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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo xumuM A oOydaromuxcs 9 Kilacca COCTaBlIeHa HAa OCHOBE
TpebGoBanuii K pe3yibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO
o0miero oOpa3zoBaHus, MpeACTaBICHHBIX B DeaepatbHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOIrO o0miero oOpa3oBaHusi, ¢ Yy4€TOM paclnpeAenEHHBIX IO Kiaccam
MPOBEPSIEMBIX TPeOOBAaHUU K Pe3yJibTaTaM OCBOCHHUsSI OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl
OCHOBHOTO 00mero o0pa3oBaHus U SJIEMEHTOB COJACpXaHHs, MPEICTaBICHHbIX B
VYHUBepcaIbHOM KOJU(HKATOpPE MO0 XWMHUH, a TakkKe Ha OCHOBe I[IpumepHOW mMporpammbl
BOCIHUTAHUS OOYYAIOLIMXCSl MPHU MOIYYEHHH OCHOBHOTO 00IIero oOpa3oBaHHs U C YYETOM
Konuenmuu mpenopaBanusi yueOHOTO npenMeTa «XUMHUsS» B 00pa30BaTeNbHBIX OpraHU3alusiX
Poccuiickoii
Deneparuy, peaqu3ylIuX OCHOBHBIE 00I1eo0pa3oBarenbHble nporpammsl (yTB. Pemenuem
Konnerun Munnpocsenienust Poccuu, nmporoko:n ot 03.12.2019 N I1K-4BH).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJAMETA «XUMMUS»

Bxnan yweOHoro mnpeamera «XuMHS» B JOCTHKEHUE LEJI€H OCHOBHOTO OOILEro
o0Opa3oBaHusi O00yCJIOBIIEH BO MHOTOM 3HAa4€HHEM XUMHUYECKOW HAyKH B TO3HAHMM 3aKOHOB
IPUPOJIBI, B PA3BUTHH IPOU3BOIUTEIHHBIX CHJI OOIIECTBA U CO3JJaHUN HOBOW 0a3bl MaTepHaIbHON
KYJbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI ECTECTBEHHBIX HAayK paclpoCTpaHMiIa CBOE BIUSHUE HA BCE
00J1acTH 4eJI0BEUYECKOT0 CYIECTBOBAHUS, 3aJajla HOBOE BUJCHHE MHUPA, CTajla HEOThEMJIEMBIM
KOMITOHEHTOM MHPOBOW KYJIBTYPBI, HEOOXOANMBIM yCIOBHUEM JKU3HU OOIIECTBA: 3HAHHE XMUMUHU
CIY’)KHT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PEHHUS 4YEIOBEKa, €ro MpeACTaBICHUN O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHUEH MPEICTaBICHHS O
B3aMMOIPEBPALICHUSIX SHEPrUU U 00 HBOJIIOIMU BELIECTB B MPHUPOJAEC; COBPEMEHHAS XUMUS
HalpaBJieHa Ha pelIeHUE TJ00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YeIOBEYECTBA —
CBIPBEBOI, DHEPreTUYECKOW, TMHUINEBOM H  JKOJOTMYecKoi  Oe30macHOCTH, mpobdiieM
3/1paBOOXPaHEHUS.

B ycrnoBusix Bo3pacraromiero 3Ha4YeHHs XMMUU B JKM3HM OOINECTBA CYHIECTBEHHO
MOBBICKJIACHh POJIb XMMHUECKOT0 00pa3oBaHus. B miaHe coumanu3anuu oHO SIBISETCS OJHUM M3
ycIoBUHA (OPMUPOBAHUS UHTEIUIEKTA JIMYHOCTH M TADMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY YENIOBEKY XHUMHYECKHE 3HaHUS HEOOXOOUMBl sl TNpUOOpEeTeHUs
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIEIO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM >KM3HU OOIIECTBa, AJ OCO3HAHHSA BaXXHOCTU Pa3yMHOIO
OTHOLIEHHS K CBOEMY 3/I0POBBIO M 3[0POBBIO JPYTHX, K OKpYXKaroUled NMpUPOJHOU cpeae, A
rPaMOTHOIO MOBEJEHUS P UCTOIb30BAaHIH PA3JIMYHBIX MAaTEPUaIOB U XUMUYECKUX BEIIECTB B
MOBCETHEBHOW KU3HU.

Xumuueckoe o0pa3oBaHME B OCHOBHOW IIKOJIE SIBJIsI€TCSI 0Aa30BBIM IO OTHOLIEHHIO K
cucTeme o0IIero XUMUYeckoro oopazoBanus. [1o3ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT NpuUCylIHe oOLeMy XMMHUYECKOMY OOpa30BaHUIO KIFOYEBbIE IIEHHOCTH, KOTOpHIE
OTPaXKalOT TOCYAAPCTBEHHBIC, OOINECTBEHHBIE UM WHIWBHUIYAJIbHBIE MMOTPEOHOCTU. ODTUM
OTpeNieNsIeTcsl CYIIHOCTh 001Iel cTparernu o0ydeHHsl, BOCIIUTAHUS M Pa3BUTHs 00ydarOLIUXCs
CpelCTBaMU y4eOHOro npeameTa « XuMus».

N3yuenne npeamera: 1) cmocoOCTBYET peanu3aluy BOZMOKHOCTEH Ui caMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHl JUYHOCTH, €€ 00IIell u (HyHKIMOHATBLHON TPaAaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH IMOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAJIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/JUMBIX KaK B TMOBCEIHEBHOM XH3HH, TaK U B NPO(ecCHOHANBHON IesTeabHOCTH; 3)
3HaKOMHUT CO crieln(UKON HAYYHOTO MBIIIEHUS, 3aKJIa/IbIBA€T OCHOBBI 1I€JIOCTHOTO B3TJIsSAa Ha
€IMHCTBO TPUPOABI W 4YeNOBEeKa, SBISIETCS OTBETCTBEHHBIM 3TanoM B (HopMuUpOBaHUH
€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTHM  MOJAPOCTKOB; 4)  cmocoOcTByeT  (HOpMHpPOBAHUIO



LIEHHOCTHOTO OTHOILIECHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE MIKOJIbHUKOB.

Ha3zBannbie HanpaBieHus: B 00y4YeHHH XUMUH 00ECTIEYMBAIOTCS CTICHU(BUKON COAECPIKaHUS
npeaMeTa, KOTOPBIN SBJsIeTCs IMeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOW HAyKH
XUMUH Ha ONpPeIeIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu OCHOBHOHM WIKOJIBI OPHUEHTHPOBAaH HAa OCBOEHHE OOY4YalOIIMMHUCS OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPBIX TOHSITHH W CBEIECHUH 00 OTIENbHBIX OOBEKTax
OpraHUYECKON XHUMHH.

