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[Tporpamma o xumpl
K pe3yjbTaTaM OCBOCHHS
npencrasiedsbix B ®IOC
Y4€TOM KOHLEINIHU IIpel
Poccniickoit ®enepanuu.

HOACHUTEJIBHAS 3AIIMCKA

i Ha yPOBHE OCHOBHOTO 00111er0 06pa3oBaHMs COCTaBlIeHa Ha OCHOBE TpeOoBaHH I

OCHOBHOHM 00pa3oBaTenbHON TNPOrpaMMbl OCHOBHOTO 00Imero o6pazoBaHusi,
000, a Takxe Ha ocHOBe (esepanbHOil paboyeii MPOrpaMMBbl BOCIUTAHUS U C

blaBaHUs Y'-ISGHOTO InpeaMera «Xumus» B 06pa3013a’re:15m.1x OpraHu3anuax

I[Iporpamma mo XuMyH na€T mpeACTaBICHHE O IENsAX, oOmeH crparernd oOydYeHHs, BOCTIUTAHUS U

pa3BuTusl 00yvarommxcs

CpencTBaMy  y4eOHOro TpeaMeTa, yCTaHABIMBAEeT 00SM3aTelbHOE TMPEJAMETHOE

colepicanue, 1npeayCcMaTpyBacT paciipeielIcHue ero 1o Kiaccam u CTPYKTYpPUPOBAHHE 110 pa3licjiaM U TeMaM

IporpaMmMbl 10 XHMHH,

peneJiﬂeT KOJIMYCCTBCHHBIC H Ka4YCCTBCHHEBIC XapakKTCPHCTHKH COJIEpKaHHS,

PEKOMEHIYEMYIO MOCIEAOBATEIPHOCTh H3YUYEHUSI XUMHH C }"IéTOM MEKITPCIMCTHBIX A BHY TPHIIPEIMETHBIX

cBs13eil, loruky yueGHoro
npeaMeTa Js peaju3aiuu
Ha YPOBHE OCHOBHOT'O 00
nenel u3y4eHus mpeaMmera
OCBOEHUIO YueOHOTO conep
3HaHUe XUMHH CjI
IpeACTaBIeHHH O Marep
MPEICTaBICHUSI O B3aUMOIT|
rinobanbHbIX MpobieM yeT
9KOIOTHUECKo# Oe3onacHo(
W3ydenne xumun:
cnocobcTByeT peany
e€ obuiell 1 QpyHKUMOHATE
BHOCUT BKJIag B (hopa
CaMOCTOATENIbHOM  yueOH
HEOOXOMMBIX KaK B TTIOBCE
3HAKOMHT CO CIelH
€MHCTBO HPUPOLIBI
B DOPMHPOBAHHH €CTECTBE
criocobcTBYeT opm
IPHUPOZE, K YeNIOBEKY, BHOC
Jlaunbie HarpasieHy
IIPEAMETa, KOTOPBIA SIBIIsE
onpeaenéHHoM stamne e¢ pal
Kypc xumun Ha ypoB
CHCTEMEI INE€PBOHAYAIBLHAIN
3HAYMMBIX IIOHATHH Opraiy

porecca, BO3pacTHbIX 0COOEHHOCTEH 00yYatOIMXCs, OTIPeieNsieT BO3SMOXKHOCTH
TpeboBaHui K pe3yibTaTaM OCBOGHMS OCHOBHOM 00pa3zoBaTeNbHOM MporpamMMe

ro 00pasoBaHus, a TakxKe TpeOOBaHHI K pe3ysibTaraM 00yYeHHUs XAMUH Ha YPOBHE

¥ OCHOBHBIX BHJOB y4cOHO-ITO3HABATEIFHON JCATEIBHOCTH 00yJaromerocs 1o
CAHHUSL.

KAT OCHOBOM 171g (OpPMHPOBaHUS MHPOBO33pEHHs O00YYAIOIIErocs, €ro
aTbHOM €JIMHCTBE MHpa, BAXHYIO pOJb HWIpaloT (GopMupyeMsle XuMmuei

PCBPAIICHAAX SHEPIHU U 00 BONIONMH BEMIECTB B NPUPOJIE, O MyTSAX PEUICHUS
DHYUBOTO PA3sBUTUS YEIOBEUECTBA — CHIPHEBOMH, 3HEPreTHUECKOM, NMHUIIEBOH U

TH, HpDﬁ}IeM 3ApPaBOOXPaHCHHA.

AIMH BO3MOKHOCTEH ULl CaMOpasBUTHSI H (OPMUPOBAHUS KYJIBTYPbl IMYHOCTH,

# IpaMOTHOCTH;

HpPOBAlNE MBIILUICHAS U TBOPYECKUX cl10co0HOCTeH 00yyYaromuxcst, HaBBIKOB HX
B JeATENbHOCTH, OKCIEPHMEHTAIBHBIX W  HCCIENOBATEIbCKHX YMEHHIA,
HEBHOM JKA3HU, TaK ¥ B MPOYECCHOHANHHOMN AeITeTbHOCTH;

HKOU | HAYYHOIO MbUILIEHHS, 3aKJajblBACT OCHOBBI LIEJOCTHOTO B3MUISAA HA
YEII0BEKa, SABJISIETCS OTBETCTBEHHBIM JTAIIOM
HO-Hay4HOH IpaMOTHOCTH 00YUaIOLIUXCS;

POBaHHWIO IICHHOCTHOIO OTHOILUEHMS K €CTECTBEHHO-HAYUYHBIM 3HAHUSAM, K
T CBO¥ BKJIAJ[ B 9KOJIOTHYECKOe 00pa3zoBanue 00yyaromuxcs.

B oﬁyqexmﬂ XUMUH O00€CIeUYnBaloTCs CrenuGuKoil comepxkanus ydebHoro
Csl TIeJIaTOTHYeCKH aflalTHPOBAHHBIM OTPaKeHHEM Ga30BOM HayKd XUMUU Ha
BUTHSL.
€ OCHOBHOI0 0011ero 00pasoBaHust OPHEHTUPOBAH HA OCBOEHUE 00y YarOIUMHUCS
NOHSATHH XUMHH, OCHOB HEOPraHMYEeCKOH XUMHH H HEKOTOPBIX OTAEIBHBIX
UeCKO XHMHH.

Crpykrypa COI{@p)K&:lI;IH IPOrpamMMBl 110 XUMHH cOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0JA K €8

usyuenmio. Coaeprxanune

CUCTEMBI ITOHATHH O XHUMHU

IIOCJIEIOBATENIBHOTO Pa3BHT
— aTOMHO-MOJIEKY IS

TagbIBAETCH U3 CHCTEMbl NOHATHH O XUMHYECKOM 3JIEMEHTE U BEIIECTBE H
Heckolf peakiuu. O6e 9T CHCTeMBbI CTPYKTYPHO OPraHH30BAHBI 110 [PUHIIAILY
151 3SHAHUI HA OCHOBE TECOPETHYECKHX TPENCTABICHHN Pa3HOTO YPOBHS:

OTO YHEHHS KaK OCHOBBI BCET0 €CTECTBO3HAHMS,

~ Iepuoauueckoro 33:01-121 J. Y. MenpienieeBa kak OCHOBHOT'O 3aKOHA XHMHHU;

~ YYEHHS O CTPOCHUH
- IIpejcTaBieHuit o
Teoperuyeckue 3HAH
(paxToB, pazBHBAKOTCS MOCI]

aroMa ¥ XUMHYECKOH CBI3H;

PIIEKTPOJIMTHYECKOMH JIMCCOLHALHU BEIIECTB B PACTBOPAX.

sl PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH IOJIYYCHHBIX M OCMBICICHHBIX
CI0BATENILHO OT OHOTO YPOBHS K JAPYTOMY, BBITOJHSS (DYHKIMU OOBICHEHUS U

[IPOTrHO3UPOBAHM A CBOMCTH, CTPOCHUS U BO3MOXKHOCTEH PaKTHYCCKOT0 I[IPUMEHEHMS W IIOJYYEHHUS

H3Y9JaeMBbIX BEIIECTB.
Ocgoenne mporpamm

COCTaBJIAIONICH HAYYHOH K

HAyYHOMY 3HAHUIO U METO/];

bl 110 XUMHH CIOCOOCTBYeT (DOPMHPOBAHHMIO MPEICTABICHHS O XHMHUYECKOM
APTHHBL MAPA B JIOTHKE €€ CHCTEMHOW MpPUpPO/IbI, IIEHHOCTHOTO OTHOLICHUS K
M T103HAHKS B HAYKE. M3yuenre XUMUU IIPOUCXOJUT ¢ IPUBJICYECHUEM 3HAHUMN U3




paHee U3y4EeHHBIX Y4eOHEI
KJaccy.,

[Ipn m3yuenun xumu
COBPEMEHHOTO €CTECTBO3H

K TpeameToB: «Oxkpyxarommii muapy, «Bromorus. 5-7 xiaccedy u «Dusuka. 7

1 IPOMCXOANT (POPMHPOBAHKE 3HAHUN OCHOB XUMHUECKOI HayKy Kak obnacTtu

Hs, MPaKTHYECKOH NeATE/IbHOCTH HCJIOBEKA M KaK OJHOTO H3 KOMIIOHEHTOB

H
MHPOBO’ KYJIbTYPBL. Ba,naft{I yH4eOHOro npeziMeTa cOCTOUT B JOPMHPOBAHUI CHCTEMBI XHMULECKIX 3HaHMi

— BaxHeHmux ¢axros,
MHPOBO33PEHUYECKOTO XapaK

B Y4eOHO-II03HABATEILHOM

[IOHATHH, 3aKOHOB M TEOPETHYECKHX IOJIOIKEHHTI, JOCTYTIHBIX 0600menui
T€pa, A3bIKA HAYKH, B TPHOOIIEHUH K H
BEIECTB U XUMHYECKUX peaK

ayIHBIM METO/IaM TO3HAHWS IIPH W3y YEHUH
UHH, B GOPMUPOBAHAM U Pa3BUTHH [T03HABATEITBHEIX YMEHHH U X IPUMEHEHUU
U yYeOHO-HCCIIeIOBATENBCKON eI TebHOCTH, OCBOCHNN npaBui 6€30IaCHOTO

0OpalleHys ¢ BeLIECTBAMH | TTOBCEIHEBHOMN JKU3HI.

