MYHUINITAJIBHOE BIO/UKETHOE OBINEOBPA3OBATEJIBHOE YYPEK/IEHUE
CPEJIHAA OBINEOBPA3OBATEJIBHAS IIKOJIA Ne 4

(MBOY COII Ne 4)
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHA
IIpoTtoxkou ot 25 aBrycra 2025 1. Ne 1 3amecTUTEb TUPEKTOPA NMPHUKA30M JHUPEeKTOpa
3aceganusa HIMO no YBP MBOY COII Ne 4
Konecuukona E.B. ot 28.08.2025 Ne 156
26 aBrycra 2025 1.

PabGouyasi nporpamMMma no yueoOHoMy npeaMery «XuMushH»
HA YPOBeHb OCHOBHOI'0O 00111er0 00pa3oBanus 1Jis1 8—9-x KiIaccoB

HosicHuTe/IbHAA 3aIUCKA
PaGouass mporpamMMa 1Mo XUMHUH Ha YpOBEHb OCHOBHOTO 00Iero obpaszoBanusi s oOydaromuxcs 8—9-x
kiaccoB MBOY COII Ne 4 pa3zpaboTaHa B COOTBETCTBHHU C TPEOOBAHHUSIMH:

o @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccutickoii deaepamumy;

e mpukaza MunmnpocBemenus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuH (eneparbHOTOo
rocyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O OOIIETr0 00pa3oBaHuUs»;

e mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 370 «O6 yrBepkaeHuu deaeparbHOi 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUs»;

o mnpuka3a Munnpocsemenus ot 09.10.2024 Ne 704 «O BHeCEHMM U3MEHEHHMH B HEKOTOpPbIE IPUKA3bl
MunucrepctBa  mpocBemieHusi  Poccuiickoit  ®epepanuu, — Kacaromuecss  (penepaibHbIX
00pa30BaTeNbHBIX POTPAaMM HAYaJILHOTO OO0IIero oOpa3oBaHMs, OCHOBHOTO OOIIEro 00pa3oBaHUs U
CpemHero odmiero oopasoBaHus»;

o mpuka3za Munmnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxknenun Ilopsiaka opraHuzanuud u
OCYIIECTBIICHUSI  00pa30BaTeNbHOW  JAEATEIBHOCTH IO OCHOBHBIM  OO0IIe00pa3oBaTeIbHBIM
nporpaMMaM — 00pa3oBaTelIbHBIM IpOrpaMMaM HayajibHOIO OOIEro, OCHOBHOIO OOIIEro M
cpemHero o0miero oopa3oBaHus»;

o Konnenuuun npenogaBanus yueOHOro mpeamera «XuMus»;

o KoHuenuuu sKoioruyeckoro oopa3oBaHusi B cucTeMe o0111ero o0opa3oBaHus;

e CII 2.43648-20 «CaHHUTapHO-3MUIEMUOJIOTHYECKHE TPeOOBaHMUS K OpraHU3allUsM BOCHUTAHUS U
00y4deHus1, OTJpIXa U 03/I0POBJICHUS JETEH U MOJIO/IEKU», YTBEPHKACHHBIX TOCTAHOBJICHUEM IJIABHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPeOOBaHUS K 0OECIEUEHHIO OE30MAaCHOCTH U
(unu) Oe3BpeHOCTH JUIS YeloBeKa (PaKTOpOB cpellbl OOMTaHUSA», YTBEPXKIAECHHBIX MOCTAaHOBJICHHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e (enepanbHOil paboueil mporpaMmbl IO y4eOHOMY MpeAMETY «XUMUS».

Pabouast mporpamMmma oprueHTHpOBaHa Ha IIEJIEBbIC TPUOPUTETHI, CHOpMyTUpPOBaHHEIE B (PerepanbHOil paboueit
porpamMMe BocluTaHus U B paboueit nmporpamme Bocnutanus MbOY COLL Ne 4.

[Iporpamma mo XuM#uHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJI€Ha HAa OCHOBE TPeOOBaHMM K
pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOIO o00Iero oopa3oBaHus,
npencrasieHHbix B @T'OC OO0, a Takxke Ha OCHOBE (enepalibHON paboueil mporpaMMbl BOCIUTAHHUS U C
y4eTOM KOHIICTIMU NpenojaBaHus YdeOHOro mnpeamera «XUMHS» B 00pa3oBaTeIbHBIX OpraHU3alMAX
Poccuiickoit ®enepanuu.

[Iporpamma 1Mo XMMHUHU JaeT MpeJICTaBICHHE O LENIX, oOmeld cTpaTeruu oOyueHHsl, BOCHUTAHUS U Pa3BUTHS
oOyyaroluxcsl CpeCTBAaMU y4eOHOro MpeaMeTa, yCTaHABIMBAeT 00sA3aTebHOE MPEIMETHOE COAEpKaHHE,
npeycMaTpuBaeT paclpeielieHre ero o KjiaccaM U CTPYKTYpUPOBaHHUE 10 pa3/ieiaM U TeMaM MPOrpaMMbl IO
XUMHH, OTpeeNseT KOJIWYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTHKU COJEpXKaHUS, PEKOMEHIYEeMYIO
MOCJIeIOBATENbHOCTh U3YyYEHHS XMMHUHU C YYETOM MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBs3€H, JOTMKH
y4eOHOT0 MpoIecca, BO3PACTHBIX OCOOEHHOCTEH OOYYArOIIMXCsI, OMPEAENIeT BO3MOXKHOCTH TpeAMETa s



peanuzanu TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM NpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs, a TaKke TpeOOBaHWUU K pe3yibTaTaM OOy4YeHHS XMMHUM Ha YpOBHE IeJei
M3yUYeHHs PEMETa U OCHOBHBIX BUIOB yUeOHO-II03HABATEIBHON JESTEILHOCTH 00YYaIOLIerocs M0 OCBOSHHUIO
y4eOHOTO COIepyKaHuUS.

3HaHUE XMMHUH CITY)KUT OCHOBOH 111 (POPMHUPOBAHUS MHUPOBO33PEHUS 00YUaIOIIErocs, €ro MpeACTaBICHUH O
MaTepUaJbHOM €IMHCTBE MHUpPA, BAXHYIO pOJIb WrpaloT (opMUpyeMble XHUMHUEW TMPEACTaBICHUS O
B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 SBOIIIOLUH BEIIECTB B MPHUPOJIE, O IMYTIX PEIICHHs TI00abHBIX MPodIeM
YCTOMYMBOTO PA3BUTHUSI YEIOBEYECTBA — CBIPbEBOM, HHEPreTUYECKOM, IMHUIIEBOM U 3KOJOTMYECKOU
0e30macHOCTH, MPo0IeM 3PaBOOXPAHCHHUS.

N3ydenue xumuu:

e CIIOCOOCTBYET peain3aluy BO3MOXKHOCTEH JUIsl caMOpa3BUTH U (POPMUPOBAHUSI KYIbTYpPhI TUYHOCTH,
ee oOmiel u GyHKIMOHATIBLHON TPaMOTHOCTH;

e BHOCHT BKJIaJ B (HOPMUPOBAHHE MBIIIUICHUS H TBOPYECKUX CIIOCOOHOCTEH 00y4aromuXcsi, HABBIKOB X
CaMOCTOSITENIbHON y4eOHOM JesTeNIbHOCTH, SKCHEPUMEHTANbHBIX U HCCIEI0BATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOM JKU3HU, TaK U B MPO(HECCHOHAIBHOM JeITeTbHOCTH;

e 3HAKOMHUT CO cCleuu(UKOW HAayuyHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOTO B3IJIsAa Ha
€/IMHCTBO MPHUPOJBI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TAlloM B (DOPMUPOBAHHM €CTECTBEHHO-
HAyYHOU rPaMOTHOCTU O0YyYaIOLIUXCS;

e cIocoOcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
PUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUECKOE 00pa30BaHNUe 00YyJarOIIUXCS.

JlaHHBIC HAIlpaBICHHUS B OOYYEHUM XMMHHU O0ECHEUMBAIOTCS cHenu(puKoi conepxaHus y4eOHOTO MpeaMerTa,
KOTOPBIN SBJSIETCS MENaroruuecku aJaiTUPOBaHHBIM OTpakeHHWEM 0a30BOM HAYKM XMMHUU Ha ONpeAeICHHOM
JTare ee pa3BUTHSL.
Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs OPHUEHTUPOBAH HAa OCBOCHHE OO0YYaIOUIMMUCS
CUCTEMbI IE€PBOHAYAIbHBIX MOHITHUM XMMHH, OCHOB HEOPraHMYECKOM XUMHHM U HEKOTOPBIX OTAENIbHBIX
3HAQYUMBIX TTOHATUI OPraHUYE€CKON XUMHUH.
Crpykrypa coaepxaHHs IporpaMMbl 10 XMMHHM c(OpMHpOBaAHA Ha OCHOBE CHCTEMHOIO IIOJXO0Ja K €€
n3ydyeHuto. CozepxaHue CKIAIbIBACTCS U3 CUCTEMbI NOHATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MNOHATHUM O XuMudeckod peakuuu. OOe O3TU CUCTEMBl CTPYKTYPHO OpPraHHW30BaHbl IO MPUHLHUIY
MIOCJIEI0BATEIBbHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

e aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
[lepuoanueckoro 3akona /[.11. Menneneea kak OCHOBHOTO 3aKOHA XMMUU;

e YYEHMs O CTPOEHHH aToMa U XMMHUYECKOH CBS3H;

e TMpEJCTaBICHUH 00 AIEKTPOIUTUUECKOM JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMSI pacCMaTPUBAIOTCA HAa OCHOBE AMIMPUYECKU IMOJYYEHHBIX M OCMBICIEHHBIX (aKTOB,
Pa3BUBAIOTCS MOCJENOBATEIbHO OT OJHOIO YPOBHSA K JPYroMmy, BBINONHSAS (QYHKIMH OOBSCHEHHUS WU
MIPOrHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BOZMOXKHOCTEHM MPAKTUYECKOT0 MPUMEHEHUS U MOJy4EHUS U3ydaeMbIX
BEIIECTB.

OcBoeHHME mporpaMmbl IO XUMHH CHOCOOCTBYeT (DOPMHUPOBAHHMIO MPEJICTABICHHUS O XUMHUYECKOU
COCTaBJIAIONIEN HAy4YHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOH NIPHUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K
HAayYHOMY 3HAHUIO M METOJIaM MO3HaHUA B HayKe. M3yueHne XuMum MpoUCXOJUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3y4eHHbIX YueOHbIX mHpeameroB: «Okpyxaroumii mup», «buonorus. 5—7 kmacce» u «Pusmka. 7
KJIace».

[Ipy wn3ydyeHUM XUMHHM TPOUCXOAUT (OPMHUPOBAHHWE 3HAHUM OCHOB XMMHMYECKONW HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKOW JIESTeIbHOCTH 4YellOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOU KyJbTYphI. 3a7aya yueOHOT0 MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUYECKUX 3HAHUH —
BOKHEUINX (AKTOB, TIOHATHN, 3aKOHOB M TEOPETHYECKUX IIOJOKEHHUM, JOCTYIMHBIX 000OIIeHUMH
MHUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HAyKH, B MPUOOIIEHUH K HayYHBIM METOJaM IMO3HAHUS NPU U3YYEHUH
BELIECTB U XUMUYECKUX peakUuid, B (OPMHUPOBAHUH U PA3BUTHUU [TO3HABATEIBHBIX YMEHUIN U UX IPUMEHEHUH B
y4eOHO-TI03HABaTEeIbHOM U y4eOHO-HCCIIEOBATENLCKOM JesITeIbHOCTH, OCBOCHHUHU MpaBMJl 0€30IacHOTO
oOpallleHus C BeIleCTBaMU B IOBCEIHEBHOM JKU3HU.

[Tpu u3y4eHUU XMMHUU HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs BaXKHOE 3HAUEHUE MPUOOPETH Takue Ieu,
KaK:

e (opMupoBaHME  HUHTENIEKTyalbHO pPa3BUTOM  JMYHOCTH, TOTOBOW K caM0oOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHSTHUIO PEHICHUH, CIOCOOHON alanTHpOBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;



e HaIpPaBJICHHOCTb OOYYEHHUS Ha CHCTEMAaTHYEeCKOe NPUOOIIEHHE OO0Yy4aromUXCs K CaMOCTOSTEIbHON
MO3HABATEIIbHON JEATENIbHOCTH, HAyYHBIM METOAaM MO3HaHUS, (OPMHUPYIOIIMM MOTHUBALUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUU;

e o0ecreueHre yCIIOBHUM, CITOCOOCTBYIOIIUX MPHOOPETCHUIO OOYYAIONTUMHUCS OMBITa PAa3HOOOpa3HOU
JEATETbHOCTH, TO3HAaHUS W CaMOINO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUN),
UMEIOLINX YHUBEpPCAIbHOE 3HAYCHHE [Tl PA3JIMYHBIX BUJOB JIEATEIbHOCTH;

o (opmupoBanue oOmel (yHKIMOHATBHOW W €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSACHATH W OLCHUBATh SIBJICHUS OKPYXAIOIIEr0 MHUpPA, MCIOJb3ysd 3HAHUS U OIIBIT,
MOJTyYEHHBIC TIPH U3YYCHUN XUMUU, IPUMEHSIThH X MIPH PEIICHUU IPOOJIEM B TIOBCETHEBHOM KU3HU U
TPYIOBOH AESITETLHOCTH;

e (QopMupoBaHHE Y 00yUYaAIONUXCS TYMAaHUCTHYECKUX OTHOIICHUH, MOHMMAHUS [EHHOCTH XUMUYECKUX
3HaHUU JUIsI BBIPAOOTKHU DSKOJOTHYECKH II€JIeCOO0pa3HOro TMOBEACHHs B OBITY M TPYAOBOM
JEATETLHOCTH B LEJSIX COXPAHEHUS CBOETO 37J0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbL;

e Ppa3BUTHE MOTUBALMU K 00Y4YEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHUS OOIIEYETIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY mHpoduis u
HAIPaBIEHHOCTHU JaJIbHEHIIET0 00yUeHHUS.

OOmiee 4McIO YacoB, OTBEACHHBIX MJIS M3YYECHUS XMMHUH HA YPOBHE OCHOBHOTO 00mmiero oOpa3oBaHus,
cocraBisier 136 yacoB: B 8-M kiacce — 68 4dacoB (2 yaca B Hemenwo), B 9-m kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

Jia peanu3anuy MpOrpaMMbl UCTHOJB3YIOTCS YYEOHUKH, JOMYIICHHbIE K HCIOJIB30BAHUIO MPU pealld3aliu
UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAUIO 00pa30BaTEIbHBIX MPOrpaMM HadaabHOTO OOINEro, OCHOBHOTO
obmiero, cpeaHero oOmero o00pa3oBaHUs OpPraHU3alUSMHU, OCYIIECTBISIIOIIMMH  O0pa30BaTEIbHYIO
NeSITeNIbHOCTD, ITpHKa3oM MuHmpocselieHus ot 26.06.2025 Ne 495:

e Xummsa, 8 kmacc/ l'abpuensn O.C., OctpoymoB W.I'., CmagkoB C.A., AO «/3gaTenscTBO
"IIpocsenienue"»;

o Xummsa, 9 kmacc/ T'abpuensa O.C., OctpoymoB W.I'., CmamkoB C.A., AO «3narenscTBO
"ITpocBeuienue».

OneKTpoHHble  00pa3oBaTENbHbIE  PECYPCHl, JIOMYIIEHHbIE K  MHCIOJb30BAaHUIO [pPU  pealn3aluiu
00pa3oBaTeNbHBIMU  OPraHU3alMsIMU  UMEIOIIUX TOCYIAapCTBEHHYIO  aKKpEIUTalUl 00pa3oBaTeIbHBIX
IporpaMM HAdaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHero oOmero o0pa3oBaHUs TMPUKA30M
Munnpocenienust PO ot 23.07.2025 Ne 551:

e Xwumus, 8 knacc, DI'TAOY BO «I"ocynapCTBEHHbBIN YHUBEPCUTET MPOCBEIICHUS» Y,

o Xumus, 9 xnacc, PI'’AOY BO «l'ocyaapCTBEHHBI YHUBEPCUTET POCBEILEHU»Y;

e Tpenaxep «O6mnaxo 3HaHu». Xumus. 8 kinacc, OO0 «DuszukoH Jlad».

Coaep:xkanue yueOHOro nmpeamera

8-ii Ki1ace

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMUH B KU3HU 4YEJIOBEKAa. XUMHS B CHCTEME HayK. Tena u BeniectBa. dusnyeckue
CBOMCTBa BEUIECTB. ArperaTHoe COCTOsHHE BemlecTB. [loHsATHE O MeTomax mo3HaHUs B XUMHUH. YucTbie
BemecTBa u cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJEKyNbl. XUMHYECKUE 31eMEHThl. CHMBOJIBI XMMHUYECKUX 3JIeMEeHTOB. lIpocTeie u croxHbIe
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHas aToMmHass Macca. OTHOCUTENIbHAsT MOJICKYJsSIpHAas macca. MaccoBasi J0JiT XUMHYECKOTO
DJICMCHTA B COCIMHCHHH.

KomnuectBo BemectBa. Monbs. MomsipHast Macca. B3anMOCBSI3b KOJNIMYECTBA, MAacChl M YHCIIA CTPYKTYPHBIX
eIMHHUII BeriecTBa. PacueTsl o popmynaM XUMHUYECKHX COCTUHEHHI.

dusznyueckue U XUMHYECKHE SBJICHHUS. XHUMHUYECKas pEakius W €€ MPU3HAKU. 3aKOH COXPAHEHUS MAacCChI
BelecTB. XuUMHUecKHe YypaBHeHHs. Krnaccudukamus XUMHUECKHX peakuil (COeAMHEHUs, pa3IoKeHus,
3aMelIeHHs, OOMeHa).

XUMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOH IIOCY/IOH, MpaBWjiaMud paOOThI B JIA0OpAaTOpPHUU W TPHUEMaMH OOpaIIeHUS C
nabopaTopHbIM 000pyZIOBaHHWEM, W3YYEHHE M OINUCaHuEe (U3MUECKUX CBOMCTB 00pa3lloB HEOPTaHHMYECKHX



BEIIECTB, HaOM0IeHNe (pU3NUecKuX (TUIaBJIeHUE BOCKa, TasHUE JIba, PACTUPAHUE caxapa B CTYIKE, KUIICHHE U
KOHJICHCALlUsST BOJbI) M XMMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHHWE METHOM MPOBOJIOKH, B3aUMOJEHCTBHE
Mella C KHUCJIOTOH) SBJICHUH, HAOMIOJCHHWE M ONUCAHHWE TPHU3HAKOB TMPOTEKAHUS XUMHUYECKHX PpEeaKIuii
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapusi, pa3iioKeHHUE THAPOKCHUAA MeIu
(1) mpu HarpeBaHuu, B3auMoiciicTBHE kese3a ¢ pacTBopoM comu meau (1), uzyueHue crocoOoB paszeacHus
CMeceil: ¢ MOMOIIbI0 MarHurta, (pUIbTPOBaHUE, BBIIAPUBAHUE, NUCTWIUISALUSA, XpoMaTorpadus, MpoBeAcHHE
OYHMCTKH TIOBAPEHHOW COJIM, HAOIIOJCHNUE W ONMHMCAHUE PE3YJIbTAaTOB MPOBEICHHS OIBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHHE MOJIETIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxneiiue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — anemeHT u npocroe Bemectso. Haxoxaenue kucnopoaa
B NpHupone, (puznyeckrne U XUMUYeCKHe cBoiicTBa (peakuuu ropenus). Oxcuzabl. [IpumeHenue kucimopona.
Crioco0bl MmostydeHus: KUCIopo/ia B J1a0OpaTOPUU M MPOMBIIUIEHHOCTH. KpyroBopoT Kuciaopoja B MPUPO/IE.
O30H — aimoTporHast MoAU(UKAIUSI KUCIOPOa.

