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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOIO 0O1Iero o0O0pa3oBaHUs
COCTaBJIeHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOU
o0pa3oBaresbHON TPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBEe (QeaepalbHON pabdodeil mporpaMmbl
BOCIIUTAHUS U ¢ YUYETOM KOHIICTIIUU MPETOIaBaHusl Y4eOHOT0 npeaMeTa « XUuMHUs»
B 00pa3oBaTesibHBIX opranusamnusax Poccuiickoit denepanuu.

[Iporpamma mo xumMuu Aa€T MPEJCTaBICHUE O IEJAX, OOIIel cTpaTeruu
oOy4eHusl, BOCHHUTAaHUS M Pa3BUTHUA OOY4YAIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBIMBAaEeT  00s3aTeNbHOE NpPEeAMETHOE  COJEpKAHHUE,
peayCMaTpuBaeT paclpeleieHue €ro Mo KiaccaM W CTPYKTYpUPOBAHHUE IO
pazienaM MU TeMaM MpPOrpaMMbl IO XHMHUHU, ONPEAENSIeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIEC XapaKTePUCTUKH CoZIepKaHUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HU3YUCHHMS XHMHUU C Y4YETOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM yd4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH O0O0yYalomuXxcs, OMpeAeasieT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yiabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTesIbHOU
porpaMMbl HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHuUsl, a TAKKE TPEOOBAHUM K
pe3yibTaTamM oOy4YeHHUs] XMMUU Ha YPOBHE 1eJIei U3yUeHUs TpeIMEeTa U OCHOBHBIX
BHUJIOB Yy4eOHO-TIO3HABATEILHON JCATEILHOCTH OOYYarOIIErocsi IO OCBOCHUIO
y4eOHOTO COACpKaAHUS.

3HaHWE XUMHUHU CIYKUT OCHOBOM it (POpMHpOBAHUS MHPOBO33PECHUS
oOyyJaromerocs, €ro mpeacTaBICHU O MaTepUATbHOM €IMHCTBE MHUpPA, BaKHYIO
pOJIb UTPAOT (POopMUpPYEMBbIE XUMHUEH MPEACTABICHHUS O B3aMMOIIPEBPAIEHUIX
SHEpPruu U 00 SBOJIOIMHU BEIIECTB B MPUPOJIC, O MYTSIX PEHIeHUs TI00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTUSI UEJIOBEUECTBA — CBHIPHEBOM, IHEPTETHUUYECKOM,
MUIIEBOIN ¥ KOJIOTHYECKOM Oe30macHOCTH, TPoOIeM 31paBOOXPaHEHHUS.

N3yuenune xumunu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH i CaMOpa3BUTUS U
dbopMUpOBaHUS KYyJIbTYPhl IUYHOCTH, €€ 001IeH U (DYyHKIIMOHAJILHONU IPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW yd4eOHOW JESTEIBHOCTH,
AKCIEPUMEHTAIBHBIX M MCCJIEJAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM KU3HU, TaK U B MPO(HECCUOHATLHOMN JESITEIIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsi[]a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (OPMUPOBAHUM €CTECTBEHHO-HAYUHOU IPaMOTHOCTH 00YUYarOIIUXCS;
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crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTEeCTBEHHO-
HAay4YHbBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
o0pa3oBaHKe 00YyJaIOIIUXCS.

JlanHbie HampaBlieHUS B OOYYEHUU XUMHUHU OOECIIEUMBAIOTCS CHEIU(UKON
colepkaHusi  yuyeOHOro mpeaMeTa, KOTOPbIA  SIBISIETCS  MMENaroru4ecku
aJanTUPOBAHHBIM OTPAXKCHUEM 0A30BOM HAYKHU XMMHH Ha ONIPEACIEHHOM dTane eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYArOUIMMHCSI CUCTEMbl MEPBOHAYAIBHBIX MOHATHI XMMHUHU, OCHOB
HEOPraHMYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TMOHSATHI
OPraHUYECKOU XUMHUH.

