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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa o XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs COCTaBleHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHON MpPOTrpamMMmbl
OCHOBHOTO 001ero oopasoBanusi, npeactaBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouel mporpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM TPENOJaBaHUs
yueOHOro mpenMera «XuMHUS» B 00pa3oBaTelIbHBIX —oOpraHu3anusax Pocculickoi
Oenepanum.

[Iporpamma mo xumuu Aa€T NpeACTaBICHUE O IENsIX, oOlel cTpareruu oOydeHHs,
BOCIIUTAHUSI M Pa3BUTH OOYYAIOIIUXCSl CPEACTBAMU y4E€OHOTO IMpeaMeTa, yCTaHABIMBAET
o0s13aTeNbHOE TMPEAMETHOE COJIepKaHUE, MPEeAyCMAaTPUBAET paclpelleieHue €ero 1o
KJIacCaM U CTPYKTYpHUPOBAHUE IO pa3zesiaM M TeMaM IPOrpaMMbl 110 XMMUH, ONPEAEISIET
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJEpKaHUS, PEKOMEHIYEMYIO
NIOCJIEIOBATEIBHOCTh U3YUYECHHSI XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBS3€M, JIOTMKM Y4YyeOHOro TMpoliecca, BO3pPAaCTHBIX OCOOEHHOCTEH oOydaromuxcs,
omnpenensieT BO3MOXHOCTH NpeIMeTa Uil peanu3aluuud TpeOOBaHM K pe3yibTaTam
OCBOCHHMSI OCHOBHOW 00pa30BaTENbHOW MpPOrpaMMbl Ha YpPOBHE OCHOBHOIO OOUIETro
o0pa3oBaHusl, a Takxke TpeOOBaHUN K pe3yJibTartaM OOy4YeHHSl XUMHUHU Ha ypOBHE IieJieH
U3y4EHUs TNpeaMEeTa U OCHOBHBIX BHUJOB Yy4Y€OHO-IIO3HABATEIbHON JESATEIbHOCTH
00y4aromerocsi o OCBOCHUIO y4eOHOTO COAEepKaHUS.

3HaHWe XUMHH CIIYKUT OCHOBOM sl (POPMHUPOBAHUS MUPOBO33PEHHSI 00y4daromerocs,
€ro MpEeACTaBICHUH O MaTepuaJbHOM €IUHCTBE MHUpPA, BaXHYI pOJIb HUIPAIOT
(dopMupyeMble XUMHUEHN MPEACTaBIECHUS O B3aMMOIIPEBPALICHUSIX YHEPTrUU U 00 HBOJIIOLIUN
BEUIECTB B NPUPOJIE, O MYyTSIX PEIICHUs IJI0O0ATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS
YEeJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUCCKOMN, MUIIEBOM M IKOJIOTHYECKOM OE30MacHOCTH,
npoOJieM 37paBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealn3allii BO3MOXKHOCTEH [UIsi caMopa3BUTHS U (OPMUPOBAHUSA
KYJIBTYPbI JINYHOCTH, €€ 001Iel U (PyHKIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJd B (OPMHUPOBAHME MBINUIEHHS W TBOPYECKUX CIIOCOOHOCTEH
oOyyarouuxcs, HABBIKOB 174 CaMOCTOATENIbHON y4ueOHOMU NesITebHOCTH,
AKCIEPUMEHTAIIBHBIX M HCCIEA0BATEIbCKUX YMEHHUI, HEOOXOAUMBIX KaK B IMOBCEIHEBHOU
KHU3HU, TaK U B IPO(PECCUOHAIBHOM 1eATEIbHOCTH;

3HaKOMHUT CO CleUM(UKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIila HA €IWHCTBO MPHUPOJLI U YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM JTalloM B
(GbOpMHPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYarouXcsi;

cnoco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTMYECKOe oOpa3oBaHHE
o0ydJaronmxcsi.

Jlanuple HampaBiieHUss B OOyYEHMM XUMHUU OOECNEUYMBAIOTCS  CHEUU(PUKON
colepkaHusi yd4eOHOro mnpeaMeTa, KOTOPbIN SBISETCS MEJaroruyeckd aJaanTHPOBAaHHBIM
OoTpakeHHeM 0a30BOI HAyKU XMMHUHU Ha ONpPeIeIEHHOM JTare e€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 00pa30BaHMsl OPUEHTUPOBAH HA OCBOCHHE
00y4arouMMuUCs CHUCTEMbl TEPBOHAYAJIBHBIX MOHATHM XHUMHUH, OCHOB HEOPTraHWYECKOH
XUMUHU U HEKOTOPBIX OTJEIbHBIX 3HAYNMbIX OHATUNA OPraHUYECKOU XUMHUH.

CTpykTypa colepkaHds TporpaMMbl 1O XUMHH CGHOPMHpPOBaHA Ha OCHOBE
CHUCTEMHOTO NoJxoJa K €€ n3yueHuro. Coaep:kaHue CKIIaIbIBAETCS U3 CUCTEMbI IOHITHI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUI 0 XUMUYecKor peakuuu. O6e 3tu
CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbI M0 MPUHLUITY MOCIEA0BATEIBHOTO PA3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— IpeJICTaBIICHUNA 00 AJIEKTPOJIUTUYECKOMN AUCCOLUALIUY BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIUPUYECKU IMMOTYYECHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJAHOTO YPOBHS K APYrOMY,
BBINIOJIHASI QYHKUINUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEN
MPAKTUYECKOTO MPUMEHEHUS U MOJTYyUYECHUS U3YyYaE€MbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABJISIIOIIEH HayYHOM KapTUHBI MUpPA B JIOTUKE €€ CHCTEMHOW NPUPOMBL,
LEHHOCTHOTO OTHOUIEHUS! K HAyYHOMY 3HAHHUIO U METOJaM MO3HaHWs B Hayke. M3yueHue
XUMHUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHMIM U3 paHee M3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromnii Mmup», «brosorus. 5—7 knaccel» U «DPuU3nKa. 7 Ki1accey.

[Tpu n3ydeHN XUMHUH POUCXOTUT HOPMUPOBAHNE 3HAHUIM OCHOB XMMUYECKON HAyKH
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU JESITEIbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYyJbTypbl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
(GbOpMHUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUM — BXXHEUIINUX (PaKTOB, OHATHI, 3aKOHOB
U TEOPETUYECKUX MOJIOKEHHUH, AOCTYMHBIX 0000IEHUI MHPOBO33PEHUECKOIO Xapakrepa,
S3bIKa HAYKH, B TIPUOOIICHUU K HAYYHBIM METOJAaM IO3HAHMS MPU HU3YYCHHH BEIECTB U
XUMHUUYECKUX peaKiuid, B (OPMHUPOBAHUM U PA3BUTUM IMO3HABATENIBHBIX YMEHHH M HX
OPUMEHEHUU B Y4e€OHO-TIO3HABATEIBHON M Y4eOHO-HUCCIEAOBATENIbCKON JEesTENbHOCTH,
OCBOEHHUU MpaBUJI O€30M1aCHOr0 0OpaIeHHsI C BEIECTBAMH B IIOBCEIHEBHON KU3HU.

[Tpu M3yueHun XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs BaKHOE 3HAUCHHE
npUOOpENH TaKUE LU, KaK:

— ¢opMHupoBaHHE  WHTEUICKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHATHIO PEIICHUH, CTIOCOOHON
aJanTUPOBATHCA K OBICTPO MEHSIOIIMUMCS YCIOBHUSAM KU3HU;

— HampaBJICHHOCTh OOy4YEHUS Ha CHCTEMATHYECKOe MPHUOOIEeHHE O0yJaronuxcs K
CaMOCTOSITEJIbHOM — [MO3HABATENIbHOW  JIEATEbHOCTH, HAyYHbIM METOJaM MO3HAHUA,
bopMHPYIOLITIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yCIOBUHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYArOIUMHUCS OIBITA
pPa3HOOOpa3HOW JAESTENbHOCTH, T[O3HAHUS M CaMONO3HAHUS, KIIOYEBBIX HABBIKOB
(KTHOYEBBIX KOMIETEHIMI), UMEIOIIUX YHUBEPCAIBbHOE 3HAUYEHHE JJIA Pa3IMYHBIX BUIOB
NEATEIbHOCTH;



— dopmupoBanue 00melH (PYHKITMOHAIBHONW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B
TOM YHCJIE€ YMEHUU OOBSICHITH W OIICHUBATH SIBICHUS OKPYXKAIOIIETO MHUPA, HUCIOIb3YS
3HAHMS U OTIBIT, TIOJYYCHHBIE TTPU U3YYCHUH XUMUH, PUMEHSTh UX TP PEIIEHUN TTPoOIeM
B [IOBCETHEBHOM KU3HU U TPYJIOBOM AEATEIBbHOCTH;

— (dopmupoBanne y oOydaromuXxcss TYMaHUCTHUECKHX OTHOLICHHM, MOHUMaHUS
HEHHOCTH XHUMHYECKUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKU I11€51eCO00pa3HOro
MOBEACHUS B OBITY W TPYJIOBOM JAESITEIBHOCTU B LIENSAX COXPAHEHHUS CBOETrO 3/I0POBbS U
OKPYKarOIIEH IPUPOJHOU CPEBI;

— Ppa3BUTHE MOTHUBAIlMU K OOYYEHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHsI OOIIEYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY PO U HAITPABIEHHOCTH JAIbHEHIIIETO O0YUICHHUS.

OO1iee 4yuCiIO 4YacoB, OTBEAEHHBIX /I M3YYEHUS XMUMHH Ha YpPOBHE OCHOBHOI'O
obmero oopazoBanus, coctaBisieT 136 gacoB: B 8 kinacce — 68 gyacoB (2 yaca B HEJEN0), B 9
KJjacce — 68 JacoB (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posb XuMuM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BeliecTBa. GU3MYECKre CBOMCTBA BEIIECTB. ATperaTHoe coCcTosiHuE BellecTB. [loHsiTe 0
METO/Iax M03HaHUs B XuMuUU. YuncTele BemiecTBa U cmecu. CriocoObl pa3ieNieHus: CMeCceH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[TpocTeie U CllOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckasi ¢opMmyrna. BaleHTHOCT, aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BewlecTB. OTHoOcUTENbHas aToMmHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBast 10J1s1 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MACChI
W 4YuClIa CTPYKTYpHBIX €IUHHUIl BemiecTBa. Pacuérel mo ¢dopmysiaM XHUMHUYECKHUX
COCIMHECHUM.