TemnoBoii 3 dekT XUMHUYECKO peaKIiK, TePMOXUMUYECKUE YPABHEHHUS, K30~ U IHIOTEPMUYECKUE PEAKIUU.
TorumBo: yrons W MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUICHHE IMAPHUKOBOTO 3¢ ¢eKTa, pa3pylieHne 030HOBOTO
)8

Bonmopon — snemeHT U mpocTtoe BemiecTBo. HaxoxaeHue Bomopona B MpHPOJE, (HU3NYECKHEe U XUMHYECKHE
CBOICTBa, MPUMEHEHUE, CIOCOObI monydeHus. Kucnorsl u comnu.

MousipHblii 00B€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Bona kak pactBopureib. PactBopsl. HachllieHHbIE 1 HEHACHILLIEHHBIE PACTBOPHI.
PactBoprMocTh BelecTB B Boje. MaccoBas 10js BelllecTBa B pacTBope. XHMHUYECKUE CBOWCTBA BOJIBI.
OcHoBaHusd. Ponb pacTBOpOB B NpupoZie U B KU3HU 4esioBeKa. KpyroBopoT Bojabl B mpupoie. 3arps3HEeHue
NpUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJL.

Knaccudukanus neopranmdeckux coenuuHeHuil. Oxcuapl. Kiaccudukamuss OKCHAOB: cosieoOpasyroliue
(ocHOBHBIC, KHCIIOTHBIC, aM(pOTEepHBbIC) W HecojeoOpasywmue. Homenknarypa okcumoB. Dusmueckue u
XUMHUYECKHE CBOKCTBA OKCUAOB. [lonyuenue okcuoB.

OcHoBanus. Knaccudukanuss OCHOBaHHI: 11€10YM U HEPACTBOPUMBbIE OCHOBaHUs. HoMeHKaTypa OCHOBaHMIA.
duznueckre 1 XMMUUYECKHE CBOMCTBa OCHOBaHMM. [lonyueHrne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucinot. uznueckne 1 XUMHUYECKUE CBOMCTBA KUCIIOT. P
aktuBHOocTH MeTtasuioB H.H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa cosneil. @uznueckue U1 XuMuieckue cBoicTna coieil. [lonydenue coneil.

['eneTnueckas CBSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COCTUHEHUM.

XMMHUYECKUI IKCIIEPUMEHT:

KayeCTBEHHOE OIpeJIeJIeHne COAEp)KaHUsl KUCIOpo/a B BO3AyXe, MOJy4YeHHE, coOMpaHMe, paclo3HAaBaHUE U
U3Y4YEHHE CBOICTB KHUCIOpOJa, HaONIOJCHWE B3aHMMOJCIHCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBHUSA
BO3HUKHOBEHHUS U MPEKpalleHus ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3llaMu OKCHJIOB M ONHMCAaHUE HX
CBOWCTB, MOJy4€HHE, COOMpaHne, Paclo3HaBaHUE U M3YYEHHE CBOWCTB BOJIOpOja (TOpEHHUE), B3aUMOICHCTBHE
Bogopoga ¢ okcugoMm menu (l1) (BO3MOXHO HCIIONB30BaHHME BHEOMATEpPHANIOB), HaONoAeHHE O00pa3IoB
BELIECTB KOJUYECTBOM | MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM pacTBOPEHHsS BEIIECTB C Ppa3IU4HON
PacTBOPUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OIPENEICHHONW MacCOBOW J10JIEH pacTBOPEHHOIO BEILECTBA,
B3alMOJICIICTBHE BOJIbI C METAJUIAMM (HATPUEM M KajiblleM) (BO3MOXKHO HCIOJIb30BaHUE BHUJEOMATEPHAIIOB),
ucclieloBaHle 00pa3l0B HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, HAONIOJCHHE HW3MEHEHHsI OKPacKH
WHIUKAaTOPOB B PACTBOpAax KUCJIOT W LIesloued, u3yueHue B3aummozeictsus okcuna meau (ll) ¢ pactBopom
CEpPHOU KHUCJOTHI, KACIOT C METAJUIaMHU, PeakUWid HEeUTpaau3alMu, MOJy4YEeHHE HEPaCTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOI0 MeTajla JPYI'MM M3 pacTBOpa COJM, PEUIEHHE 3KCHEPHMEHTANbHBIX 337ad IO TEeMe
«Baxknelime ki1accbl HEOPraHMYECKUX COETUHEHUI.

Ilepuoanuecknit 3axkoH u Ilepuogumyeckass cucrema xumuuyeckux 3jaementoB .M. Menaeneesa.
Crpoenne aroMoB. XuMnueckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PEaAKINU

[lepBble MONBITKM KJIACCU(PUKALUKA XUMUYECKUX 3JieMeHTOB. lloHATHE O rpynmax CXOAHBIX 3JIEMEHTOB
(mresouHble M MIETOYHO3EMENbHBIE METallbl, TajloreHbl, HHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT
am¢oTepHbIe OKCUIBI U TUAPOKCUIBL.

[lepuonnueckuii  3akoH. Ilepmogmueckas cucrema xumuueckux oanemeHtoB .M. Menneneesa.
Kopotkonepuoanast u anmuuaHonepuoaHas ¢gopmsel [lepuoanueckoit cucreMbl XxuMudeckux snemeHToB JI.U.
Menpeneesa. Ileproasl u rpynnsl. @U3HUECKUN CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB MEPHOJA U T'PYMIIbI
JJIEMEHTA.



Crpoenne aromoB. CoctaB aTOMHBIX sjep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK aTOMOB
nepBeix 20 xumuyeckux dnaeMeHTOoB Ilepuommueckoit cucrtemsl JI.M. MenneneeBa. XapaKTepuCTHKa
XMMHUYECKOT0 3JIEMEHTA 10 €ro MojoxeHuto B [lepuoguueckoii cucreme .M. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajinyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METANIMYECKUX U HEMETAINIMYECKUX
CBOMCTB I10 TPYIIIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB ISl pa3BUTUS HAYKH
u npaktuku. .M. MenzeneeB — ydeHbIl U IpayKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (HOJSpHAs U HEMOJSPHAS) CBSA3b. DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
a1eMeHTOB. MloHHas CBSA3b.

Crenensb okucneHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakluy. [Ipouecchl OKUCIeHNs U BOCCTaHOBJICHUSI.
OxucauTenu 1 BOCCTAHOBUTEIH.

XUMUYEeCKUI IKCIIEPUMEHT:

U3y4eHHE 00pa3lioB BELIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJEHCTBUE T'MJPOKCHA LIMHKA C PacTBOpPaMH
KHCJIOT W LIEJNOYEH, IPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakluu pas3jioKeHNs, COEIUHEHUS).

MesknpeamMeTHble CBSI3H

Peanuzanuss MeXNpeaIMETHBIX CBS3€M IpPU H3YYEHHH XUMUUM B &-M KJacce€ OCYLIECTBISIETCS YEpe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUIS
OTJENbHBIX NIPEJIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEeHHO-HAy4YHbIE TOHATHUS: HAay4HbIH (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3,
KIaccu(uKanus, NepuoANIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, H3MEPEHHE, MOJICIIb, SBIICHHE.
®duznka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIA,
AIIEKTPHUYECKUH 3aps]l, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PU3NUECKUE BEINIHHEI,
€AMHULBI U3MEPEHUS, KOCMOC, IIJIaHETHI, 3B€3/1bl, COJIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOBI, MOJE3HBIE HCKOTIaeMbIe, TOILJIUBO, BOJIHBIC

peCypChI.

9-ii kaace

BemecTBO M XMMH4YeCKas peakus

[lepuoanueckuii 3akoH. llepuonnueckas cucrema xumuueckux sinemeHToB JI.M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHMHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kausi,
KBSl ¥ WX COCJAMHEHHH B COOTBETCTBUU C IIOJIOKEHHMEM »3JIeMEHTOB B I[lepmomuueckoid cucreme M
CTPOEHHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJABI XUMHUYECKON CBS3U. THUIBI KPUCTAUTMUECKUX PEIIETOK, 3aBHCHMOCTh CBOMCTB
BEILIECTBA OT THUINA KPUCTAINIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Kinaccudukanms 1 HoMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XUMHUECKHE CBOMCTBA BEIECTB, OTHOCSIINXCS K
pa3IMYHBIM KJaccaM HEOPTraHUYECKUX COCIMHEHMM, FTeHETUYECKasl CBSI3b HEOPTraHUUECKHUX BEILIECTB.
Knaccudukanmss XuMAYECKUX pPEaKIUi MO PA3TMYHBIM TMpHU3HAKaM (M0 YUCIY M COCTaBYy Yy4YacCTBYIOIIHUX B
pEaKIuu BEIIeCTB, MO TEIUIOBOMY d(PQEKTy, MO U3MEHEHUIO CTENEeHEeH OKUCICHUS XUMUUYECKUX AJIEMEHTOB, IO
0o0paTUMOCTH, M0 YYacTHIO KaTajlu3aTopa). OJK30- W DHIOTEPMHUYECKHE pEaAKIUH, TEPMOXUMHUUYECKUE
yYpaBHEHUSI.

[TonsiTue o ckopocTu xumMudeckoi peakiuu. [TosTHe 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEAKIIUIX.
[loHsiTHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstme o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecun. DakTopbl, BIMSIONIME HAa CKOPOCTh XUMHUYECKON pPEAKIUW W TOJOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBPHBIC ~PEAKIIMH, JJICKTPOHHBIH OajdaHC OKHCIUTEIHHO-BOCCTAHOBHUTEIBHON
peakuuu. CocTaBleHHE YPAaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MCIOJIb30BAHUEM METO/AA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOAUTUUECKON TUCCOLMAIMU. DIIEKTPOIUTHI U HEANEKTPOJIuThl. KaTnoHbl, aHMOHBL. MexaHu3m
JUCCOITMAITMU BEIIECTB C PA3IMYHBIMU BHUJAMU XUMUYECKOW CBsi3M. CremeHp auccorumanuu. CuibHBIE U
Cl1a0bIe AIIEKTPOIIUTHI.

Peaxiiun nonHoro oomena. Y clioBUs MPOTEKAHKS PEAKIIM HMOHHOTO OOMEHa, TTOJIHBIE U COKpAIICHHbIC HOHHBIS
ypaBHeHUs peakiuii. CBOMCTBa KUCIIOT, OCHOBAHUI U COJIEH B CBETE MPEJCTABICHUN 00 AIEKTPOIUTUYECKOM
nuccornaruu. KauecTBeHHbIE peakiiny Ha HOHBL. [[oHSATHE 0 THAPOIN3E COMEH.

XUMHYECKHH IKCIIEPUMEHT:



O3HAKOMJICHHE C MOJAETSIMH KPUCTAJUIMYECKUX PELICTOK HEOPraHWMYECKHX BEIIECTB — METAJUIOB U HEMETAIJIOB
(rpadbuta W anmasa), CIOKHBIX BEHICCTB (XJIOpUAAQ HATPHs), HCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PEeaKIMU OT BO3JCHCTBUS Pa3IMYHBIX (PaKTOPOB, UCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH PACTBOPOB
BEIIECTB, MPOLECcCca JUCCOLMALNN KUCIIOT, IIeI04el U cosell (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPHUAIIOB),
MIPOBE/ICHUE OMNBITOB, WUTIOCTPUPYIOMIUX TNPU3HAKK MPOTEKAHUS PEaKUUWi HOHHOTO oOMeHa (oOpa3oBaHHE
ocajika, BbIJEJIEHHE Ta3a, 00pa3oBaHHME BObI), OIBITOB, HUIFOCTPUPYIOLIUX HPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBUTEIJIBHBIX peakUuil (rOpeHre, peaKkIiy Pa3ioKeHUs], COCeTMHEHNS ), pacliO3HaBaHHE HEOPTaHUIECKUX
BEIIIECTB C TOMOIIIBIO KAUYECTBEHHBIX PEaKI1il Ha MOHBI, peIlIEHHE FIKCIEPUMEHTAIbHBIX 3a7ay.

HemeTaibl U X cOeTHHEHUS

OOmiast xapakTepuCTHKa TanoreHoB. OCOOEHHOCTH CTPOEHHMs aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIICHUS.
Crpoenue u pu3nueckre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA MMPUMEPE XJopa
(B3aMMOAEHCTBUE C MeTajulaMH, HEMeTaJulaMu, lienodamu). Xiopoogopos. ComsHas KUCIIOTa, XMMUYECKHUE
CBOMCTBA, NOJIy4eHME, IPUMEHEHHE. JIeICTBUE XJIOpAa U XJIOPOBOJOPOJA HA OPraHU3M 4YelloBeKa. Baxunenmue
XJIOPU/IbI U UX HaXOKICHUE B IPUPOJIE.

Oobmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCTICHH
okuciaeHus. CtpoeHne M (U3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U cepbl. AJIIOTPOIHbBIE
MOTU(UKAIIME KUCIOPOJa U cepbl. XMMHYECKHe CBOWCTBa cepbl. CepoBOaOpO., CTpoeHue, (U3NYECKue U
XUMHYecKkHue cBoiicTBa. OKCU/IBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (pu3ndYecKue
U XMMHUYECKHE CBOWCTBa (0OOIIME KaK MPEICTaBHTENsl Kiacca KHCIOT M Crenupuueckue). XUMHUYECKUE
peakIMy, JeKallie B OCHOBE MPOMBIIIJIEHHOr0 Crocoda MoiaydeHus: cepHoil kucnotsl. [IpuMenenue cepHoii
kuciaoTel. CoJM CepHOW KHUCIIOTHI, KayecTBEHHas peaknus Ha cyiabpar-uoH. Haxoxnaenwe cepsl u ee
COeIMHEHUH B npupoje. XUMUYECKOE 3arps3HEHHE OKpYKaloIled Cpelbl COCAMHEHUSMHU cepbl (KHCIOTHBIE
TOXK]IH, 3arpsiI3HEHNE BO3/IyXa M BOJIOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmast xapakrepucTuka 31eMeHTOoB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEHNEHH
OKHCIICHHS. A30T, paclpoCTpaHEHHE B MpUpoje, GU3NIECKHe U XUMHYECKHe cBOMCTBAa. KpyroBopoT a3ora B
npupoje. AMMHUaK, ero GU3N4ecKue U XUMUYECKUEe CBOICTBa, noyiyuyeHue u npuMeHeHue. Coiau aMMOHMS, UX
¢u3nveckne M XMMHUYECKHE CBOICTBa, mpuMeHeHHe. KadecTBeHHas peakius Ha HMOHBI aMMOHHSA. A30THas
KHCJIOTa, €e NoJdy4YeHue, GU3nyeckue U XMMUYEeCKHe CBOMcTBa (00IMe Kak MpeICTaBUTeNs Kjlacca KUCIOT U
cneuupuyeckue). lcrmonp30BaHNe HHUTPATOB W COJEH aMMOHHS B KAauyeCTBE MHHEPAIBHBIX YIOOpPEHHIA.
XUMHUUYECKOE 3arpsA3HEHHE OKpY’Karolled cpeabl COSAMHEHUSAMH a30Ta (KUCIOTHBIE IO, 3arps3HeHue
BO3/yXa, MOYBEI B BoJoeMoB). Pochop, ammorponHsie Mogudpukanuu Gochopa, GU3NIECKUE U XUMHUYECKHE
coiictBa. Okcun dochopa (V) u docopHas kuciora, GU3NYECKUE U XUMHUECKHUE CBONCTBA, MOJIyYCHHE.
Hcnonbs3oBanue pochaToB B KaueCTBE MUHEPATbHBIX YA0OOPEHUH.

OOmas xapaktepuctuka s1eMeHTOB IV A-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHH
OKHCTICHHS. YTIEpO/I, ATIOTPOIHBIE MOJU(PHUKAIINN, PACTIPOCTPAHEHHE B IPUPOJIE, GPU3NIECKHAE U XUMUIECKHE
cBoiicTBa. AncopOuus. KpyroBopoT yriepona B npupoze. OKCuabl yriaepona, ux GU3NUecKue U XUMUYECKHe
CBOWCTBA, JICHCTBUE HA KUBBIE OPTaHU3MBI, TIOJTyUYE€HUE U TPUMEHEHHE. DKOJIIOTHIECKHE TIPOOIEMBbI, CBA3aHHBIC
c okcujoM yraeponaa (IV), rumoresa rio0anbHOro MOTEMJIEHHUs KiIMMaTa, MapHUKOBBIM 3(QexT. YroiabHas
KHCJIOTa U €€ CONM, WX (U3NYEeCKHe M XMMHUYECKHE CBOWMCTBA, TMONy4YeHHWE W TpuMeHeHue. KadecTBeHHas
peakius Ha kapOooHaT-uoHbl. Mcnosnb30Banne kKapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauyanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHMSX yriepoja (MeTaH, 3TaH, 3TUJIEH,
alleTWIICH, JTAaHOJ, TJHIEPHH, YKCyCHas Kuciora). lIpupomHble WCTOYHHMKH YTIIEBOJIOPOIOB (Yroib,
NPUPOJHBIN ra3, HeQTh), MPOIYKTHI UX NMepepadoTku (OEH3MH), UX pOJib B OBITY U NPOMBIIIIEHHOCTH. [ToHsATHE
0 OWOIIOTMYECKM BAKHBIX BEIIECTBAX: JKHpax, Oelkax, YrieBoJaX — M WX pPOJM B JKU3HH YEJIOBEKA.
MarepuanbHOE€ €TMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usmueckne u XMMUYECKUE CBOMCTBA, MoJyyeHUEe U npuMmeHeHue. CoeTuHEHHs] KPEMHHS B
npupoge. OOume mnpencrasaeHuss o6 oxcunae kpemuus (IV) u kpemHueBoil kucimore. CHIMKATBl, HX
WCTIOJIb30BaHNE B OBITY, B TMPOMBIIIICHHOCTH. BakHEWIHe CTPOUTENbHBIE MaTepHabl: KepaMHUKa, CTEKIIO,
LIEMEHT, OeToH, xene300eToH. IIpobiembl 0e30macHOrO MCIOJIB30BAaHHUS CTPOUTENBHBIX MAaTepHUanoB B
MOBCEIHEBHOM KU3HH.

