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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepasibHONM paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeaMmera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepaunu.

[Iporpamma mo xumum MaéT MpEACTABICHHE O LEJAX, OOIIel CcTpaTeruu
oOy4eHUs, BOCIHUTAHUS W Pa3BUTUSA OOYUYaAIOIIUXCS CPEJACTBAMH Y4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npelycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHus, a Takke TpeOOBaHUMU
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHUs MNpeameTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
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 YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 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
OoOydJarommXCcs, HABBHIKOB HMX CaMOCTOSITCNIbHOW y4eOHOW JesSTEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCEJIHEBHOM KU3HU, TaK U B MIPOPECCHOHAIBHOU JIESITEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIIa HA E€IWHCTBO MPUPOABI M  YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCcTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJaJd B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpakK€HWEeM 0a30BOM HAyKW XMMHH Ha ONpeeTIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
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€ nzydeHuto. CoiepkaHue CKIIaJIbIBACTCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMu4ecko peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 10
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 XUMHUYECKOU CBA3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT
OTHOTO ypOBHA K JPYrOMY, BBIMOJHAS (QPYHKIUHM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX 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. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUECHUEM



3HAHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOMUH MUpP»,
«buonorus. 5-7 knacce» u «Pusmuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XUMHUU MPOUCXOAUT (POpPMHpPOBAHME 3HAHUU OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa 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 MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POpPMHPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUW W HMX NPUMEHEHHWU B Yy4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEIbCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOro
oOpalieHust ¢ BEIIeCTBaMH B TTIOBCETHEBHOM JKH3HHU.

[Ipy u3ydyeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
BaKHOE 3HAUYCHHUE IPHUOOpETN TaKHUe IIeNIH, KaK:

— (opMUpOBaHHE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOE MpPUOOIICHHE
oOy4Jaromuxcs K CaMOCTOSITENIbHONW MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX  TPUOOPETEHUIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOPA3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJFOUEBBIX KOMIIETCHIIMI), WUMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE JJIS pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— ¢opMupoBanue o00mIeH (QYHKIHMOHATBFHON H €CTeCTBEHHO-HAYYHON
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSICHATH U OIICHUBATH SIBICHUS
OKPY’KaIOLIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOM JESITEIbHOCTH;

— ((dopmupoBaHne y O0OydYalOmUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MMOHUMAaHMSI UEHHOCTH XWMHUYECKHUX 3HAHUW [JIs1 BBIPAOOTKM SKOJOTMYECKU
1eJIeCO00Pa3HOTO TIOBEACHHSI B OBITY W TPYJAOBOM JESITEIBHOCTH B IETAX
COXpaHEHHMs CBOETO 37J0POBbs U OKPYKAOUIEH MPUPOTHON CPEIBI;

—pa3BUTHE MOTHBAIUA K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHSI OOIIEUETOBEYECKUX IIEHHOCTEH,



FOTOBHOCTH K OCO3HAHHOMY BbIOOpY Tpoduiass U  HANPaBICHHOCTH
JanbHeuIIero o0yyeHusl.

OO6miee yucao 4YacoB, OTBEAEHHBIX JUIsI WM3YYEHUsS] XMMHUU Ha YPOBHE
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 XUMHUM B )KU3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
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 BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcUTENBHAST MOJICKYJIsIpHAsi Macca. MaccoBas J0JIsl XMMHUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
OPU3HAKK. 3aKOH COXPAaHEHUS MacChl BEIIECTB. XHMHUYECKHE YpaBHEHUS.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpamieHus ¢ JabopaTOpHBIM O00OpyAOBaHHWEM, H3YYCHHUE H
omucanne (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MPOKaJMBAHUE MEIHOW MPOBOJOKHU, B3aUMOJAECHCTBUE Mela C KHUCIOTOM)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3ammojeHcTBHE
xenesa ¢ pactBopoM comu menu (1), n3yuenue cnocoOoB pa3aesieHus cMeceit: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
OMMCaHUE PE3yJbTATOB MPOBEJCHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/TaHle MojieNiel MOJIeKyJ (IIapOCTEPAKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxkaeHue kuciiopojia B mpupone, (puznueckue u XUMHUECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kuciopojga. CrocoOsl
MOJIyYEHHUs KHUCIOpoJa B J1abopaTopuud U MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M JHIAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: yrojb M METaH. 3arpsa3HCHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Thl M0 XUMHYECKUM YPaBHEHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHusi. Posib pacTBOpOB B MpUPOAE U B KU3HU yeaoBeka. KpyroBopot
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
Heconeobpasyromue. Homenknarypa okxcumoB. dusmueckue U XUMHUYECKHE
cBorcTBa OKCUI0B. [loyuenue okcumos.

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

Kucnortel. Knaccudukanus kucnor. Homenkinarypa kucinor. @uszndeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnueckas CBs3b MEXKYy KJIIACCaMU HEOPTaHUYECKUX COCIUHEHHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MojlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M TIpeKpalleHus TopeHusi (TMokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJIOB M OINKMCAaHUE WX CBOWCTB, IOJy4Ye€HHE, COOMpaHue,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojopoja ¢ okcusoM meau (1) (Bo3MoxkHO HCTIONB30BaHKE BUIEOMATEPUATIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTE pPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXHO HCHOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB PAa3JIUYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumoeincTBus okcuna meau (ll) ¢ pactBopoMm cepHOIl KUCIOTHI, KHCJIOT C
MEeTaJIaMU, PEAKLINI HeUTpanu3aluu, MoJIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHuCINTETBHO-BOCCTAHOBUTE/IbHBIE 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 TUAPOKCHU/IBI.

[lepuognueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
[Tepuoner u rpynnbl. DU3HMYECKHM CMBICT MNOPSJAKOBOIO HOMEpA, HOMEPOB
NEepUOIa U TPYNIbI SJIEMEHTA.

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 nosoxxeHutro B [lepuonnueckoi cucreme /1. 1. Menneneesa.

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

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHAYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

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

Crenenp oxucineHus. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE PEAKLINHU.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHI
(ropeHue, peakivu pa3ioKeHUs, COCTUHEHUS).

