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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TPeOOBaHUIl K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNbHON MpPOrpaMMbl  OCHOBHOTO  oOmIero oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a Ttakke Ha OCHOBE (enepaiabHOM
paboueit mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHUEMIUU MpernogaBaHus
yueOHOro TmpeaMera «XuMHUsS» B 00pa3oBaTelIbHBIX OPTraHU3AIUAX
Poccuiickon @enepannm.

[Iporpamma o xumum Aa€T NpeACTaBICHUE O IENIX, 00IIel CTpaTeruu
00y4eHMs1, BOCIUTAHUS U Pa3BUTHS 00YUAIOLIUXCS CPEICTBAMHU YUYEOHOTO
MpeAMeTa, YCTaHaBIMBAET OOA3aTENbHOE MPEAMETHOE COJEpIKAHUE,
MpeaycMaTpUBaeT paclpeielieHUe ero mo KjiaccaMm U CTPYKTYpUPOBAHHE
o paszuesaM M TeMaM T[porpaMMbl IO XUMHUH, OIpeaesseT
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKU  COJEpKaHUs,
PEKOMEHAYEMYIO TOCIEI0OBATEIbBHOCTh H3YyUYECHHUS] XUMHH C Y4€TOM
MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4e€OHOrO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydYarouuxcsi, OIpeAeIseT
BO3MOXHOCTH TpeaMeTa JUisl peaju3aiud TpeOOBaHW K pe3ysbTaram
OCBOCHHSI OCHOBHOW 0O0pa3oBaTeNbHOM MpPOrpaMMbl Ha  YPOBHE
OCHOBHOTO 00I1Iero o0pa3oBaHusA, a TakKKe TPeOOBaHWI K pe3ysibTaram
oOy4eHHs] XMMHUM Ha YPOBHE II€JIEM W3Y4YeHUs TpPEIMeTa U OCHOBHBIX
BUJIOB YYCOHO-TIO3HABATEIHHON  JICATEIHPHOCTH OOydYaromerocs I10
OCBOCHHIO Y4EOHOT0 COJAEPKAHMS.

3HaHWE XUMHH CIIY>KUT OCHOBOM it ()OPMUPOBAHUS MHUPOBO33PECHUS
00yyJaroIierocs, €ro NnpeacTaBiICeHUN O MaTepUAIBLHOM EIUHCTBE MHpA,
BOXHYIO POJIb UrparoT GOpMUpPYEMbIE XUMHUEH MPEICTABICHUS O
B3aUMOITPEBPAIICHUSIX YHEPTUU U 00 ABOJIOLMM BEIIECTB B MPUPOJE, O
NyTSX  peHieHus TrI00aJbHBIX MPOOJEM  YCTOMYMBOIO  Pa3BUTHS
YEJIOBEUECTBA — CHIPbEBOM, IHEPTETUUECKOM, NTUILIEBON U IKOJIOTHUUECKOU
06e30macHOCTH, TTPOOJIEM 3PABOOXPAHCHHSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEH IS CaMOpa3BUTHS W
dbopMHUpOBaHUS KYJIbTYpbl JHYHOCTH, €€ OOIel W (PyHKIMOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEM
00y4Jaronuxcsi, HaBbIKOB MX CaMOCTOSITEIbHOM y4eOHOU N1eITeTbHOCTH,
AKCIIEPUMEHTAJIbHBIX U MCCIIEIOBATEIbCKUX YMEHUHN, HEOOXOIUMBIX Kak
B MTOBCEHEBHOM KM3HU, TaK U B MTPO(PECCUOHATILHOMN JAESITENIbHOCTH;
3HAKOMUT CO CHEU(UKON HAYYHOI'O MBIILIEHUS, 3aKJIaIbIBAET OCHOBBI
[EJIOCTHOTO B3TJIsila Ha €IMHCTBO MPHUPOABI W YEJIOBEKa, SIBIISAETCS



OTBETCTBEHHBIM 3TanmoM B (OPMHUPOBAHMHM ECTECTBEHHO-HAYyYHOMN
IPAaMOTHOCTH O0YyYarOIINUXCS;

CIIoCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K NOPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00ydaroIuXcsl.

JlaHHble HanpaBiieHUs B 00y4YEHUU XUMUU 00€CTIEUNBAIOTCS ClIEU(DUKOM
coliepKaHUsl y4yeOHOro mMpeaMera, KOTOPBIM SIBISETCS MeAarormyecku
aJanTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMHUH Ha ONpeeIEHHOM
JTare e€ pa3BUTHUA.

Kypc xumMuun Ha ypoBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsi OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl TIE€PBOHAYAIBHBIX MOHSATUN
XMMHH, OCHOB HEOPraHWYECKOW XHWMHU UM HEKOTOPBIX OTACIBHBIX
3HAYMMBIX MMOHSITUNA OPraHUYE€CKOW XUMUHU.

Crpyktypa colepxaHus TporpaMMmbl MO XUMUU C(HOPMHUpPOBAHA Ha
OCHOBE CHCTEMHOro mnoaxoma Kk e€ wusydeHuro. CopepxxkaHue
CKJIQJBIBAECTCSI M3 CHUCTEMBI MOHATUM O XHUMHUYECKOM JJIEMEHTE W
BEILIECTBE M CHUCTEMbl MOHATUH O XWUMHUYECKOW peakuun. O0e 3TH
CHUCTEMBI CTPYKTYPHO OPraHHW30BAHBI 10 MPUHLMUILY ITOCIEIOBATEIBLHOIO
pa3BUTHSl 3HAHUK HA OCHOBE TEOPETUYECKUX ITPEICTABICHHUU Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognueckoro 3akona [[. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUM 00 HJIEKTPOJMTUUYECKON JUCCOIMALIMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEI0BATEIBHO
OT OJHOTO YPOBHS K JPYyrOMY, BBIMOJHSS (PYHKIHUU OOBICHEHUS U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEW MPAKTHYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHue mpoOrpaMmbl IO XHUMHUHU CIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHHUS O XUMHUYECKOW COCTABJISIONIEH HAYYHOW KAPTHUHBI MUPA B
JIOTUKE €€ CHUCTEMHOW IMPUPOAIbI, IEHHOCTHOIO OTHOLICHUS K HAYYHOMY
3HAHHWIO U METOJAM IO3HaHUS B Hayke. M3ydeHne XuMuu NpOUCXOJIUT C
MPUBJICYCHUEM 3HAHUW W3 pPaHEe H3YYCHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuit Mupy», «buosnorus. 5—7 kinacce» u «dusnka. 7 kimaccy.
[Ipy wu3yyeHUH XUMHH MHPOUCXOAUT (HOPMHUPOBAHUE 3HAHUA OCHOB
XUMUYECKOM HayKd Kak o0O0JJaCTU COBPEMEHHOI'O €CTECTBO3HAHUS,
NPAKTUYECKON JEATEIbHOCTU YEJIOBEKA M KaK OJAHOTO M3 KOMIIOHEHTOB
MHUPOBOM  KyJbTyphl. 3ajadya y4dyeOHOro mpeaMera COCTOMT B



(GbOpMHUPOBAHNN CUCTEMBI XUMUYCCKUX 3HAHUN — BaXXHEHINX (DaKTOB,
MOHSATUM, 3aKOHOB U TEOPETHYECKHX  TOJOXKEHUH, JOCTYMHBIX
0000IIEHNT  MHUPOBO33PEHUYECKOTO  XapakTepa, s3blka HAyKd, B
MpHUOOIIEHNN K HAyYHBIM METOJaM MO3HAHUA MPH M3yYEeHUU BEIIECTB U
XUMHUYECKUX peakiuid, B GOPMHUPOBAHUU U PA3BUTUHU IMO3HABATEIBHBIX
YyMEHUH M WX MPUMEHEHHUU B Y4YEOHO-TIO3HABATEIbHOW U Y4YEOHO-
UCCJIEIOBATENILCKOM  JESATEIBbHOCTH, OCBOCHHM TMpaBWJl 0e30MacHOro
oOpalieHus ¢ BelleCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHUM XUMUU Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMS
BaYKHOE 3HAYCHUE MPUOOPENN TaKUE 1IEITH, KaK:

— ¢GopMHUpOBaHHE WHTEIUICKTyaJlbHO Pa3BUTOM JHYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY TMPUHSATHIO
pelieHnii, CHocoOHOW ananTUpoBaThC K  OBICTPO  MEHSIOLIUMCS
YCIIOBUSIM KHU3HU;

— HampaBIEHHOCTh OOyYeHHsS Ha CHCTEMaTHYECKOe MpUOOIIeHUE
oOydaromuxcsi K CaMOCTOSATEIbHON MMO3HABATEIbHON JEATEIbHOCTH,
HAyYHBIM METOJIaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CITOCOOHOCTEHN K XMMHU;

—  o0ecmedyeHHe  yCIIOBUM,  CIOCOOCTBYIOIIMX  MPHOOPETCHHUIO
OoOy4arolMMUCSl ONbITa Pa3HOOOPAa3HOM JAEATENBbHOCTH, IO3HAHUS U
CaMOTIO3HAHUS, KIIIOUEBBIX HABBIKOB  (KJIIOYEBBIX  KOMIIECTEHITHH),
UMEIOIIUX  YHUBEPCAIbHOE  3HAYEHWE I Pa3IMYHBIX  BHUJIOB
JesITeIbHOCTH;

— ¢opmupoBaHue 00IIEeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCIIE YMEHHH OOBSCHITh M OLICHWBATH SIBICHUS
OKpPY)KaIOIIeT0 MHpPA, HCIOIB3ys 3HAHUS U OIBIT, MOJTYYCHHBIE TpU
W3YYCHUW XWUMHW, TPUMEHITh WX TIPU PEIIEHUH MpodieM B
IIOBCEIHEBHOM KU3HU U TPYAOBOU JIEATEIBHOCTH;

— (¢opMupoBaHHE Yy OOYyYaIOIUXCS TyMAaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUS  IIEHHOCTH  XUMHUYECKUX 3HAHUW I BBIPAOOTKHU
HKOJIOTMYECKH 11eJIeCOO0pa3HOro TOBeNEHUsT B OBITY M TPYJIOBOU
JESITEIbHOCTH B LIENSX COXPAHEHHsSI CBOETO 3/I0pPOBbS M OKpYXarouiei
MIPUPOJTHOU CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOEHHMsSI OOIIEUETIOBEUECKUX LIEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TMpouiass M HampaBlIEHHOCTU
JanbHeIero o0y4ueHus.

OO6muiee 4KMCIO 4YacoB, OTBEIEHHBIX I W3YYEHUS] XMMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kitacce — 68
yacoB (2 Jaca B Hefiento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).






COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaya/ibHbIEe XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuu B KU3HM 4YellOBeKa. XUMHUSA B CHCTEME
Hayk. Tena u BemecTBa. @U3NUYECKHE CBONCTBA BEIIECTB. ATrperaTHoe
coctosiHue BemiecTB. [loHsATHE O MeTojax MO3HAHUS B XUMHH. UuCTbIe
BenecTBa U cMmecu. CriocoObl pa3jiesieHrs CMeCei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 31eMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocTeie UM cllOXkHBIE BemiecTBa. ATOMHO-MOJEKYJISIPHOE
YUEHHE.

Xumuueckas (opmyna. BaJeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTtHocuTeNnbHAsT MOJIEKyJsipHas macca. MaccoBasi 10Js XHUMHYECKOTO
AJIEMEHTA B COEIMHEHUHU.

