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MMOACHUTEJIBHASA 3AITUCKA

[lporpaMmma 1O XMMHH Ha YpOBHE OCHOBHOrO o0lero o0pa3oBaHUs
COCTaBJieHa Ha OCHOBe TpeOOBaHHWI K pe3ylbTaraM OCBOEHHS OCHOBHOH
00pazoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3zoBaHus, IIPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHON pabovell NporpamMMsl
BOCIIMTAHHS U C yUYETOM KOHIETLMH MpenoiaBanus yueOHoro npeamera « XuMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoin Penepaiy.

[TporpaMma 1o XWMHHM [Oa€T MpeicTaBlIeHHe O LelsX, oOIluedl cTparerdu
oOyueHHsl, BOCIIUTAHHS ¥ Ppa3BUTHUS OOYYAIOIIUXCSH CpEACTBaMH y4eOHOro
npeamMera, yCTaHaBJIMBAET o0s3aTesnbHOoe IpeIMETHOE coJiep)KaHHue,
IpelycMaTpuBaeT paclpelelieHHe ero Io KilaccaM M CTPYKTYpUpPOBaHHE IO
paszenaM M TeMaM [pPOrpaMMbl MO XMMHH, OIpelessieT KOJUYECTBEHHBIC H
Ka4yeCTBEHHbIE XapaKTEePUCTHKH coJlepKaHus, PEKOMEHYEMYIO
MOC/IEIOBATEIbHOCT ~ M3YyYEHHUs]I XUMHH C Y4E€TOM  MEXKNPEJMETHBIX H
BHYTPHUIIPEIMETHBIX  CBA3€d, JIOTMKM Yy4dyeOHOro Imporecca, BO3pPacTHBIX
ocoOeHHOCTell O0ydYaloLIMXcs, ONpejeNisseT BO3MOXXHOCTH IpeaMmera s
peanusanvu TpeOOBaHUH K pe3ylbTaraM OCBOEHHUS OCHOBHOW o0pa3oBaTesbHOM
NporpaMMbl Ha YpOBHE OCHOBHOI0 001ero obpa3oBaHMs, a Takke TpeOoOBaHUH K
pe3ynbraTtaM o0yueHUsi XMMUH Ha YPOBHE lieJieil H3yueHHs TpeaMeTa U OCHOBHBIX
BHJIOB y4eOHO-II03HABATEIbHOU JEATEIbHOCTH OO0YYaloIIerocs IO OCBOSHHIO
y4eOHOro comepikaHusi.

3HaHWe XHMHM CIy)KHMT OCHOBOW il (OPMHPOBAHWS MHPOBO33PEHUS
00y4aromerocs, ero mpeacTaBIeHUi O MaTepHaIbHOM €IMHCTBE MHPA, BAKHYIO
poIb UIpaloT (QopMHUpyeMble XHMHEM MNpEICTaBIEHUS O B3aMMOIPEBPAIIEHHUSIX
SHEPruu M 00 3BOJIIOIIMH BELIECTB B MPUPOJE, O MyTAX pEIIEHHS TI00ANBHBIX
npo0JieM YCTOHYMBOrO pa3sBUTHSl YeJOBEYECTBA — ChIPbEBO, IHEPreTHYECKOi,
ITHILEBOH M 9KOJIOTHYECKOH 0e30MacHOCTH, MpobiieM 3paBOOXPAHEHHSI.

M3ydeHune XUMUU:

CIIOCOOCTBYET — pealu3allid  BO3MOXKHOCTEH Ul  CAMOpasBUTHUS W
(popmMupOBaHMs KyJIBTYpbI IMYHOCTH, e 061Iei 1 QYHKIIHOHAIBHON FPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHHUE MBIIUIEHHS U TBOPYECKHUX CIIOCOOHOCTEH
00y4arommMxcs, HAaBBIKOB HMX CAMOCTOSATENbHONW y4eOHOM  JesTeqbHOCTH,
OKCIICPUMEHTANIbHBIX M HMCCIIeJOBAaTeIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKHU3HHM, TaK U B MPOGECCUOHATBHOM JIeATEIbHOCTH;

3HaKOMHT CO CHEUM(UKOH HAy4HOTO MBIIUIEHUS, 3aKJIadbIBaeT OCHOBBI
[I€JIOCTHOI'O B3IVIs1a HA €IMHCTBO NMPUPOBI U YEJIOBEKa, SIBJSETCS OTBETCTBEHHBIM
dTarnoM B GOPMHUPOBAHUM €CTECTBEHHO--HAYYHONH MPAMOTHOCTH 00YUaIOIIUXCS;



cnocoOCcTBYeT (OPMHUPOBAHMIO LIEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO-
-Hay4YHBbIM 3HaHHSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOH BKJIaJl B 9KOJIOIHYECKOe
oOpazoBaHMe 00yYarOIIMXCS.

JlaHHbIe HanpaBieHHs B OOyd4eHMH XHMHH OOECTIeYHMBAIOTCS CIEHH(PUKOH
colepkaHus y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCS  [€Iaroru4ecKd
a/lalTHPOBaHHBIM OTpaXKeHHeM 0a30BOi HAYKH XMMUHU Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111ero o0pa3oBaHUs OPHMEHTHPOBAH Ha
OCBOEHHE OOYYarOLIMMHCS CHCTEMbI IEepBOHAYAIbHBIX MOHATHH XWMHH, OCHOB
HEOPraHWYeCKOM XHMMHH W HEKOTOPBIX OTHEIbHbIX 3HAYMMBIX IOHATHH
OpPraHu4YeCcKOW XMMHH.

CtpykTypa coaepkaHusi IporpaMMbl 110 XMMUU C(HOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro mnoaxona K eé usydenuto. CojepkaHue CKIaIbIBAETCH W3 CHCTEMBI
NOHATUH 0 XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI ITOHITHH 0 XUMHYECKOU
peakuuu. OOe 3TH CcHCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 TPUHLIMITY
MOCJIE/IOBATEILHOIO Pa3BUTHS 3HAHHMI Ha OCHOBE TEOPETHUYECKHUX IIPe/CTaBICHHUM
Pa3HOrO ypOBHS:

— aTOMHO--MOJIEKYJISPHOTO YY€HHUs KaK OCHOBBI BCEr0 eCTeCTBO3HAHHS,

— Ilepuonuueckoro 3akona /1. M. MeneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— Y4Y€HHs O CTPOCHHUH aTOMa U XUMHYECKOH CBSI3H;

— TPpeICTaBIeHHH 00 DSIeKTPONUTUYECKOH [IUCCOLMAllUM BELIECTB B
pacTBopax.

Teopernueckne 3HaHMS paccMaTpUBAKOTCS HA OCHOBE JMITMPHYECKH
TIOJTyYEHHBIX W OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIE0BATEIBHO OT OAHOIO
YPOBHSI K JApYyroMy, BbINOJHAS (YHKIHMH OOBICHEHHS W TMPOTHO3MPOBAHMS
CBOHCTB, CTPOEHMS M BO3MOYKHOCTEH MMPAaKTHYECKOTO MPHUMEHEHHS W IOJTy4eHHS
M3y4aeMBbIX BEILIECTB.

OcBoenne mporpamMMel MO XHMHHM  CIOCOOCTBYeT  (DOPMHPOBAHMIO
MPEJICTABICHUS O XHMHYECKOH COCTaBIISIOIIEed HAyYHOH KapTUHBI MHpa B JIOTHKE
e€ CHCTEMHOH NPHUPOIBI, LEHHOCTHOIO OTHOIIEHHS K HAy4YHOMY 3HAHHIO H
METOJaM TMNO3HaHHSA B Hayke. M3ydeHMe XUMHH INPOUCXOIUT C TNPUBICYCHHEM
3HAaHWH W3 paHee M3Yy4YeHHBIX y4eOHBIX mnpeameToB: «OKpYKaIOWUA MUPY,
«buonorus. 5-7 xnacce» u «®u3Mka. 7 K1ace».

Ilpy wW3ydeHHM XHMMHH [POMCXOAMT (OPMHMPOBAHHME 3HAHMH OCHOB
XHMMHWYECKON HayKH KaK OOacCTH COBPEMEHHOI'O €CTEeCTBO3HAHUS, MPAKTHYECKOM
ACATEIIBHOCTH YeJIOBEKA M KaK OJHOT0 W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3ajaya y4yeGHOrO mpeaMeTa COCTOMT B (hOPMHPOBAHHH CHCTEMBI XMMHUECKHX
3HaHUH — BaKHEHIMX (DAKTOB, MOHSTHM, 3aKOHOB 1 TEOPETHYECKHX I10JI0KEHHH,
AOCTYNHBIX 0000IIeHUH MHPOBO33PEHYECKOTO XapakTepa, sA3blka HAyKH, B



NPUOOIIEHUHM K Hay4YHbIM MeETOAaM [IO3HAHWs MpPH HM3YYEHWH BELIECTB H
XHMHYECKUX peaKLuil, B QOPMUPOBAHUU M Pa3BUTHUHU MO3HABATE/IBHBIX YMEHHH U
HX TIPUMEHEHUUM B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-UCClIe0BaTeNbCKOM
JesATeIbHOCTH, OCBOCHUHM IpaBUll 0€30MacHOrO OOpallleHUsl C BEIIEeCTBAMH B
MMOBCEJHEBHOM KU3HU.

