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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 OO0, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNbHBIX —oOpraHuzauusx Poccuiickoit
denepaunu.

[Iporpamma mo xumum MaéT MpEACTABICHHE O LEJAX, OOIIel CcTpaTeruu
oOy4eHUsi, BOCIHUTAHUS W PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
nperlycMaTpUBAEeT paclpe/iefieHue ero Mo KjiaccaM M CTPYKTYpUPOBAaHHE I10
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpollecca, 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 XUMHH Ha YPOBHE Ielell W3ydeHus mnpeaMmera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ero MpeJCTaBICHU 0 MaTepUaTLHOM €IMHCTBE MHUPA, BAXKHYIO
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 O€30MacHOCTH, MPOOIIEM 31paBOOXPAHCHHUS.

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 CaMOCTOSITEIBHOW y4eOHOW JeATeTbHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCE/IHEBHO )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsiJa HA €JAWHCTBO IMPUPOABI W  YEIIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
HKOJIOTHYECKOe 00pa3oBaHuEe 00YyYarOIINXCS.

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 OOIIEr0 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
CHUCTEMHOTI0 nojxojAa K €€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHUMUITY TOCJIENI0BATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHUYECKHUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMPEACTaBICHUI 00 JIEKTPOTUTUYECKON [HUCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMHM OOBSCHEHUA U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABIEHAS] O XHMHUYECKOM COCTABISAIOIICH HAayYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHrne XUMUU NPOUCXOAUT C MPUBICYEHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarolmuil MUpm»,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipu wu3yyeHUM XUMHUU MPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  OOJacTd  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYphl. 3ajlaua y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIIEHHII MUPOBO33PEHUYECKOrO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POPMHPOBAHHU U PaA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Y4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCNEIOBATENbCKON JIeSITEIbHOCTH, OCBOCHUU IMPaBUJl 0OE€30M1aCHOTO
oOpalleHust ¢ BEIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3ydeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BaKHOE 3HAUYCHHUE PUOOpETN TaKKe IIeJIH, KaK:

— (opMUpOBaHHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIILHOMY TIPUHSATUIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEeHHMS Ha CHCTEMAaTHYECKOE MpHUOOIIEHNE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (OPMUPYIOIIMM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEHN K
XUMUU;

—  obecriedyeHne  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETEHHIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE ISl PA3JIUYHBIX BUIOB AEATEIbHOCTH;

— (¢opmupoBaHue o0OmEeH (PYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBICHATh U OIICHUBATh SIBICHUS
OKPY’KaIOLIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NMPU U3YYEHUU
XUMHH, TPUMEHSATh MX TPU PEIICHUU TPOOJIEeM B TOBCEIHEBHON XU3HH U
TPYZOBOU JEATEIbHOCTH;

— (dopmupoBaHue y OOy4YalOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS TEHHOCTH XWMHUYECKHX 3HAHWN /i1 BBIPAOOTKH SKOJOTUYECKU
[1eJIeCO00Pa3HOT0 TIOBEACHHS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 37J0POBbsl U OKPYKAIOIIEH MPUPOAHON CPEJIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIECUETIOBEUYECCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpoduiass ¥  HAMPaBICHHOCTH
JaJbHEUIIEro 00y4eHHUs.



OO6miee 4yMciaO 4YacoB, OTBEAEHHBIX JJIs W3YYEHHUS XHUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YETOBEKA. XUMUS 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. XHUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIoOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcUTENBHAST MOJICKYJIsIpHAsi Macca. MaccoBas J0JIsl XUMHUYECKOTO 3JIEMEHTa
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
NPU3HAKK. 3aKOH COXPAaHEHUS MaccChl BEIIECTB. XHWMHYECKHE YpPAaBHEHUSI.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpamieHus ¢ JabopaTOpHBIM OOOPYIOBAaHHMEM, H3Y4YEHHE 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 TMPOBOJOKU, B3aUMOACHCTBHE MeJa C KHUCIOTOM)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMOECHCTBUE
xene3a ¢ pactBopoM coi meau (11), n3yuenne cnocoO0B pa3ziesieHHs] CMECei: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
ONMCAaHUE PE3YyIbTAaTOB MNPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/IaHNe MOJIeJIeld MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeilme npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxkaeHue kuciiopojia B mpupone, (puznueckue u XUMHUECKUE
cBoicTtBa (peakuuu ropenus). Oxcunabl. Ilpumenenue kucinopoma. 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 SHAOTEPMHUYECKHE PEAKUMHU. TOIIMBO: Yrojlb U METaH. 3arps3HCHHE
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.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO0 XUMUYECKUM YpaBHEHHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpPOJE UM B KU3HU 4YesnoBeka. KpyroBopor
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
HecoseoOpasyromue. HomeHnknarypa okxcunoB. PDu3nueckue U XUMUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

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

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. @usnyeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eHeTnueckas CBsI3b MEXKY KJIACCAMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MojlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUMKHOBEHUSI M TIpeKpallleHus TopeHusi (Mokapa), O3HAKOMIIEHHE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojiopoja ¢ okcugoM meau (I1) (Bo3mM0oKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIEIOBaHUE O00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumozeincTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT C
MEeTaJJIaMU, PEAKIUN HENTpaau3aluu, MoJIy4eHue HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHue aTtoMoB. XuUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
ITepuoner u rpynmnel. DuU3MYEeCKHil CMBICI TOPSAIKOBOTO HOMEpPA, 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 nosoxeHuro B [lepuonnueckoit cucreme /. 1. Menneneena.

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

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHYECKHX BJIEMEHTOB Il pPa3BUTHS Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

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

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHHU.
[Ipoueccrl OKMCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKcnepumenm:

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

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIHUX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHSATUM, SBISIIOIIMXCA CUCTEMHBIMH JJIsl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaliW3, CHUHTE3, KilaccuPukKalusi, TNEePUOJUYHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

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

buonorus: ¢otocunTes, 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
. . MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
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 XUMUYECKOUN CBSI3U. THIIBI KPUCTAUIMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHUM, TCHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

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, 1O YYACTHIO KaTajlu3aTtopa). ODK30- M SHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
rereporeHHbix peakuuax. llonsitue o karanuze. IloHATHE O XUMUYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA C HUCIOJb30BAHUEM METOJIa
AJIEKTPOHHOTO OajaHca.

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. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TMAPOIU3E COJEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud ~ OT  BO3JEWUCTBHS  Pa3iIMYHBIX  (DAKTOPOB,  HCCIIEIOBAaHUE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO OOMEHa
(oOpa3oBanue ocajka, BBIJEICHHE Ta3a, OOpa3OoBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUMNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtasibl 4 MX cOeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETallIaMH, LIeI04amMu). XJIOPOBOAOPO.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobGeHHoOcTH
CTPOEHUSI aTOMOB, XapaKTepHble CTENEHU OKucieHud. CTpoeHne u puanyeckue
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 OKcUJI0B. CepHas KucioTa, (usndyeckue 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, KaueCTBEHHasl peakuusi Ha cynbdaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COEIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

OO6mas xapakTepucTHKa 1eMeHTOB VA-rpynmbl. OCOOCHHOCTU CTPOCHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero Gpu3MYecKue U XUMHUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conmu amMMoHUSs, WX (GU3MUYECKHME W XUMHUYECKHE CBOWCTBa, INMPUMEHEHUE.
KauecTBeHHast peakiysi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHue,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayeCcTBE MHUHEPAJBHBIX yH0OpeHHH. XUMHUECKOe 3arpsi3HeHHE OKpY Karolien
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
dbu3uvecKue U XMMUYECKUE CBOMCTBA, norydeHue. Mcnonb3oBanue ¢pochaTtoB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PaCIpOCTpaHEHUE B MpHUpPoAe, (U3NYECKHE U XUMHYECKHE
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoja,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumoreza 1o0aNbHOTO MOTEIJICHUS] KJIMMAaTa, MapHUKOBBIN
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHbIE TOHATHS 00 OPraHWYECKUX BEIIECTBaX KaK 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 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 KpeMmHHS B mpupoze. OOmme mpencraBieHus 00
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEIbHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEIHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpaXkaronue (pU3nIecKue U XUMUYCCKUEC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa IMOJ JEWCTBHEM KOHIEHTPUPOBAHHOM CEpPHOW KHUCIIOTHI, H3yYeHHE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHMUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), oOpa3lnaMu
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, paclo3HaBaHWE W H3YYCHUE CBOWCTB
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 «BaxHenmne HeMeTaabl 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 atromoB. CTpoeHne MeTtaiuioB. MeTtamndeckas
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTandb, YYTyH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
xuMuueckux 3eMeHToB . 1. MeHneneeBa, CTpoOe€HHUE UX aTOMOB, HAXOXKJICHUE
B mpupojse. dusznueckue U XUMHYECKHE CBOMCTBA (HA MpUMEpPE HATpUs U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IeToYHbIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
[lepuonuueckoin cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE HMX aTOMOB, HaXxOXJeHHE B mpupoje. Pu3nMveckue U XUMHUUYECKUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
snementoB JI. M. MeHnneneeBa, CTpOCHME aroma, HAXOXKIECHHUE B MPHUPOJIE.
dusznyeckie M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa >xene3a. Okcuiabl, TUAPOKCUIBI M conu xene3a (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIOJIb30BAaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOICHUCTBUS OKCHA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
Ka4ECTBCHHBIX PEAKIIMN HA MOHBI: MarHusi, KaJablHs, ATFOMUHUS, [IMHKA, KEe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablus (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHATIOB), HCClIeIoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
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 momolps npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

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

Xumuueckuit IKCnepumenm:

U3y4yeHre 00pa3oB MaTepPHAIIOB (CTEKJIIO, CIIJIAaBbl METAJLJIOB, TOJUMEPHbBIE
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
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

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

®usnka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHUS MPOrPaMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paclIMpeHue OMbITa JCSITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHWH B  KOJUJIEKTHUBE, KOMMYHHMKATUBHOM  KOMIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIE0BATEILCKOM, TBOPUYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JaHMKM  Y4€OHBIX  TPOEKTOB,  CTPEMJICHUS K
B3aMMOITIOHHUMAHUI0O ¥  B3aWMMOIOMOINM B  TIpPoOIllecCe ATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MHPOPMALMOHHON M YUTATEIbCKOM KYyJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO0003HATEIbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEA0BATENbCKON
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 370pPOBBII 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY H3YUYEHHIO MpOQeccuil U Tpyaa pa3IuuHOTO
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 XHMMHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH LEIECO00pa3HOE OTHOLIEHHWE K IMPUPOJE KaK HCTOYHHMKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
MpaBmwI OE30MacHOTO TMOBEICHUS TpH paboTe C BEMIeCTBAMH, a TaKXKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIICHUS yPOBHS JKOJIOTHYECKOW KYJIBTYPBI, OCO3HaHUS TJ00aJbHOTO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpenMeTHBIX pPE3yIbTATOB BBIJACISAIOT 3HAUKUMBbIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUM U3 OTUX NpeaAMeToB  (PopMUpOBATH
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOH JesATETLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
IPU3HAKHU, YCTAHABINBATh B3aUMOCBS3b C IPYTUMH MOHATHIMU ), UCTIOJIb30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YUYEHUs, CTPOUTH JIOTUYECKHUE paACCyk ACHUS (MHIAYKTUBHBIC, NETyKTUBHbIE,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBbIBaTh IMIUPOKO TPUMEHSEMbIE B XHMHUHU MOJICTIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKU HM3Y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HUCTO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VUYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOMaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATH €r0 Pe3yibTat, (popMyIHpoBaTh 0000IIECHUS