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
PEIMETOB €CTECTBEHHO--HAYYHOTO 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, HEUTPOH, HOH, HYKIU],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, Ta3, (PuU3MUecKue BEIUYHUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIBI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. . MenpaeneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
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 THUIA KPUCTAINIMYECKON PEIIETKU
U BUJa XUMHYECKOU CBS3H.

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

Knaccudpukanuss XUMUYECKMX peakluid MO pa3iMYHbIM MHpH3HaKaM (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OJK30- M SHIOTEPMHUYECKHE
peaKunuH, TEPMOXUMHUYECKUE YPABHECHUS.



[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. DaKTOpHI, BIHSAIONIME HA CKOPOCTh XUMHUYECKOW pEakiuu U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

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

Teopus BJICKTPOJIUTHYECKOM  JTUCCOLMALMH. DIIEKTPOTUTHI 151
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd 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:

03HAKOMJICHHE C MOJEISMH KPUCTAINIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOJHOCTA PACTBOPOB BELIECTB, Ipoliecca TUCCOLMALMU 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  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUMNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThKa TamoreHoB. (OCOOEHHOCTH 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, XMMUYECKHE CBOMCTBA, MOJyUYeHHE, TpUMeHeHue. [leicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHTOB  VIA-rpynmel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble CTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA 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 OKcUIoB. CepHas KucClIOTa, (U3MYECKUE U
XUMUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENS Kiacca KHUCIOT U
cnenuduyeckrue). XUMUYECKUE PEaKIINH, JeKalllkie B OCHOBE MPOMBIIIIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusi Ha cyibdaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B npupoaec. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl
COEIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

O6mmas xapakrepuctuka meMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHBIE CTENEHU OKUCICHMS. A30T, pacnpoCcTpaHEHHE 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.
KauecTtBeHHas peakiys Ha MOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJIydeHHe,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBbHBIX YyA00peHHi. XUMHUECKOe 3arpsi3HEHHUE OKpY>Karolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsI3HEHNE BO3AyXa, MOYBBI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumudeckue cBorctBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocdaroB B
KayeCTBE MUHEPAJIbHBIX y100pEHUIl.

O6mast  xapakrepuctuka d1meMeHToB |VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PACIpOCTpaHEHUE B MpHUpPoAE, (U3MYECKHEe U XUMUYECKHe
cBoiicTtBa. Ancopouusi. KpyroBopot yriepona B npupone. Okcuabl 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
spdekr. YrompHas Kuciaora U e€ conM, UX (U3MUECKHEe U XHUMUYECKHUE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSX yTiepona (MeTaH, dTaH, JTHJICH, alleTHJICH, dTaHOJI, TJIHIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIICHHOCTH. [loHATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMmHHsS B mpupoxae. OOmue mpencraBieHus o0
okcune kpemuus (1V) u kpemuueBoit kucnore. CHIMKATBI, KX HCIIOJb30BaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEIbHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

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 M HUX COEIUWHEHHUN (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHONW CEPHOM KHUCIIOTHI, H3y4YEeHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
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 KOHIICHTPUPOBAHHON Aa30THOW KUCIOTHI C MEbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pemérok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJy4YeHHe, COOMpaHHWe, PAaclo3HaBaHWE M W3YYCHUE CBOMCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmmne HeMeTaibl U UX COCAUHECHUS .



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] KPUCTAINYECKAS PEIETKA. DIEKTPOXUMUUYECKUN Pl
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 MPUMEHEHNE B OBITY U TPOMBIIIIJIEHHOCTH.

[[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). OKcuIbpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IIeI0YHBIX
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
CBOWMCTBa MarHusgd W Kalbllud. BakHeiline coeauHeHus Kaabluus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHUE B MPHUPOJE.
dusznyeckne M XUMHUUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBa
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

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

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMsl M HATPpUs C BOJOW (BO3MOYKHO HCIIOJB30BAaHME BHUACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMKA HA HOHBI: MarHusl, KaJblMs, ATFOMUHMS, [IMHKA, KeJIe3a
(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, PEIICHUE SKCIEPUMEHTATbHBIX
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 0KOrax U OTPaBICHUSX.

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

Xumuueckuit IKCnepumenm:

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

Mescnpeomemmuoie ceazu

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 ecTecCTBEeHHO-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, HEWUTPOH, WOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KPUCTAINTUYECKass pEmIETKa, CIUIaBbl, (U3UYECKUE BEIUYHMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

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

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE TMOPOJIHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOTI'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEHMs] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HAaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTpPakalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBATBCS CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUS .

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOTO OOIIECTBAa, CHIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIiel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBOH U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHHM B  KOJUJIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B
0OIIIECTBEHHO MOJIE3HOM, YUEOHO-UCCIIeIOBATEIBCKOM, TBOPUYECKON M JPYrux
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMOJTHEHUU YY€OHBIX, MTO3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH XUMUYECKUX
OKCIIEPUMEHTOB,  CO3JaHUU  YYEOHBIX  TMPOEKTOB,  CTPEMJICHHS K
B3aMMOITOHMMAHUI0O W  B3aWMMOINOMOINM B  TIpoIllecce OATOM  y4eOHOM
NEeATEeIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE NOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MTOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



ITI03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUUI
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HAOJIOAaEMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOW KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHON paldoThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATypOM, JOCTyINHBIMM  TEXHUYECKHUMH  CpPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JIO003HATEIbHOCTb, TOTOBHOCTbh U
CIOCOOHOCTh K  €aMOOOpa30BaHHIO, NPOEKTHOW U  HCCIEJ0BaTENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIE€HHOCTH U YPOBHs 00y4YeHHS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEACTBUN U
HETMIPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTOMS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHUS TpaBHJl  0E30MacHOCTH  IpHU
oOpalieHN ¢ XUMUYECKUMHU BEIIeCTBAMU B OBITY U peabHON KU3HH;