ITpu u3yyeHMHM XMMUHM Ha YpOBHE OCHOBHOIO 00ILEro oOpa3oBaHUs BayKHOE
3Ha4Y€HHe NNPUOOpeu TaKue LeH, Kak:

— (opMupoBaHHe HMHTEIIEKTyalbHO pa3BHTOM JIMYHOCTH, TOTOBOH K
caMo000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO PpEIIeHHH,
CrOCOOHOM aganTHPOBATHC K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KH3HH;

— HalpaBlIeHHOCTh OOy4YeHHWs Ha CHCTeMaTH4YecKoe MpHOOIIeHHe
00y4aroImuXcsi K CaMOCTOSTEIbHON I103HABATENLHON JEATEIbHOCTH, HayYHBIM
MeTonaM IMO3HaHHs, (QOPMHUPYIOIIMM MOTHBAIMIO M Pa3BHTHE CIOCOOHOCTEH K
XUMHUH;

— obecreveHue yCIOBHiA, CIIOCOGCTBYIOIIMX MPHOOPETEHHIO 00YHAOLMMHCS
OIBITa Pa3HOOOPA3HON NesSTeNbHOCTH, IMO3HAHWS W CaMOIO3HaHHS, KIFOYeBBIX
HaBBIKOB (K/IIOYEBBIX KOMIETEHIIHI), MMEIOIINX YHUBEPCAIbLHOE 3HAYEHHE IS
pa3THYHbIX BUOB AESITEIBHOCTH;

— ¢GopmupoBaHHe O0IIelH (YHKIHMOHAIBHON MW €CTeCTBEHHO-HAYYHOM
'PaMOTHOCTH, B TOM YHCI€ YMEHHUH OOBACHATH M OLEHUBATh SBIEHUS
OKpPY’alollero Mupa, HCIOJIb3ysi 3HAHUS W OMBIT, MOJyYeHHBbIE MpPU W3YYEHUHU
XMMHH, NPUMEHATh MX NPU pELIEHHWH MNpo0JeM B TIOBCEAHEBHOW XHU3HH H
TPYAOBOU IESATEIbHOCTH;

— (¢opmupoBaHHe y OOY4YalOWIMXCS TI'yMaHUCTHYECKHX OTHOLICHMH,
[IOHMMaHUsi LEHHOCTH XUMHUYECKHX 3HAHWM s BBIPAOOTKH SKOJIOTHYECKH
11eJ1ecO00pa3sHoro MOBeIeHUs] B OBITY W TPYAOBOM J[EATEILHOCTH B ILEJAX
COXpaHEHHUs CBOETO 3/I0POBBS U OKPYIKaIOIIEeH MPUPOIHON CPeIbI;

— Pa3BUTHE MOTHBAlMM K OOYYEeHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHWUIO HA OCHOBE YCBOEHHS OOIIeuYeIOBeYeCKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HaHHOMY BBIOOPY NMpOdUIIsi U HaNpaBIEHHOCTH AajJbHEHIIEero
o0ydeHwus.

OOwiee wumcno 4YacoB, OTBEAEHHBIX /s M3YYeHHs XMMHM Ha YPOBHE
OCHOBHOTO 0buIero o6pa3zoBanus, cocransier 136 4acos: B 8 ki1acce — 68 4acos (2
4aca B Hefleqo), B 9 knacce — 68 yacos (2 yaca B HEZIENIO).



COJAEP/KAHUE OBYYEHUSA

8 KJIACC

IlepBoHaya/ibHbIEe XHMHYECKHE NOHATHH

IIpeamer xumuu. Poib XMMHHU B JKHM3HHM 4YelloBeKa. XUMMHUs B CHCTEME HayK.
Tena u BewecrBa. @u3nuecKHe CBOWCTBA BEIECTB. ArperaTHOe COCTOSIHHE
BelecTB. [loHsiTHe 0 MeTonax Mmo3HaHWs B XMMHH. YHCTBIE BEIECTBA M CMECH.
Cnoco0sl pazieneHus cMmeceii.

ATOMBI W MoOJIeKy/Ibl. XHMHYeCKHe 3jJeMeHThl. CHMBOJBI XHMHYECKHX
aneMeHTOB. [IpocThie u croxHbIe BeliecTBa. ATOMHO-MOJIEKYISPHOE YUEHHE.

Xumuyeckass ¢opmysia. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSHCTBA COCTaBa BellecTB. (THOCHTeIbHAas aToOMHas Macca.
OtHocuTenbHasi MoKy IsipHas Macca. MaccoBasi 101 XMMHYECKOrO 2JIEMEHTA B
COeTUHEHHH.

KonnuectBo BemectBa. Mones. MossipHast Macca. B3auMOCBSI3b KOJTHYECTBa,
Macchl M 4YHMCJIa CTPYKTYPHBIX €IWHHII BellecTBa. Pacuyérel 1o QopmyiaMm
XUMHYECKHX COEMHEHUH.

Dusnuyeckue ¥ XMMHYECKHE SBJIEHHS. XMMHUECKas peakius U €€ MPU3HAKH.
3aKOH COXpaHEeHHs MaccChl BelIeCTB. XMMHUeckue ypaBHeHus. Kinaccuduxarms
XUMHYECKUX peakluil (CoeIuHeHuUs, pa3jIOKEeHuUs, 3aMellleH s, OOMeHa).

Xumuueckuit 3kchepumenm:

3HAKOMCTBO ¢ XMMHMYECKOHW NOCYIOM, MpaBUjiaMH paboThl B J1adOpaToOpuu U
npuéMamMu oOpallleHHs ¢ JabopaTOpHBEIM 000pPYI0BaHHUEM, H3YYEHHE H OMHCAHHE
(usMuecKkux CBOWCTB 0Opa3sloOB HEOPraHMYECKMX BelIecTB, HabIoAeHHe
¢usuyecknx (miaBieHuWe BOCKa, TasHHE JbJa, PACTHPAHHE caxapa B CTYIIKe,
KHTIEHHe W KOHJEHCAalUsl BObl) U XMMHUYECKUX (FOpeHHEe CBe4H, NMPOKaTMBAHUE
MEeJIHOW MPOBOJIOKH, B3aMMOIEHCTBHE Mela ¢ KMCJIOTOM) SIBIEHUH, HAOIOIeHHE U
ONMHCAaHWe MPU3HAKOB MPOTEKAHMS XMMHYECKHX peakiuil (pa3ioxeHUe caxapa,
B3aMMOJ/ICHCTBHE CEPHOM KHCIIOTHI C XJIOPHIOM Oapusi, pa3iokeHHe THIPOKCHIA
menu (II) mpm HarpeBanum, B3aumoaelcTBHE xene3a ¢ pacTBopoM comu meau (I1),
H3y4YEeHHE CIIOCODOB pa3lesieHHs CMeceil: ¢ TMOMOIIBI0 MarHuTa, (hUiIbTPOBaHHE,
BBITITApUBAaHUE, TUCTUIUIALMS, XpoMaTorpadus, MpoBeeHHe OYUCTKH MMOBApEHHOH
COMM, HaONIONEHHe W  ONUCAHWE  pPe3yJbTaTOB  MPOBEIECHHS  OIbITA,
HITIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHHe MoOJeled MOJIeKyJl
(IrapocTepiKHEBBIX ).

BaxkHelHe npexcTaBuTeH HEOPraHHYECKHX BElIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopon — snemeHT U mpocTtoe
BemlecTBo. Haxoxnenne kuciopoma B mpupone, (GU3HMYECKHE M XHMHYECKHE
cBorcTBa (peakuuu ropenus). Oxcupabl. IlpumeHenue kuciaopoga. CrocoGbl



NOJlyYeHHs KHCIopoJa B JabopaTOpud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopona B npupoje. O30H — alyioTpornHas MoauGUKalis KHCIOpOo/a.

TennoBoit >ddexT XUMHUUECKOH peakinH, TEPMOXHMHYECKHE YpPaBHEHHS,
OK30- U SHAOTEPMHYECKHE peaKUuH. TOIUIMBO: yrojb W MeTaH. 3arpsi3HeHUe
BO3/yXa, yCHIIEHHE TAPHUKOBOIo 3(deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bomopon — »nemeHT M mpocroe BemecTBO. HaxokaeHue Bomopoaa B
npupone, (usMyYeckMe W XWMHMYECKME CBOMCTBA, INPUMEHEHHE, CIIOCOObI
nojxy4deHusi. Kuciaotsl u comnu.

MounsipHblit 00BEM ra3oB. PacuéTel o XUMHYECKHM YPABHEHHUSAM.

@usnveckde CcBOWCTBa BOAb. Boma Kak pacTBopuTelb. PacTBOpHI.
HacelilllenHble ¥ HeHachIlleHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBas nons BemecTBa B pacTBope. XMMHUYECKHe CBOHCTBA BObl. OcHOBaHUS.
Pone pacTBOpoB B npupoae u B H3HH YenoBeka. KpyroBopoT BOJbl B IPUPOJIE.
3arpsisHenye NpUPOAHBIX Boj. OXpaHa U OYMCTKA NPHPOIHBIX BOJI.

Knaccuduxanms nHeopranmueckux coemunenui. Oxcuasl. Knaccupuxarms
OKCHZIOB:  coyieoOpasyromiie  (OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHbIE) H
HecosieoOpasyromue. HomeHknarypa okcuaoB. Pusnueckue ¥ XHMHUYECKHE
CBOMCTBA OKCHIOB. [TonyueHue okcuI0B.

OcHoBanus. Kraccudukanms OCHOBaHMWI: MENOYM M HEPACTBOPUMBIE
ocHoBaHUA. HomeHknatypa ocHoBanuii. ®u3nyeckue W XHUMHUYECKHE CBOWCTBA
ocHoBaHuil. [lonyuenune ocHoBaHMI.

Kucnorer. Knaccudukauus xucnor. Homenknarypa kucnor. ®usnueckue u
XHAMHYECKHE CBOWCTBa KHciIOT. Psan axktusHoctu MerauioB H. H. Bekerosa.
[Tonyuenue kucmor.

Comu. Homenknatypa coneii. ®dusuyeckue M XMMHUYECKHE CBOMCTBA coJleil.
[Tony4yenue conei.

['eHeTHUecKast CBsI3b MKy KJaCCaMH HEOPTaHUUECKHUX COEIMHEHHI.

Xumuueckuii Ixcnepumenm:

Ka4€CTBEHHOE OMNpeJeIeHHE COAEeP/KaHUusd KUCIopoJa B BO3AyXe, NMOJTy4YeHue,
COOMpaHHWe, paclo3HaBaHWe M H3yueHHEe CBONCTB KMCIOpOAa, HabmojeHHe
B3aMMO/ICHCTBHs BEIIECTB C KHUCJIOPOAOM M YCJIOBHS BO3HMKHOBEHHS H
NPEKpalleHusi TOpeHus (moxkapa), O3HaKOMIIeHHe ¢ oOpaslaMu OKCHIOB U
OMHCaHHWe HX CBOMUCTB, IOJydeHHEe, COOHMpaHHe, paclo3HABAHWE W H3yueHHE
CBOHCTB BOZOpoJa (ropeHue), B3aumoJeiicTeie Bogopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIIOJIB30BaHKE BMIE€OMATEPHAIOB), HAGIIOAEHHE 0OpPA3IOB BEIECTB
KOJIM4eCTBOM | Moub, HcciaenoBaHue ocoOeHHOCTeH pPacTBOPEHHUSI BEUIECTB C
Pa3IMYHOM pacTBOPMMOCTBIO, IIPUTOTOBJIEHHE pPAcTBOPOB C OMNpeAelEHHOM
MacCCOBOH JI0JIEH pacTBOPEHHOIO BEIIECTBA, B3aMMOEHCTBUE BOMBI ¢ METAIAMU
(HaTpyeM W  KajblueM) (BO3MOXHO  HCIIOJIB30BaHHE BUJIEOMATEPHUAIIOB),



MCCIIeIOBaHHE 00pa3lloB HEOPraHHYECKHX BEHIECTB PA3IMYHBIX  KIJIACCOB,
Ha0Io/IeHle U3MEHeHHs! OKPACKHM MHIMKATOPOB B PacTBOpPAaX KMCIOT M ILIenouei,
u3ydeHue B3aumonencTBus oxcuna meau (II) ¢ pactBopoM cepHOM KHCIOTHI,
KHACJIOT € MeTajllaMH, peakLHMH HeHTpalu3alky, TMOoJydeHHe HepacTBOPHUMBIX
OCHOB2HHii, BHITECHEHHWE OIHOTO MeTa/lla JAPYI'MM M3 PacTBOPa COJIH, PELIeHHE
SKCICPUMEHTAIBHBIX 3aja4 1o Teme «BaxkHeHIne Kiacchl HEOpPraHUYECKUX
COEJIMHEHHUIY.