XUMHYECKHH IKCIIEPUMEHT:

u3ydeHne oO0pa3l0OB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, NPOBEICHWE KadeCTBEHHBIX
peakiuii Ha XJOPHUI-MOHBl U HAONIOJIeHHE MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkaroliue (pusnueckue u
XAMAYECKHE CBOWCTBA TAJOT€HOB M WX COCIUHEHHH (BO3MOXKHO WCIIOJIb30BAaHHE BHIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ 00pa3laMu XJIOpUIOB (TaJOreHUI0B), O3HAKOMJIEHHE ¢ 00pa3liaMy Cephl U €€ COeTMHEHUSIMU



(BO3MOXKHO HCITOJIb30BaHKE BUAECOMATEPHUAIOB), HaOMOCHUE MIpoliecca OOYTIIMBaHUs caxapa MOJ JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHUCJIOTHI, M3yUYCHHE XUMHUYECKHUX CBOMCTB pa30aBIICHHOW CEPHOM KHCIIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHON peaklnu Ha Cynb(aT-uoH U HaOJII0ieHUE IPU3HaKa ee MPOTEKaHus, 03HAKOMIICHUE
¢ (GuU3MYECKUMU CBOWCTBaMH a30Ta, Qochopa W WX COeOUHEHUNH (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THBHIX U (OCHOPHBIX YA0OpEHMIA, TOTyUeHHnEe, COOMpaHue, PaCIIO3HABAHUE U
M3Yy4YE€HHE CBOMCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX PeaKuii Ha HOH aMMOHHUS U Goc]aT-uoH U U3yueHue
IIPU3HAKOB HX IPOTEKaHHUS, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHUIEOMATEPUATIOB), H3yUYE€HHE MOJIENe KpPUCTANIMYECKUX pEeIIeTOK anMasa, rpadwura,
¢dymiepeHa, O03HAKOMIJIGHHE C TPOLIECCOM aACOPOIMHM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM WU
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB YIJIEKUCIIOIO rasa,
MPOBE/ICHNE KAaYECTBEHHBIX PEaKlUil Ha KapOOHAT M CHIIMKAT-MOHBI M M3YYE€HUE NPU3HAKOB UX IMPOTEKAHUS,
03HAaKOMJICHHE C MPOAYKLMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxxHenme HeMEeTaJUTbl U UX COEAUHEHHUSY.

MeTaJuibl M UX COeAMHEHUS

OOm1ast XxapakTepUCTUKAa XMMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHMHU WX TOJIoKeHUs B [lepuoanaeckoit
cucrteMe xumudeckux aneMeHToB /.M. MenzaeneeBa u ctpoenus aromoB. CTpoeHne MeTaiuioB. Metammnueckas
CBS3b W METAUIMYECKasl KPHUCTAUIMYECKAsh pEUIeTKA. OJEKTPOXUMHUYECKMM psi HaNpsyKEHUM MeETaljIoB.
duznyeckue U XuMu4eckue cBoricTsa MetaisioB. OO01Iue crnocoOsl monydeHust MetamioB. [lonarue o koppo3uu
METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT KOppo3uu. CruiaBel (CTalb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsle Metamel: nosioxkenue B llepronnueckol cucreme xumudeckux sieMeHtoB .M. Menneneena,
CTpOCHHE UX aTOMOB, HaXOXKJeHue B mpupoje. dusndeckre U XMMHUYECKHE CBOMCTBA (Ha MpUMepe HATpus U
kanusi). OKCUIbI U TUAPOKCHUIBI HATpUs U Kanus. [IpuMeHeHne en0uHbIX METAJIJIOB U UX COEAMHEHUH.
[IlenouyHO3eMeNbHBIE METAJIbI MAarHUM M KajdbLUi: ToJiokeHHe B llepuoanueckoil cucreMe XUMHUYECKUX
anemenToB .M. MenzeneeBa, cTpoeHMe MX aTOMOB, HaxoKJeHue B npupoae. Ou3nyeckne U XUMHUYECKUE
CBOMCTBAa MarHus W Kanblius. BaxHeiimue coequHeHus Kanbus (OKCUI, THAPOKCH, cOlH). JKeCTKOCTh BOJIBI
U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuognueckoil cucreme xumuueckux snemeHToB .M. MenpaeneeBa, crpoeHue
aToMma, HaXxOoXXJIeHHe B mpupoze. Pu3HMUecKne W XMMHUYECKHE CBOWCTBA aIOMUHUS. AM(OTEpHBIE CBOWCTBA
OKCHJIA ¥ TUJIPOKCUA ATTFOMUHUS.

Keneszo: nonoxenue B Ilepuoanueckoi cucreme xumuueckux smemeHToB [[.M. MenaeneeBa, ctpoeHue atoma,
HaxoKJieHue B npupoje. Puznueckne U XMMHUYECKUE CBOMCTBA kene3a. OKCHIbl, TUAPOKCUIBI U COJIM XKelle3a
(1) u xene3a (1), ux cocras, cBOICTBA U TONTyYCHHE.

XUMHUYeCKHI IKCIIEPUMEHT:

O3HaKOMJIEHHE C 00pa3liaMyd METaJUIOB U CILJIaBOB, UX (PU3MUYECKMMM CBOMCTBaMM, M3Y4YE€HHE DPE3YyJIbTaTOB
KOPPO3MH METAJUIOB (BO3MOXHO HCIOJIb30BAaHUE BUAEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJAEHCTBHS OKCUIA
KaJIbl{Usl U HATpUs C BOJOW (BO3MOXKHO HCIIOJIB30BAaHUE BUIAEOMATEPUAJIOB), UCCIEIOBAHUE CBOWCTB KECTKOM
BOJIbI, NpOLIECCa TOPEHMs JKelle3a B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUANIOB), NMPU3HAKOB
MPOTEKAHUS KaueCTBEHHBIX PEAKIMNA HAa MOHBI: MarHus, Kajbllvs, aTIOMUHMS, UHKA, kene3a (I1) u xenesa
(10, memu (1), HabarOEHHEe W OMHCAHHE MPOIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATpHs, KalusA |
KaJblusl (BO3MOXKHO HCIIOJIb30BAaHME BHUAEOMATEPUAIIOB), HCCiIENOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCUIA
QIIOMHMHMS U TUIPOKCHJIA IIUHKA, PELICHHE SKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHelre MeTauibl U uX
COETUHEHUS.

XuMus M OKpyxKaouas cpeaa

BemectBa um Marepuansl B IOBCEIHEBHON KH3HU 4eloBeKa. be3onacHoe MHCMONb30BaHHE BEIIECTB H
XUMHUYECKHUX peakiuii B ObITy. [lepBast moMoIb MpU XMMUYECKUX 0XKOTax U OTPaBIICHUSIX.

XuMHYecKkoe 3arps3HeHHe OKpYyKarolled cpesl (MpeienbHas J0MycTHMas KOHIIEHTpAIUs BEIeCTB, Jajiee —
[TJK). Ponp XuMuu B pelIeHHH SKOJIOTHYECKHUX TPoOIeM.

XUMHUYeCKUI IKCIIEPUMEHT:

u3yyeHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MAaTEPHUAIbI).

MexnpeameTrHblie CBSI3H

Peanuzanuss MeXNpeOIMETHBIX CBSA3€M MNpPU H3YYEHHH XUMHUUM B 9-M Kilacce OCYLIECTBISIETCS YEPE3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATUMN, SBISIOUIMXCS CUCTEMHBIMU JUIS
OTJENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOme ecTecTBEHHO-HAyYHbIe MOHATUS: HAay4HbIM (pakT, TUmoTe3a, 3aKOH, TEOpUs, AaHaju3, CUHTE3,
KJIacCH(UKALUs, EPUOJUIHOCTD, HAOIIOAEHNE, YKCIIEPUMEHT, MOJICIIMPOBAHUE, N3MEPEHHE, MOJIEIb, SIBIICHHE,
MApHUKOBBIN (P PEKT, TEXHOIOTHSI, MATEPHAIIBL.

®usnka: marepusi, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIH], U30TOIbI, PaJHOaKTHBHOCTh, MOJIEKYIIa,
AIIEKTPUUYECKUI 3apsijl, TPOBOIHUKH, TOIYIPOBOJHUKH, JHIICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM,
arperaTHoe COCTOSIHME BEIECTBA, a3, pPacTBOpP, PAacCTBOPUMOCTb, KPHCTAJUIMYECKAs pEIIeTKa, CIUIABHI,
¢bu3nvecKkre BEIIMYUHBI, €AUHUIBI U3MEPEHHS, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3Be3/1b1, CONHIIE.
buonorus: ¢otocunTes, npixanue, Ouocdepa, >KOCHCTEMa, MHUHEPAJIbHBIE YHAOOPEHUS, MHKPOIJIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadust: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TOPO/BI, ITOJIC3HBIE UCKOMAeMbIe, TOIUIMBO, BOIHBIC

peCypCHL.

IInanupyemsble pe3yIbTaThl 0OCBOEHHUS Y4eOHOT0 IpeIMeTa

JInuHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE PE3yJabTaThl OCBOCHUS IMPOrPaMMbl OCHOBHOTO OOMIETO OOpa3oBaHUsl JIOCTUTAKOTCA B XOJIE
oOydYeHUsl XNMHH B €IMHCTBE Y4EOHON M BOCIUTATEIHHON JCSITEILHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCUICKMMH COIMOKYJIbTYPHBIMH ¥ JIYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, TPHHITBIMH B OOIIECTBE
MpaBWJIaMd W HOPMaMHu TIOBEJIEHUS U CIOCOOCTBYIOT TIpOIlecCaM CaMOTIO3HAHWS, CaMOPa3BUTHS H
COIMAITN3AIUN 00YYaOIIHXCS.

JIM4HOCTHBIC PE3yNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI CHCTEMOW MO3UTHBHBIX
[IEHHOCTHBIX OPHEHTAIMI U PACIIMPEHUE OMBITA JICATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHS K OTCUYECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIICIHIO,
MOHVMAHHUS 3HAYCHHUS XHMHWYCCKOW HAyKHM B JKU3HH COBPEMEHHOTO OOINECTBA, CIOCOOHOCTH BIAACTh
JIOCTOBEPHOH HMH(OpMAIMel O MEepeloBbIX TOCTHKCHUSX U OTKPBITUSX MUPOBOW M OTEYECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MUpaA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

MPEJCTABICHUSI O COIHAJIBHBIX HOPMAax W TMPaBWIAX MEKIWYHOCTHBIX OTHOIICHUHW B KOJUICKTHUBE,
KOMMYHHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-HUCCIICI0BATEILCKOM, TBOPUCCKOW U
IPYTUX BHUJAAX JEATSIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JEATEIHHOCTH IPH BBITIOJHECHUH
y4eOHBIX, TIO3HABATEIbHBIX 3aJ1a4, BHIMOJHEHHH XUMUYECKHX JKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B IPOIIECCE dTOW y4eOHOU NeATeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TMOBEJCHHUE U MOCTYNMKH CBOMX TOBAPHIIEH C MO3HUIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4eTOM OCO3HAHUS TOCICICTBUN TTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUYECKUE TIPECTABICHUS O BEIIECTBE W XMMHYECKOH PEAKIIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W COCTABIISAIONINE OCHOBY JJIsi TIOHUMAHHUs CYIIHOCTH HAyYHON KapTHUHBI MHpa,
MIPEJICTaBICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aUMOCBSI3SX UYEIOBEKa C MPHUPOJTHOM
CpeJI0ii, 0 POJTU XUMHUHU B TO3HAHUH STUX 3aKOHOMEPHOCTEH;

MMO3HABATEIPHBIE MOTHWBBI, HAIPABJICHHBIC HA TOJyYE€HUE HOBBIX 3HAHWHA IO XUMHUH, HEOOXOIUMBIC IS
OOBSICHEHUS] HaOJIOIaeMbIX TMPOIECCOB M SIBICHUH, MO3HABATENbHON, MH(GOPMAIMOHHON M YHUTATEIbCKOM
KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIBHON pa0OTHI ¢ YIeOHBIMH TEKCTAMH, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHHUYECKHUMH CPEJCTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOY4YEeHHWI0 W TMO3HAHUIO, JIIDOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHMIO,
MPOEKTHOH H HCCIEeNOBATENIbCKONW AESITENbHOCTH, K OCO3HAHHOMY BBHIOOPY HANpaBIECHHOCTH U YPOBHSA
o0y4eHUs B JaTbHEHIIIEM;

4) popMHUpOBaHUS KYJILTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBINA 00pa3
KU3HU, OCO3HAHWE TOCIEACTBHA M HEMPUSTHE BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS alKOTOjs, HAPKOTHKOB,
KypeHUs1), HEOOXOIUMOCTH COOJIFOICHUS MPaBUIl 0€30MMaCHOCTH MPU OOPAIICHUH ¢ XUMHYECKIMU BEIIeCTBaMHU
B OBITY M peajibHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHUS

UHTEpEC K MPAKTUYECKOMY HW3Y4YeHHIO NpodeccHii W TpyAa pa3iudyHOTO pOJa, YBAKEHUE K TPyAy H
pe3ysibTaTaM TPYIOBOM JIEATSIBHOCTH, B TOM YHCJIC Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHBIM BBIOOP HMHIWBUIYaTbHOW TPACKTOPUHM MPOIOJDKEHUS OOpa30BaHUS C YYETOM JIMYHOCTHBIX



WHTEPECOB U CIHOCOOHOCTHM K XHUMHH, OOIISCTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, yCIEUTHOM
npodeccuoHaNbHOM NEeATEeNbHOCTH M PAa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBATHCA B
npodeccuoHaIBHOM cperie;

6) 9KO0JIOrNYECKOT0 BOCTIUTAHUSI:

HKOJIOTUYECKU IIeJIecO00pa3Hoe OTHOIIEHHE K TPUPOAE KaK HMCTOYHUKY JKM3HM Ha 3emje, OCHOBE ee
CYLIECTBOBAHMSI, TOHMMAaHNE IIEHHOCTH 3J0POBOro U 0e3omacHoro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (PM3MUYECKOMY W TICHXMUYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTU COOJIOJCHUS MPaBUII
0€301acHOro MOBEACHUS IPU PadOTe C BEUIECTBAMH, a TAKXKE B CUTYAlMSIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU
JTIIOJICH

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4yaeMmble MPU H3YYEHUH XUMUH, U1 PEIICHUS 3a/ay, CBA3aHHBIX C
OKpY>Kalolllel MPUPOJAHOM CpPENoM, Uil TIOBBILICHUS YPOBHS JKOJOTHMYECKOM KYJIbTYpPbl, OCO3HAHUSA
rJI00aTBPHOrO XapakTepa SKOJOTMYECKUX MpoOJeM W MyTed MX pelleHHs] MOCPEIACTBOM METOJ0B XUMHH,
9KOJIOTUYECKOTO MBIILICHUS, YMEHHUS PYKOBOJICTBOBAaThHCA WM B II03HABATEIbHOM, KOMMYHHKATHBHOM U
COLIMAJIBHOM MTPAKTHKE.

MeranpeamMeTHble pe3yabTaThl

B cocraBe MeTanpenMETHBIX pE3YJIbTAaTOB BBIACISAIOT 3HAUYUMbIE IS (OPMHUPOBAHHUS MHPOBO33PEHUS
oO0lIeHayYHbIe TIOHATHS (3aKOH, TEOpHsl, MPUHIIMII, THIIOTe3a, (PaKT, cucTeMa, IpoLecc, SKCIEPUMEHT U Ip.),
KOTOPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax M IMO3BOJSIOT Ha OCHOBE 3HAHUU W3
3TUX NpeAMETOB (POPMUPOBATH MPEACTaBIECHUE O IEIOCTHOW HAy4YHOH KapTUHE MHUpa, U YHUBEpPCAJIbHBIE
yueOHble JeiicTBus  (TIO3HABaTeNbHBIC, KOMMYHUKATHBHBIC, PETYJISATHBHBIE), KOTOpbIE O00ECHEUYUBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLLECTBICHUIO YU€OHOM NesTeIbHOCTH.
Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

YMEHMSI HUCIOJB30BaTh IPUEMBbl JIOTUYECKOTO MBIIUIEHUS IPU OCBOECHUU 3HAHWM: PpacKpbIBaTh CMBbICIH
XUMHUYECKUX MOHATUH (BBLAEHATh MX XapakTepHble NPU3HAKM, YCTaHABJIMBAaTh B3aUMOCBSA3b C JAPYIMMHU
MOHATHUSIMH ), UCIIOJIB30BATh MOHATHUS IS OOBSICHEHHS OTACIBHBIX (PaKTOB M SIBICHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH Ul KIACCU(PUKAMM XUMHUYECKUX BELIECTB M XMMHUYECKUX pEeakIUil, yCTaHaBIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXJIy OOBEKTaMU M3y4Y€HHUS, CTPOUThH JIOTUYECKUE paCCYXIEHUS (UHIYKTUBHBIE,
JIeTyKTUBHBbIE, 110 aHAJIOTUH), 1€1aTh BbIBOBI U 3aKIIIOYECHUS;

YMEHHE MPUMEHATh B IPOLIECCE IO3HAHUS NOHATUS (MPEAMETHBIE U METANPEAMETHBIE), CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, HCIIONb3YEMbIE B XUMHH, TPE0OPa30BbIBATh HIMPOKO MPUMEHSEMbIE B XUMUHU MOJIEIIbHBIE
MPEJICTAaBICHUS] — XUMUUYECKUHM 3HaK (CMMBOJI 2JIEMEHTA), XUMHUYecKas (opMmysia U ypaBHEHUE XMMHYECKON
peakiMu — TMpU pELIeHUH Y4eOHO-NO3HABATENbHBIX 3alay, C YYE€TOM JTHX MOJENIBHBIX IMpeACTaBICHUIN
BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbBIE NMPU3HAKK HM3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEILECTB U
XUMHUYECKHUX PEeaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U U IPOTUBOPEUMS B
M3Y4aeMbIX MPOLIECcCaX U SBICHUSX.

ba3oBble uccienoBarejbCKue 1eHCTBHA:

YMEHHE HCII0JIb30BaTh IOCTABJIEHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a TAKKE B KAayecTBE
OCHOBBI JUIs1 GOPMUPOBAHUS TUIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUH;
MpUOOpPETEHUE OMbITA MO MJIAHUPOBAHUIO, OPTraHU3AUHN U IPOBEJCHUIO YUEHUYECKUX SKCIIEPUMEHTOB, YMEHHE
HaOII0AaTh 3a XOJOM IIpOLecca, CaMOCTOSTENbHO IPOTHO3UPOBATh €ro pe3yibTar, (HopMyIUpoBaTh
0000IIEHNsT M BBIBOJABI IO pe3yjibTaTaM IPOBEJEHHOTO OIbITA, MCCIEAOBAaHUS, COCTaBISATh OTYET O
pojiesaHHoi paborTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AaHAJIM3UPOBATb M MHTEPIPETUPOBATH HH(POPMAILMIO pPA3IWYHBIX BHIOB M  (QoOpM
MPEJICTAaBICHMS], MOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XHUMHUYECKOTO
COJZIepKaHus, CIpPaBOYHBIE IOCOOMS, PECypChl HMHTEpHETa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE MPUMEHATh pa3IMYHbIe METO/bI M 3alPOChl IIPU MOUCKE U 0TOOpEe MHPOPMALIUU M COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOJUMBIX JUISl BBIIIOJIHEHUS Y4YeOHBIX W TO3HABATEIbHBIX 3aJad OINpEAENIEHHOro THIIa,
npuobpereHue omnbiTa B 00JacCTH  HCIOJIB30BaHHUS HH(GOPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYpPOil aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX TOMCKOBBIX CUCTEM, CAMOCTOATEIBHO BHIOUPATH
ONTUMANIBHYIO0 (HOpMYy TMpeAcTaBiIeHUS HHPOPMALMU U WIIIOCTPUPOBATh pellaeMble 33Ja4d HECIOKHBIMH
CXeMaMH, AMarpaMMaMu, ApyruMu ¢popMamu rpaduky U UX KOMOMHALMSIMU;



YMEHUE HCIIONb30BaTh W AaHATU3UPOBaTh B IIpolecce Yy4eOHOW U HMCCIEIOBATENbCKOM J1eSTeNbHOCTH
MH(OPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT'O XO35SHCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY’Karolei
IIPUPOJHOM CPEIBI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHUSl 3aJaBaTh BONPOCH (B Xone aAuaiora U (WIM) OUCKYCCHU) IO CYIIECTBY OOCYXTaeMOH TeMBlI,
(GbopMyIUpOBaTh CBOM MPEIOKEHHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEITI0KEHHOM 3a/1a4H;

YMEHHMSI MPENCTABIATh IIOJIyYEHHbIE PE3yJIbTaThl II03HABATEIBHOW AEATEIBHOCTU B YCTHBIX U IMCBMEHHBIX
TEKCTax; JIeJaTh MPE3EHTAIUIO PE3YIbTATOB BHIMOIHEHHS XUMUYECKOTO IKCIIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIICAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHs y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMW IO3HABATEIBHOW M HCCIIEOBATEIbCKOM
NESATeIbHOCTH NpPU PEIICHWH BO3HUKAIOIIMX MpOOJIeM Ha OCHOBE ydeTa OOIIMX WHTEPECOB M COTIACOBAHMSA
no3unuil  (00CyxaeHHus, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbl, KOOpJMHAIUS COBMECTHBIX JIEHCTBUH,
OIIpe/ieJIEHUE KPUTEPUEB M0 OLIEHKE KaueCTBA BHIIIOJHEHHON pabOTHI U 1p.).

PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO ONPENEISTh LENHU AESITEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATH U
Mpu HEOOXOJMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIBLHOCTh, BbIOMpaTh HamOoisiee 3(P(HEKTUBHBIC CIIOCOOBI
pemieHUsT y4eOHBIX W TO3HABATENBHBIX 337a4, CaMOCTOSTEIBHO COCTABIATH MM KOPPEKTHPOBATH
MPEJIOKEHHBIA aNrOpUTM JEUCTBUN HpPHU BBINOJHEHUH 33JaHUN C YYETOM IOJy4yeHUs HOBBIX 3HAHHH 00
U3y4aeMbIX OOBEKTaX — BELIECTBAX M pEaKUUAX, OLEHHWBATh COOTBETCTBHE IIOJYYEHHOTO pe3yJbTaTa
3asBJICHHOM 11eJIM, YMEHHUE UCIO0JIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, pe/jiaraéMble B YCIIOBUM 3aaHUM.

IIpeamerHbie pe3yabTaThI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB 10 OCBOCHMIO O0S3aTENBHOIO COAEP)KAHUS, YCTAHOBJIEHHOTO JAHHOMN
¢benepanbHOi paboueil mporpamMMmoil, BBIIEISAIOT: OCBOGHHbIE OOYYAIOUIMMMCS Hay4yHbIe 3HAHUSA, YMEHUS U
CTIOCOOBI ISMCTBUH, crienupuIecKre sl IPEeIMETHON 00acTi «XUMHUA», BUIIBI JESTEILHOCTH 110 TIOTYYESHUIO
HOBOI'O 3HAaHMS, €ro MHTEpIpeTaly, NpeoOpa3soBaHUIO U NPUMEHEHHIO B Pa3jIMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsX.

8-i kJace

K xoHmy oOydenus B 8-M KJiacce TpeAMETHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

e DPAaCKpbIBaThb CMBICI OCHOBHBIX XWMHUYECKHMX IOHATHM: aTOM, MOJEKYJA, XMUMHYECKUH 3JIEMEHT,
IPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOAHAs), BaJEHTHOCTb,
OTHOCHTEJIbHAs aTOMHAsi M MOJIEKYJSIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Mmacca,
MaccoBasi JI0Jii XMMHUYECKOIO 53JIEMEHTa B COEAMHEHUH, MOJISIPHBI 00beM, OKCHJA, KHUCIOTa,
OCHOBAaHHWE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIICHMS, XUMHYECKas peakius,
KJaccu(uKalus peakiuii: peakUud COCTUHEHMs, PEeaKIUHM pPa3JIoKEHHs, pPeaklud 3aMelleHus,
peakuuyu oOMeHa, 3K30- U 3HJIOTEPMHYECKHE pPEaKIMM, TEIJIOBOW 3(PQEeKT peakuuu, siIpo aToMma,
AJIEKTPOHHBIN CIIOW aTroMa, aTOMHas OpOHMTaldb, pajnyc aTOMa, XUMHUYecKas CBS3b, MOJSApHAs U
HEIOJISIPHAsT KOBAJICHTHAs CBS3b, MOHHAs CBSA3b, MOH, KAaTHOH, aHWOH, PAacTBOpP, MAccOBas J0JIA
BeIecTBa (IIPOLIEHTHAs! KOHLEHTPAIHs) B paCTBOPE;

e WJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX IOHATHHA W IPUMEHATh ITH MHOHATHS INpU
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;

e HCNOJb30BaTh XUMHUYECKYIO CHMBOJIMKY Ul COCTaBJIeHHS (OpMYJ BELIECTB U YpaBHEHHH
XUMUYECKUX PEAKLUN;

e OIpENeNsATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTENEHb OKHUCICHHS
AJIEMEHTOB B OWHApHBIX COEIUHEHMAX, MPUHAIICIKHOCTh BEIIECTB K ONpEICICHHOMY Kiaccy
coeuHEHUN 1o (opmyrnaMm, BHJI XMMHYECKON CBA3M (KOBaJIeHTHAass M MOHHAs) B HEOPTaHMUYECKHUX
COCIMHECHUSAX;

e packpsiBaTh cMmbici llepmogmueckoro 3akona J[.MI. MeHneneeBa: IeMOHCTPUPOBATH MOHUMAHHE
MIEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX DJIEMEHTOB OT UX M0JI0KeHUs B [lepuoanueckoit
CHUCTEME, 3aKOHOB COXPAaHEHMsI MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4eHus, 3akoHa ABoraapo;

e OIKCHIBATh M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cHCTEMbl XHMHUYECKUX
AJIEMEHTOB: pa3nuyaTh MOHATHSA «TJlaBHas noArpymnmna (A-rpynma)» u «mobounas noxarpymma (b-
rpynmna)», majible U OOJIbIINE TMEePUObl, COOTHOCUTh 00O3HAu€HUs, KOTOpPblEe MMEIOTCS B TaOJule
«Ilepuoguyeckas cucrema xuMuuyeckux odseMeHtoB J[.M. Menneneesa» ¢ 4YHCIOBBIMH



XapaKTEPUCTHKAMH CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsn sipa, oOliee 4ncio
3JIEKTPOHOB U pacrpeiesieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

e KJIACCH(PHMUIMPOBATH XUMHUYECKHE IIIEMEHTHI, HEOPTaHUUECKUE BEIECTBA, XUMUUECKUE peakuuu (Io
YUCITY U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY d(PdeKTy);

e XapakTepHU30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOMCTBAa BEIIECTB pAa3JIMYHBIX KIIACCOB,
MOATBEPKJasl ONMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHHUW COOTBETCTBYIOLIMX XMMHYECKUX
peaKkuuii;

e IIPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa, BO3MO>KHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;

e BBIUKCIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJSIPDHYKO MacChl BEILIECTB, MAacCOBYHO JIOJIO
XUMHYECKOTO 3JIeMEHTa Mo (opMyJe COEAMHEHUS, MacCOBYIO JIOJNIO0 BEUIECTBA B PpacTBOpE,
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHYECKOU pEaKIIVH;

e TIPUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON AESITENbHOCTH — aHAJIU3 M CHHTE3, CPaBHEHUE,
000011eHre, cucTeMaTH3alnI0, KIIacCU(UKALINIO, BBISIBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3EH — IUId
W3YYEHHUs CBOMCTB BEUIECTB M XMMUYECKUX PEAKLUN, €CTECTBEHHO-HAyYHbIE METOJIbl MO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNE, MOCIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIN U MBICIICHHBIH );

e CJENOBATh MPABUIIAM I1OJI30BAHUS XUMHUECKON MOCYI0M U 1a00paTOPHBIM 000PYIOBAaHHEM, a TAKKE
npaBwiiaM OOpalleHHUs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 110 MOJYYCHHUIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla W KHCIOpOJAa), NIPUTOTOBICHHIO PACTBOPOB C OMNPEIEICHHOW MAaccoBOW Joneit
pPacTBOPEHHOTO  BELIECTBA, IUIAHUPOBATh M  NPOBOAUTH XMMHUYECKHE DKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB LIENIOYEH M KUCIOT ¢ TIOMOIIbI0 HHIUKATOPOB (JakmMyc, dheHonpTanenH,
METHIJIOPAHXK U JIp.).

9-ii kaace
K xoHmy oOydenus B 9-M KJiacce TpeAMETHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaAIOUIUXCS YMEHHI:

e PpacKpbIBaTh CMbBICI OCHOBHBIX XMMMUYECKHUX HMOHSTHUN: XMMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHHMOH, MPOCTOE BEUIECTBO, CJIOYKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETIEHb OKWCIICHUS, XMMUYECKas peaklusi, XUMUYECKast CBA3b, TEIJIOBOM A(P(PEKT peakiuu, MOJb,
MOJIIPHBIA 00BEM, PACTBOP, SJCKTPOIMUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAs AUCCOIMALINSA,
peaKkIu MOHHOTO OOMEHa, KaTajiu3aTrop, XMMHYECKOE paBHOBECHE, OOpaTMMble M HEOOpaTHMBbIC
peaklMK, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH, OKUCINUTEIb, BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTAHOBJIEHHME, aJJIOTPONHUs, aM(pOTEpHOCTb, XUMHUYECKass CBsI3b (KOBaJleHTHas, WOHHAs,
MeTaJuIn4yecKas), KpUCTaUNINYecKas pelieTka, KOPpo3usi METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKON
peakuuu, npeneabHo nomyctumas konnentpauus [IJIK BeniecTsa;

e WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSITHH W NPUMEHATH 3TH IOHATHSA IIPH
ONMCAHUU BEIIECTB U UX MPEBPALLEHUII;

e HCIONB30BaThb XHMUYECKYI0 CHMBOJIUKY [UIS COCTaBJIeHUS (OpPMYJ BEIIECTB M ypaBHEHMH
XUMUYECKHUX PEAKLUM;

e OIpPENEATh BAJECHTHOCTh U CTENEHb OKUCICHHSI XUMUUYECKUX DJIEMEHTOB B COEIMHEHHUAX Pa3IMYHOrO
coCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K OIpPENEICHHOMY Kilaccy CO€IUHEHHH mo (opmynam, BHJ
XMMHUYECKON CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX COCIMHEHMSX, 3apsil
MOHa MO0 XMMMUYEcKOoll Qopmyrne, XapakTep cpenbl B BOAHBIX pPAacTBOpPaX HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMUECKOHN PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpsiBaTh cMbICH lleproanyeckoro 3akona /[.J11. MenzaeneeBa u 1eMOHCTPUPOBATh €T0 TOHUMAHUE:!
ONHKCBHIBATh M XapakTepu3oBaTh TabauuHyo ¢opmy Ileproguueckoil cHCTEMBI XUMHUYECKHX
AIIEMEHTOB: pa3jnyaTh MOHATUS «TJlaBHas moArpymma (A-rpynmna)» u «mnobouynas noarpymnmna (b-
rpynmna)», Maible u OOoNbIIME TEepPHOJbl, COOTHOCUTh O00O3HAuUEHHs, KOTOpble HUMEIOTCA B
NepUOANYECKON TabMuIe, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS AaTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsi sijipa, o0IIee YUCIO AJIEKTPOHOB U paclpeieIeHue UX MO AIIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHW CBOWCTB DJIEMEHTOB U MX COEAMHEHUN B
IpeJienax MaJbIX IEPUOJO0B U IIABHBIX MOATPYIII C YUETOM CTPOEHHUS UX aTOMOB;

e KJaccU(PUIMPOBATH XUMHUYECKHE 3JIEMEHTbI, HEOPraHMUECKHUEe BEIIECTBA, XMMHUYECKHUE Peakiuu (1o
YUCIY M COCTAaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, mo H3MEeHEHHIO
CTETNeHEeW OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB);



e XapaKTepHU30BaTh (OMMUCHIBATH) OOIIME U CTICHUPHUECKUE XUMHUUECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, TMOATBEpKIasi OMNHMCAHME MpPUMEpPaMHU  MOJEKYJISpPHBIX W  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOINX XUMUYECKUX PEaKIIHii;

e COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKOW IMCCOIMAIMM KHCIOT, IIeoYell W CoJied, MOJHbIE U
COKpAIllCHHBbIC YpPaBHEHHs pEaKIuil MOHHOrO OOMEHa, YpPaBHEHHUS PEAKIMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

e pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKUUH IOCPEJACTBOM COCTABJICHUS
3IEKTPOHHOTO ajlaHca 3TUX PeaKIIUi;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOXKHOCTU HPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSX;

e BBIUHCIATH OTHOCHUTEIBHYIO MOJICKYJSIDHYI0O W MOJIAPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHYECKOTO 3JeMEeHTa 1o ¢opMylie COEIUHEHHUs, MacCOBYIO [OJIIO BEIIeCTBa B pPacTBOPE,
NPOBOJUTH PACUYEThI 10 YPABHEHUIO XUMUYECKON PEaKIINu;

e co0OJI0/IaTh MpaBUiia MOJB30BAHUS XUMUYECKON MOCYI0M U 1a00paTOpHBIM 000PYIOBAHHEM, a TAKXKe
npaBuia OOpamieHHs C BEIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSMH IO BBITOJIHEHUIO
71a00PaTOPHBIX XMMHUUECKHX OIBITOB IO MOJTYYEHHUIO U COOUPaHHIO Ta3000pa3HbIX BEIECTB (aMMHUaKa
U YIJIEKHUCIIOrO ra3a);

e TPOBOJUTH PEAKIIUH, NMOATBEPHKIAIOIINE KAUeCTBEHHBII COCTaB Pa3JIMYHBIX BEIECTB: PACHO3HABATh
OTIBITHBIM TTyTEM XJIOPUA-, OPOMH[I-, HOIUI-, KapOoHaT-, ocdar-, CHITUKar-, cyib}ar-, THAPOKCU-
MOHBI, KATHOHBI aMMOHHSI M MOHBI U3YYEHHBIX METAJIOB, MIPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax
HEOPTraHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIC ONEPAIMU MBICIUTENBHON AESITeNbHOCTH — aHalu3 M CHHTE3, CpaBHEHUE,
00001IeHNe, CHUCTEeMAaTH3aIMI0, BBISBICHUE TNPUYNHHO-CICACTBEHHBIX CBSI3€H — M HM3y4YCHHUS
CBOICTB BEIIECTB M XUMUYECKUX PEAKIINiA, €CTECTBEHHO-HAYYHBIE METO/bI TO3HAHUS — HAOII0IeHHE,
U3MEpEHHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIICHHBIN).

Ilepeyenns (kKogupukaTop) pacnpeaejeHHbIX M0 KJaccaM NpoBepsieMbIX TpedoBanui k pesyiabtaram OOIl

00O u 3/1eMeHTOB CO/IepPKAHUS 10 XUMHU
8-it KIIACC
IIpoBepsiemble TpeGoBaHus K pe3yabratam ocBoenusi OOI1

Ko NpoBEPAEMOro
A POBEp IIpoBepsiembie npeaMeTHbIe pe3yabTarhl ocBoenuss OOII OO0
pe3yJbTara
1 Ilo Teme: «IlepBoHavaIbHBIE XUMUYECKHUE TOHITHS
PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHUX MTOHATHI: aTOM, MOJIEKYJA, XUMUYECKUI
JIEMEHT, IPOCTOE€ BELIECTBO, CJI0XKHOE BEIIECTBO, CMeChb (OJHOPOJIHAs H
HEOJTHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTENbHAas aTOMHas M MOJIEKYyJspHas Macca,
11 KOJINYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas [JOJS XHMHYECKOIO
' 3JIEMEHTa B COCAMHEHUH, MOJISIPHBIH 00BEM, XUMUYECKash Peaklusl, KIacCUPUKAIIHS
peakuuii: peakiuu COEAMHEHHUS, DPEaKIUH pa3jIoXKEHUs, peaklud 3aMelIeHMUs,
peakiuu oOMeHa, 3K30- U HAO0TEPMHUYECKHE peakluy, TeIIoBoH 3((deKT peakuuy,
pacTBoOp, MaccoBasi A0S BellecTBa (IPOLEHTHAsI KOHLIEHTpAlKsl) B pacTBOpE
19 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX MOHATUN U IMPUMEHSATH 3TU
' MIOHSATHSI IIPU ONMCAHUU BEILIECTB U MX IIPEBPALCHUN
13 UCIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JJIi COCTaBieHHMs (OpMYN BEUIECTB U
' YPaBHEHUN XUMHUYECKUX PEAKIUN
14 pacKpbIBaTh CMBIC]I 3aKOHOB COXPAHEHHUS MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTraapo
1.5 OTIpe/IEIISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
16 KJIacCCU(UIUPOBATh XUMHUYECKHE PEaKIUH (10 YHUCIy M COCTaBy Yy4YacTBYIOIIHUX B
' peaKIMM BEIIECTB, 10 TeII0BOMY 3 (deKTy)




1.7

BBIUUCIIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChI BCIICCTB

1.8

BBIYUCIIATE MAaCCOBYIO JOJIO XMMUYCCKOI'O 3JIEMCHTA 110 Q)opMyne COCOAUHECHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECCTBA B PaCTBOPE

1.10

MIPUMEHSTh €CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUS - HAOIIOJIEHUE, U3MEpEHHeE,
MOJICJIMPOBAHUE, FIKCIIEPUMEHT (PEeaJIbHbI U MBICIICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENIM HEOPTaHUUYECKHUX BEILIECTB)

2.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHMMHYCCKHUX TTOHSTHH: OKCHJ, KHCJIOTa, OCHOBAHUC,
COJIb

2.2

OTIPENIeNIATh MPUHAIICKHOCTh BEIIECTB K ONpPEACIEHHOMY KJIacCy COCIUHEHHMH MO
dhopmynam