Ou3NYEeCKUE U XUMUYECKHUE SABJICHUS. XUMUUYECKasl peakluus U €€ MpU3HaKu. 3aKOH
COXpaHEHUs MacChl BeIIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus XuMHUYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TMOCYA0M, MpaBuiaMud padOThl B JIabOpaToOpuu Hu
npuémMamMu oOpaieHus ¢ J1abopaTOpHbIM 00OpYJOBaHWEM, H3yY€HHE U OIUCAHUE
(bu3MYEeCKUX CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIHIECTB, HAOIOJEHUE (PU3MUECKHUX
(T1aBieHUE BOCKA, TasiHUE JibJa, pacCTUpPaHUE caxapa B CTYIKE, KUTICHUE W KOHJCHCAIIH
BOJIbI) W XUMHUYECKMX (TOpEHHUE CBEYH, TMPOKAIMBAHUE MEIHON MPOBOJIOKU,
B3aMMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHHWM, HAONIOJACHHE W OINKCAaHWE MPU3HAKOB
MPOTEKAHUS XUMUYECKUX peakiuil (pas3iiokKeHHe caxapa, B3aUMOJCHCTBUE CEPHOM
KHCIIOTBI C XJIOpUAOM Oapusi, pasnokenue ruiapokcuaa menu (ll) mpu HarpeBanum,
B3auMojIeiicTBHE xene3a ¢ pacTBopoM conu menu (11), usyuenue crnocoOoB paznaeneHus
cCMeceil: C TMOMOIIbI0 MarHuta, QUIBTPOBAHUE, BbIMAPUBAHUE, AUCTUIUISIUA,
xpoMarorpadus, MPOBEJCHUE OYHCTKU IMOBAPEHHOW COJIM, HAOJIOJEHUE U OIMCAHUE
pe3yJbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
Co3JaHue MoJieTIell MOJIEKYJ (IIapOCTEPHKHEBBIX).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3JeMEHT M MPOCTOE
BemecTBo. HaxoxaeHue kuciaopona B mpupoje, Gu3nueckue W XUMUYECKHE CBOWCTBA
(peaxruu ropenust). Oxcupsl. [Ipumenenue kucnopoaa. CriocoObl MOIYISHHS KUCIOpoaa
B JlabopaTopud U MPOMBINUIEHHOCTH. KpyroBopoT kuciopona B mpupojge. O30H —
aJUIOTpOTHAs MOU(PUKAIINS KUCIOPOa.

TernoBo#t 3¢ heKT XUMHUYIECKON peakIui, TEPMOXUMHUUYECKHE ypaBHEHUS, 9K30- H
SHIOTEPMUYECKHE peakuu. TOmIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MapHUKOBOTO Y (exTa, pa3pyIieHne 030HOBOTO CIIOS.



Bopopon — anemeHT M mpocrtoe BemecTBO. HaxoxeHue Bomopoaa B NPUPOIE,
bu3MYecKue M XUMUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCcO0bl moydeHus. Kucinorel u
COJIH.

MosipHbIil 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckrue CBOKMCTBa BOJbI. Boga kak pactBoputenb. PacTtBopbl. HackllieHHbIE
HEHACBIIIEHHBIE pPACTBOPBI. PACTBOPMMOCTH BEMIECTB B BOJIe. MaccoBast 1015l BEMIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBAa BojAbl. OcHOBaHUA. Poib pacTBOpOB B MpUpOJE U B
KU3HU YesoBeka. KpyroBopoT BoAbl B MpUPOAE. 3arps3HEHNE MPUPOIHbIX BoA. OXpaHa
Y OYKCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmveckux coeamHennit. Oxcunbl.  Knaccudukarms
OKCH/JIOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHBbIC) u
HecosneobOpaszyrome. Homenknatypa oxcuyioB. dusnueckue M XMMHUYECKHE CBOICTBA
okcu10B. [TomydyeHune okcuIoB.

OcuoBanus. Knaccudukarusi ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknatypa ocHoBaHuii. @PU3NYECKME UM XHUMHUYECKHE CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukamus xucinor. Homenkinarypa xkucior. duszmdeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTtasuioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenknarypa coneid. Duzndeckue M XUMHUYECKHUE CBOMCTBA COJIEH.
[Tonydenue coien.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE ONPEJCICHUE CONCPKAHUA KHUCIOPOJa B BO3JYyXE, MOJYUYCHHE,
coOupaHue, pacrno3HaBaHWE U U3YYEHHUE CBOMCTB  KHUCIOpOJa, HaOIIOJACHUE
B3aMMOJECHUCTBUS BEIIECTB C KUCJIOPOJOM M YCIOBHUS BO3HUKHOBEHHUS W TMPEKPALICHUS
ropeHus (moxapa), O3HaKOMJICHHE C Oo0pa3laMd OKCHJIOB M OIMCAaHWE HMX CBOWCTB,
MoJIydeHue, coOMpaHue, paclio3HaBaHWE M HM3YyYEHHE CBOWMCTB BOjOpoJa (TropeHue),
B3auMojielicTBue Bojopoaa ¢ okcuaoM wmeau  (ll)  (BOo3MOXHO —HCHOJIB30BaHME
BUJIEOMATEPUAIIOB), HAOJIOJEHUE O0pa3lUOB BEIIECTB KOJWYECTBOM |  MOIb,
HCCJIEIOBAaHNE OCOOEHHOCTEM PACTBOPEHHUS BEIIECTB C PA3TMUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAaCCOBOU J0JIEM paCTBOPEHHOIO BELIECTBA,
B3aMMOJICUCTBHUE BOJIbI C METaJIaMH (HATPUEM M KaJIbIIMEM) (BO3MOXKHO UCIIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), HCCIIEIOBAaHUE OOpa3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJICHUE HM3MEHEHUs OKPACKU HMHAMKATOPOB B pacTBOpax KHUCIOT U
uieoued, u3yueHue B3aumojierctBus okcuga menu (ll) ¢ pactBopoM cepHOW KUCIOTHI,
KHUCJIOT ¢ METaJUIaMHU, PEAKLIIUI HEUTPAIU3ALMH, [TI0JIyYEHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHUE OJIHOTO METAJIJIa APYTUM U3 pacTBOpA COJIM, PEIICHUE IKCIEPUMEHTAIBbHBIX
3a71a4 1o TeMe «Ba)KHEeNIIne KJIACChl HEOPTaHUYECKUX COCTMHEHUID.

Hepuoanyeckuii 3akoH u Ilepnoanyeckasi cucreMa XMuMHYECKHUX 3JieMeHTOB /1.
N. MenaeaeeBa. CrpoeHue aroMoB. XuMHUUYecKasi CBsi3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN



[lepBble MOMBITKK KiIacCU(PUKAIMN XUMHUUECKHX 37eMeHTOB. [lonstne o rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJTOYHBIE U HIEJTOYHO3EMEIBHBIE METAJUIbI, FAJOT€Hbl, UHEPTHBIE
raspl). JJI€MEHTbI, KOTOpPbIE 00pa3yoT aM(pOTEPHbIE OKCUIBI U THIPOKCU/IBL.

ITepuonnueckuyt 3akoH. [lepuonnyeckas cucrema XxuMudeckux siaemeHToB JI. WM.
MenneneeBa. Koporkonepuognas wu jummHHonepuonHas ¢opmbl Ilepuonnueckoit
cucTeMbl XUMHIecKux daeMeHToB 1. Y. Menneneesa. [lepuoas! u rpynmnsl. Gusnyeckui
CMBICJI IOPSAIKOBOTO HOMEPAa, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB aTomHbIX suep. M3oromel. Onextponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XMMUYeCKUX 37eMeHTOB [leprmomumueckoit
cucrembl J[. M. MenneneeBa. XapakTepuCTHMKAa XHMMHYECKOIO DJJIEMEHTAa IO €r0
nonoxxenuto B [lepunonnueckoint cucreme /1. I. Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHHsI paguyca aTOMOB XUMHUYECKHUX  DIJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOJIAM.

3nauenne Ilepmonnueckoro 3axkoHa u IlepmoaMuecKol CHUCTEMBl XHMHYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U nipakTukuy. [1. 1. Mennenees — yu€Hblil U rpaXk1aHUH.

Xumuueckass — cBs3b.  KoBaneHTHas  (moyisipHas M HEMOJISIPHAs)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp oxucieHus. OKHCIHATEIBbHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue O00pa3loB BEIIECTB METAJUIOB K HEMETAUIOB, B3aWMOJEHCTBUE
TUAPOKCUAA IMHKA C pacTBOpaMM KHUCIOT M IIEJIO0YEH, IPOBEIECHUE OIIBITOB,
WUTFOCTPUPYIOUIUX MPUMEPBI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX peEakUuid (TOpeHue,
peaKIuu pa3ioKeHus, COSTUHEHUS).