CtpykTypa conepxaHus npeamera chopMUpOBaHa HA OCHOBE CHCTEMHOT'0 TIOJX0/1a K €To
n3ydyeHuro. CoaepkaHue CKIIaJbIBAE€TCS U3 CHUCTEMbl MOHATHI O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUYECKOW peakmuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 110 MPUHIUIY OCIEAOBATEIIBHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKHUX
IIPEACTABICHUM Pa3HOrO YpPOBHS: aTOMHO-MOJIEKYJISIPHOIO YYEHHs KAaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs llepnognueckoro 3akona [[. 1I. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHH, YYEHUS O CTPOCHHHM aroMa M XUMHYECKOH CBs3M, MpEICTaBICHHA 00
3JIEKTPOJINTUYECKON  JIUCCOUMALMM  BEIIECTB B pacTBOpax. TeopeTudyeckue 3HaHUs
paccMaTpuBalOTCSl HA OCHOBE AIMITMPUYECKH TTOIYIEHHBIX U OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCNEAOBATEIbHO OT OJHOTO YPOBHS K JPYrOMY, BBINONHAA (PYHKUIMH OOBACHEHUS U
IIPOTHO3UPOBAHUS CBONCTB, CTPOEHUS U
BO3MOKHOCTEHN PAKTUYECKOTO TPUMEHEHUS U MOJIYYEHHUS U3Y4aeMbIX BEILECTB.

Takas opranuzauus cojep:kaHus Kypca CIIOCOOCTBYET NPEICTaBICHUIO XUMHYECKON
COCTABJISIFOLLEH HAay4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM mnpupoabl. TeM caMbIM
o0ecrieynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYAIONIMXCS IIEHHOCTHOTO OTHOIICHHUS K
HAay4HOMY 3HAaHHMIO UM METOJaM II03HaHUsl B Hayke. BakHO TakXke 3aMeTUThb, UYTO OCBOEHHUE
COZEepkKaHUs Kypca IPOUCXOAUT C IPHUBJICYCHUEM 3HAHMM W3 paHEe H3YyYEHHBIX KYPCOB:
«Oxpyxaromuii Mmup», «buonorus. 5—7 kinaccb» u «@u3nka. 7 Kiiace».

HEJIX U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «XUMMUSI»

K HampaBlieHHIO TIEPBOCTENICHHONW 3HAYMMOCTH IPU pean3aIlui  00pa30BaTEIIbHBIX
byHK1M npeaMeTa«XuMUs» TPATUIIMOHHO OTHOCAT (POPMUPOBAHKUE 3HAHUN OCHOB XUMHUYECKOM
HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUICCKOM ISATETHHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. 3aJaya MpeAMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XMMHUYCCKHX 3HAHUN —BaXHEHINIUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHYCCKHX
MOJIOKEHUH, TOCTYIMHBIX 000OIIEHHI MUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKu, 3HAaHUH O
HAyYHBIX METOJaX W3YYCHHS BEIISCTB M XUMHUYCCKUX PEAKIUi, a Takke B (POPMUPOBAHUU U
pa3BUTHUU YMEHHH U CIOCOOOB NIEATEIHHOCTH, CBA3AHHBIX C IUIAHWPOBAHUEM, HAONIOJIEHHUEM U
MPOBEJICHUEM XUMHUYECKOTO SKCIEPUMEHTA, COOJIFOICHUEM TpaBUil 0€30MacHOr0 OOpalIeHHs ¢
BEIIIECTBAMH B IMOBCEAHEBHON KHU3HU.

Hapsimy ¢ 3TuM 1ieu u3ydeHus mpeaMeTa B IporpaMMe YTOYHEHBI B CKOPPEKTUPOBAHEI C
yu4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOTO oOmiero oOpa3oBaHus. CeromHs B
oOpa3oBaHuM 0c000 3HAYMMOW TNPU3HAETCS HAMPABICHHOCTh, OOyUYCHUS HA pa3BUTHE U
camMopa3BHUTHE TUYHOCTH, (POPMUPOBaHHE €€ MHTEIUIEKTa U 0011Iel KyIbTyphl. O0yueHHEe YMEHHUIO
YUYHUTHCS ¥ TIPOJIOJDKATh CBOE 00pa30BaHUE CAMOCTOSITEIIPHO CTAHOBUTCSA OJHOW M3 BaXKHEHIIIMX
GyHKUINH y4eOHBIX TPEIMETOB.

B cBs3m ¢ 3TUM NPpU M3YYCHHUH TIPEeIMETa B OCHOBHOM IIIKOJIE IOMHHHPYIOIICE 3HAUCHUE
npuoopenn Takue 1eNH, KaK:
- (opMHpPOBaHHE WHTEIUICKTyaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MECHSIOIIMMCS YCIIOBUSIM KU3HU;

- HaNpPaBIEHHOCTh OOyUYEHUSI Ha CUCTEMAaTHYECKOE MPUOOIIIEHUE YIAITUXCS K CAMOCTOSITENIEHOM
MO3HABATEIIBHON JISATCIIBHOCTH, HAyYHBIM METOJIaM ITO3HaHUS, (POPMHUPYIOIIMM MOTHBAIMIO U
pa3BUTHE CTIOCOOHOCTEH K XUMUWU;



- o0ecriedeHHE YCIIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOY4YaIOMIMMUCS — OIbITa
pPa3HOOOpA3HOM NESITENFHOCTH, MMO3HAHHUS W CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB JACATCIBHOCTHU,

- opmupoBaHHe yMEHHI OOBSACHSATH U OLICHUBATD SIBJICHHS OKPYXKAIOIIEro MUPa Ha OCHOBAaHHU
3HAHUM 1 OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

- ¢QopmupoBaHue Yy OOY4YaIOIIMXCS T'yMAaHHCTUYECKUX OTHOLICHHWH, NOHMMAHUS IICHHOCTH
XMUMHUYECKUX 3HAHHWW JUISi BHIPAOOTKM SKOJOTMYECKH IeNIECOO0pa3HOro MOBEACHHS B OBITY H
TPYJOBOM IESITENLHOCTH B LENSX COXPAaHEHHs CBOETO 3[I0POBbS M OKPYXKAIOIICH MPUPOTHOM
Cpensl;

- pa3BHUTHE MOTHBAIMU K OOY4YECHHIO, CIIOCOOHOCTEIl K CAMOKOHTPOJIO M CAaMOBOCIIUTAHHIO HA
OCHOBE YCBOCHHS O0IIIEUEIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY poduis
Y HaIIPABJICHHOCTH AAJTbHEUIIEr0 00yICHHUSI.