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

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHbIX BUJAOB W (GOPM MPEACTABICHUSA, TMOJIYy4aeMyl0 W3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHHUE TIPUMEHSTh Pa3IMYHbIe METO/bI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTO WCIIOJIb30BAHUS PA3JIMYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOHMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B TIpollecce Yy4yeOHOU H
UCCJIEN0BATENBCKON JEeATEIbHOCTU UH(pOpPMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3a/1aBaTh BOIPOCHI (B XOJe nuanora v (Wid) JTUCKYCCHH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3YNIBTATOB  BBHITIOJHEHUS XUMHYECKOTO OJKCIepuMeHTa (JabopaTopHOTro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa 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 YyHMBepCcaJbHbIe Y4eOHbIC NeCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEACNISTh LN AEATeIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABaTEJbHBIX 3a/]a4, CaMOCTOSITENBHO COCTABIATH WIM KOPPEKTUPOBATH
NPEUIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IIpPEJIaraéMble B YCIOBHUH
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 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
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 WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BELIECTB U UX MPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYID CHMBOJIUKY MJI COCTaBleHUs (Hopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COCAMHEHNUAX, NPHUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeHeHU mo ¢dopmyliaM, BUJ XMMHUYECKOM CBSI3M (KOBaJCHTHAs U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cmbica llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

OMKCHIBATh M XapakTepuzoBaTh TabiuuHyto (opmy [lepuomnueckoit
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);
KJIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIIECTBAa, XUMUYECKHUE PEaKIUu (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
pEeakiiy BEIIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACcCOB,  MOATBEpXk Jas  ONUCAHHE  I[PUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;
IPOTHO3UPOBATh  CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHUMHUYECKHX
pEBpAIICHUI B PA3JINUYHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO WU MOJIIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITENbHOCTH —
aHanM3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTeMAaTHU3aIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — s
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJEHHE, U3MEpPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (peajibHbId U MBICIICHHBIN );

cieioBaTh NpaBWJaM  TOJIb30BaHMS ~XMMHUYECKOW TMOCYIOH U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



K

razoo0pa3HbIX BeEHIECTB (BOAOpPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE SKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (Jlakmyc, peHondTanien, METUIOPAHK U pyTHe).

KOHIly 00yuyeHusi B 9 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPUILIATEILHOCTh, CTEIEHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAS TUCCOLUAIINS, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIMdecKkas), KpUCTAUIMYecKas pemérka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUUECKOW peakluu, TMpeaesibHO
nonyctuMas konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITHU H
MPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XWMHYECKYIO CHMBOJIMKY JUIsI COCTaBJieHUS (hopMy
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpeAeysiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, IPHUHAMNICKHOCTh
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBA3UW (KOBAJEHTHAasl, HWOHHAsA, MeETaJulMuecKas) B
HEOPTaHMYECKUX COSAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (popmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOPAX HEOPraHUYECKUX COCAUHEHUM,
THUI KPUCTAIUTMYECKOMN PElIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona [[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepu30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX YJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moarpynmna (A-rpymma)» WU «Imo0odHast
noarpynna (b-rpynma)», manbsie u OOJbIIME MNEPHOJBI, COOTHOCUTH
0003HaUYCHHUSA, KOTOpPbIE HMEIOTCS B TMEPUOJAMYECKOM 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 2JIEMEHTOB U UX COCAMHEHUN B
npejaeiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XMMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHe
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCTY U COCTAaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEMI0BOMY 3 (PEKTy, M0 U3MEHECHHIO CTeNeHEen
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEU(PUUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPAaBHEHMS DJEKTPOJUTHUYECKON THUCCOLMAIMHU KHUCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTEIbHYIO MOJEKYISIPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
nabopaTopHbIM O0OpYZOBaHHEM, a TaKXKe IMpaBuja OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJIUTh  PEAKLHUH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3TUYHBIX BEIISCTB: pPACMO3HABAaTh OMNBITHBIM TYTEM  XJIOPHU-,
Opomun-, womua-, kKapOonar-, Qocdar-, cunmukar-, cymbdar-,
THUIPOKCU-MOHBI, KATHOHBI aMMOHHS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;



e TMPHUMEHATH OCHOBHBIC OTECPAIMA MBICIUTEILHON JCSITCIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, 00O0O0IleHue, CcHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3yYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUSI — HAOJIOJIeHNEe, U3MEpPEHNE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHbIN U MBICTICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemiecTBa 1 XuMu4deckue bu6moreka [IOK
1.2 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
Boaopon. [lonsitue o bubnuorexa [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
24 . 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. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoma

. )éI/IMI/IIIeCKaﬂ CBSI3b. . Butnorexa [OK

. KHCITUTEIIEHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro o paszeny 15 https://m.edso;.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa [JOK
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
HaumeHnoBanue pa3esioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 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
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX bubnuoreka [JOK
2.1 4 1
aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYHHEL -EP https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
UX COCTMHEHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 5 bubnuoreka [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa 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.edso00.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeaa
4.1 BemecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmmorexa 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 Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poss xumun B
1 1 https://m.edsoo.ru/7efb3c3c
’KW3HU JeJIoBeKa. Tesa 1 BelecTBa
ITo € 0 MeToJax Mo3Ha
2 TUITHE O METOAAX HOSHAME B 1 https://m.edsoo0.ru/9f459e9a
XUMHH
[IpaxTrueckas padora Ne 1
[IpaBuna pabo aboparo
3 <<g§m1p THL B Jabopatopai 1 1 https://m.edsoo.ru/ab2a57ch
puEMBI 0OpaIeHHsI C
J1a00paTOPHBIM 000PYI0OBAHUEM))
YucTtele BemecTBa U CMECH.
4 HCTBIC BEMECTRa 1 eMecH . 1 https://m.edsoo.ru/8dffeead
CriocoOsl pazeneHus cMeceit
[IpakTuueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKU MOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edso0.ru/434a3592
X .3
7 HIMITHCCIEHE SJCMEHTTBL. SHATH 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMUYECKUX IIEMEHTOB
[IpocThle U coKHBIE BELECTBa https://m.edsoo0.ru/8d153ab3
ATOMHO-MOJIEKYJIIPHOE YUYEHHUE https://m.edsoo.ru/b44af747
10 3aKOH MOCTOSTHCTBA COCTaBa https://m.edsoo.ru/3adc28cl



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1

BeIIeCTB. XuMHuUecKas (hopmyIa.
BajenTHOCTE aTOMOB XUMHYECKHUX
JJIEMEHTOB

OtHOCHUTEIbHAA aTOMHAs Macca.

11 OTtHocuTenbHast MOJIEKYJIsIpHAs https://m.edsoo.ru/fac67eel
Macca

12 MaccoBast 1011 XHMIIECKOTO https://m.edsoo.ru/95bch8f5
3JIEeMEHTa B COCTMHCHUHT

13 Komrectso semtectea. Moite. https://m.edsoo.ru/668edb4a
MonspHas macca

14 DHIHHICCKHE 1 XUMHYECKIC https://m.edsoo.ru/8b878fcf
SIBJICHUSI. XUMHUYECKast PEaKIus

15 Hpussaiu yCHOBHHv MpOTeKANHA https://m.edso0.ru/84214963
XUMUYECKUX PEAKITU

16 3aKOH COXpAHEHHA MaCChl BELIECTS. https://m.edsoo.ru/aalc152d
XUMUYECKUE YPABHEHUS
Brranciienust KomdecTBa, MacChl

17 BEIIIECTBA 110 YPAaBHCHUSIM https://m.edso0.ru/b1656492
XUMHUYECKUX PEAKITUI
Knaccudukanus XuMmuaeckux

18 peakiuii (CoeTuHEHNs, Pa3I0oKECHHUSI, https://m.edsoo.ru/fe58191f
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIMKIoneaucT. O600IeHNE 1 https://m.edsoo.ru/213bbeaf
CUCTEMaTH3aIusl 3HAHUH

20 KonTtponpHas padota Nel mo teme https://m.edsoo.ru/cc95e5ed



https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed

«BeriecTBa U XUMHUYECKUE
peakuum»

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucinopoa — anement u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/237315cf

22

duznuecKue U XuMUIECKHe
CBOMCTBA KUCJIOPOJia (peaKkiuu
okucienus, ropeaue). [lousarue o6
OKCHJIaX

https://m.edso0.ru/67245d2f

23

CriocoOBI MOJTyYeHHUsT KHCIIOPO/1a B
a00paTOPUH U MPOMBIIIIICHHOCTH.
[Tpumenenue kuciopoaa

https://m.edso0.ru/896247ch

24

TennoBoii 3¢ ekt XuMuIecKou
peaKIyu, OHSITHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U PHIOTEPMHUYECKHX PEAKITHIX

https://m.edsoo.ru/4d71febb

25

TommBo (HedTh, yroiabs U METaH).
3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro
MPEOTBPAILCHHS

https://m.edso0.ru/62a61752

26

[IpakTuueckas padota Ne 3 o Teme
«[lonydyenue u cobupanue
KHCTIOPO/1a, U3yYEHUE er0 CBOMCTBY»

https://m.edso0.ru/329545c9

27

BO,Z[OpOI[ — JJICMCHT U ITPOCTOC
BemecTBo. HaxoxxaeHue B npupoac

https://m.edsoo.ru/2325645f

28

dusnuecKrue 1 XUMHYECKHE
cBolicTBa Bojgopoaa. Ilpumenenue
BOJOpOJIa

https://m.edsoo.ru/ae9eb4h5



https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5

29

TloHAaTHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/d743bf8d

30

CriocoOsI ToNTy4eHH s BOZOPOIa B
nabopaTopuu

https://m.edsoo.ru/8dbbbc9b

31

[Ipaktudeckas padora Ne 4 o teme
«[lonyuyenue u cobupanue
BOJIOPOJIA, U3YUCHHE €TO CBOUCTBY

https://m.edsoo.ru/37a3324a

32

MousipHblit 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/714a252d

33

Brruncaenus 00€Ma, KOJIMYeCTBA
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA TN 00BEMY

https://m.edsoo.ru/25858514

34

Brruncnenus o06EMOB ra3oB 1o
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

dusznueckrue U XUMHUUIECKUE
CBOMCTBA BOJIbI

https://m.edsoo.ru/272b514c

36

Cocras ocHoBauuii. I[Toustue 00
WHJIMKATOpax

https://m.edsoo.ru/3d2634ef

37

Bona xak pacTBopHUTElb.
HacpliieHHbie 1 HEHACHIIIEHHBIE
pactBopsl. MaccoBast 10715
BEII[ECTBA B PacTBOPE

https://m.edsoo.ru/2b19b4el

38

[IpakTueckas padbora Ne 5 mo teme
«IIpuroroBneHue pacTBOpPOB ¢
OIPENENEHHON MacCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/9f55a219



https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
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39

KonTtponesHas padota Ne2 mo teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxcunpl: cocTaB, KiIaccupuKaIs,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHJIOB

https://m.edsoo.ru/bce52bca

42

OcHOBaHUS: COCTaB,
KJ'IaCCI/I(bI/IKaIII/Iﬂ, HOMCHKJ'IaTypa

https://m.edsoo.ru/cad9bc8a

43

[Tosmydenune n XuMHU4YECKHE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/eb3b238b