Mesicnpeomemmuoie cea3u

Peasm3annst MeXNpeaIMETHBIX CBSI3€M MpU HU3YYEHUM XHMHU B &8 KIacce
OCYILECTBIISIETCS. Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHSITHMH,
TaK U NOHATHUH, SBISIFOLIUXCS CUCTEMHBIMU JUIS OTAEJIBHBIX NPEAMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO0mire ecTeCTBEHHO--HAy4YHbIE MOHATHSA: HAYyYHbIN (DAaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJlu3, CHUHTe3, Kiaccu(uKaluus, NEpPUOAUYHOCTb, HAOMIOACHUE, JKCIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duznka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WMOH, HYKJHI, W30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJSKTPUUYECKUM 3apsii, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, Ta3, (U3NYECKHE BEJIMYUHBI, €AUHUIBI W3MEPEHUS,
KOCMOC, TIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gporocunres, apixanue, oOnocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaybl, TOPHBIE MOPOJbI, MOJIE3HBIC
MCKOMIAaEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo ¥ XUMHYECKasl peaKuust



Ilepnonnueckuit 3akoH. Ilepnogmueckas cucrema xuMudeckux asnemeHToB [l .
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIUs, KAIBLUSA U UX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B [leproanueckoil cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIBI XUMUYECKOW CBSI3U. THUITBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THINA KPUCTAUIMYECKOW PpEIIETKM W BUIA
XUMHYECKOU CBS3H.

Knaccudukanus © HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOKCTBA BEUIECTB, OTHOCSIIIUXCS K PA3JIUYHBIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHUN,
IE€HETUYECKas CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX peakiuid MO Pa3IMdHBIM TpU3HaKaM (TI0 YHCIy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 MU3MEHEHHIO
CTENEHEH OKHCIICHUS XUMHUYECKHUX SJEMEHTOB, [0 OOpaTUMOCTH, IO YYacTHUIO
KatanuzaTopa). JK30- U SJHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKHE YPaBHEHUSI.

[lonsiTue o ckopocTd XuMHYeckoll peakiuu. Ilonstne 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOIE€HHBIX M Te€TePOTCHHBIX
peakuusx. I[lonstue o karanmze. [loHATHE O XMMHYECKOM paBHOBeCHH. DaKTOpHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOM PEAKIMHU U ITOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN Oaytanc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHON peakiuu. COCTaBlI€HNE YPABHEHUN OKHCIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIOJIB30BAHUEM METO/1A AJIEKTPOHHOIO OanaHca.

Teopusi 3NEKTPOIUTHUECKON AUCCOIMALMU. DJIEKTPOJUTBI U HEDJIEKTPOIUTHI.
Katnonsl, aHumoHBl. MexaHU3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu noHHOrO OOMEHa. YCJIOBUS NPOTEKAaHMUS peaKkiuid HMOHHOTO OOMEHa,
TOJIHBIE U COKPAIIEHHBIC NOHHBIE YpaBHEHHMS peakiuid. CBOWCTBAa KUCIOT, OCHOBAHUMN U
coJiell B CBETE MPEACTABJICHHUN 00 AJIEKTPOIUTHYECKON mauccormanuu. KadecTBeHHBIE
peakunu Ha UoHbL. [IoHATHE O TUapOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJENSIMU KPUCTAIUINYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB
— METAJUIOB M HeMeTaJuloB (rpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATpus),
WCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pPEakUuu OT BO3JCHCTBUSA
pa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE AJIEKTPOINPOBOJIHOCTH PACTBOPOB BEIIECTB,
npoliecca TUCCOIMAIMU KUCTIOT, IIeJo4Yel U coieil (BO3MOXKHO HMCIOJIb30BaHUE BUICO
MaTepHuasoB), MPOBEICHUE OMBITOB, UIUTIOCTPUPYIOLIUX MPU3HAKUA MPOTEKAHUS PEAKIIUM
HOHHOTO 0OMeHa (0O0pa3oBaHHME OCaJKa, BBIJICICHHE ra3a, 00pa30BaHHUE BOJBI), OTBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakIuil (TopeHue,
pEeaKlMu Ppa3JIOKEHUs, COEJUHEHUs), PpPACIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C
ITOMONIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTausbl 1 X coOeIMHEHHUS

O6muras xapakTepucTrka raoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEePHBIC
crenieHu okuciaeHus. CtpoeHne 1 Gu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XYUMHUYECKHE CBOICTBA Ha TMpuMepe XJopa (B3auUMOACKHCTBHE C MeETaJUlaMH,



HEMETaJUIaMH, menoyamu). Xiopoogopoa. CosisiHas KUCIIOTa, XUMHYECKHE CBOWCTBA,
MOJIy4eHHUe, NMpUMeHeHue. JleiicTBrue XJIopa U XJIOPOBOJAOPOAA HA OPraHHU3M YEJIOBEKA.
Bakneiiive XJIOpUabl U UX HaXO0XJIEHUE B IPUPO/IE.

O6m1as xapakrepuctuka 35eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okuciaeHust. CtpoeHue u Gu3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJa U cepbl. AJIOTPONHbIE MOAU(PUKALUKA KHUCIOPOJa M CEphl. XUMHUUECKHUE
cBoiicTBa cepbl. CepoBOAOPOI, CTpOeHUE, GU3NUECKUE U XUMHUIECKHE CBOMCTBA. OKCHIBI
cepbl Kak TMpEJCTaBUTEIN KHUCIOTHBIX OKCHUI0B. CepHas KUCIOTa, (PU3UYECKHUE W
XUMHUYECKUE CBOMCTBa (0OIIME KaK MPEeACTaBUTENs Kilacca KUCIOT U ClelUu(PUUEecKue).
XHUMHUYECKUE PEAKIUH, JIeKAIIME B OCHOBE IPOMBIIUIEHHOIO CIOCO0a MOJIyYEeHUS
cepHoil kuciotsl. [Ipumenenne cepHoit kKucaoTel. Coau CEpHON KUCIIOTHI, KAUECTBEHHAS
peakius Ha cylnbdaT-uoH. Haxoxaenue cepol U €€ COeAMHEHUN B TPUPOJIe. XUMUYECKOE
3arpsi3HEHHE  OKPY’KAIOIIEeW Cpelbl COCAMHEHUSIMU cepbl  (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEA0TBPAILIEHUSI.

OO6mas xapakrepuctuka sneMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUS. A30T, paclpOCTpaHEHHE B MpPHUPOAE, (PU3MUECKUE U
XUMHUYecKkue cBorcTBa. KpyroBopoT azota B mpupoje. AMMHAK, €ro (usmyeckue u
XUMHUYECKUE CBOMICTBA, MOJdyuyeHrue U npumeHenune. Coilu aMMOHMS, UX (PU3MUYECKHE U
XUMUYECKUE CBOICTBA, NpuMeHeHHe. KauecTBeHHas peakuuss Ha HMOHBl AMMOHWUSL.
A3o0THas KHUCIOTa, €€ MoJiyueHHe, (PU3MYECKUEe M XUMHUYECKME CBOMCTBa (00IIME Kak
MIPEACTABUTEINS KJlacca KUCIOT U crenuduueckue). Mcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUSI B KadyecTBE MHHEpAJIbHBIX yHoOpeHud. XHUMHUYECKOEe 3arps3HEHHE
OKpPYXaloIllel Cpelbl COCUHEHUSIMU a30Ta (KUCJIOTHBIE JTOKIU, 3arpsi3HEHHUE BO3yXa,
nouBsl U BoJoEMOB). Docop, amnorponnHsie Mogudukanuu docdopa, Guznyeckue u
xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucinora, puznueckue u
XUMUYECKUEe CBOWCTBa, monydeHue. Hcmonb3oBanue ¢ochatoB B KayecTBE
MUHEPAIbHBIX YI0OpEHUHN.

O6mras xapaktepuctuka 35eMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE  CTENEHW  OKHCIECHUA.  YTIIepoHd,  aUIOTPONHble  MOAU(UKALIIH,
pacrpocTpaHeHue B Tpupoje, (puznueckue U XUMHYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopot yriepona B npupoae. Okcuipl yriiepoaa, ux (GU3HUECKUe U XUMHUUYECKHE
CBOWCTBA, JICCTBUE HA KUBbIC OPTaHU3MbI, MIOJYYEHUE U PUMEHEHUE. DKOJIOTUYECKUE
poOJIeMBbl, CBSI3aHHBbIE ¢ okcuaoMm yriepona (IV), runoresa rio0aibHOTO MOTEMICHUS
KJIUMaTa, TMapHUKOBBIM 3¢ @deKT. YrojibHas KUCIOTa M €€ coiiu, UX (pusnueckue u
XMMHUYECKUE CBOMCTRA, MOJIydeHUe U NpuMeHeHne. KauecTBenHas peakiusi Ha kapOoHaT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTA U CEITbCKOM
XO35UCTBE.

IlepBoHauanbHble TOHATHUSI 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHECHUSX
yraepoja (MeTaH, 3TaH, ATWJIEH, AlETUJIEH, ATaHOJI, TJIMIEPHH, YKCYCHas KHUCIOTa).
[IpupoaHbie UCTOYHUKHU YTIEBOAOPOJOB (Yroyib, MPUPOIHBIN a3, HE(Th), MPOAYKTHI UX
nepepadoTku (OEH3HH), UX POJIb B OBITY ¥ TPOMBITTUIEHHOCTH. [loHATHE O OMONIOTHYeCcKU
BOKHBIX BEIECTBAX: JKHMpaxX, OelKkax, YIJIeBOJaxX — M WX POJM B JKU3HU YEJIOBEKa.
MarepuanbHO€ €TUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.