Ilepuoauueckmii 3akon u Ilepuoguveckasi cHCTEeMAa XHMHYECKHX
sjiemenToB JI. M. MenaeneeBa. Crpoenne aToMoB. XHMH4YeCKasi CBS3b.
OKHCIHTEILHO-BOCCTAHOBHTE/IbHBIE PeaKIHH

IlepBble MOMBITKH KJIACCH(UKAIMA XHMHYECKUX 3IeMeHTOB. [loHATHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (IeJOYHBIE M IIeJOYHO3eMENbHBIE MeTalIbl,
r'aJIOreHbl, UHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yioT aM(poTepHbIe OKCUIbI
U TUIPOKCHUIBI.

Ilepuonnueckuii 3akon. [leprogudeckas cucteMa XUMHYECKUX 3J1eMeHTOB /.
W.  MenneneeBa. Koporkonepuonanas u  JUIMHHONEpHOAHAs  (DOPMBI
Ilepromuyeckoil cUcTEMbl XUMHYECKHX JJIEMEHTOB . U. Menneneesa. Ilepuoasi
U rpynnbl. ®u3p4ecKUil CMBICI MOPSIKOBOIO HOMEpPa, HOMEPOB IE€pHoja |
IPYIIIBI 3J€MEHTA.

Crpoenne atomoB. Coctas atomubIX saep. M3otomnsl. DnekTponsl. CTpoeHue
DJIEKTPOHHBIX ~ 000/I04eK aToMOB rmepBbiX 20 XHMHYECKHX JIIEMEHTOB
Ileprnonuueckoii cucremsr JI. Y. Menneneepa. XapaKTepHCTHKA XHMHMYECKOTO
SJIEMEHTA M0 ero noJjoxeHuro B [lepuoguyeckoii cucreme /1. M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHsl pajJdyca aTOMOB XMMHYECKHX JJIEMEHTOB,
METAITIMYECKUX U HEMETAJUIMYECKHUX CBOUCTB IO IPYIIIaM U IePHOIaM.

3uauenue [lepuonnyeckoro 3akona u [lepuoauueckoii cHCTeMbl XMMHYECKUX
SJIEMEHTOB ISl pa3BUTHs Hayku W npakTuku. JI. M. MenneneeB — ydéHwlii H
IpaXKJaHuH.

Xumunyeckas cBsi3b. KoBaneHTHas (monspHas M HENOJNSApHAas) CBSA3b.
DNeKTPOOTPHIIATEILHOCTD XMMUYECKHX 3IeMEHTOB. MIOHHAS CBSI3b.

Crenenp  okucienusi.  OKMCIUTeNbHO--BOCCTAHOBHTENEHBIE  PEaKIHH.
IIpoueccs! okucnenns u Boccranonenus. OKHCIATENH H BOCCTAHOBHTEIIH.

Xumuueckuii IkKcnepumenm:

M3y4eHHe O00pa3loB BELIECTB METAJIOB M HEMETA/LIOB, B3aUMOEHCTBHE
THIPOKCHJA LIMHKA C pacTBOpaMM KHUCJIOT W MIeJIoYeil, TpOBeJIeHHEe OIIBITOB,
WIUTIOCTPUPYIOIIMX ~ MPUMEPhl  OKUCIHUTEITbHO-BOCCTAHOBUTENIBHBIX  peaKIIHi
(ropeHue, peakluu pasiokKeHus, COeTHHEHHUS).

Mescnpeomemmusie ceazu



Peanusanms MeXnpenMeTHBIX CBs3€il NpU M3yuyeHHH XMMHM B 8 Kiacce
OCYIIECTB/ISAETCA Yepe3 MCIOJAb30BaHHE KaK OOIIMX ecTeCTBeHHO--HAyYHBIX
MOHSATHH, TaK U MOHSATUH, SBJISIOLIMXCA CUCTEMHBIMH [UIS OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIHKJIA.

OOb1uKe ecTecTBEeHHO--HAYYHBIE TIOHATHS: HAYYHBIM (aKT, MIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTe3, KilaccudHKaius, MNepPHOJUIHOCTh, HaOJIOEHHE,
3KCIIEPUMEHT, MOJIEJIMPOBaHUE, U3MEPEHHUE, MOJIENTb, SIBICHHE.

@usuka: MaTepus, aroM, 3JeKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIHI,
M30TOMbl, PaIHOaKTHBHOCTb, MOJIEKY/a, SMEKTPUUYECKUN 3apsij, BElIeCTBO, TeElO,
00BEM, arperaTHOe COCTOSIHHE BEILECTBA, ra3, (pU3HMYECKHE BEIMYMHBI, €IHHHIIBI
U3MEepeHHs, KOCMOC, IJ1aHeThl, 3B&31bl, CoHIIE.

buonorus: gorocunres, npixanue, Guochepa.

['eorpadus: armocdepa, ruapoctepa, MuHEpanbl, TOpPHbIE [OPOJBI,
NI0JIe3HBIE HCKOIaeMBble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XHMHYecKast peakuusi

Ilepuonuueckuii 3akon. [Teproauueckas cucTeMa XUMUYECKUX dJIeMeHTOB J1.
W. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHYECKHX DJJIEMEHTOB [I€pPBbIX TPEX TMEpPHOJIOB, Kaiuus, KalblLMsl H HX
COEIMHEHHWH B COOTBETCTBUHM C TMOJOXEeHHEM 3JeMeHTOB B [lepuomuueckoi
CUCTEME M CTPOEHUEM HX aTOMOB.

Crpoenme BeliecTBa: BHABI XHMHYECKOH CBSI3M. THIbI KPUCTAITHYECKUX
pelI€ToK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTAIITHUECKON PEIIETKH U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudukanus u HOMeHKIATypa HEOPraHWYECKUX BELIECTB. XHMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IM4HBIM KJI4CCaM HEOPraHHMYecKHuX
COeIMHEHHH, FTeHeTUYECKas CBS3b HEOPTaHMYECKHUX BEIIIECTB.

Knaccupuxaims XHMHYeCKHX peakidii 10 pa3IMYHBIM MIPU3HAKAM (II0 YHCITY
M COCTaBy YYacTBYIOIIMX B peaKkUWH BEILIECTB, IO TeIioBoMYy 3¢dexTy, Mo
U3MEHEHUIO CTETIeHEeH OKHUCIIEHUs XUMHYECKHX 3JIEMEHTOB, M0 00paTHUMOCTH, IO
Y4YacTHIO KaTaju3aTopa). JK30- U SHIOTePMHYECKHE PEaKIHH, TePMOXUMHUYECKHE
YPaBHEHHUSI.

[lonsitve o ckopocTH xuMH4Yeckod peakiuu. [loHsiTHe 06 OOpaTHMBIX H
HeOOPaTUMBIX XMMHYECKHX peakuusx. [IoHATHE O FOMOTEHHBIX M TeTepOreHHBIX
peakuusx. [lonarue o xaranuse. [ToHsTHE 0 XUMHUYECKOM paBHOBeCHH. DAaKTOPHI,
BIIMAIOIIME Ha CKOPOCTh XMMHYECKOH peakiud M TMOJIOKEHHEe XUMHYECKOTro
PaBHOBECHS.

OKHCITHTENPHO-BOCCTAHOBUTEIbHBIE  PEaKlMM,  3JEeKTPOHHBINH  OanaHc
OKHMCITHTEIbHO-BOCCTAHOBHUTENbHOH  peakiuu.  CocTaBieHwe  ypaBHEHMH



OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid ¢  MCIOJb30BAaHHEM  METOja
3IEKTPOHHOrO OanaHca.

Teopus >1eKTPOTUTHYECKON TUCCOLHALIMHA. DIEKTPOIUTHI ¥ HEIIEKTPOJIUTHL.
Karronsl, aHHOHBI. MeXaHH3M AMCCOLMALMU BELIECTB C Pa3IMYHBIMH BHAAMH
XUMUYeCKOH cBA3U. Crenens quccounanuu. CHUIbHBIE U cabble 3IEKTPOTUTHL

Peakuuu nonHoro o6MeHa. YClIoBUsi IPOTEKAHUS peakinii HOHHOro oOMeHa,
IIOJIHBIE ¥ COKpalll€éHHbIE HOHHBbIE YypaBHeHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHHM M cojJed B cCBeTe MpeACTaBIeHUH 00 3JIEKTPOIUTHYECKOM
aucconuannu. KauecTBeHHble peakiiiu Ha HOHBI. [IOHSATHE O THIPOJIH3€E COJIEH.

Xumuueckuii IkKcnepumenm:

O3HAaKOMJICHHE C MOJEISAMHM KPUCTAUIMUECKMX PeLIETOK HEOpraHu4ecKHUX
BEIIECTB — META//IOB U HeMmeTalloB (rpadura v anmasza), CIOXKHBIX BEHIECTB
(X70puia HaTpHUst), UCCiIeNOBaHKUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOH peaKiuu
OT BO3JCHCTBHS pa3IMYHBIX (DaKTOPOB, HCCIEIOBAHUE 3JIEKTPOMPOBOAHOCTH
pacTBOpPOB BELIECTB, IMpolLecca JUCCOLMAllMM KUCIOT, LUeNo4Yed U collel
(BO3MOXHO  HCIOIB30BaHME BHAEO MATEPUATIOB), MPOBEJEHHE  OIMBITOB,
HIUIIOCTPUPYIOUIMX  IIPH3HAKM  [POTEKaHWs  peakUMid HOHHOro  oOMmeHa
(oOpasoBaHue ocajka, BbIIENeHHME Tra3za, OOpa3oBaHHE BOJbl), OMBITOB,
WUIIOCTPUPYIOLIHX  NIPUMEPBbl  OKUCIIMTEIIbHO-BOCCTAHOBHUTENIBHBIX — peaKLui
(ropenue, peakLHH pasiokKeHHUs, COeJMHEHHUs), PACO3HABAHHE HEOPraHWYECKUX
BCUIECTB C TIOMOIIBI  Ka4eCTBEHHBIX peakUMd Ha MOHbI, pEILIEHHE
SKCIIEPMMEHTANIbHBIX 3a/1a4.

