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ITossicHUTENBLHAA 3alIMCKA

Pabouvas mporpaMma 1o npeaMery XuMus Ui ydanmxcs 8-9 KiaccoB cocTaBieHa Ha Ha
OCHOBE CJIETYIOIIUX JTOKYMEHTOB:

- ®enepanbublii 3aKoH 0T 29.12.2012 N 273-®3 (pea. ot 31.12.2014) «O6 oOpa3oBaHuy B
Poccuiickoit denepaunmny;

- @enepaibHbBIl TOCYAAPCTBEHHBI 00pa30BaTENbHBIM CTaHAAPT OCHOBHOT'O OOIIETO
0o0pa3zoBaHMs, YTBEPKACHHBIM MpukazoM MunHoOpHayku PO or 17.12.2010

Nel897 (c yueTroM BHECEHHBIX WM3MEHEHMM: mpuKazoM MwuHoOpHayku Poccum ot 29 nekalps
2014 rona N 1644, npukazom Munob6puayku Poccun ot 31 nexabpsi2015 roma N 1577,
npukazoM Munnpocseuenus Poccun ot 11 nexadbps 2020 roga N 712

- nmpuka3 MunnpocsemeHusi Poccun ot 18.05.2023 Ne 370 «O06 yTBepKaeHUH (eaepaibHOR
00pa30BaTebHOI IPOrpaMMbl OCHOBHOI'O OOIIETO 00pa30BaHU»;

- Konuenus npenoaaBanus yueOHOTo rpeaMera « XUMHUs» B 00pa30BaTeIbHBIX OPraHU3aIUsIX
Poccuiickoit denepanuu, peann3yonx OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI
(YtBepxknena Pemennem Komnerun Munuctepcersa [lpocsemenust Poccuiickoit deneparnum,
npotokoi ot 03 nexadps 2019 r. NelIK-4BH ).

- Yuebnuk ["abpuemnsa O.C., Xumus. (6azoBbiii ypoBens) [Ipocsemenue. 2021

[leqblo peanu3aiii OCHOBHOM 00pa3oBaTelIbHON TPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus
0 MPEeAMETY «XUMUS» U JOCTHKEHHE 00YJarOIUMHUCS PE3yIbTATOB U3YyUEHHS] B COOTBETCTBUU
¢ TpeOOBaHUSAMH, YCTAHOBICHHBIMU DeIepalibHBIM rOCYAapCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJapPTOM OCHOBHOTO 0011ero oopazopanusi. @opMUpOBaHHE OCHOBOIOJIATAOITUX ITOHATHHA O
3aKOHaX XUMHUHU, XUMUUYECKON CUMBOJIMKE.

3anauu:

- NO3HAKOMUTD YHAIIMXCSI C OCHOBHBIMU MOHSATHUSIMU M 3aKOHAMH XUMHH, XUMHYECKON
CHUMBOJIUKOM;

- popMupoBaTh yMEHHs HAOIIO/IaTh XUMHUYECKHE SIBJICHUS, TIPOBOJIUTH XUMHYECKUN
HKCMIEPUMEHT, IPOU3BOJIUTh PACUYEThl HA OCHOBE XUMHUYECKHX (DOPMYIBEIIECTB U ypaBHEHUI
XUMUYECKHUX PEAKIUM;

- pa3BHUBaTh y y4YalllUXCsl YCTOWUYMBBIM UHTEPEC K €CTECTBEHHO - HAYYHBIM 3HAHUSAM

- opMHUPOBATH OCHOBBI IKOJIOTHYECKUX 3HAHUH, IICHHOCTHOT'O OTHOIICHHUS K IPUPOJIE U
YEJI0BEKY

O0mas xapakTepuCcTHKA Y4e0HOro npeamMera « XuMHs».

Kypc XuMuu OCHOBHOW IIKOJBI OPUEHTUPOBAH HA OCBOEHHE OOYYaIOIIMMUCS OCHOB
HEOPraHMYECKON XMMHHM M HEKOTOPHIX TOHSATUH W CBEAeHUH 00 OTAEIbHBIX OO0BEKTax
OPraHUYeCKOW XUMHH.

CrtpykTypa coaepxaHus npeamera copMUpoBaHa Ha OCHOBE CHCTEMHOTO MOAXOJAA K €ro
nzydyeHnto. ConeprkaHue CKIJIAIbIBAETCS M3 CUCTEMBI MOHATHM O XMMHYECKOM JJIEMEHTE U
BEIIECTBE M CHCTEMbl MOHATUNH O XHMMHUYECKOM peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl [0  MPUHLMILY IIOCJIENOBATEIBHOIO pPa3BUTHS 3HAHMM Ha OCHOBE
TEOPETHUYECKUX NPEACTABICHUA PAa3HOTO YPOBHS: ATOMHO-MOJEKYJSIPHOIO YYE€HHUs, Kak
OCHOBBI BCEro ecrecTBo3HaHus. YpoBHs Ilepumomnueckoro 3axona [[. M. MenaeneeBa kak
OCHOBHOT'O 3aKOHA XMMHH, YYEHHUS O CTPOEHUM aTOMAa U XUMUYECKON CBA3M, MPEJCTABICHNUN
00 DJEKTPOJUTHYECKOW JMCCOIMAIMM BEIIECTB B pacTBOpax. TeopeTHueckue 3HAHUSA
paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX W OCMBICICHHBIX (aKTOB,
pa3BUBAIOTCS IOCJIEAOBATEIbHO OT OJHOIO YPOBHS K JpPYrOMY, BBINOJHASA (YHKIUH
OOBSICHEHUS! U TPOTHO3UPOBAHMSI CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEH MPaKTHYECKOIO
IIPUMEHEHUS U MTOIyYCHUS U3y4aeMbIX BEILECTB.

Takass opraHuzanus CcoJep)KaHUS Kypca CHOCOOCTBYET NPEICTABICHUIO XUMHUYECKON
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COCTABJISIOLIEH HAyYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPOJIBI.
Tem cambIM obOecrieyuBaeTCsl BO3MOKHOCTh (DOPMUPOBAHUS Yy OOYYarOMIMXCS LIEHHOCTHOTO
OTHOUIEHUSI K HAYyYHOMY 3HaHUIO U METOJIaM I103HAaHUs B HAYKE.
O100p _conepxaHus NMpPoBEAEH C Y4ETOM KYJbTYpPOJIOIMUECKOrO MOJXO0/a, B COOTBETCTBUM C
KOTOPBIM y4aliuecsi JOJDKHBI OCBOUTH COJEpXKaHWE, 3HauuMoe Uit (HOPMHUPOBAHHS
IIO3HABATEJILHOM, HPABCTBEHHONW M ACTETUYECKOW Kyib Typbl, COXPAHEHHUsS OKpYXKaroleh
Cpeibl U COOCTBEHHOTO 310POBbsI, /ISl TIOBCEAHEBHOM KU3HU U IPAKTUYECKON JEATEIBHOCTH.
Xumus Kak _yuyeOHasd JMCHUIUIMHA NpeJMeTHOU obsactu «EcTecTBeHHOHAy4HbIE MPEIMEThI»
o0ecrieunBaer:
*(OpMHUPOBAHNE CUCTEMbBI XUMHUECKUX 3HAHUHM KaK KOMIIOHEHTA 1IeJI0CTHOCTH HayYHOH
KapThl MUDA;
*0OBJIa/ICHUE HAYYHBIM IIOJIX0/I0M K PELICHUIO pa3IMYHbIX 3a7ay;
*OBJIa/ICHUE YMEHUSAMH (OPMYIHPOBATH THIIOTE3bl, KOHCTPYHUPOBATh, IPOBOIUTH
HKCIEPUMEHTBHI, OLIEHUBATH [10JIyYCHHbIE PE3YJIbTAThI;
*OBJIaJICHHE YMEHHEM COIOCTABIIATh IKCIEPUMEHTAIbHbBIE U TEOPETUYECKUE 3HAHUS C
O00BEKTUBHBIMH PEATHSMHU KHU3HH;
*BOCIIMTAHNE OTBETCTBEHHOT'O U OEPEKHOI0 OTHOLLIEHUS K OKPY’KaIOLIEl cpesie, 0CO3HaHuE
3HaYMMOCTH KOHLIENINH YCTOWYMBOIO Pa3BUTHS;
*(opMHUpOBaHHE YMEHHH 0€30macHOro M (PQPEKTHBHOTO HCIOIH30BAHUS JTaOOPATOPHOTO
000py10BaHUs, IPOBEAECHUS TOUYHBIX U3MEPEHUN U aJIeKBaTHON OLIEHKUIIOIYYEHHBIX
Pe3yJIbTaToB, NIPEACTABICHUS HAYYHO OOOCHOBAHHBIX apI'yMEHTOB CBOUX JCHCTBUI MyTEM
IPUMEHEHUS MEXIIPEIMETHOTO aHAIN3a YUeOHbIX 3aj1au.
Conep:kanpe Kypca XWMMH HampaBlieHO Ha (OPMHPOBAHWE W PA3BUTHE JHYHOCTH
o0yyaroIerocsi B MpoLEcce MCIOIb30BaHMs pa3HOOOpa3HbIX BHUJOB Y4eOHOH HESTEIbHOCTH.
[Ipu o0O0ydyeHMM XUMUU BbIpadaTHIBAIOTCA Yy4eOHBbIE JECHCTBHS, IO3BOJSAIOUINE BHUJIETH
npo0JIeMbl, CTABUTh LIENU U 3a/1a4M JUISl MX pelleHHs], pa3BUBATh [103HABaTEIbHbIC HHTEPECHI U
MOTHUBALIMIO K OOYYEHHIO, YMETh HCHOJIb30BaTh IMOJIYYEHHBIE PE3yNbTaThl B NPAKTUYECKOU
JESATEIBHOCTH.
Onucanue Mecta yueOHOro npeamMera « XuMus » B y4eOHOM IJIaHe.
Conepxkanne Kypca XMMHHM B OCHOBHOM IIKOJ€ sBiIseTcs ©0a30M A M3ydeHHs oO0IuX
XUMUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB, TEOPHH B crapuie Imkosie. Takum o00paszom,
coJiepKaHue Kypca XUMHUHM B OCHOBHOM ILIKOJIE MpescTaBisseT co0oil 6a30BOe 3BEHO B CUCTEME
HENPEPHIBHOIO XUMHUYECKOTO0 O0pa30BaHMsS M SBJISETCS OCHOBOM Ul TOCJENyHoIIeH
YPOBHEBOH U podmiibHON AU PepeHInaIm.
OO1ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaBiseT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68

yacoB (2 yaca B HEJIEINIO).

Hcnonw3oBanue obopynoBanus «Touka pocra» mpu peanuszarnmu aanHoi OIl mo3Bosnser
CO3/1aTh YCIIOBHSL:

® IJId paCIMpCHUA COACPIKaHNA IKOJIBHOT'O XUMUYCCKOT'O O6p2130BaHI/I5[;

* JUIS TIOBBIIICHHS MO3HABATENILHON aKTHBHOCTH OOYYAIOMIMXCS B €CTECTBEHHOHAYYHOM
o0JacTu;

* IS Pa3BUTHUSA JIMYHOCTH PeOEHKA B MpoIlecce OOYUEHHUsS XUMHHU, €r0 CIOCOOHOCTEH,
(GbopMHUPOBAaHUS U YIOBJIETBOPEHUSI COIIMAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* It paboOThl C OJAPEHHBIMH IIKOJIBHUKAMHU, OPTaHU3AIlMH UX PA3BUTHUS B PA3IUYHBIX
obmnactsix 00pa3oBaTeNbHOM, TBOPUECKOH IEATETHHOCTH.

IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0miero o0Opa3oBaHuUs
JOCTUTAIOTCS B XOZIe O0OY4YEHHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU M HOpPMaMM IOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yJIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW INO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACHIMPEHME OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHUs XMMUYECKOM HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEpHOW MH(OpPMaLUE O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUICKTHBE,  KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOW,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPH BBIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ITOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTaBIISIOUINE OCHOBY JIJIS
NOHUMaHMUA  CYIIHOCTM HAayyHOM KapTHHBI MHpa, TNPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX UYEIOBEKa C MPHUPOJHON Cpenoil, o poiu
XMWY B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH MO XHWMHH,
HEoOXoAuMBble Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUYECKUMH CpEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYEHMIO M TO3HAHHIO, JIFOOO3HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONW M HCCIEN0BATEIbCKON JEATEIIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBmi 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HH,

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY U3Y4EHUIO Npodeccuil 1 Tpyaa pa3iIndyHOro poja, yBaKeHHe K
TPyAy M pe3yibTaTaM TPYAOBOM JEATENBbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 10 XHUMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU



MPOJOHKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEImHON NMpodheCCUOHATBHONU NEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOT0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)KE€ B CUTYyalUAX, YTPOKAIOLINX 3J0POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJY4YaeMble MPU HU3YUYEHUU XUMHUH, JUISI PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, ISl OBBILICHHS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTeH MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pPe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNO0Te3a, (aKT, CHCTEMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JEATEIIHOCTH.

Ilo3naBaTebHbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS] IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKMX TIOHATHH  (BBIACNATH MX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMU MOHSATHIME), UCTIOIB30BaTh TMOHITHS JJISI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBA3U
MEXIy 00BEKTaMU U3YUYCHHS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHbIEC, JCTYKTHBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MNPEOOPa30BBIBATH IIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJICJIbHBIC TIPE/ICTABICHUS] — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW pEakiuu — TPU PEIICHUH Yy4eOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIHNi, BBIABISTH OOIIHME 3aKOHOMEPHOCTH, MPUYNHHO-CJICICTBEHHBIC CBSI3U H
MPOTUBOPEYUS B U3YyHAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAaYECTBE MHCTPYMEHTA MO3HAHMSA, a
TaKk)k€ B KauyeCTBE OCHOBBI i1 (OPMHPOBAHMSI THIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOpPETEHUE OMbITa TO TJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJO0M IPOIIECCa, CAMOCTOSTENIbHO TPOTHO3UPOBATH €0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOIO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ undopmaumeii:



yMEHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(YOPMALMIO PA3IMYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSATh pa3IMuHble METObI U 3alIPOCHI TP MOUCKE U 0TOOpe MH(OopMaLUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PA3IMUHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAbHYIO (OpPMY IpeiCTaBICHUS
uHPOpPMALIMM U WUTIOCTPUPOBATH pEIIAaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMU;

YMEHHUE HCMOIb30BaTh U aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIeI0BATEIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarollel NPUpOAHON CPEIbl.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBUA:

yMEHHUs 3aJaBaTh BONpPOCHl (B Xoie nauajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMol TeMmbl, (HOPMYIUPOBATh CBOM NPEJIOKEHHS OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; [eJlaTh [PE3CHTALMI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OIbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONPEeIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO OMPEAEIATh eI JIeATebHOCTH, MJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIH aIropuT™M ACUCTBUM MpU
BBIIMOJIHEHUH 33aHUN ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBaX W PEAKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeylaraeMble B YCIIOBUH 3aaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJEPKAHMA,
YCTAaHOBJIEHHOIO JaHHON (QenepanpbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K koHny oOyuyenust Ha ypoBHe OOO mpenMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIIIXCST YMEHHIA:

® DPACKpBIBATh CMBICJ OCHOBHBIX XMMHYECKUX TOHSATHI: aTOM, MOJEKYIa, XUMUIECKUH

JJIEMEHT, MpPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOpPOAHAs U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCUTEIbHAas aTOMHash M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas 0Nl XHMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,



3EKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas peaklys, KilacCupuKanus
peaxkuuii: peakluu COEIMHEHUs, PEaKLUU Pa3I0KEHUs, PEAKIUN 3aMELECHUS, PEaKIUU
o0OMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIUIOBON 3 (PEKT peakluu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHAs KOBAJIEHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10JIs1 BEILIECTBA (IIPOLIEHTHAs: KOHIEHTPALUs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHMBOJHMKY JJISI COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpeNeNATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COCIWHEHHAX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHW 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHAs! M MIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHs, 3aKOHAa ABOTaJIpo;
ONHKCBHIBATh M XapakTepu3oBaTh TabmmuHyto ¢opmy Ilepuomuveckoil cuUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnma (A-rpymma)» u
«moboynass mnoarpynna (b-rpymnma)», manbie U OoONblLIME NEPUOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMetoTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CJI05IM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

IIPUMEHATH OCHOBHBIE ONEpPALlMU MBICIUTEIBbHON NEATENIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHHE, CUCTEeMAaTH3AIHI0, KIAacCU(UKALUIO, BBIBJICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX DPEaKIIHM,
€CTeCTBEHHO-Hay4YHbIE€ = METOJbl ~ TO3HaHUs  —  HaOmOJaeHue,  H3MEpeHHue,
MOJIETTMPOBAaHKE, SKCIIEPUMEHT (PeasIbHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOM TMOCyIoM U 1abopaTOpHBIM
000pyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYSHHIO
U coOupaHui0 Ta3000pa3HBIX BEMIECTB (BOAOpOAA M KHCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB € OMPEACIIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MIIAHUPOBATH



Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHUCIIOT C TIOMOIIBbIO HHIMKATOPOB (JIakMyC, peHOIPTaIenH, METHIIOPAHK U JPyTHE).

