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PABOYAS IMTPOI'PAMMA

IIo xumum

YpoBeHnb oOpa3zoBaHus (Kj1acc) _ OCHOBHOE o01iee o0pa3oBanue, 8 - 9 Kiacchol
KomanuectBo uacoB: 136

Vunrens: bpycistauaa Onbra AjiekcanapoBHa

[Iporpamma pa3paborana B cooTBeTcTBUHM M Ha ocHOBe PI'OC o6mero obOpa3oBaHus,
puUMeEpHON paboyell mporpaMMbl OCHOBHOTO 0OIIEro 0O0pa3oBaHUs MO XUMHH 8-9 KIIACCHI
NCPO Poccuiickoit Akanemuu oOpazoBanusi, Mocka. 2021r.



HOACHUTEJIbHAA 3AIMCKA

PaGouas nporpaMmma mo XuMuM Ha YPOBHE OCHOBHOI'O OOIIIEro oOpa3oBaHUsl COCTaBJICHA Ha
ocHoBe TpebOoBaHMiIl K pe3ydbTaTaM OCBOEHHUSI OCHOBHOU 00pa30oBaTEJIbHOW IMpOrpaMMbl
OCHOBHOTO 00mIero oOpa3oBaHUs, IIPEJICTABIEHHBIX B DezepasbHOM TOCYIapCTBEHHOM
o0Opa3zoBaTeIbHOM CTaHAAapTe OCHOBHOTO oOliero obpaszoBaHusi, a Takxke IIpumepnoii

IIpOrpaMMBsbl BocnutaHus, ¢ yu€éroM KoHuennuu npenonaBaHus yd4eOHOIo mnpeamera
«Xumus» B oOpa3oBaTelbHbIX opraHu3anusax Poccuiickoit denepanuu, peannu3yrolmx
OCHOBHBIE oO1reoOpa3oBaTesbHbIC OpOTrpaMMbI (yTB Pemenunem Komnerun

Munnpocseienus: Poccun, nporokon ot 03.12.2019 N IIK-4BH).
MECTO YYEBHOI'O ITPEAMETA «XUMU» B YYEBHOM TIJIAHE

B cucreme oO6miero oOpa3oBaHus «XUMHUS» HOpU3HAHA OOs3aTEIbHBIM YYE€OHBIM
NpeaIMEeTOM, KOTOPBIH BXOJUT B COCTaB IIpeJMeTHOH obnacTtu «EcTecTBEeHHO-Hay4YHBbIE
peaMETHD .

Y4yeOHbIM MJIaHOM Ha €€ u3yueHHue OTBeJIeHO 136 y4deOHBIX 4aoB — IO 2 4 B HEAEIIIO B
8 u 9 KImaccax COOTBETCTBEHHO.

XHUMUsT KaK DJIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK PAacIpOCTpaHMUIIa CBOE BIMUSHUE Ha
Bce 00JacTH YEeJIIOBEYECKOro CYIIECTBOBAHMS, 3aJjajla HOBOE BHUJIEHHUE MHUpaA, cTajna
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCJIOBHEM >KU3HU
obmecTBa: 3HAaHUE XHUMHH CIY>XHUT OCHOBOM i1 (OPMHUPOBAHUSI MHPOBO33PCHHUSA



4eJIOBEKa, €ro MpeACTAaBICHUN O MAaTEPUAIBHOM €IMHCTBE MHPA; BAXKHYIO POJIb UI'PAIOT
bopmMupyembie XHUMHEH TIPECTABIICHHUS O B3aMMOIIPEBPAILICHUSIX OJSHEPTUM U 00
SBOJIIOLIMM BELISCTB B IIPUPOJC; COBPEMEHHAsi XWUMMsI HaIllpaBJI€HA Ha pPCIICHUE
rJI00adbHBIX TIPOOJIEM YCTOWUYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, JHEPIeTHU-
4EeCKOH, NMUIIEBOI U YKOJIOTHYECKOM 0€30acHOCTH, NPOOJIEM 31paBOOXPAHEHH .
Xumnuyeckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCS 0a30BBIM IO OTHOLICHUIO K
cucTeMe OOIIero XMMHUYEeCcKoro obpaszoBanus. M3yueHue mnpeamera: 1) cnocoOCTByeT
peanr3alii BO3MOKHOCTEH JJIsi caMOpa3BUTUS U (DOPMUPOBAHUSI KyJIbTYpPbl JUYHOCTH, €€
oOuiel u PyHKIUOHAIIFHOW TPaMOTHOCTH; 2) BHOCUT BKJaJ B (pOPMHUPOBAHHUE MBIILICHUS
W TBOPYECKHMX CIIOCOOHOCTEH IOAPOCTKOB, HABBIKOB HMX CaMOCTOSITEIILHOW y4eOHOU
JIeSITEJIbHOCTHU, APKCIIEPUMEHTAJIbHBIX M  MCCIEAOBATEJIbCKUX YMEHHM, HEOOXOJAMMBIX
KaKB IIOBCEIHEBHOM >KHU3HU, TaK U B MPO(PECCUOHATIBHON JIeSITEJIbHOCTH;
3) 3HAaKOMHUT cO crneuu(pUKON Hay4YHOT'O MBIIUJICHUS, 3aKJIaJIbIBA€T OCHOBBI I€JIOCTHOIO
B3IJIIJa HA €OWHCTBO IIPUPOABI M YEJIOBEKa, SBISACTCA OTBETCTBEHHBIM JTalloM B
(popMupoBaHUN €CTECTBEHHO-HAay4YHOW TI'pPaMOTHOCTH IIOJPOCTKOB; 4) CHOCOOCTBYET
(popMUPOBAHUIOIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-HAay4YHBIM 3HAaHHUSIM, K

OpUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B PKOJIOTHUECKOE 0Opa3oBaHUE MOJPOCTKOB .
Kypc Xx¥MuM OCHOBHOW IIKOJIBI OPUEHTUPOBAH Ha OCBOEHHE OOYYaIOIIMMHCS OCHOB
HEOPraHUYEeCKOW XHMHUH W HEKOTOPBIX IMOHATHUM U CBEJIEHUU OO0 OTIEJIbHBIX OOBEeKTax
OpPraHUYEeCKON XUMMH .
CtpyKTypa coaeprkaHusi mpeamera chopMHUpOoBaHa HA OCHOBE CHCTEMHOI'O IMOAXO0Ja K
ero wusydeHuro. ConaeprkaHME CKJIQJbIBAE€TCA M3 CUCTEMBI MOHSITHH O XHUMHYECKOM
3JIEMEHTE M BEIIECTBE M CHUCTEMbl MHOHSATHM O XHUMHWYECKON peaklMu. OTHOIIEHUs K



HaydyHOMY 3HAaHMIO U MeETOoJaM Io3HaHusi B Hayke. (OcCBOeHHE coOJAep)KaHUs Kypca
MNPOUCXOAUT C MNPUBJIECYEHUEM 3HAHUM W3 paHee HU3YUEHHBIX KypcoB: «OKpyrKarouui
MUp», «buosorus . 5—7 knaccb» U «Pu3uka . / Kiacc .

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA
YUEBHOT'O MPEJAMETA «XHMHSA» B OCHOBHOMH LIKOJIE

N3yuyeHnrne XUMUU B OCHOBHOM IIIKOJIC HaMpaBJICHO HaA JIOCTHIXKEHHE OOYYaroIIMMUCS
JIUYHOCTHBIX, METANPEIMETHBIX UM NOPEAMETHBIX pPE3yJIbTATOB OCBOCHHUS Yy4eOHOTro
npeaMeTa .

JIMYHOCTHBIE PE3YIbTAThI

JIM9YHOCTHBIE pe3ydbTaThl OCBOEHUS MNPOrpaMMbl OCHOBHOTO o0O0IIero oOpa3oBaHUS
JIOCTUTAIOTC B XOJie OOyYeHUs XHUMHHM B €IUHCTBE YYEOHOM W BOCHOUTATEIILHOU
nesiteibHOCTH OpraHu3aliii B COOTBETCTBHH C  TPAAUIIMOHHBIMH  POCCUUCKUMH
COIMMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMH II€EHHOCTSIMH, TMPUHSATHIMH B OOIIECTBE
OpaBWJIaMU ¢ HOPMaMH TOBEJIEHUS, M CHOOCOOCTBYIOT MpoIlleccaM CcaMOIIO3HaHUs,
CaMOpa3BUTHS U COMMUATU3AINU O0YJAIOIITUXCS .

Jluunocmmuuie pe3yromamosl ompascarom chopmuposaHHoOCms, 8 MOM YUCTE 8 YHACTMU.:

1.ITaTpHOTHYECKOTO BOCIIMTAHMS

1) HEHHOCTHOI'O OTHOLICHUsT K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY H
Hay4YHOMY HAaCJIEAUIO, IOHUMaHUs 3HAYEHUSI XUMUYECKON HAYKM B KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTHM  BJIQJIETh JOCTOBEpHOM wHHoOpmManmeidd O nOepeaoBBIX



AJAOCTHUIKCHUAX U OTKPBITHUAX MI/IpOBOI\/JI MU OTEYECTBCHHOM XUMHHU, 3aUHTCPCCOBAHHOCTHU B
Hay4HBIX 3HAaHUSX 00 YCTpOMCTBE MUpaA U OOIIIECTBa;

2.’ pask1aHCKOr0 BOCITUTAHUS

2) IpeACTaBJICHU O COLHMAJIBHBIX HOPMAax W IIPaBUJIaX MEXJIMYHOCTHBIX OTHOIIECHUI B
KOJUIEKTUBE, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOMN JE€ATEIbHOCTHU IIPU BBIINOJIHEHUU
y4eOHBIX, ITO3HABAaTEIbHbBIX 3aJlay, BBIIIOJHEHUH XUMHUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU
YYE€OHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHMMAaHWUIO W B3aUMOIIOMOIIU B IIPOLECCE
9TOU y4eOHOU AEsITeIIbHOCTH; TOTOBHOCTH OIIEHUBATHh CBOE IMOBEJICHUE U MOCTYIIKHU CBOUX
TOBaApHUIIECH C ITO3UIIMU HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIE]I-
CTBHUU ITOCTYIIKOB;

3.HGHHOCTI/I Hay4YHOI'O MMO3HAHUA

3) MUPOBO33PEHUYECKUX npeJCTaBJICHUM o BEIIECTBE U XHUMHUYECKOM peakuuu,
COOTBETCTBYIOIIINX COBPEMCHHOMY YPOBHIO Pa3BUTHUA HAYKHW H COCTABJIIAIOIINX OCHOBY OJIs
MOHUMAHHUS CYIIHOCTH HAYYHOW KapTUHBI MHPA; NPEIACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS NPUPOJILI, B3AUMOCBSI3SIX YEJIOBEKa C MPUPOTHOU cpesioif, O poiu XWMHH B MO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

4) IO3HABATEJIbHBIX MOTHUBOB, HAIIPABJIEHHBIX Ha MMOJIyYEHUE HOBBIX 3HAHUU IO XUMMHH,
HEOOXOMMBIX JIJIs1 OOBSICHEHUSI HAOIIOJaeMbIX ITPOIIECCOB U SIBJICHHUM;

5) MO3HABaTEJILHOM ©W HWHQPOPMAIMOHHON KYyJIBTYphl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITEILBHOM paldoThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHON JIUTEpaTypoid,
JIOCTYITHBIMU TEXHUYSCKUMH CpeJICTBaMU MH(OPMAITMOHHBIX TEXHOJIOTHIA;

6) MHTEepeca K OOYYSHHUIO U MMO3HAHUIO, JTI0OO03HATEIILHOCTH, TOTOBHOCTH U CIOCOOHOCTH
K caM0o00Opa3oBaHUIO, HCCICAOBATECIIbCKON MEsITeIbHOCTH, K OCO3HAaHHOMY BBIOOpY



HanpaBJICHHOCTH U YPOBHsI OOYYCHHUS B JaJbHEHUIIIEM;

4.(DODMI/IDOB8.HI/IH KYJIBTYPBI 310POBbA

7) OCO3HaHHA IICHHOCTHU JXHU3HH, OTBCTCTBCHHOI'O OTHOHIICHHA K CBOCMY 310pPOBbLIO,
YCTAaHOBKHU Ha 3/I0POBBIIl 00pa3 >KU3HU, OCO3HAHUS MOCJIEJICTBUI U HEMPHUITUS BPEIHBIX
OpuBbIYeK (yrmoTpeOsieHHs aJIKOroJisi, HAPKOTUKOB, KyYpPEHHUsI), HEOOXOAUMOCTH COOII0e-
HUSI TIpaBWJI OE30MAaCHOCTU MpHU OOpaIlIeHHMH C XUMHUYECKUMHU BEIIEeCTBAMH B OBITY U
pEalbHOM KU3HHU;

5.TpynoBoro BOCIUTAHUS

8) KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOI11IECTBEHHO MOJIC3HOM,
Y4€OHO-HCCIIeI0BAaTEIbCKOM, TBOPYECKOW M APYrHX BHIAX AESATEIbHOCTH;, HWHTEpeca K
OPaKTHUYECKOMY U3YUYEHUIO Mpodeccuil nTpysa pa3jIMuHOIO poja, B TOM 4YHCJIE Ha OCHOBE
OPUMEHEHUS NPEAMETHBIX 3HAaHUW NO XUMHMH, OCO3HAHHOI'O BBIOOpa HMHIAUBUIYAIbHOU
TPAeKTOPUU TIPOJAOJIKEHHUsI OOpa3oBaHUsI C YUYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOILIECTBEHHBIX HHTEPECOB U NMOTPEOHOCTEM;

6.OK0JIOrHYECKOT0 BOCIIUTAHUS

9) 3KOJIOTMYECKH 1IeJIECOOOPa3HOro OTHOIICHUS K NPHUPOJI€ KaK HCTOUHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYILECTBOBAHHS, NOHHMAHMS ILIEHHOCTH 3JI0POBOTrO M OE€30MacHOro
oOpa3za JKH3HHU, OTBETCTBEHHOI'O OTHOLIEHHUsI K COOCTBEHHOMY (U3UUYECKOMY U
IICUXUYECKOMY 3JI0POBbIO, OCO3HAHHUsI ILEHHOCTH COOJIIOJICHHsI IpaBUi Oe30MacHOro
MOoBeAEHHUs IpU paboTe C BEILIECTBAMHM, a TaK)KE€ B CUTyaIUsIX, YTPOXKAIOIIHNX 3I0POBBIO U
KU3HU JTIOJICH;



10) CIIOCOOHOCTH TIPUMEHSITH 3HAHUS, IIOJIydaeMble IIPpU H3YUYECHHH XWUMHUH, IS
pemeHus 3az1a4, CBA3aHHbBIX C OKPY Karolle IIpU-pPOJHON CPENOM, NOBBIIIECHUSI YPOBHs
3KOJIOTUYECKOU KYJIIbTYPHI,

OCO3HaHUsI IJIO0AJIBHOTO XapaKTepa 3KOJOTHYECKUX MpOoOJIeM U IIyTeH UX pelIeHus
OCPEACTBOM METOA0B XMMUHU;

11) 5KOJIOTHYECKOTI'O0 MBINUICHUSI, YMEHUsI PYKOBOJACTBOBATHCS UM B II03HABATEIIBHOM,
KOMMYHHUKAaTUBHOU U COLUAJIBHON MPAKTHUKE .