KommuectBo BemecrBa. Monb. MonspHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl U YKCIIa CTPYKTYPHBIX €IMHUILl BenlecTBa. Pacuérbl
1o opMmynaM XMMHUYECKUX COCTUHEHH.

dusnyeckue M XUMHYECKHE SBICHHUS. XHUMHUYECKass peakiuss u eé
NpU3HaKU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB. XUMHUECKUE YPABHEHMS.
Knaccudukanus XuMuueckux peakiuil (COCIWHEHHUS, Ppa3JIoKEHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOH MOCY10, MpaBuiIaMu padOThl B 1abOpaTOpun
U ipuéMamu oOpalieHus ¢ 1abopaTopHbIM 000PYI0BAHUEM, U3YYCHUE U
onucaHue (PU3NYECKUX CBOMCTB 0Opa3LOB HEOPraHUYECKUX BEIECTB,
HaOmoaeHue (usnueckux (TUIaBI€HHE BOCKA, TAsHUE JIbJla, PACTUPAHUE
caxapa B CTyNKe, KHIICHWE W KOHJCHCAIUS BOJABI) M XUMHYECKHX
(ropeHue cBe4M, MPOKATUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE
Mela C KHUCJIOTOM) SsIBJICHUM, HAONIOJCHWE W OMHCAaHUE IPHU3HAKOB
MIPOTEKaHUs XUMHYECKUX peaxuui (paznoxxeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHCIOTHI C XJOPUAOM Oapusi, pas3iioKeHHe
rugpokcuga meau (II) mpu HarpeBanum, B3aUMOJICUCTBUE JKeje3a C
pactBopoM cosi meau (1), uyuenune crnocoOOB pasneneHus cMecei: ¢
MOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BBIIAPUBAHUEC, JTUCTUIUISIHS,
xpomatorpadus, mpoBeIeHNEe OYUCTKH OBAPEHHON COJM, HAOIIOACHHE U
OMKCaHUE PE3YJbTATOB MPOBEICHUS OMNbITA, WILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNEe MOJieNield MOJIEKYJ (IIIapOCTEP>KHEBDIX ).

JIM ¢ wucnons3oBanueM I[JI «POBUKIJIAB»: patumk TtemmepaTypbl
(Ouzmyeckue U XUMHYECKHE  SIBJICHUSA:pPACTBOPEHHE  IIEJIOYeid,



B3aMMO/ICMCTBHME MOBAPEHHOM COJIM C BOJOM, caxap B CEPHOM KHUCIIOTE,
TEIJI0BbIE A(P(PEKTHI XUMUYECKUX PEAKIINIA)

JIO ¢ ucnoaszoBanuem IJ1 «POBUKJIADB)

IIpakTnyeckue padoThI.

IIpakTnueckass pa6ora Ne 1. IlpaBuna TexHUKH O0€30MACHOCTH B
kaOuHere XumMuu. O3HAKOMJICHUE C JIAOOPATOPHBIM 000PYIOBAHUEM.
IIpakTnueckast padora Ne2. OuucTtka 3arps3HEHHON TOBAPEHHOW COJIH.
Pacuyernbie 3agayM.  BplyuciieHME OTHOCUTENIBHOM MOJEKYJIIPHOU
MaccChl BEIIECTB, MAaCCOBOM JIOJIA 3JIEMEHTOB 110 XUMUYECKUM (POpMYyIIaMm.
Briuncnenne woiiipHOM Maccel BemiecTBa.  OnpeneneHue Macchbl
BEIIECTBA II0 M3BECTHOMY KOJMYECTBY BEIIECTBA W OINpPEICIICHUE
KOJINYECTBA 0 U3BECTHOM Macce.

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucmopoa — 3neMeHT u mpocToe
BellecTBO. HaxokaeHue Kuciopoja B TOpHpPoAE, (PU3NYECKHE U
XxuMuyeckue cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue
kuciopoga. CrocoObl TOJlydeHHs Kuciaopoaa B Jjaboparopuu U
npombllIeHHOCTH. KpyroBopor kuciopona B npupoae. O30H —
aJUIOTpOITHAs MOAUUKAIINS KACIOPOaa.

TernoBo#t 3 PexT XuMHUIECKON peakiuu, TEPMOXUMHUECKUE YPABHEHHUSI,
3K30- M OHJAOTEPMHUYECKHME pEakuuu. TOIUIMBO: yrojb M METaH.
3arpsi3HEHHE BO3/yXa, YCHIIGHHE MapHUKOBOTO 3(¢eKTa, pa3pylieHHe
030HOBOT'O CJIOSI.

Bopopon — snmemeHT u mpoctoe BemecTBo. HaxoxxaeHue Bomgopona B
npupoje, GU3NYECKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxydenusi. Kuemorsl u comnu.

Monsipabiil 00BEM ra3oB. Pacy€Thl N0 XUMUYECKUM YPaBHCHUSIM.
dusnyeckue CcBoOMCTBa BOAbL. Boma kak pactBoputelb. PacTBopsl.
Hacepiennble 1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B
Bozxe. MaccoBas nmoisg BemiectBa B pacTBOpe. XHMMHUUYECKHE CBOMCTBA
BoJbl. OcHoBaHudA. Poib pacTBOpOB B MPUPOJIE U B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsi3HeHUE MPUPOJHbIX BoA. OxpaHa u
OYHCTKA MPUPOIHBIX BOJ.

Knaccuduxkanus HEOPTraHUYECKUX COEMHECHUM. Okcuppl.
Knaccudukanus oxcuaoB: cosieobpasyromue (OCHOBHBIE, KHCJIOTHBIE,
ampotepHbie) U  HecojeoOpasyromue. HomeHknaTypa  OKCHIOB.
Pu3nuecKre U XUMHUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okcuios.
OcHoBanus. Knaccudukanuss OCHOBaHMM: IMIETOYM U HEPACTBOPUMBIE
ocHoBaHusd. HomeHknatypa ocHOBaHUN. DU3MYECKHE U XUMUYECKHUE
CBOMCTBA OCHOBaHUM. [lonyyeHne oCHOBaHUN.



Kucnotsr. Knaccuduxanus kucnor. Homenknarypa kucnot. Gusnueckue
U XUMHYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHOocTH MetamuioB H. H.
bekerosa. [loyuenne kucnor.

Comu. Howmenkiarypa cojieid. @u3MUeCKHE€ U XHMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHU.
Xumuyeckuii IKCnHepuMeHm

KAUECTBEHHOE OINpENEIICHUE COAEPKAaHUs KHCIOpOoJa B  BO3AYXE,
MoJIy4eHHEe, COOMpaHKe, paclio3HaBaHUE U U3yUYEHHE CBOMCTB KUCIOpOa,
HaOIOZICHUE B3aUMOJICHCTBUSA BEIIECTB C KHCIOPOJOM U YCIIOBUS
BO3HUKHOBEHHUS M TMPEKpalleHUs TopeHust (Moxapa), 03HaKOMJICHUE C
oOpa3laMu OKCHJIOB U ONHCAHUE MX CBOMCTB, MOJy4YeHUE, COOMpaHUE,
pacrio3HaBaHME W  H3YyYEHHE  CBOWCTB  BOJOpoja  (FOpeHHe),
B3auMoJielicTBue Bojopona ¢ okcugom wmeau  (Il1)  (Bo3aMoxkHO
HCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HaAOIIOJICHHE O0Opa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIENOBAaHUE OCOOCHHOCTEH PacCTBOPEHHUS
BEIIECTB C PAa3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C
ONPENENEHHOM  MacCoOBOM  JOJIEM  pAacTBOPEHHOTO  BELIECTBA,
B3aMMOJICUCTBHE BOJIbI C METAJJIaMU (HATpUEM U KaJIbIIMeM) (BO3MOMXKHO
HCIIOJIb30BaHUE BUJICOMATEPUATIOB), UCCIIEIOBaHUE o0pa3ioB
HEOPTraHWYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOIOICHUE N3MEHECHHUS
OKpacKM HMHIMKATOPOB B pacTBOpax KHUCJIOT U IIEJIOYEH, H3ydeHUE
B3aumogencteus okcuaa menu (II) ¢ pactBopom cepHOl KHCTOTHI,
KUCIIOT €  METalulaMH, peakluid  HEUTpalu3aluv, MOJTy4YCHUE
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeTajjla APYTHM U3
pacTBOpa COJHM, PEUICHHE JKCIECPUMEHTAIBHBIX 3aJad IO TEMe
«BaxxHeuIme KJI1acchl HEOPTAaHUYECKUX COCTUHEHUI.

JIO ¢ wucnoan3oBanuem IIJI «POBHUKJIABb»: wuccienoBanue
TeMIepaTrypbl Bo31yxa, OnbITbl, NOATBEPKAAIINE XHMUYECKHUE
CBOMCTBA KHUCJIOT, OCHOBaHUil. B3aumoaencTBue ruApoOKCUAA IUHKA
€ PACTBOPaMM KHUCJIOT M IIeJI0Yei

M ¢ wucnoas3oBanuem Il  «POBUKJIAB»:  aBJieHus,
NPOUCXOAfAllMe NMPH PACTBOPEHHHU BelIeCTB B BOJe, MCCIEJOBAHHUE
00pa31oB NPUPOAHOI BOAbI, H3Yy4YeHHE CPelibl PACTBOPOB (IaTUYMKH
3JIEKTPOINPOBOJIHOCTH, Temueparypsbl, pH)

HHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jiemeHToB [I. . MengeneeBa. CrpoeHne aTtomMoB. XMMHYeCKas
cBAA3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKINH

ITepBble MOMBITKK KIacCU(PUKAIIMU XUMHUUECKUX dJIeMeHTOB. [loHsTHE O
IpyImnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE U  IIEJIOYHO3EMEJIbHbBIC



METaJIJIbl, TaJOTEHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT
amM(pOTepHbIE OKCUIBI U TUAPOKCUIBI.

Ileppogmueckunn  3akoH. llepuommueckas cucTeMa  XMMHUYECKHUX
anemeHToB /1. 1. MenneneeBa. KopoTkonepnonHas v JNIMHHOIIEPUOIHAS
dopmer  [lepuognueckoil cUCTEMB XUMHUYECKHUX dyemeHTOoB J[. M.
MenneneeBa. Ilepuonbl u rpymmbl. OU3HUYECKUNA CMBICH MOPSAKOBOIO
HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sigep. M30Tombl. DIJIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX OOO0JIOYEK aTOMOB MEpBBIX 20 XHUMHYECKUX
anemeHToB  Ilepmommueckonn  cucrembr JI. WM.  Menneneesa.
XapakTepuCTUKa XHMHMYECKOIO DJJIEMEHTA [0 €ro IIOJOKEHHI B
[Tepnommueckoit cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUs paJuyca aTOMOB XMMHYECKHMX AJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U MEPUOIAM.
3nauenue Ilepmommueckoro 3akoHa u llepuonnueckon CcUCTEMBI
XMMHUYECKUX DJJEMEHTOB ISl pa3BUTHS Hayku u npaktuku. [ .
MenpeneeB — y4€HbIA U TPAXKIAHUH.

Xumuueckas cBsizb. KoBasieHTHas (TOJIsIipHAsE W HEMOJSIpHAs) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.
Crenenb oxuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE —PEAKLIHH.
IIponecchl  okucieHHss W BOCCTaHOBIEHUs.  OKHUCIUTENH U
BOCCTaHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4yeHue oOpasloB BEIIECTB METAJIIOB U HEMETAJIJIOB, B3aUMOICHCTBUE
TUAPOKCUAA IMHKA C pPAacTBOpaMM KHCIOT W LIEJIOYEH, IPOBEIECHUE
OTIBITOB, WJUTFOCTPUPYIOIIUX IIPUMEPBHI OKHCIIUTEIIBHO-
BOCCTAHOBUTENBHBIX  pEaKIUil  (FOpeHue, peakiuu  PaslIoKEeHHUs,
COCIMHEHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanusi MeXnpeIMEeTHBIX CBSA3EH MPU U3YYEHUH XUMUU B 8 Kjacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BAHHE Kak OOLIMX €CTECTBEHHO--
HAay4YHBbIX MOHSTUH, TaK W TOHATHH, SBIAIOUIUXCS CHUCTEMHBIMU IS
OTZEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4HbIA (DaKT, THUIOTE3a,
TEOpHUsi, 3aKOH, aHalW3, CHUHTE3, KiIacCUUKAIKs, TEPUOTUIHOCTD,
HaOJIIOJIEHUE, HKCIEPUMEHT, MOJEIMPOBAaHUE, HW3MEpPEHUE, MOJEIb,
SIBJICHUE.

@usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH]I,
U30TOIbI, PAJAMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUN  3apsn,
BEILIECTBO, TeJNo, OOBEM, arperarTHoe COCTOSHHME BEIIecTBa, Tas,



bu3rUecKre BeIMYUHBI, €AMHUIIBI N3MEPECHHS, KOCMOC, TIJIAHETHI, 3BE3HI,
Comnre.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIA€MbI€, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYECKasl peaKuus

[Teppoanyeckuii  3akoH. Ilepuomuueckass cucTeMa  XHUMHUYECKHX
sanemenToB . . MenneneeBa. CtpoeHrue aTOMOB. 3aKOHOMEPHOCTH B
W3MCHCHUN CBOWMCTB XMMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX IMEPUOIOB,
KaJIusl, KaJblIus W HUX COCAMHEHUM B COOTBETCTBHUM C IIOJIOKCHHEM
371eMEHTOB B lleproanueckor CUCTEME U CTPOEHHUEM UX ATOMOB.
Ctpoenue BemecTBa: BUJIbI XUMAYECKOW CBSI3U. THUIBI KPUCTAJUNIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMNA KPUCTAIIIMYECKON
PELIETKA U BUJIa XUMUYECKOM CBS3H.

Knaccudukanuss w  HOMEHKJIaTypa  HEOPraHWYECKUX  BEIIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kilaccam
HEOPTraHUYECKUX COCAWHEHUM, TEHETUYECKAasi CBSI3b HEOPTraHWYECKHUX
BCILICCTB.

Kiaccudpukanuss XuMAYeCKUX PEakIMil M0 pas3IMYHBIM MpHu3HaKaM (110
YUCJIYy YW COCTABY YYACTBYIOIIMX B PEAKIIMUA BEIIECTB, MO TEIJIOBOMY
3¢ dekTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHUSI XUMHUYECKUX AJIEMEHTOB,
110 00paTUMOCTH, 110 YIACTHIO KaTajn3aTopa). DK30- U IHAOTCPMHUCCKUC
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsiTue o ckopoctu XuMHuecKou peakiuu. [lonstue o0 0OpaTUMbIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOrEHHBIX U
rereporeHHbIx peakuuax. [lonstue o karanuze. [lonsitne 0 XxumMu4YecKom
paBHOBeCcUU. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKON pEeakIuu 1
MOJIO)KEHNE XUMUYECKOTO PAaBHOBECHSI.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, DSJICKTPOHHBIM OajaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakiuu. CocTaBieHUE ypaBHEHUUN
OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHBIX PEAKIIMNA C MCIIOJb30BAHUEM METOJIA
AJICKTPOHHOTO OajaHca.

Teopus  PJAEKTPOJUTHYECKOM  JMCCOIMAIMHU.  DJIEKTPOJMUTHI U
HERJIEKTPOIUTHI. KaTnoHBI, aHHOHBI. MeXaHW3M JUCCOIUAIIUA BEIIECTB C
pa3IMYHBIMU  BUJIAMH XUMHYECKOM CBsi3u. CTemneHb AUCCOIMAIIUU.
CwibHBIE U CJTa0BIE DJICKTPOJIUTHI.

Peakunn wmoHHOTO OOMEHa. YCJIOBHUS MPOTEKaHUS PEAKIUA HOHHOTO
oOMeHa, TMOJHbIE U COKpallEHHbICE HWOHHBIE YPAaBHEHHS pPEaKIUi.
CBoiicTBa KHCIIOT, OCHOBAaHMM W COJIEl B CBeT€ MNpEACTaBICHUN 00



ANEKTPOJUTUYECKON nuccounannu. KaduecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTre 0 TUAPONIU3E COJIEH.

Xumuueckuii IKCnepuMeHm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTAININYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAVIOB M HeMeTayioB (Tpadura U anmasa), CI0KHBIX
BEIIECTB (XJIOpUAa HATpUsA), HCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMHUYECKON peakuMd OT BO3ACWUCTBUSA  PA3NIUYHBIX  (PAKTOPOB,
UCCIIEIOBAHNUE DJIEKTPOIPOBOJHOCTH PacTBOPOB BELIECTB, IIpolecca
JUCCOLMAIMN KHUCIIOT, IIENOoYed M cosield (BO3MOXHO MCIIOJIb30BAHHE
BUJICO MAaTEPUAJIOB), IPOBEIAECHUE OIBITOB, WIIIOCTPUPYIOIIHUX TPU3HAKU
MpPOTEKaHUs peakuud HOHHOro oOMeHa (oOpa3oBaHHME  OCaJKa,
BBIJICJICHHE Tra3a, OOpa30BaHUWE BOJIbl), OMNBITOB, WLIIOCTPUPYIOLIUX
MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakluil  (ropeHue,
peaklMK Pa3NIOKEHUs, COCAMHEHMS), PAaCIO3HABAHHE HEOPraHWYECKHX
BEILIECTB C TMOMOLIBIO KAYECTBEHHBIX pEAKIUl Ha HOHBI, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

JIO ¢ ucnoas3oBannem ILJI «POBUKJIAB»: 3/1eKTPpONIPOBOIHOCTH
PACTBOPOB JICKTPOJIUTOB, PEAKIIUH HOHHOI'0 00MEHa

HemeraJibl M X COeIMHEHUSA

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHrne u (PU3MYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — TAJIOT€HOB. XUMHYECKHE CBOWCTBA HA IMPUMEPE
xjiopa (B3aMMOJIEHCTBUE C MeETaUIAaMH, HEMETaUIaMHy, IIEJI0YaMH).
XnopoBoaopoa. CosnsgHasi KHACIOTAa, XMMAYECKHE CBOMCTBA, MOJYYCHHE,
npuMeHeHue. [[eiicTBre XJI0pa U XJIOPOBOIOPOAA HA OPTaHU3M YEJIOBEKA.
Baxueimme x10puabl 1 ©X HAX0XKAEHUE B IPUPOJE.

O6mass  xapakrepuctuka d31eMeHTOB  VIA-rpynmbel.  OcoOGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEpHbIC CTeneHU OKucieHus. CTpoeHue u
dbu3uyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U  CEPBHl.
AnoTporHbie MOU(UKAIIMN KUCIOpOAa U cepbl. XMMHUECKHE CBOIMCTBA
cepol. CepoBojopoa, CTpoeHue, (Pu3ndeckue U XUMUYECKUE CBOMCTBA.
Okcuapl cepbl Kak MPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHCJIOTa, (u3nUeckne W XUMHYECKHE CBolcTBa (0OmIuMe  Kak
MPEACTaBUTENSI  Kjacca KHUCIOT U crhenuduyeckue). XUMHUYECKHUE
peaKiuu, JieXKallue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOIyYCHUS
cepHoii KucioThl. [IpuMenenne cepHoil kKucnotel. CoJii CEpHOM KUCIOTHI,
KauecTBEHHasi peakiusi Ha cyinbdar-uoH. Haxoxnenue cepsl u eé
COEAMHEHUN B IPUPOJIC. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPelibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JIOKIM, 3arpsi3HEHHE BO3AyXa H
BOJ0OEMOB), CIOCOOBI €r0 MPEJOTBPAILICHHUS.



OOmass  xapakrepuctuka djeMeHTOB VA-rpymmbl.  OcoOEHHOCTH
CTPOEHHS  aTOMOB, XapaKT€pHblE CTENEHU  OKHUCIEHUsA.  A30T,
pacupocTpaHeHuEe B NPHUPOAE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA.
KpyroBopot a3zota B mpupone. AMMHAK, €ro (U3MYECKUE U XUMHUECKHE
CBOMCTBa, MojyuyeHue u npuMmenenne. Conu aMMOHUA, UX (HU3NUYECKUE U
XUMHUYECKUE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakiusi Ha HOHBI
aMMOHUS. A30THasl KHCIIOTa, €€ MoaydyeHue, Gu3nueckue 1 XuMUYECKHe
CBOICTBa (001IME KaK MPEJCTaBUTENS Kilacca KUCIIOT U Crielu(pUIecKue).
Hcnonb3oBaHrne HUTPATOB M COJIEW aMMOHHSI B Kaue€CTBE MUHEPAIbHBIX
ynoopeHuil.  XUMHUYECKOE  3arpsA3HEHHE  OKpY)KaloIled  Cpe.sl
COEIMHEHHUSIMU a30Ta (KUCJIOTHBIE JAOXKIH, 3arPSI3HEHUE BO3/1yXa, MOYBBI
u BogoémoB). Dochop, ammorponnsie Moauduxanuu docdopa,
dbuszuyeckue u xumuueckue ceorictBa. Okcup dhochopa (V) u pochopnas
KHCIIOTa, (DU3MYECKUE U  XHMMHUYECKHE  CBOMCTBA, IOJy4YEHHE.
Hcnons3oBanue pochartoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.
O6mass  xapakrepuctuka 31eMeHTOB IVA-rpynmel.  OcoGeHHOCTH
CTPOEHHSA AaTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. YTJIepos,
aJJIOTPOIIHBIE MOU(UKAIINH, PaCIPOCTPaHEHUE B IpUpoOJIE, (hru3nuecKue
U XHUMHYECKHE CBOMCcTBa. Ancopomus. KpyroBopot yriepoaa B mpupo/ie.
Oxcupapl yriepoja, ux (pU3MUecKre U XUMHUYECKHE CBOICTBa, AecTBHE
Ha JKUBbIE OpPraHU3Mbl, IOJIyUeHHE M MPUMEHEHHE. OKOJIOIMYeCKHe
po0sIeMbl, CBsi3aHHbIE ¢ OKcuoM yriaepona (1V), runoresa rinobanbHOTO
MOTEIUICHUS KJINMaTa, MapHUKOBBIA 3(hdexT. YronpHas KucIoTa U e
colid, HUX (U3HYECKME M XHMHYECKHE CBOHCTBA, IMOJyYEHHE W
MIPUMEHEHUE. KauectBennas peakuus Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIWUILIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIe TIOHATUSL 00 OPraHUYECKHX BEIIEeCTBaX Kak o
COCIMHEHMSIX yriiepoaa (MeTaH, 3TaH, STWJIEH, AaleTWIEeH, 3TaHOoJ,
IIIMLEPHUH, YKCycHasl kuciota). [IpupoaHble UCTOYHUKU YTIEBOJOPOIOB
(yrosb, mpUpOAHBINA Ta3, HEPTH), MPOAYKTH MX TepepadoTKu (OCH3UH),
UX pOJIb B OBITY ¥ MPOMBILIUIEHHOCTH. [IOHATHE O OMOTOTHYECKH BaXKHBIX
BEIIECTBAX: KMpax, OeNKax, YyrieBoJAax — U UX POJIM B XKU3HU YEIOBEKa.
MartepuanbHoe ~ €OUMHCTBO  OpPraHMYECKMX W HEOPraHWYEeCKUX
COCIMHEHU.

