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IMEJIM U3YYEHUS YYEGHOT' O TTIPEJIMETA «XUMUSI»

K' HampaBleHmio NepBOCTENCHHOI 3HAYMMOCTH NpPH pealM3aldd  06Pa30BaTEIBHEIX
dynxmit  mpeamera  «XUMHS» TPAJMIMOHHO OTHOCAT (DOPMHUPOBAHME 3HAHUI OCHOB
XUMMYECKOM HAYKH Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHHSA, NPAKTHYCCKOM AeSTeIbHOCTH
1CJIOBCKA M KaK OJHOI0 M3 KOMIIOHEHTOB MMPOBOH KyIbTYphl. 3aaya TIpeaMeTa COCTOHT B
(OPMHUPOBAHHH CHCTEMEI XMMUYECKHX 3HAHUH — BaKHEHIIHX (axToB, MOHATHI, 3aKOHOB M
TCOPCTHYECKHUX MONOKEHHH, JOCTYNHBIX 0000mennii MUPOBO33PEHYECKOTO XapakTepa, A3BIKa
HAyKH, 3HAHUH O HAy4YHbIX METOJAX M3y4YeHHS BEINECTB M XUMHUECKMX PEaKIHi, a TaloKe B
(hOpMHPOBaHHY U Pa3BHTHH yMEHHH M CIIOCOGOB AECATEILHOCTH, CBA3AHHEIX C TUTAHEPOBAHUEM,
HAOJIIOCHHEM H IPOBE/IEHHEM XMMIYECKOrO 9KCIIEPUMEHTA, COBITIOICHIEM IIPABIIT GE30IaCHOT0
OOpamIeHus ¢ BEMECTBAMH B [IOBCEIHEBHOM SKH3HH.

Hapany ¢ oTum e u3ydenns npenMera B IPOrpaMMe YTOUHEHBI M CKOPPEKTHPOBAHEI C
YY€TOM HOBEIX IIPHOPHTETOB B CHCTEME OCHOBHOIO OOIIErO obpazopanusa. Ceromgus B
00pa3oBaHMM 0CO00 3HAYMMON MPU3HAETCS HATPABICHHOCTH O0y4eHHs HA pa3BUTHE U
CaMOpasBUTHE JIMYHOCTH, (HOPMHpOBaHMEC €¢ MHTE/IeKTa M obmeid KymsTypsl. OOyderue
YMCHHIO YYHTBCS W IPOAODKATh CBOE 00pasoBaHHE CAMOCTOATENIHHO CTAHOBUTCS OJHOM W3
BKHEUNIMX QYHKIMIY4eOHBIX IPEIMETOB.

B CBA3M ¢ 9THM IIpH M3YYEHMM MpPeIMeTa B OCHOBHOM NIKOJE JOMHHUPYIOLIEE 3HAYCHHE
IPHOOPENTH TAKKE LIENH, KaK:

- $opMupOBaHHEe HHTENIEKTYaIbHO Pa3BHTON JIMYHOCTH, TOTOBOH K camMo00pazoBaHUIO,

COTPYTHUYECTBY, CAMOCTOSTCIBHOMY IIPHUHATHIO PEIICHHH, CIOCOOHOH aJalTupoBaThCs K

OBICTPO MEHAFOLIUMCS YCIOBUAM YKU3HH,

- HanpaBICHHOCTh OOy4YeHHs HAa CHCTCMATHYECKOE MPHOOUIEHHE VYAIIUXCs K

CAMOCTOSTEIbHON IO3HABATEILHON JEATENLHOCTH, HAYYHBEIM METOHaM IIO3HAHUA,

(opMHPYIONIIM MOTHBALIMIO M PAa3BUTHE CTIOCOGHOCTEH K XHMHUM;

- obecnedenne yCnoBHH, CIOCOGCTBYIONIMX MPHOGPETEHHIO OOYYAIOIIMMUCH OIBITA

PasHOOOpasHON [NeATENBHOCTH, MO3HAHMS W CAMOIO3HAHWA, KIIOYEBHIX HABEIKOB

(KIFOYEBBIX KOMIIETEHINH), MMEIOIMX YHHBEPCATBHOS 3HAYEHHE JUIA Pa3IAYHBIX BHIOB

JEeATETFHOCTH;

- (opMupoBaHMe yMeHHN OGBACHATS W OIEHMBATH SBICHHS OKPYIKAIOLIETO MUpa Ha

OCHOBaHHH 3HAHMI{ U OIIBITA, 10Ty IEHHBIX TPH U3YUCHHN XUMHUI,

- hopmHupoBanye y 00yYarOIMUXCs IYMAHUCTHIECKUX OTHOIICHHH, MOHMMAHHS [IeHHOCTH

XHMUYECKUX SHAHMH /U1s BEIPAOOTKH 3KOJIOTHIECKH [EIec006PasHOro OBEACHHS B OBITY

U TPYAOBOH JEATCIBHOCTH B IENSX COXPAHEHWS CBOETO 370POBBA H OKPYIKAIOLICH

IIPUPOIHOU CpPeIbI;

- pasBUTHE MOTHBAIMHK K 0OYYEHHMIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITHTAHHIO

Ha OCHOBE YCBOCHHMS 00LIEYEN0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOODY

NPOQUIA ¥ HAIPABICHHOCTH JaIEHEHIIEro 00y eHus.

COAEP)KAHHUE YYEBHOI'O NIPEJIMETA

8 KJIACC

IlepBonavanbHbIe XUMHYECKHE IOHATHS

lIpenver xumum. Pons XuMuu B SKHM3HM yenoBeka. Tela W BemecTBa. (DU3MUECKHE
CBOMCTBA BEINECTB. ATPEraTHOE COCTOSHHE BEIMecTB. IIOHATHE 0 METOHAX MO3HAHHA B XHMHHL.
Xumus B cHCTeMe HayK. YucThie BemecTsa U cMecH. CIIoco6bl pas/ielenns cMecei.

AToMbl W Momekynel. XuMA4YecKHe dneMeHTH. CHMBOJIBI XUMHYECKUX 3TEMEHTOB.
IIpocThie ¥ c0KHBIE BEMECTBA. ATOMHO-MOJIEKYJ/LIPHOE YYEHHE.

Xumudeckas  popmyma. BaleHTHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BemecTB. OTHOCHTETbHAA aTOMHas Macca. OTHOCHTETBEHAS MONEKYISpHAS
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Macca. MaccoBas 07 XUMUYIECKOT'0 OIEMEHTa B COSTMHEHN.

Puspyeckne M XUMHMYECKHE SBICHHA. XUMHYECKas peakuus W eé IPH3HAKH. 3aKoH
COXpaHEeHMs] MAacChl BEMECTB. XHUMHYECKHe ypaBHeHus. Kiaccupukaiys XUMHIECKHX peaKiiii
(coenuueHus, pa3IoKeHUs, 3aMEIIECHIs, 00MeHa).

XAMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYA0M, ¢ IpaBiIaMi paboTH B
1adopaTopyy M NpréMaMu 00palieHus ¢ 1adopaTOPHEIM 000PYI0BAHUEM; H3YUCHHE U ONHCAHKE
QU3MYECKHX CBOMCTB 00pasmoB HEOPTaHWYECKUX BEIIECTB; HAOMIOJEHHE (DU3AIECKHUX
(muraBaeHHE BOCKA, TasHUE b3, PACTUPAHHE caxapa B CTYIIKE, KUIICHWE ¥ KOHICHCALWs BOIbI) U
XUMHAYECKHX (rOpeHre CBeYH, IMPOKATHBAHME MEJHOM IIPOBOJIOKH, B3aMMOJCHCTBHE Mena ¢
KUCIIOTOM) sABJICHMI, HaOMOIEHNE ¥ ONMCAHUE NPHU3HAKOB MPOTEKAHMS XUMHYECKHMX DPEaKIuit
(pasmoxeHHe caxapa, B3aMMOJEICTBHE CEpPHOIl KUCIOTHl C XJIOPHAOM Oapys, paslioKeHHe
rupokcuaa Meau(Il) npu HarpeBaHuy, B3auMojeHcTBHE Kene3a ¢ pacrBopom coiu menu(Il));
H3YYEHME CIOCOOOB paszeleHs cMeceil (¢ MOMOMIBI0 MaruuTa, GpUuIbTPOBAHKE, BHITAPUBAHME,
JUCTWULILKS, XpOMaTorpadus), INpOBEIEeHWE OYHCTKM IIOBAPEHHOM conm; HaOMIOACHME U
OIIMCAHUE PE3Y/IbTAaTOB IPOBEIEHHI OIBITA, WUIIOCTPHUPYIONIEr0 3aKOH COXPAHEHUS MACCHI;
Co3IaHue MOJIeIel MOJIEKY T (IIapOCTePKHEBEIX).

Baskneimue npeacTaBuTEIH HEOPraHHYECKHX BEIECTB

Bosmyx — cmecs raszo. Coctas Bo3myxa. Kucmopox — 5/1€MEHT M [POCTOE BEIIECTBO.
Haxoxnenne xucmopoaa B npupoie, QU3HYECKHe U XUMHIECKHE CBOMCTBA (PEeaKkIMy TOPEHMs).
Oxcuper. Ilpumenenne xucnopoza. CrocoObl NoMydeHHMS KUCIopoma B j1abopaTopud #
npoMeIieHHocTd. Kpyrosopor kucinopoga B npupoje. O30H — amnoTponHas MomdduKarms
KHCIIOPO/a.

Temwnosoii a(dexr xuMUUYeCKOW peaKIiMW, TEPMOXMMHYECKHE YPaBHEHHs, 9K30- MU
SHIOTEPMHUYECKHE Deakimu. TOIUIMBO: Yromb M MeTaH. 3arpia3sHEHHE BO3AyXa, YCHJICHHE
NAapHUKOBOIO 3¢ (HeKTa, pa3pylIeHUE 030HOBOTO CJIOA.

Bonopon — ameMeHT u mpocTroe BemecTBO. HaxoxieHuwe BOIOpOJa B IPHPOJE,
(u3MYecKye U XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOORI Moayyenus. KHCIoTsI ¥ COJIH.

KonuuecrBo Bemecrsa. Mons. Momsapras Macca. 3akoH Aporaapo. MouspHBIH 00B&M
ra3oB. PacuéTsl o XUMUYECKHM YpaBHEHUAM.

Dusnyeckue CBoMcTBa BOABL Boja kak pacrBoputens. PactBopbl. Hachimennsie u
HEHACHIIEHHBIC pacTBOpEl. PacrBopuMocTh Bemects B Boxe. MaccoBas HONS BeIIecTBa B
pacTtBOpe. Xumuueckue cpoiictBa Boabl. OcHoBaHMA. Poib pacTBOpOB B MpUPOIE W B JKU3HH
yenoseka. Kpyrosopor Bojibl B mpupo/ie.

3arpssHeHue NpUpOTHEIX BoA. OXpaHa U 0YMCTKA IPUPOIHEIX BOIL.

