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HOACHUTEJIBHAA 3AIINCKA.

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMIM K pe3ysibTaTaM OCBOECHHUS OCHOBHOM
o0pazoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeaMmera «XuMHs» B 00pa3oBaTelbHBIX —oOpraHu3zanusx Poccuiickoit
denepaunu.

[Iporpamma mo xumum MaéT MpEACTABICHHE O LEJAX, OOIIel CcTpaTeruu
oOy4eHUsi, BOCIHUTAHUS W PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npelycMaTpUBaeT paclpe/iefieHne ero Mo KiaccaM U CTPYKTypUpOBaHHUE IO
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM Y4eOHOTO TMpoliecca, BO3PACTHBIX
0COOEHHOCTEH OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHus, a Takke TpeOOBaHUMU
K pe3yjibTaTaM OOydYeHUs XHMHUHM Ha YPOBHE LieJiel H3ydeHHUs NpenMeTra H
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII0OATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u  (QYHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXcs, HABBIKOB WX CaMOCTOSITENIBHOW y4eOHOH NeATeTbHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCE/IHEBHO )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3TJIla HA E€IWHCTBO MNPUPOABI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJaJd B
HKOJIOTHYECKOe 00pa3oBaHuE O0YHAIOIIMXCS .

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HWEM 0a30BOM HAYKW XUMUHM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00IIIEro 0O0pa3oBaHUsl OPUEHTHUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAUUMBIX TMOHSITUN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxoja k e€ uzydenuro. CoaepikaHue CKIaJAbIBACTCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMKM OOBSCHEHUA U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MOJTYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABIEHAS] O XHMHUYECKOM COCTABIAIONICH HAayYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHne XUMUu OpoOUCXOIUT C MPUBIICUYEHUEM



3HAHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOMUH MUpP»,
«buomnorus. 5-7 xknaccel» u «duznka. 7 Kimacey.

[Ipu wu3ydyeHUM XUMHUU MPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATebHOCTH 4YeJOoBeKa W KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBON KYJIBTYpbl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IMO3HAHUS IPU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POpPMHPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Y4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEIbCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOro
oOpallieHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKH3HHU.

[Ipy u3ydyeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
Ba)KHOE 3HAUYCHHUE PUOOpETH TaKKe IeNH, KaK:

— (opMUpOBaHHE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUUECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIICHUM,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOyYEeHHS Ha CHCTEMAaTHYECKOE MpHUOOIIeHNE
0o0ydJaromuxcs K CaMOCTOSITEIbHON TMO3HABATEILHON JEATEILHOCTH, HAyYHBIM
MeToAaM IO3HaHUs, (POPMUPYIONIUM MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX  TPUOOPETEHUIO
oOydJarolmuUMHCsl  OMbITa  Pa3HOOOPA3HOW  JEATENBHOCTH, TIO3HAHHS W
CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIIMM), HUMEIOIINX
YHUBEPCAJIbHOE 3HAUYCHHE ISl PA3JIMUHBIX BUIOB JIECSITEILHOCTH;

— (¢opmupoBaHue oOImEeH (YHKIMOHATBHOW W €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHCJIE YyMEHUW OOBSACHATH W OIICHUBATh SIBICHUS
OKPYKaIOIIEro MUpA, UCIOJb3ysl 3HAHUS U OIBIT, MOJYUYCHHBIC MPU U3yUYCHUHU
XUMUH, TPUMEHATh WX TMPH PEIICHUU TPOOJeM B TMOBCEAHEBHOW >KU3HH W
TPYZAOBOU AEATEIBHOCTH;

— QopMmupoBaHHEe Yy OOYYaONIUXCS T'YMAaHHCTHYECKHX OTHOIICHHUM,
MOHUMaHUS 1IEHHOCTH XUMHUYECKHUX 3HAHWH I BBIPAOOTKH SKOJIOTHYECKU
1eJIeCO00Pa3HOTO TIOBEACHHSI B OBITY W TPYJAOBOM JESITEIBHOCTH B IETAX
COXpPAHEHHUSI CBOETO 3/I0POBbS U OKPY KAIOIIECH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,



FOTOBHOCTH K OCO3HAHHOMY BbIOOpY Tpoduiass U  HANPaBICHHOCTH
JanbHeuIIero o0yyeHusl.

OO6miee yucao 4YacoB, OTBEAEHHBIX JUIsl M3YYEHUs] XMMUU Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBanusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hezenmo), B 9 kimacce — 68 yacoB (2 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumun. Posib XuMuM B )KU3HU YETOBEKA. XUMHUS B CUCTEME HaAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUA B XUMHUU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKUE HIeMeHThl. CUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCIMHEHUH.

