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MNOACHUTEJIbBHASA 3ATINCKA

Pabouas mnporpamma mno xumum a8 oOywaromuxcs 9 kjacca cocTaBiI€Ha Ha OCHOBE
TpeboBanmii K pe3ynbraTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW IMPOrpaMMbl OCHOBHOTO
o0miero o0pazoBaHMsl, NpeACTaBICHHBIX B PeepaabHOM roCyAapcTBEHHOM 00pa30BaTebHOM
CTaHJApTe OCHOBHOTrO 0Omero oOpa3oBaHMsA, € YYETOM paclpeieiCHHBIX 10 Kiaccam
poBEpsEMbIX TPeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeiabHON MpPOrpamMMbl
OCHOBHOTO 0O0miero o0pa3oBaHHMs W JJEMEHTOB  COJACP)KaHHs, TIPEICTABICHHBIX B
VYHHUBepcalbHOM KoAM(pUKaTOpe MO XUMHUM, a Takke Ha ocHoBe IIpumepHoil mporpammbl
BOCTIUTaHHUS OOYYArOMIMXCSl MPH MOJYyYCHWH OCHOBHOTO OOIIEro 0o0pa3oBaHHUS U C Y4ETOM
Konuenuuu npenoaaBanust yyeOHOro npeamera «XHMHUsA» B 00pa30oBaTeIbHbIX OpPraHU3ALUAX
Poccuiickoit ®@enepanum, peain3yoluX OCHOBHbIE 001e00pa3oBaTelbHble IPOrpaMMbl (yTB.
Pemennem Komnernn Munnpocsemienus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJJMETA «XUMUWS»

Bkiag yueOnoro npeamera «XuMHS» B JOCTHKEHHE IIeTIEH OCHOBHOTO 001Iero 00pa3oBaHuUs
00yCJIOBJI€H BO MHOI'OM 3HAa4€HHEM XHMHYECKOH HayKd B IMO3HAHHUU 3aKOHOB IPHPOJIBI, B
Pa3BUTHUH TPOU3BOIUTENBHBIX CHJI OOIECTBA U CO3JaHUK HOBOM 0a3bl MaTepUaIbHOMN KYJIbTYpHI.

XHUMHS KaK JJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIPOCTPAHWIIa CBOE BIIMSHUE Ha BCE
00J1aCTH 4EeJI0BEUYECKOIo CYIECTBOBAHUS, 3aJajla HOBOE BUJEHHE MHUpa, CTajla HEOThEMJIEMbIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM >KU3HU OOIIECTBA: 3HAHHE XMMUU
CIIY)KMT OCHOBOM i1 (OPMUPOBAaHUS MHMPOBO33PEHUSI 4YENIOBEKa, €ro MPEICTABICHUH O
MaTepHaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAOT GOpMHUpYEMble XUMUEH MpeICTaBICHUS O
B3aMMOIIPEBPALICHUSX SHEPruM U 00 HBOJIIOLIMM BELIECTB B IMPHUPOJAEC; COBPEMEHHAS XUMUS
HalpaB/ieHa Ha pelleHHe TII00aJIbHbIX MPOOJeM YCTOHYMBOTO Ppa3BUTUS 4YeJIOBEYECTBA —
CBIPBEBOI, DHEPreTUYEeCKOM, TMHIIEBOM M  3KoJorm4yeckoi  Oe30macHOCTH, mpobdiieM
31paBOOXPAHEHHUS.

B ycioBusix Bo3pacTaroniero 3Ha4eHUsl XMMHUM B dKU3HU O0ILIECTBA CYIIECTBEHHO MOBBICUIIACH
pOJIb XMMHYECKOTO 00pa3oBaHMs. B miaHe conuanu3anyy OHO SIBJISIETCS OJHUM M3 YCIOBUH
(bopMHUPOBAaHNS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YENOBEKY XHMMHUYECKHE 3HaHUS HEOOXOIUMBI Il  IpUOOpeTeHHs
OOLIEKYJIBTYPHOTO YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW KM3HM OOIIECTBa, Ui OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHOILIEHHS K CBOEMY 3JI0POBBIO M 3/I0POBBIO JIPYI'HX, K OKPYXKAIOIIEH NPUPOJHON cpene, s
IPAMOTHOIO MOBEACHUS IIPU UCIIOIb30BAHUM PA3IIMYHBIX MAaTEPUAIIOB U XUMUYECKUX BEILECTB B
MTOBCEJHEBHOM KU3HH.

Xumuueckoe 00pa3oBaHHe B OCHOBHOM IIIKOJIE SIBJISIETCSI 6a30BbIM 110 OTHOIIEHUIO K CUCTEME
olmiero XxuMuyeckoro oOpas3oBaHus. [loaTomMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT NpUCylIHe oOLeMy XMMHUYECKOMY OOpa30OBaHUIO KIFOYEBBIE IIEHHOCTH, KOTOpHIE



OTPaXalOT TOCYAAapCTBEHHBIC, OOILECTBEHHbIE W WHAWBUIYAJIbHBIE MOTPEOHOCTH. ODTUM
OIpeNieNsIeTCsl CYIIHOCTh 001Iel cTparernu o0ydeHHsl, BOCIIMTAHUS M Pa3BUTHs 00y4aroluXcs
CpeACTBaMHU Y4eOHOTO peaMeTa « X UMHUS.

N3yuenne npenmera: 1) cnocoOCTBYeT peanu3allid BO3MOMKHOCTEH JUIsl CaMOpa3BUTUS U
dbopMUPOBaHUS KYJIbTYpPhI JUYHOCTH, €€ 00IIe U (PyHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHT
BKJIaJ B ()OPMUPOBAHHME MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW YUeOHOH e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIICA0BATENILCKUX YMEHHUH,
HEOOXOIUMBIX KaK B IIOBCEJAHEBHOM JXKU3HHU, TaK U B NPOPECCUOHATIBHON AEATENbHOCTH; 3)
3HAKOMUT CO CTIEHU(PUKON HAYYHOTO MBIIIICHHS, 3aKIaIbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsNAa HA
€IMHCTBO TPHUPOAbI U YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTHM  TOAPOCTKOB; 4)  cHocoOCTBYeT  (OPMHUPOBAHUIO
LIEHHOCTHOTO OTHOULICHMs K €CTECTBCHHO-HAYYHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHUE IKOJIHLHUKOB.

Ha3BanHble HampaBieHHMs B OOY4YEHUM XMMHMU OOECIEUMBAIOTCS CHELU(PUKON COAep)KaHUsS
npeaMeTa, KOTOPBIA SBISIETCS MEJarornyecku aJaanTHPOBAaHHBIM OTpakeHHEM 0a30BOW HayKu
XUMHH Ha ONPEICIEHHOM dTane €€ pa3BUTHS.

Kypc xumum OCHOBHOHM IIKOJBI OpPUEHTHUPOBAH Ha OCBOCHHE OOYYarOIIMMHCS OCHOB
HEOPraHMYeCKOW XHUMHUM M HEKOTOPbIX IOHATUH W CBEJCHMH 00 OTIENbHBIX OO0BEKTax
OPraHUYEeCKON XUMHH.

CrpykTypa coaep:kaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO IOJXO/a K €ro
uzydyeHuto. CopepxaHHE CKJIAJbIBAETCS U3 CHUCTEMBbl IMOHATHM O XUMHYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUYecKoW peakiuu. O6e 3T CHCTEMBl CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUITY IOCIEA0BATENbHOIO Pa3BUTUSI 3HAHUNH HA OCHOBE TEOPETHUYECKUX
IIPEJCTaBICHUM PpPa3HOrO YPOBHSA: AaTOMHO-MOJIEKYJSIPHOIO YYE€HMsT KaK OCHOBBI BCErO
ecTecTBO3HaHMs, ypoBHs llepnonmueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHH, YYE€HUS O CTPOCHHHM aroMa M XMMHUYECKOH CBs3U, MpeACTaBIeHUH 00
AJIEKTPOJINTUYECKOW  JUCCOLMALMM  BELIECTB B  pacTBOpax. Teopernyeckue 3HaHUS
paccMaTpUBAIOTCSI HAa OCHOBE HMIMPUYECKH IIOJYYEHHBIX M  OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCIIEIOBATEIBHO OT OAHOTO YPOBHS K IPYrOMY, BHITIOJHSS (PYHKIIUU OOBSICHEHHS
U IPOTHO3MPOBAHMUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH IPAKTUYECKOIO INPUMEHEHUS U
MOJIyYEHUS] U3y4aeMbIX BEIIECTB.

Takass opraHuzanMs cojAep)kaHUsl Kypca CIIOCOOCTBYET MPEACTaBICHUI0 XMMHUYECKON
COCTABJISIFOIEH HAay4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NpHpoAbl. TeM caMbIM
o0ecreunBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYaIOLIMXCS LIEHHOCTHOI'O OTHOLIEHUS K
HAayyHOMY 3HAaHUIO W METOJaM IO3HAHMUS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHHE
COJIEp/KaHUsl Kypca IPOUCXOOUT C IPHUBJICUEHUEM 3HAHUH M3 PaHEE M3YyYEHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorusi. 5—7 knaccb» u «®Pu3nka. 7 Kiaacey.