COJAEP)KAHUE YYEBHOI'O IIPEIMETA

BemecTtBo u XUMHYeCKasi peakuusi

[lepnonnueckuit 3akoH. Ilepuonnueckass cucrema XuMmuueckux dnemeHtoB /[[. M.
MenneneeBa. CtpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB XHUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NEPHUOIOB, Kalus, KaJbLUs U UX COCIUHEHUN B COOTBETCTBUH C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoi cucTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMUECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOM PEIIETKU U BUJIa XMMUUYECKOH CBSA3H.

Knaccupukanuss ¥ HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB (MEXIyHApOIHAS W
TPUBHAJIbHASA).

XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIINUXCS K pa3IMYHbIM KJIaccaM HEOPraHUUYECKUX
COEIMHEHUH, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccuukanus XuMHUYeCKUX peakuid 0 Pa3IuIHbIM IPU3HAKaM (TI0 YUCITY U COCTaBY
YYacTBYIOUIMX B PEAaKLMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, M0 HM3MEHEHHUIO CTeleHei
OKHUCJICHUS XMMHYECKUX JJIEMEHTOB, 10 OOPAaTUMOCTH, TI0 yYaCTHIO KaTallu3aTropa). DK30- H
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xuMuyeckoi peakuuu. [TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [loHsTue o
XUMHYECKOM PaBHOBECHUU.

@DaxTOopHl, BAUSAIOIIME HA CKOPOCTh XUMMHUYECKON PEAKIUHU U MOJIO0KEHUE XUMUYECKOTO
paBHOBECHS.

OKUCIINTENBHO-BOCCTAHOBUTENIBHBIE PEaKIMH, 3JIEKTPOHHBIH OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEJIbHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 37EKTPONUTUYECKON JUCCOUMALMHU. OJEKTPOJIUTHl M HE- DBJIEKTPOJIUTHI.
KarnoHsl, aHMOHBI.

MexaHu3M IHMCcCOMAlMY BEUIECTB C Pa3IMYHbIMU BUIaMU XUMHUYECKOH cBs3u. CTeneHb
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakuuu nonHoro oomeHa. Y cioBusl IpOTEKaHUSI peakuii MOHHOTO 0OMEeHa, MOJIHBIE U
COKpallEHHBIE UOHHBIE YpaBHEHMs peakiuil. CBONCTBA KHMCIOT, OCHOBaHWM U COJIEH B CBETE
MpeJICTaBICHU 00 B3JIEKTPOIUTHYECKON auccouuanuu. KauecTBeHHbIE peaklMyd Ha HOHBI.
ITonsaTHE O THIPONHU3E CONEN.

XUMUYECKUN IKCIIEPUMEHT:

- O3HAKOMJIEHUE C MOJEISIMU KPUCTAININYECKUX PEMIETOK HEOPraHMYECKUX BEIECTB —
METaJIJIOB U HeMeTaJlJIoB (rpaduTa U ariMasa), CJI0KHBIX BEHIECTB (XJIOpHJIa HATPUS);

- HCCJENOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM pEakUuu OT BO3AEHCTBUSA
pa3ianyuHbIX (PAaKTOPOB; HCCIETOBAHHE 3JIEKTPOINPOBOAHOCTH PAacTBOPOB BEIIECTB, Ipolecca
JUCCOLMAIINY KUCIIOT, EN0YEN U coJiel (BO3MOXHO UCII0JIb30BaHUE BUAEOMATEPHUATIOB);



- MPOBEJICHHE ONBITOB, MJUTIOCTPUPYIOUINX MPHU3HAKH MPOTEKAHUS PEaKIUH MOHHOTO OOMEHa
(oOpa3oBanue ocajka, BbIIEIEHNE Ta3a, 00pa30BaHKE BOJIbI);

- OIIBITOB, WJUTIOCTPUPYIOLIUX IPUMEPHI OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX pEaKLIUi (TOpEHHE,
PEaKIMU PA3II0KEHHsI, COCHMHCHUS ),

- pacmo3HaBaHHE HEOPraHWYECKUX BEIISCTB C MOMOIIBIO KAYECTBCHHBIX PEAKIUN HA WOHBI;
pelIeHHEe YKCIIEPUMECHTAIBHBIX 3a/1a4.

HemeTauibl 4 MX cOeJUHEHUS

OOmias xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHBIC
crerieHu okucieHus. CTpoeHne u (GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYeCcKHEe CBOWCTBAa Ha MpUMepe Xjopa (B3aMMOACHCTBHE C MeETaUlaMH, HeMeTallJlaMH,
mienouamu).  XuopoBopopor. CosHasg KUCIIOTa, XHUMHUYECKHE CBOMCTBA, IOJIY4YEHHUE,
npuMmeHnenue. JleificTBue Xopa 1 XJI0pOBOAOPO/Ia Ha OpraHU3M 4yesioBeka. BaskHel e Xmopus
U MX HaXO0XJEHUE B IPUPOJIE.

O6mas xapakrtepuctrka 3aeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHUS.

Ctpoenne u ¢u3NYECKUE CBONCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa M CEPBHI.
AToTpOonTHBIe MOTU(DHUKAIIMK KUCIOPOa M Cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOPOI,
CTpoeHue, (U3nuecKue U XMMHUIecKkre cBoicTBa. OKCHIIBI Cephl KaK MPEACTaBUTETH KUCIOTHBIX
okcuioB. CepHas KUCIOTa, (pU3NMUecKkre U XMMHUYECKUE CBOMCTBA (00IIHe KaK MpeaCcTaBUTeNs
KJ1acca KHCJIOT U cnenuduyeckue). XMMHUECKUE PEeaKINH, JIEKAIHE B OCHOBE IPOMBIIIIICHHOTO
crocoba monydeHus cepHor kuciothl. [Ipumenenne. Conu cepHOW KHUCIOTHI, KaueCTBEHHAs
peakiust Ha cynbdar-noH. HaxoxeHue cepbl U €€ COeqMHEHUH B IPUPOJIE.

XUMUYECKOe 3arpsi3HEHHE OKpYXKAlollel cpelpl COSAMHEHUSIMH cepbl (KHCIOTHBIE
JIOK]IH, 3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBPaIECHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHUSI.

A30T, pacipocTpaHeHue B pupoe, Gu3nueckue u XuMuieckue cBoiictsa. Kpyrosopot
a3oTa B IIPUPOJIE.

AMMuak, ero (usnueckue U XMMHYECKHE CBONCTBA, MOTy4YeHHe U npumeHenue. Conu
aMMOHMSI, X (U3NYECKUE U XMMUYECKHE CBOWCTBA, NpuMeHeHue. KauecTBeHHas! peakuys Ha
MOHBI aMMOHHMS. A30THasI KUCIIOTa, € Oody4YeHue, Gu3ndeckue 1 XUMUUYEeCcKre CBOMCTBa (001ue
KaK IpeJCTaBUTENs Kilacca KUCIOT M cnenuduueckue). Mcnoap3oBaHue HUTPATOB U coJied
aMMOHHSI B KQUeCTBE MUHEPATBHBIX YIOOPEHUIA.

