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IMosicHuTeAbHAA 3aMIUCKA.
11 HepequL HOPMATHBHBIX JOKYMCHTOB, UCTIOJIb3YCMbIX IJI COCTABJICHHUA pa6oqel71 OporpaMMabl:
Pabouas mnmporpaMma 1o XuMuu JJist OCHOBHOM IIIKOJIBI COCTaBJI€HA Ha OCHOBE:

OyHIaMEHTANBHOTO Spa COACPIKaHUs 00mero oOpa3oBaHHs W B COOTBETCTBHH C [ OCymapCTBEHHBIM
cTagmapToM o0miero oOpa3oBaHus (mpuka3 MuHHCTEpcTBa 00pa3zoBaHWs W Hayku Poccuiickoit
®eneparyu ot 17.12.2010 1. Ne 1897);

OenepansHoro 3akoHa oT 29 mekabps 2012 roma, Ne273 (denmepanbublii 3akoH «O0 00pa3oBaHUU B
Pdy);

TpeboBaruii K pe3yibTaTaM OCHOBHOTO oOOIIero oOpa3oBaHMs, MPEICTaBIEHHBIX B (emepaabHOM
rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe O0IIero 00pa3oBaHUsl BTOPOTO MOKoJIeHHs. B Hell Takke
VYUTBIBAKOTCS. MU Pa3BUTUS W (DOPMHUPOBAHUS YHUBEPCAIbHBIX YYEOHBIX JCHCTBUU ISl OCHOBHOIO
o011ero oopa3zoBaHus.

IlocranoBnenns ['maBHOTO ['OCymapcTBeHHOTO caHuTapHOro Bpada Poccuiickoit ®eneparuu «O6
yrBepxkaeann Canllun 2.4.2821-10 «CanuTapHO-3MUICMUAOIOTHYECKHE TPEeOOBaHUS K YCIOBUSM H
opranuzanuy o0y4eHus B 001eo0pa3oBaTedbHbIX YUpekAeHUIX» 0T 29.12.2010 Nel89;

IMpukaza MwunoOpHayku Poccuu ot 31.03.2014 Ne 253 «OO6 yrBepkacHuH (eaepaabHOro MepeyHs
Y4eOHMKOB, PEKOMEHAYEMBIX K HCIIOJB30BAHUIO TMPH peaTM3alMd HMMEIONUX TOCYAapCTBECHHYIO
aKKpeIUTalnio 00pa30BaTeNIbHBIX MPOTPaMM HayallbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEAHET0 O0IIETo
o0Opa3oBaHHsD»

Yyebnoro miana MBOY Banentunosckast COIL Ne 5 Ha 2023-2024 yu. rox;
[Tomosxenus o paboueit mporpamme, pazpaboranaoro B MbOY Banentnnosckas COL Ne 5;
VYcraBa obpazoBatensHOro yupexaeHuss MbOY Banearnnosckast COLL NeS5.

3a ocHOBY pabodeil mporpaMMBbI B3siTa MporpaMMa Kypca XuMuu st 8-9 kiraccoB 001eo0pa3oBaTeNbHBIX
yapexJIeHni, omyonukoBaHHas uzgaTenscTBoM «lIpocBemenne» B 2013 romy (COopHUK mporpaMm
Kypca XuMHHU K yaeOHuKam xumun aBTopoB I'.E.Pymsurnca, @.I".@enpamana mis 8-9 kiiaccos).

1.2 ean o0yyeHusn ¢ yueToM crenuuku yd4edHOro nmpeaMera

OcHOBHbIE eI U3YyYCHHA XUMHNU HallpaBJICHBI:

. Ha OCBOCHUE BAXKHEHINUX 3HAHUK OO0 OCHOBHBIX IOHATHSX W 3aKOHAX XHUMHH, XHMUYCCKOM
CHUMBOJIHKE;
. Ha OBJIQJICHWE YMEHHUSAMH HaOIIO/IaTh XUMHYECKUE SIBICHUS, TPOBOIAUTh XHUMHYECKUI

SKCMIEPUMEHT, IPOU3BOJUTH pacdeThl HA OCHOBE XUMHYECKHX (OPMYJT BEIIECTB U YpaBHEHHU
XUMHUYECKUX PEAKIIUH.

° Ha PAa3BUTUC IIO03HABATCIBHBIX HWHTCPCCOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mnmpounecce
IMPOBEACHUA XUMHUYCCKOI'O SKCIICPUMEHTA, CaMOCTOATCIIbHOT'O HpI/IO6peTeHI/I$I 3HAaHUM B COOTBETCTBHH C
BO3HUKAOIINMU XN3HCHHBIMHA HOTpe6HOCT5[MI/I;

. Ha BOCIHMTaHHME OTHOLICHWS K XHMHHM Kak K OJHOMY M3 ()yHIaMEHTAJIBHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS M HJIEMEHTY OOIICUEeIOBEYECKON KYJIBTYPHI;

. Ha MPUMCHCHUE TMOJIyYCHHBIX 3HAHUM W YMEHHUU JUIs 0€30MacHOr0 HCIOJIh30BAHUS BEIICCTB U
MaTepuagoB B OBITY, CEIbCKOM XO3SMCTBE M HAa MPOM3BOJCTBE, PEIICHHS MPAKTHYCCKUX 33734 B
HOBCC}IHGBHOﬁ KU3HHU, HNOPpCAYyHpEKIACHUA ﬂBHeHHﬁ, HaHOCAIOMUX BpE€a 3J0pPOBbBIO YCIOBCKAa U
OKpYKalolee cpefe.



1.3 3anaum o0ydeHus.

OpHOl M3 BaXHEHMIHNX 3a7ad OCHOBHOTO 00LIeTo oOpa30BaHUs SIBIISETCA MOATOTOBKA OOydYaromuXxcs K
OCO3HAHHOMY W OTBETCTBEHHOMY BBHIOOPY JKM3HEHHOTO W mpodeccroHaidbHoro mytu. OOyuarommuecs
JIOJIKHBI HAYYUTHCS CAaMOCTOSATENBHO CTaBUTh LIEJIHM U ONpPENENATh MyTH UX JOCTH)KEHHUS, UCIIOJIb30BaTh
NpUOOPETEHHBIN B IIKOJIE OMBIT B PealbHOM )KU3HH, 38 paMKaMHi y4eOHOTO Ipoliecca.

Xumusl Kak y4eOHbBIH MpeJMeT BHOCHT CYIIECTBEHHBIH BKJIaJ B BOCIIMTAHHE M Pa3BUTHE O0YYarOIIUXCS;
OHa MPHU3BaHA BOOPYKUTh MX OCHOBAMHU XMMUYECKUX 3HAHWH, HEOOXOAUMBIX JJIsl HIOBCEAHEBHOMN KHU3HH,
3aJI0KUTh (PyHIAMEHT Ui JaibHEHIIero COBEPIICHCTBOBAHUS ATHX 3HAHHWH, a Takke CIocOOCTBOBATH
Oe3omacHOMY TIOBEIEHWIO B OKpYXKalIeld cpele W Oepe)XHOMY OTHOIIEHWIO K Heil. Pa3sutme
[IO3HABATENIbHBIX HMHTEPECOB B IPOLECCE CAMOCTOSTEIBHOIO MPUOOPETCHHS XUMHUYECKHX 3HAHUM U
UCIIOJIb30BaHME PA3IMYHBIX HICTOYHUKOB MH(OPMAIMHY, B TOM YUCJIE KOMIIBIOTEPHBIX.

Bocmuranne YGC)K,I[SHHOCTI/I B IIO3UTHBHOM pojim XHMMHHU B JKHU3HH COBPEMCHHOI'O O6I]_ICCTBa,
HCO6XOI{I/IMOCTI/I XUMHYCCKH I'PaMOTHOT'O OTHOIIEHUA K CBOEMY 3J0POBBIO OKpY)Ka}OHICﬁ cpenc.

1.4 OO0mas xapakTepuCcTHKA Y4eOHOro mpeaMeTa.

B cogepxanun 1aHHOTO Kypca HpeCcTaBlIeHbl OCHOBOMNOJIAraoniie TeopeTHIecKue CBeIeHUs 0 XUMUH,
BKJIIOYAIOIIME HU3yYeHHE COCTaBa M CTPOEHHUS BEILIECTB, 3aBHUCUMOCTH HMX CBOWCTB OT CTPOEHUS,
UCCIICIOBAHNE 3aKOHOMEPHOCTEH XMMUYECKUX IPEBpPAILECHUH M IyTeH YIpaBiCHUS HMH B LEJAX
MOJY4€HHS BELIECTB, MaTEPHAJIOB, SHEPTHH.

CopnepxaHue yueOHOro mpeiMeTa BKIIOYACT CBEIACHUS O HEOPraHMYECKHUX BEIECTBAX, UX CTPOCHUHU U
CBOWCTBAX, a TAK)KE€ XMMUYECKUX MpoLeccax, MPOTEKAOIUX B OKpyxaromeM mupe. Haubonee cioxHbie
aneMeHThl PyHAAMEHTAIBHOTO Aapa COAep KaHus o0miero oOpa3oBaHMs 110 XUMHHU, TaKUE, KAK OCHOBBI
OPTraHWYECKOW W TPOMBIIIICHHOH XWUMHH, TIEpEHECEHBl B MporpaMMy cpeaHed  (TOJTHOM)
00111e00pa30BaTEIbHOM MIKOJIBI.

TeOpCTI/I‘ICCK}’IO OCHOBY H3YUYCHHA HeOpFaHH‘ieCKOﬁ XHUMHUH COCTABJIACT aTOMHO-MOJICKYJISIDHOC YUCHHC,
HepI/IOILI/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa C KpaTKuMH CBCACHUAMHU O CTPOCHHHU aTOMOB, BHJAAX
XHUMUYCCKOU CBs3U, 3aKOHOMCPHOCTAX NPOTCKAHUU XUMHWYCCKUX peaKuHﬁ.

B HN3y4YCHUU KypCa 3HAYUTCIIbHA POJb OTBOAUTCA XHUMUUYCCKOMY OSKCIICPUMCHTY: IMPOBCACHUIO
MMPAKTHUYCCKUX U J'Ia60paTOpHBIX pa60T U ONHCAHUIO HUX PE3YJIbTATOB, CO6J'IIO,I[€HI/IIO HOPM U IIpaBUII
MNOBECACHUA B XUMHUYCCKUX na60paT0pI/1${x.

1.5 O0mas xapakTepucTHKa y4eOHOro npouecca. OCHOBHbIE TEXHOJIOTHH 00y4eHUsI.

IIporpamma kypca «XWMHH» TIOCTpO€HAa Ha OCHOBE CIHMPAJIbHON MOJENH, IMpelycMaTpHUBaroIen
MOCTETIEHHOE Pa3BUTHE U YIIyOJICHHE TCOPETHYECKUX MPEICTaBICHUN NPU JUHEHHOM O3HAKOMJICHHH C
SMIIMPUIECKUM MaTEPHAIOM

TecTsl, camocTOsITENbHBIE pPabOTHI, KOHTPOJBbHBIE pabOTHI, YCTHBIH ONpOC, 3alIuTa TpoekTa (TpH
BEIOODE).

[peobnanaromumu popMaMu TEKymero KOHTpoist Y'Yl sSBISIFOTCS CaMOCTOSTENbHBIE W KOHTPOJIbHBIE
paboThl, pa3nuyuHble TecTOBbIe (OpMBI KOHTpois. [IpomexyTouHas aTTecTanusi MPOBOIUTCS COTJIACHO
JIOKaJbHOMY aKTy OOpa3oBaTeNbHOrO YUpPEKICHUS B (OpME KOHTPOJIBHBIX PadOT, 3a4€THBI ypOK — B
¢dopme TecTUpOBaHUsI B KOHIIE TO/A.

CoaepmaHHe nporpaMmmbl HOCUT paSBI/IBaIOH_[I/Iﬁ XapakTep. I[J'I}I OpraHu3anyu Iponecca O6yLI€HI/I$I
HCIIOJIB3YKOTCA  OCHOBHBIC  TCXHOJIOTWMH O6y‘{€HI/I$I: JIMYHOCTHO-OPUCHTHUPOBAHHLIC  TCXHOJIOI'UH,
HWHTCPAKTHUBHBIC TCXHOJIOTUH, UCCICAOBATCIILCKUC METOABI, IIPOCKTHBIC METOAbI, UTPOBLIC TCXHOJIOTHH.



Jlornyeckue CBSI3H npeamMera «XUMHUS» ¢ OCTATBLHBIMU npeaMmeTaMmu yqeﬁﬂoro IJiaHa:

B mporpamMMe y4YuTBIBaeTCS pealM3anis MEXIPEIMETHBIX CBsi3edl ¢ kypcom ¢usuku (7 kiacc) u
Ouosoruu (6-7 KJIacchl), TAE TAaeTCs 3HAKOMCTBO C CTPOSHUEM aToMa, XMMHUYSCKOW OpraHUu3aIuei KIISTKU
¥ TIpolieccaMu OOMEHa BEIIeCTB.

[InaHupoBaHKE BKIIFOYAST PealTU3alluI0 MEKITPEIMETHBIX CBSI3eH XUMUH C Kypcamu: (hPU3HUKH, OUOJIOTHUH,
reorpaduu B 8 — 11 knaccax.

1.6 O6ocnoBanue BbIOopa YMK, Ha ocHOBe KOTOpOro BeldeTcsi MpenoJaBaHue IpeaMeTa
«XuMHUD)

B cootBercTBUM ¢ PenepansabiM 3akoHOM «O0 00pazoBanuu B POy ocHoBHO# 3amaueit MBOY
BanentunoBckass COLI Ne 5 siBisieTcs: OCYLIECTBICHHUE LENCHANPABIECHHOrO MPOLECca BOCIUTAHUA U
oOyuenusi TpaxkgaH P® B wHTepecax ywammxcss W WX pOAUTENell, o0OImecTBa, TOCyIapcTBa,
COIIPOBOK/AIOIIETOCST  TOCTIDKEHHEM OOYYaIOLUIMMUCSI YCTAHOBJICHHBIX TpeOOBaHUM (eaepaabHOro
KOMIIOHEHTa  TOCYJapCTBEHHOTO  00Opa3oBaTelIbHOTO  CTaHgapTa,  oOecleYeHue  eJUHCTBA
00pa3oBaTeIbHOTO  TPOCTPAHCTBA, MPEEMCTBEHHOCTh OCHOBHBIX  OOpa30BATENBHBIX  MPOTPaMM
HAYaJbHOTO OOIIEro, OCHOBHOI'O OOIIEero, cpeaHero (MOJIHOTO) oOpa3oBaHus. B mensx peanuzanuu
JIAHHOW 3ajayd BbIOpaHa  IporpaMMa Kypca XMMUH Ui 8 u 9 KjaccoB 00IIe00pa3oBaTEIIbHBIX
yupexaenuit / H.H. I'apa — M.: IIpocsemenue, 2013. dannas nporpamma umeet rpud «CooTBETCTBYET
(benepaabHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHAApPTa», COCTaBJIeHA HA OCHOBAaHMM HPUMEPHBIX
nporpaMM. s peanu3anuy COIAEPXKaHUS MPOrpaMMbl UMEETCsl y4eOHO—METOIUYECKUil KOMILIEKC s
yyaluxcs 1 yYuTeIsl.

IIpenonaBanne OCyIIECTBISIETCA B CIEHUATN3UPOBAHHOM KaOWHETE XUMHH.
1.7 Onucanue MecTa y4e0HOT0 nNpeaMeTa «XUMHI» B Y4eOHOM MJIaHe

Oco0eHHOCTH cojiepkaHusl Kypca « XUMHUs» SABJISIOTCS TJABHOW MPUYUHON TOTO, YTO B Y4COHOM IUIaHE
MBOY Banentunosckass COIIl Ne 5 3T0T mpeamer MOSBISETCS TMOCICIHUM B PSTy €CTECTBEHHO-
HAy4YHBIX JUCIUILTAH, IOCKOJBKY JUIS €ro OCBOCHHUS IIKOJHHWKH JOJDKHBI 00JIagaTh HE TOJBKO
ONpENICTICHHBIM 3aI1acOM MNPE/IBAPUTEIbHBIX €CTECTBEHHO-HAYUHBIX 3HAHUM, HO U JOCTATOYHO XOPOIIO
Pa3BUTHIM a0CTPAKTHBIM MBITIIEHUEM.