5)Tpy1oBOro BOCIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY HM3YyUYEHHIO MPOQeccuil U Tpyaa paziIuuHOTO
pona, yBaXKeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUUA N0 XUMHUHU, OCO3HAHHBIN BBHIOOP
UHAUBUAYATbHOM  TPAGKTOpPUM MPOAOKEHHS 00pa3oBaHUsT C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJaliTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH LEIeCO00pa3HOEe OTHOUIEHWE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIECTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nYecKoMy U MCUXUYECKOMY 3/70pPOBbIO, OCO3HAHUE LEHHOCTU COOJIOAEHUS
npaBui 0€30MacHOro MOBEAEHUS MpH paboTe C BEIIECTBAMH, a TakKXe B
CUTYalMX, YTPOKAOUIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy9aeMbI€ IPU N3YUCHUN XUMHH, JJIS
pelIeHusl 3a/a4d, CBA3aHHBIX C OKPYXKAIOWIEW MNPUPOAHOM Cpeaou, I
MOBBIIICHUST yPOBHS JKOJIOTHYECKOW KYJIbTYPBI, OCO3HAHHS TJIO0ATHHOTO
XapakTepa 3KOJOTMYECKUX NpoOJeM U MyTell HX peuieHus MOCPEICTBOM



METOJI0OB XUMUH, FKOJOTUUECKOTO MBIIUICHUS], YMEHUSI PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATILHOU IPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIACISIOT 3HAUYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOICHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJISIIOT HA OCHOBE 3HAHUW U3 OATUX MOpeaMeToB  (HOpPMHUPOBATH
npeACTaBiICHUE O IIEJIOCTHOW HAay4yHOW KapTUHE MHpa, U YHUBEpPCAJbHbBIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TUTAHUPOBAHHUIO U OCYILIECTBICHUIO YYEOHOU JIEATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBble JJorn4ecKkue NecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUHN: PACKPBIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C IPYTUMU MOHSATUSMHU ), UCTIOIH30BAThH
HOHSITHS JJ11 OOBSICHEHUS OT/ACNbHBIX (DAKTOB U SIBIICHUMN, BHIOMPATh OCHOBAHUS
U KpUTepUd JUIsl KiIacCU(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXIY OOBEKTaMU
U3YYEHHsI, CTPOUTH JIOTHUYECKUE PACCYKACHUS (MHIAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AENaTh BBIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B TMpOILECCE MO3HAHUS MNOHATUA (NIPEAMETHBIE U
METanpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MCIOJIb3yEMbIC B
XUMHH, TPeoOpa3oBbIBaTh IMIUPOKO TPHUMEHSIEMbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUIN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyina
U ypaBHEHUE XUMHUYECKON pEaKIMHu — MPHU pPElIeHUH y4eOHO-TI03HABATEIHLHBIX
3aa4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPHU3HAKH HM3y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX PpEaKIMi, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M W MNPOTHBOPEUYUS] B
M3y4aeMbIX MPoIeccax U sIBICHUSX.

ba3osrble ucciaenoBare/bCKHe 1eMCTBHA

YMEHHUE HUCTO0JIb30BaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUSA THUIOTE3bI IO
MIPOBEPKE MPABWILHOCTU BBICKA3bIBAEMBIX CYXICHUM;



MpUOOPETEHHE OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMK U IPOBEICHUIO
YUYEHMUYECKHX JSKCIEPUMEHTOB, yMEHHE HaOIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJBI [0 pe3yibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATDH
OTYET O MpoJIeTIaHHOM padorTe.

Pab6ora ¢ undgopmaumeii:

yMEHHE BbIOMpATh, AHAJTU3UPOBATh W HHTEPHPETUPOBATH HHPOPMALUIO
pa3sIUYHBIX BHUAOB W (OPM NPEACTABICHUS, TMOJYyYaeMYyl0 U3 Pa3HbIX
UCTOYHUKOB (HAay4YHO-TIOMYJISIpHAsl JIMTEepaTypa XHMHYECKOTO COJEp KaHMs,
CIpaBOYHble MocoOusi, pecypchl HMHTepHeTa), KpUTUYECKH OIICHUBATH
IPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(POpMALIHIO;

yYMEHHE NMPUMEHATh Pa3jIM4yHbIe METO/IbI U 3aIMPOCHI MPU MOUCKE U 0TOOpE
UH(GOPMAIIMK ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3324 OMpPEIeIEHHOTO TUTIA, TPUOOPETEHHE OIbITa
B 00JIACTH HCIOJIb30BaHUSI MH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTHMBHOTO HCIOJIb30BAHUSL PA3TUYHBIX MMOUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCcTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOMHAIUSIMU;

yMEHHE HCIOJIb30BaTh W AaHAIM3UPOBaTh B IIpollecce Y4YeOHOU U
UCCJIeI0BATEIhCKOM NEesTebHOCTH UH(pOpPMAIIIIO 0 BIIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SHUCTBA W TPAHCIOPTA HA COCTOSHUE
OKPY’KAIOIIEH MIPUPOIHOM CPEIBI.

KomMmyHuKkaTHBHBIE YHUBepcaIbHbIE yUeOHbIe 1eificTBUS:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XOJe aAuaiora U (Wiau) JAUCKYCCHUH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHSI IPEVIOKEHHOM 3a1a4H;

YMEHUSA TPEACTaBIsATh IOJYYEHHbIE pe3yJbTaThl [O3HABATEIbHOM
NEATENbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3EHTALMI0
pE3yJIbTATOB  BBINOJHEHUS XHMHYECKOrO0 JKCIIEpUMEHTa (1abopaToOpHOro
OTIbITa, 1a00paTOPHON PabOTHI MO MCCIIETIOBAaHUIO CBOWCTB BELIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUSI Y4E€OHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MIO3HABATEJIBHON W  MCCIIEJOBATEIIbCKOM  JAESATENBHOCTH IPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unuii  (oOCykJeHus, OOMEH MHEHUSIMH, «MO3IOBBIE  IITYPMBI»,



KOOpPJAWHAIMSA COBMECTHBIX JICMCTBHM, OIPEICICHUE KPUTEPUEB IO OLICHKE
KauecTBa BHITIOJIHEHHON pabOThI U Apyrue).