44

Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

[Tonydyenne n XuMHUYECKHE CBOMCTBA
KHUCIIOT

https://m.edsoo.ru/d2cc4664

46

Conu (cpennue): HOMEHKIATypa,
CHOCOObI OJYYCHHS, XUMUYECKHE
CBOICTBa

https://m.edsoo.ru/66bad57a

47

[TpakTrueckas padota Ne 6.
Pemenne skcriepuMeHTaNbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUI»

https://m.edsoo.ru/ef5f5b6d

48

['eneTnueckas CBSI3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeIMHEHUN

https://m.edsoo.ru/3eafb436

49

O0001IeHNE U cCUCTEMATU3 AU

https://m.edsoo.ru/aedf982e



https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
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https://m.edsoo.ru/aedf982e

3HAHUHI

50

KonTtposneHas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/53e93cf2

51

[lepBbie MONBITKY KIIACCU(PUKALIUU
XUMUYECKUX IeMEHTOB. [IoHsTHE O
rpynnax CXOAHbIX JIEMEHTOB

https://m.edsoo.ru/45cb955f

52

[lepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX daeMeHToB 1. Y.
MenneneeBa

https://m.edsoo.ru/acfe3f3c

53

[Iepuoasl, rpynmsl, TOATPYIIIBI

https://m.edsoo.ru/dd7cc851

54

Crpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonbl

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue AIIeKTPOHHBIX 000JI0UeK
aToMOB 3JieMeHTOB [leproauueckoit
cuctemsl JI. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTepuCcTUKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJ0KCHUIO B
[Tepuoaunueckoit cucreme /1. U.
Menneneesa

https://m.edsoo.ru/3627afb4

57

3nauenue llepnoanueckoro 3akoHa
JUI pa3BUTHS HAyKU U NpakTuku. /I,
N. MenneneeB — yd€HbIN, IeAaror
U TPaXJIaHUH

https://m.edso0.ru/83762e95

58

PesepBHrlit ypok. O6001IeHNE 1

bu6mmoreka [JOK



https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
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https://m.edsoo.ru/83762e95

CUCTeMAaTH3aIHsI 3SHAHHH /
Bcepoccuiickas npoBepoyHas
pabora

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

KonTtponsHas padota Ne4 mo teme

59 «Ctpoenue aroma. XUMHUYECKas 1 bubnuorexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
IpoBepoyHas paboTa
6]

60 HICKTPOOTPHUATCILHOCTS ATOMOB 1 https://m.edso0.ru/2667a766
XUMHUUYCCKUX DJICMCHTOB

61 HNonnasg xuMu4deckast CBsI3b 1 https://m.edso0.ru/2628cf49
K

62 OBICHTHAL MOTAPHAL XUMITHCCRA 1 https://m.edso0.ru/67fh6476
CBSI3b
K

63 OBAJICHTHA HETOJApHAL 1 https.//m.edsoo.ru/f32e6211
XUMHYECKas CBS3b

64 Ctenenb OKHUCIIECHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIUTETLHO-BOCCTAHOBUTEILHBIE 1 https://m.edsoo.ru/665e2d2d
peakiuu

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/eb264264
PesepBubIit ypok. O6001eHNE 1

67 CHCTEMATHSALIT SHAHHH 10 TEME 1 https://m.eds00.ru/62539d2¢c
«CtpoeHue aroMa. XUMHUYCCKas
CBSI3b»
P i . 0600

68 C3CPBHBIM YPOK © EH crme H 1 https://m.edso0o.ru/c8769b1b
CHCTEMATHU3alIMs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl

[lepnoanyeckuil 3aK0H.
ITepnoandeckas cucrtema

1 PHOA 1 https://m.edsoo.ru/ac197bf5
XUMHUYeCcKnX daeMeHToB 1. Y.
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHYECKUX DJIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MTEPUOTOB
Knaccudukanmsa n HoMeHKIaTypa

3 (uca P 1 https://m.edsoo.ru/d96e16b9
HEOpPraHWYECKUX BEIIECTB
Buael XuMHUUECKO# CBSI3U M THITBI

4 g . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUIMYECKUX PEIIETOK
Kontponbnas padota Nel o reme
«IToBTOpEenue u yriyoieHue

5 . p yrLy 1 1 https://m.edsoo.ru/2a531ece
3HAHUM OCHOBHBIX Pa3/IelIOB Kypca
8 K1accay
Kinaccudukanus XuMmuaeckux

6 PEeaKIHi 10 pa3InIHbIM 1 https://m.edso0.ru/61f97329
MpU3HAKaM
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 peakuuu. [IoHsTHE O TOMOTEHHBIX 1 https://m.edsoo.ru/e73c3ef4

U I'CTCPOTCHHBIX PCAKIIUAX



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
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[ToHATHE O XUMHYECKOM
paBHOBecuH. DAaKTOPBI, BIMSIONIUE
Ha CKOPOCTb XUMHUYECKOU PEaKLIUU
U MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/afbc35b2

OKHUCIINTEIBLHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH

https://m.edsoo.ru/16ddaal?

10

Teopust 2NEKTPONUTHYECKON
mucconuanmy. CHIIbHBIE U CIIa0bIE
DJIEKTPOIUTEL

https://m.edso0.ru/965c6a66

11

HoHHbIE ypaBHEHHUS peaKIuil

https://m.edsoo.ru/43f4b85c

12

XUMHYeCKHe CBOMCTBA KHUCIIOT U
OCHOBaHMUI B CBETE
MpEeACTaBICHUI 00
AIEKTPOJIUTUYECKON AUCCOIUALINHT

https://m.edsoo.ru/9adee23c

13

XHUMHUYECKHE CBOMCTBA COJIEH B
CBETE MPEACTABJICHUI 00
ANEKTPOJUTUUECKON JUCCOIMAIIIT

https://m.edsoo.ru/339ae525

14

[TonsiTue o ruapoIn3e coJie

https://m.edsoo.ru/be3c2519

15

O0001IeHre U cucTeEMaTU3aLHs
3HAHUU

https://m.edsoo.ru/78322bfb

16

[IpakTiueckas paborta Ne 1.
«Pemenne 3kcriepuMeHTAIBHBIX
3a/1a4»

https://m.edsoo.ru/c172d37d

17

KonTtponpHas padota Ne2 o teme
«OIIEeKTpOJInTHYECKAs

https://m.edsoo.ru/2b5a2162



https://m.edsoo.ru/afbc35b2
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nucconuanisa. XuMU4YecKue
pEaKurH B paCTBOPAX»

18

OOmast xapakTepuCcTUKa

rajJJoreHoB. XUMHUYECKHE CBOMCTBA

Ha IpUMepe XJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposojopoa. CossiHast KUCIOTa,

XUMHYECKHE CBOICTBA,
MOJy4eHHUE, TPUMEHEHUE

https://m.edsoo.ru/daf6b6e7

20

[IpakTiueckas padora Ne 2 o
teme «llonyueHnue cosistHOM
KHCJIOTBI, U3y4eHUE €€ CBOMCTB)

https://m.edsoo.ru/9a2bd4de

21

Beruncnenus mo ypaBHeHHSIM
XMUMHWYECKUX PEaKLUi, €CIIA OIUH
U3 PEareHToB J1aH B U30bITKE

https://m.edsoo.ru/fa37c94c

22

OO6mras xapakTepucTuKa
sneMeHTOB VIA-rpynmbl

https://m.edsoo.ru/e79ebfa3

23

AnnoTtponHsie MOIU(pUKALUN
cepbl. Haxosxnenue cepsl u eé
COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/5e3339hd

24

CepoBo10pO1, CTPOCHHUE,
(hbU3UYECKUE U XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/384dcc68

25

OKCI/II[LI CCPBLI. CepHa;I KHUCJIOTa,
(I)I/IBI/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/ae5652f6



https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6

26

XUMUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIIIJIEHHOTO crioco0a
ITOJTY4EHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsI3HEHNE
OKpYKaroLIEn CpeJibl
COCTMHEHUSIMU CEPBI

https://m.edsoo.ru/acc7d4bf

27

Brruncinenne MmaccoBou 10IH
BBIXOJIa IIPOAYKTa peaKIuu

https://m.edsoo.ru/7dac2b46

28

OO1as XxapakTepucTUKa
aneMeHTOB VA-rpynmnsl. A30T,
pacnpocTpaHeHue B pUpo/e,
(1)I/I3I/I‘—IeCKI/Ie U XUMHWYECKHE
CBOMCTBa

https://m.edsoo.ru/6bfdf145

29

AMMuak, ero pusudeckue u
XAUMUYECKHUE CBOWCTBA, MOTyYCHHE
Y TIPUMCHEHUE

https://m.edsoo.ru/e69bfb89

30

[IpakTrnueckas pabota Ne 3 o
teMe «IlonyueHne ammuaka,
U3YyYEHHUE ero CBOICTBY»

https://m.edsoo.ru/f4c23a53

31

A30THas KuCIoTa, €€ prusnueckue
Y XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQ4eCTBE
MUHEPAJIbHBIX YIOOPEHUIA.
XUMHUECKOE 3arps3HEHUE
OKpY’KaroLIEen CpeJibl
COCIMHEHUSIMHU a30Ta

https://m.edsoo.ru/7fbdef49



https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
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https://m.edsoo.ru/7fbdef49

33

dochop. Okcun dpocdopa (V) u
docdopHas kucinora, GU3NIECKHEC
1 XUMHYECKHE CBOMCTBA,
MOJTy4eHUE

https://m.edsoo.ru/c8af5f46

34

Hcnons3oBanue pochaToB B
Ka4eCcTBe MUHEPAIbHBIX
ynoOpeHui. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

https://m.edso0.ru/79c51b82

35

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/eal6ee43

36

Oxkcunpl yriaepona, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE TPOOJIEMBI,

CBsA3aHHBIC C OKCUIOM Yyrijepoaa
(Iv)

https://m.edsoo.ru/a6915c71

37

VronpHas KUCI0Ta U €€ COn

https://m.edso0.ru/36a13d99

38

[Ipaktruueckas pabota Ne 4 o
teme "[lonydyenue yriekucioro
ra3a. KauectBeHHas peakius Ha
kapOoHaT-uOH"

https://m.edsoo.ru/4de4a8dc

39

HepBOHa‘-IaJ'IBHBIe MOHATHS 00
OPraHn4YCCKHX BCUICCTBAX KaK O
COCAUHCHUAX yIiiepoJa

https://m.edsoo.ru/822fb263

40

erMHI/Iﬁ " €Tr0 COCAUMHCHUA

https://m.edsoo.ru/1e94ee3a

41

IIpakTuyeckas pabora Ne 5.
Pemenue skcriepuMeHTaIBHBIX

https://m.edsoo.ru/d72fa3e8



https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
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https://m.edsoo.ru/d72fa3e8