B cooTBeTrcTBHU ¢ yueOHBIM IUTAHOM Ha M3y4YeHHE XUMHUH B 8 KJIacce OTBOJHUTCS 2 4aca B HENEN0, 68
yacoB B roa. B 9 kiacce - 2 yaca B Hezenro, 68 4acoB B T'OJI.

1.8 Onucanmne HEHHOCTHBIX OPUCHTHUPOB COACPKAHUA yqeﬁHoro npeamera «XHUMHS»



I[JI}I CO3HATCJIBHOI'O OCBOCHHA IIpEaMETa «XHAMUS» B IIKOJbHBIN KypC BKIIOYCHBI 00s13aTeNbHBIC
KOMITIOHCHTEI COACPKaAaHNUA COBPEMCHHOI'O XUMUYCCKOT'O O6paSOBaHI/I}II

1) XUMHUYCCKUE 3HAHUS (TEOPETUUECKUE, METOJOJIOTHICCKUE, TPUKIIATHBIC, OMIMCATEIIBHBIC — SI3BIK
HAyKH, aKCHOJIOTUYECKHE, UCTOPHUIECKUE U IP.);

2) pa3IUYHBbIC YMEHUS, HaBbIKK (00IIeyUeOHbIE U CIICITU(PUISCKHUEC TI0 XUMUN);
3) IIEHHOCTHBIC OTHOIICHUS (K XMMHH, )KH3HH, IPUPOJIC, 00Pa30BAHHIO U T. 11.);
4) OTIBIT TIPOAYKTUBHOW NIEATEIHFHOCTH PA3HOTO XapakTepa, 00eCreunBaroniil pa3BUTHE MOTHBOB,

MHTEJIEKTa, CIIOCOOHOCTEH K caMOpeatn3aluy U IPYTUX CBOMCTB TMYHOCTH YUCHHKA,
5) KITFOYEBBIC U YIeOHO-XUMHUIECKHE KOMITIETSHITHH.

B kxadecTBe LEHHOCTHBIX OPHUEHTHUPOB XMMHYECKOTO OOpa30BaHUS BHICTYNAIOT OOBEKTHI, U3ydacMble B
Kypce XHMHUH, K KOTOPbIM y o0y4aromuxcsi GOpMHUpYyeTCsl IEHHOCTHOE OTHOLIeHue. I1pu sToM Beaymryto
POJb WIpar0T IO3HABaTeNbHbIE LEHHOCTH, TAK KaK JAaHHBI y4eOHBIM IpeAMET BXOIUT B TIPYIILY
IPEIMETOB [I03HABATEIBHOTO LINKJIA, T1aBHAS LIEIb KOTOPBIX 3aKJII0YAETCs B U3yUYCHUU IPUPOIBL.

OCHOBY MO3HAaBAaTENbHBIX IEHHOCTEH COCTABISIOT HAay4yHbIC 3HAHWS, HAy4YHbIE METOIbl IO3HAHUS.
[To3HaBaTenbHbIC IEHHOCTHBIC OPUEHTANU, (OPMHUPYEMBIE B IIPOLIECCE U3YUCHHUS XUMHH, MIPOSIBIISIOTCS
B NIPU3HAHUU!

° LICHHOCTHU HaAYYHOI'O 3HAHUs, €TO HpaKTquCKOﬁ 3HAYUMOCTH, JOCTOBEPHOCTH,
° IEHHOCTH XMMHUYECKHX METONOB HCCICAOBAHUS KUBOM 1 HEXKHUBOM IIpUPOABI.

Pa3BuTtne mno3HaBaTEIbHBIX HOEHHOCTHBIX OpHCHTaHI/Iﬁ COACpKaHUuA KypCa XWUMHU TIO3BOJIACT
chopMHpOBaTH:

* YBAXUTCIIBHOC OTHOUICHHUEC K CO3I/IIL3T€J'II)HOI71, TBOp‘IeCKOﬁ JACATCIBbHOCTH,
. HNOHUMaHHEe HEOOXOJMMOCTH 3J0POBOr0 00pa3a )KU3HH;
. NOTPEOHOCTh B O€3yCIIOBHOM BBITIOJIHEHUH IPaBUJI O€30MIAaCHOTO HCIOJIB30BAaHHS BEIIECTB B

IMOBCEIHEBHOM KU3HU,
. CO3HATeIbHBIN BBIOOp OyayIel mpodecCHOHAIEHON JesITeThHOCTH.

Kypc xumum obGiiagaeT BO3MOXKHOCTAMHU AJisi (POPMHUPOBAaHUSI KOMMYHHKAaTHUBHBIX LIEHHOCTEH, OCHOBY
KOTOPBIX COCTaBJISIIOT POLIECC OOIIEHNUS, paMOTHas pedb. KoOMMyHHUKaTHBHbIE IEHHOCTHBIE OPUEHTALIUH
Kypca cIiocOOCTBYIOT:

° MPpaBUJIBHOMY HCIIOJB30BAaHUIO XHUMHUYECKOU TEPMUHOJIOTUN U CUMBOJIMKH,

® Pa3BUTUIO HOTpe6HOCTI/I BECTU OUAJIOT, BBICIYIIMBATL MHCHHC OIIIIOHCHTA, Y4YaCTBOBAaTL B
AUCKYCCHUU; PA3BUTHUIO YMCHUS OTKPBITO BbIPAKaTh U APr'YMEHTUPOBAHO OTCTANBATH CBOIKO TOUYKY 3PCHMUA.

1.9 INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MTPOTPAMMbI OCHOBHOTO OOIIIEro 00pa3oBaHUsl JOCTHTAIOTCS B XOJIE
o0ydeHus] XVMMHH B €JMHCTBE YYeOHOW W BOCHHUTATEIHHOW JESITENTPHOCTH B COOTBETCTBHUH C
TPAIWIIMOHHBIMA POCCHUHCKUMH  COIUOKYJIBTYPHBIMH W JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMEA B OOIIECTBE NMPABUIIAMH ¥ HOPMaMHU TIOBEICHUS ¥ CIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHNS,
CaMOpPa3BUTUSl M CoLMANM3aluMy oOydarommxcs. JIMYHOCTHBIE pe3ynbTaThl OTPaXXalOT TOTOBHOCTD
00y4aromuxcsi pyKOBOJCTBOBATbCS CHCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpPHEHTAlMH M pPacIIMpeHHue
OIBITA JIEATENIEHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:



1) maTpUOTHYECKOrO BOCHHMTAHUSA: I[CHHOCTHOIO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY U HAy4YHOMY HACJCJHWI0, IMOHAMAHUS 3HAYCHUS XWMHYECKOW HAYKA B IKU3HU
COBPEMEHHOTO  00IecTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOH WHQOpPMAIMed O MepeaoBhIX
JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOW W OTCYECTBEHHOW XWMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HaHHUAX 00 YCTpOICTBE MUpPa U OOIIECTBA;

2) rpaXJaHCKOTO BOCHHMTAHMSA: NPEICTABICHHUS O COLMAIBHBIX HOPMAax M IMpaBUJaxX MEKIMYHOCTHBIX
OTHOLIEHHH B KOJJIEKTHBE, KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIC3HOH,
yueOHOMCCIIEI0BATENLCKON, TBOPUECKON U APYTHX BHAAX JESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON
COBMECTHOM [IESATEIBHOCTH TP BBINIOJHEHUH YUYEOHBIX, TO3HABATENbHBIX 3a/a4, BBIIOJTHEHUU
XUMHAYECKHX OSKCIEPUMEHTOB, CO3JaHMM Yy4YeOHBIX IMPOEKTOB, CTPEMJICHHS K B3aWMOIOHUMAHHIO W
B3aMMOIIOMOIIIM B TIpoLecce 3TOW y4eOHOW NEesTeNbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE MOBEICHHE U
IOCTYIIKH CBOMX TOBAapuUINEH C MO3MLUM HPABCTBEHHBIX M IPAaBOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN MTOCTYIIKOB;

3) UEHHOCTM HAayYHOT'O MO3HAHMS: MHUPOBO33PEHYECKHE MPENCTABICHUS O BELIECTBE M XHUMUYECKOM
pEaKIfH, COOTBETCTBYIONIHE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH M COCTABJIAIOUINE OCHOBY IUIS
HNOHMMAHUS CYIIHOCTH HAayYHOH KapTHHBI MHpa, MPEACTAaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPHUPOIBI, B3AaHMOCBS3SIX YEIOBEKAa C MPUPOIHOW Cpelod, O POJIM XMMHH B ITO3HAHHU 3THX
3aKOHOMEPHOCTEH; TT03HAaBaTEIbHBIC MOTHBBI, HAlIPaBIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUH 1O XMMHH,
HeoOXomuMble sl OOBSICHEHUS  HAOJIONAaeMBIX MPOLECCOB U SIBICHHM, [O3HABATENIBHOH,
WHQOPMAIIMOHHON M YWTATENbCKOW KYJIBTYyphl, B TOM 4YHCJE HAaBBHIKOB CaMOCTOSITCIBHOH pPabOTBI C
yU4eOHBIMH  TEKCTaMH, CIPABOYHOM JUTEPATypOH, JOCTYNHBIMH TEXHHUUECKUMH  CPEICTBAMH
WHQOPMAIMOHHBIX TEXHOJOTHUH; UHTEpEC K O0YYEHHIO W TIO3HAHHIO, JTF0003HATENLHOCTh, TOTOBHOCTh H
CIIOCOOHOCTH K €caMOOOpa30BaHMUIO, NMPOEKTHONH M HCCIENOBATEIbCKONW JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOpY HAINPaBIEHHOCTH U YPOBHS 00y4YEeHUS B JabHEHIIEM;

4) dbopMUpOBaHUS KYJIBTYpPbI 370POBbs: OCO3HAHHE IICHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3I0pOBBIO, YCTAaHOBKM Ha 310pPOBBI 00pa3 >KM3HHU, OCO3HAHHE IOCIEACTBHHA W HENPUATHE
BPEIHBIX TPUBBIUEK (YyHOTpeOJICHHUS aIKOTOJs, HAPKOTHKOB, KypeHHs), HEOOXOAUMOCTH COOIIO/IEHUS
npaBuiI 0€30I1aCHOCTH MPH 0OpALIEeHNH C XMMUYECKUMH BEIIECTBAMHU B OBITY U peabHON JKU3HM;

5) TpyZlOBOTO BOCHIUTAHUS: MHTEPEC K MPAKTUUECKOMY M3YUEHHUIO podeccuil 1 TpyAa pa3IndHoro poja,
YBa)XEHHE K TPYAy U pe3ysibTaTaM TpPYJOBOH AEITEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHMKW O XHUMWH, OCO3HAHHBIM BHIOOD HHAMBUAYAJIBHOW TPACKTOPUH IPOAOJLKEHUS
00pa3oBaHMs C y4ETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB H
noTpeOHOCTeH, ychemHol npodecCHOHaIbHON AEATENFHOCTH W Pa3BUTHS HEOOXOIWUMBIX YMEHHI,
TOTOBHOCTH aJIallTUPOBATHCS B MTPOPECCHOHANBHOM Cpejie;

6) 3KOJOTMYECKOr0 BOCIIMTAHUS: SKOJIOTHMUYECKH LI€I1eCO000pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOUYHUKY
JKU3HHM Ha 3eMiie, OCHOBE €€ CYIIEeCTBOBAHWUS, TOHUMaHUE IICHHOCTH 3I0pOBOTO M Oe30macHoro oopasa
JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY W TICHXHYECKOMY 3JI0POBBIO,
0CO3HAHME [IEHHOCTH COOIIOICHHUS TIPaBUII 0€30MACHOT0 TIOBEICHUS TIPU PabOTe C BEIIECTBAMU, a TAaKKe
B CUTYaIUsIX, YTPOXKAIOIINX 3OPOBBIO M JKM3HU JIFOAEH; CIIOCOOHOCTH MPUMEHATH 3HAHUS, T0IydaeMble
0Py HM3YYEeHHHM XUMHH, Ul PELIeHHs 3alad, CBA3AHHBIX C OKPYXKawolledl NpUpOIHOWH cpenoH, ams
MOBBILICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHs IJI00AIbHOIO XapakTepa 3KOJIOTHYECKUX
npobjeM M MyTel WX pelIeHUs] MOCPEACTBOM METOAOB XMMHH, SKOJOTHYECKOTO MBIIUICHHUS, YMEHHS
PYKOBOJICTBOBATHCSl MM B MTO3HABATEIFHOW, KOMMYHHUKATHBHON M COITUAIEHOM MPAKTHKE.

METAIIPEAMETHBIE PE3VYJIbTATHI

B cocraBe MeramnpenMeTHBIX PE3yJbTaTOB BBLACISIOT 3HAUYKMMBIC AJS (POPMUPOBAHHS MHUPOBO33PEHHUS
oO1IeHay4YHbIe MOHATHUS (3aKOH, TEOPHsl, NPUHIMII, TUTIOTe3a, (akT, cucTemMa, IpOoLecC, SKCIEPUMEHT H
Jpyroe.), KOTOpbIe UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX IPeAMETax U MMO3BOJISIIOT HA OCHOBE
3HaHUH U3 3THX NpeIMEeTOB (HOPMHUPOBATH NMPEJCTABICHUE O LEIOCTHOW HAYyYHOH KapTHHE MHUpa, U
YHHUBEpCalbHbIE y4eOHbIe AEWCTBUS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYISATHBHBIE), KOTOPHIE



obecrieurBaloT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIIBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHOM NesITeTLHOCTH.

Ilo3HaBaTEIbHBIC YHUBEPCATIbHEIC V'-IC6HI>IC JEeUCTBUS

ba3oBble nornueckue AEMCTBUSA: YMEHHS UCTIONb30BATh MPUEMBI JIOTHYECKOTO MBIIIIEHHS IPH OCBOSHUU
3HAHW: PAaCKpPBIBaTh CMBICT XUMHUYECKHX TOHATHH (BBIACNATH UX XapaKTEpPHbIC IPH3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C APYTHMMH TOHSTHSMH), HCIOJb30BaTh MOHATHS Il OOBSCHEHHUS
OTIeNbHbIX (DAaKTOB U SIBIECHUIl, BEIOMPAaTh OCHOBAaHMSA W KPUTEPUHU AN KJIACCU(DPUKALUM XUMHUYECKHX
BEIIECTB M XMMHYECKUX PEaKLUil, ycTaHABIUBATh NPUYMHHO-CIEICTBEHHBIC CBSI3H MEXIy OOBEKTaMHU
U3y4YEeHUS, CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTHBHBIC, IEAYKTHBHbIC, IO aHAJOIHH), NEJIATh
BBIBOABI U 3aK/IIOUCHHS; YMEHHE MPHMEHSITh B IIPOLIECCE IIO3HAHWS IOHATHA (IIPEIMETHBIE U
MeTaIpeJMeTHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENHM, MCIIONB3yeMble B XHUMHH, MPEe0oOPa3OBBIBATH
HIMPOKO TPUMEHSIEMbIE B XUMHUHM MOJEJbHbBIC MPEICTABICHUS — XUMHUECKHI 3HAK (CUMBOJ DJIEMEHTa),
XUMHYecKas (GopMmyia M ypaBHEHHE XMMHYECKOW PEaKUWU — MPH PelIeHHH y4eOHO-TIO3HABaTEIbHBIX
3a1a4, ¢ y4€TOM 3THX MOJEIbHBIX INPEACTABICHUNM BBIABIATH M XapaKTEPHU30BaTh CYIIECTBECHHbBIE
NPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U XMMUYECKHX PEaKLHH, BBIABISATH OOIIUE
3aKOHOMEPHOCTH, NPUYNHHO-CIECICTBEHHBIC CBA3M M INPOTUBOPEUYUS] B M3Y4aeMbIX IpoLeccax u
SIBJICHUSX.

bazoBrle mccnenoBaTeNbCckue NAEHCTBHA: YMEHHE HCIIONB30BaTh MOCTABJICHHBIE BOIPOCHI B Ka4eCTBE
WHCTPYMEHTa TO3HAHMS, a TaK)Ke B KadeCTBE OCHOBBI U1 (POPMHPOBAHHSA THIOTE3HI MO IMPOBEPKE
MIPABIIILHOCTH BBICKA3BIBAEMBIX CYXKICHWH; MPUOOPETEHUE OMBITA 10 TUIAHUPOBAHUIO, OpTaHU3AINH U
MPOBEJICHUIO YUYEHUYECKUX JKCIIEPHUMEHTOB, YMEHUE HAOIOaTh 32 XOJOM IIPOIECcCa, CaMOCTOATEIHHO
MIPOTHO3MPOBATH €0 Pe3yabTar, (HOpMYIHPOBATH OOOOIIECHHUS U BBIBOJIBI 110 PE3yIbTaTaM MpPOBEIEHHOTO
OTIBITa, UCCIICIOBAHMUS, COCTARJIATh OTUYET O MPOJICIAHHOM padoTe.

