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IHHOACHUTEJBHASA 3AIIMCKA

[TporpaMMa 1Mo XMMHK Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs COCTaBJICHA
HAa OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO oO1Iero odpaszoBanus, npeacraBieHHsx B PI'OC OO0, a
Takk€ Ha OCHOBe (emepanibHOM pabouell MporpamMmbl BOCHUTAHUS U C YUYETOM
KOHIIEMIIMM TPENnoJiaBaHusl y4eOHOro mpeameTa «XuMus» B 00pa30oBaTEIbHBIX
oprannsauusax Poccniickon @enepanun.

[Iporpamma 1o xumMuu Aa€T MNpEACTaBICHUE O LEisAX, OOIIeld cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHs 00ydarOUIUXCsl CPeACTBAMU YYEOHOrO IIpe/IMEeTa,
yCTaHaBIMBAaET 00fA3aTelIbHOE MPEIMETHOE  COAEpXKAaHUE, IPEeoyCMaTpUBAET
pacopesesieHue ero Io KijlaccaM M CTPYKTYpUPOBaHHME IO pasjeiiaM U TeMaMm
OporpaMMbl MO  XUMHUHM, ONPEIEISeT KOJIMYECTBEHHbIE W  KaueCTBEHHbBIC
XApaKTEPUCTUKU COAEPIKAHUS, PEKOMEHAYEMYIO IIOCIIEI0BATEIbHOCTh W3yUYEHUS
XUMHHU C YYETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKU YU4EOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0Yy4YaroIMXCs, OMPEIENISeT BO3MOXXHOCTHU
npeaMeTa i peanu3aludyd TpeOOBaHWM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsl, a TaKKe
TpeOOBaHUI K pe3ysibTaTaM 00y4eHMsI XMMHM Ha YPOBHE IIeJiel U3yuyeHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOydarolerocs Io
OCBOEHHIO YUYEOHOTO COJEPIKAHMUS.

3HaHWEe XHUMHM CIIy’)KUT OCHOBOM i1 (POPMUPOBAHUS MHUPOBO33PEHUS
00yuaroIerocs, ero NpeJCTaBICHUN 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
urpaiot GopMUpyeMble XUMUEH MPEeACTaBIECHUS O B3aUMOIPEBPALICHUSIX SHEPTUH U
00 HBOJIIOIMU BEUIECTB B MPHUPOJAE, O IMYTAX PELIEHUs TIJOOAIbHBIX MpoOIEeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, JHEPIrE€TUYECKOM, MUIIEBOM WU
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHECHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET peain3alui BO3MOKHOCTEN /sl CAMOPa3BUTHUS M (POPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011el U GyHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHME MBIILUICHUS M TBOPYECKHX CIOCOOHOCTEN
oOyyarolmuxcs, HaBBIKOB HMX  CaMOCTOATEIbHOW  y4eOHOM  JesITeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX U  HCCIENOBATENIbCKMX YMEHUH, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B POGECCUOHATIBLHON ACSITEIbHOCTH;

3HAKOMHUT CO CHEeHU(PUKON HAYYHOTO MBILUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON T'PAMOTHOCTH 00YyYaronXCs;

CrocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTeCTBEHHO-
-HAy4YHBIM 3HAHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOTMYECKOE
oOpa3zoBaHre 00YUYarOIITUXCS.



JlanHble HampaBieHHs] B OOYYEHMM XHUMHH OOECIEYMBAIOTCS CHELH(PHUKOMA
COoJlepKaHUsl ~ y4eOHOro  IpeaMeTa,  KOTOpPbId  SABJISIETCS  MEJarOTMYECKU
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMHH Ha OINpPEACIEHHOM 3Tane e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHUCS CHUCTEMBl MEPBOHAYAIBHBIX MOHATHI XHWMHH, OCHOB
HEOPTaHUYECKOM XMMHMM W HEKOTOPBIX  OTAEJBbHBIX 3HAYUMBIX ITOHATHU
OpraHUYECKON XHUMUHU.

CtpykTypa conep:kaHUsi MpOrpaMMbl MO XHUMHUH CPOpPMHUpOBaHA Ha OCHOBE
CUCTEMHOr0 mnojaxoaa K e€ u3ydyeHuro. ConepikaHHe CKIAAbIBAETCA W3 CHCTEMBI
MOHATHM O XHUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBI NOHATUN O XUMHUYECKOU
peakuun. OO0e 3T CHCTEMBl CTPYKTYPHO OPIraHM30BaHbl [0 NPUHIUILY
IIOCJIE0BATEIBHOIO Pa3BUTU 3HAHWKM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUM
pPa3HOro ypOBHS:

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

— Ilepuoanyeckoro 3akoHa J[. . MeHnneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTnyecknue 3HAHUA  pPACCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJyYEHHBIX M OCMBICIEHHBIX ()aKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JPYTroMy, BBITOJHSS (YHKIUH OOBSICHEHUSI U MPOTHO3UPOBAHUSI CBOWCTB,
CTPOECHHUSI M BO3MOYKHOCTEU IMPAKTUYECKOIO NMPUMEHEHUS U IOJYUYEHHS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl MO  XHUMHH  CIIOCOOCTBYEeT  (HOPMUPOBAHHIO
MPEJICTABJICHNS] O XMMUYECKON COCTABIISIIOLIEN HAYyYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJBI, LIECHHOCTHOTO OTHOLIEHMS K HAYYHOMY 3HAHHMIO M METOJAM
IIO3HAHUSA B Hayke. M3yueHne XuMuu NpoOUCXOIUT C MPUBJICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4eOHBIX TpenMeToB: « Okpyxatomuii Mupy, «buonorus. 5—7 knacce» u
«Du3uka. 7 Kmace».

[Ipu n3yyeHun XUMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKON
HAayKd Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW IesATEIbHOCTU
YyeJloBeKa M KaK OJIHOTO M3 KOMITOHEHTOB MHMPOBOM KYJBTYpbl. 3ajada y4eOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbl XUMHUECKUX 3HAHUN — BaKHEUIINX
(bakToB, TOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJOKEHUM, JOCTYIMHBIX 0000IIeHN
MHPOBO33PEHUYECKOTO XapaKkTepa, A3blka HAyKH, B MPUOOIIEHUN K HAyYHBIM METOIaM
MO3HAHUA TMPU U3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (GOpPMHUPOBAHUU U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U WX MPUMEHEHUU B yUE€OHO-IIO3HABATEIBHON U
y4eOHO-UCCIIEeIOBATENbCKON  JIeATEIbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOpallleHus C BEeIeCTBAMHU B TIOBCETHEBHOM KU3HU.



[Ipy m3ydyeHnrn XMMHU HA yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs Ba)KHOE
3HAYEHHE MTPUOOPENH TaKUE LU, KaK:

— (¢opMupoBaHHE HMHTEIUICKTYadbHO pAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEUICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHUsI HA CUCTEMATHUYECKOE TPUOOIICHIE 00yHarOIINXCS
K CaMOCTOSITENIbHOM MO3HABATENIbHOM JESITENbHOCTH, HAYYHBIM METOJaM MO3HAHMUS,
(bopMUPYIOIIUM MOTHBALIUIO U PAa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieyeHue yCIOBUM, CHOCOOCTBYIOUIUX MPUOOPETEHUIO O00YYaIOIUMUCS
OMbITa PAa3HOOOpPA3HON JEATENBHOCTH, TO3HAHMUS U CaMOMNO3HAHMS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEpPCAIbHOE 3HAUYECHUE MJis
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢dopmupoBanue oO0mel (PYHKIUOHAJIBHOW M  €CTECTBEHHO-HAyYHOMU
I'PaMOTHOCTH, B TOM YHUCJIE€ YMEHUI OOBSACHAThH U OLICHUBATD SIBJICHUS OKPY’KaIOILErO
MUpa, UCTIOJIB3Ys 3HAHUS U OTBIT, TOJYYCHHBIC MTPU U3YUCHUU XUMHH, IPUMEHATh UX
IIPU PEIIeHUH TPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIHHOCTH;

— GopmupoBanue y 00ydyaronmxcs T'yMaHUCTHUYECKUX OTHOIICHUH, TOHUMAaHHUS
LHEHHOCTU XUMHUYECKMX 3HaHUM aJis BBIPAOOTKM SKOJIOIMUYECKU 1IeJIeCO00pa3HOro
MOBENICHUS B OBITY U TPYIOBOM EATEIHHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBBS
Y OKpY>Karollel MPUPOIHOMN CPENbL;

— pa3BUTHE MOTHBAIIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIHUTAHHUIO HA OCHOBE YCBOEHUS OOLIECYEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOo(uiisi 1 HAaPaBJIECHHOCTHU JadbHEUIero o0y4eHusl.

OO11ee YuCiIo 4YacoB, OTBEEHHBIX JUISI M3YYEHHUS XUMHUU Ha YPOBHE OCHOBHOI'O
oOmiero oOpa3oBaHusi, coctaBisger 136 yacoB: B 8§ kiacce — 68 vacoB (2 vaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COILEPKXAHUE OBYYEHUASA

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XMMUK B KU3HU YelIOBEKa. XUMUS B CHCTEME HayK. Tena
u BemecTBa. DuU3MUECKHME CBOWMCTBA BEIECTB. ATpPETaTHOE COCTOSIHUE BEILIECTB.
[lonsitTue o Mertojnax mMo3HaHus B XUMHM. YucThie BemectBa W cMmecd. CrocoObl
pa3ielIeHUs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHYECKUE DJIEMEHThl. CHUMBOJIBI XHUMHYECKHUX
sneMeHTOoB. [IpocThie U CloXKHbBIE BellleCcTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumuyeckas ¢opmyiia. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOcUTENbHAasE aToMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHAsi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3amMoOCBSI3p  KOJIMYECTBA,
MacCChl M YUCJa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacu€Trl mo hopmynaMm XuMHUUECKUX
COCIMHECHUM.

Ou3nuecKue U XUMHUYECKHE SIBIICHUS. XUMHYECKas peakiusi U e€ MpHU3HaKU.
3aKOH COXpaHEHUS MacChl BEIIECTB. XHUMHUUECKHe ypaBHeHUs. Kiaccudukarus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMMYECKOW TMOCYIOi, MpaBWwiamMu pPabOThl B J1abOpaTopuul U
npuémamMu oOpaiieHusi ¢ J1abopaTOpHBIM O0OPYIOBAaHHUEM, U3YYEHHE M OINMHUCAHUE
(bU3UIECKUX CBOMCTB 00pa3IiOB HEOPTraHWMUECKUX BEIECTB, HAOMI0ICHUE (HU3UICCKUX
(mnaBneHue BOCKa, TasiHUE JIbJa, pacTUpaHUWE caxapa B CTYyNKe, KUICHUE U
KOHJICHCAIlUsl BOJIbI) U XUMHUYECKUX (FOpPEHHE CBEYH, NPOKAJIMBAHHE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SIBIICHUN, HAOIIOIEHNE U OMUCaHUE
MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakluii (pa3iokeHue caxapa, B3auMOJCCTBUE
CEepHON KHCIIOTHI C XJOpUAOM Oapus, pasioxeHue ruapokcuna menu (ll) mpu
HarpeBaHUM, B3aUMOJEHCTBHUE Kene3a ¢ pactBopoM conu meau (1), uzydenwue
CIoco0OB pa3lieJIieHUusi CMECeil: ¢ TTOMOIIbI0 MarHuTa, (puiabTpOBaHUE, BhIMApPUBAHUE,
TUCTUIUTALINS, XpoMaTtorpadusi, TPOBEICHUE OYNUCTKU MMOBAPEHHOM COJIU, HAOIIOICHUE
Y ONMCAHUE PE3YJbTATOB MPOBEJCHHUS OMbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchbl, CO3/JaHUE MOJIeNIeld MOJIEKYJ (IIapOCTEePIKHEBBIX ).