Knaccupuxanusa HeopraHmdeckux coeauHenni. Oxcumsl. Kiaccupukaius OKCHIOB:
coneobpasyromue (OCHOBHEIE, KHCIOTHBIE, aM(OTepHbIe) U Heconeobpasyomue. HoMeHktaTypa
OKCHIOB (MEXIyHapo[Has ¥ TpUBMaNbHasg). DU3MYECKHE U XUMHUYECKHME CBOMCTBA OKCHJIOB.
[Toryuenue okcuoB.

Ocnopanua. Knaccmukanus OCHOBaHHMI: CIIOYM M HEPACTBOPUMEIE OCHOBAHHAL.
Homenknarypa ocHOBaHUi (MEXIyHapoaHas ¥ TpuUBHANbHAsA). DUIHYECKHE M XUMHYECKHE
CBOMCTBAa OCHOBAHUH.

[Tomyuenue ocHoBammil. Kumenorsr. Kiaccuduxamuws xucmor. HomeHknarypa KHCIOT
(MexnoyHaponHas ¥ TpuBHanbHas). (OuU3HYECKHe U XHMUYECKME CBOMCTBA KHCIOT. Psn
akTuBHOCTHMMeTa10B H. H. bekerosa. [Tonyuenue kucmor.,

Comu. Homenxnarypa conell (MeXAyHapojHas M TpuBHaIbHAas). DH3WYECKHE W
XUMHUUYECKHE CBOMCTRA coJiei. HOJ’[}"—IBHHC coseii. Ienermueckass CBSI3b MEXOY KilacCaMK
HEOPTraHMYECKHX COCAUHECHUH.

XMMHAYECKUH ODKCIEPHMEHT: KaueCTBEHHOE OINpeJIeieHre COAEPMKAHUS KHUCIOopoja B
BO3/yX€; IIOJIyYeHUE, COOMpaHue, paclio3HaBaHle U H3YUSHUE CBOUCTB KUCIOpOIa; HabmoieHune
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B3aUMOJICHCTBHS BELUECTB C KHMCIOPOAOM M YCJIOBUS BO3HUKHOBEHMS W TIPEKpAIEHUS TOPEHUS
(moxapa); 03HaKOMJIEHHE ¢ 00pa3laMHUOKCH/IOB U OIMCAHHE UX CBOMCTB; IofIy4yeHue, codupanue,
pacrio3HaBaHHe W U3YYE€HHUE CBOMCTB BOJOPOAa (TOpEHHUE); B3aUMOICHCTRBHE BOAOPO/Ia C OKCHAOM
mei(Il) (BO3MOKHO HCIIONB30BAHHE BHACOMATEPHAIOB); HaOIIONEHHE OOpas3lOB BEIIECTB
KOIMYICeCTBOM 1 MOJIb; HCCIENoBaHME OCOOEHHOCTEH ‘pAaCTBOPEHMSA BEINECTB C pasIHYHON
PaCTBOPUMOCTEIO; TIPUTOTOBJIEHHUE PACTBOPOB ¢ OIPEASICHHON MAcCOBOM JI0MI€H pacTBOPEHHOIO
BEIECTBA; B3aMMOICHCTBUE BOABI C MeETa/UlaMud (HATpUEM U KanbiyeM) (BO3MOXKHO
UCMOJIB30BAHKE BHACOMATEPHAIOB); ONpEEIeHHe PACTBOPOB KHCIOT M INEIOYEH ¢ IIOMOIIBIO
HHIUKaTOpOB, WCCIe0BaHAE 0OpasoB HECOPraHMYECKHX BEHIECTB PpasIM4HBIX KIACCOB;
HAOJFO/ICHAE M3MCHCHHS OKPAaCKd WHAMKATOPOB B PACTBOPAX KHUCIOT M INENOYei; M3ydeHHe
BlaumozencTBus okcuza Meau(Il) ¢ pacTBOpoM cepHOM KUCIOTEI, KHCIOT ¢ META/UIaMH, PEaKIuii
HEHTpalu3aluy; Moly4YeHHe HepacTBOPHMEIX OCHOBAHHMI, BEITECHEHHE OHOTO METAJIA JPYTHM
W3 pacTBOpa COMM; pPCIICHHE 3KCICPUMEHTAIBHBIX 3ala4 1o TeMe «BaHeimme KIacchl
HECOPTaHUYECKUX COECTUHEHUI.

IMepuonnueckuii 3axon u Ilepuoauyeckas cHcTeMa XHMHYecKHX >aeMenTos JI. .
Menneneesa. Ctpoenne aromoB. XumMuyeckas cBsizb. OKHCAHTENLHO-BOCCTAHOBUTEILHBIE
peakuun

IlepBEIC NONBITKY KIACCH(BUKAIIMI XUMUYESCKIX 371€MEHTOB. [I0HATHE O IPYIIIAaX CXOJHBIX
3JIEMCHTOB (ILIEJIOYHBIE W IIETOYHO3EMEIBHBIC METAJLIb], TAJI0TeHbL, MHEPTHBIE ra3bl). DIeMeHTHI,
KOTOpbI€ 00pasyroT aM()OTEPHEIE OKCHABI U THAPOKCHIBL.

[lepuonuuecknit 3axon. Ilepmommueckas cucrema Xumuueckux osiaementos JI. U.
Menneneesa.

Koporkonepuonnas u JmuHHONEpHOTHAS (opMbl [leproandecKoil CHCTEMBI XUMUYECKHUX
snementoB J[. . Menaeneena. Ilepuonst u rpymnmst. OU3HYECKAN CMEICT TOPAIKOBOTO HOMEpA,
HOMEPOB IIEPHUO/Ia U TPYIIIEI SIEMEHTA.

Crpoenue aromos. CocraB aromueix sgep. Hsoromsl. Dnekrponsl. CTpoeHue
3IEKTPOHHBIX 000M0YEK aTOMOB IEPBBIX 20 XMMUYECKHX 3IMeMeHTOB [IepHOIMIecKol CHCTEMEL
H. V. MenneneeBa. XapakTepucTHKa XWMHYECKOr0 O5IEMEHTAa IO €ro IIONOXKCHHI B
IMepnonuyeckoi cucreme JI. M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHA paJuyca aTOMOB XMMHUECKHX 3JIEMEHTOBR, METATHUECKUX 1
HEMETAIMYECKUX CBOWMCTB IO Ipynnam M Iepuojgam. 3Hauyenune IIepHoauueckoro 3akoHa H
TlepronrdecKkodl CUCTEMB XMMHYECKAX AIEMEHTOB AN DAasBATHA Hayku M mpakrukd. JI. U.
Mennenees — y4€HbIN ¥ rpaXkIaHyH.

XnMudeckass  cBa3b.  KoBaneHTHas  (moisipHass W HENONSpHAs)  CBA3b.
OJIEKTPOOTPUIATENBHOCTE XUMHUUYCCKUX SJeMEHTOB. MoHHas cBs3b. CTENEHb OKHCICHMS.
OKMCIIHTENEHO-BOCCTAHOBATEIBHEIE PEAKIMU. 1IpOIecchl OKHUCTEHWS M BOCCTAHOBJICHHSL.
OKUCITUTENTH B BOCCTAHOBUTEIIH.

XHAMUYECKHI SKCICPUMEHT: HM3y4eHHe OOpasloB BEIIECTB METAIOB M HEMETAIIOB;
B3aMMOJICUCTBHEC IMIPOKCH/IA IMHKA C PAaCTBOPAMH KHCIOT M LIEJOYEi; IPOBENEHHE OMBITOB,
HILTIOCTPUPYIOIINX MPUMEPEl OKHCIMTENbHO-BOCCTAHOBUTENBHEIX peakimit (TopeHue, peakiuuu
PasoKEeHUsA, COCIUHCHHA).

MesxnpeaMeTHbIE CBA3H

Peanusaius MeXIPEIMETHEIX CBA3€ll NIPU M3yJYeHWA XUMUHU B 8 KJIacce OCYMIECTBISETCS
9Epe3 UCIIOJIb30BAHUE KaK OOMMX €CTECTBEHHO-HAYYHBIX IOHATHIA, TAK U IIOHSTHMN, SBILSIOMIMAXCS
CHCTCMHBIMHU ISt OTJEIBHAIX IPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKIIA.

OO0wue ecTecTBEeHHO-HAyYHBIC IIOHATHsA: HAay4dHBIH (DAKT, THUIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHHTE3, KINacCHHUKAIMA, NEPHOAUIHOCTD, Ha0/II0IeHHE, DKCIIEPIMEHT, MOJIEIHPOBAHHE,
U3MEpEHHE, MOJENb, IBJICHHE.

®uspka: Marepus, aToM, DSJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, M30TOMEI,
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PaOAKTHBHOCTD, MOJICKYINIA, S/ICKTPUYECKHH 3apsj, ,BEIIECTBO, TeNO, OOBEM, arperaTtHoe
COCTOAHME BCIICCTBA, Ta3, (QHU3MYCCKHE BENMYMHEL, €TMHHLB U3MEPEHHS, KOCMOC, ILIaHETSHL,
3B€31161, CouHIe.

buostorus: Gorocunres, nrixanue, 6uochepa.

I'eorpadusa: armocdepa, rumpocepa, MuHepasL, TOPHBIE IIOPOJBI, TIONE3HEIE
HCKOIIaeMBIC, TOIUIMBO, BO/IHBIE PECYPCHL.

9 KJIACC

BemecTso B XaMHYecKas peaknus

leprommueckuii 3akon. ITepmommueckas CHCTEMA XUMHYECKMX 9IIEMEHTOB J. H.
Menneneesa. Crpoenwe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB XUMUYECKHX
SJICMCHTOB NEPBBIX TPEX [EPHOMOB, KAMHA, KANBIMS M WX COCHMHEHMH B COOTBETCTBHE C
TOJIOKCHUEM 3IEMEHTOB B Ileprouyeckoii cucTeMe MCTPOSHHEM HX aTOMOB,

CrpocHne BemecTBa: BHAB XHMHYECKOH CB3H. THITEI KPUCTAJLIMYECKHX PEIETOK,
3aBHCHMOCTE CBOMCTB BILIECTBA OT THIIA KPUCTAUTMYECKOMN PEIIETKA H BUIAXAMMIECKOH CBI3M.

Krnaccupukamms ¥ HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB (MexayHaponHas wu
TpuBHaIbHAsA). XHMHIECKHE CBONCTBA BEIIECTB, OTHOCAIIMXCH K pasIMYHBIM KJlaccam
HEOPraHHYCCKUX COC/IMHCHUH, ICHETHYECKAS CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccnuxanma XHMMUueckux peakmuii mo pasimmanbM TIpU3HaKaM (110 YHCIIy M COCTaBy
YYaCIBYIOIIMX B pCaKlIUM BEIIECTB, IO TEIUIOBOMY . 5hheKTy, M0 W3MEHEHHIO CTecHE:
OKUCIIEHIA XHMIYCCKUX D/IEMEHTOB, [0 OOpaTMMOCTH, IIO YYacTHIO KaTaltu3aTopa). DK30 - K
SHJ0TEPMUIECKHEC PEAKIHH, TEPMOXHMHYECKUE YPABHEHH.

