MYHULUIAJIBHOE OGIIEOBPA30OBATEJBHOE YUPEKJAEHHE
SIPAHIBIOCKASA OCHOBHAS OBLUEOBPA30BATEJIBHAS HIKOJIA
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PABOYASA MPOI'PAMMA
YYEBHOI'O IPEJIMETA

«XHMHD>

YpoBeHb 00y4deHns (Kmace): ocHoBHoe obuee (8 - 9 Knacesr)

Cpok peanusaliy nporpaMmsl 2 rojga

CoctaButens: benskosa Ounbra Hukonaesna, yauTenb OHOIOIHH, XHMHH,
reorpaun

CocraBiieHa Ha OCHOBE:

[TpuMepHBIX MporpamMm o yyeOHbIM npeaMeraM. Xumus. 8 — 9 knaccel. — 3-e

3., nepepad.

M.: [Tpocreuienwue, 2011. - 48c. =

(CTaHnapTsl BTOPOro MOKONEHASA).

ncT. Apamsio

2019 ron



MosAscHuTeNnbHasa 3anucka

Pabouasi mporpamMma 110 XUMHH [Js OCHOBHOro o6irero obOpa3oBanusi (8-9 Kmacc)
cocTaB/ieHa Ha OCHOBe C/Ie[lyIOIIUX JOKYMEHTOB

1) O6 obpa3zoBanuu B Poccutickoit ®eneparyu: deziepasibHbiii 3aK0H 0T 29 ekadbps 2012
r. Ne273-93.

2) O6 yrBepxaenuun CanlluH 2.4.2.2821-10 «CaHUTapHO-3MHAEMH0/IOTHYeCKHe
TpeOOBaHUS K YCJOBUSM M OpraHu3aluv o0yueHWst B 001[e00pa30BaTe/bHBIX YUPEXKAEHUSIX»:
roctaHoB/ieHre [71aBHOrO rocyZiapCTBeHHOro caHWTapHOro Bpaua Poccuiickoin ®efeparyu ot
29 nekabpsi 2010 r. Ne 189.

3) O6 yrBepxaeHun (efepasbHBIX TlepeyHell  y4eOHMKOB, pPeKOMeH0BaHHBIX
(momyieHHBIX) K HCTOMb30BaHUIO B oOpa3oBaTesibHOM Tipoljecce B 00Opa3oBaTe/bHBIX
yUpeXXJeHHUsX, peanr3yrLpx o0pa3oBarTe/ibHbIe TIPOrpaMMbI 0011iero 00pa30BaHUs M IMEIOIINX
roCy/lapCTBeHHYIO0 akkpeautaiuioo, Ha 2015-16 yueGHBI rof: TmpHKa3 MUHHUCTEPCTBa
obpa3oBanust 1 Hayku Poccuiickoii ®eneparn ot 19 nekabps 2012 r. Ne 1067.

4) ®enepanbhblii ['ocymapCcTBeHHBIM 00pa3oBaTe/bHBIM CTaHAApPT OCHOBHOTO OOIIIero
obpa3oBanust: rprka3z MunobpHayku Poccuu ot 17 mekabpst 2010r. Ne 1897.

5) Ilpuka3 MuHucTepcTBa oOpa3oBaHust U Hayku P® ot 29 nekabpsi 2014 r. Nel644 «O
BHECeHWH W3MeHeHWH B MpuKa3 MuHucTepcTBa 0Opa3oBaHus U Hayku Poccutickoit @eneparium
or 17 pekabpst 2010r. Ne 1897 «OG6 yTBepkaeHUU GeepaJbHOTO TOCYAAPCTBEHHOTO
oOpa3oBaTe/lbHOTO CTaHZAPTa OCHOBHOTO 0011ero 06pa3oBaHUsI»

6) OcHoBHast oOpa3oBaTe/ibHasi TpOrpaMMa OCHOBHOTo obijero obpa3soBanusi MOY
Apamrsrockas OOILL.

7) TlpumepHasi ocHOBHasi oOpa3oBaTesibHasi TporpaMma 00pa30BaTe/bHOTO YUPEX/EeHHS:
TIMCBMO JieriapTamMeHTa obiero odpasoBanust MuHHUCTepcTBa 00pa3oBaHus U HayKu Poccuiickoi
®epeparyu oT 01 HosiOpst 2011r. Ne 03-776

8) INpumepHbIe TIpOrpamMMbl 1Mo yuebHbIM TipegmeraM. Xumus. 8 — 9 Kaaccel. — 3-e u3f.,
niepepab. — M.: TIpocserrienue, 2011. — 48c. — (CtaHgapThl BTOPOTO TIOKOJIEHHST).

H3yueHue Xumuu Ha cmyneHu OCHOB8HO20 00wjez0 00pA308aHUsI HANPAG/NEHO Ha
docmudiceHue cedylowjux yeneti:

* 0C80eHUe 8aXCHeUWuX 3HaHull 00 OCHOBHBIX TIOHSITUSIX U 3aKOHAX XUMHU, XUMAYeCKOH
CUMBOJIVKE;

* 0g/1a0eHUe yMeHUsAMU Ha0bJIOaTh XUMHUUECKHe SIBJIeHWs], TPOBOJUTb XUMUYECKHUH
9KCTIepUMEHT, TIPOM3BO/UTh pacueTbl Ha OCHOBE XMUMUYEeCKUX (POpMyJ BeleCTB U ypaBHEHUI

XUMHUYECKUX Peakiuii;



* pazeumue TI03HaBaTe/IbHBIX UHTEPECOB U WHTE/UIEKTYaTbHBIX CIIOCOOHOCTEH B TIpoLiecce
TIPOBEJIeHNsT XUMUYEeCKOr0 JKCIIePUMeHTa, CaMOCTOSITe/IbHOrO TpPHOOpeTeHUsT 3HAHWN B
COOTBETCTBUU C BO3HUKAIOILLUMU KU3HEHHBIMU MTOTPeOHOCTIMY;

* gocnumaHue OTHOLLIEHUS] K XMMHH KaK K OJHOMY M3 (PyHJaMeHTa/JbHbIX KOMIIOHEHTOB
eCTeCTBO3HAHUS U 37IeMeHTY 00I1ieue/ioBeuecKoi Ky/IbTYPBhI;

* IPpUMEHeHHe TMOJIyYeHHbIX 3HAaHUW W yMeHHH /s 0e307acHOTO HCI0J/Ib30BaHUS
BeIlleCTB Y MaTepuajoB B OBbITY, CelbCKOM XO3sIMICTBe M Ha TPOU3BO/CTBE, pellieHust
MpAaKTUUeCKUX 3a/lau B TOBCEJHEBHOM >KW3HU, MPeAYIPEeXeHUsl SIBIeHWM, HaHOCSIIUX Bpej
3/I0POBBIO UesioBeKa U OKpY»Karolllel cpefe.

B TeueHme mepBoro roza obyueHuss xumuu (8 Kiacca) rylaBHOe BHUMaHHUe Y[esisieTcst
(hOpMHPOBAHUIO Y YUAIUXCS 3/IeMEHTaPHBIX XUMUUYECKHUX HABBIKOB, "XMMHUECKOTO si3bIKa" U
XVUMHUYeCKOTO MBIIIEHHUsS] B TIEPBYH0 odepe/lb Ha 00BEKTax, 3HAKOMBIX UM M3 TIOBCEIHEBHOU
)KU3HU (KUCIOPOJ, BO3yX, BOJA).