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX MOHATHA: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi peaklus, XUMUYECKas
CBSI3b, TEIJIOBOM 3P dEeKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIU HOHHOIO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbBIE W HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METaJIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOW peakluH, MPeAeIbHO JIOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XHUMHYECKUX TMOHATUM U MPUMEHATH ITH
MOHSATUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJIeHHS (OpMYJI BEHIECTB U
YpaBHEHUN XUMUYECKUX PEaKIUM;

ONpEeNEeNATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY
KJIACCy COCNMHEHUH 1o QopmyiaM, BUJ XUMHUYCCKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUIMYecKasi) B HEOPraHMYECKUX COCIWHEHHUSX, 3aps] HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIMHEHUH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiuyaTh MOHATHS «TJIaBHas mnoarpymma (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymnma)», Mameie ¥ OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOAMYECKON Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsn A1apa, o0Ilee YMCiIo 3JIEKTPOHOB U pacHpeleIeHUe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;

KIIACCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIeCTBA, XHMHUECKUE
peakiuu (10 YHCIy U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 dexTy, Mo N3MEHEHUIO CTETICHEeH OKMCICHUSI XUMUYECKHUX JIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBATh) OOIME W CHENU(PUYESCKHE XUMUYECKHE CBOWCTBA
MIPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl ONMMCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaklnii HOHHOrOo 0OMeHa, YpaBHEHHS peaKIluii,
MOATBEP)KJAIOMINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXJYy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;



® [IPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHUS, BO3MOXXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (HopMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

e coOmoIaTh MpaBHJIia IOJB30BAHUSA XUMHYECKOH TOCylAoH U J1a00paTOPHBIM
0o0opyIOBaHUEM, a TaK)Ke IMpaBHUja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKA U YTIICKHUCIIOTO T'a3a);

® [IPOBOJUTH PEAKLUH, MOATBEP)KIAIOIINE KAYECTBEHHBIA COCTAaB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HW3YYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;

® [IPUMEHSTh OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATEILHOCTH — aHAJIU3 W CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUI0, BBISBICHUE IPUYMHHO-CIIECICTBEHHBIX
CBs3€M — JUIS M3y4YEHHs] CBOWMCTB BEIECTB M XMUMHUYECKHUX DPEAKIIHi, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).

COJAEP)KAHUE OBYUYEHUS

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM 4YellOBEeKa. XUMHUS B CUCTeMe Hayk. Tema u
BemecTBa. Du3nueckne CBOWCTBA BEIIECTB. ATperatHoe cocTosHHE BemlecTB. [loHsTHE O
METO/axX MO3HaHMs B XUMHH. YHCThIE BemecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI W MOJIGKYJbI. XHUMHUYECKHE JJIEMEHThI. CHUMBOJIBI XHMHYECKUX JIJIEMEHTOB.
[TpocTeie U cllOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAS aTOMHAst Macca. OTHOCHUTEIbHAS MOJICKYIIIpHAs
Macca. MaccoBasi JT0JIsI XUMHYECKOTO DJIEMEHTA B COSMHCHHH.

KomnnuectBo BemectBa. Monb. MomnspHas macca. B3anMOCBs3b KONWYECTBa, MAcChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSAMHEHUN.

Ousnyeckue W XUMHYCCKHE SIBJICHHUS. XHUMHYECKas peaknus W e MpPU3HaKH. 3aKOH
COXPAHCHHSI MACChI BEIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus XUMHYECKUX peaKinuii
(coenMHEHUS, PA3IOKESHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW ITOCYJOW, TpaBHJIaMid PabOTHl B J1a00OpaTopuu W NpHEMaMU
oOpareHusi ¢ J1abopaTOpHBIM OOOPYAOBAaHHEM, M3YUYCHHE U ONMUCAaHWE (PU3UIECKHX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne hu3nuecKuX (IJIaBICHHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKe, KHTIEHUE W KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIIOTOW) SIBJICHHM, HAOTIOICHNE
U ONHWCAaHWe TPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peaknud (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOjeicTBHE kene3a ¢ pactBopoMm comu meau (II), m3ydenuwe cmocoOoB
pa3JielieHusT CMECei: ¢ IOMOIIBI0 MAarHuTa, (UIHTPOBAHHWE, BBIAPUBAHWE, JUCTUJUISAIINS,
xpomaTtorpadus, TpoOBEeIEHHWE OUYUCTKH TMOBAapPEHHON COJM, HAOMIOJCHHEe U ONHCAHUE
pe3yNbTAaTOB MPOBEIEHUSI OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JIaHUE
MoOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).



Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEHT M IPOCTOE BELIECTBO.
Haxoxnaenne kucnopona B mpupoje, Gu3nuecKue U XUMHUECKUE CBOWCTBA (pEaKIud TOPCHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJNyYyeHHUS KUCIOpOJa B Jabopatopuu u
MPOMBINUIEHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOoIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bogopona B IIpUpOIE,
bu3nUYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucinoTer u comu.

Monsipablit 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM.

®usnyeckue cporMcrBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas [0Jisl BEIIeCTBa B
pactBope. XuMHYEeCKHUEe CBOMCTBAa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJIEC U B KU3HU
yenoBeka. KpyroBopor BOJbl B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa M OYMCTKa
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroliue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HecoleoOpasyromue. HomeHnkiatypa
OKCcUJI0B. PU3nyecKre U XMMUYECKHE CBOMCTBa OKCUAOB. [lonyuenue okcuoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nyecKkue M XHMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuyenue
OCHOBAHMH.

Kucnoter. Knaccuduxamus kucinor. Homenknarypa kucinot. Ousndeckue U XUMHUECKUE
cBoiicTBa KUCHoT. P akruBHoctr metamuioB H. H. bekerosa. I[lonyuenue kucior.

Comu. Homenknarypa coneil. ®du3znueckue U XumMudeckue coictBa coieil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeieNIeHNue COJepKaHUs KHUCIOpoJa B BO3AYyXe, MOJIy4eHHEe, COOMpaHue,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W IMpEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHHue), B3auMojeiucTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOXHO HCTIONB30BaHUE BUCOMATEPHUATIOB), HAOIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, HccaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM Jo0Jiel pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCIIEIOBaHNE OOpa3llOB HEOPTaHUYECKHX BEIIECTB PA3JTMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT W IIENI0Yel, M3ydeHHe
B3anmojeiicTeust okcuga menu (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETalaMu,
peakuuii HEeUTpaM3alHH, TOJYy4eHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIHU, PEIICHNUE SKCTIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxxueunme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn



[lepBble TOMBITKA KJIACCUPUKALMUKM XUMHUYECKUX »dieMeHToB. [loHstHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U IIEJIOYHO3EMEIbHBIC METAILIbI, TAJIOT€HbI, MHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHUJIBI.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux saemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juuHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux ssemeHToB Jl. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIX saep. MW3ortombl. nektponbl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbiX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemsl
. W. MeHnneneeBa. XapakTepUCTUKa XHUMHUYECKOIO 3JIEMEHTA IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil CHCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHasT) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucieHusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecchl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IEJI0oYed, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMK (rOpeHre, peakiiuy pas3yioKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie cea3u

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 8 KJlacce OCYIIECTBISETCA
4yepe3 HCIMOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYyYHBIX TOHSTHH, TaK U TOHSATHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUS: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(HKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIHWJ, HU30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, 00bEM, arperaTHOE
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
383151, ComHIie.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XUMHYeCKas peaKkuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrteMa XuMHYecKuX diaeMmeHTtoB /[l U.
MenneneeBa. CTpoeHune aroMOB. 3aKOHOMEpPHOCTH B H3MEHEHHUU CBOWMCTB XWUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, KAIMs, KaJIbIUd M HUX COCIMHEHUWA B COOTBETCTBHH C
MOJIO’KEHUEM dJIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUAbl XUMHYECKOM CBSA3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKU U BUJA XUMUYECKOH
CBSI3H.



Knaccudukanmss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHMHYECKHE CBOWCTBA
BCIICCTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIaCCaM HCOPraHUMYCCKUX COGI[I/IHeHlflf/'I, T'CHCTUYCCKAaA
CBs3b HCOPIraHUYCCKUX BCUICCTB.

Knaccuukanus XuMHUECKUX peakiuil M0 Pa3IuuHbIM MPU3HAKaM (IO YUCIY U COCTaBY
YyYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
SHJOTEPMUYECKHE PEAKIIUU, TEPMOXUMUYECKNAE YPABHEHUS.

[Tonatue o ckopoctu XxuMu4eckoi peakuuu. [loHsTne 06 0OpaTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsATME O TOMOreHHBIX M Te€TEpOreHHbIX peakuusax. Ilonsarue o
karanuse. llonarme o XxumuueckoM paBHOBecuu. @DakTOphl, BIUAOIIME HA CKOPOCThb
XUMHUYECKON PEAKIMH U IIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIMU, AJIEKTPOHHBIA OallaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlIeHHE YPAaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTHUUECKON NUCCOLMALUUA. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenb quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakium noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS pEeaKIUii HOHHOTO OOMEHa, TOJIHbBIE U
COKpAaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpeACTaBiIeHU 00 3JIeKTpOJUTHYECKON aucconuanuu. KadecTBEeHHblE peaklUd Ha HOHBI
[TonsTHE O TUIPONIH3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJICISIMA KPUCTAUTHYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB
U HeMeTauioB (rpadura W anmMmasa), CIOXKHBIX BEIIECTB (XJOpHAA HaTpus), HCCIETOBaHUE
3aBHCUMOCTH CKOPOCTH XMMHYECKOM peakIUu OT BO3AECUCTBUS pa3lIU4HbIX (HAKTOPOB,
UCCIIIOBAaHUE AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, Mpolecca AUCCOLMALUN KHUCIIOT,
niesoue U cosieid (BO3MOXHO MCIIONIb30BaHME BHJAEO MAaTEpUajoB), IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX TpPU3HAKK MPOTEKaHUS peaklnii MOHHOro oOMeHa (oOpazoBaHUE OCalKa,
BBbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX HPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEINIBHBIX pEaKUuil (rOpeHue, peakluu pa3jokKeHUs, COSAMHEHHs), Paclo3HaBaHUE
HCOPTaHUYCCKUX BCIIECTB C IMOMOMIBIO Ka4Y€CTBCHHBIX peaKHI/Iﬁ Ha HWOHBI, PCIICHHC
SKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTa/jibl 1 HX COeMHECHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOE€HHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJEHCTBHE C MeTalllaMH, HeMeTaJlJIaMH,
miesouamu).  XusopoBopopod. ConsiHas KHACIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxknelme Xi10puabl
U X HaXO0X/EHUE B IPUPO/IE.

OO6mrast xapaktepucThka 3JeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (QU3NYECKUE CBOWCTBA MPOCTHIX BELIECTB —



KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3NYECKHe U XUMHUYECKHE CBOICTBA
(oOme kak IpeNCcTaBUTENs Kiacca KUCJIOT M crneunuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE HIPOMBIIUICHHOTO croco0a MosyuyeHus cepHoil KucioTsl. Ilpumenenue
cepHOii KucIoThl. COJM CepPHOM KHCIOTHI, KAUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COEJMHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmiast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (QHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUIEeCKHUe
CBOMCTBA, MoyTydyeHre 1 npuMeHenue. Com aMMOHUS, X (PU3NYECKUEe U XMMUYECKUE CBOWCTBA,
npuMeHeHne. KadecTBeHHast peakiys Ha MOHBI aMMOHHA. A30THas KUCIOTa, €€ IMOJy4eHHe,
duznUeckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
yaoOpennii. XuMHUYECKOE 3arps3HEHHE OKPYKAIOLIeH Cpellbl COeNMHEHUSIMH a30Ta (KUCIOTHBIC
JOKIM, 3arpsi3HEHHUE BO3/yXa, MOYBBI U BOJOEMOB). Docdop, amuoTponHble MOIUPHKALUH
docthopa, puznyeckne nu xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nueckue W XUMHYECKHE CBOWCTBA, moiydeHue. Vcmonp3zoBanue ¢ochaToB B KadyecTBE
MHHEPAITBHBIX YI00pEHHIH.

OObmass xapaxktepuctuka 31eMeHTOB I[VA-rpynnbl. OcOOEHHOCTH CTpPOEHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHMS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancop6oius. Kpyropopor yriepoaa B mpupoJe.
Oxcuppl yraepona, ux (GU3NYecKue U XMMUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBIL,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriepona (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3PQekT. YronbHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIICHHOCTH U CEJTLCKOM XO35HCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHHUSX yIiiepojia
(MeTaH, 3TaH, ATWJIEH, AaleTUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(Th), MPOAYKTH HX MepepaboOTKu
(OeH3uH), ux poJsib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepualbHOE E€IUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHMN.

Kpemuuii, ero ¢usmueckne W XMMHYECKHE CBOMCTBA, MOJy4YE€HHUE M IPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmmue mnpenctaBieHuss o6 oxcune kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIJICHHOCTH. BaskHeiimue
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm

u3ydeHue o00paslloB HEOPraHMYECKHX BEILIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEIECHUE
KAueCTBCHHBIX PEAKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,



oTpaxaromue (u3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakinH Ha Cyiab(paT-uoOH M HAOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX U GocPOpHBIX YA0OpEHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEAaKIMd HAa HMOH aMMOHHMA M (ocdar-uoOH M H3ydYeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
HCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIed KpUCTANIMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOrasa, MojaydeHHe, COOMpaHue, paclio3HaBaHNe
U U3YyYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IpOBEIECHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWIMKAT-UOHbl U W3Y4YCHHE TMPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIICHHE C MPOIyKIHeH
CHWJIMKAaTHON MPOMBINIJICHHOCTH, PEIICeHHE JKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «Baxnelimme
HEMETAJIB M UX COCTUHECHUSY.

MeTajibl M HX COeAMHEHUS

OOmiass xapakTepUCTUKAa XHUMHUYECKHUX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHMHM MX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtaiauyeckas CBsI3b M METaUIMYECKas KpHUCTAJUIMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. PU3MUEeCKHEe U XUMUYECKHE
cBoiicTBa MetamioB. OOmme crnocoObl MoMy4eHus: MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATFOMUHUMA, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

H_IGJ'IO‘-IHI)IC METAJJIbI: ITOJIOKCHUEC B HepnonnquKoﬁ CHUCTEMEC XMMHUYCCKHX 3JICMCHTOB
I[. n. MeH,ueneeBa, CTPOCHUC UX ATOMOB, HAXOXKJACHUC B IIPUPOJC. Ddu3nyecKkue 1 XUMHIECKHE
CBOlCTBa (Ha MMpUMEPEC HATPUA U KaJ'II/ISI). OKCI/I)IBI U TUAPOKCUABI HATPUA U KaJIUA. HpI/IMeHeHI/Ie
ICJIOYHBIX METAJIJIOB U UX COCIUHCHHI.

[IlesrouHO3eMENbHBIE METAUIBI MarHMii M KaupLui: mosoxkeHue B llepuogmueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaxXO0XKICHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coearuHEeHUs
KanmbIusl (OKCU, TUAPOKCU, cONn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumudeckux snemeHto . .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoac. PU3NUYECKHE U XUMHUYECKHE CBOKCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepronnueckod cucreMe XuMHYeckux osnemeHtoB . U.
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAeHUE B mpupoae. OPuznueckue 1 XuMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuabl u conu sxkenesa (II) m xemesa (III), ux cocraB, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii IKCnepumMenm:



O3HaKOMJIEHHE ¢ OOpa3llaMH METAUIOB U CIUIaBOB, MUX (U3NYECKUMHU CBOWCTBAMM, U3y4YEHHUE
pEe3yJIbTaTOB  KOPPO3MM  METaUIOB  (BO3MOJKHO  MCIOJb30BAaHUE  BHUAEOMATEPUAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJbLUs U HATPUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHUCIOpoAe  (BO3MOXHO  HCIOJb30BAHHME  BUAEOMATEPHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAauECTBEHHBIX PEaKLMi Ha MOHBI: MarHus, KajblUs, allOMUHUS, LUHKA, *ene3a (II) u xenesa
(III), meu (II), HaOmroieHUE U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpus,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJI30BaHUE BHIEOMATEPUANIOB), UCCIIEOBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCHIa AIFOMUHHUSA U THIPOKCHIA LIMHKA, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4 110
TeMe «BaykHelIe MeTajulbl U UX COCIUHEHUSD).

