3aUMOIIOMOLIM B IpoIecce 3TOH yueOHOH N1eATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IOBEJCHHWE M IOCTYNKH CBOMX TOBAapHUILICH C MO3ULMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C y4&TOM OCO3HAHMS MOCIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'O MO3HAHMS:

MHpPOBO33PEHUECKUE  TPEACTaBIEHUS O  BEIIECTBE M  XMMHUYECKOH  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M COCTaBIISIOIINE OCHOBY IS
NMOHUMaHMsT  CYIIHOCTM HAy4yHOH KAapTUHBI ~MHUpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCB3AX YEIOBEKAa C MPUPOAHON Cpenoil, o poiu
XMMUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



[I03HABaTeJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA IOJTY4YEHUE HOBBIX 3HAHUH IO XUMUH,
HeoOXoaumble Uil OOBSCHEHHs HAO/I0aeMbIX IPOLIECCOB M SBJICHMM, I103HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSTEIbHONW pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypoOH, AOCTYNHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHA;

WHTEpeC K OOYYECHHIO M TO3HAHHIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUI0, MMPOSKTHON M MCCIEAOBATEILCKOM EATEIbHOCTH, K OCOBHAHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS 00y4YeHUS B AalbHEHUIIEM;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 370pOBbIO,
YCTAaHOBKM Ha 370pOBbIM 00pa3 >KM3HU, OCO3HAHUE IIOCIEACTBUN U HENPUITHE BPEIHBIX
NpUBBIYEK (YHNOTpPEOJIEHUs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOJIOIEHHUS
paBwil 0€30MacHOCTH IpU OOpPaLIeHMM C XUMHUYECKMMH BELIECTBAMU B OBITY M peajbHOMN
KHU3HU;

S) TPyA0BOro BOCIIMTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Mpodeccuii U TpyAa pa3iuyHOIro poja, yBakKeHHE K
TPpyLy M pe3ysibTaTaM TpPyIOBOH JeSATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE IPHUMEHEHMS
OpeIMETHBIX 3HAaHMH 10 XUMMH, OCO3HAHHBIM BBIOOP WHIMBUAYAJIbHOW TPAaeKTOPUHU
IPOJOJDKEHUST 00pa3oBaHMs € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEUIHON MpodeccuoHAIbHON NeATeIbHOCTH U
pa3BUTHUS HEOOXOAMMBIX YMEHHI, FOTOBHOCTh aJalTUPOBAThCA B Ipo(hecCHOHANBHOM cpene;

6) PK0JIOTMYE€CKOT0 BOCIIUTAHHSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPO/Ie KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHMSI, IOHMMAaHHUE LIEHHOCTH 3/10pOBOro M 0Oe30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3NYECKOMY M TICUXHYECKOMY 370pOBbIO,
OCO3HAHUE I[EHHOCTH COOIIOCHHS MPaBHII 0€30MaCHOr0 MMOBEACHUS MpH paboTe C BEIeCTBAMH,
a TaK)K€ B CUTYalLUsIX, YTPOXKAIOLIMX 30POBBIO U KU3HHU JIIOEH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJy4daeMble NPU H3YYEHUU XUMHH, Uil pELICHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOAHOM CPEIOH, I MOBBIIEHUS YPOBHS KOJIOIMYECKOU
KyJIBTYpBl, OCO3HAHUS TJI00ATFHOI'0 XapaKTepa AKOJOTHUECKUX MPOOJIeM U MyTel WX pelIeHHs
IIOCPEACTBOM METOJIOB XMMUH, IKOJOTMYECKOI0 MBILIUIEHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B
II03HABaTeJIbHONW, KOMMYHUKAaTUBHOM U COLMAJIbHOMN MPaKTHKE.

METAINPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeqMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMblE I8 (HOPMHPOBAHUSA
MHPOBO33peHUsl OOILIeHay4YHble NMOHATUS (3aKOH, TE€OpHsl, NPUHIIMI, TUnore3a, (Gakr, cucrema,
IpoLeCcC, SKCIEPUMEHT U JPYroe.), KOTOpPbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
nperMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 3TUX IpeaIMeTOB (JOPMUPOBATH IPEACTABICHUE O
LIEJIOCTHOM Hay4YHOM KapTHMHE MHUpPa, U YHUBEpCaJlbHble yuyeOHbIe AEWCTBUs (IIO3HABATENbHBIE,
KOMMYHUKAaTUBHbBIE, PETYJITUBHBIE), KOTOpblE 00ECIEeuynBaOT (OPMHUPOBAHUE T'OTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIIECTBIICHUIO y4E€OHOH 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJTIbHbIE yueOHbIe AeiicTBUS

Bba3oBble JJornueckue 1elicTBUA:

YMEHHSI HCMOJIb30BaTh NPUEMBI JIOTMUYECKOTO MBIIIJIEHUS] NpPU OCBOCHHM 3HAHUM:
pacKpbBaTh CMBICI XMMHUYECKHUX THOHSTUH (BBLACNATH MX XapakTEpHblE IPU3HAKH,
YCTaHABIMBAaTh B3aUMOCBS3b C IPYTMMHM MOHSATHSMH), UCIOJIb30BaTh MOHATUS U1 OOBSCHEHHUS
OTHENbHBIX (DAaKTOB M SBJICHUM, BbIOMpATh OCHOBAHMSA M KPUTEPUH I KIaccU(UKAIMH



XUMHUYECKUX BEIIECTB U XMMHYECKUX PEAKIHi, YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXIy 00BEKTaMH M3y4EHUSs, CTPOUTH JIOTUICCKUE PACCyKIACHUS (MHIYKTHBHBIC, JEyKTUBHBIC,
10 aHAJIOTHH ), IeJIATh BHIBOJIBI M 3aKJIFOUCHHS,;

YMEHHE TPUMEHSTh B MPOIECCE MMO3HAHUS MOHATUS (MIPEIMETHBIC H METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIOJb3YEMbIE B XHMHHU, IPEOOPA30BHIBATH IIHPOKO
MPUMEHSIEMBIC B XHMHUU MOJICIIbHBIC TPEIICTABICHUS — XUMHUYECCKHIA 3HAK (CHMBOJ 3JICMEHTA),
XHUMHYECKass (GopMyJa W YpaBHECHHE XHMHUYCCKOH pEaKIWMH — TPH pPEIICHUH YydeOHO-
MO3HABATENLHBIX 3a7a4, C YY4ETOM OTUX MOJEJIBHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKA H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHYECKUX PEAKIH, BBISBIATH OOIINE 3aKOHOMEPHOCTU, PUYUHHO-CICICTBEHHBIC CBS3U U
MPOTHUBOPEYHS B H3YIaEMBIX MPOIIECCAX U SBIICHUSX.

