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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluxcsi, ONpeAeNsieT BO3MOXXHOCTH IpeaMera i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O0O0YyYalolmerocs I0 OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIUU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  caMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH O0yYarOIIUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIaJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00Yy4AIOIIHUXCS.



JlanHble HampaBlieHUs B OOyYe€HUH XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
COJEepKaHUsl  yuyeOHOro  MpeaAMeTa, KOTOpBIA  SABISAETCS  MEAAroru4ecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanyeckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
U3Yy4aeMbIX BELECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYX alomUuid MUpPH,
«buonorus. 5—7 kinacce» U «Pu3nKa. 7 KIaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHMSI TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON
NEeATEeIbHOCTH, OCBOCHMM NpaBUJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B



MMOBCEHEBHOM KU3HU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUsS BAKHOE
3Ha4YCHHE MPUOOPESTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe WHTCIUICKTYalIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSM KU3HHU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOoJlaM TIO3HaHMsI, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrieueHne yCcIoBUil, CIOCOOCTBYIONIUX MTPHOOPETEHUIO 00YUIAIOIITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3TUYHBIX BUOB JICATCIHHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW ©  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH W OIICHWUBATH SIBJICHUSA
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OIBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOjeM B TOBCEAHEBHON >XM3HU U
TPYJOBOM EATEIbHOCTH;

— ¢opmupoBaHHEe y OOyYAOMMXCA TYMAHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJOTHYECKU
1[€JIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOT'O 00111ero o0pa3oBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

®opMbl yuéTa padodeid mporpamMMbl BOCIIMTAHUA
Pabouass mporpamma Bocmutanuss MBOY «['mmnazus Ne 1 - Ilentp
oOpa3oBaHMs» pealu3yeTcss B TOM 4YHCI€ U  4Yepe3 HCIOJIb30BaHUE
BOCIIUTATEIBHOIO MOTEHIMAJIa YPOKOB XMMHHM. JTa paboTa OCYIIECTBISAETCS B
cieayrmux ¢gopmax:
— TloOyxnenue oOyyarommxcs coOoAaTh Ha ypOKe OOIICNPUHSTHIE

HOPMBI ~ TIOBEJCHHWSA,  MpaBuja  OOIIEHUS  CO  CTApUIUMHU
(megaroruyecKkuMu paboOTHHUKAMMN) u CBEPCTHUKAMHU
(oOydarommmucsi),  MPUHIUINBI  Y4EeOHOM  JTUCHUIUIMHBI U

CaMOOpraHu3aluu.



[IpuBneueHne BHUMAHUS OOYYAIOIIMUXCS K ILIEHHOCTHOMY AacCHeKTy
U3y4aeMbIX Ha ypoKax IpeIMETOB, SIBICHUN, COOBITHI uepes:
oOpalieHle BHUMaHUS Ha SAPKHUX JesTelled KyJlbTYphl, CBS3aHHBIX
C U3y4aeMbIMU B JaHHBIA MOMEHT TE€MaMH, Ha TOT BKJIal,
KOTOPBIM OHM BHECIM B pA3BUTHE HAIIEW CTPaHbl W MHpA, Ha
JNOCTOMHBIE MOJpaXaHWs MNPUMEpPbl HMX MWU3HH, Ha MOTHUBBI HX
ITOCTYIIKOB.

Hcnonp30BaHne  BOCHUTATENBHBIX  BO3MOXKHOCTEH  COJEPIKAHUS
yueOHOro nmpeamera it (opmupoBaHus y  oOydarouiuxcs
POCCUNCKUX TPaAULMOHHBIX IyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIBTYPHBIX IEHHOCTEH dYepe3 MoAOOp COOTBETCTBYIOIIMX
TEKCTOB JUIsl YTEHUS, MPOOJIEMHBIX CUTyallMil IJisi OOCYKIIEHUS B
KJ1acce.