CoryiacHo 6asucHOMy y4eOHOMY T/TaHy KOJIMYeCTBO 4acoB 72.

Ha Bropom ropy ob6yueHusi (9 Kjacc) paccMaTpUBAKOTCS OCHOBBI CTeXHOMETDUH,
M3y4aloTCs TeOPUU S/IeKTPOIUTHYECKOW [AUCCOLMALMKA U OKWUCIUTeTbHO-BOCCTAHOBUTEIbHBIX
nipeBpailjeHnid. Ha X oCcHOBe MOIpOOHO pacCMaTPUBAIOTCS CBOMCTBA HEOPTaHUUECKUX BEIeCTB
— MeTaj/ulOB, HeMeTa/yIoB U UX CoeJuHeHUH. B crenuanbHOM —pasfjiesie  KpaTKo
paccMaTpUBAIOTCS /IeMeHThI OpraHUYeckol XUMHUM U OHoXumuu B oObeMe, TpeyCMOTPEHHOM
obpa3oBaTe/bHBIM CTaHAAPTOM.

CoryacHo 6asucHOMy y4ueOHOMY T/IaHy KOJIMYeCTBO 4acoB 68.

Copep)xaHue yueOHOro rpejgMera

B cucreme ectecTBeHHOHayuyHOro 00pa30oBaHuUsI XUMUsI KakK yueOHbIN MpeZiMeT 3aHUMaeT
Ba)XHOE MeCTO B II03HAHWM 3aKOHOB TMPUPO/bl, (POPMUPOBAHMM HAY4YHOM KapTHUHBI MHPa,
CO3[IaHUM OCHOBBI XMMHUYECKUX 3HaHWUM, HeOOXOAWMBIX [/ TIOBCEJAHEBHOM >KW3HH, HAaBBIKOB
37,0poBOro U 6e30macHOro Jjisi yesoBeKka U OKpYy»Karollleil ero cpefjbl obpasa »KM3HH, a Takke B
BOCITUTaHUH 3KOJIOTUUECKOU KYJ/IbTYpBl.

YcrnemHoOCTh  M3yueHMs] XMMWM CBsSi3aHa C  OB/aJieHHWeM XHUMHUeCKUM  S3bIKOM,
cobsroieHrieM TipaBWs Oe30racHOW paboThI TIPY BBITIOJTHEHWM XUMHUYECKOTO JKCIIePUMEHTa,
0CO3HaHMEM MHOTOUMC/IEHHBIX CBSI3el XMMUM C JPYTUMU MpeiMeTaMU IIKOIbHOTO Kypca.

[Tporpamma Bk/IrOYaeT B ceOsi OCHOBbI HEOPraHMUECKOW W OpPraHMueckod XUMHH.
'naBHOW wWjeeil TIPOTpaMMBbI SIBJISIETCS CO3/laHMe 0a30BOTO KOMIUIEKCA OTOPHBIX 3HAHWM I10

XUMUH, BbIDA)KEHHBIX B (hOpMe, COOTBETCTBYIOII[eM BO3pacTy 00yUaromuxcsl.



B cogepxaHuM [aHHOTO Kypca IIpefCTaBjieHbl OCHOBOIOJIArarwlue XuMHUuyecKue
TeopeTHYeCKre 3HaHus, BK/IIOYAIOLIe U3yueHre CoCTaBa U CTPOeHUS BelleCTB, 3aBUCUMOCTU UX
CBOMCTB OT CTPOEHMs, MPOTrHO3UPOBaHME CBOWCTB BelLeCTB, MCC/e[l0OBaHHE 3aKOHOMEPHOCTEU
XUMUUeCKHUX TpeBpallleHWid W TyTel yrpaBieHUss UMW B LeIsX T[IO/Jy4YeHUs BeLeCTB U
Marepuasos.

TeopeTuecKkyr0o OCHOBY U3yYeHHsI HeOpraHu4yeCcKod XHWMHW COCTaB/seT aTOMHO-
MoJieKyisipHoe yueHue, [lepuoguueckuii 3akoH [I./I. MeHjeneeBa ¢ KpaTKUMU CBe/IeHUSIMU O
CTPOEHUM aToMa, BUJAX XUMHUECKOM CBSI3W, 3aKOHOMEDHOCTSIX TMPOTEeKaHWs XWMHYEeCKUX
peakuyii.B uM3yueHMM Kypca 3HauuTe/bHas pOJib OTBOJUTCS XUMHUUYECKOMY SKCIIepUMEHTY:
TIPOBEJIEHHI0 TTPAKTUUeCKUX U J1abopaTOpHBIX paboT, OMMCAHWIO pe3y/bTaTOB YUeHUYeCKOTo
JKCTIepUMeHTa, COOJIIOZIeHHI0 HOpPM W TpaBWi 0Oe3ormacHoil paboTel B XUMHYECKOM
nabopaTtopun.Peanu3alisi JaHHOM MPoOrpaMMbl B mpoliecce 00yueHus 1MO3BOUT 00yUYaroMMest
YCBOWTH K/IFOUEBble XUMUYECKUe KOMIIeTEeHL[MH U [IOHAThb POJib U 3HaUeHUe XUMUU CpeJy APYTUx
HayK O mpupoge.l3yueHre mipeaMera «XWMHUs» B 4YaCcTU (OPMHPOBAHHUSI Yy OOydYaroIUXCs
HAayyHOTO MHDOBO33DeHHs, OCBOeHMs OOIleHayyHbIX MeTo/0B (HabmofeHue, uW3MepeHUe,
9KCIEePUMEHT, MO/|e/IMPOBaHKe), OCBOEHMSI TMPAaKTUUYECKOTO TMPHMEHEeHUs] Hay4yHbIX 3HaHUU
OCHOBAHO Ha MeXXIpeJMeTHbIX CBA3X C npeAmeTamu: «buosorus», «'eorpadus», «Vctopus»,
«Jluteparypa», «Maremaruka», «OCHOBBI 0€30MaCHOCTU >KU3HEAEATEeNBHOCTH», «Pycckuit

SI3BIK», «DU3MKa», « DKOJIOTHSI».

IlepBoHayabHBIEe XUMHUYECKHE TOHATHA

[Mpenver xumuu. Tena u eewjecmed. OcCHOBHble MemoObl NO3HAHUS: HAOAOOeHue,
usmepeHue, skcnepumeHm. Pusnuyeckue U XUMHUUeCKUe siBjieHUsl. UHCThble BellecTBa U CMeCH.
CriocobbI pa3zmenenusi cmeceid. AToM. Monekyna. XUMUYeCKUA 3yieMeHT. 3HaKh XUMHUYeCKHX
ssieMeHTOB. IIpocTele M CoXKHBIE BewecTBa. BaneHTHOCTb. 3aKOH nocmosHCmMea cocmasa
gewjecmea. Xumuueckue ¢Gopmysbl. VHAekcbl. OTHOCHTe/NbHasi aTOMHasg U MOJEKyJsipHast
Maccel. MaccoBasi 1011 XMMHUYeCKOro 3/eMeHTa B COeJUHEHWU. 3aKOH COXPaHeHUs MaccChl
BellleCTB. XuMHUUecKue ypaBHeHMs. Ko3(puiueHTbl. YCI0BUS M TNpU3HAaKWA TMPOTeKaHWUs
XUMHYECKUX peakiuid. Mosb — ejMHMIIA KO/IMUeCTBa Bewectsa. MosisipHas mMacca.