3a71a4 110 TeMe «Bakuenue
HEMETAJIbI U UX COSIMHEHU

42

KonTtposneHas padota Ne3 mo teme
«BaxHeln1e HeMeTauIbl U UX
COEIMHEHU S

https://m.edsoo.ru/f5bae73d

43

OO01as XapakTeprucTUKa
XUMHUYECKUX DJIEMEHTOB —
MeTaioB. Meranindeckas CBs3b U
MeTaJIn4yecKasi Kpucraindeckas
pemérka. Pu3nvyeckre CBOMCTBa
METaJlJIOB

https://m.edso0.ru/83192917

44

XHUMUYECKUE CBOMCTBA METAJIOB.
DJIEKTPOXUMUYECKHI P
HanpsHKEHUM METaIoB

https://m.edsoo.ru/5a41d1d4

45

OO6mme cnocoObI MOTyICHUS
MeTtamioB. CriaBel. Berancnenms
110 YpaBHEHUSM XUMHUYECKHX
peaKIvii, €ClIi OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH

https://m.edsoo.ru/435b87d4

46

Ilonatue o KOppO3uHu METAJIIIOB

https://m.edsoo.ru/2c28f427

47

Il{emounbIe METAIIBI

https://m.edsoo.ru/c86edb4a

48

OKcHIbI M THAPOKCUIBI HATPUS U
KaJus

https://m.edsoo.ru/4fdeelae

49

IllemoyHO3EMEIBHBIE METAIIbI —
KaJbIUHA U MarHui

https://m.edsoo.ru/2bb5cf7b

50

Baxkueiiiue coeuHeHU KaJlbIU

https://m.edsoo.ru/85c2cal6



https://m.edsoo.ru/f5bae73d
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51

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/593a4ab7

52

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHCHHUS

https://m.edso0.ru/869f76b9

53

[Ipaktuyeckas padora Ne 6 o
TeMme "YKEcTKOCTEL BOIBI M METOIEI
e€ ycTpaHeHus"

https://m.edsoo.ru/669f6cdd

54

AITOMUHUN

https://m.edsoo.ru/37e792ee

55

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHIA

https://m.edsoo.ru/82b7fa7d

56

Keieso

https://m.edsoo.ru/b3996d2a

57

OKcuibl, THAPOKCUIBI U COJIH
xenesa (I1) u xxenesa (III)

https://m.edsoo.ru/c3f79221

58

O0001IeHne U cUCTEMaTU3AIIH
3HAHUHN

https://m.edsoo.ru/dbd9af72

59

[TpakTrueckas padota Ne 7.
Pemenne skcniepuMeHTAIBHBIX
3a7a4 o temMe «Baxneimue
METAJIIbI U KX COETUHEHUS

https://m.edsoo.ru/462adf7f

60

Brruncnenus o ypaBHEHUSIM
XMUMHYECKUX PEaKUUi, eClid OJIUH
U3 PEareHToB J1aH B N30BITKE WU
COJICP’KUT IpUMecH. BerunciaeHus
MacCOBOM JIOJIM BBIXOJIa TPOIYKTA
peaxiuu

https://m.edsoo.ru/a7a5913a

61

O0001IeHNE U cUCTEMATU3 AU

https://m.edsoo.ru/eed7f912
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3HAHUHI

KonTtponsHas padora Ne4 o teme

62 «Baxueiiime MeTajuIbl U UX 1 https://m.edso0.ru/5b499218
COEIMHECHUSD)
B

63 ciecta 1 hiaTepHaHH i 1 https://m.edsoo.ru/483adc3a
IIOBCCIHECBHOMU KN3HU YCIIOBCKA
X

64 HIMHTICCKOE 3ATPASHEHIE 1 https.//m.edsoo. ru/f3f919fd
OKPYIKAroIEeH Cpe/ibl
P

65 04T XHMHI B pettictii 1 https://m.edso00.ru/a98127b9
AKOJIOTMYECKUX MPOOIEM
P i . 0000

66 C3CPBHBIN YPOK ° iu cHue 1 1 https://m.edsoo.ru/1c364847
cucreMaTtui3annda 3HaHNU
P i . 0000

67 C3CPBHBI YPOK ° ill cHue 1 1 https://m.edso0.ru/56f46bf5
CUCTEMATHU3ALMS 3HAHUI
P i . 0000

68 C3CPBHBIH YPOK ° ill cHue 1 1 https://m.edsoo.ru/b221b45c¢
CUCTEMATHU3ALINS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIA
0o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111€ro
o0pa3zoBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHYECKHUX TIOHSATHNA: aToOM,
MOJIEKYJIa, XUMHUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOTHOPOIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAsE aTOMHas W MOJICKYJSIpHAs Macca, KOJIMYECTBO
BEIIIECTBa, MOJIb, MOJISIPHAsT Macca, MaccoBasi JOJs XHMHUYECKOTO
3JIEMEHTa B COCIMHEHUHN, MOJISIPHBIA 00BEM, XUMUYECKasT pEaKIus,
Kinaccupukanus —peakiui: peaknuu COCAUHCHMs, PEaKIUuu
pa3NioKEHUs, PEaKIMKM 3aMEIICHHS, PEakluu OOMEHa, 9K30- H
SHJOTEPMHUUYCCKHE PEAKIINH, TeIIOBOHM 3(PdeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs KOHIIEHTPAlKsl) B pacTBOPE

1.2

HUIITIOCTPHUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHI U
IIPUMCEHATE OTHU MOHATHUA IIPH OINHCAaHHMMU BCIICCTB W HX

MpEeBpaIleHUN

1.3

HCIIOJIb30BAaTh XUMHWYCCKYHO CUMBOJIUKY UL COCTABIICHUS (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpPaHCHUSA MACChbl BCHICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABoraapo

1.5

OonpeCACiisITb BAJICHTHOCTb aTOMOB 3JIECMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC pPCaKIUU (HO qUCIIy U COCTaBY




Y4YaCTBYIOIIMX B PEaKIMH BEUIECTB, 10 TEIII0BOMY 3(h(deKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MaccChl

BCIICCTB

1.8

BBIYUCIIATH MACCOBYIO JIOJIF0O XUMHUYECKOTO 3JI€MEHTa 1o (opmyre

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

MPUMEHSTh  €CTECTBEHHOHAYYHBIE  METOJbl  TIO3HAHUSA  —
HaOMIOZICHUE,  WU3MEpPEHUE,  MOJCIMPOBAHUE,  DKCIEPUMEHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHelmme NpPEeICTAaBUTENN  HEOPraHWUYECKHUX

BECIICCTB»

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTIOHSTHH: OKCHI,

KHcCj0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEeNATh MPUHAAICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coeMHeHu 1no popMynaam

2.3

KJIacCCU(UIIMPOBATH HEOPTraHUYECKUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  pA3IMYHBIX  KJIACCOB,  IOATBEP)KAas  OIMHUCAHUE
MpUMEpaMHi  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYCCKUX peaKuHﬁ

2.5

IIPpOrHO3HUpPOBATb CBOIiCTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHWA XHUMHYCCKHX

MIPEBPALLEHUN B Pa3IMYHBIX YCIOBUAX

2.6

ClIeJOBaTh IpaBWJIaM II0Jb30BAaHUS XUMHUYECKOW IOCYIOM U
1a0opaTOpHBIM 00OPYIOBaHUEM, a TAKXKe IpaBUiIaM 0OpalleHus ¢
BEUIECCTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB 10 MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (BOJOPOa U KUCIOPOa), TPUTOTOBICHUIO
pacTBOpPOB C OIPEAEIEHHONM MAacCOBOM JIOJIEM pPACTBOPEHHOIO
BEII[ECTBA, IUNIAHUPOBATH U IIPOBOJUTE XUMHUUYECKHUE SKCIIEPUMEHTBI
[0 PACIIO3HABAHUIO PACTBOPOB WIENOYEH U KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JakMyc, heHoNPTaTeHH, METHIIOPAHK U JIPyTHUE)

2.7

IpOBOAUTDH paC‘{éTBI 0 YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmomuueckuit 3axkoH u Ilepuoauueckas cucrema
xumudeckux snementoB JI. WM. MenaeneeBa. CtpoeHue atroMoB.
Xumudeckas CBSI3b. OKHCANTETHHO-BOCCTAHOBUTEIIbHBIE

peaKium»

3.1

PaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHITUM: SIPO aTOMa,
SJIEKTPOHHBIM CJIOW aroma, aroMHas OpOWTadb, paguyc aToma,
XUMUYECKasl CBSI3b, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAsl CBA3b,
ANEKTPOOTPUIIATEIHLHOCTh, MOHHAS CBSI3b, WOH, KaTHOH, AaHHMOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOIMYHYIO bopmy
[lepuoaudeckoil CHCTEMBI XHUMHUYECKHX DJEMEHTOB: pa3inyaTrh
MOHATUS «TJaBHasg moarpymnma (Arpynma)y U «mobouHas

noarpynna (brpymnmna)», «Masnbie» 1 «00IbIINE» MEPHOIbI

3.4

packpsiBaTh cMbich [leprnoanueckoro 3axkona J[.M. Menneneesa:
JNEMOHCTPUPOBATh IOHUMAHUE TEPHOJUYECKON 3aBUCHMOCTH
CBOMCTB XMMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ilepmognyeckass cucrema  XuUMH4YeCKUx sieMmeHToB  [[.U.
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMK CTPOCHHS aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsia sjapa, oOIIee 4YHCIo

OJICKTPOHOB U pacHpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpCAC/IATh CTCIICHb OKHUCJICHHUA DJJICMECHTOB B 6I/IHapHI:>IX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHWYECKOH CBSI3HU (KOBaHeHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus




IIo Teme: «BCH_ICCTBO 1 XUMHWYCCKas pCaKIusa»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATUN: PacTBOP,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHIECKAS JUCCOIHAIIHS,
peaKuyu MOHHOTO OOMEHa, KaTalIn3aTop, XUMHUYECKOE paBHOBECHE,
obpaTuMble u HeoOpaTuMbIe peakiuu,
OKHCITUTEILHOBOCCTAHOBHUTEIIbHbBIC peakiuu, OKUCITUTENb,
BOCCTaHOBUTENb, OKHUCIEHWE M BOCCTaHOBJIECHHE, AJJIOTPOIIHMS,
aMm(oTepHOCTh, XUMHUYECKas CBsI3b (KOBAJICHTHAas, HWOHHAs,
METaJUTMYECKas), KPUCTaJUIMUecKasi PeméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUILTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKUX TIOHSTHH U
OPUMCHATL OTU TIOHATUA TIIPU ONHMCAaHWM BCHIECTB H©U HX

MpeBpaIeHUun

1.3

COCTaBIIATh YPaBHEHUS AJIEKTPOJIUTUYECKON AUCCOIMALIUN KUCIIOT,
LIEJI0YEH U COJIEW, MOJHBIE U COKPAIIEHHBIE YPaBHEHUS PEaKLUd

HOHHOI'O 0OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEACTBOM COCTABIICHUS MIIEKTPOHHOTO OajlaHca 3THX

peakuui

1.5

IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU

Ilo Temam: «Hemeramnel u ux COCIUHCHUA» U «MeTaiiel 1 BX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOmMHME U  crenupuIecKue
XUMUYECKHE CBOMCTBA TPOCTBIX W  CIIOXKHBIX  BEIICCTB,
HOJTBEPK/Iasi ONKCAHHE MPUMEPAMH MOJICKYISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIIN X
CYILICCTBOBAaHHUC IeHETUYECKOH  CBA3HU MCXKAY  BCIICCTBaAMU

Pa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHHA, BO3MOXHOCTH MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX

2.4

CJICAOBATh IIpaBHJIaM IIOJIb3OBAHUA XUMHUYECKOH HOCY}IOﬁ n




1a00paTOPHEIM 000PYIOBAHKUEM, a TaKXKE MpaBWiIaM OOpaIIeHus C
BCIICCTBAMU B COOTBCTCTBHU C HMHCTPYKHHAMU 11O BBITOJHCHHUIO
Ha60paTOpHI)IX XUMHUYCCKHX OIIBITOB 110 IMOJIYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5

IMPOBOAMTDL PCAKIOWH, INOATBCPIKAAIOIINC Ka4eCTBEHHBI COCTaB
Pa3IMYHBIX BCHICCTB: PACHO3HABATH OIIBITHBIM HYTGM XJiopuna-,
Opomua, woama, KapOonar, ¢ocdar, cumkar, cyabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHWS, NOHBI U3YUYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX XUMHUYecKHX mnoHsaTui: [IJK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBIC.]'H/ITGJ'IBHOﬁ OCATCIIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIIHIo,
BBISABJIICHHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CBSISGf/i — I I/I3y'-IeHI/I$[
CBOWCTB BECIIECTB M XMMHYCCKHUX PEAKIUH; €CTECTBEHHOHAYYIHbIC
METOJbI MO3HAHUS — HAOJIOJICHUE, M3MEpPEHUE, MOJICIHPOBAHHE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUY B )KU3HU YEJIOBEKA. XUMUSA B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAHUsI B XHMMMHHU. Yucteie BEIICCTBA W CMCCH.