Ionarue o cxopocTu xummueckoit peaxuuu. IlonsTie 06 00paTHUMBIX U HEOOpPATHMEIX
XAMIICCKUX peakumaX. IIoHATHE O TOMOTEHHBIX M T€TEepPOTeHHEIX peakuusx. IloHaTue o
XUMUYIECKOM PaBHOBECHH.

DaKTOPEL, BIMSIONME HA CKOPOCTE XMMMUECKON DKM H TOMOKEHHE XUMHYECKOrO
paBHOBeCHS.

OKHCIUTENEHO-BOCCTAROBUTENFHEIE  PEAKIIHH, 3JICKTPOHHBIA 0ajlaHC OKMC/IMTEIBHO-
BOCCTaHOBUTE/IBHOH peakunn. CocTaBleHHEe VpaBHEHMiIT OKHMCIHTENBHO- BOCCTAHOBHTETHHEIX
PEaKIMH ¢ UCIIONB30BAHNEM METO/IA SEKTPOHHOT0 Gananca.

Teopus amexrponuTHyeckoii AUCCOIMAIMH. DJIEKTPOIIHTEI U HE - JNEKTPOIuTEL. KatHousl,
aHUOHEI. MexaHU3M JIMCCOITMAlMH BEIIECT C PA3TAYHEIME BIAAMH XUMIYECKO CBs3H. CTenens
pucconraryu. CUIlbHbIE U CIa0bIe QIEKTPOTHTEL

Peaxuuu vornoro o6mena. YcnoBus mporekaHus PEaKImi MOHHOro oOMeHa, MOJHEIE U
COKpalICHHEIC HOHHEIE YpaBHEHMS peakumit. CBOHCIBA KUCIOT, OCHOBAHMN M CONEH B cBeTe
IPCICTABICHAR 00 3JIEKTPONHTHYECKOH jaucconmanuy. KauecTBeHHEIE pEaKuuyM Ha WOHEL.
ITonsitre o ruaponuse comnei.

XUMUYeCKuH OKCIIEPHMCEHT: O3HAKOMJICHHE C MOMEIIME KPHCTAITIMYECKUX PETIETOK
HEOPraHM4IeCKUX BEMECTB — META/UIOB M HEMETALIOB (TpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x710puia HaTPHs); KWCCIeOBAHNE 3aBUCHMOCTH CKOPOCTH XUMMYECKOH peakiiuu 0T BO3IeHCTRUS
PasIMYHEIX (DaKTOPOB;

MCCICN0BAHME DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MNPOIECCa AUCCOLHALHAN
KHCIIOT, MIe09el u colleil (BOSMOKHO HCIIOB30BAHNIE BAICOMATEPHAIIOB); IIPOBE/ICHHE OIIBITOB,
WITIOCTPHPYIOIIMX NPU3HAKA IPOTCKAHUs peaKiuii HOHHOro ob6MmeHa (o6pasoBamme ocajka,
BEINICIICHUE I'a3a, 00pa3soBaHME BOJBI); OMBITOB, HILIIOCTPHPYIOLIUX IIPHMEPBI OKUCIIUTETHHO-
BOCCTAHOBHMTENBHBIX peakiui (TOPeHUE, peaKIUH PasioKEHWs, COEJMHEHMS); PACIIO3HABAHHE
HCOPTaHWHECKMX BCINECTB C IIOMOLIBK) KAUeCTBEHHBIX peakuMii Ha WOHBL, pELICHHE
OKCIIEPHMEHTAIIBHBIX 3a/1a4.

HemeTabl H MX coelHHEHNSs

O6mas xapaxrepucruka ragoreHoB. OcoGeHHOCTH CTPOCHMS aTOMOB, XapaKTepHBIE
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creneHn OKucIeHud. CrTpoeHue M (GU3MYECKHE CBOMCTBA INPOCTHIX BEIECTB - TaJOreHOB.
XVMMHYECKHE CBOMCTBa Ha NpUMepe Xjiopa (B3auMOIEHCTBHE ¢ METa/LIaMH, HeMeTallIaMy,
miesioyamu).  Xnoposogopon. ComsHas —KHCIOTa, XHMHYECKHE CBOMCTBA, IIOIYYCHHE,
npuMeHenue. JlelicTere Xopa ¥ XJI0pOBOAOPOAa Ha OPraHK3M YelioBeka. BaxkHeHInue XIopyib!
U UX HaXO0XICHUE B IIPHPOJIE.

OO0mas xapakrepucTuka sineMeHTOB VIA-rpymmsl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETICHN OKUCICHMUA.

Crpoenne wu Qusmdeckue CBOHCTBA IIPOCTHIX BENIECTB — KUCIOPOAa W CEPEL
ANIOTpONHEIE MOAMGMHKAIMY KACIOPOa W cephl. Xumudeckue coicta cepsl. CepoBogopos,
CTpOCHHUE, PU3NYECKHE U XMMHYECKHe CBOMCTBA. OKCHUABI Cephl KK MPEICTABUTEN KHCIOTHBIX
okcumoB. CepHas KHCIIOTa, (pH3MYECKHE M XMMHUYECKHE CBOMCTBA (0OIIME KAk IpecTaBHTENs
KJlacca KHCIIOT U crienupuyeckue). XuMUUecKrue peakiuy, Jexalliue B OCHOBE IPOMEIILICHHOIO
criocoda mosydeHus cepHod KucnoThl. Ilpumenenue. Coiv CepHOM KHCIOTHL, KaueCTBEHHASA
peakiys Ha Cyiabgar-uoH. Haxoxnenue cepsl W €€ coe/lMHEHHE B MpHpome. XAMHYECKOE
3arpA3HEHUC OKPYJKAIOIEH Cpelsl COEAUHECHHUAMM CEepHl (KHUCIOTHBIE [OXKIM, 3arps3HCHUE
BO3/yXd U BOJOEMOB), CITOCOOB! €r0 IPEAOTBPAIlICHHSA.

Obmras xapakTepucTuKa 3/1eMeHTOB VA-Tpymmsl. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepPHBIE CTEIICHHU OKHCIICHMUS.

A30T, paclpoCTpaHeHHe B MpHpoje, GU3HUecKre U XUMUYECKUe CBolicTBa. KpyroBopor
a3oTa B mpupojge. AMMMAaK, €ro (QUINYECKHMe M XHMUYCCKHE CBOMCTBA, MOIYYEHHE U
npumeHenue. Conu aMMOHHMS, WX (H3HYECKHE M XHUMHYECKHE CBOHCTBAa, HpPUMEHEHHE.
KayecTBeHHas peakimusd Ha HMOHBI aMMOHHSL. A30THas KHUCIOTa, €€ MONyYeHHe, DU3HYECKHE H
XHMHYECKHAEe CBOMCTBa (00mHMe KaK IPEACTABUTENS KIacca KHCIOT M ChHelu(pHIecKHe).
Wcnons3oBaHre HUTPATOB U COEHaMMOHMS B KAYECTBE MUHEPAIBHBIX YA0OpEHH. XIMHUUECKOS
3arpsA3HCHHE OKPYXKaloINed Cpelsl COSIUHCHMAMH a30Ta (KHCIOTHBIC [OXKIM, 3arps3HEHHE
BO3/lyXa, [TI0YBBI U BOJOEMOB).

®ocdop, amrorponusle Mogubukan hochopa, GU3HUECKHE W XMMUYECKHE CBOMCTBA.
Oxkcun docdopa(V) u dochopras kuciora, GU3HUECKHE W XUMHYECKHE CBOMCTBA, IOJTydYeHHe.
Hcnomssopanue GhochaToB B KauecTBe MUHEPATLHEIX YI00PEHHIA.

O6mas xapakrepucTHka 37eMeHTOB [VA-rpymmsl. OCOGEHHOCTH CTPOEHMS aTOMOB,
XapaKTEepHBIE CTCIICHU OKHMCIICHHUS.

Yriepon, amioTpormHele MOAM(HUKAIWM, PACIpPOCTPaHEHHWE B NPUpoie, (PU3MUecKHe U
XUMHUYeCKue cBorcTBa. Ancopbims. Kpyrosopor yriepona B mpupogae. OKCHABI YIepoaa, ux
QusMUeCcKME H XHMHYECKHE CBOWMCTBa, JeWCTBHE HZ JKUBBIE OPraHU3MBI, TONYYCHHE M
NPUMEHECHHE. OKOJIOTHYecKre mpobiaeMsl, CBA3aHHEIC ¢ okcuioMm yraepoza(lV); rumoresa
r7100aIbHOTO MOTEILIEH s KINMAaTa; TapHAKOBEINA 3¢ dekT.

VYroneHadg KHCIOTa H €¢ COJH, MX (U3MYECKHe U XUMHYECKUE CBOMCTBA, IOJyYEHHE U
npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-HOHEL Vcmonp3oBaHue kKapGoHATOB B OKITY,
MEUIMHE, IIPOMBILIIEHHOCTH U CEIBLCKOM X03SHCTRE.

IlepBOHaYaIbHbIE MOHATHS 00 OPraHAYECKHX BEIIECTBAX KAK O COCHMHCHMSX yIJIEpOaa
(MeTaH, STaW, JTHJIEH, aleTWICH, JTaHON, MIKLEPHH, YKCycHas Kuciora). MX cocraB u
XuMIgeckoe crpoenue. [lomatne o OMONOrMYeckM BaKHEIX BEINECTBAX: JKHpaX, OeJKax,
YIICBOAAX — W HMX PONM B JKH3HM 4ejoBeKa. MarepuanbHOE EIUHCTBO OpraHHYecKUX H
HEOPraHMYECKHUX COE/IMHEHUH.