Ipu n3yyenun xumuy
LeJIH, KaK:

~(opMipoBanue W
MEHSIOIIUMCS YCIIOBHSAM KN

—HAaIpaBJIeHHOCTh 00}
ITO3HABATEJIbHOM JIeaTeNbH(
crocobHOCTEH K XMMUH;

—o0ecrieueHue yciaoBy

HEATENbHOCTH, TIO3HAHAS H
YHHBEPCATHHOE 3HAYECHHUE JU]
- (opmuposanue o6y

[TEJLIEKTY alTbHO
COTPYAHHYECTBY, CAMOCTOHTEIBLHOMY TIPHHSTHIO pEIICHHH,

Ha ypOBHE OCHOBHOTO 00LIero 06pa3oBaHus BAXKHOE 3HAYCHUE npuodpenu Takue

PasBUTOH  JIMYHOCTH, TOTOBOH K  caMOOGpa30BAHMIO,

CIOCOOHOH  ajanTupoBathest K GhICTpO
3HI;

[CHIA Ha CHCTEMATHYeCKOe NpHOOLIeHHe 00yJalomuXcs K caMOCTOSTeIbHOM
CTH, HAYYHBIM METOJAM IO3HAHHSA, GOPMUPYIOIMM MOTHBALMIO U pa3BUTHE

H, CIOcoOCTBYOMMX NPHOGPETEHHIO O0Yy9arOIMMHUCS OIbITa pasHOOGpasHoit
CaMOTIO3HAHMA, KIMOYCBBIX HABBIKOB (KTIOYEBBIX KOMIETEHIHIL), UMEIOMMX
S PA3IUYHbIX BUIOB JESTEIBHOCTH,

eif (YHKUMOHATBHOM W eCTeCTBEHHO-HAYYHOI I'PAMOTHOCTH, B TOM YHCJIE

YMEeHuUi 00BSICHATD H OLIEHN

H3YYCHUH XHUMUWH, IIPUMEHSITEH HX HpH PEeLIeHHH 11

- (opmupoBanue y 06

3HAHUH AJ1s BBIPabOTKH 3KO
LeNIX COXPAaHEHHS CBOETO B

— Pa3BUTHE MOTUBAIIHE
YCBOEHHSI 00IIeYenoBeyecKy]

aTb ABJICHASA OKPYIKAOLIEr0 MUPA, UCTIONIL3Y ST 3HAHUS H OIIBIT, IIOJTY YCHHBIE NTPU
po0IIeM B IIOBCEHEBHOM KU3HH U TPYAOBOH JESTEILHOCTH;
HAOIMHXCs TyMaHUCTHISCKHX OTHOIICHHUH, IIOHMMAHHUS IIEHHOCTH XHMHYECKHX
OTrHYECKU [EeNecO00PasHOro MoBeAeHHs B OBITY U TPYAOBOM NEATENBHOCTH B
OpOBbsl M OKpPYXAIOLIEH IPUPOIHOM Cpeb;

| K 00yHeHHI0, criocobHOCTeH K CaMOKOHTPOJIIO U CaMOBOCIIMTAHHUIO HA OCHORBE
X LCHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOdIIA ¥ HAPABIEHHOCTH

JabHemero o0yueHust.
OGuree yncio yacos, o
coctaBnseT 135 gaco: B 8 K

TBEAEHHBIX UL H3y4EHHs XHMHAK Ha YPOBHE OCHOBHOTO OGIIEro obpazoBanus,
lacce — 67 1acoB (2 waca B Helem0), B 9 kiiacce — 68 uacos (2 gaca B HezeImo).

COAEP)KAHHUE OBYYEHUS

8 KJIACC

Ilepsonavaabubie xm)

IMpeamer xumuu. Po
DusrYecKre CBOHCTBA Beleq
Huctere BemecTsa 1 cMech. (|

ATombl 1 Moseky b1, X}
BEIIECTBA. ATOMHO-MOJIEKY/TS

Xumudeckas GopMyita| BaleHTHOCTS AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTABA
BemecTB. OTHOCHTeNbHas ATOMHAs Macca. OTHOCHTENbHAS MOJIEKyJIsipHass macca, MaccoBas jions
XHMHYECKOTO 3JIEMEHTA B COQIMHEHHH.

KonnuecrBo Bemectsd. Moin. Monsipras macca. B3auMocBs3h KonmuecTBAa, Macchl M Umcna
CIPYKTYPHBIX CHHAIL BemecyBa. Pacu€rel mo GpopMyiam XUMIIeCKuX coeuHeHuMit.

Dusnyueckne U XUMAYEJKIE SBJICHAS. XUMHIUecKas peakuus u e€ Npu3HaKku. 3aKOH COXPAHEHHS MACChI
BEIIECTB. XHMUYeckne ypagHenus. Knaccnbuxamus XuMuaeckux PeaKIuii (COeNMHEHUS, PA3IOKEHNUS,
3aMerienus, ooMena).

Xumuueckuii 3kcnepun,

3HAKOMCTBO ¢ XHMHYEC
11abopaTOpHEIM 0GOPYIOBaHH
BeLIeCTB, Habonenue pusny

{H9ecKue MOHSITHSE

P XHMUM B JKM3HH 4enoseka. XuMHs B cHcTeMe Hayk. Tela W BemecTsa.
TB. ATPEraTHOE COCTOSHHE BeIlecTs. [TIOHATHE 0 METONAX TOBHAHHS B X MM
TI0COOBI pas/iesieH s cMecei.

1M1/IlledKHe DJIEMEHTRI. C[’IMBOF[])I XHMHUYCCKHX AJIEMEHTOB. HpOCTBIe H CITOJKHEIE
[PHOE Y4eHHe.

eHn:
KOH MOCYIOH, NpaBriaMu paboTs B 1aG0paToOpHu U npuémamu oOpaileHus ¢
CM, M3YUCHHE U ONUCAHUE (DU3MYECCKHX CBOHCTB 0GPA3NOB HEOPraHMYECKHX
ECKUX (ILIaBleHe BOCKA, TAsiHUE ba, PACTHPAHHe caxapa B CTYIIKe, KHIIEHHE




U KOHJICHCAIMS BOJIBI) M XHMUYECKUX (FOPEHME CBEUH, IPOKAIUBAHIE MEIHON [IPOBOJIOKH, B3aUMOJEHCTBHE
MejIa C KHCIIOTOI) }IBJICHIFI, HaQIIFO\eHUe M OMNCAHWE IPH3HAKOB TPOTEKAHHA XHMHYECKIX peakiuit

(paznoxenue caxapa, B3am

OZNIEHCTBHE CCPHOM KHCIOTHI C XJIOPUIOM Gapusl, pasiokeHue THAPOKCUIa MeIu

(IT) ipu HarpeBanuu, B3auMozeicTBHE Kese3a ¢ pactBopom comu Men (1), usyuenue crnoco6oB pazmencHust
CMECEH: ¢ IIOMOILBIO MartyTa, GpUIbTPOBAHNE, BHIIAPUBAHME, AMCTHIUISANUS, XpoMaTorpadusi, poBeeHUe

OYHCTKH ITOBAPEHHOH COIM|
3aKOH COXPaHEHHUS MACCHI, (

HAOJTFOZICHNE | OTIHCAHHe Pe3yIIbTATOB IPOBEACHHS OTIBITA, HILTIOCTPUPYIOIIETO
O3/1aHHE MOZIETICH MOJIEKY T (IHapOCTEPIKHEBHIX).

Bakueiimme npeacTaBuTeH HEOPraHHIECKNX BEMIECTB

Bosnyx — cmecs rasd

B. CocraB Bo3myxa. Kucnoponm — ameMenT u npocroe BemecTBo. Haxoxnenue

KHCJIOpO/a B MPUpPOJie, PHupHIeckie W XUMHUECKUE CBOWCTBA (pEaKiyiy roperns). Okcunsl. [IpuMenenue
Kkrcnopona. Crocodsl motyfrenus kucnopoaa B 1aGopaTopun u npomsliieHHocTd. Kpyrosopot kucioposa
B 11pupoje. O30H — annoTpojiiHas MoAu(UKALHs KHCIIOpoJia.

Temnosoii addext xpmudeckoll peaknum, TepMOXHMHEYECKHE YPaBHEHHUS, 9K30- H JHIOTEPMHUYECKHE

peakiyu. TomuBo: yromus i
030HOBOI'O CJIOS.
Bomopox — snemenT

METaH. 3arps3HEeHHe BO3/lyXa, YCHJICHHE NIapHHKOBOTO >(dekTa, paspymieHue

M IpocToe BewecTo. Haxoxuenne Bomoposa B mpmpone, dusuyeckde u

XUMHYECKHE CBOHCTBA, IIPUMEHEHHE, COCOOH! MonyueHus. KucaoTs! H oy,
Mostsipbiit 06BEM razps. PacuéTs Mo XHMUYECKHM YPaBHEHUSIM.

duznueckue cBOMCTBR
pactBopsl. PactBopuMocTs

Bo/bl. Boza kax pactsopurens. PactBopbl. HaChIeHHbIE H HEHACHIIEHHbE

BeLeCTB B Boze. Maccosas mons Bemectsa B pacTsope. XuMHUecKUe cBOCTBA

Bozpl. OcHoBanus. Ponb pacTBOpOB B HpHpoIe U B JKH3HH YelOBeKa, Kpyrosopor Bozsl B mpupoge.
3arpsisHeHue NpHPOIHBIX BQN. OXpaHa u ourcTKa NPHPOIHBIX BOJI.

Krnacenduxanns neop

[aHHIeCKUX coenuHennit. Oxenapl. Knaccuduxanus oxenios: coseobpasyiolue

(ocHOBHBIE, KHCIOTHEIE, aMboTepHbie) U neconeobpasyiomue. Homenknarypa okcumos. ®usmueckue u
XHMHYECKHE CBOMCTBA OKCHIOB. [ToyueHne OKCHIOB.

OcHoBanus. Kiaccudfukanms ocHoBauwmif: mémounm u HEpacTBOpUMbIC OCHOBaHuUs. HomeHnknarypa
ocHoBaHuil. Ousnyeckne U YUMHUYECKUE CBOMCTBA OCHOBAHMIA. [Momyuenue ocHoBanuii.

Kucnorsr. Knaccuduyanus xucior. Homenknarypa kucior. ®usnyeckne W XEMHUYeCKHE CBOWCTBA
KHCIOT. Pyt aktusHOCTH Metanos H. H. Beketosa. ITonyuenne xucror.

Comu. Homenkiarypa
I'eneruyeckas cBa3p M
Xumuueckuii sxcnep
KayeCTBEHHOE OIpe
pacro3HaBaHHe U H3YUCHHE
YCIIOBUSI BO3HUKHOBEHHS W
ONHCAaHUEe UX CBOHCTB, IIOJY
B3aHMO/IEUCTBHE BOAOPO/IA
HaOoaeHre 0GpasIoB Bellg
€ pa3THIHOM PaCTBOPUMOCTH
BEHIECTBA, B3auMojeicTnie)

conmel. Ou3nyeckne i XUMHYIECKUE CBONWCTRA COJICH. ITonyuenwue coneii.