KonnuectBo BemectBa. Mons. MonspHas wmacca. Bzaumocssizb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
OPU3HAKU. 3aKOH COXPAHEHHMS MacChl BEHIECTB. XHMHUYECKHE YpaBHEHUS.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpamieHus ¢ J1abopaTOpHBIM O0OpyAOBaHHWEM, H3YyYCHUE U
omnmucaHve (U3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHUYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MPOKaJMBAaHUE MEIHON TIPOBOJIOKH, B3aWMOJCHCTBAE Mela C KHCIOTOH)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3ammojeHcTBHE
xenesa ¢ pactBopoMm conu menu (1), n3yuenne crmocoOoB pa3aeneHus CMeceit: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
OMMCaHUE PE3yJbTATOB MPOBEJCHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/TaHhe MoJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BewecTBo. HaxoxxneHue kucimopoaa B Npupoe, (PpU3MYECKHe U XUMUYECKUE
cBoiicTtBa (peakuuu ropenus). Okcuabl. [lpumenenue kucnopona. CrocoOsl
MOJIYYeHHsI KHUCJIOpoJa B Ja0OpaTOpuM W OPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npuposae, ¢GuU3MYEeCKHe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI
nosryyeHust. Kuciaortsl u conu.

MounsipHblil 00BEM ra30B. Pacu€Thl O XUMUYECKUM YPaBHEHUSM.

®usnueckue cBoWcTBa BOAbl. Boma kak pacTBOpuTEdb. PacTBOpHI.
HachliieHHbIE 1 HEHACHIIIEHHBIE pacTBOPBI. PacTBOPMMOCThH BELIECTB B BOJE.
MaccoBasi 1101 BEIIECTBA B pacTBOpe. XHMHUYECKHME CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpPOB B MpUPOAE W B KU3HM ueloBeka. Kpyroopor
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJ.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
Heconeobpasyromue. HomeHnknarypa okxcunoB. Pu3nUecKue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnotel. Knaccudukanus kucior. Homenkinarypa kuciaor. Ouzndeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydenue comnen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEIEICHUE COAEpPKaHUs KHCIOpPOJa B  BO3JAYXE,
MOJIy4eHHE, COOMpaHHME, pAcClO3HABaHWE M H3YYEHUE CBOMICTB KHCIOpPOAA,
HAOMIOIeHNEe  B3aMMOJCHCTBHS  BEHIECTB C  KHUCIOPOAOM M YCIIOBHS
BO3HUKHOBEHUSI M TpeKpalleHus TropeHus (moxkapa), O3HAKOMJIEHHE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacno3HaBaHWE M HM3Yy4YE€HHE CBOMCTB BOJOpoAa (rOpEeHHE), B3aUMOJEHCTBHUE



Bojopoja ¢ okcusoM meau (1) (Bo3MoxkHO HCTIONB30BaHKE BUIEOMATEPUATIOB),
HaOmroieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MONb, HCCIEJOBaHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXXHO HCHOJb30BaHUE BHUAEOMATEpPUAJIOB), MCCIEOBaHHE O0Opa3IoB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumoeincTBus okcuna meau (ll) ¢ pactBopoMm cepHOIl KUCIOTHI, KHCJIOT C
METaJIaMU, PEAKLINI HeUTpanu3auu, MoJaydeHue HEPpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB J[. . MenneneeBa. CtpoeHne aTtoMoB. XHMH4YECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHUJIBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
ITepuoner u rpynnbel. DUBHMYECKHM CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckoun cucrtemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxkeHutro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHAYECKHX 3JIEMEHTOB JJIsl pa3BUTHs Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp oxucineHus. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE PEAKLINHU.
[Ipoueccrl OkuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCSI 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
NOHATHI, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHSTHS: HAaydyHbIM (akT, rumoresa,
TEOpHsi, 3aKOH, aHaliW3, CHUHTE3, KilaccuPukKalusi, TNEePUOJUYHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHU],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, Ta3, (PuU3MUecKue BEIUYHUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: hoTocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TECHETUYECKAs! CBSI3b HEOPTAHUYECKUX BELIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, IO Y4YacTHIO Karanu3aTopa). OJK30- H HSHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaAKTOpBI, BIHSIONIME HA CKOPOCTh XUMHYECKOW pEAKIUU U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEbHO--BOCCTAHOBUTEIBHBIX PEAKIIMHA C HUCIOJb30BAHUEM METOJA
AIEKTPOHHOTO OasaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIIOBUS TIPOTEKAHHUS PEaKIM HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJESMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOITHOCTA PACTBOPOB BEIIECTB, Mpolecca TUCCOLUMALMNU KUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO OOMEHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUMNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka TaloreHoB. (OCOOSHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMAYECKHE CBOMCTBA, MOJIydeHUE, MpuMeHeHue. JlelicTrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHTOB  VIA-rpynmel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble cTeneH! okuciaeHus. CTpoeHue u pu3nuecKue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUaoB. CepHas KucioTa, (usnyeckue u
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckrue). XUMUYECKUE PEaKIINH, JeKalllkie B OCHOBE MPOMBIIIIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusi Ha cyibdaT-uoH. Haxoxnenue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COEIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