HemeTanabl H X coeJHHEHHS

OOmass  xapakTepucThka ranoreHoB. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTereHH okuciaeHus. CTpoeHue H (U3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TanoreHoB. XHMHMYECKHE CBOMCTBA Ha [pHUMepe XJopa
(B3auMoeiicTBHE C METallllaMi, HeMeTalaMH, LIeJoYaMH). XJI0pPOBOAOPOL.
ConsHas KHMCIIOTa, XMUMHYECKHE CBOWCTBA, IOJyYeHHe, NpuMeHeHue. JlelicTBue
XJIopa U XJIOPOBOAOPOJA Ha OpraHuM3M uejoBeKka. BakHelImue XJIOpHIbI U HX
HaXO0XK/IeHHE B MPUPO/IE.

Obmas xapakrepucTuka 31neMeHToB VIA-rpynnbsl. OCcoGEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble CTeNeHH okucieHus. CTpoeHue W (Pu3MUecKHe CBOHCTBa
MPOCTHIX BELIECTB — KHCIOPOa H cepbl. ANIOTPONHbIE MOAUDHUKAILIMM KACTIOpOIa
u cepbl. Xumudeckue cBoiictBa cepsl. CepoBoaoOpos, cTpoeHue, (pusHdecKue u
XHUMHYECKHe cBOMCTBA. OKCH/BI Cepbl KaK MpeACTaBHTENH KHUCIOTHBIX OKCHIIOB.
CepHas xwmcrnora, ¢usMueckme © XHMHYecKHe cBoiictBa (oOuMe Kak
NPEeaCTaBUTENIs Kjlacca KHCIOT U crnenuduueckne). XHUMHYECKHE peaKIluH,
JI)KAlIHE B OCHOBE IPOMBILIJIEHHOIO CIOoco0a MOMy4YeHHs CepHOH KHCIOTHI.
IIpriMeHenne cepHoit KucioTel. ComM cepHON KUCIOTHI, Ka4eCTBEHHAs peakius Ha



cyabdar-noH. HaxoxneHwe cepbl W eé coeaMHeHMH B Npupoje. XUMHYIECKOE
3arpsA3HEHHE OKpYJKalollled cpeabl COeQUHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIOCOOBI €r0 MpeaoTBpalleHHUs.

Obmas xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OcOOeHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe CTENeHU OKUCIEeHHs. A30T, paclpocTpaHeHHe B IPUPOJE,
(usnveckue 1 XUMH4IecKkue cBoicTBa. KpyroBopor asora B npupoje. AMMHAK, ero
Gu3nyeckre U XUMHYECKHE CBOMCTBA, MoTydeHue U npumeHerne. Cold aMMOHHS,
HX (QU3NUEeCKHe U XUMHUYECKHE CBOWCTBA, NpuMeHeHue. KauecTBeHHas peakuus Ha
HOHBI aMMOHMS. A30THasi KHCJIOTa, €€ MoJlydeHHe, (U3HYeCKHe U XUMHYECKHE
CBOMCTBa (OOLIMe KaK NpeACTaBUTENs Klacca KHUCIOT H  CIelU(pHYECKHUe).
Wcnonp3oBaHWe HHUTPAaTOB M CONEM aMMOHHsS B KadecTBE MHHEPAIbHBIX
ynoOpeHuil. XuMuveckoe 3arps3sHeHHe OKPYIKaKOIEH cpelibl CoeIMHEHUSIMH a30Ta
(KMCIIOTHBIE JOXKIH, 3arps3HEHHEe BO3IyXa, I[OYBEl M BOH0EMOB). Docdop,
alnoTponHele MoaMpukauuu docdopa, usmyueckue U XMMUYECKHE CBOMCTBA.
Oxcnn docdopa (V) u pochopras kucnora, GusnuecKrHe 1 XAMUYECKHE CBOMCTBA,
nonydyenue. McnonszoBanue gocdaroB B kayecTBe MUHEPAJIBHBIX y100peHHA.

OO6uias xapakrepuctuka snemMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOEHHS
aTOMOB,  XapakTepHble  CTENEHH  OKHCIeHUs.  YTIepol,  aUlOTPOIHbIE
MOIM(MHKAILIMK, DPAaclpOCTpaHeHHe B MNpUpoje, (GHU3MYECKHe W XUMHYECKHe
cBoicTBa. Azncopbuus. Kpyrosopot yrinepona B npupoae. OKcuabl yriepojaa, ux
(Guspyeckne M XUMHYECKHE CBOWCTBA, MeiCTBUE HA IKHUBbIE OPTraHU3MBI,
NOJy4YeHHEe M MPUMEHEHHE. DKOJIOrMueckue npoOsieMbl, CBA3aHHBIE C OKCHIOM
yrnepona (IV), runmoresa rinoGanbHOTO TOTETUIEHHS KIUMaTa, NapHUKOBBIN
>bdekT. YronpHas KuciaoTa U €€ conu, ux (U3MYecKue U XUMHUYECKHe CBOMCTBA,
nojyyeHne W npuMeHeHHe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnons3oBaHue kapOOHATOB B OBITY, MEIMIMHE, MPOMBIILIEHHOCTH ¥ CEIbCKOM
XO35IUCTBE.

IlepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIECTBAX KaK O COCIHMHEHHSIX
yriieposaa (MeTaH, 3TaH, 3THJIeH, alleTUJIeH, 3TAHOJI, [IMIEePHH, YKCYCHas KUCIO0Ta).
IlpvposHble HCTOYHHMKM yriIeBOAOPOAOB (Yrojib, MNPUPOAHBIA Tra3, HeQTh),
NPOAYKTEI UX MepepaboTku (OeH3WH), WX POjab B OBITY M NPOMBILUIEHHOCTH.
[TonsiTHEe O GHONOTHYECKH BaKHBIX BEIIECTBAX: XKUpaX, OejKax, yriieBoJax — H uxX
polM B JKM3HHM 4eloBeKa. MarepuanbHoe eIMHCTBO OpPraHHYECKHX H
HEOPraHU4YeCKUX COeIMHEHMH,

Kpemuuii, ero ¢usuyeckue ¥ XHMHYECKHE CBOWCTBA, TIOJydYeHHE H
npumeHenne. CoeauHeHus kKpeMHUss B mpupome. OOGmme mnpexactaBieHust 00
okcune kpemuus (IV) u xpemHueBoi kuciore. CHIMKAThl, UX HCHOJIb30BAHUE B
OBITY, B NMPOMBINLIEHHOCTH. BaxHeHIMe CTpoUTeIbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, kenae300eToH. [IpobGaemMbl Ge30MacHOr0 HCIOJIB30BaHUS
CTPOUTEJILHBIX MAaTepPUalIOB B OBCEIHEBHOM KU3HHU.

Xumuueckui IKcnepumeHm:

H3y4yeHUue oOpa3llOB HEOPraHUYECKUX BEIIEeCTB, CBOWCTB COJSIHOW KHUCIIOTEI,
NpOBEICHHE KaueCTBEHHBIX peaKIMil Ha XJIOPUA-WOHBI U HaOIIOJeHHe NTPU3HAKOB
UX MpOTEKaHHsl, ONBITHI, OTpakaroulke (u3uUecKHe M XUMHYECKHE CBOMCTBA
rajloreHOB M MX COeJWHEHHH (BO3MOXKHO KCIIOJIb30BaHHe BHUICOMAaTEpPHAIIOB),
O3HaKOMJIeHHe ¢ oOpa3uaMu XJOpUIOB (rajJloreHUI0B), O3HAKOMIIEHHE C
obpasuamu  cepel W €€  COeNMHEHMSIMH  (BO3MOXKHO  MCIIOJIb30BaHHUE
BHJIeOMaTepHaoB), HaOMOIeHHE TMpolecca O0yTIMBaHUS caxapa 0] AEHCTBUEM
KOHLIEHTPUPOBAaHHOM CEpHOM  KHCJIOTBI, H3YyYE€HHE XUMHUYECKHX CBOKCTB
pa30aBIeHHON CepHOM KUCIIOTHI, IPOBEIEHHE KA4eCTBEHHOM peakliy Ha cybdar-
HOH M Hab/oJeHHe NpH3HaKa e€ MpPOTeKaHHs, O3HAKOMJIeHHE ¢ (QU3HYECKMMHU
CBOMCTBaAMHM as3oTa, ¢ochopa M HX COeAUHEHHWH (BO3MOMKHO HCIIOJIB30BAHHE
BHJIEOMATEpPHAIOB), 00pa3liaMu a30THbIX U (OcOpPHBIX yHOOpEeHHM, MOJIyYeHue,
cobMpaHue, pacro3HaBaHHWe W H3Y4YeHHE CBOWCTB aMMuakKa, NpOBEJIECHHE
Ka4eCTBEHHBIX pPeakluii Ha HOH aMMOHUS U (ocdaT-uOH U U3yuyeHHE NPHU3HAKOB
UX NPOTEKaHMs, B3aUMO/ICHCTBUE KOHLIECHTPUPOBAaHHONW a30THOM KHCJIOThI ¢ ME/IbIO
(BO3MOKHO  HCIMOJIB30BaHHE BUIEOMATEePHAJIOB), H3ydyeHue  Mojeein
KPHCTANIMYECKUX pelETOK anmasza, rpadura, QysiepeHa, O3HaAKOMIIEHHE C
MPOLIECCOM  aacopOLMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAaHHBIM YIVIEM H
YCTPOMCTBOM IIPOTUBOTra3a, MoONydyeHHe, coOupaHue, paclio3HaBaHWe U HM3y4YeHHE
CBOMCTB YITIEKHCIIOTO ra3a, MpOoBe/eHHe KauyeCTBEHHbIX peakiui Ha KapOoHaT u
CUIIMKaT-HOHbl M M3Yy4YEHUE T[IPU3HAKOB HUX IIPOTEKAHHs, O3HAKOMIIEHHE C
NPOAYKIHEeH CHUIMKATHOHW TPOMBIIUIEHHOCTH, pEIIeHHe SKCIepUMEeHTalbHbIX
3aJ1a4 1o TeMe «BakHeililne HeMeTaTbl U UX COeMHEHUS.