XHMMHA M OKpYsKaoIas cpeaa

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM JKU3HM 4€JI0BEKa. be3omacHoe HCnoib30BaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip Hpu XUMHUYECKUX OXOTrax Hu
OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpyXKaromiedl  cpensl  (mpeaenbHas — JOMyCTUMAast
KOHIIEHTpanus Bemects, nanee — [1/1K). Poib XuMun B penieHur SKOJIOTHYSCKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:
n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIJIOB, MOJTUMEPHBIE MATEPUAJIBI).
Mescnpeomemnnie ceasu

Peanuzanus MexnpeaIMeTHbIX CBA3EH MpU U3yYeHUH XMMHHU B 9 KIlacCe OCYIIECTBISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHHM, Tak M MOHATHH,
ABJISIOLIUXCS CUCTEMHBIMU JUJISL OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOT' O 1IUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: HAy4HbIH (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MNEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHHUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEpUAIIbI.

®dusnka: marepus, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIBI,
pPaauOaKTUBHOCTh, MOJIEKYJA, DJJIEKTPUUECKUN  3apsisl, MPOBOAHHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pEmETKa, CIUIaBbl, (U3UYECKHe BEIMYMHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/161, COHILE.

buonorust: gorocunTes, apixanue, Ouocdepa, dKocHCTEMa, MUHEPATHHBIE YIOOPEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

l'eorpadus: armocdepa, rtumpocdepa, MUHEpadbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HUCKOIIaeMBbI€, TOININBO, BOJHBIE PECYPCHI.

Ilynkm «CHCTEMA OLEHKH JJOCTH)KEHUA [TIVIAHUPYEMBIX PE3YJIIBTATOBY,
saensemcs Ipunoscenuem xk Paboueti npoepamme xomopwlii 8kiouaem 6 ceosi.

- Kpumepuu oyenusanus pe3yiomamos

- I paghux konmpoavuwix Meponpusmutl

- Cnucok umozo8ulx NiaHUpyembvlX pe3yibmamos C YKA3aHueM 3Manos ux opmuposauus u
cnoco608 oyenKu






TemaTn4eckoe IVNIAHUPOBAHHE ¢ YKA3aHUEM KOJINYECTBA YaCO0B, OTBOAUMBIX HAa OCBOCHHE KaxKaoi TE€MbI, OCHOBHbIX BH/I0B yqeﬁﬂoﬁ
):[eﬂTeJILHOCTI/I06y‘laIOIIII/IXCﬂ.

8 KUIIACC
H KonuuyectBo yacoB JesATeIbHOCTh y4YHUTEJNsA € Hcnoab3oBanue
anMeHOBaHHe
NQ KOHTpO' HpaKTl/l' yueToMm nmporpamMmmsbl OﬁopyHOBaHI/Iﬂ
pa3aejioB U TeEM Buasbl aesiTeJJbHOCTH BOCIIUTAHUSA
/o Bcero JbHbIE yecKkHne
MPOrpaMmbIl yuyaumxcst
padoTsI padoTsbI
Paznen 1. [lepBoHayajibHble XUMHUYECKUE MOHATHUS
PackpbIBaTh CMBICHT H3ydaeMbIX yCTaHABJINBATH Jatuuk
NOHATUN. PackpeiBaTh poiib JOBEPUTEIIHHBIC TEMIIEPATYPBI
XUMUM B IPUPOJE U KU3HU OTHOIICHHMA MEXAY (TepmonapHsIit),
4eNI0BeKa, €€ CBSI3b C IPYyrUMU yquTeiIeM 1 | cnuproBka
Haykamu. Paznnuath uncThie oby-atomumucs,
CTIIOCOOCTBYIOIINX
BEIL[ECTBA 1 CMECH; OJTHOPOIHBIE
MO3UTUBHOMY
1 HEOJJTHOPOJIHbIE CMECH.
BOCHPHUATHIO
Pazmuuate pusmyeckue u 0byqaromIMHCS
XUMHUYECKUE SBJICHUS. TpeGoBaHMii U TPOCHO
CJ'IG,I[OBEITB aJIropurMam IIeJaroru4ecKoro
Xumusi — BakHast
5 HCIOJIb30BaHUS paboTHHKa; TOOYXIATh
o0acTh
11 9KCIEPUMEHTAIBHBIX METOJIOB — 00y4JaroImmxcs
. €CTECTBO3HAHMS U
N HAOJIOIEHUS ¥ DKCIIEPUMEHTA. cobmonare Ha ypoke
MPaKTUYECKON =
p Habmtoath ¥ OMHUCHIBATE HPHHITAIIBI yuebHoi
JIeSITENIbHOCTH YEJI0OBEKA
O0OBEKTHI IPH MIPOBEACHUI JUCHHTLTHHEL "
. caMOOpraHu3aluu
JIEMOHCTpAIIHA 1 JTa0OpaTOPHBIX
OTIBITOB 110 U3YYEHUIO
(hU3NYECKUX CBOWCTB BEILECTB,
CIIOCO0OB pa3ieIeHUs CMecei
BewecTs. [IpoBoauTh
XUMHUYECKHUM SKCTIEPUMEHT MIPU
pasnenennu cmeceit (Ha mpuMepe
OYHUCTKH TTOBAPEHHOM COJIHN) B
XO7Ie IPaKTUIecKoil paboTsr Ne




1.2

BemecrBa u
XIUMHYECKHE PeaKIInu
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2. CnenoBatTh mpaBuiIaM
MOJIb30BAHUS XUMUUECKOH
ocy/0i 1 1abopaTopHBIM
000pyJI0BaHUEM, a TAKKE
IIpaBUJIaM OOpAILEHHUS C
XMMHUYECKUMH BEIIECTBAMH B
COOTBETCTBHH C HHCTPYKIHECH
TP BBITIOJTHEHUH MTPAKTHYECKOH
pab6oter Ne 1. BrictpauBath
pa3BEPHYTHIC TNCHMEHHBIC U
YCTHBIE OTBETHI C OIIOPOM Ha
nHpopmanuio u3 yueOHUKA 1
CIIPaBOYHBIX MaTEPHAJIOB,
IPaMOTHO UCTIOJIb30BaTh
WU3Y4YCHHBIN OHATUNHBINA
anmapar Kypca XHUMHH

OmnpenemsaTs NpU3HaKU
XMMHUUYECKHX PEAKLHi, YCIOBUS
nx npotexanusi. OObSICHAT
CYIIHOCTH (PU3NYECKUX U
XMMHUUYECKHX SIBJICHUH C TOYKH
3pEHUS] AaTOMHO-MOJIEKYJIIPHOTO
yuenns. Knaccudummposars
XMMHUUYECKHE peaknu (110 Yucity
1 COCTaBY pearupyromux 1
00pa3yIomuXcs BEMIECTB).
CocTtaBiiaTh (HOpMyIIHI
OMHAPHBIX BEMIECTB IO
BaJICHTHOCTH U OTIPECIISITh
BaJICHTHOCTH TI0 (hopMyriam
BewecTB. PaccraBisaTh
K03()(pUIIMEHTHI B ypaBHEHHUSIX
XMMHUYECKHUX PEaKIIUH.
HaGmonate 1 onuceiBaTh

Becsl 251eKTpOHHBIE




0OBEKTHI ITPH TIPOBEICHUN
JIEMOHCTpanuii u 1abopaTopHBIX
onbIToB. IIpoBoIUTH
BBIYHCIICHUS IO (hopMyJiam
XMUMHYECKUX COCIUHEHUN U
YPaBHEHUSIM XUMHYIECKUX
peakuuii. [IpumeHsTs
€CTECTBEHHO- HAyYHbIC METOIBI
TIO3HAHMA (B TOM YHCIIE
HaOII0JIeHNEe, MOZIENINPOBAHUE,
SKCIEPUMEHT  OCHOBHBIE
omnepalyy MbICIUTEIbHON
JeSITeIbHOCTH (CpaBHEHUE,
knaccudukanys) BeicrpauBars
pa3BEPHYTHIC MUCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha
“HpOPMALUIO U3 yIcOHNKA U
CIIPaBOYHBIX MAaTEpPHAJIOB,
TPaMOTHO HCIIOJIb30BaTh
M3YYEHHbBIH NOHATUHHBIN
amnmapar Kypca XUMHH

Hroro no pazneny
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Paspnen 2. BaxkHelilue npeacraBuTe/ 1M HEOPraHMYeCKUX BelleCTB

2.1

Boznyx. Kucnopon.
[onsiTre 06 okcumax

Hcnonp30BaTh XUMHUYECKYIO
CHMBOJIMKY JIJISI COCTaBJICHUS
(hopMyIT BEeCTB,
MOJIEKYJISIPHBIX YpaBHEHHH
XMMHUUYECKHUX PEAKIHH C
y4JacTHEM KHCIIOPO/a.
XapakTepHu3oBath (ONUCHIBATE)
COCTaB BO3/yXa, (pu3nueckue u
XUMHUYECKHE CBOMCTBA
KHCIIOPO/Ia, CIIOCOOBI €T0

BKITIOYATh B YpOK
UTPOBBIC MPOLIETYPHI,
KOTOpBIE IIOMOTaIOT
TO/IJIEP>KATh MOTHBAITUIO
0o0yJaromuxcs K
TOJIYYEHHIO 3HAHUH,
HaJaKWBaHUIO
TTO3UTUBHBIX
MEXJTMYHOCTHBIX

OTHOIIIEHHK B  KJjacce,
TIOMOTAOT

[Tpubop s
OTIpe/ieIeHUs
cocTaBa BO3yXa




TIOJTy4eHHsI, TPUMEHEHHE U
3HAYEHHE B IIPUPOJIE U KU3HH
yenoBeka. CpaBHHBATh peaKIMK
TOPEHHS 1 MEJUIEHHOTO
okucyieHust. OOBSCHATH
CYIIHOCTH KOJOTHYECKUX
mpobIeM, CBI3aHHBIX C
3arpsI3HEHUEM BO3yXa.
CrenoBath npaBHuIaM
Oe3omacHo paboTH B
71a00paToOpHu MpH
HCIOJIb30BAHUN XUMHUUYECKOM
TOCY/Ibl U 00OpYIOBaHUS, a
TaKKe MpaBuiiaM o0palieHus ¢
TOPIOYMMHU BEIIECTBAMH.
[TnanupoBaTh ¥ OCYLIECTBIATH
Ha MPaKTHKE XUMHYECKNE
9KCTIEPUMEHTHI, IPOBOANTH
HaOJIOJIeHN S, AeNaTh BEIBOBI MO
pe3yibTaTtaM dKCIIepUMEHTa IpH
MIPOBEJICHUH J1a00PATOPHBIX
OIIBITOB U IIPAKTUYECKON
paboThl. BEIUUCIATH KOJIMYECTBO
BEILECTBA, 00BLEM Taza 110
¢dbopmynaM. YyacTBOBaTh B
COBMECTHOI1 paboTe B rpymre.
BricTpanBarh pa3BépHyTHIE
ITMCEMEHHBIE M YCTHBIE OTBETHI C
OIIOpO¥ Ha HHPOPMAIIHIO U3
yueOHMKA ¥ CLIPaBOYHBIX
MaTepHaioB, TPAMOTHO
HCIO0JIb30BaTh U3Y4ECHHbIN
TIOHATUMHBIN armapar Kypca
XUMUH

YCTaHOBJICHHIO
JOOpOKENATEIEHOU
aTMocepbl BO  BpeMs
YpOKa;

OpTraHU30BHIBATh

e cTBO
MOTHUBUPOBaHHBIX u
3PYAUPOBAHHBIX
oOyJammuxcsi Haja HX
HEYCIICBAIOIIUMH
OJTHOKJIACCHUKAMH,
JTAFOIIETO UM COILMATIBHO
3HAYUMBIN OIIBIT
COTPYAHUYECTBA u
B3aMMHOI ITOMOIIIH.




2.2

Bonopoua. Ilonsatue o
KHCJIOTaxX H COJISIX

PackpbIBaTh CMBICT H3y4aeMbIX
TIOHSTUH U IPUMEHSTh 3TH
TIOHSITHS TIPH OITMCAHUH CBOMCTB
BEIIECTB M UX TPEBPAIICHUI.
XapakTepHu3oBarh (ONUCHIBATE)
(busnIecKrne 1 XUMHIECKHUE
CBOMCTBa BOAOPO/a, CIIOCOOBI
€ro MOTyYCHNUs, IPUMECHEHHE.
Cobupats npudop amns
TIOTY4eHHS BOAOPOIa.
Hcnonp30BaTh XUMUUECKYIO
CHMBOJIMKY JUJISI COCTaBJICHUS
(dhopMyI BElIECTR,
MOJIEKYJISIPHBIX ypaBHEHUN
XUMHUUYECKUX PEaKLUi ¢
ydactueM Bojopoaa. Beraucnars
MOJISIPHYIO Maccy BEILECTB;
KOJIMYECTBO BEIECTBA, 00BEM
rasa, Maccy BeIeCTBa;
[TpoBoanTh pacuérsl 1Mo
ypaBHEHHSM XUMHUYECKUX
PeaKIuii: KOJIM4ecTBa, 00bEMa,
MAacCHI BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
peareHTOB MM NPOJYKTOB
peaknun. CrietoBath paBmiamMm
Oe3omacHo# paboTH B
n1abopaTopuu MpH
UCIIONIb30BAHMH XUMHYECKON
TIOCY/IbI ¥ 000pyI0BaHHMS, a
TaKKe MpaBwuiIaM 00pamieHns ¢
TOPIOYMMHU BEIIECTBAMH B OBITY.
[TnanupoBath ¥ OCYLIECTBISATD
Ha MPaKTHKEe XUMHYECKUE
9KCIEPUMEHTHI, IPOBOAUTD

Hudporoii
MHKPOCKOII




HaOJIOIEHNs, IeJaTh BBIBOBI 10
pe3ynbTaTaM dKCIEPUMEHTA.
Y4yacTBOBaTh B COBMECTHOM
pabore B rpymme

2.3

Bona. PactBopsl.
TTonstre 00
OCHOBAHUAX

PackpbIBaTh CMBICT H3y4aeMBIX
TIOHATHH ¥ IPUMEHSTh 3TH
TIOHSITHS TIPH OITMCAHUH CBOMCTB
BEILIECTB U UX MPEBpAICHUH.
XapakTepu3oBarh (pU3NUECKUE U
XHUMHUYECKHE CBOMCTBA BOJbBI, €€
POJIb KaK pacTBOPHTEIIS B
MIPUPOTHBIX MPOIIECCax.
CocTaBnsTh ypaBHEHUS
XMMHUYECKHUX PEAKIHH C
ydactueM Boabl. OOBSICHAT
CYIIHOCTH KOJOTHYECKUX
pooJIeM, CBA3aHHBIX C
3arpA3HEHUEM IIPUPOIHBIX BOJ,
CIIOCOOBI OYMCTKH BOJIBI OT
IIPUMECEH, MEPBI TI0 OXPAHE BOJ,
oT 3arpsi3HeHus. [nanupoBarts u
OCYIIECTBIISITh Ha IPAKTHKE
XMMHUYECKHE SKCIEPHUMEHTHI,
MIPOBOANTH HAOIOACHUS, 1ENATh
BBIBOJIBI TI0 pe3yJIbTaTam
SKCIIEpPUMEHTA NPHU NPOBEJICHUN
J1a00PATOPHBIX OIMBITOB U
MIPAKTUIECKOIl pabOoTEHI.
CrnemoBats paBUIIaM
6e3omacHoi paboTHI B
nabopaTopun Ipu
UCIIONIb30BAHMH XUMHYECKON
TIOCY/IbI U 000PYI0BaHMUS.
[TpoBoaNTH BEIYHCIIEHHS C




MIPUMEHEHNUEM MTOHSITHS
«MaccoBas J10JI4 BellleCTBa B
pactBope». BeicTpanBaTh
pa3BEPHYTHIE TNCHMEHHBIEC U
YCTHBIE OTBETHI C OIIOPOI Ha
nHpOPMANNIO U3 yIeOHNKA U
CIIPaBOYHBIX MATEPHAIIOB,
TPaMOTHO HCIIOIb30BaTh
H3YYEHHBIH NOHATUNHBIN
anmapar Kypca XHUMHH

2.4

OCHOBHEBIE KJIACCHI
HEOPraHN4YECKUX
COEJIMHEHU

11

KnaccuduiupoBats u3yyaeMbie
BEIIECTBA 110 COCTABY H
cpoiictBaM. COCTaBIIATh
(hopMyITBI OKCHIOB, KHCIIOT,
OCHOBaHHH, COJICH U Ha3bIBaTh
HX TI0 MEXYHApOIHOU
HOoMeHKIarype. [Iporao3upoBath
CBOMCTBa BEIIECTB HA OCHOBE
00IIMX XMMHYECKHUX CBONCTB
H3YYEHHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPHIM OHU
otHOCcATC. COCTaBIATH
MOJIEKYIISIPHBIC YPaBHEHHUS
PeaxImii, MILTFOCTPUAPYIOIIHX
XUMHUYECKHE CBOMCTBA U
CTIIOCOOBI TOTYYCHUS BEIICCTB
H3YYEHHBIX KJIACCOB/TPYIII, a
TaKKe MOITBEPIKIAOITIX
TEHETHUYECKYIO B3aUMOCBSI3b
MeX1Iy HUMH. [IpOU3BOIUTE
BBIUHCIICHUS [T0 YPABHEHHSIM
XUMHYCCKUX PEaKIIHH.
[T1aHUpOBaTh U OCYIIECTBIATH
HA MPAKTHKE XUMHYCCKHE

JHartuuk pH,
no3arop o0bEMa
JKHJIKOCTH,
OropeTka, JaTIiK
TEeMIIepaTyphI
IUTATUHOBBIH,
JIaTYUK aBJICHMS,
MarHuTHas
Melanka




Hroro no pazneny
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9KCIIEPUMEHTHI, IPOBOAUTH
HaOJII0ICHN S, 1e1aTh BIBOIBI MO
pe3ynbTaTtaM dKCIIepUMEHTa MpU
MIPOBEJICHUH J1a00PaTOPHBIX
OIIBITOB M MPAKTHYECKUX PabOT.
CrnemoBath IpaBUIIaM
6e3omacHoi paboTHI B
nmabopaTopun Ipu
HCTIONIB30BAHNN XUMHIECKON
TIOCYJIBI U 000PYIOBAHMUS.
BricTpauBarh pa3BEpHYThIC
MTUCbMEHHBIE M YCTHBIE OTBETHI C
OMopo¥ Ha MHGOPMAIIHIO U3
yueOHHMKa ¥ CLIPABOYHBIX
MaTepHayoB, IPaMOTHO
HCTIONB30BATh U3yUCHHBII
MOHATUMHBIN anmapaT Kypca
XUMHUH

Pasnen 3. llepunoauyeckuii 3axon u Iepuoauyeckas cucrema xumudyeckux daiemenToB J. . Menaeneena.