Ay KIACCaMy HEOPraHMYECKHX COENUHEHHI.

ennt:

JICHHC  CONEpaHMs KHCIOpOJAa B BO3AyXe, IOJIyYeHHe, CcoGHpaHue,
CBOHMCTB KHMCIOPO/Ja, HAOIIONCHHE B3aUMOICHCTBHS BEIECTB C KHCJIOPOJIOM ¥
IIPEKPAIIEHUs TOpeHHs (M0XkKapa), O3HAKOMIIEHHE ¢ OOpa3snaMH OKCHIOB U

HEeHUE, COOHpaHue, pacro3HABAHKE M H3YYCHHE CBOWHCTB BOjIopoza (ropexue),

¢ okcuaoMm wmexu (II) (Bo3sMOKHO wMCmOJIB30BAHHE BHJIEOMAaTEPHATIOB),
CTB KOJIMYECTBOM 1 MOJIb, HCCIIE/I0BAHIE OCOGEHHOCTEH PACTBOPEHHS BEIIECTR

fO, IPUIOTOBJICHHUE PACTBOPOB C ONPEAETEHHON MaCcCOBOM 1omei PacTBOpPEHHOTO

BOJAbI C MeTalllaMH (HAaTpHEM U KaiubipeM) (BO3MOXKHO HCIIOAb30BAHHE

BUJICOMATEPHANIOB), HCCIENOBAHNE 06PA3IOB HEOPraHHUECKUX BEIIECTB Pa3IHYHBIX KJIacCOB, HAOMIONEHHE

U3MEHEHUsI OKPACKH HHINKA]
(I) ¢ pactBopoM cepHoit

[OPOB B PACTBOPAX KUCIIOT U TIEJIOYEH, H3YYeHHE B3aNMOIeHCTBHS OKCHIA MEIH
KHCJIOTBI, KHCIOT C METa/llaMH, DPEakuui HeWTpalu3amuu, MNOJIyYeHHE

HEPacTBOPUMBIX OCHOBaHUI, Bbﬂf{?CHeHHC OAHOro MeTalla JPYIHM H3 pacTBopa CoJid, peLieHue

SKCIHCPUMCHTAIBHBIX 3a1a4 I

0 TeMe « BaxkHelme KI1acChl HEOPraHMYECKHX COSTHHCHIID.

Heproamuecknii 3axou n [leproauyeckasi cueTeMa XHMHYECKHX JIEMEHTOR A. N. Menaeneena.

Crpoenne aromoB. Xumuye
ITepsrie oneITKH Kiac

(LIes10YHEIE ¥ IMIENTOYHO3EeMeE
am(oTepHEIC OKCHABI U THJID

cKas cimm;. OKHCINTENBHO-BOCCTAHOBATE ILHbIC peakuuu

CADUKAIHY XUMUYECKHX dJieMenToB, [ToHsTHe o I'pyTIax CXOHBIX 3JIEMEHTOR
IbHBIC METAJIJIbI, TaJIONe€HbI, HHEPTHBIE T'a3bl). DJIEMEHTEL, KOTOpBle 00pasyror
DKCH/IBI.

[leprnomuyeckuii 3akofi. Ilepuosmueckas CHCTEMa XHMMUECKHX 5IEMEHTOR . W. Meuneneesa.

Koporkonepuonnas u mmnfonepuoHas bopmbl Tlepronudeckoit CHCTEMBI XHMHYECKHX IEMEHTOB J.

Y. Menneneesa. Ilepuoapl ¥ rpymmsl. QU3MYECKHHE CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB TepHOIa H

TPYNIIBI SNCMEHTA.




Crpoenne aromoB. CPcTaB aroMHBIX sep. Msoronsr. Dnexrponst. Crpoenue JJICKTPOHHBIX 000JI04YeK
aTOMOB TEePBEIX 20 XUMHYELKUX SJIEMEHTOB lepuonunaeckoit cucremsr J1. U. Mensereesa. XapakrepucTaka
XUMHYECKOTO JIIEMEHTA TI0 ©TO MONI0XKEHHIO B [Teproandeckoii cucTeMe M. Y. Mennencera.

3aKOHOMEPHOCTH  M3MEHeHUs painyca aroMOB XHMHUYECKUX OJIEMEHTOB, METAIMYCCKHX W
HEMCTAJUIMYECKUX CBOMCTE [0 IPYIIIaM U HEepHOIaM.

3nagenne [lepuoauueckoro 3akona i [lepromuaeckoii CHCTEMBI XUMHYECKHX 3IIeMEHTOR IUL pa3BHTHS
Haykd u npakTuky. J1. M. Mennenees — yuéurri u rpaxnanus.

Xumuyeckast cBs3b. | KoBamenrras (monspuas ¥ HenoisApHast) CBs3b. DIEKTPOOTPULATENILHOCTD
XUMHYECKHX 2/IeMeHTOB. VQuHast cBs3b.

Crenenb oxucnenwusy OKHCITHTENBHO-BOCCTAHOBHTEILHBIE peakinu. Ilpomeccel oxucneHHs w
BOCCTAHOBIICHHA. OKI/ICJIHTCJ'[H H BQCCT&H()BHTSJTI/I.

Xumuueckuii sxcnepymenm:

U3y4eHHe 00pasloB [BEINECTB METANIOB H HEMETAJIIOB, B3aMMOJEHCTBHE THIPOKCHAA LUHKA C
PacTBOpaMH KHCIOT H UIGJIOYEH, IPOBEACHHE OIBITOB, WUTIOCTPHPYIOINX [IPUMEPHI  OKHMCIHTETHHO-
BOCCTaHOBHTE/ILHBIX PEAKIYii (rOpeHue, peakiuu pasaoKeHus, COCZIUHEeHH S ).

Meacnpeomemmusie ceazu

Peanmsanmsa MexnpeiMeTHbIX cBszei TIPH M3YHCHHH XMMHH B 8 Kiacce OCYIIECTBISETCS uepes
MCITOJIb30BAHHE KaK OOIIMX $CTECTBCHHO-HAYYHbIX IOHSTHH, TaK 1 HOHSTHH, ABIISIOIMAXCS CUCTEMHBIMH JUTS
OTACTIBHBIX NIPEAMETOB €CTE{TBEH HQ-Hay YHOI'O IIHKIA,

OOmpe ecrecTBeHHO-fayyHble TOHATHS: HAY4HBIH (BaKT, TMIOTe3a, TEOPHS, 3aKOH, aHA/U3, CHHTE3,
Kinaccuukanus, IIepHO,Z(Eﬁ'I{OCTb, HAOJIIO/ICHNE, SKCIIEPHMEHT, MOJEIHPOBAHME, U3MEPEHHE, MOZIEIIb,
ABIICHHUE,

Qu3uKa: mMaTepus, atpM, SEKTPOH, NPOTOH, HEHTPOH, HOH, HYK/IH, H30TOMbI, PaliOaKTUBHOCTB,
MOJICKYJI4, SICKTPUICCKUH 34psiJl, BELECTBO, TeIIO0, 00BEM, arperaTHOE COCTOSHITE BELIECTBA, ra3, GusHuecKue
BEJTMYHHEL, CAHHULBI H3MEPYHUSI, KOCMOC, IIIaHEeThl, 3B&3751, ComnIe.

buonorus: GporocunTtes, rpxanne, buochepa.

l'eorpadus: armocdepp, runpocdepa, munepasl, TOPHBIC TIOPOIBI, TONE3HBIE HCKOITAEMBIE, TOILTHBO,
BOJIHEIE PECYPCEIL.

9 KJIACC

Bemecrso u xumuueckas peaxnus

Iepromuuecknutt 3axop. Ilepmommyeckas cHCTEMA XHMHYECKHX snemenToB JI. U. Menpeneesa.
Ctpoenue aToMOB. 3aKOHOMYPHOCTH B H3MEHEHHH CBOHCTE XUMHYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB,
Kajsl, Kalblus U UX COSAUHEHUN B COOTBETCTBHH C MOJIOKEHHUEM HJIEMEHTOB B [lepromudeckoii cucreme u
CTPOEHHEM UX aTOMOB.

Crpocrue BemectBa: pumbl XUMUUYecKoW cpsisu. TuIbI KPHCTANIMYCCKUX PEMIETOK, 3aBHCHUMOCTE
CBOMCTB BEIICCTBA OT THIA K HUCTALTMYECKON PEIETKH B BUJIA XUMHYECKOM CBS3U.

Krnaccuduxamus u umenkmarypa HCOPraHMICCKUX BEIIECTB. XHMUYECKHE CBOMCTBA BEINECTB,
OTHOCAIIMXCS K PA3THIHBIM [K1IacCaM HEOPraHWUeCKHX COeIHHEHHM, reHeTHIecKas CBsI3b HEOPraHUYECKHUX
BEIIECTB.

Knaccuukauus XamMurdeckux peakmuil 1o pasinusbiv IIpU3HAKaM (I10 YHCIY M COCTABY YYACTBYOLIUX
B Peakilii BEICCTB, 110 TEINIPBOMY IPDEKTY, 110 M3MEHEHHIO CTEHeHEH OKUCIICHHS XAMHIECKHX 9JIEMEHTOB,
o0 00paTHMOCTH, MO yYacTHIO Katanmsaropa). DK30- M 3HIOTEPMHYECKHE DPEaKI[HH, TEPMOXHMUYECKHE
YPaBHCHHSA.

[ToraTne o cxopocTu XpMUUECKOH peaxuuu. [lonstne 06 o6patumerx n HEOOPATUMBIX XHMHUYECKHX
peakiusX. [IoHATHE O FOMOreHHBIX U reTepOreHHBIX peakimsx. [TOHsTHE 0 KaTaiu3e. [MonsiTie 0 XxumMuYeckom
paBHOBecHH. DakTOphl, BIXIIOMME HA CKOPOCTH XUMHYCCKOIL PeaKnuu M IIOJOKEHHE XUMHYECKOTO
pPaBHOBECHS.

OKHCINTEIEHO-BOCCTAHOBUTE IbHBIE peakuumy, 9JIEKTPOHHBIH Oananc OKHMCITHTETBHO-
BOCCTaHOBUTENbHON peakuny. CocTaBienue ypaBHeHmii OKHCJIUTE/ILHO-BOCCTAHOBUTENBHBIX PEaKIuii ¢
UCITO/Ib30BAHUEM METO/1a IR TPOHHOT0 OatamHca.

Teopust smexTponnTHHGCKOH HCCOMUAITHH. DICKTPONMTHI M HEIEKTPOJIHTEI. KATHOHBI, AHHOHBL
MexaHusm nuccoluanuy BENUECTB ¢ pasiUYHBIME BHIAME XAMHYECKON CBsA3H. CTeneHb MUCCOLMALNH.
CuibHble u cnabbie 3neKTp0J1]j:lfr51.




Peakituu uonnoro o6
UOHHBIE yPaBHEHUS peay
SICKTPOJIUTHYECKOH THCCO

MeHa. Y CIloBuS poTeKamHs PeaKiuii HOHHOro obMeHa, 1o
ui. CroiicTsa KHCJIOT, OCHOBaHHMHW W cojeli B cCBeT
[inauny. Kasectsenusie peakmnu Ha womsr, [lonstre OTH

JIHBIE U COKpaIEHHBIE
€ IIpeAcTaBleHHH 06
JAPOJIH3€E Comeid.

Xumuueckuii sxcneplumenms

O3HaKOMJIEHHE ¢ MO
HEMETaIoB (rpadura u
CKOPOCTH XMMHUYECKOM peat
PacTBOPOB BEILECTB, MOl
MaTepuaioB), IpOBEICHHE
(oOpa3soBanme ocamka, BEH
OKHCIHTENIbHO-BOCCTAHORBH!
HEOPraHU4YeCKUX BEMIECTR
3aJ1ad.

HemeTasutsl n ux co

C

yernoBeka. Baxueiimue xmo

O6mas xapakrepucry
creneHn okucnaenus. Crpg
AJtotponusie MoandHKaIy
(usnueckue u xummueckud
Kuciaora, (usudeckue u
cremuduyeckue). XuMuuecs
KHCIOThL. [Ipumencrue cepy
Haxoxneune cepsl u ed
COCIMHEHUSIMH Cephl (KM
IpeIOTBpPaINEeHHUS.