Kucnopopa. Boaopop

Kucnopog — xuMuueckuii 3jieMeHT U mpocToe BellecTBo. O30H. Cocmae 8030yxa.
dusnueckue M XUMHUECKHe CBOMCTBa Kuciopoga. [losyueHne M IpUMeHeHHe KUC/IOPOZa.
Tennoeoli 3cppekm xumuueckux peaxyuli. Ilonsmue 06 3K30- U I3HOOMEPMUUECKUX PeaKyusix.
Bogopog, — xvMuueckuil 3/1eMeHT M MpoCToe BewecTBo. Pusnyeckre U XMMHUYeCKue CBOMCTBA
Boziopoia. [TonmyueHue Bogopoja B naboparopuu. ITosyueHue 8000podd 68 npOMbIULAEHHOCMU.
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ITpumeHneHue 8o0opoda. 3akoH ABorazipo. MossipHelii 06beM ra3oB. KauecTBeHHbIe peakIuy Ha
ra3ooOpa3Hble BelecTBa (KUC/IOpPoJ, BoAopos). OObeMHbIe OTHOIIEHUS Ta30B MPU XUMUUYECKHX
peaxkLysX.

Bopga. PacTBopsbI1

Booda e npupode. Kpyzogopom 600bl 8 npupode. Dusuyeckue u xumuueckue ceolicmed
800bl. PacTBOpBl. Pacmeopumocmb gewjecme 8 8ode. KoHLieHTpalsi pacTBOpPoB. MaccoBast 10715t
pPacTBOPEHHOIO BellleCTBa B pacTBOpe.

OcHOBHBIEe K/IaCChl HEOPraHUYeCKHX COeAHHeHUN

Okcuppl.  Knaccudmkaumsi.  Homenknarypa.  Pusuueckue — ceolicmea  OKCUOOS.
XuMHUecKue CBOWMCTBa OKCUJOB. [lonyyeHue u npumeHeHue okcudos. (OcCHOBaHUS.
Knaccudukarus. Homenknarypa. @usuueckue ceolicmea ocHogaHull. ITosyyeHue oCHOBAHULI.
XUMHUUeCKHe CBOMCTBA OCHOBaHMM. Peakius HeuTpanu3aiuu. Kucnotel. Knaccudukaiiusi.
Howmenknarypa. @u3suueckue cgolicmea kucaom. IlosyyeHue U npumeHeHue Kucaom.
XyMHyeckre CBOMCTBA KMC/IOT. VIHAUKATOPBI. VI3MeHeHre OKpacKy UHJVKATOPOB B Pa3/IMYHbIX
cpepax. Comu. Knaccudukanusi. Homenknatypa. @usuueckue ceolicmga cosneli. IlonyueHue u
npumeHeHue cosell. XUMHYeCKue CBOWCTBA cosed. ['eHeThyeckasi CBsSI3b MEXJY Ki1accaMu
HEOpraHWYecKnx coeguHeHW. [Ipobiema 6e30nacHo20 UCno/b3068aHUsl 8ewjecms U XUMUUECKUX
peakyuli 8 noscedHesHoll Hcu3HU. ToKCUUHble, 20ptoule U 83pbleoONacHble gelwjecmed. bbimosas
XUMUYeCKas 2pamomHoCMb.

Ctpoenne aroma. Ilepyoanueckui 3aKOH U NepHoAuuecKas cHCTeMa XMMHYeCKHX
3/1eMeHTOB [I.11. MeHnpeneeBa

CTpoeHve aTroma: $i[ipo, SHepreTHueckuii ypoBeHb. Cocmag si0pa amoma: NnpOMOHbl,
HelimpoHbl. M3omonbl. Tlepuoguueckuii 3akoH [1.M1. MeHgeneeBa. [lepuoguueckass cuUCTeMa
XUMUUecKux sneMmeHToB [I.W. MeHgeneeBa. ®usnueckuii CMbICT aTOMHOTO (TIOPSIIKOBOTO)
HOMepa XMMMUECKOrO 3JIeMeHTa, HOMepa T[pYIIIbI M Iepuoja IepUoOANYeCKOM CUCTEMBI.
CrpoeHve 5>HepreTMYeCcKMX YpOBHel aromMoB TMepBbIX 20 XUMHUECKUX 3JIEMEHTOB
nepuoauueckor cuctemol .M. MeHjeneeBa. 3aKOHOMEPHOCTA W3MeHEHUsI CBONCTB aTOMOB
XVUMHYeCKHUX 3/IeMEHTOB U UX COeJMHEHUM Ha OCHOBe I0JIOKeHHsl B MepUOJUUecKOl cucTeme
.. MenpeneeBa u ctpoeHus atoma. 3HaueHue Ilepuoguueckoro 3akoHa /[I.11. Meneneesa.

Crtpoenue BeujecTB. XuMu4yeckas CBfi3b

D/ekmpoompuyamenbHoCmb ~ AmMoMo8 — XUMUYecKux  3/1emeHmos.  KoBasieHTHast
XMMHUeCKasl CBsI3b: HETOJIsSIpHasi U TonsipHasi. [IoHsamue o 8000poOHOI 853U U ee GAUSHUU HA
¢usuueckue ceolicmea eeujecms Ha npumepe 800bl. VioHHast CBsi3b. MeTasutueckast CBsizb. Tunbl
Kpucmaniuueckux pewemok (amomHas, MONeKyAsipHasi, UOHHAsA, Memasauueckas). 3asucumocmb

(j)U3U'-leCKUX ceolicme eeuwlecms om mund Kpucma/muueCKoﬁ pewemku.



XuMHueckue peakijuu

IMonsimue o ckopocmu xumuueckoli peakyuu. Dakmopbl, eausowue Ha CKOpOCMmb
xumuyeckoll peakyuu. IToHsimue o kamanuzamope. Knaccudukauuysi XuMUUeCKUX peakLyil T10
pas/MyHbIM TpPU3HAKaM: UYUCIY U COCTaBY MCXOJHBIX W IIOJIyYEHHBIX Bel[eCTB; WU3MEHEeHHIO
CTereHer OKUCJIEHHWsSI aTOMOB XMMHUYECKHX 3/IEMEHTOB; MOTJIOL€HUI0 WU BblJe/IeHUI0 SHepruu.
ONeKTpPOo/IMTAYeCKas: AUCCOLMALIUS. OJIEKTPOJIUTBI U HedJIeKTpoiuThl. VoHbl. KaTuoHBI U
aHWoOHbl. Peakiuu MOHHOTO OOMeHa. YCJIOBUS TIPOTeKaHWsi peakLWii MOHHOTO oOOMeHa.
OneKTpoMTHYecKasi AUCCOLMALUs  KUC/OT, 1ienouell W cosneil. CTeleHb OKWCIEHUS.
OrnpesesieHe CTeleHW OKUC/IEHUSI arOMOB XUMWYECKHMX 371eMEHTOB B  COeJUHEHUSIX.
Oxucnurens. BoccranoButesb. CyLIHOCTb OKACUTEbHO-BOCCTAHOBUTETBHBIX PeaKLIUM.