2.3

KJ'IaCCI/I(i)I/II_[I/IpOBaTI) HEOPraHN4C€CKNEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBaTh) OOIINE XUMHUYECKUE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIACCOB, IIOATBEPKJas ONMCAaHUE IIPUMEpPaMU  MOJICKYJISIPHBIX  YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KaueCTBEHHOI'O cocCTana,
BO3MOXHOCTH IIPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClIe/IOBaTh IpaBHJIaM TIOJIb30BAHUS XUMHUYECKOH TMOCYyl0i u J1abopaTOpHBIM
000pyJIOBaHUEM, a TaKKe MpaBUIIaM OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH 10 BBINOJHCHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO
MOJIYYEHUI0O M COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOA),
MPUTOTOBIICHUIO PACTBOPOB C ONPEICIEHHON MAacCOBOW JIOJIEH pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M  TNPOBOAWTH XWMHYECKHE OKCIIEPHUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB IEJIOYEH M KHCIOT C MOMOIIBIO WHIAMKATOPOB (JTaKMYC,
beHondTanenH, METUIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMUYECKON peakun

IIo Teme: «llepuogmuecknii 3akoH u Ilepumonmueckas cucreMa XHUMHYECKUX
snementoB JI. WM. MenxaeneeBa. CrpoeHue aroMoB. XHMHYECKas CBS3b.
OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUI

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHMX MOHATHI: SpO aToma, 3JIEKTPOHHBIN
CIION aroma, aTOMHas OpOMTalb, paAuyC aroma, XMMHUYEecKas CBS3b, HOJSpHas U
HEMNoJIIpHasi KOBAJIEHTHAs CBS3b, JJIEKTPOOTPHULIATEIBHOCTh, MOHHAs CBS3b, HOH,
KAaTHOH, aHWOH, CTENIEHb OKUCIICHUS

3.2

KHaCCI/I(i)I/IIII/IpOBaTB XUMHUYCECKHUEC DJICMECHTHI

3.3

ONMKCHIBATH U XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoil cuctemsl
XUMHUYECKHUX DJIEMEHTOB: pa3inuaTh MOHATUS «TJIaBHas moarpymnmna (A-rpymma)» u
«mmobounas noarpynna (b-rpymnmna)y, «Manbie» 1 «00JIbIINEe) MePUOIbI

3.4

packpsiBaTh cMbica [lepuonnueckoro 3akoHa .M. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMaHUE MEPUOINYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX JJIEMEHTOB OT HX
nonoxxenus B [lepuoanyeckon cucreme

3.5

COOTHOCUTH 0003HAUYEHHUS, KOTOphIe UMetoTcs B Tabnuie «llepruoauueckas cucrema
xuMuueckux sneMeHToB J[.M. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTepUCTUKAMU
CTPOCHHSI aTOMOB XHMMHYECKUX DSJEMEHTOB (COCTaB W 3apsja sjpa, oOllee 4Yucio
AJIEKTPOHOB M PaCpeIesICHUE UX TI0 AJICKTPOHHBIM CJIOSIM)

3.6

OMPEACIIATh CTCIICHDb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX




3.7

OMpENEATh BUJ XUMHUYECKON CBS3U (KOBAJCHTHAsh M MOHHAs) B HEOPraHMYECKUX
COCAUHEHUAX

IIpoBepsieMble Y1€MEHTHI COAePKAHUSA

Kon

[IpoBepsieMblii 3JIeMEHT COJAEPKAHMS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XMUMHM B JKM3HM 4YejOoBeKa. XUMHUS B CHUCTEME Hayk. Tena u
BellecTBa. Ou3nNUecKrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

[Tousatne o meromax IO3HAHWA B XUMHH. Uwucrtele BemecrBa U cMech. CriocoObl
paszaeneHus cMecen

1.3

ATOMBI M MOJEKYJbl. XUMUYECKHE d3JeMEeHTbl. CHUMBOJIbI XUMHUYECKHX 3JIEMEHTOB.
[IpocTblie u cioXKHbIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudaeckas (bOpMy.]'Ia. BameHTHOCTP aTOMOB XMMHMYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocurensHasg aromHas Macca. OTHOCHTEIbHAs
MOJICKYJIsSIpHas Macca. MaccoBas J0JIA XUMHYECKOI'0 3JIEMCHTA B COCIMHCHUHN

1.5

KomuuecTBo BemectBa. Moabs. MossipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€rel mo (opMmynaM XHMHYECKUX
COETUHEHUN

1.6

DusnyecKkue U XMMHUYECKHUE SIBJICHUS. XUMHUUYECKas Peakius U €€ NpU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Kinaccupukanus XuMuIecKux
peakuuii (coeInHEeH s, Pa3IOKEHUs, 3aMeILeH s, 0OMEHA)

1.7

XHUMHYECKUN S3KCHEPUMEHT: 3HAKOMCTBO C XHWMHUYECKOW MOCYJOM, € MpaBUIaAMHU
paboTel B naboparopun u mpuéMamMu OOpalIeHUs C JJA00PATOPHBIM O0OPYTIOBAHUEM,
M3Y4YeHHE U OMucaHue (PU3NYECKUX CBOWCTB 00pa3llOB HEOPTaHUYECKHX BEIECTB,
HaOmoneHne ¢u3nMdecKkux (IUIaBJICHWE BOCKA, TasHHUE JIbJla, pAaCTHpaHHWE caxapa B
CTYIIKe, KHIIEHHME€ W KOHJCHCAlUs BOJbl) U XHMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCIOTOW) SIBICHHH,
Ha0JII0/IeHNE U ONMCaHKUE MPU3HAKOB MPOTEKAHNS XUMUYECKUX peaklnil (pa3ioxKeHue
caxapa, B3aUMOJIEMCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioxKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMOJEWCTBHE Keie3a C PACTBOPOM COJIM
meau(ll), wusydenue cmocoOOB pasneneHuss cmeced (C TOMOIIbIO MAarHuTa,
¢buIbTpOBaHMUE, BHIIAPUBAHUE, AUCTUILIALNSA, XpoMaTorpadus), MpoBeIeHNE OYUCTKU
MOBAPEHHON conM, HaOJIOJIEHWE M OINHMCAHUE pEe3yNbTAaTOB IPOBEJCHUS OIbITA,
WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS Macchl, CO3JaHUE MOJeNIed MOJIEKyI
(1rapocTep>KHEBBIX )

Baxwueiimue MMPEACTAaBUTECIIN HCOPTaHUYCCKUX BCUICCTB

2.1

Boznyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3J1eMEHT M IPOCTOE BELLECTBO.
Haxoxxnenue xuciopoaa B mpupoje, Gu3nuecKue U XMMUYECKHUE CBOWMCTBA (peaKInu
roperusi). Oxcugasl. [Ipumenenue kucmopoaa. CrnocoObl MOTYy4YEHHS KHCIOpOAa B
nabopatopuu M HpOMBIIUIEHHOCTH. KpyroBopor kucnopoga B mnpupone. O3oH —
QIJIOTPOITHAS MOAU(DUKAIIIS KUCIOPOAa

2.2

TeroBoil >PQPekT XUMUUECKOH peakiuu, TEePMOXMMUYECKHE YpPAaBHEHHs, 5K30- U
SHAOTEPMHUUYECKUE peakUuHu. TOMIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3/1yXa,
yCUJIeHHE TapHUKOBOTO 3¢ (ekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopon — asmemeHT W mpocroe BemiecTBO. HaxokaeHwe BOZOpOAa B IPUPOJE,
(du3nUecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ToyueHHs. KucioTsl u
coim

2.4

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSAM




2.5

®usnueckue cBorcTBa BoAbl. Boma kak pacrBopurens. PactBopsl. HacellieHHbIE M
HEHACBIICHHBIE PACTBOPBL. PacTBOpMMOCTH BemecTs B Boxe. MaccoBasd nond
BELIECTBA B pacTBOpe. XUMHUYECKUE cBoiicTBa Boabl. OcHoBaHMs. Ponb pacTBOpoB B
IpUPOAE W B JKU3HM 4YesoBeka. Kpyroopor BOAbl B IpHUpOJE. 3arpsA3HCHHE
IPUPOAHBIX BoA. OXpaHa U 0YMCTKA IPUPOIAHBIX BOJ

2.6

Knaccudukanus neopranndeckux coeamHenuit. Oxcuasl. Knaccudukanms OKCHIOB:
coseoOpa3yrone (OCHOBHBIC, KHUCIOTHbIE, aM(OTEpHbIe) U Hecosieo0pa3yroIre.
Homenkinarypa oxcugoB. du3ndeckie M XUMHUYECKHE CBOMCTBA OKCHIOB. [lomydyenue
OKCH/JIOB

2.7

OcHoBanus. Knaccudukaius OCHOBaHUWI: MIENOYM U HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBaHuil. ®dusznueckne M XHUMHYECKHE CBOWMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudpukamus kucnor. Homenxnatypa kucinor. ®Pusndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. Psg aktuBHOcTH MeTaiuioB H.H. bekerosa. [lonyuenue
KHUCIIOT

2.9

Comu. Homenkmarypa coneil. ®Puzndeckue W XUMHYECKHE CBOWCTBA COJICH.
[Tonyuyenue coneit

2.10

I'enetmueckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGI{I/IHCHI/Iﬁ

2.11

XUMUYECKUH JKCIICPUMEHT: Ka4eCTBEHHOE OIPENICICHUE COJCPIKaHMS KUCIOpoaa B
BO3JyXe, MOJyuyeHue, coOMpaHue, pacro3HaBaHHE M M3YyUYE€HHE CBOMCTB KHCIOpPOJA,
HaO0JII0/ICHUE B3aMMOJICHCTBHS BEIICCTB C KHUCIOPOJOM M yCIIOBHSI BOSHHKHOBECHHS H
MIpeKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pas3llaMyd OKCHUJIOB U ONHUCAHHE
UX CBOMCTB, MOJIydeHHE, COOMpaHUE, pacllO3HABAaHNE M M3YYEHHE CBOWCTB BOJIOPOIA
(ropenue), B3auMmozeiicTBue Bojopoaa ¢ okcuaom  Memu(ll)  (Bo3zmoxkHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB), HAOIIOACHHE OOpPAa3IOB BEIISCTB KOJIMYECTBOM |
MOJIb, HCCIEJOBaHHE OCOOCHHOCTEM pAcCTBOPEHHs] BELIECTB C  PA3IMYHOU
pacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEACIEHHONM MacCOBOU JOJIeH
pacTBOPEHHOIO BEIECTBA, B3aUMOJICHCTBHME BOJABI C MeTaslaMu (HAaTpUEM H
KaJbIeM) (BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPHAJIOB), OTPEACICHHE PAacTBOPOB
KHCIIOT ¥ IIEeJNOoYei C TOMOIIBI0 HWHAMKATOPOB, HCCIEAOBaHHE OOpPa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJCHUE W3MEHEHUS OKPACKU
WHIMKATOPOB B PAcTBOpax KUCJIOT U IIENOYel, M3ydyeHUEe B3aMMOJICHCTBUS OKCHIA
menu(ll) ¢ pactBOpoM cepHOMl KHCIOTBI, KHCIOT C MeETaylaMH, peaKIui
HEUTpanu3aluu, TONy4YeHUEe HEePaCTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO
MeTajula APYTUM M3 PacTBOpa COJIM, PEHICHHE JKCIIEPUMEHTAIBHBIX 331ad 10 TeMe
«BaxHelme Ki1acchl HEOPraHUYECKUX COSTUHEHUI

[lepuonnueckuii 3akoH W llepuommueckas cucrema XUMHYECKMX 3ieMeHTOB J[.U.
MenneneeBa.  CtpoeHne  aToMoB.  XuUMHUYecKas  CBsizb.  OKHUCIHTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU

3.1

[lepBrle MONBITKM KiaccU(UKALMM XUMHUYECKUX 3i1eMeHTOB. [loHsTHE O rpymnmax
CXOAHBIX DJEMEHTOB (IIEJOYHBIE U WIEIOYHO3EMEIbHBIE METAIIBI, TI'aJOTEHBI,
WHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(pPOTEPHbBIE OKCUJIBI U THIPOKCHIbI

3.2

[lepnonnueckuit 3akoH. llepnogmyeckas cucrema XuMHUYecKMX daeMeHTOB [I.1.
MenneneeBa. Kopotkomnepuonnas u umHHomnepuonHas ¢opwmsl I[lepuognueckoit
cucteMbl xuMmuueckux onemeHTtoB .M. Menneneesa. Ilepumomsl W rpynmsl.
Pu3HYECKUil CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U IPYIIIIBLI DJIEMEHTA

3.3

Crpoenue aTOMOB. CocraB aTOMHBIX  SIED. H3oTomsbl. DNEKTPOHBI.
CtpoeHue JIeKTPOHHBIX 000J0YeK aTOMOB MepBBHIX 20 XWMHUYECKHX JJIEMEHTOB
[Tepuonnueckont cucrembl .M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTa Mo ero nonoxkeHuto B [lepuognueckoii cucreme [I.11. Menneneena




3aKOHOMepHOCTI/I MN3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB,
METAIUTMYECKUX W HEMETAINIMYSCKUX CBOMCTB IIO rpymnmnamM v Hnepuoaam. 3HaueHNE

3.4 9
HepI/IO,Z[I/I‘-IGCKOFO 3aKOHa Hu HepI/IOl[I/I‘-IeCKOI/I CUCTEMBbI XUMHNYCCKHUX JJIICMCHTOB IJIsA
pa3BuTHs Hayku U npakTuku. .M. MenpaeneeB - yu€HbI U rpaXJaHUH
35 Xumuueckass  cBs3b.  KoBaneHTHass — (mosisipHass U HENOJSIpHAsi)  CBS3b.
' DNEeKTPOOTPUIATEIbHOCTh XUMUYECKHX AJIeMeHTOB. loHHAas CBS3b
36 Crenenp okucienus. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE —peakuuu. [Iporeccs
' OKHCJIEHHS B BOcCTaHOBJIEHH. OKUCIIMTEIM U BOCCTAHOBUTEIIN
XUMHUYECKUH IKCIEPUMEHT: U3y4eHHE OOpa3I[OB BEIIECTB METAJIOB U HEMETAILIOB,
37 B3aMMO/ICIICTBIE THJIPOKCH/IA IIMHKA C PAacTBOpPaMH KHCJIOT W IleJouel, IpOoBeJeHHE
' OIIBITOB, WJUIIOCTPUPYIOIIUX IMPUMCPBI OKUCIIUTCIIBHO-BOCCTAHOBHUTCIBHBIX peaKLII/If/'I
(ropenue, peakliuy pa3ioKeHHs, COeTUHEHNS)
9-it KIIACC

IIpoBepsiemble TpeGoOBaHus K pe3yabraram ocsoenus OOII

Kox mnposepsiemoro
pe3yJbTara

IIpoBepsiemble mpeaMeTHBIE pe3yabTaThbl ocBoeHnst OOII OO0

1

1o Teme: «BermiecTBO 1 XUMUYECKasi peaKLIMs»

11

pacKpbIBaTb CMBICI OCHOBHBIX XHMHMUYECKUX IIOHSATUH: pPacTBOP, DJIEKTPOJIMTHL,
HEDJICKTPOJIUTHI, DJEKTPOJIUTHUECKAsT JUCCOLHMANNSA, pPEaKUWd HMOHHOTO OOMeHa,
KaTaJln3aTtop, XHUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMblE pPEaKLUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIMUTENIb,  BOCCTAHOBHUTEIb,
OKHCJICHME€ UM BOCCTAHOBJIEHHE, AJJIOTPONMs, aM(pOTEpPHOCTb, XUMHUECKasi CBs3b
(koBaJIeHTHasi, HWOHHAs, METAJUIMYECKas), KpUCTAIJIMYECKass pEIETKa, CIUIaBbl,
CKOPOCTh XUMHUYECKOU PEAKLIUU

1.2

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKHUX IOHATUHA U NPUMEHATH 3TU
IIOHATHUS ITPU ONKMCAHUM BEIIECTB U UX NPEBPALICHUN

1.3

COCTaBJIATh YPABHEHHS AJIEKTPOIUTUYECKON AUCCOLMALIMM KHUCIIOT, IEJI0YEH U COJIEH,
MIOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaklnii HOHHOTO oOMeHa

1.4

PaCKpbIBaTh CYIMIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IoCpEeaACTBOM
COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca 3THUX peaKI_II/Iﬁ

IIpOBOAUTDH paC‘-IéTBI 10 YPaBHCHUIO XHUMHYECKOMN pcaKknumn

IIo Temam: «HemeTamsl U UX coeaMHEHUS» U «MeTalibl 1 X COSTUHEHUS

2.1

XapaKTCPU30BaATh (OHI/ICLIBaTL) o6m1/1e u CHCI_II/I(I)I/IIICCKI/Ie XHUMHUYECKHE CBOMCTBa
IMPOCTBIX U CIIOXKHBIX BEIICCTB, MOATBEPKAAA OIMMCAHUEC TPpUMEpaMU MOJICKYJIAPHBIX U
MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJISITb YPAaBHCHUA peaKquI, MOATBCPKAAIOIUX CYHICCTBOBAHUEC TCHETHYCCKOM
CBA3H MCIKY BCHICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

IPOTrHO3UPOBATH CBOIMCTBa BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA, BO3SMOXKXHOCTU
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

clieloBaTh IpaBWJIaM [IOJIb30BAaHMUS XMUMHYECKOM Tocynoll u  1abopaToOpHBIM
o0opy/ZI0BaHUEM, a TaKXKe IpaBHJaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU MO BBITOJHEHHUIO JTa00PATOPHBIX XMMUUYECKUX OIBITOB MO MOJIYYEHUIO U
cOOMpaHMIO ra3000pa3HbIX BEIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a)

2.5

MIPOBOANTH PEAKIIUU, MOATBEPKAAIONINE KAaYECTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITYTEM XJIOPUI-, OpOMHUI-, MOIWI-, KapOoHat-, (ocdart-,
CWIIMKAT-, cynb(}ar-, THUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, HWOHBI H3yYEHHBIX

MCTAJJIOB, MPUCYTCTBYIOMIUME B BOJHBIX PAaCTBOPAX HEOPTAHNYCCKUX BEIICCTB




ITo Teme: «XuUMUSA U OKpYXKaIOLIas cpeaar

pacKpbIBaTh CMBICI OCHOBHBIX Xumuyeckux mnoHatwil: IIJIK BemectBa; koppo3us

3.1
METaJUJIOB
IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON ACATENBHOCTH - AQHAIM3 U CHHTES,
CpaBHEHHME, O00O0OILICHHE, CUCTEeMATU3alUI0, BBISBIECHHE IPUYMHHO-CIEICTBEHHBIX
3.2 CBA3EH — JUI M3y4EHUs CBOMCTB BEIIECTB M XHMHYECKMX PEAKUUH; €CTECTBEHHO-

Hay4yHble METOJAbl TMO3HAHUS — HaOJIOJeHHE, W3MEepeHue, MOJEIUPOBAHUE,
AKCIEPUMEHT (PEaIbHBINM U MBICIICHHBIN )