HEJIN U3YYEHUSA YYEBHOI'O INIPEAMETA «XUMMUS»

K HampaBiieHnto mepBOCTENEHHONW 3HAYMMOCTH TPU pealu3aluud 00pa3oBaTeIbHbIX (YHKITHMA
npeaMera «XHUMHUS» TPAJAULMOHHO OTHOCAT (POpMHUpOBaHHME 3HAHUI OCHOB XMMHYECKON HayKH
KaKk 00JIaCTH COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATENIHHOCTH YeJIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya NpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHHA — BaXHEHIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIO’KEHUH, TOCTYIMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKu, 3HAaHUH O
Hay‘-IHI)IX METOAax I/I3y'-IeHI/I5I BCIIECCTB U XMMHUYCCKUX peaKHHfI, a TaKXEC B (1)OpMI/Ip0BaHI/II/I nu
pa3BUTHUU YMEHHH U CIOCOOOB NIEATEIHHOCTH, CBA3aHHBIX C TUIAHUPOBAHUEM, HAONIOJIEHUEM U
MIPOBEJCHUEM XUMHUYECKOTO DKCIEPUMEHTA, COOJIFOICHUEM TMPaBUil 0€30MacHOT0 OOpalIeHHs ¢
BEIECTBAMH B IOBCEIHEBHOM KU3HH.

Hapsiny ¢ sTiM nenu u3ydeHusi npeiMera B IPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOTO o0miero oOpa3oBanus. CeromHs B
oOpa3oBaHuM 0c000 3HAYMMOHM TPU3HAETCS HAMPABICHHOCTh, OOYUYCHHUS Ha pa3BHTHE U



CaMOpa3BUTHE JMYHOCTH, (OpMHpOBaHME €& HHTEIeKTa M oO0med KynbTypbl. OOydeHue
YMEHHMIO YYHUTHCS U MPOAOJIKAaTh CBOE 00pa3oBaHUE CaMOCTOSITEIbHO CTAHOBUTCS OJHOW U3
BOKHEHIINX (PYHKIMI yueOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM Npu HU3y4YeHHM MIpeIMeTa B OCHOBHOM WIKOJIE JTOMHUHHUPYIOIIEEe 3HAYCHHE
IPUOOPETH TaKUE LIETH, KaK:

(dbopMUpOBaHHE WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

HaNpaBJICHHOCTh O0YYCHHS Ha CUCTEMAaTHYECKOE MPUOOIICHNE yJaIluXCs K CAaMOCTOSITEIbHON
MO3HABATEIILHON JIEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (POPMHUPYIOIIMM MOTHUBALIMIO U
pa3BUTHE CIOCOOHOCTEH K XUMHH;

obOecrieueHWe  YCJIOBHH, CHOCOOCTBYIOIIUX NPHOOPETCHUIO  OOYYAIOIMMHCS  OIbITa
pa3sHOOOpa3HOM NESATETBLHOCTH, MO3HAHHMS M CAMOIIO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JESATEIbHOCTH;

(dbopmMupoBaHKEe yMEHUI OOBSCHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIET0 MHpa HA OCHOBAaHUH
3HAHUU U OIBITA, TOJYYECHHBIX MPU U3YUEHUU XUMUU;

dbopmupoBaHHe y OOYYArOIIMXCS TYMaHHCTUYECKUX OTHOIICHUH, MOHWMAaHHS LEHHOCTH
XUMHUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJOTHYECKH I€IecOo00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOTHOMN
Cpelbl;

pa3BUTHE MOTHBALMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHUS OOIIEYETIOBEUEeCKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poduiIs U HANIPaBICHHOCTH JlalbHENIIEro o0yyeHusl.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

BemecTBO M XUMHYeCKasi peaKIusi

IIepnonnueckuit 3akoH. [lepuoanueckas cucreMa xumudeckux ieMeHToB . . Menneneesa.
CrpoeHnue atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIHs, KAJIbLIUS U UX COSAMHEHUN B COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJbl XHMHUYECKOM CBSI3U. THIBI KPUCTAJUIMUECKHUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOW PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccupukanus ¥ HOMEHKIaTypa HEOPraHMYECKHMX BEIIeCTB (MEXIyHapoAHas U
TpUBHAJIbHAsA). XHMHUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCS K pa3IM4HbIM KjaccaM
HEOPraHUYECKUX COEAVHEHNN, TEHETUYECKAsl CBSI3b HEOPraHUUECKUX BEILECTB.

Krnaccudpukanys XMMHUYECKUX pEaKIUil MO pa3iMyHbIM MpU3HaKaM ([0 YUCIY U COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHHS] XUMHYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, IO YYacTHIO KaTajlu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[Tonste o ckopoctn xumuueckod peakiuu. [loHsTue 00 OOpaTHUMBIX U HEOOpaTHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAIOIIME HA CKOPOCTh XUMHYECKOW peakluu u
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, AJIEKTPOHHBIA  OalaHC  OKHUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIB30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.

Teopust 3M€KTPOIUTHYECKON AMCCOLUALMM. ODJIEKTPOJIUTHI U HE- 3JIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U CllaOble SIEKTPOIUTHI.



Peakiium moHHOro oOMeHa. YCIOBHSA NPOTEKAaHUS PEAKUUH HOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHSI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE
NpeJCTaBICHUNA 00 SJIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBL
[ToHsiTE O TUAPOIN3E COTEH.

XUMHAYECKUNA DKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIEeCTB — METAJUIOB U HEMETAJIOB (rpaduTa U anmasa), CJIOKHBIX BEIIECTB
(x10puma HaTpHs); MCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3ACHUCTBUS PA3JIMYHBIX (DAKTOPOB; UCCIIEAOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB,
mpouecca  AMCCOLMAMM  KUCJIOT, I1ieqoued W coseld  (BO3MOXKHO — HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); MPOBEJIECHHE ONbITOB, MJUIIOCTPUPYIOLINX IPU3HAKU HNPOTEKaHMUs peaklui
HOHHOrO oOMeHa (oOpa3oBaHME OcCa/Ka, BBIJIEIEHUE Taza, OOpa30BaHHE BObBI); OIBITOB,
WITIOCTPUPYIOIUX IPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUil (rOpeHue, peakuuu
pa3joXKeHUsl, COCAUHEHMsI); paclHO3HaBaHUE HEOPraHWYECKUX BEIIECTB C  ITOMOIIBIO
KAauECTBCHHBIX PEaKLUi Ha MOHBI; PEIICHNUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJyuibl M MX coeIMHEHHSA

OOmiast xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEIECHU
okucnenus. CTpoeHne u GU3NIECKUEe CBOHCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XMUMUYECKHE
CBOWCTBAa Ha IpHMepe Xjopa (B3auMoJEiCTBHE C MeTaslaMH, HEMeTaJUlaMH, IIeJI0YaMu).
XmopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, MMOJIyYeHue, npuMeHenue. Jleiictrue
XJIOpa M XJOPOBOJOpPOJAa Ha OpraHU3M 4eJOBEKa. BakHeWIIMe XJIOpUIbI U UX HaXOXACHHE
B IIPUPO/JIE.

OOmast xapakrepuctuka 3neMeHToB VIA-rpymmbel. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHUSI.

CrpoeHue u GpuU3MUECKUEe CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOAA U Cepbl. AJIJIOTPOIHbIE
Moau(UKAIIMK KHUCIOPOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOMa, CTpOEHHUE,
du3nueckue U XMMHUYecKre cBoicTBa. OKCUIBI Cepbl KaK MPEeACTaBUTENN KHCIOTHBIX OKCHIIOB.
CepHas kuciora, puU3MUECKHE M XUMHUYECKHE CBOMCTBa (0OIIME Kak IMpeACTaBUTENS Kjacca
KUCIOT M creuududeckue). XUMUYECKUE pPEaKLUH, JIeKallMe B OCHOBE IPOMBILIUICHHOIO
crioco0a mostydeHusi cepHoil KHUCIOThl. [Ipumenenune. Conu CepHOW KHCIIOTHI, KaueCTBEHHAs
peakuus Ha cyinbpaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHMH B MPUPOAE. XUMHUECKOE
3arpsi3HEHUE OKpYXKarolled cpeibl COeAMHEHUSAMU cepbl (KUCIOTHBIE IOXAM, 3arps3HEHHE
BO3/yXa ¥ BOJOEMOB), CITIOCOOBI €T0 MPEJOTBPAILCHHS.

OOmass xapakTepucTuka 23yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHHe B IpUpoJe, PU3ndeckue U XuMmudeckue cBoiicrea. Kpyrosopor azora
B Ipupoje. AMMHUAK, ero (uU3M4Yeckue U XMMHUYECKHE CBOICTBa, MOJIY4YeHHE U MPHUMEHEHHE.
Conu amMmmoHus, UX GU3NYECKUE U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHUA. A30THas KHCJOTa, €€ MoylydyeHHue, (pu3nyeckrue M XUMHUYECKHE CBOWCTBA
(obmue Kak mpelcTaBUTENs Kilacca KUCIOT U crneunduueckue). VcnonbzoBaHue HUTPATOB U
coJieil aMMOHUS B Ka4yeCTBE MUHEPAIbHBIX yI00peHuil. XuMHUecKoe 3arpsi3HEHUE OKpYysKarollen
CpeJibl COETMHEHUSMHU a30Ta (KUCIOTHBIE JI0KIH, 3arpsI3HEHNE BO3/yXa, TOUBBI U BOJOEMOB).

®ocdop, amrorponHsle Mogudukanuu Qocdopa, uznyeckrne U XMMHUYECKHE CBOMCTBA.
Oxkcun dochopa(V) u pochopnas kucnora, Gpu3nueckue 1 XUMUYECKUE CBOMCTBA, MOJIyYEHHUE.
Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPATBbHBIX YI0OpEHU.