Memanpeomemnule pe3ynomamol

B cocTtaBe mMeTarnpeaMeTHBIX pPe3yJIbTaTOB BBIACISIOT 3HAYUMBIC Uit (POpPMUPOBAHUS
MHPOBO33pEHUsT OOIIeHay4YHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIMN, TUMNOTe3a, (QakT,
cucTeMa, MpoIIeCC, YKCISPUMEHT U AP .), KOTOPhIE HCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUU M3 ITHUX MpeaMeToB (GOopMHUPOBATH
OpEJICTaBJICHUE O IEJOCTHOM Hay4YHOW KapTHHE MHUpa, U YyHHBEpcajbHble ydecOHBbIE
NEeUCTBUS (mo3HaBaTeJILHBIC, KOMMYHUKATHUBHBIE, pEeTyJISITUBHEBIC), KOTOpBbIE
obecneynBaroT (POPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEJIBHOMY IUIAHUPOBAHUIO H
OCYIIIECTBJICHHUIO YISOHOM JIEATSITHHOCTH .

MeranpenMeTHbIE pe3ybTaThl OCBOEHHUSI OOpa30BaTEIbHOW IPOrpaMMbl MO XHUMHUU
OTPaXXarOT OBJIAJICHUE YHUBEPCAITbHBIMHU MMO3HABATEIILHBIMH JICHCTBUSIMH, B TOM YHCJIC:

ba3oBrIMU TOrMYecKUMU JEHCTBUAMHA

1) yYMEHHEM HCHOJIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIUJIEHHUSI IPU OCBOEHUM 3HAHUU:
pacKpbIBaTh CMBICII XMMHYECKHX MOHSITUN (BBIACHATHL WX XapaKTepHbIE MOPU3HAKHU,



YCTaHaBJIMBAaTh  B3aUMOCBSI3b C JAPYTMMHU HOHSTHUSIMM), MCIIOJIb30BaTh MOHSITHUS IS
OOBsCHEHUsI OTHEJIbHBIX (PAKTOB M SIBJICHUI; BbIOMpaTh OCHOBAHWUS WU KPUTEPUU IS
KJIacCU(PUKAIMM XUMHUYECKHX BEIIECTB W XHWUMHYECKHUX pEaklHui; YyCTaHAaBIMBATh
NPUYUHHO-CJIEJICTBEHHBIC CBSI3M MEXIY OOBEKTAaMH HW3YUYCHHS; CTPOUTH JIOTUYECKHE
paccyxJeHust (MHAYKTHUBHbIC, JOE€AyKTHBHbIE, II0 AaHaJOrWH); JejJaTh BBIBOABI U
3aKJIFOYECHUS;

2) YMEHUEM NOPUMEHATH B IIPOLIECCE€ MO3HAHUS CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
HWCHOJIb3YEMbIE B XMMHHU, IPEOOPa30BBIBATH IIUPOKO MPUMEHSEMbIC B XUMHHU MOJICIILHBIC
MNpeaCTaBICHUS — XUMUYECKHUN 3HaK (CHMMBOJI 3JIEMEHTA), XUMH4YecKas ¢hopMyJlia U ypaB-
HEHME XUMHUYECKON peaklMu — NpHU PELUICHUM y4eOHO-IO3HABTEJBbHBIX 3a7a4; C y4ETOM
3TUX MOJIEIbHBIX MPEJICTABICHUN BBISABIISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIE ITPU3HAKHU
U3y4YaeMbIX OOBEKTOB — XMMHYECKUX BEILISCTB U XUMHUYECKUX PEAKIINN;

ba3oBeME Hccae10BaTeILCKUMU ICHCTBUSIMHI

3) YMCHHUEM HCIIOJIB30BAaTh IIOCTABJICHHBIC BOIIPOCHI B KAYECTBEC HHCTPYMCHTA IIO3HAHHA, a
TaKXKX€ B KadC€CTBC OCHOBBI OJIs (I)OpMI/IpOBaHI/ISI THUIIOTEC3bI 110 ITPOBCEPKE IIPABUJIIBHOCTH
BBICKA3bIBACMBbIX CYH(LIGHHﬁ;

4) npuoOpeTeHne oOmnblTa OO IUIAHUPOBAHHUIO, OpraHW3allUd MW MpPO- BEACHUIO
YYEHUYECKUX DKCIIEPUMEHTOB: YMEHHE HAOJI0JaTh 32 XOAOM IIpoliecca, CaAMOCTOSITEIILHO
MPOTHO3UPOBATH €0 pe3yJIbTaT, POpMyIUPOBATH OOOOIIEHUS] U BBIBOJIBI MO pe3yiabTaTaM
MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIISITh OTYET O MPOAEIaHHON padoTe;

Pa6otoii ¢ unpopmanueit

5) yMEHHEM BBIOUpaTh, AaHAJIM3UPOBATh U HHTEPHPETHPOBATH HH- (HOPMALHIO



pa3jIu4YHbIX BHUAOB M (OopM IIpeICTaBJICHHUs, NOJYyYaeMyI W3 Pa3HbIX MCTOYHHKOB
(Hay4HO-MIIOIIyJIsIpHAsl JIUTEpaTypa XHUMHYE- CKOI'O COJEprKaHUs, CHPAaBOYHBIE I1IOCOOUs,
pecypcel MHTEpHETA);

6) YMEHHEM MNPUMEHSATHh pa3JIUudYHbIE METOJbl U 3alpoChbl IIPU MNO- HCKE U 0TOope
"H(pOpPMAITHHA U COOTBETCTBYIOIMIUX JAaHHBIX, HCOO- XOAUMBIX JIJIsI BBITIOJTHEHUS YYCOHBIX U
MO3HABATEJbHBIX 3aJla4 ONPEAeIEHHOrO TUNA; IPUOOPETEHUE ONbITa B 00JACTH UCHOJIB30-
BaHUA I/IH(bOpMaHI/IOHHO—KOMMYHI/IKaTI/IBHI)IX TCXHOJ’IOFI/If/'I, OoBJIaJI€- HHC KyHbTypOﬁ
aKTUBHOT'O UCIOJIb30BaHUsI PA3JIMYHBIX HOUCKO- BBIX CUCTEM;

7) yMEHHUEM HCHOJIb30BaTh U aHAJIM3UPOBATh B Ipollecce y4eOHON U MCCIIeI0BaTEIbCKOM
ACATCIBbHOCTHU I/IH(I)OpMaIII/IIO O BJIMAHHUH ITIPO- MBIIIJICHHOCTH, CCJIBCKOI'O X03sicTBa U
TpaHCIOPTa HA COCTOSTHUE OKPY KAIOIEH IPUPOIHOUN Cpebl;

yHI/IBCpcaHLHBIMI/I KOMMYHUKAaTHBHBIMU JIEHCTBUSIMU

8) yMeHHeM 3aJaBaTh BOIPOCHI (B XOA€ Jauanora W/WJIM IOUCKYC- CHH) II0 CYIIECTBY
o0cyX/1aeMoi TeMbI, (POopMyIHUPOBATH CBOU MNPEA- JJOKEHHSI OTHOCUTEIBHO BBITIOJTHEHUS
OpeUIOKEHHOW 3aJa4u;

9) mpuoOpeTeHNe OIbITa NOPE3eHTAUU PE3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO
dKCTIepUMEeHTa (J1a00paTOPHOTO OIMBITA, TabopaTOPHOU pabOTHI IO UCCIESIOBAHUIO CBOUCTB
BEIIIECTB, YYEOHOTO TIPOEKTA);

10) 3aMHTEpPECOBAaHHOCTh B COBMECTHOM CO CBEpPCTHHKAaMH T[IO3HAa- BaTEIIbHOU ©
HWCCIIeOBATEIBCKON JICSITEJIPHOCTA MPH PEIICHHH BO3- HHUKAIONIUX MPOOJIEM Ha OCHOBE
yu€Tta OOIIMX HMHTEPECOB M COTJIACO- BaHUS IMO3HIHUU (00CYyXJeHUs, OOMEH MHECHUSMH,
«MO3TOBBIC ITYPMBI» U JIP .);



yHI/IBepCHHLHHMI/I PETYJIATUBHBIMA HeﬁCTBHHMH

11) yMEHHEM CaMOCTOSITEJIBHO ONOpPENEATh LEIUu AE€ATCIbHOCTHU, I[IJIAHUPOBATh,
OCYHIECTBIISITh, KOHTPOJIHUPOBATh U IPU HEOOXOAH-

MOCTH KOPPEKTHPOBaTh CBOIO JIESITEIBHOCTh, BBIOWpaTh Hambosiee 3¢ddeKkTuBHBIC
COCOOBI penieHust Yy4eOHBIX ¢ TIO3HABaTCJIBHBIX 3a- Jad, KOPPEKTHPOBATh
OPEUIOKEHHBIN alrOpuTM AEUCTBUU TNPU BbI- MOJHEHUH 33JIaHUN C YUETOM MOITYUYCHHUS
HOBBIX 3HaHUM 00 HM3y4ae- MbIX OOBEKTaX — BEIISCTBAaX U PEaAKIIUX;

12) yMEHHEM HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, INPEeA- jaraeéMble B yCIOBUH
3aaHUuM .

Ilpeomemmnvie pesyromamot

B cocraBe mnpeaMeTHBIX pPe3yJIbTaTOB IO OCBOCHHMIO 0O0s3aTelIbHO- IO COJIEep KaHUS,
YCTAHOBJIEHHOTO JAaHHOW TMPUMEPHOM paboueil mpo- rpaMMOM, BBIJICISIIOT: OCBOECHHBIC
OoOy4YarommMMHUCs HAYYHbIC 3HAa- HUSI, YMEHHUSI U CIIOCOOBI IEUCTBUM, crienupUIeCKUe IJIs
npeaMeT- HOM 001acTh « XUMUSD, BUJBI ASITSIHbHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS, €TI0
WHTEPIPETAIINN, TTPeoOpa30BaHUIO M TIPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTyaLUsIX .

IIpenmeTHBIE pe3ylbTaThl NOPEJICTABICHBI MO ToJdaM OOYyYeHHsI U OTpakaroT
c(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS CISAYIOIINX YMEHUMN:

8 KIIACC

1) packKposieamns CMBICJI OCHOBHBIX XHUMHYECKHUX TIIOHSITHIH: aToM, MOJICKYJa,



XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE Be- IIECTBO, CMECHh, BAJIEHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAas M MOJIEKYy- JISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, Mac- COBasl J0JIsI XUMHUYECKOT0 3JIEMEHTAa, MOJIIPHBIIT 00BEM, OKCU,
KHCJIOTa, OCHOBAaHUE, COJIb, DJJICKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIECHUS,
XHUMHUYECKasi peaklusi, TerioBol 3¢@eKkT peaknuu, KilacCU(PUKAIUS PEaKIINi,
XHUMHYECKasl CBsI3b, PACTBOP, MacCOBAsI10JIS BEIIECTBA B PaCTBOPE;

2) unmocmpupo8ams B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX MO- HATHH (cM . 1 . 1) u
NPUMEHSTH OTH MTOHSITHS PU ONMMCAHUU BEIISCTBH UX NPEBPAIICHUN;

3) ucnonvzoeams XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHUSI (OpMYyJ BEIIECTB U
YPaBHEHUN XUMHYECKUX PEaKIIN;

4) onpeodensimb BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COE- JUHEHMSIX; CTEIIEHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHU- SIX; HNPUHAJIC)KHOCTH BEIIECTB K
onpenes€HHOMY KJlacCy CO€IMHe- HHUH 1o ¢dopmyiaM; BHJ XUMHUYECKOM CBsI3U
(KoBaJICHTHAsI U MOH- Hasl) B HEOPraHUYECKUX COCIUHEHUSIX;

5) packpvieams cmblca  Tiepuoadveckoro 3akona J[ . M. Mennene- eBa:
JIEMOHCTPUPOBATh MNOHHMMAaHHUE TEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB XHUMHUYECKHUX
2JIEMEHTOB OT WX MOJIOXKEHUS B TIEPUOAUYES- CKOM CHCTEME; 3aKOHOB COXPAaHEHUS MAaCChI
BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTraapo; onu-
cvleams U xapakmepuzoeams TaOIUUHYI0 (POopMy TTEPHUOANYECKON CUCTEMBI XUMHUYECKHUX
9JIEMEHTOB: pa3indaTh MNOHSATHS «rJaBHas mnoarpynna (A-rpymma)» ©u  «noOodHas
noarpymma (b-rpynna)», mMa- nble U OOJBIIIME TIEPUOABI; COOMHOCUMb OOO3HAYCHMUS,
KOTOpbIe UMeIOTCsl B Tadbnuile «llepuoauyueckas cucreMa XUMHUYECKUX 3j1e- MeHToB [ . 1 .



MeHpeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMH CTPO- C€HHUSI aTOMOB XWMHYECKHUX
SJIEMEHTOB (COCTaB W 3apsija sapa, oOIlee YHCIIO 3JIEKTPOHOB U paclipeleiICHUEe HUX I10
3JIEKTPOHHBIM CJIOSIM);

6) K1accuuyupoéams XUMHUYECKHE DIEMEHTBI; HEOpraHW4Ye- CKHE BEIIeCTBa;
XUMHUYECKHE peaKnuu (MO YHUCIy U COCTaBYy yd4a- CTBYIOIIHX B PEAKIIUH BEIIECTB, MO
TeruioBomMy Y dekTy);

7) xapakmepuzosams (onucviéams) OONIME XHUMHYECKHUE CBOW- CTBa BEIISCTB
pa3IMIHBIX KJIACCOB, MOATBEPIKAAsl OIMHMCAHUE IPUME- PaMU MOJICKYJISIPHBIX ypPaBHCHUH
COOTBETCTBYIOIUX XUMHYCCKUX PCAKIIUAN;

8) mpocHo3uposams CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT UX Ka- YECTBEHHOT'O COCTaBa;
BO3MOYKHOCTH NPOTEKAHUSI XUMUYECKHUX Mpe- BpallleHU B pa3IUYHbBIX YCIOBUSIX;

9) 8bluUCAAMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB; MaCCOBYIO
JIOJII0 XUMHUYECKOTO 3JIeMeHTa 10 (op- MyJie COCIMHEHHUsI; MacCOBYIO JIOJIIO BEIIECTBAa B
pacTBOpE; TIPOBO- TUTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKON peaKInu;

10) npumersams OCHOBHBIE OTIEPAIIUH MBICIUTEIILHON AE€ATEJILHOCTH — aHaJIU3 U CUHTE3,

CpaBHEHUE, 00001ICcHuE, CHCTEMAaTHU3aIuIo, KJ1accu(UKAITHIO, BBLIABJIICHHE
HpI/I'-II/IHHO—CJ'IeJICTBeHHI:JX CBHSGﬁ — JIs I/I3y‘-IeHI/I$I CBOﬁCTB BCIIICCTB M XHNMHNUCCKUX
peakmnuii; ecCTEeCTBEeHHO-HAay4YHbIE METOJIbl MO3HAaHUS — HaOIIOJICHUEe, W3MEpEeHUeE,

MOJEIUPOBaHUE, SDKCIEPUMEHT (peaJIbHbIA Y MBICJIEHHBIN);

11) cnedosams TpaBWIAM TIOJIB30BaHHUS XHMHYECKOW MOCYZIOH W J1abopaTOpHBIM
o0opy/lOBaHHEM, a TaKXXe NOpaBmjiaM OOpaIleHus C BEIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMHA IO BBINOJIHEHUIO JA0OPaTOPHBIX XUMHUYECKHX OMNBITOB IO IMOJYYCHUIO U
coOMpaHUIO0 Ta3z000pa3HBIX BeHmlecTB (BOAOpoJa ©W KHCJIOPOJa), HNPUTOTOBICHUIO



pacTBOPOB C OIPeZeIEHHON MacCOBOM N0JIeil pacTBOPEHHOIO Belle- CTBA; INIAHUPOBATh U
MIPOBOJANTH XUMHUUYECKHE IKCIIEPUMEHTHI O PACIIO3HABAHUIO PACTBOPOB MISJIOYEH U KHUCIIOT
C NOMOIIBIO UHIUKATOPOB (JIaKMYC, (heHOI(PTATICHH, METHIIOPAHK U JIP .) .

9 KJIACC

1) packpwviéamsb cmblc/l OCHOBHBIX XUMUYECKUX IOHATHN: XUMH- YECKUU DIIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTHOH, aHHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPHULATEIIb- HOCTb, CTEIIEHb OKHCIICHHS, XUMMYECKas peakLus, XUMHUYECKas
CBsI3b, TEIUIOBOU 3(P(PEeKT peakumu, MOJIb, MOJSIDHBIH OOBEM, pac- TBOP; AJICKTPOJIHUTEHIL,
HE3JIEKTPOJUTHI, DJISKTPOJUTHUYECKAsi JUCCO- LMalMs, peakUUMu HOHHOro oOMeHa,
oOpaTuMble U HeEOOpaTHUMbIE pe- aKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKINU,
OKMCJIMTEJIb, BOCCTAHOBUTEIIb, OKHUCJIEHHME MW BOCCTAaHOBJIECHHE, aUIOTPONUA, aM-
(orepHocTh, XHMMHUYECKass CBs3b (KOBaJIeHTHasl, HOHHAs, MeETaJUIM-  YecKas),
KpUCTAJUIMYECKasl PElIETKa, KOPpPO3Usl METAJUIOB, CIUIAa- BbI; CKOPOCTh XHUMHYECKOH
peaknuu, NpeaejbHo aoiycTuMas koH- nenrpauus (I11K);

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKHUX MO- HATHH (cM . 1 . 1) u
OPUMEHSATH 3TU HOHSTHS IIPY ONHMCAHWU BELIECTBU UX MPEBPAIEHUM;

3) ucnonvzosams XUMHUYECKYIO CHUMBOJIMKY JUJIsI COCTaBJ€HUs (OPMYJI BEILIECTB U
YPABHEHUU XUMHUUYECKUX PEAKIIUM;

4) onpedenams BaJEHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKHUX DJJIEMEHTOB B
COEOUHEHUAX PA3JIMYHOIO COCTaBa; NMPUHAJIECKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy
coelMHEHUNW 1o ((QopmynaM; BHI XUMHUYECKOW CBs3W (KOBaJICHTHAs, HWOHHAas,
METaJUIMYECKasil) B HE- OpPraHUYECKUX COEAMHEHMUsSIX; 3apsii HMOHA I10 XWUMHYECKOU



bopmy-J1e; xapakTep cpeabl B BOOHBIX PaCTBOpax HEOPTAaHHUYECCKUX COCIU- HEHUU, THII
KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

5) packpvieams cmblca nOepuoandeckoro 3akona J[ . W . Mennene- eBa U
JIEMOHCTPHUPOBATH €ro MIOHUMAaHUE: ONUCLIBAMb U XapaKme- pu3z06ams TaOIUYHYIO GopMy
MNEePUOAUYECCKON CHUCTEMBbl XHMHYE- CKHUX JJIEMCHTOB: pa3jiiuaTh TOHSTHUS «TJIaBHAsI
noarpymnma (A-rpynna)» u «mnodounas noarpynna (b-pynma)», manbie U 00db- MIHUE
MEePUOAbI;, COOMHOCUMb 0O003HAYCHUSI, KOTOPHhIE UMEIOTCS B Ie- PUOJUYECKON Tabnulie, ¢
YUCJIOBBIMH XapaKTEPUCTHKAMH CTPOC- HHUSI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB M
3apsia siyipa, oOIee YHMCJIO 3JICKTPOHOB M pacCIpeSlICHUE UX MO J3JICKTPOHHBIM CJIOSIM);
00vscHaAmMb 00IINE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 2JIEMEH- TOB U UX COCIMHECHUH
B IpeJiesiaX MajbIX IePUOJIOB U TIAaBHBIX IOJ-TPYIIN C YYETOM CTPOCHHUS UX aTOMOB;

6) K1accupuyuposams XUMHUYECKHE DIEMEHThI, HEOpraHW4Ye- CKHE BeIleCTBa;
XUMHYECKHE peakIuu (M0 9UCIIy M COCTaBy ydYa- CTBYIOIIHUX B PEAKIIUU BEIECTB, I10
TermnoBoMy 3 (PeKTy, Mo U3Me-HEHUIO CTENEeHEN OKUCIIEHUSI XUMHUYECKUX JIEMEHTOB);

7) xapakmepuzoeams (onucvieams) OOLIUE XUMHYECKHE CBOI- CTBa BELISCTB
pa3IU4YHBIX KJIACCOB, MOATBEPKAAas OIMMCAHUE IIPUME- PaMH MOJICKYJIAPHBIX U HMOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XU- MUUECKHUX PEAKIIHUI;

8) cocmaensimsb ypaBHEHUsI DJIEKTPOJIUTHYECKOU OUCCOLMALIUUA KUCJIOT, ILIEJI0YEeU U
COJICH; MOJIHBIE M COKpaIEHHBIE ypaBHEHUS pe- aKIHl HOHHOTO OOMEHAa; ypaBHEHUS
peakuuii, MOATBEPKAAOIINX CYIIIECTBOBAHNE I'€HETUYECKON CBSA3HW MEXK/Y BEIIECTBAMH
pa3aud- HBIX KJIACCOB;

9) packpvieamb CYIIHOCTb OKHCJIIHATEIbHO-BOCCTAHOBUTEIIBLHBIX PEAKIIUNA ITOCPEACTBOM
COCTAaBJICHUsI 2JIEKTPOHHOI'O OajlaHCa 3TUX PEAKLINMI;



10) npocHoO3uposams CBOWMCTBA BEHIECTB B 3aBHCUMOCTH OT UX CTPOCHHUS;
BO3MOYKHOCTH MPOTECKAHUS XUMHUYCSCKUX MPESBPAIICHUN B PA3JIMYHBIX YCIIOBHSIX;

11) ebiuuciAmMes OTHOCUTCIBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MAacChl BEIIISCTB;
MAaCCOBYIO JIOJI0 XHUMHYECKOrO 3JIeMeHTa Mo (op- MyJie COCIMHEHHUS; MAaCCOBYIO OJIFO
BEIIIECTBA B PACTBOPE; MPOBO- AUTH PACUETHI MO YPABHCHUIO XUMUYCCKOU PEaKIINU;

12) credosams TpaBUIIAaM TIOJB30BAaHUSI XHUMHYECKONW TMOCYyZOoil U 1abopaTOpHBIM
o0opyOBaHHWEM, a TaK)Xe nOpaBWjiaM OOpamIeHus C BEIIECTBAMH B COOTBETCTBHUM C
WHCTPYKIUSIMH T10 BBIMOJIHEHUIO J1a0OPATOPHBIX XUMHUYECKHUX OIMBITOB IO TMOJYYCHHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YIIICKUCIIOTO ras3a);

13) nposoOoums PpeaKknuH, IOATBEPIKIAIONINE KAYSCTBCHHBIN CO- CTaB pPa3JIUYHBIX
BEILIECTB: pPACIIO3HABATh OMNBITHBIM IIyTEM XJIOpUJI- OpOMHI-, HOJAWUI-, KapOoHAaT-,
dochar-, cunmkar-, cynbdar-, THIAPOKCHA-UOHBI, KATHOHBI aMMOHHS W HWOHBI
U3Yy4YEeHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpaxX HEOPTaHUUYECKHUX
BEIIIECTB;

14) npumensims OCHOBHBIC ONE€palliM MBICIIUTEIbHON AESTEIbHOCTH — aHAIIU3 U CUHTE3,
cpaBHeHHUE, O00O0OIIIEHUE, CUCTEMAaTHU3AINIO, BEISIBIICHUE NPUYHUHHO-CIICACTBEHHBIX CBS3CH
— JUIS W3YYCHUS CBOWMCTB BEIIESCTB M XHUMHUYECKHUX PEaKINH;, €CTECTBEHHO-HAYyYHBIC
METOIbl TO3HAHUS — HAOIIOCHUE, U3MEPECHHUE, MOJICITUPOBAHUE, SKCICPUMEHT (peaTbHBIH
U MBICJICHHBIN) .

COJIEPXKAHUE VYEBHOI'O TTPEAMETA «XUMWS»
8 KIIACC

HepBOHa‘IaJ'IBHLIe XUMHYCCKUE MTOHATHA

IIpenmer xumum . Poinb XUMUM B KU3HM 4ejioBeka . Tena m BemiectBa . DuU3NUECKHE



CBOMCTBa BCIICCTB . AI‘pCI‘aTHOG COCTOsAHHUEC BCIICCTB . ITonsarue o METOJaxX IMO3HAHUA B XUMHUU
. XuMus B cucteMe Hayk . HucTele BemecTBa U cmecu . CriocoObl paszziesieHus cMecei .

ATOMBI U MOJIEKYJIbI . XUMHUYECKHE 3JIeMEHThI . CUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB . [IpocTsie u
CJIO’KHBIE BEIlleCTBA . ATOMHO-MOJIEKYJIIPHOE YUYEHHE .