XUMUYECKOE 3arpsi3HEHUE OKpYXKAIoIeH Cpelabl COeIMHEHUSMU a30oTa (KHCIOTHBIE
JIOX/IM, 3arpsiI3HEHHNE BO3/1yXa, TOUBBI U BOJIOEMOB).

docdop, amnorponnsie Moaupukanuu pocdopa, puznyecKkue 1 XUMUYECKUE CBONCTBA.
Oxkcun dhocdopa(V) u dpochopnas kucnora, puzndeckue 1 XMMUYECKUE CBOICTBA, MOTYUYCHHE.
Hcnonp3oBanue pocaToB B KaUeCTBE MUHEPAIbHBIX Y100pEHUH.

OOmast xapakrepuctuka s1eMeHTOB IVA-rpymnmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKHUCIICHHUSI.

Yrnepon, amnoTponHbsle MOAUGUKALIMK, PACIPOCTPaHEHUE B MpUpoAe, GU3MUYECKUe H
XUMUYECKHe cBoMcTBa. Ancopbuusa. Kpyroopot yriaeposaa B npupoje. OKCHIbI yriiepoaa, ux
dusznyeckne M XUMHUYECKHE CBONCTBA, [EHCTBHME Ha JKUBbIE OpPraHU3MBI, MOIyUYEeHHUE U
MpUMEHeHne. DJKOJOTUYECKUE MPOoOJeMBbl, CBsA3aHHBIE ¢ okcuaoMm yriaepona(lV); rumoresa
T100aNFHOTO MOTEIUICHUS KITMMaTa; MApHUKOBBIN A (eKT.

VYronbHas kKucnoTta v e€ coiu, ux GU3NYecKne U XMMUYECKUE CBOWCTBA, MOJyYEHUE U
IIPUMEHEHHE.

KauectBenHast peakuusi Ha kapOoHaT-uoHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SIICTBE.

[lepBoHayanbHbIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSX Yriaepojaa
(MeTaH, »TaH, STWJEH, aleTHJICH, JTaHOJ, TJIHIEPUH, YKCycHas kuciora). VX coctaB u



XUMHYecKoe cTpoeHue. lloHsTHe O OMOJIOTMYECKHM BaXKHBIX BEILIECTBAX: KHpax, Oenkax,
YIJII€BOJAX — M UX POJIM B )KU3HH YEJIOBEKA.

MatepuranbHOe €AMHCTBO OPIaHUYECKUX U HEOPTAHUUYECKUX COEAMHEHUH.

KpemHuuii, ero (puznyeckue 1 XUMHUECKUE CBOMCTBA, OJIYYEHUE U IPUMEHEHHE.

Coenunenus kpemHus B mpupone. O0mme npeacraBieHuss 06 okcunae kpemuus(IV) u
KpeMHHEBOM kuciore. CUIIMKAThl, UX MCIIOJIb30BaHUE B ObITY, MEJUIIMHE, IPOMBIIIIEHHOCTH.
Baxmwneiimme cTpouTenbHbIE MaTepHalbl: KepaMHKa, CTEKIO, IIEMEHT, OCTOH, KeJIe300€TOH.
[TpoOaembl 6€30MacHOro NCIOIb30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B [IOBCEIHEBHON KU3HH.

XUMHUYECKUH HKCIEPUMEHT: M3yueHHE 0Opa3l0B HEOPTraHWMYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHCIJIOTBI; IPOBEJEHHE KaueCTBEHHBIX PEaKLUUH Ha XJIOPUI-HUOHBI U HaOIIO/eHHUE
NPU3HAKOB HMX TMPOTEKAaHUsS; OMBITHI, OTpa)xamoomue (QU3NUecCKue W XUMHUYECKHE CBOICTBa
rajIor€HOB U UX COEAMHEHUH (BO3MOXKHO MCII0JIb30BaHHE BUJIEOMAaTEPUAIIOB); O3HAKOMIIEHHE C
o0pa3iaMu XJIOpHIOB (TaJOTeHUI0B); O3HAKOMIJIEHHE C 00pa3lamMu cepbl H €€ COeAMHEHUSIMU
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); HabmroaeHue mporuecca
oOyrnuBaHus caxapa IOJ JEHCTBUEM KOHLEHTPUPOBAHHOM CEpHOM KHCIIOTHI; H3Yy4EHHE
XMMHUYECKHX CBOMCTB pa30aBICHHOIN CEpHOM KUCIIOTHI, IPOBEJCHUE KAYECTBEHHON peakluy Ha
cynb(ar-uOH W HaONIOJEHHE TMpH3HaKa €€ MPOTEKAHWs; O3HAKOMIICHHE C (PH3HMUECKUMHU
cBOMCTBaMHM a30Ta, ochopa 1 UX coeAMHEHUI (BO3MOMKHO HCII0JIb30BAaHUE BUEOMATEPHAIIOB),
oOpa3iamu a30THBIX U (HOCHOPHBIX yHOOpEHUH; MoMydeHHe, cOOMpaHue, pacro3HaBaHUC H
U3y4eHHE CBOMCTB aMMHAKa; IPOBEICHUE KAYEeCTBEHHBIX PEaKLUi Ha MOH aMMOHUS U docdar-
WOH U M3Y4YCHHUE IIPU3HAKOB UX MPOTEKAHMS, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOW a30THOU
KHUCJIOTBl C MeEbl0 (BO3MOXKHO HCIOJb30BaHUE  BHUIEOMATEPUANIOB); H3yd€HHE MOJeei
KPUCTAUTMYECKUX PEIETOK anmasa, rpadura, ¢ymiepeHa; O3HAKOMIIGHHE C IPOIECCOM
a7copOLIMK pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM HPOTHBOIasa;
10JIyuyeHue, cCoOOMpaHue, paclio3HaBaHUE U M3YyUYEHUE CBOMICTB YIJIEKHCIIOTO rasa; IpOBEJCHHE
Ka4eCTBEHHBIX PEaKLMii Ha KapOOHAT- U CUIMKAT-UOHBI U U3YYEHUE IPU3HAKOB UX NIPOTEKAHUS,;
03HAKOMJIEHHE C MPOAYKIUEN CHIMKATHON MPOMBILIUIEHHOCTH; PEILIEHUE SKCIIEPUMEHTAIBHBIX
3aja4 1o TeMe «BakHellue HeMeTauIbl U UX COSAUHEHUSI.