Kpemuuii, ero ¢usznueckne u XMMHUYECKHE CBOMCTBA, MOJyYCHUE M MPUMEHEHHUE.
Coenunenust kpemuusi B npupoje. Oo6mue npenacraBienus o0 okcuae kpemuus (1V) u
KpeMHUeBOW kuciore. CHIMKaThl, UX HMCIOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxneiiiine cTpouTenbHble MaTepualibl: KepamMHuKa, CTEKJIO, IIeMEHT, OEeTOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 UCIOJIb30BAHUSI CTPOUTENIBHBIX MaTEpHAIOB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
NPOBE/ICHUE KAaYeCTBEHHBIX PEaKUUid Ha XJIOPUA-WUOHBI U HAOIIOJIEHHE MPU3HAKOB X
MIPOTEKAHUS, OMBITHI, OTPAKAIOIINE (DU3NICCKHE U XUMUYECKHAE CBOMCTBA TAJIOTCHOB U
UX COEOUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB), O3HAKOMIICHHE C
oOpa3naMud  XJOpUJI0B (TaJIOTEHUIOB), O3HAKOMJIEHHME C oOpa3naMu cepbl U €€
COCIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEpPUAJIOB), HAOIIOJCHHUE Tpoliecca
oOyTJIMBaHMs caxapa Ioj] ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUYEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHON KHUCIOTHI, MPOBEICHUE KaueCTBEHHOU
peakuuu Ha cyib(ar-uoH U HAOMIOJIEHUE TMpU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢u3nyeckuMu  cBoMcTBamMM  a3ota, (ochopa u  uX coeguHeHUN  (BO3MOIKHO
HCIIOJIb30BAaHUE BHUACOMATEpPUAIIOB), oOpa3llaMu a30THBIX U (HOChHOPHBIX YHAOOPEHH,
MoJIy4eHue, coOMpaHHUe, paclio3HaBaHUWE U U3YYCHHE CBONCTB aMMMaKa, IPOBEICHUE
KaueCTBEHHBIX pPEAKIMA HAa MOH aMMOHHMS M (PocdaT-UOH U HU3Yy4YCHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHONW Aa30THOM KHCJIOTBI C MEABIO
(BO3MOXHO MCMOJIb30BaHUE BUJIEOMATEPHUATIOB), W3YYEHUE MOJIEJIEH KPUCTAUITMYECKHUX
pem€Tok anMasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpOIuu
pPacCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOrasa,
MOJIy4YeHue, COoOMpaHHue, pAclO3HaBaHME M M3YyYEHHUE CBOMCTB YIJIEKUCIOTO rasa,
MPOBEJICHUE KAUYEeCTBEHHBIX peakiuid Ha KapOOHAT W CHJIMKAT-UOHBl M HW3y4YCHHE
MPU3HAKOB  MX  MPOTEKAaHUs, O3HAKOMIICHME C  MNPOAYKUMEH  CHIMKATHOMU
MPOMBIIUICHHOCTH, PEUIEHWE OHKCHEPUMEHTANbHBIX 3a7ady no Teme «BaxHeiiune
HEMETAJIJIbI U UX COCAUHECHUSD.

MeTajuibl 4 UX COCAMHEHMSI

OO6mrast xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHMM MX
noJioxkeHust B Ilepuognueckout cucteme xuMudeckux sneMmeHtoB J[. M. MenneneeBa u
ctpoeHust aromoB. CTpoeHue wmeTauioB. MeTauiMyeckass CBsi3b M MeTajlInuecKas
KpUCTAJUINYECKAsd PpEIIETKA. OJEKTPOXUMHUYECKUN PpsJ  HANpsHKEHWM  METaJUIOB.
duznyeckre 1 XMMUYECKHE CBOMCTBAa MeTaJI0B. OO1IMe criocoObl MOTYyYEHUS METAIIIOB.
[ToHsiTHE O KOPPO3WH METAIIIOB, OCHOBHBIC CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CrutaBsl
(cTanb, 9yryH, JIOPATIOMUHNAN, OPOH3a) U X MPUMEHEHHE B OBITY U TIPOMBITIUICHHOCTH.

[[lenounsle MeTaIbl: MOJIOKEHUE B IlepuoaMYecKol CcUCTEME XHMHUYECKUX
anementoB [[. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HAXOXIEHHUE B MPUPOIE.
dusznyeckue M XUMHUYECKHE CBOWCTBAa (Ha mpumepe HaTpuss W Kanus). OKcuabl U
TUAPOKCUBI HATpUS U Kanusd. [I[puMeHeHre MeI0uYHbIX METAIIOB U UX COECTUHEHMUIA.

[IlenmoyHO3EMENBHBIE METAIJIBI MAarHUM M KaJIBIIUM: MOJIO)KEHHUE B lleprnoanueckoi
cucreMe xumuueckux 3yemMeHToB . . Menaeneesa, CTpoeHrE UX aTOMOB, HAXOXKIECHUE



B npupone. dusnyeckue U XUMHUYECKHE CBOMCTBA MarHus M Kaublusa. Baxuenmme
COCMHEHUS Kalblus (OKCUI, THUAPOKCHUH, coyik). KECTKOCTh BOJIBI U CHOCOOBI €&
YCTPAHEHUS.

AmromuHuii: noynoxenue B [lepuoauyeckoi cucTeMe XUMHYECKUX 31eMeHToB Jl. 1.
MeHzeneeBa, CTpOEHHE aTOMa, HaXOXKJEHHE B npupoac. PU3NUecKne U XUMHUYECKHE
CBOICTBa aTIOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHAA W TUAPOKCH]IA ATFOMUHHUS.

Keneso: monoxenue B llepuonnueckon cucreMe XUMHAYECKHX 3neMeHToB JI. .
MeHzeneeBa, CTpOEHHE aTOMa, HaxXOXJeHHE B npupoac. OU3MYECKUE U XUMHYECKHUE
cBoiicTBa xene3a. Okcunbl, ruapokcuabl u conu xenesa (I1) u xenesza (111), ux cocras,
CBOWCTBA U MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ o0OpasllaMy METAIOB M CILJIAaBOB, UX (DU3MYECKUMU CBOMCTBAMH,
U3Y4YCHHE  Pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBHS OKCHJIa KallbllUg U HATpUsl C BOJOU
(BO3MO’KHO HCIIOJIb30BAaHKE BUACOMATEPHAIOB), UCCIICA0OBAHUE CBOMCTB KECTKOM BOJBI,
Ipoliecca TOPEHMs Keje3a B KUCIO0poJie (BO3MOKHO HCIOJIb30BAHUE BUEOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIMil HA UOHBI: MarHusl, KaJIbLUs, aJTFOMUHUS,
nuHka, sxkeneza (II) u xenesa (lll), mequ (Il), HaGnrOAEHNE M omMCcaHHWE MPOIECCOB
OKpalllUBaHUs MJIAMEHU MOHAMM HATpHUsl, Kajdusi U Kajblus (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEpHUANIOB), HCCieaoBaHuE aM(pOTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS U
TUAPOKCUJA IIMHKA, pPEIICHUE OJKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Baxueiue
METAJIJIbI U KX COCUHEHHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTtBa m Marepuasiel B NOBCEIHEBHOM JKM3HHM 4YeJoOBeKa. be3omacHoe
WCIIOJB30BaHME BEIIECTB M XUMUYECKUX peakuuid B ObiTy. [lepBas momolnbs mpu
XUMHUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XVMMHMUYECKOE 3arpsi3HEHHUE OKpYXKaromed cpenpl (mpenenbHas —JOMyCTUMAas
KoHIleHTpalusi BemiecTB, nanee — [IJIK). Ponp Xxumum B pemieHWH SKOJOTUYECKUX
npoO0sem.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB MaTepHalioB (CTEKIO, CIUIaBbl METAJJIOB, TMOJUMEPHbBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanmzanusi MeEXNpeIMETHBIX CBSI3€H TMpU HM3y4eHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHATHUM, TaK
U TIOHSITUM, SIBIISIFOLIMXCA CHUCTEMHBIMU IS OTAEJBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO61mue ecTecTBEHHO-HAYUHbIC TTOHATHS: HAyYHBIM (DaKT, TUMOTE3a, 3aKOH, TEOpUsI,
aHajgu3, CHUHTE3, Kiaccu(ukamus, TEepPUOJAUYHOCTh, HAONIOACHUE, OKCIEPUMEHT,
MOJICTUPOBaHUE, H3MEPEHHE, MOENb, SBJICHUE, MAPHUKOBBIN A(PGEKT, TEeXHOJIOorusi,
MaTepualIbl.

®usuka: Marepus, aroM, 3JIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIIH], H30TOMbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JICKTPUUYECKUM 3apsj, MPOBOIHUKH, MOJYIPOBOJIHUKH,



IVDJICKTPUKH, (POTOAIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa,
ra3, pacTBOp, pPaCTBOPUMOCTb, KPHUCTALUIMYECKAs pEIIETKA, CIUIABBI, (PU3UICCKUE
BEJIMYMHBI, E€AWHUIBI HM3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3MIHI,
CounHie.

buonorusi:  ¢orocunres, Apixanue, Ouocdepa, -dKOcHCTEMa, MHUHEpPAIbHbIC
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MUHEpasbl, TOPHBIE MOPOJBI, TOJE3HBIC
HICKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOI'O 00IIEr0o 0Opa30BaHUA
JOCTUTAIOTCSI B XoJ€ OOyuYeHHs XMMHM B €IAMHCTBE Y4e€OHOM M BOCHHUTATEIBHOU
NEATEIBHOCTH B COOTBETCTBUU C TPAIULMUOHHBIMU POCCUMCKAMH COLMOKYJIBTYPHBIMHA U
IyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSTHIMU B OOIIIECTBE MTpaBUIaMU U HOpMaMu
MOBEJEHUS U CIIOCOOCTBYIOT IMpOIlEccCaM CaMOIO3HAHHUS, CAMOPA3BUTHUS U COLUATIU3ALINH
o0yyarommxcs.

JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh oOyJaromuxcs
PYKOBOJICTBOBATBbCSl CHUCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OPUEHTALMH U pPacCIIMpEHUE
OMbITa JACSITENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M
Hay4YHOMY HacCJIeIUI0, IOHUMAHHSI 3HAYEHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOIO
oOmiecTBa, CHOCOOHOCTH BJaAETh JIOCTOBEpHOW HMH(popManueil o MepeaoBbIX
JOCTHXKEHUSX U OTKPBITUAX MUPOBOM M OTE€YECTBEHHON XWMHH, 3aUHTEPECOBAHHOCTHU B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEJICTABIICHUS O COLMATBHBIX HOPMAaX U ITpaBUiIaX MEKJIMYHOCTHBIX OTHOILICHUN B
KOJUIGKTUBE, KOMMYHHMKAaTUBHOW KOMIETEHTHOCTH B  OOUIECTBEHHO IMOJIE3HOM,
y4eOHO-MCCIEeI0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX AESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIBbHOCTH  MPU  BBINOJHEHUM  YUYEOHBIX,
MO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJICHHsSI K B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B IIPOLIECCE 3TOU
y4eOHOM AEsTENbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEACHUE M MOCTYNKU CBOUX
TOBapHUIIe C TMO3UIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO O3HAHNS

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE W XUMUYECKOH pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH M COCTAaBIISIOIIME OCHOBY
JUISl TIOHUMaHUs CYIIHOCTHM HAYYHOM KapTUHBI MHpa, MPEICTaBIEHUS OO0 OCHOBHBIX



3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPOJIbI, B3AMMOCBA3SX YEJIOBEKA C MPUPOJHOM CpelioH, O
pPOJIM XUMUU B TTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

M03HABATENIbHbIE MOTUBBI, HATIPABJIICHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUM MO XUMHUH,
HeoOXoAUMbIe JJIsi OOBSICHEHUS HAOI0AaeMbIX MPOIECCOB U SIBIICHUHN, MTO3HABATEIBHOM,
MH(GOPMAIIMOHHON M YUTATEIHCKON KYJIbTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEILHON
paboTHI ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOM, TOCTYITHBIMA TEXHHUYESCKIMHU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTH;

UHTEpEC K OOYUYEHHIO U TTO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTD U CITIOCOOHOCTh
K caM000pa30BaHUIO, TPOCKTHOW M UCCIIEI0BATEIBCKON JIEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHHME ILIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 37I0POBBIO,
YCTAaHOBKHU Ha 3JI0POBBII 00pa3 KM3HU, OCO3ZHAHME MOCIEACTBUI U HEMIPUSTUE BPEIHBIX
NpUBbIUEK  (YIMOTpEOJEHUsT aJKOTojs, HAPKOTUKOB, KYypeHHs), HEO0OXOJAUMOCTU
coOJIIoIcHUS TIpaBWJI OE€30MAaCHOCTU TMPU OOpalleHUd C XMMUYECKHMMHU BEIIECTBAMU B
OBITY U peabHOM )KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUYECKOMY H3Y4YEHHUIO Mpodeccuit M Tpyaa pazIudyHOro poja,
yBaXCHUE K TPYAYy U pe3yjbTaTaM TPYJIOBOH JESITEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHWKM 1O XUMHH, OCO3HAHHBIM BBHIOOP WHIWBHIYyATBHOU
TPAGKTOpPUM TPOJOJDKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIIHOU
Mpo(ECCUOHATIBHON JIEATETLHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHUU, TOTOBHOCTH
aJanTUPOBATHCS B MTPOGECCUOHAIBHON Cpeie;

6) IKOJIOrHYE€CKOTr0 BOCIIUTAHMS

AKOJIOTMYECKHU I1€JIeCO00pa3HOE OTHOIICHHUE K MPUPOJE KaK UCTOUYHMKY YKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMsI, MMOHUMAHUE IIEHHOCTU 3JI0POBOTO U 0O€30MacHOro
oOpaza >KW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY U
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTU COOJIIOACHUS MpaBUi 0€30MacHOTO
MOBEJICHUS TIPU PabOTe C BEIIECTBAMM, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3JI0POBbIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUA, TMOJy4aeMble MPU HW3YYECHUU XUMHUH, IS
pelIeHusl 3aJla4, CBA3AHHBIX C OKPYXAKOLIEW NPUPOAHOM CpPEIOW, ISl ITOBBILICHUS
YPOBHS IKOJOTUYECKOW KYJIbTYPhl, OCO3HAHMS TI00AJILHOTO XapaKTepa DKOJIOTHYECKUX
npobjieM U TyTed UuX pelIeHUs] TMOCPEJICTBOM METOJ0B XUMHUHU, HKOJOTUUYECKOTO
MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIBHOW, KOMMYHUKATHBHOW H
COLMAIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTtampeaMETHBIX  pe3yJbTaTOB  BBIACISIOT  3HAYUMBIE  JUIS
dhopMUpOBaHUS MHPOBO33PEHUSI OOIICHAYyYHbIC MOHATHUSA (3aKOH, TEOpHs, MPUHIIUII,
runoresa, (paxT, cucrema, mpoIecc, SKCIEPUMEHT U JPYTOE.), KOTOPhIE UCTIOIL3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpEAMETaX W IMO3BOJIIOT Ha OCHOBE 3HAHUW U3 ITHUX
npeaMeToB (popMHUpPOBATH MPEACTABICHHWE O IIEJIOCTHOM HAy4yHOW KapTHHE MUpa, U



YHUBEpCaJIbHbIE  y4eOHble  JIecTBUA  (NIO3HABATEIbHbIE,  KOMMYHUKATHBHBIE,
PETYJISTUBHBIE),  KOTOphIe  oOecmeumBaloT  (OpMUPOBaHWE  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOU IEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKUX TMOHSATUM (BBIIETSATh HMX XapaKTepHbIE MPU3HAKU,
yCTaHABJIMBATh B3aMMOCBSI3b C JAPYTMMH TOHSATHUAMH), HCHOJB30BaTh TMOHATUS IS
OOBSCHEHUSI OTIEIbHBIX (DAaKTOB M SIBJICHUH, BHIOMpPATh OCHOBAHUS U KPUTEPUH IS
KIaccu(puKanuu XUMUYECKUX BEIMIECTB W XHUMHYECKUX PpEaKIi, YCTaHaBIMBAThH
MIPUYUHHO-CJIEACTBCHHBIE CBSI3U MEXKIY OOBEKTAMH HM3YYEHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIC, JEIAYKTHUBHbIC, [0 AaHAJOTUHU), JE€JaTh BBIBOABI H
3aKJIFOUCHHS;

yMEHUE TMPUMEHSTh B TIpPOIlECCe IIO3HAHUS TMOHATUS  (NMPEIMETHbIE U
METaNpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMble B XUMUU,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHU MOJCIbHBIE NPEACTaBICHUS —
XUMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKass popMylia U ypaBHEHHE XUMUYECKOM
peakiMu — MpU PEIIeHUH y4eOHO-TI03HABATENBHBIX 3a/ladu, C YYETOM ITHUX MOJCIbHBIX
MPEJCTABICHUI BBISIBIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHMHUYECKMX BEIIECTB U XUMHUUYECKUX PEaKLHM, BBISBISATH OOIIUE
3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHbIC CBS3M W MPOTHUBOPEUMS] B H3y4aeMbIX
MPOIIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHUE HCIONb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KayeCTBE HMHCTPyMEHTA
MO3HAHUS, a TaKXKe B KAueCTBE OCHOBBI JJIsi (DOPMHUPOBAHUSI THUIIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpETeHHe OMbITa MO TUIAHUPOBAHWIO, OpraHU3allid ¢ MPOBEIACHUIO
YYEHHUECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII0aTh 32 XOJA0M MPOIECCa, CAMOCTOSITEIbHO
MIPOTHO3UPOBATH €0 Pe3yJbTat, (HOPMYyIUPOBaTH 0OOOIIEHNS U BBIBOJBI 110 PE3YJIHTATAM
MPOBEAEHHOIO OMBITA, UCCIAEAOBAHMS, COCTABIISATh OTUET O MPOAEIaHHON padoTe.

Pabora c nndopmanmueii:

yMEHHUE BBIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH UHHOPMAITUIO PA3ITUYHBIX
BUJIOB U GOpM TMpeACTaBICHUS, IOJy4YaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-
MOMyJIsipHasl JUTEpaTypa XUMHUYECKOIO COJAEpXaHUs, CIPaBOYHbIE MOCOOUS, PEeCypcChl
NHtepHeTa), KpUTHUYECKU  OIEHUBATh  IPOTHUBOPEUMBYIDO U  HEJOCTOBEPHYIO
uH(pOpMAITHIO;

YMEHUE TPUMEHATHh pa3IMYHbIE METOJbI W 3alpoChl TPU TIONCKE U OTOOpE
MH(pOpMAIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJIsl BHITOJHEHUS YU€OHBIX U
MO3HABATENIbHBIX 3aJlay OMNpPEAeNIEHHOTO THIA, NPUOOpETeHHE OMmbiTa B 00JacTU
WCIIOJB30BaHUA  HMH(POPMAIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTUM,  OBJIAJICHUE
KYJbTYpPOU aKTUBHOT'O MCIIOJb30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEIIHHO
BBIOMPATh ONTUMAIBHYIO (OpMy TpelcTaBlieHus WH(OpPMAIMU W WILIIOCTPUPOBATH



peraemMbie 3a/1a4i HECTIOKHBIMU CXEMaMHM, JTUarpaMMamu, Ipyrumu hopmamu rpaduxku
1 MX KOMOMHAIIUSIMH;

YMEHUE  UCIOJIb30BaTh W  aHAJIM3UpOBaTh B  IMpolecce  ydyeOHOU U
UCCJIEIOBATENILCKOM  JICSITENIbHOCTA HMHGPOPMALIMIO O BJIUSHUU MPOMBIILJICHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIEH MTPUPOTHOMN CPEIb.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

YMEHHS 3aJaBaTh BOIMPOCHI (B X0/€ Auanora v (Wjiu) IUCKYCCHM) IO CYLIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBHIMOJHEHUS
NPEIJIOKEHHON 3a/1au;

YMEHUS MPEJCTABIATH MOITYYEHHBIE PE3yJbTaThl IO3HABATEIBHON AESITEIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAINIO0 PE3yJIbTaTOB BBIMOIHCHUS
XUMHYECKOTO JKCIepuMeHTa (J1abopaTOpPHOro OMbITa, JabOpaTOpHOM pabOThl MO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI y4yeOHOro COTPYJHMYECTBA CO CBEPCTHUKAMHU B  COBMECTHOMU
MIO3HABATEJIbHON M MCCIEI0OBATEIbCKOM JAESITENbHOCTH MPU PEUICHUU BO3HUKAIOUIUX
po0JIeM Ha OCHOBE Y4Y€Ta OOIIMX HMHTEPECOB M COTJACOBaHUS MO3UIMI (00CyXKIeHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIC INTYpPMbI», KOOpPJUHAIUS COBMECTHBIX JICWCTBHI,
omnpeJerieHue KPUTEPUEB 10 OIICHKE KaueCTBA BBHIIIOJHEHHON paboThI U IpyTHe).