Crpoenne aToMoB. XuUMHU4yecKas cBsi3b. OKUCIAUTENBbHO-BOCCTAHOBUTEJIbHbIE PeaKU

[Tepuoanueckuii 3aKoH
u [lepuoanueckas
CHUCTEMa XUMHUYECKHX
anemeHnToB /. U.
Menpene-eBa.
CrpoeHue aToma

3.1

PackpeiBaTh cMBICI
HEepUOUYECKOTO 3aKOHA.
OnuceIBaTh CTPOECHUE TAOIHUIIBI
«[lepuonndeckas cucrema
XUMu4eckux 3ymementos J[. M.
Memnneneesay. MoaenupoBaTth
CTPOEHHUE aTOMa,
JHEPreTUYECKUX YPOBHEU U
II0JlypOBHEH NPH MOMOIIHU
PHUCYHKOB, JIEKTPOHHBIX
KOH(pHUTypauii 1
3IEeKTPOHHOTpapUIECKUX

WUHUIUUPOBATH u
HOJJICPKUBATH
HCCIIEI0BATENBCKYIO
JIeSTENIbHOCTh
oOyyaromuxcsd B paMKax
peanu3aiun UMH
WHIUBHUYaJIbHBIX "
IPYIIOBBIX
HCCIIeI0BATEIbCKUX
MPOEKTOB,  4TO  JacT
obyJaromumcest

BO3MOKHOCTh TIPHOOpECTH
HaBBIKH




3.2

XuMu4deckas CBS3b.
OKHCIIHTENBHO-
BOCCTaHOBHTEJIbLHEIS
peakuuu

¢dopmyn. IosicHaTh QuznIecKuii
CMBICT TIOPSIAKOBOT'O HOMEPA,
HOMEPOB NEPUO/Ia U TPYIIIILI
seMeHTa. XapakTepu3oBaTh
XUMHUYECKHE JIEMEHTHI IIEPBBIX
TpEX NEPUOOB, KaJIuil, KalIbLUN
" X COCIUHEHUS 10
noJsioxkeHu1o B [lepuonnueckoit
cucteme /.. Mennaeneena.
OOBACHATH 001IHE
3aKOHOMEPHOCTH B H3MEHEHHUH
CBOWCTB XUMHUYECKHUX 3JICMECHTOB
(M3MeHeHne paanycoB aTOMOB,
3JIEKTPOOTPHUIATETFHOCTH,
BaJICHTHOCTH) U UX COEMHEHUI
B IIpe/iesiaX MajblX EPUOJIOB U
[JIaBHBIX MOATPYIIII C YIETOM
CTPOEHUSI UX aTOMOB;
V4acTBoBaTh B COBMECTHOM
paboTe B mape WiH rpymIre.
BricTpauBarh pa3BEpHyThIC
MMCHbMEHHBIE U YCTHBIE OTBETHI C
OMopo# Ha HHGOPMAIIHIO U3
yueOHUKA U IPYTUX UCTOYHHUKOB,
B TOM unciie UHTepHera

PackpbIBaTh CMBICH H3y4aeMbIX
NoHATHH. OnpenessiTh BU
XUMUYECKOMU CBSI3U B
coenHeHUU. MonenupoBaTh
CTPOEHHUE MOJIEKYJI IPU IOMOLIU
PUCYHKOB, MOJIeNe,
JJIEKTPOHHBIX U CTPYKTYPHBIX
¢dopmyi. Mcnonb3oBaTh
XUMHYECKYIO CUMBOJIMKY JJIS

CaMOCTOSATEILHOTO
pEIICHUST TCOPETUUCCKOM
npobnemsl,  odopmIIeHUS
COOCTBEHHBIX uaeH,
YBaXXKUTEIHHOTO
OTHOWICHHUS K  YYy)XUM
unesM, oQGOPMIICHHBEIM B
paboTax JIpyTux
HUCCleqoBaTeNie,  HaBBIK
Hy6HI/I‘-IHOFO BBICTYIIJICHUSA
nepen ayIuTopuel,
apryMEeHTUPOBAHUS U
OTCTaWBaHMS CBOEH TOUYKHU
3pCHHUSL.

JlaTamk
TeMIEepaTyphbl
IUIATHHOBBIH,
JTaTIHK
TeMIEPaTyphbl
TEpMOIIApHBIN




cocTaBieHus (POPMYJT BELIECTB,
AJIEKTPOHHOTO OajlaHca peaKIii.
OmnpenemnsaTs CTeNeHb OKUCIEHUS
aTOMOB XMMUYECKHX JJIEMEHTOB
1o popMyJaM U COCTaBISTh
(opMynBl OMHAPHBIX
COEIMHEHHH MO CTETIEHU
OKHCJICHHS aTOMOB XHMHYECKHUX
aseMeHToB. OnpenensiTh
OKHCJIUTEIb ¥ BOCCTAHOBHUTEI.
PaccraBnsaTh k03¢ GHULNEHTH B
CXeMaxX MPOCTHIX OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN
METOJIOM 3JIEKTPOHHOTO
Oananca. Habnronats
XMMHYECKHE OMBITHI 110 TUIaHy,
aHAIN3UPOBATH U JIENIATh
BeIBOJIBI. Mcmonb3oBate UKT
JUISL CO3JIaHMsT MOJIEIIEH,
MIOJITOTOBKH TIPE3EHTALINH,
JIOKJIaJIOB 110 TeMe. BbicTpanBath
pa3BEPHYTHIC MUCHMEHHBIC U
YCTHBIE OTBETHI C OIIOPOM Ha
nHpopmanuio u3 yueOHUKa 1
JPYrUX UCTOYHHKOB, B TOM
yucie MHTepHeTa

Hroro no pazneny 15

PesepBHOE BpeMst 2
[TpomexxyTouHas aTTecTanus.
Konrpomnbnas padora 3a kypc 8 1
KJacca

OBLIEE KOJIMYECTBO 68




YACOB I10 ITPOT'PAMME

KonuuyectBo yacos JeATeJbHOCTL y4HTEIsA € Hcnoab3oBaHue
Kontp Tpaxt yyeToM MPOrpaMMbIl 060py10BaHNs
BOCIIMTAHUS
No HaumeHnoBanue pa3aesioB o- H-
Buasl aeaTeJJbHOCTH
n/n U TEM NIPOTrPaMMbI Bcero JbHbIE YyecKue
y4yammxcst
pador pador
bl bl
Pa3gen 1. BeuecTBo H XMUMHYeCKHE peaKIuu
XapakTepHu30oBaTh YCTaHABJIMBATh [pubop mis
XUMHUYECKHUE 3JIEMEHTHI JIOBEPUTENbHbIE WUTIOCTpaLi
NIEPBBIX TPEX NEPUOJOB, KauUs OTHOIICHMA MEXAY 3aBUCUMOCTH CKOPOCTH
U KaJIbLHs 110 UX [OJIOKEHHUIO YIUTEIIEM u XUMHYECKOHN Peakiuu OT
B [lepuopuueckoii cucreme /I. 06yqa}60mHMHc;[, yCII0BUHI
CIOCOOCTBYIOLIUX
. Menpeneesa. yiot Haruuk
MO3UTUBHOMY
Knaccudunuposars u 3JIEKTPONPOBOJHOCTH,
BOCHPHUATHIO R
Ha3bIBaTh HEOPTaHUYECKUE 0byqaromIMHCs J03aTtop 00bpéMa
BELLECTBA U3yUYEHHBIX TpeGOBaHMiA M IPOCHO JKUJIKOCTH, OIOpeTKa
kaaccoB. OMUCEIBaThL 06H.II/I€ IIeJaroru4ecKoro
IloBTOpEHME U o
. XUMHUYECKHE CBOMCTBA paboTHHKa; MOOYXKIATh
yray0JeHne 3HaHuH
1.1 5 1 BEIIECTB Pa3IMYHbIX KJIACCOB, O0yJaromuxcs
OCHOBHBIX Pa3JIeNioB Kypca .
g p yp MOATBEPKIaTh CBOMCTBA coOMmoaTh  Ha  ypoKe
KJjlacca =
TPUMEPAMHU MOJIEKYIISPHBIX HpAHIHIIET yue6Hoi
YPaBHEHUN XMMHUYECKUX JUCTIHTLTHHEL "
o caMOOpraHu3aluu
peakuuii. OnpeaensaTs BUj
. CTPOUTh
XUMHUYECKON CBS3H U TUIT
; BOCIIUTATENIbHYIO
KpUCTANINYECKON PEeIETKU JIESTENBHOCTD ¢ YHeToM
BewecTBa. [IporunosupoBaTth KyJIBTYPHBIX  PasIIH4Hii
CBOMCTBA BEIIECTB B JIeTeH, MOJIOBO3PACTHBIX
3aBUCUMOCTH OT UX CTPOEHHUSI. u WHIVBUAYAIbHBIX
BricTpanBath pa3sBépHyTEIE 0coOeHHOCTeN;

TIMCBbMCHHBIC 1 YCTHBIC




1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
XUMHYECKUX PEaKITIi

OTBETHI C OIIOPOI Ha
HHPOPMAIIUIO U3 YICOHUKA U
CIIPaBOYHBIX MAaTEpHAJIOB,
IPaMOTHO UCIIOJIb30BaTh
H3y4eHHBIN MOHATUHHBIN
ammapaT Kypca XHMHH

PackpriBaTh cMbICT
HU3y4aeMbIX ITOHATUH U
MIPUMEHSTH 3TH MOHATHUS MPU
OTMCaHWU CBOMCTB BEIIECTB U
UX MPEBpalLECHU.
Knaccupumnmposats
XIMHUYECKHE PeaKIuH 110
PAa3IHYHBIM MIPU3HAKAM.
YcTaHaBIMBATH 3aBUCHMOCTD
CKOpPOCTH XUMHYECKOH
peaKkuuy OT Pa3InIHBIX
(aktopoB. [IporHo3upoBath
BO3MOYXHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPaICHHI B
Pa3IUYHBIX YCIOBUSIX.
OmnpenensTe OKUCITUTENb U
BoccTaHoBuTeNb B OBP.
CocTaBisiTh 31€KTPOHHBIN
OanaHC peaKIum.
[Ipou3BOIUTH BEIYUCIICHUSI 10
XUMHUYECKUM YPaBHEHHUSM.
YyacTBOBaTh B COBMECTHOM
paboTe B mape wid rpymie.
BricTpanBath pa3BEépHyThIE
MMMCbMEHHBIC U YCTHBIC
OTBETHI C ONOPOIl Ha
nHdopMmanuio u3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHUAJIOB,




IPaMOTHO UCTIOJIb30BaTh
H3YyYeHHBIN MOHATUHHBIN
anmnapar Kypca XUMHU

1.3

DNeKTpOTUTHICCKAS
JIACCOLIUALINS.
XUMUYECKUE PEaKINH B
pacTBopax

PackpeiBaTh cMbICT
H3y4YaeMbIX ITOHATHH, a TaKkKe
CMBICI TEOPUH
SJIEKTPOIUTUIECKON
nauccorpanii. OObSICHATH
TIPUYUHBI
3JIEKTPOMPOBOTHOCTH BOJAHBIX
pacTBOpPOB BEIIECTB,
pa3nuyath ciadble U CIIHHBIC
31eKTpoIUThL. COCTaBISAThH
YpaBHEHMSI JUCCOLUALUU
KHCJIOT, ISJI0YEH U COJICH,
TIOJIHBIE U COKpAILEHHBIE
HWOHHBIE YPaBHEHUS
XUMUYECKUX PeaKLuil
HOHHOTO 00MeHa, KpaTKHe
HMOHHBIE YPAaBHEHUS TPOCTHIX
peaxkuuii TUAPOIN3a COJIECH.
Xapaktepru3oBaTh 00mIHe
XUMHUYECKHE CBOMCTBA
BELLECTB Pa3IMYHbIX KJIACCOB
Ha OCHOBE TEOPUH
3JIEKTPOIUTUYECKON
JTIUCCOLIMAITNH; TIOJTBEPKIATh
CBOMCTBa IpUMEPAMHU
MOJIEKYJISIPHBIX 1 MOHHBIX
YPaBHEHHUH XUMHUYECKUX
peaxuuii. Pemath
SKCIIEPUMEHTAIIBHBIE 3a/1a4l
o teme. [lnanupoBate u
OCYLIECTBJISITh Ha MPAKTUKE




XMMHUUYECKHE SKCIEPUMEHTBI,
MIPOBOANTH HAOMIOCHUS,
JIeTIaTh BBIBOABI IO
pe3ynbTaTaM SKCIepUMeHTa
TIPY TIPOBENICHUN
mab0paTOPHBIX OMBITOB U
MPAKTUIECKHUX padoT.
CrnemoBats IIpaBUIIaM
Oe3omacHo paboTH B
nmabopaTopuu MpH
HCIOJIb30BAHUU XUMHUUYECKOM
TOCYJIbI U 000PYIOBaHUSL.
[IpoBoANTH BBIYHCIIEHHS IO
XMMHUYECKHM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOMI
paboTe B mape Wi IpyTIe.
BricTpanBath pa3BEépHyTHIC
MTICEMEHHBIE U YCTHBIC
OTBETEHI C OTIOPOi Ha
“HpOPMALHUIO U3 YIcOHNKA U
JPYrUX UCTOYHHKOB
nHpopManny, B TOM YncIie

Hurepuera
HUroro no paznery 17
Paznen 2. Hemeraaibl 1 HX COeTHHEHHUSA
OOBsICHATD 001IHEe BKJIFOYATh B YPOK WIPOBbIe | Ammapar Juis MpoBeAeHUs
3aKOHOMEPHOCTH B U3BMECHEHHUH | HPOLCAYPHI, KOTOpPbIC XUMHUYECKUX peaKuHI‘/i
06 CBOICTB HEMETAJJIOB U UX HIOMOTraroT HOAZIEPKATE (AIIXP), mpubop s
111ast XapaKTepUCTHKA .
patep COEIMHEHNI B TIpeienax MOTHBAIIIO OOYHAIOWHMXCA | 110yyenus ra3oB WK
2.1 XUMHUYECKUX DJIEMEHTOB 4

VIIA-rpymms!. [anoresst

MaJIbIX MEPUOJIOB U IJIaBHBIX
noarpynn [lepuoanyeckoit
CHCTEMBI XUMHUYECKHUX
3JIEMEHTOB C Y4ETOM CTPOECHMS