BakHeliuue npeacTraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciopon — siaeMeHT U mpoctoe
BelecTBO. Haxoxenne Kuciaopoaa B mpupojie, Pu3ndecknue 1 XuMUIECKUE CBOMCTRA
(peakmuu  ropenwus). Oxcuzapl. Ilpumenenue xuciaopoma. CrmocoObl MOyYSHUS
KHCJIOPO/Ia B JIAOOPATOPUM U MPOMBIIIUICHHOCTH. KpyroBOpoT KHCIOpoia B MPUPOJIE.
O30H — anoTponHas MoAU(PUKAIUS KUCIOPOa.



TemnoBoii 3¢ (pekT XuMUIeCKor peaKkIui, TEPMOXUMHUYECKHE YPABHEHHUSI, K30~ U
SHJOTEPMUYECKUE peakuuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO31yXa,
YCUJIEHHE MapHUKOBOTO 3(pdeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpocroe BemectBo. HaxoxkieHne BoIopoja B IPUPO/IE,
bu3nUecKrue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI oydeHus. KucioTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BoAbl. Bona kak pactBopurens. PactBopel. Hacelenusie
Y HEHACBIIICHHBIE PAcTBOpBL. PacTBOpUMOCTH BemIeCTB B Bojae. MaccoBas Ioiis
BEILIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBAa BoAbl. OcHOBaHMSA. Poiib pacTBOpOB B
NpUpoiec W B KU3HU denoBeka. KpyroBopor Boabl B NpUpoje. 3arps3HEHHE
NpUPOAHBIX BOA. OXpaHa U OUYMUCTKA TIPUPOIHBIX BOJI.

Knaccudukanus wneopranmdyeckux coeauHeHuit. Oxcuapl. Kriaccudukarms
OKCHUJIOB:  coJieoOpasyromue  (OCHOBHBbIC,  KHUCIOTHBIe,  aMdoTepHbIe) U
HecosneoOpaszytomue. Homenknarypa okcuioB. dusnueckue U XUMHUYECKUE CBOMCTBA
okcuioB. [TomydeHue okcuIoB.

OcHoBanusa. Krnaccudukanus OCHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusi. HomeHknatypa ocHoBaHui. Duznueckue M XUMHUYECKHE CBOICTBA
ocHoBaHuu. [losryyeHre OCHOBAHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucinoT. Pusznueckue u
XMMHUYECKUE CBOWCTBA KuCIOT. Pan aktuBHoctu wmetamuioB H. H. bekerosa.
[TosyyeHue KUCIOT.

Comu. Homenknatypa coseil. @uU3NUeCKHUE€ M XUMHUYECKHUE CBOWMCTBA COJIEH.
[Tosmyuyenue couei.

I'eneTnueckas cBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPENICICHUE COAEPKAHUSI KUCIIOPOJia B BO3JAYXE, MOJIy4YECHHE,
coOupanue, pacro3HaBaHWE W U3YyUYEHHE CBOWCTB KHUCJIOpPOAA, HAOJIOJECHUE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U YCJIOBUSI BOSHUKHOBEHUS U MPEKPaIICHUS
ropenus (moxkapa), O3HAaKOMJICHHE C OOpa3llaMu OKCHJIOB M OIMCAHHE UX CBOWCTB,
noyiyueHue, coOnpaHue, pacro3HaBaHHE M HM3yYCHHUE CBOMCTB Boaopojaa (FOpeHHue),
B3auMojiciicTBue Bojopoaa ¢ okcugoM Meau (IlI) (Bo3MOXXHO wucCHOJIb30BaHUE
BUJICOMATEPUATIOB), HAOIIOJeHUE OO0pa3IoB BEIIECTB KOJIUYECTBOM |  MOIb,
UCCJIeIOBAHUE OCOOEHHOCTE PacTBOPEHHMS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIIEHHOM MAcCOBOM JIOJIEW pPAacCTBOPEHHOIO
BEIIIECTBA, B3aMMOJICMCTBUE BOJBI C METaJZIaMM (HAaTpUeM U KajabliieM) (BO3MOKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHATIOB), HCCIIeOBaHHE OOpa3lloB HEOPTraHUYECKHUX
BEIIECTB PA3UYHBIX KJIACCOB, HAOJIO/IEHUE W3MEHEHUS OKPAacCKU WHIUKATOPOB B
pacTBOpax KHUCJOT M IleJiouei, m3yueHue B3ammojehcTBusi okcuma meau () c



pacTBOPOM CEPHOM KHCJIOTBI, KHUCIOT C METaUIaMH, PEaKIUWd HEUTpaau3aluu,
IIOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOTO METAUIa JIPYTUM W3
pacTBOpa COJM, PEUICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeWne Kiacchbl
HEOPTraHUYECKUX COEAUHEHUI.

IMepuognueckuii 3axkoH U Ilepuoanyeckasi cucreMa XUMHYECKHUX 3JI€MEHTOB
. U. MenpgesneeBa. Ctpoenne aToMoB. XumMH4YecKasi CBfA3b. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHbIC PEaAKIUH

[lepBbie MOMBITKY KJIACCU(DUKAIIUU XUMUYECKUX d1eMeHTOB. [loHATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJIOYHbIE U IICJIOYHO3EMEIbHBIE METAJUIbl, TaJOTCHbI,
UHEPTHBIC Ta3bl). OJEMEHThI, KOTOpble 00pa3yloT amQpOTepHbIE OKCUABl U
TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. llepuoanueckas cucrema XUMU4IeCKUX demeHToB /. U.
MenneneeBa. Koporkonepuoanass u ymHHomNepuonHas ¢opmel llepuoanueckoil
cucreMbl xumuuyeckux oneMeHtoB [JI. M. Menneneesa. Ilepuonsl u  rpynimsl.
PU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI AIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHbIX saep. M3oromel. Onektponbl. CTpoeHHE
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUUECKUX 31eMeHTOB [lepuonnueckoi
cucrembol JI. 1. MengeneeBa. XapakTepuUCTUKA XUMHMYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM MW3MEHEHHsI paadyca aTOMOB XWUMHYECKUX DJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIaM.

3nauenue Ilepuogmueckoro 3akoHa u llepuonnueckoil CUCTEMBl XUMHUYECKUX
JJIEMEHTOB Uil pa3BuTUs Hayku U npaktukd. JI. M. MenngeneeB — yué€Hblii u
rpakIaHUH.

Xumuueckass cBsa3b. KoBaneHTHas (MOJsipHass W HENOJsIpHasi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okucneHus. OKUCIUTEIBHO--BOCCTAHOBUTENIBHBIE peakiuu. IIporecchl
OKHCJIEHUS M BOCCTAHOBJIEHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LMHKA C PAacTBOpaMHU KHCJIOT M IWIEJNOYEH, IPOBEICHHUE ONBITOB,
WJUTFOCTPUPYIOUX PUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOpEHHE,
pEaKLMH Pa3IOKEHHS, COETUHEHU).

Mescnpeomemmnuie ceazu

Peanmzanuss meXnpeaMETHBIX CBS3€M NPU M3yYEHMHM XUMHM B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TOHATHUH,
TaK Y MOHATHUH, ABJISIOIINXCA CUCTEMHBIMU UL OTAEIBHBIX PEIMETOB €CTECTBEHHO--
HAY4YHOT'O IIMKJIA.



OO01ue ecTecTBEHHO--HAyYHBbIE MOHSATHA: HAy4yHBIA (DaKT, TUIOTE3a, TEOpus,
3aKOH, aHAJIN3, CHHTE3, KIIacCU(HUKaIMs, TEPUOTUIHOCTh, HAOIIOICHNE, SKCTICPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepus, aToMm, 3JIEKTPOH, MIPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBa, ra3, (PU3WYECKUE BEIINYUHBI, CIMHUIIBI U3MEPCHUS,
KOCMOC, TIJTaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIIbI, TOPHBIE MMOPOJBI, IOJIE3HBIC
HCKOITaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeirecTBo u xXuMHUYecKasi peakuus

[lepnoanueckuii 3akoH. Ileprnoanueckas cuctemMa XMMHYECKUX 3neMeHToB 1. U.
MenneneeBa. CTpoeHrne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHUX
AJIEMEHTOB TIEPBBIX TPEX TIEPUOAOB, Kajaus, KaIbMsI W WX COCIUHCHHHA B
COOTBETCTBHH C IOJIOKEHUEM 3JIEMEHTOB B [leproandeckoit cucteMe u CTpOSHUEM HX
aTOMOB.

CtpoeHue BelIecTBa: BUJIBI XUMHYECKOHW CBS3U. THIBI KPHCTAUIMUECKUX
peméToK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUITA KPUCTAJUTMYECKON PEIIETKA U BUA
XAMHUYECKOM CBSI3H.

Knaccudukanus uw HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XHMHYCCKUE
CBOWMCTBA BEIICCTB, OTHOCAIIUXCA K Ppa3IMYHBIM KJlaccaM HEOPraHWYECKHX
COCIMHEHUN, TeHeTUYECKasl CBSI3h HEOPTraHUYECKUX BEIIECTB.

Kiaccudukanuss XMMUYECKHX peakIui 1Mo pa3IMdHbBIM MpH3HaKaM (110 YUCTy U
COCTaBYy yYacTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 N3MECHEHHIO
CTETICHEH OKHCJICHUS XHMHYECKUX DJIEMEHTOB, 10 OOpaTHUMOCTH, TIO YYaCTHIO
KaTaJm3aropa). IK30- 1 SHJI0TEPMUUYSCKUE PEAKINHU, TEPMOXUMHUIYCCKUE YPABHCHUS.

[Tonsitue o ckopocth Xumuuecko peakiuu. l[lonstne 00 oOpaTUMBIX U
HEOOpaTUMBIX XWMHUYECKHX peakinusx. [IOHATHE O TOMOTEHHBIX M TeTEPOTECHHBIX
peakuusax. llonstue o karamuse. IloHsATHE O XMMHUYECKOM paBHOBeCHH. DAKTOPBHI,
BIUSIONINE HAa CKOPOCTh XHMHYECKOW PEAaKIUW H TOJIOKCHHE XHUMHYECKOTO
PaBHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTEIIHHBIC peaKIu, AJICKTPOHHBIN Oaymanc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBLHOM pCaKIInH. CocraBieHue ypaBHEHUI
OKHCJIUTEIIPHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMi ¢  HCIOJB30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust SIEKTPOTUTHYSCKON TUCCOIMALMK. DJICKTPOJIUTHl M HEJJICKTPOJIHUTHI.
Katnonwl, annoHbl. MeXaHM3M JUCCOITMAIIMM BEIIECTB C Pa3IMYHBIMUA BHUIAMH
xuMuueckoit cBsa3u. Crenens auccornyanuu. CUabHbBIE U CIa0bIe SJIEKTPOIUTHI.



Peakunu monHoro oOMeHa. YcioBHsI MPOTEKAHUA PEAKIUil MOHHOTO OOMEHa,
TIOJIHBIE U COKpaIEHHbIE HOHHbIC YpaBHEHUS peakiuii. CBOMCTBa KUCIOT, OCHOBAHUM
M Ccolell B CBeTe TMpPEACTaBICHUM 00 3IIEKTPOIUTHUECKONW JIHUCCOIHMAIIUU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHsATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepumMennt.

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJUIOB M HEMETAIUIOB (TpaduTa u aiMasa), CII0KHBIX BEIIECTB (XJIopHIa
HATpHsl), HCCIEAOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XHMHMYECKOW pEeakluu OT
BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIEAOBAHHUE DJECKTPONPOBOAHOCTA PACTBOPOB
BEILIECTB, IIpollecca JUCCOIMAIMU  KHUCIOT, Iejoued U coiel  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEO MAaTEpPHAIOB), MPOBEACHUE ONBITOB, HWILIIOCTPUPYIOMINX
MPU3HAKU MPOTEKAHUS PEAKUMi MOHHOro oOMeHa (0Opa3oBaHHE OCajJKa, BbIICICHUE
raza, oOpa3oBaHME BOJbl), OIBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuil (TOpEeHUe, peaklUud pas3lokKeHHs, COEIUHEHUs),
pacno3HaBaHHE HEOPTraHWYECKHUX BEIIECTB C MOMOILIBIO Kau€CTBEHHBIX PEaKIMil Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aa4.