NuunuupoBanrue 0OCYXJI€HHH, BBICKa3bIBAHUM CBOETO MHEHHS,
BBIPAOOTKH CBOEr0 JIMYHOCTHOIO OTHOUIEHUS K HU3Yy4aeMbIM
COOBITUSIM, SIBIICHUSIM, JHIAM, MPOU3BEACHUIM XYHO0KECTBEHHOU
JUTEPATypbl U HCKYCCTBA.

BxiatoyeHue B ypOK UIPOBBIX MPOLEAYP, KOTOPBIE IOMOTArOT
HoJJepXkaTh MOTUBALMIO OOYyYarOIIMXCA K IOJY4YEHHMIO 3HAHUIA,
HAJIQKUBAHUIO  TO3UTUBHBIX  MEXJIMYHOCTHBIX  OTHOLICHUW B
KJlacce, MOMOTal0T YCTAHOBJICHUIO J0OpOKENIaTeNbHOM aTMochepsl
BO BpeMsl YpOKa.

[IpumeHeHne Ha  ypOKE€  MHTEPAKTUBHBIX  QopM  paboOTHI,
CTUMYJIUPYIOIINX TO3HABATENIbHYI0O MOTHUBALUIO OOYYarOIIMXCA.
[IpumeneHnue rpynmnoBoidl pabOThl WM pabOTHl B Mapax, KOTOPbIE
CHOCOOCTBYIOT ~ pa3BUTHUIO HAaBBIKOB  KOMaHAHOM  paboTBl U
B3aUMOJECUCTBUIO C JAPYTUMHU OOYYarOUTUMHUCS.

Beibop u wucnonb3oBaHME Ha  YpOKax METOJOB, METOJUK,
TEXHOJOTUHA , OKAa3bIBAIOIIMX BOCIMWTATEIbHOE BO3ACHCTBHE Ha
JUYHOCTh B COOTBETCTBHM C BOCIHTATENBHBIM HIECATIOM, LENBI0 H
3a1a4aMi BOCIIUTAHUS.

NHnnmuupoBaHre M NOAJAEPKKA HCCIEIOBATEIBCKON JEATEIBHOCTH
IIKOJILHUKOB B (opMe  BKIIOYEHHS B  ypPOK  pa3iMuYHBIX
HCCIIE0BATENBbCKUX 3a/IaHUH, 4TO JaeT BO3MOXHOCTb
oOydaromuMcsi TpPUOOPECTH HAaBBIKM CAMOCTOSTEIBHOTO PEIICHHUs
TEOPETUYECKOW  MPOOJIeMbl, TEHEpPUpPOBaHUS U  ODOPMIICHHUS
COOCTBEHHBIX THUIIOTE3, YBAXHUTEIBHOTO OTHOLICHUS K YYXKUM
uaesM,  MyOJIMYHOTO  BBICTYIUICHUS,  apryMEHTUPOBAHUS U
OTCTaWBaHUSI CBOEH TOYKH 3pEHUS.

VYcTaHOBIEHUE YBAaXUTENbHBIX, JOBEPUTEIbHBIX, HEPOPMAaIbHBIX
OTHOLIEHUN MEXIy YYUTEIEM W YYEHUKaMHU, CO3[JaHHE Ha YpPOKax
HMOLIMOHAIBHO-KOM(POPTHON CpEIbI.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J0JiE XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKAsl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmoielicTBre Kene3a ¢ pactBopoM cos meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJeH MOJIEKYI
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucimopoaa. CrocoObl
MOJIYYeHHUST KUCIopoda B J1abopaTopuu W TPOMBIIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIusa KUCIopoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpupoZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpoE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yromiye  (OCHOBHBIC, KHCJIOTHBIE, aM{(pOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOuMpaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpallleHus: TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIO0B U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOgOpoaa (ropeHme), B3aumMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUECOMATEPUATIOB), HAOIIOACHUE O0Opa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHUE BHUJEOMATEpPUAIIOB),
UCCJICIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3zaumojeiictBus okcuga menu (1) ¢ pacTtBopoMm cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHu, peakluil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX



OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYIMM M3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IHepuoauueckud 3axkoH u Ilepuoguueckast cucreMa XUMHYECKHUX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yloT aM(pOTEPHBIE OKCHUIbI
Y TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMBbI
[Iepunonnueckoii cucrembl xumudeckux nemeHToB 1. . Menneneesa. Ilepruoasl
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEpPOB IIEPUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass CcBa3b. KoBajieHTHast (ToJisspHAass M HEMOJISIpHAs)) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HKCMOJIb30BaHHE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO01mue ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAYYHBIM (akT, TUIoTe3a, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PAJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUTAHETHI, 3BE€3/bl, COonHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, KW, KaJIbLMs M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM »JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJjaccaM HEOPraHWYECKHX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYeCKUX peaklyid Mo pa3auyHbIM MMPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHEeNW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karanmse. [loHsTre 0 XuMHueckoMm paBHOBecuU. DAKTOPBHI,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCIHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCOLMallUi BEUIECTB C Pa3JIMYHBIMU BUIAMHU
XxuMudeckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojlell B CBeTe€ TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconmnanuu. KauectBeHHbIe peakiiny Ha MOHBL. [loHATHE O THIpOIU3€e COEH.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(x10puaa HaTpusi), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu
OT BO3JCHCTBUS pa3IMUHBIX (PAKTOPOB, MCCIENOBAHUE DSIEKTPOIPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMHM KHUCIOT, LIEIOYEeHd U CoJed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  [POTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJCICHHWE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLIUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUd Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMozielicTBUE C MeTa/llaMd, HEMeTalylaMH, LIeJo4aMu). XIIOPOBOJOPOI.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHHE, NpuUMeHeHue. JleiictBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHMe XJIOPUIBl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMuYeckrue cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHOB.
CepHas kuciora, (QHU3NUYECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
OpeCTaBUTENd Kilacca KHCIOT M crneurduueckue). XUMHUECKHE pEeakllvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucimoThel. COM CEpHOW KUCIIOThI, KAUECTBEHHAs pEaKLMsl Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakrepuctuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPaHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecknue u XMMHUYECKHUE CBOMCTBA, OJMy4yeHre U npuMeHenue. Coin aMMOHUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiuus Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUE U XMUMHUYECKUE
cBOiicTBa (0OIIME Kak TMpeACTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonp30BaHne HUTPATOB U COJEM AaMMOHHUS B KaueCTBE MHHEPAIbHBIX



ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKPYKArOIIe cpeibl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE MOXKAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BoAoéMoB). Docdop,
annotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kucnora, GU3nIecKue 1 XUMHUUECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI00OpEHUH.

OOmas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIIIEpOoA,  aJUIOTPOIHBIE
MOAU(UKALIMKM, pACOPOCTpaHEHUE B TpHUpojAe, (PuU3MYecKue U XHUMHYECKUE
cBoiictBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza riao0anbHOrO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ coiu, ux (U3NIYECKue U XMMHUYECKUE CBOICTBA,
noJiydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEIIbCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[ToHaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojax — U ux
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuiue mnpeacTaBlieHus 00
okcunie kpemaus (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiemMpl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN HAa XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKaIKe (U3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMyd XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOJCHHUE TIpollecca OOyTIMBaHUS caxapa IO JCHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, MPOBEJIEHNE KAaUeCTBEHHOM peaKIuu Ha cylibdar-
MOH U HAOJIOJeHHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBoiicTBaMu a3ota, ¢ochopa W HUX COCTUHEHHA (BO3MOXKHO MCIOJIb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdar-moH u mM3ydeHne NMpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJEM H
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHToB . N.
MenaeneeBa u ctpoeHus atoMmoB. CTpoeHue MeTaiuioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
Ccroco0bl 3auMThl X OT Kopposuu. CruiaBel (CTajlb, YyryH, AIOPATIOMUHUMU,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
sanemenToB JI. MI. MeHpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B IMPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (HA mpumMepe HaTpusi U Kamus). OKCUIBI U
TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B npupoae. PU3ndeckue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUA: TIoJI0keHUE B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HAXOXICHHE B mnpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB [l.
. MenpgeneeBa, CTpOE€HHE aTOMa, HAaXOXKJAeHUE B mpupoae. dDusmyeckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u xxenesza
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.