Hemetannsl IV — VII rpynm u Mx coefHeHUs

[Tono)keHrve HeMeTa//IOB B TEePUOJAUYECKOM cucTeMe XWUMHUUeCKuX 3j1eMeHTOB /[I.U.
MeneneeBa. OOmiye CBOWCTBA HEMETA/UIOB. ['ajoreHbl: GU3MUeCKHe U XUMHUUECKHe CBOMCTBA.
CoenviHeHUs1 TajlOTE€HOB: XJIOPOBOZOPOJ, XJ/JOpPOBOJOpOJHAas Kuciaota u ee comd. Cepa:
¢u3nueckre U XxUMuueckrde cBoicTBa. CoeMHEHUs] Cepbl: CEPOBOJOPOJ, CYAb(PU/bI, OKCH/bI
cepbl. CepHasi, cepHucmasi u cepogoOOpOOHAsl KUCAOMbl U WX COJMU. A30T: (usnueckrve u
XUMHYecKre cBoKWcTBa. AMmuak. Comu ammoHusi. OKCH/bI a30Ta. A30THasi KMC/I0Ta U ee COJIM.
docdop: dusnueckure u xumuueckue cpoiictBa. CoenuHenusi docdopa: okcug dochopa (V),
oproocopHass KWCAOTa U ee COMU. YTaepoh: (u3NuecKhe M XUMHUUeCKWe CBOWMCTBA.
Antomponus yenepoda: anmas, epagpum, kapbuH, ¢yaneperbl. CoefiHeHUs YTiepofAa: OKCHAbI
yraepoga (II) u (IV), yrosnbHas Kucsiora u ee conu. KpemHutl u e20 cCoeOuHeHus..

MeTta/ibl ¥ UX COeJMHEHUS

IMonodceHue memanno8 6 nepuoouueckol cucmeme Xumuydeckux 3i1emeHmos [I.H.
MeHOeneeea. Memanbl 8 npupode u obwue cnocobbl ux noayueHusi. Obwue ¢pusuueckue
ceolicmea memannog. OOIUMe XUMHUUECKHe CBOMCTBA METas/UIOB: peaklUud C HeMeTasllaMH,
KHCOTaMH, COJISIMU. DeKmpoxumuueckull pssd HanpsidceHull memasnnos. 1l]enouxsie MeTanbl U
ux coeguHeHus1. [l]eouHO3eMe/ibHbIe MeTaslIbl U UX COeJJMHeHHUs. ATOMUHUN. AM(POTepHOCTh
oKcuza U rufpokcuaa amoMmuHus. 2Keneso. CoeguHeHUs jKejle3a M HMX CBOMCTBA: OKCHU[BI,
TUAPOKCU/IBI U cosu xxeste3a (11 u II1).

ITepBoHaua/bHBIE CBeJleHHA 00 OPraHUYeCcKHUX BelecTBax

[TepBoHauanbHbIe CBe/leHUSI O CTPOEHMM OPraHUYeCcKUX BeLeCTB. YTJ/IeBOJOPO/bl: MeTaH,
3TaH, J3TWIieH. JMcmouHuku  y21e6000po008:  nNpupOOHbIl  2a3, Hegmb,  y20/b.
Kucnopozcozepkaiiye CoeAWHEHUs: CIUPTHI (METaHO/, 3TaHOJ, TJMIEPHH), KapOOHOBBIE

KHCJ/IOTHI (YKCYCHEIH KHC/I0Td, dMUHOYKCYCHAA KUCJ/IOTAd, CTE€APHUHOBAsA W OJIEMHOBAS KI/ICJ'IOTLI).



Bronornyecku Ba)KHbIE BeIeCTBA: JKUPBI, TJIFOKO3a, Oenku. Xumuueckoe 3aepsi3HeHuUe
oKpycaroujeti cpedbl U €20 N0CAeOCmBUs.

TUNbI pacyeTHBIX 3afay4:

1. Berunciienre MaccoBoit [0/ XMMHUECKOT0 371eMeHTa 110 (hopMmyrie coelHEeHUs!.

YcmaHoeneHue npocmetiweli (opmyabl eewjecmea no MaccogbiM O0ASIM XUMUUYECKUX
3/1eMeHMoe.

2. Bbluncsienusi 1o XUMHYeCKUM ypaBHEHUsIM KOJIM4YecTBa, 0OBbeMa, MacChl
BeIllecTBa M0 KOIUYeCTBY, 00beMy, Macce peareHTOB WK MPOAYKTOB PeakIiyy.

3. Pacuet MaccoBO#1 10/ paCTBOPEHHOTO BeIlleCTBa B pacTBOPe.

TemaTryeckoe yiaHUpOBaHKe M0 XMMHUU M0 Kypcy 8-9 KnaccoB

Ne | HasBaHue paszena Komuectso [Iprmeuanue
4yacoB
8 Kacc
1 [TepBoHauasnbHbIE XUMUUeCKUe NoHATUS. | 26

[Tepuoavuecknii 3akoH U [lepuouyeckasi cUcTeMa
XMMUUYECKHX 3/1IEMEHTOB

2 Kucnopog. I'openne 7
3 Bopnopopn, 4
4 PactBopsl. Boza 5

5 | OboOuieHre CcBefieHWA O BaKHEHIIMX  Kmaccax | 12
HEOPraHUUeCKUX COeJUHEHUH

6 | Xumuueckas cBsA3b. CTpoeHUe BellecTB 5
7 3akoH ABorazipo. MoJisipHbIi 00beM ra30B 3
7
8 | l'asiorens!
3
9 | [loBTOpEHME
72
Wroro
9 knacc
4

1 IloBTOpEHHe OCHOBHBIX BOIIPOCOB Kypca XWMHUMU 8
KJ1acca




11
2 DJIEKTPOJIUTUYECKas AUCCOLMaLIUs

10
3 Kucnopog u cepa

9
4 | A3ot u docdop

6
5 Yryiepos U KpeMHU

3
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WUTOTO

IlnaHupyembie pe3yabTaThbl 0CBOEHHS yUe0HOI0 pegMeTa

[Tpy u3yyeHHWU XMMHK B OCHOBHOM ILIKOJie obOecrieunBaeTCs JOCTH)KeHHEe JTUUHOCTHBIX,
MeTarnpegMeTHbIX U MPeIMEeTHBIX Pe3y/IbTaToB.

JIMYHOCTHBIE Pe3y/IbTaThl 00yUeHHUs:

1. B 11eHHOCTHO-OpHEHTALIMOHHON cepe: BOCIHTaHUe UYBCTBA FOPJOCTH 3@ POCCUICKYIO
XUMUUECKYI0 HayKy, T'yMaHW3Ma, MO3UTHBHOTO OTHOLIEHUsS K TPYAY, LieleyCTpeM/IeHHOCTH;
dbopmMHpoBaHre 1€EHHOCTH 3[0pPOBOTO W Oe3omacHOro obpas3a >KW3HU; YCBOEHHE TIPaBUJI
WH/IUBU/YyallbHOTO W KOJIZIEKTUBHOTO 0e30TacHOr0 TIOBe/IeHHs B Upe3BbIUANHBIX CHUTYaLUsX,
YTPOXKAIOLIUX >KU3HU W 3[]0POBbIO JItOJlel;  (opMUpOBaHWe SKOJOTMYeCKOrO MBILIIeHUS:
yMeHUs OL|eHUBaTh CBOIO J1eATeIbHOCTh M MOCTYIIKU IPYTUX JIFO/ie C TOUKU 3peHHsl COXPaHeHHUs
OKpY’Karolllel Cpefibl - TapaHTa >KU3HU M OJ1aromnosyuns Jirofield Ha 3emiie.