MeTaiibl M UX COeAMHEHUS

OO0miass xapakTepuCTUKa XUMHYECKHX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nojoxxeHud B [lepuoanyeckoi cucreme XxuMuaeckux 35emMeHToB 1. . Menaeneesa u ctpoeHus
atomoB. CtpoeHue MeTaioB. Mertamnueckass CBA3b M METaJUIMUECKas KPUCTAILIMYECKas
peméTka. DIEKTPOXUMHUYECKUN Psifl HANpsOKeHU MeTaioB. DU3MYECKHEe U XHUMHYECKHE
cBoiicTBa MeTayioB. OO1ue crnocoOsl moaydeHus: MeTaioB. [ToHsITHE 0 KOPPO3UHM METAIIIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBhl (CTaib, YyTyH, JOPATIOMUHUNA, OpOH3a)
Y UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounble MeTaIITBL: TOJIOKEHUE B [leproauyeckoil cucTeMe XuMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa; cTpoeHME UX aTOMOB; HaXOXJIeHHUE B Npupoae. Pru3snyeckue u XUMHUYECKUE
CBOICTBA (Ha TpuMepe HAaTpus U Kaus). OKCHIBI U THAPOKCHUIBI HAaTpus U Kanus. [I[pumenenue
LIEJTOYHBIX METAJUIOB U UX COCINHEHUM.

[IlerounO3eMenbHBIE METAUIBI MarHMii W KauplUWW: mosoxkeHue B llepuogmueckoit
cucremMe xumuueckux aiemeHToB [[. M. MenzaeneeBa; cTpoeHHE MX aTOMOB; HAXOXICHUE B
npupoae. Ou3znyeckue 1 XUMUYECKHE CBOMCTBA MAarHus M Kaiblusd. BaxxHelmme coequHeHNs
KanbIus (OKCHII, TUAPOKCU], coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHHUS.

AmomunHuil: nonoxenune B Ilepuonnueckoil cucreme xumudeckux snemeHtos JI. .
MenaeneeBa; CTpOCHHUE aTOMa; HAXOKICHHUE B pupoae. PU3nYeCcKrue U XUMHUYECKHE CBOMCTBA
aTFOMUHUS. AM(POTEPHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepuonuueckoit cucreme xumuyeckux »siaeMmeHtoB J[. .
MenzeneeBa; CTpOCHHE aTOMa; HaXOXKJICHHE B pupoje. PU3nyeckrue 1 XUMHUYECKUE CBOMCTBA
xeneza. Okcunbl, ruapokcuansl u comu sxenesa(ll) m xemesa(Ill), mx cocraB, cBoiicTBa u
MTOJTyYEHHE.



XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMH METauIOB U CIUIABOB, HX
(Gbu3MYeCKUMH CBOMCTBaMH; H3y4Y€HHE pE3yJbTaTOB KOPPO3HH METalIOB (BO3MOKHO
HCIOJIb30BaHUE BHICOMATEPUAIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCH/IA KBTS U HATPHS
C BOJOI (BO3MOYKHO MCIIOJIb30BAaHHE BHJIEOMATEPUANIOB); HCCIIEJOBAHHE CBOWCTB MKECTKOM
BOJIbI; IIPOLIECCA TOPEHMSI JKENIE3a B KUCIOPOA€ (BO3MOXKHO MCII0Ib30BaHUE BUIEOMATEPHUAIIOB);
MPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX pEaKlui Ha HOHBI (MarHus, KaJbLUs, aTOMUHUS,
uuHka, xenesa(ll) u xenesa(Ill), menu(Il)); nadbnrogeHue u onrcaHue MPOIECCOB OKPAITUBAHUS
IJIAMEHU MOHAMHU HATPUA, KaIUd U KajblHs (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB);
uccienoBanre aM()OTEPHBIX CBOMCTB TMAPOKCUIA ATFOMUHUS U THIPOKCH/IA IIUHKA; PEIICHHE
SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BajkHele MeTaibl U UX COSAMHEHUSY.

XumMus ¥ OKpy:Kamas cpeaa

HoBble MaTepuanipl U TexHosnoruu. BemjectBa M MaTepuanbl B IOBCEIHEBHOW >KHU3HU
4esioBeKa. XUMHUS U 310poBbe. be3onacHoe ncnoib30BaHNEe BEIECTB U XMMUUECKHUX PEAKIIUM B
obrTy. IlepBast momoIb NMpU XMMHUYECKHX OXKOraX M OTpaBieHUAX. OCHOBBI 3KOJIOTMYECKOH
IPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYXarouled cpeibl (IIpenenbHas JONyCTHMAs
koH1eHTpauus Bemects — [1/IK). Ponab Xumuu B pelieHnn 3K0JI0rMYECKUX IpoOIeM.

[TpupoHbIe HCTOYHUKH YTIEBOAOPOAOB (YTroJib, IPUPOAHBINA ra3, He(Th), MPOAYKTH UX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lioB MaTEepUaoB (CTEKIIO, CIJIaBbl METAJLIOB,
MIOJINMEPHbBIE MaTepUab).

MexnpeamMmeTHbie CBSI3H

Peanu3zanus MexnpeIMeTHbIX CBsI3€il IPU U3yUYEHUU XUMHUH B 9 Kilacce OCYIIECTBIISAETCS
Yyepes UCIOIb30BaHNe KaK O0IUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSITHUHA, SBISIOIINXCS
CUCTCMHBIMU IS OTOCIIBHBIX HpGI{MCTOB GCTGCTBGHHO-HayT-IHOFO OHUKIIAa. Peanmaum{
MEXIPEAMETHBIX CBSI3€ PU U3YUYEHUH XUMHH B 9 KJlacce OCYILECTBIISIETCS YEPE3 UCIIOIb30BAHUE
KakK O6HII/IX GCTGCTBCHHO-HayT-IHI)IX HOH?[TI/If/'I, TaK U HOH?[TI/If/'I, ABIIAIOIINUXCA CUCTCMHBIMU 1JIA
OT/IENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBCHHO-HAyYHBIC IOHSATHUS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIaccu(uKaIus, IepuoIMIHOCTh, HAOMIOIeHHE, DKCTIEPUMEHT, MOACITUPOBaHNE,
U3MEpEeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAaIbI.