Ba3oBble ucciienoBareabcKue AeiicTBUS:

YMEHHE HCIIOJIh30BaTh MOCTABJICHHBIC BOMPOCH B KAayeCTBE WHCTPYMEHTa IO3HAHUS, a
TaK)Ke B KAueCTBE OCHOBBI sl (DOPMHPOBAHMS THUIOTE3bl IO IPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHHIA,

NpUOOPETEHHE OMbITa IO IUIAHWUPOBAHUIO, OPraHU3allMM U TMPOBEICHUIO yYECHHYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJ0M IPOIECCa, CAMOCTOSATEIIEHO IPOrHO3UPOBATh €ro
pe3yabTat, (GOpMyIHpOBaTh OOOOIICHUS W BBIBOABI IO pe3yjbTaTaM IPOBENEHHOIO OIIbITA,
MCCJICIOBAHUS, COCTABIISITh OTYET O MPOJIENIAaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOUPATh, aHAIM3UPOBATH M HHTEPIPETHPOBATH HHPOPMAIUIO PA3IMYHBIX BHJIOB
1 (HOpM TIPEICTABIICHUS, TIOTYYaEeMYI0 U3 PAa3HBIX HCTOYHUKOB (HAYYHO-IIOMYJIIPHAS JIUTEpATypa
XMMHYECKOTO COJCP)KaHUs, CIIPAaBOYHBIE TI0COOMs, pecypchl HHTepHeTa), KPUTHYECKH
OLICHUBATH IIPOTHBOPEYHBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHBIC METOBI U 3aIIPOCHI IPU MOKCKE U 0TOOpe MHPOPMAIIH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX ISl BEITTOTHEHHS Y4EOHBIX U TTO3HABATEIbHBIX 33124
ONpEeNeNEHHOr0 THUIA, TPUOOpPETEHHE OMbITa B O0JACTH HCIOJIb30BAHHUS HH(OPMAIMOHHO -
KOMMYHHKATHBHBIX TEXHOJIOTH, OBIIQJICHHE KYJIBTYPOl aKTHBHOT'O UCIIOIB30BaHUS Pa3IHIHBIX
MMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (OpMy TMpelncTaBICHUS
nH(pOpMaIlMd ¥ HIUTIOCTPUPOBATH pEIIaeMble 3a/ladyd HECIOKHBIMU CXEMaMH, TuarpaMMaMy,
apyruMu popmamu rpauKe U UX KOMOWHAIMSIMU;

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATh B TIpoliecce YYeOHOW M HCCIIEHOBATENbCKOM
JeATebHOCTH MHPOPMALIUIO O BIUSHUU MTPOMBIIIJICHHOCTH, CEJIbCKOTO X03sIMCTBA M TPAHCIIOPTa
Ha COCTOSIHUE OKPYIKAIOIIEH MPUPOIHON CPEIbl.

KoMMyHHKAaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS:

yYMEHHUsl 3aJaBaTh BONpPOCHl (B Xojae auainora W (MJIM) IUCKYCCHHM) TI0 CYIIECTBY
oOcyxaaemMoii Tembl, (OPMYJIUPOBATh CBOM MPEIUIOKCHUS OTHOCHTEIBHO BBIIIOJHCHUS
MPEAT0KEHHOM 3a/1a4u;

YMEHHSI IPEICTABIISTH TOJMYIECHHBIC PE3yIbTAThl TO3HABATEIILHOM ICATEITEHOCTH B YCTHBIX
W TIMCBMCHHBIX TEKCTax; JeJaTh IPE3CHTAIUI0 PE3yJbTATOB BBIIIOJHECHUS XUMHUYECKOTO
JKcIiepuMeHTa (J1abopaTOPHOrO OIbITa, JTAOOPATOPHOW pabOTHI MO HCCICAOBAHUIO CBOWCTB
BEIIECTB, y4eOHOT O IIPOEKTA);

YMEHHsSI Yy4eOHOT0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIHHOU W
HCCIIEZIOBATENILCKOM JEATENbHOCTH TPH PEUICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4&ra
OOIIMX WHTEPECOB M COTJIACOBAaHUS MO3UIUN (0OCYXKIEeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC



HITYPMBbD», KOOpAMHALMS COBMECTHBIX JEHCTBUH, ONpeiesIeHne KPUTEPUEB O OLICHKE KayecTBa
BBITIOJIHEHHON PabOThI U pyTHE).

PerynsiTuBHbIE YHHBepcalbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO ONPEIENATh eI AEATEeIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBAaTh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JEATEIbHOCTb, BbIOMPATH
HaubOosnee HS(¢eKTUBHBIE CMOCOObI  pemieHuss Yy4eOHbIX U IO3HABaTEeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBJIATh WM KOPPEKTHPOBATh MPEMJIOKEHHBIM aNrOpUTM JEWCTBUHM NpuU
BBIMOJIHEHUM 3a/laHuil ¢ y4€TOM IIOJlydeHHMs HOBBIX 3HAaHUH 00 HU3y4aeMbIX OOBEKTaX —
BELIECTBAX U PEAKLUAX, OLIEHUBATH COOTBETCTBUE IOJYUYEHHOI'O pe3yJibTaTa 3asBJICHHON LEJH,
YMEHHE UCIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJlaracMble B yCIOBUY 3aJaHUM.

MNPEJAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB II0 OCBOEHHIO O0053aTENbHOIO COAEP)KAHMUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOi pabodeil mporpaMMoil, BBIACISIOT: OCBOCHHBIE
o0yyalonMMHCsST Hay4yHble 3HAHUS, YMEHHUS U CIOCOOBl JAEHCTBMIA, cneuuduueckue s
IpeAMETHON 00sacTH «XUMHS», BHABI OEATEIbHOCTH IO IOJYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETalnu, IPeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOyueHus B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh COPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

® DACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATUH: aTOM, MOJIEKYJa, XUMHUYECKUU
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OAHOPOJHAs W HEOAHOPOJHAs),
BAJICHTHOCTb, OTHOCHTEJIbHAsI aTOMHAasl U MOJIEKYJSIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsl Macca, MaccoBasi J0JIi XMMHUYECKOI'o 3JeMEHTa B COCAUHEHHH, MOJSPHBIM 00bEM,
OKCHJ, KHCJIOTa, OCHOBaHUE, COJb, YJIEKTPOOTPULATEIBHOCT, CTENEHb OKUCIICHHSI, XUMUYECKas
peakiusi, KiaccU(UKalUs PEaKIil: peakiuu COSNAWHEHUS, PEAKIHH PA3JI0KCHUS, PEaKIHH
3aMEIeHHS, peaKIIui OOMEHa, IK30- U SHJOTEPMHUYECKHE PEAKIINH, TEIIOBOU dPPEKT peaKkIuu,
SIpO aTOMa, JIEKTPOHHBIN CJIOH aToMa, aTOMHasi opOuTaib, paiuyc aToMa, XMMHYECKasl CBSI3b,
NOJISIPHAsl U HENOJsIpHAas KOBAJIECHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTHMOH, aHWOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAsI KOHLIEHTpaLUs) B pacTBOPE;

® JUUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHUH M HPUMEHATH OTH
TIOHSITUS TIPU OMHMCAHUH BELECTB U UX MPEBPAIICHU;

® JCMOJb30BaTh XWMHUYECKYI0 CHUMBOJIMKY [JsI COCTaBleHHs (OpMyn BeIIeCTB H
YPaBHEHMI XUMHUYECKUX PEAKIIUi;

® OIpelneisTh BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHUSX, CTENEHb
OKMCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIEKHOCTh BELIECTB K OMPEACIEHHOMY
KJaccy coenMHeHUd mo GopMmyrnaMm, BHA XUMHUYECKOM CBSI3M (KOBaJeHTHas W HMOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpbiBaTh cMbica Ilepumonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATH
NOHMMaHUE NEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJOKEHHUS B
[lepnonnueckoii cucreme, 3aKOHOB COXPAaHEHHsI MAacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrazapo;

e OnuChiBaTh U XapakTepuszoBaTh TaOmuuHylo ¢opmy [lepuoguueckoil cHCTEMBI
XMUMHYECKUX DIIEMEHTOB: pa3inyaTh MOHITHS «TJaBHas moAarpynmna (A-rpymnma)» U «modouyHas
nonrpynmna (b-rpymmna)», Mansle u OONbIIME TEPUOIBI, COOTHOCHTh O0O3HAYEHUS, KOTOPHIC
uMmerotcs B Tabmuie «[leproanueckas cucrema xumuueckux snementoB J[. . MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsin
A1pa, 001IIee YUCIIO IEKTPOHOB U PACIIPEACTICHNE UX 110 JIEKTPOHHBIM CJI0SM);



e KJaccuPUIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XHUMHUYECKHE
peakiuu (110 YUCILYy U COCTaBYy yYaCTBYIOLIMX B PEAKIMH BEILECTB, I10 TEMJIOBOMY 3P DEKTY);

® XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPXKJas ONHUCAHUE MPUMEpPaMU MOJIEKYJSIPHBIX YpaBHEHHN COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUN;

® [IPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX KaueCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XMMHUECKUX MTPEBPAIICHU B Pa3INUHBIX YCIOBHUSX;

® BBHIYUCIATH OTHOCUTEIBbHYIO MOJEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJTI0 XUMUYECKOT 0 3JIeMeHTa 1o (opMyJie COeTUHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKklnu;

® TMPUMEHSITH OCHOBHBIC OMNEpAaIlMU MBICIUTEIBHON NEATeNbHOCTH — aHallu3 W CHUHTE3,
CpaBHEHHME, O0OOIIEHNE, CHCTEeMAaTU3alUIO, KIACCU(HUKAIMIO, BBISBICHUE MPUYHHHO-
-CJIEICTBEHHBIX CBSI3€M1 — JJI MW3Yy4YEHUS CBOWMCTB BEIIECTB M XUMHUYECKUX PpPEAKLHUM,
€CTECTBEHHO-HAY4YHbIE METOAbl IO3HAHMS — HaOJIIoAeHHe, HW3MEpeHHe, MOJEIUpOBaHuE,
HKCHEPUMEHT (peabHbIi U MBICIIEHHBIH );

e creioBaTh IMpaBWIaM [OJB30BAHHUS XHMHUYECKOM mocynoil U J1abopaTOpHBIM
o0opynoBaHMEeM, a TaKXe TMpaBWiIaM OOpalleHHsl C BEIIeCTBAMH B COOTBETCTBHU C
UHCTPYKUMSAMU IO BBIIOJHEHHUIO J1a0OpaTOPHBIX XWMUYECKUX OMNBITOB M0 MOIYYEHHUIO HU
coOMpaHuio Ta3000pa3HbIX BEHIECTB (BOAOPOAA W KHUCIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C
ONpEeNeIEHHON MAacCOBOM JIOJ€Hd pacTBOPEHHOIO BEIIECTBA, IUIAHHUPOBATH W IPOBOJAUTH
XMUMHUYECKUE SKCIIEPUMEHTHI 110 PAaCIIO3HABAHMIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO
UHIUKATOPOB (J1akmyc, (eHopTanent, METUIIOpaHX U APYyTHe).

K xoHny oOyueHus B 9 kJjacce IpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh COPMUPOBAHHOCTH Y 00 yUAIOIIUXCS YMEHHIA:

® DACKpBIBATH CMBICII OCHOBHBIX XMMHYECKHUX MOHSTHH: XMUMHYECKHUH 3JIEMEHT, aToM,
MOJIEKYyJla, HMOH, KaTHOH, AHHUOH, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, BaJEHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHUS, XUMHYECKas peaklHs, XUMHUYECKas CBS3b,
TEerI0BOM 3(h(PeKT peakunuu, MoJib, MOJISPHBIH 00BHEM, PaCTBOp, SJMEKTPOIUTHI, HEIJEKTPOIUTHI,
AIIEKTPOIUTHYECKAsT JAUCCOIMAIMS, pEeaKUWd HOHHOrO oOMeHa, KaTajiu3aTop, XHMHYECKOe
paBHOBecHe, oOOpaTHMble M HeoOpaTHUMble pPEaKIHUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKiiy, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAaHOBJECHHE, AaJUIOTPOMUS,
aM(pOTEepHOCTh, XUMHYECKast CBsA3b (KOBAJIEHTHAs, NOHHAs, METaJNINYecKas), KpUCTaJUIndecKas
pemérka, KOppo3us METauioB, CIJIaBbl, CKOPOCTb XMMHYECKOM peakuuu, IpelesIbHO
nonycrumas koHueHtpauus [IJIK Bemecrsa;

® WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKHUX MOHSITUNH WM TPUMEHSTH STH
TIOHSTHS TIPU OMMCAHUH BEIIECTB U UX MPEBPAILICHUI;

® JCMOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JisI CcOCTaBlieHHs (OpMyNn BEIIeCTB U
YPaBHEHU XUMHUUYECKUX PEAKIUM;

® OMNpeaensaTh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B COEJIMHEHUSIX
pa3IMYHOr0 COCTaBa, NMPUHAMIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY KJIaccy COCAMHEHHMH IO
(dopmynam, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJIM4YecKasl) B HEOPraHU4eCKUX
COEAMHEHMSIX, 3apsijl MOHA M0 XMMHUYECKOW (opMylie, XapakTep cpelbl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COEMHEHUH, TUIl KPUCTAJUIMYECKOM peréTK KOHKPETHOT' O BEIEeCTBa;

e packpbiBaTh cMbich [lepuoauueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MMOHMMAaHHE: OINHCHIBATh W XapaKTepu3oBaTh TaOnuuyHyro (opmy llepuoamueckoil cucTemsl