O6mmas xapakrepuctuka meMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHW OKHUCIEeHUsS. A30T, pacnpoCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero Gpu3MYecKue U XUMHUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conu amMoHUS, UX (GU3HUECKHE U XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauectBenHast peakiivs Ha MOHBI aMMOHUS. A30THAas KUCJIOTa, €€ IMOJy4YeHHE,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBbHBIX YA00peHH. XUMHUECKOe 3arpsi3HEHUE OKpPY>Karoliei
Cpelbl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE TOXK/IU, 3arpSI3HEHUE BO3/1yXa, MTOYBBI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumudeckue cBorctBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dbu3nUecKue U XMMUIECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢pochaToB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapakrepuctuka d1meMeHToB |VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PACIpOCTpaHEHUE B MpHUpPoAE, (U3MYECKHEe U XUMUYECKHe
cBoictBa. Ancopouusi. KpyroBopot yriepona B npupone. OKcuasl yriepoaa,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V), rumore3a 100albHOTO TMOTEIUICHUSA KIKWMaTa, MapHUKOBBIM
addekr. YrompHas Kuciaora M e€ conM, UX (PU3HUECKHEC M XHUMHYCCKHC
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWYECKUX BEMIECTBAX KakK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHEe 0 OMOJOTMYECKH Ba)KHBIX BEIIECCTBAX: KUPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHre. CoenuHeHHs KpeMmHHS B mpupoze. OOmue mpencraBieHUs 00
okcuze kpemuus (V) u kpemaneBoit kucinore. CHIIMKaTBI, UX UCITOJIB30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEIbHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEeMEHT, OeTOH, jkene300eToH. [Ipobiaembl 6€30macHOTO UCTIOIH30BAHHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEIHEBHOM YKH3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJIOTEHOB © HUX COEJUWHEHUNW (BO3MOXKHO HCIOJb30BAHHE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI, H3Y4YECHHE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHUAIOB), 0Opa3amMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIIECHTPUPOBAHHON a30THOW KUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pemérok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJyYeHHe, COOMpaHWE, pPAclo3HABAHWE W H3yYCHHE CBOMCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/a4 o TeMe «BaxxHen e HeMEeTaITbI U UX COCTMHCHHUS.



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAs] KPUCTALINYECKAS PEHIETKA. DIEKTPOXUMUUYECKUN PsJl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
xuMuueckux 3eMeHToB . 1. MeHneneeBa, CTpoOe€HHUE UX aTOMOB, HAXOXKJICHUE
B npupojse. dusznueckue U XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATpUA U
kanus). OKcuIbl U THAPOKCHIBI HAaTpusl U Kajus. [IpuMeHeHue IIeT0YHBIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
[lepuonuueckoin cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE MX aTOMOB, HaXxOXJeHHUE B mpupoge. Ou3znueckue U XUMHUYECKHUE
CBOMCTBa MarHusi W KaJiblus. BaxHeiume coequHeHUs KaiabIlus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUUYECKHWE CBOMCTBa amtoMUHUA. AMQOTepHbIE CBOWCTBa
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Oxcunpl, THAPOKCUIbl U conu xene3a () u
xenesa (l1l), ux cocrtas, cBoiicTBa U MOIYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBECHHBIX PEAKIIMN HA MOHBI: MarHus, KaJIblWs, aTIOMAHUSA, IIMHKA, KeJe3a
(1) wu xemeza (), memu (IlI), HaGmrONMEHWE ¥ ONHCAHHWE TMPOIECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablus (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClieIOoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHHE IKCHEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMonis npu
XUMHUYECKHX 0KOTax U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiectB, pAanee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
PEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO61ure ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHI,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTMYECKass pEmI€TKa, CIUIaBbl, (U3UYECKHUE BEIUYHMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE TMOPOJIHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XOA€ OOyYeHMsS] XMMHHM B €IUHCTBE Y4eOHOU U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLIMAIIU3AIIMN 00yUYarOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLIEHHH B  KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
OOIIIECTBEHHO MOJE3HOM, Y4eOHO-HCCIIeIOBATEIILCKONM, TBOPUECKONH M JIPYTHX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITOHMUMAHUI0O ¥  B3aMMOIOMOINM B  TIpomecce OTOH  ydeOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE M XUMUUYECKOU PEeakiivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOW KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIBHON paldoThl € Yy4yeOHBIMM TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO0003HATEIbHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHHIO, NPOEKTHOW U  HCCIEJ0BaTENIbCKOU
NEeSTENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH U YPOBHS 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHU Ha 3J0POBBIM 00pa3 >KW3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATAE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONs, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MpOQeccuil U Tpyaa paziudHOTO
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKH LEJIECO00pa3HOe OTHOUIEHWE K IMPUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHMS, [IOHUMAHUE [ICHHOCTH 370POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBuwiI OE30MacHOTO TOBENIEHUS TpH padoTe C BEIIeCTBAMH, a TaKXe B
CUTYaLMX, YTPOKAOUINX 30POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapakTepa SKOJOTUYECKUX MpOoOJIeM M IMyTeH WX PEIIeHUS TOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHUsT MHUPOBO33PEHHUS OOIICHAYyYHbIE TOHATUSA (3aKOH, TEOpus,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeAMETOB  (POpMUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAaydyHOW KapTUHE MHUpPAa, U YHUBEPCAIbHBIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiicTBUSA

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMH MOHATHUIMU ), UCTIOJI30BATh
MOHATHUS JI1 OOBICHEHUS OTACIBHBIX (DAKTOB U SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3Y4EHUsI, CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTHBHBIC, IEAYKTUBHbIE,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HaK (CHMBOJI AJIEMEHTa), XUMudeckas Gopmyra
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3yYaeMbIX OOBEKTOB  —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX  PEaKIUi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HCTO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHWA, a TaKK€ B KayeCTBE OCHOBBHI Il (OPMHUPOBAHUS THUIIOTE3BI TI0
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VUYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOMaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIbHO IIPOTHO3UPOBATH €0 Pe3yibTaT, (hOPMYyIUPOBATH 0OOOIECHHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHbIX BUAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIpHAsl JHUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBITIOTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJB30BaHUS PA3JIMUHBIX TMOHUCKOBBIX
CHUCTEM, CaMOCTOSATEIILHO BBIOMpATh ONTUMAIBHYI (OPMY MPEICTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh MW AaHAJIM3UPOBaTh B IIpollecce Y4yeOHOUW u
UCCJIEN0BATENBCKON JEeATEIbHOCTU uH(pOpPMAIUIO 0 BIIUSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHs 3a/laBaTh BOIPOCHl (B XOJ€ nauanora W (WId) IUCKYCCHUU) IO
CYLIECTBY 0OCyXmaemMoil TeMmbl, (POPMYJIUPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pEe3yJbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEepuMeHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OONIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHBbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEIBHO OMpPEAEATh LEIN JIeATeIbHOCTU, NIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABATEJbHBIX 3aJa4, CaMOCTOSITENBHO COCTAaBJIATh WA KOPPEKTUPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUM 3aJaHUN C Y4ETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, IMpPENJIaraéMbleé B YCJIOBUHU
3aJJaHUMN.
NPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO
coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW ¢enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUA», BB
NEATEIbHOCTA IO MOJYYEHUI0O HOBOIO 3HAHUS, €ro HHTEPIpPETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.
K koHmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
 PACKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH BJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJSIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIAPHBI ~ 00BEM, OKCHJ,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEeaKLus,
KJIaccuUKaIs Peakuii: peakliud COeAMHEHUS, PEaKlUy Pa3IoKeHuUs,
peakiuu 3aMelIeHHs, peakMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aTomMa, aTOMHas OpOWTal b, pAAMYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE WU HENOJIApHAs KOBAJIEHTHAs CBA3b, WOHHAs CBSA3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsl) B paCTBOPE;
e WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHATHU U
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BELIECTB U UX MPEBPALICHHUI;
e UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY [JIsl COCTaBieHUs (opmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;
e OTIPEJICIISITh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTETICHb  OKHCIIGHHWS DJJIEMEHTOB B  OWHAPHBIX  COCIUHCHHSIX,
IIPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCY COCAWHEHHM I10



dbopmynaM, BHUA XUMHYECKOM CBsI3U (KOBaJeHTHAas M MOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMbIciH llepuomnueckoro 3akona J[I. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

e OMMUCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy lleproanueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIME TIEPUOAbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEICIICHUE UX 110 JIEKTPOHHBIM CJIOSIM);

e KJIACCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTBI, HCOPraHUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBY YYacCTBYIOIIMX B peaKIuu
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXkAas  ONUCAaHWE  MpUMepaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;

e IPOTHO3UPOBATh  CBOWCTBA  BEHIECTB B  3aBUCUMOCTH OT  HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

e BEIUUCTISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

e IPUMEHSTH OCHOBHBIC OMEPAIMN MBICTUTEIHHON JACSITEIIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMATU3AINI0, KIaCCU(PUKAIIHIO,
BBISIBJICHHE TPUYMHHO--CIIEICTBEHHBIX CBA3€U — JJIsl U3YUEHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE€ METObI
NO3HAHUSI — HAOIOIeHNEe, N3MEpPEHNEe, MOJICTUPOBAHNE, YKCIIEPUMEHT
(peanbHbIN U MBICTICHHBIN);

e CICIOBATh  TPAaBWJIAM  TIOJIB30BAHUS ~ XMUMHYECKOW  TOCYIOH W
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



razoo0pa3HbIX BeEHIECTB (BOAOpPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO

pacTBOPOB C  ONPEACITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO

BEIIECTBA, TJIAHUPOBATh U MPOBOJAUTH XUMHUUECKUE IKCIIEPUMEHTHI 1O

pacmo3HaBaHUIO PACTBOPOB WIEJIOYEH M  KHUCIOT C  TOMOIIbIO
UHAUKATOPOB (JIakMyc, peHonTaaent, METHIOPAHXK U JIPYTHE).