PeryasiTuBHbIE YyHHUBepPCAJIbHbIEC Y4eOHbIe 1eiCTBHS:

YMEHHE CaMOCTOSITEIIbHO OMNPENEIISITh LEIU ACATEIbHOCTH, MIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTENbHOCTD, BHIOMpaTh Hanbosee 3pPeKTuBHbIE CIOCOOBI PEIIeHUsS] YUeOHbIX
Y TIO3HABATEJIbHBIX 33/1a4, CAMOCTOSITEJIbHO COCTAaBIATh MWW KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM MPU BBITOJHEHUM 3aJaHUM C YYETOM
MOJIYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKITUSX,
OIIEHUBATh COOTBETCTBUE MOJYUYECHHOTO pe3yJibTaTa 3asiBICHHOW 1IE€JU, YMEHUE
UCIIONb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, MPEHJIaraéMbleé B YCIOBUU
3aJIaHU M.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeamMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
coJlepKaHMs, YCTaHOBJIEHHOTO JaHHOH (enepaiibHON paboyeil mporpaMmmoi,
BBIICJISIIOT: OCBOCHHBIC O0YYaIOIMMUCS HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI
nercTBui, crenuuyeckue IS TpPEeAMETHON obsacth  «XUMUS», BB
NEATEJIbHOCTA [0 IOJYYEHHUK) HOBOIO 3HAHUs, €ro HMHTEPIpPETALNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX IOHATUN: aTOM, MOJICKYJIA,
XUMHUYECKHUM BJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpPOJHAs M HEOJTHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCH]I, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAYECKas pEaKLHs,
KIaccuUKAIMS PEaKIUi: peakluy COSTMHEHUS, PEAKIIUU PA3I0KEHUS,
peakuu 3aMelIeHHs, PeaKkIMu OOMEHa, JK30- U SHIOTEPMUUYECKUE
peakiuu, TeTUIoBor 3PGEKT peakuuu, SApO aToMa, JIEKTPOHHBIN CITOM
aToma, aToMHasi oOpOuTadb, paadyc aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJISAPHAs KOBAJEHTHAsl CBSA3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (MPOLEHTHAas
KOHLICHTpAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX NOHATHU U
MPUMEHSATH 3TU MTOHATUS IPU ONMCAHUH BEIIECTB U UX MPEBPALICHHUI;



WCIOJb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBjieHUs (Hopmyl
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

OTpEeNeNATh  BAJCHTHOCTh aTOMOB  DJIEMEHTOB B  OWMHApHBIX
COCMHEHUAX, CTENEHb OKHUCICHUS JJIEMEHTOB B  OWHApHBIX
COCMHECHUAX, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coeMHEeHUN Mo ¢GopmysiaM, BUJ XUMUUYECKON CBS3M (KOBaJIGHTHAs U
MOHHAs1) B HEOPTaHUYECKUX COETUHECHUSIX;

packpbiBaTh cMmbich llepuonnueckoro 3akona JI. M. Menneneena:
J€MOHCTPUPOBATh MOHMMAHUE TEPUOJUUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKHUX JIEMEHTOB OT MX MOJI0KeHud B [lepuoanueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacCChl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUSI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh M XapakTepu3oBaTh TabiuuHyro Gopmy [lepuogndeckoit
CHUCTEMbl XHUMHUYECKUX DJJIEMEHTOB: pa3iuyaTh TMOHATUS «TJaBHad
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynma)», mansie
U OOJIBIIKME TIEPUOAbI, COOTHOCUTHh 0003HAYCHUS, KOTOPhIE UMEIOTCS B
tabimune «llepuognyeckas cucrema xumuueckux snemeHToB J[. .
MeHzeneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, oOIIee YHucio
AJNIEKTPOHOB U PACTIPEEICHUE UX 110 AIEKTPOHHBIM CIIOSM);
KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOpraHUYEeCKue
BEILECTBA, XMMUYECKHE PEAKINU (IT0 YUCITY U COCTAaBY YYaCTBYIOLIUX B
peaKIuu BEIIECTB, M0 TeIIOBOMY 3 ]eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAccoB,  MOATBEpXkAas  ONUCAHHWE  I[PUMEpPaAMHU
MOJIEKYJISIPHBIX YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;
IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHUMHUYECKHX
IpEeBpalICHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO MU MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o (opmyre
COEMHEHUS, MAaCCOBYIO [IOJI0 BEUIECTBA B pPACTBOPE, MHPOBOJUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKON peaklny;

OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIHOW JIESITENIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTeMaTH3AIHIO,
KJIacCU(UKAIUIO, BBISIBICHHE MPUYMHHO--CIEACTBEHHBIX CBSI3€H — JUIst
W3y4YECHUsI CBOMCTB BEHIECTB M XMMHUYECKUX PEAKLIHH, €CTECTBEHHO-



K

Hay4yHbIE  METOJbl  TO3HAHUS —  HaAONIOJICHWE,  HM3MEpEHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEasIbHbI U MBICIICHHBIN );

CIENOBaTh IMPABWIAM  IIOJb30BAaHHUS XUMHUYECKOM TIOCYIOU U
nabopaTopHbiM 00OpYyIOBaHUEM, a TakKXKe MpaBUiIaM OOpalIeHUs: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKUUSIMU TIO BBIMOJHEHUIO
1a00paTOPHBIX XUMHMYECKUX OMNBITOB MO MOJIYYEHUI0O U COOMpPaHUIO
razoo0pa3HbIX BeEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACTEHHOM MAaCCOBOWM JOJIEM PACTBOPEHHOIO
BEIECTBA, TJIAHUPOBATh M MPOBOJIUTH XUMUUYECKUE DKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB WIEJIOYEHM U  KHUCIOT C  TOMOIIBIO
UHAUKATOPOB (JIakMyc, peHonpTaaent, METHIOPAHXK U PYTHE).