Xumunueckas opmyia . BaleHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB . 3aKOH IMOCTOSTHCTBA
coctaBa BemiecTB . OTHOcHUTENbHAsE aTOMHasi mMacca . OTHOCUTENIbHAsT MOJIEKYJISIpHAsl mMacca .
MaccoBast 10J11 XMMHUY€ECKOT'O 3JIEMEHTA B CO€JIMHEHUH .

dusznyeckre M XUMHYECKHUE SIBJICHHUS . XHUMHYECKas peaknua H e IIPU3HAKHA . 3akoH
COXpaHCHUA MacCChbl BCHICCTB . XUMHUYUCCKHE YpPaBHCHUA . KJIaCCI/I(l)I/IKaIII/IH XUMHYCCKHUX
peakuuii (CoeqUHEHUs, pA3JIOKEHUS, 3aMEILEHUs) .

XUMHYECKUH SKCHEPHUMEHT: 3HAKOMCTBO C XMMHUYECKOI MMOCYA0M, C NpaBUiIaMy padOThI
B JJabopaTopuu U NpUEMaMH OoOpallleHUusl ¢ JJabopaTOpHBIM OOOpPYHOBAaHUEM; U3YyUEHHUE U
onvcaHue (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKHUX BEIISCTB; HAOIIOAECHUE
(puznueckux (miIaBjieHWE BOCKa, TasHHUE JIbJla, PacCTUPAHHUE caxapaB CTYIKE, KUIIEHUE U
KOHJIEHCAllUsI BOJbl) U XUMHUUYECKHUX (TOpEeHHUE CBEYM, MPOKAIMBAHUE METHOU MPOBOJIOKH,
B3aUMOJICHCTBUE Meja C KHCJIOTOW) SBJICHUH, HAOJIOJEHHE W OIMCAaHWE HPU3HAKOB
OpPOTEKAHUsI XUMHUUYECKUX peakuu¥ (pa3jioKeHHUe caxapa, B3aHMOJICMCTBHE CEpHOU
KHUCIJIOTBI C XJIopuaom Oapus, pasinoxkeHue ruapokcuyaa meau(ll) mpu nHarpeBanuwm,
B3auMojeicTBrue xene3a ¢ pactBopom coiu Menu(ll)); nzyuenue crocoGoB paseaeHus
cMecel (C MOMOIIbIO MarHuTa, (QUJIbTPOBAHHUE, BhINApUBAHHUE, AUCTUILISALIMS, XpOMAaTO-
rpagwus), MIpoBeAeHUE OYUCTKH MOBAPEHHOM COJM; HAOIIOASHUE U OIIMCAaHUE PE3yJIbTaTOB
MPOBEAECHUS ONbITA, WIJIIOCTPUPYIOLIETO 3a- KOH COXPAaHEHUs MAacChl; CO3JaHUE MOJeJel
MOJIEKYJ (IIapOCTEPKHEBBIX) .



Baxneiimme NpEACTAaBUTEIIN HCOPTaHUYCCKUX BEILICCTB

Bo3nyx — cmech razos . CocraB Bo3ayxa . Kuciopoa — 3J€MEHT U MPOCTOE BEILIECTBO .
Haxoxnenue kuciopona B Npupoae, (U3MUECKHEe W XHUMHUYECKHE CBOMHCTBa (peakuuu
ropenus) . Okcunsl . [Ipumenenne kucnopoga . CriocoObl OJIyUYeHUs! KUCIIOpoaa B 1adopaTo-
pun U npomblIuIeHHOCTH . Kpyrosopor kuciopoza B npupone . O30H — ajuioTponHas
MoAu(UKaIMs KUCIOpoaa .

TennoBoit »>¢@eKT XUMHUUECKONW peaKUHUH, TEePMOXHMHUUYECKHE YypaBHEHHUs, 53K30- U
SHAOTEPMHUUYECKHE peakuuu . TOIUIMBO: yrojib U METaH . 3arpsA3HEHHE BO3/1yXa, YCHUJICHHUE
MapHUKOBOTO ¢ PeKra, pa3pynieHne 030HOBOTO CIIOS .

Bopnopon — »3memMeHT M mpoctoe BemecTBo. HaxokneHue Boxopoxa B IIpUPOAE,
(pmznyeckue U XUMHYECKHE CBOICTBA, MPUMEHEHHUE, c1OcOObI nmonayuyeHus . CoctaB KHUCIOT U
coJien .

KonnuectBo BemiectBa . Monb . MomsipHass macca . 3akoH ABorajpo . MossspHblii  00BEM
ra3oB . Pac4yé€Tel 0 XMMHYECKMM YpPaBHEHHUSIM .

dusnueckue cBoicTBa BoAbl . Boma kak pactBopurenbs . PactBopbl . HachiieHHbIE U

HEHACHIIIEHHBIE PACTBOPHI . Pacmeopumocms eewjecms 6 6ode.l MaccoBasi oy BelecTBa B
pacTBOpe . XuUMH4YECKHe cBOMcTBa BoAbl . CocTaB OCHOBaHUI . Ponb pacTBOpOB B NpHUpOJIE U
B ’KM3HU 4YejoBeka . KpyroBopoT BoAbI B IPUPOJIE . 3arpsisHEHUE TIPUPOJHBIX BoJ . OxXxpaHa u
OUYMCTKA NMIPUPOIAHBIX BOJ .

Knaccudukanuss meopranmyecknx coeauHenut . Oxcuapl . Knaccudwukanms OKCHIIOB:
cosieoOpasyromuye (OCHOBHBIC, KHCJIOTHBIC, amM(pOTEepHbIE) W HECcoJeoOpa3yroime
Homenknatypa okcuaoB (MeXAyHapodHass W TpuBHajibHas) . DuU3nMueckue M XUMUYECKUE
cBoiicTBa okcui0B . [Tomydenue .



OcHoBanus . Kitaccudukanuyss ocHOBaHUM: WIENOYM M HEPACTBOPUMBIE OCHOBAHUS
Homenknatypa ocHOBaHMH (MeXJIyHapoaHas M TpuBUaJbHasi) . PU3NUEeCKHEe U XUMHUYECKHUE
CBOMCTBA OCHOBAaHUM . [loimydyeHrne OCHOBaHUY .

Kucnorer . Knaccudukamus xucinor . HomeHknaTypa KHCIOT (MeXIyHapoaHas U
TpuBHaIbHAasA) . DU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIOT . Psii aktuBHOCTH MeTamioB H .
H . bekerosa . 110- iydyeHHne KUCHOT .

Comu . Homenkitatypa cosneit (MexayHapoAHasi U TpUBHANIbHAs) . DU3NYECKUE U XUMUYECKHE
cBoiicTBa cojieit . CrocoObl MOIy4YeHuUs COJIEH .

I'eneTnueckas CBsI3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUH .

XUMHUUYECKUN DKCIIEPUMEHT: Kade€CTBEHHOE OIPEJICIICHUE COJAEpIKaHUs KHCIJIOpoJa B
BO3QyXe; IOJy4YeHHE, COOMpaHHWEe, pacho3HaBaHUE U HW3YyUYEHHUE CBOMCTB KHCIOPOAA;
HaOJIFOJIEHNE B3aWMOJICHCTBHUSI BEILECTB C KHUCIOPOJOM M YCIOBHS BO3HHUKHOBEHUS U
npeKpalieHusi ropeHus (rmoxkapa); 03HaKOMJICHUE C 0Opa3liaMu OKCHJIOB M OITUCAaHUE UX
CBOWCTB; MOJIyde€HHE, cOOUpaHHEe, paclo3HaBaHHUE W WU3y4YEeHHE CBOWCTB BOJIOpOIa
(ropenwue); B3aumoaenicTBue Boaopoaa ¢ okcuaoMm meau(Il) (Bo3sMoxHO HMCHOB30BaHUE
BHJICOMAaTEPHUAIIOB); HAOIIOJICHHUE 0Opa3I[OB BEIISCTB KOJIHYECTBOM | MOJIb;, HCCIIEIOBAaHUE
OCOOEHHOCTEUN pacCTBOPEHUS BEIECTB C PAa3JIUYHONU PAaCTBOPHUMOCTHIO; MIPUTOTOBICHUE
pPacTBOPOB C OINPEJICTEHHON MacCOBOM JI0JIE paCTBOPEHHOTO BEIIIECTBA; B3aAUMOJICHCTBUE
BOJbI C METaJJIaMU (HaTpUEM U KaJibliueM) (BO3MOX>XHO HMCIIOJIb30BaHUE BHJAeOMaTepHa-
JIOB); OIIpeAeJICHHE pPacTBOPOB KHUCIOT € MIEJIOoYed C IIOMOIIBIO HWHIAUKATOPOB;
HUCCcIIeIoBaHNE 00pa3l0oB HEOPraHWMYECKUX BEIIECTB pa3- JUYHBIX KJIACCOB; HAOJIIOAEHUE
U3MEHEHUsI OKpACKM MHAMKATOPOB B pacTBOpax KHCJIOT U IIeJjloYyel; H3y4YeHUue
B3auMmojierictBuss okcu- ga wmeau(ll) ¢ pacTtBopomM cepHOUW KHCIOTHI, KHCIIOT C
MeTaJlJlaMH, peakluid HeUTpalu3aluu; IOJYYEHHUE HEPACTBOPHUMBIX OCHOBaHHMH,



BBITECHEHHUE OJTHOTI'O METaJljla APYIrUM U3 PacTBOpa COJIM; PEIIEHUE IKCIIEPUMEHTAIBHbBIX
3a7a4 1o teme «BakHelne kiacchl HEOPraHUYECKUX COEIUHEHUI .

[Tepuonuyeckuii 3aK0H U EPUOANYECKAs CHUCTEMa XUMUYECKUX 31eMeHToB /1. 1. Menneneesa.

CTpoeHrie aTOMOB.

Xumunueckas cBs3b. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUN

IlepBrle MONBITKH KJAcCU(UKAIMH XHMHUYECKHUX 3JeMEHTOB . lloHsiTme o rpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIE€JIOYHO3EMEJIbHbIE METaJJIbl, TAJION€Hbl, HHEPTHHIC
raspl) . DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUJIBI U THIPOKCHUIHI .

ITepnonnueckuii 3akoH . Ilepuonnueckas cucrema xuMudeckux 3ieMeHToB /1 . M1 . Menneneesa .
Bunpr tabmuusl «llepuonmndeckast cucrtema xumudeckux siemenToB J[ . M . MenneneeBa»
Ilepuonsl u rpynnsl . PU3NUECKUN CMBICI ITOPAAKOBOIO HOMEpA, HOMEPOB IEPHU- O4a U IPYIIIbI
DJIEMEHTA .

Crpoenue atomoB . CoctaB aTOMHBIX sAnep . M3otonsl . DynekTpoHbl . CTpoeHHE DIIEKTPOHHBIX
o0onouek atomMoB mnepBbix 20 XMMHYECKMX O3JIEMEHTOB Iepuoaudeckor cucremsl [ . U
MenneneeBa . XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa IO €ro MOJIOKEHHUIO B MepHOoande-
ckoit cucrteme /[ . 1. Menaeneesa .

3aKOHOMEPHOCTH U3MEHEHMUS painyca aTOMOB XUMHWYECKUX 3JIEMEHTOB, METAININYECKUX
M HEMETAJUIMYECKHWX CBOWCTB II0 TIpPyNIlaM M NEepuojiaMm . 3HAYEHHE MNEePHUOAUYECKOrO
3aKOHa U IIEPUOJUYECKON CHUCTEMBI XUMHYECKHUX JJIEMEHTOB JUIA pPa3BUTUs HAYKU U
npakTuku . /[. 1. MenneneeB — y4E€HBIN U T'paK1aHUH .

DJIEKTPOOTPULIATEIIBHOCTh ~ XUMHUYECKUX  DJIIEMEHTOB . Xumuueckasi CBsI3b (MOHHas,
KOBaJICHTHAsl TIOJIsIpHAasT MW KOBajJeHTHasi HenojsipHast) . CreneHb  OKHCICHUS
OKHCIIUTEIBHO-BOCCTAHOBUTENIbHBIE peakuuu . [Iporecchl OKHUCIEHUS U BOCCTAHOBJICHMS



OxuciuTenan 1 BOCCTAHOBUTEIH .

XUMUYECKUH SKCIOCPUMEHT: H3yUY€HHE OOpa3lOB BEIISCTB METAJUIOB U HEMETaJUIOB;
B3aMMO/JICMCTBUE THAPOKCHJA ILIMHKA C pPacTBOpaMM KHCJIOT U LIEJIOYE; HpPOBEACHUE
OIBITOB, WUJIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEaKLUH
(ropenue, peaklu pa3iI0KEeHUsl, COEAMHEHUA) .

MexnpenMeTHble CBA3U

Peanuzanust MeXImpeaMeTHBIX CBsI3CH npu U3YyYECHUU XAMHH B 8 KJlacce
OCYIIECTBJIISIETCS Yepe3 UCIOIb30BaHHUE KaK OOIINX €CTECTBEHHO-HAYUYHbBIX MOHSITUN, TaK U
MOHSITUH, SIBJISTIONIMUXCS CUCTEMHBIMHU IJIs1 OTJCIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOT' O
HUKIA .