XMMUYECKUX 3JIEMEHTOB: Pa3jNyaTh MOHATHUS «IJaBHas moxarpynna (A-rpymna)y u «mododHast
noarpynna (b-rpynmna)», mansle U OoJblIME MEPUOJbI, COOTHOCUTH O0O3HAUYEHUS, KOTOpHIE
UMEIOTCS B IMEPUOJUYECKON TaOJUIe, C YMCIOBBIMH XapaKTEpUCTHUKAMU CTPOCHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj f1apa, o0LIee YUCIIO IEKTPOHOB U pacHpeeeHue ux
I10 3JIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB
U UX COEIMHEHUH B Mpeesnax MajblX MEepHUOJIOB U TVIABHBIX MOATPYII ¢ YYETOM CTPOSHHS UX
aTOMOB;

e KIacCCH(UUIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (1o YUCIy M COCTaBYy YyYacTBYIOIIMX B PEAKIUH BEIIECTB, 110 TEIUIOBOMY 3P GeKTy, Mo
M3MEHEHUIO CTENEHEW OKUCIIEHNS XMMUUECKHUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBaTh) OOILIME U CHEHU(pHUECKHEe XUMHUYECKHE CBOMCTBA
MPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPXKAasi ONUCAHUE TTPUMEpPaMHU MOJIEKYJISPHBIX U MOHHBIX
ypaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEaKIIHii;

® COCTaBJIATh YPaBHEHMs 3JIEKTPOIMTHYECKOH AMCCOLMALMM KUCIIOT, LIENOYEH U COJEH,
IIOJIHBIE M COKpalll€HHbIE YypaBHEHMsI pEaKIUil HOHHOIO OOMEHa, YpaBHEHUs peakLuid,
MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXAYy BEIIECTBAMU pa3JIMYHbIX
KJIACCOB;

® pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEICTBOM
COCTAaBJIEHHsI SJIEKTPOHHOI 0 OajlaHca 3TUX PEAKLIN;

® IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOKHOCTH
MPOTEKAaHUsI XUMUYECKUX MPEBPAILEHUI B pa3JIMUHbIX yCIOBUSIX;

® BBIYUCIATH OTHOCUTEIBbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacchl BEIECTB, MAacCOBYIO
JIOJTI0 XUMUYECKOT 0 3JIeMeHTa 110 (opMyJie COETUHEHUSI, MACCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHYECKON PEaKIUU;

e co0mrofaTh NpaBWJa MOJB30BAHMA XUMHMUYECKOW TMOCYIOH W J1abOpaTOPHBIM
000pyaOBaHHEM, a TaKKe MpaBHiia OOPALIEHHUS C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIHSIMHU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XHUMHYECKHUX OINBITOB IO TMOJIYYEHHIO U COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTJIEKHCIIOr0 rasa);

® TIPOBOJUTH PEAKIMH, MOATBEPKJAIONIME KaueCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpOMUI-, HONUI-, KapOoHaT-, ¢ocdar-, cUIMKaT-,
cyabpaT-, THUAPOKCUJ-MOHBI, KATHOHbI AaMMOHHS U HOHBl M3YYEHHBIX METaJlIOB,
IIPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BELLECTB;

® IIPUMEHSTh OCHOBHBIE OIEpPALMU MBICIUTEIBHON AESITENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHUE, 0000IIEHNE, CUCTEMAaTU3alIMIO, BBIIBJICHUE PUYUHHO-CIIECTBEHHBIX CBSI3eH — I
U3y4YEHUs CBOMCTB BEIECTB U XMMHUYECKUX PEAKLUN, ECTECTBEHHO-HAyYHbIE METO/bl TO3HAHUS
— Ha0JII0JIeHNe, U3MEpEeHn e, MOIEIIMPOBAHNE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH).



8 KVIACC

TEMATHYECKOE IINTAHUPOBAHUE

Ne

HaumeHoBaHMe pa3iesioB U

KoaunuecTBo yacos

DJieKTpOoHHbIE (LM poBbIe)

n/n TeM MPOrpaMMbl Bcero KonTpoJbHbie IpakTHuecKkue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS
Xumusi — BaykHas 00J1aCcTh
1.1 €CTECTBO3HAHUS U 5 0 ) bubmmoreka [JOK
MPAKTHYECKON AEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJoBeKa
12 BemecTBa u XuMuueckue 15 1 0 bubmuorexa [IOK
peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znes 2. BaxkHelilue npeacTaBuTe/J M HEOPraHM4eCKMX BelecTB
71 Boznyx. Kucnopon. Ilonstue 6 0 1 bu6moteka LIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon.IlonaTtue o kucmorax 3 0 1 bu6mmoteka [IOK
1 COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTre 06 5 1 1 bubmorexa [IOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmmoreka [JOK
HEOPraHMYECKUX COCIAUHEHHI https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon n [lepuoanyeckas cucrema xumudeckux jemMeHToB /. U. MenaeneeBa. CTpoenne aToMOB.
Xumuueckasi cBsi3b. OKMCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKU

3.1

[lepuoanyeckuii 3aK0H 1
Ilepuonnueckas cucrema
XUMHUYECKUX 371eMeHToB J[. U.
Mennene-eBa. CtpoeHue
aroma

bu6morexa IIOK
https://m.edsoo.ru/7f41837¢



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

XUMHUYECKas CBS3b. Bubmmotexa [[OK
32 Oxicautenbo- 8 0 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKITUU
bu6morexa IIOK
Hroro mo pasneny 15 https://m.edsoo.ru/7f41837¢c
bu6muorexa IJOK
PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63 6
[TPOTPAMME
9 KUIIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m DOIDAMMEL K n (uudposbie)
porp Beero OHTPOJIbHBIE paKTHYecKHe oGpazoBaTebHbIE
padoThbI padoThbI pecypes
Pa3znes 1. BeniecTBO M XMMHYEeCKHE PeaAKIIMH
1.1 [ToBTOpeHue u yriydiieHue 3HaHUI 5 1 0 bu6muoteka LIOK
) OCHOBHBIX Pa3JIeNIoB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
10 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [IOK
) peakiui https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAS T CCOLIUALINSL. 3 1 1 bubmotexa [JOK
' XUMHYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3zpnes 2. HemeTasibl M HX COeAMHEHUS
71 OO0m1ast XxapaKTepruCTUKa XUMUY ECKIX 4 0 1 bubmotexa [JOK
’ anemeHTOB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.2 anemeHnToB VIA-rpynmsl. Cepa u eé 6 0 0 1?3637/(1{1:6;11(15005/7 112636
COCOUHCHUSI PN *
OO0mrast XxapaKTepuCTUKAa XUMUY eCKIX
2.3 anemeHToB VA-rpynmnsl. A30t, hocdop u ux 7 0 1 5316:_7/(36;1(525/7 412636
COCIUHEHUS DA *