Obmmas XapaKTepUCTH
CTENEHH OKHCIICHUS. A30T, p
asoTa B rpupone. AMMHaxk,
aMMOHHUS, UX (H3HYECKHUE U N
A30THas KHCITOTA, eé TOJIY g
KACIOT # cneuuduyeckue),
yaoOpennii. Xumudeckoe 34
3arps3sHEHHe BO3/yXa, IIOYRE)

XUMHYECKHE CRBOMcTBa, OKCH

nosydenue. Mcnons3opanue
O6was xapaxrepucry
CTCTICHH OKHCJIEHHS. YTiIepo

XUMHHYECKHE CBOHCTBA. Ancopbumst. Kpyrosopor yTIIepos
XHMMYECKHE CBOMCTBA, neilid
HPOOIIEMBI, CBSI3AHHEIE C OKCH]
3¢ dekT. Yrombuas kuciora

KauecTBennas peaxmus H
IPOMBIIIIEHHOCTH U CEJIBECKO

IlepBoHavanbubIe TOHS

€/IMH  KPUCTAJIMYECKUX PEel&TOK HEOPraHu4yecKHX Belmec
hiIMa3a), CIIOKHBIX BEIIECTB (xyopuia HaTpus). ucenenon
FLIHH OT BO3IICHCTBHSI PA3TMYHBIX (AKTOPOB, HCCIIEIOBAHHE 3
CCa TNCCOLMANMMA KUCTIOT, LIEI0YEeH W Coei
OIIBITOB, U
/ICTICHHC rasa, 00pa3’oBaHHE BOMEI), OIBITOB, HJUTIOCTPUPYIOIIUX
re

COelMHeHuit B mpupose.
CIIOTHBIE  HOXKIH,

Ka aneMeHToB VA-rpynmesr.
ACIIPOCTPAaHEHNE B IPUPOJE, DH3UUECKHE M XUMUYECKHE CBOHCTRA.,

fla ssiemMeHToB IVA-rpymsL.

TB — METa/UIOB U
aHUEC 3aBHCHMOCTH
JICKTPOIIPOBOTHOCTH
(BO3MOKHO HCIIONB30BAHMKE BHIEO
UIOCTPHPYIOMUX NPU3HAKK NPOTEKAHHS PEaKiuii HOHHOIo obMeHa
pHMEpEI
3HABaAHHE
HTaJIbHBIX

JIbHBIX peaKiui (ropeHue, peakiiun PA3T0XKCHUS, COSTUHEHHUS ), PAcIIO
MOMOIIBIO KAYECTBEHHBIX PEaKnuii Ha WOHBI, penreHue JKCIIepuMe

XHHEHH S
Obmas  xapakTepucIuka ranoreHos.
oxkucienusi. Ctpoenune u (by3uyeckue croiicTn
HpHUMEpe XJiopa (B3aHMONGHUCTBHE ¢ MeETAII
KHCTI0Ta, XUMHYECKHUEe CBOMETRA, 110

Ocobennoctu  cTpoeHus d4TOMOB, XapaKTepHBIE CTENeHH
@ HPOCTHIX BEIIECTB — aJOreHoB. XUMHYECKHE CBONCTBA Ha
aMH, HEMETATaMH, INeI0YaMH). Xnoposonopon. Consnas
JIYHMCHHE, NpuMeHeHHe. JlelicTBre Xiopa n XJIOPOBOZOPO/A HA OPraHHU3M

HIBI ¥ UX HAXOXK/ICHHE B IPUPOJIE.
Ka 2jeMeHTOB VIA-rpymmsL
eHHe U (HU3MYECKHe CROiic
M KACJIOPOZa M cephl. XUMHYCCKHE CBOKCTRA cepsl. Cep

Ocobennoctu crpoenus aTOMOB, XapaKTepHbIE
TBa TPOCTBIX BEIECTB — KUCIOPOXA M CEpHL.
OBOJIOPOL, CTPOEHHeE,
BIX okcunoB. Cepnas
LIpEACTaBUTEIS KJlacca KUCIOT U
POMBIIITEHHOr0 CIOC00a HOTyYeH s CEpHOi
Thl, KAUCCTBCHHAS pEakKIus Ha CyIb(paT-noH.
XUMHUYECKOE 3arpsa3HeHue OKpyJKalomeit cpessi
SarpsAsHEHHE  BO3JyXa M BOJOEMOB), crocoGHI  ero

cBoHcTBa. OKCUIBI Cephl Kak NPEACTABUTENTH KHUCIIOTH
XHUMHYECKHe cBoHcTBa (oOlme Kak
HE€ peaKilny, JeXalue B OCHOBE I
o# kucnoter. Conm cepHOM Kueo

Ocobennoct crpoenus aTOMOB, XapaKTEpHbIE
Kpyrosopot
ero (pU3MYeCKHe M XHMHYeCKHe CBOHCTBA, 1IOJIyYeHHe W NpHMeHenne. Coum
[UMITICCKHE CBOMCTBa, MpuMeHenne, KayecTsennas PEaKIus Ha HOHBI AMMOHHUSI.
HHE, QU3NYECKHE U XUMHYECKHe CBOHCTRA (obmme Kak npencraBuTENs KIacca
Hcnonb3opanne HUTPAaTOB U comell aMmomHus B KaueCTBE MHHEPAIBHBIX
IPASHEHUE OKpYIKAIOLIEH Cpe)bl COeNMHEHHSIMH a30Ta (KHCITOTHBIE JI03K1H,
1 BOLOEMOB). Docdop, atoTpomnHsie Morudukammu Gocdopa, pusrueckue u
it pocdopa (V) u pochopnas kucnora, (usHIecKue U XUMHEYECKHe CBOHCTRA,
ochatos B KauecTse MHHEPAIbHBIX y100peHHii.

OcoGennocrn crpoenus aromos, XapakTepHbie
WH, PaCIpOCTpaHEHHE B NPHPOJE, PUIHUESCKHE H
a B ipuposie. OKCHIBI yriueposa, ux GpusHueckne u
TBHC HA JKMBBIE OPTraHH3MbI, MONYYCHHE M IIPHMEHEHHE. DKoJIoruyecKue
ftom yriiepoza (IV), ranoresa rno6ansHoro norerienus KJIMMaTa, HapHUKOBbII
e€ couiu, uX QU3MIECKHE H XUMUYECKHe CBOMCTBA, IOy UCHHE U IIPAMEHEHHE.,
4 xapboHar-uonbl. Mcrnompsopanue KapOOHATOB B  OkITY, MEJUIINHE,
M XO3sicTBeE,

U5 00 OPraHHYecKUX BEMECTBAX KAK O COCIUHEHHUSX yriepoja (Meras, srau,

1, AJIOTPOIIHBIE MOH(HKAI

OTHIICH, alleTHJIICH, JTaHOI, T

NPUPOIHEIA Ta3, HedTH), mp

IMonsitre o GromoOrUyecKky Ba

Marepuaisioe equHCTBO OprauHUeck
Kpemnuii, ero pusuaeckpe u xu

B npupone. Obmme mpesct

HEPHH, YKCyCHas kucaoTa). IIpupouble HeToIHMKH YTJIEBOJIOPOIOB (YroJs,
AYKTBI UX nepepabotkn (6eH3wH), uxX poins B OBITY W TPOMBINIIIEHHOCTH,
HPIX BEILECTBAX: HKHUPAX, Oe/Kax, yIJIEBOAX — H UX POJA B IKA3HH YeIOBEKA.
UX 1 HEOPIraHUYECKHX COCIHHEHHIA.

MUYECKHE CBOHCTBA, IOy IeHHE U IpUMeHerue. CoequHeH s KpEMHHS
TeHus 00 okcuae kpemums (IV) u KpeMHHueBo# kucnore. CUMMKATHI, HMX



HCII0JIb30BaHKe B OBITY, B [mpoMblnmieHHOCTH. Baxueiimme CTPOHTEIILHBIE MaTepUalIbl: KepaMuKa, CTeKIIO,
IeMeHT, OeTOH, kXene300dromH. [Ipo6nembl Ge30macHoro MCmoIB30BaAHNS CTPOUTENIFHBIX MAaTEPHAIOB B
ITOBCEIHEBHOMH JKH3HH,

Xumuueckuii skcnepumenm:

usydeHue 00pasloB HEOPraHuIeCKuX BCILIECTB, CBOHCTB COJISIHOM KHCIIOTHL, IPOBEIEHUE KAUECTBEHHBIX
peaKii Ha XJIOPHI-MOHEI I HAOJOIEHHE TIPH3HAKOB MX IPOTEKAHMS, ONBITH, OTPAKAIONIHE (hH3HUECKIE U
XUMHYECKHE CBOWCTBA TafIOTCHOB W WX COEIMHEHH (BO3MOXKHO HCHONIB30BAHAE BHJICOMaTEPHAIIOB),
O3HAKOMJICHHE C 00pa3iamMy XIOPHUIOB (FaOreHHI0B), 03HAKOMIICHHUE ¢ 00pasamMu cepel H €8 CoeIMHEHAIMU
(BO3MOXHO MCIIONB30BaAHHE) BUICOMATEePUANIOB), HAOTIOIEHHE nporuecca oOyrIMBaHUs caxapa Nox AeHCTBHEM
KOHUCHTPHPOBAHHOH CEPHQH KHCIOThI, H3YYeHHE XHUMHUECKUX CBOMCTE pa30aBiieHHO# cepHOl KHCTOTSHI,
MPOBCACHHC KAYCCTBEHHOH peaknumu Ha Ccyab(ar-HoH u HabmoJeHNe mpuU3HAKA e IIPOTEKAHUS,
O3HAKOMJICHHE ¢ (u3MYeckiMU CBOMCTBAMHE a30Ta, hocopa 1 ux coexuHennit (BOIMOKHO HCIONEI0BAHUE
BUJICOMATEPHATIOB), 00pa3U@iMK a30THBIX i (HOCHOPHBIX y10OpeHu#, nomyyeHue, cobupanue, pacro3HaBaHue
M N3YUeHHE CBOMCTB aMMHaKa, MPOBECHHE KAYECTBCHHLIX peakuui Ha HOH aMMOHHS U QocdaT-HOH u
H3YHUCHHE TIPU3HAKOB MX MPOTEKAHMUS, B3aUMOJEHCTBIE KOHLCHTPHPOBAHHOH a30THOM KHCIIOTHI ¢ MeEJBIO
(BO3MOIKHO HCIOJIL30BAHHN BUICOMATEPHATIOB), U3YYEHHE MOJETCH KPHCTALIHUECKHX pemérok anmasa,
rpacdura, (ymiepena, ozHakoMmiIeHHe C IPOLECCOM alCOPOLUH PACTBOPEHHBIX BEINECTB AKTHBHPOBAHHBIM
YIIEM M yCTPOHCTBOM IPOTHBOTA3a, HOJly4eHue, coOMpaHue, pacno3HaBaHHEe W H3YUYCHHE CBOWCTB
YIJICKHCIIOrO rasa, poBeICHUe Ka4eCTBEHHBIX peakiiii Ha KapOOHAT M CHIIMKAT-UOHBI 1 H3YUEHHe IIPH3HAKOB
HX  NpOTCKAaHUS,  O3HAKPMIICHHE ¢  NPOAYKLHEH  CHJIMKATHOM [POMBIIIUIEHHOCTH,  pelieHue
IKCIICPUMEHTANBHBIX 3a/1a4 [10 TeMe « BaskHeime HeMeTamTbl 1 HX COCIMHECHHS.