IIpoBepsieMble Y1€MEHTHI COAePKAHUSA

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

1

BCH_IGCTBO U XUMHWYCCKaAsA pCaKIus. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3akoH. Ilepronuueckas cucrema XumMu4eckux osnemento .M.
MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAIHS, KaJbIUI U UX COCTMHCHUH B COOTBETCTBUH
C TI0JIOKEHUEM 3JIeMEHTOB B [lepuoanueckoil cuctemMe U CTpPOEHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKOM CBSI3U. THIbI KPUCTAIIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUINA KPHUCTAUIMYECKOM PEWETKM W BHUAA
XUMHYecKor cBs3u. Krnaccudukamuss ¥ HOMEHKJIATypa HEOPraHMYeCKUX BEIIECTB
(MexxnyHapoHas M TpUBHUANbHASA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3JIM4YHBIM  KJIacCaM  HEOPraHWYECKUX  COCAMHEHUHM, TIEHETUYeCKas  CBA3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccudpukamuss XUMUYECKUX pEaKIUid M0 pa3InyHbIM NpU3HAKaM (TI0 YHCITy |
COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, [0 TEINIOBOMY 3P EKTY, 10 U3MEHEHUIO
CTETICHEH OKUCIIEHUS XUMHYECKHUX JJIEMEHTOB, IO OOpaTHMOCTH, IO Yy4YacTHIO
KaTajnzaropa). JK30- M 3HAOTEPMHUECKUE PEaKIH, TEPMOXUMHUYECKUE YpaBHEHHUS.
[TonsiTHE O CKOPOCTH XUMHYECKOW peaKkiu

1.4

[Tonstue 00 OOpaTUMBIX M HEOOPATHMMBIX XHUMHYECKHX peaknusx. lloHsaTwe o
TOMOTEHHBIX U TETEPOreHHBIX peakuuax. lIoHATHE O XMMHUYECKOM PaBHOBECHUHU.
@DakTOpPBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIUU U MOJIOKEHNE XUMHUECKOTO
paBHOBeECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKkuuu, 3H€KTp0HHI:II71 0aJaHC OKHCIMTEIBHO-
BOCCTaHOBUTEIbHOU pCaKknuunu. CocraBieHue ypaBHeHI/Iﬁ OKHCIIHUTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX pCaKIII/Iﬁ C UCITOJIB30BAHUCM MECTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPONUTUYECKOM AMCCOIMAMM. OJEKTPOJIUTBI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHsl. MexaHM3M [UCCOLMALMU BELIECTB C pa3JIMYHBIMU BHIaMU
xumuueckor cBs3u. CreneHp auccouuanuu. CumibHble U ci1a0Oble 3JIEKTPOJIMTHI.
Peakiiun noHHoro oOMeHa. YcloBHs MPOTEKaHUs peaklUii HOHHOTO OOMEHa, MOJIHbIE
Y COKpAIIEHHbIE HOHHBIE YpaBHEHHUS peakiuidi. CBOWCTBA KHUCIIOT, OCHOBAaHUN U COJICH
B CBeT€ IMpEJCTaBIECHUI 00 >JIeKTpOJUTHUYECKON aucconuanuu. KauecTBeHHbIE
peaxiuu Ha HOoHBL. [loHsITHE O TUApPONN3E coneit

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKHX PEHIETOK
HEOPraHMYECKUX BEIIECTB - METAJIOB U HEMETaIoB (TpaduTa U ajamasa), CIOKHBIX
BEIECTB (XJIOpHIAa HATPHsl); WCCICIOBAHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
pPEaKIuu OT BO3ACHCTBUS Pa3IMYHBIX (PaKTOPOB; UCCIETOBAHUE IEKTPOIMPOBOAHOCTH
PacTBOPOB BEIIECTB, MpoIlecca JUCCOIMAIIMN KUCIIOT, IIEI0Ye U coyieid (BO3ZMOXKHO
UCIIOJIb30BAaHWE  BUJEOMATEPUAJIOB); MPOBEACHUE  OIBITOB, HWJUIIOCTPUPYIOLINX
MpU3HAKU MPOTEKaHUS peakluii MOHHOro oOMeHa (0O0pa3oBaHME OCajKa, BBIACIECHUE
raza, oOpa3oBaHHE BOJbI); OIBITOB, HUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakIuii (TOpeHue, peakIuu pa3oKEeHUs,, COCIUHCHHUS),

pacino3dHaBaHuE€ HCOPraHUMYCCKHUX BCIICCTB C MOMOMIBIO KAaYCCTBCHHLIX peaKuHﬁ Ha




HOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramisr u ux COCAUMHECHUA

2.1

OO6mas xapakTepucTtuka rajgoreHoB. OCOOEHHOCTU CTPOEHHS aTOMOB, XapaKTepHbIE
crenieHn OkucieHus. CTpoeHHe W (PU3NYECKHE CBOMCTBA MPOCTBIX BEIIECTB —
rajioreHoB. XMMHYECKHe CBOMCTBA HA MpUMeEpE XJiopa (B3auMoIeCTBUE C METallJIaMH,
HeMeTalllaMH, 1enodamu). Xiaopoogopoa. ConsiHast KUCI0Ta, XMMUYECKUE CBOMCTBA,
MOJIy4eHHUE, IpUMEHEHHe. J[eficTBUE X0pa U XJI0POBOJOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxueiime Xaopuasl 1 UX HAXO0KIAEHUE B IPUPOJIE

2.2

O6mas xapaxkrtepuctuka 31eMeHToB VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUECKHE CBOWCTBA MPOCTHIX
BEIIECTB - KHUCIOpOJa M Cepbl. AJUIOTPOMHBIE MOAM(DUKALNU KUCIOPOJA U CEpHI.
XuMuyeckue cBoiictBa cepbl. CepoBOIOpOA, CTpoeHUE, (PU3HUECKUEe U XUMHUYECKHE
cBoiicTBa. OKCUABI Cepbl KaK MPEICTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas KHUCIIOTa,
buznyeckue U XMMUYECKHe CBOMCTBA (00IIME Kak MpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckne). XUMHUECKHE PEAKIMHU, JISKAIIHEe B OCHOBE IPOMBIIUIEHHOTO
crioco0a moJydeHHus cepHOW KHCIOTHL. Ilpumenenue. Coiau CEpHOH KHCIIOTHI,
KayeCTBEHHAsi peakuusi Ha cyibdar-uoH. HaxoxmeHwe cepsl W €€ COCOTUHEHUN B
npupojae. XHUMHYECKOE 3arpsi3HEHUE OKPYXKAlollel Cpeapl COCTUHEHUSIMHU Cepbl
(KUCIIOTHBIE  JOXKAW, 3arpsA3HEHHE BO3AyXa M  BOJOEMOB), CIIOCOOBI  €ro
MPEIOTBPALIICHHS

2.3

OOmas xapakrepuctuka 31aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEpHBIE CTETICHU OKUCIICHUS. A30T, pacClipOCTpaHEHUE B pUpoe, pusmueckue u
XMMHUYECKHe CBOHCTBAa. KpyroBopoT a3ora B mpupone. AMMHUAK, €ro (Gpu3nyecKue H
XMMHYECKHE CBOMCTBA, MOTy4YeHHE U npuMeHeHne. Colu aMMOHUS, uX GU3NIECKUe U
XMMHUYECKHE CBOICTBA, MpUMeHeHHe. KauecTBeHHas peakuus Ha HOHBI aMMOHWUSL.
A3OTHas KHUCIOTa, €€ MOoJdy4YeHue, GU3NIeCKne U XUMHUYECKUE CBOWCTBA (00IIMe Kak
IpeCTaBUTEIS Kilacca KUCIOT U cnermduyeckue). Mcmnonp30Banne HUTPATOB U CONEH
aMMOHHSI B KayeCTBE MHHEPAIbHBIX yHOoOpeHHH. XHWMHUYECKOe 3arpsi3HEHHUE
OKpY’KaloIel Cpeibl COeNMHEHUSAMH a30Ta (KUCIOTHBIE JT0KIH, 3arpsi3HEHUE BO3/TyXa,
MTOYBBI U BOJJOEMOB)

2.4

®ocdop, amrorpornHele Mojaubukauu (ocdopa, ¢GuzMyeckMe U XUMHUYECKHE
cBorictBa. Oxcun docdopa(V) u dochopnas kucnora, GU3NIECKUEC U XUMUUYECKHE
cBoOiicTBa, monydyeHue. Vcmonb3oBanue ¢ocdaroB B KauecTBE MHMHEPAIbHBIX
ynoopeHuit

2.5

O6mas xapakrepuctuka sneMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHW OKUCJIEHUS. YTIepoi, auIOTPONHble MOAM(HKAINY,
pacripocTpaHeHue B TpHUpoje, (HU3MYECKHEe U XUMHUYECKHE CBOMCTBA. ACOpOIUS.
Kpyrosopor yriepoaa B npupozae. OKcHJibl yriiepoaa, ux GU3NUecKue U XUMHUYECKHe
CBOWCTBa, JeWCTBME HA IKUBBIE OpPraHW3MBI, I[OJyYeHHE W TPHMEHEHHE.
DKonoruyecknue MpoOJieMbl, CBsi3aHHBIE C OKcuaoM yriepoma(lV); rumoresa
100aMbHOTO TOTEIUICHUS KJIMMaTa; MapHUKOBBIM 3(Pdekt. YronpHas KUCIOTa U €&
CONMM, MX (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA, IOJIYYEHHE U IPHUMEHEHHE.
KauectBennast peakiusi Ha kapOoHaT-WOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIIEHHOCTH U CEITbCKOM XO3IHCTBE

2.6

[TepBoHayanbHble TOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX
yriepoja (MeTaH, 3TaH, STHJIEH, alleTHJIeH, 3TaHOJ, NIMLEPUH, YKCycHas kucioTa). Mx
COCTaB M xuMHueckoe crpoeHue. [loHsATHE O OMONOTMYECKM Ba)KHBIX BEIIECTBaX —
KUpax, OenKax, yriaeBoaax — U UX poJIM B JKU3HM 4eJoBeka. MaTepuaabHOE €IMHCTBO
OpPraHMYECKUX Y HEOPTraHMYECKUX COECAUHEHUN

2.7

Kpemuuii, ero ¢usmueckre M XUMHYECKHE CBOMCTBA, MOJy4YEHHE U TNPUMEHEHHE.
Coenunenus kpemHus B mpupoje. Oo6mue npeacraieHus 06 okcune kpemuus (1V) u




erMHHCBOﬁ KHUCIIOTC. CI/IJII/IKaTBI, nux HNCITIOJIB30BAHHUC B 6BITy, MCOAUIIUHE,
NPOMBIIIICHHOCTH. BakKHeHIne CTpOWTEIbHBIC MaTepUaibl: KepaMHKa, CTEKIIO,
[eMeHT, OeToH, keme300eToH. I[IpoOmembr  GE30MACHOTO  HCIIOJIB30BAHHS
CTPOMTENIBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KH3HH

2.8

XUMHYECKUH IKCHEPUMEHT: M3ydeHHE 00pa3loB HEOPraHMUECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIIOTBI; MPOBEIEHUE KAaYeCTBEHHBIX peaKkUUid Ha XJIOPUI-UOHBI H
HaOJIoZIeHNEe TPU3HAKOB MX MPOTEKAHMS; ONBITHl, OTpaXKaromue (U3NYecKHe u
XUMHYECKHE CBOWMCTBAa TajOreHOB M HUX COEAMHEHMH (BO3MOXHO HCIIOJNb30BaHHE
BUJCOMATEPHAJIOB); O3HAKOMJICHHE C oO0paslamMu XJOpPHUIOB  (TaJlOTEHHJIOB);
O3HAaKOMJIEHHE ¢ oOpasliaMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEpHAJIOB); HaOJIOAEHUE TIpolecca OOYIJIMBaHHMS caxapa IOA JeHCTBHEM
KOHIEHTPUPOBAHHOM CEPHOI KUCIIOTHI; U3yYeHHE XUMUYECKIX CBOMCTB pa30aBiIeHHOM
CepHOM KHUCJIOTHI, IPOBEJCHNE KaUYeCTBEHHON peakluy Ha CyIb(aT-uoH U HaOII0IeHUEe
npu3Haka e€ NpPOTeKaHus; O3HAKOMJIEHHE C (DU3MUYECKUMU CBONCTBAMH a30Ta,
dochopa m wmXx coeauHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHEOMATEPHAIIOB),
obpasmamMu  a30THBIX W (GOChOpHBIX  ynoOpeHui; TMONMydeHHe, CcoOupaHue,
pacrio3HaBaHWE M M3yYCHHE CBOWCTB aMMHaKa; MPOBEACHUE KaYeCTBEHHBIX PEAKIIMA
HA HWOH aMMoHUs U (ochaT- MOH U HIyYyEHUE NPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIECHTPUPOBAHHOM a30THOM KHCIOTBI € MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB); M3yYEHHE MOJENECH KPUCTAITUYECKUX PEHIETOK
anMasa, rpaduta, QyuiepeHa; 03HaKOMJICHHE C TIPOIIECCOM aJCcOPOIHH pacTBOPEHHBIX
BEIICCTB AKTHUBUPOBAHHBIM yIJIEM U YCTPOWCTBOM MPOTHUBOras3a; IMOJy4YeHHE,
coOMpaHue, pacro3HABaHWE M HW3YyYCHHE CBOWCTB YIJIEKMCIIOTO Ta3a; IpOBEICHHE
KaueCTBEHHBIX pPEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI M H3y4yeHHE MPU3HAKOB HX
NPOTEKAHUS; O3HAKOMJIEHUE C MPOIYKIMEH CUIMKATHON MPOMBIIICHHOCTH; PEIICHHUE
SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHel e HeMeTalIbl U UX COSTUHEHUS»

MeTanibl ¥ X COSAMHCHUS

3.1

OOmast XapakTepUCTUKAa XMUMHMYECKHX 3JIEMEHTOB - METAJUIOB Ha OCHOBAaHHUU UX
nosioxenus B [lepuoaudeckoil cucreme xumMudeckux 3ieMeHtoB [[.M. Menaeneesa u
cTtpoeHuss aromoB. CTpoeHue MeTayuioB. MerayuMyeckass CBsI3b M METaJUIMYECKas
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUM Psil HAallPsSHKEHUH METalIoB

3.2

Ousnyeckue MW XUMHUYECKHE CBOiicTBa MeTaiioB. OOmue crnocoObl MOTyYeHUs
MetauioB. [loHATHE O KOPpPO3WM METANJIOB, OCHOBHBIE CIIOCOOBI 3alllUTHI WX OT
koppo3uu. CraBsl (cTanb, Yyr'yH, JIOPAIIOMHHMA, OpOH3a) U UX MpPUMEHEHUE B OBITY
N IPOMBINIJIICHHOCTH

3.3

[I{erounble MeTasuIBL: MTOJOKEHNE B [leprogudeckoi cucTeMe XMMUYECKHUX DJIEMEHTOB
.. MenneneeBa; cTpoeHHME MX aTOMOB; HaxXOXACHUE B mpupozae. Pusndeckue u
XUMHYECKHE CBOWMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUIBI U THAPOKCHUIBI HATPUS
u Kanud. [IpuMeHeHne MEenoYHbIX METAUIOB U UX COCIMHEHUI

3.4

[IlenoyHo3emMenbHbIE METAIIBI MAarHUM M KaJbLMi: MoJiokeHue B llepuogmyeckoi
cucreme xuMuueckux odnemeHtoB J[.MI. MeHnneneeBa; CTpO€HHE UX aTOMOB;
HaxoxaeHue B npupone. Ousznueckne U XMMUYECKUE CBOMCTBA MarHus U KaJIbIUS.
Baxneiime coenuHeHUsT Kanblius (OKCHUI, THAPOKCHUMA, comiu). KECTKOCTH BOABI M
CHOCOO0BI €€ yCTpaHeHus

3.5

Amomunuii: nonoxkenue B Ilepumonuueckoit cucrteme xumuueckux snemeHTton [I.U.
MeHnzeneeBa; CTpOCHHE aTOMa; HaxOXkAeHUE B npupojae. Pu3nyeckue 1 XMMUYECKUe
CBOIicTBa amoMuHUsA. AMGPOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCHIA ATFOMUHUS

3.6

Kenezo: monoxenue B Ilepuonnueckoit cucreme XuMu4eckux 3yemeHToB J[.H.
MeHnieneeBa; CTpOCHHE aTOMA; HaXOXKJeHHE B mpupojie. Puznyeckre U XUMUYECKHE
cBoiicTBa xene3a. Oxcupl, Tupokcubl U conu xkeneza(ll) u xxenesa(lll), ux cocras,
CBOWCTBA U MOJyYeHHE




3.7

XVUMUYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE C 00pasllaMd METaJUIOB U CIUJIABOB, UX
(U3UYECKUMH CBOMCTBAMH; M3yYEHHUE PE3YyJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHAA KAJIBIIHS
W HATpus C BOJOH (BO3MOXKHO HKCIOJB30BAaHHE BHICOMATEPHAIOB); HCCIICIOBAHHE
CBOMCTB KECTKOM BOJBI; Ipollecca TOPEHMs >Keje3a B KHUCIOpoje (BO3MOXKHO
HCITOJIb30BaHNE BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIIMA
Ha MOHBI (MarHus, Kajabllus, altoMuHus, 1uHKa, xene3a(ll) u xenesa(lll), mequ(ll);
HaOJIO/ICHUE U OTIMCAaHUE TIPOIIECCOB OKPAIIMBAHUS INIAMCHU HOHAMH HATPHS, KAJIUS U
KabIUsl (BO3MOXHO MCIOJB30BaHUE BUICOMATEPUATIOB); UCCIICOBaHHE aM(OTEPHBIX
CBOMCTB T'MJIPOKCHA aIFOMUHUS U THAPOKCHUIA I[IUHKA; PEIICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelIme MeTamuibl 1 X COCIUHCHUS)

XUMHUS U OKpY>Karollas cpena

4.1

HoBrle marepuanbl U TexHosoruu. BemiecTBa U mMaTepuanbl B MOBCEIHEBHON >KU3HU
yesioBeka. XUMUSL U 3710pOBbe. be3omacHoe MCIoyib30BaHKUE BEIECTB U XMUMHYECKUX
peaxiuii B ObITy. [lepBas momols Npu XUMHUECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW TI'PAMOTHOCTH. XHMHYECKOE 3arpsA3HEHHE OKpYKAIOIIEH
cpeapl IIJIK. Ponp XuMum B pelieHuM -SKojiornyeckux mpobisieM. Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOJAOB (Yyrosib, MNPUPOJIHBIA Tra3, He(dTh), NPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XVUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE 00pa3lloB MaTepuasoB (CTEKIO, CILIaBbl
METAaJUIOB, [TOJIUMEPHBIE MaTepHUaJIbl)