Kpemunii, ero ¢usnueckne ¥ XUMHUYECKHE CBOMCTBA, IMOJIY4YCHUE W
npumeHeHnue. CoenuHeHHs] KpeMHUs B nipupoje. OO1ire mpeacTaBieHus
06 okxcune kpemuus (IV) u kpemHueBoil kwuciore. CHIMKATBI, HX
UCIIOJIb30BaHUE B ObITY, B  MNPOMBINUICHHOCTH.  Baxueime
CTpPOUTEIbHBIE MaTepuaibl: KepaMHUKa, CTEKJIO, I[EMEHT, O€eTOoH,



xene300eToH. [IpoGraembl 6€30MacHOTO MCMONB30BAHUS CTPOUTEIBHBIX
MaTepHualoB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe O0O0pa3OB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOM
KHCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEAKIMHd Ha XJIOPUIA-UOHBI U
HAOJIOICHHE TPU3HAKOB HX MPOTEKaHWS, OIbIThI, OTPAKAIOIIHNE
¢u3nueckue M XMMHUYECKHE CBOMCTBA TallOTEHOB M WX COCJIMHEHHM
(BO3MOKHO  HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), O3HAKOMJICHHUE C
oOpasnaMu XJI0pUA0B (raJoreHUI0B), 03HAKOMJICHHE ¢ 00pa3liaMH Cephbl
U €€ COeAMHEHUSAMHU (BO3MOXHO MCIIONb30BAaHUE BUIECOMATEPHUATIOB),
HaOJOJIeHWe  mpoliecca  OOyriuMBaHUsA — caxapa 1o JIEUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YUYCHUE XUMHYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEACHUE KaueCTBEHHON peaKkluM Ha
cynb(dar-uoH U HaOIIOeHUE pU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHUE C
(u3nuecKuMu CBOMCTBaMU a30Ta, (ochopa U UX COETUHEHUN (BO3ZMOKHO
HCIIOJIb30BaHUE BUAEOMATEPUATIOB), 0Opa3liaMHu a30THBIX U (HOCHOPHBIX
yaoOpeHuil, mojydeHue, coOupaHHe, paclo3HABaHUE U U3YUYCHUE
CBOMCTB aMMMAaKa, IPOBEICHNE KAYECTBEHHBIX PEAKIMI HA HOH AMMOHMSI
1 Qochar-uoH U U3yyeHHUe NMPU3HAKOB UX MPOTEKAHUsS, B3aUMOICHCTBHE
KOHIIGHTPUPOBAHHONW  a30THOM  KHUCIOTHI C  MEIbI0  (BO3MOYKHO
UCII0JIb30BaHUE BUJICOMATEPHUAJIOB), U3y4eHue Moelen
KPUCTAJUTMUECKUX PEIETOK almMasa, rpaduta, QysiepeHa, 03HaKOMJICHHUE
C MpOILECCOM aJcOpOLUU PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM
yrIéM U yCTPOMCTBOM  MPOTHBOTas3a, IMOJy4YeHUEe, CoOHpaHue,
pacno3HaBaHWE€ W HW3YYEHUE CBOICTB YIJIEKHUCIOrO ras3a, MpPOBEACHHUE
KAUeCTBEHHBIX pEakUuid Ha KapOOHAT M CUJIMKAT-MOHBI M HU3YYECHHE
MPU3HAKOB MX MPOTEKAHUSA, O3HAKOMIIEHHE C MPOAYKIHEH CUIMKATHOU
OPOMBIIICHHOCTH, PEIIEHUE HKCIEPUMEHTAJIbHBIX 3a/ady [0 TeMe
«BaxHeNIne HEMETAUIBI U UX COCIUHEHUS.

JIM ¢ ucnoan3oBanuem IJI «POBUKJIAB»

MeTaJsibl 1 MX COeITMHEHUS

OOmiasi xapakTepHCTHKa XHUMHUYECKHX 3JEMEHTOB — METaUIOB Ha
OCHOBAaHMM HUX TNOJIOKEHMs B llepmomnueckod cucTteMe XUMHMYECKHUX
sanementoB JI. . MengeneeBa u crpoenust aroMoB. CTpOeHUE METAIIOB.
Merannuyeckas CBSA3b M METAUIMYECKAs KPUCTAIIMYECKAs pPElETKA.
DNEeKTPOXUMHUYECKUI psi HANpsHKEHUA MeTaioB. du3nyeckue H
XUMHUYECKHE CBOWcTBa MeTauioB. OOmme cnocoObl  MOy4eHHUs
meTaiioB. IToHsTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI
X oT Koppo3uu. CraBsl (CTajib, YyTyH, AIOPaJOMUHUN, OpOH3a) U UX
IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.



[Ilenmoynpie  MeTtamuibl: nosiokeHne B llepuogmueckoi  cucreme
xumudeckux a3nemeHtoB /. M. MennaeneeBa, CTpo€HHME HX aTOMOB,
HaxoXJeHue B mpupojae. Pu3nuecKkue U XUMHUYECKHE CBOWCTBA (Ha
npuMepe Hatpus U Kaius). OKCUIbI U TUIAPOKCUJBI HATPUS U KaJusl.
[IprMeHeHrEe METOYHBIX METAJIIOB U UX COCITUHEHU.
[I{ennoyHO3EeMENbHBIE METAJUIBI MAarHUM W KaJbLHM: MOJOXKEHUE B
[Tepuonnueckoin cucreMe xumudeckux diaeMmeHToB JI. M. Menneneena,
CTPOCHME MX aTOMOB, HaxOXIEHHE B mnpupone. Dusznueckue u
XUMHYECKUE CBOWCTBA MarHvs WM Kajblus. BakHeilne coennHEHUs
Kanblug (OKCUJ, THIPOKCU, coiu). KECTKOCTh BOABI U CIOCOOBI €&
YCTpaHEHHUS.

AmoomuHuii: nosiokeHne B llepmoandeckon cucTeME XUMHUYECKHUX
anemeHTOB /. 1. MeHeneeBa, CTpoeHUE aToMa, HaXO0XKIAECHHUE B IPUPOJIE.
dusznyeckue W XUMHUYECKHE CBOMCTBa amtoMuHus. AMdoTepHbie
CBOWCTBA OKCHJIA ¥ THAPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B [lepnoanyeckoit cCUCTEME XUMUYECKUX DJIEMEHTOB
J. W. Menneneea, CTpPOCHME aTOMa, HAXOXKICHUE B IMPUPOIE.
Ou3nUecKue U XUMUYECKHE CBOMCTBA xkene3a. OKCuabl, THAPOKCUABI U
conu xenesa (11) u sxxenesa (1), ux coctas, cBOICTBA U TIOJTyUYEHHE.
Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMl METaUIOB M CIJIaBOB, UX (PU3NUYECKUMHU
CBOWCTBaMHU, HU3YyUYECHHUE PE3YIbTATOB KOPPO3HH METAIIIOB (BO3MOKHO
UCIIOJIb30BAHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBHUS
OKCHJIa KaJblldd M HaTpusi C BOJAOM (BO3MOXHO UCIIOJIb30BaAHUE
BHUJICOMATEPHUAJIOB), MCCJIEAOBAHUE CBOMCTB KECTKOM BOJbI, IMpollecca
TOpeHHs  >Keje3a B Kucjaopoie  (BO3MOXKHO  HCIOJb30BaHUE
BHJICOMATEPHUAJIOB), MIPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIUNA Ha
MOHBI: MarHus, KaJblUs, aIFOMUHMS, IUHKA, xene3a (1) u xemnesa (I11),
meau (I1), HabmogeHre U onucaHue MPOLIECCOB OKPAIIMBAHUS MJIAMEHU
MOHAMHM HATpUs, Kalus ¢ Kajablus (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEpPHBIX CBONCTB THAPOKCHIA
ATIOMUHUSL U TUAPOKCUJA LUHKA, PEIICHUE AKCHEPUMEHTAIbHBIX 3a]a4
1o TeMe «BaKHEeUIne METAIUIbI U UX COCIUHEHUS.

JAM c¢ ucnoan3oBanuem LJI «POBUKJ/IAB»

XuMHS M OKPYKAKOIIAA cpea

BemecTBa n maTepuansl B TOBCEIHEBHOM KU3HM 4YelIOBeKa. be3zomacHoe
HCIIOJIb30BaHME BEIIECTB M XHMMHUYECKuX peakuuii B ObiTy. IlepBas
IIOMOILb ITPY XUMHUYECKHUX 0’KOraX U OTPABIICHHUSIX.

XUMHUYECKOE  3arpsA3HEHME  OKpyXkarolled  cpeapl  (TpenesnbHas
JONyCTUMasl KOHLIeHTpauus Beiects, aainee — [I/JIK). Ponp xumum B
PELIEHNH YKOJIOTUYECKUX MTPOOIIEM.



Xumuueckuii IKCnepumMenm:

U3y4eHue 00pa3snoB  MarepuaioB  (CTEKJIO, CIUIABbl  METAJLIOB,
MOJIMMEPHBIE MaTEPUAIIBI).

Mescnpeomemmunie ceazu

Peanuzanus MeXnpeaMEeTHBIX CBsI3e€d MpU M3yUYEHUU XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 UCIOJIb30BaHUWE KaK OOLIMX EeCTECTBEHHO-
HAy4YHbIX TMOHATHM, TaK W TOHSTHH, SBJISIONIMUXCS CUCTEMHBIMHU IS
OTJICTIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIe TOHSTHS: Hay4dHbIM (DaKT, THUIOTE3a,
3aKOH, TEOpHs, aHalu3, CHUHTE3, KilacCUpUKAIMS, TEPUOJUIHOCTD,
HaOIOACHUE, OKCIIEPUMEHT, MOJICTUPOBAHNE, HW3MEPCHHUE, MOJEb,
SIBJICHHE, TTAPHUKOBBIN 2P (DEKT, TEXHOJIOTHS, MATCPUAIIBI.

dusnka: martepus, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIH],
W30TOMBI, PAJAMOAKTHBHOCTH, MOJEKYya, DJICKTPUUYCCKUN  3aps,
MIPOBOTHUKH, TTOJYITPOBOIHUKH, TUAICKTPUKH, (POTOIIEMEHT, BEIICCTBO,
TEN0, O00BEM, arperaTHOe COCTOSIHME BEIECTBA, Tra3, pPacTBOp,
pPacTBOPHMOCTh, KpUCTAJUTMYECKas pEmIéTKa, CIUIaBbl, (HU3UICCKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI,
3BE3161, ComHILE.

buonorus: ¢porocunTes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPATbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE TOPOJIBI,
MI0JIC3HBIC UCKOTIaeMbIe, TOTLIUBO, BOJHBIC pPECYpPCHI.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJIbTaThbl OCBOCHHS IPOTPAMMbl  OCHOBHOTO  OOIIETO
00pa3oBaHUs JOCTUTAIOTCS B XOJie OOy4YCHHS XMMHUU B €IMHCTBE Y4eOHOH M
BOCIIUTATEIIBHON  JEATEJIBHOCTU B  COOTBETCTBUM C  TPAJAULIMOHHBIMU
POCCHICKMMHU COLUOKYJIbTYPHBIMHA M JIYXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMH,
INPUHATHIMA B OOIIECTBE IpaBUJIaMH U HOpPMaMHU TOBEJICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.
JIngyHOCTHBIE pe3yJIbTaThl OTPaXaroT TOTOBHOCTh oOyyJarommxcs
PYKOBOJICTBOBaTbCA CHUCTEMOM TMO3UTUBHBIX IIECHHOCTHBIX OpHUEHTAlUd U
paclIMpEeHUE OMbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
Hay4YHOMY HaCIEUI0, MOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKu B >KU3HU
COBPEMEHHOT'0 OOIIECTBA, CTIOCOOHOCTH BIIaJIETh IOCTOBEPHON MH(pOpPMAIIUEH 0
NEPENOBBIX IOCTUKEHHUSX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHHWM B  KOJUIEKTUBE, KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOW, Y4eOHOMCCIIEIOBATEIHCKON, TBOPUYECKON M JPYTUX
BUJIaX JESITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM NEATEIbHOCTH
MIPU BBITIOJIHEHUHU YUEOHBIX, TO3HABATENIbHBIX 3a/1a4, BHIMOJTHEHUH XUMUUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUM  Y4YEOHBIX  MPOEKTOB, CTpeMJIEHUsI K
B3aMMOITOHMMAHUIO U B3aUMOIIOMOIIIY B MPOIIECCE ITON yUeOHOU eI TeIbHOCTH,
TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJACHUE U TOCTYIKH CBOMX TOBApHIIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS TMOCIIEACTBUM
MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOW PEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHW U COCTABJISIONIME
OCHOBY JIJIsl IOHUMAaHUS CYIITHOCTH HAyYHOW KapTHHBI MHUPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJAbI, B3aHUMOCBS3SX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;
MO3HABATEIbHbIC MOTHBBI, HAMPABJICHHBIE HA IOJYyYEHHWE HOBBIX 3HAHUW IO
XUMUH, HEOOXOUMBIE i1 OOBICHEHUS HAOIIOJaeMbIX MPOIECCOB U SBJICHUH,
MO3HaBaTEIbHON, WHOOPMAIIMOHHOM U YUTATENIbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl ¢ Yy4YEOHBIMM TEKCTaMH, CIPaBOYHOM