KOHIly 0OyueHusi B 9 KJjacce IpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSTUM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
b dexT peakuuu, Moib, MOJSPHBIA O0BEM, PaCTBOP, DIEKTPOIHUTHI,
HEANEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMBIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCJIEHHME U  BOCCTAHOBIICHHE,
aloTponusi, amMQpOTepPHOCTh, XUMHUYECKass CBS3b (KOBaJEHTHas,
WOHHAsl, METaJUIMYecKas), KpUCTAJUIMYECKasi pemeETKa, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON pEaklHH, MPeaeIbHO
nonyctuMast konuentpanusa [/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX ITOHATUH U
IIPUMEHSATH 3TH NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJHMKY IS COCTaBIIeHUS (opmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCJIHMHEHHUSX Pa3IMYHOIO COCTaBa, NPUHAIJIEKHOCTH
BEILECTB K OMNpEAEIEHHOMY KJIacCy COEAUHEHUU Mo (GopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, MeETa/lInuecKkas) B
HEOPraHMYECKUX COCIMHEHUSIX, 3apsA]l UOHA M0 XUMHUYECKOH (opmyiie,
XapakTep Cpeapl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEAWHEHUU,
THUIl KPUCTAUTUYECKOU PEIIETKA KOHKPETHOT'O BEILIECTBA;



packpbiBaTh cMbIci Ilepuognueckoro 3akonHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNKCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoit CUCTEMbI XUMHUUYECKHUX 3JIEMEHTOB:
pasznuyarh MOHATHUS «rJlaBHas noArpynna (A-rpynmna)» U «rnoOodHas
noarpynna (b-rpymnma)», manbie u OOdbIIME TEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOPHIE HUMEIOTCS B NEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsi sjpa, OOIlee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX TI0 DJJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COEUHEHUN B
npenenax MajblX MEpUOJOB U TJIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(UIUpPOBaTh  XUMHUYECKHE  DJIEMEHTHI,  HEOpraHWYeCKue
BEIIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakiuy BEIIECTB, MO TEMIOBOMY 3(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHUCJICHHS] XUMUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U Clienu(PrUecKre XUMUYECKUE
CBOMCTBAa MPOCTBIX M CJOKHBIX BEUIECTB, IOATBEPXkAAsi OMHCAHUE
nIpuMepaMyu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW IUCCOLMALMM KHUCIOT,
IEJI0YE W COJIEd, TMOJIHBIE W COKpAIEHHBIC YPABHCHUS pEaKIUu
MOHHOTO  OOMEHa, YypaBHEHHS  PpEaKiMii,  MOATBEP KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXKAY BELIECTBAMH Pa3THMUYHBIX
KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIl
MIOCPEICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca ITUX pPeaKlnii;
IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX IMPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHUMHYECKOI'O0 JJIEMEHTa IO Qopmye
COEIMHEHHs, MAacCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, IPOBOIUTH
Pacy€Thl MO YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia TOJB30BAHUS  XHMHUYECKOW TIOCYIOM U
1a0opaTOpHbIM OOOPYAOBAaHUEM, a TaKXe MpaBWwia OOpAILECHUS C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO



1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYUYECHUI0O U COOMPAHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJUTh pEaKIWW, TMOATBEPKAAIOIINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomuna-, wuomuna-, kKapOoHat-, ¢Qocdar-, cuaukar-, cyiabdart-,
THJIPOKCH]I-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3yYEHHBIX METAIJIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECTB,;
NPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTEILHON JEATENbHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, 0000IIeHne, CHCTEMaTU3aIHIo,
BBISIBIICHUE TIPUYMHHO-CIIC/ICTBEHHBIX CBSI3€U — JIJISl M3y4YCHHsI CBOHCTB
BEIIECTB M XHMHUYECKUX PEaKIUil, €CTECTBEHHO-HAyYHBIE METO/IbI
NO3HAHHUS — HAONIOICHUE, U3MEPEHHUEe, MOJICIIUPOBAHNE, IKCIICPUMEHT
(peanbHBINA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunuecTBOoUyacos
Ne HanmeHoBaHMe pa3je/ioB U K n DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bcero OHTPOJILHBIE PAKTHIECKHE o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pasznea 1.1lepBoHavanibHble XUMHYECKHE MOHATHSA
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c

YyeJIoBeEKa

12 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK

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

Hroro o pazgeny 20

Pasznen 2.BaxHeiinme npeacTaBuTe I HEOPraHNYeCKNX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK

' 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Boaopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK

' H COJIIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paspnen 3.1lepuonnyeckuii 3akoH u [lepunoanyeckas cucreMa xumudeckux 3j1eMeHToB /I, U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[lepronueckuii 3aK0H U

7

bu6mmoreka [JOK



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

IIepnoanueckas cucrema
XUMUYECKUX deMeHToB 1. 1.
Memnnene-eBa. CTpoeHue
aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKAS CBA3b.

bu6moreka [IOK

3.2 OxucmurensHo- 8 https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCIIBHBIC peaKHI/II/I

bu6morteka [IOK

Hroro mo pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoaunyecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n nporpaMMel Bceero Konrposabusiepadors | [IpakTuuecknepadorsr | 00pasoBaTe/bHbIe
pecypchl
Paszpnen 1.BemiecTBo 1 XUMHYECKHE peaKIIUH
I1 0
11| st ocnopiix paszenos 5 ) uGaorexa LIOK
' pasit https://m.edso00.ru/7f41a636
Kypca 8 kiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHUUYECKUX PeaKIHil https://m.edsoo.ru/7f41a636
DNEeKTPO ecKa
1.3 nicjgfmgﬁ;;mX;Mfmecme 8 1 1 bubunorexa LIOK
' ) https://m.edso0.ru/7f41a636
peaKIny B pacTBOpax
Wroro o pazgeny 17
Paznen 2.HeMeTa/JILI M UX COeIUHEHUS
06 e
2.1 ek aeneron VIIA- 4 1 bubmmorexa LIOK
' https://m.edso0.ru/7f41a636
rpynnsl. ['ajoreHsl
06
22 | xmuriccxnx srewerrros VIA- 6 BuGmiorexa LIOK
' N https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ cCoeTMHeHHs
OO6mras xapakTepucTuKa
23 XUMHUYECKUX 3JIEMEHTOB V A- 7 1 bubmuoreka [JOK
' rpymnmsl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COCTMHCHUS
2.4 OO01as XapakTepucTUKa 8 1 2 bu6mmoreka [JOK