Meranae 1 ux coeMuenns

Obwas xapakTepucTyka XHMUYECKHX STEMEHTOB — MCTA/IOB HAa OCHOBAHUM WX MOMOKEHHS B
[lepuonuyeckoii cucteMe FUMUUECKHX dIeMEHTOB . U. Menneneesa u crpoenust aTomos. Crpoenue
MeTajioB. MeTaunueckas EBsI3b W MeTalIHyecKast KpUCTAILINYeCKas: pemeTka. JMeKTPOXUMHUYECKUH s
HaNpsOKeHUH MeTainoB. DYsuuecKkne W XAMHYECKHE CBOHCTRA MeTaoB. OOmme crnocoOsl Moy deHus
meTasioB. [lorsaTue o Koppd3un METAJLIIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Kopposun. CrnaBsl (cTans,
HYTYH, MIOpalloMUHUH, OPOK3a) U UX IPHMEHEHHE B GLITY U HIPOMBIIUIEHHOCTH.

[lenounsie MeTammpll moNOKeHHe B Ileprommueckoii chucTeMe XUMHYECKHX 9IeMEHTOR .
W. Menneneesa, ctpoenue #X aToMOB, HAXOXICHNE B npupoge. GuU3nNUCCKHEe W XUMHUYCCKHE CBONCTBA (Ha
NIPUMEPE HATPHS U KalHs). (JKCHBL U THAPOKCHIBI HATPHS U KK, [Ipumenenue menounsix Metanios u ux
COCIIUHEHUH,

[llenounosemenbuble |MeTaLIbl MarHuH u Kanplui: monoxenne B [lepuommueckoil cHcTeMe
XUMHYeCKUX >1emMeHToB [I, M. Menneneena, CTPOCHHE HX aTOMOB, HaX0X/JIECHHE B Npupoze. Pusnueckue u
XHMHICCKHE CBOMCTBA MarHMsi M KANbLUs. BaxkHeiume coenmuenus KaJblus (OKCHI, MAPOKCHI, COIH).
JKécrkocTs Bojb! 1 crioco6pi|eé yCTpaHeHwusl.

AMIOMUHHH: TIONOXKEHME B Hepnonnqecxoﬁ CHCTCME XuMH4YeckuX ayementoB JI. Y. Menneneesa,
CTPOCHHUC aTOMa, HAXOXKJICHHE B pupoae. DUNYECKHe H XUMHUCCKHE CBOMCTRA amomuHusa. AMpoTepHbIe
CBOMCTBA OKCHJA U THAPOKCHIA aTIOMIHAL.

Keneso: nonoxenne B [lepuomueckoil CHCTEME XUMHUECKIX snementos /1. Y. Menzeneesa, crpoenne
aToMa, HaXoxKACHUE B IpUpofie. DU3NIecKie U XUMHUECKHE CBOKCTRA Kee3a. OKCHIBL, THAPOKCHIBI ¥ COJTH
xenesa (1) u sxenesa (I11), my cocras, cBolicTpa u ToJIy9eHue.

Xumuueckuii sxcnepupmenm:

O3HaKOMJIEHHE ¢ OOpf3uaMu MEeTaIoB U CIJIABOB, HMX (H3UYECKHMMHU CBOMCTBaMH, H3y4YeHUe
PE3YJIPTATOB  KOPPO3HH METalIOB  (BO3MOXKHO  HCIIOJIb30BAHHE BHIICOMATEPHAIOB), 0COOEHHOCTEIH
B3aHMOJICHCTBHS OKCHJa KajIbLis W HATPHS C BOJIOMN (BO3MOXKHO HCITONB30BaHME BUJICOMAaTEPHAIIOB),
HCCIIeIOBAHME CBOHCTB JKECTIROI BOABL, IIpoLecca FOpeHUst XKelesa B KHCI0poie (BO3MOXKHO HCTIONb30BaAHUE
BHJICOMATEPHAIIOB), IPU3HAK(B POTEKAHUS KAYECTBEHHbIX PEaKIuii HA HOHBI: MaTHUS, KBNS, aJlOMHHUS,
nuHKa, xenesa (II) u sxenesa|(IID), meau (II), HaGmonenye U omucanme IIPOIIECCOB OKpAaIIMBaHUs MJIAMEHH
HOHAMH HATpHA, Kalus W | Kanblus (BO3MOXKHO HCIOIb30BAHKE BHJICOMATCPHANIOB), HCCIICOBAHHE
aM(OTEpHBIX CBOICTB rHApOKeHIa AIFOMUHUSI X THAPOKCH/IA LIMHKA, PELIeHHAE SKCIIEPUMEHTAITBHBIX 337124 TI0
TeMe «BaxneHime MeTamisl i X CoemHeHms.

XuMHS ¥ OKDPY:KAIOLIAN Cpesia




Bemectpa u Marepufuisl B [0BceHEBHOM KH3HU yesioBeka. Beson
XHMHYCCKHX peaknuii B Obfry. IlepBast OMOIIE P XHMHEYECKHX 0KOrax

XuMuueckoe 3arpsasHeHue OKpY Karowie cpenpl (mpenenbHas mom
Aanee — [1JIK). Posib XuMUl B pemennu ko 1ornyeckux npobiieM.

Xumuveckuii yxcnepyumenm:

U3y9eHHE 00pasIloB MaTepHaIoB (CTEKIIO, CIIABEI METAaJlIOB, OMMEPHEIE MATEPHATIBI).

Mesicnpeomemnsie cgazu

Peanusanus mexnpepMeTHrIx crs3eii TIpH M3yHCHNH XMMUH B 9 Kiacce OCYINECTBISETCS uepes
HCTIO/E30BAHHE KaK OONIHX|eCTeCTBEHHO-HAY YHBIX IIOHATHI, TaK U MOHATHH, SABJISAFOMUXCS CUCTEMHBIMHE JIJIs
OTACHBHBIX MIPEIMETOB €CT¢CTBEHHO-HAYTHOTO [HKIA.

Obume ecrecTBEHHO{HAYUHBIE MOHSTUS: Hay4HbIi (haKT, rUmoTe3a, 3aKOH, TEOpUs, aHAu3, CHHTE3,
KIacCupUKaLns, NEPUOIH HHOCTb, HAOJIONEHHE, IKCIEPHMEHT, MOZICTMPOBAHHE, U3MEPEHHE, MOJIEIb,
SIBIICHAE, TAPHUKOBBIN (P (PEKT, TEXHOIOTHS, MATEPHATEL.

Ousnka: marepus, afoMm, 37eKTPOH, IIPOTOH, HEHTPOH, MOH, HYKIHUI, H30TOIL, PaJlMOaKTHBHOCTD,
MOJICKY1a, SICKTPUIECKHH Bapsil, MPOBONHUKH, MOIYIPOBOJHAKY, AMDJIEKTPUKH, (POTOIEMEHT, BEIIECTRO,
€110, 00BEM, arperaTHoe COCTOSHYE BElIeCTBa, T'a3, pacTBOp, pacTBOPHMOCTH, KPHCTATHYECKAs PeLIéTKa,
CIUIaBBI, (DU3MUECKHE BEJMMUHEL,  €IHHALbI MSMEPCHHSA, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JEL,
Counre.

Buonorus:  dorocufires,
MHKPODJIEMEHTBI, MAKpOJle]

Ieorpadus: atmocder
BOJIHBIC PeCypChL.

acHOC HCIIOJIb30BAHUE BEINECTB U
¥ OTpaBIICHHSIX.
yCTHMas KOHLEHTpAIHMs BEIECTB,

ApIxanne,  Guocdepa,
MEHTBI, INTATE/IbHBIE BEIeCTRA,
a, ruaipocepa, MUHEpAIBL, TOPHBIE ITOPOIBL, MOTE3HEIE MCKOIIaeMBIe, TOILIHBO,

JKOCHCTEMA, MHHEpalbHEBIE y,ﬂOﬁpCHHﬂ,

[INIAHUPYEMBIE PE3Y
OCHOBHOTI'O OBIIEI'Q

JJMYHOCTHBIE PE

JlayHOCTHBIE pe3yabTa

JbTATBI OCBOEHHS MMPOTPAMMBI 1O
OBPA30OBAHUS

XUMHHA HA YPOBHE

BYJIBTATBI

Ibl OCBOEHHA porpaMmMsI OCHOBHOT'Q 061_].[61“0 Oﬁp%OBaHHH HOCTHIalOTCA B XOJIe

00yYeHUsI XUMHH B €IUHCTB
POCCHHCKHMH COLHOKYJIBTY]
NpaBUIIaMH M HOpPMaMH T
COLMATH3ALMA O0YYAIOIUX .

JIn4HOCTHBIE pesynBTATHI OTPAKAIOT TOTOBHOCT O0y4aromMXCsl PyKOBOACTBOBATLCS CHCTEMO
TIOSHTHBHBIX HCHHOCTHBIX OPHCHTAIM W PACIIMPEHHE OIBITA JEATETHHOCTH Ha of OCHOBE, B TOM 4YHCJIE B
9acTH:

1) narproruyeckoro gocnuranus:

[CHHOCTHOrO OTHOLICHUS K OTEYECTBEHHOMY KyJILTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEIHUIO,
TMOHHMaHHS 3HAYCHUS XHMHYECKOW HAYKH B JKH3HH COBpPEMEHHOTO 00IIecTBa, CIIOCOGHOCTH BIajeTh
JIOCTOBEPHON HH(OPMAIHEH |0 IIePEaOBBIX TOCTIKCHUIX U OTKPBITHAX MHPOBOH W OTEYECTBCHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYMNBIX 3HAHUAX 00 yCTpoifcTBe Mipa | obuiecTBa;

2) rpaKIaHCKOro BOCIMTAHHS:

MPCACTABICHUA O COUMATLHEIX HOPMaX M MpPAaBHJIAX MEKTHYHOCTHBIX OTHOLICHHH B KOJJICKTUBE,
KOMMYHHKATHBHOH KOMITCTEHTHOCTH B OGIIECTBEHHO MOJIE3HOI, yaeOHONCCIeN0BATENBCKOM, TROPYECKOit I
APYTHX BH/AX AESTENLHOCTH, FOTOBHOCTH K PasHOOOPA3HON COBMECTHOM ACATENBHOCTH IIPH BBITOJIHEHHT
YU€OHBIX, [I03HABATEIILHBIX 33124, BEITIONHEHHH XHMHIECKHX IKCICPUMEHTOB, CO3/IaHAM YUeOHBIX IIPOEKTOB,
CTPEMIICHHUS K B3aUMOTIOHHMAHHIIO M B3aHMOIIOMOIIH B IIPOLIECCE ITOi Y4eOHOH esATebHOCTH, TOTOBHOCTH
OLCHHUBATH CBOE MOBCACHHE i TIOCTYIIKH CBOMX TOBapHUILCH ¢ NO3WIINKA HPABCTBEHHEIX U MPaBOBBIX HOPM ¢
YUYETOM OCO3HAHUS MOCTEeACTRIN MOCTYIIKOB;