Kpemuuii, ero ¢musuyeckue W XUMHYECKHE CBOMCTBA, IONYYEHHE M IIPUMEHEHHE.
Coenunenms kpemHuss B mnpupome. OG6mue mnpexacraBieHus o6 okcuge kpemEuA(IV) u
KpeMHHEBOU KucjaoTe. CUIMKATBI, MX HCIIOJIB30BAHUC B OBITY, MEIHLMHE, MPOMBIILICHHOCTH.
Baxueilie CTpOMTENbHBIE MaTCpHalbl: KepaMuKa, CTEKIO, IIEMEHT, OEeTOH, IKeIe300€TOH.
[Ipo6eMsl Ge30MacHOr0 HCIOIB30BAHMS CTPOUTELHEIX MATEPHAIIOB B IOBCEIHEBHOMN KU3HU.
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XUMUIECKHH IKCIIEPUMEHT: M3YUeHHE 00pasioB HEOPraHWYECKMX BEINECTB, CBOWCTB
COJISTHOM KMCIIOTHI; TPOBENEHHE KAYCCTBEHHBIX peaKmuii Ha XJOPHI-HOHBEI M HaOIIOIeHHe
[IPU3HAKOB HMX MPOTCKAHWS; ONBITEL, OTpPaXAOINHE (H3MYCCKAE W XMMHUYECKHE CBOMCTBA
TAJIOrCHOB M X COCHMHEHMH (BOMOXHO MCIIONB30BAHHE BUACOMATEPUANIOB); 03HAKOMIICHHE C
obpasuamu XJ10puioB (TaTOreHHI0B); 03HAKOMICHHE C o0pasiaMu cepsl U €& COeAMHEHUAMH
(BO3MOMKHO HCIIONB30BAHHE BU/ICOMAaTEPHAIOB); HabmioJeHie Iporecca oOyrIUBaHUS caxapa
MOA NEHCTBMEM KOHLEHTPHPOBAHHON CEPHOM KMCIOTHL U3y4YCHHE XHMHYECKUX CBOMCTB
pa3baBiIeHHON CEPHOM KHCIOTH, NPOBEACHWE KAYECTBCHHOM peakinuy Ha Ccynb(har-HOH Hu
HaOIO/IeHAe TIPHU3HAKA ¢ TPOTCKAHHS; 03HAKOMICHHE C (QusMYEeCKIMH CBOMCTBAMH a307Ta,
docdopa 1 ux coequnenHi (BOIMOKHO HCIIOIB30BAHKE BUJIEOMATEPHUAJIOB), 00paslaMu a30THEIX
u bochoprbIX y00pennit; momyyenue, cobupanue, paclo3HaBaHWE M M3YUCHHE CBOWCTB
aMMHaKa; TPOBEJICHHE KAaYCCTBEHHBIX PEAKIUil Ha HOH: aMMOHHUSA U (pochar-MoH U U3yueHHE
TIPHSHAKOB MX MPOTEKAHKA, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHON a30THOM KUCIOTBI ¢ MEJBIO
(BO3MOXKHO MCIIOIB30BaHKE BUJICOMATEPUATIOB); H3Y4EHHE MOJIENeH KPHCTATIMIECKHX PEIETOK
anMasa, rpadura, Qysepena; 03HaKOMIEHHE ¢ IPOLECCOM aNcopOIMy PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YINEM M YCTPOHCTBOM IPOTHBOrasa; MOMYYCHHE, cobupaHue, pacrmosHaBaHue
1 M3YHCHHME CBOMCTB YIVIEKHCIIOTO T'a3a; NPOBEJEHUE KAYECTBEHHBIX peakimii Ha kapOoHar- M
CHIIMKaT-HOHBl M M3yYeHHWE TPU3HAKOB MX TMIPOTEKAHMS, O3HAKOMJICHHE C OPOAYKIMAEH
CHJIMKATHOH TPOMBINLIEHHOCTH; PElIeHHe SKCIePHMEHTAIBHBIX 3a0a9 1[I0 TeMe «Baxneiime
HEMETAJITBL M UX COeIUHEHU.

Metanibl ¥ MX coexMHEHHS

OO6mas XapakTepHCTHKAa XMMHYECKHX ODIEMEHTOBR — METAIOB Ha OCHOBAaHMM WX
oNoKeHuA B [Ieproangeckoii cucTeMe XUMIYECKHX HICMEHTOR J. . MeHnneneesa u cTpoeHns
aToMoB. CTpocHHME MeTamnoB. MeTalINueckas CBI3b M MeTALTHUCCKAs KPHCTAJTHYECKAS
peIueTka. DIeKTPOXHMHUYECKUH psi HaNpsOKCHUH MeTauioB. Ou3MyeckrHe W XUMHUCCKHE
CBOHCTBA MeTauioB. O6imue crocoGH MomydeHus MeTaos. [lousTHe o KOPpPO3HH METaNIOB,
OCHOBHBIE CIOCOOE! 3aIUTEL MX OT KOppo3uu. CIuIaBs! (cTams, 4YIyH, JIOpaTOMUHNI, OpoH3a) U
UX MPUMCHEHHE B OBITY U IIPOMBIIIIEHHOCTH.

Illeno9nbre MEeTAIUTE: TIONOXKEHME B ITepromirgeckoii cucTeMe XMMHUYECKHX DIEMEHTOB .
W. Menneneesa; crpoeHre MX aTroMOB; HAXOXKICHHE B:Npupoje. Pusnyeckie W XHUMUYECKHE
CBOMCTBa (Ha npuMepe HaTpus U Kaitus). OKCHIBI 1 TU/IPOKCUNEL HATpHA U Kamus. [IpuMenenue
IIETIOYHBIX METAIITIOB K HX COEIUHEHMIA.

IlenoyHo3eMeNBHEIE METAIBl MarHMM W KaTbIHi: MONOKEHHE B [Iepronuaeckoii
cucremMe xummdeckux snementos Jl. M. Menzeneesa; crpoenme WX aToMOB; HAXOXKICHHE B
npupojie. PUSHIECKHE M XHMIYECKUE CBOMCTBA MAarHus M Kalbmusi. Baxmedmme COCMHCHHUS
KamblUs (OKCHI, THAPOKCHI, comr). JKECTKOCTD BOBI M CIIOCOGE & YCTpaHeHu4.

AyroMunumit: nonoxenue B IlepHommueckoi crereme XUMHAYeCKUX a3jemeHToB JI. H.
MeHneneeBa; cTpoeHre aToMa; HAXOKICHHE B npupoze. PusHYecKue U XUMHUYECKHE CBOMCTBA
AIOMUHMSA. AMDOTEPHEIE CBOKCTBA OKCH/IA M THAPOKCH/IA ATIOMHMEILS.

Keneso: monoxerne B ITepHONHYECKONH CHCTEME XUMHUECKHX anemenros J[. M.
Menzeneesa; crpoenue atoma; HaxoxaeHHE B npupone. Pusuyeckue M XUMHYECKHE CBOMCTBA
xKenesa. OKCHIBL, THAPOKCHIB! W COJH xenesa(ll) u sxenmesa(Ill), mx cocras, cpoiicTBa u
[IOJIyY€EHUE.

XVMUYECKUN SKCIEPHMEHT: 03HAKOMICHHE C 00pasIiaMi METAUIOB M CIUTABOB, MX
dusmaeckUME  CBOWCTBAMM; H3ydeHHe PE3yIBTaTOB  KOPPO3MHM  METauIOB  (BO3MOXKHO
HCIIO/IE30BaHHE BUACOMATEPUANOB), 0COOEHHOCTE] B3aUMOICHCTBHSI OKCHIA KAIBIIHS 1 HaTpui ¢
BOJIOM (BO3MOXKHO HCIIONB30BaHUE

BH/IEOMATEPHAIIOB); MCCIIEOBAHIE CBOHCTB JKECTKOM BOJIKI; nporecca TOPeHM Kejles3a B
KUCIOpOZe  (BO3MOKHO  MCIOTB30BAHHE BH/ICOMATCPHUAIIOB);  NPH3HAKOB  INPOTEKAHUA
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Ka4eCTBCHHBIX peaKiMii Ha HOHBI (MarHmsd, KaibIWs, amOMHEWA, uuHka, sxenesa(ll) u
xenesa(Ill), memu(Il)); nabmoneHre M OMMCAHWE NPOLECCOB OKPAIIMBAHUA IUIAMEHH MOHAMM
HATpuA, Kalus U KadbUuA (BO3MOXKHO HCIOIB30BAHHE BHUICOMATEPUAIOB); HCCIEIOBAHUE
aM(pOTepHEIX ~ CBOHCTB  THAPOKCH[Aa ANIOMHHHS M  THADOKCHAA IMHKA;, pElICHHE
SKCIEPUMEHTATIBHEBIX 33/1a4 110 TeMe «BayKHeHImine METaLIbl U MX COEIHHEHII.

XHMHSI B OKpYXKaIOMas cpega

Hosele matepumansr u Texxonornu. Bemiectsa M MaTepHaabl B IOBCEIHEBHOH IKU3HH
JenoBexa. XuMus U 310poBbe. be3onacHoe HCIOIB30BaHie BEIECTB M XUMHUECKUX PEaKiil B
OkiTy. Ilepas IOMOIIG MPH XMMHYECKHX OXKOrax H OTPaBICHHIX. OCHOBBI 3KONOMMYECKOH
TPaMOTHOCTH. XHUMMYECKOE 3arpA3HEHHE OKpPYKAIOIEW Cpedsl (TpedelIbHas —JONMyCTHMAs
KoHMeHTpanus BemecTs — [1JIK). Pons xumun B permeHnn aKomormaeckux npooiem.

IIpHpoHBIe UCTOYHHKH YTIEBOIOPOLOB (YIOjib, TPHPOJIHEIN Ta3, HedTh), IPOIYKTEI MX
MepepadoTKy, MX PONb B OHTY W IPOMBIIUICHHOCTH. XAMUYECKUHl IKCIEPHMEHT: H3ydCHHe
00pasLioB MaTepuasIos (CTEKIIO, CIUIABBI METAIUIOB, IIOMUMEPHBIE MATEPHAIIEL).

Mezxnpeamernsie CBs3H

Peanusanys MeXnpeIMETHEIX CBs3ei IPH M3YYeHH XUMUM B 9 KIIacce 0CyIIECTBISETCS
HepE3 UCTIONB30BAHHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHHA, TAK U TIOHATHI, SBISIOIINXCS
CHCTEMHBIMH  [UI1  OT/C/IbHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOro IMKIa. Peamusanus
MEXIPEIMCTHBIX CBA3CH NPH H3Yy4CHMM XuUMMM B 9 Kijacce OCYLUECTBIAETCS 4Yepes
VICIIOJIP30BAaHHE KaK OOIMMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK M IOHATHI, ABIAIONIAXCA
CHCTEMHBIMH /ISl OT/IENIBHAIX IPEIMETOB €CTECTBEHHO-HAYYHOrO [HKIIA.

OO0ue ecTecTBeHHO-HAay4YHbIE IOHATHA: HAy9HBIM (akT, THIOTE3a, 3aKOH, Teopus,
aHAIIM3, CUHTE3, KIaCCHQUKALNS, TEPHOUIHOCTD, HAO/IOICHHE, SKCTIEPUMEHT, MO/IE/IMPOBAHIE,
H3MEPEHUE, MOJICIIB, SBJICHUE, [IADHAKOBBIH 3 (eKT, TEXHOMOTHS, MaTEPHAITEL.

Oy3pka: Marepus, aToOM, OIEKTPOH, NPOTOH, HeHTPOH, MOH, HYKIHI, H30TOIEL
PATHOAKTHBHOCTh, ~MONEKYIa, 9SICKTPUYECKUH 3apsi, TPOBOMHKKH, [OMYIIPOBOIHHKH,
IU3IEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 0OBEM, arperaTHOE COCTOSHHE BEIECTBA, T'a3,
PacTBOp, PaCTBOPUMOCTb, KPUCTALIMYECKAA PEIIETKA, CIVIABLL, (PU3UUECKHUEe BETNUMHE], ¢IHHUIE]
M3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, IUTAHETEL, 383151, CoHIIE.

Buonormst: dorocunres, mexanme, Guocdepa, sKoCHCTEMa, MHHEPAIBHEIC yxoOpenus,
MHUKPOSJICMEHTEI, ~ MaKpOOJEMEHTHl, [HTATedbHble BemecTBa. [eorpadus: armocdepa,
THOPOC(epa, MUHEPAIIBL, TOPHBIE OPO/IEL, IOJE3HEIE HCKOIIAEMBIE, TOILTHBO, BOJHEIE PECYPCHL.

INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

Wsyuenne xuvum B 8-9 Kiacce HanpaBIeHO Ha JIOCTHIKEHHE obyJarommmMucs
JITIHOCTHBIX, MCTANIPEIMETHBIX U IPEIMCTHBIX PE3yJILTATOB OCBOCHHUS YIeOHOTOIIPEIMETA.

JUYHOCTHBIE PE3YJLTATHI

JIuuHOCTHEIC pE3yIBTATHI OCBOEHHMS MPOrPaMMBI OCHOBHOTO OBIIErO obpazoBaHus
HOCTUraloTcA B X0le 00ydyeHHs XMMHU B IHHCTBE y4eOHOM M BOCTIHTATENBHON NEATEILHOCTH
OpraHmsanii B COOTBETCTBHM C TPAAMUMOHHBIME POCCHICKAMHU COLIMOKYNBTYPHBIMH H
AYXOBHO-HPABCTBEHHBIMH ILICHHOCTSAMH, NPUHATBIME B OOIICCTBE MpaBWIaMH M HOPMAMH
MOBENCHUSA M CIOCOGCTBYIOT IIpOLECCAaM CaMOMO3HAHMS, CAMODPA3BHUTHS W CONMATH3AIlHH
o0ygaronmxcs.

JIM9HOCTHEIE PE3yIBTATE OTPAXKAT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IlaTproTHYeCKOr0 BOCHUTAHUS

l. IEHHOCTHOTO OTHONIEHHA K OTEYCCTBEHHOMY KyJBTYPHOMY, WCTOPHYCCKOMY W
HAYYHOMY HaCIIe[IMIO, IOHUMAHMS 3HAYCHMS XUMHYECKON HAYKH B JKH3HUCOBPEMEHHOT'O
obiecTBa, CIOCOOHOCTH BNAjETh JOCTOBEPHOH MHGMOpMammen o IIEPEIOBEIX
NOCTWKEHUAX W OTKPBHITHAX MUPOBON M OTEYECTBEHHON XHMHH, 3daHHTEPECOBAHHOCTH B
HAyYHbIX 3HaHUAX 00 yCTpOMCTBE MUpa ¥ 00IIECTBA;
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I'pazkpanckoro BocnuTanns
2. IpPE/CTaBIeHMS O CONMATBHEIX HOPMax M NpaBUIaX MEXKITUYHOCTHBIX OTHOIICHUN B

KOJLICKTHBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOINECTBEHHO MOJIE3HOMH, yueGHO-
MCCIIeIOBATEBCKOM, TBOPYECKOM M JAPYIMX BHJAX [EATEIBHOCTH, TOTOBHOCTH K
pasHOOOpa3HOH  COBMECTHOH  JIeSTeIbHOCTH IIpH  BBITIOJIHEHMM  YYEOHBIX,
TIOSHABATEILHBIX 327124, BEINOJTHEHUM XUMIYECKHX IKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX
TIPOCKTOB, CTPEMJICHHS K B3aUMOIIOHWMAHMIO M B3AaMMOIOMOUIA B TIPOLECCE 3TOM
Y4eOHOM JeSTeTPHOCTH; FOTOBHOCTH OIEHWBATE CBOE IOBENCHHE W IIOCTYIIKH CBOMX
TOBAPHUINCH C MO3WIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C Yy4Y€TOM OCO3HAHHA
IIOCJICICTBHM ITOCTYIIKOB;

IlenHocT HayYHOro MO3HAHMS

1.MHpOBO33peHUECKHX  IpefCTaBACHMI © BEmECTBE ©W  XUMHUECKO: peaxuuu,
COOTBETCTBYIOIHX COBPEMEHHOMY YPOBHIO PA3BHUTHS HAYKM M COCTABISIONINX OCHOBY [UIA
TIOHAMAHUs CyIMHOCTH HAYYHO! KApTHHBI MUPa; PEICTABICHHH 00 OCHOBHEIX 3aKOHOMEPHOCTSX
PasBUTHA TIPUPOLIBL, B3AMMOCBA3AX YCIOBEKA ¢ MPUPOIHOM CPEJIOH, O POIH XUMHAK B MO3HAHHE
9TUX 3aKOHOMEPHOCTEIH;

2.103HABATENBHBIX MOTHBOB, HAIPABICHHHIX Ha IIOYYCHHE HOBBIX 3HAHUH 110 XHAMMWH,
HEOOXOIMMBIX [UIS 00BACHEHHS HAB/IO1aeMBIX MPOLIECCOB UABICHMIA;

3. TIO3HABATEILHON, WH()OPMALIMOHHON U YHTATEIHCKON KYNbTYPHI, B TOM 4YHCJI€ HABLEIKOB
CaMOCTOATEIBHOM pPabOTEl ¢ y4eOHBIMH TEKCTAMH, CIIPaBOYHOM JHMTEPaTYpOH, MOCTYITHBIMH
TEXHUYCCKIMU CPE/ICTBAME MHOPMALMOHHEIX TEXHOIOTHIX;

4. mHTepeca K 06y4CHUIO ¥ MTO3HAHMIO, J0603HATENFHOCTH, TOTOBHOCTH M CIIOCOGHOCTH K
CaMO06pa3soBaHHIO, IPOCKTHOH M MCCIIENOBATEbCKON ACATCIBHOCTH, K OCO3HAHHOMY BEIOOpY
HAIpPaBJICHHOCTH U YPOBHS 00yJYCHHS B HalbHEHIITEM;

DopMHPOBAHHASA KYJILTYPbI 310POBbS

OCOSHAHHA LICHHOCTH JKA3HH, OTBETCTBEHHOTO OTHOMIEHHS K CBOEMY 3[0POBBIO, YCTAHOBKH
Ha 370pOBBIH 00pa3s JKW3HH, OCO3HAHMA IIOCIENCTBUH H HEIPWATHA BPENHBIX IPUBHIUCK
(YMOTpeOnenns anKkorons, HapKOTHKOB, KYpeHHs), HEOOXOMMMOCTH COGIIONECHHS IIPABHII
0e301aCHOCTH TIPH OGpAIIEHHN CXHMIYCCKAMM BEIECTBAMH B OBITY M peaTbHOM KU3HY;

Tpynosoro BocnuTanus

MHTEPECA K NMPaKTHYECKOMY H3YYEHHIO IIPOGECCHii M TPYAa PasIHuHOTO POJd, YBAKCHHE K
TPyAy W pesyinsTaTaM Tpy/JOBOH [AEATEIBHOCTH, B TOM YHCIE HA OCHOBE TIPUMEHEHUS
TPEAMCTHBIX 3HAHMH 10 XWMHH, OCO3HAaHHOIO BHIGOpa MHIMBHIYATBHOL TPAEKTOPUH
NPOJO/DKCHUS OOpa3OBaHUS C YY4TOM JIHYHOCTHEIX HHTEPECOB M CIOCOOHOCTH K XHUMMHH,
OOLUECTBEHHBIX HHTEPECOB M MOTPEGHOCTEN; YCHCIIHOH NMPOMECCHOHANBHOM JeATENFHOCTH U
PasBATHS HEOOXOAMMBIX YMEHHIT; FOTOBHOCTS aIalTHPOBATHCA B npodeccHoHaIBHOM cpene;

IKOJIOrHYECKOro BOCHHTAHMS

1) oxomormdecku uenecooBpasHOro OTHOmMEHHS K [IPUPOJIE KaK MCTOYHHUKY JKHM3HH Ha
3eMile, OCHOBE €ECYLIECTBOBAHHS, IIOHHUMAHMS ITeHHOCTH 3710poBOro u Ge30macHoro obpasa
KU3HH, OTBETCTBEHHOT'O OTHOMICHHS K COOCTBEHHOMY (DH3UIECKOMY H HNCUXUYECKOMY 3I0POBEIO,
OCO3HaHMA IIEHHOCTH COONIOACHNS IPaBIJT 6E30IIACHOTO [HOBEICHHUS IIp4 paboTe ¢ BEUIECTBaMH, a
TAKOKE B CUTYalMiIX, YTPOXKAOMKUX 30POBBI0 ¥ JKU3HH JIFOEH;

2) cIOCOGHOCTH NPUMEHATH 3HAHWA, TOIY4acMble ITPU M3YYCHMH XHMHH, IS PelICHHUS
3ajiad, CBA3AHHBIX € OKPYXXAOMICH NPUPOTHON Cpeoi, IMOBEIIEHHS YPOBHS 3KOJIOTMYECKOit
KYIBTYPBI, OCO3HAHMA III0DANBHOrO XapaKrepa SKONOIUYECKUX IPOGIeM U IyTE€H MX pelIeHus
MOCPEICTBOM METOMOB XUMHM;

3) 9KONOrMYECKOro MEBIIUTCHHS, yMEHMS PYKOBOACTBOBaThCA MM B I03HABATENLHOM,
KOMMYHHMKaTHBHON M COLHAIIBHOM MPaKTHKE.



METATIPEJXMETHBIE PE3YJIBTATHI

B cocraBe MeTampeiMETHBIX pE3YIBTATOB BBIICIMIOT 3HAYMMBIE IS (hopMupoBaHUs
MHPOBO33PEHHA OOLICHAYYHEIE MOHATHA (3aKOH, TEOpHUs, TPHHIMI, THIIOTE3a, dakt, cucrema,
TIPOLIECC, SKCIEPUMEHT M [p.), KOTOPhIE MCIOMB3YIOTCA B €CTECTBEHHO-HAYYHEIX y4eOHBIX
TIPEAMETAX 1 MO3BOJLIIOT HA OCHOBE 3HAHUI M3 3THX IIPEIMETOB GOPMUPOBATH IIPEACTABICHHE O
LI€/IOCTHOH Hay4HOM KapTHHE MHpa, M YHHBEpCalbHBIE y9eOHbBIC NeHCTBHS (mo3HaBaTeNBHEIE,
KOMMYHMKAaTUBHBIE, PETYIATHBHBIC), KOTOphIE OOECHIEUMBAIOT (OPMUPOBAHHME IOTOBHOCTH K
CaMOCTOATEIbHOMY IIITAHUPOBAHUIO ¥ OCYIECTBICHHUIO YUeOHOM eI TeNbHOCTH.