CrpykTypa conep:kaHus MNPOrpamMMbl MO XUMHHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 mojaxoaa kK €€ m3zyudeHuro. ConepiaHUe CKIAAbIBACTCS W3 CUCTEMBI
MOHSTUNA O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI MOHATHI O XMMHUYECKOU
peakmuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbl TI0 TPHUHIUITY
MOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanyeckoro 3akona [{. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHUM aTOMA U XMMUYECKOU CBSA3H;

— TIPEACTaBICHUN 00 DJIEKTPOJMTUYECKOW JUCCOIMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKH
MOJTYYE€HHBIX U OCMBICJICHHBIX (haKTOB, PA3BUBAIOTCS MOCIE0BATEILHO OT OJTHOTO
YPOBHS K JPYyroMy, BBITIOJNHSS (YHKIIUA OOBSCHEHHS] W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS M BO3MOXXHOCTE€W MNPAKTUYECKOTO MPUMEHEHUS U TOJIYYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHHIO
MIPEJICTABICHUS O XUMHUYECKON COCTABIISIOIIEN HAYYHOU KAPTUHBI MUPA B JJOTUKE
€€ CHCTEMHOM NPHUPOJIbI, LUEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIKO U
METO/IaM TO3HaHHWS B Hayke. M3ydeHne XUMHUM HPOUCXOAUT C IMPUBJICYECHHEM
3HAHWW U3 paHee M3YYEHHBIX YUYeOHBIX MpeaMeToB: «OKpYXKaroUuid MUPY,
«buonorus. 5—7 kmacce» u «dusuka. 7 Kinacey».

[Ipy wu3ydYeHHMH XUMHHM TPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak O0JacTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTHUUYECKON
JNEATEIbHOCTH YEJIOBEKAa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaya yuyeOHOTO TpenMeTa COCTOUT B (DOPMUPOBAHUHU CHCTEMBI XUMHUYECKHUX
3HAHUN — BaKHEUINX (PAKTOB, MOHITUHN, 3aKOHOB U TEOPETUUYECKUX TMOJIOKEHUM,
JIOCTYIHBIX 00O0OIIEHHI MHPOBO33PEHUYECKOTO0 XapakTepa, s3blka HayKH, B
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npuoOIIEeHNM K HAyYHBIM METOJaM II03HaHUS TIPH HW3YYEHUW BEIIECTB U
XUMUYECKUX PEaKIuid, B (OPMUPOBAHUY U PA3BUTHH ITO3HABATEIHLHBIX YMECHUN U
UX TPUMEHEHHH B YueOHO-TIO3HABAaTEIbHONM M Yy4eOHO-MCCIEA0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHHHM MpaBUi 0€30MacHOro oOpalieHus C BEUIeCTBAMH B
MMOBCETHEBHOW JKU3HMU.

[Ipu n3yyeHuu XMMUU HA YPOBHE OCHOBHOI'O OOINETO 0O0pa3oBaHUS BaXKHOE
3HaUYC€HHE MPUOOPETN TaKUe 11eJ1, KaK:

— (dopmupoBaHuE HHTEIJIEKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPHHITHIO PEHICHHMH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

—  HampaBJEHHOCTh OOy4YeHUs Ha CHCTEeMaTHYeCKOe MpHUOOIIEeHHE
oOyyJaronmxcsi K CaMOCTOATENIbHOM IO3HABATENbHOW JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUS, (GOPMUPYIOIIMM MOTHBAIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieueHure yCIOBH, CIIOCOOCTBYIONIMX MPUOOPETEHUIO O0YYarOITUMUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, TMO3HAHWS M CaMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONIMX YHUBEpPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JCSTEIHHOCTH,

— (QopmupoBanue oOmel (YHKIIMOHAIBHOW U  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHHH OOBICHATh M OIICHWUBATH SBIICHUS
OKPY’KaIOIIIETO MHpPA, MCIOJIb3Yysl 3HAHUS U OIBIT, MOJYYCHHbIE MPU W3YUYEHUU
XUMUHU, TPUMEHSITh WX TPH PEIICHUH MpoOJeM B TOBCEIHEBHOW KU3HHU U
TPYAOBOU JI€ATEIBHOCTH;