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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28| onenemon IVApymmn. esepons 5 | ) Bu6miotera LIOK
' . DYIUIRL JLIEpon https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COCTUHEHUS
Wroro mo pazneny 25
Pa3znen 3. MeTajibl M KX COeTMHEHUS
. bubmmoreka [JOK
31 Obmwe cBoiicTBa METaIOB 4 0 0 https://m.edsoo.ru/7f41a636
. bub6muorexa IIOK
3.2 Baxkueiimme MeTanisl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3znea 4. XuMus 1 OKpY:KaKOIIasi cpea
bubmmoreka [IOK
4.1 BemecTBa u Matepuaibl B )KM3HU YEJIOBEKA 3 0 0 https:/m.edsoo.ru/741a636
Uroro no pazneny 3
bub6morexa IIOK
Peseperioe Bpems 3 0 0 https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 7
MNOYPOUYHOE IIJIAHUPOBAHHUE
8 KIIACC
Ne KoymnuecrBo yacos DaeKTpoHHbIE HH(POBHIE
Tema ypoka
n/n Bcero Konrpoasnbie | IlpakTudyeckne | 0OpasoBarebHbIE
padoThI padoThI pecypchl
1 [Ipenmet xumuu. Posib XuMUU B KU3HU 1 0 0 bub6mmoreka [JOK
yejoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
bub6mmoreka [JOK
2 TTonsiTHe 0 MeTOMAX ITO3HAHUSA B XUMHUH 1 0 0 https://m.edsoo.ru/f0d227e
3 [Tpaktueckas padora Ne 1 «IIpaBuna paboTs 1 0 1 bubmmorexa [JOK



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/ff0d210c
https://m.edsoo.ru/ff0d227e

B J1a00paTOpHH U NMPUEMBI O0pALLIEHUS C
nabopaTOpHBIM 000pyI0BaHUEM (C
UCNONIb3068AHUEM 000PYO08ANHUSL YeHMPA
«Touka pocmay)

https://m.edsoo.ru/ff0d23dc

YucTtele BeliectBa U cMecu. Crioco0bl

bub6mmoreka [JOK

4 pasaesieHus cMecen 0 0 https://m.edsoo.ru/ff0d26ca
[Ipaktueckas paborta Ne 2 «Pa3nenenue
5 cMmecei (Ha mpuMepe OYMCTKH IMOBAPEHHOMN 0 1 bubmotexa [JOK
COJIN)» (¢ ucnonbzosanuem 060py006aHus https://m.edsoo.ru/ff0d28c8
yeumpa «Touxa pocmay)
bubmotexa [JOK
6 ATOMBI 1 MOJICKYJIb! 0 0 https://m.edscl;[o.ru/fde2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKH (CHMBOJIBI) 0 0 bubmmoreka [IOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 ClnOXKHbBIE BEMIECTBA 0 0 Egg;?;;;iii?ﬁ ff0d2abe
bubmoreka [JOK
? ATOMHO-MOJIEKYIPHOE yeHHe 0 0 https://m.edsi.ru/fmdzdso
10 OTHOCHUTENIbHAS aTOMHas Macca. 0 0 bu6moreka [JOK
OTHOCHTEIIbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
11 MaccoBas J0J1s1 XUMHYECKOI'0 dJIeMEHTa B 0 0 bub6muorexa IIOK
COEIMHEHUHU https://m.edsoo.ru/ff0d350c
12 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. 0 0 bubmmorexa [JOK
Xumuueckas Gopmyina https://m.edsoo.ru/ff0d2eae
13 BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB 0 0
14 KonnuectBo Bemiectsa. Monb. MossipHas 0 0 bubmmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
15 Pentenue 3amau 0 0
16 Ou3nyecKne U XUMUYSCKHC SIBICHUS. 0 0 bu6morexa IIOK
XUMHYECKasl peaKius https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haku u ycaoBust NpOTEKaHUS 0 0 bu6moteka IIOK

XUMHUYECKUX PEAKLIHI

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d23dc
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3aKOH COXPAaHEHHUS MacChl BEILIECTB.

bubmorexa IIOK

18 XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
19 Brrancaenns KoaudecTBa, MacChl BEIIECTBA 110 bub6morexa IJOK
YPaBHEHUSIM XUMHUUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
20| (commmmenn, prssoennis, sememens Butmiorexa LIOK
! P > SAMCTHCHI, https://m.edsoo.ru/ff0d3f34
oOMeHa)
21| owmonemer. OGoduenme Bubmorexa LIOK
H AUCT. Hv[ https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
2 KonTponbsHas padora Nel mo teme «Bemectpa bubmmoreka [IOK
U XUMUYECKHE PEAKIIUN» https://m.edsoo.ru/ff0d4290
33| Kncnopon—— mewens n npocros nemeerso Bumiotera LIOK
oA P HHECTBO- https://m.edsoo.ru/ff0d448e
O30H
| e eome v B 10K
POJia {peail » TP ' https://m.edsoo.ru/ff0d4614
ITonsiTre 00 okcHaax
35| mGopsropm » npowsmcnmoeH Bu6mtorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
26| nowsmie o repoRsEKON ypammeriy Bubmorexa LIOK
P M ’ https://m.edsoo.ru/ff0d4790
9K30- U YHJIOTEPMUYECKUX PEAKITUAX
37| Sarprsmenne sosiysa, nocod &ro Bmorexs LIOK
P AYXd, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPAIICHUS
[Ipaktuyeckas padota Ne 3 o Teme
73 «[Tonyuenue u cobupanue KMCIOpoa, bu6morexa [IOK
H3yYEHUE €ro CBOUCTBY (C UCnob308aHUEM https://m.edsoo.ru/ff0d4ae2
obopyoosanus yeumpa « Touxa pocmay)
29 Bonopon — 31eMeHT ¥ TpOCTOE BEIIECTBO. bubmmoreka [IOK



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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Haxoxnenue B npupope