Hemeranbl U MX coeiMHEeHUA

OOmass  xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BELIECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aMMOJEHCTBHE C
MEeTaJulaMM, HeMeTaJlaMu, uienodyamu). XiuopoBojgopoa. CoiiiHas — KUCIOTa,
XAMUYECKUE CBOMCTBA, MOJYy4YEHHUE, TPUMEHEHHUE. JIeHCTBHE XJI0pa U XJIOPOBOIOPOIA
Ha OpraHu3M 4YeJloBeKa. BakHelme XJI0puapl U UX HaX0XKICHHUE B IPUPOJIE.

O6mrast xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CrtpoeHue U (U3HUECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(UKAIIMU KUCIOPOJa U
ceppl. XumHUeckue cBoiicTBa cepbl. CepoBOIOpOid, CTpOeHUE, (PU3NYECKHE U
xumudeckue corctBa. OKCHIBI Cepbl Kak MNPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (pU3MYECKUEe U XUMHUYECKHE CBOWMCTBA (0OIIME KaK MPEICTAaBUTEIS
Kjlacca KUCIOT W crnenuduyeckne). XUMUYECKHUE PEaKIUH, JIekKallMe B OCHOBE
OPOMBIIIEHHOTO Ccrnocoba TOoJIydeHUs cepHoM KucnoTbl. [IpuMeHeHue cepHoOM
kucnotel. Conu cepHOM KHCJIOTHI, KAuyeCTBEHHAs peakluus Ha CyJIb(haT-HuoH.
Haxoxnenune ceppl M €€ COCAMHEHWM B NOpuUpoJe. XUMHYECKOE 3arpsi3HCHUE
OKpY>KaloIllel Cpe/ibl COETMHEHUAMU Cephl (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3IyXa
U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHHUS.

OO6mrast xapaktepucThka 53JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHE B IPHUPO/IE,
¢usnyeckue U XuMHUecKkue cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, €ro
du3nueckrue 1 XUMHYECKHE CBOMCTBA, MOJydYeHHe U npuMeHenre. Cod aMMOHUS, UX



du3nUecKre U XMMUIECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha MOHBI
aMMOHHA. A30THasg KUCJIOTa, €€ ModydeHue, PU3NYeCKue W XUMHUYECKHE CBOMCTBa
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT W crnenuduueckue). Mcmoib3oBaHue
HUTPATOB M COJIEH aMMOHHS B KadyeCTBE MHUHEPAIbHBIX yA0OpeHuil. XumMudeckoe
3arpsi3HEHHE OKPY KaIoled Cpelbl COEMUHEHUSIMH a30Ta (KHUCIOTHBIC JIOKIH,
3arpsi3HEHUE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amioTponHbie MOAU(PUKAIIUN
dochopa, pusznyeckue u xummueckue cpoiictBa. Oxcuna gochopa (V) u bocdopHas
KHUCIIOTa, (U3MYECKHEe M XHMHYECKHME CBOWMCTBa, TmosiydeHue. lHcmonb3oBaHue
docharoB B kauecTBE MUHEPAJIbHBIX YI00PEHUH.

O6mass xapakrepuctuka snemMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHU OKUCJICHHA. YTIEPOJ, alIOTPOIHBIE MOAU(PHUKAIINH,
pacmpocTpaHeHHe B TMpHUpPOAE, (PHU3MUECKHE U XHUMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosoport yraepona B npupojie. OKcuasl yriaepoaa, ux Gu3nueckue U XuMHUIECKUe
CBOMCTBA, JCHCTBME HA IKUBbIE OPraHU3Mbl, T[OJyYE€HHWE U MPUMEHEHHE.
DKoyiornyeckre NpoOJeMbl, CBA3aHHbIE C oOkcujgoM yriepoaa (l1V), rumoresa
100aJbHOTO TOTEIUICHUSI KIMMaTta, MapHUKOBBIA 3P (deKT. YronbHas KUCIOTa U €€
cold, WX (QU3NYECKHE W XHUMHUYECKHE CBOWCTBA, TOJyYCHHE U TPUMEHEHUE.
KauectBennas peakuuss Ha kapOoHaT-uoHbl. Mcrmonb3oBanue kapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJICHHOCTH U CEITbCKOM XO035HCTBE.

[TepBoHavalbHBIE TIOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCIUHEHUSIX
yraepoaa (MeTaH, 3TaH, ATHIIEH, alleTHIEH, 2TaHOJI, TJIMIEPHUH, YKCyCHAs KHUCIOTA).
[IpupoaHbie UCTOUYHUKHU YTIEBOJAOPOAOB (Yrodib, MPUPOJIHBIN Ta3, HEPTH), MPOTYKTHI
ux TmepepadoTku (OeH3WH), UX pOJb B OBITY W MNPOMBINIIEHHOCTH. [loHSITHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YIIeBOAAX — U X POJIH B KU3HU
yenoBeka. MarepuaibHOE eTMHCTBO OPTaHUYECKUX U HEOPTaHUIECKUX COCTMHEHUI.

Kpemnuii, ero pusnyeckue 1 XMMUYECKUE CBOMCTBA, MOJyYEHUE U PUMEHEHHE.
Coenunenust kpemHus B mpupoze. O6mue npeacrasienus o6 okcuae kpemuaus (1V) u
KpeMHueBor kucioTe. CHIIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B TIPOMBIIIUICHHOCTH.
Baxuelimme cTpouTenbHbIE MaTepHallbl: KEpaMUKa, CTEKJIO, IIEMEHT, OeTOoH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 UCMOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B
MMOBCEIHCBHOM KU3HU.

Xumuueckuii IKCnepumenm:

MU3ydeHue OOpa3IOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
IIPOBEJICHUE KAYECTBECHHBIX PEAKIIMA HA XJIOPUI-UOHBI U HAOIIOACHUE NPU3HAKOB MX
IIPOTEKAHMS, OTBITHI, OTPAKAIOIINE (PU3HUSCKUEC M XMMHUYECKUE CBOHCTBA TaJIOTCHOB U
WX COCIWHEHUU (BO3MOXHO HWCIOJIB30BAHME BHUJICOMATEPUATIOB), O3HAKOMJICHHE C
oOpasiiaMu  XJIOpUJIOB (TAJIOTEHUIOB), O3HAKOMJICHHE C OOpaslamMu cepel U e€
COCMMHEHUSIMH  (BO3MOXKHO  HCIIOJIB30BAHHE BHICOMATEPHANIOB), HAOJIOJCHUE
npolecca OOyriauBaHUsS caxapa I0J JIEMCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM



KHUCIIOTBI, HW3Y4YCHHE XHUMUYECKHX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI,
MIPOBE/ICHUE KAUYeCTBCHHOW peakiuyd Ha CyibhaT-uoH U HAOIIOJCHHWE TpHU3HaKa e
MpPOTEKaHus, O3HAKOMJICHHE C (U3MYECKMMH CBOMCTBaMHU a3oTa, Qocdopa u ux
COEIMHEHMI (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEpPUAJIOB), 00pa3llaMu a30THBIX U
dochopHbIX yao0OpeHul, nojlydyeHue, cCoorupanue, pacrio3HaBaHUEe U U3yUYEHUE CBOICTB
aMMHaKa, MPOBEJICHUE KAUYCeCTBCHHBIX PEaKIMi HA MOH aMMOHHS U ¢docdhaT-uoH U
M3Yy4YCHHE MTPU3HAKOB MX MPOTEKaHUs, B3aUMOACHUCTBHE KOHIIEHTPUPOBAHHON a30THOU
KHUCIIOTHI C MEJIbIO (BO3MOXKHO MCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), U3YUEHUE MOjIeei
KPUCTANIMYECKUX PpeIIETOK anmasza, rpadura, (QysuiepeHa, O3HAKOMIIEHHE C
IpolLeccoM  aJcopOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YITIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MOJy4YeHHUE, COOMpAHHWE, paclO3HABAHUE WU H3yUYCHHUE
CBOWCTB YTJIEKHCJIOTO ra3a, MpPOBEJACHUE KAueCTBEHHBIX PEAKIIUA Ha KapOOHAT H
CUJIMKAT-UOHBI U U3YyUYECHHUE IIPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C IPOAYKLIHEN
CUJINKAaTHOW NPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX 3a7ad 110 TEeMe
«BaxHenre HeMeTauIbl U UX COCIUHEHHUS.

MeTajuibl 4 UX COCAMHEHMS

OO0mras xapakTepUCTHKAa XMUMHUECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU UX
nonoxeHus B Ilepuonnueckoit cucreMe xumuueckux 3neMeHToB 1. . Menneneesa u
ctpoeHusi atomoB. CTpoeHue MeTamuioB. Mertaiuinueckass CBS3b UM METaJUIMYecKas
KPUCTAJUIMYECKAsl pEIIETKA. OJIEKTPOXUMHUYECKHM Ppsi  HANPSHKEHUM METalIoB.
dusznyeckue M XUMHUYECKHE CBoMcTBa MeTauioB. OOIMe CrnocoObl MOTy4YEHUS
MeTaioB. [loHsTHE O KOPPO3WM METAUIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI MX OT
kopposuu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUAHUN, OpPOH3a) U UX NMPUMEHEHHE B OBITY
Y IIPOMBIIIJIEHHOCTH.

[[lenounsie MeTamwibl: MOJIOKEHUE B Ileproanveckoil CHUCTEME XHUMHUYECKUX
anemeHToB JI. WM. MennaeneeBa, CTpO€HHME HX aTOMOB, HAXOXICHHE B MPUPOJIE.
duznueckre W XMMUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus u Kamus). OKCuabl u
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne menouHbIX METAIUIOB U UX COCIUHEHUN.

[[lenouyno3eMenbHbIE  METaUIbl MarHuii M KaJlblUMH:  IIOJIOXKCHHE B
[Tepuomnueckont cucreme xuMudeckux diemeHToB [[. . MenneneeBa, CTpoeHue ux
aTOMOB, HaxoXxJeHue B mpupoae. Puznueckue M XUMUYECKHUE CBOMCTBA MarHus
Kanplius. BaxkHeWune coequHEHUs Kalblus (OKCHI, THAPOKCHA, coJin). KECTKOCTh
BOJIBI U CITIOCOOBI €€ YCTpaHCHHUSI.

AmomuHui: nonoxxkenue B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOoEHHE aroma, HaxOoXJIeHUE B Ipupone. Dusznyeckue u
XUMUYECKHUE CBOWCTBA aMOMUHUA. AMGOTEpHBIE CBOWCTBA OKCHAA M THAPOKCUIA
AJFOMUHMUSL.

Keneso: nonoxenue B [lepronnyeckon cucreme XuMA4eCcKux 3nemenToB [l. U.
MeHnpneneeBa, CTpOEHUE aTOMa, HAXOXAEHUE B mpuponae. Ouznueckue U XUMUYECKHE



cBoricTBa xkene3a. Okcuibl, THAPOKCUabl U conu xene3a (1) u xenesa (111), ux cocras,
CBOWVCTBA U MOJYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3llaMM METauIoB M CIUIaBOB, HX (U3MUYECKUMU
CBOMCTBaMHU, U3YUYEHUE PE3YJIbTATOB KOPPO3HH METAILJIOB (BO3MOKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCHJIa KalbllUd W HATPUS C
BOJIOM (BO3MOXHO UCIIOJIb30BaHUE BHUICOMATEPUATIOB), HCCICIOBAHUE CBOWCTB
KECTKOM BOJIBI, TIpOLIECCa TOPEHUS *kKeje3a B KUCIOpoJe (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), MPU3HAKOB TMPOTEKAHWS KAYECTBEHHBIX pEaKlMid HAa HOHBIL:
MarHus, KaJblius, alioMUHMS, HHHKa, kene3a (1) u sxemeza (), memm (1),
HaOJI0JICHUE U OMHUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMM HATpPUS, Kalusl
M Kamblus  (BO3MOXHO  KCIOJIb30BaHHE  BHUACOMATEPHATIOB), HCCIEIOBAHUE
aM(}OTEpHBIX CBOWMCTB THUJIPOKCHIA ATIOMUHMS W TUIAPOKCHAA IMHKA, peElIeHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHele MeTauibl U UX COCAMHEHUSD.