OO1Me eCTeCTBEeHHO-HAy4YHbI€ TIOHATHS: HAy4dHbIM (paKT, THUIIOTE3a, TEOPHs, 3aKOH,
aHaJiu3, CHUHTE3, Kiaccudukamus, NePUOJIUIHOCTh, HAOIIOJACHUE, DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBICHUE .

duzuka: wMarepusi, aToM, DIJIEKTPOH, IMPOTOH, HEUTPOH, HOH, H30- TOII,
PaIuoOaKkTUBHOCTB, MOJICKYJa, OJEKTPUYECKUN 3apsii, BEIISCTBO, TelI0, OO0BEM,
arperaTHoO€ COCTOSITHUE BEIIECTBA, ra3, PU3HUIYECKUE BEIWYHUHBI, SIUHUIIBI U3MEPECHUSI,
KOCMOC, TJIaHETHI, 3BE31b1, COJTHIIE .

buomorus: ¢dorocunTes, neixanue, oumocdepa .

I'eorpadusa: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IOPOABI, TOJE3HBIE
HUCKOIIa€Mbl€, TOTUIUBO, BOJHBIE PECYPCHI .

9 KJIACC BemiecTBo 11 XuMIIecKas peaKius

Ilepunoanueckuii 3akoH . [leppoanueckasi cucrema xuMmudeckuxayiemeHToB J[ . 1. MeHaeneena
. CTpOeHI/IC aTOMOB . 3aKOHOMepHOCTI/IB HN3MCHCHHUUN CBOﬁCTB XUMHNYCCKHUX DJICMCHTOB



MEPBBIXTPEX MEPUOAOB, KaJIUsl, KAJIbLUS U UX COCAUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM
2JIEMEHTOB B [IEPUOJUYECKON CUCTEME U CTPOCHUEM HUX aTOMOB .CTpOEHME BELIECTBA: BUIbI
XUMHYECKOU CBSI3U . THUIIbI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJAa XUMHUYECKOMN CBS3H .
Knaccuukanms u HOMEHKJIAaTypa HEOPraHMYECKHUX BeIEeCTB (MeXIyHapoaHas u
TpUBHaAJIbHAs1) . XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K pPa3jIUYHbIM KJjlaccam
HEOpPraHWUYeCKHX CO- €AUHEHUN, FEHETUYECKasl CBSI3b HEOPIraHNYECKNUX BEIIECTB .
Knaccudukanusa XMMHUYECKUX peaKL{il 110 pa3IUuYHbIM IpHU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOLIMX B PEaKIUU BEILIECTB, 110 TEIUIOBOMY 3(¢eKTy, N0 U3MEHEHHUIO CTeHeHeH
OKHCJIEHHUSI XMMHUYECKUX IJIEMEHTOB, 110 OOpaTUMOCTH, 110 YYAaCTHUIO KaTajauzaropa) . JK30-
U DHAOTEPMHUUYECKHE PEAKLINN, TCPMOXUMHUYECKUE YPABHEHUS .
I[Tonsitue o ckopoctu xumMudyeckol peaknuu. IloHsaTHEe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusix . [IoHsiTHE O TOMOTeHHBIX M T€TEPOTeHHBIX peakuusx . [lonamue o
Xumuueckom pasnogecuu. Daxmopwvl, auAOwWUe HA CKOPOCMb XUMUUECKOU pearkyuu u
NOJI0HCEHUE XUMULECKO20 PABHOBECUSI.
MexaHusm OKHCJIATEIBHO-BOCCTAHOBUTEIBHBIX peaxkmuit (PEKTPOHHBIN Oananc
OKHCJIUTEILHO-BOCCTAHOBUTEIBHON pEaKLUN) .
Teopust 3IEKTPOIUTUYECKON AUCCOLMALMU . ODJIEKTPOJUTBI M HEIIEKTPOoJuThl . KaTHoHsl,
aHUOHBI . MexaHu3M JAucCcOolMallMd  BEUIECTB C pa3jIUYHbIMM BHJAMH XUMHYECKOH CBS3H .
Crenens aucconuanuy . CUiIbHBIE U CJ1a0ble JIEKTPOJIUTHI .
Peaknmn moHHOTO OOMEHa . YCJIOBHUS IPOTEKAHHUS pPEaKIUii MOHHOTO OOMEHa, MOJHBIC U
COKpali€HHbIC HOHHbIEC YpaBHEHUs peakiuil . CBOMCTBa KUCJIOT, OCHOBAHUM U COJIEU B CBETE
MpEeACTaBIICHUI 00 AJICKTPOJIMTUYECKON nucconmanuu . KauecTBeHHbIE peakiuy Ha HUOHHI .



Tlonssmue o euoponusze cozneti .

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK
HEOpPraHWYeCKHUX BEIIECTB — METaUIOB U HEMeTaJLUIoB (rpadura M ajimasa), CIOXKHBIX
BEIIECTB (XJIOpUAAa HATpUsl); UCCIIECIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU pEeaKIIuu
OT BO3JCHUCTBHUS Pa3IMUHBIX (PAKTOPOB; HCCICHOBAHHUE IJICKTPOIIPOBOJHOCTH PACTBOPOB
BEILIECTB, IpOIlecca AUCCOMUAIIMU KHUCIIOT, IIEIOUYEer U cojieil (BOBMOXXHO HCHOJIb30BaHHUE
BHUJICOMATEPUAIIOB); IPO-BEACHUE OIBITOB, HIUTIOCTPUPYIONINX MMPU3HAKU ITPOTEKAHUS PEeak-
Ui “TOHHOTO OOMeHa (0Opa3oBaHME OCaJIKa, BbIACICHHUE ra3a, oOpa3oBaHue BOJbI); OMBITOB,
WUTIOCTPUPYIOIINX HOPUMEPHI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaknuili (ropeHue,
peakuuu pa3ioKCHUsI, COCJIUHEHUS); paclo3HaBaHWUE HEOPraHUYECKHUX BEIIECTB C
NOMOIIBIO KAa4Ye€CTBEHHBIX pEaKIUi Ha HOHBI; PEUICHHUE DJSKCIIEpU MEHTAJIBHBIX 3aJay
.HemeTtansl u ux coeuHeHuUs

OO11as xapakTepucTHKa rajioreHoB . OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE CTEIEHU
okucyenus: . CtpoeHne M (U3MYECKHE CBOMCTBA MPOCTBIX BEIIECTB — TaJON€HOB
XuMHUyeckue CBOMCTBa Ha IpUMepe Xjopa (B3aUMOJEHCTBHE C MeTalllaMHi, HEMeTaJUlaMH,
menoyamu) . XmopoBojiopon . CoistHast KHCIIOTa, XUMHYECKHE CBOWCTBA, IIOJIyYeHHE,
npuMeHeHue . /leiictBue xyiopa M XJIOpPOBOJOpPOJAaHA OpPraHU3M deJioBeka . Bakueimue
XJIOPUIBl U UX HAXOXKJICHHUEB MPUPOJIE .

OOmast xapaktepucTuka »3ieMeHTOB VIA-rpynmel . OCOOEHHOCTH CTpPOSHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS .

Ctpoenue u (pu3MUeCcKre CBOMCTBA MPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl . AJIIOTPONHEIE
Mo (pHUKAIIUN KUCIIOPOJIa U CEPhbl . XUMHUYECKHUE CBOMCTBA cephl . CepoBOIOPO], CTPOCHUE,
¢usnueckne m xumuueckue cBolcTBa . OKCUIBI Cepbl KaK IPEACTABUTENIM  KHUCJIOTHBIX



okcuaoB . Cepnas kuciaora, (pU3HMYECKHE U  XUMHUYECKHE  CBOMcCTBa (0Omme  Kak
MpeJICTaBUTENsl KJlacca KUCIOT U cnenuduyeckrue) . XUMMHUUYECKHEe pPeaKluu, JIeKallue B
OCHOBE TIPOMBIIIJICHHOTO CIIOC00a TOoTydeHusi CepHOM KUCIOThI . [Ipumenenue . Conu cepHOit
KHCJIOThI, KAUeCTBEHHAsl peakiusi Ha cylbdar-uoH . Haxoxaenue cepbl U €€ cOeIMHEHUN B
npupoje . XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH CpeAbl COEIMHEHUSMU CEPbI (KUCIOTHbBIE
TIOKJTH, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHUS .

OOmrass xapakTepucTuka »3j1eMeHTOB VA-rpynnbl . OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTEPHbIE CTENEHU OKUCIICHUS .

A30T, pacupocTpaHeHue B Tpupoje, (U3MYECKHEe U XUMHUUYEeCKue cBoiictBa . Kpyrosopot
azora B Mpupone . AMMHAK, €ro (u3MUecKkhe M XHMMHUUYECKHE CBOMCTBA, IOJNIyYeHHE U
npumMmeHenue . Conu aMMOHUS, UX PU3NYECKHUE U XUMHUYECKHE CBOMCTBa, TpuMeHeHue . Kade-
CTBEHHasl peaKlMs Ha HMOHbl aMMOHUS . A30THas KHUCJIOTa, €€ mojiydeHue, (pu3n4ecKkue u
XUMHUYECKHE CBOlicTBa (00IIME KaK MNpEeACTaBUTENS Kjlacca KHUCIOT U cnenuduyeckue) .
Hcnonbs30BaHWE HUTPATOB M COJIEM aMMOHMS B KadeCTBE MHUHEPAJIbHBIX YyAOOpEeHUN
XrUMHUYECKOe 3arpsi3HEHHE OKpY’KalolIeH cpeapl COEIMHEHUSMHU a30Ta (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO311yXa, [I0YBBl U BOJOEMOB) .

dochop, amnorponusie Moaudurauu Qocdopa, pusmueckme U XUMHUYECKHE CBOMCTBA
Oxcun ¢pocdopa(V) u pocdopHas kuciaora, pusnueckue 1 XMMHIECKUE CBOMCTBA, MTOJTyUYeHUE
. Ucnionb3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YI0OpPEHUH .

OOmast xapaktepucTuka »3ieMeHTOB IVA-rpynmel . OCOOEHHOCTH CTpPOSHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS .

VYriepon, amioTponHbIe MOIM(UKALMU, pacIpOCTpaHEHHE B INpuponae, Q(U3NYECKUE U
XUMHUYECKHUe CBOMCTBa . Ancopoumsa . Kpyrosopor yriepoaa B npupoae . Okcuasl yrieposa,



UX (pU3NYECKUE U XUMUYECKUE CBOMCTBA, JACHCTBHE Ha >KUBBIC OPraHWU3MbI, MNOJIyYECHHUE U
NPUMEHEHHUE . DKOJIOTUYECKHE NpoO0JemMbl, CBsi3aHHble ¢ okcuaoM yriepona(lV); rumoresa
rI100aIbHOTO MOTEIUICHHST KJIMMaTa; MapHUKOBBIN 3(pdeKkT . YrosibHash KUCIoTa U €€ COJIh, UX
(usmueckue U XMMHUUECKHE CBOMCTBA, MOJyYeHUE U MpuMeHeHue . KauecTBeHHast peakuus Ha
kapOoHaT-MoHbl . Mcrosb30BaHHe KapOOHATOB B OBITY, MEIULMHE, IPOMBIIUICHHOCTH U
CEJIIBCKOM XO35IUCTBE .

IlepBoHauvanbHble HOOHATUA OO0  OpPraHUYECKMX  BEIIECTBAX KaK O COEIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTUJIEH, allETUJIEH, ATAaHOJ, I'JIMIEPUH, YKCycHas KuciaoTa) . Hx
cocmae u xumuueckoe cmpoerue. I1oHsITHE O OUOJIOTMYECKU Ba’KHBIX BEIIECTBAX: KUPAX,
Oenkax, yrjeBoJaXx — W HMX pPOJHU B JKHU3HM 4YelOBeKa . Mamepuanvhoe eOuHcmeo
Op2aHUYeCKUX U HEOP2AHUUECKUX COEOUHEHUL.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBa, IOJYyYE€HHE U IIPUMEHEHHE
CoenuHenust KpeMHus1 B npupojae . OOmme npexacrtaBieHuss o6 okcuae kpemHusA(IV) u
KpeMHHueBOM kuciaore . Cuiaukarbl, HX MCHOJIb30BaHWE B OBbITY, MEIUIIUHE,
OPOMBIIUJIEHHOCTH . Baoicneuuwue cmpoumenvrnble mamepuansvl. Kepamuxda, Cmekxio, ye-
MmeHnm, 6emoH, dicenezobemon. IIpobnemvr 6€30nACHO20 UCNONBL30EAHUS CIPOUMEILHBIX
mMamepuanoe 8 NOBCeOHE8HOU HCUSHUL.