K xonmy oOydenuss B 9 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaThb CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XHUMHUYECKHX TOHATHH: XUMUYECKHUI
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPUILIATEILHOCTh, CTEIICHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HE3JICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMAIIUS, PEAKIIMH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
MOHHAs, MeETa/NInYecKas), KpHUCTaJUIMUecKass peméTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON peaklHH, MpPeaeIbHO
nonyctuMas konuentpanus [/IK BemecTsa;

e WUTKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX MOHATUUA U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

* UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JUISI COCTaBIICEHUS (OpMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e OTIPENICIIATh BAJICHTHOCTh U CTENIEHb OKUCIECHUS XUMUUYECKUX JIEMEHTOB
B COCIMHEHUSX PA3JIUYHOTO COCTaBa, NPHUHAMJICKHOCTh BEUIECTB K
OTpeNIeIEHHOMY KJIacCy COSAMHEHHM 1o (opMmysam, BUJ XUMUUYECKON
CBA3U (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsi]] MOHA TI0 XUMHUYECKON (hopmyJie, XapakTep Cpelbl
B BOJHBIX  pAacTBOpaX  HEOPraHMYECKUX  COCAMHEHUH,  THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEUIECTBA;

e packpbiBaTh cMbICH llepuonmueckoro 3axkona [[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepu30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX YJIEMEHTOB:
pasznuyaTh MOHATHUS «riaBHas moArpymnma (A-Tpynma)» M «moOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MNEPHOJBI, COOTHOCUTH
0003HaUCHHUSA, KOTOpbIE HMEIOTCS B TMEPHOJAMYECKOM TabiHIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, o0OIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN B
npejaeiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

e KJIaCCU(UIIUPOBATh XUMHUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIY M COCTaBY YYacCTBYIOIIMX B peaKIuu
BEIIECTB, IO TEIIoBOMY d(dekTy, M0 U3MEHEHHIO CTeleHeu
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIME U CHEeIU(PUUECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

e COCTaBJISITh YPaBHEHHS DJICKTPOJUTUUECKON JUCCOIMAIMU  KHCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

e PACKPBIBATh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKIIUi
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIni;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

e BEIUUCTISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O M MOJSPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

e COONMIOATH,  TpaBWJa  TOJIL30BAHUS ~ XMMHUYECKOHW  TMOCyIOH U
nabopaTopHbIM OO0OpYZOBaHMEM, a TaKXKe IMpaBuja OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

e IPOBOJINTh ~ PEAKLMH, TOATBEPKAAIONIME KAYECTBEHHBIH  COCTaB
Pa3TUYHBIX BEIISCTB: PACMO3HABATh OMNBITHBIM MYTEM  XJIOPHU-,
Opomun-, womua-, kKapOonar-, Qocdar-, cunmukar-, cymbdar-,
THUIPOKCU-MOHBI, KATHOHBI aMMOHHS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;



e IPUMCHSTH OCHOBHBIC OTEPAIIMN MBICIUTEIHLHON JACSITCIIBHOCTHA — aHAIH3
U CHUHTE3, CpaBHEHHUE, O0000IlEeHHE, CHUCTEeMaTU3allil0, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH — ISl M3yYEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEaKIUid, €CTCCTBEHHO-HAYYHBIC METOABI TO3HAHUS —
HAOJIIO/ICHHE, U3MEPEHUE, MOJICTUPOBAHNE, YKCIICPUMEHT (peaibHbIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeraoBeKa
BemiecTBa 1 XuMu4deckue bu6moreka [IOK
12 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Boaopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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

Paznean 3. Illepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xumnueckux 31eMeHToB /. . MennesieeBa. CTpoeHue aToMoB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMUYECKUX 3ieMeHToB Jl. U. 7 bubmorexa LHOK
https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b. Bu6 110K
HOINOTEKA
.2 -
3 OKHeHTenbHO 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIILHBIC peaKHI/II/I
bu6moreka [IOK
" 1
TOTO Mo pasaeity > https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmmorexa LOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEeHUE U yriyosieHre 3HaHUuN 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHEL 2-CP https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
UX COCTMHEHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 5 bubnuoreka [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u 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

KPEMHUN U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJUIbl M MX COeIUHEHUA
bu6mmoreka [{OK
. i 4
3.1 Obmue cBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxkueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeaa
4.1 BemecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOAX TIO3HAHKS B XUMUHU 1 brbmorexa [TOK
https://m.edsoo.ru/ff0d227e
[IpakTueckas padota Ne 1 «IIpasuia
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
paszaeseHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas pabota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmmorexa [JOK
PuMEp P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka [JOK
6 A 1
TOMPIL H MOJICKYIIbL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XUMHUYECKUX BIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u c10XKHBIE BELIECTBA 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢c