®dusuka: Mmarepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIIBI,
PaauOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUH 3apsA], MPOBOJHUKH, IOIYHNPOBOJHMKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CTIIaBbl, (PU3NYECKUE BEIMUMHBI, TUHUIIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpATbHBIE YIOOPEHUS,
MHKpOBJ'ICMeHTI)I, MaKpOBHeMeHTBI, IINTATCIIBHBIC BCIIICCTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOpPHBIE TOPOIBI, TOJE3HBIE
HWCKOITaeMBIE, TOIJINBO, BOAHBIE PECYPCHI.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

W3yuenne xumuu B 9 Kjacce HampaBleHO Ha JOCTH)KEHHE OOYUYaIOIIMMUCS JIMYHOCTHBIX,
MeTaNnpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOEHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHUs
JOCTUTAIOTCS B X0J1e 00yUeHHsI XUMHUH B €JMHCTBE YU€OHON M BOCIIUTATENLHON JEATEILHOCTH
Opranuzanyd B COOTBETCTBHH C TPaJAWLHUOHHBIMU POCCHUMCKUMHU COLUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, MPHUHATBIMH B OOIIECTBE MpaBUJIAMU U HOPMaMH



MOBEJICHUS M CIIOCOOCTBYIOT TpOIleCCaM CaMOIO3HAHUS, CAMOPAa3BUTHS U COIMATM3AINN
oOydJaronuxcs.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IMaTpuoOTHYECKOT0 BOCTIUTAHUS

1) HEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUUECKOMY U
HAYYHOMY HACJICHI0, TOHMMAaHHsI 3HAYCHHUS XUMHUYCCKOI HAYKU B )KU3HH COBPEMEHHOTO
o0rrecTBa, CIOCOOHOCTH BJIAJICTh JOCTOBEPHOM HH(POpMAIIHEH O IEPEAOBBIX TOCTUKCHUAX U
OTKPBITHSX MUPOBO# U OTCYCCTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MUpPa U OOIIECTBA;

I'paxxaaHckoro BoCnMTaHus

2) mpencTaBiIeHMs O COLMAIbHBIX HOPMax U MpaBUjIaxX MEXIJINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE, KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOMH, yueOHo-
HCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJAX ACATEIBHOCTH; TOTOBHOCTH K pa3HOOOPA3HOI
COBMECTHOH JI€ATEJIbHOCTH IPH BBIIIOJIHEHUH YYE€OHbIX, I03HABATENIbHBIX 33/1a4, BHIIIOJHEHUN
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX POEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOILM B IpoLecce ITOi yueOHOU AeATeIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE
IIOBEJICHUE U TIOCTYIIKM CBOMX TOBAPUILEH C ITO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUM IIOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHUS

3) MUPOBO33PEHUECKUX MPEACTABICHHUI O BEIIECTBE U XUMUUECKOU PEaKIIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABJISIOIIMX OCHOBY JUIS
MOHWMAHUS CYIITHOCTH HAyYHOU KapTUHBI MUPA; MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKa C IPUPOIHON Cpeioit, 0 poiu
XUMHH B IO3HAHNUU ITHX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTYYEHHE HOBBIX 3HAHUI 110 XUMUH,
HEOOXOIUMBIX ISl O0BSICHEHUS HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) no3HaBaTenbHOM, HHHOPMAITMOHHON M YNTATENIbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIILHOM pa0bOThI ¢ yUSOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMU
TEXHUUYECKUMHU CPeJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

6) uHTEepeca K 00YUEHUIO U MO3HAHUIO, JII0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo000pazoBaHuI0, TPOEKTHOMN U UCCIIEIOBATENbCKON ASSITEILHOCTH, K OCO3HAHHOMY BHIOODPY
HATPABIICHHOCTH U YPOBHS OOYUYCHHUS B TaTbHEHIIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) 0cO3HaHHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 *U3HU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHBIX
MpUBBIYEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs ), HEOOXOIUMOCTH COOTIOACHHUS
IpaBmJI OE30MMACHOCTH P OOpaIleHUH ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U peasibHOM
JKU3HHU;

Tpynosoro Bocnutanus

8) mHTEepeca K MPaKTUYECKOMY M3YUYECHHIO TTpodeccHil u Tpyna pa3audHoro poja,

yBa)KEHHE K TPYAY U pe3yibTaTaM TPYJOBOM AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE

MIPUMEHEHHUS [TPEIMETHBIX 3HaHUM M0 XMMHH, OCO3HAHHOTO BhIOOpA UHIMBUYaTbHOU

TPaeKTOPUH MPOJIOKEHHS] 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U

CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCTIEITHOM

poeCCUOHATILHOMN IEATEIFHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh

a/1IanTHPOBaThCs B MpodeccroHalbHOM Cpefie;

JKOJIOTHYECKOI0 BOCIINTAHUS

9) ’K0JIOTHYECKH 11€J1eCO00Pa3HOr0 OTHOUIEHHSI K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emIle,
OCHOBe €€ CYIIIECTBOBAHUS, TOHUMAaHUS [IGHHOCTH 370pOBOro U 6e3omacHoro o0pasa *H3HH,



OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 37J0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIIOICHHUS MTPaBUJl O€30TIaCHOTO TIOBEICHHS TIPHU pab0Te C BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBbIO U KU3HU JTIOJIEH;

10) ciocoOHOCTH IPUMEHSTH 3HAHUSL, [TOJIy4aeMble IIPH U3YYCHUH XUMUH, JIJIs] PEIICHUS
3a/1a4, CBA3AHHBIX C OKPYKAIOLLEH MPUPOJHON CPEAOM, MOBBILIEHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpbI, OCO3HaHHS II100aIbHOTO XapaKTepa SKOJIOTHYECKUX IPoOieM U IMyTeil UX pereHus
MOCPEJICTBOM METOJ0B XUMHH;

11) sK0I0TNYECKOTO MBIIIJICHHS], YMEHHS PyKOBOJICTBOBATHCSI UM B [T03HABATEIBHOM,
KOMMYHUKAaTUBHON U COLIMAIIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe merampeaMETHBIX PE3YNIbTATOB BBIICISIOT 3HAYUMBIC NI (DOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TECOpHS, MPUHIUI, THIOTe3a, (akT, cucTeMa,
MpoLIeCC, AKCIEPUMEHT U Jp.), KOTOPBIE HCIONb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (OPMUPOBATH MIPE/ICTABICHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHUpa, U YHUBEPCAIbHBIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

MertanpeameTHble pe3yiabTaTbl OCBOEHUS O00Opa30BATENBHOM MPOTrpaMMbl MO XHUMHH
OTPa)KaroT OBJIAJICHUE YHUBEPCAIbHBIMU [103HABATEIIbHBIMU JIEHCTBUSIMU, B TOM YUCIIE:

Ba3oBbIMH J10rMYecKUMH A€l CTBUSIMU

1) yMeHHEM UCII0JIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUIEHUS P OCBOCHUM 3HAHUI:
PacKpbIBaTh CMBICI XMMUYECKUX MOHATUH (BBLACIATh UX XapaKTepHbIE IPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU HOHATUSAMM), UCIIOJIB30BaTh OHATHUS 7151 OOBACHEHUS
OTIENBHBIX (PAKTOB U SBIICHHIA; BEIOMPATh OCHOBAHUS M KPUTEPHUH LIS KJIacCUPUKAITIH
XMMHUYECKHX BEIECTB U XMMUYECKUX PeaKI1ii; ycTaHaBIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBA3U
MEXly 00bEKTaMH U3y4EHUS; CTPOUTD JIOTUUYECKHUE pacCyk AeHUs (MHAYKTUBHBIE, IE1YKTUBHBIE,
10 QHAJIOTUM); JeIaTh BBIBOJBI M 3aKJIFOUCHHUS;

2) yMEHHMEM IIPUMEHSTDH B IIPOLIECCE TTO3HAHUS OHATHS (IPEAMETHBIE U METaPEMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMHUH, IPE0OPa30BbIBATH MIMPOKO
IPUMEHSIEMbIE B XUMUU MO/JIENIbHbBIE MPECTABICHUS — XMMHUYECKUN 3HaK (CUMBOJI DJIEMEHTA),
XUMHYecKast GopMyia U ypaBHEHHE XUMUYECKOH peakiiuu — MpuU pelIeHud yaeOHo-
MO03HABATEJIbHBIX 33]1a4; C YUETOM 3TUX MOJENbHBIX IIPE/ICTABICHUN BBISBISTH U
XapaKTepu30BaTh CyLIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BbEKTOB— XMMUYECKHUX BEIIECTB U
XUMHUYECKHUX PEAKIIMIL; BBIBIATH OOIINE 3aKOHOMEPHOCTH, IPUUNHHO-CIIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLECCAX U SBICHUAX; IIPEUIaraTb KPUTEPUH JJIs BBISBICHUS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUUI; CAMOCTOSTENILHO BEIOUPATh CIIOCO0 peleHHs yueOHoi
3a/1a4M (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMs], BIOMpATh HarOoee MOIXOAIIHH ¢
y4€TOM CaMOCTOSITEIILHO BBIJICIEHHBIX KPUTEPHUEB);

Ba3oBbIMHU Hcc/Ie10BATEIBCKUMH 1€ CTBUSAMHU

3) yMeHHEM HUCTONIb30BaTh MOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHHUS, &
TaK)Ke B Ka4eCTBE OCHOBBI JJIs1 ((OPMUPOBAHUSI TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHMUI;
4) npuoOpeTeHre OMbITa M0 MIIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEJIEHUI0 YUEHUUECKHUX
HKCIEPUMEHTOB: YMEHHE HaOII0/1aTh 32 XOJJOM IPOIIecca, CAMOCTOATEIBHO TPOrHO3UPOBATh
ero pe3yibTar, (GopMyIHpoBaTh 0000IIEHNS U BBIBOJBI [0 pe3yJibTaTaM NPOBEAEHHOIO OMbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTUYET O MPOJIETaHHON padoTe;

Pabotoii ¢ nnpopmanueit
5) yMeHueM BbIOMpaTh, aHATU3UPOBATH M UHTEPIPETUPOBATH NHPOPMAIUIO PASITUYHBIX
BUJIOB U (POPM IPECTABICHHUS, TOTYIaEMYIO U3 Pa3HBIX UCTOYHUKOB (HAyYHO-MOMYIIsipHAs



JUTEpaTypa XUMHUUECKOTO COJIEpKaHUs, CIIpaBOYHBIE TOCOOMsI, pecypchl HTepHeTa);
KPUTHUYECKH OIIEHUBATH MPOTHBOPEUNBYIO M HEOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM IPUMEHSTH Pa3JInYHbIE METO/IbI M 3aIPOCHI IIPH MTOUCKE U 0TOOpe HHPOPMALTUT
¥ COOTBETCTBYIOIUX JaHHBIX, HEOOXOIUMBIX JUIS BBIIOJTHEHUS y4eOHBIX U TO3HABATEIBHBIX
3a[a4 orpe-AeNEHHOTO TUIIA; TPUOOPETEHHE OTbITAa B 00JIACTH UCIIOIB30BAHUS
UH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJeHNE KYJIbTYpOi aKTUBHOTO
UCTIOJIb30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM; CAMOCTOATEIBHO BHIOMPATh ONTUMAIIBHYIO
dopmy npezacraBieHus HHGOPMALNU U WLTIOCTPUPOBATH peIIaeMbIe 33/1a41 HECIIOKHBIMH
cXeMaMH, ArarpaMMaMu, ApyruMu popmamu rpaduki 1 UX KOMOMHAITUSMH;

7) yMEHUEM HUCTIONB30BATh M aHAJTM3UPOBATH B IpoIecce yueOHOW M NCCIIeI0BATENBCKON
JeSITeIbHOCTH HH(POPMAILIHUIO O BIUSHUH IPOMBIIIJICHHOCTH, CETTLCKOTO X03HUCTBA U
TPAHCIIOPTa Ha COCTOSIHUE OKPYXKAIOUIEH IPUPOTHON CPEIBI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMU /I CTBUSIMH

8) yMeHHeM 3a/1aBaTh BONIPOCHI (B XOJI€ TUAJIOTa W/WIIH JUCKYCCHH) TI0 CYILIECTBY
o0cyxaeMoi TeMbl, (HOPMYITHUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BHITOTHEHUS
HpeAIoKEeHHOH 3a/1a4u;

9) nmpuoOpeTeHHe OTbITa IPE3EHTAIIMH PE3YIbTATOB BHIMOJIHEHUS XUMHYECKOTO
9KCIIEPUMEHTA (J1a00pPaTOPHOTO OIIBITA, Ta00PATOPHOM PabOTHI 10 UCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH TTI03HABATEIILHON U
UCCIIEIOBATEIbCKON ACATEIBHOCTH IIPU PEIICHUH BO3HUKAIOUINX MPo0IeM Ha OCHOBE y4éTa
O0IIMX MHTEPECOB M COTJIACOBAHMUS MO3UIHHI (00CYXIeHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIHS COBMECTHBIX JICHCTBUH, ONPEACTICHIE KPUTEPHEB IO OIIEHKE
Ka4eCcTBa BBIIIOJHEHHON paboTHI U 1p.);

YHuBepcaIbHBIMH PETyJIATHBHBIMH e CTBUSIMHI

11) ymeHreM caMOCTOSATEIBHO OMPEIENATh MU AeSITeNbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JICATEIHHOCTb,
BbIOMpaTh Hanboee 3PEeKTUBHBIE CIIOCOOBI PelIeHUs] yYEeOHBIX U MTO3HABATENbHBIX 33/a4,
CaMOCTOSTENIBHO COCTABJIATH WM KOPPEKTUPOBATH IIPEIOKEHHBIM aJITOPUTM JIEUCTBUH IIPU
BBITIOJTHEHUH 33/IaHUH C YYETOM MOJTY4YEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BbEeKTax —
BEIIECTBAX U PEAKIIHSIX; OIICHUBATH COOTBETCTBUE TIOJYYSCHHOTO Pe3yJibTaTa 3asBICHHON TSIIH;