MeTtanabl 1 UX coeIMHEHHS

OOw1ast XxapaKTepucTHKA XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHHWH
X mnonoxeHus B Ilepuomuueckodt cucteMe xumuyeckux siemeHToB /[ M.
MenneneeBa u crpoerus aromoB. CTpoeHue MeTaioB. MeTa/uinueckasi CBS3b U
MeTaJTMYeCKass  KpUCTaJuIMyecKas  pelérka.  DJIeKTPOXMMHYECKHH  psia
HanpspkeHui MetauioB. OPusnueckre U XUMHYECKHe cBoMcTBa MeTaoB. O01ue
CIOCOOBI MOTY4YeHHsT MeTaIOB. [IoHATHE O KOPPO3MH METAJIOB, OCHOBHBIE
CnocoObl 3aIUTHEl UX OT Kopposuu. Crumassl (CTanb, 4YyryH, MIOPATIOMUHMH,
OpoH3a) U UX NPUMEHEHHE B OBITY U IPOMBILLIEHHOCTH.

[Ienounsle MeTamnel: nojoxeHnue B [lepuoauueckoil cHCTEMe XMMHUYECKHX
aneMeHToB [I. M. MeHnzaeneeBa, cTpoeHHe WX aTOMOB, HaXO)KJI€HWE B IIPUPOJIE.
®u3nyecKre U XMMHYECKHe CBOMCTBA (Ha mpuMepe HATpusi U Kamus). OKCHuasl U



THAPOKCU/Ibl HATpuss W Kanus. [IpuMeHeHHe IIeIOYHBIX METANIOB H HX
COEIUHEHHUH.

[llenoyHo3emMenpHbIE MeTa/Ibl MarHMii M KanblMil: TOJOKEHHE B
[lepuonmueckoil cucTeMe XMUMHYECKHX 3IIEMEHTOB J. U. MeHnneneeBa, crpoeHue
HX aTOMOB, Hax0X/ieHHe B Npupoje. Puznyeckre U XUMHUIECKHAE CBOWCTBA MarHus
M Kanbuus. Baxnelmue coenwHeHHsl Kaiblus (OKCH, THIPOKCHI, COJIH).
JKECTKOCTB BOJBI U CTIOCOGKI €€ YCTpaHEHHSI.

AnoMHHUHN: T1010)keHue B [lepuoanueckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
. U. MenneneeBa, crpoeHre atoma, HaxoxJIeHHe B Mpupoje. Du3HUecKue H
XMMHYECKHEe CBOMCTBA aFOMUHHUA. AMPOTEpHBIE CBOMCTBA OKCHIA U TMAPOKCHIA
AJIFOMUHUS.

Keneszo: nonoxenune B [leproauueckoii cucTeMe XUMUYECKUX >1eMeHTOB ]I
. MenneneeBa, CTpoeHHe aToMa, HaxOXAeHHe B TNpupoje. MOU3MUECKHE W
XUMHUYECKHEe CBOMCTBA )ene3a. OKcuabl, THAPOKCHIBI U comu kenesa (II) u kenesa
(IIT), mx cocraB, CBOMCTBA U TIOJTyYEHHE.

Xumuueckuit akcnepumenm:

O3HaKOMJIEHHe ¢ o0pa3laMHd MeTaUIOB W CIUIaBOB, WX (DHU3HUYECKHMH
CBOMCTBAMHM, HM3y4YeHHMEe pe3yJbTATOB KOPPO3MM  METAIOB  (BO3MOYKHO
MCTIOJIb30BAaHME BMJIEOMATepHAOB), OCOOEHHOCTEH B3aMMOJEHUCTBHSI OKCHIA
KaJgplMsl M HaTpus ¢ BOJOM (BO3MOXXHO HCIOJIb30BaHUE BHIEOMATEPUAIIOB),
HCCIIeIOBaHKE CBOMCTB )KECTKOM BOMBI, Mpoliecca ropeHus Xk ele3a B KUCIOpOIe
(BO3MOJKHO ~ HCIIONB30BaHWE  BHIEOMATEPHATOB), IPH3HAKOB  HPOTEKAHMSI
Ka4eCTBCHHBIX PEeaKlMid Ha WOHBI: MarHus, KajblUs, aJlOMUHUS, LIMHKA, Kejle3a
(IT) u xenesa (III), meau (I1), HabmroneHNe U ONMCAHUE NPOIIECCOB OKPAIMBAHUS
NUIaMEHM HWOHAMH HaTpHs, Kajlus W Kalbliusg (BO3MOXKHO HCIIOJIb30BaHUE
BH/IEOMaTEepPHAIIOB), UCClieloBaHHEe aM(DOTEPHBIX CBOMCTB I'MIPOKCHIA ATFOMHHHUS
U THIPOKCHJA LIMHKA, pellIeHHe 3KCIIePUMEHTANbHBIX 3a/a4 1o teMe «BaxHenue
MeTaJlJIbl ¥ UX COEJIMHEHHUS.

XHMHS H OKpYKawLas cpeaa

BemiectBa M Matepuansl B MOBCEJHEBHOM JKM3HM dejoBeka. besomacHoe
HCII0JIb30BaHHE BELIECTB W XUMMUYECKHX peakiuil B ObITy. [lepBas momomrs npu
XMMHYECKHX 0XKOTax U OTPaBIEHHSIX.

XuMHYeCcKoe 3arpsisHEHHe OKpYKarollei cpeiasl (mpeienbHas JOMycTHMas
KOoHNeHTpauus BeulecTs, nanee — [1/IK). Ponb xumuu B pelieHuu 3KOJOrHYeCKUX
npoduiem.

Xumuueckuit skcnepumenm:

u3y4yeHre o0pa3lOB MaTepHaaoB (CTEKIO, CIUIaBbl METAJIOB, IOJHMEPHBIE
MaTepHasl).

Mesicnpeomemnoie céasu



Peanusanus MexXnpenMeTHbIX CBs3eil NpY M3yuYeHMM XMMHMH B 9 Kiacce
OCYIIECTBISAETCS Yepe3 HMCIOJb30BaHUE KaK OOIIMX €eCTEeCTBEHHO-HAy4YHBIX
MIOHATHH, TaK U MOHATHUH, ABJIAIOLMIMXCSA CHCTEMHBIMH Ul OTAENBHEIX IIPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O 1[HKJIA.

OOume ecTecTBEeHHO-HAayYHble MOHATHS: HAyYHBIH (aKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalk3, CHHTe3, KilacCuUKalus, MEepPUOJUYHOCTb, HaOIOIeHHE,
SKCIIEPUMEHT, MOJEIHpPOBaHHWEe, W3MEpeHHe, MOJeNb, SBIE€HHE, NapHHUKOBBIH
3} deKT, TEXHOIOTHS, MaTepHAJIbI.

@u3pka: MaTepusi, aroM, 3JEeKTPOH, NPOTOH, HEWTPOH, MOH, HYKIH],
HM30TOIbl, PaJAMOAKTHBHOCTH, MOJIEKYyJa, 3JIEKTPUUYECKUH 3apsii, IPOBOJHHKH,
NIOJIyIPOBOJHKKH,  JIHM3JIEKTPUKH, (POTOIIEMEHT, BeIIeCTBO, Telo, O0BEM,
arperaTHOe COCTOsSIHHE BEIIeCTBa, a3, pacTBOP, pACTBOPHUMOCTb, KPUCTAJIIINYECKas
pem€rka, CruiaBbl, GU3NUECKUe BEJIUYUHBI, €IMHHIIBI M3MEPEHHs, KOCMHUYECKOe
OPOCTPAaHCTBO, IIaHETHI, 3BE3/161, COJIHIIE.

buonorus: dorocunres, npixanue, Guocdepa, 3KOCHCTEMA, MHUHEPAIbHBIE
YA0OpeHNs, MUKPOAIEMEHTHI, MAKPO3IEMEHTHI, TUTATENIbHbIE BEIECTBA.

leorpagusa: artmocdepa, ruapochepa, MuHepanbl, TrOpHbIE MOPOIbI,
TI0JIE3HBIE UCKOTIAEMEBIE, TOIIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI INPOI'PAMMBI IO
XUMHUHU HA YPOBHE OCHOBHOTI' O OBIIIETO OGPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

JIAYHOCTHBIE pe3y/bTaThl OCBOEHHsS IPOIPaMMBl OCHOBHOIO  OGIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOoJe OOyueHMs XMMHUH B €IMHCTBE ydeOHOH Hu
BOCITUTATEIbHOM NEATEIbHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHCKUMHU
COIIMOKYIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMM LIEHHOCTSIMH, NPHUHSATHIMU B
o0miecTBe TNpaBUIaMM M HOPMAaMmH [IOBEJIEHUS M CIHOCOOCTBYIOT IpoLEccaMm
CaMONO3HAHHsl, CAMOPAa3BUTHS U COLMATM3ALIUN 00YYarOITHXCS.