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

bubmnoreka [IOK

9 A -
TOMHO-MOJICKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xummueckas popmyra BaHeHTI;IOCTB aTOMOB bubmmorexa LIOK
pMyJI8. https://m.edsoo.ru/ff0d2eae
XUMUYECKUX IJIEMEHTOB
11 OTHOCHuTENBHAS aTOMHAs Macca. bubnuotexa [JOK
OTtHOocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO dJIEMEHTA B bubmmoreka [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycloBUs NPOTEKaHUS bubnuorexa [JOK
15 .
XUMHUUYECKUX pPeaKImil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruncnenus koandecTBa, MacChl BEIIECTBA bubnuoreka [{OK
M0 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMU4eCcKuX peakiuil
18 (coe I/IIiHI/I}Iu a3JI0KCHUS 3a1\I/:e euHI/ISI bubmmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNeaucT. O6o0IeHne U Bu6mmorexa LIOK
1 AT Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponsHas padota Nel o reme bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKHE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs rasoB. CocraB Bo3ayxa.

bu6mmoreka [IOK

21 Kuciopox — 31eMeHT U IPOCTOE BELIECTBO.
pol p m https://m.edsoo.ru/ff0d448e
Os3on
dusuyeckue U XUMHUIECKHE CBOMCTBA
22 KHCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE) bubmorexa HOK
p p » TOP ' https://m.edsoo.ru/ff0d4614
ITousarue 00 okcumax
CrocoOblI MOJIyd4eHHS KUCI0pOa B
23 nadoparopuu Zlqn OMI)IHIJ'IerHOJICTI/I bubnmorexa [TOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3 (PexT XuMHIECKOU peakIiuy,
24 IMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUU bubmorexa LOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUCCKHUX PEAKITUIX
Tommmso (HedTh, yroab U METaH).
25 3ar HSHCI-EI/qul;OS o a, CII0COOBI lro bubmmorexa TTOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckas padota Ne 3 o Teme
26 «[Tonyuenue u codbupanue KUCIopoaa bubmmorexa [JOK
yi N p pod, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
97 Boaopoa — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHATHE O KHCIIOTAX U COJISIX bubmorexa [IOK
https://m.edsoo.ru/ffod50d2
30 CrniocoObl nosryyeHus Bo10poia B bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
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nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o teme

bu6mmoreka [{OK

31 «ITonyuenne u cobupanue BOAOPOIA,
7 o P Hopoa https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €TI0 CBOMCTBY
N bubnuorexa [JOK
32 Moasapuslii 006EM razos. 3akoH ABorajapo
p s https://m.edsoo.ru/ff0d542¢
Brurunciienns 00b€Ma, KOJIMYECTBA BEECTBA
33 rasa 10 €ero U3BECTHOMY KOJHNYECTB bubnmorexa LHOK
. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Berurcnenus 006EMOB Ta30B 10 YPaBHEHHIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [OK
peait o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusznueckrue U XUMHUYECKUE CBOMCTBA BOIbI bubmorexa HOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsaTne 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurtens. HackieHnbie u
37 HEHACBIIIEHHBIE pacTBOPEL. MaccoBast 01t bubmmorexa [JOK
Hl p PPl a https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B paCTBOPE
[TpakTruueckas pabota Ne 5 o reme
38 «[TpuroroBiaeHne PacTBOPOB C ONPEACIEHHON bubmorexa [IOK
p N B p p e https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JICi paCTBOPEHHOTO BEILECTBAY
39 KonTponsnas pabora No2 mo teme bubnuoreka [JOK
«Kucnopoa. Bomgopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosmydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KIacCHU(pUKALIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHUMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHYECKHE CBOMCTBA KHCIIOT Bubamorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIocoObI bubnuorexa [JOK
MOJIYYCHUS, XUMUUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTtruueckast padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 ['enernueckas cBsi3b MEXy KJaccaMH bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN htts://m.edsoo.ru/00adach?
KonTponsnas padora Ne3 mo teme BuGmorexa [OK
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9ela
COETMHEHU I
51 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuoreka [IOK

XHMHUYECKUX 3JIEMEHTOB. IIoHsATHE O rpymnmnax

https://m.edsoo.ru/00ad9ffa
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CXOJHBIX 3JICMCHTOB

Ilepnoanueckuit 3axoH u Ilepronuueckas

bu6mmoreka [{OK

52 CHCTEMA XUMHYECKHX ieMeHToB 1. 1.
A https://m.edsoo.ru/00ada52c
Meuneneena
53 ITeproasl, TPYIIIBI, ITOATPYIIIIEL bubnmorexa LOK
P » TPYIIIBL, HOArpYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bubnuotexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHe TeKTPOHHBIX 000JI0YCK aTOMOB
55 anemeHToB Ilepuonnueckoit cuctemsr J[. U Bubamorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Meuneneena
XapakTeprucTUKa XUMHUIECKOTO dJIEMEHTA 110
. bu6moreka [IOK
56 ero nosioxeHuto B [lepuoauieckoit cucreme
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [lepuoamyeckoro 3akoHa s
57 pa3BUTHS Hayku U TipakTuku. /. 1. bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEAaror U https://m.edsoo.ru/00ada96e
IpaKJIaHUH
58 DJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
XUMHAYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHasg xuMu4deckas CBsA3b Eubmorexa HOK
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
60 KoBanenTHas nojspHas XuMH4ecKasi CBS3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HemoysipHas XuMudeckasi CBSI3b

https://m.edsoo.ru/00adaab9
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bubmnoreka [IOK