Crioco0sI pasneneHus cMmecen

1.3

AToMEI T MOJICKYJIBI. Xumuaeckue 3aeMeHThl. CHMBOJIBI XHUMHYECKUX
OJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO'MOJ’ICK}’J’IHpHOG

Y4ECHHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCT aTOMOB XMMHMUYECKHUX DJIEMEHTOB.
3aKkOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJIEKYNspHas Macca. MaccoBasi J10Ji1 XHMHUYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonunuectBo BemectBa. Mosb. MosnsipHast Macca. B3auMocBs3b KOJIMUYECTBA,
Macchl M YHUCJA CTPYKTYPHBIX eAuHMI] BemiecTtBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMHUYECKUE SBJICHUSI. XUMHUYECKasi peaklus U e€ MPU3HaKH.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB. XUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMudeckux peakuuid (COCAMHEHHUs, Ppa3JOXKEHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW TMOCYHOU, C
npaBwiamMu paboTel B JabopaTopur U TOpuéMaMu  OOpaieHus ¢
nabopaTopHbIM O00OpyJOBaHHEM, H3y4eHHE U ONHCaHHE (DU3HUECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHX BEIIECTB, HaONIOJIeHUE (PUINIECKUX
(naBneHue BOCKa, TasiHUE JIbJa, paCTHpPaHUE caxapa B CTYNKe, KUIICHUE U
KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOpEHHE CBEUH, MPOKATUBAHUE METHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCJ’IOTOfI) HBHCHHﬁ, Ha6J'IIO,[[CHI/IC u




OMMCAaHHE TMPHU3HAKOB TMPOTEKAHHMs XHUMHYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBHE CEPHOU KUCIOTHI C XJIOPHIOM OapHsi, pa3okKeHHe
ruapokcuaa wmeau(ll) npum HarpeBaHuM, B3aUMOJAEHCTBHE Kele3a C
pactBopom comu menu(Il), m3ydeHuwe crmocoOoOB pasneneHusi cmeceil (c
MOMOINBIO  MarHuTa, (WIBTPOBAHWE, BBIIAPUBAHHUE,  TUCTUIUIALMS,
xpomatorpadusi), MpoBeIeHNE OYUCTKH MMOBAPECHHOM COJIM, HAONIOJICHUE U
ONHCAaHWE PE3YJIbTATOB IPOBEACHHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH

COXPAHEHHUS MaCChl, CO3aHNUE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — smeMeHT u mpoctoe
BeniecTBo. HaxoxaeHue Kuciopoa B pupoe, Gu3ndeckne U XUMHIECKHE
cBoiictBa (peakuuu roperus). Oxcunpl. [Ipumenenue kucnopoga. CrocoOs
MOJIy9eHHs KHCJIOpoJa B Ja0OpaTOpHH M MPOMBIIIIEHHOCTH. KpyroBopot

KHcnopoza B mpupoje. O30H — aJuloTpoInHas MOAU(DUKALUSA KUCIOpOa

2.2

TemoBoil 3ddexkT XxuMHUYecKoil peakuuu, TEPMOXUMUYECKHE YpaBHEHMS,
9K30- U SHAOTEPMHUUYECKHE peakuuu. TOMIMBO: yrojap U MeTaH. 3arpsA3HCHHE

BO3/IyXa, YyCHJICHUE MapHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bonmopon — anemenT u npocroe BemectBo. HaxokaeHnne Boopoaa B MpUpoze,
¢busnueckre M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBI IOy4YEHHS.

Kuciote! u conu

2.4

MoutsapHbiii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

dusznyeckue CcBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBOpHI.
Hacreimmennpie 1 HEHACHIIIICHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBas J10J1s BelllecTBa B PacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponbs pacTBOpoB B MpUpoJie U B KU3HU 4esioBeka. KpyroBopot
BOJIbI B IpUPOJE. 3arpsA3HEHHE NPUPOAHBIX BoJA. OXpaHa W OYHUCTKa

IpUPOAHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coemnuHenuit. Oxcuanl. Knaccuduxarus
OKCHJIOB: coJieoOpa3yromiue (OCHOBHBIE, KHCIOTHBIE, amMOTepHbIE) U
HecoseoOpazyromue. Homenknarypa okcuaoB. dOusnueckue U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0OB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE

OCHOBAaHUA. HOMeHKHaTypa ocHoBaHui. Duznueckue MU XUMHUYECKHE




CBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanus kucinot. Homenknarypa kucior. @u3nueckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucinot

2.9

Conu. Homenknatypa coseit. u3ndeckue 1 XMMHUYECKHUE CBOWCTBA COJIEH.

[Tony4yenue coien

2.10

I'enetmueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/II\/JI

211

XHWMHUYECKUN DKCIEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJep KaHUs
KHACJIOpOJa B BO3JyXe, MOJy4YeHne, cOOMpaHue, paclio3HaBaHUE M U3yUCHHE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aMMOJCHCTBHUS BEIIECTB C KUCIOPOIOM
W yCIOBHS BO3HUKHOBCHHSI W TIPEKpalieHWss TropeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3liaMu OKCHIOB M OTMCAaHUE WX CBOWCTB, MOJTydCHHE,
cobupaHue, paclo3HaBaHWE W HW3YYCHHE CBOWMCTB BOJOpOJa (TOpEHHe),
B3anMo/ieiicTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO uCmonb30BaHNE
BHJICOMATEpHasIoB), HAOIIOeHHE 00pa3IlloB BEIIECTB KOJIUYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNpEAeNEHHOM MaccOBOM
JoJiell  pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOABI C MeTaIaMU
(HaTpueM W KajbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHATIOB),
OTpeJeNieHue PAacTBOPOB KHUCIOT U WIENOYEH C MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue oOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3JMYHBIX KJIACCOB,
HaOo/IeHUe HM3MEHEHHs] OKPacKd WHIUKATOPOB B pacTBOpax KHUCIOT H
miesnouei, n3ydeHue B3aumoeiicTBus okcuaa meau(Il) ¢ pacteopom cepHoit
KHCIIOTBI, KUCJIOT C METajulaM{, DPEaKIHUil HeWTpaau3aluu, MOJTyYeHHEe
HEPACTBOPUMBIX OCHOBAaHMIA, BBITECHEHHWE OJHOTO MeTajla JAPYruM U3
pacTBopa CoJu, pelIeHHe SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelne

KJIaCCbl HCOPraHU4CCKUX COCHHHCHHﬁ))

[Tepuoauueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CtpoeHrne aToMOB. XUMUYECKasi CBsI3b. OKUCIUTENBHO -

BOCCTAHOBUTCJIbHBIC PCAKITUHN

3.1

[lepBpie TOMBITKH KIAacCUPUKAUKU XUMUYECKHX d1eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AJIIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMENbHBIE METaJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE

OKCUIBI U TUAPOKCHUIBI




3.2

IIepnognueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u IIHHHONEPHOIHAS (HOpMBI
[Tepuonnueckort cucrembl xuMHueckux diemeHToB J[.M. MeHneneena.
IIepuoast u rpymnmbsl. @U3NYECKUA CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoJa v rpynribl 3JICMCHTA

3.3

Crpoenue artomoB. CoctaB aTroMHbIX sdjep. M30Tombl. DIEKTPOHBI.
CtpoeHue »dIeKTPOHHBIX O000JI0YEK aTOMOB TMEpBbIX 20 XHUMHUYECKUX
anemeHToB llepnognyeckoit cucremsl JI.11. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTA IO €ro MnojokeHuro B llepuommueckoit cucreme

J.N. MengaeneeBa

3.4

3aKOHOMEPHOCTU HW3MEHEHHUs pajnyca aTOMOB XMMHMUYECKHUX JJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TPYINIIaM M MEPHOJAM.
3nauenne Ilepuommueckoro 3akoHa u  Ilepuonnyueckoil  CHCTEMBI
XUMHUYECKUX AJIEMEHTOB JUISl pa3BUTHS Hayku U npaktuku. .M. MeHnnenees

— Y4YEHBIN U TpaXKJaHUH

3.5

XuMmuyeckasi cBsizb. KoBajneHTHas (MOJsipHas M HEMOJIApHAs) CBA3b.

BHCKTpOOTpI/IHaTCJ'IBHOCTI) XUMHYECKUX dIeMeHTOoB. MonHas cBI3b

3.6

CreneHb OKHCJICHHUA. OXuCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHI. OKHUCIIMTEIIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METaNIOB H
HEMETAJJIOB, B3aUMOJCHCTBHE THAPOKCUIA IIUHKA C PACTBOPAMU KHUCIOT U
IeJI0Yei, MPOBEJICHUE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ [PUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  peaKIuil (ropenue, peaxkuu

Pas3IoXKCHU, COGI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

Ilepnomnueckuii 3akoH. Ilepuonnyeckas cucTeMa XMMHUYECKHX DJIEMEHTOB
JI.1. Menneneea. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUUYECKUX JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAIMs, KaIbLM U

UX COCIMHEHHM B COOTBETCTBHH C IIOJOXKEHHEM DJIEMEHTOB B




[leprouueckoii CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BeniecTBa: BUABI XUMUYECKOH CBSI3U. THUIBI KPUCTAIUIMUECKUX
pEmETOK, 3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTAIIMYECKON
pEemETKH W BUJA XUMHYECKOW cBs3u. Kiaccupukanus ¥ HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXyHapOoJHasi U TpUBUAIbHAs). XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKUX

COGI[I/IHGHI/Iﬁ, rCHCTUYCCKaA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanuss XMMHUYECKUX peakIUil M0 pa3iMyHbIM HpHU3HaKaM (110
Yucily MW COCTaBy YYaCTBYOIIMX B PpCaKOWHM BCUICCTB, IO TCIJIOBOMY
a¢hdexTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB, TI0
00paTUMOCTH, IO YYacTHUIO Karajau3aTopa). DK30- M DHAOTEPMUYECKUE
pE€aKknuu, TCPMOXUMHYCCKUEC YPAaBHCHUA. ITonsgrue o CKOpPOCTH XAMHYECKOH

peaknuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakuusax. [lonarue
O TOMOTEHHBIX M TeTEepOTeHHBbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuH. DakToOphl, BIUAIOIIME HA CKOPOCTh XMMHYECKOH peakuuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBECH A