JIAYHOCTHBIE ~ pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOyYaloLIMXCH
PYKOBOJCTBOBATbCSA CHCTEMOM IIO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUMH U
paclIMpeHue OIbITa A€ATEIIBHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) 1aTPHOTHYECKOTO BOCIIHTAHUSA:

[EHHOCTHOI'O OTHOLIEHHUS K OTeYeCTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
H HAay4yHOMY HaC/IeIHIO, MOHMMAHHUS 3HAYEHUS XUMHYECKOM HAyKW B XKU3HHU
COBPEMEHHOT'0 00LLIEecCTBa, CIOCOOHOCTH BJaJeTh JOCTOBEpPHON HMHpOpMauuei o
NEPEeAOBBIX MNOCTHIKEHHMSIX M OTKPBLITHUSAX MHPOBOM M OTEUECTBEHHON XHMHH,
3aHHTEPECOBAHHOCTH B HAyYHbIX 3HAHUAX 00 YCTPOMCTBE MUpPa U 00ILIECTBa;

2) rpamIaHCKOro BOCIUTAHMA:

NPEeACTaB/IEeHHsT O COLMAIbHBIX HOPMax M IMpaBUJIax MEXIMYHOCTHBIX
OTHOLIEHHWH B KOJIJIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
NIOJIE3HOH,  y4eOHO-HCCIe0BaTe/IbCKONW, TBOPYECKOW H  APYrHMX  BHIAX
JEATENbHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOW COBMECTHOH [IeSTEIbHOCTH IIpU
BBIMIOJTHEHHH Y4eOHBIX, MO3HABATE/NbHBIX 3a1a4, BBIMOJHEHHH XHMHYECKHX
9KCIIEPUMEHTOB, CO3/IaHUH Y4eOHBIX MIPOEKTOB, CTPEMJIEHUS K B3aUMONOHMMAHHUIO
W B3aUMOIIOMOIIM B IIPOLECCE JTOM Y4eOHOW [esATEIbHOCTH, T'OTOBHOCTH
OLICHMBAaTh CBOE IIOBEJCHHE W TMOCTYIKM CBOMX TOBAapHIIEed ¢ TMO3HLUHU
HPABCTBEHHBIX W IPABOBBIX HOPM C YUETOM OCO3HAHMUS NOCJEACTBUHN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOIO MO3HAHMS:

MHPOBO33pEHYECKUE IIPEACTABICHUS O BELIECTBE M XMMHMUYECKOH peaklvH,
COOTBETCTBYIOILIHE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd W COCTaBIISIOLLHE
OCHOBY Il IMOHMMAaHMS CYUIHOCTH HAay4YHOW KapTHHBI MHpa, TpeICcTaBlieHus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS TPUPOABI, B3aMMOCBS3SX YEJIOBEKa C
NPUPOJIHOM CPEeNOM, O POJIM XUMHH B TIO3HAHHUH 3THX 3aKOHOMEPHOCTEIH;

[I03HaBaTeJIbHbIE MOTUBBI, HAllpaBJIeHHbIE Ha IMOJy4YeHHEe HOBBIX 3HAHWUU 110
XUMHH, HEOOXOIMMbIe A7 OOBICHEHHMs HaOIIONaeMbIX IPOLECCOB U SIBIEHHMH,
NO3HABaTEIbHOH, UHGOPMALMOHHOW W YHUTATEIbCKOM KYJIBTYpBl, B TOM YHCIIE
HaBbIKOB CaMOCTOSITENIbHOM paboTel ¢ y4eOHBIMHM TEKCTaMHM, CIPaBOYHOM



JIUTEPaTypOi, OCTYNMHBIMM TEXHHYECKHMH CpeICcTBaMH HH(MOPMALlMOHHBIX
TEXHOJIOTHH;

UHTepec K OOy4YeHHI0 W TO3HAHMIO, J1I0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTE K caMOoo0pa30BaHWIO, IPOEKTHOW M MCCIIEJ0BATENLCKOM
NesITeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMpaBlIEeHHOCTH U YPOBHS OOyueHHs B
JalbHeneM;

4) dopmMupoBaHHUS KYJbTYPbI 310POBbS:

OCO3HaHMWE LEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3/10pPOBBIO, YCTAHOBKH Ha 30pOBBIM 00pa3 JKU3HH, OCO3HAHUE MOCIEICTBUH H
HETIPUSATHE BPEIHBIX IPUBBIYEK (YIOTPeOIEeHUS aIKOTrOJIsl, HAPKOTHKOB, KypeHHs),
HEOOXOIUMOCTH COONIONEHHs TpaBdil  0e30MacHOCTH TpH  OOpalleHMH ¢
XMMHYECKUMHU BEIIECTBAMU B OBITY U peaibHOM KU3HHU;

5) TpyaoBOro BOCIHTAHHSA:

MHTepec K NMPaKTHYECKOMY M3yUYeHHIO podeccuii 1 TpyJa pa3IndHoOro poaa,
yBaXK€HUE K TPyAy M pe3yjbTaTaM TpPYJOBOH JAEATENIbHOCTH, B TOM YHCJIIE Ha
OCHOBE TpPUMEHEHMs] TNPEJIMETHHIX 3HAHWHM 10 XHMHH, OCO3HAHHBIH BHIOOP
WHJMBUIYaIbHOH TPAEKTOPUU MPOJOIKEHHS 00pa30BaHus ¢ YYETOM JTMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB M NMOTPEOHOCTEH,
YCHENIHOM MpoGeCCHOHANBHOM IeATeIbHOCTH U PAa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh a1alITUPOBATHCS B MPOGeCCUOHANBHOMN Cpeie;

6) 3K0JI0rH4YeCKOro BOCIHTAHHS:

9KOJIOTUYECKH Ilelecoo0pa3Hoe OTHOLUEHHE K IIPUPOJe KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHHUS, IOHUMaHUE LIEHHOCTH 310pOBOI0 U
Oe3omacHOro o0Opa3a KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3HUeCKOMY M NCHXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOIONEHHUS
npaBuiI 0€30M1acHOro MoBeAeHHs Py paboTe ¢ BelleCTBaMH, a TaKXKe B CUTyalUsIX,
YTPOXKAIOLIMX 37I0POBBIO U XKU3HH JIFOJIEH;

CIIOCOOHOCTH NMPHUMEHATh 3HAHMS, MMOJy4YaeMble IIPU H3YYEHHH XUMUH, A
pelleHus 3a1a4, CBI3aHHBIX C OKPY)KaoIlel NMPUPOIHON CpeaoH, 1Jis MOBBILIEHHS
YPOBHSI  DKOJIOTMUYECKOH KyJIbTYpbl, OCO3HaHHS TIJ00aJbHOTO  Xapakrepa
9KOJIOTMYECKUX MNpobiieM U MyTed WX pelleHHs MOCPEJCTBOM METOIO0B XHMHH,
SKOJIOTHYECKOTO MBIILIEHHs, YMEHHs PyKOBOJACTBOBAThCS UM B MO3HABaTE/IbHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIBHOM MpPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeranpeaMeTHBIX pe3yJbTaTOB BBIACHAIOT 3HAYMMbIC JUIA
GopMHpOBaHKMs MHPOBO33peHHs OOIlEHAay4YHble TIOHATHUSA (3aKOH, Teopwus,
NPUHLMI, TUIIOTE3a, (aKT, CHCTEMA, MPOLIECC, SKCIIEPUMEHT U APYroe.), KOTOpbie
MCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX IIpeIMeTax M I103BOJISAIOT Ha
OCHOBE 3HaHHH M3 3THX MPeIMETOB (OPMHPOBATh MPE/ICTABIEHHE O LIEJIOCTHOM



Hay4yHOU KapTHHE MUpa, U YHHUBepcalbHble yueOHbIe AeicTBHUS (T03HABATEIBLHBIE,
KOMMYHUKAaTHBHbIE, DETYJIATHBHBIE), KOTOpbhle obOecrmedynBarOT (OPMHPOBAHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAaHUPOBAHHMIO M OCYLIECTBJIEHHIO y4eOHOMH
JEeATEIbHOCTH.

IlosnaBaTe/ibHbIe YHHBEpCAJIbHBIE Y4eOHbIE 1eHCTBHS

ba3zoBble JloruyeckHe aeficTBUN:

YMEHHUSI HCIOJIB30BATh IPHEMBI JIOTMYECKOTO MbILLIEHHUS IPH OCBOCHHH
3HAHWU: PAaCKpBIBATh CMBIC] XHMHYECKHUX TOHSATHH (BBIIEISATh MX XapaKTepHbBIE
NPHU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C JIPYTMMHU MOHSTHUSIMH), MCIIOJIb30BaTh
NOHATHS JIIsk O0BSCHEHHs OT/ENBHEIX (aKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS U
KPUTEpUH I KIacCHU(PUKAIMM XUMHYECKHX BEIIECTB M XUMHYECKHUX peakluii,
yCTaHaBJIMBaTh IIPUYMHHO-CIEICTBEHHBIE CBSA3H MeEXIy OObEKTaMH HW3Yy4YeHHS,
CTPOMUTB JIOTHHYECKUE PACCYKIACHUs (MHAYKTHBHbIE, 1€AyKTUBHBIE, IO aHAJIOTHHU),
IeNaTh BBIBO/Ibl U 3aKIIOYEHHS;

YMEHHUE TIPUMEHSTH B IPOLECCe IMO3HAHUS TOHATHSA (IpeIMETHbIE U
MeTamnpeMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCTIONIb3yEMbIE B XUMHH,
NpeoOpa3oBbIBaTh LIMPOKO NMPUMEHSEMbIE B XUMUH MOJIE/IbHbIE MPEACTABICHUS —
XUMHUYECKMH 3HAaK (CHMBOJ DJJIeMeHTa), XUMH4Yeckas (opMmyla M ypaBHEHUE
XMMHYECKOH PeaKkUUH — IpHU pelleHrHd yuyeOHO-To3HaBaTeNlbHbIX 3a/1a4, ¢ y4ETOM
3THUX MOJCJIbHBIX MpPEACTaBICHUH BBISBISATh M XapaKTepU30BaTh CYILLIECTBEHHBIE
MPU3HAKH U3Y4aeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKLMH,
BBISIBJISITH ~ OOLIME  3aKOHOMEPHOCTH, [PUYMHHO-CIIE/ICTBEHHBIE CBSI3H U
IIPOTHBOPEYHS B H3y4aeMbIX Mpolleccax U SBICHHUSX.

ba3zoBeble HccenoBaTe/IbCKHE JeHCTBHS:

YMEHHE HCIIO0JIb30BaTh IOCTaBJIEHHbIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
[IO3HAHHWS, & TaK)K€ B Ka4decTBE OCHOBBI JUIs (OPMHUPOBAHHUS THUIIOTE3bl IO
[IPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBIX CYKIEHUH;

MPHOOPETEeHHe OIbITa 110 IUIAHUPOBAHHWIO, OPraHU3allid M IPOBEICHHIO
YYEHUYECKHX JKCIIEpUMEHTOB, yMeHHe HalmwoJarh 3a XOA0M IIpolecca,
CaMOCTOSATE/IbHO MPOrHO3UPOBATh €r0 pe3yibTaT, (OopMyIHpPOBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO OMBITA, UCCIIeI0BAHUS, COCTABANATh OTUET
O MpoJieslaHHOM paborTe.