XUMHYECKHN DKCOEPUMEHT: H3y4YeHHE OOpa3loB HEOPTaHMYECKUX BEIIeCTB, CBOUCTB
COJISTHOU KHUCJIOTHBI; MIPOBCACHUEC KaUCCTBCHHbBIX peaKI_II/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'II-O}IeHI/Ie
IIPHU3HAKOB HUX IMPOTCKaHUs, OIIBITHI, OTPAKAOIIHNC (I)I/IBI/I‘IGCKI/IG U XUMHYECKHE CBOICTBa
raJJloreHoB M HMX COEAUHEHUU (BO3MOXXHO HMCHOJb30BAaHHUE BHJICOMATEPUATIOB);
O3HAKOMIJICHHE C OOpas3iiaMu XJOpUA0B (TaJIOTEHUJIOB); O3HAKOMJIEHHUE C 00Opa3iiaMu cepbl
u cé COCAMHCHUAMMN (B03— MOXKHO HCIIOJIB30BaHUEC BI/II[COMaTepI/IaJ'IOB); Ha6JIIOI[eHI/Ie



npoiliecca OOyTriIMBaHUsS caxapa moJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KHUCIOTHI;
U3yYCHUE XHUMHUYCCKHX CBOWCTB pa30aBJICHHOW CEpHOW KHCIOThI, MPOBEICHHUE
KaueCTBEHHOMW peakuu Ha Ccyiab(aT-uoH U HAOIIOJACHHE NpHu3HaKa e€ NPOTCKaHUS;
O3HAaKOMJICHHE C (PU3NIECKUMH CBOMCTBaMu a3oTa, ¢docdopa W UX COCTUHECHUU
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEepHATIOB), OOpa3naMu a30THBIX W (HochOpHBIX
yaoOpeHui; IIoydYeHHe, CcOoOHMpaHHWe, paclioO3HaBaHWE W H3yUYCHHE CBOWMCTB aMMHAaKa;
MPOBEJICHUEC KAadYeCTBEHHBIX pEaKIMi Ha HOH aMMOHUs W ¢ocdaT-uoOH U H3yUYCHHUE
MPU3HAKOB UX NPOTECKAHWs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHOW a30THOM KHCIIOTHI C
Menaplo  (BO3MOXKHO  HWCHOJIL30BAaHME  BHJAEOMATEpUAJIOB);  H3YYCHHE  MOJIeJIed
KPUCTAJUTMYECKUX PEIIETOK ajmasa, rpadura, ¢yruiepeHa; 03HAKOMJICHHE C IPOIIECCOM
agcopOMM  pacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM ©  YCTPOWCTBOM
MPOTHUBOTAa32a; MOJyYSHHUE, COOM paHHue, paclO3HaAaBaHUE U M3YYCHHE CBOWMCTB YTJIEKHCIOTO
rasa; rmpo BeJeHHE KaUYeCTBEHHBIX peakIlMii Ha KapOOHAT- M CHJIMKAT-UOHBIU U3yUYEHUE
OPU3HAKOB UX  OpPOTEKaHUS; O3HAKOMJICHHE c NpPOAYKIIMEH  CHJIMKATHOU
OPOMBINIUICHHOCTH, PEIICHUE JKCICPUMEHTAIBHBIX 3a/lad 1o Teme «BaxkHeimue
HEeMETaJUJIbl U UX COSTUHEHHUSD .

Mertaisl i uxX COCANHCHUA

OOmiast xapaKTepUCTUKA XUMHUYECKHUX DJJIEMEHTOB —  METa/JIOB HA OCHOBaHHU HX
MOJIO)KEHUSI B MEPUOAUYECKON CHUCTEME XHUMHUUYECKuX 3JjieMeHTOB | . M1 . Menneneesa u
crtpoeHust atoMoB . CTpoeHHe MeTauioB . MeTramaudeckasi CBsI3b M MeETajuIndyecKas
KpUCTAJUIMYECKasi pemeTrka . OJIEKTPOXMMMHUECKHU Psii HaOpsDKEHUM METaJUuIoB

duzndeckrue 1 XUMHUYECKHE CBOHMCTBA MeTa/IoB . OO0I1Ire criocoObl MOTyYeHUsI METAaJIOB .
I[MTousitne 0 KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu . CIuiaBhl



(cTanp, YyryH, JIOpaIIOMUHUN, OpOH3a) U UX MIPUMEHEHHUE B OBITY U IMIPOMBIIILICHHOCTH .
[IlenouHbIE METAJIBL: OJIO)KEHUE B IEPUOJANUECKON CUCTEME XMMHUYECKHUX AjieMeHToB J[ . 1 .
MenpeneeBa; CTPOEHHME UX aTOMOB; Ha- XOXKJAEHUE B Ipupoae . PU3NYECKHEe U XUMHUYECKUE
cBOlicTBa (Ha mpuMepe HaTpusa U Kanus) . OKcuapl M THAPOKCUABI HaTpus U Kaaus .
[IpuMmeneHne meaI0uYHbIX METAJUIOB U UX COCIMHECHUM .

[IleouHO3€MENIBHBIE METAJIbl MAarHUM M KaJdbLMUW: MOJOXEHHUE B NEPUOJUYECKOU CHUCTEME
xumuueckux 3sieMeHToB [l . 1 . MenaeneeBa; CTpOEHUE UX aTOMOB; HaXOXKJIEHUE B MIPUPOIE .
dusznyeckue M XUMHUYECKME CBOMCTBA MarHuss HW Kajdblusd . BaxHeWime COEIUHEHUS
Kanblus (OKCUJ, TUAPOKCHUI, coiin) . JKECTKOCTh BOJBI U COCOOBI €€ yCTpaHEHUS .
AJIIOMMHUMI: MOJIOKEHUE B IIEPUOJMYECKON CHUCTEME XHMMHYEeCKHX snemeHtoB [ . U
MeHneneeBa; CTPOEHME aTOMa; HaXOXAE€HUE B nOpupoae . PuU3NUECKHE U XUMHUYECKHE
CBOMCTBa amoMUHUS . AMGOTEpHBIE CBOMCTBA OKCHUAA U TUAPOKCHIA aTFOMUHUS .

JKesne3o: nojio)keHUE B IEPUOAUYECKON CUCTEME XMMHUUYECKHUX AyieMeHTOoB [ . I . MennaeneeBa;
CTPOCHHME aTOMa; HaxoxJeHue B Inpupone . Pusmdyeckue u XUMHUYECKHE CBOMCTBA XKEJe3a .
Oxcuasl, ruapokcuasl U conu xenesza(ll) u xenesza(lll), ux cocras, cBOMCTBa U HOJTyUYEHHUE .

XUMHYECKHU SKCIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMH MeTall- JIOB W CIUIaBOB, HX
(pu3nyecKkUMU CBOWCTBaAMH;, H3YYCHHE PE3yJIbTATOB KOPPO3HH METAIOB (BO3MOYKHO
HUCTIONB30BaHNUE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACHUCTBUS OKCHUIA KalbIUsS U
HaATpHs C BOJOW (BO3MOYKHO HCITOJB30BaHUE BHIEOMATEPHUAIIOB); HCCIIEIOBAHUE CBOWCTB
)KECTKOW BOJBI;, IIpoOllecca TOPEHUs JKejie3a B KHCIIO- poje (BO3MOXKHO HCIIOJIB30BaHHE
BHUJIEOMATEPHUAJIOB); IIPU3HAKOB IIPOTEKAaHUsI KAUECTBEHHBIX pEaklMi Ha HOHBI (MarHwus,
KaJIbIIHsI, amroMuHus, I1uHKa, kene3a(ll) u >kemesa(lll), memamu(Il)); maGnroaeHue wu
OIMUCAaHUC TIIPOLCCCOB OKpallrWuBaHUA IIJIaMCHHW HOHaAMHM HATpPpHUs, KaJIUsd W KaJIbIUA



(BO3MOXXHO HCITIOJIb30BaHHUE BHJACOMAaTEpPaJiOB); HCCIEIOBaHUE aM@OTEPHBIX CBOUCTB
THAPOKCHUJIA AJIIOMUHUS U THAPOKCHUA IIUHKA; PEIICHUE PKCIICPUMEHTAJIbHBIX 3a71a4 10
TeMe «BaxgeHiine MeTajibl U UX COETUHEHUS .

XuMus 1 OKpyXKarolias cpesa

Hosbie matepmanel U1 TexHOJOTHH . BemecTtBa m marepuanbl B IO- BCEAHEBHOM KU3HU
4ejoBeKka . XMMHUsA U 340pOBbE . be3omacHoe HMCHoJIb30BaHME BEUIECTB U XUMHWYECKHUX
peakuuii B ObITy . [lepBas mo- MoOIIb IPU XUMHYECKUX OXKOTaX U OTpaBiieHUsIX . OCHOBBI
DKOJIOTH- YECKOH TIPaMOTHOCTH . XMMHYECKOE 3arpsi3HCHHE OKpPY Kalollen Cpeabl
(npenenpHas nomyctuMasi koHueHtpauus BeuiectB — [1JIK) . Pons xumMuu B pemieHUu
SKOJIOTMYECKUX MPOOJIEM .

I[IpupoaHbIe UCTOYHUKH YTJIEBOAOPOJOB (Yrojb, HPUPOIHBIN Tra3, HEPTH), MPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH .

XYUMHUYECKUN 3KCIIEPUMEHT: H3ydeHHe oOpa3lioB MaTepHasioB (CTEKJIO, CIJIaBbl METAaJLJIOB,
MOJIMMEPHbIE MaTepHabl) .

MesxmnpenmeTHble CBA3M

Peammzamusa MEXIPEIMETHBIX CBsI3en pu HU3yYEHUHN XUMHU B 9 Kiacce
OCYIIIECTBIISIETCS Y€pe3 UCIIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TakK
" TMMOHSITUM, SIBJISIFOITUXCS CHCTEMHBIMH IS OTACIbHBIX OpeaIMETOB
€CTECTBEHHO-HAy4YHOTO IIUKJIA .
OOmmre ecTeCTBEeHHO-HAYYHbIE TIOHSATHS: HAYYHBIU (pakT, rUrores3a, 3aKOH, TEOpUs,
aHaJin3, CUHTE3, Kjlaccudukamnus, epruoIMIHOCTh, HAOIIOJICHUE, YKCIICPUMEHT,
MOJSIUPOBAHUE, U3MEPEHUE, MOJICITh, SIBJICHUE, MAPHUKOBBINA 3((PEKT, TEXHOJIOTHSI,



Mmarepuansl . Pu3nka: MaTepusi, aToM, SJIEKTPOH, NPOTOH, HEUTPOH, UOH, U30- TOI,
paauoOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUYECKHUN 3apsil, HPOBOAHUKH, ITOJIyHIPOBOAHUKH,
JIUDJIEKTPUKH, (POTOIIIEMEHT, HHIUKATOP, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSTHUE
BEIIIECTBA, a3, paCTBOP, PaCTBOPUMOCTb, KPUCTAJLUINYECKAsd PEIIETKA,
CIUTaBbl,(PU3UYECKUE BEIIMYUHBI, CIUHUIIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTpaH-

CTBO, IJIAHETHI, 3BE3bl, CoJHLE .

Bbuonorusi: ¢gorocunTes, apixanue, Ouocdepa, PKOcHUCTEeMa, MUHEpAJILHbIC YJIO0OpEHHUS,
MHKPODJIESMEHTBI, MaKpOdXJIEMEHTHI, NHUTATeIbHBIC BeliecTBa. | eorpadusi: atmocdepa,
runpocdepa, MHUHEPAJIbl, TOPHBIC IOPOJbI, IMOJE3HBIC HCKOIMAeMbIe, TOILUITUBO, BOJIHBIC

pecypchl



TEMATUYECKOE TVIAHUPOBAHUE kypca xumun 8-9 kacc

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMS.

8 KJIACC

(2 4 B HEMEMIO, Beero 68 4, M3 HUX 3 4 — pe3epBHOE BpEMs)

Tema, Pa3znemnsl

OcHOBHEBIE BUbI
JCATCIIBHOCTH o6yqalonmxcs;

OCHOBHBIE
HaIpaBJICHUS
BOCITMTATCIbHON
JIeSITENLHOCTH

Pasnen 1. [lepBonavanbubie xuMmudeckue moustus (20 1)

Xumusa — BakHasi 00J1acTh
€CTECTBO3HAHUS u
MIPAaKTHYECKOU
JEeSTEIIbHOCTH YyeJoBeKa
(54ac)

PackppiBaTh CMBICT M3y4aeMbIX
MOHSTHH .
PackppiBaTh  poOJIb XUMHH B
NpUpPOJAE U >KU3HU YeIOoBeKa, eé
CBSI3b C IPYTUMHU HAayKaMHU .
Paznuyare umcThle BemiecTBa U
CMeEcCH; OHOPOIHBIC u
HEOJTHOPOIHBIE CMECH .
CrnenoBaTh MpaBuiiaM IOJIb30BaHUS
XHUMHUYECKOU MOCYA0U U
mabopaTopHBIM O00pYyJIOBaHUEM, A
TaK>ke MpaBUIaM OOpaIIeHUs C
XUMHYECKUMU BEIIeCTBa-MU B
COOTBETCTBHUH C HHCTPYKIIUSIMH IO
BBIITOJIHEHUIO MPAKTUYECKUX PaboT.
Hcmionp30BaTh IpU BBITTOJTHEHUH
Y4eOHBIX 3aJITaHUH U B Ipoliecce
HWCCIIEe0BAaTEIbCKOM NESITSIILHOCTH
Hay4YHO-TIOMYJISIPHYIO JUTEPATyPy
XUMHUYECKOTO COJICP>KaHUSI,
CIIpaBOYHBIE MaTePHAIIbI, PECYPCHI
HNurepnera .BricTpanBaTts
pa3BEPHYTHIC IMCHbMEHHBIC U YCTHBIC
OTBETHI C ONMOPOI Ha MH(POPMAITHIO U3
y4eOHUKa U CIIPaBOYHBIX MAaTESPHUAIIOB,
rpaMOTHO HUCHOJIF30BaTh U3yYECHHBIH
MOHSITUNHBIN annapaTKypca XUMHUH

1,5,7

BemecTBa
U XUMHUYECKUE PEAKIUU

(15 gac)

KiaccudunupoBaTts XuMHuueckue
peakuuu (1Mo YHUCiy U COCTaBy
pearupyrommx u oopa3yonmxcs
BemiecTB) CocTaBisiTh GOPMYIJIbI
OWHAPHBIX BEIISCTB 10 BAJIEHTHOCTH
W OIIPEACIISATHBAJICHTHOCTH I10
bopmyram BemecTs .
PaccraBnsaTe koappueHTs! B
YPaBHEHUSAX XUMUYECKUX PEAKIINH .
CremoBaTh mpaBWJIaM MOJIb30BaHUS
XAMHWYECKONU MOCYZI0U U
nabopaTOpHBIM O0OpPYy/IOBaHUEM, a
Tak>kKe MpaBUJIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C

5,78




WHCTPYKLHUSIMH I10 BBITTIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX
OITBITOB.