IIpoBepsiemblie Ha OI'D no xumMum TpedGoBaHMSs K pe3yibTaTam

ocsoenust OOII OO0

Kon nposepsiemoro|llpoBepsiemble Tpe0OBaHHMA K IpeIMeTHbIM pe3yjbTarTaMm 0a30BOI0 YpPOBHS
TpeOoBaHUSs ocsoeHuss OOII OOO Ha ocnoBe PI'OC

1 IIpencraBnenue:

11

0 II03HABACMOCTH SIBIICHHI npupoabl, MOHUMAHUEC O00BEKTUBHOM 3HAYMMOCTH OCHOB
XUMHYECKOMN HAayKH Kak obmactu COBpPECMCHHOT'O €CTCCTBO3HAHUA, KOMIIOHCHTA 06HleI>'I
KYJIBTYPElI H HpaKTHIICCKOﬁ ACATCIIBHOCTH 4YCJIOBCKAa B YCIOBUAX COBPEMCHHOIO
O6H.[€CTBa; INOHUMAaHHUE MECTAa XUMUH CPEAU NPYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOHAX IIO3HAHHSA, B TOM YHUCIIC 3KCIICPUMCHTAJIBHBIX U TCOPECTHUYCCKUX

1.2 MCTOJax HMCCICHOBaHMA BCHICCTB ©W HUIYUCHHUA XHUMHUYCCKUX pCaKHHﬁ; YMCHHC

HUCIIOJB30BaTh MOACIN JJIA 00BsICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax nmpodeccuoHaTbHON NESITEIBHOCTH, CBS3aHHBIX C XUMUEW U COBPEMEHHBIMU
TEXHOJIOTUSIMA, OCHOBAaHHBIMM HA JOCTHKEHUSIX XUMHUYECKOM HAYKH, YTO IO3BOJIUT

1.3 o0ydJaronmMcs paccMaTpuBaTh XUMHUIO Kak cepy cBoeil Oymaymen npodeccuoHaIbHOMU

JESTENIbHOCTH | ClIelaTh OCO3HAHHBIA BHIOOP XMMUU KaK MPOQIILHOTO IpeaMeTa mpu
nepexo/ie Ha YPOBEHb CPETHETO 00IIero 00pa3oBaHus

Brmanenue cucreMoll XMMUYECKUX 3HAHUM M YMEHUE MPHUMEHATh CUCTEMY XMUMHYECKUX
3HaHUH, KOTOpasl BKIKOYAECT:

2.1

BaXHEHNIINE XUMUUYECKHUE MOHATHS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,
IIPOCTOE U CIJIOKHOE BEILECTBO, OAHOPOAHAS M HEOJHOPOAHAsS CMECh, OTHOCUTEIbHBIE
aTOMHasi W MOJIEKYJIIpHas MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAaHHUE, COJIb (CPEHss), XUMUYECKasl peakius,
pPEaKIMK COEJMHEHUS, pPeaKkMi pa3jokKeHUs, peakuy 3aMelIeHUs, Peakluu OoOMeHa,
TEIUIOBON 3((EeKT peakluH, 9K30- U IHIOTEPMHUUYECKHE pPEeaKIUH, pacTBOpP, MaccoBas




J0JI1  XUMHUYECKOrOo d3JEMEHTa B COEIMHEHUH, MaccoBass JOJs U IMPOLEHTHAs
KOHIIEHTpallUsl BEIIECTBAa B PacTBOpPE, AP0 aToOMa, dJIEKTPOHHBIN CI0W aToMa, aTOMHas
opbutanb, pagdyc aroma, BaJCHTHOCTb, CTENEHb OKUCJICHUS, XUMHUYECKas CBS3b,
AEKTPOOTPHULIATENILHOCTD, MOJIIPHAs M HEMOJISIpHAsT KOBAJICHTHAsl CBA3b, MOHHAS CBS3b,
METaJIJIMYECKasl CBA3b, KpUCTAUIMYECKasi pemérka (aTOMHas, MOHHAsA, METAJUIMYECcKas,
MOJICKYJISIpHAs1 ), MOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT, FICKTPOIUTUYECKAS
JMICCOIMALINS, PEAKIIMM HOHHOTO 0OOMEHA, OKUCIINTENIbHO-BOCCTAHOBHUTEIBHBIC PEaKIiH,
OKHCJIUTEIb U BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBIIEHUE, AJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpPATUMBIE PeaKIui, CKOPOCTh XUMHUECKON
peakuuu, katanuzarop, [1IK, koppo3ust MeTanios, CrijiaBsl

OCHOBOIIOJIararomure 3aKOHbI XUMHU: 3aKOH COXPAHCHUA MACCHhI, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH

2.2
J.N. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo
23 TEOpUU XUMHUU: ATOMHO-MOJIEKYJIpHAsh TEOpHUsS, TEOpUsS  DICKTPOIUTUYECKOU
' JIUCCOIUAIIIN
3 Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:
yMEHHUE TMPaBWIBHO HCIIOIH30BaTh M3YUYCHHBIE BEIIECTBA M MaTepHasbl (B TOM YHCIE
MUHEpAJIbHBIE yIOOpPEHHS, METa/IbIl U CIUIABBI, MPOIYKTHl MEepepaboTKU MPHUPOIHBIX
31 HCTOYHHKOB YIJIEBOAOPOAOB (YIVIsL, NMPUPOIHOTO Tasza, HEe(PTH) B OBITY, CEIBCKOM
' XO035IUCTBE, HA MPOU3BOJCTBE M MOHMMAHHUE 3HAYECHUS >KUPOB, OCIKOB, YIIIEBOAOB IS
OpraHuM3Ma 4YeJOBEKa, YMEHHUE IPOTHO3UPOBATH BIUSHHE BEIIECTB M XUMHYECKHUX
MPOLIECCOB HAa OPTaHMU3M YEJIOBEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPELy
3.2 YMEHUE UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX YUCOHBIX MPEIMETOB
33 HaJM4HE OMbITa PAOOTHI C PA3IMYHBIMU UCTOUHUKAMU WH(OPMAIIUHU 110 XUMUHU (HAaydHas
' U HAy4YHO-TIOIMYJISIpHAs JIUTEpaTypa, CII0BApH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
yMEeHHE OOBEKTUBHO OLIEHWBAaTh WH(GOPMAIMIO O BEIIECTBAX, UX MPEBPALICHUSIX U
34 MPaKTUYECKOM TNPUMEHEHUHM W YMEHHME UCIOJIb30BaTh €€ JJid pelieHus y4deOHo-
MO3HABATENIbHBIX 33724
Brnanenue ocHoBaMM TMOHATUMHOTO ammapara U CUMBOJHWYECKOTO SI3bIKA XUMHU JIJIS
4 cocTaBieHUs (HOpMyN HEOPraHWYECKHX BEIIEeCTB, YPAaBHEHUN XUMHYECKHX PEaKIui;
ocHoBaMU xuMuueckoil HomeHkIaTypsl (IIIPAC u TpuBHanbHOi)
YMeHne OOBSCHATH CBSI3b TOJIOKEHHUS dnemeHTa B [lepuoamueckoil cucreme c
5 YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsini Anupa, OOIee YHCIO  DJIEKTPOHOB), PACHpPEACIICHHEM  DJIEKTPOHOB  TIO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAUA U KAJIbLIUS
[IpeacraBinenre O NEPUOAMYECKOW 3aBUCHUMOCTU CBOMCTB XUMHUYECKHX 3JIEMEHTOB
6 (pamuyc artoma, OJJIEKTPOOTPHUIATEIIBHOCTH), TMPOCTBHIX U CIOXHBIX BEIIECTB OT
MoJIo’KeHus aneMeHToB B [lepuomuueckoi cucreme (B MaibIX MEpUOAaX U TIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIIU
8 YMeHue onpeaensrh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHUSI XUMHYECKUX 2JIEMEHTOB, 3apsij HOHA
8.2 BUJT XUMUYECKOH CBS3U M THI KPUCTALTHYECKON CTPYKTYPHI B COSMHEHUSIX




8.3

XapakTep Cpelbl B BOAHBIX pacTBOpax BELIECTB (KMCIOT, OCHOBAHUI)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBath (pU3nUecKkre U XMMUYECKHUE CBOMCTBRA:
9.1 MIPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPOA, TpaduT, ainmas, KpeMHu#, a3oT, pocdop,
' cepa, XJ0p, HAaTPUil, KM, MarHui, KaJIbLIUA, aTFOMUHHM, JKeJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIC MX BOJHBIX PACTBOPOB (BOJA, aMMHUAK, XJIOPOBOIOPO/I,
CEpOBOZOPOA, OKCHABI M TUApoKcHasl MeTauioB I-IIA rpymm, amomunus, memu (1),
9.2 nuaka, xenesa (11 u 1), okeuasr yriepona (11 u 1V), kpemuus (1V), azora u pocdopa
(M u V), ceper (IV u VI), cepumcras, cepHas, a30THCTas, a30THas, ¢ochopHas,
yroJIbHAsI, KPEMHUEBAsS! KUCIOTa ¥ X COJIH)
IIPOrHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U
9.3 CTpPOCHHS, MPUMCHECHHE BEIISCTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXKHOCTBH
MPOTEKAaHUS XUMHUYECKUX MPEBPAILEHUH B Pa3IMYHBIX YCIOBUSAX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIC YPaBHEHUS PEaKIIMii, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO 0OMEeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIIMX ~ XMMHYECKHE  CBOMCTBA  HM3YYCHHBIX  KJIAaccoB  (Tpyrim)
' HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPXKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMHU
11 YMeH#e BBIUUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYI0O W MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
' XUMHUYECKOTO DJIEMEHTA B COSIMHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBa B pacTBOPE,
11.3 KOJINYECTBO BELIECTBA U €r0 Maccy, 00beM ra3os
114 M0 YpaBHEHUSM XHMUYECKUX PEAKIUH U HAXOAUTh KOJUYECTBO BEIIECTBA, O0BEM U
' MacCy PeareHTOB HJIU MPOJTYKTOB PEaKIIHH
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAY4YHOTO IMO3HaHUs (HaONmoJeHue, U3MEpEeHUe, IKCIEPUMEHT,
12.1 MOJIEJIMPOBAaHUE) TMPU H3YYEHHH BEUIECTB U XHMMHUYECKUX SBJICHUH; YMEHUE
chopMyIHupoBaTh MPOOIEMY U MPEATIOKUTH MYTH €€ perIeHHs
192 Oe3omacHOi pabOTBl € XUMHUYECKUMH BEIIECTBAMH, XHMHUYECKOM TOCyAol U
' 1a00paTOPHBIM 000PYIOBaHUEM
npaBwiIaMy 0e30MacHOro OOpAIICHUs C BEIIECTBAMH, HCIIOJIb3YEMbBIMH B TTOBCETHEBHOMN
JKU3HU, TpaBWJIaMU TIOBEACHMSI B LEIIX cOepekeHUs 3J0pOBbsi M OKpYXKarolien
12.3 IIPUPOJIHOM cpelibl; MOHMMAaHKUEe Bpesa (OMacHOCTH) BO3JIEHCTBUS HA KUBbIE OPTaHU3MBbI
OTpeeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS] W TPEJOTBPAIICHUS UX BPEAHOTO
BO3JECHCTBUS
13 Hannune mnpakTUuecKWX HAaBBHIKOB IUIAHUPOBAHUS W OCYIIECTBICHHS CJEIYIOIINX
XUMHUYECKHX IKCIICPUMEHTOB:
W3YYCHHE U ONMcaHue (PU3MUECKUX CBOMCTB BEHIECTB; 03HAKOMIICHHE ¢ (PU3HUCCKUMU U
131 XUMUYECKMMH  SIBJICHUSMH, OIBITHl, WUTIOCTPUPYIONINE TPU3HAKK TPOTEKaAHUS
XUMUYECKHUX PeaKni
13.2 M3y4deHue CIoCO0O0B pa3esICHHs CMecei




13.3

MOJIYyYECHHUE KUCIOPOJA U U3YYEHHUE €TI0 CBOMCTB; MOJYYEHUE BOAOPOJA U U3YUYEHHE €Tr0
CBOMCTB; MOJyYEHHE YIIIEKHUCIIOrO Ta3a U U3yYEHHUE €r0 CBOMCTB; MOJy4YEHHE AMMHUAKa U
M3yUYEHHE €TI0 CBOWCTB

13.4

IIPUTOTOBJICHHE PACTBOPOB C ONPEeIEHHON MacCOBOI 10 pacTBOPEHHOTO BEIIECTBA

135

IpPUMEHEHUE HWHIUKATOpOB (JlakMyca, MeTujopamxka u ¢eHondTanenHa) s
OTIpeIeNIeHUs XapaKTepa Cpebl B pAaCTBOPAX KUCIIOT U IEI0YeH

13.6

HCCICAOBAaHUC M OIIMCAaHHC CBOMCTB HCOPTaHUYCCKUX BCHICCTB PaA3JIMYHBIX KJIIACCOB;
HN3Yy4YCHHUC B3aHMOI[eI>'ICTBI/I$[ KHCJIOT C ME€TaJlaMHd, OKCHJaMH METAJIJIOB, paCTBOPHMBIMU
U HCPACTBOPUMBIMU OCHOBAHHAMH, COJISIMHU; IMOJTYYCHHUC HCPACTBOPHMBIX OCHOBaHI/Iﬁ;
BBITCCHCHUE OJHOI'o METalljla APYIruM H3 pacTBOpa COJIH; HMCCICIOBAHUC aM(bOTepHBIX
CBOICTB THAPOKCUIOB AJIFOMHUHUA U HTUHKA

13.7

pElIeHUE SKCIEPUMEHTAIBHBIX 3a/1a4u 1Mo TemaMm: «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCIMHEHUI Y, «JEKTPOJUTHYECKas AUCCOoIManusa»; «BaxHeilume HeMeTalbl U UX
coeMHEHUY; « BaxkHEHIITNE METaJIJIBl M MX COCIMHCHHUS

13.8

XUMHUYECKHE OKCIICPHUMEHTBI, WUIIOCTPUPYIOIIME MPH3HAKA TMPOTCKAHUS peaKui
MOHHOTO OOMEHA; Ka4eCTBCHHBIC PEaKIMU Ha MPHCYTCTBYIOIIHNE B BOJIHBIX PAacTBOpax
HOHBI: XJIOpHI-, OpOMHI-, HOAUM-, cylbdaT-, Gochar-, kKapOOHAT-, CUIUKAT-AaHUOHBI,
TUIPOKCUI- MOHBI, KATHOHBI aMMOHWMS, MarHus, KalbIUs, ATFOMHUHHESI, kene3a (2+) u
xkenesa (3+), menu (2+), muHKA

14

YMmenune:

141

MNPEACTaBJIATh PC3YJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJOB, N0OKa3aTCIbCTB, rpaq)I/IKOB
)51 Ta6JII/III U BBIABJIATH SOMIIMPUUICCKUEC 3aKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOI[aeMI)IMI/I XUMHUYCCKUMHU SBJIICHUAMU H
NpOLIECCaMH, MPOMCXOAANIMMH B MAaKpO- M MHUKPOMHpE, OOBSCHATH NPUYUHBI
MHOr000pa3us BEIIECTB

Hepeqeﬂb IJIEMECHTOB COACPKAHUS, IIPOBEPACMBIX HA OCHOBHOM I'OCYJAAaPCTBCHHOM 3K3aM€E€HE 110 XUMUU

Kon IIpoBepsieMble 1€MEHTHI COAEPKAHNSA
1 [TepBOoHa4YanbHBIE XUMUYECKHE TOHATHS
11 YucTtsle BemecTBa U cMecu. CriocoObl paziesieHust cMecei
19 ATOMBI M MOJIEKYJBl. XUMHYECKHE DJJeMEHTHl. CHUMBOJIBI XHMHUYECKUX DIJIEMEHTOB.
' IIpocThle U CIIOXKHBIE BEIIECTBA
13 Xumnueckass ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX »3JeMeHTOB. CTemneHb
' OKHCJICHUS
14 3aKOH MOCTOSIHCTBa cocTaBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAs
' MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COEIMHEHUHT
15 KonunyectBo BemectBa. Mosb. MossipHas Macca. MonspHblii 00bEM ra3oB. Bzaumocss3b
' KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 ®u3nueckue M XUMUYECKHE SIBJIICHHsS. XHMHMUYECKass peakius U €€ INPU3HAKU. 3aKOH
' COXPaHEHMsI MacChl BEIECTB. XUMUUECKNE YPAaBHEHUS
5 Ilepnonnueckuit 3akoH W Ilepumonnueckass cucrema XuMHYecKux diemeHToB J[.U.
Mengeneesa. CTpoeHue aToMOB
Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema Xumudeckux daemeHtoB JI.H.
2.1 MenneneeBa. [lepuonsl u rpynnsl. OU3NYECKUN CMBICT MOPSIAKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA




Crpoenne aromoB. CoctaB aToMHbIX szaep. M3orombl. OnekTponbl. CTpoeHue

2.2 AJICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHUYECKHUX AJIEMEHTOB llepuommueckoit
cuctemsl /.M. MeHnaeneesa
3aKOHOMEPHOCTU B UBMEHEHUU CBOWCTB XMMHYECKUX AJIEMEHTOB NEPBBIX TPEX NEPHUOJIOB,
23 Kanus, Kaiuplus (paadyca aTOMOB, JJIEKTPOOTPULATENBHOCTH, METAUIMYECKUX U
' HEMETAJUTMYECKUX CBOMCTB) M UX COEIMHEHUIN B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB
B [Iepnoanueckoi cucreMe U CTPOCHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa
Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
3.1 DJIEKTPOOTPULIATEIILHOCTh XMMHUYECKHX 3JIEeMEHTOB. MoHHas cBs3b. Metamueckas
CBSI3b
392 Tunel KpUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METalNIM4ecKas), 3aBHCHUMOCThb
' CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOW PEIIETKY U BUJA XUMUYECKOU CBS3H
4 Baxueiimme npeacraBuTeN HEOPraHWYECKUX BellecTB. Hemeramibl U UX coeauHEHUs.
MeTtamibl 1 X COeAMHEHUS
Knaccudukanms W HOMEHKJIATypa  HEOPraHMYECKUX  COCJUHEHMI:  OKCHUJIOB
41 (comeoOpasyromye: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) M HECOJICOOpa3yIoNIKe;
' OCHOBaHUH (IIEI0YM M HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOACOAEpKAIIUE U
0OeCcKUCIOPOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)
492 ®uznyeckue U XMMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAIJIOB: BOJIOPOAA, XJIOpa,
' KHCIIOpO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
®u3nuecKkue M XUMHUYECKHE CBOMCTBA NPOCTHIX BELIECTB-METAJUIOB: JMTHS, HATpHS,
4.3 KaJiusl, MarHusl U KaJjbLUsl, aIlOMUHUSA, JKene3a. DJIEKTPOXUMUYECKUI psil HapsDKEHUN
METaJUIOB
44 O®uznyeckue M XUMHUYECKHE CBOICTBA BOJOPOAHBIX COEAMHEHUH HEMETAJJIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA
45 duznyeckue U XUMUYECKHEe cBoWcTBa okcuioB HemeTamwoB: cepsl (1V, VI), azora(ll, 1V,
' V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [TonydeHne OKCHI0B HEMETAIIOB
46 Xumunueckue coiictBa okcuaoB: MetaiioB |IA—IIA rpynn, nunaka, meau(ll) u xenesa(ll,
' [11). [TonyueHne OKCHUAOB METAILIOB
XUMHYECKUE CBOMCTBA OCHOBaHWUN U aM(OTEPHBIX THUIPOKCHAOB (HAa TIpUMEpPE
4.7 THJIPOKCUJIOB QJIIOMUHUS, >Kene3a, HMHKA). llomydenue ocHoBaHMl M amM(OTEpHBIX
THUIPOKCHUIOB
OO01re XuMUYEeCKHe CBOMCTBA KUCIIOT: XJIOPOBOJAOPOJHOM, CEPOBOJOPOIHOM, CEPHUCTOM,
4.8 CepHOM, a30THOH, pocopHOil, KpeMHUEBOH, yrosbHOM. OcoOble XMMUYECKHE CBOICTBA
KOHIICHTPUPOBAaHHOM CEpHOM M a30THOU KUCIIOT. [lomydyenne kucnor
4.9 OO0me xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
410 [Toryuenue, cobupanue, pacrio3HaBaHUE BOJOPOJIA, KUCIOPOJa, aMMHUAKa, YIJIEKHCIIOTo
' rasa B jaboparopuu
411 [ToryueHne amMmmuaka, CEpHOM M a30THOM KHCJIOT B MPOMBIIIIEHHOCTH. O01mue crnocoob
' MOJIyYEHUS] METAIIJIOB
4.12 I'eneTnyeckas CBS3b MEXAY KJIacCaMHU HEOPraHMYECKUX COCIUHEHHM
5 XVMHYECKUE PEAKIINH
5.1 Knaccugukarus XUMUYECKUX peakUuil MO pasiIWYHbIM MPU3HAKAM: [0 YUCIY U COCTaBY




YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3((eKTy, Mo M3MEHEHHIO CTereHei
OKHCIIEHUSI XUMUYECKUX DJIEMEHTOB

TennoBoil >PQPeKT XUMHUECKOW peaKkIuH, TEPMOXUMHUECKHE YpaBHEHHUS. OK30- U

5.2
SH/I0TEPMHUECKUE peaky. TepMoXuMHUUYecKre ypaBHEHUS
OKUCINUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu. OKUCINUTENIM U BOCCTAaHOBUTEIH.
5.3 [Ipomecchl OKHCIEHHS W BOCCTAHOBJICHHUS. DJIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEJILHOW PEeaKLUu
5.4 Teopuss anexkrpoauTHyeckod aucconuanuu. KaTnoHbl, aHMOHBI. OJIEKTPOIMUTH U
' HERIEKTPOIUThl. CHIIbHBIC U Ci1a0bIe 3JeKTPOIUThl. CTeeHb AUCCOUAIH
55 Peakuuu monHoro oomeHa. YcinoBHsS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa, MOJHBIE U
' COKpAIllEHHbIC MIOHHBIE YPABHEHUS peaKI1ii
6 XuMHS ¥ OKpYyXKarolas cpeia
BemiectBa u Marepuaisl B TOBCEAHEBHOM JKM3HHU UYelIOBEKa. be3omacHoe mMcnonbp30BaHue
6.1 BEIIECTB M XMMHUYECKMX peakuuil B Jsaboparopuu u ObiTy. [lepBas mnomomp mpu
XUMHYECKHX 0YKOTaX M OTPABJICHUSX
XUMHYECKOE 3arpsi3HEHNE OKPYKaIoIIen cpebl (KUCIOTHBIE TOKIH, 3arPsS3HEHUE TIOYBHI,
6.2 BO3JyXa U BOAOEMOB), cIOCOOBI ero mnpenorBpauieHus IlpenenbHas Jomyctumast
' koHueHTpauus Bemects (IIJIK). Ponp XxumuM B pelIeHHMM S3KOJIOTMYECKHX MPOOJIEM.
Ycunenne napHUKoBoro 3pdexTa, pa3pylieHue 030HOBOIO CII0s
[Tpumenenue cepsl, a3ora, (ocdopa, yriepoaa, KpeMHUS U HUX COEIMHEHUHA B OBITY,
6.3 MeIUIUHE, TPOMBIIIUIEHHOCTH M CEJIbCKOM X03sicTBe. [IpMeHeHre MeTaioB 1 CIJIaBOB
' (ctanp, 4yryH, AIOpaTiOMUHUIN, OpoH3a) B OBITY M HPOMBIIUIEHHOCTH MX COEAMHEHUH.
[ToHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI UX OT KOPPO3HH
6.4 [TpupoaHble UICTOUHUKHU YTIIEBOAOPOAOB (Yrojib, MPUPOAHBIA ra3, HEPTh), IPOIYKTHI UX
' nepepaboTky (0€H3UH), UX POJb B OBITY M IPOMBIIIEHHOCTH
[lepBoHayanpHbIe TOHATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COCIMHEHHUSX YIriiepoia
6.5 (MeTaH, 3TaH, TWJIEH, aLETHJIEH, 3TaHOJ, TJIMLEPHUH, YKCycHas Kuciota). [lonsrtue o
' OHMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpax, OelKax, yrieBoJax - W MUX POJH B JKU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 1o (opmynaMm XUMHUYECKUX COEIMHEHUIN
7.2 Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 110 XUMAYECKHM ypaBHEHUSIM

TemaTnuyeckoe NJIaHUPOBaAHUE

8-i1 Ki1acc
KosmmuecTBo yacos JJIeKTPOHHBIE
Ne | HammeHoBaHHe pa3jiejioB M TeM (uudposrie)
n/n | nporpamMmal Beero Kontpoannsie | [IpakTHyeckue | ggpasoBarenbHbie
padoThI padoTbl pecypcebl

Pasznea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA

11

Xumus — Ba)KHas o0OJacTe
€CTECTBO3HAHMUSI M TPAKTHUECKOMN
JIEATENHLHOCTH YEJIOBEKA

bubanoreka @OI'UC «Mos
mkona» — lesson.academy-
content.myschool.edu.ru/04/08




Xunmus, 8 xirace, PI'TAOY BO
1.2 | BemecTtBa u xumudeckue peakimu | 15 1 «ocyaapcTBEeHHbIIH

YHUBCPCUTET IMMPOCBCUICHUAM»
Hroro mo pazneny 20

Pa3znes 2. BaxxHeiiiue npeacTaBuTe v

HCOPraHnvdeCKuxX BEIECTB

Boznyx. Kucnopoa. Ilonstue 00

2.1 6
OKCHgax
Bozxopox. Houstie 0 Kucnorax u Tpenaxep «OO0nako 3HAHUI».
2.2 ’ 8 1 Xumus. 8 xmace, 00O
COIAX «Dusukon JIab»
Bona. PactBoprl. Ilonsatue 00
2.3 | OA p 5 1 1
OCHOBAHUAX
OCHOBHEBIE KJIACChI
2.4 N 11 1 1
HEOPraHUYE€CKUX COCAUHEHUU
Wtoro mo pazneny 30

Pa3znen 3. Illepuoanuecknii 3axkoH u Ilepuoanyeckasi cucremMa xumudeckux ieMenToB [I.1. MenaeseeBa.
CtpoeHue aToMoB. XUMU4YecKas cBA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PEaKINU

Ilepuonnueckuii 3aKOH 51
31 [Tepuoanueckas chcrema | -
| xumuueckux  anementoB ..
MemnpeneeBa. CTpoeHue aTOMOB
Xumuyeckas CBSI3b.
3.2 | OKHCIUTENbHO- 8 1
BOCCTaHOBUTEJIbHBIE PEAKLIUU
Uroro no pazneny 15
[ToBTOpEeHHNE 3
OBLIEE KOJIMYECTBO YACOB I10 68 3 6
I[MTPOT'PAMME
9-ii ki1ace
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne | HammenoBaHue pa3JaeioB U TeM (uudposrie)
n/nm | nporpamMmmsl Beero Kontpoarnsie | [IpakTuieckue | ggpasoparenbHbie
padoThI padoThI pecypcesi
Paspnen 1. BemecTBo 1 XuMHu4ecKHe peakuu
[loBropennie u  yrayOneHue Bubnuoreka ®IUC  «Mos
1.1 |[3HaHMii  OCHOBHBIX  Ppa3ZeioB |5 1 wkoma» —  lesson.academy-
Kypca 8 Kacca content.myschool.edu.ru/04/09
Xumus, 9 kimace, PI'AOY BO
12 OcHOBHBIE 32KOHOMEPHOCTH | 4 «oCymapCcTBEHHBIN
" | XMMHYECKUX peaKIuit YHHUBEPCHTET
IIPOCBEICHUAM»
DIEKTPONUTHYECKAS
1.3 | auccomumanus. Xumuueckue | 8 1 1
peaklnK B pacTBOpax
Hroro no pazneny 17




Pa3gen 2. HemeTaaabl M HX COeAUHEHU ST

O6mast XapPAKTCPUCTHKA Tpenaxep «O6naKko 3HAHUIT.
2.1 | xumuueckux saemeHtoB VIIIA- |4 1 Xumus. 9  kmace, OOO

rpynnsl. ['anoreHs: «@u3uKoH JIab»

Ob6mas XapaKTepUCTHKA

2.2 | xumuuyeckux diieMeHToB VIA- |6
rpynnsl. Cepa 1 ee CoeTMHEHHUS

O61as XapaKTepUCTHKA
03 |XMMHHUCCKHX  OJEMCHTOB VA- 7 1
" |rpymnmel.  Azor, dochop u ux
COEIUHEHUS
O6mas XapaKTepUCTHKA
24 XUMHAYECKHX DdiaeMeHToB [IVA- 8 1 5
" |rpynmel. Yriaepoa U KpeMHUH U
HUX COEINHEHUS
Htoro no pazneny 25
Pasznea 3. Merajliibl M X COeTHHEHUS
3.1 | OO0mue cBOMCTBA METAIUIOB 4
Baxueimue MeTalulbl M UX
3.2 16 1 2
COEIUHEHUS
Wroro mo pazneny 20

Pasznen 4. Xumusi u okpyxamomasi cpeaa

41 BemectBa 1 Matepuansl B KHU3HU 3
" |4enoBeka
Hroro no pazaeny 3
IToBTOpEHME 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 .
I[TPOI'PAMME

[Tpunoxenue 1 k paboueil mporpamme
®dopMmebl yueTa pabodeit mporpaMMbl BOCITUTAHUS

1. YcraHoBIeHUE JOBEPUTEIBHBIX OTHOIICHUH MEXJY IEIaroroM MW OOYYaroIIUMHUCS, CHOCOOCTBYIONTUX
MO3UTUBHOMY BOCIPHUATHIO O0yYaromMMHcS TpeOOBaHUI U MPOCHO y4UTENs, MPUBICYCHUIO WX BHUMAHUS K
o0cyKIaeMol Ha ypoKe HH(POpPMAITIH, aKTUBH3AIMH WX TO3HABATEILHON NESITCIILHOCTH;

2. [TobyxneHue oOydarImuUXCs COONIOAATh HAa YPOKE OOMICTIPUHSATHIC HOPMBI MIOBEICHHS, PaBUIa OOIIEHHUS CO
CTApIIMMH W CBEPCTHUKAMH, TPUHIIUITH YICOHOH TUCIUTUTHHBI M CAaMOOPTaHU3aIIHH;

3. ITlpuBnedyeHne BHUMAHUS OOYYAIOMIMXCS K IIEHHOCTHOMY AacleKTy H3Yy4aeMbIX Ha YpOKax SBJICHHIA,
opraHu3amus uX padoThl C MOJIy9aeMOW Ha YPOKE COIMAIbHO 3HAYMMOW WH(OpMalueld — HHUIIMUPOBAHUE €€
0OCYXKJIEHHS, BBICKA3bIBaHUSI OOYYAIONIMMIKCS CBOETO MHEHHS MO €€ IMOBOAY, BBIPAOOTKH CBOEro K HeE
OTHOIIIEHUS,

4. Wcnonp30BaHUE BOCMUTATEIHHBIX BO3MOXKHOCTEH cOAepKaHHs yueOHOro MpeaMeTra yepe3 JEMOHCTPAIHIO
0o0yJaromuMcsi TPUMEPOB OTBETCTBEHHOTO, TPaXXKIAHCKOTO ITOBEACHHS, TPOSBICHHUS YEIIOBCKOIIOOUS W
T00POCEPICYHOCTH, Yepe3 MO00P COOTBETCTBYIOIINX TEKCTOB JUIS YTEHUS, 3a/1a4 AJIs PeIIeHHUs], TPOOIEMHBIX
CUTYaIui 11 00CYXJICHUs B KJIacce;




5. IlpumeHeHre MHTEPAKTUBHBIX (HOpM pabOThI ¢ OOYYAIOIIMMUCS: WHTEIEKTYAIbHBIX, CTUMYIUPYIOIINX
MO3HABATENbHYI0 MOTHUBALIMIO, AUJAKTUYECKOTO TeaTpa, WUIPOBBIX METOIMK, IMCKYCCHM, KOTOpBIE HaioT
BO3MOXXHOCTh OOYYaroMIMMCsI MPUOOPECTU OMBIT BEICHUS KOHCTPYKTHUBHOTO TUANOra; TPYNHOBON paboThI,
KOTOpasi y4YUT CTPOUTHb OTHOIICHHS W JACHCTBOBAaTH B KOMaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBIIUICHHUS,

6. BxiroueHue B ypoK HUIPOBBIX MPOLELYP, KOTOPbIE MOMOTalOT MOJAEpkKAaTh MOTHUBALMIO OOYYaIOIIUXCS K
MOJyYCHUIO 3HAHWH, HATAKUBAHUIO B KJIACCE MEXKIMYHOCTHBIX OTHOUIICHWH, MOMOTAIOT YCTaHOBIICHHUIO
no0poskenaTeaIbHON aTMocdephl Ha YPOKe;

7. Opraam3amusi medCcTBAa MOTHBHPOBAHHBIX W APYAUPOBAHHBIX OOYYAIOIIMXCS HAJ HEYCIEBAOIIUMU
OJTHOKJIACCHUKAaMH, B TOM YHCIIE C OCOOBIMH 0Opa30BaTENbHBIMU MOTPEOHOCTSIMHU, AAIOIIETO OOydaromuMcs
COILIMAJILHO 3HAYMMBIN OIMBIT COTPYIHUYECTBA ¥ B3AUMHOMN MTOMOIIM KaK OCHOBBI JIJISl OBJIAJICHUS TNI00ATLHBIMH
KOMITETCHIIUSIMH;

8. MaunmupoBaHue U MOJICPIKKA UCCICIOBATEILCKON JISATEIBHOCTH B (DOpME WHIUBUIYATHHBIX U TPYIIIIOBBIX
MIPOEKTOB, YTO JIaéT BO3MOXKHOCTb MPHOOPECTH HABBIKM CaMOCTOSITEIBHOIO PEIICHUS TEOPETHUECKOM
POOJIEMBI, TCHEPUPOBAHUS U 0QOPMIICHHSI COOCTBEHHBIX HJICH, YBAKHUTEILHOTO OTHOIICHHS K UYXKUM HIIESAM,
MyOJIMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUS;

9. PerynupoBanue noBeeHus 00y4aromuxcs;

10. Peanu3anust BOCIUTATENIbHBIX BO3MOXKHOCTEH Pa3IMUHbIX BUJOB JIESTEIBHOCTH peOCHKA;

11. IlpoekTupoBaHue CUTyaIil B COOBITHI, pa3BUBAIOIINX 3MOIIMOHAILHO-IIEHHOCTHYIO Chepy peOeHKa;

12. Pa3zButne y o0y4aromuxcsi MO3HaBaTeIbHOW aKTUBHOCTH, CAMOCTOSITEIbHOCTH, HHUIIMATUBBI, TBOPUYECKUX
CTIOCOOHOCTEH, (HOpPMUPOBAHHE TPAKIAHCKOW MO3MIMH, CIIOCOOHOCTH K TPyAy W KH3HH B YCIOBHSX
COBPEMEHHOT0 MUpPa, POPMHUPOBAHUE Y OOYUAIOLIUXCS KYIBTYPHI 3I0POBOTO U 6€30MacHOro o0pas3a KU3HH;

13. ObuieHue ¢ AeThMH, MPU3HAHUE UX JOCTOUHCTBA, TOHUMAaHUE U IPUHSITHS HX;

14. MogenupoBaHue CUTyalui AJisi BBIOOpa MOCTYNKa 00y4JaroUMUCS;

15. Opranuzanus st 00y4aroIUXCcs CUTYallud KOHTPOJIS U OLIEHKH, CAMOOIICHKH;

16. BxitoueHue cucTeMbl MOOMIPEHHs Y4eOHOi/colnaabHON YCIIEUTHOCTH U MPOSBICHUS aKTUBHOM KU3HEHHOM
MTO3UIIMK 00YYaAIOIINUXCS;

17. Opranuzanus GopM UHAUBUAYAIBLHON U IPYIIOBON paOOTHI;

18. Onopa Ha LIEHHOCTHBIE OPUEHTUPBI 00YUAOIINXCS;

19. Penienre HETUMUYHBIX 33724 10 POPMHUPOBAHUIO (HYHKIIMOHATBEHOM IPaMOTHOCTH;

20. Opranm3arus paboThl 00y4aroNMXCcs Ha ypOKE ¢ CONMAIbHO 3HAYMMON HH(OpMaIuei, ee o0CyKIeHHE,
BBICKA3bIBAHUE CBOETO MHEHHS IO €€ MOBOAY, BbIpaOoTKa CBOero K Hel oTHomieHus 21. BkitoueHue B ypok
UTPOBBIX MPOIEAYP, MTOAACPKUBAOIINX MOTHBAIIHIO JIeTel K POPMUPOBAHUIO (DYHKIIMOHATEHON TPAMOTHOCTH:
MOWCKY U OCBOCHHIO 3HAHUMU, HATAKUBAHUIO TMO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHHWH B KOMMYHHUKAIIWH,
JI0OPO’KENATEIIEHOTO B3aMMOICHCTBHS TSI KOOTIEPAITUH B UTPE; YCTAHOBIICHUIO

22. OpraHu3anusi WHIMBUIYaTbHBIX M TPYMIIOBBIX MPOEKTOB A (OPMUPOBAHUS MPOEKTHON KYJIBTYPHI Kak
r7100aNbHOM KOMIETEHIIMH B COCTaBe (DYHKIIMOHAIBHOW TPAMOTHOCTH — CaMOCTOSITEJIbHOE KpEeaTHBHOE
penieHre npoOjaeM U KU3HEHHO-TIPAKTUYECKUX 3aad, FeHepupoBaHHe W OQOpMIIEHHE COOCTBEHHBIX HJIEH,
VBOKCHHE UYKHX HWJICH, OMNBIT IYOJWYHOTO BBICTYIUICHUS W KOMMYHHUKAllMd C ONIOHEHTaMH,
apryMEHTHPOBAHUS U KPEATUBHOTO OTCTAUBAHUS CBOEH TOUKHU 3PESHHUS.