Xumuueckuiui IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU



CBOMCTBaMH, M3yYEHHE  PE3YyJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbIMSA W HaTpHusl C BOJAOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIOJB30BAHUE  BHUJIEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MAarHusi, KaJbLMs, aJlOMHUHHUS, HUHKA, XKejle3a
(I u xenesza (111), menu (1), HaOmrOACHUE W ONKMCAHUE MPOIIECCOB OKPAITHBAHHS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA AIFOMUHUS
U THUAPOKCHU/IA IIMHKA, pEelIEHUE IKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxknenme
METaJUIbl U KX COCAMHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

Bemectsa m martepuansl B IIOBCEAHEBHOM JKM3HM 4YenoBeka. bezomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKHX peakuuil B ObiTy. [lepBas momoip npu
XUMUYECKUX OKOTaX U OTPABICHUSX.

XHWMHUYECKOE 3arpsA3HEHHE OKpyKaroumeh cpenbl (MpefenbHas IomycTUMas
KOHLeHTpanus BeulecTs, aanee — [1JIK). Pons XxuMun B pemieHnn 3KOJ0ruyecKux
npo0em.

Xumuueckuii IKCnepumeHm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIE
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3yYEHWH XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHbIX
MOHATUH, TaK U MOHITHH, SBJISIOLIMUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJIElb, SBIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, MPOBOJIHHKM,
MOJyIPOBOJHUKY, AUDJICKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
peméTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢dortocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOUW HHDOpMmaruen o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTENbHOM, MH(OPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOCKTHOW H  HMCCICIOBATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 30POBBI 00pa3 XWU3HHW, OCO3HAHUE TOCICIACTBUUA W
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPOPECcCUil U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOAEC KAaK HCTOYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe wMeTanpeaMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIE JJIA
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSMH), UCIOJIb30BAThH
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3yUCHHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHUE MPUMEHATh B TNIpPOLlECCE NO3HAHUA TNOHATHS (NPEAMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKLUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aEeMbIX MTPOILIECCAX U SIBJIICHUSIX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KAauye€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOJOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJbTar, PopMyIHpoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIECIOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIUIO
pa3NUYHBIX BUJIOB U (HOPM MPEACTABICHUS, OJIYYaEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TMPUMEHATh Pa3ju4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BaHUS PA3IMYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMaAUU U
WUTIOCTPUPOBATh pEHIaeMble 3a/aud  HECJIIOKHBIMU CXEMaMH, JuarpaMmaMu,



npyrumu popmamu rpauku 1 UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W AHAJIM3UpOBaTh B IIpollecce YYEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXAKOIIEH NPUPOIHON
CpEBbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCcaJbHble y4eOHbIe JeHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juaiora W (WiM) AUCKYCCHUHU) IO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pE3yJibTaThl  I[MO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh NPE3CHTALUIO
pPE3YNbTATOB BBINOJHEHUS XMMHYECKOTO IKCIIEpUMEHTa (Ja00paTOPHOIO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3ZHHMKAIOIIMX NPOOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPEENsITh UENH JEATeIbHOCTH, MIAHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BHIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVMCTBUM TPH BBINOJHEHUM 33JaHAM C YYETOM
MOJIYYEHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble€ B YCIOBUM 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep KaHMs, YCTAHOBJEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI
JIeWCTBUH, crnermuduUecKue Id IPEAMETHOH o007acTH  «XHUMHS», BHUIBI
NEATEIbHOCTH MO  MOJYYEHUIO HOBOTO  3HAHUA, €ro HWHTEepIpeTaluu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy oOyueHus B 8 Kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,