3) nenHocTH Hay4YHOrd no3HANMASsN:

MHPOBO33PCHYECKHE MPEJICTABICHHS O BEMECTBE M XHMHYECKOH
COBPEMECHHOMY YPOBHIO pa3
KapTUHbI MUPA, IPEACTABIICHH
C IIPAPOJIHOI cpenoit, 0 pormu

7 y“le6HOH' M BOCITHTATEIILHON JEITE/ILHOCTH B COOTBETCTBHH C TPagHuIIHOHHBIMH
PHBIMH H 1Y XOBHO-HPaBCTBEHHBIMH OCHHOCTSIMH, MPHHATBIMH B OGILICCTBE
OBCIICHHUA U CHOCOﬁCTBYEOT npoueccam CaMOIIO3HAaHUsI, caMm OpasBUTHUSI H

PEaKLuM, COOTBETCTBYIOLIHE
VTIA HAYKH M COCTABIIAIOLUNE OCHOBY JUISl IOHHMAHHS CYITHOCTH HAY9HORM
51 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IPUPOJIBL, B3aUMOCBS3SX YEI0BEeKa
XHUMUH B IO3HAHUH 3THX 3aKOHOMEPHOCTE!;




1I03HABATCNLHBIC MOTHBBL, HAIIPABICHHbIE HA OJIyYeHHe HOBBIX 3HAHUI 110 XUMHH, HEOOXOIUMbBIE JIsI
00BACHEHMs HabmoaeMpIy MPOLECCOB U SIBNIEHHUH, TO3HABATEIIHHOM, MH(pOPMAIIMOHHOM U YHTATETHCKOI
KYJBTYpPBl, B TOM 4YHCJIE| HABBIKOB CAMOCTOSTETLHOM paboTel ¢ yueOGHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypoH, NOCTYIHBIMH| TEXHUHECKAMU CpencTeamMn HHYOPMALIMOHHBIX TEXHOJIOTHI;

HHTEPEC K OOY4eHMIO ¥ 1NO3HaHHIO, 0003HATENLHOCTS, TOTOBHOCTE M CHOCOGHOCTH K
CamMo00pa3sOBaHMIO, INPOEKTHON U  HCCIENOBATEIBLCKON ACATENIBHOCTH, K  OCO3HAHHOMY BBHIGODY
HaNpaBICHHOCTH U YPOBHA POYyYECHHS B lajibHEHIIEM;

4) hopmupoBanns K Y IbTYPbI 310pOBbS:

OCOSHaHHME NECHHOCTH JKMU3HM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO, YCTAaHOBKH Ha
3M0pOBBIH 00pa3 Ku3HuU, OCOSHAHHE TIOCICICTBHH W HENPHUSTHE BPEIHBIX NPUBBIYEK (ynoTpeGieHus
4JIKOrOJIsl, HAPKOTHKOB, KYHeHUs), HEOOXOMMMOCTH COBIIONEHHS NpaBuil 0e300aCHOCTH NP OOPAIEHHH ¢
XUMHYCCKUMH BEIIECTBAMU B OBITY U PEabHOM JKU3HM:

5) Tpynosoro Bocnuianus:

MHTEPEC K NPAKTHYCCKOMY H3y4eHHMIO mpodeccuii u Tpyna Pa3IMYIHOTO poJia, yBaKEeHHE K TPYAy M
PE3yJIbTaTaM TPYIOBOH ACATETBHOCTH, B TOM YHCJIE HA OCHOBE TPUMEHEHUST IPE/IMETHBIX 3HAHAH 110 XUMHAH,
OCO3HAHHLIM BBIOOD WHIAMHMYaJILHOMN TPackTOpHH NPOJOIDKEHHS. OOpa3oBaHUA ¢ y4STOM JIMYHOCTHBIX
HHTCPECOB H CIOCOGHOCTH K | XHUMHH, OOIIECTBEHHEIX HHTEPECOB M moTpeGHOCTEl, ycmemHoi
NPO(ECCHOHANBHON IesTeNbHOCTH | Pa3BUTHs HEOOXOMMMBIX YMEHHH, TOTOBHOCTB aJanTupoBaThCs B
Npo(ecCHOHAIBHOM cpejie;

6) JK0JIOrHYeCKOro BYCIHTANMS:

IKOJIOTHYECKH NENecopOpasHOe OTHOIICHHE K MPUPOIE KaK HCTOYHHKY XHM3HH Ha 3eMJjie, OCHOBe ed
CYWECTBOBAHMS, TOHMMAaHKG LIEHHOCTH 3/I0POBOTO H 6€30MaCHOro 00pasa JKU3HH, OTBETCTBEHHOE OTHOIICHHE
K COOCTBEHHOMY (GH3MYeCKPMy U [ICUXWYECKOMY 3/10POBBIO, OCO3HAHHE HEHHOCTH COGIIONCHHUS paBul
GesomacHoro nopeeHust IpH paboTe ¢ BELIECTBAMH, 4 TAKKE B CHTYalHsIX, yIpPOIKAIOIIMX 30POBLIO U JKHU3HU
TIOJEH;

CTIOCOOHOCTH NIPUMEHSATH 3HAHHS, [TOIydaeMBIe TpU H3YYEHUU XUMHH, IS PellieHus 3a1av,
CBA3AHHBIX C OKPYIKAIOLIECH [[PMPOJHOM CPENO, /TS TOBLIIEHUS YPOBHS 9KOOTMYE€CKOH Ky IbTypBI,
OCO3HaHHUA I'TI00aJIBHOI'O XapAKTEPA KOOI HUECKUX pobeM U Iy TeH UX pelLreHus [IOCPEJICTBOM METO/OB
XUMHH, S5KOJIOTAYECKOTr0 MBIIIUICHHS, YMEHHS PYKOBOICTBOBATHCI UM B [103HABATENHHOI,
KOMMYHHMKAaTHBHOM M COLHAILHOM MpakTHKe.

METAIIPEAMETHHIE PE3YJIbTATHI

B coctaBe MeTanpeiMelHBIX pesyIbTATOB BEIIEISIOT 3HAYHMELC st YOPMHUPOBAHHS MHPOBO33PEHHSI
oOLIeHaY YHBIE HOHATHS (3aKQH, TEOpHsl, IPUHIMUII, TUIIOTE3a, (haKT, CHCTeMa, IpoLece, 9KCIIEPUMEHT U
JIpyroe.), KOTOpbIE UCTOTL3Y|OTCS B CCTCCTBCHHO-HAYYHBIX Y4COHBIX [IPEAMETax U MO3BOJISIOT HA OCHOBE
3HAHWI U3 ITHX IPEJIMETOB JJOPMHUPOBATH MPECTABIEHNE O [IENOCTHOMN HAayYHOH KapTHHE Mupa, 1
YHHUBCPCANbHBIC yeOHBIE NeliCTBUS (T03HABATEBHBIE, KOMMYHHKAaTHBHEIC, PEry IATHBHEIC), KOTOphIE
obecnequBaiOT (bOpMHpOBaHIe FOTOBHOCTH K CaMOCTOSATETbHOMY MIAHHUPOBAHHIO U OCYHIECTBIEHUIO
y4eOHOH JesiTebHOCTH.

IosnaBaresbHbie yHHBepcaabHbIE yueOHbIe KeiicTBus

bazosbie oruyeckne fieiicramns:

YMCHHS HCNOJIL30BATh [IPUEMBI JIOTMYECKOTO MBILUIEHHUS IPH OCBOCHHH 3HAHMIL: PAacKphIBaTh CMBICIT
XUMHYCCKUX IOHATHH (BBUIGIATH MX XapaKTepHbIE IPU3HAKH, yCTaHABIMBATH B3aHMOCBA3b C JIPYIHMH
TOHSTHSIMH ), UCITOIB30BATE MOHATUS IS OO BSICHEHMUSI OT/EIBbHEIX (DAKTOB M SBICHHIA, BBIOWPATH OCHOBAHHUS
U KPUTEPUH JUIS KITACCU(DUKAIME XUMUYECKHAX BEIECTB U XMMHIECKUX PEaKIUH, YCTaHABIHBATL IPUIUHHO-
CJICACTBECHHBIC CBA3M MEXKAY| OObEKTaMH H3yyeHHS, CTPOHTH JIOTUYECKHE PAaCCyXJIeHUs (MHAYKTHBHEIE,
ACITyKTHBHBIC, II0 aHAJIOTHH ), [TeJIATh BLIBOJBI H 3aKITIOYECHHS;

YMCHHE IPUMCHATE B IONECCE TIO3HAHUS TIOHSTHS (mpeameTHBIE 1 METanpeIMETHBIE ), CHMBOIMYECKHIE
(3HAKOBbIE) MOIENH, HCIOJIB3YEMBbIC B XHMHU, IPEOGPA30BBIBATE HIUPOKO IPHMEHACMbIE B XUMUH MO,IEIIbHBIE
IIPCACTAB/ICHAS — XUMHYCCKUM 3HAK (CHMBOJI DJIEMEHTA), XUMHYECKAst bopmyna ¥ ypaBHeHHE XHMUYECKO
PCaKIMK — NPH PEIEHHH YHeOHO-I103HABATEILHBIX 3ala4, ¢ Y4ETOM STHX MOJENBHBIX IIPEeCTABICHMIH
BBIABJIATE M XapaKTCPH30BATH CYIIECTBEHHBIE MPH3HAKH H3y4aeMbIX O0BEKTOB — XHMHUYECKHX BEIIECTB U




XUMHUYCCKHUX PEAKIUH, BBIIBIATE OOIIAE 3aKOHOMEPHOCTH, IPHYHHHO-CIE/ICTBEHHbIE CBS3H 1 IIPOTHBOPEYHS
B H3yYaeMBIX IIPOIIECCax M [IBICHUSAX.

bazosrle uccaenoBajreapckne neiicTeus:

YMCHHE HCTIONb30BATY [IOCTABJICHHBIC BOIPOCH] B KAYECTBE HHCTPYMEHTA IIO3HAHHAS, 2 TAKIKE B KAYECTRE
OCHOBDI JUIsl (POPMUPOBAHH THITOTEBI IO IPOBEPKE IIPABUILHOCTH BHICKA3BIBAEMbIX CYXKIeHMIA,

PHOOPETeHNE ONBITY 110 IIAHKPOBAHHIO, OPraHH3aIHH 1 HPOBEJCHHIO YUYEHUIECKUX IKCIIEPUMEHTOB,
YMEHHEe HaOJIO/IaTh 3a XOJPM MPOLIECCa, CAMOCTOSTEbHO TPOTHO3MPOBATE €ro Pe3yabTar, (OPMyYIIHpPOBATH
0000IIeHHsS ¥ BHIBOIBI TIO pe3ynbTaTtaM IpPOBEAEHHOIO OMBITA, MCCIACAOBAHHSA, COCTABIATH OTYET O
npozenaHHoi padore.