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

XUMHUYECKUX 31eMeHTOB |V A-
IpyHnbl. YTIIepoa U KpEMHUN U
UX COEMHEHUS

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

Wroro mno pazueny 25
Paznen 3.MeTa/uibl U UX COEIMHEHUS
3.1 OO01re CBOMCTBA METAJIIOB 4 EtTSsH;;T:;iES% £412636
32 Bakneiime Mmetamibl U UX 16 bubmmoreka [{OK
COCIMHCHUS https://m.edso0.ru/7f41a636
Wroro mno pazueny 20
Paznea 4. Xumus M OKpy:Kaomasi cpeaa
41 BeniecTBa u maTepuansl B KU3HU 3 bu6mmoreka [IOK
YyernoBeKa https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
PezepBHOe Bpemst 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoaunyecTBoyacos DJIeKTPOHHbIE
Ne Tema ypoka uudposeie
n/n Bcero Koutpoabubiepadorsi | [IpakTudecknepaGorsr | 00pasoBaTeabHbIE
pecypchl
1 [Ipenmer xumuu. Poms xumun B 1 bu6morteka [IOK
YKU3HU 4YesloBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
2 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1
3 «[IpaBuiia paboTHI B 1ab0paTOpun 1 1 bubnuoreka [IOK
1 IPUEMBI OOpaIIeHUSI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM
4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnlI pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
I1 e 6ota No 2
5 «IP;;;TePJIIZHCI/II? ihrxl):ce(:); aEHa npumepe 1 1 bubmrorexa IJOK
N https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bu6mmoreka [IOK
6 ATOMBI H MOJICKYJIEI 1 https://m.edsoo.ru/ff0d2a6¢
7 CraproBas 1MarHoCTHUKA 1 bubanorexa LIOK
https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cI0KHBIE BEHIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOE YUCHHUE 1 bubmiorexa [JOK

https://m.edsoo.ru/ff0d2d50



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

3aK0H IIOCTOSIHCTBA COCTaBa
BellecTB. Xumuueckas popmysa.

bu6mmoreka [{OK

10 BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHocCHuTENBHAS aTOMHAs Macca.
11 OTtHocuTenbHAsE MOJIEKYIsIpHAs bubmorexa [JOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bu6moreka [IOK
3JIEMEHTA B COSTMHEHNU https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJib. bubmmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
SIBJICHUSI. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycloBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUUYECKUX PeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MACChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B e e
| Do oners, s BuGores 10K
P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUI
Knaccudukanus xuMmuaeckux
18 peaKuHI(“f (CO?I[I/IHCHI/I}I bubanorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
paslIoKeHUs, 3aMEIICHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHUMKIIOTETUCT 060(?II €HHue U Eubmorexa TOK
1 JHCT. » https://m.edsoo.ru/ff0d40c4
CUCTEMaTU3alusl 3HAHUI
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

peaKImm»

Bo3agyx — cmech razos. Cocras

bu6mmoreka [{OK

21 BO31yXa. Kneiopon — s1eMenT u https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnueckue U XUMHUYECKUE

29 CBOMCTBA KUCJIOPOJIa (peaKkuu bubnuotexa [JOK
okucieHus, ropenue). [lousarue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
Cr1ocoObI MOJIy4EHHS KUCI0pOaa B

23 nabopaTopun ZILIHPOMBIHIHCHPHOI:)TI/I. bubmrorexa [JOK

https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoin
€aKINH, [TIOHITHE O
24 IT)e Mlj)XI/IMI/I‘IeCKOM aBHEHUU bubmorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTCPMHYECKHUX
peaKImsIX
TommBo (HedTh, yroiab U METaH).
25 3arpsi3HEeHHE BO3/IyXa, CIIOCOOBI €ro Enbmrorexa IIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpaxtuueckas padora Ne 3 o teme
26 «IEI)OJ'I €HUE U I(?‘061/1 aHue bubunorexa LIOK
ya P 8 https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YYEHUE er0 CBOMCTBY»

27 Bogopoa — snemeHT u ipocToe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dusnyeckre 1 XUMHUYECKHE

28 cBoiicTBa Bojgopoaa. IlpuMeHeHMe bubmiorexa HOK

flopoZa. 1ip https://m.edsoo.ru/ffod4ddo
BOJIOpOJA
29 IToHATHE O KHCIIOTAX U COJISIX Bubmzorexa LIOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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30 CriocoOsI MmoTydeHust BOAOPOia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4

31| lonysenme n cobmpasme Bubmotexa LIOK

ye P . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUEHUE E€T0 CBOWCTBY

32 MousipHblit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYeCTBA

33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa IJOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo

34 YPAaBHEHUIO PEAKIIMKU Ha OCHOBE bubnuoreka [JOK
3aKOHA OOBEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB

35 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [loHsaTne 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIb.

37 Hacsiiienabie 1 HEHACHIIICHHBIS bubnuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s1 https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B pPaCTBOPE
[IpakTuueckas padbora Ne 5 mo teme

38 «IIpuroroBieHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»

39 KonTtponpHas padota Ne2 o teme bubnuoreka [IOK

«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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Oxcuppl: cocTaB, KIacCU(UKALINS, bu6mmoreka [{OK
40 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Tlonyuenne U XUMHUECKHE
41 CBOfI};:I:IFBa KHUCJIOTHBEIX, OCHOBHEIX U bubmmorexa LIOK
> https://m.edsoo.ru/ff0d664e
aM(}OTEepPHBIX OKCHUIOB
42 OcHoBaHHUsI: COCTaB, bubnuotexa [JOK
KJaccuukaiys, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n xXumMu4eckue bubnuoreka [IOK
CBOMCTBAa OCHOBAHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u xXumMu4eckue bubnuoreka [JOK
CBOIICTBA KHCJIOT https://m.edsoo.ru/ff0dfee?
Counu (cpenHue): HoMEHKIIaTypa
46 cnoco((SLII) I'II(['_)J'I )eHI/IH XI/IMI/I‘IZEKI’/IG bubunorexa LIOK
N ya i https://m.edso0.ru/00ad9474
CBOIiCTBa
[TpakTrueckast padota Ne 6.
47 Pemenue skcnepuMeHTanbHbBIX bubnuoreka [JOK
3a7a4 1o teMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTUHCHHI
I'eneTnyeckas CBSA3b MEX,
48 KJIaccaM¥ HEO raHI/IquKI/II;y bubanorexa LIOK
o p https://m.edsoo.ru/00ad9a50
COCIMHEHUN
49 O60061eHre u cucTeMaTu3anus bubnuoreka [JOK
3HAHUU https://m.edso0.ru/00ad9ch?2
KontpoabHasg padora Ne3 o teme
" P P bubmuoreka [JOK
50 OCHOBHBI€E KJIaCCHI