Obmass xapaktepuctuka »dieMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHMSI AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTponHble MOAUM(UKALMK, PACIPOCTPaHEHHWE B NpUpole, (QU3NYECKHE U
XUMHUYecKHe cBoicTBa. AncopOuus. Kpyrosopor yriaepona B mpupoje. OKcuabl yriepojaa, ux
¢usznueckue M XHUMUYECKHE CBOICTBa, JEWCTBHE Ha JKUBbIE OpPraHU3MBbI, IOJy4YCHHE
U IPUMEHEHHE. DKOJOTMUYECKHe MpoOJIeMbl, CBs3aHHBIE ¢ okcujaoM yriaepona(lV); rumoresa
IJ100aTbHOTO MOTEIUICHUsT KJIMMaTa; MapHUKOBBIN 3QQeKkT. YroipHas KHCIOTa U €€ COJH, UX
¢u3nyeckne U XMMUYECKUE CBOMCTBA, MOJy4YeHUE U MpuMeHeHue. KadecTBeHHast peakuus Ha



KapOoHaT-uoHBL. Mcnonb3oBanue kapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHayasibHbIE TOHATHS 00 OpPraHMYECKHMX BELIECTBAX KaK O COSAMHEHUSX YIiepoaa
(MeraH, 5TaH, STWUJIEH, alETWJICH, JTAaHOJ, TIUIEPUH, YKCycHas Kuciora). Mx coctaB u
xuMu4yeckoe crpoeHue. [loHarne o OHMONOTMYECKHM BaKHBIX BEIIECTBAX: MXHpax, OeKax,
YIJIEBOJAaX — M HX POJM B JKM3HM YeJIoBeKa. MaTepualibHOE €JUHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢pusnueckue 1 XUMUYECKUE CBOICTBA, MOTyYeHue U npuMeHenne. CoequHeHUs
KpemHus B npupoje. OOmume npeacrasienus o0 okcuae kpemaus(IV) u kpeMHHEBOH KHUCTOTE.
Cunukatel, HMX HUCHOJB30BaHHWE B OBITY, MEAMIIMHE, TMPOMBIIUIEHHOCTU. Baxueiimue
CTPOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o0eToH. [IpoGiembl
0€30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKHU3HHU.

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPTaHUUYECKUX BEIECTB, CBOMCTB COJISTHOM
KHUCJIOTBI; MPOBE/ICHNE KaYeCTBEHHBIX peaklUUi Ha XJIOPHUA-UOHBI M HAOIIOJACHHUE MPU3HAKOB MX
NPOTEKAHUS; OMBITHI, OTpaKalolMe (PU3MUECKHe M XMMHUYECKHE CBOMCTBA TaJloOTEHOB U HX
coeTMHEHUN (BO3MOXHO HCIOJB30BaHUE BHUIEOMATEpUAJIOB); O3HAKOMJIEHME C oOpa3uamu
XJIOpUAOB (TaJIOTEHUI0B); O3HAKOMIIEHHE C 00pas3namu cepbl M €€ COCTUHEHHUSIMHU (BO3MOYKHO
UCIIONIb30BaHUE BHUJEOMATEpHalioB); HAONIOACHHE TMpoliecca OOyriauBaHUs caxapa IOJ
JIEUCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI; H3Yy4EHUE XUMHUYECKHX CBOMCTB
pa30aBICHHON CEepHOW KHUCIIOTHI, MPOBEACHHE KA4YEeCTBEHHOM peakiuu Ha cynb(ar-uoH u
HaOJII0/IeHue NpU3HaKa e€ NPOTEKaHUs; O3HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa M uX coeauHEHUH (BO3MOXHO HCIIOJIb30BAHKE BHJICOMATEpPUAIOB), oOpasmamMu
a30THBIX U (QOochOpHBIX YHOOpPEHMIA; IMOTyd4eHHe, COOMpaHHe, PACIIO3HABAHWE U H3yUYCHHE
CBOICTB aMMHaka; MPOBEJICHUE KAYeCTBEHHBIX pPEaKIMii HAa MOH amMMOoHHUsA U Qochar-uoH u
M3Yy4EHUE NPU3HAKOB UX MPOTEKaHMsI, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHATIOB); U3YYEHHUE MOJENEH KPUCTAILTHYECKIX
pemérok anmasa, rpadura, QymuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aICOPOIMH PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa; MOJyuyeHUe, coOHupaHue,
pacro3HaBaHUE M U3yUYEHHUE CBOMCTB YIVIEKHCIIOTO I'a3a; IPOBEJCHHE KaUeCTBEHHbBIX peaklnil Ha
KapOOHAaT- M CHUJIMKAT-UOHbl M M3yYEHHE TMPU3HAKOB MX MPOTEKaHUs; O3HAKOMJICHHE C
NPOAYKIMEH CUIMKATHOW HPOMBINIIEHHOCTH; pEHIeHHE SKCIEPUMEHTAJIbHBIX 33Jad IO TeMe
«BakHele HeMeTauIbl U UX COEAUHEHUS.

Metanabl M UX COeIMHEHUS

OO1m1ast XapakKTepUCTUKA XUMUYECKUX AJIEMEHTOB — METaJJIOB HA OCHOBAaHUM MX IOJIOKEHUS
B Ilepnonnueckoit cucreme xumuyeckux siaeMeHToB J[. . MenneneeBa u CTpOEHHsT aTOMOB.
Crpoenne mertamnoB. Metamnueckas CBA3b M METaUIMYECKash KPUCTAJUIMYECKAs PEIIETKA.
DNEeKTPOXUMUYECKUNA PsAJl HampspkeHUW MerauioB. DuU3MYECKHMe W XUMHYECKHE CBOMCTBA
MetauioB. O0IuMe crnocoObl NoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEeHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTaIbl: nmoJioxkeHue B [lepuoanyeckoil cucreme XuMudeckux 3iemeHToB 1. M.
MenneneeBa; CTpo€HHE HMX aTOMOB; HaxO)KJIeHUE B mpupoae. PuU3MUecKue U XHMHUYECKUE
cBOiicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlerouHO3EeMENBHBIE METAJUIBI MarHUK M KaJbLMN: moJjiokeHue B [lepuonnueckoi cucreme
xumuueckux anemeHtoB . M. MeHneneeBa; cTpoeHHE MX aTOMOB; HAaXOXKIEHHE B IPHUPOJIE.
dusnueckrie U XUMHYECKHE CBOMCTBA MarHUS W KalbIus. BakHeHIHne coemWHEHUS KalbIHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

Amomunuil: nonoxenue B Ilepumonnueckoil cucremMe XHMHYECKMX dnemeHToB [ U.
Menzeneesa; CTpOEHUE aTOMa; HaXO0XJAE€HUE B Ipuposae. PU3NUYECKUE U XMMUYECKHE CBOMCTBA
anmoMuHUs. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.



Kenezo: nonoxenue B [leprognueckoit cucreme xumudeckux sinementoB /. . Menaeneesa;
CTpOEHHE aToMa; HaxoxaeHue B mnpupone. dusnueckue M XUMHUYECKHE CBOMCTBa JKeie3a.
Oxkcuabl, ruapokcuibl u conu xxenesa(ll) u xeneza(lll), ux cocras, cBOMCTBA U MOTyYEHUE.

XUMUYECKHI OSKCIEpUMEHT: O3HAKOMJIEHHE ¢ oO0pa3lamMy METalIoB M CIUIaBOB, UX
(¢U3NUeCKUMHU  CBOWCTBAMH;, H3y4YCHHE pPE3yJbTaTOB KOPPO3UHM METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUaioB), 0COOEHHOCTEH B3aMMOJCHCTBHS OKCHUIA KAJIbLIUS U HATPUS
C BOJIOM (BO3MO’KHO MCIIOJIb30BAHUE BUIEOMATEPUATIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpPEeHUs Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKLUi Ha MOHBI (MarHusi, Kajablus, aTlOMUHUS, [IUHKA,
xkenesa(ll) m xeneza(Ill), memu(Il)); HaGnrogeHne W omucaHWE MPOILECCOB OKpAITMBAHUS
IUIAMEHW MOHAMHU HATpUs, Kalus M KajdbLus (BO3MOYKHO HCIOJB30BaHUE BUJIEOMATEPHAIIOB);
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCUAA ATIOMUHUS M THAPOKCUAA LMHKA; pEIIeHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHelne MeTalibl U UX COEIUHEHUS».

XuMHUS U OKPYKAKOIIAs cpeaa

Hossle MaTepuansl u TexHOJIOTMU. BeniecTBa 1 Marepuaisl B IOBCEAHEBHON KU3HU YETIOBEKA.
XuMmus U 310poBbe. bezonmacHoe HCMONb30BaHHE BEUIECTB M XUMUYECKUX PEAKIUil B OBITY.
[lepBasi momomp MpPU XUMHUYECKMX OXKOrax | oTpaBiieHUusX. OCHOBBI 3KOJIOTMYECKON
rPaMOTHOCTU. XHMMHYECKOE 3arpsi3HEHUE OKpYyKarolled cpeabl (MpeaenpHas A0mycTUMast
koHueHTpauus Beuiects — [1/1K). Ponp XxuMun B pelieHu 3K0J0THYECKUX TPOOIIEM.

[IpupoaHble WCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPHUPOAHBIN ra3, He(Th), MPOAYKTHI HUX
nepepabdoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUI JKCIEpUMEHT: H3ydyeHUE O00pa3lloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIE MAaTEPHUAIIbI).