JUTEPaTypOM, MOCTYMHBIMH TEXHUYECKUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEeC K OOY4YeHHI0O M TIO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K €aMOOOpa30BaHMIO, TMPOEKTHOM M  HMCCIEI0BATEIbCKOM
NEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS OOYYEHHUS B
JIaJIbHEUIILIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKU Ha 3JIOPOBBIN 00pa3 *U3HU, OCO3HAHUE TOCIEIACTBUN U HEMPUSITHE
BpPEIHBIX TPUBBIYEK (YNMOTpeOJEHUsS aJIKOrojisi, HApKOTHKOB, KypEHHUs),
HEOOXOJIMMOCTH COOIOJICHUS] TpaBuUi OE30MaCHOCTU TMpPU OOpAIICHUH C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PEaNbHOW KU3HH;

5) Tpy10BOr0 BOCHIUTAHMSA:

MHTEPEC K MPAKTUYECKOMY HM3y4YEHHUIO mpodeccuid U TpyAa pa3InyHOTO poja,
YBaXXEHUE K TPyAy M pe3yJbTaTaM TPYJIOBOH NESITEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHHS] NPEIMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIM BBIOOP
WHJUBUyAJIbHOM  TPAaeKTOPUU MPOAODKEHUS O00pa3oBaHHs €  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHbIX UHTEPECOB U
nOTpeOHOCTEH, yCHemHoO TPOoQecCHOHATBFHON JEITSIBPHOCTH W Pa3BUTHSA
HEOOXOAMMBIX YMEHHH, TOTOBHOCTb aJalTHPOBATHCA B MPO(ecCrOHATbHOM
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU 11€JIECO00pa3HOEe OTHOIICHHWE K MPUPOJIE KaK WCTOUHUKY KU3ZHU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHHWS, MOHMMAaHHWE LIEHHOCTU 3J0POBOTO H
O0e3zomacHOro oOpa3a »KHW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3MUECKOMY M MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOJICHHUS
nmpaBwJl 0€30MacHOr0 TOBEJEHUSI MPU pabdoTe C BEUIECTBAMHU, a TakkKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJy4YyaeMble MPU W3YYEHUU XUMHUH, IS
pelIeHus 3aJad, CBS3aHHBIX C OKPYXAKIIEH NOPUPOAHOM Cpenou, I
MOBBILICHUS] YPOBHSA HKOJIOTMYECKON KYJIbTYphI, OCO3HAaHUS TJI00aIbHOTO
XapakTepa OHKOJIOTUYECKUX TMpoOJeM W MyTed HuX pemeHus MOCPeICTBOM
METO/I0B XWMHH, IKOJOTUYECKOIO MBILUICHHS, YMEHHSI PYKOBOJACTBOBAaTHCA MM
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHUKE.
METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpenIMETHBIX PpE3YyJbTAaTOB  BBIACHSAIOT 3HAUMMbIE  JUIS
dbopMHpOBaHHS MHPOBO33PEHUSI OOIICHAYYHbIE TMOHATHUA (3aKOH, TEOpPHs,
OPUHIMI, TUNore3a, (akT, cucrema, NpolLecc, 3KCHEPUMEHT U ApPYroe.),
KOTOpBbIE HCHOJB3YIOTCSI B €CTECTBEHHO-HAy4YHBIX YYEOHBIX MpeIMerax M
NO3BOJISIIOT  HAa OCHOBE 3HAHMM M3 JTUX MOpeaMeroB  (HopmMupoBarth
NPEACTABICHUE O LEJIOCTHOM HAyYHOM KapTHUHE MHpPA, U YHUBEPCAIbHBIC



yaeOHbIe JelcTBHs (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSATUBHBIC),
KOTOpBbIe 00eCcreuynBalOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEILHOMY
IJIAHUPOBAHMIO U OCYIIICCTBICHHUIO yUeOHOM NEeITeITHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiicTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUSl MCIOJb30BaTh NPHUEMBI JIOTHUECKOTO MBIIUICHUS TIPU OCBOCHHH
3HAHUI: paCKpPbIBATh CMBICII XUMHUYECKUX MOHATUH (BBIACIATh UX XapaKTepHBIE
PU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C IPYTUMH MOHSATUSMHU), UCHIOJIB30BATh
MOHATHS JJIs1 OOBICHEHHSI OT/IETbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS
U KpUTEpPUH i1 KIaCCU(PUKAIMK XUMHUYECKHX BEIIECTB M XMMHUYECKHUX
peaKIuii, yCTaHaBIMBATh NMPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY OOBEKTAMHU
M3Y4YCHUS, CTPOUTD JJOTUIECKUE PACCYKICHUS (MHIYKTUBHBIC, 1eTYKTUBHBIC, 1O
aHAJIOTUH), IeJIaTh BBIBOJIBI M 3aKIIFOUCHHS,

YyMEHHUE TPUMEHSTh B TPOIECCE TIO3HAHWSA TOHATHSA (MPEAMETHBIE U
METanpeIMETHbIE), CHUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIU, HCIOJIb3yeMbIE B
XUMUH, TMPpeoOpa3oBhIBaTh MIUPOKO TMPHUMEHSEMBIE B XHUMHU MOJICIbHBIC
MIPEACTABICHUS] — XUMUYCCKU 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKas hopMmyria
U ypaBHEHHUE XMMHYECKOW pEeakiMi — MPU PEIICHUU Yy4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJCIBHBIX TMPEACTABICHUN  BBISBIATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKK  HU3Y4aeMbIX OOBEKTOB  —
XUMUYECKUX  BEIIECTB W  XMMHYECKHUX  pEaKluid, BBIABIATH  OOIIHUE
3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHbIE CBSI3M U MPOTUBOPEYHS B
U3y4aeMbIX TIPOIIECCax U SIBJICHUSX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHUE WCMOJb30BaTh IIOCTABJICHHBIC BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MMO3HAHUS, a TaKXKE B KA4ECTBE OCHOBHI i (DOPMHPOBAHUS THIOTE3BI IO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

NPUOOPETCHUE OIbITa 110 ITUIAHUPOBAHWIO, OPTaHMW3AIMd M TMPOBEICHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJIoIaTh 3a XOJIOM IIpoIllecca,
CaMOCTOSITEJIEHO TIPOTHO3UPOBAThH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHMS
M BBIBOJIBI TIO pe3yibTaTaM MPOBEAEHHOTO OIBITA, WCCIICIOBAHUS, COCTABIISATH
OTUéT O MPOJIETIaHHOMN padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpaTh, AaHAIM3WPOBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
pPa3MTUYHBIX BUIOB HW (OPM TMPEACTABJICHHS, TMOJIYy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpAaTypa XHUMHYECKOTO COJEpKaHUs,
CIpaBOuYHble TOcOOuMs, pecypchl HHTepHeTa), KpUTUYECKH OLIEHUBATH
POTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HMHPOPMALIHIO;

yMEHUE TMPUMEHATHh pPa3jIM4HbIE METOJbl M 3alpochl MpPH TMOUCKE M OTOOpe
uH(pOpPMAIIUM U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOIUMBIX JUISI BBITTOJHEHHUS
y4eOHBIX ¥ TTO3HABATEIBHBIX 3314 ONpPEACTIEHHOIO THIA, MPUOOPETEHHE OIbITa



B 00JIaCTH HCIOJBb30BaHMS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYPOM aAKTHBHOIO HCIIOIb30BAaHUS PA3JIMYHBIX ITOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BHIOMpATh ONTUMAIbHYIO (OpMY TMpeacTaBICHUS
uH(GOpMallMd U WILIIOCTPUPOBATH PEIIaeMble 3a7aud HECIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE HCIOJb30BaTh M  aHAIM3UPOBATh B  Ipoliecce y4eOHOW U
UCCIIEN0BATENbCKOMN NEATEIbHOCTH uH(bOpMaIIIO 0 BIIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3fAWCTBA M TPAHCHOPTA HA COCTOSHHE
OKPY’KAIOIIEH IPUPOTHOU CPEBI.

KoMMyHHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ Auajnora v (Wjiu) AUCKYCCHH) MO CYLIECTBY
o0cyxknaemMoil TeMbl, (HOPMYJIUPOBATH CBOM TMPEIJOXKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHSI IPEJVIOAKEHHOM 3a7a4H;

YMEHUS NPEACTABIATH OJyYEHHBIE PE3YJIbTATHI TO3HABATEIBLHOMN JESITEIbHOCTH
B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0 pe3yIbTaTOB
BBIIIOJTHEHUSI ~ XMMHUYECKOTO  JKCIEepuMeHTa  (1abopaTOpHOTO  OIbITA,
nabopatopHOil pabOThl MO MCCIEAOBAHUIO CBOWMCTB BEIIECTB, Y4YEOHOTO
IPOEKTA);

YMEHHUSI Yy4eOHOTrO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W  MCCJIEAOBATEIbCKOW  NIESITENBHOCTH MPH  PEIICHUHU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uiui (00Cy X aeHus,, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMbD», KOOPIUHAIIHS
COBMECTHBIX JCHCTBUM, ONpEIACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHE CAMOCTOSITENIBHO OINpPENEHATh UEIU JACSITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BEIOMpATh Haubosee 3QGeKTUBHBIE CITOCOOBI PEIICHUS YUYEOHBIX
U T03HABATENBbHBIX 3a/1a4, CAMOCTOSITEBHO COCTABIIATH WM KOPPEKTUPOBATH
MPEJUIOKEHHBIM aJITOPUTM JCHUCTBUM NPU BBINOJHEHUHM 3aJaHUM C Y4ETOM
MOJTYYCHUSI HOBBIX 3HAHHWM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUAX,
OIICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asiBIICHHOW €U, YMEHHE
WCIIONB30BaTh M AHAJM3UPOBATh KOHTEKCTHI, IMpejIaraéMbleé B YCIOBUHU
3aJlaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOCHHIO  00s3aTEIBHOTO
COJIEp>KaHMsl, YCTAHOBJICHHOTO JaHHOW (enepanbHOM paboueil MmporpamMmon,
BBIJICJIIOT: OCBOEHHBIE OOYYArONIMMUCS HAY4YHbIE 3HAHMS, YMEHUS U CIOCOOBI
nercTBull, crnenuduueckue A TpeAMETHONM o0jactd  «XUMUS», BUIBI
NEATEIbBHOCTH 10 I[OJYYEHUI0 HOBOTO 3HAHMUS, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.