PaGora c wHbopmainmeid: ymeHWe BBIOMpaTh, AHANM3UPOBATh W HMHTEPIPETUPOBATH WHQPOPMAIHIO
Pa3IMYHBIX BUAOB U (HOpM MpEACTABICHUS, MOJyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (HAyYHOIOIYJISIpHAS
JIUTEpaTypa XWMHUYECKOTO COJEepiKaHUs, CIPaBOYHBIE MOcoOWs, pecypchl MHTepHEeTa), KPHUTUYECKH
OLICHUBATH MPOTUBOPECUMBYIO M HEIOCTOBEPHYIO HH(POPMALIMIO; YMEHUE MPUMEHSTH Pa3IMYHbIE METOIbI
W 3ampochl TpU TOMCKe W 0oTOOpe MH(OpMAMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs
BBITIOJTHEHHS y4EOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEIeNEHHOTO THIIA, IPHOOPETEHHE OIbITa B 00JIaCTH
UCIIOJIb30BaHMsl MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIQJICHHE KYJIBTYPOW aKTHBHOTO
UCIIOJIb30BaHUSI PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTENBFHO BBHIOMpPATh ONTHMAIbHYIO (opMy
NpEeACTaBIeHHs HMHPOPMAMK ¥ WJUTIOCTPUPOBATH pEIIaeMble 3aJadd HECJIOXXHBIMH CXEMaMH,
quarpaMMaMmy, JpyrumMu  ¢opMaMud rpadukd W HMX KOMOWHAIMSMH; YMEHHE HCIOJb30BaTh U
aHaATM3UPOBATh B TIpollecce Y4EOHOH M HCCIEeOBATENLCKOW NIESTeTbHOCTH HH(POPMALIMIO O BIHMSHUH
MPOMBIIIIIEHHOCTH, CEITLCKOTO XO03SIMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOMIEeH PUPOTHON CPE/IbL.

KoMMyHUKAaTHBHBIC YHUBEpPCAIbHBIC YIeOHbIC NTEHCTBUSA: YMEHHUE 33]]aBaTh BOMPOCHI (B X0/€ AUAIOTa U
(MM) AMCKYCCHU) TIO CYIIECTBY 00CYKJaeMOU TeMBI, (HOPMYITHPOBATH CBOH MPETIOKEHNST OTHOCUTEIBHO
BBITNIOJTHEHUS TIPENJIOKEHHON 3a7jaun; MPHOOpETeHHe ONbITa IPE3CHTAIlMH PEe3yJbTaTOB BBITOJHEHUS
XUMHYECKOT0 IKCIIEPHUMEHTa (J1Tab0paTOPHOro OIbITa, JTa00PaTOPHOI paboThI MO KCCISTOBAHUIO CBOMCTB
BEIIECTB, y4eOHOI0 MPOEKTA); 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM [TO3HABATEIbHON H
MCCIIE/IOBATENILCKOM JICITEIBHOCTH MPU PEIICHHH BO3HHMKAIOLIMX MPOOIEM Ha OCHOBE y4éra OOLIMX
MHTEPECOB M COTJIACOBaHHMs NO3UIMH (0OCYXICHUsS, OOMEH MHEHUSMH, «MO3TOBBIC ILITYPMBI»,
KoOopauvHanyss COBMECTHBIX }IEI>'ICTBPII>’I, OIMPEACIICHUE KPUTECPHUEB IO OLECHKE KadeCTBa BBITIOJTHEHHOM
paboThI U IpyTHE);

PerynaruBHble yHHMBepcaJbHble y4ueOHbIE ACHCTBHA: YMEHHE CaMOCTOSATENILHO OINPENeNsATh LEeIH
NI TeIbHOCTH, TUIAHWPOBATh, OCYIIECTBIISITh, KOHTPOIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH
CBOIO JICSITEIBbHOCTh, BRIOMpaTh Harbosiee 3 PeKTUBHBIC CIIOCOOBI PEIICHUs yUeOHBIX M MMO3HABATEIIbHBIX
3a/1a4, CaMOCTOSATEJIBHO COCTABJIATH WIM KOPPEKTHPOBATh IPEUIOKECHHBIA AJITOPUTM JIEUCTBHUA IIpH
BBITIOJTHEHUW 33JIaHUH C YYETOM TIONyYeHHsS] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U




pCaKknuAax, OUCHUBATb COOTBETCTBUEC IIOJIYUCHHOI'O pe3ylibTaTa 3asBJICHHOMN e, YMCHHE UCII0JIB30BaTh
" aHAJIM3UPOBATH KOHTCKCTEI, IIPEJIaracMbI€ B YCIIOBUU 3aJlaHuM.

[NPEJMETHBIE PE3VJIbTATBI

B cocraBe mpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO OO0SI3aTEIBLHOTO COJICPIKAHUsI, YCTAaHOBIEHHOTO
JMaHHOW (enepanbHON padodeil MporpaMMOi, BEIIEISIOT: OCBOCHHBIE O0yJaIONIMMUCS HaYYHBIE 3HAHUSA,
YMEHHS U CIIOCOOBI ACUCTBUH, criennUIecKue Ui IpeIMeTHON 00IacT «XUMHUST», BUIBI JESTEIbHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, TPeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMIHBIX
y9eOHBIX W HOBBIX CUTYaIlUAX.

K xonIy o0y4ueHust B OCHOBHOH IIKOJIE MPEAMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hOpMHPOBAaHHOCTh y OOYYAIONIUXCS yYMEHUH PACKPBIBATh CMBICT OCHOBHBIX XWMHYECKHX MOHSATHI:
aToM, MOJIEKyJla, XUMHUYECKUH AIIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BELIECTBO, CMECh (OIHOPOAHAS U
HEOJHOPOIHAs), BaJICHTHOCTb, OTHOCUTEJIbHASI aTOMHASI © MOJICKYJIIpHAs Macca, KOJIMYEeCTBO BEIECTBa,
MOJIb, MOJISIPHAs Macca, MaccoBasl JOJsl XMMHUYECKOTO dSJIeMEHTa B COSAWHEHWH, MOJISIPHBIA OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPHUIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECcKas peakius,
KIIACCU(UKAIIHS peaKIni: PeaKkuyl COSANHEHUS, PeaKIUi PA3I0KEeHUS, PEaKINH 3aMEIICHUs, PeaKIIHN
oOMeHa, 9K30- M JHIOTEPMHUYECKHE PEaKInH, TEIJIoBOH 3(deKT peakiuu, Aapo aToMma, JIEKTPOHHBIN
CIOH aroma, aToOMHas OpOWTallb, PAJAWyC aTOMa, XUMHYECKas CBS3b, MOJSIpHAS W HETOJspHas
KOBaJICHTHAs CBS3b, NOHHAS CBA3b, HOH, KATHOH, aHWOH, PACTBOP, MAacCOBasl IOJIS BellecTBa (MIPOIEHTHAS
KOHIIEHTpaIisl) B pacTBOpe; WIUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHYECKHMX TOHATHH U
MPUMEHATh 3TH TOHATHA TPH ONMUCAaHUM BELIECTB M WX IMPEBpallleHHil; HCIOJIb30BaTh XUMHYECKYIO
CHUMBOJIUKY ISl COCTaBJIeHHUs (OpPMyJ BEIIECTB W YPaBHEHUM XHMHYECKHX PEaKIUi; ONpeelsiTh
BaJICHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTETICHb OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX
COCIMHEHVSIX, TIPUHAIIICKHOCTh BEIIECTB K OIPENENEHHOMY KIACCY COeNWHEHWH 1Mo (opmMmyliaM, BUI
XUMHYECKOH CBsI3UM (KOBaJICHTHAS 1 HOHHAS) B HEOPTaHUYECKUX COSAMHCHUSX;

packpeiBaTh cwmbicn [lepuogumueckoro 3akona JI.M. MeHneneeBa: A€MOHCTPUPOBATh ITOHUMAaHHUE
MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MoioxeHus B Ilepuoandeckoit
CHCTEME, 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO- MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOrajipo; ONHMCHIBATH WM XapakTepu3oBaTh TaOnmmuHyr (opmy Ilepmommdeckoit cuctemsl
XUMHYECKAX DJIIEMEHTOB: pa3inyaTh TOHSATHS «TJIaBHAsg moArpynmna (A-rpymma)» ©u  «mo0odHas
noarpynmna (b-rpymma)y, Manabsie U OOJIBIINE MEPHObI, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCS B
tabiuie «[lepuomgmueckas cucremMa xumudeckux oayieMeHToB JI.M. MennaeneeBay C YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHS aTOMOB XHUMHUYECKHX 3JICMECHTOB (COCTaB W 3apsj sjpa, oOIlee YHCIIo
3JICKTPOHOB M PACHPE/ICIICHUE UX TI0 3JICKTPOHHBIM CJIOSM); KJIACCUPUIIMPOBATh XUMUYESCKHE 3JICMEHTHI,
HEOpPraHWYEeCKHe BEIIEeCTBA, XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TemIoBoMy 3(dekTy); xapakTepu3oBaTh (ONMCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA
BELLECTB PA3NMUYHBIX KJIACCOB, MOATBEPXKAAas ONUCAHUE MPUMEpPaAaMU MOJEKYJISPHbIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKUUN; MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUM B PA3TUIHBIX YCIOBHIX;

BBIYUCIISITH OTHOCHUTENIBHYIO MOJIEKYJISIDHYI0O M MOJSIDHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOro 3JIeMeHTa 1o (opMysie COeITUHEHHS, MaCCOBYIO JIOJIO0 BELIECTBA B PacTBOpE, NPOBOAMUTH
pacuéTel MO YypaBHEHUIO XWMHYECKOW pEeaklrW; MPUMEHSITh OCHOBHBIE ONEpaIli MBICTUTEIFHON
JEeSITeTbHOCTH — aHAJIM3 W CHHTE3, CpaBHEHHE, O0OOIIeHHEe, CHCTEeMATH3alHI0, KIAcCH(PHUKAIIHIO,
BBISIBIICHNE NTPUYMHHOCIIEICTBEHHBIX CBA3EH — JJISl N3YYEHHUS CBOMCTB BEUIECTB M XMMHUYECKUX PEaKIINH,
€CTEeCTBEHHO-HayYHbIE METOJbI MO3HAHHWA — HAOIIO/IeHWE, M3MEpEeHHe, MOJEIHPOBAHHE, DKCIIEPHUMEHT
(peanbHBIN M MBICIICHHBIH); CIEI0BAaTh NPaBUIaM MOJIb30BaHUS XMMUYECKOH MOCYI0H U 1a00paTOpHBIM
000pyJOBaHHEM, a TaKKe MpaBHUIaM OOpaIlEHHs C BELUIECTBAMH B COOTBETCTBUH C MHCTPYKLIMSMH IO
BBITIOJTHEHUIO J1Ta00PAaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYESHUIO U COOMPAaHUIO ra3000pa3HbIX BEILECTB
(BoOOpoOAa M KHCIOPOA), IPUTOTOBICHHUIO PACTBOPOB C ONPEAETIEHHON MacCOBOW JI0JIei pacTBOPEHHOTO



BEIIECTBA, IUIAHWPOBAaTh M IPOBOJUTH XUMHUYECKHE AKCIEPUMEHTHI IO PACIO3HABAHUIO DPAaCTBOPOB
nIeso4el ¥ KUCJIOT € TIOMOIIBI0 HHIUKATOPOB (JTakMyc, (GeHON(DTATCHH, METUIIOPAHK | JPYTHE).

[IpeameTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO0YYarOLIHXCSI
YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUECKMX IMOHATHH: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCThH, JJIEKTPOOTPULATEIHHOCTS,
CTENEHb OKHCJICHUS, XMMHYECKasl PEaKUus, XMMUYECKasi CBs3b, TEIUIOBOH 3(QQEeKT peakuuu, MOJIb,
MOJISIpHBIN 00BEM, PacTBOP, 3JAEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTHYECKAsI AUCCOLUALINS, PEAKLIUU
HOHHOTO OOMeEHa, KaTajau3aTop, XHUMHYECKOe paBHOBecHe, oOpaTHMBIE W HEOOpaTHMBIC pEaKIThH,
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  OKUCIUTEIb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBJIGHHE, aUIOTPONHsA, aMQOTEpHOCTb, XUMHYECKas CBA3b (KOBaJCHTHAs, HOHHAs,
METaJUIM4ecKas), KpUCTAUIMYecKas peléTka, KOPPO3HWs METajuIOB, CIUIABBI, CKOPOCTb XHUMHYECKOM
peaknuu, MpeAenbHo JomycTumas KoHueHTpauus [IJIK BemiecTBa; HIUTIOCTPUPOBATH B3aUMOCBSI3b
OCHOBHBIX XMMHUYECKUX MOHATHHA U MPUMEHITHITH MOHATHSI PH ONMCAHUK BELIECTB U UX MPEBPALICHUH;
UCIIOJIB30BaTh XMMHUYECKYIO CUMBOJIMKY [UIS COCTaBJIEHHUS (POpMyJ BEILECTB U YPaBHEHUM XUMHUYECKHX
peakuuii; OmpeneysiTh BaJCHTHOCTh M CTEHNEHb OKUCICHHMS XMMUYECKHUX 3JEMEHTOB B COCIMHEHHSX
PasInYHOrO COCTaBa, NPUHAIUIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJlacCy COCOUHEHHH Mo (opMynam,
BUJI XUMHUYECKOH CBSI3HU (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAs) B HEOPIraHUYECKUX COCOMHEHUSIX, 3apsl
WOHA M0 XUMHUYECKOU (popMmyrie, xapakTep cpellbl B BOIHBIX PAaCTBOPAaX HEOPTraHWMYECKHX COCAMHEHHI,
TUN KPUCTAIUIMYECKON PEHIETKH KOHKPETHOTO BEIECTBA; PacKphIBaTh CMBICH [leproandeckoro 3akoHa
J.W. MenneneeBa U JeMOHCTPUPOBATh €r0 MOHMMAHHWE: OMKCHIBATH M XapakTepPH30BaTh TAOIMYHYIO
¢dopmy [leproandeckoii cuCTeMbl XHMUYECKUX 3JIEMEHTOB: Pa3InvaTh MOHITHUS «TJaBHas moAarpymnmna (A-
rpynmna)» u «mnobdounas noarpymma (b-rpymra)y, Manbsie u O0JbIINe TEPUOABI, COOTHOCUTH 0003HAYESHIS,
KOTOpbIE MMEIOTCSl B INEPUOIUYECKONW TaONWIe, ¢ YUCIOBBIMH XapPaKTEPHUCTHKAMH CTPOEHHSI aTOMOB
XUMHAYECKHUX DJIEMEHTOB (COCTaB M 3apsi sApa, oOIiee YHCIO 3JIEKTPOHOB M pacIpeneiIeHHEe UX II0
3JIEKTPOHHBIM CJOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB 3JEMEHTOB M HX
COCIMHEHWI B Mpefenax MallbiX HEPHOAOB W TJIABHBIX TOATPYII C yYETOM CTPOCHHS MX aTOMOB;
KJIacCU(UIMPOBATh XMUMUYECKHE 3JIEMEHTHI, HEOpPraHW4YeCKHWe BEUIeCTBA, XMUMUYECKHE peakiuu (I
YHCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEILECTB, MO TETIOBOMY 3P PEKTY, IO U3MEHEHHIO CTENCHEH
OKHCIICHHsI XMMHYECKHUX OJJIEMEHTOB); XapaKTepu3oBaTh (OMUCHIBATH) OOmIME W CHenu(pUUECcKUe
XMUMHAYECKHE CBOMCTBAa IPOCTBIX M CIJOXKHBIX BELIECTB, MOATBEPXKJIAsi ONKCAHHE NPHUMEPAMHU
MOJIEKYJISIPHBIX 1 HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHYECKUX PEAKIMA; COCTABIATh ypPaBHEHUS
3NIEKTPOJIMTHYECKON TUCCOLMAMM KHCIIOT, ILIEJIOYEH W Coyed, MOJHbIE W COKpalEHHBIE YPaBHEHUS
peaxkuuii HFOHHOro 0OMEHa, ypaBHEHHS PEAKLMi, HOATBEPKAAIOLINX CYILIECTBOBAaHNE T€HETUIECKOU CBSI3U
MEXJy BEUIECTBAMH DPa3lIMYHBIX KJIACCOB; PACKPHIBATH CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii MoCPEeICTBOM COCTABICHUSI IEKTPOHHOTO OajlaHca 3THX PEaKIUil; IPOrHO3UPOBATh CBOMCTBA
BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH NPOTEKaHUS XHUMHUYECKUX MpPEBPAlICHUN B
Pa3IMYHBIX YCJIOBHSIX; BBIYHCIATH OTHOCHUTEIBHYIO MOJICKYJSIDHYIO M MOJSIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa MO (OopMylsie COCIMHEHHs, MaCCOBYIO JOJIIO BEIECTBAa B
pacTBope, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUYECKON PeakLuy; COOM0AaTh NPaBUiIa MOJIb30BAHUS
XUMHYECKOH TOCYZ0i U 1ab0paTOPHBIM 000PYAOBaHKEM, a TAKXKE MpaBUiia OOpAIIEHHs C BEILIECTBAMH B
COOTBETCTBHH C MHCTPYKLHMSMH IO BBIIOJIHEHHUIO J1a00PaTOPHBIX XUMHUYECKHUX OIBITOB MO IOJIyYEHHIO
coOMpaHuio ra3000pa3HBIX BellecTB (aMMuaka ¥ YIIEKUCIIOTO Tras3a); MPOBOJIUTH PEaKIvH,
MIOJITBEPIKAFOIE KaYeCTBEHHBIM COCTAB PA3IIMUHBIX BEIIECTB: PACIIO3HABATH OTBITHBIM ITyTEM XJIOPHU/-,
Opomua-, Moaua-, kapbonar-, hocdar-, cunmkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHUSI U
WOHBI W3yYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX pAcTBOpaX HEOPraHWYECKUX BEIICCTB;
NPUMEHATH OCHOBHBIC OIEpPAlMd MBICIUTEILHON [EsTEeNbHOCTH — aHalu3 W CHHTE3, CPaBHEHHE,
000011IeHNe, CHUCTEMATH3aLNIO, BBISIBICHHE NMPUYUHHO-CIECICTBEHHBIX CBS3€H — AJIS M3yYeHHs CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKHid, €CTeCTBEHHOHAYYHbIE METO/IbI IO3HAHHS — HAOJI0ACHUE, U3MEPEHHE,
MOJIEIIMPOBAHUE, SKCIEPUMEHT (PEaNbHBIA 1 MBICICHHBIHN)