MexnpeamMeTHbie CBSI3H

Peanuzanus MeXnpeIMETHBIX CBSI3el MPU U3YYEHHU XUMHHM B 9 Kjacce OCyILIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
ABJIAIOIIMXCSI CUCTEMHBIMU Il  OTHEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.
Peanuzamust MeXIpeaMETHBIX CBS3EH MPU M3yYECHUH XUMUU B 9 Kilacce OCYILIEeCTBISETCS uepe3
UCIIOJIb30BaHNE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHH, SBIISIONIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MOHATHS: HAYyYHBIM (pakT, THUIMOTE3a, 3aKOH, TEOPHUS, aHAJU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpEeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3D PEKT, TEXHOTIOT s, MaTepHAaIbI.

®dusnka: Marepus, aroM, OJIEKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKJIUJ, HN30TOMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsal, MPOBOJHUKH, TOIYIPOBOJHUKH,
JURJIEKTPUKH, (OTO3JIEMEHT, BEIIECTBO, TENIO0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, Ias,
pacTBOp, PpacTBOPUMOCTb, KpUCTAJIIMUECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocunTes, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE YIO0OpEeHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOBI, MOJE3HBIE UCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

I/I3yqu1/1e XHMHH B 9 Kiacce HaIrpaBJICHO Ha AJOCTHXKCHUC O6y‘IaIOH_[I/IMI/IC$I JIUNYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPCAMETHLIX PC3YJIbTAaTOB OCBOCHUS y‘-IC6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHEIE pe3yibTaThl OCBOCHHA IMPOrpaMMbl  OCHOBHOI'O 061]_161"0 O6p3.30BaHI/I$I
JOCTHUTalOTCA B XOA€ O6y‘IeHI/I${ XHUMHUHU B €IHUHCTBEC yqe6H0171 1 BOCIIUTATEILHOMN JCATCIIBHOCTHU
Opl" aHu3alun B COOTBCTCTBHU C TpAaAULIUMOHHBIMHA pOCCHﬁCKHMI/I COOHUOKYJIbTYPHBIMHU U



JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMU, TPUHSATBIMH B OOIIECTBE MpaBUIAMH W HOPMaMHU
MOBEIEHNUS M CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHMs, CAMOPA3BUTHS U COLMAIM3ALUU
o0yyJarouuxcs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHUCIIE B YACTHU:

IlaTpuOTHYECKOr0 BOCTIMTAHUSA

1) LEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY U Hay4HOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON HMHGpOpMaIueil o mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHPOBOM U OTEUECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOICTBE
MHpa ¥ OOIIECTBA;

I'paxnanckoro BocnuTaHus

2) mpencTaBieHHS O COLMANBHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOILIEHHUH B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOINEGCTBEHHO TIOJIE3HOH, Yy4eOHO-
HCCJIEIOBATENIHCKOM, TBOPUECKOM U APYTUX BUIAX JI€ATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIHHOCTH MPHU BBINOJHEHUU Y4eOHBIX, TIO3HABATEIBHBIX 3a7a4, BBITOJHEHUU
XUMHYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX NMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B MPOIECCE ITOM Y4eOHOW eATeTbHOCTH; TOTOBHOCTH OIIEHHMBATH CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHILEH C TMO3UIMKU HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUH IIOCTYIIKOB;

LleHHOCTH HAYYHOTO TO3HAHUS

3) MHpPOBO33PEHYECKHMX TMPEJICTABICHUM O BEIIECTBE U  XUMHUYECKOHM peakiuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIOUIMX OCHOBY JUIS
MOHWMAHUS CYIIHOCTH HAaydyHOW KapTHUHBI MHpA; MPEACTAaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOAHON CpeAod, O poiu
XUMUH B TIO3HAHWUHU ITHX 3aKOHOMEPHOCTEI;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJYyYEHHUE HOBBIX 3HAHUI MO XUMHH,
HEOOXOIUMBIX ISl O0BSICHEHUST HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHON U YHMTATENbCKOW KYIbTYpPhl, B TOM YHCII€ HaBHIKOB
CaMOCTOSITEIbHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypOH, TOCTYIMHBIMU
TEXHUUYECKUMHU CPeICTBAaMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

6) uHTEepeca K OOY4YEHHUIO W MO3HAHUIO, JTI0003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOZHAHHOMY BBIOODPY
HATPABIICHHOCTH W YPOBHS OOYUYCHHUS B TaTbHEHUIIIEM;

®opMupoOBaHUsI KYJbTYPbI 310POBbSI

7) 0co3HaHMs IIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHHS TOCIEACTBUN M HENPUSTUS BPEIHBIX MPUBBIYCK
(ynotpebneHuss ajikorojsi, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHMS IpaBUII
0e30MacHOCTH MPH OO0pAIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

TpynoBoro BocnutTaHusi

8) nHTepeca K MPaKTHUYECKOMY M3YyUEHHUI0 MPOQECcCHil U TpyAa pa3lTuYHOTrO pojia, YBaXKEHHUE K
TPyy U pe3yJbTaraM TPYIOBOM MACSATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPUMEHEHUS
MpPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHOTO BBIOOpAa WHIAMBUAYAIbHOHW TPAeKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTE; yclenHol npodeccnoHalbHON AESITeNbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH QIalITHPOBATHCS B PO(HECCHOHATILHOM Cpeie;

JK0JI0TNY€eCKOr0 BOCIIUTAHUSA

9) PKOIOTHYECKHU TEIECO00Pa3HOTO OTHOIICHHS K MPUPOJIEC KaK UCTOYHUKY KHU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH 3J0POBOTO U O€30MacHOro obpasa KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY W TICUXHYECKOMY 370POBBIO,
OCO3HAHUS IIEHHOCTH COOIIOACHUS TpaBUl O€30MaCHOTO MOBEACHHSI IPU paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYAITUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJICH;



10) crmocoOHOCTH TPUMEHSATH 3HAHUS, MOJMydaeMble MPHU W3YUYECHUH XHMHHU, JUIsl PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPY)KAIOLIEW MPUPOIHOM Cpellod, MOBBIIIEHUS YPOBHS SKOJOTHYECKOM
KYJIBTYpBI, OCO3HaHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEJICTBOM METO/I0B XUMHH;

11) 5KOJIOrMYEcKOro MBIIUIEHUS, YMEHMsSI PYKOBOJCTBOBATbCS KM B II03HABaTENIbHOM,
KOMMYHHKaTUBHOHN U COLIMAIBHOM MTPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTampenMeTHBIX pE3yAbTATOB BBIACISAIOT 3HAYMMbIE JUIS  (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, MPUHIUIN, TUIOTe3a, (akKT, cUCTEMa,
IIPOLIECC, AKCIEPUMEHT U JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAayyHOW KapTMHE MMpa, U YHHUBEpCAIbHbIE y4eOHbIE NEHCTBUS (IIO3HABATEIbHBIE,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHS 00pa30BaTeIbHOM MIPOrpaMMBbl IO XUMUU OTPAXKAIOT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIbHBIMU ICUCTBUAMHU, B TOM YHCIIE!

ba3oBbIMH J10rH4eCKUMH 1eiiCTBUSIMHU

1) ymeHueM WUCHOIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOEHUM 3HAHUU:
pacKpbIBaTh CMBICI XHUMHYECKHX TMOHSATHHA (BBIACNATh MX XapakTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C APYTMMHU MOHSATHSIMM), UCIIOJIb30BATh MOHATHUS AJI1 OObSACHEHUS
OTJICNbHBIX (DAKTOB U SIBICHUN; BbIOMpATh OCHOBAaHUS M KPUTEPUH I KIacCHU(PUKAIUU
XUMHUYECKHMX BEILECTB U XMMUUYECKUX PEaKLUil; yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3H
MEXy O0BbEKTaMH U3YyUeHUs; CTPOUTH JIOTHUECKUE pacCykaAeHus (MHAYKTUBHbIC, 1€ TyKTHUBHbIC,
110 aHAJIOTHH); IeTIaTh BBIBOJIBI U 3aKJIFOYCHHUS;

2) yMeHueM MPUMEHSTh B Mpollecce MO3HAHUS MOHATUSA (IIPEAMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHUMHH, MPeoOpa3OBHIBATH HIMPOKO
MPUMEHSEMbIE B XUMUU MOJICIbHBIC TIPEICTABICHUS — XUMUYECKHI 3HaK (CUMBOJ 3JIEMEHTA),

XuMHu4eckass (opMyna W ypaBHEHHE XHUMHUYECKOW peakIuu — TpU peIIeHUuH ydeOHO-
MIO3HABATENIBHBIX 3a1a4; C Y4YETOM OTUX MOJEIBHBIX IPEICTABICHUN BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U

XUMHUYECKHX pPEaKUuil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIEACTBEHHBIE CBSI3U U
IPOTUBOPEUMS] B M3y4aeMbIX IpolLeccax M SIBICHUSX; Mpeajaratb KpUTEPUM JJIsl BBISBICHUS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA; CAMOCTOSATENILHO BEIOUPATH CIIOCO0 perieHus yueOHoH
3a7a4i (CpaBHMBAaTh HECKOJIBKO BapHaHTOB pELIEHMs, BbIOMpaTh HamOojee MOAXOIALINN ¢
y4€TOM CaMOCTOSITEIILHO BBIJICIEHHBIX KPUTEPHUEB);

BazoBbIMHM Hccile10BaTeIbCKMMH e CTBUSIMU

3) yMeHHeM HCHOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KayecTBE MHCTPYMEHTA IMO3HAHMS, a
TaKkkK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