MeranpeaMeTHEIE pe3yIbTaTEl OCBOGHHMS OGPA30BATENBHOM IIPOrPaMMEl  TI0 XHMHH
OTpaXkaroT OBJIAICHUE YHUBEPCATBHBIMHY I03HABATEIHHEIMHE JACHCTBUAMHU, BTOM YHCJIE:

baszoseivMu Tornyeckumu aefcTBHIMEA

1) YMCHHEM HCIIONb30BATE IPHEMBI JIOTHYECKOTO MBINIICHUS TIPH OCBOSHHUH 3HAHMIA:
PACKPRIBATE CMBICTI XUMUYECKHX TIOHATHY (BBIIEIATH HX XapaKTepHLICIPU3HAKH, YCTAHABIUBATE
B3AUMOCBSA3bL C JPYTHMH IOHATHAMM), WCIONB30BATh IIOHATHS U1 OOBSCHEHMS OTHEIBHEIX
(aKToB ¥ SBJICHHI; BEIOUPATH OCHOBAHUIU KPUTEPHUH Ul KNACCHPUKAINH XUMUYECKUX BEIIECTB
H XAMHYECKHX PEaKIWH; yCTaHABIMBATh NPHYMHHO CIENCTBEHHBIC CBA3M MEXy O0BEKTAMH
U3YYCHIA; CTPOUTH JIOTHYECKHE DAcCykACHMS (MHIYKTHBHEIE, JCIYKTHBHEIE, IIO0 AHAJIOTHH);
OeJIaTh BBIBO/IbI U 3aKIFOUECHUS;

2) YMCHHEM TIDUMCHATE B TIPONECCe TIO3HAaHUA IOHATHS (TPEAMETHBIE W
METANPENIMETHEIC),  CHMBONHYECKHE (3HAKOBHIE) MOIEIH, UCIIOJIE3YEMBIE B XHMHH,
Npeo6pa3oBeIBaTh IIHPOKO TIPHMEHIEMEIE B XUMUH MOJE/BHBIC HpPENCTaBIeHH — XUMHICCKUH
3HaK (CHMBOJI 5JIEMEHTa), XUMHUYecKas hopMyIa YPaBHEHHE XUMHYECKOH peakiMu — IpH
PEIIEHHH y9eOHO-TI03HABATE/NBHEIX 3a/1a4; C YUSTOM 9THX MOJETLHEIX IIPEICTABICHUI BBISBIATE
1 XapaKTepu30BaTh CYIICCTBEHHBIE TIPU3HAKH M3y9aeMBIX 00BEKTOB — XHMHUYECKHUX BEIeCTB U
XUMUYCCKHUX PEaKIMif; BBIBIITH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO CJIECTBEHHBIE CBI3H H
LIPOTHBOPEYHS B U3YJaEMbIX MIPOLECCAX ¥ SABICHHAX; 1P UIaraTh KpHTEPHH [UIS BEIIBICHHS STHX
3aKOHOMEPHOCTEH M IIPOTUBOPEYHMII, CaMOCTOSTENBHO BEIOMpaTe croco0 pemenus y4eGHOM
3a/1a9n (CpaBHMBATh HECKOJIBKO BAPUAHTOB PEIICHHS, BEIOMpaTh Hambojee MOAXOMAIME ¢
Y4CTOM CaMOCTOSTEIBHO BBIIEIEHHEIX KPUTEPHEB);

ba30BBIMH HCCIE0BATEILCKHMH AefiCTBHIMH

3) YMCHHEM HCTIONB30BATE IIOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
TOSHAHNA, a TakKe B Ka4eCTBEC OCHOBHI [ ()OPMHPOBAHHS THIOTE3Bl II0 NPOBEPKE
NIPABUIIBHOCTH BLICKA3hIBACMBIX CYIKIEHHIH;

4) IPUOOPETCHHE ONBITA MO IUIAHUPOBAHMIO, OPTAHM3ALUH U IIPOBEICHHIO
YUCHMYCCKHX O9KCIICPUMEHTOB: YMEHHE HaOMIOZaTh 3a XOMOM IPOIEcca, CaMOCTOATEIHHO
TIPOTHO3HPOBATE ©€r0 pesyiabTaT, (OpMyIMpoBaTh 0GOGMICHHS M BBIBOABI 1O Pe3yJbTATAM
IPOBEACHHOI'O OIBITA, UCCIICIOBAHHNS, COCTABJIATHOTYET 0.IIPOJIETAHHOM paboTe;

Paboroi ¢ madopmanueii

5) YMCHHEM  BBIOMpaTh, aHAIU3HPOBATE W  HHTEPIPETHPOBATH uHbOPMAIHIO
Pa3sIMYHBIX BUOOB M (OPM IPEICTABICHHMS, MOIYyYaeMyI0 M3 Da3HbIX HCTOYHMKOB (Hay4HO-
ony/IApHad  TATEpaTypa XHMHYCCKOrO COIEPIKAHHs, CHOpPaBOYHEIE MOCOOWS, peCypCHI
WuTepHera); KPUTHYECKH OLIEHHBATH NPOTHBOPEYUBYIO M HEOCTOBEPHYIO HHPOPMAIIHIO;

6) YMCHUCM [IPUMEHAT PasIMYHBIC METOIbl W 3alpOChl IIPU I[OMCKE M 0TOOpE
MHOOPMAIME M COOTBETCTBYIOIMX JAHHBIX, HEOOXOMUMBIX UL BBIOJIHEHHS YIeOHBIX M
TTO3HABATE/ILHBIX 3a]1a9 ONpPE/IeJCHHOrO TUIA; IPHOOPETEHNE OIBITA B 00J1aCTH HCIIOMh30BAHMIS
HHPOPMAIMOHHO-KOMMY HHKATHBHEBIX TEXHOJIOTHH,  OBIaJeHHEe  KyJbTYPOH  aKTHBHOIO
HCIOJIb3OBAHMA PasiIMYHBIX IIOMCKOBBIX CHCTEM; CaMOCTOATENBHO BHIGMPATh ONTHMATHHYIO
(bopmy nmpezcraBieHus

7 MHQOPMALME M WILTIOCTPHPOBATH pEIIACMBIE 3aJa4d HECTOKHBIMH CXEMaMH,
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AvarpaMMaMH, ApyruMu GopmMamu rpadukd 1 UX KOMOMHATIHAMU;

8) YMEHHEM  MCIOIB30BAaTh M  aHAIM3HUPOBATh B  Ipolecce yd4eOHOM W
UCCIIENI0BATENBCKOM NEATENBHOCTH HMHGOPMALMIO O BIMAHHH IPOMBILUICHHOCTH, CEIBCKOIO
XO034KHCTBA M TPAHCIIOPTA HA COCTOAHKME OKpY Karomel IpupoiHOH cpeibl;

YHuBepcalbHbIMH KOMMYHHKATHBHBIMH [€HCTBHAMEI

9) YMEHHMEM 3a/laBaTh BOIIPOCHI (B XOJ€ AWANOra W/WIM JUCKYCCHH) IO CYINECTBY
o0cyxaeMoif TeMBl, (OpPMYIHPOBATE CBOM IPEIIOKEHHS OTHOCHTEIBHO BHINOJHEHHS
NIPEIOKEHHO! 3a4a4;

10)  mpuoOpereHue OIBITA IPE3CHTANMM PE3YJIRTAaTOB BEIONHEHHWS XHMHYECKOTO
9KCIepuMeHTa (1abopaToOpHOro OIbITa, TabopaTOpHOM padOTHI MO KCCICHOBAHHIO CBOMCTB
BEILECTB, Y4EOHOTO MPOEKTa);

11)  3aMHTEPECOBAHHOCTP B COBMECTHOM CO CBEPCTHHKAMH [103HABATENLHOM U
UCCICIOBATEICKOM JEATENLHOCTH IIPH PEIIEHMH BO3HUKAIOIIMX TPo0JieM HA OCHOBE yuéra
o0muX HHTEPECOB M COMNIACOBAHMS TO3MIMH (0OCYKICHMS, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBD», KOOPAHHALKS COBMECTHRIX NEHCTBHM, ONPE/ICIEHNE KPUTEPHUEB 110 OIEHKE KayecTBa
BEINTOJIHEHHOH paboTEl U 1p.);

YHuBepcaabHBIMH PeryISTHBHBIMHE JeHCTBHIMH

12)  yMeHuWeM CaMOCTOSTENBHO ONIPENENATh LUEAH IEATENbHOCTH, IUIaHMPOBATH,
OCYIIECTBIATh, KOHTPOJIMPOBATh M IPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOK AEATEIBHOCTS,
BEIOMpaTe Hauboiee 3((eKTUBHBIE CIIOCOOBI pemeHrs y4eOHBIX M IO3HABAaTENBHEIX 3aiad,
CaAMOCTOSTENIBHO COCTaBJIATh WM KOPPEKTUPOBATH TIPEJUIOKEHHBIM alropuT™ MNeMCTBUEM IpH
BBIIIOJIHCHHW 3a[aHUfl C Y4€TOM IIOTY4CHHMA HOBBIX 3HAaHMH 00 wH3ydaemblx 00BEKTaX —
BEIICCTBAaX M PeaKIUgX; OLIEHUBATh COOTBETCTBHUE IIOIYUCHHOIO PE3YJIbTaTa 3asBICHHOM 11eJIH;

13)  yMCHHEM HCIIOJNL30BaTh ¥ aHANU3UPOBATH KOHTEKCTHI, MpejlaraéMbie B YCIOBHU
3a/TaHui.

HNPEJMETHBIE PE3YJBTATBI

B cocraBe mpeIMETHBIX pE3YJBTATOB MO OCBOEHMIO 00A3aTENBHOIO COAEPIKAHUA,
YCTaHOBIICHHOI'0  JaHHOW IpMMepHO paboueif mporpamMMoif, BBEIAEISIOT: OCBOCHHBIE
00y4aromUMHCA HayYHBIC 3HAHWS, YMCHHUS M CHOCOOBI J€HCTBHH, cneuuduueckue JuIs
NpeIMeTHON 00nmacTH «XHMHA», BUIBl ACATCABHOCTH IO TMOJYYEHHI0 HOBOFO 3HAHUSA, €ro
MHTEPIIPETalUH, IPe00pa3oBaHUIO M IIPUMEHEHHUIO B PA3TMYHBIX YIeOHBIX ¥ HOBBIX CUTYaIlUsX.