2. Conep:xanue yueOHoro npeamera «Xumus». Pacnpeaenenune cogep:kanus no Kjiaccam:



8 kaacc.
Paznen 1. OcHOBHBIC IOHATHUS XUMUH (YPOBEHb AaTOMHO-MOJICKYJISPHBIX TIPEICTABICHUH )

IMpeamer xumun. XUMHUs KaK 9acTh €CTECTBO3HAHUS. BelecTBa W WX cBo¥cTBa. UHCTHIC BEIleCTBA U
cMecd. MeToapl TO3HAHHWS B XMMHHU: HAONIOACHHE, SKCIepuMeHT. [IpueMbl Oe30macHo paboThl C
o0opynoBaHueM U BeuiecTBaMu. CTpOSHHUE MIIaAMEHH.

Yucteie B€IICCTBA U CMECCH. CriocoOBI OYHCTKHU BC€IICCTB: OTCTaMBAHUC, (I)I/IJ'IBTpOBaHI/Ie, BbIITapHUBaHUC,
KpucTtajuim3auusda, JUCTHUIIIIALUA. dusznueckue U XUMHUYCCKHUE SBJICHUS. XMUMHUYCCKHUC pCaKkuuu. HpI/I3HaKI/I
XHUMHUYCCKUX peaxunﬁ " yCJIOBH BO3HUKHOBCHUSA U TCUHCHUSA XUMHWYCCKUX peaKIII/IfI.

ATOMBI, MOJEKyJIbl U HOHBL. BemecTBa MOJNEKYISPHOTO UM HEMOJEKYJISPHOIO  CTPOCHHUS.
Kpucrannuueckue u amop@Hbie BemiecTBa. KpucTauinyeckue peHIeTKW: HMOHHAs, aToOMHas |
MosiekysipHasi. [IpocTble U CIOKHBIE BEHIECTBA. XUMHUYECKUU SIEMEHT. MeTalibl M HEMETaJLIbL.
AtomHas emuHMma Macchl. OTHOCHTEIbHAs aTOMHAs Macca. S3pIK XMMHH. 3HAKH XUMHYECKUX
AJIEMEHTOB. 3aKOH TIOCTOSIHCTBa COCTaBa BellecTBa. Xumudeckne (opmynsl. OTHOCHTENbHAS
MOJIEKYyJIsIpHasE Macca. KauecTBeHHBI W KOJHMYECTBEHHBIM COCTaB BELIECTBA. BplunciaeHus 1o
XUMHYECKAM (opMmynam. MaccoBast JOIs XUMHUIECKOTO 3JIEMEHTa B CIIO)KHOM BEIIECTBE.

BaneHTHOCTh XUMHUYECKUX 3TIeMeHTOB. Ompe/ieieHrne BaIeHTHOCTH 3JIEMEHTOB 10 (hopMyliaM OWHApHBIX
COEIMHEHUH.

CocraBneHue XuMU4IecKUX (hopMys1 OMHAPHBIX COEIUHEHUI! 10 BaTEHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE ydeHHEe. 3aKOH COXPaHEHHMS MacChl BemlecTB. JKH3HL U NeATenbHOCTh M.B.
JIlomoHOCOBA.

XUMHUUYECKHE YpaBHEHUS. TUNBI XUMUYECKUX PEAKIIUN.

Kucnopon. Haxoxxnenue B mpupone. IlomydenHue kucioposna B 1a0OpaTOpUM U HPOMBIIMITIEHHOCTH.
Ousznueckie W XUMUYECKHe CBOWCTBAa kuciopoaa. [openme. Oxcuapl. IlpumeHeHHWe KHCIOpOXA.
Kpyrosopor kucnopoaa B mpupoge. O30H, ajuioTponusi Kuciopona. Bo3myx u ero cocraB. 3amura
aTMOC(EepHOro BO3/lyXa OT 3arpsA3HEHUIH.

Bomopon. Haxoxnenue B mpupoze. IlomydueHwe Bomopoaa B J1aOOPaTOPUHM U HPOMBIIIICHHOCTH.
®dusnyeckre 1 XMMUYECKHe CBOMCTBa BoJopoaa. Bomopoa — BocctaHOBHUTENb. Mephl 0€30MaCHOCTH TpHU
pabore ¢ BomopoaoM. [IpuMeHeHne Bogopoa.

Bona. Meroasl onpezesieHusl cocTaBa BOJbl — aHAIU3 U cUHTE3. Dusznueckue cBoicTBa BOJbl. Boaa B
MpHUPOJIE U CHOCOOBI €€ OYMCTKU. Alpaius BoJbl. XMMHUYECKHEe CBOWCTBA BOAbI. IIpuMeHeHHE BOABI.
Bona — pactBopurens. PacTBoprMOCTE BeniecTB B Bojie. MaccoBasi 40J1s1 paCTBOPEHHOTO BEIIECTBA.

KonnuectBennsie oTHOmeHuss B xumun. KommdectBo BemectBa. Moisb. MomsipHas macca. 3aKoH
ABorajipo. MossipHbiii 00beM ra30B. OTHOCUTEINIbHAS TUIOTHOCTh ra30B. OObEMHBIC OTHOIICHHUS Ta30B
MIPH XUMHUYECKUX PEAKITUIX.

Bakueiiine kimacchl HEOpraHWYeCKHX coequHeHui. OKCHAbL: cocTaB, Kiaccudukarus. OCHOBHBIE U
KHUCJIOTHBIE OKCHJIBI.

HOMCHKHaTypa OKCHIOB. dusznyueckne u XUMHUYCCKHC CBOﬁCTBa, IMMOJIY4YE€HUC U ITPUMCHCHUEC OKCUIOB.

T'mapokcuner. Knaccudbukamus ruapokcumoB. OcuHoBanms. Cocra. Illenmoun w  HepacTBOpUMBIE
ocHoBaHus. HomeHknatypa. ®U3nyeckue 1 XMMUYECKUE CBOMCTBAa OCHOBaHUM. Peakiiug HeRTpain3alum.
ITony4yenune u mpruMeHEeHHE OCHOBaHUH. AM(OTEPHBIE OKCHIIBI W THAPOKCHIBI.

Kucnorel. Cocras. Knaccudukanus. Homenknarypa. dusudeckue W XMMHUYECKHE CBONCTBa KHCIIOT.
BeiTecHUTENbHBIN PSiJT METAIIIIOB.



Comu. Cocras. Knaccuduxkarnms. Homenkiaarypa. @usndeckue cBoiicTBa conei. PactBopuMocCTh cosieii B
Bojie. XMMHYECKHE CBOMCTBA coneil. CriocoOb! mosrydeHus conet. [Ipumenenue comeit.

I'enetnyeckas cBA3b MCXKAY OCHOBHBIMH KJIaCCaMH HECOPIraHUYCCKUX COGI[I/IHGHI/Ifl.

HemoHcTpanmu. O3HakomlieHHE ¢ 00pasliaMu MPOCTBIX M CIOXKHBIX BemecTB. CrocoObl OYUCTKH
BEIICCTB: KpUCTAUIM3alUs, AUCTWLIANUSA, Xpomarorpadus. OMNBITE, TOATBEPKAAIIUE 3aKOH
COXPaHEHUs MaccChl BEILIECTB.

HOJ'Iy‘IeHI/IC n CO6I/IpaHI/Ie KHCJIopoaa METOJAOM BBLITCCHCHUA BO3AyXa U BOJBIL. OHpeIleJ'ICHI/IC cocCTaBa
BO3ayXa. Konnekus He(bTI/I, KaMCHHOI'O yIJId U IIPOAYKTOB UX Hepepa60TKI/I.

[Tonyuenue Bomopoaa B anmapate Kurna, mpoBepka BoJOpo/ia Ha YHCTOTY, FTOPEHHE BOAOPO/a, COOMpaHue
BOJIOPO/Ia METOZIOM BBITECHEHHUS BO3/yXa U BOJBI.

3HAKOMCTBO ¢ 00pa3liaMu OKCHJIOB, KHCIIOT, OCHOBaHMI U coyiedd. HelTpanu3anus ménoyu KUcioTon B
MPUCYTCTBUM UHAUKATOPA.

JlaGopaTopHbie ONBITEL. PaccMOTpeHHE BEMIECTB C pa3IUIHBIMU (U3MUECKHMHE CBOWCTBaMH. PasmescHue
cMecH ¢ TIOMOIIbl0 MarHuTa. [lpuMmepsl QU3MYECKMX W XUMHYECKHX sBJICHWH. Peakumu,
WITIOCTPUPYIOIINE OCHOBHBIE MPU3HAKK XapaKTEPHBIX peakiuH. Pa3noikeHHe OCHOBHOTO KapOoHarta
menu (II). Peakuus 3amenieHust Meau Keae30M.

OszHakoMJiIeHHE ¢ 00pa3liaMu OKCHIOB. Baanmonelicteue Bogopoaa ¢ okcuaoM mean (I1).
OnBITHL, TOATBEPKAAOIINE XUMUUECKUE CBOICTBA KUCIOT, OCHOBAHUM.
[IpakTrueckne padoThI

. [IpaBuna TexHWKH Oe3omacHOCTH Mpu paboTe B XUMHUYECKOM KaOuHere. (O3HAKOMIIEHHE C
nmabopaToOpHEIM 000PYTOBAHHEM.

. OuncTka 3arps3HEHHON TOBapEHHOM COJH.

. ITony4yeHue u cBOKCTBA KUCIOPOJA

. [Tonydenue Bogopoa U UBYYEHUE €TO CBOMCTB.

. [IpuroroBieHne pacTBOPOB COJIEH C OINPENEIEHHON MacCOBOH JT0JIel pacTBOPEHHOTO BEIIECTBA.

. Pemienne »skcnepuMeHTaNbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKHX
COEIUHEHUINY.

Pacuernnie 3agauu:

BbrunciieHre OTHOCUTENBHOM MOJIEKYJIIPHOW Macchl BeriecTBa 1o (opmyse. Brruucienue maccoBoit
JOJHM DJIEMEHTAa B XHMHUYECKOM COCJMHEHHWH. YCTaHOBJIEHHE MpocTeimieil (Gopmysbl BemecTBa IO
MacCCOBBIM JIOJISIM DJIEMEHTOB.

Haxoxnenue maccoBoil 407 paCTBOPEHHOTO BEIIECTBA B pacTBope. BriunciieHre Macchl paCTBOPEHHOTO
BCIIECTBA U BOABI IJIA IPUT'OTOBJICHUSA pacTBOpa onpez[enéHHoﬁ KOHLCHTpaluWu.

O0bEMHBIE OTHOIIEHHUS Ta30B MPY XUMUYIECKUX PEAKIIHAX.

Brruncnennss 1mo XMMHYECKUM YpaBHCHUSAM MaAcCCBhI, O6’béMa N KOJMYECTBA BEIIECCTBA OIHOI'O U3
MPOAYKTOB PEAKIIMH 110 MAacCEe MCXOIHOTO BEIIECTBA, 00BEMY HIIM KOJMYECTBY BEIIECTBA, COAEPIKAIIETO
ONpEAEIEHHYIO JIOJII0 TPUMECEH.

Paznen 2. [lepnonnuecknii 3aK0H U MEPUOINIECKAs CHCTeMa XUMHUIECKHX demMeHToB J[.M. Menneneena.
CrtpoeHnue aroma.



[lepBble MOMBITKY KJIACCHOUKAIUM XUMHUYCCKUX 3JIeMEHTOB. [[OHITHE O TPyIIaxX CXOJHBIX 3JIEMEHTOB.
EcrectBeHHbIE cemelcTBa WIEJIOYHBIX METAJUIOB M TajoreHoB. braropojneie rasbl. llepuoandeckuii
3akoH JI.W.Menneneesa. Ilepmommueckas cucTeMa KaK €CTECTBEHHO — HAyIHOE KiacCHUpUKAIIHSL
XUMHYECKHAX 3MeMeHToB. Tabnmunas gopma mpencTaBieHus KIACCH(PHUKAINN XUMAYECKUX IIIEMEHTOB.
Crpykrypa Tabmunsl «lleprogudeckas cuctema xummdeckux snemenToB .M. MenaeneeBay (KOpoTkas
dopma): A- u b- rpynmel, nepuoasl. OU3NUECKHI CMBICT MOPSIKOBOIO 3JIEMEHTA, HOMEpa Mepuoja,
HOMeEpa rpynibl (U1 3JIEMEHTOB A-TpYIIII).

CrpoeHue aToma: SAPO W BIEKTpoHHAs o0ojouka. CocTaB aTOMHBIX sIEp: MPOTOHBI W HEUTPOHHI.
W3oronsl. 3apsy aTOMHOIO s1pa, MAaccOBOE YHUCIO, OTHOCHTENbHAs aToMHas Macca. CoBpeMeHHas
(bOpMYIUPOBKA MOHSITUS «XUMUYECKUI SIIEMEHT.