4) npuoOpeTeHHe OMbITa MO IUIAHWPOBAHMIO, OPTaHM3AallMM M TPOBEICHUIO YUYEHHYECKUX
HKCIEPUMEHTOB: YMEHHE HAOII01aTh 32 X0A0M MPOLIecca, CaMOCTOSTENbHO POTHO3UPOBATH €r0
pe3ynbTatr, GopMmynupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIETaHHON padoTe;

Pa6otoii ¢ nndopmanueit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMALIHIO PA3INYHBIX BHI0B
¥ GOpM MPEACTABICHHS, TOTYIaEMYI0 U3 pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypcbl IHTepHeTa); KpUTHYECKH
OLIEHUBATh MMPOTHUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

6) yMeHHEM MPUMEHSTh PA3IHYHbIE METOIBI M 3aMIPOCHI TP MOKCKE U 0TOOpe MHMOPMAILIUH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX U MO3HABATEIbHBIX 3a1a4
OnpeAeI€EHHOr0 THIMA; NMPUOOpPETEeHHE OmbITa B O0JIACTH HCIHOJB30BaHUS HH(OPMALMOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYIbTYpOl aKTUBHOTO HMCIIOIH30BAHUS PA3THUHBIX
MOMCKOBBIX CHCTEM; CAaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (opMy MpencTaBiIeHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamu rpaduKy 1 UX KOMOMHAIIUSMU;

7) yMEHHEM WCHOJb30BaTh M aHAIM3UPOBATH B IMpoIlecce y4eOHOW M HCCIEeIOBATEIIbCKOU
JEeSTEIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH NPUPOIHON CPELBI;

YHuBepcaabHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) yMmeHHMeM 3aJaBaTh BOINPOCHI (B XOJ€ JHAJOra W/MIM JUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) nmpuoOpereHue OmbITa NPE3EHTAUUU  PE3yJbTATOB  BBINOJHEHUS  XUMHYECKOIO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHON pPAaOOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

10) 3aMHTEpPECOBAHHOCTH B COBMECTHOM CO  CBEpCTHUKAaMU I[IO3HABATEIIbHOW U
HCCJIEIOBATENILCKOM N1eATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS MO3MLIUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpeiesieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOoTHI U JIp.);

YHuBepcaabHbIMH PeryJIITHBHBIMHU el CTBUSIMH

11) ymeHreM caMOCTOSTETFHO ONPENENATh eNU I TebHOCTH, ITIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee HS(QQeKTuBHBIE CIIOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPENJIOKEHHBIA aITOPUTM JEHCTBUM Mpu
BBIITOJIHEHUH 33aJaHUi C Y4E€TOM TOJYYCHHS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIIECTBAX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO Pe3yibTaTa 3asBJICHHON 1EIIH;

12) ymeHueM Ucnoiab30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPE/laraéMble B YCJIOBUM 3a/laHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3YyNbTATOB [0 OCBOEHHIO 00s3aTENbHOTO  COJEpIKaHus,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MpOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC
o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUHM, cnenuduyeckue A
npeaMeTHol oOnactu «XHUMHA», BUIBl AESITEIBHOCTH IO MOJYYEHHI0 HOBOTO 3HAaHMS, €ro
UHTEpIpeTalnu, IPpeodpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

[IpenMeTHbIe pe3ynbTaThl MPEICTABIECHBI OTPakaloT C(HOPMHUPOBAHHOCTH Yy OOydarOLIUXCS
CIENYIOLIUX YMEHUM:

1) packpvisamb cmbici OCHOBHBIX XHMHUYECKHX TIOHATHI: XHUMHUYECKHUH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHWOH, IMPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, BAJIIEHTHOCTD,
AEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHMCIICHHs, XUMHUYECKas pEeaklus, XUMHYECKas CB3b,
TETUIOBON AP PEKT peakiu, MOJb, MOJSIPHBIH 00BEM, PACTBOP; HIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEbHO-BOCCTAHOBUTEIbHBIE
peaKkIuu, OKHUCIHTEIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAaHOBJICHHUE, AJUIOTPONUS,
aM(pOTEpPHOCTh, XUMHUUYECKasi CBA3b (KOBaJECHTHAas, MOHHAs, METANINUecKas), KpUCTaIIIMUecKas
pemeTka, KOppo3us METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM PEaKLUHH, MPEeAeIIbHO
nomyctumast konuentpauus (ITJK) BemecTsa;

2) unIoCmpuposams B3auMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. M. 1) M IPUMEHSTH
9T TOHSATHS IIPHU ONMCAHNH BEIIECTB U UX NPEBPALLICHUN;

3) ucnonvzosams XUMAYECKYIO CUMBOJIHMKY JUIS COCTABJICHHS ()OPMYJT BEIIECTB ¥ ypaBHEHHA
XUMUYECKHUX PEaKINN;

4) onpedensimb BaJIGHTHOCTh U CTEICHb OKHCJICHHSI XMMHUYECKUX JJIEMEHTOB B COCIHMHEHHSIX
pPa3IMYHOrO COCTaBa; NPHUHAJIEKHOCTh BEHIECTB K OINPEACIEHHOMY KJIACCy COCIMHEHHU IO



bopmynaM; BUI XUMHUECKON CBSI3U (KOBAJICHTHAs, MOHHAS, METAJNINYECKasi) B HEOPraHUYECKUX
COCIMHEHUSX; 3apsil MOHA MO XUMHUYECKOM (opmyre; XapakTep cpeabl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCAVHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

5) packpwisams cmvicn Tepuoauueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPHPOBATh €T0
NOHMMAaHME: OIMCHIBaTh W XapaKTepu3oBaTh Tabmuunyio (opmy Ileproanyeckoit cucTembl
XUMHYECKHX 3JIEMEHTOB: pazlinyarh MOHATUS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», Mansle W OOJbLIME NEPUOJBI; COOTHOCUTH O0O3HAYEHMS, KOTOPBIE
UMEIOTCS B TMEPUOAUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsAl siipa, 00lee YUCIIO 3JEKTPOHOB U paclpeesieHue ux
0 JIEKTPOHHBIM CIIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB
U X COCIUHEHUH B MpeaesiaX MajbIX NMEePHOAOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHS HUX
aTOMOB;

6) kraccuguyuposamv XMMHUYECKHE 3JICMEHTHI, HEOPraHUYECKUE BEIIECTBA; XUMHUYECKHE
peakiuu (110 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3 (deKTy, 1o
U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX DJIEMEHTOB);

7) xapaxmepuszosamp (ONUCHIBATh) O0OIIME H CHCHU(PHUCCKHE XHMHYECKHE CBOWCTBA
IPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPIK/IAsi OMUCAHNE MMPUMEPAMH MOJIEKYJISPHBIX U MOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

8) cocmaensame ypaBHEHHS 3JCKTPOJIMTHYCCKON JMCCOIMALMM KHUCIIOT, IIEIOYCH U COJICH;
MOJIHBIE M COKpAlIEHHbIE YypaBHEHUS pEaKIui HOHHOrO OOMEHAa; YpaBHEHMS pPEeaKIIHid,
MOJTBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKIY BEHIECTBAMH Pa3ITUYHBIX
KJIACCOB;

9) packpwisams  cywHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUI  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSX;

11) gbiuucnsimes OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB; MacCOBYIO
JIOJIF0 XMMHYECKOT0 3JIeMeHTa 10 (opMylie COSTUHEHUS; MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE;
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

12) cneoosamp npaBuiiaM  TOJNB30BaHMS ~ XUMHYECKOHW  MOCYI0i ©  J1aDOpPaTOpPHBIM
o0opynoBaHHEM, a Takke I[paBWiIaM OOpalleHusl C BellecTBaMM B COOTBETCTBUU C
UHCTPYKLHUSMHU IO BBIOJHEHHUIO Ja0OpPAaTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYyYEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

13) nposooums peakiyy, MOATBEPIKIAIONIME KAYSCTBCHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIUKat-,
cyibdar-, THAPOKCHI-MOHBI, KAaTHOHBI aMMOHHS UM MOHBl M3YYEHHBIX  METaJJIOB,
NPUCYTCTBYIOIINE B BOJHBIX paCTBOPAX HEOPTaHUYECKHUX BEIECTB;

14) npumensims OCHOBHBIC ONEPALMH MBICIUTEIBHON [EITEIPHOCTH — aHajlu3 W CHHTE3,
CpaBHEHHE, 000011IeHNE, CUCTEMAaTU3AlINIO, BBISIBIEHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3EH — JIs
U3yUYEHHs CBOMCTB BEILECTB U XMUMHUYECKUX PEAKIMHA; €CTEeCTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS
— Hal0o1eHNe, U3MEPEHNE, MOJIEITMPOBAHHE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHMUE
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BELIECTB YIJIEPOAA U
KpDEMHUSI U UX

coeﬂI/IHeHHﬁE
(OKCHIOB YIIIeposa,
YTOJILHOW KHUCJIOTHI,
KapOOHATOB, OKCH/Ia
erMHI/Iﬂi

CI/IJ'II/IKaTOB),;
CII0COOBI UX
[TOJIYYCHUSL,!




MPUMCHCHUE I
3HAYCHUE B TIPUPO/IC
M JKU3HU YEJIOBEKA;

OnpenensiTh,
KapOoHaT-
CHJTUKAT-HOHBI B

OOBSICHSTS!

bessssssssmmmanan r-!