IlpeMeTHBIE pe3ynbTaThl OTPaXKarOT CHOPMHPOBAHHOCT Y OOYUAOIMXCS CIEAYIOIHX
YMEHHUM:

8 KJIACC
- PpacKkpbvieamb CMbICHI OCHOBHBIX XUMUYECKLX NOHAMULL aniom, MonexKyna, XUMUYECKUN SNEMEHT,
npocmoe 6eulecmeo, CIOICHOE 6EUeCE0, CMeCh (OOHOPOOHAS U HEOOHOPOOHAR), BATIEHIMHOCb,
OMHOCUMENbHAS AMOMHAA U MONEKYIAPHAA MAcca, KONUYeCmeo 6eujecmea, MoJb, MOIAPHAS
macea, mMaccoeas OOnsL XUMUYECKO20 SNEeMEHMA 6 COCOUHEHUU, MONAPHbLU 00beM, OKCUo,
KUCTIOMA, OCHOBAHUE, CONb, 3NEKMPOOMPUYAMENIbHOCMb, CMENeHb OKUCIeHUS, XUMUYecKkasn
Peakyus, KIacCupuxkayui peakyuli: peakyuu COeOUHEHUsS, DeaKyuu paslodiceHus, peaxKyuu
3ameujerus, peaxkyuu 00Mena, K30~ i SHOOMEPMULECKUE PeaKyuy, meniosoti shgexm peaxyuu;
A0pO amoma, SNeKMPOHHbITL CIOU AMOMQ, AMOMHAL 0pOUMans, pPaduyc amoma, XUMUYecKas
C6A3b, HNONAPDHAS U HENONAPHAA KOBANEHMHAA CBA3b, UOHHAA C6A3b, UOH, KAMUOH, QAHUOH,
pacmeop, maccoeas 0ons seujecmea (MPOYeHmMHAsA KOHYEHMpayus) 6 pacmeope,

- WINIOCMPUPOBAMb 63AUMOCEA3b OCHOGHBIX XUMUYECKUX nouamut (cm. n. 1) u npumensms smu
NOHAMUA NPU ONUCAHUU 8EUYECINE U UX NPEBPAULCHUL,

- UCKONBL306aMbL XMMHUYECKYI0 CHMBOJHMKY ISl COCTaBlIeHUs (HOpMYyN BemecTB W ypaBHEHHit
XUMUYECKHX PEaKIHii;

- onpeodensmb BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHUAX; CTSNICHb OKHCIICHHS
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BIICMEHTOB B OMHAPHBIX COEIMHCHMSX; MPHHALICKHOCTD BEIICCTE K OTIPENCIICHHOMY KIIaccy
COC/IMHEHNH 110 GOpMYyTIaM; BU XUMUIECKOH CBSI3H (KOBaJieHTHAA M HOHHAA) B HEOPTAHMYECKIX
COEUHCHHUSX;
- packpwieame cmuicn  Ilepuopumyeckoro 3akona JI. WM. Meneneesa: OCMOHCTPUPOBATH
MOHIMAHHE NEPHOAUIECKOH 3aBHCHMOCTE CBONCTB XMMHYECKHIX DIEMEHTOB OT MX TIOTOKCHMS B
Ilepuommaeckoii cucTeMe; 3aK0HOB COXpaHEHHA MacChl BEIECTB, IIOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJIIPHOTO YYCHHS, 3aK0OHa ABOrajpo; OLKCHIBATH K XapaKTepu30BaTh TaOIHIHYIO (opmy
Ilepromimaeckoii CHCTEMBI XHMHYECKHX 3IEMEHTOR: pasindaTh NOHATHA «IrIaBHAs IIOAIPYIIa
(A- rpynma)» ¥ «mobounas noarpymmna (b rpymma)y», mansie u Gompmme MIEPUOIBI; COOTHOCHUTE
0003HaYEeHHUA, KOTOPBIE HMEIOTCS B TabIHIe «lleproydecKas CHCTEMAa XUMHUECKAX HIEMEHTOB
J. V. Menneneesa» ¢ uuciossivu XapPAaKTCPUCTUKAMK CTPOCHUS aTOMOB XMMUYECKHX 3/IEMEHTOR
(coctas u 3apsx aapa, obuiee gmcIo YICKTPOHOB H PACTIPENCIICHIE HX T10 3ICKTPOHHBIM CTOSIM);
- KIAccuguyupoeams XMMUYECKHE HJIEMEHTHL HEOPraHNYeCKHE BELIECTBA; XUMUYECKHIE PEaKIIUN
(1o umcny u cocraBy YYacTBYIOINUX B PEAKIUM BENIECTB,IIO TEIIOBOMY apdexry);
- Xapaxmepuzosamy (onucvieams) obmKUE XUMWIECKHE CBONCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
TIOATBEPIKAAA OLICAHNE HPUMEPAMH MOJIEKYIIPHEIX Y PABHEHMIL COOTBETCTBYIOIUX XUMUYECKIX
peaxiuii;
- MPOZHOSUpOsamb CBOHCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOLO COCTaBa;
BOSMOMXHOCTH IIPOTEKAHMUA XMMHUYIECKHX [IPEBPAINCHUIA B Pa3IHYHBIXYCIOBUIX;
- GLIMUCIAMb OTHOCHTE/BHYIO MONEKYIAPHYI0 M MOJAPHYIO MACCHI BEIICCTB; MACCOBYIO JIOJIIO
XUMHICCKOr0 3]I€MEHTa MO (HOpMyle COeTHHEHHS: MaccoByi0 JIOMIO BEWIECTBA B PACTBOPE;
TIPOBOJIUTE PACYETHI IO YPABHEHMIO XMMUIECKOH PeaKIum:;
- PUMEHAMb OCHOBHEIC ONEPALMH MBICIHTEIBHON NEATENBHOCTH — AQHATH3 1 CHHTE3,
CpaBHeHWE, 0000INeHHe, CHCTeMaTH3aImMIo, KIacCH(pUKANMIO, BHIABICHHE  IPHYAHHO-
CHACACTBCHHBIX CBA3CH — ISl M3y4eHUsI CBONCTE BELIECTB U XHMAYECKHX peakuuii; ecrecTBeHHO-
HayqHBIE MCTOIBI TO3HAHWS — HAGIIOLEHHE, H3MEpeHuUe, MOZEIMPOBAHKE, 3KCIEPUMEHT
(peabHBIN U MBICTEHHEBI);
- €e006ams NPABAIAM TI0N30BAHHS XUMIIECKOH oCy oM ¥ J1abopaTopHEIM 060pyI0OBaHHEM, a
TAKOKe NpaBHIaM 00pPAIleHUs ¢ BENECTBAME B COOTBETCTBHM C HHCTPYKUHMAMYU T10 BEIIIOJHEHUO
1a00PaTOPHBIX XUMHYECKHX OIBITOB 110 TIOTYYICHUIO U COOHPAHHMIO Ta3000pa3sHBIX BEI[ECTB
(Bonmopoma m kucmopoza), TIPHTOTOBJICHAIO PAaCTBOPOB ¢ ONpPEENEHHON MaccoBol moseii
PAaCTBOPEHHOTO  BEMIECTBA; ILIAHUPOBATE W NPOBOIHUTE XMMUYECKHE HSKCIEPHMEHTHI I10
PacllO3HABAHMIO pACTBOPOB INENOYCH M KHCIOT C IIOMOLIBEO UH/IUKATOPOB  (J1akMyc,
denondranenn, meruroparxk u Ip.).

9 KJACC
" PACKpbleaib CMblC OCHOBHBIX XMUMHYECKUX OHATHHN: XUMHISCKHi SNICMEHT, &TOM, MOJICKYJIa,
MOH,  KAaTHOH, aHHOH, IIPOCTOE  BEHIECTBO,  CIOKHOE BELICCTBO,  BAJICHTHOCTS,
JICKTPOOTPULATENIBHOCT, CTENEHb OKHCICHHS, XUMHYECKas peakuus, XUMHYECKas CBA3b,
TCILIOBOM 3(Y(EKT PeaKiuu, MOITh, MOIIPHEIL 06BEM, PacTBOD; ITEKTPOITUTEL, He 3JIEKTPOJIUTEI,
/ICKTPOINTIHICCKAs  IMCCOIMANNS, DPEeakiHd HOHHOTO OOMeHa, KaTajIu3aTop, XHMHYECKOE
PaBHOBECHE, 0OpaTUMBIE M HEOGPATHMBIE PeaKIHH, OKHCTHTEIEHOBOCCTAHOBHUTEIBHEIE PEAKIIUH,
OKHCITUTEIb, BOCCTAHOBHTEIb, OKHCICHHE W BOCCTAHOBJICHHE, aJLIOTPOIHS, aM(OTEpHOCTS,
XMUMH9ECKast CBA3h (KOBAICHTHAS, MOHHAS, METAITHYECKast), KPUCTAILUTHYIECKAs pEIISTKa,
KOPpO3MsL  METajlIOB, CIUIABBI; CKOPOCTH XUMHYECKOIL PCaKIUM, TPEAEIBHO MIOMyCTHUMAs
KoHnenTpanws (11JIK) Bemecrna;
- WIIOCmpupogams B3aUMOCBA3b OCHOBHBIX XAMMYECKHX TOHSTHI (em. 1. 1) ¥ npuMeHATH >TH
HOHATHSA NIPH OTHCAHUK BEINECTB U X IPEBPAIICHMIA;
~ UCnonbs06amy XUMUIECKYI0 CHMBONMKY IS COCTABNCHHA (OPMYT BEMECTB H YDaBHCHUH
XAMWYECKUX peaKIyii;
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- Onpedenimy BAIECHTHOCTh M CTENEHb OKMCICHWS XMMHYECKHX BJIEMEHTOB B COCIUHEHMSX
Pa3IMIHOIO COCTaBa; NPHUHAMIEKHOCTH BEIIECTB K ONPEACICHHOMY KIaccy COEIMHEHHH o
GopMyaM; BHI XUMIYIECKON CBA3H (KOBAIEHTHAs, HOHHAS, METaJUIHYECKas) B HEOPraHUIECKIX
COCNMHEHUAX; 3apsl HOHA IO XMMHYECKOH (OpMyJie; XapaKTep Cpeisl B BOIHBIX PacTBOPAxX
HEOPTaHWYCCKUX COE/IMHEHMH, TUII KPUCTA/TMYECKOH PEIETKY KOHKPETHOTO BEIECTBA;

- packpelsams cmbicn lepuomudeckoro sakona JI. Y. Mengeneesa u JeMOHCTPHPOBATE €r0
IIOHMMaHHE: ONUChIBATE M XapaKTepu3oBaTh TabuiuuHyio (opMmy Ilepmomwdeckoil cucTeMSI
XHMHYCCKUX DIICMCHTOB. Pa3sIHYaTh MOHATHS «IJIaBHad MOATpyIma (A-rpymma)» M «mo6odHas
noarpynna (b-rpynma)», mamsle W GomblIde IIEpHOIBI; COOTHOCHTH OGO3HAYEHHS, KOTOpBIE
MMECIOTCSL B IIEPUOIMYECKOH TabNUNe, ¢ YHCIOBHIMU XapaKTePHCTHKAMU CTPOEHHS ATOMOB
XUMUIECKAX 3JIEMEHTOB (COCTAB M 3apsjl s/pa, ofliee YHCI0 3NeKTPOHOB U pacTpe/ielieH e ux
10 SJIEKTPOHHBIM CTIOSIM); OOBACHATE OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB 3J1eMEHTOB
U MX COCJMHEHWH B Ipe/elax MajibIX NEPHOOB H TIIABHBIX MOATPYHI C YIETOM CTPOSHMS HMX
aTOMOB;

- KNAccu@uyupoeams XMMHICCKUE 3JIEMEHTHI; HEOPTAHHYECKHE BENIECTBA; XUMUYECKUE pPeaKIny
(T10 9MCITy M COCTaBY YYACTBYIOUIMX B PEAKIIHH BEIIECTB, IO TEMI0BOMY 3((DEKTy, IO H3MEHEHHIO
CTENEHE! OKUCICHNS XUMHUYECKHX HJIEMEHTOB);