K koHIy o0yueHus B 8 kJiacce mpeIMETHbBIE pe3yibTaTbl HA 0a30BOM YpPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

o pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, IIPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECh
(omHOpOJHAs M HEOJHOPOJNHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas |
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MacCoBas
IO XMMHUYECKOTO OJJIEMEHTa B COEAMHEHHUU, MOJISIPHBII OOBEM, OKCH],
KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHHS,
XUMHUYECKas peakius, Kilaccuukamus peakuumid: peakuud COCAUHECHUS,
peaklMKM pPAa3JI0KEHUS, PpEaKIUu 3aMElIeHUs, peakuuu OOMEeHa, 3K30- U
SHAOTEPMUYECKHE pEAKIMH, TEIIOBOM J(P(EeKT peakuuu, SOpO aroMma,
ANIEKTPOHHBIM CIIOM aToma, aTOMHas OpOWTadb, PaAHyC aroMa, XUMHYECKas
CBA3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHASI CBSI3b, MOHHASI CBS3b, MOH, KATHOH,
aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas KOHIEHTPALHUs) B
pacTBope;

o WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMYECKUX IOHATUH W
IPUMEHSATH 3T IIOHATHS IIPY ONMCAHUM BEIIECTB U UX IIPEBPAILCHHI;

o UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsi COCTaBi€HUS (HOpMyIl
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

o OMpEeaeNsITh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb OKHCIICHUS! AJIEMEHTOB B OWHApHBIX COECOUHEHMSX, MPHUHAJJIEKHOCTD
BEIIECTB K OMNpeAeNEHHOMY Kjaccy COeIuHEHHM 1o ¢opMynaM, BUJ
XUMHUYECKOH CBSI3U (KOBAJICHTHAsl M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

o packpeiBaTh cmblica Ilepuommueckoro 3akona [I. M. Menneneesa:
JEMOHCTPUPOBaTh MOHMMAHHWE  TEPUOJAMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IJIEMEHTOB OT UX MoJiokeHus B [lepuonnueckoii cucreme, 3aKOHOB
COXpaHEHUsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSPHOTO
y4€HUs, 3aKOHa ABOTapo;

o ONMKCHIBATh W XapakTepu3oBaTh TadaumuHyro ¢opmy Ilepuognueckoit
CUCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3jiMyaTh MOHATHUS «rJaBHAas MOATPYNIa
(A-rpynma)» u «mobounasst moarpynmna (b-rpymma)», maneie W OOJbIIHE
Nepuoibl, COOTHOCUTH OOO3HAUYEHHs, KOTOpble HUMEIOTCA B  Tabiuue
«Ilepuognueckass cucrema xumudeckux snemeHtoB . M. MenneneeBa» c¢
YUCJIOBBIMU XAPAaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHYECKHX 3JIEMEHTOB
(coctaB u 3apsan sanpa, oOlee YUCIO 3JEKTPOHOB M pacHpelesieHue UX I10
AJIIEKTPOHHBIM CJIOSM);

o KJIaCCU(PUIMPOBATh XMMHUECKHUE 3JIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peaklyu (110 YUCIy U COCTaBY YYACTBYIOLIUX B pPEaKLUU BEILECTB,
1o TeroBomy 3¢ deKry);



o XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKJas OMHCAHUE MPUMEpPaAMU MOJEKYISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

o IPOrHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBpALICHUN B Pa3IMUHbIX
YCIIOBHSIX;

o BBIYMCIIITH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIDHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JeMEHTa Mo (opmyse coenuHeHus,
MacCOBYIO JOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI MO YPaBHEHUIO
XUMUYECKON pEeaKLnu;

o IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHUE, O000OUIeHHE, CUCTEeMaTH3alUIo, KIaCCHU(PUKAIUIO,
BBISIBJICHUE ITPUYMHHO-CIIEACTBEHHBIX CBS3E€U — I U3yYEHHsI CBOMCTB BEILIECTB
U XUMHYECKHMX pEaKIMil, €CTEeCTBEHHO-HAy4YHbI€ METOAbl MO3HAHUS —
HaONIOZCHUE, W3MEpPEHUE, MOJEIMPOBAHUE, DSKCIEPUMEHT (peanbHbld U
MBICJICHHBIN );

o ClIeAOBaTh  IPAaBWIAM  MOJB30BAaHUSA  XHMHMYECKOM  IMOCYAOM U
71a00paTOpHBIM 000PYAOBAHUEM, & TaKXKe IPaBHJIaM OOpalIeHMsI C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OTBITOB MO MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HBIX BelIECTB (BoxOpoAa U
KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEICIEHHON MaccoBOW Jojeit
pPacTBOPEHHOIO  BEIIECTBAa, IUIAHUPOBaTh M NIPOBOJUTh  XMUMHUYECKHUE
AKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEJIIOYEN M KUCIOT C MOMOILBIO
WHIUKATOPOB (JTakMyc, peHonTanernH, METUIOpaHX U IpyTue).

K koHly o0yueHus B 9 kjiacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

o pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHUX TMOHSTHI: XHUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO, CIOKHOE
BELIECTBO, BAJEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHMS,
XUMHUECKas peaklvs, XMMHYECKasl CBS3b, TEIIOBOM 3((EKT peakluu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, DIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] TUCCOLMALMS, pEaKUMd HOHHOTO OOMEHa, KaTalu3arop,
XUMHUYECKOE paBHOBECUE, 00paTUMBbIE U HEOOpPaTUMBbIE PEAKIINU, OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKLHUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJIECHHE M
BOCCTAaHOBJICHHE,  aJJIOTpoOnusi,  aMQOTEepHOCTb,  XMMHUYECKass  CBS3b
(koBayieHTHAas, MOHHAsA, METANINYECKas), KpUCTAJUIMUECKas: pemeTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW pEeaKIMH, MPEeAesIbHO JOMyCTUMAs
koHueHntpanus [TJIK Bemectna;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATUH W
MIPUMEHSTH 3TU MOHSTHS P ONMCAHUU BELIECTB U UX MPEBPALICHUI;



o WCIIOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBIeHUS (OpMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

o ONPENEIIATh BaJIEHTHOCTh U CTENIEHb OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB
B COCOUHEHMSX PA3JIMYHOIO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
onpenenEéHHOMY KJacCy COE€IMHEHHHA 1o (opmysiaM, BUJ XUMUYECKOW CBS3H
(KoBaJIeHTHasi, HMOHHAs, METAJNINYECKas) B HEOPTraHUYECKUX COCTUHECHUSX,
3apsl MOHA M0 XUMHUYECKOU (opMyJsie, XapakTep Cpelbl B BOJHBIX PACTBOpax
HEOPraHUYECKUX COCAUHEHHUM, THIN KPUCTAUIMYECKOW PEHIETKH KOHKPETHOTO
BEILIECTBA;

o packpeiBath cMmbica llepuomnueckoro 3akona [I. M. MenpaeneeBa u
JIEMOHCTPUPOBATH €r0 TOHMMAaHHE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO
dopmy Ileproauyeckoil cucTeMbl XUMUUYECKHUX JJIEMEHTOB: Pa3indarh MOHSATHUS
«rnaBHasg mnoarpynna (A-rpynma)» U «mnobounas noarpymnma (b-rpymnma)y,
Majble U OOJBIINE TIEPHUOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOPbIE UMEIOTCS B
NEPUOUYECKON TaOIMIlE, C YACITOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sfpa, oOIlee YMCIO DJIEKTPOHOB U
pacrpeneeHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH  OOIIUE
3aKOHOMEPHOCTH B HU3MEHEHUM CBOMCTB DJJIEMEHTOB U HMX COCIMHEHUN B
npefenax MayiblX TEPUOJIOB U TJIAaBHBIX MOJATPYNN C YYETOM CTPOCHHUS MX
aTOMOB;

o KJIacCCU(UIIMPOBATh XUMHYECKUE AJIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIYy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
no TerioBoMy 3(PGheKTy, M0 HU3MEHEHHUIO CTENEeHEW OKHUCICHHS XHUMHYECKUX
AJIEMEHTOB);

o XapaKkTepu30BaTh (OMUCHIBaTH) OOIME U CHEIUPUUECKUE XUMHYECKHE
CBOMCTBA MPOCTHIX W CJIOKHBIX BEIIECTB, MOJTBEPK/Iasi ONMUCAHUE MPUMEpPAMHU
MOJIEKYJISIPDHBIX U HWOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKHUX
pEeaKLHnii;

o COCTaBJIATh ypPaBHEHUSI JJICKTPOJMUTHYECKON JUCCOLUAIMHU  KHUCIOT,
LIEJIOYEN W COJIEH, MOJIHBIE W COKPAIIEHHBIE YPABHEHHUSI PEAKIIMHA HOHHOIO
oOMeHa,  ypaBHEHHMs]  pEaklMii,  TOJATBEPNKIAIONIMX  CYIIECTBOBAHHE
TEHETUYECKOM CBS3U MEXy BEIIECTBAMU PA3TUYHBIX KJIACCOB;

o pacKpbIiBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIH
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKuid;

o IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKaAHUS XUMUUECKUX TIPEBPAIIEHUN B Pa3IMYHBIX YCIOBUSX;
o BBIYUCIISITH OTHOCHUTENBHYI0 MOJIEKYJSPHYIO W MOJIIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (opMysie COeAMHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOJUTH PACUYEThl MO YPABHEHUIO
XUMHUYECKOU pEaKIINu;



o coOnrofaTh  MpaBuUja  TOJIb30BAHMA  XHMHUYECKOM  TOCylIoH U
1a00paToOpHBIM 000PYIOBaHUEM, a TAKXKEe MPAaBUIa OOPAICHHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKIHUSMH TIO BBIIIOJIHEHHIO JTa00OPATOPHBIX XUMHYECKHX
OIBITOB IO IOJYYCHUIO M COOMpPAHWIO ra3000pa3HBIX BEIIECCTB (aMMHaKa |
YTIIEKUCIIOTO Ta3a);

J MPOBOJUTh  PEAKIWHU, MOJATBEPXKIAIONIME KAYeCTBCHHBIH  COCTaB
pa3IMYHBIX BEINECTB: PACMO3HABATH OMNBITHBIM IMyTEM XJIOpUA-, OpPOMUJI-,
uonua-, kapOoHat-, hocdar-, CUIUKAT-, CyIb(aT-, TUAPOKCUA-UOHBI, KATHOHBI
AaMMOHUSI W WOHBI M3YyYCHHBIX METAJUIOB, MPHCYTCTBYIOIIAE B BOIHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECTB;

. MPUMEHSTH OCHOBHBIC OIEPAIlUM MBICIUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTEeMAaTU3aINI0, BBISABICHHE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€d — IJIsl W3yYEHUsS] CBOWMCTB BEIIECTB M XHUMHUYECKUX
peaKIuii, eCTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHMS — HAOIIO/ICHHE, U3MEPECHHUE,
MOJICIIUPOBaHHE, HKCIEPUMEHT (peanbHBIN u MBICJICHHBI).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
JuaekTpoHHbIe (HU(pPOBHIE)
N HauMeHOBaHUE KoaudecTBO yacoB o0pa3oBaTe/ibHbIE PeCypChl
°
/i pa3aesioB U TeM
NporpamMmsbl Beero KoHTpoJibHbIC IIpakTuyeckune
r
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
Xumus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ’ bu6mmorexa [IOK
' U [IPAKTHYECKON https://m.edso00.ru/7f41837¢c
JEATEILHOCTH YeJIOBEKa
12 BemecTBa 1 xXuMuaeckue 15 1 bu6mmorexa [IOK
' peaxIun https://m.edso00.ru/7f41837¢c
Wroro mo paszneny 20
Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
91 Boznyx. Kucnopon. 6 bubnuoteka [JOK
' [TonsTHe 00 okcHmax https://m.edso0.ru/7f41837¢
99 Bonopon.Ilonstue o 8 1 bubnnoreka [JOK
' KHCIIOTAX U COIAX https://m.edso00.ru/7f41837¢c
53 Bopa. PactBopsl. c 1 1 bubmuoreka [IOK
' IMousiTrie 00 OCHOBAHUAX https://m.edso00.ru/7f41837¢
OCHOBHBIE KJIACChI bubmuorexa [JOK
2.4 11 1 1 1

HCOPTraHNYCCKUX

https://m.edsoo.ru/7f41837¢c



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

COE€TUHEHUN

Hroro no pazneny 30

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumudeckux jemMenToB /. U. MenpaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIul

[Tepuoanueckuii 3aKOH U

[Iepnonnueckas cucrema
bu6mmoreka [IOK

3.1
XHMHIHECKHX STCMCHTOR ! https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crtpoenue aToma

XUMHUUYECKAA CBI3b.