62 Crenes okucieHiA L https://m.edsoo.ru/00adae28
63 OKHUCITUTENFHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU 1 bubamorexa [OK
https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHUCITUTEITH ¥ BOCCTAHOBUTEIIH 1 https:/ m.edSO(])_.[ ru/00adb076
65 KonTponsnas pabora Ne4 no teme 1 bubnuoreka [JOK
«Ctpoenue aroma. XUMHUYECKasi CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHblil ypok. O60011eHNE U 1 bubnuoreka [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWICTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 Bubamorexa [JOK
P p https://m.edsoo.ru/00adb6b6
(507 (001 ()):!
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca
5 Knaccudukarys XuMUYeCKUX PeaKIiui 1mo 1 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
bubmuoreka [JOK
7 peakiuu. [loHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIIUIX
3 [ToHATHE O XUMHUYECKOM PAaBHOBECHUHU. 1 bubnuoreka [JOK

q)aKTOpLI, BJIMAOIIHUEC HA CKOPOCTH

https://m.edsoo.ru/00adc28c
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XMMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTETLHO-BOCCTAaHOBUTEIIHHBIC bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUSI peaKIuil bubmrorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MpeACTaBICHUI 00 Bubnuorexa LTOK
. https://m.edsoo.ru/00add5d8
ANIEKTPOJIUTUYECKON TUCCOLMAIUU
XHWMHUYECKUE CBOMCTBA COJIEU B CBETE
13 MpeACTaBICHUH 00 AIEKTPOIUTHUECKON Bubmmorexa [IOK
https://m.edsoo.ru/00add8b2
JMCCOLIMAIluN
14 [TonsaTue o runmponuse comnei Bubmmorexa [IOK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [JOK
15 O06001eHre 1 cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponsnas pabora No2 no teme
17 «DQNEKTPOIUTUYECKAs TUCCOIHAIIHSL. Bubmmorexa LIOK
https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKlIUU B pacTBOPax»
18 OO1as XxapakTepucTUKa raJIoreHOB. bubnuoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CosiHast KMCIIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITomyuenue CoNSTHOM KUCTIOTHI, H3y4eHUe bubmorexa HOK
L ek https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Berurcnenus o ypaBHEHUSM XUMHYECKUX
21 €aKIUH, €CITM OJTMH U3 PEarcHTOB JaH B bubmorexa HOK
p ’ P https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mrast xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(DUKAIIHA CEPHI.
23 HaxomI:IeHHe cephl I/Iq)eé coezmHezmﬁ B bubmmorexa TOK
P C https://m.edsoo.ru/00ade64a
npHupoie. XMMHUYECKHE CBOMCTBA CEpBI
24 CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE pPeaKlnu, JIeXkKaII1e B OCHOBE
MIPOMBIIIIJIEHHOTO CII0co0a MoTydeHus
. bubmuoreka [JOK
26 CEPHOM KUCIOTHI. XUMUYIECKOE
B https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroIIel cpebl
COEJIMHEHUSIMU CEpBI
97 Brrunciienue MaccoBoit 10JIM BeIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
28 OOm1ast xapakTepuCTHKa JIeMeHTOB VA- bubnuorexa [IOK
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rpynmsl. A30T, paclipoCTpaHEHUE B
npupoje, GU3nIecKne U XUMHUECKUE
CBOICTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero GU3NIeCKue U XUMUYECKHE

bu6mmoreka [{OK

29
CBOMCTBA, ITOJIy4CHHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
[IpaxTueckas padota Ne 3 o Teme

30 «[Tony4yeHne aMMuaKa, U3yudeHUE ero bubmorexa HOK

Y ek https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH

32 aMMOHMUS B KAYE€CTBE MUHEPATbHBIX bubnuorexa [JOK
ynoOpenuii. XuMuieckoe 3arpsa3HeHue https://m.edsoo.ru/00adf518
OKpY’Kalolllel Cpeibl COeAMHEHUIMHU a30Ta
Docdhop. Oxenn bocdopa u

33 (fpoc:ii))o pHaﬂ KI/ICJ'I((l))Ta (1)(1)1/11)31/1(‘;?%1/16 u bubmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnons3oBanue dochaToB B KauecTBe
34 MUHEPAJIBHBIX YI0OpEeHU. 3arpsi3HEHUE Eubmorexa HOK
p N yAobP - 24rP https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHUE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK

po0JIEeMBI, CBSI3aHHBIE C OKCUIOM
yriepoaa (1V)

https://m.edsoo.ru/00adfebe
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bubmnoreka [IOK

37 YTOMbHA KHCTOTA it € con https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme BuGmorexa [OK

38 "Tlonyueue yrieHenoro rasa. https://m.edsoo.ru/00ae027e
KagecTBenHas peaxiysi Ha KapOOHAT-HOH"
[TepBoHauaNbHBIE TIOHATHUS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa LHOK
S — https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coeannenus Bubamorexa [IOK

https://m.edsoo.ru/00ae080a

[IpakTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonTtponbHas padota Ne3 o teme

42 «Baxnelimue HeMeTauIbl U UX Bubmmorexa [IOK
SS— https://m.edsoo.ru/00ae0el8
OO01as XxapakTepUCTUKa XUMUYECKHX

43 3JIEMEHTOB — METAJLUIOB. Merannndeckas bubnuoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GuU3nyYECKUe CBOMCTBA METAIJIOB
XUMUYECKHE CBOWCTBA METAILJIOB.