- Xapakmepuzoeams (OTMCEIBATH) oblye U crienupHUUecKrue XUMITICCKHE CBONCTBA TIPOCTHIX U
CIIOHBIX BEIIECTB, MOATBEPXKIAS ONMCAHUE NIPHMEPaMU MOJICKYIISIPHBIX U WOHHBIX YPABHEHMUI
COOTBETCTBYIOIIUX XUMHICCKUX PEaKIIUiA;

- cocmasnane YPaBHCHHA JIEKTPOIUTHYCCKOM JUCCOLMAIMM KHCITOT, INEeN0oYell U cojieil; moHbIe
¥ COKDAIICHHBIC YPABHEHWS PeaKiiii HOHHOTO OOMeHa; ypaBHEHH s PeaKiiii, IOTBEPIK JAIOIMIHNX
CYIIECTBOBAHME FEHETUIECKO CBA3M MEXK/Y BEINECTBAMHE Pa3IMYHBIX KIACCOB;

- Packpeleams  CYuyyHOCmMb  OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX  PEAKIMil  MOCPEICTBOM
COCTaBJICHHUS STIEKTPOHHOIrO OalaHca 3THX PEeaKIHii;

- NpO2HO3Uposame CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOGHHA, BO3MOXKHOCTH
IIPOTEKAHUA XUMHICCKUX [TPEBPAIEHHHN B Pa3IMUHBIX YCIOBUIX;

- GbIYUCTAMb OTHOCUTEIIBHYIO MOJIEKYNIAPHYIO U MOJIAPHYO MAaccChl BEIISCTB; MAcCOBYIO OO
XMMHTIECKOI0 JJIEMEHTa MO (OPMyJIe COSJAMHEHHS; MACCOBYIO IO/ BEIIECTBA B PACTBODE;
NPOBOIHUTE PACYETHI 110 YPABHEHHIO XUMHYECKOH peaKiim;

- cnedosams MPaBUIaM MONB30BAHUS XMMUIECKOH TTOCY10i 1 nabopaTopHEIM 060pyJOBaHKEM, A
TalOKe NpaBiiaM 00paIieHus ¢ BEECTBAMYU B COOTBETCTBUM C MHCTPYKLMAME [0 BBIIOJIHEHHIO
1a00PaTOPHEIX XMMHYECKHX OIBITOB MO TONYYEHHI0 K COOHpaHuI0 Ta3000pasHBIX BEIIECTB
(aMMHaKa HYTIIEKUCIIOrO ra3a);

- HMpO80O0UMb pPEAKIMH, IOATBEPKNAIOIINEG KadeCTBEHHBIH COCTAB Pa3NUYHBIX BEIECTB:
PAcClO3HABATE ONBITHBIM IYTEM XJIOpU-, OPOMHUJ-, MOIUI-, KapOoHaT-, (ochaT-, CHIHKAT-,
cymbdar-, THJPOKCHI-HOHBI, KATHOHLEI AMMOHHS ¥  MOHBI H3y4eHHBIX  METaJlIOB,
NPHUCYTCTBYIOIINE B BOTHEIX PACTBOPAX HEOPTaHWYECKHX BEIIECTR;

-~ NPUMEHAMb OCHOBHBIE OLEPALMH MBICTHTENBHOH NEATENIBHOCTH — aHaNM3 M CHHTES,
CpaBHEHHUE, 000OIICHHE, CHCTEMATH3AIIMIO, BEISBICHHE IPUYHHHO- CTEICTBEHHEIX CBA3CH — I
U3Y4YCHUs CBOWCTB BEIIECCTB M XUMUYESCKMX PEAKIIHIi; €CTECTBECHHO-HAYYHBIE METOMbl II03HAHUS
— HAaOIMOJICHUE, H3MEPEHHE, MOAEUPOBAHHE, IKCIIEPHMEHT (peaJIbHEIH U MBICTIEHHEIH).
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TEMATUYECKOE IIJIAHUPOBAHUE

8 KJIACC
Ne Kouanuecrso
n/m HanmenoBanue pasgenos 4aC0B dnexrponnbie (WAdpoBbIe)
H TeM NporpamMmel oDpasoBarejbHbIe
BCEro pecypesr

Pasnen 1. ITepBonavuanbubie XAMAYCCKHE TOHSITHS

1.1.

XumMus — BAJKHAH obaacTs
€CTECTBO3HAHHA H  NPaKTHYECKOIl
HeATeJLHOCTH YEJI0BEKa

http://school-collection.edu.ru
http://feior.edu.ru ,

http://him. 1september.ru ,
http://www.hij.ru ,
http://chemistry.narod.ru
http://him-school.ru ,

http://school- sector.relarn.ru/nsm/
http://experiment.edu.ru

1.2,

Bemecrra
H XHMHYeCKHEe PeakmuH

15

http://school-collection.edu.ru
http:/fcior.edu.ru,
http://him.1september.ru ,
http://www hij.ru ,
http://chemistry.narod.ru ,
http://him-school.ru ,

http://school- sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

Hroro no paszneny

20

Pazzen 2. Baxnelimue npencrasutenn HECOPraHHIeCKHX BeIIECTR

2.1

Bosayx. Kacinopon. Iousitre 06 oxcunax

5

http://school-collection.edu.ru
http://feior.edu.ru,,
http://him.1september.ru ,
http://www.hij.ru
http://chemistry.narod.ru ,
http://him-school.ru ,
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru

2

v

Bogopon.
IlonsTie 0 KACHOTAX W COTAX

http://school-collection.edu.ru
http://feior.edu.ru ,
http://him.1september.ru ,
http://www.hij.ru
http://chemistry.narod.ru ,
http://him-school.ru ,
http://school-sector.relarn.ru/nsm/
http://experiment.edu.ru

2

2.3.

Kounvecrsennnpie oTHOMe NS B XHMHH

http://school-collection.edu.ru
http://fcior.edu.ru ,
http://him.1september.ru ,

| http://www.hij.ru ,

http://chemistry.narod.ru ,
http://him-school.ru ,

http://school- sector.relarn.ru/nsm/ .
http://experiment.edu.ru

24.

Bona. Pacreopst. IlonsTue 06 ocHOBaHHsIX

http://school-collection.edu.ru
http://feior.edu.ru ,

http://him. 1september.ru ,
http://www.hij.ru ,
http://chemistry.narod.ru ,

14




| http://him-school.ru ,
http://school-sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

2.5. | OcuoBusie KJIa¢Chl HEOPraHHYECKHX| 11 http://school-collection.edu.ru
Ccoe/IHHEeHH I http://fcior.edu.ru ,
http://him.1september.ru ,
http://www.hij.ru ,
http://chemistry.narod.ru ,
http://him-school.ru ,

http://school- sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

Hroro no pasaeny 30

Pasnen 3. Ilepuommueckmii 3axon m Ilepmoamueckast cCHCTeMa XHMHYCCKHX 30EMEHTOB A N
Mengeneesa. Crpoenne atomos. XuMugeckas csssb. OKHCIATENbHO- BOCCTAHOBHTE/IbHEIE peakHH

3.1. | Hepmopwaeckuii 3axon u Mepuognueckan 7 http://school-collection.edu.ru
CHCTeMa XxuMm4decknx sementos J[. M. http://fcior.edu.ru ,
Menneneesa. Ctpoenne aroma http://him.1september.ru ,

http://www.hij.ru ,
http://chemistry.narod.ru ,

http://him-school.ru ,
Jhttp://school- sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

3.2. | Xamuveckast CBs3b. OKHCIHTEIBHO- 8 http://school-collection.edu.ru
BOCCTAHOBHTE/IbHbIEPeAKIHH http:/fcior.edu.ru ,
http://him.1september.ru ,
http://www.hij.ru ,

http://chemistry.narod.ru ,
lhttp://him-school.ru , http://school-
sector.relarn.ru/nsm/
Lhttp://experiment.edu.ru

Hroro no pazneny: 15
Pesepsroe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68
10 TIPOTPAMME
9 KJIACC
1.3. INeKTpoNHTHYeCKAS 8 httpfﬁ;c.hool(-icol lection.edu.ru
aucconnanud. XHMHYECKHE http: ) !hglorie u;rru ’b
PEaKNHH BPACTBOPAx W
‘ http://chemistry.narod.ru ,
http://him-school.ru ,
http://school-sector.relarn.ru/nsm/,
http://experiment.edu.ru
Hroro no pasnesy 17
Paznen 2. HemeTa/Lib! ¥ HX coOeXHHCHAS

15



2.1

Obmasn XapaKTepHCTHKA
XHMHYECKHX 3neMenTos VIIA-
rpynnsi.lanoreus:

http://school-collection.edu.ru,
http://fcior.edu.ru ,

http://him. I september.ru
http://www.hij.ru
http://chemistry.narod.ru ,
http://him-school.ru ,

http://school- sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

22

Ob6mas XapaKTepHCTHKE XHMHYECKAX
anemenToB VIA-rpymnel. Cepa u eé
COETHHEeHUS

http://school-collection.edu.ru
http://fcior.edu.ru,
http://him.1september.ru
http://www.hij.ru ,
http://chemistry.narod.ru
http://him-school.ru ,

http://school- sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

2.3,

Ob6mas XapaKTepHCTHKA
XHMHYECKHAX 3/ieMenToB VA-rpynnsl.
Asot,dochop u ux coexnnenns

http://school-collection.edu.ru
http://fcior.edu.ru,
http://him.1september.ru
http://www hij.ru
http://chemistry.narod.ru ,
http://him-school.ru ,

http://school- sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

24.

O6mas XapaKTepHCTHKA
XHAMHYECKHX 3JemenToB IVA-
rpynnst Yriaepog u KpeMHnii u
HX COeTHHEHHS

http://school-collection.edu.ru
http://fcior.edu.ru,,
http://him.1september.ru
http://www hij.ru ,
http://chemistry.narod.ru ,
http://him-school.ru ,
http://school-sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

Hroro no pasnemny

24

Pazgen 3. MeTa/uibl # HX COeIHHEHHS

3.1,

Obmue cBoicTBA METAILIIOB

ttp://school-collection.edu.ru
http://fcior.edu.ru,
http://him.1september.ru
http://www.hij.ru
Lhttp://chemistry.narod.ru
http://him-school.ru ,
http://school- sector.relarn.ru/nsm/
http://experiment.edu.ru

3.2.

Baxneiimue
coeTHHeHHnA

MEeTa LI H HX]

16

http://school-collection.edu.ru
http:/feior.edu.ru,,
http://him.1september.ru
http://www.hij.ru ,
http://chemistry.narod.ru ,
http://him-school.ru ,
http://school-sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

Hroro no paspeny:

20

Pasnen 4. Xumus u oxpyxaroman cpenxa

4.1.

Bemecrsa ® marepmannl B u3HH
Yel0BeKa

ttp://school-collection.edu.ru
http://fcior.edu.ru,

http://him.1september.ru

16




http://www.hij.ru ,
http://chemistry.narod.ru ,

http://him-school.ru ,
http://school-sector.relarn.ru/nsm/ ,
http://experiment.edu.ru

Hroro o paszeny: 3
PesepBHOE BpeMa 4
OBIIEE KOJIMYECTBO YACOB IIO| 68

[TPOI'PAMME

17
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