3. OkucauTenbHo- 10 bu6mmoreka [IOK
' BOCCTAHOBUTEIbHEIE ! https://m.edsoo.ru/7f41837c
peakuumn
bu6mmoreka [IOK
u
TOTO TO pasaery 17 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 1 bubmorexa LOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 68 4 5



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

9 KVIACC

DJlIeKTpoHHbIe (LM (ppoBbIE)

N HaumeHoBaHue KosmuecTBo yacos o0pa3oBaTe/ibHbIE PeCypchl
°
. pa3aesioB U TeM
NporpamMmbl Beero KoHTpoabHbIe IIpakTuyeckune
r
padoThI padoThI
Pa3znen 1. BeniecTBO M XUMHYeECKHE PeaKIU
[ToBTOpEeHue u
11 yriyOsieHue 3HaHU’ 5 1 bubmmoreka [IOK
' OCHOBHBIX Pa3JiejioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa HOK
' P . https://m.edso00.ru/7f41a636
XUMHYECKHUX PEaKIIHii
DNEeKTPOIUTHYECKAst
13 JTUCCOITHAITHS. 8 1 1 bubnuoteka [JOK
' XUMHYECKUE PEAKIIUH B https://m.edso00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
OO6m1ast XxapakTepucTruKa
bu6mmorexa [IOK
2.1 XAMHYECKHUX DJICMECHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. ["anorenst
2.2 OO6mas xapakTepuCcTHKa 6 bubnnorexa [JOK



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

XUMHUYECKUX DJIEMEHTORB https://m.edso0.ru/7f41a636
VIA-rpynnel. Cepa u eé
COCTUMHCHUS
OOm1ast xapaKTepUCTHKA
53 XHMHYECKUX AJICMEHTOB . bubmuoreka [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dhochop 1 ux coeTMHEHHS
OO01as xapakTepuCcTHKa
XUMHUYCCKHUX DJIEMEHTOB Eu6 1IOK
noIMoTeKa
2.4 IVA- Y%
P }:HHH riepoa 8 https://m.edsoo.ru/7f41a636
KPEMHUH M UX
COCTUHCHUS
Uroro no pazneny 25
Paznen 3. Metajuiibl 1 MX COeIMHEHMSI
31 OO6mue cBoiicTBa 4 bubnuotexa [JOK
' METaIJIOB https://m.edso00.ru/7f41a636
3. Baxneiiniie meTaiibl U 16 bu6mmoreka [IOK
' WX COEIUHEHUS https://m.edso0o.ru/7f41a636
Uroro no pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa u maTepuaisl B 3 bubnuotexa [JOK
' YKM3HHU YeJIOBEKA https://m.edsoo.ru/7f41a636
49 O600mmenue u ) 1
CUCTEMaTHU3aIUsl 3HAHHH



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

10 Kypcy XMMHH 9 Kiacca

[TIpomexxyTouHas
4.3 aTTecTaIusl. 1
KonrtponsHas pabora.
Hroro no pazneny 5
PeszepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka KounTtpoJbHbie IIpakTuyeckue
n/n Bcero U3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
IIpeamer xumun. Ponb xumuu B
1 ’KM3HM YesaoBeka. Tenna u 1 bubmorexa LOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA
2 IlonsaTrue o MeTOgaxX MO3HAHUA B 1 bubnuorexa [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
«[IpaBumna paboTsl B
3 11a00paTOPHH U IPUEMBI 1 bubmorexa [IOK
paTop P https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM
4 YucThie BelecTBa U CMECH. 1 bu6nuorexa [IOK
CriocoOsI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceit (Ha 1 but6mmoreka [IOK
IIpUMEPE OYUCTKH II0BAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnmorexa LIOK
6 A
TOMBI H MOJICKYIH 1 https://m.edsoo.ru/ff0d2a6¢c
7 XuMHUYeCcKUe dJIEMEHTBI. 3HAKH 1 bu6nunorexa LIOK



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

(CUMBOJIBI) XUMHYECKUX

https://m.edsoo.ru/ff0d2be8

3JIEMEHTOB
8 [IpocThie U CIOKHBIE BEIICCTBA bubsmorexa [IOK
p H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJIIPHOE YUCHHUE bubmorexa OK
YIPPHOS y3 https://m.eds00.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
10 BEIeCTB. XUMHUecKas bubmnoreka IIOK
¢dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKHX 3JICMEHTOB
OTHOCHTENIbHAS AaTOMHAs
11 Macca. OTHOCUTEIbLHAs bubmorexa HOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHasl Macca
12 MaccoBas 107151 XUMHYECKOTO bu6anoreka IIOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KomngectBo BemecTBa. Mob. bubanoreka LIOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUYECCKHE bu6nuorexa [IOK
SIBJICHUS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u yciaoBus
15 MPOTEKAHUS XUMUYECKUX bubmorexa LIOK
p . https://m.edsoo.ru/ff0d3al6
peaknui
3aK0H COXpaHEHHS MacChl
16 BEIIECTB. XUMHUYECCKUE bubmorexa [JOK
HHECTB. https://m.eds00.ru/ff0d3b8s
YpaBHCHHUS
17 Brruncnenus koauduecTna, bubnunorexa LIOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

Macchl BEIIECTBA 110
YpaBHEHUSIM XUMUYECKUX
peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHuecKux

18 peakuuii (coeAMHEHus, Bu6mumoteka [JOK
PAa3I0XKEHUS, 3aMEILEHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O0o0IIeHHE 1 brbmmorexa LTOK
' . https://m.edsoo.ru/ff0d40c4
cucreMarui3anuvs 3HaHUU
Kontponbnas padota Nel o
20 TeMeTiBe eCTI])Ba U XUMHYECKUE bubmmorexa [JOK
B https://m.edsoo.ru/ff0d4290
peaxIm»
Boznyx — cmech razos. Cocras
21 BO3 nya Kucnopon — snement bubmmorexa LOK
Hyxe. poA https://m.edsoo.ru/ff0d448e
u npocToe BeniecTBo. O30H
Ou3nyecKkue 1 XUMHUIECKHEe

29 CBOMCTBA KHCJIOPO/a (peaKkiuu bubnmnoreka [HOK
okucieHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObI mosryyeHust

93 KHCJIOpO/ia B 1abOpaToOpuu 1 bubmmoreka [JOK
MIPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa

24 TemnnoBoit 3¢ ekt xumMuueckoit bubmuoreka [IOK

pCaKknuu, MOHATUC O

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TCPMOXUMHUYCCKOM YpaBHCHUU,
9K30- U SHAOTCPMHUUYCCKUX
peaKIugx

TormBo (HedTh, yroib u

o5 3 bubnunoreka LIOK
MeTaH). 3ArpA3HEHHE BOSIYXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 MPeI0TBPAIICHUS
[IpaxTuueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bu6nuoreka [JOK

26
KHUCJIOpOJa, U3YYEHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

B N

. 0J10pOJ HaneMeHT U TIPOCTOE BuGmorexa LIOK
BEMIECTBO. HAXOIICHHE B https://m.edsoo.ru/ff0d4dd0
pupoje

28 q)I/IIiI/ILIGCKI/IC U XUMHUYCCKHUC BI/IGHI/IOTeKa HOK
CBOTCTEA BOAOPOAA. https://m.edso0.ru/ff0d4ddo
[Ipumenenne Bogopoaa

29 0 bubmorexa [JOK

OIPITHE O KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2

30 Crioco6bl ToTy4eHust BOJAOPO1a bubnmnoreka [JOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o

31 teme «Ilomyduenue u cobupanue bubmmnoreka [JOK
BOJIOPO/JIa, U3YUYECHUE €TO https://m.edsoo.ru/ff0d4f42
CBOMCTB»

39 MossipHblii 00BEM ra30B. 3aKOH bubmuoteka [IOK

ABorazipo

https://m.edsoo.ru/ff0d542e
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Brruncienusa o0néma,
KOJIMYECTBA BEIIECTBA I'a3a 10

bubnunorexa LIOK

33
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Breruucienusa o05EMOB ra3oB IO
34 YPaBHEHHUIO peaKkluy Ha OCHOBE Bu6muotexa [JOK
3aKOHA 00BEMHBIX OTHOIIIEHUH https://m.edsoo.ru/ff0d5708
ra3oB
35 du3nyecKne U XUMHUICCKHUE bubmnoreka IIOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonsitue bubmuorexa [IOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
Hacruimennsie n
37 HEHACHIIIEHHEIE PACTBOPEI bubmorexa HOK
B PacTBOPEL. https://m.eds00.ru/ff0d5b40
MaccoBast 1015 BEIIeCTBA B
pacTBope
[IpakTnueckas padora Ne 5 o
teme «IIpurorosnenue
38 aCTBOPOB C OIPeICIEHHOMN bubmorexa LOK
P P N P 8 https://m.edsoo.ru/ff0d5eba
MacCOBO# JoJIeH
PacTBOPEHHOTO BEIIECTBAY
KonTponbnas pabora Ne2 no
39 teme «Kucmopoa. Bomopo bubmorexa [JOK
PO BOROPOL. https://m.edso00.ru/ff0d6342
Boma»
40 OKCHJIBI: COCTAaB, bubmmoreka [JOK
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KJaccuUKaIus, HOMCHKIIATypa

https://m.edsoo.ru/ff0d664e

[Tonyuenne u XuMUYECKHE
CBOMCTBA KUCIIOTHBIX,

but6mmoreka [IOK

41
OCHOBHBIX U aM(POTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHUJIOB

42 OcHOBaHUS: COCTaB, bubnuotexa [JOK
Kiaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue u XuMHYECKHE bub6nuoreka [JOK
CBOMCTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, bubmnoreka IIOK
KkiaccuduKkanys, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue n xummdeckue bubnmnorexka HOK
CBOWCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI bu6nuorexa [IOK
MOJYYCHUS, XUMUYECKUE https://m.edso0.ru/00ad9474
CBOICTBA
[IpaxTnueckas padora Ne 6.

Pemenue skcnepuMeHTAIbHBIX
47 3a7a4 o Teme «OCHOBHBIC bubmorexa [JOK
https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUIECKUX
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEXKIY
48 KJIacCaMH HEOPTraHUIECKUX bubmorexa I[JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHECHUI
49 O06o001meHre U CHCTEMAaTH3aIIH but6mmoreka [IOK
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3HAHUH

https://m.edsoo.ru/00ad9cb2

Kontposnbnas padota Ne3 o

but6mmoreka [IOK

50 Teme "OCHOBHBIC KIIACCHI
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
[lepBbie mONBITKH
KJIaCCU(PUKAIIMH XUMUYECKHX bu6muoreka [IOK
ol
anemeHTOB. [IoHATHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
Ilepuonuueckuii 3aKOH U
52 Ilepuonuueckas cucrema bubnmnoreka [HOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuomapl, IpyMIIbL, 110, TIIIBI bubmmorexa [IOK
PHOBL, TPYIIEL TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bu6muoreka [JOK
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
CrtpoeHnue 371eKTpOHHBIX
55 000JI0YeK aTOMOB JICMEHTOB bubmorexa [IOK
[Tepuonnueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KECHHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepuogmueckoro bubmmoreka [JOK

3aKOHa IJIA pa3BUTHA HAYKU U

https://m.edso0.ru/00ada96e
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npaktuku. J[. 1. MengaeneeB —
YUE€HBIM, NEAAror U rpakaHuH

DNEeKTPOOTPULIATETLHOCTh bu6muoreka [IOK
58
aTOMOB XMMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HomHast xuuireckas cesb https://m.edsoo.ru/00adac34
60 KoBanentHas nenonsipuas bubnmnoreka HOK
XUMHUYECKasl CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nossipHas bubnmnoreka [HOK
XUMHUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 C
TETCHE ORHCACHI https://m.edsoo.ru/00adae28
63 OkucnauTenbHo- bubnuorexa [IOK
BOCCTAaHOBUTEIIBHBIE PEAKLIMU https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH bubmorexa LOK
https://m.edso0.ru/00adb076
O06o001meHre 3HaHUM 110 TeMe
65 «CTtpoeHne aToMa. XUMHUECKast bubmorexa LOK
P ’ https://m.edsoo.ru/00adb486
CBSI3b)»
O06001IeHNe U CUCTEMATU3 A
66 3HAHUH 110 KypCYy XUMUH 8 bubmorexa [JOK
pey https://m.edsoo.ru/00adb33c
KJiacca
67 IIpoMexyTouHas aTTecTanusl. bubmuorexa [IOK
KonTtponbHas pabora. https://m.edsoo.ru/00ad9ch2
68 PezepHblit ypok. O6001eHne bub6muorexa [IOK