1.5

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE — pEaKlUH, JJEKTPOHHBIM  OasaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENBLHOM  peakiuu. (COCTaBIICHUE YpPaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUNd C HCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOJUTHUECKON JIUCCOILIAAIINH. DIIEKTPOJIUTHI u
HEIJIeKTPOJUTh. KaTHOHBI, aHWMOHBI. MeXaHW3M JUCCOIMAIIMU BEIIEeCTB C
pa3IMYHBIMU BUAAMH XUMHYEeCKO# cBsi3u. Ctenenb aucconnanuu. CUabHbIE
1 cnabble JIEeKTPOIUTHL. Peaknuu MOHHOTO oOMeHa. YCIIOBHUS MPOTEKAHHS
peakuuii MOHHOTO OOMEHA, MOJHBIE U COKpPALIEHHBIE HOHHBIC ypaBHEHUS
peaknuii. CBOMCTBA KMCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUIN 00
ANEKTPOJIUTUYECKOW Juccoruanuu. KadecTBEHHbIE pEaklMM Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUUN SKCIICPUMCHT: O3HAKOMJICHHE C MOICIAMU KPUCTAIINYCCKUX
peIJ_IéTOK HCOPraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BEIICCTB (xnopnz[a HanI/IH); HUCCICA0OBAHUC 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOMH pcakuun OT BO3JIEHCTBUA Pa3JINIHBIX (baKTOpOB;

HCCIICAOBAHUC  JJICKTPOIPOBOJHOCTH  paCTBOPOB  BCIICCTB, MpoLECCa




JUCCOLMALMU KUCJIOT, ILIeno4ed U cojiell (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOUINX MPHU3HAKH
MIPOTEKAHUS peaklUUii MOHHOro oOMeHa (0Opa30BaHUE OCAJKa, BbIICICHUE
raza, oOpa3oBaHHME BOJBI); OIBITOB, WJUIIOCTPUPYIOIINX PUMEPHI
OKHUCIIUTEIBLHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pas3oKeHUs, COCAMHEHMs); PACHO3HABAHME HEOPraHMYECKUX BEIIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPHUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (usmueckue CBOMCTBA
MPOCTBIX BEIIECTB — TraJIOTCHOB. XMMHUYECKHE CBOWCTBA HA IIPHMEpE XJopa
(B3auMoelicTBHE ¢ MeTalllaMu, HEMETaJUIaMH, [IeJIo4aMi ). XJI0POBOJOPO/I.
CoistHasg KHCJIOTAa, XHUMHYCCKHUC CBOfICTBa, MMOJIYdCHHUE, TIPUMCHCHUC.
JelicTBue xjopa U XJIOPOBOJOPOJia HAa OPraHu3M uYeJoBeka. Baxkneumue

XJIOPHUABI 1 KX HAXOXIACHUC B IIPUPOJLC

2.2

OO6mras xapaktepucTuka 3eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (QPU3NYECKUE
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIHBIE
MOAU(UKAIIMK KHUCJIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa  CEpbl.
CepoBosiopoa, crpoenue, GU3MYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
Cepbl Kak NpPEICTaBUTENIM KUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
¢usznueckue W XUMHYECKHUE CBOWCTBa (0OLIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). XUMHUYECKUE PEeaKlUH, JIekallue B OCHOBE
MIPOMBIIIIJIEHHOTO Ccroco0a TMONyYeHUs CepHOU KHUchoThl. [IpuMeHeHue.
Conu cepHOM KHUCIOTHI, KAauyeCTBEHHas peakuus Ha Cyab(haT-HuOH.
Haxoxpaenue cepol U e€ coennHeHuil B pupoie. XUMHUUYECKOE 3arpsi3HeHUe
OKpYKaroIlel cpeibl COeTUHEHUSIMU Cepbl (KHCIOTHBIE T0K/HU, 3arpsa3HEHHE

BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHHUS

2.3

OOmiast xapakrepucTuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUA. A30T, paclpoCTpaHEHHE B
npupoje, (uznyeckue M XUMHUYeckue cBoiictBa. KpyroBopoT aszora B
npupoje. AMMHUAK, ero (U3NYECKUEe U XUMHUYECKUE CBOMCTBA, MMOJyYeHUE U

NPUMCHCHUC. Comn aMMOHUs, HUX (I)I/I3I/I‘-IGCKI/IC n XHUMHYCCKUC CBOﬁCTBa,




npuMeHnenue. KauecTBeHHas peakiys Ha MOHbI aMMOHHMS. A30THAsI KUCIIOTA,
e€ moiyueHue, (Qu3MUecKHMe W XUMHYECKHME CBOHCTBa (0OmIuMe Kak
MIpEJICTAaBUTENs Kjlacca KHUCIOT M crneuuduueckue). lcnonpzoBaHue
HUTPATOB W COJIGH aMMOHHS B KayeCTBE MHHEPAIBHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEHHE OKpYXKalollled cpeabl COEAMHEHUSMHU a30Ta

(KUCIOTHBIE NOXKIH, 3arpsI3HEHUE BO3/1yXa, [IOYBBI U BOJIOEMOB)

24

@®ochop, amroTpormHbie Moaupukamuu  Gocdopa, (Puzmueckne H
xumudeckue cpoiictBa. Oxcun  docdopa(V) u docdhopHas kucnora,
¢usznueckne M XUMHYECKHWE CBOWCTBa, MojJydyeHue. VcmonbzoBaHue

(docdaToB B KaueCcTBE MUHEPATIbHBIX YA0OpEeHU

2.5

Obmas xapakrtepuctuka 3nemMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETNEHW OKHCICHUSA. YTIIEPOJ, aJUIOTPOITHEIE
Mo M(UKAITMH, PAaCTIPOCTPAaHEHUE B MPUPOJE, (PU3NUECKHE U XHUMHUUYECKHE
cBoiictBa. Ajcopomusi. KpyroBopor yrimepoma B mpupoae. OKCHibI
yriepoaa, ux (U3MUYECKHEe W XUMUYECKHUE CBOICTBA, JNCHCTBHUE HA >KHBBIC
OpraHM3Mbl, TMOJY4€HHE U NPUMEHEHHE. ODKOJIOTUYECKHE MPOOJIEMBI,
cBs3aHHbIEe ¢ okcuaoM yriepoaa(lV); rumoresa riao6aabHOTO MOTEICHUS
KIIuMaTa; NapHUKOBBIA 3¢¢ekT. VYroimpHas KuciaoTa U €€ COoNM, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, IONYYeHHE M IMPUMEHEHHE.
KauectBennas peakuust Ha kapOoHaT-HOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM XO03siCTBE

2.6

[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKUX BEHIECTBAX Kak O
COEIMHEHUSX Yriepoa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJ, IIULEPUH,
yKcycHas kuciota). Mx cocrtaB u xumuueckoe crpoenue. llonarue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHUPaX, OeJIKax, yriieBoJgax — U UX poJiu
B OKM3HM 4UeJoBeka. MarepuaabHoe E€IMHCTBO OPraHUYEeCKUX U

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

2.7

KpeMuwuii, ero ¢usuueckne ¥ XHUMHYECKHE CBOWCTBA, IIOJy4CHHE |
npuMeHeHune. CoequHeHus1 KpeMHus B ipupoje. OOIue npeacTaBieHus: 00
okcunme kpemHus(IV) u  kpemuueBoit  kucimotre. CHIMKaThl, UX
UCTIONb30BaHWE B OBITY, MEIUIIMHE, IMPOMBINUICHHOCTH. BakHeimme
CTPOWTEJBHBIC  MaTepuanbl: KEepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpoOmeMbl G€30MacHOTO  HCIIOJIB30BAHUS  CTPOUTEIHHBIX

MaTepuajioB B IIOBCEIHEBHOM KU3HU




2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHEe 00pa3l0B HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IIPOBEJICHUE KAYECTBEHHBIX pEAKUMN Ha
XJIOPUA-UOHBI W HAONIO/IEHWE TMPHU3HAKOB WX NPOTEKAHMS; OIIBITHI,
oTpakaromme (QHU3MYECKHE W XHMHUYECKHE CBOWCTBA TaJOT€HOB M UX
coelMHEeHUH (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHUE
¢ oOpasnaMu XJIOpUIOB (TAJOTESHHUIOB); 03HAKOMJICHHE C 00pa3IiaMu Cephl U
e€ coenMHEHUSMHU (BO3MOXKHO  HCIOJb30BaHUE BUJEOMATEPHAIIOB);
HaOmroZieHWe — mpolecca  OOyrJIMBaHWUsS — caxapa  HOJa  JCHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCJIOTHI; W3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOW CEpHOM KHUCIOTHI, MPOBEACHUE KAYECTBEHHOW peakluu Ha
cyiabpaT-uoH U HaONIOJIEHWE NpHU3HAKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE C
¢u3znueckuMu cBOICTBaMM a3oTa, docdopa U UX coeluHEHUHN (BO3MOMKHO
UCIIOJIb30BAHME BHJIEOMATEpUANIOB), OOpa3lamMu a3oTHBIX U (HOCHOPHBIX
yaoOpeHut; mojaydeHne, coOupaHue, paclo3HaBaHUE W W3YYCHHE CBOWCTB
aMMuaka; MpoBeJeHNE KaUeCTBEHHbBIX peaKlMii Ha HOH aMMOHHMS U (ocdat-
MOH MW U3y4yeHHEe NPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTBI ¢  Meaplo  (BO3MOYKHO
HCIIOJIb30BAHME BHUIEOMATEPUANIOB); M3ydEHHE MOJENEeH KpUCTAIITHYECKUX
pem€Tok anmasza, rpaduta, QymIepeHa; O3HAKOMIIEHHE C IMPOIECCOM
aacopOLUMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIéM U
YCTPOMCTBOM MPOTHBOrasa; IOJydyeHHe, coOupaHHe, paclo3HABaHUE U
M3Y4YE€HHUE CBOWCTB YIJIEKUCIIOIO rasa; MpOBEJACHUE KAaueCTBEHHBIX pPeakIuil
Ha KapOOHAT- M CHUJIMKAaT-UOHbI M M3y4YCHHE IMPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKIHEH CHUIMKATHOM MPOMBIILICHHOCTH; pEeLICHHE
OKCIEPUMEHTAJbHBIX 3aJad Mo Teme «BaxHelmne HeMETalibl U HX

COCIUHCHUA»

Mertanisl U UX COSIUHCHUS

3.1

OO0mras xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux noJsioxkeHus B llepuonnueckoil cucreMe XUMHYECKHX 3iieMeHTOB [.M.
MenpaeneeBa u cTpoeHuss aroMoB. CTpoeHHE MeTaioB. Mertamndeckas
CBSI3b M METAJUNIMYECKasl KPUCTAJUIMUECKas PemI€TKa. DJIEKTPOXUMHUYECKUI

pax HaprI)I(eHI/Iﬁ MCTAJlJIOB

3.2

duznyeckue M XUMHYECKHME CBOMCTBAa METAJIOB. O6H_[I/Ie CHOCOOBI

MOJIYYCHHA MCTAJJIOB. IlonsTue o KOppO3un METAlJI0OB, OCHOBHBIC CIIOCOOBI




3alUThl UX 0T Koppo3uu. CiuiaBsl (CTalb, YyryH, JIOPAJTIOMUHUN, OpoH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU

3.3

[[lenounble MeTaNIBL: MOJOKEeHUE B leproandyeckoit cucreMe XUMUYECKUX
sanemeHtoB JI.MI. MeHueneeBa; CTpOEHHE HX aTOMOB; HaXOXJIEHUE B
npuposae. Puznyeckue M XUMHUYECKUE CBOMCTBA (Ha NMpuUMEpe HATPUS U
KaJH/Iﬂ). OKCI/IZII)I U TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie ICJIOYHBIX