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHUE CaMOCTOATEIBbHO OMPEAeNATh UEIU JIEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBaTh U MpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITebHOCTh, BBHIOUpPATh Haubosnee 3(PQPeKTUBHBIE CIOCOOBI pEIIeHUs YYEOHBIX H
MO3HABATENIbHBIX  3a/lad, CaMOCTOSITEIbHO  COCTAaBJISTh WJIM  KOPPEKTUPOBATh
MIPEVIOKEHHBIA AJITOPUTM JEUCTBUM NMPU BBINOJHEHUM 33JaHUM C YYETOM IOITYyYECHHS
HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsAX, OILICHUBATH
COOTBETCTBHE IMOJIYYEHHOTO PE3yNbTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh W
aHAIN3UPOBATh KOHTEKCTHI, MpeJjlaraéMble B YCIIOBUU 3a/IaHUA.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COAEPKAHMS,
YCTAHOBJICHHOTO JaHHOU (enepanbHON pabodeil mporpaMMoid, BBIICISIIOT: OCBOCHHBIC
oOy4JaronMMuUCsl HayYyHbIE 3HAHUS, YMEHUS M CIIOCOOBI MeHCTBUM, crienuduueckue s
MpPEAMETHON 001acTh «XUMUS», BUJIBI JCSITEIBHOCTH M0 TOJYYCHHIO HOBOTO 3HAHWS,
€ro MHTEpPNpEeTalliy, IPeoOpPa30BaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX
CUTYyaIUsX.

K koniy oOyueHuss B 8 kJjiacce mpeameTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacKpbhIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHATHUNA: aTOM, MOJIEKYyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh
(omHOpOAHAST W HEOAHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
JI0JI1 XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM, OKCHJI, KACTIOTA,
OCHOBaHHE, COJIb, YJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKUCICHUS, XUMHYECKas
peakuus, KiIacCU(pUKalMs  peaklMil: peakluud COCIUHEHHUs, peaKUuuu



pa3IoXKEHUS, PEaKIK 3aMEeLIECHHs, PeaKIIMi 00MEeHa, HK30- U SHIOTEPMUUYECKHUE
peakiuu, TErioBor 3P GeKT peakiuu, SAPO aToMa, dJIEKTPOHHBIA CIOW aToMma,
aTOMHasi OpOUTallb, paluyC aTOMa, XUMHUUYECKAs CBSI3b, MOJIAPHASL U HEMOJspHas
KOBAJICHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KATHOH, aHWUOH, PacTBOpP, MAaccOBas
J10JIs1 BelllecTBa (ITPOLIEHTHASI KOHIIEHTPAIKs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUM U MPUMEHSTH
AT MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUMH;

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJMKY JJisi COCTaBjieHHUs (OpMyJ BELIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

ONpENENIATh BAJICHTHOCTh AaTOMOB 3JJIEMEHTOB B OWHApHBIX COCAUHEHUSX,
CTENEHb OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, MPUHAJIC)KHOCTh
BEIIECTB K OMNPEASNEHHOMY KJIacCy COeIWHEHMH 10 ¢dopMmysaMm, BHI
XUMHUYECKOH CBSI3H (KOBAJICHTHAS] M MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;
packpbiBaTh  cMmbicn  I[lepuognueckoro 3akona J[. WM. Menngeneesa:
JEMOHCTPUPOBATh  MOHUMAHHUE  TMEPUOJUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuoanueckoil cucreme, 3aKOHOB
COXpPAaHEHMUSI MacChl BEIECTB, MOCTOSITHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
Y4EHUSs1, 3aKOHAa ABOTrajipo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyro dopmy lleproguyeckoit cucteMbl
XUMUYECKHUX DJIEMEHTOB: Pa3jinuaTh MOHATUS «TJIaBHAs noArpynna (A-rpyrmra)
u «noboyHas noarpymnmna (b-rpynna)», mansie u OoNblINE NEPUObI, COOTHOCUTD
o003HaueHus, KOTOpele wuMeroTcs B Tabmune «llepuonuyeckas cucrema
xuMuueckux anemeHToB [[. . MenaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsl sApa, oOlee YUcio
AJNIEKTPOHOB U PACHpPEEICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMMHUYECKHUE DJIEMEHThI, HEOPraHWYECKHE BEIECTBA,
XUMHUYECKUE PEAKIUU (110 YHCIIy U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
1o TerioBoMy b dexTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHYECKUE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, TMOATBEPXkIasi OMNUCAHUE TMPUMEPAMH MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT HUX Kay€CTBEHHOTO
COCTaBa, BO3MOKHOCTHU MPOTEKAHUSI XUMHUUYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO JIEMEHTa 1o (opMysie COSAUHEHHS, MaCCOBYIO
JIOJIF0 BELIECTBA B PacTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XMUMHUYECKOU
peaKkIuu;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIIBHON NIEITEILHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTeMaTu3aluio,  Kilaccuukaiuio,
BBISIBJICHUE TPUYUHHO--CJIEICTBEHHBIX CBSI3€U — JIJI1 U3y4YE€HUSI CBOMCTB BEIIECTB
U XUMHUYECKHX pEaKLHM, €eCTECTBEHHO-HAy4YHbIE METOJbl T[O3HAHUS —



HaONIO/ICHUEe, H3MEpPEHHEe, MOJCIMPOBAHNUE, OSKCIEPUMEHT (pEealbHbIl U
MBICJICHHBIN);

CJIeI0BaTh IpaBWIaM IIOJIb30BAHMSI XUMHUYECKOH NOCYAOH M J1aOOpaTOpPHBIM
0o0opyi0oBaHUEM, a TaK)Ke MpaBuiIaM oOpallleHUsl C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKUMSMH [0 BBIIIOJIHEHUIO J1a0OPAaTOPHBIX XHMHUYECKUX OIBITOB I10
MOJTYYECHHUIO U COOMpaHUI0 Tra3000pa3HbIX BEIIECTB (BOJOPOJA WM KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIECTBA, I[UJIAHUPOBaTh M IMPOBOJUTH XHMHUYECKHUE HKCIEPUMEHTHI IO
pacrno3HaBaHUIO PAcCTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO HHAUKATOPOB
(maxkmyc, peHonadTanenH, METUIIOPAHX U APyTHE).

K koHiy oOyuyeHuss B 9 kJjacce mpeaMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

PaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHUNA: XUMUYECKHM SJIEMEHT,
aTOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BELIECTBO,
BJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCICHUS, XHMUYECKas
peakius, XUMUYecKasi CBSI3b, TEIJIOBOM 3(P(DEKT peakiuu, MOJb, MOJSIPHBINA
00BEM,  pacTBOp,  DJIEKTPOJIHUTHI,  HEIJIEKTPOJUTHI,  DICKTPOIUTHUECKAsS
JUCCOLIMAIINS, PpPEaKIMu HWOHHOr0 OOMEHa, Karajuu3aTop, XHUMHYECKOe
paBHOBecue, OOpaTuMble U  HeoOpaTUMBbIE  pPEaKIUW, OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKLIHUH, OKHUCIUTENIb, BOCCTAHOBUTEINb, OKHUCJICHHUE W
BOCCTaHOBJICHUE, aJIOTPOIIHS, aM(OoTepHOCTb, XUMHUYECKast CBSI3b
(KoBaJieHTHAas, MOHHAs, METAJUINYECKasi), KpUCTAIUTMYECKas peuieéTka, Koppo3us
METAJUIOB, CIUJIABbl, CKOPOCTh XHMHUYECKOM PEaKUWH, MPEACIbHO IOIyCTUMAs
koHueHTpanus [[JIK BemecTsa;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUUYECKHX MOHSATHM M MPUMEHSThH
ATU MOHSATHUS IPU ONMCAHUY BEUIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsi COCTaBlieHUs (DOpMyJT BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONPENEATh BAJICHTHOCTh M CTEIECHb OKHUCICHHUS XWMHUYECKUX DJIEMEHTOB B
COCMHEHUAX  pPa3IMYHOTO  COCTaBa, NPUHAMICKHOCTh  BEIIECTB K
onpenenéHHOMY KJIACcCy COCIUWHEHUW Mo (QopMyiiaMm, BHJ XUMHUYECKOW CBS3U
(xoBaneHTHAs, MOHHAS, METAJUIMYECKAsi) B HEOPTAaHUYECKUX COCTMHEHUSX, 3aPsi/T
MOHA MO0 XHUMHUYECKOH QopMyse, XapakTep cpelbl B BOJHBIX PacTBOpax
HEOPTraHUYECKUX COCAUHEHUM, TUIl KPUCTAUIMYECKOW PEHIETKH KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMmbica Ilepuognueckoro 3akoHa JI. WM. MeHneneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHUMAHKE: OMKCHIBATh M XapaKTEPU30BATh TAOIUUHYIO
dbopmy Ilepuoanueckoit cuCTEeMbl XUMHUYECKUX DJIEMEHTOB: Pa3inyaTh MOHATHUS
«raaBHas noArpynmna (A-rpynmna)» u «rnodounas noarpynna (b-rpymnmna)y, mabie
U OOJbIIME TEPUOJbI, COOTHOCHUTh O0O0O3HAUEHHUS, KOTOpPhIE HMEIOTCS B
MEePUOINYECKON TAOJIUIIE, C YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIee YHCIo 3JIEKTPOHOB U
pacripenieieHie HUX IO  OJEKTPOHHBIM  CJIOSIM),  OOBSCHATH  OOIIHE



3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB JJIEMEHTOB M HMX COCAUHEHHUN B
mpenesax MaibIX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHHUS HX
aTOMOB;