K TIOJYYEHHIO  3HaHWM,
HaJIaXKUBAHUIO

MMO3UTUBHBIX
MEXKITMYHOCTHBIX

anmnapat Kumnna
Tepmopesucrop-
HBIN TaTYUK TEM-
nepaTypshl, JaTIUK




HX aTOMOB. XapaKTepu3oBaTh
(dusnYecKrue 1 XUMUYECKHUE
CBOWCTBA NMPOCTHIX BEILIECTB
raJloTeHoB (Ha IpuMepe
XJIOpA) U CJIOKHBIX BEIIECTB
(xI0poBOIOpPOaA, XITOPHIA
HATpH), CIIOCOOBI X
TIOTy4eHHS, TPUMCHEHHE U
3HAYEHHE B IIPUPOJIE U KU3HH
yenoBeka. OnpenensTs
XJIOPU/I-UOHBI B PacCTBOPE.
[ImaHupoBaTh U OCYIIECTBIATH
Ha MPaKTHKEe XUMHYECKHE
9KCIIEPUMEHTHI, IPOBOAUTH
HaOJIIOICHMSI, 1€JIaTh BBIBOJIBI
TI0 pe3yabTaTaM
9KCTIEPUMEHTA IIPH
MIPOBEICHUH J1a00PaTOPHBIX
OITBITOB M MPAKTHYECKUX
pabor. CienoBaTh paBuiIaM
6e3omacHoi paboTHI B
71a00paTopHu Mpu
HCIOJIb30BAaHUU XUMHUYECKOM
TOCY/IbI U 000PYIOBaHUSI.
BricTpanBath pa3BEpHyThIE
MTICEMEHHBIE U YCTHBIC
OTBETEHI C OTIOPOi Ha
nHdopMmanuio u3 yueOHUKA U
CIIPaBOYHBIX MAaTEpPHAJIOB,
IPaMOTHO UCIIOJIb30BaTh
W3Y4YECHHBIN NOHATUNHBINA
ammapar Kypca XUMHH

2.2

OO1mas xapakTepucTHKa
XUMHYECKHX JIEMEHTOB

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B H3MCHCHUH

OTHOIIECHMH B  KJacce,
MOMOTAalOT YCTaHOBJICHHIO

TIOOPOKETATEIEHOM
atMocepbl  BO  BpeMs
ypOKa;

OpPraHU30BBIBATh IMIEPCTBO
MOTHUBUPOBaHHBIX u
3PYAUPOBAHHBIX
oOydJaromuxcsi  Hajg  UX
HEYCIICBAIOIIUMH
OJTHOKJIACCHUKAMH,
JAIOIIET0 WM COLHAIBHO
3HAYUMBIN OIIBIT
COTPYAHUYECTBA u
B3aMMHOM MOMOIIIH;
WHUIIUHUPOBATH )44
MOJIICPIKUBATh
UCCIIeJ0BATEIbCKYIO
JIESITeIIbHOCTD
oOyyaromuxcsd B paMKax
peanu3aiu UMH
WHAWBUIYaJIbHBIX n
IPYIIIOBBIX
HCCIIEI0BATEIBLCKUX
MIPOEKTOB, 4TO JacTt
obyJaromumes

BO3MOKHOCTh TIpHOOpecTH
HaBBIKH CaMOCTOSTEILHOTO
pelleHuss  TEOpEeTHUYECKOU
mpobneMsl,  oopmMIeHHS
COOCTBEHHBIX uaeu,
YBa)KUTEIHEHOTO

OTHOWICHHA K  9Y)KUM
unesM, O(OPMIIEHHBIM B
paborax JIpYyTUX
HCCIIeI0OBATEIICH, HaBBbIK
MyOIMYHOTO BBICTYIICHUS

pH, naTuuk snek-
TPOIIPOBOJHOCTH,

JlaTuuk HUTpaT-
HOHOB




VIA-rpynnsl. Cepa u eé
COEIMHEHUS

CBOMWCTB 371eMeHTOB VIA-
TPYIIBI ¥ UX COSIMHEHUH C
y4ETOM CTPOCHHUS HX aTOMOB.
XapaxTepuzoBath puznueckue
U XUMUYECKUE CBOHCTBA
IIPOCTOTO BEIIECTBA CEPHI U €€
COeIMHEHHH (cepoBoOpOa,
OKCHJIOB CEPBI, CEpPHOU
KHCJIOTHI, CYyNIb(HaToOB),
CIIOCOOBI UX TTOJTyYICHUS,
NIPUMEHEHNE U 3HAYCHUE B
MIPUPOJIE U KU3HH YEIIOBEKa.
OnpenensiTe HaTUune
CyJb(aT-HOHOB B PacTBOPE.
OOBSICHATB CYIIHOCTD
9KOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C ITEPepabOTKON
COE/IMHEHUH CepHl.
[TnanupoBath 1 OCYLIECTBIATH
Ha MIPAaKTHKE XUMHIECKHE
9KCIIEPUMEHTHI, IPOBOAUTH
HaOJIIOICHMSI, 1€JIaTh BBIBOIBI
0 pe3yJbTaTaM
skcrepuMenTa. CienoBaTth
IpaBuiIaM Oe30macHoit
paboTh! B mTabopaTopuu Ipu
HCTIONIb30BAHMN XUMHIECKON
TIOCY/IbI U 000PYI0BaHHUS.
[Tpou3BoANTD BEIYHCIIEHHS IO
XMMHUYECKUM YPaBHEHUSIM.
Hcnonp3oBate mpu
BBINTOJTHEHHH Y4eOHBIX
3aJaHU{ TEKCTH yUeOHUKa,
CIIPaBOYHbBIE MaTEPUAIIBI
(ITeproanyecKyro cUCTEMY

nepen ayauropueii,
apryMeHTHPOBaHUs u
OTCTalBaHUS CBOEH TOUKHU
3peHusl.




2.3

OO6mrast xapaKTepUCTHKA
XUMHUYECKHX AJIEMEHTOB
VA-rpynnsl. A3oT,
dhochop u ux coenuHeHUS

XUMU4ecKkux 3nemeHToB J[. U.
Memnneneesa, TabIUILy
pacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUI U COJICH B BOJE,
ANEKTPOXUMHUYCCKUN P
HaTPSHKCHAN METaIJIOB).
Hcnonp3oBate mpu
BEITIOTHEHUH YUEOHBIX
3aaHui ¥ B TIpoIiecce
HCCIIeTOBATEIIbCKON
JIeSITeIbBHOCTH HAy4HO-
MOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEPIKaHus,
CIIPaBOYHBIE MaTepUaIbl,
pecypcsl MHTEpHETA

OOBACHATH 001IIHE
3aKOHOMEPHOCTH B M3MEHEHUH
CBOWCTB 3JIeMEeHTOB V A-
TPYIIBI ¥ UX COSIMHEHUH C
y4E€TOM CTPOCHHUS X ATOMOB.
XapaxrepuzoBath puznueckue
U XUMUYECKUE CBOHCTBA
MPOCTBIX BEIECTB a30Ta U
¢docdopa u ux coequHESHUI
(ammuaka, coneil aMMOHWUSI,
A30THO# KUCIIOTHI, HATPATOB,
okcuaa pocdopa (V) u
(hochopHOI KHCTIOTHI,
(dhocdaToB), ciocoObI X
MOJTy4eHHsI, TPUMEHEHHE U
3HAYEHHE B [IPUPOJIE U KU3HH
yenoBeka. OnpenensTb HOHbI
aMMOHUS 1 pocdaTHOHBI B
pactBope. OOBICHATH




CYILIHOCTb SKOJIOTHUECKUX
po0IieM, CBSI3aHHBIX C
HaXO0XKJICHUEM COCANHEHUH
azora u Qocdopa B
OKpYKarollei cpene.
[TnaaupoBaTh ¥ OCYLIECTBIATH
Ha MPaKTHKE XUMHIECKNE
9KCTIEPUMEHTHI, IPOBOANTH
HaOJTIOZICHUSI, AETATh BBIBOJIBI
TI0 pe3yabTaTaM
9KCIIEPUMEHTA MIPU
MIPOBEICHUH J1a00PATOPHBIX
OIIBITOB U IIPAKTUYECKON
pabotsl. CretoBaTh IpaBUIaM
Oe3omacHoii paboThI B
nmabopaTopuu MpH
HCTIONIB30BAHNN XUMHIECKON
TIOCYZIbI 1 000pyIOBAHHMS.
[Tpou3BoANTH BEIYHCIIEHHS IO
XMMHYECKUM YPaBHEHUSIM.
Hcnonb3oBate mpu
BBITIOJIHEHUHU YUeOHBIX
3aaHU{ TEKCThl yUeOHUKa,
CIPaBOYHBIC MAaTEPUAIIBI
(meproANYECKyIO CHCTEMY
XUMHUUYECKUX 351emeHToB [1. U.
Menzeneesa, TaOuILy
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B BOJE,
IIEKTPOXUMHUUCCKHUN PsifL
HaTPSHKCHUH METaNJIOB)

2.4

OO1mas xapakTepucTHKa
XUMHYECKHX JIEMEHTOB
IVA-rpynnel. Yrunepon u

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B H3MCHCHUH
CBOMCTB 2JjieMeHTOB [VA-




erMHI/Iﬁ U UX COCIUHCHUA

TPYIIBI ¥ UX COSIMHEHUH C
y4ETOM CTPOCHHUS UX aTOMOB.
XapaxTepuzoBath puznueckue
U XUMUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB YIIepoaa 1
KPEMHHUS U UX COSANHEHUH
(OKCHIOB yriIepoia, yroIbHOM
KHCJIOTHI, KapOOHATOB, OKCHAA
KpPEMHHS, KPEMHHUECBOH
KHCJIOTHI, CUJINKATOB),
CIIOCOOBI UX ITOJTy4YCHUS,
NIPUMEHEHNE U 3HAYCHHUE B
MIPUPOJIE U )KU3HH YEJIOBEKa.
OOBSICHATH TPUYUHHO-
CJIEJICTBEHHYIO CBSI3b!
CTPOCHHE BEIIECTBA —
CBOMCTBa — TMPUMEHEHHUE — Ha
IIpUMepax COeANHEHN I
yriiepoJia ¥ KpeMHHSI.
Omnpenensts kapOoHAT- U
CHJIMKAT-HOHBI B PacTBOpE.
OOBSICHATD CYIIHOCTD
9KOJIOTHUECKUX MPoOIIeM,
CBSI3aHHBIX C HAXOXK/ICHHEM
YITIEKHUCIIOTO I'a3a B
OKpY’KaloIeH cpeze.
[MonTBepxnaTh 0COOEHHOCTH
COCTaBa OPraHMYECKHUX
BEIIECTB IIPUMEPAaMH IPOCTHIX
COe/IMHEeHMH (MeTaH, 3TaH,
STHIIEH, alleTHIIeH, STaHOJI,
[IIULEPYH, YKCYyCHAsI
KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COETUHEHUN
yrIIepoJia U OPraHuueCKUX




BemecTB. OMUCHIBAThH POJIb
OEIIKOB, KHPOB U YIIICBOJIOB B
(YHKIIMOHUPOBAHUH KHUBBIX
OpraHu3MOB, COCTaB
MIPUPOHBIX UCTOUHUKOB
YTIEBOAOPOIOB, HX POJH B
OBITY ¥ IPOMBIIIIJICHHOCTH.
[IpoBOINTH BEIYUCIICHUS 10
YpaBHEHISIM XHMHUYECKHX
peakuuit. IlnanupoBate u
OCYIIECTBIISITh HA MPAKTUKE
XHUMHUYCCKHUE YKCTIICPUMEHTEI,
MIPOBOIUTH HAOJIOACHUS,
JIENIaTh BBIBOJIBI ITO
pe3ynbTaraM dKCIepUMEHTa
TIPH TIPOBEICHUH
Ma00paTOPHBIX OIMBITOB U
MPAKTUIECKHUX PadoT.
CrnemoBats IpaBUIIaM
Oe3omacHo# paboTH B
71a00paToOpHu MpH
HUCTIOJIb30BAHUN XUMHUYIECKOMN
MOCYJIbl U 000PYIOBAHUSI.
Hcnonb3oBate mpu
BBIMOJIHCHUH YICOHBIX
3aJaHui TEKCTHI YUeOHUKA,
CIIPAaBOYHBIC MaTEPUAIIBI
(ITeprogmyeckyro cucTeMy
XUMHUYECKuX 3emeHToB . U.
MemnneneeBa, TaOIHILy
pacTBOPUMOCTH KHCJIOT,
OCHOBaHHUHU M COJICH B BOJE,
BJIEKTPOXUMHUUECKUHN Psif
HaTPSHKCHUH METaNJIOB)
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3.1

O6mue cBoicTBa
METAaJIOB

PackpeiBaTh cMbICH
HU3Yy4aeMbIX OHATHH U
MIPUMEHATH TU MOHATHS IPU
OITMCAaHNH CBOIMCTB BELIECTB U
ux npespauieHnii. OObICHITH
001111e 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOWCTB
9JIEMEHTOBMETAJUIOB U MX
COEIMHEHHH C y4ETOM
CTPOCHHUS UX aTOMOB.
XapakTepHu3oBaTh CTPOCHHUE
METaJUIOB, 00IIHe PU3NIEeCKUe
1 XUMHUYECKHE CBOHCTBA
METaJIOB. XapaKTepU30BaTh
o011Me crocoObl OTyYeHUS
MeTayuoB. OMUCHIBATH
CIOCOOBI 3aIUTHI METAIIJIOB
ot kopposuu. CnenoBaTh
npaBuiIaM 0e301acHOM
paboTH B m1abopaTopuu Ipu
HCTIONIb30BAHMN XUMHIECKON
TIOCY/IBI U 000PYI0BAHMS.
[Tpou3BoANTH BEIYHCIIEHHS IO
YPaBHCHUAM XUMHNYCCKUX
peaxui, eciu OJuH U3
pEeareHTOB CO/ICPKHT
NIpUMECH. Y4acTBOBaTh B
COBMECTHOH paboTe B mape
i rpynne. Mcnonab3oBats
TIPY BBITIOJIHEHUH y4eOHBIX
3aJ[aHUi TEKCTHl y4eOHHKa,
CIIpaBOYHBIE MaTEPUaIIbI

BKITIOYAaTh B YPOK HTPOBBIC
TIPOIICTYPHI, KOTOpPBIE
IIOMOTalOT MTOIACPIKATh
MOTHUBAINIO O0YYarOIIXCs
K TOJY4eHUIO 3HaHUH,
HaJIa)KUBAHHIO
IMO3UTHBHBIX
MEKITUIHOCTHBIX
OTHOIIIGHMH B  KJjacce,
MTOMOTAIOT  yCTaHOBJICHUIO

I0OpOKeTaTeNbHOM
atMochepel  BO  BpeMs
ypoka;

OpraHHU30BBIBAaTh 1IE(PCTBO
MOTHBUPOBAHHBIX u
3PYIUPOBAHHBIX
oOyJarommxcst ~ Hag — HUX
HEYCIIEBAIOIIMH
OJIHOKJIACCHUKAMH,
JAOIIEr0o MM  COLMAIIBHO
3HAYUMBIH OIIBIT
COTpYIHHYECTBA u
B3aWMHO# TIOMOIIIH;
HUHULIAPOBATD "
HOJICPIKUBATh
HCCIIEZI0BATEIBCKY IO
JeATEIbHOCTh
oOydJaromuxcsi B paMKax
peanusanin MU
UHIUBHIYATBHBIX u
IPYIIOBBIX
HCCIIeIOBATEIILCKHX
MPOCKTOB, 4TO JacT
o0yyJarommmcst

BO3MOXHOCTb HpI/I06pCCTI/I

JaT4uk anexTpo-
MIPOBOJIHOCTH,
MarHuTHas Me-
IIajKa, mpuoop
JUIA TOTy4EeHUS

ra3oB W amnmna-

pat Kunna
JlaTuuk naBieHus




3.2

Baskneimue metamisl 1
HX COEIMHEHUS

16

(ITeproguyeckyro cUCTEMY
XUMUYecKux 3nemeHToB Jl. U.
Memnneneesa, TaOIHILy
PACTBOPUMOCTH KHCIIOT,
OCHOBaHHUU M COJICH B BOJE,
3IEKTPOXUMUYECKUH P
HaTPSHKCHAN METaIJIOB)

OOBACHATH 00IIIHe
3aKOHOMEPHOCTHU B UBMCHCHUHU
CBOMCTB 3JIEMEHTOBMETAJIJIOB
U UX COCIMHEHUH B TPYIIAX C
Y4ETOM CTPOCHUS HX aTOMOB.
XapakTepu3oBaTh (PU3HICCKHEC
1 XUMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECCTB METAIUIOB 1
WX COCTMHCHUH (OKCHIOB,
THUAPOKCHUJIOB, COJIEH),
CIIOCOOBI UX TIOJIyYEHUS,
NMPUMEHCHUC U 3HAYCHUEC B
MIPUPOJIE U )KU3HH YEJIOBEKa.
YcranaBnuBaTh
MIPUYHMHHOCIICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIeCTBA —
CBOICTBa — MPUMEHECHHE — Ha
IpUMeEpax U3y9IaeMBbIX
BemiecTB. Pacmo3HaBats ¢
MTOMOIIBI0 Ka4€CTBECHHBIX
peaxkiuii HOHbI METAJIJIOB:
MarHus, KajJdblus, aJJFOMHUHUA,
nuHkKa, xenesa (I1) u xemneza
(III), mexu (I1). Hoka3biBaTh
aM(pOTEPHBIN XapaKTep
OKCHJIOB U TUAPOKCH]IOB
QTIOMUHYS U IIMHKA.