XHMMHUA ¥ OKpPY:KaOLIas cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOM JKH3HM 4YeJOBeKa. be3omacHoe
WCIIOJb30BAaHME BEIIECTB M XUMUUYECKUX peakiuid B ObiTy. IlepBas momonis mnpu
XUMHYECKUX 0KOTrax U OTPABIICHHUSIX.

XUMHUUYECKOE 3arps3HEHUE OKpYKarolel cpenbl (mpenenbHas AOMyCTHUMAas
KoOHIleHTpalus BemiecTB, nanee — II/IK). Poap xumuu B pemieHud SKOJOTHUYECKUX
npo0Jem.

Xumuueckuii IKCnepumMeHm:

U3ydeHue oO0paslioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mesxcnpeomemmnuwie ceasu

Peanmmzannst meXnpeaMETHBIX CBS3€M NPU M3yYEHMHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM,
TaK U MOHITHUH, ABJISIOLIUXCA CUCTEMHBIMU ISl OTAEIBHBIX NPEIMETOB €CTECTBEHHO--
Hay4YHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHSTHS: Hay4dHbId (HaKkT, THUIOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHUHTE3, KiIacCupUKalus, MEePUOAUIHOCTh,  HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, U3MEPEHHUE, MOJICIb, SBJIICHHUE, MTAPHUKOBBIA dPGeEKT,
TE€XHOJIOT U, MATEPUAIIBI.

dusuka: MaTepusi, aToM, 3JIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIH], U30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJIa, DJIEKTPUUECCKUN 3apsii, TPOBOAHUKH, TTOTYTPOBOIHUKH,
TUJICKTPUKH, (POTOIIIEMEHT, BEIECTBO, TEJIO, OO0OBEM, arperaTHoe COCTOSHHE
BEILIECTBA, Tra3, pPAacTBOP, PACTBOPUMOCTh, KPHUCTA/UIMUECKas pEIIETKa, CIUIABHI,
¢du3nuecKre BEeIMYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUUYECKOe MPOCTPAHCTBO, TUIAHETHI,
3BE31161, ComHILE.



buonorusa: d¢orocunTe3, npixanme, Ouocdepa, 3KOCHUCTEMa, MHUHEPAIBHBIE
yI0OpEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATCIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC TOPOJBI, MOJE3HBIE
MCKOTIaeMBbIE, TOTUIUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHsA ITPOTPAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl OCBOCHHS  MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOY4YeHHs] XHUMHH B €IUHCTBE Yy4eOHOW W
BOCIIUTATEIHLHONW JESITEIbHOCTH B COOTBETCTBHUU C TPATUIMOHHBIMH POCCUUCKUMU
COIIMOKYJBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPHUHSITHIMH B
oOllecTBe TNpaBWIaMM M HOPMAaMHM TMOBEJIEHUS U CIIOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIIUXCSl.

JIngyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh 00yUaroImMXxcs
PYKOBOJICTBOBATbCA CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE
OTIBbITA JIESITENILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAay4yHOMY HACJIEJIMI0, TIOHUMAaHUs 3HAYCHUS XHUMHYECKOM HayKd B IKU3HU
COBpPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HHpOpManUend o
NEPEAOBbIX JOCTHKEHHUSX U OTKPBITUAX MHUPOBOM U OTEYECTBEHHON XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NPENCTAaBICHUS O COIHUAIbHBIX HOPMAaxX W TMpaBUJaX MEXKINYHOCTHBIX
OTHOUIEHUN B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-HUCCIIeI0BATENbCKOM, TBOPUECKON U APYTHX BUAAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JEATEIILHOCTH MPU BBHIMOJHEHUH YUE€OHBIX,
MO3HABATEJbHBIX 3aJa4, BBIMOJHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU
y4€OHBIX TTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIIA B MPOIECCce
ATOM y4eOHOW NeATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE U TMOCTYMKHU
CBOUX TOBApHIIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIIOIINE OCHOBY
JUIS TIOHUMAaHUsSl CYITHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3AUMOCBSI3SIX YeJIOBEKa C MPUPOIHOM Cpeoi,
0 pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIIbHBIE MOTHBBI, HAIMpaBJIEHHBIC HA TIOJIYYEHHWE HOBBIX 3HAHHUM I10
XUMHH, HEOOXOIuUMBbIe I OOBSICHEHUS HaOJII0IaeMbIX IPOILIECCOB W SIBIICHHM,
MO3HABATEIbHON, WH(MPOPMAIIMOHHOM M YMUTATENbCKOW KYJbTYpPhl, B TOM YHCIIC
HaBBIKOB  CaMOCTOATENBHOM  paboThl € Y4eOHBIMM TEKCTaMH, CIPaBOYHOMN



JUTEPATypoO, JOCTYNMHBIMM  TEXHHYECKUMH  CpEICTBAaMU  HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEeC K OOy4YeHHI0 W TMO3HAHUIO, JIO003HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaMOOOPa30BaHMUI0, MPOCKTHOM U HCCIIEIOBATENbCKOM NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 0OyUYEHHUS B JaJIbHEUIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KW3HH, OCO3HAHUE IMOCJIEICTBUM M HENpUATHE
BpEAHBIX  MPUBbIYEK  (YHNOTPEOJICHHs]  aJKOTOJs,  HAPKOTHUKOB,  KYpEHHS),
HEO0OXOIUMOCTH COOJIIOICHHSI TIPABUII 0€30MMACHOCTH MIPU OOPAIIEHUH C XUMHYECKUMU
BEILIECTBAMHU B OBITY U pEabHON KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAaKTUUECKOMY HM3YyUEHHUIO Mpodeccuil M TpyAa pa3iInyHOro poja,
YBOXEHHUE K TPyAy U pe3yibTaTaM TPYIAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUs MPEIMETHBIX 3HAaHUW MO XMMHH, OCO3HAHHBIM BHIOOP MHIUBUIYAIBHOU
TPAaeKTOPUH MPOAOCLKEHUS O0Opa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOILECTBEHHBIX HHTEPECOB MU NOTPEOHOCTEH, YCIEMHON
npo(eCCUOHATILHON NIEATEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJIalTHPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU LEJIECO00Pa3HOE OTHOIICHHE K IPUPO/IE KaK UCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYIECTBOBaHUS, MIOHMMaHUE LEHHOCTH 3/I0POBOTO M OE3011aCHOr0
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (u3mdyeckomy u
IICUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUSI MpaBUi OE30MacHOTO
MOBEJEHUS MTPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOXKAIOIIMX 310POBBIO
U KU3HHU JTI0JICH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, MOJydaeMmble MPU H3yYEHUU XUMHH, IS
pelIeHusl 3a7a4, CBA3aHHBIX C OKPYKAIOLIEW NPUPOJHOW CpPENOW, Ui IMOBBIIICHUS
YPOBHSL ~ DKOJIOTMYECKON  KyJbTYphl,  OCO3HAaHHUS  TIJ00AJBbHOTO  XapakTepa
AKOJIOTMYECKUX MpOOJIeM W MyTe HUX peleHUs MOCPEIACTBOM METOJ0B XHWMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B IO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANPEIAMETHBIE PE3YJIBTATBI

B cocraBe MeramnpeaMETHBIX PE3yJbTATOB  BBIACISIOT 3HAYUMBbIE IS
(dbopMHpOBaHUA MHUPOBO33PEHUSI OOIICHAYYHBbIE MOHATUS (3aKOH, TEOPHsl, TMPUHIIUII,
runoTesa, pakt, cucreMa, IpoLecc, SIKCIEPUMEHT U JPYroe.), KOTOpble UCTIOIb3YIOTCS
B €CTECTBEHHO-HAyUYHBIX Y4YEOHBIX NMpEAMETax W IO3BOJSIOT Ha OCHOBE 3HAHUU W3
ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOW HAYYHOW KapTHUHE MHpa,
U yHUBEpcalbHble Yy4yeOHble JeWcTBHS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,



pPETYISTUBHBIE), KOTOpbIe  oOOecrmeuyuBalOT  (opMUpOBaHME  TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHON ACATEITHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUS UCTOIB30BaATh MPUEMBI JIOTUYECKOTO MBIIIUICHUS] TP OCBOCHUM 3HAHUI:
PacCKphIBaTh CMBICT XHMHYECKHX TMOHATHN (BBIACISTh MX XapaKTEpHbBIE IMPHU3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHATHUSIMH), UCIOIb30BaTh TMOHATHUS IJIS
OOBSCHEHUS OTACIIbHBIX (PAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUSA U KPUTEPHUH IS
KJaccu(UKAIMM XUMUYECKUX BEHIECTB M XUMHUYECKUX PEAKIUH, yCTaHABJIMBATh
PUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaAMH H3yYEHHsI, CTPOUTH JIOTHYECKUE
paccyxneHus (WMHIYKTHBHBIC, JCTyKTUBHBIC, IO AaHAJIOTHWH), JEJaTh BBIBOJIBI U
3aKJIIOUCHUS;

yMEHUE TPUMEHSATh B TIpoIllecCe TMO3HaHUS TOHATUS (TIPEIMETHhIE U
METaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, HCIOJIb3YEMbIE B XHWMUU,
MpeoOpa3oBbIBATh IIUPOKO IMPUMEHSIEMbIE B XMMHUU MOJCIIbHBIC TPEACTaBICHUS —
XUMUYECKUN 3HaK (CHUMBOJ DJJEMEHTa), XHUMHUYecKas (opMyna U ypaBHEHHE
XUMHYECKOUN peakluy — MPU PEIICHUH y4eOHO-TI03HABATEbHbBIX 33/1a4, C YYETOM ATUX
MOJIENIbHBIX TPE/ICTABIICHUN BBISIBISATh U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEHIECTB UM XHMHUYECKHX PEAKIUW, BBISBISATH
o0IlIMe 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIC CBSI3M M TPOTUBOPEYHS B
M3y4aeMbIX MPOIIECCaX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

yMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUA, a TAaK)KE€ B KAYECTBE OCHOBBI JUIsl (DOPMUPOBAHUS TUTIOTE3bI MO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

MpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3alMi U MPOBEICHUIO
YYEHMUYECKMX  DJKCIEPUMEHTOB, yMEHHE HaOmoJaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yJsbrar, (hopmMynupoBaTh OOOOIICHHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITAa, UCCIEIOBAHMS, COCTABIISATh OTUET O
npoJieIaHHoN padoTe.