2. B TpygmoBo#i cdepe: BocCrHMTaHWE TOTOBHOCTH K OCO3HAaHHOMY BBIOODY [Ja/bHeMIeit
oOpa3oBaTe/ibHON TPaeKTOPUHU.

3. B no3HaBare/ibHOM (KOTHUTUBHOM, MHTe//IeKTya/bHOM) cdepe: (popMupoBaHUe yMeHUSs
yMpaB/IATL CBOEM TI03HABaTe/NbHOW [1eTe/IbHOCThIO; pa3BUTHE COOCTBEHHOTO II€JIOCTHOTO
MHPOBO33peHUs], TIOTPeOHOCTH M TOTOBHOCTH K CaM0OOOpa30BaHHWIO, B TOM UKC/e U B pPaMKax
CaMOCTOSITe/TbHOM JlesATe/IbHOCTH BHE LIKOJIbI; (hOPMUPOBaHKWE OCHOB 9KOJIOTHYECKOM KYJIbTYDBI,

COOTBETCTBYIOLL[eli COBPEMEHHOMY YPOBHIO 35KOJIOTMYECKOIO MBILLJIEHUS], pa3BUTHE OIbITa




9KO0JIOTUYECKH OpHUEHTUPOBaHHOW pedhieKCUBHO-OLIeHOYHOW W TMPAKTUUeCKOW JesiTeIbHOCTU B
JKU3HEHHBIX CUTYal[UsiX.

Yuyaluiicst A0/KeH:

3HaMb U NOHUMAMb: OCHOBHbIE KCTOPHUUECKHEe COOBITHS, CBS3aHHBIE C PAa3BUTHEM XUMUH U
00I1IeCTBa; [OCTMXKEHUSI B 00/IaCTM XUMUM M KYJIbTYPHBbIE TPaJWLUK (B UaCTHOCTH, HayudHbIe
TPaZINLIMN) CBOEH CTpaHbI; 0OIIIEMUPOBBIE AOCTWKEHUs B 00/1aCTU XMMUW; OCHOBHBIE TIPUHITHITHI
Y MpaBU/Ia OTHOIIIEHUS K TPUPO/ie; OCHOBBI 3/J0POBOr0 00Opa3a yKU3HU U 3[j0pOBhecheperaroiux
TeXHOJIOTUIA; TIpaBU/a MOBeJeHUs] B Upe3BblYalHBbIX CUTYyalUsiX, CBSI3aHHBIX C BO3/|eHiCTBUEM
Pa3/IMYHBIX BEIeCTB; OCHOBHbBIE TIpaBa W 00s3aHHOCTH rpakaHWHA (B TOM UHCJIE YYalllerocs),
CBSI3aHHbIE C JIMYHOCTHBIM, TIpOdeCCHOHANMBbHBIM U >KU3HEHHBIM CaMOOIIpe/ie/ieHleM;
COLMAJ/IbHYI0 3HAUMMOCTb U COJiep>KaHue Mpodeccrid, CBI3aHHBIX C XUMUEH;

UCNbIMbIBAMb: UYYBCTBO TOPAOCTU 3a POCCUMCKYIO XMMHUUYECKYI0 HayKy U yBaKeHHe K
WCTOPUM ee Pa3BUTHS; YBa)KEHHWE W TIPUHATHE [OCT)KEHUH XUMUW B MUDE; JTFOOOBb K TIPUPOJE;
yBa)KeHHe K OKpY’KaroluMm (ydallliMCsl, YUUTessIM, POAUTENsIM U [Ip.) — yMeTb CIyIIaTh U
CJIbIIIATE TIAPTHEpPA, MPH3HaBaTh MPaBO KaXKA0T0 Ha cOOCTBeHHOe MHeHUe, TPUHUMATh pellleHus
C y4eTOM MO03UL1I BCeX YYaCTHHUKOB; UyBCTBO MPEKPACHOTO U 3CTETUYECKUX UYBCTB Ha OCHOBE
3HaKOMCTBAa C MHDOM BellleCTB M WX TIpeBpallleHuid; camMoyBakeHHWe U SMOLIMOHa/IbHO-
TI0JIOYKUTETbHOE OTHOIIIEHHE K cebe;

npusHaeamsb: 1|eHHOCTb 37[0pPOBbsl (CBOero M JPYyrux Jitojek); HeobXxoJuMoCThb
CaMOBBbID@)KeHUS1, CaMOpeasn3alyi, COLMaabHOr0 TIPU3HAHMUS;

0Cc03HA8amb: TOTOBHOCTb (WM HErOTOBHOCTb) K CAMOCTOSTeNbHBbIM TIOCTYIIKAM U
JIeCTBUSIM, OTBETCTBEHHOCTb 3a WX pe3y/bTaThl; TOTOBHOCTb (WM HETOTOBHOCTH) OTKPBITO
BbIp@KaTh U OTCTaWBATh CBOO TIO3UIIMIO U KDUTUYHO OTHOCUTHCS K CBOUM TTOCTYITKaM;

nposiensimb: KOJIOTMUECKOe CO3HaHUe; [00poXKeaTelbHOCTD, JOBepHe U BHUMAaTeIbHOCTh
K JIFOZSIM, TOTOBHOCTb K COTPYAHUYECTBY W JIpY)KOe, OKa3aHWIO TIOMOIIM TeM, KTO B Hel
HyX/7aeTcsi 00OOIIeHHbIN, yCTOWYMBBIA W W30UpaTenbHbI TO3HABaTebHBIA HWHTEpeC,
VHUI[MATUBY U JIF0003HATETFHOCTh B U3yUEeHUW MHUPA Bel[eCTB U PeakIHii; 11e/1eyCTPeM/IeHHOCTh
M HAaCTOMYMBOCTb B /[IOCTM)KEHWU Liefieil, TOTOBHOCTb K TMPeoJoJIeHUI0 TPYAHOCTel;
yOeXIeHHOCTh B BO3MOXKHOCTH  TI03HAaHUS  TIPUPO/IbI, HEOOXOJUMOCTH  Pa3yMHOTO
WCTIO/Tb30BaHUS JOCTI)KEHUH HayKH M TEXHOJIOTHH [I/isk Pa3BUTHs OOIIIeCTRBa;

yMemb: yCTaHAB/IMBAThb CBSI3b MEXKAY LlefbI0 W3yYeHUs XUMHU U TeM, JJIi Yero OHa
ocyl1ecT/sieTcs: (MOTHBAMMU); BBITIOHATH KOPPUTHPYIOLYI0 CaMOOLIEHKY, 3aK/IHOUarolyloCs B
KOHTpPOJIe 3a TIPOI[eCCOM W3YyYeHUs] XUMHUM U BHECEHWH HeoOXOAWMBIX KODPPEKTHBOB,
COOTBETCTBYIOIUX 3TarlaM M Croco0aM U3yueHHst Kypca XWUMHH; BBITIOJHATL PETPOCIIEKTUBHYIO
CaMOOLIeHKY, 3aK/IHYalollylocsi B OLleHKe Tpoljecca W pe3y/ibTaTa M3ydyeHUs Kypca XWUMUU
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OCHOBHOM IIIKOJIbI, TIO/IBEIEHUH UTOTOB Ha OCHOBE COOTHECEHUS 1iejiel U pe3yJ/IbTaToB; CTPOUTh
JKU3HEHHble U TIpodecCHOHabHbIe TUIaHBI C YUYeTOM KOHKPETHBIX COLIMaTbHO-HCTOPUUECKUX,
MOJIUTUYECKUX U SKOHOMUUECKHX YCJIOBHM; 0CO3HaBaTh COOCTBEHHbIE LIeHHOCTH U COOTBETCTBHE
VX TIPUHUMAaeMbIM B JKU3HU pelleHHsIM; BeCTU AUasior Ha OCHOBE PABHOMPABHBIX OTHOILIEHUM U
B3aMMHOTO YBa)KeHUSI; BbIJIeJIATh HPABCTBEHHBIM ACIEKT TIOBEJeHUs U COOTHOCHTH TMOCTYIKH
(cBoM U Jpyrux mrojed) U COOBITHSI C TIPUHATHIMM 3TUUECKMMU HODMaMu; B TIpeZiesiaX CBOUX
BO3MOXXHOCTEM TIPOTHBOJEMCTBOBATh [EWCTBUSM U B/IUSHUSAM, TIPeJCTABJISAIONIM YTrpO3y
JKWU3HH, 3/I0POBBIO ¥ 6€3011aCHOCTH JIMYHOCTH U 00IIleCTBa.
MeTanpeaMeTHbIe pe3y/IbTaThl 00yUeHH:

WCTIO/Tb30BaHe YMEHUM W HaBBIKOB pa3/IMUHbIX BUOB TO3HABAaTeIbHOW [1eSTebHOCTH,
NpUMeHeHHe  OCHOBHBIX  METOJOB  TIO3HaHUS  (CUCTeMHO-UH(OPMALIMOHHBIA  aHa/M3,
MO/Ie/IMPOBaHMe) [/iss  W3Y4YeHHs pa3/IMUHbIX CTOPOH OKpYJKarolled JelCTBUTe/bHOCTH;
WCTIO/Tb30BaHHe OCHOBHBIX MHTEJJIEKTYabHBIX Orepariuii: (opMyIMpoBaHUe TUIIOTe3, aHau3 U
CUHTe3, CpaBHeHHWe, 0000IIeHWe, cCUCTeMaTH3alWs, BbIsIB/IeHWE TPUYUHHO-CJIe/JCTBEHHbBIX
CBsi3el, MOMCK aHAlOroOB; yMeHHe IeHepUpOBaTh W/leH U ONpe/iesisiTh Cpe/iCTBa, HeoOX0oAUMbIe
JUIs UX peanu3aliid; yMeHHWe OmpezesisiTh Lie/Id W 3a/lauM JiesiTe/TlbHOCTH, BbIOMpaTh Cpe/iCTBa
peanu3alyy 1ieJii ¥ MPUMEHSATh UX Ha MpaKTHKe; WCII0/Ib30BaHWe Pa3/MUHbIX UCTOUYHUKOB /ISt
T0JTyueHus: XUMUUeCKoU UH(opMariuu.

Yuyamuiicst A0/DKeH yMeTb:

v/ [OHMMATh JIOTMKY Hay4YHOT'O MO3HaHKUS;

v’ CTpOWTb, BBIIBUraTh ¥ (DOPMY/IMPOBATE TMITOTE3bI;

v/ COTOCTaB/ISITh OITO3UI[MOHHbIE TOUKY 3PEHHsI Ha HayuHyt0 rpob/iemy;

v Ha KOHKPeTHLIX TIpMMepax W/IIIOCTPUPOBATL  C/IOKHOCTh  CTPOEHMsI MaTepuu
(KOpTyCKY/IIPHO-BO/THOBOW /ya/ii3M 3JIeKTPOHA), YCIOBHOCTb /000U KiaccuyKaluu TMpu
60/bIIIOM MHOTOO0OpAa3uy BeIecTB,

v/ MPOBOJWTH KIAaCCU(UKAIIUIO BEIeCTB M0 YKUC/Iy BHAOB aTOMOB, BXOJSIIMX B COCTaB
BeIlleCTBa;

CHCTeMaTU3UpOBaTh U 0000mIaTh pa3nuyHble BUAbl HHGOpMau (B TOM UHC/Ie
3pUTENIbHYI0 — O IIBeTe BeljeCTBa W ero arperaTHOM COCTOSIHUH, OOOHSATENbHYH) — O €ero
3araxe, yMO3pHUTeJIbHYO, B3ATYH0 U3 CIIPABOUHUKA);

v’ NIPOBO/WTD K/IaCCH(MHUKALIMIO C/IOXKHBIX BEIIECTB I10 OT/ie/IbHBIM KJ/lacCam;

v/ CpaBHMBAaTh CBOICTBA Pa3/IMUHBIX BEILECTB (Ha IpYMepe KUC/IOPoa U BOLOPOAa);

v NPOBOAWTHL KOPPEJSLAI0 MEXAy CBONCTBAMH BeIeCTBA U €ro IpUMeHeHHeM (Ha

TpUMepe KHUCIopo/ia U BOZIOPoza);
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v’ 3HaTh CrOCOOBI OUMCTKM BO/BI OT MPUMECEH W 0CO3HABAaTh HEOOXOAUMOCTH BEpeKHOro
OTHOLIeHHUs1 K BO/IHbIM 3ariacaM CTpaHbl;

WCTIO0/Tb30BaTh UHAYKTUBHBIN U 1elyKTUBHBIN TIOAXO0/IbI TIPYU aHa/li3e CBOWCTB BeleCTB;

v CTPOWTH KIACCU(MKALMIO Cpasy IO HECKOJBKAM IpU3HaKaM CpaBHeHWsi (Ha IpuMepe
XUMUYECKHUX PeaKI[|i), TOHUMasi OTPAaHUYEeHHOCTh JTF000M K1acCU(BUKAIUN;

v’ OCYIIeCTBIISITh XUMUYECKUN 9KCTIepUMEeHT (Hanpumep, uccrieloBaHNe
3JIEKTPOTIPOBOAHOCTA TBEpAbIX BeIleCTB W pacTBOPOB, TpOBefieHHe peakluii obOMeHa B
pacTBOpax 371eKTPOJIUTOR);

v/ aHa/IM3MPOBATh IKCIIEPUMEHTA/bHBIE JaHHbIE;

v/ KJIaCCU(UIMPOBaTh BEIECTBA 10 Pa3HbIM MPU3HAKaM CPABHEHMSs, B TOM UKCJIE C TOUKH
3peHust 3J1eKTPOTNIPOBOJHOCTH UX PAaCTBODOB,;

v/ KJIaCCU(pUIMPOBaTh XUMUUECKHe PeaKL[Uy 0 UKC/Iy W BHY PeareHToB U IPO/YKTOB,
BbI/I€/IEHUIO WJIU TIOTJIOIIEHHUIO TeTJIOThI, 00PaTUMOCTH, HA/IMUUIO TTEPEHOCA 3/IEKTPOHOB;

V' cTpouth rpadruecKrie Mo/ieli XUMUUYeCKUX TIPOLIeCCOB (AUCCOLMaliys, THApaTarys);

v’ CTPOWTh, BBIIBHIaTh U (OPMYTUPOBATH THUITOTE3bI;

v/ COTOCTaBJIATh OIMO3UIMOHHbIE TOUKK 3PeHHst Ha HayuHyIo Tpob/iemy;

v/ MOJIe/IMpoBaTh CTPOEHHE aTOMOB 3/IEMEHTOB MeTa/uioB (Ha MpUMepe 3JIEMEHTOB MajIbIX
MepUO/IOB U Kese3a);

v’ [e/aTh BBIBOJIBI;

v' [IPOBOJWUTH KOPPEJISLIAI0 MEXK/Y COCTaBOM, CTPOHHEM M CBOWCTBAMH BEII|eCTB;

v’ oMpezieiATh L[eJIM ¥ 3a[jau JIesTeJIbHOCTH U IIPUMEHSTh X Ha TIPAKTHKE;

v/ [OHMMATh JIOTHKY HAy4YHOTO TTO3HaHWS;

v’ CTpPOWTh, BBIIBUraTh U (JOPMY/IMPOBATH TUITOTE3bI, COMTOCTAB/IATE OMMO3HUIHOHHBIE TOUKH
3peHust Ha HayuHYI0 1pobsiemy;