Bozayx. Kucnopon.
OKcHuanl
(5 gac)

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSITUH U MPUMEHSTH 3TH
MOHSITHS TIPU OTIMCAHUU CBOMCTB
BEIISCTB U UX IPEBPAILICHUH .

XapakTepu3oBaTh (OMUCHIBATH)

COCTaBBO3/1yxa, (PU3NUYECKHE U

XUMHYECKHE CBOMCTBA KUCIOPOa,

CTIIOCOOBI €T0 NOJIyYeHUS,

IIPUMCHECHHUE M 3HAYCHHECB

MIPUPOJIE U )KU3HU YEJIOBEKA .

CpaBHUBaTh peakIUy TOPCHUS U

MEJJICHHOTO OKHUCJICHHUS .

CoOupate npubop ISl MOIYUYEHUS

KHCIIOpOAA .

Pacnio3HaBaTh ONBITHBIM MMyTEM
kuciopoa. OOBACHSATH CyIIIHOCTh
YKOJIOTHYECKUX MPOOJIeM, CBI3aHHBIX
C 3arpsI3HCHHUEM BO3/1yXa .

54,8

Paznen 2. Baxwueiinme mpeacraButen Heopranuueckux pemiects (30 u)

4.

Bonopoa. CocraB kuciort
H coJIeH
(5 gac)

PackpbIBaTh CMBICIT H3y4YaeMBbIX
MMOHSITUI Y IPUMEHSTHh 3TH MOHITHUSI
IIPU OITMCAHUU CBOMCTB BEIIIECTB M UX
OpeBpaIICHUM .

XapakTepu3oBaTh (OUCHIBATH)

(pu3myueckre 1 XUMHUYECKHUE CBOMCTBA

BOJIOPO/1a, CIIOCOOBI €T0 MOJTY4YSHUSI,

MIPUMEHEHHUE .

Cobupate IpubOp IS OTYUESHUS

BOJOPOAA .

Hcmonp30BaTh XUMHUYECKYO CHMBOJIUKY

JUISL COCTaBJIEHUsI (POPMYJT BEIIECTB,
MOJIEKYJISIDHBIX YPAaBHEHUN XUMHYECKUX
peakuuii ¢ yyacTueM BOJOpo/ia .

CnenoBath npaBujiiaMm O0e30MacHOM

paboThl B 1abopaTopuu Ipu

HWCHOJIb30BAaHUHU XUMHUYECKOM TOCY bl U

o0opy/l0oBaHUs, a TaK)Ke MpaBUJIam

oOpamieHust ¢ TOPIOYUMH BEIIECTBAMH B

OBITY .

[ImanupoBaTh M OCYIIECTBIATH Ha

MPaKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,

MPOBOJIUTH HAOIIOACHUS, A€1aTh BHIBOIBI

1O pe3yJIbTaTaM dKCIIEPUMEHTA .

YyacTBOBaTh B COBMECTHOM paboTe B
rpy1ire.

1,5,8

KonuuectBeHHBIE
OTHOIIIEHUS B XUMHH

(4 gac)

PackpbiBaTh CMBICT U3y4Ya€MbIX MOHSITUU
U NPUMEHSTH DTHU TIOHSTUS, 4 TAKXKE
W3Yy4YEHHBIEC 3aKOHBI U TECOPUH JIJIS

1,5,3




pelenust pacu€THBIX 3a/1a4. Beraucisare
MOJISIPHYIO MacCy BEIIECTB; KOJIUYECTBO
BEIIIECTBa, 00BEM Ta3a, Maccy
BEIIIECTBA;

IIpoBoauTh pacy€Tel 110 ypaBHEHUSIM
XMMHWYECKHUX pEaKlnii: KOJIU4YEeCTBa,
00BEMa, MacChI BEIIECTBA 110
U3BECTHOMY KOJIMUECTBY, OOBEMY,
Macce peareHTOB WU NPOJAYyKTOB
peaxkuuu .

BricTpauBath pa3BEpHYThIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha HH(POPMAITHIO U3 YIYCOHHUKA
1 COPAaBOYHBIX MaTepHajoB, TPAMOTHO
HCIIOJIb30BAaTh U3YYECHHBIN
MOHATUNHBIN annapaTKypca XUMHH.

Bopa. PactBopsl.
[TonsiTue 06 ocHOBaHUSAX
(5 gac)

PackpbiBaTh CMBICIT U3yYaeMbIX
MMOHSATHUN U IPUMEHSTH 3TH NOHSITHUS
IIPU ONIMCAaHUU CBOMCTB BEILIECTB U UX
MpeBpaIleHUN .

XapakTepuzoBaTh QU3NUECKUE U
XUMHUYECKHUE CBOMCTBA BOJBI, €€ pOJib
KaK pacTBOPUTEIISI B MPUPOIHBIX
rpoieccax .

CocTaBisaTh ypaBHEHUSI XUMHUYECKUX
peakuuii ¢ ygyactuem Boabl. OOBICHATH
CYUIHOCTH PKOJIOTHUYECKUX TPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHHUEM
MPUPOAHBIX BOJ, CIOCOOBI OUUCTKHU
BO/JIbI OT TIpUMECEN, MEPHI IO OXpaHe
BO/J1 OT 3arpsi3HEHUS .

I[InanupoBaTh U OCYIIECTBISATH HA
MPaKTUKE XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOZIEHUS, JIEJIaTh
BBIBOJIbI 1O pe3yJIbTaTaM dKCIIEPUMEHTA
CnenoBath npaBuiIaM 0€30MacHOM
paboThI B 1abopaTopuu IIpU
HCMOJIb30BaHUM XUMHUYECKON MOCYJbl U
000pyIOBaHUS .

[TpoBOAWTH BBIUMCIEHUS C NPUMEHEHUEM

MOHSTUS «MaccoBasi JI0Js BEIECTBa B
pactBope» .

6,4,8

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCIMHECHU

(11 9)

KnaccudunupoBats usydaemsole
BELIECTBA I10 COCTABY U CBOMCTBAaM .
CocraBnsate GOpMyIbl OKCHIOB, KUCIOT,
OCHOBaHMI, COJICH M Ha3hIBaTbHUX IIO
MEXXIyHapOJHOW HOMEHKIATYpE .
IIporao3upoBath CBOMCTBA BEIIECTB HA
OCHOBE OOIIIMX XUMHYECKUX CBONCTB
U3Y4YEHHBIX KJIACCOB/TPYyHNI BEIIECTB, K
KOTOPBIM OHHU OTHOCSITCS .
CocTaBasATh MOJIEKYJISIPHbIE YPABHEHMUS

5,3,7




peaKknuii, LIUTIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA U CIIOCOOBI
MMOJTYYCHUST BEIISCTB U3YUYCHHBIX
KJIACCOB/TPYMII, a TaKXe
MMOITBEPIK/IAFOIIUX T€HETHICCKYFO
B3aMMOCBSI3b MEK/y HUMH .
[Ipou3BOAUTH BBIYUCIICHHUS T10
YPaBHEHHSIM XUMHUYECKHUX PEAKIIHH .
[TranupoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMHUYECKHUE IKCIICPUMEHTHI,
IIPOBOJIUTH HAOIIOACHHUS, JICJIaTh BHIBOIbI
10 pe3yJibTaTaM dKCIIEPUMEHTA

[leproauueckuii 3aKOH U
MepuoguUecKas cucteMa
XUMHYECKUX IJIEMEHTOB
. . Menpeneena.
Ctpoenue atoma (7 4ac)

YcraHaBIUBAaTh CBSI3b MEXKIY
MOJIOKEHUEM DJIEMEHTA B MIEPHUOTUUECKOMN
CHCTEME U CTPOCHHUEM €ro aTomMa (CoOCTaBH
3apsij siapa, o0lee YUCIIO JIEKTPOHOB U
pacnpeneseHue ux 1o dJIEKTPOHHBIM
CJI05IM) . XapaKTepHU30BaTh XUMHUYCCKHEC
3JIEMEHTHI NEPBBIX TPEX MIEPHUOIOB,
KaJIWs, KAJIbIIUS IO UX MOJIOKECHUIO
B nepuoaunueckon cucreme I . . Menneneea
. CnemoBath mpaBmiiaM 0€30I1acHO# pabOTHI B
JIa0OPAaTOPHH TIPU HUCIIOJIH30 BAHUU
XHMHUYECKOHW MOCyIbl U1 000pyAOBaHUS .
Hcnonp30BaTh NP BHITIOJTHEHUH YI€OHBIX
3aJlaHU TeKCTHI ydeOHUKa, CIIpaBOYHBIE
MaTepualibl (IIEPHOJUIYSCKYIO CUCTEMY
xuMuiueckux snemeHToB /| . 11 . Menaeneera,
TabIUIly pAaCTBOPUMOCTH KUCIOT, OCHOBaHHUU
U coJicH B BOJIC, DJICKTPOXUMHUYCCKUN Pl
HaIpsDKeHU MeTaioB) . Micrionp3oBaThs npu
BBITTIOJTHEHU N yUYeOHBIX 3aJTaHUI U B
MPOIECCEe UCCICA0BATEILCKOM JICSITEIBHOCTH
Hay4YHO-IIOMYJIIPHYIO JIUTEPATYDPY
XUMHYECKOTO COJIEPIKaHUS, CIIPABOYHBIE
Marepualibl, pecypchl MHTEepHeTA.

3,45

Xumnueckast CBS3b.
OKUCIUTEILHO-
BOCCTaHOBHUTEIILHBIE
peakiuu

(8 wac)

PackpbIBaTh CMBICT U3y4YaeMBbIX TOHSATHI

OnpenensiTe BUJ XUMHYECKON CBSA3UB
COC/TMHEHHH .

OmnpeniesisiTh CTENEeHb OKUCICHUS
XAMHUYECKOT0 dJIEMEHTa 1o (GopMyJie
€ro COCTUHECHHS .

OmnpenensaTs 3J1€eMEHT (BEIIECTBO) —
OKHCIIUTEIIh U DJIEMEHT (BEIIeCTBO) —
BOCCTaHOBUTEJb .

OOBSICHATH CYIIHOCTH MPOIIECCOB
OKHUCJICHUS] 1 BOCCTAHOBJICHUS .

CocTaBisITh IEKTPOHHBIN OajlaHC C
Yy4ETOM 4YHCia OTAAHHBIX U NPUHSTHIX
AJICEKTPOHOB .

CocraBusate ypaBHeHne OBP

2,17

9 KIJIACC

(2 g B HEmeMIO, Beero 68 4, u3 HuX 4 4 — pe3epBHOE BpeMsi)




Paznen 1. BemectBo u xumudeckue peakuuu (17 o)

[ToBTOpeHue u yrioyoaeHue
3HAHU OCHOBHBIX
pasnenoBKypca 8 kiacca
(5 gac)

XapakTepu3oBaTh XUMHUUYECKHUE
AJIIEMEHTHI MEPBBIX TPEX MEPUOIOB,
KaJIusg U KaJbIU IO UX ITOJIOKEHUIO B
nepuoaudeckoit cucreme /1. 1.
Menneneena .

KnaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA U3YUYEHHBIX
KJIACCOB .

OnucrIBaTh 00IIUE XUMHUYECKUE
CBOMCTBA BEILIECTB PA3JIMUHBIX KJIaC-COB,
NOATBEP>K/IaTh CBOMCTBA NpUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHYECKUX
peaknuii .
OnpenesnsiTh BUJ XUMUYECKON CBS3U UTHII
KPUCTAJUTMUECKON PENIETKH BEIIECTBA .

IIporno3upoBaTth CBOMCTBaA BEIIECTB B
3aBUCUMOCTH OT UX CTPOECHUS ..
Hcmonb30BaTh MPHU BBIITOJTHEHUN YIEOHBIX
3aJaHUU U B OPOLIECCE UCCIEN0BATEIbCKOM
AEATEIIbHOCTH HAYYHO-IIOILYIAPHYIO
JUTEparTypy XUMHUYECKOTO COAECpKAHUs,
COpaBOYHBIE MaTEepHUAJIbI, PECYPCHI
HNurepHera

1,35

OcHoBHbIE
3aKOHOMEPHOCTH
XUMHMYECKUX peakiuii (4
4ac)

PackpbiBaTh CMBICII U3yYaeMBbIX
MOHATUN U NPUMEHSTH 3TH NOHSITHUS
IIPU OITMCAHUU CBOMCTB BEIISCTB U UX
OpeBpaILICHUM .

KraccudumnupoBaTts XuMHUYECKHUE
pEaKLyU 10 pa3jIu4yHbIM MPHU3HAKAM .
YcraHaBnuBaTh 3aBUCUMOCTB CKOPOCTH

XUMHWYECKON peaKuu OT Pa3IUIHBIX

(bakTOpOB .