KJIacCUPUIMPOBaTh XMMHYECKHUE JJIEMEHTbI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHUE PEaKIMK (II0 YMCIy U COCTaBY yYaCTBYIOUIMX B PEaKIMM BELIECTB,
Mo TeroBoMy 3(@exTy, Mo H3MEHEHHMIO CTENEHEH OKUCICHUS XUMUYECKUX
3JIEMEHTOB);

XapaKTepU30BaTh (ONMUCHIBATh) OOLIME U ClIEHU(PUIECKUE XUMUUECKUE CBOMCTBA
OPOCTBIX W  CJOXHBIX BEIIECTB, MOATBEPXkAAsl ONHMCAHWE IPUMEPAMHU
MOJIEKYJISIPHBIX ¥ MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;
COCTaBIISITh YPABHEHMSI SJICKTPOJIUTUYCCKON AUCCOIUAIMK KHUCIIOT, IeJIo4Yeil u
COJICH, TOJHBIE M COKpPAIIEHHBIE YpPAaBHEHUS pEaKUHMii HOHHOro OOMEHa,
YPaBHEHHUSl pEaKLUi, MOATBEPXKAAIOIIUX CYIIECTBOBAHHE TI'€HETUUYECKOW CBS3U
MEX]ly BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCJIUTETHHO-BOCCTAHOBUTEIHHBIX peaxiuit
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;
IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTpPOCHMS,
BO3MOKHOCTH NPOTEKAHNUS XUMUUECKHUX NPEBPAIICHUN B Pa3IMUHbIX YCIOBUSIX;
BBIUUCIISITH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BELIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (popMysie COeTUHEHHS, MACCOBYIO
JIOTI0 BEIIECTBAa B PacTBOpE, MPOBOAUTH PACUETHI MO YPaBHEHUIO XUMHUYECKON
peaxuuy;

coOiroaTh MpaBuUiia IOJIB30BAHUA XMMHUYECKOM NOCYyAOH U J1abopaTOpHBIM
o0opyIoBaHUEM, a TAaKXKe MpaBHia OOpAIICHH C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSMUA TIO BBITIOJHEHHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB TIO
MOJIYYEHUIO U COOMpPaHUIO Ta3000pa3HbIX BELIECTB (aMMHUAKa U YTIEKHUCIOTO
rasa);

IPOBOJNUTh PEaKLUHU, MOATBEP)KIAIOUINE KAaueCTBEHHbI COCTaB pa3jIMuYHbIX
BEIIECTB: PaclO3HABATh OMBITHBIM IyTEM XJIOPUI-, OPOMUI-, HOAH-, KapOOHAT-
, hocdart-, cumkar-, cynb(ar-, THAPOKCUI-UOHBI, KATUOHBl AMMOHHUS U HOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaxX HEOPraHUYECKUX
BEIIECTB;

NPUMEHATh OCHOBHBIE OIEpAlMM MBICIUTEIbHON NEATEIbHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEeMaTH3allMi0, BBISIBJICHUE MPUUYUHHO-
CIICICTBEHHBIX CBSI3eH — ISl W3Yy4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peaxiuii, eCTeCTBEHHO-HAayUHble METO/IbI O3HAHUS — HAa0JI0/IeHNE, U3MEPEHNE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaTbHBII U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

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

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

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Mara undpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3y4YeHHsl  0o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 1.09 bu6mmoreka [IOK
yentoBeka. Tena u BemecTsa ' https://m.edsoo.ru/ff0d210c
2 [Tonsatre o0 MeToHax MO3HAHUSA B XUMUHU 1 6.09 nggﬁ;f;igrou}?f 0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
paboThl B 1a00OpaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 1 8.09
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 13.09
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 15.09 bubmmorexa LHOK
. PHUMED ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1 20.
6 TOMBT H MOJCKYIIBL 0.09 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI. 3HAKU bubnmoreka [JOK
7 1 22.09
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [TpocThie 1 ClIOKHBIC BEMIECTBA 1 27.09 httos://m.edsoo.ru/fod2a6e
bu6mmoreka [IOK
9 A - 1 29.09
TOMHO-MOJICKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB 4.10 https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11 6.10
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO 11.10 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU ' https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 13.10 bu6mmorexa [IOK
Monspnas Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 18.10 bubmuorexa [JOK
XUMHAY€ECKast peaKIus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
15 - 20.10
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. 95 10 bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS ' https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX 27.10 bubmorexa HOK
B . P ' https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KEHUSI e 8.11 bubmmorexa [JOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u 10.11 bubmorexa LHOK
H AT, Hvl ' https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padora Nel mo teme 15.11 bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN ' https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras 1711 bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK
22 KHUCIOpoAa (peaKIuy OKUCIICHHS, 2211 httos://m.edsoo.ru/fOd4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 24.11 bubmorexa LHOK
parop P ' ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24 29.11
TEPMOXHUMHUYECKOM YPAaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 1.12 bubmorexa LHOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia 6.12 bubmmorexa [JOK
yi . p poa, ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe 8.12 bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje ' https://m.edsoo.ru/ff0d4dd0
du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
28 13.12
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 [ToHsiTHE O KUCIIOTAX U COMSAX 15.12 https:/m.edsoo.ru/f0d50d2
30 Crioco0bI TToTy4eHusT BOAOPO/Ia B 20.12 bubnmuotexa [JOK
JTabopaTopuu ' https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pabora Ne 4 o Teme Bu6 OK
31 «ITomydenne u cobnpanme BOI0OpoOa, 22.12 nommoreka L{

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 27.12
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM 29.12 bubmorexa LOK
. . Y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA 10.01 bubmorexa LOK
P B peart . ' https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA 1201 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 1701 bubnuorexa [JOK
HHIIKATOPaX ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 51 HIGL:HaCI)IpeHHI)Iz aCTBOPEI Mnallccmaaﬂ 19.01 bubmorera [JOK
- p PPl ' https://m.edsoo.ru/ff0d5b40
JIOJIS1 BEIIECTBA B PACTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
«[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
38 . . . . 24.01
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonTtponsHast pabota Ne2 o reme 26.01 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIacCupUKaIs, bu6mmorexa [IOK
40 31.01
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 2.02 bubmmorexa LIOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 702 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XuMHUYECKUE CBOKCTBA 9.02 bubmumoreka [IOK
OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

14 14.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA 16.02 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,

46 cnocof(SLII) HIE)J'I )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG 21.02 bubmorexa [TOK

. i ’ ' https://m.edso0.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [HOK

47 23.02
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK

48 . 28.02
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

4 i 1.

9 O0001IeHE U CUCTEMATH3AIMs 3HAHNUH 03 httos://m.edsoo.ru/00adach?
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX 6.03 bubmorexa [IOK
o P ' https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHUMHYECKHX 31eMeHTOB. [loHsaTHE O 8.03 bubmmorexa [TOK
’ ' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 Ilepnoandeckas cucreMa XUMHYECKHUX 13.03 bubmmorexa [TOK
pHOA ' https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. Menaeneera
53 [lepurozpl, TPyMIIbI, MOATPYIIIBI 15.03 bubmmorexa [OK

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

bubmuoreka [JOK

54 20.03
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI0YeK
N bu6mmoreka [IOK
95 aToMoB 3JieMeHTOB [lepuoanueckoit 22.03
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 3.04 bubmuorexa [JOK
[Mepuoanueckoii cucreme /1. 1. ' https://m.edsoo.ru/00ada824
MeneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. 504 bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u ' https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
58 XUMHYECKUX 3eMeHTOB MoHHas 10.04 bubmorexa HOK
' https://m.edsoo.ru/00adaab8
XUMHUYECKas CBSA3b
KoBaneHTHast mossipHasi XHMHYECKast
59 cBs3b. KoBanieHTHast HemoJspHas 12.04 bubmorexa [JOK
’ P ' https://m.edsoo.ru/00adac34
XUMHUYECKas CBSA3b
Crenenb okucaeHus. OKUCIUTEIBHO- bubmuorexa [JOK
60 17.04
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/00adaab8
OKHCIIMTEN U BOCCTAHOBUTEIIH.
61 OKuCIUTENbHO- BOCCTAHOBUTEIbHBIC 19.04 bubmorexa HOK
' https://m.edso00.ru/00adaab9
peaknuu
CocraBieHHnE OKUCIUTEIBHO- bubnnoreka [JOK
62 . 24.04
BOCCTaHOBUTEJIbHBIX PEAKIUI https://m.edsoo.ru/00adae28
O600mmenue o reme " CtpoeHue
63 LIEHUE TI0 TEM TPOCHU 26.04 bu6mmoreka [IOK

aToma"

https://m.edsoo.ru/00adb076
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64 O606mieHue o Teme "XuMudeckas 1 105 bubnmoreka [JOK
CBsI3p" ' https://m.edsoo.ru/00adb076
65 KontponsHas padbora Ne4 o reme 1 3.05 bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasl CBSI3bY ' https://m.edso00.ru/00adb486
PesepBHelil ypok. O60011eH1Ee 1 bubnmoreka [JOK
66 . 1 8.05
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
PezepHblit ypok. O600meHne u bubnnorexa [HOK
67 . 1 10.05
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o0mIeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[lepuonnueckuii 3akoH. [lepuoauueckas
1 crucTeMa XUMMHU4YecKux anmemeHToB [1. 1 1 bubmorexa OK
o https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
p p https://m.edsoo.ru/00adb6b6
MEePHUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buaesl XuMu4yecKkoil CBA3U U THUIIEI 1 bu6nmorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme

5 «[ToBTOpEHNUE U yriaybaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanms XuMuueckux peakiuii mo 1 bubanorexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTU XMMUYECKOMN peaKIuu.