PaGora ¢ undopmanpeii:

YMEHHE BbIOHPATH, AHATH3UPOBATL M MHTEPIPETHPOBATH HH(OPMALMIO Pa3IMYHBIX BHIOB U bopm
IPECTABIICHHS, IOIYyYaeMyl0 W3 pa3sHbIX WCTOUHHKOB (Hay4YHO-NOINYIIAPHAs JIUTEPATypa XHMHYECKOTO
COZCPIKAHMUS, CNPABOYHBIC |ITOCOOHUS, pecypchl MHTEpHETA), KPUTHYECKH OICHHBATE TIPOTUBOPEYMUBYIO H
HEJIOCTOBEPHYIO HH(DOPMAIIO;

YMCHHE IPUMEHSATh | PA3JIUYHBIE METOABI M 3alpOChl TPH MOHCKE M otbope wmubOpPMAIMH H
COOTBEICTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JUIS BBIIONHEHHS Y4eOHBIX H  I1O3HABATEILHBIX 3aJa4
ONPENICIEHHOT0 THIIA, TPHOPPETeHNE OIIBITA B 06JIACTH HCIOIB30BAHNS MH()OPMAalMOHHO-KOMMYHUKATHBHEIX
TEXHOJIOTHH, OBNAJIECHHE (KYJBTYPOH AaKTHBHOTO HCITOTB30BAHMS Pa3jIMYHBIX IOHCKOBBIX CHCTEM,
CaMOCTOATENBHO BBIOMPATH ONTHMANBLHYIO (HOPMY IPENCTABICHHUS HHOOPMALUH H HILTIOCTPHPOBATH
PEILAacMBIC 3311311 HECIIOXKHBIMU CXeMaMy, AMarpaMMaMu, IpyruMu GpopMamu rpaduKy ¥ HX KOMOUHAIMSIMIEL;

YMCHHAC HCIONL30BATY U aHATM3HPOBATE B IpOLEcce Y4eOHOM M HCCIIe0BATENBCKON TeSTebHOCTY
MHDOPMALMIO O BIMSHHE TPOMBIILICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSTHHE
OKpY KaroIeH npupoHoi cpeapl. |

KommynuxatusHbie [y HUBepcaibubie yueOHbIe eiicTBHS:

YMCHHS 3a/1aBaTh BONPOCH (B X0/1e Manora u (UiH) AUCKYCCHE) IO CYIIECTBY 00CYKIaeMOi TeMB,
(hopmyMpoOBaTH CBOM NPEUJOKEHHS OTHOCUTELHO BITIONHEHHS NPENJIOKESHHOMN 3a/1a4H;

YMEHHS [IPEACTaBIISIL IIOJYYEHHBIE pe3yJIbTaThl MO3HABATENLHON JEATeIbHOCTH B YCTHBIX W
[UCHMCHHBIX TEKCTaxX: IeffaTh IIPE3CHTAIUIO PE3yNbTATOB BEITONHEHAS XHUMHUECKOTO SKCIIEPHMEHTA
(;rabopatoproro ombITa, 1a0pPaTOPHO PAGOTHI MO HCCTETOBAHMIO CBOHCTR BEIIECTB, YU4eOHOI0O IPOEKTa);

YMEHHS  y4eOHOIO = [LOTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHON I103HABATENBHOMN 7§
MCCIIENIOBATEILCKOH  JIESTEbHOCTH IIPH PELIEHHH BO3HUKAIOLIHX npobiieM Ha OCHOBe yuéra O6LIUX
MHTEPECOB M COTTIACOBAHMS {TOBULUH (00CYKICHHUS, 0OMEH MHEHUSIMHE, «MO3TOBBIE LITYPMBD), KOOPAHHAIUS
COBMECTHBIX JICHCTBHUH, OTIP§/IEICHNE KPUTEPHEB T10 OIIEHKE KAYeCTBA BBITOIHEHHOMH paboTHI U JpyTHe).

Perynsarusnbie ynns¢pcasibnbie yaedusie geiicTBHs:

YMCHHC  CAMOCTOATCNIEHO  ONPENENATh LEIH  JeSTENBHOCTH, IUIAHHPOBaTh, OCYIIECTBIISTH,
KOHTPOJMPOBATE M NPH HEOOXOAMMOCTH KOPPEKTHPOBATb CBOKO JCATENBHOCTE, BRIOMpaTeE HaubGonee
I dexTHBHBIE CITOCOGH! PefIeHus YUeOHBIX U MO3HABATEILHBIX 3aJa4, CaMOCTOATENbHO COCTABISATh WIIH
KOPPEKTHPOBATD NPE/UIOKEHHBIH 4NropuT™ AeHCTBHH NPH BHUIOJHEHHH 3aaHUH C y4ETOM Oy S HUSI
HOBBIX 3HAHHI 00 M3y4aeMb[X 0OBEKTAX — BELIECTBAX M PEaKIHSIX. OLEHHBATH COOTBETCTRIE IOy YeHHOTO
Pe3yJIbTaTa 3asBICHHON e/, YMEHNE HCTIONB30BATh H AHATM3HPOBATE KOHTEKCTHL, TIpeJIaracMbIC B YCIOBHH
3a7laHAM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHHX pesymbTATOB [0 OCBOGHHIO OBS3ATENBHOIO COJIEPIKAHUSA, YCTAHOBIEHHOIO
JaHHOH (enepanbHoii paGodell MPOrPaMMOii, BBIAEISIOT: OCBOSHHDIE 00y4alOlUMHCs HAyYHBIE 3HAHMS,
YMEHHUS U CTIOCOOBI NeHCTBHI, criernduyeckue IIs npeaMeTHOM 06macTH «XHUMHUSD), BUBI IEITEILHOCTH 10
TOJTYCHHIO HOBOTO 3HAHMS], T0 MHTEPIPETAI|H, IPeo0Pa3OBAHHIO K IPUMEHEHHUIO B PA3JIHYHbIX y4eOHBIX H
HOBBIX CHTYAIIUX.

K xonuy obyuenust B[8 wiacce npeimernie Pe3yNIbTaThl HA 0a30BOM YPOBHE HOJDKHBEI OTPaXkaTh
c(pOpMHPOBAHHOCTD Y OOYYAIOIIMXCH YMEHHML:



PACKpPbIBATL CMBICH OCHOBHBIX XMMHYECKHX MOHSTHIL: aTowm, MOJIEKYJIa, XHMUYECKHH DJIEMEHT,
IIPOCTOE BEINECTBO, CIOJKHOE BEINECTBO, CMECh (omHOpOnHAA H HeomHOpPOIHAs), BaJICHTHOCTB,
OTHOCHTC/IbHAA aTOQMHas M MOJIEKyJISpHAsl Macca, KOJNHMYECTBO BEIEeCTBa, MOJIIb, MOJISIpHasi Macca,
MACCOBast JI0N1 XHMHYECKOTO OIEMEHTAa B COCAUHEHHH, MOISPHBIH 00BEM, OKCHI, KHCTOTa,
OCHOBANHME,  CONb,| OIEKTPOOTPHUATENLHOCTS, CTENEHb OKHCIEHHS, XUMHUEcKas peaxius,
KnaccuuKays peakiuity peaximu COCHMHCHHSA, DPEAKUHMH DPA3I0KEHHS, PEeakInd 3aMeIeHus,
PeaKIMK 0OMEHa, JK30- M SHAOTEPMHUECKHE PeaKIlMH, TeroBoit shdexr peakumm, sapo aroma,
NCKTPOHHBIH CIOH aToMa, aToMHast OpOHTAb, PANUYC ATOMA, XUMHUYECKAs CBSI3b, NONSpHAs U
HCHOJBIPHAST KOBANGHTHAS CBA3b, WOHHAA CBA3b, MOH, KATHOH, AHHOH, pacTBOp, MaccoBas HOJIS
BelecTBa (MPONeH T as KOHIEHTPALHS) B pacTBope;

HIIIOCTPHPOBATE BRAHMOCBS3b OCHOBHBIX XUMHYECKHX TOHSTHH M NPUMEHATH 5TH MOHSTHS npu
ONMCAHUK BELIECTB {1 HX IIPEBPaILCHMI;

HCIOJIB30BaTh XHMHYECKYIO CHMBOJHKY JUISI COCTABICHHS dopmyn BemecTB m  ypaBHeHuMit
XHMHUYECKUX PCaKIIHii;

OTIPEACTATE  BANCHTHOCTH | ATOMOB DIEMEHTOB B OHHApHBIX COCIMHEHUAX, CTETeHb OKHCIEHUS
SJIEMEHTOB B GHHI;HHX COCHUHEHUSX, NPUHAUIEKHOCTH BEIIECTB K ONPEJEIEHHOMY KJIACCy
COCNIMHEHUH 10 (QOPMYyNaM, BHUJ XHMHUYECKOH CBS3H (KOBaNeHTHAS M HOHHAS) B HEOPraHUHECKHX
COCIIMHEHMSIX;
packpeIBath cMbici | [lepuoauyeckoro 3axona JI. Y. Mennmeneepa: JEMOHCTPHPOBATh NOHUMAHHE
MEPHOJMYECKOH 3aBCUMOCTH CBOXCTB XHMHYECKHX HIEMEHTOB OT UX [OJI0KEHHS. B INepuoauyeckoii
CHCTEME, 3aKOHOB ¢OXPAaHECHMsS MAcChl BEIIECTB, IOCTOSIHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOTO
yuenus, 3akona ABofaapo;

OMHCHIBATE M Xap4KTEpU30BaTh TaOMM4HYI0 (GopMy IlepHOaHUEcKOl CHCTEMEN XHMUYECKUX
HICMCHTOB: PasTHY4Th [OHATHA «IWaBHAs HoArpymna (A-rpynma)y u «noGounas noarpymma (b-
IpyNIa)», Majsle | (GONBIIME TePHOIBI, COOTHOCHTS 0003HaYeHHs, KOTOPBIE HMEIOTCS B TAGJHLE
«Ileprognyeckas = ¢ucTeMa XUMHYECKHX — 3IEMEHTOR Il W. Menpeneesa» ¢ umcioBbiMn
XAPaKTCPHCTHKAMH (TPOCHUS ATOMOB XMMHYECKUX 3JIEMEHTOB (COCTAB U 3apsia snpa, obmee yucio
SNIEKTPOHOB H PACIPENETICHHE UX 110 DIEKTPOHHBIM CIIOSIM);

KJIaCCAGHIMPOBATE XUMUYECKHE SIIEeMEHTEI, HEOpraHWYeCKHe BEINeCTBA, XHMUYIECKUE PeaKIHy (110
THCITY M COCTaBY yYaLTBYIOMMX B PEAKI[HH BEIECTB, 110 TernnoBomy 3 hexry);

XapaKkTepu3oBaTh (QUHCHIBATE) OOINME XHMHYECKHE CBOMCTBA BCILECTB pA3IUYHBIX KJIACCOB,
IOATBEpXkIAA ONUCAHUE TIPUMEPAMH MOJIEKYJ/IIPHLIX YpaBHEHHL COOTBETCTBYIOLIMX XUMHUYECKHX
peaxIumii;