https://m.edsoo.ru/ff0d4dd0

30 dOu3nyecKkne 1 XUMAYECKHUE CBOMCTBA bubmorexa IIOK
Bogopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
31 [Tonatue o KUCIOTax U COJISAX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
32 CrniocoObl oJTy4eHust BOJIOPOJa B bubmotexa [JOK
nabopaTropun https://m.edsoo.ru/ff0d4dd0
[Ipaktueckas padorta Ne 4 mo teme
33 «[lonydenue u cobupanue Bogopoaa, bubmmoreka LIOK
H3yUYEHHE €r0 CBOUCTBY (C Ucnow3osanuem https://m.edsoo.ru/ff0d4{42
obopyoosanus yeumpa « Touxa pocmay)
34 MoutsipHbIii 00BEM ra30B. 3aKoH ABOraapo Etptlgjsjzl;l/?z.eglascl;[()(.)r{f/ffo 45426
Brruncaenus o0bEMa, KOMYEeCTBa BElecTBa Bubmiorexa [IOK
35 rasa 1o €ro M3B€CTHOMY KOJIMYECTBY https://m.edsoo.ru/f0d55a0
BELIECTBA WU 00BbEMY
Boruncnennst 00bEMOB ra30B 110 ypaBHEHUIO Bubmotexa [OK
36 PeaKiny Ha OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/f0d5708
OTHOILIEHUI1 ra30B
. bubmuorexa [IOK
37 duznueckne U XUMUIECKUE CBOWCTBA BOJIBI hitps://m.edsoo.ru/f0d587a
38 CocraB ocHoBaHui. [loHsITHE 00 HHAMKATOpPAX Etptlgsjil;l/(;g.e;lasﬁ?rﬁ/ffo 4592
Bopa xak pactBoputens. HacbllieHHbIe U Bu6morexa [IOK
39 HEHACBIILIEHHBIE pacTBOPbl. MaccoBas 10 https://m.edsoo.ru/f0dSb40
BELIECTBA B pacCTBOpE
[Tpaktryeckas padora Ne 5 o Teme
«IIpuroroBiieHne pacTBOPOB € ONMPEAEIEHHOU BuGmmotrexa LIOK
40 MAaCCOBOM 10JIel paCTBOPEHHOIrO BEIIECTBaY (¢ https://m.edsoo.ru/f0dSeba
UCNONbL3068AHUEM 000PYO08ANHUS YEeHMPA
«Touka pocmay)
41 KonTtponbHas pabora Ne2 mo reme bubmoteka [IOK
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«Kucnopon. Bogopoa. Boga»

https://m.edsoo.ru/ff0d6342

Oxcuapl: cocTaB, KJIacCU(pUKALus,

bubmorexa IIOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMUYECKUE CBOKWCTBA
43 Kncny;rﬂmx OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUs: COCTaB, KIacCUpHUKAIHS, bubmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [TosnyyeHnue u XuMHYECKHE CBONCTBA bubmmoreka LIOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
16 Kucnotsl: cocraB, kiaccudukaus, but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
47 [Tosnyuenue u XuMHYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
48 Conu (cpeaHue): HOMEHKIIATYPa, CIIOCOOBI bu6motexa [IOK
TOJTYYEHUsI, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktueckas paborta Ne 6. Perenue
KCIIEpPUMEHTAIBHBIX 33724 110 TeM
49 ?(OCCHG(I))BHBTG KJIaCCBI HSCOI;_)I‘aHI;ICeCKEIX buomorexa [IOK
o https://m.edsoo.ru/00ad9b7c¢
COEIUHEHUI» (Cc ucnonvsosanuem
obopyoosanus yeumpa « Touxa pocmay)
50 I'enernueckas CBA3b MEXAY KIIACCaMHU bubmmoreka LIOK
HEOPraHUYECKUX COEIMHEHUI https://m.edsoo.ru/00ad9a50
N but6mmoreka [JOK
51 O0001Ie e U cucTeMaTu3anys 3HaHUN https://m.eds0o.ru/00adoch?
59 KonTtponsHas padora Ne3 mo teme "OCHOBHBIC bubmmoreka [IOK
KJIACChl HEOPraHUYECKUX COeTMHEHUMN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH Ki1accupUKAIIH
53 xnﬁnqecxnx AJIEMEHTOB. ?}OHHI;I/IC 0 rpymnmnax bubmotexa [TOK
https://m.edsoo.ru/00ad9ffa
CXOIHBIX AJIIEMEHTOB
54 [Teprognuecknii 3axkoH u [lepuoanueckas bu6motexa [IOK

CHCTeMa XMMHYECKUX 31eMeHToB [l. 1.

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menneneesa

55 Ilepuonpl, IpyHIIbI, HOATPYIIIIBI Brbmuorexa HOK
PHOZBL TPy » HOATPY https://m.edsoo.ru/00ada52c
56 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubmmoreka [IOK
W3oromnn: https://m.edsoo.ru/00ada342
fp | o o oo o o LOK
PO T https://m.edsoo.ru/00adabbc
Menneneena
XapakTepucTuKa XUMUYECKOTrO BHSMGHTa 1o Bubmmotexa [[OK
58 ero noJyioxkeHuto B [lepuonuueckoii cucreme )
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
o | SrememeTepmommemors st o LOK
p YK . p . v https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIH, MeAaror u rpaKJaHuH
60 DJIEKTPOOTPUIATEIIEHOCTh ATOMOB bubmoreka [{OK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 " bubmmoreka [IOK
OHHAS XUMITICCKaA CBA3D https://m.edsoo.ru/00adac34
62 KoBaneHnTHas noJisipHasg XuMA4ecKas CBA3b Bubmmorexa HOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenmosapHas XUMHU4YeCKas CBA3b Bubmorexa [JOK
p https://m.edsoo.ru/00adaab9
bubmuorexa IIOK
64 Crenen oxuCIieHHS https://m.edsoo.ru/00adae28
65 OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE PEAKIIUU Eubmorexa IIOK
peakit https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN 1 BOCCTAHOBUTEIH bubmiorexa HOK
el 1 https://m.edsoo.ru/00adb076
67 KonTtponbhas pabora Ned no teme «CtpoeHue bu6mmotexa LIOK
aToMa. XUMHYECKas CBI3b» https://m.edsoo.ru/00adb486
68 O06o001IeHEe U CUCTeMAaTH3aIUs 3HAHMI bubmotexa LHOK

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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9 KJIACC

KoaunuecTBo yacoB

Ne Tema vhoka K I JIeKTPOHHBIEe HU(pPOBbIE
n/n yp Bcero OUTPOTLHbBIC PaKTIHECKHE o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Ileproanyeckuii 3aK0H.

1 Ilepnonnueckas cucrema 1 0 0 bubmmoreka [IOK
XUMUYECKUX 3yemeHToB /1. U. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEpPHOCTH B U3MEHEHUU

) CBOMCTB XMMHUUYECKUX 1 0 0 bu6moreka [JOK
AJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6 b6
MIePUOJIOB
Krnaccuduxanus n Bubmorexa [[OK

3 HOMEHKJIaTypa HEOPraHUYECKHX 1 0 0 https://m.edso0o.ru/00adb7e2
BEIIECTB
Bunpl xuMndueckoi cBsI3U U Bubmorexa [[OK

4 mm’f KPHCTATLITMHCCKIX 1 0 0 https://m.edsoo.ru/00adbac6
peméToK

5 Brruncnenus no ¢popmynam u 1 0 0
YpaBHEHHSIM PEaKIuii
Konrtponpsnas padora Nel no

6 teme «IloBTOpeHue n 1 1 0
yriyOJieHue 3HaHUI OCHOBHBIX
paszesioB Kypca 8 Kiaccay
Krnaccudukanus xumuaeckux Bubmiorexa LIOK