44 DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM bubmorexa HOK
MCTATIOR https://m.edsoo.ru/00ae1156
OO11re cnocoObl MOTyYeHUsT METAIIIOB.

45 CrnnaBel. BeruncneHus mo ypaBHEHUSIM Bubmmorexa LIOK

XUMHUYCCKUX peaKHHﬁ, €CJIM OJUH U3

https://m.edsoo.ru/00ael156
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pEeareHToB COJAEPKUT IPUMECU

46 [TonsiTHE O KOPPO3UH METAIIIOB bubamorexa [OK
https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK

41 [lenotrbte MeTAMIL https://m.edsocI)_.[ ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [TOK
https://m.edsoo.ru/00ael4b2

49 [[ler0uHO3EMENBHBIE METAITBI — KaJIbIIHI bubnuotexa [JOK

W Maraui https://m.edsoo.ru/00ael5e8

50 Baxxnenmme coeTUHEHUS KBTS bubmmorexa TOK
https://m.edsoo.ru/00ael5e8

51 O06o00meHre 1 CHCTEMAaTH3allus 3HAHUH

59 JKEcTKoCTh BOABI M CIIOCOOBI €& bubnuorexa [JOK

YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTrueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOIBI 1 METOIBI €6 bubmmorexa TOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bu6mmoreka [JOK
>4 Adtiomuiii https:// m.edsoc%.I ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Weneso bubmuoreka [JOK
https://m.edso00.ru/00ae1d86

57 Oxcunpl, THAPOKCH B U cou xkene3a (1) u bubmuoreka [JOK

xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O0o001IcHNEe B CHCTEMATH3alKs 3HAHU I
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[Ipaktudeckas padora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 33734 110 TEME 1 bubmmorexa [TOK
. https://m.edsoo.ru/00ae3de8
«BaxxHeumme MeTaJIbl ¥ UX COCTMHEHUS
Brruncnenus mo ypaBHEHUSM XUMHUYECKHX
€aKIUi, eCIIM OJUH U3 PearcHTOB JaH B
60 fl36I)ITKe WA COJlep)KI/ITI:'IpI/IMCCI/I. 1 brbmmorexa [OK
. https://m.edsoo.ru/00ae1750
Breramciienus MmaccoBoi J0JIM BBIXO/1a
MPOAYKTA PEAKIIHI
61 O060011IeHe U CUCTEMAaTHU3aIUs 3HAHHUHA 1
62 KonTtponbnas pabora Ne4 no teme 1
«BaxHeuie MeTajlibl U UX COSAUHECHUS
63 BeniecTBa n maTtepualbl B MOBCEAHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuorexa [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 PoJsib XuMuu B perieHnn 3K0JI0TrHYECKUX 1 bubnuoreka [JOK
npoosieM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3alys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001LIEHNE U 1 bubnuorexa [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IeHue 1 1 bubnuorexa [IOK
cUCTEMAaTU3alys 3SHAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111ecTBO

«M3parenscTBO «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Xumus. 8 knacc. Yuebnuk (aBtopsl O. C. I'abpuensn, 1. I'. Octpoymos,
C. A. Cnankos).

2. Metoanueckoe nocodue. 8 kinace (aBropsl O. C. 'abpuenssn, U. I'.
Octpoymos, U. B. AkcéHona).

3. [Iporpamma kypca xumuu 1 8—9 kiaccoB 00111e00pa3oBaTeIbHbIX
yupexaenui (aBropsi O. C.

["abpuensn, C. A. Cnankos).

4. Pabouas Tetpans. 8 kiace (aBropel O. C. 'abpuensn, C. A. Cnankos).
5. Tetpanp 11t 1TaOOPATOPHBIX OMBITOB U MPAKTUYECKUX PabOT. 8 Kiacc
(aBtopmer O. C. I'abpuensn, U. B.

Axkcénona, U. I'. OctpoymoB).

6. Xumus B TecTax, 3a/lauyax u ynpaxnenusix. 8 kiacc (aBropsl O. C.

INabpuensn, U. B. Tpuryouax).



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

8 KIIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://'www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

9 KJIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://'www.chemistry-chemists.com/

5. https://chem-oge.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry






		2023-09-21T11:13:32+0800
	МАЙОРОВА НАДЕЖДА ВЛАДИМИРОВНА