ITporao3upoBaTh BO3MOKHOCTH
IIPOTEKAHMUS XMMHUYECKUX MMPEBPAILCHUN
B Pa3JIMYHBIX yCJIOBUAX. Onpenensarsb
OKHCJIUTENb U BoccTaHOBUTENb B OBP .
CocTaBisaTh IE€KTPOHHBIM OanaHc
peaKiuu .
ITpon3BOAUTHE BBIYMCIIEHUS IO
XUMHYECKHNM YPABHEHUSIM .
BricTpauBaTh pa3zBEépHyThIE
MHACbMEHHBIE U YCTHBIE OTBETHI C OIOPOM
Ha uHGpopMaIHIo U3 ydeOHUKa U
CIIpaBOYHBIX MaTE€pHAaJIOB, TPAMOTHO
HCIIOJI30BAaTh N3YYECHHBIN MMOHATUMHBIN
anmnaparkypca XUMHUH .
HMcnonb30BaTh NpU BBIMOJIHEHUN YUE€OHBIX
33JlaHAM U B IIPOLIECCE MUCCIEN0BATEIbCKON
JIeSITEJIbHOCTU HAyUYHO-TTOMYJISIPHY IO
JIMTEPATYPY XUMHUYECKOIO COAEPIKAHUS,
CIIpaBOYHBIE MaTe€pHUaJbl, PECYPCHI
HNurepHera

6,4,8




Paznen 2. Hemeramisl u ux coeaunenus (24 q)

2.

OO6m1as xapakTepucTruKa
XUMHUYECKHUX JIEMEHTOB
VIIA-rpynmnsl. I"anorenst
(4 gac)

OOBSICHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB HEMETAJIOB U UX
COEIMHEHUH B IIpeJiesiax MaJIbIxX
IIEPUOA0B Y T'IaBHBIX MTOArPYIIT
MEPUOJINYECKON CHUCTEMbl XMUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB .

XapakTepu3oBaTh pU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB IaJION€HOB (Ha mpuMepe
XJIOpA) U CJIOXKHBIX BEIECTB
(xs10pOoBOJIOpOAA, XJIOpUAA HATPUS),
CrocoObl UXMOJIyYE€HUsI, HPUMEHEHUE U
3HAa4YCHUE BIPUPOAEC U KU3HU
4eJIOBEKa.

OHpeI[CHf{TB XJI0OpUA-UOHBI B paCTBOpPC .

[ImanupoBaTh U OCYIIECTBIISITH HA
MPaKTHUKE XUMHUICCKHUE IKCIICPUMECHTHI,
IMPOBOJIUTH HAOIIOJICHHUSI, 1eJIaTh
BBIBOJIbI 1O pe3yjibTaTaM
skcriepuMeHnTa. CienoBaTh MpaBuiiaM
Oe3oracHo# paboTHI B JITAOOpaTOpHUHU MPHU
HCIIOJIb30BAaHUHU XMMUYECKOH TOCYbl U
o0opyaoBaHUs .

BricTpaunBath pa3BEpHyThIC
MHUCbMEHHBIE U YCTHBIE OTBETHI C OOPOt
Ha nHOpPMALUIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTEpPHAJIOB, IPAMOTHO
HUCIIOJIb30BAaTh U3YYE€HHBIN MMOHATUMHBIN
anmnapaTrKypca XUMHH .

Hcnonb30BaTh OpH BBHITIOJIIHEHUN YIE€OHBIX
3aJaHUU U B MPOLIECCE UCCIEA0BATEIBCKOU
JIESITEJIbHOCTU HAayUYHO-NOITYJISIPHYIO
auTeparypy XUMHUYECKOT'O COAEpKaHU,
CIIPAaBOYHBIE MaTEPHUATIbI, PECYPCHI
NuTepnera

2,4,7

OO1mast
XapaKTEepUCTHKA
XUMHYECKHUX
3JIEMEHTOB VIA-
TPYIIIBL.
Cepa u e€ coequHEeHUSI
(5 4gac)

OOBsICHATH 0011IME 3aKOHOMEPHOCTU B
U3MEHEHHUHN CBONMCTB 2JIEMEHTOB
VIA-rpynnsl u uX COeIMHEHU N
C Y4E€TOM CTPOEHUS UX ATOMOB .
Xapaktepu3zoBaTh (GU3NUECKUE
1 XMMHYECKHE CBOMCTBA IIPOCTOIO
BEIIIECTBA CEPBI U €€ COCAMHEHUN.
(cepoBO1IOpPOZA, OKCUIIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(}aToOB), CIOCOOBI UX
HOJIy4YeHUsI, IPUMEHEHHUE U 3HAaUYCHUE B
OPUPOJIE U KU3HU UEJIOBEKa .
OmnpenensiTh HAJIMUHUE CYJIb(PaT-MOHOBB
pacTtBope .
OOBSCHATH CYIIHOCTB 9KOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C HAXOXKIECHUEM
COEIMHEHUU CEPbI B OKPYKAIOIIEH

1,587




cpene.

[InanupoBaTh U OCYIIECTBIISITH HA
MPaKTHUKE XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJAUTH HAOIIOJICHUSI, A€]1aTh
BBIBOJIbI ITO pe3yJibTaTaM dKCHEPUMEHTA

CrnenoBath mpaBmiiaM 0€30MacHOM
paboThI B J1TabOpaTOPHUH TPHU
HCII0JIb30BaHUM XUMHYECKOU MOCYAbl U
000pyIOBaHUS .

[Tpou3BOUTH BBEIUYUCIICHUS 10
XUMHYECKUM YPABHCHUSIM .

Hcnonbp30BaTh NPpH BBITIOJTHEHU U
y4eOHBIX 3aJIaHUI TeKCThl yueOHUKA,
CIIpaBOYHBIC MaTepHUaIbI
(mepuoaNYecKyI0 CUCTEMY
XUMHUYECKUX 3y1eMeHTOB /[ . 1 .
Menaeneesa, TaOJIMILy PACTBOPUMOCTH
KHCJIOT, OCHOBAaHHUH U COJIei
B BOJIC, DJIEKTPOXUMHUUECKUN Psily
HAIPSDKEHUN METaJJIOB).

OO0m1ast XapakTepuCTHKa
XUMHAYECKHX 3JICMCHTOB
VA-rpynmnsl. A30T,
dhocdhop u ux coenMHEHUS
(7 gac)

OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB 2JICMCHTOB
V A-rpyIiisl 1 UX COEAUHEHUMN C YIYETOM
CTPOCHHUS UX aTOMOB .
XapakTepuzoBaTh QU3UUECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB
aszora u pocdopa 1 UX CoeTMHECHUH
(amMmaka, cojiei aMMOHUSI, a30THOM
KHCJIOTBI, HUTPATOB, OKCHUA
dbochopa(V) u pochopHOIt KUCITOTHI,
(ocdartoB), cnocoObI UX MOITyUYEHUS,
NpUMEHEHHUE U 3Ha4YCHUE B IPUPOJIC U
JKU3HH YEJIOBCKA .
OmnpenensiTe MOHBI aMMOHHUS U
(ocdar-noHbBI B pacTBOpE .
OOBSICHITH CYIITHOCTDH DKOJIOTHUYECKUX
nmpo6JieM, CBI3aHHBIX C HAXOXKIACHUEM
coeqUHEeHUM azora u pocdopa B
OKpY>Karollen cpene.

4,6,7,8

OO11as xapakTepucTHKa
XUMUYECKHUX 2JIEMEHTOB
IVA-rpynmsi.

Yrunepoa u KpeMHUH U

UX COeIMHEHUS

(8 gac)

OOBsCHATH 0011I1IE€ 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 2JIEMEHTOB
IVA-rpynmnsl 1 ux coefuHeHUM ¢
Y4ETOM CTPOECHUS UX aTOMOB .

XapaktepuzoBaTh QU3NUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yIilepoJa U KPEMHHUS U UX
COeTMHEeHU N (OKCHUIOB yTJIepo/a,
YTrOJIbHOM KHCJIOTHI, KApOOHATOB,
OKCHJa KPEMHHUSI, KDEMHHUEBOU
KHUCJIOTHI, CHJIMKATOB), CIIOCOOBI UX
MOJIYYSHHUSI, TPUMEHECHHUE U 3HAUCHHE B
MPHUPOJIC U )KU3HH YEJIOBEKA .

OmnpenensiTh KapOOHAT- U CUIIMKAT-

5,6,8




HOHBI B PacTBOPE .
OOBSICHSITH CyITHOCTh YKOJIOTHUESCKUX
npo6sieM, CBA3aHHBIX C HAXOXIACHUEM
YIJIEKHUCIJIOTO ra3a B OKpYy Karolien
cpene .
HmroctpupoBaTh B3aUMOCBS3b
HEOPraHUYECKUX COCAUHEHUUN yTiepoja
1 OPTaHUYECKUX BEIIECTB .
HHaHI/IPOBaTB 1 OCYHICCTBJISATH Ha
MMPAKTHUKE XUMHUYECKHE IKCIEPHUMEHTHI,

Paznen 3. Merasuiel u ux coeaunenus (20 )

6.

OO0mue cBoicTBa
METAJUIOB

(4 gac)

PackprIiBaTh CMBICIT U3ydaeMbIX
HOHATHH Y MIPUMEHSTH 3T MOHSITHUS
OpH ONMCAaHUN CBOMCTB BEILIECTB U UX
OpEBPALLECHUM .

OOBSICHITH O0OIIME 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOUCTB
3JIEMEHTOB-METAILIIOB U UX
COE€IMHEHUM C YYETOM CTPOCHUS UX
aTOMOB .

XapaKTepHu30BaTh CTPOCHUE METAJLIOB,
obmue GU3NIEeCKUue U XUMUYICCKUE

CBOMCTBa METAJIJIOB . XapaKTEpU30BaTh

o011me cnocoObINOYyYEHUS] METAJLIOB .

CrnenoBaTh MpaBujiaM 0€30ITaCHOM

paboThI B 1a00paTOpuH IIpH

HCNOJIb30BaHUM XUMHUYECKON MOCYJbl U

o0opynoBaHUS .

HpOI/ISBO,ZLI/ITI) BBIYHUCJICHUA 10 XUMHWYCCKUM
ypaBHeHusM. Icnonb30BaTh OpU
BBITIOJTHCHUH YYeOHBIX 3aJJaHU TEKCThI
y4eOHHKA, CIIPABOYHbBIC MaTEepHUAITbI
(mepuoaANYIECKYIO CUCTEMY XUMHUUCSCKUX
anemeHTOB/] . 1. MeHneneeBa, TabIuILy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIEU
B BOJIC, DJICKTPOXUMHUYECCKHUN Psij]
HaIpsHKEHUH METalIoB)

2,4,6,8

Basknerlnme Mmetauibl
U UX COEIUHEHUA

(16 gac)

OOBsCHITH 00IIIMEe 3aKOHOMEPHOCTH B
HU3MEHEHUHN CBOMCTB
JIE€MEHTOB-METAJJIOB B TPyIIIaxX U UX
COE€IMHEHUU C YUETOM CTPOCHUS UX
aTOMOB. XapaKTepu30oBaTh (pu3NIECcKUe
1 XUMHYECKHUE CBOMCTBA MPOCTHIX
BEMISCTB METAJUIOB U UX COSANHEHUN
(OKCHZIOB, THIAPOKCUIOB, COJICH),
CITOCOOBI UIX TMTOJTYYCHHUSI, IPUMEHECHUE U
3HA4YC€HHUE B IIPUPOIEC U )KU3HU UYEIIOBEKa

Pacnio3HaBaTh ¢ IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUN NOHBI METAJLJIOB .
ITnanupoBaTh M OCYHIECTBISITh HA

3,5,6,7,8




HPAKTHKE XHMHUCCKHE AKCHEPUMENHTEI,
NMPOBOJINTE HaboaeHs, JCinTh
BhLIBOJILI 11O PEsy/ILTaram DKCHEPHUMOH TR

Crenonars npasiiam 6esonacHo paboTh
B 1a00patopHu (PN HCHONBIOBAHNH
XUMHYECKON nocystbl 1 000pyloBaHns .

[TpOMIBOIMTH BHIMHCICHHN 110
XHMHYCCKHM Y PABHCHINM

Buictpausars pasnépHyThie
HICHEMEHHBIC M YCTHBIC OTHETHI ¢
onopoft Ha HHGOPMAILIIO W1 yueGHnKa
H CHIPABOMHEIX MATEPHWION, IPAMOTHO
HCTIONL JORATH WAYHeHHRI

e e | nowstmitiuiit annapatkypea XuMin .

Passen 4. XHMHN W OKPYKaKomas cpesta (3 4)

8 Bentecrna w MaTeprin XapaKtepiionath posik XHMIIH B

BRI IHN HCJIOBCKA PAUIHIHEIX CQEPaX e TeILHOCTI

(3 vae) MOACH, OCHORHKIC BETLEC TR |

MATEPHUTRL, TTPHMEHHEMEIC B AKIIHN
COBPEMEHHOTOMETIOBEKN
OOGRACIITL YOOy Ge30acHoro
HOTOUB AOBAHIS BETICCTI W
NHMIHECRHN peakitnfl v Oury .
ARUUEHPORATE HHPOPMATTITIO O
WDEHI TTPOMBHIIEHHOC TH, COThOROTO
XOWCTHA, Tpanciopra
HLP - HA COCTORMIE ORpY WAt e
Cpeanl.
VMETh OKAIRIBATE HEPRY IO HOMOLULL TIPN
NHMIHECRHN OMOTAN 1 OTPARICHIN

234,68

COIJIACOBAHO COFJACOBRAHO
TTPOTOROA SACCAANMN METOA, Jamecin Anpextopa o YR
aOneamnennn yonreae COIINeL2 (& Prnapensko AA
o1 .}w-cm 20200, Nel 10 avryora 2021 roaa

Nawacsa ) 11
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