CYLLIHOCTB!
DKOJIOTMYECKHUX|

pooJIeM,);

CBS3aHHBIX C
HaXO)KI[eHI/ICME
YTJIEKHCIIOTO Ta3a B
‘Opr)KaIOHIef/'IE
cpene;
I/IJIJHOCTpI/IpOBaTbE
B3aI/IMOCB$I3LE

HEOPraHNYECKUX|

COCIMHECHUI
yriaepoaa 1%

OpraHUYECKHUX|
BEILECTB;|

[ InanupoBarh n
OCYILIECTBIIATh  Ha
[IPAKTUKE!

XUMUYECKHE!

DKCIICPUMEHTBL,!

[TPOBOIHUTH!
i At ot N ,

HaOJII0ACHNUS,!

JICJIaTh BBIBOABI IIO

€3yJIbTaTaM:

DKCIICPUMEHTA;|
‘CnenoBars,

IIpaBUiIaM
0e30macHOil paboTh!
B 11a00paTOpHH TIPH
VICTIOJTh30BAHHH

XMMAYECKOI!

IOCY bl n
060pYI0BaHHS;
lcrions30BaTe  Ipw

BBITIOJTHCHNI]
VUeOHBIX  3a/IaHUN
TEKCTHI  y4eOHUKA,
CIIPaBOYHBIC!




MaTepI/IaHBI.
(ITeprognyeckyro;
CUCTEMY;

XI/IMI/I‘-IGCKI/IX'
3JICMEHTOB II. H.
Merieneeea,

Ta6JII/II_Iy:
aCTBOPUMOCTH

KHCJIOT, OCHOBaHHI

1 COJIeH B BOJIE,

DIIEKTPOXUMHYECKU

ST HaIpsHKECHU N
METAJIJIOB);!

Hroro no pazneny 24

rA=1

Ykaxure! | Mcronb3oBate 1Ipw
MCTA/LI0B IIEpUOJ BBIIOJIHCHUH,

3.1. | O6mme cBoiicrBa | 4

y4EOHBIX 3aJaHUIl 1
B IIPOLIECCE
HccneﬂOBaTeJIbcxoﬁE
,HGSITGJ'IBHOCTI/I'

3.2. | Baxkneiimme 116 |0 _2 Vkaxnre | BoicTpanBath)

MeTaJUIbl M HX TIEPUOT a3BEPHYTBHIC!
COCAMHECHUSA

I[TMCbMCHHBIC )4

YCTHBIE OTBETHI C
Onopou HA
1H(OPMALINIO 13
yueOHMKa 17
CIPAaBOYHBIX
MaTEepUajoB,

rPaMOTHO!




HOHHTI/II/IHBII/I.

anmapar KypcCa

XUMUU;|

lcrions30Bark  IIpy

BBIIIOJIHCHUH!

YIeOHBIX 3aJaHUN W

B porecce

HccneﬂOBaTenchoﬁi

I[CHTGJ'ILHOCTI/I'

Hroro no pasaceiy:

BenrectrBa

MaTepuaJibl B dKU3HHA

YeJ0BCKa

re=1

Y KaKUTE!

XapakTepru3oBaTh!

nepuo;

POJIb XUMHNHU B

a3IMYHBIX Ccdepax

NIEATEIIbHOCTH!

JIFOJICH,  OCHOBHBIE

BCIICCTBA Hu

MaTCPHAJIBL,;

IIPUMCHACMBIC B

YKU3HU,

COBPEMEHHOIO!

YEJIOBEKA;|

OOBSACHATH YCIOBUS

0€30I1acCHOTO

MCII0JIb30BaH N

BEILECTB 15

XMMHYECKUX!

€akuuii B  OBITY;

AHaJ'II/I3I/Ip0BaTL n

KpI/ITI/I'—IeCKI/I.

OIIeHI/IBaTB:

H(pOPMALINIO 0

BIIUSTHUU!

TIPOMBIIIUIEHHOCTH,|

CEJIbCKOT O}




XO3SIIICTBA,|

TPAHCIIOPTA U Jp. HA

EOGIONG
oxpyRaiome
cpempl;ir

YMeThb  OKa3bIBaTh
[ICPBYI0  TIOMOMIb
OpU  XUMHYECKHUX
0KOrax )%
OTPABIICHUAX
IIpuHUMaTh ygacTue
B 00CYKICHUN
npo6neME
XMMHYECKON )%
YKOIIOTHYECKOIH]
HATIPABICHHOCTH,
BEICKA3HIBATE
CO6CTB€HHYIOE
IO3UIUIO 10
pooyieMe 1%
Tpe/UIaraTh

BO3MOJXHBIC ITYyTH et

pELICHUS;|

Htoro no pazneny: i3

PesepBHOE Bpems

OBIIEE KOJIMYECTBO | 68

YACOB 110
[TPOT'PAMME

ITOYPOYHOE IIVIAHUPOBAHHUE

Ne Tema ypoka KosmnuecTBo yacos Hara Buasl,
n/n usydeHus | Gopmbl
BCEr0 | KOHTPOJIbHbIC | IPAKTHYECKHE KOHTPOJIsI
padoThI padoThbI
I = ] =1

1. | Knaccudukanus u i 0 0; YKaXUTE | Y CTHBIH
HOMCHKIJIaTypa I[aTyi Onpoc;i
HEOpPraHMYECKUX BEIECTB
(MexxayHapoaHas U
TpUBHUAJIbHAS)

2. | Ilepmoguueckuii 3aKoH. 1 |0 0; YKauTe |{YCTHBII
[Iepnonnueckas cucrema nary ompoc;,
XUMHUYECKHX 3JIEMEHTOB
. Y. Menneneesa. CtpoeHue




aTOMOB

3aKOHOMEPHOCTH B L] Vikaxure ||V CTHbII
U3MEHEHUU CBOWCTB o - ary orpoc;
XUMHUYECKHX 3JIEMEHTOB

IIEPBBIX TPEX NIEPHOJOB,

KaJusl, KalbLMsl U UX

COECUHEHUI B COOTBETCTBUH C

I10JIO)KEHUEM B

[IEPUOJUYECKON CUCTEME U

CTPOEHHEM aTOMOB

XUMUYECKUE CBOMCTBA rll r ' r ' Vikaxute |{YCTHbII
BELIECTB, OTHOCALINXCA K I - nary orpoc;
Pa3IMYHBIM KJ1accaM

HEOPraHWYECKUX COEAUHEHHU,

UX F€HETHYECKas CBA3b

CrpoeHue BemiecTBa: BUJIbI rll r ' r ' Vkaxute | Y CTHbIH
XHUMHYCCKOM CBSI3U. THIIBI - - N ;[aTyi onpoc,;
KPUCTAJNINYECKUX PELIETOK,

3aBUCUMOCTb CBOMCTB

BELIECTBA OT TUIA

KPHUCTAIUIMYECKON PEIETKH

Krnaccudpukanus XUMHUECKUX rjI_I ' r ' YKan(I/ITeE YCTHHI‘/'IE
peakuuid 1O  pa3Iu4HbIM I - aTy; ompoc;
npusHakam (mo wwcmy w| | |
COCTaBy  y4acTBYIOIIUMX B

peakuuu BELIECTB, o

TEIIOBOMY  3QdexTy, 1o

U3MEHEHUIO CTeneHen

OKHCJICHUS XUMHUYECKHUX

3JIEMEHTOB, MO0 00PaTHUMOCTH,

[0 Y4YacTHUIO KaTalu3aropa).

DK30- U DJHIOTEPMHUYECKHE

peakuuu, TEPMOXUMUYECKUE

ypaBHEHUS

[TonsiTne 0 CKOPOCTH r:I_I r I r I YKa)KI/ITeE YCTHHI‘/'IE
XUMHAYECKOM peakmum. | | B aTy; ompoc;]
[MowsTME O TOMOTEHHBIX W | [ | | 7 7T
reTepOreHHBIX peakuusx.

@akToOpel, BIMAKOLME  HA

CKOpOCTb XUMHYECKON

peakuuu

[TonsitTue 00 o0OpaTHUMBIX U r]_' r ' r ' YKamnTei YCTHHI?IE
HEOOpaTUMBIX ~ XUMHYECKMX | | B aTy; orpoc;;
peaKIusx. [MousTre ol | 0 |
XUMHYECKOM PaBHOBECUU

®akTOphl,  BAMAOIME  HA i r ' r ' EYKamHTeE EYCTHLIITIE

CMCIICHHUC XUMHYCCKOI'O




PaBHOBECH3 Jary, ompoc;;
1 o 1 1
10. | MexaHu3M OKHMCIUTENBHO- 0; 0: YKaxure |!YCTHBIN
BOCCTAHOBHTEJIBHBIX PEaKIUii naTy orpoc;
(3MEeKTPOHHBIN OaaHc
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHON PEAKIINH)
o b = ] =1
11. | Teopust >IEKTPONUTUYECKON 0; 0; YKaxure |!YCTHBIN
JUCCOLMAalUKU.  DIIEKTPOJIUTHI ary orpoc;
u Hesnekrponutel. Karwows,| | |
AQHUOHBI. Mexanuszm
IMCCOLMAIMM  BELIECTB  C
Pa3IMYHBIMU BUJAMHU
XUMHUYECKOH CBSA3U
o o 1 1
12. | Crenens JMCCOLIMAIIH. 0; 0; YKaKHUTE | !Y CTHBIM
CusbHble U crabble aTy; orpoc;
mekrpoixdtet | L
1 ro 1 1
13. | Peakuuu wnoHHOrO 0oOMeEHa, 0 O Ykaxute; |{YcTHbIL
YCIOBUSL ~ MX  NPOTEKAHHS. ary orpoc;
HonHbIe ypaBHEHHs peakui
- - 1 1
14. | XuMunueckue cBONUCTBA O ) Vikaxxute! |{YCcTHBI
KHCJIOT B CBETE aTy; orpoc;
Mpe/iCTaBICHHI 00
3JIEKTPOIUTAYECKOMN
JUCCOLMAIIUU
15. | Xumnueckue CBOICTBa 0; 0; YKaXHUTe |{YCTHBIH,
OCHOBAHHI B CBETE aTy; ompoc;]
MIpeICTaBICHUM 00
BJIEKTPOIUTUYECKON
JMCCOLMAITUU
16. | Xumuueckue cBoiicTBa coiei 0; 0; YKaXNTE! | Y CTHBII
B CBETC TMPEICTaBICHUN 00 nary orpoc;
JIEKTPOIUTUYECKOI
JMCCOTIMAITIHT
o = = ] =1
17. | IlonsiTue o ruaponuse coynen 0; 0; Ykaxute, |{YCTHBIN
pary, onpoc;;
1 o 1 1
18. | KayecTBeHHbIE peaknuMu Ha 0; 0] YKaKHUTE | Y CTHBIN
KaTUOHBI U aHUOH ary orpoc;
19. | IIpakTnueckass pabGota Nel. 0; Yxaxute |ilIpakTruec
Peuense nary, padora;