DnekTpoHHas 000JI0YKa aTOMa: TIOHATHE 00 SHEPreTHISCKOM YPOBHE (3JIEKTPOHHOM CIIOE), €r0 EMKOCTH.
3amoHeHNE 3JEKTPOHHBIX CIIOEB y aTOMOB JJIEMEHTOB MEPBOTO — TPeThero mepuoaoB. CoBpeMeHHAs
(bopMyITHPOBKA TIEPHOANIECCKOTO 3aKOHA.

3HaueHue Tnepuoguveckoro 3akoHa. Hayuneie poctuxenuss J.M. MenzgeneeBa: ucCIpaBicHHUE
OTHOCUTEIBHBIX aTOMHBIX Macc, IPeICKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, EPECTAHOBKU
XUMHUYECKUX JIEMEHTOB B mepuoandeckoi cucteme. JKusup u aesrensuocts .M. Menaeneena.

JemoHcTpanuu:

®dusnveckrie CBOMCTBA MIENOYHBIX METAJUIOB. B3anMoJielicTBHE OKCHAOB HaTpus, MmarHus, Qocdopa,
Cepel C BOJOW, MCCIEAOBAHME CBOMCTB IOJYYEHHBIX NPOAYKTOB. B3aumonelcTBue HATpUsS U KaJHsl C
BOJIoM. Du3nyeckue CBONCTBA rajioreHoB. B3aumoieiicTBre alFOMUHHUS € XJI0POM, OPOMOM H HOJIOM.

Paznen 3. CtpoeHue BeniecTna.

DNEKTPOOTPUIATEIHPHOCTh XUMUIECKIX AeMEeHTOB. OCHOBHBIE BUIBI XMMHUYECKON CBS3U: KOBAJICHTHAS
HETOJIsIpHAs, KOBaJICHTHAsS TOJIApHAsi, MOHHAs. BaJeHTHOCTb 2JIEMEHTOB B CBETE 3JIEKTPOHHOW TEOPHHU.
Crenens okucienus. [IpaBusa onpeeneHus cTeneHeil OKUCIeHNs AIEMEHTOB.

HeMoHcTpauuu:

ComnocrapieHue (1)I/ISPIKO-XI/IMI/ILIGCKI/IX CBOICTB COeI{I/IHeHI/Iﬁ C KOBAJICHTHBIMHU K HOHHBIMHU CBA3IMHU.

9 kaacc.
Paznen 1. MHOTOOOpa3ne XUMUYECKUX PEaKIIHA.

KIIaCCI/I(l)I/IKaI_II/ISI XUMHUUYCCKHUX peaKuHﬁ: pCakiun COCANHCHUS, Pa3JIOKCHUA, 3aMCUICHUA, oOMeHa.
OKHCIUTEIIFHO- BOCCTAHOBUTEIIHHEIC peaKknuu. OKI/ICJ'II/ITGJ'II), BOCCTAHOBUTECIIb, IMPOLECChI OKUCJICHUA U
BoccTaHoBieHus. CocTaBIICHHE ypaBHeHI/Iﬁ OKHCIHUTCIIBHO -BOCCTAHOBHTCIIbHBIX peaKI_II/II\;I C IMOMOIIIBIO
METO/Jia SJICKTPOHHOI'O OajaHca.

TemnoBele 3(¢eKTsl XUMUYECKUX Ppeakuuid. OK30TepMHUYECKHE M SHAOTCPMHUYECKHE PEaKIHU.
TepMoxuMuieckre ypaBHEHHUS.

Pacuers! no TCPMOXUMHUYCCKUM YPAaBHCHUSAM.

CKOpOCTB XUMHUYCCKHUX peaKL[PIfI. q)aKTOpBI, BJIMAKOINHUEC Ha CKOPOCTbH XHUMHYCCKTX peaKHI/Iﬁ.
HepBOHa‘laﬂBHOG MMpEACTABJICHUC O KaTaJInu3e.

O6paTI/IMBIe pcaKknuu. IloHsATHE O XMMHUYECKOM PpaBHOBECHU.

XWMHYEeCKHe pPeakIWyd B BOJHBIX PAcTBOpax. OJEKTPOJUTHI M HedNeKTponuThl. Moubl. Katnonsl u
aHUOHBI. ['uapaTHas Teopusi pacTBOPOB. DIEKTPONIUTHIECKAS JUCCOIMAINS KUCIOT, OCHOBAHHUH U COJIEH.



Cnabpiec U CHIIBHBIC ANIEKTpOHTHL. CTemneHb auccormanui. CTeneHb AUCCONUAIiN. Peaknmn MOHHOTO
obMeHa. YCIOBHS TEUCHHS PEaKIMii MOHHOTO OOMEHa J0 KOHIA. XMUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COCAMHECHHH B CBETE MPEACTABICHUMA 00 JJICKTPOIUTHICCKON TUCCOIMAIINY U
OKHCJIMTEIbHO-BOCCTAHOBUTEILHBIX peakiuid. [ToHaTHE O THIPOIIH3€E COJEH.

JlemoHCcTpanuu:
[Ipumepsl HK30- U SHIAOTEPMUUECKUX PEAKIUH.

BzaumopeiicTBre IMHKA C CONSHON U YKCYCHOM KUCIOTOW. B3anmoeiicTBrue rpaHyJIMpOBaHHOTO IIMHKA U
I[UHKOBOM IIBUIX C COJITHOUW KHUCJIOTOMH.

Bszaumopneiicteue okxcupa wmenu (II) ¢ cepHOlt KHCnmOTOW pa3HOM KOHIEHTpAlMHM MpPU Pa3HBIX
TeMIiepaTypax. ['opeHue yris B KOHUEHTPUPOBAaHHOM a30THOM KUCIIOTE.

I'openue cepsl B pacniaBI€HHON CENUTPE.

HcnpiTanue PacTBOPOB BEUIECCTB Ha JJICKTPUICCKYIO IPOBOANMOCTD. I[BI/I)KCHI/IC HOHOB B JJICKTPUYECKOM
I10JIC.

[IpakTiueckre paboTHhI:
N3yyeHue BIUSHUS YCIOBUHN MPOBEACHUS XUMUUYECKON peaklUy Ha €€ CKOPOCTb.

Pemenne 5SKCIEpUMEHTANBHBIX 3amad MO0 TeMe «CBOMCTBA KHCIOT, COJICM M OCHOBaHUN Kak
3JIEKTPOJIUTOBY»

JlaGopaTopHbIe OMBITHI:

Peakum oOMeHa Mex 1y pacTBOpaMH dIIEKTPOIUTOB

Pacuernbie 3agaun: Beraucnenns mo TepMOXUMHIECKUM YPaBHEHUSM PEaKIHH.
Paznmen 2. MHOTOOOpa3we BemIecTB.

Hewmeramnbl. 'anorensl. [lonoxxeHue B NEPUOIUYECKON CUCTEME XMMUYECKUX IJIEMEHTOB, CTPOEHUE UX
atromoB. Haxoxpaenue B npupone. Pusznyeckue M XUMHUYECKHE CBOMCTBa ranoreHoB. llomyueHue u
MpUMEHEHUE rajaoreHoB. Xjop. dusmueckue W XUMHUYECKHE CBOMCTBa XJopa. llpumenenue Xiopa.
XnopoBoaopon. dusnueckue cBoiictBa. [lomydenue. ConsiHHas kucinora u e€ conu. KauectBeHHas
peaxius Ha XJIOpUA-UOHbI. PacriozHaBaHue XJIOpHUI0B, OPOMUIOB, HOAHUIIOB.

Kucnopon u cepa. Ilonoxenue kucnopona u cepel B IICXD, ctpoenne ux aromos. Cepa. AioTponus
ceppl. Duznueckne U XuUMHUYecKHe cBoWcTBa. Haxoxaenme B mnpupone. IlpumeneHue cepsl.
CepoBonopoa. CepoBomopoaHasi KHcI0Ta U ee conu. KauecTBeHHas peakuus Ha cynbGua-noHsl. OKcug
cepel (IV). Ousmueckne u xumudeckue cBoicTBa. lIpumenenme. CepHHCTas KUCIOTa U €€ COJH.
KauectBennas peakiust Ha cynbdur-nonsl. Oxcua cepol (VI). Cepnas kuciiora. XUMUYECKHE CBOWMCTBA
pa30aBICHHONW W KOHIEHTPUPOBAHHON CEpHOH KHCIOTHl. KauecTBeHHas peakuusi Ha CyiIb(arT-HOHBI.
XUMHYEeCKHe pPEaKIHH, JeKallde B OCHOBE IIOJIYy4EHUS CEPHOW KHCIOTHI B MPOMBIIIIEHHOCTH.
[IpumMeHeHue CepHON KUCTIOTHI.

Azot u dochop. Ilonoxenue azora u docdopa B [ICXDI, crpoeHne ux atomMoB. A30T, (PU3MUYECKUEC U
XUMHUYECKHUE CBOMCTBA, MMOJyueHUe U nmpuMeHenue. Kpyroopor a3ora B npupojae. AMMUaK: Gpu3ndecKue
U XUMHYECKHE CBOMCTBA, mojydcHue u npuMenenue. Coau aMMOHUsI. A30THast KUCJIOTa U e¢ CBOMCTBA.
OKHUCITUTENbHBIC CBOWCTBA a30THOW KHCIOTHL. [loJydeHHEe a30THOW KHCIOTHI B JIAOOPATOPHH.
XUMHUECKHE PEaKIMH, JeKAIHEe B OCHOBE TMOJYYCHHS] a30THON KHCIOTHI B MPOMBINUICHHOCTH.
IpumeHeHue a30THOM Kuca0Thl. CONM a30THOM KHCIOTHI M UX MTPUMEHEHHE. A30THBIC YAOOpCHHUS.

Docdop. Amnorponust pocdopa. Puznveckue u xumudeckue cBorcTBa dhochopa. Oxcua pocdopa (V).
Oprodocdopnas kucnora u ee conu. DocdopHsie yI00peHHS.



VYrnepon u kpemuuid. Ilomoxenme yriepoma u kpemuus B [ICXD, cTpoeHne X aToMoB. YTIEpO.
Annorpormst yriepoga. dPu3ndeckne W XMMHYECKHE CBOWCTBA yriaepoja. ANCOpOIus. YTapHBIA Tas,
CBOHCTBA M (YM3MOJOTUIECKOE NCUCTBHE HA OPTraHWU3M. YTJICKUCIBIN Ta3. YTOJbHAsS KUCIIOTa M €€ COJIH.
KauecTBennsle peaknmu Ha KapOoHaT-MoHBL. KpyroBopor yrimepoaa B mnpupone. OpraHudeckne
COETMHEHWSI YTIIepoa.

Kpemamii. Oxcun kpemuawnst (4). KpemuaneBast kucinora u ee coinu. Ctekio. Llemenr.

Mertamnel. [lonoxenne merammioB B 1ICXD JI.M.MennaeneeBa, CTpoeHHE WX aTOMOB. MeTamindecKas
CBsI3b. PU3NYECKHUE CBOMCTBA METAJUIOB. Psiji aKTMBHOCTH METAJIOB. XUMUYECKHAE CBONMCTBA METAJLIOB.
O6mue cnocoOsl momydeHus: metamuioB. CrutaBel MetamwioB. lllemounsie metamnel. [lomoxenwue
LIEJIOYHBIX METAJUIOB B IMEPUOJUYECKON CHCTEME, CTPOEHUE HMX aTOMOB. HaxoxkaeHue B IpHUpOAE.
Marnwuii 1 KaNblU{, UX BaKHEHIIHE coeqUHEeHUS. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHSHHUS.

Anmomunuii. [TonoxxeHue alfoMUHMS B MEPUOJUYECKON CHCTEME, CTpOEHHE ero aroma. HaxoxJieHnue B
npupojie. Pu3Ndeckne W XUMHYECKHe CBOHCTBa amOMUHUS. AMGOTEPHOCTh OKCHAA W THAPOKCHIA
ATIOMUHUSL.

Kenezo. [onoxeHue xenesa B NIEPUOIUUECKON cUCTEME, CTpoeHue ero atoma. Haxoxxnenue B npupoze.
DU3NYECKUE U XUMUYECKUE CBOMCTBA XKeje3a. BaxkHelllne coeIMHeHUs JKeme3a: OKCUIbI, TUAPOKCUIBL U
conu xenesa (II) u sxenesa (I11). KauecTBeHHBIE peakny HA HOHBIL.

HeMoHcTpauuu:

du3ndecKue CBOMCTBA TAJIOTCHOB.

[lomydenne XIOPOBOIOPOIA U PACTBOPEHHE €TI0 B BOJIE.

AmnotponHbie Moaudukaimu cepbl. O0pa3iibl MPUPOIHBIX CYIb(PHUIOB U CYIb(ATOR.

IMTonyuyeHnne aMMHuaka W €ro pacTBopeHue B Boje. O3HakoMIIEHHE ¢ 0OpasiamMu MPUPOIHBIX HUTPATOB,
docharor Mogenu KpHCTALIMYECKHX PENIETOK aiMa3a W Tpadura. 3HAKOMCTBO ¢ oOpas3iamu
MIPUPOJHBIX KApOOHATOB U CUJIMKATOB.

3HAKOMCTBO ¢ 00pa3mamMu BaXKHEHIINX COSAMHEHUN HATPHS, KaIus, IPUPOJHBIX COCTUHECHUN KaJbIIHS,
pyAamMu Kejle3a, COCIUHEHUSIMU allOMUHUSA. B3auMoaeicTBHE WIEIOYHBIX, NIEJIO0YHO3EMEIbHBIX
METaJUIOB U ATFOMUHUS ¢ BOJION. CKUTaHHE Kejle3a B KUCIOPO/IE U XJIOpE.

[IpakTrueckre paboThI:
[ToyyeHue CONSTHON KHCIIOTHI M U3y4eHHUE €€ CBOMCTB.

Pemenue skcriepuMeHTaNbHBIX 3a/1a4 TI0 TeMe «Kucnopon u cepa» [lonydenne aMMuaka u u3y4eHne ero
CBOIICTB.

[Momyuenmne oxcuma yriepoma (IV) m m3yuenuwe ero cBoicTB. Pacno3naBanme kapOoHaToB. Pemienue
9KCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «MeTabl M UX COSIMHEHUSD.

JlaGopaTopHbI€ OIBITHL:

BrITecHeHMe rajioreHamMu Apyr Jpyra U3 pacTBOPOB MX COoenuHEeHM. KauecTBeHHbIE peakiuu CyIbPu-,
cyabur- U cynbdar- MOHOB B pactBope. O3HaKoMJIeHHWE ¢ oOpaslaMu cepbl U €€ TPUPOTHBIMH
COEIMHEHHSMU.

B3aumopeiicTBue coseil aMMOHUS cO mienodamMu. KadecTBeHHbIE peaknnyd Ha KapOOHAT- W CHIJIMKAT-
noHbl. KauecTBeHHast peakuys Ha YIJIEKUCIBIN Ta3.

Nzyuenne o0Opa3moB MmetamioB. B3ammMoneiicTBue MeTaioB ¢ pactBopamu cosieli. O3HaKoOMIIEHHE CO
CBOMCTBaMH U TpEBpaIieHUIMHU KapOoHATOB U THapokapOoHaToB. [lomydueHre TUAPOKCHIA ATFOMUHUS U
B3aUMOJIEUCTBHE €r0 ¢ KUCIOTaMU U 1ienoyamu. KauecTBeHHbIe peakuinu Ha noHbl Fe2+ u Fe3+



PacueTHbie 3amaun:

BrruricneHus mo XMMHUYECKMM YpaBHEHHSIM Macchl, 00bEMa WJIM KOJUYECTBa BEIISCTBA OJHOTO U3
MPOAYKTOB PEAKIMU 10 Macce MCXOAHOTO BEIIECTBa, 00BEMY MM KOJIMUYECTBY BEIIESCTBA, COACPIKAILETO
ONPEENEHHYIO I0MII0 IPUMECEH.

Paznen 3. Kpatkuii 0030p BaXKHEHITX OPraHUYCCKUX BEIICCTB.

[IpenMer opraHuueckoil xumuu. HeopraHudeckue W OpraHMYECKUE COCIUHEHHS. YTJIEPOI — OCHOBA
JKA3HU Ha 3eMiie.