Pab6ora ¢ undopmaumeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH ¥ HWHTEPIPETUPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BHUJIOB U (POPM MpEACTABICHHS, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAs JIUTepaTypa XUMHYECKOTO COJIEp>KaHMs, CIIPABOYHbBIE MOCOOUS,
pecypcel IHTepHETa), KPUTHYECKH OIIEHHWBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHUE TPUMEHSATh Pa3IUYHbIE METOJBI W 3allpoChl MPH TOWUCKE W OTOOpe
nH(}OpMAIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BBIMIOJTHEHUS yUeOHBIX
U TIO3HABATEJIbHBIX 337[a4 OINpPEACIIEHHOIO THUIA, MPUOOpPETEHHUE OmbITa B 00JACTH
UCIOJIb30BaHUsl ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUM,  OBJIAJICHUE



KyJbTypOH  aKTMBHOIO  HCIIOJB30BAaHUS  PA3JIMYHBIX  IMOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (OpMYy MpeACTaBICHUs HHPOpPMALMU U
WJUTFOCTPUPOBATH PEHIAEMBbIE 33/1a4l HECIOKHBIMU CXEMaMH, HarpaMMaMu, IpyTUMU
dbopmamu rpadUKu U UX KOMOHWHALMSIMU;

yMEHUE HCMOJb30BaTh M  aHAJIM3UpPOBaTH B  Ipolecce Y4dyeOHOM U
HCCIIEIOBATENIbCKON ACSITEIbHOCTH HMH(DOPMAIIMIO O BIUSHUU TMPOMBIILICHHOCTH,
CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEN IPUPOIHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

yMEHUS 3a7aBaTh BOIPOCH! (B XOje Auanora u (W) AUCKYCCHH) MO CYILIECTBY
o0cyk1aeMoii TeMbl, POPMYITHUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHLHO BBIMOTHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS MPEACTABISATH MOJYYEHHBIE PE3yJIbTaThl IO3HABATEIBHON AESATENBHOCTU
B YCTHBIX M IUCBMEHHBIX TEKCTaxX; JeJaTh MPE3EHTALUIO0 PE3YJbTATOB BBITOIHEHUS
XUMHUYECKOTO H3KCIepuMeHTa (Jab0opaTOpHOTO OmbITa, JAOOpaTOpHOW paboThI MO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

yMEHUs y4eOHOro COTPyJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
ITI03HABATEJIbHOW M MCCIEN0BATENBCKOW NIEATENBHOCTH IPU PELICHUH BO3HUKAOIIUX
npo0JieM Ha OCHOBE yuéTa OOLIMX UHTEPECOB U COTJIACOBAHMSA MO3ULIUN (00CYKIEHUS,
OOMEH MHEHMSIMHM, «MO3TOBBIE IITYPMbD», KOOpPIAMHALMS COBMECTHBIX JEHCTBUM,
onpeaereHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIITOJIHEHHOW pabOThI U IpyTHUe).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHUE CAMOCTOSITENIBHO OINpPEAENITh UEIU JEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISAT, KOHTPOJIMPOBaTbH M MpPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOUpaATh HauOosiee I(PGEKTHUBHBIE CIHOCOOBI PEIICHUS YYEOHBIX U
IIO3HABATENIbHBIX  337a4, CAMOCTOATEIBHO COCTaBIATbH WA  KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEHUCTBUM NPU BBITOJIHEHUH 33JaHUN C YYETOM ITOITYUYEHHUS
HOBBIX 3HaHUN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUSIX, OLECHUBAThH
COOTBETCTBHUE IOJYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOW LIE€JIU, YMEHHE HCIIOJIb30BaTh U
AHaJM3UPOBATh KOHTEKCTHI, IPEIJIAracMbIE B YCIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocTaBe nmpeaMETHBIX PE3yIbTATOB IO OCBOCHUIO 00S13aTEIBLHOTO COACPIKAHUSA,
YCTaHOBJICHHOTO JTaHHOU (penepanbHO paboueii MporpaMMOH, BBIACISIIOT: OCBOCHHBIC
00y4aroIMMUCS HayYHbIe 3HAHUSI, YMEHHS U CIOCOObI 1eHCTBUM, crielinpruecKue st
npeIMETHON 00JacTH «XUMHUSD), BUABI ACSITEIBHOCTU O MOJIYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalnuu, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX U
HOBBIX CUTYyalUsIX.

K koHiy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

. pacKpbIBaTh CMBIC]T OCHOBHBIX XHMHYECKHX IIOHATHI: aToM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OJHOPOAHAS U



HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJEKyJspHas Macca,
KOJINYECTBO BEILECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0Ji1 XHMHUYECKOIO
JJIEMEHTa B COCIUHEHUHU, MOJISIPHBIH OO0BEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTETIeHb OKHCIICHHS, XUMHYecKast peaxius,
KIaccu(uKanusl peakUuuil: peakluud COEAMHEHHS, PEeaKkIHHU pPas3IoKEHUs, peaKiuu
3aMEIEHUs, PeaKkIi 0OMeHa, IK30- U HJIOTEPMUUYECKUE PEAKIIH, TETIOBOM PeKT
peaKIuy, siApo aToMa, IEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paAuyC aToMa,
XUMUYecKasi CBA3b, MOJISIPHAS M HEMOJISPHAsl KOBAJICHTHAsl CBSI3b, HOHHAS CBSA3b, UOH,
KaTHOH, aHMOH, PacTBOpP, MaccoBas JOJs BellecTBa (IIPOIEHTHAs KOHIIEHTpPALus) B

pacTBope;
. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATUA U MPUMEHSTH
ATH MOHSATHUS IPU ONMCAHUY BEUIECTB U UX MIPEBPAICHUN;

. HCII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJI COCTAaBJICHHS (POpPMYJ BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

. OMpENENATh BAJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHApPHBIX COETUHEHMUSX,

CTENIEHb OKUCIIEHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, TPUHAMJIEKHOCTh BELIECTB
K ONpeNeNEHHOMY KJIacCy COEIMHEHUH 1o (opMmyiiaMm, BHUJ XHMHYECKOW CBSI3U
(KoBaJIeHTHAs! U MIOHHASI) B HEOPTAHUUYECKUX COCAMHEHUSX;

. packpbeiBaTh cmblcn  [lepuogmueckoro 3akona J[. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAaHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB OT WX MojoxkeHus B llepuogmyeckoil cucreme, 3aKOHOB COXpaHEHUS
Macchl BEMIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYEHHUS, 3aKOHA
ABorazapo;

. ONMKCHIBATh U XapaKTepU30BaTh TabnuuHyio (Gopmy llepuogmdeckoit cuctembl
XUMUYECKUX 3JIEMEHTOB: Pa3jNyaTh MOHATUS «rjaBHasg noArpynna (A-rpymnma)» u
«nobounas mnoarpynna (b-rpynma)», Manbie W OOJbIIHME MEPUOJBI, COOTHOCHUTH
0003HaueHus, KOTOopsle uMetoTcst B Tabnuie «l[lepuonuyueckas cucteMa XUMHUYECKHUX
aneMmeHTOB /. 1. MenaeneeBay ¢ 4YMCIOBBIMU XapAKTEPUCTUKAMU CTPOEHHUSI ATOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsija sapa, oOIllee YHCIO BJIEKTPOHOB U
pacnpeesieHue uX 1Mo AJIEKTPOHHBIM CIIOSIM);

. KJacCU(PUIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHe BEIleCTBa,
XUMHYECKUE peakiuu (MO YUCIYy M COCTaBy YYacCTBYIOIIMX B PEAKIHUHU BEUIECTB, IO
TeriaoBoMy 3G HEKTy);

. XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHiI;

. MPOTHO3UPOBATh CBOMCTBAa BEILIECTB B 3aBUCUMOCTU OT MX KAaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUNA B pPa3IUYHBIX
YCIOBUSIX;



. BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MACChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO AJIEMEHTa Mo (HOpMyJie COeIUHEHHUS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKIUN;

. MIPUMEHSTh OCHOBHBIE ONEPAlMU MBICIUTEIIBHON JEATENbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIleHHE, CUCTEMATU3AlMI0, KIacCU(UKAIMIO, BBISBICHUE
IIPUYUHHO--CJIEICTBEHHBIX CBS3€W — IUI U3YYEHUsI CBOMCTB BEILECTB U XUMHUUYECKUX

peakiuii, eCTEeCTBEHHO-HAay4YHble METOJbl TO3HAHUS — HAOIOJCHUE, H3MEpPEHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN );
. CJIeIOBaTh MpaBWJIAM IOJIb30BAHUS XMMHUYECKOM MOCYJI0M W J1abopaTOpHBIM

o0OpyI0OBaHUEM, a TaKXe IMpaBuUiiaM OOpaIlleHUs] C BEIIeCTBAMU B COOTBETCTBUH C
MHCTPYKIUSIMU TI0 BBITIOJHEHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB IO MOJTYYEHUIO
U coOMpaHHIO ra3000pa3HBIX BEHIECTB (BOAOpPOAA U KUCIOPOJ]A), MPUTOTOBJICHHUIO
pPacTBOPOB C ONPEAEIEHHON MaCCOBOU J0JIEN PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MIPOBOJAUTH XUMUYECKHUE IKCIIEPUMEHTHI MO PACIIO3HABAHHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C IOMOIIbIO MHIUKATOPOB (JaKMYyC, (PeHON(PTAICHH, METUIIOPAHK U IPYTHE).
K xoHiry oOydeHust B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIMIUXCS YMEHUH:

. pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSATUN: XUMUYECKUU 3IIEMEHT,
aToM, MOJIEKYJla, HOH, KAaTHOH, aHWUOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCICHUS, XUMUYECKasl PeaKIus,
XUMUYECKasi CBs3b, TEIUIOBOM 3(PEKT peakiuu, MOjiab, MOJSIPHBIN 00BEM, pacTBOD,
AIEKTPOIUTHI, HEAJIEKTPOJIUTHI, NEKTPOJIUTHUECKAS] AUCCOIUALINS, PEAKIIUA HOHHOTO
oOMeHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaThUMble W HEOOpaTUMBbIe
peaKkuu, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU, OKUCIINUTEINb, BOCCTAHOBUTEID,
OKHCJICHHWE W BOCCTAaHOBJICHHE, aIOTponusi, amMpOTEpHOCTh, XUMHUUECKas CBSI3b
(KkoBaJIeHTHasi, WOHHAs, METa/NIMUeCKas), KPUCTAUIMYEeCKas pemérka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKON pEaKIuu, MPEAeIbHO JI0MyCTUMAas
koHueHTpanusa [1/IK BemecTna;

. WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUM U MPUMEHSTH
9TH TIOHATUSI TIPU ONHUCAHUU BEILIECTB U UX MPEBPAIICHUH;

. HCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY JJIsI COCTaBieHUsI (OPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

. ONpENENATh BAJECHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHUX JJIEMEHTOB B
COCMHEHHUSX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K OMPEACIEHHOMY
KJIacCy COeMHEeHUM mo (GopmMmysaM, BHJ XHMHUYECKON CBSI3U (KOBaJICHTHAs, MOHHAas,
METAJJINYECKasi) B HEOPraHMYECKHX COCIUHEHUSX, 3aps]l MOHA [0 XUMHUYECKOU
dbopmyIie, XapakTep Cpellbl B BOAHBIX PACTBOPAX HEOPTAHMYECKUX COCIUHECHUM, THII
KPHUCTAJUIMYECKOUN PElIETKU KOHKPETHOTO BEIIECTBA;

. packpeiBath cMmbica Ilepuommueckoro 3akona [J[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINKCHIBATH W XapaKTepU30BATh TaOIUYHYIO



dopmy Ileprogmdeckoil CHUCTEMBI XHUMHYECKHX OJJIEMEHTOB: pa3iuvaTh MOHSITHS
«rnaBHasg noarpynna (A-rpynna)» m «nobounas noxarpynma (b-rpynma)», mansie u
OOJIBITINE TIEPUOJIBI, COOTHOCUTh 0003HAYCHMS, KOTOPhIE UMEIOTCS B MEPHUOINIECKON
Ta0JIMIIe, C YUCTIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsg sApa, oOIIee YUCIO DJIEKTPOHOB M paclpefeieHrue HuX 10
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB
AJIEMEHTOB U MX COCAWHEHUM B Tpejenax MajbIX MEPUOJOB U TJIABHBIX MOATPYII C
y4E€TOM CTPOCHHUS UX aTOMOB;

. KJacCU(UIIMPOBAaTh XUMHUYECKHUE DIIEMEHTHI, HEOPraHMYeCKHe BEIeCTBa,
XUMHUYECKUE peakiuu (M0 YMCIy M COCTaBY YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
Ter10BOMY 3G (PEKTy, M0 UBMEHEHUIO CTETICHENH OKUCICHUSI XUMUYECKUX 2JIEMEHTOB);

. XapaKTEepHU30BaTh (OMKUCHIBATH) OOIIKME U CHEU(PUUECKUE XUMUYECKHE CBOMCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, NOATBEPKAAsi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIL;

. COCTaBJISATh YPABHEHUS JICKTPOJIUTHUECKON TUCCOLUAIMU KUCIIOT, IIeI0Yel 1
COJICH, TOJIHBIE W COKpAIIEHHbIE YPaBHEHMS PEaKIMii MOHHOTO OOMEHa, YpaBHEHUS
peakiui, TOATBEPXKIAONIUX  CYLIECTBOBAHME TEHETUYECKOM CBSI3M  MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;

. MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAcChl BEILECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOT0O dJIeMEeHTa Mo (popmylie COeTMHEHHS, MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINu;

. coOJiro1aTh TMpaBWJia MOJIb30BAHUSI XUMHUYECKOM TOCYJIOM U J1abopaTOpPHBIM
o0opyIoBaHMEM, a TaKKe MpaBWia OOpalleHHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBITIOTHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OTBITOB MO MOTYYCHHUIO
1 cOOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIIIEKUCIIOrO ra3a);

. MPOBOAUThL PEAKIHMH, TOJATBEPKIAIONINE KauyeCTBEHHBIM COCTaB pPa3IMUHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM NYTEM XJIOpHUA-, OpOoMHA-, MOAWA-, KapOoHAaT-,
docdar-, cunmkar-, cymnbdaTr-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHS W HOHBI
M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaX HEOPraHUYECKHUX
BEILIECTB,;

. MPUMEHSTh OCHOBHBIC ONEpAaIlMd MBICIUTEIIBHON JEATeIbHOCTH — aHalIu3 |
CHHTE3, CpaBHEHHE, O0O00O0IeHNe, CHCTEeMaTU3aIui0, BBIABICHUE IPUYHMHHO-
CJIEJCTBEHHBIX CBA3€W — I M3YyYEHUs CBOMCTB BEIIECTB U XUMHUUYECKHUX PEAKIUU,
€CTECTBEHHO-HAyYHbIE  METOJbI ~ TO3HAHWA —  HAOJIOJEHWEe,  HW3MEpPEHHUe,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

N HanMeHoBaHMe KoanuecTBO yacon DIeKTPOHHBIE
11/-11 pa3iesioB U TeM Beero Konrpoabnbie Ilpakruueckne (uHppoBbIe)
NMPOrpaMMblI o0pa3oBaTejibHbIE
pecypcesbl
Pa3nen 1. [lepBoHayaaibHble XHMHYECKHE MOHATHS
XuMus — BaKHas
001acTh
11 €CTECTBO3HAHUS U 5 bubnuorexa [JOK
' MPaKTUYECKON https://m.edsoo.ru/7f41837c
JIeATEIIbHOCTH
YyeJIoBeKa
12 Bemectea u 15 bubnunoreka LIOK
' XHMITHCECKHE https://m.edsoo.ru/7f41837c
peaKuu
Hroro mo pasaeny 20

Paznen 2. BaxHeiilne npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

2.1

2.2

2.3

2.4

Bosnyx. Kucnopoa.
IToustue 06
OKCHOAX

Bonopon.Ilonstue
0 KHCJIOTaX U COJIAX

Bopna. Pacteopsl.
IToustue 06
OCHOBAHHUAX
OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COCJIMHEHU

Hroro no pazneny

6

11

30

bubmuoreka [{OK
https://m.edso0.ru/7f41837c

bubnuoreka [{OK
https://m.edso0.ru/7f41837c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

Pasnen 3. [lepunoguyecknii 3akoH u Ilepnognyeckas cucrema xummudeckux djaemenTos /1. U.
Menpgeneesa. CTpoenne aToMoB. XuMH4YecKas CBsA3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE
peakuuu

3.1

Ilepuoanueckuit
3aKOH U
Ilepuoanueckas
cucrtema
XUMHUYECKHUX
anemenToB /l. U.
Menene-eBa.
Crpoenue atoma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

3.2

XUMHYIecKas CBS3b.
OKHCIMTENIHLHO-
BOCCTAaHOBUTEIbHEIE
peakIuu

bubmuorexa [{OK
https://m.edsoo.ru/7f41837c



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

bubnunorexa LIOK

Hroro no paspeny 15 https://m.edsoo.ru/7f41837c

PesepBHOE BpeMst 3 bubmmorexa HOK
https://m.edso0.ru/7f41837c

OBIIEE KOJIMYECTBO

YACOB I1O 68

ITPOTPAMME



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

9 KVIACC

Ne = HaumeHoBaHue KosmyecTBo yacos DJIEeKTPOHHBIE
n/ pa3zieioB U TeM Bceer Konrpoabusl  Ilpakruueckn  (uupposbie)
n NporpamMMal o e paboThl € paboThI o0pa3oBaTe/IbHbIE
pecypchbl
Paznei 1. BeniecTBO 1 XUMHYeCKHE PeaKIIUU
[ToBTOpEHME N
yriayoneHue bubmumorexa [IOK
1.1 3HAHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszienoB Kypca 8 36
Kjacca
OcHOBHEBIE
3aKOHOMEPHOCTH bubanorexa [IOK
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKAX 36
peaKuuit —
DIEKTPOITUTHYECK
ast JUCCOLIMAIIHS. bu6mmoreka [IOK
1.3 XHUMUYECKHUE 8 1 1 https://m.edsoo.ru/7f41a6
pEeaKiuu B 36
pacTBopax
Hroro no pazneny 17
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU ST
Oo6ast
XapaKTepUCTHKA bubnnoreka [JOK
2.1 XUMHYECKAX 4 1 https://m.edsoo.ru/7f41a6
simeMmeHToB VIIA- 36
rpynnsl. ['amoreHsl
Oo6as
XapakTepUCTUKA
XHI;I I/ILICCI:)KI/IX bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a6
sneMeHToB VIA- 36
rpynnsl. Cepa u eé T
COeMHEHNS
Oo6mas
XapaKTepUCTHKA
XUMHYECKHAX bubmuorexa [JOK
2.3 21eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymsl. A3oT, 36
dochop u ux
COETHEHUS
Oo6as
XapaKTEepUCTUKA
e Bu6miorexa [OK
2.4 8 1 2 https://m.edsoo.ru/7f41a6
siiemeHToB [V A- 36
TpymIbl. YTaepon o
Y KPEMHUU U UX



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
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

COCOAMHCHU A

Hroro mo pazueny 25
Pa3znen 3. MeTassibl U MX COeIMHEHUS
OO6mue croiicTBa
3.1 m 4
METaJIJIOB
Baxueiine
3.2 METaJIJIbI M UX 16
COEIMHEHUS
Hroro no pazaeny 20
Paznen 4. Xumus 4 oOKpyskamomas cpeia
BemectBa n
4.1 MaTepHuaJbl B 3

JKHM3HH 4YCJIOBCKA

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

Wroro mo pazneny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO

YACOB I10 68

ITPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Jara JJIeKTPOHHbIE
3yue uudgposbie
KoanuecTBo yacos o0pa3oBaTe/IbHbI
Ne HUA
w/n Tema ypoka e pecypchl
Kontpoabusie IIpakTuuec
Bcero
padoThI KHe padoThl
[Ipenmer xumumu.
Posib xuMuu B )XKU3HU bubmorexa LOK
1 sernosexa. Tena it 1 https://m.edsoo.ru/ff
’ 0d210c
BEIIIECTBA
ITonsTue o merongax bubmorexa [JOK
2 OSHAHIS B XA 1 https://m.edsoo.ru/ff
0d227e
[TpakTrueckas pabota
No 1 «IIpaBuna
paboThI B bubnuorexa [JOK
3 1a00paTOPUH U 1 https://m.edsoo.ru/ff
npuéMbl 00paIIeHHs C 0d23dc
1a00paTOPHBIM
000pyTI0BaHUEM
HucTeie BelecTa u bu6mmoreka [IOK
4 cmecu. CiocoObl 1 https://m.edsoo.ru/ff
pa3aeneHus cMecen 0d26¢ca
[TpakTideckas pabota
No 2 «Paznenenue bu6mmoreka [IOK
5 cMecel (Ha mpumepe 1 https://m.edsoo.ru/ff
OYHCTKHU TTOBAPEHHOM 0d28c8
COJIN)»
bubmuorexa [JOK
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/ff
0d2a6c
XuMHYECKue
AJIEMEHTHI. 3HAKU bu6mmorexa [IOK
7 (cUMBOJTBI) 1 https://m.edsoo.ru/ff
XUMHYECKUX 0d2be8
AJIEMEHTOB
3 IIpocTble U ClIOXKHBIE 1 bubnnorexka [JOK

BCIICCTBA

https://m.edsoo.ru/ff



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

0d2a6¢

ATtomHO- bubnuorexa [JOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff
ydeHHe 0d2d50
3aKOH MOCTOSTHCTBA
CcOCTaBa BEIIECTB.
Xumuueckas bubmuorexa [JOK
10 dbopmyia. https://m.edsoo.ru/ff
BanentHocTh aTOMOB 0d2eae
XUMHYECKHUX
3JIEMEHTOB
OTtHocuTeapHas
bu6mmoreka [IOK
aTOMHas Macca.
11 OTHOCHTENLHAS https://m.edsoo.ru/ff
0d323c
MOJIEKYJIsSIpHAsl Macca
MaccoBas 1055
bubmuorexa [JOK
XHMHYECKOTO
12 S OMCHTA B https://m.edsoo.ru/ff
0d350c
COCAUHECHUH
KoauuecTtBo bu6mmoreka [IOK
13 BelecTa. Moiib. https://m.edsoo.ru/ff
Monspras macca 0d5230
dusnueckue u bu6mmoreka [JOK
14 XUMHUYECKUE SIBJICHUS. https://m.edsoo.ru/ff
Xumuueckas peakius 0d37fa
IIpusHaku u ycinoBus bubnnoreka [JOK
15 IIPOTEKAHUS https://m.edsoo.ru/ff
XUMUYECKUX PEaKIIUi 0d3al6
3aKOH COXpaHEHHUs
MAaccChl BEIIECTB bubmorexa HOK
16 S ' https://m.edsoo.ru/ff
0d3b88
ypaBHEHUS
Breruncnenus
KOJIMYECTBA, MACCHI bu6mmorexa [IOK
17 BEIIIECTBA T10 https://m.edsoo.ru/ff
YPaBHEHUAM 0d5708
XUMHYECKHUX PEAKLIAN
Knaccudukanus
. bubnuorexa [JOK
XUMHUYECKHUX PEeaKIIHi
18 https://m.edsoo.ru/ff
(coemuHeHws,

pa3oXKeHus,

0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

3aMeleHus, 0OMeHa)

M. B. JJomoHOCOB —

Y4EHBIN-
IO THCT. bu6mmoreka [IOK
19 O6oGmenue 1 https://m.edsoo.ru/ff
0d40c4
CUCTEMAaTH3AIIH
3HaAHUU
KontponsHas pabora
Nel o Teme bubnumoreka [IOK
20 «BemecTtBa u https://m.edsoo.ru/ff
XMMUYECKUE 0d4290
peaKIm»
Bo3nyx — cmech
razoB. CocraB bubmuorexa [JOK
21 Bo3nyxa. Kucnopon https://m.edsoo.ru/ff
— 3JIEMEHT U IIPOCTOE 0d448e
BemecTBo. O30H
dusnyeckue u
XHMUYECKHE CBOMCTBA bu6mmoreka [JOK
22 KHCIIOpoJia (peakiuu https://m.edsoo.ru/ff
OKHCJICHUS, TOPEHUE). 0d4614
[TonsiTne 06 okcumax
CnocoObl nosy4eHus
KHCJIOPOJIa B
HaGopaTopHH 1 bubmuorexa [JOK
23 HPOMBIILIEHHOCTH https://m.edsoo.ru/ff
’ 0d497a
IIpumeHeHne
KHCTIOpo/ia
TemoBoit a3 ekt
XUMUYECKON PEAKINH,
TIOHSTHE O bu6mmoreka [IOK
24 TEPMOXHUMHYECKOM https://m.edsoo.ru/ff
YpaBHEHUH, IK30- U 0d4790
SHIOTEPMUUYECKUX
peaKIusIx
Tormnugo (HedTs,
YIOoJb U METaH). bu6mmorexa [IOK
25 3arpsi3HEHUE BO3/1yXa, https://m.edsoo.ru/ff
CIOCOOBI €T0 0d4c4a
MIPEIOTBPAITICHHS
26 [IpakTuyeckas pabora bubnnorexka [JOK

Ne 3 110 Teme

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
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«lomyuenue u
cobupanue
KHCJIOPOJIa, U3yUEHHE
€ro CBOMCTBY»

0d4ae?