Ha KOHKDEeTHbIX T[puMepax WIIOCTPUPOBAaTh  CJIO)KHOCTb  CTPOEHHsI  MaTepuu
(KOpTyCKY/IIPHO-BO/THOBOM /lya/li3M 3JIEKTPOHA), YCJIOBHOCTh J/1000M KaccudUKaluu TMpu
00/IBIIIOM MHOTOOOpa3suM BeIeCTB, KaXK/I0e U3 KOTOPbIX 00JajlaeT YHUKAIbHBIMUA CBOWCTBaMH.
IIpegMeTHBIe pe3y/bTaThl 00yUYeHHs

1. B mnos3HaBaTenbHOM cdepe: 3HaHWe OINpefie/ieHWHd M3yUYeHHBbIX IIOHATHM: yMeHHe
OTKMChIBaTh [JEMOHCTPALIMOHHbIE U CaMOCTOSITE/IHO NIPOBEe/IeHHbIe XUMUUeCKHe 3KCI1ePUMEeHTHI,
WCTIOMb3ysl [Ji1 3TOTO POJHOW SI3bIK U SI3bIK XUMHM; yMeHHe pa3/iMuaTh M3yuyeHHble KJ/1acChl
HEOPraHWYeCKHWX COeJVHEHHH, TpOCTble U C/IOKHbIE BeIleCcTBa, XWMUYECKHe peakluy,
OIMCHIBAaTh WX; YMeHWe KIaCCU(PHULIMPOBATh U3yUYeHHbIe OOBEKThI W SIBJIEHUS; CIIOCOOHOCTH
JefaTb  BBIBOABI W YMO3aK/IIOUeHWs1 U3  HAO/MIOAEHWH, W3yYeHHbIX  XUMUYeCKHX
3aKOHOMEpPHOCTel, TIPOTHO3UPOBAaTh CBOWCTBA HeW3yUYeHHBIX BeIeCTB I10 aHaJOTMU CO
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CBOMCTBAaMU M3YYeHHBIX; YMeHHe CTPYKTYPHPOBaTb WM3yUEHHBbIM MaTepyhal U XHMUUECKYHO
MH(OPMaLIMIO, MOJyueHHYI0 U3 JPYTrMX UCTOUHUKOB; YMeHHe MO/e/IMpOoBaTh CTPOeHHe aTOMOB
3/71eMeHTOB 1-3 MepuosoB, CTPOEHUE TIPOCTBIX MOJIEKYJT;

2. B 1IeHHOCTHO-OpWeHTalMOHHON cdepe:  yMeHWe aHaAu3uMpoBaTh U OLIEHMBAaTh
TIOC/Ie/ICTBYSI /711 OKpY Karolel cpefipl OBITOBOM M MIPOU3BO/ICTBEHHOU [/IeSITeJTbHOCTH UeI0BeKa,
CBSI3aHHOM C 1epepaboTKO# BellecTs;

3. B TpynoBotli cdepe: ¢(opMHUpoBaHKe HaBIKOB NPOBOJWUTL XUMHUUYECKUH KCIIEPYMEHT;

4. B cdepe 0e30macHOCTU >KWU3HEAEATENTbHOCTA:  yMeHHe pa3inyarh OracHble |
Oe3omacHble BeIeCTBA; YMEHHe OKa3blBaTh IEPBYHO TIOMOINb TPU OTPAaBIEHUSX, OXKOTax U
JPYTUX TPaBMaX, CBSI3aHHBIX C BellleCTBAMHU M JTab0pPaTOPHBIM 000PY/I0BaHUEM.

Yuammiics Jo/KeH ymemb:

v [aBaTb OMpeJe/NeHUs] TOHATHI: «3/IEMEHT», «aTOM», «MOJIEKY/a», «BEIeCTBO,
«TIPOCTble UM CJIOXKHbIe BellleCTBa», «OTHOCUTe/IbHas aTOMHasi Macca», «OTHOCHTesbHas
MOJIEKY/ISIpHasl Macca», «MacCoBasi [0/ 3/leMeHTa B COeJUHEHUN», «XUMUYeCKasi peakLiyis»;

v/ OMHUCBIBATH CBOMCTBA Pa3/IMUHBIX BEIIIECTE;

v' HabJIr0aTh MPOBO/MMbIE CAMOCTOSTE/IBHO M JIPYTHMU YUaAIMKCS OTTBITHI;

v’ NPOBOAWTH XUMHUYECKHH KCIIEPUMEHT;

v’ 0Ka3bIBaTh MEPBYIO MOMOIIb TIPY OTPAB/IEHUSIX U TPaBMax B jlabopaTopuy;

v [aBaTb OIpE/e/IeHUs] TIOHSATHI: «BaJIeHTHOCTB», «OKCH[», «KHC/IOTa», COJIb»,
«OCHOBaHHe», «pacTBOP», «MacCoBasi 10Jis pAaCTBOPEHHOI'O BelleCTBay;

v’ ONMCHIBATL CBOWCTBA KMCIOPO/Ia, BOAOPO/A, BOAbI;

v 3HaTh CrOCOOBI TIOJyueHHss KUCJIOPOAa UM BOJOPOAA B TPOMBIIUIEHHOCTH U B
naboparopuu;

v’ NIPOBO/JMTH XUMHUUECKHUI SKCTIEPUMEHT 10 TTOJTyUeHHI0 KUCIOPO/a;

v’ COCTaBJIATL (POPMYJIBI CJIOXKHBIX BEI|ECTB T10 BaJIEHTHOCTH;

v/ paccMaTpuBaTh aTOM KaK XMMUUYECKH HeZIeTMMYIO UaCTUL]Y CI0)KHOTO CTPOEHHSI;

v/ 3HaThb UCTOPHUUYECKYIO U COBPEMEeHHYH0 (hopMmynupoBku [leprioguueckoro 3akoHa /[l. U.
MeHpeneeBa;

v\ ONMCBIBATL M MOJIEJUPOBATh 3JIEKTPOHHOE CTPOEHHWE AaTOMOB 3JIEMEHTOB MaslbiX
NepUo/iOB;

v/ J1aBaTh OIpe/ie/ieHKe MOHATHS «XUMUUYECKUI 3JIEMEHT»);

v’ Ipe/CTaB/ISTh JBOWCTBEHHYO (KOPIYCKYJ/ISIPHO-BOIHOBYIO) IPUPOAY 3JIEKTPOHA;