Oco0eHHOCTH CTPOCHUS aToMa YIIepoa B OPraHMYECKUX COCTUHCHHSIX.

YrneBonopoasl. IlpenenbHble yrieBogopoasl. MeTaH, 3TaH, IPONaH — NPOCTEHIIME IpPEICTABUTEIN
MIPENIeNbHBIX  yTIeBoIopooB. CTpyKTypHBIE (OPMYNBI  yrIeBOAOPOIOB. [ OMONOTHYECKU  pAn
MpeAeIbHBIX YTIEBOAOPOI0B. ['oMonor.

Ou3nvecKkre W XMMHYECKHE CBOWCTBA MPEIENbHBIX YIIIEBOAOPOAOB. Peakinu ropeHus M 3aMelieHusl.
Haxoxnenve B mpupoae mpenenbHbIX yriieBogopoaoB. [lpumenenne Merana.

HenpenenbHble yriieBogopoabl. DTUICHOBBIN P HENPEAEIbHbBIX YIIEBOAOPOAOB. JTUIeH. Pu3nueckue
Y XUMHYECKHE CBOHCTBA ITUJICHA.

ALIETUNICHOBBIM pANl HENPEAENIbHBIX YIIIeBOAOpoAoB. AunerwieH. CpolicTBa auerusneHa. lIpumenenue
anetriieHa. [lpousBonHsie yrieBomoponoB. KpaTkuit 00630p OpraHMYecKUX COEAWHEHUH: OJHOATOMHBIE
CIUPTHI, KAPOOHOBBIE KUCIOTHI,CIOKHBIE 3(DUPBI, KHUPBI, YTIEBOAbI, AMUHOKUCIIOTHI, Oenku. Poib
0€JIKOB B OpraHu3Me.

[lonsiTiE © BBICOKOMOJEKYIAPHbIX BemecTBax. CTpyKTypa TIOIMMEPOB: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3B€HO, CTENEHb nosiuMepu3aui. [lonnstuiieH, moaunponuieH, NOJIUMBUHIIXIOPH.

JemoHcTpanuu:
- Monenu MOJIEKYI OpTraHUYECKUX COCTUHEHUH.
- l'openne YTIIEBOJIOPOJIOB U oOHapyXeHHe TPOJYKTOB ux TOPEHHS.

- KauecTBennas peaKknusd Ha OTUJICH. HonyquHe OTHJICHA.
- PaCTBOpeHI/Ie 9TUJIOBOI'O CIIMPTA B BOAC. PaCTBOpeHI/Ie TJIIMOCpUHA B BOJC.

- [lomyueHune u cBOKWCTBA YKCYCHOM KHCIOTHI. McciaenoBaHnne CBOWCTB )KMPOB: PaCTBOPUMOCTh B BOJIE U
OpPTaHMYECKUX PACTBOPUTEIIAX.

- KauecTBeHHBIC peakiuy Ha TIIOKO3Y U KpaxMall.

- O3HaKOMJICHHE C 00pa3IaMu U3CIUNA U3 MOTUAITHIICHA, TIOJTUTIPOITMIICHA, TOTHBIHIIXIOPUIA.



TemaTn4ueckoe INIAHUPOBAHUE 8 Ki1acc

Ne | HaumeHoBaHue pa3aejoB U TEM KoaunuecTtBO HpOI‘paMMHOG coacp;xanue OcHoBHBIE BH/bI
JacoB AeSITEJIbHOCTH 00y4YaAIOUIUXCS
1. | XuMus — BaxkHas 00J1aCTh €CTECTBO3HAHUS U 23 [Tpeamer xumuu. Posib Xxumun B PackpbIBaTh CMBICI H3y4aeMBbIX
MPAKTUYECKOM ESATEIbHOCTH YEIOBEKA. JKA3HU YeJ0BeKa. XUMHS B MOHATUI. PacKpbIBaTh pOJIb XUMUU
IlepBoHayaibHBIE XMMUYECKHE IOHATHUS. cucreMe Hayk. Tena u BelecTsa. B IIPUPOJIE U J)KU3HU YeJIOBeKa, eé

@u3nyecKue CBOMCTBA BELIECTB. CBsI3b C IPYTUMHU HayKaMH.
ArperaTHoe COCTOSIHUE BEIECTB. PaznuuaTh yMcThIE BeliecTBa U
[TonsiTvie 0 METOAAX IO3HAHUS B CMECH; OJJHOPOJIHBIE U
XUMUU. YncThIe BElecTBa U HEOJHOPOAHbIE cMecH. PaznnuaTh
cMecu. CriocoObl pa3aeneHust (bu3HYecKre U XUMHUIECKUE
cMeceld. XMMHUYECKUi apienusi. CiaeaoBarh alrOpUTMaM
AKCIIEPUMEHT: JleMoHCcTpanuu: HCIIOJIb30BaHUs
3HAKOMCTBO C XUMUYECKOU AKCIIEPUMEHTAJIbHBIX METOI0B —
MOCY/JI0H, ¢ MpaBUjiaMu pabOThI B HaOJIIOJICHUS U YKCIIEPUMEHTA.
n1abopaTopuu U IpUeMaMu HaGnronate 1 onuchIBaTh 00BEKTHI
oOpaitieHus ¢ 1abopaTOpHBIM IIpY NIPOBEJICHUU IEMOHCTpAUil U
o0opynoBanuem. OPuznyeckue 71a00paTOPHBIX OIBITOB IO
cBOiicTBa 00pa31oB M3YYEHHUIO (PU3NUYECKUX CBOMCTB
HEOPraHMYECKUX BEILECTB — BEIIIECTB, CIIOCOOOB pa3IesIeHUs
MeTaJlJIoB U HeMeTaiioB. CriocoObl | cMmecelt BemiecTs. [IpoBoauTh
paszfeseHus cmecen XUMHUYECKUH IKCIIEPUMEHT IIPH
(¢punpTpoBaHue, BbIIApUBaHUE, paszJesieHnu cMecei (Ha npumepe
JUCTWIALMS, XpoMaTorpagusi). OYHUCTKH ITOBApEHHOH COJIN) B XOJI€

2 Kucnopon. I'openne 6 Bo3znyx — cMech razoB. CoctaB Hcnons30BaTh XUMHYECKYEO
Bo3ayxa. Kucinopon — aneMeHT u CUMBOJIMKY AJIsl COCTABJICHUS
npoctoe BenectBo. Haxoxaenue (bopMyI BelecTB, MOJIEKYIISIPHBIX
KHCIIOpO/ia B IPUPO/IE, YPaBHEHHUH XUMHUECKUX PEAKLIUN C
buznyecKkue 1 XuMHUYECKHe y4acTueM KUCI0poJa.
CBOMCTBA (pEeaKIUU TOPEHUS). XapakTepu30BaTh (OMHUCHIBATH)
Oxkcuppl. [IpuMmenenne kuciaopoja. | cocTaB Bo3ayxa, pU3HUecKUe U
Crioco6bI mostyueHus KUCI0poJa B | XUMHUECKHE CBOICTBA KHUCIIOPO/a,




J'Ia60paTOpI/II/I W IPOMBIIIJICHHOCTH.

Kpyrosopor kucnoponaa B
npupoje. O30H — aJuIOTPOITHAS
MOU(BUKAIHS KHCIOPO/A.
TennoBoii 3pdexT XuMUIecKoi
peaKIuu, TEPMOXUMUYECKHE
YpaBHEHHSI, DK30H
SHJIOTEPMHUYECKUE PEAKIIHH.
TormMBoO: yroyib U MeTaH.
3arpsi3HeHue BO3/1yXa, yCUIICHUE
napHUKoBOro ddekra,
paspyuieHre 030HOBOTO CJIOSL.

Boaopon

Boxopon — snemeHT u mpoctoe
BelecTBO. Haxoxaenue Boiopoaa
B IIpupoe, Gu3nYecKue u
XUMHYECKHE CBOMCTBA,

MMPUMCHCHHUC, CITOCOOBI MOJIy4YCHMU.

Kucnotel u conu. Monspasii
00BEM ra3oB. PacuéTsl 110
XUMHYCCKHM YPaBHCHHSIM.

CIOCOObI €ro Moxy4YeHHUs,
NpPUMEHEHHE U 3HAYCHHE B TIPUPOJIEC
1 KM3HU yenoBeka. CpaBHUBATH
PEaKIMK TOPEHUS 1 MEAJICHHOTO
okucieHus. OObSICHATH CYyITHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

PackpbiBaTh CMBICT H3y4aeMbIX
MOHSTHIA U IPUMEHSTh 3TH ITOHSATHS
MIPU OMUCAHUK CBOMCTB BEIIECTB U
UX MPEBpALLEHNN. XapaKTepu30BaTh
(ormuchIBaTh) (hU3MUYECKUE U
XMMHYECKHE CBOMCTBA BOJIOPO/A,
CIOCOOBI €ro MOTYyYeHHS,
npumenenue. Codupars npudop ams
MOJIy4eHHUs BOJIOPOJIa

Bopna. Pacteopsl.

dusnyeckue cBoMcTBa BoAbl. Bona
KaK pacTBOPUTENIb. XUMHUYECKHE
cBoMcTBA BOJbl. OCHOBaHUSI.
PactBopsl. Pons pactBopoB B
IIPUPOJE U B KU3HHU YEIIOBEKA.
Kpyrosopot BozibI B ipupoe.
3arpsi3HeHUuEe IPUPOAHBIX BOJ.
OxpaHa ¥ OYMCTKA MPUPOTHBIX
BOoJ. HachllieHHsie u
HEHACBIIIEHHBIE PACTBOPBHI.
PacTBOpuMOCTB BELIECTB B BOJE.
MaccoBast oI BEIIECTBa B
pacTtBope. XMMUYECKUI

PackppIBaTh CMBICI H3y4aeMBbIX
MOHSTUH U IPUMEHSATDH 3T MOHATHS
IIPY ONIMCAaHWH CBOMCTB BEIIECTB U
UX MpEBpaILEeHUN XUMUYECKHE
CBOMCTBA BOJBI, €€ POIIb KAK
pacTBOpUTENS B IPUPOIHBIX
npoueccax. CocTaBiIATh ypaBHEHUS
XUMHYECKHUX PEAKIHN C y4aCTHEM
BOJIbl. OOBSACHATH CYLTHOCTD
HKOJIOTMYECKUX MPpoOiIeMm,
CBSI3aHHBIX C 3arpsI3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUUCTKU
BOJIbI OT IIPUMECEM, MEPBHI 110




JKCIIEpPUMEHT: JleMoHcTpauu:
PacTBOpenue BeecTs ¢
Pa3IMYHON pacTBOPUMOCTBIO.
B3anmoneiictBrue BoJbI ¢
MeTayuIaMH (HaTpUEM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT
Y 1IEJI0YEH C IIOMOIIbIO
WHIUKATOpOB. JlaboparopHbie
onbIThl MccnenoBanue
0COOEHHOCTEN pacTBOpEHUs
BELLECTB C Pa3InYHOU
pactBopuMOCThIO. [Ipurorosienne
PacTBOPOB € OMpPEEIEHHON
MacCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA

OXpaHe BOJ| OT 3arps3HEHHUS.
[TnarupoBaTh U OCYIIECTBIISATH HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOJI0/IeHUs, IeJIaTh BHIBOBI 10
pe3ylbTaTaM 3KCIIepUMEHTA PU
MPOBEJICHUH JIAOOPATOPHBIX OIBITOB
U TIPAKTHYECKOH pabOTHI.
CrnenoBaTh IpaBuiIaM 0€30MacHOM
paboTh! B 1abopaTopuu Npu
UCIIOJIb30BAHUU XUMUYECKOM
MOCY/BI M 000PYyTOBAHHUS.
XapakTepu3oBarh (pU3nUecKue u

KonmuecTBeHHBIC OTHOIIICHUS B XUMHH

KommmuectBo BemecrBa. Mouib.
MomnsipHas macca. Bzanmocss3p
KOJIMYECTBA, MACChl U YUCIIA
CTPYKTYPHBIX €MHUI] BEILIECTBA.
Pacuérsl no popmynam
XUMUYECKUX COECTMHEHUM.
duznyuecKkne 1 XUMUIECKHE
ABJICHUS. XUMUYECKas peaklus U
e€ MpU3HaKU. 3aKOH COXPaHEHHUS
MaccChl BEIIECTB. XUMUYECKUE
ypaBHenus. Knaccudukanms
XUMHUYECKUX PeaKuid
(coenuHeHus, pa3IoKeHHUSI,
3aMelieHus, 0OMeHa)

PaccraBnsaTe ko dUIMEHTH B
YPAaBHEHMSIX XUMHUYECKUX PEAKIIUH.
HabmtoiaTe 1 onuceIBaTh 0ObEKTHI
IIPY NIPOBEJIEHUU IEMOHCTpALUi U
Ja00paTOPHBIX OMBITOB. [IpoBOANTH
BBIUUCIIEHUS 110 (popMysiaMm
XUMHUYECKUX COETMHEHUH U
YPaBHEHHUSIM XUMUYECKHX peaKIil.
[IpyMeHsTh eCTECTBEHHO- Hay4YHbIE
METO/bI O3HAHUS (B TOM YHUCIIE
HaOJII0/ICHUE, MOJICTTUPOBAHHUE,
AKCIIEPUMEHT U OCHOBHBIE
onepanuy MbICIUTEIbHON
NeSITebHOCTH (CpaBHEHHE,
kiaccudukanus) BeictpauBath
pa3BEpPHYThIE MICbMEHHBIE U
YCTHBIE OTBETHI C OITOPOM Ha
uHpOpMalKIo U3 yueOHUKA U




CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3y4YEHHBIN
HMOHSITUHMHBIN anmapar Kypca XUMUU

OcHOBHBbIE KJIacChl HEOPTaHUYECKUX BELLECTB 11 Knaccugukanus neoprannyecknx | Kimaccuduuupopars n3ydaemble
coequHeHn. OKCUIEL. BEIIIECTBA 10 COCTAaBY U CBOMCTBAM.
Knaccugukarus okcuaos: CocraBisath HOpMyJIbl OKCHIIOB,
coseoOpa3zyroiue (OCHOBHbIE, KHCJIOT, OCHOBAaHUH, COJIEH 1
KHCJIOTHBIE, aM(OTEpHBIE) U Ha3bIBaTh MX M0 MEXAYHAPOIHON
Hecoseo0pasyroiiye. HOMeHKarype. [Iporuozuposars
Homenknarypa okcuaoB. CBOIICTBa BEILIECTB HA OCHOBE
dusnyecKkue U XMMUYECKHE OOIIMX XUMHUYECKUX CBOUCTB
CBOMCTBA OKCHIOB. [lomyuenue M3YUEHHBIX KJIACCOB/TPYIIIT
okcuoB. OCHOBaHHS. BEUIECTB, K KOTOPHIM OHU
Krnaccudukanus oCHOBaHUH: oTHOCSTCS. COCTaBIISIThH
1IEJI0YN U HEPACTBOPUMBIE MOJIEKYJISIPHBIE YPAaBHEHHUS
ocHoBaHus. HomeHkiatypa peaxkuuil, WUTFOCTPUPYIOLIUX
ocHoBaHui. Pusnueckue n XMMHUYECKHE CBOWCTBA U CLIOCOOBI
XUMHUYECKHE CBOMCTBA OCHOBAHUI. | MOJyYeHUS BEIIECTB U3YUCHHBIX
[Tony4yenue ocHoBaHu#. KHCHIOTHI. | KJIacCOB/TpymIl, a Takxke
Knaccudukanus kuciuor. MOJITBEP K IAOIIUX FEHETUYECKYIO
Homenknarypa Kucior. B3aMMOCBSA3b MEKYy HUMHU.
dusnyeckue 1 XUMHUUECKHE [Tpon3BOUTH BBIYUCIIEHUS 1O
CBOMCTBA KUCJIOT. PsI1 aKTUBHOCTH | ypaBHEHHUSAM XUMUYECKUX PEAKLU.
merauioB H.H. bekeroaa. IInanupoBaTh M OCYIIECTBIIAThH HA
[Tosryuenue kucnor. Comnu. IIPAKTUKE XUMHUUYECKUE
Homenxkiatypa coneil. JKCIIEPUMEHTHI, IIPOBOJUTH
du3nyecKkue 1 XMUMHUIECKHE HaOJI0ICHN, JIeNIaTh BBIBOJIBI 1O
cBorcTBa coneil. [lomyuenne pe3ynbpTaTam 3KCIIEpUMEHTA
coiield. I'eHeTYeCKas CBA3b MEKIY
KJIJacCaMH HEOPraHMYECKHX
COCIMHEHU.