HAaBBIKH CaMOCTOSATCIHLHOTO
pCIICHUS  TEOPETHUUCCKOM
npoGsieMbl,  0(OpPMIICHUS
COOCTBEHHBIX uaeH,
YBaKUTCIHHOTO
OTHOIIIEHUS K  YyKUM
unesM, OG(OPMIICHHBIM B
paborax JPYTHX
HCCIIe0BaTEIICH, HaBbIK
Hy6J’II/I‘IHOFO BBICTYIIJICHUSA
nepen ayAUTOpHUEH,
apryMEHTUPOBaHHUs u
OTCTaWBaHHUSI CBOEU TOYKU
3pCHHSL.




Hroro no paszeny

Pa3nen 4. Xumusi 4 oKpy:xamouias cpeaa

20

[ImaHupoBaTh U OCYLIECTBIATH
HAa NMPaKTHKEe XUMHYECKHE
9KCIEPUMEHTHI, IPOBOJAUTH
HaOJII0ICHUSI, €IaTh BBIBOJIBI
0 pe3yJbTaTaM
9KCTIEPUMEHTA IIPH
MIPOBEACHUN JTa00PaTOPHBIX
OIIBITOB M MPaKTHIECKUX
pabort. CienoBaTh IpaBuiIaM
Oe3omacHoi paboTH B
71a00paToOpHu MpH
HCIOJIb30BAHUU XUMHUYECKOM
TOCY/Ibl U 000PYIOBaHUSL.
IIpou3BOAUTH BHIUUCIIECHUS 110
XMMHUUYECKHM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wi IpyTIe.
BricTpanBarh pa3BépHyTHIE
MTICEMEHHBIE U YCTHBIC
OTBETEHI C OTIOPOi Ha
nHpopmanuio u3 yueOHUKa 1
CIIPAaBOYHBIX MaTEPHAJIOB,
IPaMOTHO UCTIOJIb30BaTh
W3Y4YCHHBIN OHATUNHBIN
amnmapar Kypca XUMHH

4.1

BeIIIeCTBa " MaTepuralibl B
JKHU3HHU 4YCJIOBCKA

XapaxkTepu3oBaTh POJIb XUMUHU
B Pa3IMYHBIX cepax
JESITeAbHOCTH JIIOJEH,
OCHOBHBIE BEIIECTBA U
MaTepuasl, IPUMEHsEMbIE B
JKH3HU COBPEMEHHOTO

UCTIOJIb30BATh
BOCITHTATEIIbHBIE
BO3MOXKHOCTH COJICp KaHUs
y4eOHOro mpeaMera uepes
JIEMOHCTPAIIHIO
00ydJaromuMucs: pUMEpPOB
OTBETCTBEHHOTO,




yenoBeka. OObICHATD TPaXXJaHCKOI'0 IIOBEICHHUS,
YCIIOBHS 0€30MaCHOTO IIPOSIBJICHUS
HUCIIOJIb30BAHMS BEIIECTB U 4EJI0BEKOIIO0U u

XHMUYeCKUX peaKuuii B 6prry. | A00pOCepaiedHocTH,  uepes
noadOp COOTBETCTBYIOLINX

TEKCTOB JUIsS YTCHUS, 3a/1a4
AT pemeHus,
MPOOJIEMHBIX CUTYaIHi
JUTIs1 OOCYXEHUS B KJIACCE;

AHaIM3UpOBaTh U KPUTHUECKH
OILIEHMBATH HH(POPMALIHIO O
BIMSTHAY TIPOMBIIIUICHHOCTH,
CENIBCKOT0 X03IHCTBa,
TPAHCIOPTA U JIp. HA
COCTOSIHHE OKpPY’KaIoIIeH
cpeabl. YMETh OKa3bIBaTh
MEPBYIO MOMOILb IIPU
XHUMHYCCKHUX 0XKOrax u
oTpaBiecHusX. IIpuHumats
y4JacTue B 00CyKIeHUN
poOIIeM XUMUYIECKOH 1
3KOJIOTMYECKON
HATIPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBECHHYIO
MTO3UIIHIO 10 TIpodIeMe 1
npeaiiaraTb BO3MOXKHBIC ITYyTHU
e€ peuieHus

Hroro no pasmery 3

PezepBHOE Bpems 2

IIpomerxyTouHas aTTecTalus.

Kontponsnas pabora 3a Kypc 9 1 1

KJacca

OBUIEE KOJIMYECTBO YACOB 68 5 7
1O ITPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE




8 KJIACC

KoanuecTBo 4acoB

Jlj;-)n Tema ypoxa Beero | KouTpoabmbie  Tpaktuueckue JlaTa uzydenus
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1
yesoBeka. Tena u BemecTsa
2 [Tonatue o MeTosax MO3HaHUS B XUMUHU 1
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPHH U IPUEMBI 1 1
oOparieHus ¢ J1abopaTopHbIM
000pyZI0BaHUEM»
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1
pa3aeneHus cMecen
[TpakTruyeckas padora Ne 2 «Pa3nenenue
5 cMmecelt (Ha mpuMepe OYMCTKH OBAPEHHOM 1 1
COJIN)»
ATOMBI U MOJIEKYJIbI 1
[IpocTeie u cnoXKHBIE BENIECTBA 1
ATOMHO-MOJIEKYJISIPHOE yUEHHE 1
3aKOH TOCTOSTHCTBA COCTaBa BEIIECTB.
9 Xumuueckas popmynia. BaneHTHOCTh aTOMOB 1
XUMHUYECKHX 3JIEMEHTOB
10 OTtHocuTeNnbHASI aTOMHAs Macca. 1
OTHOCHTEbHAS MOJICKYJISIPHAS Macca
1 XUMHUYECKUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) 1

XUMHNYECKHUX IJIEMCHTOB




MaccoBas J0JI XUMHYCCKOTI'O 3JIEMCHTA B

12
COETUHEHUU

13 KommuectBo BemecrBa. Moinb. Mousipaast
Mmacca

14 Ouznyeckue U XUMHUUECKUE SBICHUS.
XuMudeckasi peakius

15 [Ipu3Haku U ycioBUS MPOTEKAHUS
XUMHYECKHUX PEaKIIHii

16 3aKOH COXpaHEHHUs MacChl BEIIECTB.
XHAMHUYECKUE YPABHEHUS

17 Brruncnenus konudyecTBa, Macchl BelIeCTBa
M0 YPaBHEHUSIM XUMUYECKUX PEaKIUil
Knaccuukanus XuMUYeCKUX peakiui

18 (coenrHEHUsI, PA3IOKESHHUS, 3aMEIICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHukIoneauct. O0o0eHne u
CHCTEMAaTH3aINsI 3HAaHUH

20 KonTponbnas padorta Nel no teme
«BeniecTBa 1 XUMUYECKHE PEAKLIAN
Boznyx — cmecs razos. Coctas Bo3nyxa.

21 Kucnopos — a51eMeHT M IPpOCTOE BEIECTBO.
O30H
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

22 KHUCIIOPOAa (peakuy OKUCIIEHHs, TOPEHNUE).
ITonsatue 06 oxcumax

23 CriocoOsI MOJTydeHHUsT KHCIIOpOia B




1abopaTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TemnoBoii 3¢ (HeKT XUMUIECKON peaKIuH,

24 MOHATHE O TEPMOXMMUYECKOM YPaBHEHUH,
9K30- U SHAOTEPMUYECKHUX PEaKIUIX
TomuBo (HeTh, yroib U METaH).

25 3arpsi3HeHue BO3ayXa, CIIOCOObI €ro
MPEIOTBPALLICHHS
[IpakTuueckas padora Ne 3 mo Teme

26 «[lonydyenue u cobupanue KUCIOPO/Ia,
W3Y4YEHHE €ro CBOMCTBY

97 Bogopona — sneMeHT 1 MpocToe BEeIecTBO.
Haxoxnaenue B mpupose

28 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
Bosiopoa. [Ipumenenue Bogopoaa

29 [TonsiTHE O KHCTOTAX U COJAX

30 Crnioco0bl nostydeHus BoAOpoa B
nabopaTtopuu
[IpakTuueckas padora Ne 4 o Teme

31 «ITonydenue u cobOupanue BOI0OpoOa,
M3y4YEHUE €r0 CBOMCTB)»

32 MossipHblii 00bEM ra3oB. 3ak0oH ABOTaIpPO
Brraucnienns 00b€ma, KomnyecTBa BEIIECTBA

33 rasa Io €ro U3BeCTHOMY KOJIMYECTBY
BEIIECTBA UIIN 00BEMY

34 Brrauciienust 00bEMOB ra30B MO0 YPaBHEHHIO

peaKIu Ha OCHOBE 3aKOHA O0BEMHBIX




OTHOIIIEHUH T'a30B

35 dusndeckue U XUMUIECKUE CBOMCTBA BOJIBI

36 CoctaB ocHoBanuii. [lonstue 06
WHJMKAaTOpax
Bopna kak pacrBopurens. HacbieHHsie u

37 HEHACBILIECHHbIE pacTBOPBL. MaccoBas 101
BEILIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 o teme

38 «[IpuroroBiieHue pacTBOPOB C ONPEAEIEHHON
MAacCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padota No2 mo teme
«Kwucnopoa. Bonopoa. Bona»

40 Oxcuppl: coctaB, KiaccupuKanus,
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHus: cOCTaB, KJ1accu(pUKaIIHs,
HOMEHKJIaTypa

43 [TonydyeHue 1 XuMHYECKHE CBOMCTBA
OCHOBaHMM

44 Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

45 [Tonyuyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT

46 Conu (cpemHue): HOMEHKIATYpa, CIIOCOObI
MOJIYYEHUs, XUMUYECKUE CBOMCTBA

47 [IpakTuueckas padora Ne 6. Pemenue




AKCIICPUMEHTAIIBHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COCTUHEHUN )

I'enetnueckas CBA3b MCXKY KilacCaMu

48 HEOPraHWYECKUX COCIUHEHU
49 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX
coenuHeHun"
[TepBbie MOMBITKY KIACCHPUKAITUN
o1 XUMHUYECKHX NIeMEeHTOB. [IoHATHE 0 Tpynmnax
CXOHBIX 2JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas
52 cucTeMa XMMHU4YeCKux anemeHToB [, U.
Menneneena
53 Ilepuonsl, TpymIIbL, MOATPYIIIEI
54 Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP.
N3oTomsl
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 anemeHToB llepuoauyeckoit cuctemsr /1. .
Menneneena
XapaKkTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
56 ero nojoxenuto B [lepuoanueckoii cucreme
. . MenneneeBa
3nauenue [lepnonnueckoro 3akoHa s
57 pa3BUTHA HAyKU U npakTuku. . 1.

MeHeneeB — y4€HbIHU, IEAATOT U




IpaXJTaHuH
58 DIEKTPOOTPUIIATEIILHOCTh ATOMOB 1
XUMHYECKUX DJIEMEHTOB
59 Honnas xuMuyeckas CBA3b 1
60 KoBasienTHas moJsipHas XUMUYECKasi CBSI3b 1
61 KoBasieHTHast HEMOJIsIpHAsS XMUMUYECKask CBSI3b 1
62 CTeneHb OKHCIICHUS 1
63 OKUCINTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 1
64 OKxuCIINTEIIN 1 BOCCTAHOBUTEIIN 1
65 KonTponbnas padota Ne4 no teme 1 1
«CtpoeHue aToMa. XUMUYECKas CBSA3b)
66 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUI 1
67 [TpomexyTrounas atrectanus. KoHTponbHas 1 1
pabota
68 O000111eH1E U CHCTEMATH3AIINS 3HAHUI 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 6
9 KJIACC
KoanuyecTBO 4acos
Ne IIpakTHyec
Tema ypoka KouTpounbu Jara uzydyenus
n/n Bcero KHe
ble paboThl
padoThl
1 [Tepuonnueckuii 3akoH. [lepuoauueckas cucrema 1
xuMu4deckux 3yemMenToB [[. . MeneneeBa
2 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 1




XUMHYCCKUX BJICMCHTOB IIEPBBIX TpéX IEpHUOa0B

Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKUX

3 BELIECTB

4 Bupl XuMU4ECKON CBSA3H U TUIIBI KPUCTAIUITMYECKUX
pEemETOK
KonTtponsnas padora Nel no reme «IloBropenue u

5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zielioB Kypca 8
KJjlacca

6 Knaccudukanus XuMu4ecknx peakiui mo
Pa3IUYHbIM IPU3HAKAM

7 [TonsiTHie 0 CKOPOCTH XMMHUUYECKOM pEaKLIUU.
[ToHsiTHE O TOMOT'€HHBIX U F€TEPOTE€HHBIX PEAKIMIX
[TonsaTHe 0 xuMu4eckoMm paBHOBecuH. DaKTOPHI,

8 BIIMSIOLINE HA CKOPOCTh XUMUYECKON PEAKIIUU U
MI0JIO’)KEHNE XUMHUYECKOTO PABHOBECHS

9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUH

10 Teopus 21EKTPOIUTHYECKON TUCCOLMALINN.
CubHbIe U crlabble 3IEKTPOIUTHI

11 HonHble ypaBHEHMSI peaKkLIui
XHUMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHHUM B CBETE

12 MPEJICTaBICHUN 00 IEKTPOIIUTUYECKOU
JUCCOLIMAIIUU
XHUMHUUYECKUE CBOMCTBA COJIEH B CBETE

13 MIPEACTABICHHUH 00 AJIEKTPOIUTHIECCKOM
JUCCOLIMAIIUU

14 [TonsTue o rugponuse coneu

15 O0001IeHne 1 cUCcTEMaTU3AINS 3HAHUI




[TpakTuueckas padora Ne 1. «Pemenue

16 9KCHEPUMEHTAIbHBIX 3aau»
KonTtponsnast padora Ne2 o reme

17 «OIEeKTpoIUTUYECKas Auccolanysi. XUMUYECKUeE
peakLuu B pacTBOPAX»

18 OO011ast XxapakTepUCTHKa raJloreHoB. XMMUYECKHE
CBOICTBa Ha MMPUMEPE XJIOpa

19 Xnopoonopo. CoisiHas KUCI0Ta, XMMUYECKHE
CBOWCTBA, [10JIy4YeHHE, IPUMEHEHUE

20 [IpakTuueckas padora Ne 2 o teme «llomydenune
COJISIHOM KHUCIIOTBI, U3y4eHUE €€ CBOICTBY

21 Bbruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKLIUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

22 OOm1ast xapakTepucTHKa 37eMeHTOB VIA-rpymnisl
AnnorponHbie MoauuKauu cepbl. Haxoxaenue

23 Cephl U €€ COCMHEHUH B IPHpoJIe. XUMUIECKHE
CBOMCTBA CEPBI

24 CepoBonopon, CTPOCHI/IG, ¢busnyeckue u
XUMHYECKHE CBOMCTBA

o5 Oxcunpl cepbl. CepHast KMCI0Ta, (pU3nyecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
XHUMHYECKUE PEAKINH, JIEKAIUE B OCHOBE

26 MIPOMBIIIUICHHOTO CII0C00a MOTyYeHUs CEPHOM
KHUCIIOThI. XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOLIEN
Cpelbl COEIMHEHUSIMHU CEPBI

27 Brrunciienue MaccoBoil 1071 BBIXOJA TPOAYKTA

peaxiuu




28

OO0m1as XxapaKTepUCTUKA JIEMEHTOB V A-TPYIIIHI.
A30T, pactipocTpaHeHue B mpupojie, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA

29

AMMHaK, ero Gu3nvYecKue 1 XMMUYECKHE CBOMCTBA,
IIOJIyYEHHUE U IPUMEHEHUE

30

31

[TpakTrueckas padota Ne 3 o teme «llomyuenue
aMMHaKa, U3y4eHHE €r0 CBOMCTBY

A3oTHas KucaoTa, €€ GU3NIECKUE U XUMUICCKHE
CBOMCTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
KayeCTBE MUHEPAJIbHBIX y100peHuil. XUMHUECKOe
3arpsiI3HEHUE OKPYIKAIOLIEH Cpelbl COEIMHEHUSIMU
azora

33

®docdop. Oxcua pochopa (V) u pochopnas
KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC U XUMHWYCCKHUEC CBOI\/’ICTBa,
MOJTydeHHE

34

35

Hcnonb3oBanue pocdaroB B KauecTse
MUHEPATBHBIX YA0OpeHU. 3arpsi3HeHue NpupoIHON
cpensl pochaTamu