U CHCTeMaTH3allis 3HaHUM

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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9 KVIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Ilepuoanueckuii 3aK0H.
1 Ilepuonuueckas cucrema 1 bubnmnoreka [HOK
XHMHYCCKHUX 3JIEMCHTOB https://m.edso0.ru/00adb59e
. 1. MenneneeBa
3aKOHOMEPHOCTH B
5 W3MCHCHHUU CBOMCTB 1 bubnuorexa [IOK
XHMHYCCKHUX 3JIEMCHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus n
3 HOMEHKIATYDA 1 bu6nuorexa [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB
Bupl xumudeckoil cBs3u
4 W THUIIBI KPUCTAINIMYCCKUX 1 bubmorexa [JOK
. p https://m.edsoo.ru/00adbac6
pemeToK
KonTponpHas padora Nel
no teme «IloBTopenue u
5 yri1yOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIOB Kypca
8 Kmacca»
6 Knaccudukanus 1 bubmuoteka [IOK
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XUMHUYECKHUX PEAKLU 110
Pa3JIMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

ITonsTHE O cKOpOCTH

7 XMMHYECKON PEAKIIUU. bu6muoreka [IOK
IToHsiTE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
IlonsiTe 0 XUMHUYECKOM
paBHOBecuu. DaKTOpHI,

8 BJIMSIIOIIKME HA CKOPOCTh bubmuoreka [IOK
XMMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHS
OxuciuTenpHo-

9 BOCCTaHOBUTEJIHHBIE bubmorexa LHOK

https://m.edsoo.ru/00adcade
peakuumn
Teopus

10 AIEKTPOIUTUUECKON bubnuoteka [JOK
nucconuanuu. CUIbHbIC U https://m.edsoo.ru/00adcd68
cl1abbIe AIIEKTPOIUTHI

11 HNonHble ypaBHEHUS bubmuoreka [JOK
peakuuii https://m.edsoo.ru/00add448
XHUMUYECKUE CBOKCTBA
KHUCJIOT U OCHOBaHU B

. bubmuoreka [{OK

12 CBETE TIPEICTABICHUI 00

BJIEKTPOIUTUYECKON
JCCOLMalvn

https://m.edsoo.ru/00add5d8
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XUMHUYECKUE CBOUCTBA
CoJIell B CBETE

13 MpeICTaBICHUN 00 bubmorexa OK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JACCOLHAIIN
14 [TonsTue o rugponuse Bu6muotexa [JOK
coJieit https://m.edsoo.ru/00add9d4
[lenouHo3eMeNbHBIC
15 METaJIIbl — KAJIbIUH 1 bubmorexa HOK
. t https://m.edsoo.ru/00ae15e8
MarHui
16 O6o006mmenue u bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00addd12
[TpakTrueckas padota No
17 1. «Pemenue bu6nuorexa [IOK
JKCIIEPUMEHTAJIbHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHas pabora Ne2
10 TeMe
18 «INEKTPOTUTHYECKAS bubnmnoreka [JOK
JUCCOLMAIIHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6mrast XxapakTeprucTruKa
19 rajoreHoB. XMMHUYECKHE but6mmoreka [IOK

CBOICTBA Ha MPUMEPE
XJopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHWYCCKUC

bubnunorexa LIOK

20
CBOICTBA, MOJyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTruyeckas pabora No

21 2 no teme «llomyuenue Bu6muotexa [JOK
COJISHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beruucnenus no

99 YPAaBHEHUAM XUMHYECKUX bubnmnorexka HOK
peakuuii, €clivi OJIMH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

23 OO6m1as xapakTepucTruKa bubmuoreka [IOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
Annorpomnssie
MOIU(UKAIIIH CEPBI.

24 Haxoxxnenue cepsl u eé bubnuoteka [JOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
cepbl
CepoBoziopoj1, CTpoEHuUeE,

o5 (usHecKue u bubmuoreka [JOK

. https://m.eds00.ru/00ade802
XUMHUYECKHUE CBOKCTBA
Oxkcuppl cepsl. CepHas BuG OK
oTeka
26 KHCIIOTa, (PU3HYECKUEC U nosmorexa [

XHUMHUYCCKUC CBOﬁCTBa,

https://m.edsoo.ru/00adea28
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IIPUMEHEHHE

XUMUYECKUE pEeaKLnu,
JEKallKe B OCHOBE
MPOMBIIIJICHHOTO CII0C00a
IIOJIyYEHUS CEPHOU

bubnunorexa LIOK

27
KHUCIOTHI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsA3HEHUE
OKpY’KaroIen cpeibl
COCIMHCHHSMU CEPBI
Brruncienue maccoBou
28 JIOJIM BBIXOJA IPOIYKTA bubnmorexa HOK
POILYK https://m.edsoo.ru/00adec8a
peakiu
OOm1ast xapaKTEepUCTHKA
371eMeHTOB VA-rpynnsl.
29 A3oT, pacnpocTpaHeHHE B bubmorexa TIOK
» PacIpocTp https://m.edsoo.ru/00adeeab
npupoae, GpuzndecKkue u
XUMHAYECKHE CBOMCTBA
AMMuak, ero ¢puznyeckue
30 1 XUMHYECKHE CBOMCTBA bubmmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJIy4YeHHUe U IPUMEHEHHE
[IpakTuueckas pabora Ne
31 3 no teme «llonyuenue bubnuotexa [JOK
aMMMaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTBY»
32 A30THas KuCIIoTa, €€ but6mmoreka [IOK

¢buznyeckue u

https://m.edsoo.ru/00adf306
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XUMHYECKHE CBOMCTBA

33

Hcnonp30Banue HUTPATOB
U COJIEW aMMOHUS B
KayecTBE MUHEPAIbHBIX
ynoOpenuii. XuMudeckoe
3arps3HEHUE
OKpYKalomien cpe/ibl
COEIMHEHUSIMH a30Ta

bubnunoreka LIOK
https://m.edsoo.ru/00adf518

34

docdop. Oxeun pochopa
(V) u pochopnas
KHCJIOTa, (PU3NYECKUE U
XMMHYECKHE CBONCTBA,
MOJTyYCHHE

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

35

Ucnons3zoBanue GocdaTton
B Ka4eCTBE MHUHEPAIbHBIX
ynobpenuii. 3arpssHeHue
MPUPOTHOMN CPEJIbI
dbocharamu

bu6anoreka LIOK
https://m.edsoo.ru/00adfc20

36

Yraepon,
paclpoCTpaHEeHUE B
npupoae, GpuzndecKue u
XMMHYECKHUE CBOMCTBA

bubanoreka LIOK
https://m.edsoo.ru/00adfd9c

37

Oxcunsl yriaepona, ux
¢buznyeckue u
XUMHYECKHUE CBOICTBA.
DKOJIOTUYECKHUE
poOJIeMBbI, CBSI3aHHBIE C

bubnunoreka LIOK
https://m.edsoo.ru/00adfebe
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okcuzioMm yriepona (1V)

38 VronbHas KUCIIOTa U €€ bubnuotexa [JOK
COJIN https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota No
4 o Teme "llonyuenue

39 JIEKHUCIIOTO Ta3a bubmorexa [TOK
r ] https://m.edsoo.ru/00ae027e
KauecTBennas peakuus Ha
KapOoHaT-MOH"
[TepBoHavYaIbHBIC TTOHATHS

40 00 opraHMYecKux bubnmnoreka [HOK
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia

41 Kpewmuuii u ero bubnmnoreka [HOK
COETMHEHUS https://m.edso0.ru/00ae080a
[TpakTuueckas padora No
5. Pemienue

42 AKCIEPUMEHTAIbHBIX bubnmnoreka [JOK
3aJ1a4 110 TeMe https://m.edso0.ru/00ae0bf2
«BaxkHenme HeMeTaUIbl
1 UX COSTUHCHUS
KonTtponsHas pabora Ne3

43 o temMe «BaxkHeiime bubnunoreka LIOK
HEMETAIUIBI U UX https://m.edsoo.ru/00ae0e18
COCTUHCHHU S

44 OO01mmas xapakTepucThKa bubnmnoreka [JOK

XUMHNYECKHUX IJIEMCHTOB

https://m.edso0.ru/00ae103e
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— METAaJIJIOB.
Merammmdueckas CBSI3b U
MeTaJlIn4decKast
KpUCTAJUTHYECKas
pemérka. Puznyueckue
CBOMCTBAa METAJJIOB

XHUMHUYECKHE CBOMCTBA

45 METAJIJIOB. bubmnoreka IIOK
DNEeKTPOXUMUYECKUN P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO011e Croco0bl
MOJIy4YEHUsI METAIIJIOB.

CnnaBel. Berauciaenus mo

46 aBHCHHUSM XHMHYCCKUX bubmorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKIui, eciiu OJTUH U3
pEareHTOB COACPKHUT
MIPUMECH

47 ITonsTe o Koppo3uu bu6muoreka [JOK
METAJIIOB https://m.edso0.ru/00ae1278

bu6nuorexa [IOK

4

8 IHesnoyEie MeTantE: https://m.edsoo.ru/00ae14b2

49 Okcuabl ¥ THAPOKCUIBI bubmmoreka [JOK
HATpHUs U KaJIUs https://m.edsoo.ru/00ael14b2

50 Baxneiinine coequHeHUS bubnunoreka LIOK
KaJablIUs https://m.edso00.ru/00ael15e8

51 O06o061ieHue U bu6nunorexa LIOK
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cUCTeEMAaTH3alud 3HaAaHUN

52 KécTkocTh BOABI U bubnuotexa [JOK
CHOCOOBI €€ yCTpaHeHUs https://m.eds00.ru/00ae1886
[IpakTrueckas padota No

53 6 o teme "XKEcTkOCTh bubnuotexa [JOK
BOJBI U METOJIEI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"

bubnuorexa [JOK
o4 An i
FOMHHIH https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOMCTBA bu6nuoreka [JOK

95
OKCHJIa ¥ TUIPOKCHIA https://m.edsoo.ru/00aelc64

bubnuorexa [JOK

56 K

ees0 https://m.edsoo.ru/00ae1d86

57 Okcupl, THIPOKCUIBI U bubnmnoreka [HOK
cosu xene3a (11) https://m.edsoo.ru/00ae35e6

58 Oxcuapl, THIPOKCHIIBI U
couu sxenesa (1)

[TpakTuueckas padora No
7. Pemuenue

59 AKCIEPUMEHTAIbHBIX bubnmnoreka [JOK
3aJ71a4 110 TeME https://m.edsoo.ru/00ae3de8
«BaxHeimme MeTamibl 1
WX COCTMHCHUS
Beruucnenus no

bubnunorexa LIOK
60 YPaBHCHHUSIM XUMHUYECKHIX

peaKkuuii, €ciii OJMH U3

https://m.edso0.ru/00ae1750



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

peareHToB J1aH B U30BITKE
WJTU COJIEPIKUT MPUMECH.
Brrancnenus maccoBoit
JIOJIA BBIXOJ1a TTPOJTYKTa
peakuu

O06006111EHE U
CHCTEMATHU3ALINS 3HAHUI

61 o Teme "BakHeiimme
METaJIJIbl U UX
coenuueHus"”
KonTponbnas padorta Ne4
62 no teme «BaxHueine
METaJIJIbl U UX
COEJIMHEHU S
BemectBa u marepuassl B
63 MMOBCETHEBHOMU )KI/1133HI/I Bubnmorexa [IOK
A https://m.edso0.ru/00ae3f50
YeloBeKa
64 XHUMUYECKOE 3arpsi3HEHUE bubnuoteka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pemieHnn bubmuoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
O600mmenue u
66 CHCTEMATHU3AINS 3HAHWI bubmrorexa LIOK
https://m.edsoo.ru/00ae0dOa
0 Kypcy xumuu 9 kmacca
67 IIpomexyTouHas bubmuoreka [IOK

arrectanusi. KoHTposbHasA

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



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

pabora

Pe3epBHbIil ypok.

but6mmoreka [IOK

68 Obobmenme 1 . 1 https://m.edsoo.ru/00ad9ch2
cucreMarunl3anus 3HaHNuUu
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVISA YYEHUKA
» Xumus, 8 kinacc/ Kysnernosa H.E., TutoBa U.M., I'apa H.H.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBenienue»

» Xumus, 9 knacc/ ,Kysnenora H.E., Tutora .M., I'apa H.H.

AKHI/IOHCpHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU UHTEPHET
https://m.edsoo.ru/7f41837c