7 PeAKILHit 110 pasIHIHBIM ! 0 0 https://m.edsoo.ru/00adbcb0
MIpU3HAKAM
ITonsTe 0 ckopocTH

3 XuMuueckou peakiuu. [lonstue 1 0 0 Bbu6moreka [JOK
0 TOMOT'€HHBIX U F€TEPOreHHBIX https://m.edsoo.ru/00adbe9a
peaxuusax

9 [TonaTHE O XUMHUYECKOM 1 0 0 bubmmotexa [JOK



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

paBHOBecuu. PakToOpBI,
BIIMSIFOLIME€ HA CKOPOCTh
XUMHUYECKON peakiuu u
MOJIOKEHHNE XUMHUUECKOTO
paBHOBECHUS

https://m.edsoo.ru/00adc28c

10 OKHUCITUTETBHO- bu6moreka [JOK
BOCCTAHOBUTEJbHBIC PEAKLIMHI https://m.edsoo.ru/00adcade
11 Teopus 21eKTPOIUTUYECKON bubmotexa LIOK
IYCCOHAAAU https://m.edsoo.ru/00adcd68
12 CuiibHBIC H ClTa0ble
AIIEKTPOIUTHI
13 Honnble ypaBHEHUS peakuui bubmorexa [JOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOHCTBA KUCIIOT
o | ot s BuGorera LOK
. https://m.edsoo.ru/00add5d8
AIEKTPOTU TUYECKOU
JIACCOIAAITIN
XuMHUecKkue CBOMCTBa CoJiel B
15 CBETE IpeJICTaBICHUM 00 bubmuorexa [JOK
AIEKTPOIUTHYECKOU https://m.edsoo.ru/00add8b2
JIACCOIAAITIT
16 [Tonsatue o rugposuze conei Brbmmorexa IIOK
https://m.edsoo.ru/00add9d4
17 O6o0mIeHne u cucTeMaTH3aAUS bubmorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTnueckas padorta Ne 1.
I o LOK
https://m.edsoo.ru/00addbfa
obopyoosanus yeumpa « Touxa
pocmay)
19 KontponpsHas pa6ora Ne2 o bu6mmotexa [IOK

TEMC (<9HCKTpOHI/ITI/I‘IeCKa${

https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00addd12
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AUCccoLAag. XUMUYECKUE
peaKiuy B pacTBOPaxX»

OO61mas xapakTepucTuKa

20 rajoreHoB. XHUMHYECKHE bubmiorexa IIOK
. ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MIpUMEpPE XJIOpa
2| o, temtnicome encicrsa Bumoterca LIOK
’ ’ https://m.edsoo.ru/00adel104
MOJIy4eHHE, TPUMEHEHHU e
[TpakTuueckas padora Ne 2 o
teme «llosyueHne constHoM
2 KHUCIIOTBI, U3YYEHHE €€ CBOMCTBY bubmioreka [IOK
(c ucnonwvzosanuem https://m.edsoo.ru/00ade348
obopyoosanus yeumpa « Touxa
pocmay)
Brruucienus mo ypaBHEHUSIM
23 XUMUYECKUX PEAKIUH, €CIIH bubmmotexa LIOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30bITKE
24 OO0m1ast xapakTepuCTHKA bubmorexa [JOK
anemMeHToB VIA-rpynimbl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIUGUKALIUN
75 cepbl. HaxoxaeHue cepol U e€ bubmuoreka [JOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA CEPBI
26 | Grmcoenen vmmmcosc Bu6mtoera LIOK
N https://m.edsoo.ru/00ade802
CBO¥CTBa
27 Okcun cepsl (IV). Cepaucras bubmorexa [IOK
KHCJIOTA U €€ con https://m.edsoo.ru/00adea28
8 Oxcup cepsl (VI). Cepnas https://www.youtube.com/watch?v=jdxm_D-
KHCJIOTa U €€ COJIH. g4RI
29 XUMHYECKHE pEeaKIH, bu6mmotexa [IOK

JIC)KAIMC B OCHOBC

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://www.youtube.com/watch?v=jdxm_D-q4RI
https://www.youtube.com/watch?v=jdxm_D-q4RI
https://m.edsoo.ru/00adec8a

IPOMBILIEHHOr0 criocoda
MOJIYYEHHUSI CEPHOM KUCIIOTBHI.
XUMHUECKOE 3arpsi3HEHUE
OKpY’KaKOILEN CpeJibl
COEJIMHEHMSIMU CEPBI

Briuncienue MmaccoBou 10U

bubmioreka [IOK

30
BBIXOJIa MPOAYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa
3JIEMeHTOB VA-rpynnel. A30T
31 aCIIPOC aHeHI/Ig}]; apupoae , bubmmorexa IIOK
pacrpoctp PHpoe, https://m.edsoo.ru/00adeeab
buznUecKre 1 XUMUYECKUE
CBOMCTBa
AMMmuak, ero pusnyecKue u
32 XI/IMI/I‘leC’KI/Ie c?;oﬁCTBa bubmaorexa IIOK
’ https://m.edsoo.ru/00adf004
MOJTy4EHHE U IPUMEHEHUE
[Ipaktuueckas padora Ne 3 o
TeMe «IlorydaeHne amMmMuaka
33 H3y4CHUEC e};o CBOHCTBY (C ’ bubmaorexa LIOK
i https://m.eds00.ru/00adf180
UCNONB308AHUEM 0O0PYO0BAHUS
yeumpa « Touxa pocma)
A3oTHag KuciorTa, eé
34 ¢dusnyeckue u XI/H’VII/I‘-ICCKI/IG buomorexa [IOK
o https://m.edsoo.ru/00adf306
CBOHCTBa
Hcnonb30BaHue HUTPATOB U
COJIe aMMOHHUS B KA4EeCTBE
35 MUHEpaJIbHBIX YA0OPEHUH. bubmuotexa LIOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKPYXaroIe cpesibl
COEIUHEHNSIMHU a30Ta
®ocdop. Oxeua pocthopa (V) u
36 docdopHas kucnora, bubmorexa [JOK

bu3nYecKre U XUMHUECKH e
CBOICTBA, OJIyYCHUE

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Hcnonb3oBanue Gpocdatos B
Ka4CCTBC MHUHCPAJIbHBIX

bubmoreka IJOK

37 ynoOpenwuii. 3arpsizHeHne https://m.edsoo.ru/00adfc20
pUPOHON cpenbl pocharamu
Yraepon, pacipocTpaHeHHUE B
38 HpHpE)))lIeI’ gmnlt){ecxllode u bubmorexa HOK
’ . https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxcuapl yriaepona, ux
N3UYECKNE U XUMUYECKHU
39 g)BogﬁCTeBCa. C;Konomqeifcnee bubmmorexa [IOK
https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepona (IV)
40 VYrojbHas KHCIIOTa U €€ COJIN bubmorexa IIOK
https://m.edsoo.ru/00ae006¢c
[TpaxkTueckas padota Ne 4 mo
teme "[losrydeHne yriekucioro
41 raza. KauecTtBeHHas peakuus Ha bubmorexa [JOK
kapOoHaT-uoH" (¢ https://m.edsoo.ru/00ae027e
UCNONB308AHUEM 0O0PYO0BAHUS
yeumpa « Touxa pocma)
IlepBoHauanLHEBIE TOHATHS
42 operzﬂc;/mecxnx BeemGOCTBax KZ?( 0 bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX yTiiepo/ia
43 Kpemnuii u ero coenunenus Brbmorexa IOK
https://m.edsoo.ru/00ae080a
ITpakTuyeckast pabora Ne 5.
Pemenue sxcrnepuMeHTaIbHBIX
q 110 TeMe «Baxuennm
44 iaei\laaeragnbf Henx ci)emiHeHHeﬂ» Enbmorexa HOK
https://m.edsoo.ru/00ae0bf2
(c ucnonvzosanuem
obopydosanus yenmpa « Touka
pocmay)
45 KonTponbHas padora Ne3 o bubmmoteka IIOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae0bf2