VYraepon, pacipocTpaHeHue B pUpoJe, Gpuzndeckue
Y XUMHUYECKUE CBOWMCTBA

36

Oxkcuppl yriaeposa, ux Gpusndyeckue 1 XuMHUYECKHe
CBOMCTBA. DKOJOTMUYECKUE NPOOIIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)

37

38

VYroapHasg KUcioTa 1 €€ coJin

[IpaxTuueckas padora Ne 4 o teme "Ilonyuenue
yraekucnoro rasa. KauectseHHas peakius Ha




KapOoHaT-HOH"

HepBOHa‘IaJIBHBIG IIOHSATHS 00 OpraHU4YCCKUX

39 BELIECTBAaX KAaK O COEAUHEHUX yIilepoia 1
40 KpemHunii u ero coequHeHus 1
[IpakTuyeckas padora Ne 5. Pemenue
41 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHeunme 1
HEMETAJUIbl U KX COCTUHECHHUSI
42 KonTtponbsnast padora Ne3 o reme «Baxueimme 1
HEMETaJUIbl U UX COCTUHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB —
43 MeTalIoB. MeTalmndeckasi CBsi3b U MeTaJUTHUeCcKas 1
KpUcTauimdeckas pemeéerka. Gusnyeckne cBONCTBa
METaJIJIOB
m XUMHUYECKUE CBOWCTBA METAJLJIOB. 1
DNEKTPOXUMHUYECKHUH Psijl HAMIPSHKEHUI METaIJIOB
OO6mue cmocoOb! MoTydeHus: MeTaioB. CIuIaBsbl.
45 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIIHM, 1
€CJIM OJIMH U3 PEareHTOB COJAEPKUT MPUMECH
46 [TonsaTHe 0 KOPPO3UM METATIIOB 1
47 [llenounble METaJIbLI 1
48 OKcuasl ¥ TUAPOKCHIBI HATPUS U KAJIHS 1
49 [Ienouno3eMenbHBIE METAILIBI — KAIbIUM U MarHui 1
50 Baxneinme coenuHEHNS KaJIbIUI 1
51 O0001IeHne 1 cucTEMaTU3aINS 3HAHUI 1
52 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1
53 [IpakTuueckas padota Ne 6 mo Teme "XKecTkocTh 1




BO/JIbI U METOJIbI €€ yCTpaHeHus"

54 AnroMuHHUH 1
55 AMdoTepHbIE CBOMCTBA OKCHIA ¥ THIPOKCHUIA 1
56 Keneszo 1
57 Oxkcuapl, THAPOKCUIBI U cosn xkene3a (II) u xenesa 1
D)
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
[IpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTANIBHBIX 3a7a4 N0 Teme «BaxkHenmme 1
METAaJIJIbI U UX COEIMHCHUS
Boruncnenus o ypaBHEHUSAM XUMHUYECKUX PEaKIIUA,
60 €CJIM OJIH U3 PEarcHTOB JIaH B M30BITKE WIIH 1
COJICP’KUT IPUMECH. BhIUMCICHHSI MaCCOBOM JTOJTH
BBIXO/1a MTPOTyKTA PEaKIIUn
61 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 1
62 KonTponsnas pabora Ne4 no teme «BaxHeilmne 1
METAaJIJIbl U UX COCIUHCHUS
63 BemecTBa 1 Marepualbl B MOBCEAHEBHON KU3HU 1
yeJoBeKa
64 XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1
65 Ponb xumMun B perieHnn SK0JI0rHuecKux npooiaem 1
66 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1
67 ITpomesxytounas arrecrauus. KontponbHas pabota 1
68 O00011IEHNE U CUCTEMATU3ALUs 3HAHUN 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




Onucanue MaTepUaJIbHO-TEXHUYECKOT0 o0ecnevyeHnsi 00pa3oBaTeJbHOr0 Mpoiecca

MatepuraabHO-TEXHHYECKOE OCHAICHHE KaOWHETa XUMHHM HEO0OXOIUMO IS OpraHu3alud Tporecca OOydeHUs B IESIX pealn3aluu
tpeboBanuit ®I'OC 0 HOCTHKEHUU PE3YJIHTATOB OCBOCHHSI OCHOBHOM 0Opa3oBaTeIbHOM MporpamMmbl. B kaOMHETe XMMHHM OCYIIECTBIISIOTCS Kak
ypO4YHas, TaK ¥ BHEYpo4Hast (popMbl yueOHO-BOCTIMTATEIHHON ACSITENHHOCTU C ydamumucs. OcCHallleHUue BKIIOYAET PAa3IMYHBIC TUIBI CPEICTB
oOyuenusi. Mmeetcst yueOHO-TIpakTHUECKOe M y4eOHO-IabopaTopHOe O0OpYJIOBaHHME, B TOM YHCIE MOJEIH, MPUOOPHl U HWHCTPYMEHTHI JUIS
MIPOBEJICHUS IEMOHCTPAIIUN U TMPAKTHYECKUX 3aHATHH, IEMOHCTPAIIHOHHBIC TAOIHUIIBI.
B xommiekT TeXxHn4ecKuX 1 "HPOPMaMOHHO-KOMMYHUKATUBHBIX CPEACTB 00y4YeHUS BXOST:
-KOMIIBIOTEP
-MYJIbTHUMEIUA TPOEKTOP
-MHTEPAKTUBHAS JIOCKa
- HabOp XUMUYECKOW OCYbI 1JIs MPOBEICHHUS JTa00PATOPHBIX paOdOT U OMBITOB
- KOMITIEKT Tabnui « Heopranmueckast XuMush»
- KOMILIEKT Tabiui « OpraHnndyeckas XuMus»
- Ha0Op XMMHUYECKUX PEAKTUBOB, HECOOXOAUMBIX JIJIsl IPOBEICHUSI MPAKTHUYECKUX U Ja00OpaTOPHBIX paboT M0 XUMUU

CucreMa OIeHKH:
1. Ouenka ycTHOro oTBeTa
OTMeTKka «5»:

e OTBET MOJHBIN U NPABUILHBIA HA OCHOBAHUY U3YYECHHBIX TCOPUU;
e MaTepHall U3JIOKEH B ONPEAECICHHON JIOTHYECKON MTOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
e  OTBET CAMOCTOSITEIbHBIMN.
OTMeTKa «4»;
e OTBET MOJHBIN U IPABWIBHBIN HA CHO BAHUM U3YYE€HHBIX TEOPUH;

e MaTepHall H3JIOXKEH B ONPE/ICIICHHON JIOTHYECKON ITOCIIeIOBATEIILHOCTH, IIPU TOM JOIYIIEHBI JBE-TPHU HECYIIECTBEHHBIC ONTHOKH,
UCIIPaBIIEHHBIC MO TPEOOBAHUIOYUUTEISL.
Otmerka «3».
e  OTBET MOJHBIN, HO TIPU ITOM JOMYIIIEHA CYIIECTBEHHAs OIIMOKA UM OTBET HETIOTHBIN, HECBI3HBIM.
OTtmeTKka «2».



e IIPpU OTBCTC O6H3py>KCHO HCIIOHUMAHHUE YH4allIUMCAOCHOBHOT'OCOACPKaHM A yqe6Horo Marcpurajia Ui JOIMYIICHBI CYIICCTBCHHBIC
OLHI/I6KI/I, KOTOPBIC yqaumﬁcsi HC MOXCT UCIPABUTH IIPHU HABOAAIINX BOIIPOCAX YUUTCIA, OTCYTCTBUC OTBCTA.

2. OuneHkKa IKCIEePUMEHTAIbHBIX YMEHUI

OlieHKa CTaBUTCS Ha OCHOBAaHUHW HAOJIFOCHUS 32 yYallUMHUCS U TUChbMEHHOTO OTYeTa 3a paboTy.
OTtmeTKa «5»:
e paboTa BBINOJHEHA MOJHOCTHIO M NMPABUIILHO, C/ICTIaHbI MPABHIIbHBIC HAOIIOACHUS UBBIBOJIBI;
e OKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C YYETOM TEXHUKH 0€30MaCHOCTHU U MpaBuiI pabOThI C BEIIECTBAMU HOOOPYIOBAHHEM;
e MPOSIBICHBI OPTaHU3ALUOHHO - TPYIOBbIE YMEHHUS,IOIEPKUBAIOTCS
YUCTOTA paboyero MecTa U MopsiAoK (Ha CTOJIe, SKOHOMHO MCIOJIb3YIOTCSI PEaKTUBHI).
Otmerka «4».

pa60Ta BBIIIOJIHCHA IIPABUJIbHO, CACJIAHbI ITIPABUJIbHBIC Ha6J'IIO,I[eHI/I$I U BBIBOJIbI, HO IIpH 3TOM OKCIICPUMCHT IIPOBCIACH HC
MOJIHOCTBIO WJIM JOMMYIICHBI HCCYIIICCTBCHHDBIC OIIINOKH B pa60Te C BCIICCTBAMH U O60py,Z[OBaHI/I€M.

Otmerka «3»:
e paboTa BHINOJHEHA MPAaBUILHO HE MEHEE YeM HAIOJOBUHY WJIM JAOMYIIEHA CYIIECTBEHHAs OIIMOKa B XOJ€ SKCIIEPHUMEHTa B
00BsiICHEHNH,BODOPMIIEHUU PAOOTHI, B COOTIOICHUH MPABUII TEXHUKU O€30MacHOCTH Ha paboTe C BEIIeCTBAMU U 000PYAOBaHUEM,
KOTOpasi UICIIPABJISIETCS TOTPEOOBAHUIO YUUTEIIA.
Otmerka «2»:

e JIOMYyIIEHBI ABe (M OoJiee) CyIeCTBEHHBIC OMIMOKHU B X0J1€: SKCIIEPUMEHTA, B O0BSICHEHUU, B 0)OPMIICHHH paOOThI, B COOIIOICHUHI
MpaBUJI TEXHUKH O€30MaCHOCTH MPH paboTe C BEIIECTBAMU U 00OPYI0BAHHEM,KOTOPBICYUAIIHIICS HE MOXKET UCIIPABUTH JIaXKe 110
TpeOOBaHUIO YUUTES;

e paboTa He BBIMIOJIHEHA, Y YYallerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.
3. OuneHka yMeHHii pemiaTh pacueTHble 3a1a4u OTMeTKa «5»:

e B JIOTHYECKOM PACCYXKJCHUHU U PEIICHUN HET OMMOO0K, 3a/1a4a pPeIlieHa parmoHaTbHBIMCIIOCOO00M;
OTmMeTKa «4»:

e B JIOTUYECKOM PACCYKJICHHH M PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada pelieHa HepalmoOHAIBHBIM CIIOCOO0M, WITH
JOTIYIIIEHO He 0oJiee IBYX HECYIECTBEHHBIXOMINOOK.

OtTmMmeTKka «3»:
e B JIOTUYECKOM PACCYXJICHHUU HET CYIIECTBEHHBIX OIMIMOOK, HO IOMYIIIEHA CYIIECTBEHHAs OIMOKA B MATEMaTHYECKUXpaCUeTax.



OTMeTKa «2»:

HMECTCA CYIICCTBCHHBIC OIIOKHU B JIOTHYECKOM pacCy’xaACHUN U B pCIICHUU

OTCYTCTBHE OTBETA Ha3a/laHUE.
4. OueHKa MUCbMEHHbIX KOHTPOJBbHBIX pa00oT OT™MeTKA «5»:

OTBET IOJHBIN 1 HpaBHJ’IBHBIfI, BO3MOJXHA HECYIICCTBCHHAA OIInOKa.

Otmerka «4»:

e OTBET HEMOJHBIN WX JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OLTHOOK.
Otmerka «3»:

e paboTa BBINOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U IIPU STOM JBE-TPU HECYIIECTBEHHBIE.
Ormerka «2»:

e paboTa BBINOJHEHA MEHBIIIE YEM HAIOJIOBUHY WU COACPKUT HECKOIBKO CYIIECTBEHHBIX OIIUOOK;

e paboTa HEBBINOJHECHA.

[Ipu orieHKe BBIMOIHEHUS MMCbMEHHOM KOHTPOJIBHOU PabOThl HEOOXOAUMO YUYUTHIBATH TPEOOBAHUS €IMHOTO OphorpaguuecKoro pexuma

5. OneHka TecTOBbIX padoT

TecTsl, cocTOsIINE U3 TISATH BOMPOCOB MOXKHO MCIIOB30BaTh MOCIE U3YYeHHS Kakaoro mMarepuana (ypoka). Tect u3 10-15 BompocoB ucmonb3yeTcs
JUTSE TIeproudeckoro KoHTposst. Tect u3 20-30 BompocoB HEOOXOAMMOUCIIONB30BATh AJIS UTOTOBOTO KOHTPOJIS.
[Ipu olleHNBaHUY MCTIOIB3YETCS CIICIYIOIIAs [ITKaja;
s Tecta U3 S BOOpocoB
e HET OIINOOK — OIIEHKA «5»;

e OJIHA OIINOKA — OLEHKa«4»;
e JIBE OIINOKHA — OLEHKA«3»;
e TPU OUIMOKH — OLEHKA«2.
s Tecta u3 30 BOOPOCOB:
e 25-30 mpaBWIBHBIX OTBETOB — OTMeETKA «5»;
e 19-24 npaBHUIBHBIX OTBETOB — OTMETKA «4»,

e 13-18 mpaBWIBHBIX OTBETOB — OTMeETKA «3»;
e MeHblIe 12 mpaBUIIBHBIX OTBETOB — OTMETKA «2).



Ol1leHKa BBIMOJIHEHHS TECTOBBIX 33 IaHU:
e OtrMeTKa «5»: ydamuiicsi BBIMOTHII TECTOBbIC 3a1anus Ha 85 — 100%.

e OtrMeTKa «4»: yJaluiics BBIMOJIHII TECTOBBIC 3a/1aHus Ha 65 — 84%.
e OtMmeTKa «3»: yJaluiics BBITIOJHUI TECTOBBIC 3a1aHusl Ha 49 — 64%.
e OTMeTKa «2»: yyalllUiiCcsl BHINIOJHUI TECTOBBIC 3aaHus MeHee yeM Ha 49%.

6. Hp()BeneHne XUMHUYECCKOI'o JUKTAHTa
3aI[aHI/IH JI oboux BapHUaHTOB KPATKO 3allMCBIBAIOTCA Ha HHHeBOfI CTOPOHE NOCKH HMJIM Ha KOAOTPAHCIIApaHTE, OTBETEI HAa BOIIPOCHI XKEJIATCIbHO
HalmcaTb Ha O6paTHOI71 CTOPOHC JOCKH HJIM TAKKC Ha KOAOTPAaHCIIapaHTE. Yuurtens 3a4UTHIBACT COACPIKAaHUEC BOIIPOCA, yHallIUCCA 3allMChIBAIOT OTBET

B TETPAJSX.
[To oxOHYaHUM AUKTaHTA TPOBOJAUTCS CAMOIIPOBEPKA:

e OIIMOOK HET — OLIEHKA «5»;
e JOMyHIeHbI 1—2 omuOKU — «4»;
e JIOMYIICHBI 3 OMUOKU — <«3».
B 3aBucuMOCTH OT CTENIEHU MOJATOTOBJIEHHOCTH YUYAIIUXCSl YIUTEIb MOYKET U3MEHUTh KPUTEPH OLIEHKH padOT B MOJIb3Y YUCHHKA.

[TpomesxyTouHas aTTecTalys 0 YIeOHOMY MPEIMETY «» MPOBOAUTCS HA OCHOBE PE3YJIbTATOB BHITIOJHEHUSI HTOTOBOM pabOThI B (hopMe, YKa3aHHOH B
yuebHom 1uiane MBOVY «CHI Ne3 umenu A.H.IlepmumnHoii». IIpomexyTouHast olieHKa, (pUKCHpYyrOIIas JOCTHXEHHE NMPEIMETHBIX IUIAHUPYEMBIX
pE3yJIbTaTOB M YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHUI HAa YypOBHE HE HU)KE 0a30BOro, SIBISETCS OCHOBAHHEM JUIsl TEPEBOJIa B CIEAYIOIIUN Kacc U JUis
J0IycKa 00y4aroIerocs: K rocy1apcTBEHHOW HTOrOBOM aTTeCTalUH.

ITo uToraM nMpoMeKyTO4YHOM aTTECTAlMU BBICTABIIAETCS TO0Bas OTMETKA.