MaccoBast A0JsI XUMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XMMHYECKasl peakiusi, KiIacCU(UKaIUs pEeaKUuui: peakuuu
COCIMHEHUS, PEAaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIIMH, TEII0BOU A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToOMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI U HEMOJISIPHAsl KOBAJEHTHAs! CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIECTBa
(mporeHTHAsl KOHLIEHTpAI|sl) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILCHMIA;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlIEHUA (HOPMYT
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

OIIPENIENATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPTraHWYECKUX COCIUHEHUSX;

packpbiBaTh cMbica llepuommueckoro 3akona [I. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B llepuogumueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOraapo;

ONKCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuognueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OosbllINe TNEPUOAbl, COOTHOCUTH O003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmuie «llepromnueckas cucTteMa XuMmudeckux siemednToB [J[. U
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeaesieHle UX Mo 3JEKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YWCIAy W COCTaBy YYAacTBYIOLIUMX B pPEAKLUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAAsl ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpPALIEHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO  MAacChbl



BEIIECTB, MAaCCOBYIO [IOJII0 XUMHYECKOIO JJIeMEeHTa 1o (opmyie
COETMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PAaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNU;

PUMEHSATH OCHOBHBIE OTEPAIIUN MBICTUTEILHON NEATeIPHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3allnio, KIAacCUPUKAIIUIO,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 M3y4YEHUs CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAYYHBIC METOJIbI
MO3HaHWS — HaOIMIOJeHNE, M3MEpPEHHe, MOJCIHUPOBAHUE, SKCIICPUMCEHT
(peaJIbHBIN U MBICIICHHBIN);

ClIeIOBaTh  TpaBWJaM  [OJIb30BAHHUS  XMMHYECKOW  TOCYyIOH |
7a0opaTopHbIM O00OpyIOBaHMEM, a TaKXe MpaBwiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpOJAa M KHUCJIOPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEHW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TMPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIENOUEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTanent, METUIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 Kkiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU d(PdeKT
peakuuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST TUCCOLMAINS, PEAaKUUU HOHHOIO
oOMeHa, KaTauu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble W
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCJIHUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYEeCKas pemeETKa, KOpPpO3Hs METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeiabHO OMyCTUMAas
koHueHtpanus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSIThH ITU TTOHSATHUS MPU ONMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCy COEIUWHEHUN Mo ¢opmyrnam, BHUJ XUMHYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAs, METaUIM4YeCKas) B HEOPraHUYECKUX



COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbica Ilepuomuueckoro 3akona /J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATH W XapaKTepU30BaTh
tabnmmunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pasznuyaTth MOHATUA «rjaBHasg noarpynmna (A-rpynmna)» U «moOoyHas
noarpynmna (b-rpynma)», maibie u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE MMEIOTCA B TNEPUOJUYECKON Talmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  ATOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 AJICKTPOHHBIM  CIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MajblX NEPUOIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, MO0 M3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJTBEPKIAs OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITb YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUSI peaklMii, TOATBEPKAAOIIUX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX PeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO  MAacCChI
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMUYECKOTO »dJIeMeHTa 1o ¢opmyie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coONMOaTh  MpaBuUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
7abopaTOpHBIM  00OpPYIOBaHMEM, a TaKKe IMpaBuja OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBINOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOHPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U YTIIEKUCIIOTO Ta3a);



NPOBOJNWTh  PCAKIUH, IOATBEPXKIAMOIINEC  KAYSCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHJI-, OPOMUI-,
nonua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHII-UOHBI,
KaTHOHBl aMMOHHUS M HOHBI HM3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B
BOJIHBIX PacTBOpPax HCOPraHMUYCCKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIE OIEPAIIMH MBICIUTEILHOW NEATECIPHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHHUC
IPUYUHHO-CJICICTBEHHBIX CBA3€H — U1 W3YYEeHHsS CBOMCTB BEIIECTB U
XMMHYECKHAX PEaKIMid, eCTCCTBCHHO-HAYYHBIC METOJIbI
HAOJII0JICHUE, M3MEPEHHE, MOJCIUPOBAHUE, IKCICPUMEHT (peajabHbId U

IIO3HaHUA —

MBICIICHHBIH ).
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