Teme «BakHeNIe HeMeTauIbl
U UX COEONHEHUD)

https://m.edsoo.ru/00ae0el 8

OO61mas xapakTepucTuKa
XUMHYECKUX DIJIEMEHTOB —
MeTaJI0B. MeTanimnueckas

bu6moreka [JOK

46 CBASH 1 MeTaHHquCKaS.I. https://m.edsoo.ru/00ael103e
KpUCTAJNINYECKasi peiéTKa.
dusnyeckue CBOMCTBA
METaJIJIOB
XuMudecKkre CBOMCTBA
47 MeTaJ'IJ'If)(]; BGHZK(T)pSXHMquCKHITI buomorexa [IOK
’ N https://m.edsoo.ru/00ael 156
pS HANIPSDKEHUM METaJIJIOB
O61mue crocoObl MOoTy4eHUs
MeTaJuioB. CIIIaBBI.
48 Brruncnenus mo ypaBHEHUsIM bubmotexa [IOK
XUMUYECKUX PEaKIHi, eClu https://m.edsoo.ru/00ael 156
OJIMH W3 PeareHTOB COJACPIKHUT
IPUMECH
49 [TonsaTre 0 KOPPO3UK METAIIOB bubmorexa [IOK
https://m.edsoo.ru/00ael278
bubmioreka [IOK
50 IHemounpie meTaLbI https://m.edsoo.ru/00ael14b2
51 OKcHuIbl ¥ TUAPOKCHUIBI HATPUS bu6moreka [JOK
U KaJus https://m.edsoo.ru/00ael14b2
59 [IenouHO3eMENBHBIE METAIIIBI — bu6moreka [JOK
KaJIBIUHA U MarHui https://m.edsoo.ru/00ael 5e8
53 Baxxueiinme coenuaenns bu6moreka [JOK
KaJIp[UsA https://m.edsoo.ru/00ael 5e8
54 O0001IEHNE U CUCTEMATU3ALIMS
3HaHUHI
55 JKEcTKOCTh BOJIBI M CITOCOOBI €& bu6moreka [JOK
YCTpaHEHUsI https://m.edsoo.ru/00ael 886
56 [TpakTrueckas paborta Ne 6 mo bubmotexa [JOK



https://m.edsoo.ru/00ae0e18
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

teme "JKECTKOCTh BOJIBI U
MeTobl e€ ycTpaneHus" (¢
UCNOIBL308aAHUEM 000PYO08AHUS
yeumpa « Touxa pocmay)

https://m.edsoo.ru/00ael ae8

57 JN— bubmoreka [JOK
https://m.edsoo.ru/00aelc64
AmoTepHbIe cBOIiCTBa OKCHIA bu6mmotexa [IOK
58
Y TUAPOKCUAA https://m.edsoo.ru/00aelc64
bu6moreka [JOK
59 Keneso https://m.edsoo.ru/00aeld86
60 OKcubl, THIPOKCUIIBI U COJTU bu6moreka [JOK
xenesa (I1) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
61 O606H;IGHI/IC M CUCTEMaTU3aLUs
3HAHUUI
[TpakTueckas padota Ne 7.
Pemmenue sxcrepuMeHTaIbHBIX
62 3a1a4 no teMe «BaxHelmme bubmorexa [JOK
METaJJIbl U UX COCTUHEHUSY (C https://m.edsoo.ru/00ae3de8
UCNONB308AHUEM 0O0PYO0BAHUS
yeumpa « Touxa pocmay)
Boruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIH
OJWH U3 PEarcHTOB JIaH B
63 H§6BITKCI:/IHI/I coz[ep))lKI/IT bubmorexa LHOK
https://m.edsoo.ru/00ael750
npuMecH. Beraucnenus
MAacCOBOH TOJIM BBIXOJa
MPOAYKTA PEaKIIUU
64 060611vleHHe A CUCTEMAaTU3ALIU
3HAHUH
KontponbHas pabota Ned mo
65 Teme «BaskHelme MeTaniasl 1
HUX COCIUHCHHSD»
66 BeniecTBa u Mmatepuaisl B bubmmotexa [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

OBCEIHEBHOI KU3HU YEJIOBEKA

https://m.edsoo.ru/00ae3£50

67 XUMHYECKOE 3arpsi3HEHUE 1 bu6muotexa IIOK
OKpYXKaroIen cpeasl https://m.edsoo.ru/00ae4270
63 Ponb xumuu B perieHnu 1 bubmorexa [{OK
HKOJIOTHYECKUX POobIeM https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YUYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o011ecTBO
«M3narenbctBo «IIpocBemienne»

* Xumus, 9 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkiinonepHoe o011ecTBo
«3narensctBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJSA

Xumus (6a30Bb1ii ypoBeHb). Peammzanus tpedboBannit ®I'OC ocHOBHOTrO 00111€T0
oOpa3oBaHus: MeToan4yeckoe nocodue nis yuurens / Kasepuna A. A., [Inuyruna I'.B.; o
pen. I'. B. [Inuyrunoii. M. : ®I'BHY «MHcTuTyT cTpaTerun pa3sutus oopasoanus PAOy,
2022. 81 c.:

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. ®enepanbHbIi HEHTP UHPOPMALIMOHHO-00PA30BATEIBHBIX

pecypcoB — http://fcior.edu.ru;

2. Enunas xosmtekius udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB —
http://school-collection.edu.ru.
3. ®enepanbHbIil HHCTUTYT MEJArorHYecKux u3MepeHuit — http://www.fipi.ru

4. ®enepanbHbIi EeHTp HHPOPMAIIIOHHO-00pa30BaTEIbHBIX PECYpcoB - http:/eor.edu.ru

5. Iopran «2nekTpoHHbIE 00pa3oBaTeIbHBIC pecypchl» - http://eorhelp.ru

6. [Toptan [Ipe3unentckoi 6ubmmoTekn — http://www.prlib.ru
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