[lepnonnueckuil 3aKOH U CTPOCHHE aTOMa 7 [TepBbie monbITKM KiIaccu@ukanuu | PackpbiBaTh cMbICHT

XUMHYECKUX 31eMeHTOB. [loHsTHE

NEpUOANYCCKOI'0 3aKOHA.




O rpyMIax CXOIHBIX 3JIEMEHTOB
(111€TT0YHBIE U 1IETOYHO3EMEIIbHbIC
METaJlIbl, IaJOr€Hbl, THEPTHBIE
ra3bl). DJI€MEHTHI, KOTOPbIE
00pa3yroT aMmpOoTepHbIE OKCUIBI U
rugpokcuabl. [lepuognueckuit
3akoH. [lepuoanyeckas cucrema
XUMHYECKHX 3JieMeHTOB [[. 1.
MenpneneeBa. Koporkonepuoanas
U JUTMHHOIIEPUOTHAST ()OPMBI
[lepuonnueckoii cucTemsl
XUMHYECKHX 3JieMeHTOB [[. 1.
MeunneneeBa. [leproabl 1 rpynisl.
DU3NYECKHUI CMBICI HOPSIAKOBOrO
HOMEpPA, HOMEPOB NEpPUOJa U
rpynmnsl 35emenTa. CtpoeHue
atomoB. CocTaB aTOMHBIX SIIED.
N3otomnel. DnexTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 XUMHUYECKUX
aneMeHToB llepuoanyeckoii
cucremsl .M. Menaeneena.
XapakTepucTuka XUMHYECKOTO
AJIEMEHTA T10 €ro MOJIOKEHHUIO B
Ilepnonnueckou cucreme [1.1.
Meneneesa.

OnuceiBaTh CTPOEHUE TAOIUIIBI
«Ilepnonuueckas cucrema
XHUMHUYECKHX djieMeHToB JI.1.
Menneneea». MoaenupoBarb
CTPOEHHE aTOMA, YIHEPTreTUYECKHUX
YPOBHEW U MOLYPOBHEH IIpU
ITIOMOILH PUCYHKOB, 3JIEKTPOHHBIX
KOH(HUrypanuii u
aneKTpoHHOTrpaduyeckux Gopmy.
[TosicHATH PU3UYECKUI CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB
nepuoja U rpynibl AJIEMEHTA.
XapakTepru3oBaTh XUMHUYECKUE
AJIEMEHTHI MEPBBIX TPEX MEPUOIOB,
KaJIni, KaJIbIIUH U MX COCTUHEHHUS
110 TOJI0’KEeHMIO B [lepnonnueckon
cucteme /.M. Menaeneena.
OOBACHATH 001IIME 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHUE PaJINyCOB
aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) M UX COCTUHEHUH B
npezenax MajiblX IEPUOJIOB U
TJIABHBIX TOATPYIII C y4ETOM
CTPOEHHUSI X aTOMOB

CTpOCHI/Ie BelllecTBa. XMMHUUYECKas CBI3b

Xumnueckas cBsi3b. KoBaneHTHas
(monsipHas U HEMOJIsIpHAsi) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTD
XUMHUYECKHX 3JIeMeHTOB. loHHas
cBsA3b. CTENIEHb OKUCIICHMUS.
OKHCITUTEIbHOBOCCTAHOBUTENIbHbBIE
peakuuu. [Iponiecchl OKUCIEHUS U

PackpeiBaTh CMBICI H3y4aeMbIX
noHATh. OnpenensiTe BU
XUMHUYECKOM CBSI3U B COCJMHEHHU.
MoaenupoBaTh CTPOEHHE MOJIEKYII
IIpY IIOMOLIY PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX

opmy




BOoccTaHOBJIEHUA. OKUCIUTENHN U
BOCCTAHOBUTEIU. XUMUYECKUN
HKCIEPUMEHT: U3ydeHHE 00pa3LioB
BELIECTB METANIOB U HEMETAJLIOB,
B3aUMO/IEHICTBUE THPOKCHIA
LIMHKA C pacTBOPaMU KUCJIOT U
11eJ104€e, IPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIUX TIPUMEPbI
OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKuil
(ropeHue, peakIK pa3ioKeHus,
coeluHEeHus ). XUMUYECKUI
JKCHEepUMEHT: JleMOHCcTpaLuu:
OnbIThI, HIUTFOCTPUPYIOLIHE
IPUMEPbI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peaKuil
(ropeHue, peakIK pa3ioKeHus,
COCTMHEHUS)

Hroro 68

TemaTHueckoe MIaHMPOBaHMUe 9 Kiace

HaumeHnoBaHue pa3aesioB U TeM KosnunuectBo IIporpammHoe cogepxanue OCHOBHbBIE BU/IbI
1acos AeSITETbHOCTH 00YYAKOIHXCSI
IloBTOpEHHUe M yriry0/jieHue 3HAHUI 3 Ilepnonnueckuil 3aK0H. XapakTepru3oBaTb XUMHUYECKHE
OCHOBHBIX pa3/iesIoB Kypca 8 kiiacca Ilepuoauueckas cucrema AJIEMEHTBI NIEPBBIX TPEX MEPUOJIOB,
XUMHUUYECKHX 351eMeHToB [I.1. KaJIusl ¥ KaJbLUS [0 UX MOJO0KEHUIO
MenneneeBa. CTpoeHHE aTOMOB. B [Iepnonnueckoii cucreme /1. U.
3aKOHOMEPHOCTH B U3MEHEHHUH Menneneesa. Kiaccupuunponats u
CBOMCTB XUMHUYECKUX IIEMEHTOB Ha3bIBaTh HEOPTaHUYECKUE




MEPBBIX TPEX MEPUOAOB, KAJIUS,
KaJIbLUS U UX COCTUHEHU B
COOTBETCTBUU C MOJIOKEHUEM
aneMeHToB B lleproauyeckon
CHUCTEME U CTPOECHUEM UX aTOMOB.
CrtpoeHnue BelecTBa: BUIbI
XUMUYECKOH CBA3U. Tumbl
KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILLIECTBA OT
TUIA KPUCTAJUINYECKOMN PEIIETKU U
BHJ1a XUMUYECKOU CBS3H.
Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB.
XHUMHYECKHE CBOMCTBA BEIIIECTB,
OTHOCSIIIUXCS K Pa3JINYHBIM
KJlaccaM HEOPraHU4YECKUX
COEJIMHEHU I, TEHETUYECKAs CBA3b
HEOpPraHMYECKUX BEIIECTB

BEIIIECTBA U3YYEHHBIX KJIACCOB.
OnuceIBaTh 00IIME XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMUYHBIX
KJIACCOB, NOATBEPKAATh CBOMCTBA
MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUI XMMHUUYECKUX PEAKIIUH.
Onpenensatb BUJ XUMUYECKOHN CBSI3U
Y TUI KPUCTAJUIMUECKOU PEIIETKI
BellecTBa. [Iporao3uposars
CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX CTPOCHHUSI.

OcCHOBHBIE 3aKOHOMEPHOCTH XHMHUY€CKHX
peaxkuuii

Knaccugukarus XuMmruueckux
peakuuii o pa3aIndHbIM
IpU3HaKaM (110 YUCITy U COCTaBY
YYaCTBYIOUINX B PEAKIIUH BEIIECTB,
0 TEIIOBOMY P QEKTy, 1Mo
M3MEHEHHIO CTETIeHEH OKHCIICHUS
XMMUYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, 110 Y4aCTHIO
KaTajan3aTopa). JK30- U
DHJIOTEPMHUYECKHUE PEAKIIHH,
TEPMOXUMHUYECKHE YPABHEHUSI.
ITonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [TousTre 00 0OpaTUMBIX
¥ HEOOPATUMBIX XUMHUECKUX
peakuusx. [ToHsTHE O TOMOT€HHBIX

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUN U TPUMEHSTh ATH MOHSTHS
MIPU OMKMCAHUM CBOMCTB BEUIECTB U
UX IPEBPALLECHUAMN.
KnaccudunupoBaTs XuMu4yeckue
pPEaKUrH 1O Pa3IMYHBIM MPU3HAKAM.
VYcranaBnuBaTh 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOW PEAKIIUU OT
pa3INYHBIX (PaKTOPOB.
[Iporno3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MPEBPAILICHUH B PA3JIMYHBIX
ycinoBusX. OnpenensiTh OKUCITUTEINb
u BocctaHoButens B OBP.
CoCTaBIIATh ANEKTPOHHBIN OamaHC




Y TeTEPOTCHHBIX PEaKIUIX.
[Tonsarue o karanuse. [lonstue o
XUMHYECKOM PABHOBECHUHU.
@DakTopsl, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON peaklu U
MOJIOKEHUE XUMUYECKOTO
paBHOBecHst. OKHCITUTENBHO-
BOCCTAaHOBUTEIbHBICPEAKIINH,
AIIEKTPOHHBIN OajaHC
OKUCITUTEIBHO-
BOCCTAaHOBUTEJIBHON PEaKIIHH.
CocraBieHue ypaBHeHUI
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA C
MCIIOJIb30BaHUEM METOa
AJICKTPOHHOTO OallaHca.
XUMUYECKU IKCIIEPUMEHT:
Hemonctpanuu: UccienoBanue
3aBUCUMOCTH CKOPOCTHU
XAMHYECKON PEAKIUU OT
BO3JICUCTBUS PA3ITUYHBIX
(dakTopoB. ONBITHI,
WJUTFOCTPUPYIOLIUE TPUMEPDI
OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM
(ropenue, peakiu pa3IoKeHuUs,
coenuHeHus ). Borancnenus:
KOJIMYECTBA BEIIECTBA, 00BEMA U
MacChl peareéHTOB WJIH MPOAYKTOB
10 YPaBHEHUSIM XUMHYECKUX
peakuui

peakuuu. [IpousBoaurs
BBIYUCIICHUS 110 XUMHUECKUM
yYpaBHEHHSIM. Y4acTBOBaTh B
COBMECTHOM paboTe B Nape Ui
rpymme. BeicTpauBath pa3BépHyThIE
MUCHMEHHBIC U YCTHBIE OTBETHI C
oIopoil Ha nH(opMaIHIo U3
yueOHHUKa U CIPAaBOYHBIX
MaTepHuaoB, FPaMOTHO
HCIIOJIB30BaTh NU3y4YEHHBIN
NOHATUIHBIN annapaT Kypca XUMHU

JIEKTPOJMTHYECKAS JUCCOLHALNS.
XuMHYecKHe peaKliu B pacTBOpPax

Teopust 2NEKTPONTUTHYECKON
JUCCOLMAIMU. DIIEKTPOJIUTHI U

PaCKpBIBaTB CMBICJI U3YYACMBIX
HOHHTHﬁ, a TaKKC CMBICJI TCOPHUUN




HERJIEKTpoNuThl. KaTnoHsl,
aHUOHBI. MexXaHu3M JIMCCOIAIluU
BEIIECTB C Pa3IMYHbIMU BHIaMU
XxuMudeckon cBsa3u. CreneHb
nuccouranuu. CUbHbIE U cradbie
ANEKTPOJUTHI. Peakuuu HOHHOTO
oOMeHa. Y cnoBUs MPOTEKaHUS
peaKkifii HFOHHOTO 0OMEHa, MOJTHBIC
U COKpalIEHHbIE HOHHBIE
ypaBHeHUs peakuuii. CBoiCTBa
KHCIIOT, OCHOBaHUH U coJiel B
CBETE MpeACTaBlIeHUI 00
AIIEKTPOIUTUYECKON JUCCOIUAITIH.
KauectBeHHble peakiiii Ha HOHBI.
[TonsiTHE 0 TUAPONU3E CONEH.
XUMUYECKUN SKCIIEPUMEHT:
Hemoncrpauuu: Uccnenosanue
AJIEKTPONPOBOTHOCTH PACTBOPOB
BEILECTB, MTpollecca IUCCOLUALIUN
KHCJOT, IIEIOYCH B COJICH
(BO3MOYHO HCIOJIb30BaHUE
BUJeoMarepuanoB). ONbITHI,
WJUTFOCTPUPYIOLIUE TPU3HAKU
MPOTEKAHUS PEAKIIMI HOHHOTO
oOMeHa (0Opa3oBaHUe OcajKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUe
BOJIbI). Pacrio3naBanue
HEOPTraHWYECKHUX BEIECTB C
MOMOIIIbIO KaUYE€CTBEHHBIX PEaKINi
Ha MOHBI

NIEKTPOJINTUYECKON JUCCOLUALINH.
OOBSACHATD IPUYNHBI
NIEKTPONPOBOIHOCTH BOJHBIX
pacTBOPOB BEILECTB, pa3inyarhb
cy1a0ble U CHIIBHBIE HJIEKTPOJIUTHI.
CocTaBiTh ypaBHEHUS
JUCCOLMALUU KUCIOT, IENoYeH U
COJIEH, ITOJIHBIE U COKPAIIEHHBIC
VOHHBIE YPABHEHMSI XUMUYECKUX
peaxkuuii HFOHHOro OOMeHa, KpaTKue
VOHHBIE YPABHEHMSI IPOCTHIX
peaKkuuii ruIpoIn3a CoJIeH.
XapakTepHu30BaTh 001He
XMMHYECKHE CBOMCTBA BEUIECTB
pa3IMYHBIX KJIACCOB Ha OCHOBE
TEOPHH JIEKTPOIUTHIECKOU
JMCCOLIMALINY; TIOTBEPKIATh
CBOMCTBA NMPUMEpaMH
MOJIEKYJISIPHBIX ¥ MOHHBIX
YpPaBHEHUN XMMHUYECKUX PEAKIIUH.
Pemarp skcriepuMeHTaNbHBIE
3amauu 1o teme. [lnmanuposats u
OCYILIECTBIIATh Ha PAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOIOCHNUS, JIENIaTh
BBIBO/JIbI 110 pe3y/bTaTaM
AKCIIEPUMEHTA IIPU NIPOBEICHUHU
71a00pPaTOPHBIX OIBITOB H
npakTU4Yeckux padot. CienoBarb
npaBuiiaM 0e30MacHoi paboThI B
n1a0opaToOpUU MPU UCTIONb30BaHUH
XAMHUYECKOU MOCYAbI U
obopynoBanus. [IpoBonuts




BBIYMCIICHUS 110 XUMUYECKUM
YpPaBHEHUSM

O01mas xapakTepucTHKAa XUMHYECKUX
3jeMeHTOB VIIA-rpynnel. I'ajorenn:

OO0m1as XxapaKTepUCTUKa
rajgoreHoB. OcoO0eHHOCTH
CTPOEHHUS AaTOMOB, XapaKTEPHbIE
crernieHu okuciaeHus. CTpoeHue u
(u3HYEeCKre CBONCTBA ITPOCTHIX
BEIISCTB — I'aJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE
xJiopa (B3auMOJecTBHE ¢
MeTaJIaMH, HEMETajlJaMu,
miesioyamu). Xi0poBOI0POI.
ConsiHas KUCIIOTa, XUMHUYCCKHUE
CBOMCTBA, ITOJIy4EHHUE,
npuMeHeHue. JlelcTrre xJjopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M
yesnoBeka. BaxkHenme XJIo0puasl 1
WX HAXO0XJICHUE B TIPUPOJIC.
XUMUYECKU IKCIIEPUMEHT:
Hemonctpanmu: OTBITHI,
oTpaxarolue Gu3nuecKrue u
XUMHYECKHE CBOMCTBA TaJJIOTCHOB U
WX COCIMHEHUH (BO3MOYKHO
HCIOJIL30BaHUE
BUJICOMATEPHAIIOB).
O3HakoMJieHHE ¢ 00pa3LaMu
XJIOPUAOB (TaJIOT€HUOB).
JlaGopaTopHsiit onibiT: U3yuenue
CBOMCTB COJISTHOM KHMCJIOTBHL.
[TpoBenenne KaueCTBEHHBIX
peaklMil Ha XJIOPUI-UOHBI.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAJIOB
U UX COEJIMHEHUI B mpejaenax
MaJIbIX ITEPUOJIOB U TJIABHBIX
noarpyni [lepronnueckoin
CUCTEMBI XHUMHUYECKUX JICMEHTOB C
y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBarh (pu3UICCKHE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB FAJIOT€HOB (Ha MpUMepe
XJIOpa) ¥ CIIOKHBIX BEIIECTB
(X710pOBOZOPOJIA, XJIOPHUIA HATPHUSA),
CIocoObI UX MOJYYEHUS,
MPUMCHECHHE U 3HAYCHHE B TIPUPOJIC
Y )KM3HU uernoBeka. OnpenensaTh
XJIOPU-HOHBI B PACTBOPE.
[TnanupoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOII0ICHUS, AeJIaTh BLIBOALI 110
pe3ynbTaTaM dKCIepruMeHTa pu
MIPOBEJICHUH JIA0OPATOPHBIX OIBITOB
U TIpakTHYecKux padbot. CienoBaTh
npaBuiiaM 0e30MacHoi paboThI B
nabopaTtopuu MpH UCIIOJIb30BAHUU
XAMHUYECKOW MOCYAbI
obopynoBaHus

OO0uasi XapakTepUCTHKA XMMUYECKHUX
37eMeHTOB VIA-rpynnsl. Cepa u eé

OO61mas xapakTepucTHKa
251eMeHTOB VIA-rpynmsl.