7 [ToHATHE O TOMOTEHHBIX U T€TEPOTE€HHBIX 1 bubmmorexa [IOK

P https://m.edsoo.ru/00adbe9a
peaKIusax
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

3 DakTOpPBI, BIUSAIOIIKNE HA CKOPOCTh 1 bu6muoreka [JOK
XMMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust SAEKTPOIUTUUECKON TUCCOIIHAITIH. 1 but6mmoreka [IOK
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CunbHbIe U cllabble AIEKTPOIUTHI

https://m.edso0.ru/00adcd68

bu6nmoreka [IOK

11 Ho € ypaBHE eaKui
HHBIC YpABHCHHUA peaiiu https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KUCIOT U OCHOBAHUU
12 B CBETE IPENCTABIECHUNA 00 Bubmaorexa ITOK
pea N https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
XUMHUYECKHE CBOVMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOIMTHUECKON buGnuorexa [IOK
e P https://m.edsoo.ru/00add8b2
IUCCOLIMAIUN
14 [TousTHE O TUAPOIU3E COJIEH buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI
B H https://m.edsoo.ru/00addd12

16 [TpakTuueckas pabota Ne 1. «Pemenue bubmmorexa [JOK
SKCIIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponbHnas padora Ne2 no teme

17 «IIIEKTPOIUTHYECKAS TUCCOIMALHS bubmorexa HOK

p A T(MATTHH. https://m.edsoo.ru/00addecO
XVMUYECKUE Peakllui B PACTBOPAX»

18 OO0m1as XxapakTepucTHUKa rajJoreHoB. bubnnorexa [JOK
XHUMHU4YECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KHUCIIOTA,

19 XI/IMII/)I‘ICCKI/I(I; CBOMCTBA, MMOIYUEHHE bubnuorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpaxkTuueckas padora Ne 2 o reme
20 «[Tonyuenme coOnIHON KUCIOTEI, H3YUEHUE €8 bubmmorexa TIOK
. i > 31 https://m.edsoo.ru/00ade348
CBOHCTB»
Brrurcnenus mo ypaBHEHUSIM XHMHUYECKUAX

21 €aKIMi, ecJIM OOWH U3 PEareHTOB JaH B bubnmorexa LOK
p ’ p https://m.edsoo.ru/00ade488
U30BITKE

99 OO61as xapakTepucTrka 31eMeHToB VIA- bubmmoreka [JOK

TpyMIbI

https://m.edsoo.ru/00ade64a
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AnnoTpornHbie MOAU(UKALIUU CEPHI.

23 Haxoxxnenue cepsl u e€ COeJUHEHUH B bubamorexa LIOK
A p UH https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA Cephl
CepoBoaopo, CTpoeHue, (PU3nIecKue u bubnmnoreka HOK
24 o
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunel cepbl. CepHast KHCIIOTa, (GU3HUECKHe bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIIH, JIeKAIIEe B OCHOBE
26 IPOMBIIIICHHOTO CIIOC00a MOTyYESHHUS Bbu6moteka [JOK
CEpPHOM KUCIOTBl. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel Cpelibl COeAMHEHUSIMU CEPhI
97 Brruucienue MaccoBoii 101U BBIXOJ1a bubnuoreka [{OK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepucThKa 3JeMeHTOB VA-
28 rpynnsl. A30T, pacpocTpaHeHHe B IPUPOE bubmmorexa [JOK
Py ' - pactipoctp B PHpOAE, https://m.edsoo.ru/00adeeab
¢du3nvecKrne u XUMHYECKHE CBOMCTBA
29 AMMHak, ero pu3n4ecKue 1 XMMUYECKHe bubmmnoreka HOK
CBOMCTBA, NIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o teme
30 «[Tomyuenne ammmaka, U3ydeHUe €ro brbmmorexa [TOK
VT Sk https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KucnoTa, €€ GusndecKkue u bubnunorexa LIOK
XUMUYECKHE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHKe HUTPATOB U COJIEH aMMOHHUS
39 B Ka4eCTBE MUHEPAJIBHBIX YIOOpPEHUH. bubmuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLLEH https://m.edso0.ru/00adf518
CpeZbl COeTMHEHUSIMH a30Ta
®Dochop. Oxcun dhocdopa (V) u pochopuas
33 KHCJIOTa, (PU3NYECKUE U XUMHUYECKHUE bubnmorexa LOK
. https://m.eds00.ru/00adf68a
CBOWCTBA, MOJyYCHHE
34 Hcnonp3oBanue pocdaroB B kauecTBe bubnuorexa [JOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

MHUHEpaJIbHBIX YI0OpeHUiA. 3arpsi3HeHne
IPUPOIHON cpeabl hocharamu

Yrnepon, pacnpocTpaHeHUE B PUPOJIE,

https://m.edsoo.ru/00adfc20

bu6nmorexa [IOK

35
bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubnuorexa [{OK
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepOIa https://m.edsoo.ru/00adfebe
(V)
37 VYronbpHas KUCIOTa U €€ COJTU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckas paborta Ne 4 o reme
38 "ITonyuyeHue yriaekucioro rasa bubmmorexa [JOK
yi yr ) | https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha KapOOHAT-HOH
39 [lepBoHauanbHBIE TOHATHUS 00 OPraHMYECKUX Bbu6mmoteka [JOK
BEILIECTBAX KaK O COEAMHEHHUSIX YIIIepoa https://m.edsoo.ru/00ae054e
40 KpeMmuunii u ero coequHeHns bubnnorexa [TOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
41 SKCHEPUMEHTAILHBIX 3aJ1a4 10 TEME bubnnorexa [IOK
P N https://m.edso0.ru/00ae0bf2
«Baxxueime HeMeTauIbl U X COSTMHEHUS»
42 KonrtponsHas padora Ne3 o teme bubmuoreka [IOK
«Baxuemne HeMeTaJlIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepUCTHKA XUMUYECKUX
43 AJIEMEHTOB — METAJUIOB. MeTainyeckas bubnuotexa [JOK
CBSI3b M METAJUINYECKAsT KPUCTAILUINYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA METAJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUUECKUHN PSIIT HAIPSOKEHUI bubmmorexa TIOK
p P p https://m.eds00.ru/00ae1156
METaJIOB
45 O61mue crocoObl MOTYyYEHUS! METAJUIOB. bubmmoreka [JOK

CnnaBbl. BeruucieHus o ypaBHEHUAM

https://m.edsoo.ru/00ae1156
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XUMHUYECKHUX PEAKINM, €CIIM OAHH U3
PEareHToB COAEPKUT IPUMECU

46 [TonsaTHe 0 KOppO3UU METAIIIOB bubamorexa LIOK
https://m.edsoo.ru/00ae1278
bubmuorexa [IOK

47 IenorEie MeTaIEL https://m.edsocl)l.ru/Oan14b2

48 Oxcuipl ¥ TUAPOKCHIBI HATPUS U Kallus buomorexa LIOK
https://m.edsoo.ru/00ae14b2

49 [llenouHo3eMeIbHBIC METAIIIBI — KAJTbIHH 1 bubnnorexa [{OK

MarHui https://m.edsoo.ru/00ae15e8

50 Baxueiime coelMHEHUS KaTbIIUs bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8

51 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH

52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS ]r?'::[?sj?/l//lrf:(;(;groulléwe 1886

53 [TpakTiueckas pabota Ne 6 o Teme bubnuoreka [{OK

"YK€&cTKkoCTh BOJIBI M METO/IBI €€ yCTpaHeHus " https://m.edsoo.ru/00aelae8
. bubmmoteka IIOK

>4 AsOMHHHH https://m.edSO(I)_.IrUIOan1064
55 AmdoTepHbIe CBOICTBa OKCHIA U bubmmnoreka HOK

TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuotexa [JOK

56 Keneso https://m.edsogrUIOan1d86

57 Oxcuapl, THAPOKCUBI U conn kene3a (1) u bubnuotexa [JOK

xenesa (1) https://m.edsoo.ru/00ae35e6

58 O00011IEHNE ¥ CUCTEMATU3ALMs 3HAHUN

[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTATBHBIX 33134 110 TEME bubnmorexa LOK
«BaxHeume MeTaibl U UX COCAUHECHUS hitps://m.edsoo.ru/00ae3ded
60 Brrunciienns mo ypaBHEHHSIM XUMHYECKUX bubmuoreka [IOK

peaKkIuii, eclii OJIMH U3 PEarcHTOB JaH B

https://m.edsoo.ru/00ael1750
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U30BITKE WU COJEPIKUT MPUMECH.
BrIuuciennus MaccoBOM J10JIM BLIXOA
MPOAYKTA PEAKIUU

61 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1
62 KonTtponsnast padora Ne4 o reme 1
«Baxknelme MeTaibl U UX COSIUHEHUS
63 BemectBa 1 maTepuaibl B IOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU YEII0BEKA https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAIOILIEeH 1 bubnnorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnH SK0I0rHUECKUX 1 Bbu6moteka [JOK
npo0JemM https://m.edso0.ru/00ae4270
66 Peseprublii ypok. O6o0IIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O0o01IeHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011eHNE 1 1 bubmmoreka HOK
crucTemMaTu3alus 3HaHU1 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus. 8 knacc: 6a30BbIid ypoBeHb: yueOnuk/ aBt. O.C. ['abpuensu. U.I'. OcTtpoymos,
C.A. Cnaaxos. - M.: [Ipocsemenune, 2024. — 175 c.
2. Xumus. 9 knace: yaeOnuk/ aBt. O.C. IN'abpuenss. - M.: Jlpoda, 2014. — 319 c.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Pamenkuit A.M. Xumus. Jlunaktuuecknii matepuai. 8-9 kiacc: yaebHoe mocodue s
0O0O. — M.: IIpocsemienue, 2020 — 127 c.

2. Panenkuit A.M. Xumusi. TpeHUpOBOYHBIE U TPOBEPOUYHBIE PabOTHI. 8-9 Kiacc: yueOHoe
nocooue mig OO. — M.: Tlpoceemienue, 2021 — 127 c.

3. I'apa H.H. Xumus: ypoxu B 8 knacce/ mocodue ans yuutens. — M., [Ipocsemenue, 2014.
- 127 c.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U
PECYPCBI CETH UHTEPHET
1. http://school-collection.edu.ru
2. http://fcior.edu.ru
3. http://him.1september.ru
4. http://experiment.edu.ru
5. http://chemistry.narod.ru
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