— (QopmupoBaHue y OOydaromuxcsi TYMaHHUCTHYECKHMX OTHOIICHUH,
MOHUMAHUSA [EHHOCTH XUMHUYECKUX 3HAHUN IS BBIPAOOTKH HKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYJOBOM JESATEILHOCTH B LEJAX
COXpaHEHHUS CBOETO 37I0POBbs U OKPY>KaroUIel IPUPOIHON Cpe/bl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTA K OCO3HAaHHOMY BBIOOPY MpoGuis U HANpaBIEHHOCTH AAbHEHIIETO
o0yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX JUISI M3YyUYCHHUs] XUMUU Ha YpPOBHE
OCHOBHOT0 00111eTO 00pa3oBaHus, coctaBiseT 136 gacon: B 8 kinacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIIIO).
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COJEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHBbIE XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponb XMMUM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKHE CBOMCTBA BEIIECTB. ATrperaTHoe€ COCTOSHHUE
BemiecTB. [loHsATHE O MeTOAAX MO3HAHUS B XUMHUHU. UHCTHIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHus] CMeCei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE BJIeMEHTbl. CHUMBOJIBI XUMHYECKUX
sneMeHTOoB. [IpocThie U C0KHbIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢dopmyna. BaneHTHOCTP aTOMOB XHMHUYECKUX DSJIEMEHTOB.
3aKOH TMIOCTOSHCTBA CcoOcCTaBa BemiecTB. OTHOCHTENbHAs aTOMHas —Macca.
OTtHocuTenbHas MOJIEKYJsipHas Macca. MaccoBasi 10J11 XUMHYECKOI0 3JIEMEHTA B
COCJIMHEHNH.

KonunuectBo BemectBa. Mosib. MouisipHas macca. B3auMocCBsA3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAWHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUUYECKUX COETUHEHHUII.

du3nyecKre U XUMUYECKHUE SIBIICHUSI. XUMHUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHYeCKHe ypaBHeHus. Kiaccuduxarms
XUMHUYECKUX PeaKkluid (COeTMHEHUS, pa3IOKEHHUs, 3aMEIlIeHHs], OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW MOCYJ0H, MpaBujaaMu padOThl B J1la0OpaTOpuu U
npuéMamu oOpallleHusl ¢ JJa0opaTOpHBIM O0OpPY/IOBAaHUEM, HU3YUCHHE M OINHCAHUE
¢u3nueckux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢usndeckux (TIaBJICHUE BOCKA, TasHUE JIbJIa, pAaCTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJCHCAIlUsl BOJbI) U XMMHUYECKUX (FOpEHUE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICUCTBHE MeJIa ¢ KUCIIOTOW) SIBJICHUM, HaOII0ICHUE U
ONUCaHHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peaKUHil (pas3ioKeHHe caxapa,
B3aMMOJICCTBUE CEPHON KUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHHE THAPOKCHIA
Menu (II) npu HarpeBanuu, B3auMoiecTBUE Kemne3a ¢ pactBopom coiiu Menu (1),
U3YUCHHE CTMOCOOOB pa3/ICNICHUs] CMECEH: C MOMOIIbI0 MarHuTta, (UIbTPOBAHUE,
BbIIApUBaHUeE, JUCTHILISALIUS, XpOMaTorpadusi, IpOBEIeHNE OYUCTKU MOBAPEHHOMN
comv, HaONIOJEHWE W  ONMWCAaHWE  PEe3yJbTaTOB  IPOBEJCHHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MO MOJEKYI
(IIapOCTEePIKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopom — 3jeMeHT W mpocToe
BelecTBO. HaxoxjeHnue kuciopona B mpupojae, (U3MUECKUE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenune xkuciopoaa. CrocoObl
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MOJIy4YeHHS] KUCIIOpoJa B JabopaTopud W MPOMBINUIEHHOCTU. Kpyrosopot
Kuciopoza B ipupoje. O30H — aJuI0TporHas MOAU(UKAIUS KUCTIOPO/Ia.

TernoBoit 3(p(GeKT XUMUYECKOUW pEaKIuu, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHHE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopoa — »snemeHT u mpoctroe BemectBo. Haxoxkaenwe Bomopoja B
npupoae, ¢GU3NYECKHe U XMMHYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOOBI
noxydeHusi. KucioTel u cou.