v/ IpOrHO3MpPOBATh CBOWCTBA HEM3YUYEHHBIX BEIECTB, II0Jb3ysCh IlepHOJHUYeCKOi

CUCTeMOM XMMHYecKux 371eMeHTOB /1. V1. MeH/ieneeBa 1 3Hast CBOMCTBA Y)Ke U3yUeHHBIX;
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v/ [aBaTh OMpeJeieHusi TIOHSATHI: «3/IeKTPOJIUT», «HEIJIEKTPOJIUT», «3JIEKTPOTUTHUECKAs]
JICCOLMALUs», «CTeleHb AUCCOLMalii», «PaBHOBECHEe», «CKOPOCTb PeakLn», «OKUC/IUTE/b,
«BOCCTAaHOBUTEJIb», «OKHCJIeHHE», «BOCCTAHOBJIEHUEe», «3JIeKTPOIU3», «TeruioBor 3ddekt
XUMHUUECKOM peaki[un», «3K30TepMUUeCKUM U 3HI0TePMUUeCKH TIPOLIeCChI»;

v’ pasjensTh 3JeKTPOJIMTEI Ha CU/IbHbIE U C/1abble;

v/ 3anMChIBaTh COKPAITIEHHBIE U MO/THbIE HOHHbIE YPaBHEHHsI PeaKI[Hii;

v’ (hopMy/upoBaTh TMpPU3HAKK HEOOPATMMOrO TPOTEKAaHWs peakijuii oOMeHa B BOJHBIX
pacTBOpax 3/1eKTPOJIUTOB;

v’ 3HaTh KIaCCUPUKAL[I0 XUMUUYECKUX PEeaKIyii 1o 06paTHMOCTH;

v (opmynuposats nipunnun Jle [Tlatesbe W aHamM3upoBaTh (AKTOPhI (Ha KaueCTBEHHOM
YPOBHe), B/IUSIIOIIYE Ha BeJTMYMHY CKOPOCTH XMMUUYECKOW peaKLiy;

v [OHMMaTh CYIHOCTb OKHC/IMTE/IbHO-BOCCTAHOBUTEILHOW peakMd Kak Iporiecca
repeHoca 3/1eKTPOHOB;

v [aBaTb OIpE/IeJIeHUsI TTOHSTHI: «3JIEKTPOJIUT», «HEIJIEKTPOIUT», «3JIeKTPOIUTAUECKast
JIUCCOLIMALIUS», «CTeleHb AUCCOLMAllui», «PaBHOBECHEe», «CKOPOCTb PeaKLn», «OKUC/IATEb,
«BOCCTAHOBUTE/Ib», «OKUCJ/IEHHE», «BOCCTAHOBJIEHHE», «3JIEKTPOJIU3», «TeToBoi 3(deKT
XUMHUUYECKOW peakLUn», «3K30TePMUUECKUN U SHA0TePMUYECKHH MPOLIeCChI»;

v (hopMmy/nupoBaTh TMpPU3HAKK HEOOPATUMOrO TPOTEKAaHWs peakijuii oOMeHa B BOJHBIX
pacTBOpax 3/1eKTPOJIUTOB;

v/ 3HaTh KJIACCU(PUKALUI0 XUMUYECKUX PeaKIuii 1o 06paTHMOCTH;

v (opmymuposats npuHnun Jle Illatesbe ¥ aHaIM3UPOBaTh (AKTOPHI (HA KAaueCTBEHHOM
YPOBHE), B/IUSIIOIIME Ha BeJTMYMHY CKOPOCTU XMMUUYECKON peakLuy;

v [OHMMAaTh CYI[HOCTh OKHC/IMTE/IbHO-BOCCTAaHOBUTEILHOW peakKIMid Kak Tporiecca
repeHoca 3/1eKTPOHOB;

OMUCHIBaTh (B TOM UYMC/e M YpaBHEHUSIMU peakluil) TpoLecchl, TMpOTeKarolue Tpu
3J/IeKTPOJIM3€e PacIlaBOB 3/1eKTPOJIUTOB,;

v/ ONUChIBATL W pa3dyaTh W3ydyeHHbIe XUMUYECKHe BelecTBa (XJIOp, XJIOPOBO/OPOZ,
XJIOpUJbl, Cepy, CEepPOBO/IOPOJ, CEPHHUCTBIM Ta3, CePHYI KHCIOTYy WU ee COJM, a30T, aMMHaK,
a30THYIO KUCJIOTY U ee coiu, dhocdop, hochopHyto KUCIOTY, YI/IepOJ, YrapHbIi U YTIeKUC/IbIA
rasbl, yTOJIbHYH0 KUC/IOTY U ee COJIM, OKCH/, KpeMHHSs, KPDeMHHEBYIO KUCIOTY U ee COMN);

v/ KaueCTBEHHO OIpe/Ie/IITh Ha/lIMuKMe B COeUHEHHUSIX aHMOHOB COJISIHOM, CEPHOM, Yro/bHON
1 KpeMHHEeBOW KUCJIOT;

v’ K/IaCCU(PUIMPOBATH MU3yUeHHbIE XUMHUYECKHE COeJUHEHNS 110 Pa3HBIM MPHU3HAKaM;

v/ OMHUCBHIBATH [IEMOHCTPAIL[MOHHBIE U J1abOpaTOpPHBIE IKCIIEPUMEHTHI C H3yUeHHBIMU
BellleCTBaMU;

13



v\ QHa/IM3MpOBaTh 9KCIIEPUMEHTHI W  TEOPeTHYeCKWe CBENEeHHs, [Je/aTh U3 HHUX
YMO3aK/TFOUeHHs 1 BLIBO/IbI;

v (hopmy/upoBats 0OIIHe CBONCTBA META/VIOB KaK XMMHUYECKHMX 3JIEMEHTOB W IPOCTBIX
BeIIIeCTB;

v/ OMHUCBIBATh /IEKTPOHHOE CTPOEHHE aTOMOB 3/IEMEHTOB METaJl/IOB;

v\ OnMChIBaTL W aHaJIM3UMpPOBaTh CBOWMCTBA MPOCTHIX BEILECTB-META/IOB (Ha IpUMepe
I11eJI0YHBIX METAJUIOB, KaJIbIIHsl, aTFOMUHUS, yKejie3a) U UX COeJUHEeHU;

v NPOBOAWTHL CaMOCTOSITE/IbHO, HaOMogaTh (Ha ypOKe W B TIOBCEAHEBHOW JKU3HM),
OTMMUCHIBaTh U aHAIU3UPOBaTh XUMHUUECKHe SIBJIeHUs, XapaKTeph3yIollie pa3/nyHble CBOWCTBA
METaJIJIOB U UX COeAMHEHUI;

v’ CTPYKTypHMpOBaTh M3yueHHbI MaTepHas U XMMHUYECKYH0 WH(POPMALHIO, TIO/yYeHHYIO U3
JPYTHUX UCTOYHUKOB.

MeTanpeaMeTHbIE Pe3y/IbTaThl 00yUeHHUs
Yuaruecs: JO/HDKHBI yMenb:

v/ [IOHMMATh JIOTMKY Hay4YHOT'O MO3HaHKS;

v’ CTpOWTH, BBIIBUTATh U (POPMY/IHPOBATH TUIIOTE3bI, COTIOCTAB/IATE OIIMO3UI[AOHHBIE TOUKH
3peHust Ha HayuHYI0 1pobsiemy;

v Ha KOHKPeTHLIX TIpMMepax W/IIIOCTPUPOBATL C/IOKHOCTh  CTPOEHMsI MaTepuu
(KOpTyCKY/ISPHO-BO/THOBOW /lya/ii3M 3JIeKTPOHA), YCAOBHOCTb /000U KiaccudyKaluu TMpu

60/1bIIOM MHOT000pAa3UH BeLeCTB, KaXK/I0e U3 KOTOPbIX 00/1a/laeT YHUKA/IbHBIMUA CBOMCTBAMH.
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