METAJUIOB U UX COEINHEHUN

3.4

IllenoyHo3eMeNbHbIE METAJJIBI MarHuii W KaJlbI[MA: TIOJIOKEHHE B
[Iepnognueckoit cucreme xumuueckux dnemeHtoB J[.MI. Menneneesa;
CTPOEHHE MX aTOMOB; HaxXOXJI€HHE B npupoae. OuU3nueckne U XUMUYECKHE
CBOWCTBA MarHus W Kajbllusa. BakHeliue coenuHEHUs KajabIus (OKCHUT,

TUAPOKCHI, COJIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUS

3.5

AOMHUHMI: T0J0keHre B [leproinyeckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHUE aTOMa; HaXOXJAEHUE B mpupojae. Pusndeckue u
XUMHUYECKUE CBOMCTBA amOMUHHUA. AMQOTEpHBIE CBOWMCTBa OKCHUIAa |

THAPOKCHU A aJTFOMUHUA

3.6

Kenezo: nonoxenue B llepuoandeckoid cucTeMe XMMHUYECKUX AJIEMEHTOB
J.. MenpeneeBa; CTpO€HHE aTOMa; Hax0XAeHUE B mpupoie. Pusndyeckue u
XUMUYECKHEe CBOMCTBA kemne3a. OKCuipl, THApPOKCHabl u conu xene3a(ll) u

xene3a(Ill), ux cocraB, CBOKWCTBA U MOTYYCHHE

3.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C o0O0paslaMH METalioB |
CIUIaBOB, UX (PM3UYECKUMH CBOMCTBAMH; M3YUEHHUE PE3YyIBTaTOB KOPPO3HUU
METaJUIOB (BO3MOJYKHO HCIIOJIb30BaHUE BHUACOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJIa KaJbIUS ¥ HATpUsi C BOJOH (BO3MOXHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB); CCIICIOBAHUE CBONMCTB XKECTKOM BOJIBI;
mporecca TOPEHHs JKeyle3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPHU3HAKOB TPOTEKAHUS KAaYCCTBEHHBIX pEaKIUil Ha
WOHBI (MarHusi, Kajbllus, amtoMuHHS, IHKa, sxeneza(ll) m xenesa(lll),
meau(Il); naGmromeHne M omucaHWe MPOIECCOB OKpAIIMBAHUS TUIaMEHU
MOHAMHM  HATpus, Kaausd M  Kalmplus (BO3MOXHO  HCIOJh30BaHUE
BHUJICOMATEPUANIOB); UCCleoBaHHe aMQpOTEePHBIX CBOWCTB TUIPOKCHIA
ATIOMHUHHS U TUAPOKCUIA LIMHKA; pelIeHHe SKCIEPUMEHTaIbHBIX 3a7a4 IO

TeMe «BakHelIne MeTaJljIbl U UX COCTUHEHUS)

XUMHS U OKpy’Karolas cpeja




4.1

Hossie Matepuaiibl v TeXHOJOTUM. BemecTBa 1 MmaTepuansl B MOBCEIHEBHOM
JKU3HU YeJoBeKa. XUMUA U 3I0pOBbe. be30macHoe UCIOIb30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas moMoIs npu XUMUYECKUX 0KOTax

" OTPABJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOM T'PAMOTHOCTH. XHUMHUUYECKOE  3arps3HEHUE
okpyxkatomed cpeapl [IJIK. Ponap XvMUM B pELICHUH 3KOJIOTHYECKUX
npobiem. [IpupoaHbIE UCTOYHUKH YTIICBOJIOPOIOB (yrolib, IPUPOIHBIN a3,

He(Th), MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U TPOMBIIIICHHOCTH

4.3

XUMUYECKUN 3KCIIEPUMEHT: H3Yy4eHHEe OOpa3loB MarepualoB (CTEKIIO,

CIUIaBbl METAJIJIOB, IOJIUMEPHBIE MaTEpUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O T03HAaBAa€MOCTU SBJIEHUH NPHUPOJbI, MOHUMaHUE OOBEKTUBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOW HaykM Kak  00yacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphbl U
MIPAKTHUYECKON IEATEIbHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOTO

oO11ecTBa; IOHUMaHUE MECTa XUMHUHU CPEIU IPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaY4YHBIX MCTOJAaX IMO3HAHWUA, B TOM YHUCJIC SKCIICPUMEHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaxX MCCICAOBAHHA BCIICCTB W H3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0Jb30BaTb MOACIU IJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccHoHATBPHOW JEATEIHHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha
JOCTH)KCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYJarOUTUMCS
paccMaTpuBaTh ~ XMMHUIO  Kak  chepy cBoed  Oymymiei
po(eCCHOHATILHON EATEILHOCTH U C/IeaTh OCO3HAHHBIN BBIOOD
XMMHUU KakK MpO(UIBHOTO TpeaMeTa NMpHU Nepexojie Ha YpPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMHUYECKUE MOHATUS: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, IIPOCTOE U CIOKHOE BELIECTBO, OJAHOPOIHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAS
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS. MAacca, MOJISIPHBIN
00BEM, OKCHJ, KUCJIOTAa, OCHOBAHWE, CONb (CPEIHsIs), XUMHUUECKas

peakuus, pCakuuh COCIUHCHUA, PCAKIHUU PA3JIOKCHUA, PCAKIUU




3aMeIleHHs], peakuuu 0OMeHa, TemIoBO APQPEKT peakuuu, 3K30- U
9HJOTEPMUYECKHE PEAKIIMU, PACTBODP, MACCOBAst I0JIsI XUMUYECKOTO
JNIEMEHTa B COCIMHEHHMH, MaccoBas JOJII U  IPOLEHTHAs
KOHIIGHTpaLUsl BEIIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN
CIIOM aToMa, aroMHas OpOWTalb, PaAMyC aTOMa, BAJICHTHOCTb,
CTETICHb OKHCIICHUSI, XUMHYECKasl CBSI3b, DJIEKTPOOTPULIATEIHHOCTD,
NOJsIpHAas W HENOJISIpHAs KOBAJCHTHAs CBS3b, HOHHAS CBS3b,
METaJUTMYeCcKasl CBs3b, KpUCTAUIMUECKas pemeTka (aToMHasl,
WOHHAsl, METAJUIMYeCKas, MOJICKYIspHasi), WOH, KAaTHOH, aHHOH,
ANEKTPOJIUT W HEIEKTPOJIHT, SIEKTPOJUTHYECKAs IUCCOLMAINS,
peaknuu HOHHOTO OOMEHa, OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIC
peaKknuy, OKUCIUTEIb W  BOCCTAHOBHTEN, OKHUCICHHE U
BOCCTAaHOBJIGHHME,  D3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMBbIE pEaKLUUU, CKOPOCTb XHUMHYECKOU

peakiuu, katamuzarop, [1/IK, koppo3us MeTamios, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuii 3axkoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOTraJipo

2.3

TEOpPUHU  XUMHH:  aTOMHO-MOJIEKYJIIpHasE  TeOpusi, Teopus

AIEKTPOJUTUUECKON JTUCCOIHAITIT

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMHUUECKOM I'PaMOTHOCTH, BKJ'IIO“I&IOH.[C?IZ

3.1

YMEHUE TMPAaBHIBHO HCIIOJIB30BaTh M3y4YCHHBIC BEIIECTBA U
MatepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUs, METAIUIbl H
CIUIaBbI, TPOIYKTHl TEPEPAOOTKH MPHUPOJHBIX HCTOYHHKOB
yIAeBOAOPOAOB (yriisl, MOPUPOTHOTO Tasza, HedpTu) B OBITY,
CEIIbCKOM XO3SHCTBE, HA MPOU3BOJICTBE W MOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHM3Ma 4YeJOBeKa, yMEHHE
IPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX MPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHUAMU APYTrUX

y4eOHBIX MPEMETOB

3.3

Halu4yue ombiTa pabOThl C  PAa3IUYHBIMU ~ HMCTOYHHKAMH
uHbOpMaAllMM 1O XMMHUU (HAydHas M  HAYYHO-TIOMYJspHas

JaUTepaTypa, CI0Bapy, CIPaBOYHUKHN, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLICHMUBATh I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HMX

3.4 MPEBPAIIEHUSAX M TPAKTHUYECKOM TMPUMEHCHUH ¥ yMEHUE
WCII0JIb30BAaTh €€ JIJIsl pelieHus yaeOHO-TI03HABATEIbHBIX 33124
Brnagenne ocHOBaMH MOHSATHIHOTO amnmapara W CHMBOJIHYECKOTO

4 S3pIKa XHMHH JUISL COCTaBlieHUST (OpMYyNT HEOPraHUYIECKHX
BCIIECTB, YPAaBHEHHN  XMMHUYECKHX  PEakluil; OCHOBaMHU
xumudeckor HomeHknatypsl (IUPAC u TpuBuanbHOM)
VYMenue  OOBSICHATHL  CBS3b  IIOJIOJKEHHS ~ DJIEMEHTa B
[Teprouveckoii CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMHU

. CTPOEHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o0111ee YHUCIIO DJIEKTPOHOB), PACIpPEACIICHUEM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSAM aTOMOB TEPBBIX TPEX MEPHOJIOB, KaJHS
M KaJbIHAS
[IpencraBinenne O NOEPUOAMYECKONM  3aBUCUMOCTA  CBOMCTB
XUMHYECKUX 9JIEMEHTOB (pammyc aToMma,

5 AIEKTPOOTPHUIIATEBHOCTh), MPOCTBIX U CJOXKHBIX BEIHIECTB OT
MOJIOKEeHUsT 3JieMeHTOB B Ilepumoamueckoit cucreme (B MaybIx
nepuoJax M TJaBHBIX MOATPYIIAX) W 3JEKTPOHHOTO CTPOCHUS
aToMa

7 YMeHue KinaccupuIimpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpeaesTh:

81 BAJICHTHOCTh U CTCICHb OKHCJICHUS XHMHYECKHUX 3JIEMCHTOB,

. 3aps1 MOHa

8.0 BUJ XUMHMYECKON CBSI3M U TUI KPUCTAIIMYECKOH CTPYKTYpPHI B

. COCIUHEHHMIX

8.3 XapakTep cpeAapl B BOJHBIX pacTBOpax BeHIeCTB (KHCIOT,

. OCHOBaHUI)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEIh

9 YMeHue xapakTepru3oBaTh (pu3nuecKkre U XUMUYECKUE CBOMCTBA:

9.1 MPOCTHIX BeEmIeCTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, ammas,




KpeMHUH, a3oT, docdop, cepa, XIop, HATPUiA, KaUH, MarHHA,

KaJIbLIMH, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEILECTB, B TOM YHCJE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHMaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUIbI U THAPOKCHIIBI

metawioB I-1IA rpymm, amomunus, meau (II), nuaka, xemneza (I u

92 IT), oxkcunsr yruepona (II u IV), kxpemuus (IV), azota u dpochopa
(IT'u V), ceprr (IV u VI), cepaucras, cepHas, a30TUCTasi, a30THas,
dbocdopHas, yrojibHas, KpeMHUEBAsI KHCIIOTA U UX COJIN)
MIPOTHO3UPOBATh W  XapaKTePU30BaTh CBOWCTBA BEHISCTB B

93 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIISCTB B

' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTh TPOTEKAHUS
XHUMHYECKUX TPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX

10 YMeHue COCTaBJIATh MOJICKYJIIPHBIE W WOHHBIC ypaBHEHHS
peakuuii, B TOM 4uCIIE:

10.1 peakuuii HOHHOTO 0OMeHa

10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI

10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBAa H3YYEHHBIX KIJIACCOB

' (Tpyrmim) HEOPraHMYECKUX BEIIECTB

104 TTOITBEPIKIAIOIIHNX TEHETHIECKYIO B3aMMOCBS3h MEXKTy HUIMHU

11 YMeHHe BBIUUCTATE (IIPOBOIUTH PACUETHI):

111 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYI0O U MOJISIDHYIO MaccChl BEILlECTB,

' MacCOBYIO JIOJIF0O XUMHYECKOIO AJIEMEHTa B COCTUHEHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB

114 [0 YpaBHEHHUSAM XMMHUYECKUX PEaKUUid U HAXOJUTh KOJIUYECTBO

' BellecTBa, 00bEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIUU

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,

121 W3MEpeHue, OKCIEPUMEHT, MOJECIUPOBAHNE) TPU UIyYECHUH

. BEIIECTB M XHUMHYECKHUX SBJICHUI; yMeHHE CQOpMYyIHUPOBAThH
Mpo0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
12.2 6e30macHOi pabOThl C XHUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU




MOCYZIOH U 1a00paToOpHBIM 000PYJIOBAHNEM

12.3

mpaBwiaMu  0€30mMacHOr0  OOpamieHuss ¢ BEHICCTBAMH,
UCIIOJIb3YEMbIMU B MOBCETHEBHOM JKU3HM, NPABUIAMU TOBEACHUS
B LEIIX COEpeKEHHs] 370pPOBbSI M OKPYKAIOWIEH MPUPOIHON
cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

MpeaAOTBpAIICHUA UX BPECAHOI'O BO3I{€I>'ICTBHH

13

Hanmmune MPAKTUYCCKUX HAaBBIKOB IJIAaHUPOBAaHUA n

OCYIICCTBJICHHUA CICAYIOMNX XUMHUYCCKHUX OKCIICPUMCHTOB:

13.1

HU3YUCHUC n OIIMCaHHuEC (1)I/ISI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-ICCKI/IMI/I U XUMHYCCKHMMHU SABJIICHUAMU,
OIIBbITBI, HWIUIFOCTPUPYIOIIUE IMPU3HAKHU IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

H3yUYEHHE CIIOCOO0B pa3ae/ieHHs CMeCei

13.3

MOJIyu€HUE KHUCJIOpOJa U M3y4yeHHE €ro CBOWCTB; MOJIydeHUE
BOJIOPOJIa M M3YYEHHE €r0 CBOMCTB; MOJy4YEHUE YIIIEKHCIOro rasa
MW M3y4YEHHE €ro CBOMCTB; MOJy4yeHHE aMMHUaKa U H3y4eHHE €ro

CBOMWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM J0JIeH

PacTBOPEHHOTO BEIIECTBA

13.5

OpUMEHEHHE  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) 1uist onpeAeaeHUs XapakTepa cpebl B pacTBOpax

KHCJIOT U LIeJIoUei

13.6

HUCCIECJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKHUX BCIICCTB
pa3sjindHbIX  KJIIACCOB; H3Y4YCHHC BSaHMOHeﬁCTBHH KUCIIOT C
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, PaCTBOPHUMBIMHA n
HEPACTBOPHUMbIMU OCHOBAHUSIMMU, COJIsIMH, MOJIy4YCHHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHMC OAHOI0O MCTalla
ApyruMm U3 pacTBOpa COJIM; HUCCICIOBAHUC aM(bOTepHBIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJOKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaM: «OCcHOBHBIC
KJIaCCbl HEOPraHUYCCKUX COCHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘IeCKa$I

JUCCOILIMAIIU «BaxHelmye HeMeTaIlbl U HX COCAUMHCHUA»




«Baxuenime MeTaJUIbl U UX COCOUHEHUS)

13.8

XMMHWYECKHME  DKCIIEPUMEHTBI, WIUIIOCTPUPYIOLIUE  INPU3HAKU
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAaKIIMU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax WOHBL: XJIOPUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, THAPOKCHUA-UOHBI, KATUOHLI aMMOHH, Mardus, KaJlblIus,

TIOMUHMS, XKemne3a (2+) u xkenesa (3+), meau (2+), ITUHKa

14

YmMmenue:

141

NpeACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/III N BBIABJIATH OMIIMPUYCCKHC

3aKOHOMEPHOCTH

14.2

yCTaHaBIUBaTh  CBSI3U  MEXJAY  peajbHO  HAOII0JaeMbIMHU
XUMUYECKUMH SIBJICHUSAMU W TIPOLECCAMH, IPOUCXOIAIIMMH B
Makpo- M MHKPOMHUpPE, OOBACHATH MPHUUMHBI MHOTO0O00Opa3us

BEIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XHUMHYECKHE HJIeMEHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHas Macca.
1.4 OtHocuTenbHas MOJEKyJIsIpHas Macca. MaccoBas J0JI1  XHMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
15 KonnuectBo BemectBa. Monb. MomsipHas macca. MoJisipHBIH 00BEM Ta3oB.
' B3anMocBs3b KOM4eCcTBa, MacChl M YUCIAa CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nyecKkue 1 XUMUYECKHE ABJICHUS. XMMHUYECKash peakius U €€ MpU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH U Ilepuoandeckasi cucremMa XUMHYECKUX AJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[lepnoanueckuit 3akoH. llepuoguueckass cuctemMa XMMHUYECKHX SJIEMEHTOB
2.1 JA.N. Menneneea. Ilepuoabt u rpynnbl. @u3nueckuid CMBICI MOPSIKOBOTO
HOMEpa, HOMEpPOB NIEPUOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue aroMoB. CoctaB aToMHBIX siep. M3otomnbl. Dnektponbl. CTpoeHne
2.2 ANIEKTPOHHBIX 000J704YeK aroMoB TNepBbIX 20 XUMUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. MeHnieneera
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHMYECKHX 3JIE€MEHTOB IEPBBIX
TPEX MIEepUOIOB, KaJus, KaJIbLIHS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOWMCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM  3JEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa
3.1 Xumuyeckass cBsi3b. KoBajeHTHas (mOJsipHass W HEMOJSPHAs)) CBSI3b.




BHGKTpOOTpI/IHaTCJIBHO CTb XUMHNUYCCKHX 9JICMCHTOB. Honnas CBA3b.

Meranmnnueckast CBSI3b

3.2

Tunel KpucTauIMYecKUX pEETOK (AaTOMHAas, HOHHAs, MeTalJIM4yecKas),
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKON PEIETKN U BHIA

XUMHYECKOH CBA3U

Baxwueline npencTaBUTeNId HEOpPraHMYECKUX BemiecTB. Hemeramnsl n ux

COCAMHCHUS. MeTaisl B uX COCINMHCHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHUM (IIENOYM M HEPacTBOPUMBIE OCHOBAHUSA);
KHCJIOT (KUCIIOPOACOJepXKAKUe ¥ OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

4.2

@uU3NYEeCKMe M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

duszndecKkue U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJIJIOB: JIUTHA,
HaTpus, KaJus, MarHus u KaJTBITHS, AJTIOMUHUS, Kemesa.

DIIEKTPOXUMUYECKHUI P HAIPSHKEHUI METaJIOB

4.4

®u3nyeckue W XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHUM

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPOIA, aMMHUAKa

4.5

dusnveckue U XUMHUYECKHE CBOMCTBAa OKCHIIOB HeMeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yrmepoma(ll, IV), xpemuusa(IV).

HonyquHe OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MeTtauioB IA-IIIA rpynn, nmunka, meau(Il) u

xenesa(ll, II). [Tonydyenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
puMepe THIPOKCHIOB aIFOMHUHHUS, kKene3a, HuHKa). [lomydenne ocHoBaHMiA

1 aM(pOTEPHBIX THIPOKCUIIOB

4.8

OOutne XUMUYECKUE CBOMCTBA KHCJIIOT: XJIOPOBOJIOPOJAHOM,
CEepOBOJIOPOJHOM, CEPHUCTOM, CEepHOM, a30THOM, PochopHON, KPEMHUEBOH,
yrojibHOW. OcoOble XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOU U

a30THOM KHUCJIOT. HOJIy‘IeHI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoiicTBa cpeanux coeil. [lonydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacno3dHaBaHue BOJOpPOAa, KUCIOPOOdad, aMMHAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTtopuu

4.11

[Tonyuenne amMuaka, CEpHOM M A30THOW KHCIOT B IPOMBIILICHHOCTH.

O0m1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

I'enermueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUYecKuX peakiuii Mo pa3InyHbIM MPU3HAKAM: TI0 YHCITY
U COCTaBy YYacTBYIOUIMX B PEaKIMU BELIECTB, MO TEIJIOBOMY 3PQeKTy, 1o

H3MCHEHHIO CTCIICHEH OKMCIICHNS XUMUUECKHX 3JIEMCHTOB

5.2

TeroBoil 3¢ ekt XUuMHUYECKON peakiuu, TEPMOXUMHMUYECKUE YPaBHEHMS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKUCIUTEIIFHOBOCCTAHOBUTEILHEBIE pEaKknum. OxkucnuTen n
BOccTaHOBUTENU. [Iponeccsl OKHCIEHNsS W BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ajaHC OKUCIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIINU

5.4

Teopuss  SIEKTPOJUTHYECKOM  JUCCOLMAIUU. KaTtunownsi, AHWOHBI.
DNEKTPOIUTH U HEANEKTPOJIUTHI. CHIIbHBIC U ca0bIe AIeKTPOauThl. CTeTIeHb

JUccoalu

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TMIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS U OKpYXarolias cpeaa

6.1

BemecrBa u Marc€puajibl B HOBCCHHCBHOﬁ JKM3HH deloBeka. be3zomacHoe
HCIIOJIb30BAaHHUEC BCIICCTB M XHMMHYCCKHUX peaKuHﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBa;I IIOMOIIB IIPHU XUMHYCCKHUX OKOIraX M OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyXKaromiehd cpeapl (KHCIOTHBIC —JIOXKIH,
3arpsi3HEHUE MOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAIICHHUS
[IpenensbHas momyctumasi konmentpanus BemectB (I1K). Ponp xumun B
pEeIIEHUN DKOJOTHYECKUX TpoOieM. YCHICGHHE IapHUKOBOTO 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

ITpumenenue cepsl, a3ota, Gpocdopa, yriepoja, KpeMHHUS U UX COSAUHEHU B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siiicTBe. IlpumeHeHune
METaJUIOB U CIUIABOB (CTaslb, Yyr'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
IPOMBIIIIEHHOCTH HX coenuHeHui. IloHsATHE O KOppo3uM METalIoB,

OCHOBHBIE CIIOCOOBI 3alllUThI KX OT KOPPO3UHN

6.4

[IpupoHBIE UCTOYHHMKH YIJIEBOAOPOAOB (Yrojb, MPUPOIHBIN ra3, He(Tb),




MPOIYKTHI UX TiepepaboTku (OCH3UH), UX POJIb B OBITY U MPOMBIIIICHHOCTH

HepBOHa‘-IaJIBHBIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUMHCHUAX

yrjiepoaa (MeTaH, OTaH, OTWJICH, AaUCTWJICH, 3TAaHOJI, TIJIMOCPHUH, YKCYCHad

65 kuciora). TloHsATHEe O OHMOJOTHYECKH Ba)KHBIX BEIISCTBAX: JKHpax, OeKax,
YIJIEBOJAX — M UX POJIM B KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o popmMynaM XUMUYECKHX COETMHEHUN
7.2 Macchl (MaccoBOM) JI0JIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKIM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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