Bonopon — anemeHT
Y IIPOCTOE BEIIECTBO.

bu6mmoreka [IOK

27 HaxorKICH e B https://m.edsoo.ru/ff
0d4ddo

IpUpoJIe

duznueckue u

XHMHYECKHUE CBOMCTBA bubmuorexa [JOK
28 BOJIOpO/IA. https://m.edsoo.ru/ff

[Ipumenenue 0d4ddo

BOZIOpOA

IToHsTHE O KHCIOTAX bubmorexa [TOK
29 https://m.edsoo.ru/ff

U COJIAX 045042

CriocoO0sbI MoTyYeHHS bubnnoreka [JOK
30 BOJIOPOJIa B https://m.edsoo.ru/ff

naboparopuu 0d4ddo

[TpakTnueckas padota

Ne 4 1o Teme

Iomyuenue u bu6mmoreka [IOK
31 https://m.edsoo.ru/ff

cobupanue BOJopoa, 0dafa2

H3Yy4YeHUE ero

CBOMICTBY

MonsipHblil 00BEM bubnnoreka [JOK
32 rasoB. 3aK0OH https://m.edsoo.ru/ff

ABorazipo 0d542e

Brruncnenus o0bEma,

KOJINYECTBA BEIIECTBA

ra33 110 €ro bu6mmoreka [IOK
33 H3BECTHOMY https://m.edsoo.ru/ff

0d55a0

KOJIMYECTBY BEIIECTBA

UM 00BEMY

Brruncnenus 00bEMoB

ra3oB 10 YPaBHEHUIO bubnnorexka [HJOK
34 peaKIuu Ha OCHOBE https://m.edsoo.ru/ff

3aKOHa 00BEMHBIX 0d5708

OTHOIIICHUN Ta30B

dusnveckue u bu6mmorexa [IOK
35 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff

BOJIBI

0d587a



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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CocraB OCHOBaHUH.

bu6mmoreka [IOK

36 [Tonsitue 06 https://m.edsoo.ru/ff
WHIUKATOpax 0d59e2
Bona kak
PacTBOPHUTENb.
Hacspimennsie u bubmuorexa [JOK
37 HEHACHIIIICHHBIC https://m.edsoo.ru/ff
pacTBOpbl. MaccoBas 0d5b40
JIOJISI BEIIIECTBA B
pacTBope
[IpakTuyeckas pabora
Ne 5 o Teme
«IIpuroTtoBiieHne
bu6mmoreka [IOK
38 paCTBOp(.)_B © . https://m.edsoo.ru/ff
onpez[emiHHon ) 0d5eba
MacCOBOH JI0JIeH
pacTBOPEHHOTO
BEILIECTBA»
KoHTtposbHas padota
No2 110 Teme bu6mmoreka [IOK
39 «Kicopoz. Bozopox. https://m.edsoo.ru/ff
' 0d6342
Bona»
OKCHUJIBI: COCTaB, bu6mmoreka [IOK
40 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
ITonyuyenue u
XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
41 KUCIIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(dOTepHBIX OKCHUIOB
OCHOBaHUS: COCTaB, bu6mmoreka [IOK
42 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
[Toryuenue u bubnuoreka [IOK
43 XUMHYECKHUE CBOWCTBA https://m.edsoo.ru/ff
OCHOBaHU 0d67ca
Kwucnotsr: cocras, bubmuorexa [JOK
44 KJ1accU(pUKanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyuenue u bubnnorexka [JOK
45 XHMHYECKUE CBOMCTBA https://m.edsoo.ru/ff

KHUCJIOT

Odfee2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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Conu (cpenuue):
HOMEHKJIATypa,

bubmuoreka [JOK

46 CIOCOBEL ToMVICHIs https://m.edso0.ru/0
YHCHHA, 0ad9474
XHMHUYECKHE CBOMCTBA
[IpakTuyeckas pabora
Ne 6. Pemienue
3KCHEPUMEHTAIBHBIX bubnmoreka [JOK
a7 3a7a4 10 TEME https://m.edso0.ru/0
«OCHOBHBIE KJIaCChI 0ad9b7c
HEOPraHUYECKHUX
COCIUHCHMID
I'eHeTHuecKkas CBSI3b
bu6mmoreka [IOK
MEX]Ty K1accaMu
48 - https://m.edso0.ru/0
p ' 0ad9as0
COeMHEHHU I
O06o0menue u bu6mmoreka [IOK
49 CHCTEMAaTH3allH https://m.edso0.ru/0
3HAHHI 0ad9ch?2
KontponsHas pabora
Ne3 o Teme bu6mmoreka [JOK
50 "OCHOBHEBIE KJIACCHI https://m.edso0.ru/0
HEOPTraHUYECKHX Oad9ela
coequHeHui"
[IepBble ONBITKH
KJaccuukanuu
bu6mmoreka [JOK
XAMUYECKHX
51 semerTon. TloHsTHe https://m.edso0.ru/0
’ Oad9ffa
0 TpyMmax CXOJHBIX
3JIEMEHTOB
Ilepuonnueckuii
3aKOH U
bu6mmoreka [IOK
Ilepnoauueckas
52 https://m.edso0.ru/0
CHCTEMA XUMHYECKUX
Oada52c
anemenToB /l. U.
Menpaeneena
TTepuo/IbL, Fpy T bubnmoreka [JOK
53 o HH’H ’ https://m.eds00.ru/0
Py Oada52c
CtpoeHue aTOMOB. bubnuoreka [IOK
54 CocTtaB aTOMHBIX https://m.edsoo.ru/0
anep. N3oTomsl 0Oada342
55 Crtpoenue bubnmuotexa [JOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

AIIEKTPOHHBIX
000JI0YCK aTOMOB
3JIEMEHTOB
ITepuoanueckoit
cuctemsl /1. W.
MenpaeneeBa
XapakTepucTuKa
XHMHUYECKOTO
3JIEMEHTA 110 €0

https://m.edsoo.ru/0
Oada6bc

bubmuorexa [JOK

56 MTOJIOXKEHHUIO B https://m.eds00.ru/0
Ilepuonnueckon O0ada824
cucteme /1. 1.
MeneneeBa
3HadeHue
[Tepuoauueckoro
3aKOHAa JJIS Pa3BUTHUS bubnnoreka [JOK
o7 HayKH U IIPaKTUKH. []. https://m.edso0.ru/0
. MenneneeB — Oada96e
Y4EHBIN, IIEJAror U
rpaKJIaHUH
DNEeKTPOOTpULIATENbH
0CTh ATOMOB bubmuorexa [JOK
58 CIMITCCKIX https://m.edso0o.ru/0
Oadaab8
3JIEMEHTOB
bu6mmoreka [JOK
HNonnas xumudeckas
59 CBA3E https://m.eds00.ru/0
Oadac34
KoBanentHas bu6mmoreka [IOK
60 HOJIIpHAst https://m.edso0.ru/0
XUMUYECKas CBAI3b Oadaab8
KoBanentHas bu6mmoreka [IOK
61 HETOJISIPHAs https://m.edso0.ru/0
XHMUYECKAs CBI3b Oadaab9
bu6mmorexa [IOK
62 CreneHb OKHUCICHUS https://m.edso00.ru/0
Oadae?28
OKHCITUTEITBHO- bubmuorexa [JOK
63 BOCCTAaHOBUTEIbHBIC https://m.edso0o.ru/0
peakuuu 0adb076
bubmuorexa [JOK
OKHUCITUTENN U
64 https://m.edso0o.ru/0

BOCCTaAaHOBHUTCIIN

0adb076



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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KontponbHas padora
bubmuoreka [JOK
Ned 1o Teme
65 C 1 1 https://m.edsoo0.ru/0
«Ctpoenue aToma. 0adb286
XUMHUYECKas CBIA3b)
PesepBHEBIN VPOK.
P P bu6mmoreka [IOK
O060061EeHNE U
66 . 1 https://m.edsoo0.ru/0
CHUCT l\faTI/ISaI_[I/IH 0adb33c
3HAHUN
PesepBHBIN VPOK.
P P bu6mmoreka [IOK
O060061EeHNE U
67 P 1 https://m.edsoo.ru/0
e 0ad9ch?
3HAHUN
PesepBHEBIN VPOK.
P P bubmuorexa [JOK
O060061IEHNE U
68 CHCTeMATHAALA 1 https://m.edsoo.ru/ff
natisan 0d61c6
3HAHUN
OBIIEE KOJIMYECTBO 68 4 4
YACOB I10 [TPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
Ne Jlara
0/ Tema ypoka Bee KounTpoan IIpakTnyec miyaeH uu@ppoBbIe
I ro HBIE KHe st o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypcbl
Ilepuonnueckuii
3aKOH.
[Teproanueckast bubmumorexa [IOK
1 cucreMa 1 https://m.edso00.ru/00
XUMHYECKHUX adb59e
snemenTtoB 1. U.
Menpeneena
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOMCTB bu6mmoreka [IOK
2 XUMHYECKUX 1 https://m.eds00.ru/00
3JIEMEHTOB adb6b6
MEPBBIX TPEX
MIEPHOJIOB
ﬁiﬁﬁxﬁi@ﬁ bubmuorexa [JOK
3 HEOPrAHMYECKIX 1 https://m.edso00.ru/00
adb7e2
BEIIIECTB
Buaer
XHMUYECKOU bu6mmoreka [JOK
4 CBSI3U U TUIIBI 1 https://m.eds00.ru/00
KPUCTAJITMYECKH adbac6
X peLETOK
Kontponbnas
pabota Nel 1o
TeMe
«IToBTOpEHUE U
5 yriIyOJieHne 1 1
3HAHUU
OCHOBHBIX
pa3ziesoB Kypca
8 Kiacca»
Knaccudukammst
XUMHYECKUX bubmuorexa [JOK
6 peaxui mo 1 https://m.eds00.ru/00
pa3IMIHBIM adbcb0
MpU3HAKaM
[TonsiTHEe O
CKOPOCTH bubnnorexka [JOK
7 XUMHYECKON 1 https://m.eds00.ru/00
peakuuu. adbe9a

I[Housarue o



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
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TOMOI'CHHBIX U
TeTePOreHHBIX
peaKIusix

ITonsarue o
XHMHYSCKOM
PaBHOBECHH.
®DakTophl,
BIIMSIIONINC Ha
CKOpPOCTh
XUMHYECKOMN
peaKkuuu u
IIOJIOKCHUE
XHMHYECKOTO
paBHOBeCHs

bubmuoreka [JOK
https://m.edsoo.ru/00
adc28c

OKHUCITUTENBHO-
BOCCTAaHOBUTEJb
HBIC PCAKITUU

bu6mmoreka [IOK
https://m.edsoo.ru/00
adcade

10

Teopus
3JICKTPOJIUTHYEC
KOH
JIMCCOLMAIIHH.
CuIlbHBIE U
cia0ble
DJICKTPOJIUTHI

bubmuorexa [JOK
https://m.edso0.ru/00
adcd68

11

12

HNonnsie
ypaBHEHUS
peaKkuuit
XHUMHYECKHe
CBOMCTBaA
KHUCJIOT U
OCHOBAaHMI1 B
CBETE
MPECTaBICHUI
00
AIEKTPOJIUTHYEC
KoM
JIMCCOIAITH

bubmuoreka [JOK
https://m.edso0.ru/00
add448

bu6nmoreka [JOK
https://m.edso0.ru/00
add5d8

13

14

XuMuueckre
CBOMMCTBA coyiek
B CBETE
MIPEJCTaBICHUI
00
AIEKTPOJIUTHYEC
KOH
JHUCCOIUAIIN
IIonsatue o
TUPOJIN3E
coleit

bubmuorexa [JOK
https://m.edsoo.ru/00
add8b2

bu6mmorexa [IOK
https://m.edso0.ru/00
add9d4



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add8b2
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O060061EeHNE U

bubmuorexa [JOK

15 cucTeMaTu3anus https://m.eds00.ru/00
3HAHUMN addd12
[IpakTueckas
pabora Ne 1. bubnnoreka [HOK

16 «Pemenue https://m.eds00.ru/00
HKCIEPUMEHTAIIb addbfa
HBIX 3a/1a4
Konrtponbnas
pabota Ne2 mo
TeMe
«DNEKTPOIUTHY bubnnorexka [HOK

17 eckas https://m.edso00.ru/00
TTHCCOIMAITHS. addecO
XUMHUYECKHE
peaKIuu B
pacTBopax»

OO6mas

RapaKTepHcTIG: BuGmorera L1OK
18 X UMIIECKe https://m.eds00.ru/00

. addfe2

CBOMCTBA Ha

puMepe xjaopa

XJI0pOBOAOPO/I.