PabGoTa ¢ undopmaumeii:

YMEHHEe BbIOMpaTh, AHAJIW3UPOBaTh W HHTEPIIPETUPOBATH HH(GOPMALHIO
PasIMYHBIX BUIOB H (OPM MpeCTaBIEHHUS, TOIYHaeMYI0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIApHAs JIMTepaTypa XUMHYECKOTO COJEpKaHHs, CIpPaBOYHBIE
nocobusi, pecypchl VHTepHeTa), KpPUTHUECKH OLIEHMBATh MPOTHBOPEYMBYIO H
HEOCTOBEPHYIO UHDOPMALIHIO;



YMEHHE TIPUMEHSATHh pa3IMYHBIE METOMABI M 3alpOChl IPU MOUCKE U oTOOpe
MH(QOPMALMM M COOTBETCTBYIOLIMX [AaHHBIX, HEOOXOIMMBIX UISl BBINOJHEHHS
y4eOHBIX ¥ MO3HABATENbHBIX 3a/a4 ONpeIe]EHHOrO THIIA, IIPHOOPETEHHE ONBITA B
00acTH  HMCIIOJNB30BaHUS  MH()OPMALMOHHO-KOMMYHHKATHUBHBIX — TEXHOJIOTHH,
OBJIaICHUE KYJIbTYPOW aKTUBHOI'O UCIIOIB30BAHMUS PA3IMYHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITEIbHO BBIOMpPATh ONTHMAIBHYIO (GOpMY TpecTaBIeHHs HHGOpMaLUU U
UIUTIOCTPUPOBATh pelllaeéMble 3aJadd HECIOKHBIMH CXEeMaMH, JuarpaMMaMi,
Apyrumu GpopMaMu rpaduKy H X KOMOMHALUSIMHE;

YMEHHE WCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce y4yeOHOH H
MCCIIeIOBATE/ILCKOM JEATENbHOCTH MH(OPMALMIO O BIUSHUHM MPOMBILIUIEHHOCTH,
CEIIbCKOr0 XO3sIMCTBA M TPaHCIOPTAa HAa COCTOSIHHE OKpY)KAIOLleW NpHPOIHOM
Cpe/pl.

KommyHHKaTHBHBIE YHHBepCcaabHbIe ydeOHbIe AefCTBHM:

YMEHHUS 3aJaBaTh BOINPOCH (B XoAe auanora W (WiM) JMCKYCCHH) TIO
CymiecTBy  oOCyxkJIaeMod  TeMbl, (OpPMYIUpPOBaTH CBOM  IpPEIJIOXKEHHS
OTHOCHMTEIILHO BBINIOJIHEHUS IPEITI0KEeHHON 3a1auH;

YMEHHUS  TPEJCTaBIATh  IOJy4eHHble  pe3ylbTaThl  [MO3HABATENILHOU
ACSTENBHOCTH B YCTHBIX M THMCbMEHHBIX TeKCTax; [JenaTbh NPe3eHTaLHUI0
pe3yJbTaTOB BBHINOJIHEHHMsS XMMHMYECKOrO 3KCIepUMeHTa (1a00paTOpPHOrO OIbITa,
nabopaTopHOH pabOTHI IO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4eOHOIro POEKTa);

YMEHHUS y4eOHOro COTpyIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH
NO3HABATE/IbHOM M HCCIIEJOBAaTENbCKOW  [eATENbHOCTM IpUM  PELIeHHH
BO3HHMKAMOIIKUX NpobieM Ha OCHOBe yuéra OOIIMX MHTEPECOB M COIIacOBaHHUs
MO3ULUKA (00CyKAeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE IUTYPMBI», KOOPIMHALMS
COBMECTHBIX [EWCTBHH, OIpeleleHHe KpUTepHEeB II0 OLEHKe Ka4yecTBa
BBITNIOJIHEHHOW paboThI U IpyTHE).

PeryasiTHBHBIe YHHBepca/bHbIe yueOHbIe JeficTBHA:

YMEHHE CaMOCTOSATEIbHO ONpEeNeNsiTh LEeNH esTeIbHOCTH, IIaHUPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO
JesATeIbHOCTD, BRIOUpaTh Hanbosee 3G deKTUBHbIE CrIOCOObI peleH!s YUeOHBIX U
TIO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTABISAThL MJIM KOPPEKTHPOBATh
NPEVIOKEHHBIH aJIFrOPUTM JEHCTBUN MpU BBINOJIHEHUU 3aJaHWi C Y4ETOM
NOTY4YeHMs] HOBBIX 3HAHHH 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEaKIMsX,
OLIEHMBATh COOTBETCTBHE IIOJYYEHHOIO pe3y/ibTaTa 3asBIECHHOW LE/Id, YMEHHE
UCTIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMple B yCIIOBUU 3aJaHHMH.

INPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOEGHHIO 00S3aTEIBbHOTO
COJlepyKaHHus, YCTAaHOBIIEHHOTO JaHHOHW (QefepanpHOit pabouell MporpamMmoi,
BBIJICIISIFOT: OCBOEHHBIE OOy4aroOIWMHUCs HAy4HbIe 3HAHWs, YMEHHUS H CHOCOOBI



ACHCTBUH, crnenubpuyeckue uis NpeAMETHOM o6gacTH  «XHUMHsA», BHIbI
JACATENBHOCTH MO  MOJYYEHHIO HOBOIO 3HAaHMS, €ro HWHTEpHpeTalHH,
Npeodpa30BaHUIO U IPUMEHEHHUIO B PAa3/IMYHBIX yIeOHBIX U HOBBIX CUTYAIIUsX.

K koH1y oOy4enust B 8 ki1acce npeMeTHbIE pe3y/bTaThl Ha 6a30BOM YPOBHE

AOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTE Y 00YUYAKOIIUXCSA YMEHHUI:

* PacKpbIBaThb CMBIC]I OCHOBHBIX XMMHYECKHMX TOHSATHH: aTOM, MOJIEKyJa,
XUMHYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAs ¥ HEOJHOPO/HAs ), BAJIEHTHOCTh, OTHOCUTE/ILHAS aTOMHAs U
MOJIEKYyJIIpHas Macca, KOJIMYEeCTBO BelllecTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10J1s1 XUMUYECKOr0 JIeMeHTa B COeJUHEHUH, MOJISIPHbINA 00BEM,
OKCHJI, KHCJIOT4, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATENILHOCTh, CTENeHb
OKHCJIEHHS, XUMHUYECKasi peakius, KiacCH(pHUKallus peakiuid: peakuuu
COCAMHEHMs, pEeaKLUMHU pa3OKEHUs, peakUUud 3aMeLIeHUs, peakiuu
obMeHa, K30- ¥ SHIOTEPMHYECKHE PEeaKiMH, TEII0BoN 3P deKT peakiuH,
PO aToma, S3JEKTPOHHbIH CJIOM aroMa, aTOMHas OpOUTalb, pPaaUyC
aToMa, XMMHUYecKas CBsA3b, MOJISIPHAS M HEMOJspHAas KOBAJIEHTHas CBS3b,
WOHHAas CBs3b, HOH, KaTUOH, aHMOH, PacTBOpP, MaccoBas IOJs BellecTBa
(IpolLIeHTHAsI KOHLIEHTPALIKS ) B PACTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWUMHUYECKHUX TIOHATHH H
NIPUMEHSATB 3THU ITOHATHS NIPU ONMMCAHWH BEIIECTB M MX MpeBpalleHui;

* HCMONB30BaTh XHUMHUYECKYIO CHMBOJIMKY JUIs CcOCTaBleHHs (opMyl
BEIIECTB U YPaBHEHUH XUMHYECKUX PEaKIIHii;

e ONpe/eNsTh BaJEHTHOCTbh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHMSIX,
CTENeHb  OKUCIEHUS  JJIEMEHTOB B  OMHApHBIX  COEIMHEHMSX,
TIPUHA/UIEKHOCTE BELECTB K OMNpeAeNéHHOMY Kiaccy COEIHHEHHH 110
GopMynamM, BHI XHMHYECKOW CBsi3M (KOBaJeHTHas M HOHHas) B
HEOPraHWYeCKUX COeMUHEHHUSX;

e packpeiBaTh cmbica [lepuogumyeckoro 3akona JI. WM. Menneneesa:
JE€MOHCTPHPOBATh IOHUMAHHWE TEePUOAUYECKOH 3aBHCUMOCTU CBOMCTB
XUMHYECKHX D3JIEMEHTOB OT MX MojokeHus B [lepuonuyeckoil cucreme,
3aKOHOB COXpaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISPHOIO y4eHHUsl, 3aKoHa ABOTaJIpO;

e OMNKWCBHIBATH M XapakTepu3oBaTh TabauuHyro dopmy Illepuoauyeckon
CUCTEMBI XHMMHWYECKMX J3JIEMEHTOB: pa3jidyaTh T[OHITUS «TJIaBHas
noarpynmna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)y, mansle u
OosbIIME TEPUOMABI, COOTHOCHTH OOO3HAYEHMs, KOTOpble HMMEIOTCS B
Tabmuue «[lepuoauueckas cucrema xuMuueckux osiementos JI. U.
MenzeneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHs aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOlliee YUCI0 AIIEeKTPOHOB
U pacnpeziesIeHHe UX MO 3JeKTPOHHBIM CJIOSM);

KJIacCHQHULUPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHUYECKHE peaklUHuH ([0 YHUCIy M COCTaBy YYacTBYIOLIMX B peaKIuu
BELIECTB, 110 TEINIOBOMY 3 deKTy);

XapaKTepH30BaTh (ONMCHIBATh) OOLIME XMMMYECKHE CBOWMCTBA BEILECTB
Pa3IHYHBIX KJIACCOB, MOATBEPIKIasl OMMMCAHUE NTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHH COOTBETCTBYIOUIMX XUMUYECKHUX PEaKIIHH;

IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX Ka4ye€CTBEHHOI'O
COoCTaBa, BO3MOXHOCTH IIPOTEKaHUs XUMHUYECKUX MPEBPALLECHUH B
Pa3IMYHBIX YCIOBHSX;

BBIYMCIIATL OTHOCHTENIBHYIO MOJEKYJISPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JONI0 XHMHYECKOro »3JeMeHTa 1o (opmyie
COeIMHEHMs], MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMHUYECKOH peaKInu;

IIPUMEHSTh OCHOBHBIE ONEpPAlMU MBICTUTEIBHON NEATENbHOCTH — aHaJIu3
U CHHTEe3, CpaBHEHHe, 000O0IIeHHe, CHCTEMAaTU3alluI0, KJIacCU(UKALIHIO,
BBISIBJICHME MPHYUHHO--CIIEJICTBEHHBIX CBs3€d — ISl U3y4eHHs] CBOMCTB
BEIIECTB M XMMHYECKHX peaKLud, eCTECTBEeHHO-Hay4YHble METO/IbI
NMO3HaHWs — HabIoaeHWe, W3MEpeHHe, MOAENUPOBAHUE, IKCIIEPHMEHT
(peanbHBINA U MBICTIEHHBIH );

cjleoBaTh  IpaBUJaM  TMOJb30BaHMS ~ XMMUYECKOW  MOCYAOH M
1abopaTopHBIM O0OpyJOBaHHMEM, a Tak)Ke TIpaBHIaM OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKLMSMH IO BBIIOJHEHHIO
1a0OpaTOPHBIX XHMHYECKHX OIBITOB [0 TONYyYeHHIO U COOMpaHMIO
razoo0pa3HbIX BelIeCTB (BOIOpOJa M KHCIOpPOJA), MPHUTOTOBIECHUIO
PacTBOpPOB ¢ OIpeleséHHON MacCcOBOM [0Jiell pacTBOPEHHOIO BELIECTBA,
IUIAHKUPOBATh M MPOBOAUTH  XMMHYECKHE  IKCIIEPUMEHTHl 10
pacro3HaBaHUIO PacTBOPOB LIeN04Yed U KUCIOT C MTOMOLIbIO HHAMKATOPOB
(maxmyc, heHoN(TATIenH, METHIIOPAHK U IPYTHE).