['omoBast oTMeTKa MO MNpPEAMETy BBICTABIISETCS Kak cpelHee apu(pMEeTHYecKoe OTMETOK [0 4YeTBepTAM (TOJNYroAusM) M OTMETKH 3a
MIPOMEXYTOUHYIO aTTECTALIMIO MO MpaBWJIaM MaTeMaTHYE€CKOI0 OKPYIJIEHHS MPHU YCIOBUM MOJIYyYEHHUS OOydYarOUIMMUCS MOJOKUTEIbHON OTMETKH 3a
MIPOMEXYTOUHYIO arTecTanuio. [Ipu Hey10BIETBOPUTENBLHOM OTMETKU 32 MPOMEXYTOUHYIO aTTECTAI[UI0 HE MOXET ObITh BHICTaBJICHA MOJIOKUTEIIbHAS
rojoBasi OTMETKa Mo ydyeOHOMy mpenamery. llpu ynoBIETBOPUTENBHOM OTMETKE 3a MPOMEXKYTOUHYIO ATTECTAl[MI0 HE MOXKET OBbITh BBHICTABIICHA

HCYOOBJICTBOPUTCIIbHAA OTMCTKA 34 y‘-IeGHLIﬁ Troa.

I'PA®HUK KOHTPOJIbHBIX MEPOIIPUSATHAM

KounTtpousbHoe Tun koHTpOISA Cpok npoBenenust Kuacesbt
MeponpusiTue
IIpoBepka JomaniHero | Tematudeckni Ha kaxxiom ypoxke 8-9 xn




3a/laHus
Onpoc mno  npoiaeHHod | TemaTuueckuii ITo utoram | 8-9 kn
TeMe, TeCT OCBOCHUS TEMbI
KonrponsHas pabora Temarnueckuit Ilo utoram | 8-9 xn
OCBOEHUS pazjena
[TpakTuyeckas pabora Temarnueckuit B cootBerctBUM ¢ | 8-9 ki
TEMaTH4YEeCKUM
IJIAHUPOBAHUEM
Kontponbnas padota Bcepoccuiickue B coorBerctBUM ¢ | 8 kI
IIPOBEPOYHBIE rpaduxom BIIP
paboThI PocobpHanzopa
KontponbHas padota [IpomesxyTouHas Anpenb - Mait 8-9 ki
aTTecTanus

CIHCOK HTOTOBBIX IIAHUPYEMBIX PE3YJILTATOB C YKA3aHUECM 3TAIllOB UX (pOpMI/IpOBaHI/ISI U CIIOCO0O0B O CHKU

K xonuy o0ydyenunst Ha ypoBHe OOO o0yuaroniuiicsi HAQyYuTCH

Cnoco0 oueHKun

* PaCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX ITOHATHH: aTOM, MOJICKYJIa, XUMHUUECKHH 3JIEMEHT, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOAHASt M HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJbHAS aTOMHAsl M MOJIEKYJISIpHast Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAst Macca,
MaccoBasi 10JIsl XUMHUYECKOTO IEMEHTa B COSJMHEHUHN, MOJISIPHBIA 00BEM, OKCH/I, KHCIIOTa, OCHOBAHHE, COJIb, HJIEKTPOOTPUIIATEIILHOCTD, CTETICHb
OKHCIICHHS, XUMHUUECKas peakIfis, KIacCH(UKAI PeakIuii: peaklii COSTUHEHNUS, PEaKINK Pas3IoKEeHUs, PEaKI[H 3aMeIlIeHHs, peakiuiu oOMeHa,
9K30- U SHJOTEPMUUECKUE PEaKIUH, TEII0BoN 3(h(DEKT peaKuu, po aToMa, IEKTPOHHBIH ClI0i aToMa, aTOMHasi OpOUTallb, paJiyc aToMa,
XUMHUYECKasd CBA3b, MOJIIpHAad U HETIOJIApHAA KOBAaJICHTHAsA CBA3b, MOHHAA CBA3b, NOH, KATUOH, aHWUOH, paCTBOP, MacCoBasd J10Jid BEIIECTBA (HpOHeHTHaH
KOHIIEHTpAIs) B PAaCTBOPE;

YCTHBII o1poc, TecT,
XHUMHYCCKUM JUKTAHT,
peleHre 3aia4

" WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MTOHATUH U IPUMEHSATH 3T MOHATHS P OITMCAHUU BELIECTB U UX
[IPEBPAILICHN;

YCTHBIH O11poc,TecT

* ICTIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY IS COCTaBJIEHUS! ()OPMYJI BEIIECTB U YPAaBHEHUN XMMHUYECKUX PEaKILIU;

YCTHBIH OIIPOC, pELIEHHE
3a1a4

© OIMPEACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIUHECHUAX, CTCIICHb OKHCIICHUSA 3JICMCHTOB B 6I/IHapHBIX
COCAUHCHUSX, ITPUHAAJICIKHOCTD BCIICCTB K OHpCI[eJIéHHOMy KJ1accy COCI[I/IHCHI/Iﬁ o (bopMleaM, BUJI XUMHYECKOM CBS3U
(KOBaIIeHTHaSI n I/IOHHaH) B HCOPIraHMYCCKUX COCANHCHUAX

YCTHBIN Ompoc, TecCT,
XUMUYECKUAN JUKTAHT




® paCcKpbIBaTh CMBICJI HepI/IO)II/ILIeCKOFO 3aKOHa ,Z[ . Menpneneena: JACMOHCTPHUPOBATH IOHUMAHUE nepnozu/lqecxoﬁ 3aBHCUMOCTH CBOMCTB XMMHUYECKUX
9JICMCHTOB OT HX ITIOJIOKCHHUA B Hepnoanqecxoﬁ CHUCTEME, 3aKOHOB COXpPAaHCHUA MACChI BEUICCTB, IMTOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOT'O
Y4€HUs, 3aKOHa ABora,upo;

TECT, PLIICHUEC 3aJ1a4

* OMUCBIBATh U XapaKTepH30BaTh Ta0MuHyI0 popmy [leprogudeckoli CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: Pa3IMYaTh MOHSATHUS
«raBHas noArpynna (A-rpynmna)» u «nobdounas noarpynna (b-rpynmna)», mainsie u 60JbIIKHE IEPUOABI, COOTHOCUTH
0003Ha4YeHHs, KOTOpBIC UMeIOTCs B Tabmuie «lleprogudeckas cuctema xumudeckux nemMenToB J[. M. MenneneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0lIee YUCIO JIEKTPOHOB
Y pacnpeiesICHUue UX 10 AJIEKTPOHHBIM CIIOSIM);

YCTHBII OTIPOC, TECT

* KITacCH(PpUIIMPOBATh XUMHUYECKHIE HIIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKHE PEAKINH (TI0 YUCITY U COCTaBy
Y4YacTBYIOIIMX B pEaKIMH BELIECTB, 110 TEIUIOBOMY 3 (DeKTy);

YCTHBIH 01pocC, TeCT

* XapaKTCpru30BaTh (OHI/ICLIBaTL) O6H_II/IC XHMMHYECKHE CBOMCTBA BCHICCTB Pa3JIMYHbIX KJIIACCOB, ITOATBCPIKAAA OIIMCAHUC
npuMepamMu MOJICKYJISAPHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIIUX XUMHUYCCKHUX peaKuHﬁ;

YCTHBIH OIIPOC, IPaKTHYECKAas
pabota

* IPOrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTHU OT UX KAYCCTBCHHOT'O COCTaBa, BO3MOKXHOCTH NPOTCKAHHUA XUMHUUCCKHUX
npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

IMpakTUu4yeCcCKas pa60Ta

* BBIYUCIIATh OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, MACCOBYIO JOJIF0O XUMHUYCCKOT'O 3JICMCHTA 10
(bopMyne COCAUHCHUA, MACCOBYHO JOJIFO BEHIECCTBA B paCTBOPE, IPOBOANUTDH paC‘léTH 10 YPaBHCHUIO XUMHUYECKOU pE€aKuu;

TpakTH4ecKas paborta

* IPUMEHATh OCHOBHBIE ONEPALIUU MBICIIUTENILHON I€ATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 000011IeHNE,
CUCTEMAaTHU3allMI0, KJIaCCU(UKALINIO, BBISIBICHHE IPUUYUHHO-CIIEACTBEHHBIX CBSI3€H — /Ul N3Y4YE€HUs CBOMCTB BEIIECTB U
XMMUYECKHUX peaKIiii, eCTECTBEHHO-HAYUHbIE METO/bI IO3HAHUSI — HA0II0IeHHE, U3MEPEHHE, MOECTUPOBaHNE, SKCIIEPUMEHT
(peanbHbBIN ¥ MBICIICHHBIH);

YCTHBIH 0IIpoc, IpakTUYecKast
pabora

* CJIEZI0BATH TIPABMIIAM ITOJIb30BAHHS XUMHIECKOH TTOCYI0H 1 1a00paTOPHBIM 000pYIOBaHNEM, a TAKKe NTPaBHIIaM OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIHMSAMH IO BBITIOJHEHHMIO JIAOOPATOPHBIX XUMUIECKUX OMBITOB 10 MOJTYYCHHIO U COOMPaHMIO ra3000pa3HBIX BEIECTB
(BomopoJia M KHCJIOpO/Ia), MPUTOTOBIICHUIO PACTBOPOB € OIPEAEIEHHON MacCOBOM 10JIEH PacTBOPEHHOTO BEIIECTBA, INITAHUPOBATH U IIPOBOJIUTH
XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILENIOYEH M KUCIIOT C TIOMOIIBI0 HHANKATOPOB (JlakmMyc, (peHondranenH, METUIOpaHK 1

JIpyTHe).

ImpakTUdeckas paboTa

* pacKpbIBaTh CMbICT OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMUYECKHUM 2JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, AHUOH,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIGHTHOCTH, DJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKash PEaKIus,
XUMHYECKas CBSA3b, TEIJIOBON AP (PEKT peakIiu, MOJIb, MOJISIPHBIA 00BEM, pacTBOP, SJIEKTPOTHUTHI, HEITEKTPOJIUTHI,
AIIEKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO 0OMEHa, KaTaJIn3aTop, XUMHUYECKOE PaBHOBECHE, 00paTUMbIC U
HeoOpaTHMbIe peaKIuH, OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTaHOBJICHHUE, AJTIOTPOITHs, aM()OTEPHOCTh, XUMUYECKasK CBsI3b (KOBAJICHTHAsI, HOHHAS, METAJUTMUECKasi),

YCTHBII O1poc, TecT,
XUMUYECKUN JUKTAHT,
pelieHue 3aaa4y




KpUCTAJUIMYECKasl pelI€TKa, KOPPO3Usi METAJJIOB, CIIaBbl, CKOPOCTh XUMHUECKON PEaKIMU, MPECIbHO JOMyCTUMAs
koHueHTpauus 11K BeniecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MMOHATUA U IPUMEHATH 3TU MTOHATHUS IIPU ONMCAHUU BEILIECTB U UX
MPEBPALLCHUI

YCTHBI1 OIIPOC,TECT

* ACMIOJIb30BaTh XUMUYECKYIO0 CHMBOJIUKY JUIsl COCTaBJICHUs ()OPMYJ BEUIECTB U YPABHEHUH XUMHUECKUX PEAKIIN;

YCTHBIH OIPOC, pELIEHHE
3a7aq

* OIPEAEIATh BaJIEHTHOCTh U CTENEHb OKUCICHHUS XMMUYECKHUX 3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOrO COCTaBa,
MPUHAIISKHOCTD BEIIECTB K ONPEAeIEHHOMY KJIacCcy COeIMHEHHH 1o (hopMysaM, BUI XUMUYECKOH CBSI3U (KOBAJICHTHAS,
MOHHAas1, METAJUIMYECKas) B HEOPraHMUECKUX COEIMHEHUSX, 3aps/l MOHA [0 XUMUYECKOH (opMyIie, XapaKTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUH, TUIl KPUCTAIUTMUECKON PEIIETKY KOHKPETHOTO BEIIECTRA;

YCTHBIH O1IpOC, TECT,
XUMUYCCKUAN JTUKTAHT

- packpsiBath cMbich [lepuoanueckoro 3akona J[. 1. MenzeneeBa u 1eMOHCTpUPOBATh €0 NOHUMAHKE: ONUCHIBATh U
XapakTepu30BaTh Ta0IHuHy0 Gopmy [leproanueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB: PAa3InyaTh MOHATHUS «TJIaBHAs
noarpymnma (A-rpymmna)» u «mobouynas noarpymnmna (b-rpynmna)y», mansie u 60JbIIHE IEPHOJIBI, COOTHOCUTH 0003HAYCHMUS,
KOTOpBIE UMEIOTCS B IEPUOANUECKOM TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XUMHUYECKUX IIEMEHTOB
(coctaB u 3apsia A1pa, 00IIee YUCIIO IEKTPOHOB U PACTIPEICIICHHE UX T10 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIIHE
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB JIEMEHTOB M UX COEIMHEHMI B IIpejiesax MaJIbIX MEPUOAOB U INIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

TECT, PIICHUEC 3a1a4

: KHaCCI/I(i)I/IHI/IpOBaTI) XUMHYECCKHUEC 3JICMCHTBI, HCOPraHMYCCKHUEC BEIICCTBA, XUMHUYCCKHUEC PCAKIINU (HO YUCITy U COCTaBy
Y49aCTBYIOOIUX B PEaKIIMU BCUICCTB, 110 TCINIOBOMY B(I)(I)CKTY, 10 UBMEHEHHUIO CTEIICHEN OKHCIECHUS XUMHUISCKUX SHCMGHTOB);

YCTHBIH OTIPOC, TECT

* XapaKTepU3oBaThb (OHI/ICLIBaTL) O6H_II/IC )51 CHCI_[I/I(I)I/I"ICCKI/IG XUMHYECKHE CBOMCTBA IMPOCTBIX U CJIIOXKHBIX BCHICCTB,
MOATBCPIKAAA OITMCAHNUE TpUMEpPaAMU MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/II\/JI COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKHHﬁ;

YCTHBIH OTIPOC, TECT

* COCTaBIIATh YPaBHEHUS JJIEKTPOJUTHUECKON JUCCOLMAIUU KHUCIIOT, IEN0YEN U COJIEH, IIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS
peakiuii HOHHOro 0OMEHa, ypaBHEHHUsI PeaKLUH, MOITBEPHKAAIOLINX CYIIECTBOBAHNE T€HETUYECKOMN CBSI3U MEXKAY
BEILIECTBAMM PA3JIMYHBIX KJIACCOB;

YCTHBIH OIPOC, MPaKTHYECKas
pabora

* pacKpbIBaTh CYIIHOCTh OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITUN TTOCPEICTBOM COCTABJICHUS MIEKTPOHHOTO OajaHca
ATUX PEAKIUK;

npakTU4eckas padbora

* IPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSA, BOBMOXKXHOCTU MPOTCKAHUA XUMHUYCCKUX
npeBpameHHfI B PA3JIMYHEBIX YCIIOBHUAX,

TIpakTHdecKas pabora

* BBIYUCIIATE OTHOCHUTCIIBbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIIECTB, MAaCCOBYIO JOJIF0O XUMHUYECKOT'O 3JICMECHTA 1O
(bOpMy.HC COCAUHCHUA, MAaCCOBYIO NOJIIO BEHIECCTBA B paCTBOPEC, IPOBOAUTH paC‘{éTBI M0 YPaBHCHUIO XUMHYECKOMN PCaKnuu;

YCTHBIH OIPOC, MPAKTUYECKas]
pabota

co0JII0AaTh MpaBuiia MOJIb30BaHUS XMMHUYECKOM MOCY10i U 1a00paTOpHBIM 000pyI0BaHUEM, a TAKXKE MpaBUiIa 0OpaIeHus ¢

IpakTHdeckas padboTa




BEIIECTBAMH B COOTBETCTBUY C HHCTPYKIHUSMH MO BBIIOJIHEHHIO JTa00PATOPHBIX XUMUYECKUX OIBITOB IO TOIYYSHHUIO U
COOMpaHHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

* IPOBOAMTH PEAKINH, OATBEPKAAIOIINE KaYeCTBEHHBIH COCTAaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITYTEM
XJIOpU-, OpOMUI-, HOUA-, KapOOoHAT-, pocdaT-, CHIUKAT-, CyIb(}ar-, THIPOKCUA-UOHBI, KATHOHBI AaMMOHUS 1 HOHBI
U3y4CHHBIX METAIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIECTB;

MpaKTHdeckas padora

- IPUMEHATH OCHOBHBIC OIICpaluu MBICITUTEIIEHON ACATCIIBHOCTH — aHaJIu3 U CUHTE3, CPABHCHUC, O606H.[€HI/IC,
CUCTCMATHU3AlIUI0, BBIABJIICHUC TPUYNHHO-CICACTBCHHBIX CBsI3CH — JJI1 U3YYCHUA CBOICTB BCIICCTB 1 XUMHNYCCKHUX peaKum”I,

€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIO/IEHUE, U3MEPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pEealIbHbII U
MBICJICHHBIN ).

YCTHBIH OIIPOC, TECT




		2023-09-25T14:09:01+0700
	Тараторкина Светлана Викторовна
	Подпись документа