12) ymeHueM HCToIb30BaTh U aHATHU3UPOBATh KOHTEKCTHI, Mpe/iaraeMble B yCIOBHH
3aJaHH.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHHIO 0053aTeILHOTO COAEPIKAHNUS,
YCTaHOBJICHHOTO JIAaHHOW TPUMEPHOU paboueit mporpaMMOi, BBIJCIISIFOT: OCBOCHHBIE
o0yJaronuMucs HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IeCTBUH, cienuduueckue s
MpeAMETHOM 001acTh «XUMUS», BUIBI IEATETHHOCTH TIO
MOJTyYEHHUIO0 HOBOTO 3HAHMSI, €0 UHTEPIIPETALUU, TIPe0OPaA30BAHUIO U TIPUMEHEHUIO B
Pa3IUYHBIX YY€OHBIX U HOBBIX CUTYaIUX.

[IpenMeTHBIE pe3yabTaThI MIPEICTABICHBI OTPAXKAIOT CPOPMHUPOBAHHOCTD y 00YUAIOIIHUXCS
CIEAYIOIIUX YMEHUM:

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MTOHITHI: XUMHUYECKHH SJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAs PEaKLUsi, XUMUYECKas CBS3b,
TETIOBOM 3P EKT peakiuu, MOJIb, MOJIIPHBIN 00BEM, paCTBOP; DJIEKTPOIUTHI, HEATEKTPOJIHUTHI,
AIIEKTPOJIUTUYECKAS TUCCOIMAIINS, PEAKIINH HOHHOTO 0OMEHa, KaTaJln3aTop, XUMHUECKOE
paBHOBecue, 00paTUMbIE U HEOOpAaTUMBIE PEaKITUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKUrU, OKUCIUTEND, BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIUS,
aM(doTepHOCTh, XUMUYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAs ), KPUCTAILTHYECKAS
peleéTKa, KOppo3usl METAILIOB, CIUIABBI; CKOPOCTh XUMHUYECKON PEAKIIUU, ITPEAETBHO



nonycrumas koHuentpamus (IIJ1K) Bemecrsa;

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM. 1. 1) U IPUMEHSTh
9TH MOHSTHS TPU OMMMCAHUH BEIIECTB U UX MPEBPAICHUM;

3) ucnonv3oeams XUMUYECKYIO CUMBOJIMKY JUIS COCTaBJIeHUs (hOPMYII BEIIECTB U YPaBHEHUIA
XUMHYECKHUX PEaKIUI;

4) onpedensims BaJCHTHOCTb U CTENIEHb OKUCIECHUS XUMUYECKUX JIEMEHTOB B COSAMHEHMSIX
Pa3IMYHOTO COCTABa; MPUHAICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIacCy COCTUHEHUH 110
dbopMynaM; BUJ XUMUYECKOM CBSI3U (KOBaJIEHTHAs!, HIOHHAs!, METa/NINYeCcKasi) B HEOpraHUYeCKUX
COCIMHEHUSIX; 3aps] MOHA TI0 XUMHUYECKOH (hopMylie; XapaKkTep cpebl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUIl KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) packpwvieams cmbica llepuoandeckoro 3akona /. 1. MenjaeneeBa u 1eMOHCTPUPOBATH €TO
MOHMMAaHUE: OMHUCHIBATh U XapaKTepru3oBaTh Tabnuunyto popmy Ilepuonnyeckoil cucteMsl
XUMHUYECKHX JJIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHAs oArpynmna (A-Tpynma)» u «modoyHas
noarpynna (b-rpynma)y», mansie u 601bIIKMe TEPUOABI; COOTHOCUTH 0003HAUYEHUSI, KOTOPbIE
UMEIOTCS B IEPUOAMYECKOMN TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Iee YHCIIO JIEKTPOHOB U pacIpe/ie]IeHHE X
TI0 AJIEKTPOHHBIM CIIOSIM); OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB
U X COCIMHEHU B MpejeniaXx MajblX MeprUOI0B U IJIaBHBIX MOATPYIII ¢ YYETOM CTPOSHUS HX
aTOMOB;

6) xnaccuguyuposams XUMUYECKUE IIEMEHTHI; HEOPraHUUYECKUE BEIIECTBA; XUMUUYECKHE
peaxiuu (110 YUCITY M COCTaBY YYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3¢ dekry, mo
WU3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzoeéams (ONUCHIBATH) OOIINE U CIICITU(PUICCKIEC XUMUICCKIE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEILIECTB, MOATBEPXKAast OMUCAHUE IPUMEPAMHU MOJIEKYISPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIH;

8) cocmaename ypaBHEHUS NEKTPOIUTUYECKON TUCCOLUAIIUU KUCIOT, IIEI0YeH U COMeil;
MIOJTHBIC U COKPANIEHHBIC YPAaBHEHUS PEaKIUii HOHHOTO OOMEHA; YPaBHEHUS PEaKIIHid,
MOJTBEPKIAIOIUX CYIIECTBOBAaHHE FT€HETHUECKOM CBS3M MEXK/1Y BEIIECTBAMU PA3IMYHBIX
KJIACCOB;

9) packpvisams cyupocms OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM
COCTaBIJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKInii;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3SMOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIIOBHUSX;

11) vluucnsams OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChI BELIIECTB; MAaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEeHTa 10 (hopMyJie COSTMHEHHUST; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEeaKIny;

12) cnedosams ipaBUIaM MOJIb30BAHUS XUMUYECKON TTOCYI0M U TaOOPaTOPHBIM
000py/0BaHNEM, a TaK)Ke IIPaBUIIaM OOpPAIEHHS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XHMHUYECKUX OIMBITOB TIO MTOJYUYECHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

13) nposooums peaxuuu, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPH-, OPOMHUII-, HOAUI-, KapOOoHaT-, Pocar-, CUIMKaT-,
cynb(hat-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U HOHBI H3YICHHBIX METAJIIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIECTB;

14) npumensims OCHOBHBIE OTIEPALINN MBICIIUTEILHON ACATEITBHOCTA — aHAJIH3 U CUHTE3,
CpaBHEHHE, 0000IIEHIE, CHCTEMATH3AIIUIO, BBISBICHUE MPUINHHO-CIIEICTBEHHBIX CBSI3eH — s
W3YYCHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINi; €CTECTBEHHO-HAYIHBIC METO I TTO3HAHUS
— Ha0moIeHrne, U3MEPEeHHe, MOJISTMPOBAHIE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN )
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