HEOPraHUYeCKUX COCAMHEHU "

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKH KIacCUpUKAIIIT

bu6mmoreka [{OK

51 XUMHUYECKHX dJ1eMeHTOB. [ToHsTHE https://m. edsoo.ru/00ad9ffa
0 TPYIIAX CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoanueckas cucrema bubnuoreka [IOK
XUMHUYECKUX AnemeHToB /. U. https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuoapl, TPYNIIIBI, TOATPYIIIIBI bubmorexa LJOK
p » TPYHIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX sifiep. M30Tombl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
55 aTOMOB DJIEMEHTOB bu6moreka [IOK
[Tepuonnueckoit cucremsr /. 1. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA 10 €ro MOJI0KCHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoamyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MTPAKTUKHU. bubnuorexa LIOK
. . MenneneeB — y4€HbIN, https://m.edsoo.ru/00ada96e
TeJIaror U TpayKJaHuH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoreka [JOK
58 _
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b Eubmiorexa TOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas bubnuorexa [IOK

XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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61 KoBanentnas HenoJssipHas 1 bubnuorexa [JOK
XUMHUYCCKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Crenens oxkucieHus . https://m.edsoo.ru/00adae28
63 OkuCIUTENHHO- 1 bubnuotexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIINHT https://m.edso00.ru/00adb076
bubmmoreka [IOK
64 OKHCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.edsoo. ru/00adb076
K o4
65 | (Crpeenne amowa. Xommocoran | 1 Bumiorexa LIOK
p ) https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O60011eHE 1 1 bubnuoreka [JOK
CHCTEMAaTH3alMs 3HAHHUI https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaunyecTBoyacos DJIeKTPOHHbIE
Ne u@poBbie
Tema ypoka PP
n/n Bcero Koutpoabubiepadorsi | [IpakTudecknepaGorsl | 00pasoBaTebHbIE
pecypcsl
[lepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuoreka [IOK
XUMHUUYECKUX AnemeHToB Jl. U. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XEIMI/I‘—ICCKI/IX 2JIEMEHTOB 1 bubmorexa LOK

N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMeHKIaTypa bubnuoreka [IOK

3 1 _

HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4eCcKoil CBS3U U THIEI 1 bu6moreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel no

5 teMe «IloBTopeHue u yrinyoneHue 1 1
3HaHUI OCHOBHBIX Pa3/IejoB
Kypca 8 Kiaccay
Knaccudukanms Xumuueckux

6 eak I/If? 1o ua3J'II/I‘{HI>IM 1 bubmiorexa [JOK
peaxit p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[TonsiTre o ckopocTH

7 xumudeckon peakuuu. [onsitue o 1 bubnmoreka [JOK
TOMOTEHHBIX U T€TEPOrC€HHBIX https://m.edsoo.ru/00adbe9a
peakumsIx

8 [louaTre 0 XUMHUYSCKOM 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

paBHOBecuu. DaKTOPBHI,
BIIASIFOLIME HA CKOPOCTh
XUMHUYECKON PEaKLUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28¢c

9 OKuCIUTEITbHO- bu6morteka [IOK
BOCCTAHOBHUTEJIbHBIE PEAKIINHU https://m.edsoo.ru/00adcade
T o
o | e memommon B 10K
. HIHATUTH. https://m.edsoo.ru/00adcd68
ci1abble AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUS peaKIuil bubmrorexa IJOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12| npercramcmii o6 Bu6miorera LLOK
pei . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOM
JMICCOLIMAIIIU
XUMUYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubnuoreka [JOK
AIEKTPOJIUTUUECKON https://m.edsoo.ru/00add8b2
JIMCCOLIMAIIUU
14 [TonsaTHe o rumpoan3e coei bubanorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6001IeHre U cucTeMaTru3alus bubnuoreka [JOK
3HaHUUI https://m.edsoo.ru/00addd12
IT o1].
16 «I?:;(JTeI;I{jIchzgnpea?&Ol\I:HjianLHLIX bubmiorexa [JOK
p https://m.edsoo.ru/00addbfa
3a/1au»
17 KonTposbsHast padota Ne2 o bub6nuoreka [IOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

TeMe «DJIEKTPOJINTUYECKast
aucconyanys. XUMHAYECKHE
peaxkiuu B pacTBOPax»

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

OOmast xapakTepuCTUKa

18 raJIOreHoB. X UMUYECKUE bubmorexa LIOK
o ) https://m.edsoo.ru/00addfe2
CBOMCTBA HA MIPUMEPE XJI0pa
Xaoposogopoa. ConsgHas
19 KI/ICJ‘[I:)Ta iI/III)VII/JIl‘IeCKI/Ie CBOliCTBA bubumorexa LIOK
’ > https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
ITpakTiueckas padora Ne 2 o
20 TepMe «[Ton elfne COJITHO bubumorexa LIOK
ya .. o https://m.edso0.ru/00ade348
KHCJIOTHI, U3y4eHUE e€ CBONCTBY
BerunciaeHus o ypaBHEHUAM
21 XUMHAYECKUX eazﬁmﬁ €CJIM ONH bubmorexa LIOK
p > a https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
29 OO6mras xapakTepucTuKa bubnuoreka [IOK
anemeHToB VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmtoTponHbie MOAUBUKAITIH
cepnl. Haxoxnenue cepsol u € bubnuoreka [JOK
23 . )
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poI, CTPOEHHUE,
24 (bHI;I/Iqe(I:[KIEeIIfI XI/IE/II/I‘IGCKI/IG Eubmorexa TOK
N https://m.edso0.ru/00ade802
CBOIiCcTBa
Oxcunapl ceprl. CepHas KMCIIOTa,
25 (I)I/I3I/I‘I{[eCKI/IIZ " XI/II\EI/I‘ICCKI/IC bubmorexa LIOK
N https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
26 XUMHUYECKUE PEAKIUH, JISKALNE bubnuoreka [JOK

B OCHOBC ITPOMBIIIJICHHOT'O

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



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

croco0a MoJTy4eHHs: CepHOM
KHUCJIOTBI. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroLen
CpCabl COCAMHCHUSAMU CCPLBL