OKCIICPUMCHTAJIbHBIX 3a1a4 110




TEMe "DneKkTpoauTHIecKas

nucconuanus"”
o r r ! ol
Ypok 00001eHNs | 1 |0 0 Ykaxute |{YCTHbIN
CHUCTEMATU3ALMK 3HAHUN naTy ompoc;
o o o r ! ol
Ypok  KOHTpOJISI  3HAHHUHU. i il 0 YKaxute |{YCTHBIN
Kontposnbnas padora Nel ;[aTyi onpoc;i
o b~ b~ ! =
Oomas XapaKTepUCTUKa L 0; 0 YKaxXuTe, |{YCTHBI
TaJIO€HOB. OcobenHoctu nary orpoc;
CTPOEHUS aTOMOB stux | (|

3JIEMEHTOB, XAPAKTEPHBIE IJIs
HHUX CTENEHU  OKHUCIICHHS.
Ctpoenne u  (Qusmueckue
CBOWCTBA IIPOCTBHIX BELIECTB
— TaJIOT€HOB. XUMHUYECKHE
CBOWCTBAa Ha IpUMeEpe XJiopa

(B3aumopeiicTBHe c

METaulaMd,  HEeMeTaJlJIaMH,

IeI049aMu)

XI0pOBOJOPOI. Counsinas rll “ “ Vikaxure | Y cTHbI
KHCJIOTA, XuMmudeckue | | B nary orpoc;
CBOICTBa, HOJTy4€eHHE,

npuMeHeHne. KayecTBeHHas
peaxkuus Ha XJIOpUA-HOHBI

DU3NOIOTUYECKOE  JEHCTBHE |
XJIOpa M XJIOPOBOJAOpPOAA Ha nary orpoc;
OpraHu3m YeJI0BeKa.

Baxneiimme xnopuipl U HUX
HaxO0XKJIEHUE B IIPUPOJIE
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IIpaktnyeckas pabora Ne2. : il Yxaxute |ilIpakTruec
[Tonyuyenue COJISTHOU nary, pabora;
KHCIIOTHI, U3yYeHHE eé

CBOMCTB
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Pemenue 3ajau Ha :
BBIYUCIICHHUS] TI0 YpPaBHEHUSIM aTy; orpoc;
XUMUYECKUX pEeaKLHil, eciu

OJIMH PEareHT JIaH B U30BITKE
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O6mas XapaKTEePUCTHKA il
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DJIEMEHTOB VIA-rpynmsl. naty! orpoc;
OcobenHoctu crpoewust | | | ||
aTOMOB ~ 3THX  DJIEMEHTOB,
XapaKkTepHbIe JUTSE HUX
CTETIEHU OKHCJICHUS.
Crpoenne U (usnUeckue




CBOWCTBA IPOCTBIX BEILIECTB -

KHCIIOpoJa " CepBHl.
AnnoTpornHeie  MOIU(UKAIIH
KHCIIOpoJa u CepBHl.

XHUMHYECKHE CBOMCTBA CEPBI

28.

CepoBoaopo, CTpOEHUE,
¢busznueckue W XUMHYECKHE
CBOICTBA

re31

=31

Y KaXKUTE|

Y CTHBII

29.

Oxcuppl cepsl KaK
IPEJCTaBUTEIN  KUCJIOTHBIX
okcuoB. CepHUCTas KUCIOTA

=31

30.

CepHas kucioTa, pU3UIECKHe
U  XUMHYECKHE  CBOMCTBa
(oOmme Kak MpeacTaBUTENS
Kjacca KHCJIOT u
cnenuduaeckue),
npumenenue. Coau  cepHOi
KHCJIOTEHI, KayeCcTBEHHAas
peaxuus Ha cynb(aT-uoH

re=31

re=31

31.

XUMHUYECKHE peakuuu,
JIEKaIIe B OCHOBE
IIPOMBIIIJIEHHOTO crioco0a
MOJIyYEHUSI CEPHOM KHCIIOTHI.
Pemenne 3aja4 Ha
HaxO0KJIEHHE MaCcCOBOM JIOJIM
BBIX0/1a TIPOJIYKTA PEaKIIUH

re=1

32.

Haxoxnenne ceppl u €€
COCJIMHEHUH B  TIpUpOJIE.
XUMUYECKOE 3arpsi3HEHUE
OKpY Karomien cpenbl
COCANHCHUAMU CCPhIL
(KUCIIOTHBIC JIOXK]IH,
3arpsi3HCHWE ~ BO3AyXa W
BOJOEMOB),  CHOCOOBI  €ro
MIPEI0TBPAICHHSI

=1

33.

Obmas XapaKTepUCTHKA
JJIEMEHTOB VA-rpynmsl.
OcobenHoctu CTPOCHHUS
aTOMOB ~ 3THX  3JIEMEHTOB,
XapaKTepHbIe TUTS HUX
CTENEHH OKHCIeHus. A3oT,
pacnpocTpaHeHue B MPHUPOJE,
¢usnyeckue M XUMHYECKUE
cBorictBa. Kpyrosopor aszota
B IIPUpPOJIE

re=1

=1

34.

AMMuak, ero ¢usnyeckue u

rA=

Y Ka)KUTE!

'Y CTHBII




XUMHYECKHE CBOICTBA, IaTy: lonpoc;;
MOJIydeHUe U TPUMEHEHUE.

Comu aMMOHHS, uX
¢busznueckue W XUMHYECKHE
CBOICTBA, NIPUMEHEHHUE.

KauectBennas p€aknuusa Ha
MOHBI aMMOHHA

re31

[IpakTuueckass pabora Ne3. ik [TpakTHuec
[MonyueHue aMMuaka, nary paGota;
HU3YyUYCHUC CTO CBOUCTB
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r- r-
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s b~ e ! i
A3zoTHas KHCJIOTA, e€ 1 |0 0; YKaKuTe |{YCTHBII
busnyeckue W XHMHYECKHE nary orpoc;
CBOMCTBA (obrmme Kak | | ||

MIPEACTABUTENS KJIacCa KUCIIOT
u crienuguaeckue). Hurpatst

Hcnonb3oBanue HUTPATOB U r1' r' r' Vkaxure | Y CTHbI
conmeil amMmoHus B KauectBe | | B aTy orpoc;
MHHEpaJIbHBIX  ymoOpewwid. | [ | |
XuMu4eckoe 3arpsi3HEHNE

OKpYy>Karoleu cpeabl

COeTMHEHUSIMH asora

(KuCnOTHBIE JTOK ],

3arpsi3HEHUE BO3/yXa, MOYBBHI

1 BOJI0EMOB)

Docdop, AJUIOTPOIIHBIE rll r' r' Viaxure | Y CTHbI
MOIU(DUKALIH docdopa, aTy; orpoc;;
¢usznvyeckue W Xummueckwe | [ | |
CBOMCTBA

Oxenx  ¢ocpopa(V)  u| 1 |0 Yxaxute |YcTHblil
dbochopHas KHCJIOTA, nary orpoc;
¢usmueckne W Xumpyeckwe | | |
CBOICTBA, MOJTy4YCHHUE.