OOBACHATH 0011I1E 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB JIEMEHTOB




coeJMHEeHHUs

Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.
Crtpoenue u pu3nIecKue CBOMCTBA
IIPOCTBIX BEIIECTB — KUCIOPOJa U
cepbl. AJUIOTPOITHBIE

Mo (pHUKAIIH KHCIIOPO/Ia U CEePHI.
XHUMHYECKUE CBOMCTBA CEPBHI.
CepoBoaopoj1, CTpOCHHUE,
buznyecKkrue 1 XUMUYECKHe
cBoiicTBa. OKCHJIbI CEPBI KaK
MPEJICTAaBUTENN KUCIOTHBIX
okcus1oB. CepHasi KMCIIOTA,
buznyecKkne 1 XuMHUYEeCKHe
cBoMcTBa (00I1IME KaK
MPEJICTAaBUTEINS KJIacca KUCIOT U
crenuduueckue). XuMUIeCKre
peaxkuuy, Jexalue B OCHOBE
IIPOMBIIIJIEHHOTO ClI0c00a
MIOJIyYEHUS CEPHOMN KUCIIOTHI.
[Tpumenenue. Conu cepHOI
KHCJIOThI, KAUECTBEHHAs! PeaKUs
Ha cynbdaT-uoH. Haxoxnenue
CEpBI U €€ COCTMHEHUN B IPUPOJE.
XUMHYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU Cephl (KUCIOTHBIE
JIO’KIH, 3arpsI3HEHUE BO3AYyXa U
BOJIOEMOB), CITIOCOOBI €10
MpeaoTBpaleHUs]. XUMHUECKUN
AKCHEPUMEHT: JleMOHCTpanuu:
O3HakomIIeHHE ¢ 00pa3liaMu cepbl
" e€ COeTUHEHUSIMU

VIA-rpynnsl ¥ uX COeIMHEHUN C
y4E€TOM CTPOCHHMS UX aTOMOB.
XapakTepu3oBarh (pU3nUecKue u
XMMHYECKHE CBOMCTBA MPOCTOTrO
BElIEeCTBa Cephl U €€ COeAMHEHUN
(cepoBoOpOIa, OKCHJIOB CEPHI,
CEPHOM KHUCIIOTHI, CYIb(HaToB),
CHoco0bI UX MOJIYYEHHUS,
MPUMEHEHHE U 3HAaYCHHE B IPUPOJIC
Y ’KU3HU yesoBeka. Onpeaensarb
HaIU4Yue cyibpaT-uOHOB B
pactBope. OOBSACHATH CYITHOCTh
HKOJIOTMUYECKUX MPOoOIeMm,
CBSI3aHHBIX C IEPEPa0OTKOM
coenuHeHun cepsol. [LmanupoBate u
OCYIIECTBJISATh HAa MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOIEHUS, JeNIaTh
BBIBO/JIBI 110 pe3ybTaTaM
skcniepuMenTa. Crie1oBaTh
npaBuiaM 6e30macHoi paboTsl B
abopaTOpUM MPH UCTIOIH30BAHUN
XUMHUYECKOHN MOCYIbI U
obopynoBanus. [IponsBoauts
BBIUHCIICHHS 10 XUMUYECKUM
ypaBHeHUsM. Mcronp30BaTh npu
BBHITIOJTHEHUH YYE€OHBIX 3aJaHHA
TEKCTBI Y4€OHHKA, CTIPABOYHBIE
matepuansl ([lepuoanueckyro
CUCTEMY XMMHUYECKUX 3JIEMEHTOB /I.
U. MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHHI
U coJied B BOJIC,




AIEKTPOXUMUYECKUH PsiJy
HaIpPsDKEHUH METAJLIOB).

O01mas xapakTepucTHKAa XUMHYECKUX
37eMeHTOB VA-rpynnsl. A3ot, ¢pocdop n ux
COC/IMHEHUS

OO61mas xapakTepucTHKa
3JIEMEHTOB V A-IpyIIIbl.
Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIEC CTENIEHU OKUCICHUS.
A30T, pacipocTpaHeHue B
npupoze, Gu3nIecKue u
XUMHUYECKHE CBOICTBA.
Kpyrosopor a3ora B npupoe.
AMMHuak, ero ¢puznueckue u
XAMHYECKHE CBOMCTBA, MOJyYEHUE
u npumenenue. Comu aMMOHUS, UX
(bu3HYecKue U XUMHUYECKIE
CBOICTBa, MPUMEHEHUE.
KauectBennas peakius Ha HOHBI
aMMOHUs. A30THasl KUCIOTA, €€
noJjiyueHue, pusndeckue u
XUMHUYECKHE CBOKCTBA (00IIME KakK
MIPEACTABUTEIS Klacca KUCIIOT U
cnernuduyeckue). McnonpzoBanue
HUTPATOB M COJICH aMMOHHUS B
KaueCTBE MHUHEPATbHBIX
ynobpenuii. XumMuueckoe
3arpsi3HEHUE OKPYKaroUel cpeibl
COCTMHEHUSIMU a30Ta (KUCIIOTHBIE
JIO%K]IU, 3arpsi3HEHUE BO3/yXa,
MOYBHI U BOJI0EMOB). Docdop,
AITOTPOTTHBIE MOTUPUKALIUN
docdopa, pusnueckue u
XUMHUYecKkue cBorcTBa. OKcuyg
dochopa (V) u xumudeckue
CBOMCTBA, MOJIYYEHHE.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VA-rpynmsl ¥ uX COeAMHEHUM C
y4E€TOM CTPOCHHMS UX aTOMOB.
XapakTepu3oBarh (pU3nUecKue u
XUMHUYECKHE CBOWCTBA MPOCTHIX
BelecTB a3ota u pocdopa u ux
COCIMHEHUH (aMMUaKa, coyiei
aMMOHHUS, a30THOU KHUCIIOTHI,
HUTPATOB, okcua dochopa (V) u
dbocdopHoii KKCIOTHI, PochaTos),
CHoCo0bI UX MOJIYYEHHUS,
MPUMEHEHHE U 3HAaYCHHE B IPUPOJIC
Y KU3HU yesoBeka. Onpeaensarhb
MOHBI aMMOHUS U (PochaTHOHBI B
pactBope. OOBSACHATH CYIITHOCTh
HKOJIOTUYECKUX MPObIIeMm,
CBSI3aHHBIX C HAXOXKICHUEM
coeaMHeHuH a3ota u dochopa B
okpyxaroieit cpene. [Lmanuposathb
Y OCYILIECTBJISATH Ha MPAKTHKE
XUMHUYECKHE dKCIIEPUMCHTEI,
MPOBOANTH HAOIOICHUS, 1eTaTh
BBIBOJIBI TI0 pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUU
71a00PaTOPHBIX OMBITOB H
MPAKTUIECKON PaOOTHI.




Hcnons3oBanue pocdaros B
KaueCTBE MHUHEPATBHBIX
yIOOpEeHMIA.

OO0masi xapakTepuCcTUKA XMMUYECKHX 7 OO01mas xapakTepucTHKa OOBACHATH 00IIME 3aKOHOMEPHOCTH
3jieMeHTOB IVA-rpynnel. Yriepoa u anemeHToB [VA-rpynmnsl. B U3MEHEHUHU CBOMCTB JIEMEHTOB
KPeMHUii, 1 UX COeJHHEHUA Oco0eHHOCTH CTPOEHUS aTOMOB, IVA-rpynnel u ux coeAMHEHUH ¢
XapaKTepHBIE CTEMICHU OKUCICHUS. | YIETOM CTPOCHHS UX aTOMOB.
VYrnepon, aluioTpONHbIE XapakTepu30BaTh GUINIECKUE U
Mou(UKAIIH, PACTIPOCTPAHEHHE B | XUMHUYECKUE CBOWCTBA IPOCTHIX
npupoze, Gu3nIecKue u BELIECTB YIJIepoJia U KPEMHUS U UX
XUMHUYECKHE CBOICTBA. coeuHeHuH (OKCUIOB yriaepoaa,
Ancop6musi. KpyroBopot yriepoaa | yroibHOUM KUCIOTHI, KapOOHATOB,
B nipupojie. Okcuapl yriepoaa, UX | OKCUJa KpeMHUs, KPEMHUEBOU
(bu3HYecKue U XUMHUYECKIE KHCJIOTBI, CUJTUKATOB), CIOCOOBI X
CBOIICTBa, JICIICTBIE HA KUBBIC MOJIyYeHUsl, IPUMEHEHUE U
OpraHU3MBbl, IOJy4YEHUE U 3HAYEHUE B MPUPOJE U KUZHU
IIPUMEHEHHE. DKOJIOTHYECKHE yenoBeka. OOBSICHATh NPUYMHHO-
po0JIEMBI, CBSI3aHHBIE C OKCHJIOM | CJIEZICTBEHHYIO CBS3b: CTPOCHHE
yraepoaa (IV), runotesa BEIllECTBA — CBOMCTBA —
IJ100aIbHOTO MOTEIUIEHUS IIPUMEHEHNE — Ha TpUMepax
KJIMMaTa, MapHUKOBBINA AP QEKT. COEIMHEHUH YIiIepoaa U KpEMHHUS.
VYroisibHas KUCIOTA U €€ COJIU, UX Onpenensats kapOOHAT- U CUITMKAT-
¢du3nueckre 1 XUMHUYECKHE HOHBI B pPacTBODE.
CBOMCTBA, MTOJIy4YEHUE U
npuMeHeHne. KadecTseHHas
peaxiusi Ha KapOOHATHOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, METUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM
XO35MCTBE.
OO0mme cBONCTBA METALIOB 16 OO01as xapakTepuCcTHKa PackppiBaTh CMBICI H3y4aeMBbIX

XUMHUYCCKHUX 3JIEMCHTOB —
MCTAJIJIOB HA OCHOBAHHUHU HUX

MOHATHH U MMPUMCHSATDH 3TU IMOHATHA
IIpU ONTMCAHUU CBOICTB BCIICCTB U




nojoxkeHus B [lepuoanueckoi
CHUCTEME XUMMUYECKUX AJIEMEHTOB
H.N. MenneneeBa u CTpOEHUs
atoMoB. CTpoeHue METaJuIoB.
Mertannuueckas CBS3b U
MeTaJuIMuecKasi KpucTauinueckas
pemeérka. DIEeKTPOXUMUYECKUI
PSA HAaIPSDKEHUM METAJUIOB.
duznyeckre U XUMHUECKHE
cBoicTBa MeTayuioB. OO0mue
CIOCOOBI OTYYEHUSI METAJLIOB.
[TonsiTve 0 KOPPO3UU METAIIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTajab, YyT'yH,
JIOPATIOMUHHM, OPOH3a) M UX
IIPUMEHEHHUE B OBITY U
IIPOMBIIUIEHHOCTH. X UMUYECKHUI
AKCIEPUMEHT: JleMOHCTpaluu:
OO0pa3ibl METANIOB U CILIABOB.
N3yuenune pe3ynbTaToB KOPpO3UHU
METaJIJIOB (BO3MOXKHO
HCIIOJIh30BaHNE
BUJICOMATEPHAIIOB).
JlaGopaTopHbIE OTBITHI:
O3znakomMieHme ¢ oopasamMu
METaJUIOB U CIIJIABOB, UX
(U3HYECKUMU CBOMCTBAMU.

ux npeppamieHuid. OObSICHATD
o0111e 3aKOHOMEPHOCTH B
MU3MEHEHHNH CBOMCTB
AJIEMEHTOBMETAJIIOB U UX
COEIMHEHUH ¢ Y4ETOM CTPOCHHUS HX
aTOMOB. XapaKTepU30BaTh
CTpOEHHE METAJLIOB, 00IIIHe
¢bu3nvecKkre 1 XUMHIECKHUE
CBOICTBa METAJLIOB.
XapakTepu30BaTh 00IIHE CITOCOOBI
noJxydeHus MeTaiioB. ONMUCHIBaTh
CHOCOOBI 3alIUTHl METAJUIOB OT
Koppo3un. CienoBaTh npaBuiIaM
6e3omacHoii paboThl B 1abopaTopun
IPY MCHOJIb30BaHUN XUMUYECKOM
MOCY/BI U 000PYTOBAHUSI.
[Tpon3BOANTH BEIYMUCICHHUS IO
YpaBHEHHSIM XHMHYECKHUX PEaKIuii,
€CII OIUH U3 PEAareHTOB COJACPKUT
IIPUMECH. Y4acTBOBATh B
COBMECTHOH paboTe B mape Wiu

rpynIe.

IlepBonayajbHbIe npeacTaBjieHus 00
OpPraHM4ecKHX BelecTBax

10

[TepBoHavanbHBIC TOHATHS 00
OpPraHNYECKUX BEIECTBAX KakK O
COEIMHEHUSIX yriepoja (MeTaH,
9TaH, ITUJIEH, alleTUJIeH, 3TaHO,
[JIMLIEPUH, YKCYCHAsI KHCIIOTA).
[TpupoHbIE HCTOUHUKHI

[ToaTBepk1aTh 0COOCHHOCTH
COCTaBa OPraHMYECKHUX BEIIECTB
MPUMEPAMU TPOCTHIX COETUHEHUI
(MeTaH, 3TaH, STUJICH, allCTHIICH,
STAHOJ, TIHIEPHH, YKCYCHAS
KHCJIOTA), B3aUMOCBSI3b




YIIIEBOAOPOAOB (YTOJIb,
MPUPOJIHBIN ra3, HeTh), TPOTYKTHI
ux nepepadboTku (OCH3UH), UX POJIb
B OBITY U TPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOJIOTHYECKU BKHBIX
BEIIIECTBAX: KUPAX, OENIKaX,
YIJIEBOAAX — M X POJIH B KH3HU
yenoseka. [IpousBoHbIe
YIJIEBOAOPOIOB — CIIHPTHI,
KapOOHOBBIE KHUCIOTHI U JP.
MarepuanabHOE €TUHCTBO
OpPTaHWYECKUX ¥ HEOPTaHMICCKHUX
COeIMHEHUI.

HEOPraHUYECKUX COCAMHEHUM
YIJIEpOJa U OPTAaHUYECKUX BELIECTB.
OnuchIBaTh PoJib OEIKOB, )KUPOB U
YIIEBOIOB B () YHKITMOHUPOBAHHUH
YKUBBIX OPTaHU3MOB, COCTaB
MPUPOTHBIX UCTOYHUKOB
YTJIEBOJIOPOIOB, KX POJIb B OBITY U
npoMbiluieHHOCTH. [IpoBOIUTH
BBIYMCIICHHS 10 YPABHEHUSAM
XUMHYECKUX PEAKIIUM.

Pe3epBHOe Bpemst

Hrtoro
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