Brruncinenune MmaccoBou 10IH

bu6morteka [IOK

27
BBIX0/1a ITPOJIYKTa PEAKIUN https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa
aaeMeHTOB VA-Tpymbl. A30T,

28 acTpoCT aHeHI/IIe)}l;HH upoJe bubmorexa LOK
Pactipoctp PHPOIE, https://m.edsoo.ru/00adeeab
(hU3UYEeCKUe U XUMHUYECKUE
CBOICTBA
Ammuak, ero pusndeckue u

29 XUMUYECKUE C(bl;OfICTBa bubmorexa LIOK

’ https://m.edsoo.ru/00adf004
MOJIy4Y€HUE ¥ PUMEHEHHE
[IpakTueckas padora Ne 3 o
30 TepMe «[lon elfne aMmMuaka bubmrorexa IJOK
Y1 . ’ https://m.edso0.ru/00adf180
W3YYEHHE ero CBOICTBY

31 A3oTHas KucaoTa, eé pusndeckue bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHne HUTPATOB U
coJiell aMMOHUS B Ka4eCcTBe

30 MUHEPAJIbHBIX YIOOPEHUIA. bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpPY’KaIoIel cpe/ibl
COEJIMHEHUSIMU a30Ta
®ocdop. Okeun dochopa (V) u

33 dbocdopHas kuciora, bubnunoreka [JOK

(I)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOI’ICTB&, TMOJIYUYCHHUC

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Hcnonb3oBanue pocdaTos B
KauCCTBC MUHCPAJIBbHBIX

bu6mmoreka [{OK

34 ynoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOJTHON cpenpl hocdaramu
VYraepon, pacipocTpaHeHe B
35 npnpgng g)I/ISI/III)IeCKII)/IC u bubmorexa LOK
’ 9 https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOWMCTBA
Oxcuppl yriaepoaa, ux
W3UYECKUE U XUMHYECKUE
36 g)BoﬁCTBa DKOJIOTHIECKHE bubmorexa LOK
) https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIC C
okcuziom yriepoaa (1V)
37 VYroapHas KucnoTa u e€ cosu bubmrorexa [JOK
https://m.edso0.ru/00ae006¢
[Tpaktruueckast pabota Ne 4 o
38 teme "[lonydyeHnue yriekucioro bubnuoreka [JOK
raza. KauectBeHHas peakuus Ha https://m.edso0.ru/00ae027e
KapOoHaT-uOH"
30| oprammmcerin sertoersax kak Bu6mnoexa LIOK
p = https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yIriiepoia
40 KpemHuwuii u ero coennHeHUs Eubmorexa TOK
P 8 https://m.edsoo.ru/00ae080a
[IpakTueckas pabora Ne 5.
a1 Pemienue skcrieprMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1mo teme «BaxkHelimnue https://m.edso0.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUSD)
42 KonTtposnpHas padota Ne3 mo bubnuorexa [IOK

TeMe «BaxHelmune HeMeTaIbl 1

https://m.edsoo.ru/00ae0el8
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X COCIUHCHU)

OO01mmas XxapakTepucTuKa
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. MeTtajundeckas CBsI3b

bu6mmoreka [{OK

4
3 1 MeTaJJImIecKast https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl pELIETKA.
du3nyeckne CBOMCTBA METAJIOB
XUMHUYEeCKHe CBOMCTBA METAJIJIOB.
44 OIEeKTPOXUMHYUECKHN P Bubmorexa [JOK
p N A https://m.eds00.ru/00ael156
HaIpsHKEHUH METaJIOB
O61ue crnocoOb! NOTy4YeHUs
MeTaioB. CiuiaBel. BerunciaeHnus
45 10 YPaBHEHHSIM XUMUYECKUX bubmaorexa LJOK
yp N https://m.eds00.ru/00ael156
peaKkuuii, €Clii OJIMH U3
pEareHTOB COJICPKUT MPUMECH
46 [TorsITHE O KOPPO3UU METAILIIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4t [Henounre meTams! https://m.edsoo.ru/00ael4b?2
48 OKcuapl ¥ TUAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJust https://m.edso0.ru/00ael4b?2
49 [Ileno4yHO3EMENBHBIE METAILIIBI — bubnuorexa LIOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimmne coeuHECHNS bubmuoreka [JOK
KaJIbLUS https://m.edsoo.ru/00ae15e8
51 O000IIcHNE  CHCTEMATH3aLIHS
3HAHUM
52 JKEcTKOCTh BOMBI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUsI

https://m.edsoo.ru/00ae1886
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[Tpaktuyeckas padora Ne 6 o

bu6mmoreka [{OK

I
53 Teme AREETROCTR BOIH’I,,H https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUs
. bu6mmoreka [{OK
4
S AmoMuHUH https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOWCTBA OKCUAA U bubnuoreka [IOK
55 .
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
K
56 Cleso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bu6moreka [IOK
xenesa (1) u sxenesa (111) https://m.edsoo.ru/00ae35e6
58 OO0o001Ienye ¥ cucTeMaTH3aIys
3HAHUM
[TpakTuueckast pabota Ne 7.
59 Pemenue skcnepuMeHTaIbHbBIX bubnuoreka [IOK
3a7a4 o teme «BaxkHelniue https://m.edso0.ru/00ae3de8
METAJIIbI K KX COCAUHEHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CITN OJIUH
W3 PEareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
60 _
COJICPKUT pUMecH. Berunciienns https://m.edsoo.ru/00ae1750
MAacCOBO J0JIM BBIXOJa
MIPOJIYKTA PEaKIuu
61 O00011IeHNE U CUCTEMATH3ALIUSI
3HaHHUHI
KonTtposnsHas padota Ne4 mo
62 TeMe «BakHeHme MeTaibl U UX
COCIMHCHUS
63 BemiectBa u maTepuansl B bu6mmoreka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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HOBCEIHEBHOU KU3HU YEJIOBEKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HeHnE 1 bubnuorexa [JOK
OKpY’KaroLIEn CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perieHnn 1 bubnuorexa [JOK
HKOJIOTMUECKUX MPoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBubrit ypok. O60011eHNE 1 1 bubnuotexa [JOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alsl 3HAHUN https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CUCTEMaTH3alusl 3HAHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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