[IPOTHO3MPOBATL CBOKMCTBA BEUIECTB B 3aBHCHMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH
HPOTCKAHHS XUMHYEGKUX MPEBPALICHU B pasIHYHbBIX YCIOBUAX;

BBIMHUCIIATL  OTHOCHTEJILHYIO MOJEKYJIAPHYIO M MOISPHYIO Macchl BELIECTB, MAaCCOBYIO JIOJIIO
XHMHYIECKOT0 SNIEMEHTa 10 (YOpMyJie COSTHHEH S, MACCOBYIO JIOJIIO BEIECTRA B pacTBope, MPOBOIUTH
PacuEThl MO YPAaBHEHHIO XUMHUYECKON PeaKIInu;

HPHMCHATL OCHOBHBIE OMNEPALMU MBICTUTEILHON JEATENBHOCTH — AHAIUZ U CHHTE3, CpaBHEHUE,
0boluienue, cucTeMalru3anuio, KIACCHMUKALIIO, BbISBICHHE [IPHYHHHO-CJIEICTBEHHEIX CBI3EH — st
U3YUCHUS CBOHMCTB BPIIECTB M XMMHYECKHX DEaKI[HH, CCTCCTBCHHO-HAYYHbBIE METO/IBI ITO3HAHUS —
HabIOIeHHe, H3Mepefine, MOIETHPOBAHNE, OKCTICPHMEHT (PEATbHBI i MBICIEHHBIH);

CIICZ0BATE IPABHIIAM f10/Tb30BAHUS XMMUYECKOM T10CY 10# 1 nabopaTopHEIM 000y AOBAHHEM, 4 TAKIKE
lipaBujaM oOOpalieHyisi ¢ BEIECTBAMH B COOTBETCTBHU G UHCTPYKIUSAMU TI0 BBIIOJHEHUIO
1abOPaTOPHBIX XUMUYECKHUX OBITOB IO TOJTy 9CHHIO M COOMPAHHIO Ta3000pa3HBIX BemecTB (BOAOPO/ A
M KHCIOPOJa), MPHTOTOBICHAIO PACTBOPOB C ONMPEACIEHHON MAaCCOBOl NOJIed  pacTBOPEHHOTO
BEIICCTBA, IIAHAPOBYTH W HPOBOMUTH XUMHYECKHE HKCHEPHMEHTBI 110 pacro3HaBaHHUIO PACTBOPOB
LUeJI0YeH H KHCIIOT ¢ IOMOIIBIO UHIUKATOPOB (nakmyc, denondraenn, MeTHIOPaK 1 JIpyTHE).

K xoury obyuenms BP waacce TIPCAMETHBIC PE3yNLTaThl Ha 0a30BOM YPOBHE HOJKHBI OTPaaTh

¢OPMHUPOBAHHOCTE Y OGYYAKIAXCS YMEHHMi:

PAacCKpbIBATE CMBICT O¢CHOBHBIX XUMHUYCCKUX TOHATUH: XMMHYECKUH JJIEMEHT, aToM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, HpOCEoe BEIIECTBO, CIOMKHOE BEIIECTBO, BAIEHTHOCTS, 3H6KTPOOT]3HH&TCHBHOCTB,




CTEINECHb OKHUCIICHUS
MOJISIDHBIM  0OBEM,
peaKiuu MOHHOI'O
peaKkuuu, OKUCIHTE
BOCCTaHOBJIEHHE,

MeTaInyecKas), Kj
peaKIiu, mpeaebH
HJUTIOCTPHPOBATH B

» XAMHYECKas peaKilisi, XUMHYECKas CB3b, TEIUIOBOM 3((PEKT peaKiHH, MOIlb,
PacTBOp, SNEKTPOIUTEI, HEIIEKTPOJIUTEI, JNEKTPOIHTAYECKAsS IUCCOIHAIINS,
POMCHA, KaTanusaTop, XHMHYCCKOE PaBHOBECHE, oOpaTHMble W HeoOpaTuMbIe
TbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, OKUCIUTE b, BOCCTAHOBUTE/ b, OKHCIICHHE H
UUTOTPOIIHS,  aM(pOTEPHOCTL, XUMHYECKas CBsi3b (KOBAJCHTHAS, HOHHAS,
HCTAIUTMYECKas PeIleTka, KOPPO3Husa METAJUIOB, CILTABbl, CKOPOCTh XUMHYECKOM
b nonyctumas konnenTpanus [1/1K semecTsa;

PANMOCBSI3b OCHOBHBIX XMMHYECKHUX [OHSATHH W NPHMEHSTH 9TH IOHATHS HpH
OIHCAHUHM BELIECTB [ HX [IPEBPAIICHUH];

HCTIOJIB30BATE  XHMHYCCKYIO CHMBOJNHMKY JUIS COCTABICHHS (OPMyJ] BEIIECTB M ypaBHEHHIi
XUMHYECKUX peaKiyii;

OIPCACIIATE BAICHTIFOCTb U CTEIEHb OKMCIICHUS XUMHYECKUX 2JIEMEHTOB B COSAMHEHHSX Pas3IMYHOTO
CocTaBa, NPUHAIJICIKHOCTH BEINECTB K ONPEACIEHHOMY KIACCY COSAMHEHHH 1o (opMmymam, BHI
XUMHYECKOH CBA3M (KOBAJICHTHAS, HOHHAS, METALTHYCCKAs) B HEOPTAHNUECKAX COEMHEHHSX, 3apsi
HOHa 110 XHMHIECKOH (opMyJie, XapakTep cpe/sl B BOIHBIX PACTBOPAX HEOPraHHYECKUX COeHHEHUH,
TUI KPUCTAITHYECKPH PEIIETKY KOHKPETHOIO BELIECTRA;

PacKpeIBaTh CMBICI § lepromueckoro 3akona [l. Y. Meneneesa n IeMOHCTPHPOBATH €0 IIOHUMAHHE:
ONHUCBIBATH M XappKTEPH30BaTh TabmMuHylo Qopmy Ilepuonmueckoil CHCTEMBI XHMHIECKHX
IIEMCHTOB: pasyMH4QTh TNOHSTHS «raBHas noarpynna (A-rpynma)» u «moGounas noarpymma (b-
Tpymia)», Maible |d OONbIIME epHOLbL, COOTHOCHTH O0GO3HAYEHHS, KOTOpBIE HMEIOTCH B
NICPHONMICCKOH TapIMIE, ¢ 4YHCIOBBIMH XapakTEPUCTHKAMM CTPOCHHS aTOMOB XHMHUYECKHX

3JIEMEHTOB (cocTan
CII0SIM), OOBACHATE
npezenax MaibIx e
KIaccu(UIHPOBATEH
YHCIIy ¥ COCTaBy |y
CTEIICHEH OKUCIICHHY

1 3apsJl A1pa, ofMIee YMCIIO IMEKTPOHOB M PACIIPEENIEHHE HX TI0 IEKTPOHHEIM
pOIIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 2JIEMEHTOB U MX COCIHHEHHH B
DUOIOB M IJIABHBIX HOAPYIIN € yYETOM CTPOSHHS X aTOMOB;

XHUMHIECKHE 3JIEMCHTBI, HEOPraHUYECKHe BENMIECTBA, XUMUYECKHE PeakuH (TIo
[1aCTBYIOIIMX B PCAKIHH BEMIECTB, TIO TEMIOBOMY 3((EKTy, M0 H3MEHEHHIO
| XHMUYECKHX JIEMEHTOB);

XapakTepu3oBarh (OHCHIBATE) OOLIKE U CrIenupIUecKre XUMUUECKHE CBOMCTBA IPOCTBIX H CIIOMHBIX

BCIISCTB, MOITBEP
COOTBCTCTBYIOIIIHNX X
COCTaBJIATh YPABHEH

PKIasl | OIMCAHME TMPHUMEPAMH  MOJICKYJISIPHBIX
UMUYECKUX PeaKIuii;
1Sl 3IEKTPOJIMTHYECKOH IHUCCOLMANUMH KHCIIOT, INENOYed M CONel, MONHbIE H

U HOHHBIX YpaBHEHHH

COKPAIIEHHBIC YPABHEHHS PEeakuuii HOHHOrO OOMEHA, ypaBHEHHS peaxiuii, [IOJITBEPHIAFOIIIHAX

CYILIECTBOBAHHUE T'CH
pacKpeIBaTh CYIITHO
JNEKTPOHHOTO Oanay

[IPOTHO3UPOBAThH CB(
XUMHUYECKHUX TTpeBpaj
BBIYHCIIATE OTHOCH]

' THYCCKOM CBSI3H MEXKTY BEILIECTBAMH PAa3IMYHBIX KIIACCOB!

FTh  OKMCIHTCIIEHO-BOCCTAHOBUTEIBHEIX PEaklMii MOCPENCTBOM COCTaBICHHS
Ca ITHX peaKiuii;

PICTBA BELIECTB B 3aBHCHMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH [IPOTEKAHHS
IIEHUH B PasIAYHBIX YCIOBHSIX;

[CTIPHYIO  MOJICKYJISDHYIO M MOJSPHYIO MAacChl BEILECTB, MAacCOBYIO OO

XHMHYECKOTO dJIeMe
pacuy€rhl 110 ypaBHe
cobmoaTh mpasuiia

Ta 110 popMyIIe COeIUHEHNS, MACCOBYIO OO BELIECTBA B pPacTBoOpe, IIPOBOJIUTE
O XMMUYECKOH peakiiyu;
[I0TB30BAHAS XHMUYECKOH IOCYI0% U J1ab0paTOpHEIM 000Dy I0BAHAEM, a TAKIKE

npasuia obOpalieHn
1abopaTOPHBIX XUMH
U YIIIEKUCIIOTO Ta3a)]
IPOBOJUTL PEaKIIHH,

. C BCHIECTBAMH B COOTBETCTBHH C HHCTPYKIMSAMH TI0 BBITOJHEHHIO
[1€CKUX OTIBITOB M0 NOIYYCHAI U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMBakxa

IOATBEPIKAAONIME KaUSCTBEHHBIA COCTAB Pa3/IMYHLIX BENECTB: PACIIO3HABATE
ONBITHBIM ITYTEM XIQPHi-, OpoMus-, HonuA-, kKapGoHar-, pocdar-, cummukar-, cynbdat-, THAPOKCH -
VIOHBI, KATHOHBI AMMOHHS H HOHBI U3YYEHHBIX METALIOB, TIPUCYTCTBYIOLIHE B BOJHBIX pacTBopax
HEOPraHu4eCcKuX BELKECTB; |

IPUMEHATE OCHOBHB[C OICPALMH MBICTHTEIBHON JESTENBHOCTH — aHATH3 U CHHTE3, CpaBHEHHE,
0000mIeHHEe, CHCTEMATH3AIHIO, BRIIBIEHHE IPHYHHHO-CIIEICTBEHHBIX CBSI3EH — JUISL U3y9eHU S CBOMCTB
BCLICCTB M XUMHYECKUX PEaKlUui, eCTeCTBEHHO-HAyUHBIC METOIbI [O3HAHMS — HAOJIOEHHUE,
M3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (PeaslbHBIH 1 MBICTIeHHEIH).
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