K xoHmy o6yuenus B 9 kjacce rnpeaMeTHsle pe3yIbTaThl Ha 6a30BOM yPOBHE
JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00yUAIOMIUXCS YMEHUH:

PacKpeIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX TOHSATHH: XUMHYECKUUN
JJIEMEHT, aTOM, MOJIeKyJja, HOH, KaTHOH, aHHOH, IPOCTOE BEeIEeCTBO,
CJIOJKHOE BELIECTBO, BaJEHTHOCTh, 3JIEKTPOOTPHIIATENILHOCTh, CTEMEeHb
OKHCIIEHHs, XUMHYECKasl peaKiysi, XHMHUECKasi CBs3b, TEIIOBOH 3((eKT
peakluu, MOJIb, MOJSPHBIA  00BEM, pacTBOp,  DJIEKTPOJIMTHI,
HEJJIEKTPOIIUTHI, JJIEKTPOTUTHYECKAS IUCCOIHAIUSA, pEeaKIMd HOHHOIO
oOMeHa, KaTalM3aTop, XHMHYECKOE paBHOBeCcHe, OOpaTUMble H



HeOOpaTHMBble peakKlHH, OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLIUH,
OKHCIIUTE]Ib,  BOCCTAHOBUTENb, OKHUCJICHHWE M  BOCCTAaHOBJICHME,
alIoTponus, aM(pOTepHOCTh, XUMHYECKass CBA3b (KOBaJeHTHas, WOHHas,
MeTaJlJIMYecKas), KpUCTAIMYeckass peliéTka, KOpPpO3us METalIoB,
CIUIaBbl, CKOpPOCTh XHMMMYECKOM peakluH, IMpeaeiabHO J0MyCcTHMast
koHneHTpauus [1/IK Beectsa;

WJUTFOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX T[IOHATHH U
NPUMEHSATH 3TH ITOHATHS IIPU ONIMCAHUH BEILIECTB M UX MpeBpallleHHi;
UCIIONTb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JJI COCTaBJIeHHS (OpMyI
BEIIIECTB ¥ YPAaBHEHUH XUMUYECKUX PEaKIUH;

ONpeEeNATh BaJIEHTHOCTh U CTENEeHb OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB B
COEIMHEHHUAX Pa3IMYHOrO COCTaBa, IIPUHAMJIEIKHOCTH BEILIECTB K
OnpeneN€HHOMY KJjlacCy COeJMHEHHH Mo (opMmyiaM, BHI XUMHYECKOH
CBA3M (KOBaJleHTHas, WOHHAs, MeTa/UTHYecKasi) B HEOPraHMYeCKUX
COCNIMHEHMX, 3apsjl MOHA N0 XUMUYECKOH (opMyiie, XxapakTep cpelsl B
BOIHBIX PAacTBOPAaX HEOPraHWYECKUX COECJAMHEHHH, THI KPHUCTAIIIUN4YECKOM
PEIIETKH KOHKPETHOrO BEllleCTBa;

packpbiBaTh cMbIcn [lepuoauueckoro 3akona [[. M. MenngeneeBa u
JICMOHCTPHPOBAaTh €ro TMOHMMaHWe: OINKCBIBAaTh M XapaKTepH30BaTh
TabnuuHylo Gopmy [lepuoaryeckoii CHCTEMBI XMMHUYECKHX 3JIE€MEHTOB:
pasiu4yaTh MOHATHS «TJaBHas mnoarpynma (A-rpynma)» U «rnododyHas
noarpynna (b-rpynma)», manbie u OonbliMe MEPUOJbI, COOTHOCHTH
0003HaueHHs, KOTOpPBIE HMEITCA B IepHOAMYecKor Tabmuue, C
YHCIOBBIMH  XapaKTEPUCTHKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHX
3]IEMEHTOB (cocTaB M 3apsj  sapa, ofliee YUCIO 3JIEKTPOHOB M
pacmpenielieHHe WX [0 OJIEeKTPOHHBIM CIIOSIM), OOBSACHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB M MX COEJUHEHHH B
Ipeaenax MajblX MEepUOA0B U IVIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOpraHHYeCKHe BeIecTBa,
XHMHYECKHE peaKkuuu (10 YHMCIYy W COCTaBy Y4YacCTBYIOIIMX B pPEaKLHU
BEILIECTB, MO TEILUIOBOMY 3(h(eKTy, Mo U3MEHEHHIO CTerneHell OKUCIIeHUs
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTk (OMKMCHIBaTh) OOINME M CleNU(PUYECKHe XUMHUYECKUE
CBOMCTBA IPOCTBIX ¥ CIOXHBIX BEIIECTB, IOATBEPXKIAAs OIKHCAHHE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYHOLLMX
XUMHYECKUX PEeaKIuii;

COCTaBJISITh yYPAaBHEHWSI JNIEKTPOJIMTHUYECKOH JUCCOLMALIMM  KHUCIIOT,
LLIeJIOYEH U COoJleH, MOTHbBIe U COKpaIlEHHbIE YPaBHEHHS peaKluii HOHHOTO



oOMeHa, ypaBHEHHS peakUMil, IOATBEPXKNAIOIMX CYIIECTBOBAHHE
TEHETHYECKOH CBS3M MEXKIY BEeLIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKI[uii
IIOCPE/ICTBOM COCTaBJICHHUs NIEKTPOHHOT0 OajaHca 3TUX peaKiHii;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOEHHS,
BO3MOJKHOCTH IIPOTEKAaHHUsI XMMHMYECKHX TPEBPAILEHUA B pazIuYHBIX
YCIIOBHSX;

BBIYMC/IATE OTHOCHTEJIBHYIO MOJIEKYJISPHYO W MOJISIPHYIO MAacchl
BEIIECTB, MAaCCOBYK [OJII0 XHWMHYECKOrOo 3JIeMeHTa 10 QopMmyie
COCIMHEHHS, MaCCOBYIO JOJIIO BELECTBA B PacTBOPE, MPOBOAMUTH PACUEThI
MO YPaBHEHHIO XUMUYECKOH peaKIiuH;

cobmofarh  mpaBWiIa — IOJb30BaHMS ~ XMMHMYECKOH  IOCYIOoW |
1a00paTopHBIM  O00OpYZOBaHHMEM, a TaKKe INpaBuia oOOpalleHHs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUUSMH TI10 BBIIOJHEHHIO
1abOpaTOpHBIX XUMHYECKHX OINBITOB 110 TONYYEHHIO W COOHPAHHUIO
razo00pa3HbIX BELIECTB (aMMMaKa U YIIIEKHCIIOrO ra3a);

NPOBOJMTE  peakLUWH, TMOATBEp)KAalollMe  KayeCTBEHHBIH  COCTaB
pa3Iu4HBIX BEILECTB: PAaclO3HABaTh OMBITHBIM MYyTEM XJIOPHIA-, OPOMH/-,
HOIMI-, KapOoHat-, (docdar-, cunmmkar-, cyiabhar-, I'MAPOKCHUI-HOHBI,
KaTHOHBI AMMOHMSI M HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOLIME B
BOJIHBIX PacTBOpax HEOPraHM4YEeCKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OTEpallMd MBICIUTENBHON eATeIbHOCTH — aHaJIu3
M CHHTE3, CpaBHeHHe, O000OIIeHHe, CUCTEMAaTHU3alUI0, BbISBICHUE
NPUYMHHO-CIIEJACTBEHHbIX CBS3€d — [ M3y4YeHHs CBOWMCTB BELIECTB H
XUMHYECKUX peaklWi, ecCTeCTBEeHHO-Hay4YHble METOIbl TIO3HAHUS —
HaOmoeHne, W3MepeHHe, MOJAEIMPOBAaHHE, SKCIIEPUMEHT (pealibHblil H
MBICJIEHHBIH ).
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YYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA30OBATEJIbHOT' O MPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1. Xumus. 8 knacc: y4e6. anst o6meodpasosar. opranuzanuii / O.C.
["abpuensn, N.I'. Octpoymos, C.A. Craakos. — M. : [Ipocsemenue, 2019. —
175:¢.

2. Xumus. 9 knacc: yue6. as obmeodpaszosar. opranuzanuii / O.C.
["abpuensy, U.I'. Octpoymos, C.A. Cnagkos. — M. : I[IpocBeuienue, 2019. —
223 ¢,

3. Tabnuupl kIaccU(pHUKALNK COJEH ISl YPOKOB XHMHH.
4. (CxeMbl BaJIEHTHOCTEHN U CTeNeHel OKUCIIeHUs XUMHYECKUX 3JIEMEHTOB U
UX COCJUHEHUN ISl pabOThI HA YPOKaxX XUMHH.

METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

5. Kparkuii kypc no xumuu 8-9 xi. nox pexn. JI.C.I'yzeit , P.I1.Cyposiesa.
6. TecroBble 3a1aHus ¢ IPUMEHEHHEM (YHKIIHOHATBHOM PaMOTHOCTH Ha
YPOKax XHMHH.

IIUPPOBBIE OBPABOBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET

7.https://yandex.ru/search/?clid=2363696-

8. https://www.instrao.ru/forma dov

9.https://school.infourok.ru/videouroki?authChecked=true

10. https://multiurok.ru/