KayecTBeHHast peakiuss Ha

bochar-nonsl

UcnonwszoBanne QocharoB B r:I_I rl rl YKamnTei YCTHHI}'IE
Ka4yecTBe MHHEpanbHBIX | | B aTy; ompoc;]
yIIOOpEHHIA. 3arpsi3gesue | | |
PUPOTHBIX BOJIOEMOB

dbocdharamu

Yruepon, aJJIOTPOIIHbIE _1 _ _ Vikaxute |{YCTHbI
MoaM(UKAIINH, nary ompoc;,

pacIpoCTpaHEeHHUE B IIPUPOJE,
CI)I/ISI/I'-IGCKI/Ie U XHUMHYCCKUC
CBOHCTBA. AncopOrusi.
Kpyrosopor  yrmepoma B
Ipupoje




=31
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Okcumpl  yrmepoma,  ux | il Yikaxute |{YcTHbI
u3ndeckne M XUMHYECKHe | nary! orpoc;]
cBOiicTBa, (usmomormyeckoe | | | ||
JeiicTBrE Ha KHUBBIC
OpPraHu3Mbl, TOJIyYCHHE U
MPUMEHEHHE. JKOJIOTUYECCKHE
mpoOJIeMbl,  CBSI3aHHBIE  C
OKCHJIOM yraepona(IV);
THIIOTE3a r7100aJILHOTO
MOTETUICHUS KIIMMATa;
MApHUKOBBIN 3P PeKT

=31

VYronpHas KucinoTa u €€ coiu, | Vikaxure |{YCTHbII
uX (PU3UYECKUE U XUMUYECKUE z[aTyi onpoc;i
CBOMCTBA,  IIOJIy4eHUE U

npuMeHenune. KauecTBeHHas
peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B
OBITY, MEIHIINHE,
MIPOMBILIJIEHHOCTH, CEIbCKOM
XO351CTBE
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re=31

[Tpaktuyeckas pabora Ne4. 1 Vkaxnre | [IpakTuuec
[Tonmy4eHune yriaekuciaoro rasa. Jaty. pabora;
KauectBennas peakuus w®WA| [ (||
KapOOHaT-MOH

re=1

re=1

[lepBoHayasibHbIE TIOHATUSA 00 1
OpraHMYecKUX BElIeCTBax Kak | Jaty. oIpoc;
O COCOMHEHHUSX yIJepoja:

0COOEHHOCTH  cocTaBa |
CTPOCHUS
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IloustTie o0 OMOIOTHUYECKU 1!

BaXHBIX BEIIECTBAX: JKUPAX, aTy; orpoc;
OeJkax, yrmeBogax.| | 0 |
MartepuanbHoe €IMHCTBO
OpPTaHHYECKUX u
HEOPTaHMYECKUX COCTUHEHHM
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Kpemuui, ero ¢usndeckue u i1
XUMHAYECKHE CBOMCTBA, nary orpoc;,
[IOJIyYEHUE U TPUMEHEHUE B

3JIEKTPOHUKE. Coenunenus
KpEMHUS B IPUPOJIE
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O6mue mnpenacraBieHus 00 1
OKCHJIC kpemuusi(IV) u - nary orpoc;;
KPEMHHEBOM KHCJIOTE.

CuIHMKaThl, UX UCIOIb30BAHUE
B OBITY, MEIUIINHE,
MIPOMBIIIICHHOCTH
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49.

Baxueiimne  CTpOUTEIbHBIC
MaTepUabl: KepaMuKa,
CTEKJIO,  IICMEHT, OeToH,
Kene300€ToH. [TpoGaembr
0€30MMacHOTO HCIIOJIb30BAHUS
CTPOMUTENbHBIX MaTepuaioB B
MMOBCEHEBHOW KU3HU

=31
=31

Y KaKUTE!

'Y CTHBIIL

50.

[Ipaktuyeckas pabora Ne 5.
Pemenne

IKCIIEPUMEHTAIBHBIX 337124 T10
TEeMe «Baknaelmme
HEMETAJUIbl U UX COCIUHECHMS

re31

51.

Ypok 000011IeHHA u
cucTeMaTu3aluy 3HaHuU

r=1

52.

Ypok  KOHTpOJs  3HAHUM.
KonTponbHas padora No2

re=1

53.

Obmas XapaKTEePUCTHKA
XUMHUYECKUX DJJIEMCHTOB —
METa/UIOB HAa OCHOBaHUU HX
IIOJIOKCHHUS B HepI/IOIIPIHGCKOﬁ
cucTeMe XUMHUYECKHX
anemenToB /J[. 1. MenpeneeBa
u CTpOEHUS aTOMOB.
Crpoenue METaJIJIOB.
Merannuueckass  CBSI3b U
MeTaJuTHdecKas
KpUCTaITUYecKas peniéTka

rA=1

54,

DNEeKTPOXUMHUYECKHMA psn
HaIpsHKEHUN METAJLJIOB.
dusznueckue M XUMHYECKUE
cBoiicTBa MerayuioB. OOmiue
CIOCO0BI HOJy4YeHHUs
METaJIOB

=31
=31

YKaKuTE!

Y CTHBIN

55.

[TonsaTne 0 KOppO3uH
METAaILJIOB u OCHOBHEIE
CIIOCOOBI 3aIUTEI oT
KOppO3uu

re=1

=1

56.

CrutaBbl (cTanb, YYI'yH,
TIOpAIOMUHUN, OpOH3a), UX
NpUMEHEHHe B  OBITY H
MPOMBIIIIEHHOCTH

reE=0

r=1

57.

Ilenounkie METAaJlIbI.
[TonoxeHne B mepuoandecKon

=31
=31




cucreMe XUMHYECKHUX
JJIEMEHTOB

J1. 1. Menneneesa, CTpOeHHE
atoMoB.  Haxoxnenne B
npupone.  Dusnueckue U
XMMHUYECKHE CBOMCTBa (Ha
[IpUMepe HaTpusl M Kaus).
Okcnapl M THIPOKCHIBI
HaTpus U Kanud. [Ipumenenue
LICJIOYHBIX METaNIOB U HX
COCIMHEHU I

=31

[IlenoyHO3€eMENBHBIE | Vikaxure |{YCTHbII
METAJUIbl MarHui U KaJIbIUH, z[aTyi onpoc;i
CTpPOCHHUE aTOMOB.

[Tonoxkenne B mepruoandecKoOn
cucreme XUMHUYECKHUX
3JIEMEHTOB J. .
MenneneeBa. Haxoxaenue B
npupoae.  Duszmyeckue U
XUMHYECKHE CBOICTBA.
Baxwneiimue COCIMHEHUS
KaJIblHs (OKCUMA, THUIPOKCHI,
COJIN)
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Pemenue 3aJ1a4 Ha ik

YKamHTeE YCTHLIIZE
BLIUMCIIEHUS 110 ypaBHEHHsM | ary orpoc;
XMMHUYCCKHX pEaKIMh, ecliu
OJMH W3 pEarcHTOB JaH B
U30BITKE  WJIA  COJCPXKHT
IIPUMECH;  MAaCCOBOW  JIOJIHA
BBIXOJIa IPOJIyKTa PEaKInu
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JKécTkocTh BOALI U CIIOCOOBI H
e€ ycrpaHeHus. Bwruucienus h aTy; orpoc;
[0 YPaBHCHUSM XHMHUYCCKUX

peakiui, ecnmu OJuH U3
peareHToB JlaH B BHJE
BOJHOTIO pacTtBopa c
HU3BECTHOU MacCOBOH JOJIEH
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[IpakTnueckass pabora Ne6. : il Yxaxute |ilIpakTnuec
JXK€EcTKOCTh BOABI M METOJBI €€ nary pabora;]
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Amomunuii. Ilonoxenue B i
MEPUOTNYECKOMN CHUCTEME nary; onpoc;;
XUMHYECKHX 3memenwroB . W.| | | | | T
Menneneena, CTpOECHUE
aroMa. Haxoxnenue B
npupoge.  Dusnueckue u
XAMUYCCKHE CBOMCTBA.
AmdoTepHbIe CBOMCTBA




OKCHJIa ¥ THUJIPOKCUJA

63.

Keneso. ITonoxenue B
MePUOTUIECKON CHCTEME
XUMUUYECKUX 3neMeHToB /Jl. W.
Menngeineesa, CTPOCHHE
aTtoma. HaxoxneHnue B
npupone.  Dusnueckue U
XUMHYECKHE CBOMCTBA

ol

ol

Y KaXUTE,

'Y CTHBII

64.

Oxcupl, TUAPOKCUIBI U COJIH
xene3a(ll) u sxeneza(1ll)

ol

ol

65.

[Ipaktuyeckas pabora Ne 7.
Pemenne
OKCIICPUMCHTAJIbHBIX 3a4a4 I10
Teme «BaxkHneiimme meranbl
1 UX COCIUHCHU I

ran

66.

Hosele MaTepUallbl u
TexHonoruu. BemectBa u
Marepuaibl B TMOBCEIHEBHOM
KU3HU 4YelloBeKa. XHUMHS U
310pOBbE. bezomnacnoe
WCIIONBb30BAHUE BEILIECTB U
XUMHUYECKUX PEAKIU B OBITY

ol

67.

[Ipupoaubie HUCTOYHUKU
YIJI€BOIOPOIOB (yromns,
NPUPOAHBI  ra3,  HeQTh)
OPOAYKTHl HUX MepepadoTKH,
UX poab B OBITY W
IIPOMBIIIJIEHHOCTH

sl

ol

68.

9KOJIOTHYECKOH
IPAMOTHOCTH.  XHMHYECKOE
3arpsi3HEHUE OKpY>Karoleun
cpenbl, MpeEIbHO
JONYyCTUMAsl ~ KOHLIEHTpALUs
BemectB - [11K). Pons xumun
B PELICHUH IKOJOTHYECKUX
npobiem

OCHOBBI

ol

ol

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

68 |2

YYEBHO-METOJUYECKOE OBECHEYEHHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYHEHUKA

BriGepute o0s3aTenbHBIC YUeOHBIE MaTEPHAIIBI
Beenure cBO#l BapuaHT:



METOANYECKUE MATEPHUAJIbI U1 YUYUTEJISA

BBeanure nannbie
MU DPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

BBenute nanabie

MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHE

VYkaxure yueOHOe 000pyI0BaHHE

OBOPY/IOBAHUE /U151 [IPOBE/IEHHS1 IABOPATOPHBIX, IPAKTUHYECKHX PABOT,
JTEMOHCTPAITMIA

Ykaxure 000pyHoBaHHE IJIs IPOBEACHHS MTPE3CHTAINN, 1EMOHCTPAIHHA