Consnas

KHUCIIOTA, bu6mmoreka [IOK

19 XUMHYECKUE https://m.edso00.ru/00
CBOMCTBA, adel04
MOJTy4eHue,

IPUMEHEHUE

[IpakTnueckas

pabota Ne 2 o

2?[\/51}]%}1% bubmuorexa [JOK
20 COSIHOM https://m.edso00.ru/00

ade348

KHCIIOTBI,

U3y4deHue eé

CBOMCTB»

Brruucnenus no

YpaBHEHUSIM

XUMHYECKUX bubmuorexa [JOK

21 peakuui, ecnu https://m.edso00.ru/00
OJIUH U3 ade488
pEareHToB JIaH B
H30BITKE
OO6mas bubmuoreka [JOK

22 XapaKTepUCTHKA https://m.edso0.ru/00

aieMmeHToB VIA-

adeb4a



https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addec0
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TPYIIIbI

23

AmoTponHsie
MoauUKaITIH
CepBl.
Haxoxnenue
cephl U €€
COCIMHEHUN B
pUpPOJIE.
Xumudaeckue
CBOMCTBA CEpBI

bu6mmoreka [IOK
https://m.edso0.ru/00
ade64a

24

CepoBogopo,
CTpOEHHE,
dusnveckue u
XUMHUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edso0.ru/00
ade802

25

OKcubl cepsbl.
CepHas
KHCJIOTA,
buzndeckue u
XUMHUYECKHEC
CBOMCTBA,
IPUMCHCHHUE

bubmuorexa [JOK
https://m.edso0.ru/00
adea?28

26

27

28

XuMHudecKue
peakiuu,
JIe)KaIIue B
OCHOBE
MPOMBILIUIEHHOT
o croco0a
MOJyYEHUs
CEepHOM
KHUCIIOTHL.
XuIMHYIecKoe
3arpsi3HEHUE
OKpYXaroIei
cpenbl
COCIMHCHUSAMU
cepbl
Brruucnenue
MacCOBOH JOJIN
BBIXO/a
MPOJTyKTa
peakiuu
Oomas
XapaKTEePUCTUKA
s1eMeHTOB VA-
rpynnsl. A3oT,
pacnpocTpaHeH!
€ B IPUPOJIE,

bu6nmoreka [JOK
https://m.edsoo.ru/00
adec8a

bu6mmorexa [IOK
https://m.edso0.ru/00
adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00
adeeab



https://m.edsoo.ru/00ade64a
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dusnueckue u
XMMUYECKHUE
CBOMCTBA

29

30

31

32

33

AmMMuak, ero
buzndeckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4eHUe 1
MIPUMEHEHHUE

[IpakTnueckas
pabota Ne 3 o
TemMe
«Tomyuenue
aMMHaKa,
H3Yy4YeHUE ero
CBOMCTB»

A3zoTHas
KHCJIOTA, €€
buzndeckue u
XUMHYECKHE
CBOMCTBaA

Hcnonb3oBanue
HUTPATOB U
coJieli aMMOHHUS
B Ka4eCTBE
MUHEpaIbHBIX
yA00peHuH.
XuMHuIeckoe
3arpsi3HEHUE
OKpYXaroIei
cpenbl
COCIMHCHUSAMU
azora

®ochop. Okcnn
docdopa (V) u
dochopnas
KHCJIOTA,
dusnueckue u
XHUMHYECKHUE
CBOICTBA,
HOJTy4eHHE

bubmuoreka [JOK
https://m.edsoo.ru/00
adf004

bu6mmoreka [IOK
https://m.edso00.ru/00
adf180

bubmuorexa [JOK
https://m.edso00.ru/00
adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf518

bu6mmoreka [IOK
https://m.edso0.ru/00
adf68a

34

Hcnons3zoBanue
docdaros B
KayecTBe
MHUHEpaIbHBIX
ya0OpeHuH.
3arpsi3HeHUE
MIPUPOTHOMN

bu6mmorexa [IOK
https://m.edso0.ru/00
adfc20
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cpenbl

dbocdaramu
VYraepon,
aCIPOCTPaHCHU
S B Hp " OI; o bu6mmoreka [IOK
35 q)mﬂiegme’n https://m.eds00.ru/00
adfd9c
XUMUYECKHE
CBOICTBA
Oxcuanl
yriepoja, ux
dusnueckue u
XUMUYECKHE
CBOMCTRA bubmuorexa [JOK
36 SKOJIOFI/I"IGCKI/IG https://m.eds00.ru/00
adfebe
po0JIeMBl,
CBSI3aHHBIE C
OKCHIOM
yraepoaa (1V)
VYronbHas bu6mmoreka [IOK
37 KHCIIOTa U € https://m.eds00.ru/00
COJIU ae006¢
[IpakTuueckas
pabota Ne 4 o
TeMe
"Tlonyuenue bubnuorexa [IOK
38 YTIEKUCIIOrO https://m.edso00.ru/00
rasa. ae027e
KauecTBenHnas
peaxius Ha
KapOoHaT-noH"
IlepBoHayanbHBI
€ TIOHATHS 00
bu6mmoreka [IOK
39 ](3)p raHIgZiKII:K https://m.eds00.ru/00
eriec 0 2e054e
COCTMHCHUSX
yraepoaa
N bubmuorexa [JOK
K
40 cfeeh;iii;ﬂem https://m.eds00.ru/00
a ae080a
[TpakTnueckas
pabota Ne 5.
Pemienue
JKCIIEPUMEHTAIIb bubnnorexka [JOK
41 HBIX 3a/1a4 110 https://m.edso0.ru/00

TeMe
«Baxnenmme
HEMETAJIIBI M UX
COCIMHEHUS

ae0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

KonTtponbnas
pabota Ne3 mo

TeMe bubmuorexa [JOK
42 «BaskHeiiie https://m.edso0.ru/00
ae0el8
HEMETAIUIBI U UX
COCTUHECHHUS
Oomas
XapaKTEePUCTUKA
XHUMHYCSCKHUX
3JIEMCHTOB —
METaJLJIOB.
Merammnyeckast Bu6nnorexa LIOK
43 CBSI3b U https://m.edso00.ru/00
MeTaJUIn4YecKasi ael03e
KpHUCTaJUIMYECKa
s peILETKa.
dusznueckue
CBOMCTBaA
METaJJIOB
XUMHYECKHE
CBOMCTBaA
METAJLJIOB. bu6mmoreka [IOK
44 DIEKTPOXHUMHUYE https://m.edso00.ru/00
CKHH psijT ae1156
HaIpsHKEHUN
METaJIoB
OO01mue crmocoobl
MOJTyYEHUS
METaJII0B.
CriaBel.
Brruucnenus no Bu6miorexa [IOK
45 iﬁ ;T;;T;ﬁ https://m.edso00.ru/00
. 2el156
peakiui, eciu
OJVH U3
peareHToB
COJICPKUT
IpUMECH
ITonsTue o bubmuorexa [JOK
46 KOppO3HHU https://m.edso00.ru/00
METaIIIOB ael278
bubmuorexa [JOK
47 Mmeiﬁ;flme https://m.edso00.ru/00
aeldbh2
OKcuabl u bubmuorexa [JOK
48 TUAPOKCUIBI https://m.edso00.ru/00
HATPUS U KAIHS ael4b2
49 [I{enouHO3eMEITH bubnmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

HBIC MCTAJJIbI —

https://m.edso0.ru/00
ael5e8

KaJIbIIMHA 1
Mar"aum
Baxneiimme bubmuorexa [JOK
50 COEIMHEHUS https://m.edso0.ru/00
KaJIbIUs ael5e8
O060061IeHNE U
51 cUCTEMAaTH3ALNA
3HAHUN
KécTtkocTh bubmuorexa [JOK
52 BOJBI U CIIOCOOBI https://m.edsoo.ru/00
€€ yCTpaHEeHHUsI 2e1886
IIpakTrueckas
aborta Ne 6 1o
geMe bu6mmoreka [IOK
53 e https://m.edsoo.ru/00
6CTKOCTb aelacs
BOJIBI U METObI B
eé yctpaneHus"
bu6mmoreka [IOK
54 AroMuHuR https://m.edsoo.ru/00
aelc64
AmdoTepHbIE
CBOECTBE bu6mmoreka [IOK
55 https://m.edso0.ru/00
oKcuAa u aelc64
TUAPOKCHIA
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00
ae1d86
Oxcuppl, BuG 10K
nOINOTEKA
57 THAPOKCHIBT 1 https://m.edso0.ru/00
conu xene3a (1)
ae35e6
u xenesa (111)
O06o0061IEHNE U
58 CUCTEMATH3ALUS
3HaHUH
IIpaxTrueckas
pabota Ne 7.
Pemenue
JKCHEPUMEHTAIIb bubnnorexka [JOK
59 HBIX 3a]1a4 110 https://m.edsoo.ru/00
TEME ae3de8
«Baxuenmme
METaJUIBI U UX
COEIUHEHU
Brruncnenus no
DABHEHHAM bubnnoreka [HOK
60 y https://m.edso0.ru/00
XUMHUYECKUX

pEeaKIHii, ecIu

ael750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

OJIMH U3
pearcHTOB JIaH B
M30BITKE WU
COJICPXKUT
MIPUMECH.
Brrancnenus
MacCOBOM 01
BBIXOJIa
MPOIYKTA
peakIuu
O00011eHuEe 1
61 CHCTEMATH3AIIH
3HAHWI

KonTponbhas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHECHUS

62

Bemecra u
MaTepualibl B
ITOBCETHEBHOM
JKHU3HH YeJOBEKa

63

XHUMHUYECKOE
3arpsi3HEHUE
OKpYXKarolleun
cpensl

Ponp xumuu B
peleHnn
9KOJIOTHYECKUX
npo0emM

64

65

bubmuorexa [JOK
https://m.edsoo.ru/00
ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae4270

Pe3epBHbIit
YPOK.

66 O060061IEHNE U
CHCTEMAaTHU3alHs
3HAHUI

bu6nmoreka [JOK
https://m.edsoo.ru/00
ae0d0a

Pe3epBHbIit
YPOK.

67 O0600611IEHE U
CHCTEMAaTHU3allHs
3HAHWI

bu6mmorexa [IOK
https://m.edso0.ru/00
adb33c

Pe3epBHbIit
YPOK.

68 O060061IEH E U
CHCTEMAaTHU3allHs
3HAHWI

bu6mmorexa [IOK
https://m.edso0.ru/00
ad9ch2

OBILIEE
KOJIMYECTBO

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YACOB I10
I[TPOIT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YHEHUKA

* Xumus, 8 knacc/ Pymsutuc I' .E., ®enpaman @. I' ., AkiimonepHoe
obmectBo «M3naTenpctBO «IIpocBemenues

» Xumus, 9 knacc/ , 8 kimace/ Pyasutuc I' .E., ®enpaman ©. I’

AxrmmonepHoe o6miecTBo «M3marenberBo «IIpocBemenmney»

taOymipl: [lepuonnueckas cucreMa XUMHIECKUX deMeHToB J]. U.
MenneneeBa, TabiuIa paCTBOPUMOCTH, SJIEKTPOXUMHUCCKHUH PsiJ] HAPSHKEHUS
METAJIJIOB

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIil-ypOBEHb.-
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -
Mertoanueckoe-mocooue-misa-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