Monsipublii 00bEM Ta30B. PacuéThl 10 XUMHUUECKUM YPAaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma Kak pacTBOpuTelb. PacTBOpHI.
HacelllieHHbIE W HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10151 BelIeCTBa B pacTBOpE. XUMHUUECKHE CBOMCTBA BOJIbl. OCHOBAaHUSI.
Ponb pacTBOpOB B npupo/ie U B )KU3HU YeiaoBeKka. KpyroBopoT BOJbI B IPUPOJIE.
3arpsa3HeHue NpUPOAHbIX BOJA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanust Heopranmdeckux coeaunenuit. Oxcunbl. Kmaccudukamms
OKCHUJIOB:  cojieoOpa3yromiue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecoseoOpazytomue. HoMeHknaTtypa oxcujioB. Du3uyeckue M XUMUUYECKHUE
cBolicTBa OKcHOB. [loyyeHne okCuaoB.

OcnoBanus. Kmaccudukaruss ocHOBaHWN: MIENOYM U HEPACTBOPHUMBIS
ocHoBanus. Homenkiarypa ocHoBanmil. dusnueckue M XMMHUYECKUE CBOMCTBA
ocHOBaHuU. [lonyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanust kucinor. Homenknatypa kucnoT. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psanm axktuBHocTM metammoB H. H. bekerona.
[TomyyeHue Kucmnor.

Comu. Homenknarypa coneil. OU3NUECKHE M XMMHYECKHE CBOMCTBA COJICH.
[Toyuyenue coneu.

I'enernueckas cBsi3b MEXKAY KJIaCCaMH HEOPTaHUUECKUX COEAUHEHHII.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COJICPKaHUs KHCII0PO/ia B BO3AYXE, OJIYUECHUE,
coOupaHue, pacro3HaBaHHE M U3Y4YEHUE CBOWCTB KHUCJIOpOaa, HaOII0eHNe
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HMKHOBEHUS U
IpeKpaileHus ropeHust (moxapa), O3HAKOMJIEHHWE C 0Opa3laMu OKCHUIOB U
OMHMCaHUE HX CBOMICTB, MOJydYeHHE, COOMpaHUEe, pACIO3HABAaHWE M H3YUYCHUE
CBOMCTB BOJIOpOJia (rOpeHHE), B3aUMOJIeUCTBHE Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJB30BaHUE BHACOMATEPHUATIOB), HaOMIOAEHUE OOpA3I0B BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIEIOBaHHE OCOOCHHOCTEM PacTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEAECIEHHOMN
MAaCCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BObI C METAJIAMU
(HaTpyeM ©  KalublKeM) (BO3MOXHO UCIIOJB30BaHUE BHUIECOMATEPHUAIIOB),
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uccieoBanre oOpa3lOB HEOPraHWYECKUX BEHIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH MHIUKATOPOB B paCTBOPaX KUCIOT U IIEJIOUEH,
u3ydeHue B3aumopeiicTBus oxcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT € MeETayIlaMU, pPEakluil HeUTpalu3aluu, MOJIYyYeHHUE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHHWE OJIHOTO METAJUIA JIPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 3a/lad N0 TeMme «BakHelmue Kiacchl HEOPraHUYECKUX
COCIIUHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckas cucremMa XHUMHYECKHX
emeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsi CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEC PeAKIMHU

[lepBbie TOMBITKH KIAacCU(PHUKAMM XUMHUUYECKHX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMENIbHBIE METaJUIbl,
raJIor€Hbl, UHEPTHBIE Ia3bl). DIEMEHThI, KOTOpble 00pa3yIOT aM(pOTEPHBIE OKCH/IbI
Y TUAPOKCHUIBI.

[lepuonnyeckuii 3akoH. [lepuoaudeckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuogHas W AJUHHONEpPUOAHAA  (POPMBI
[lepuoanyeckon cucreMbl XUMHAYECKUX d1eMeHTOB [l. 1. Menneneesa. Ilepuoast
u rpynmnbl. OU3NYECKUN CMBICI MOPSAKOBOTO HOMEpPAa, HOMEPOB MEPHOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JO0YEeK aToMOB TepBbIX 20 XHUMHYECKUX DJIIEMEHTOB
[Iepuoanueckon cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nojoxeHuto B [lepuonnueckoii cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HU3MEHEHHUSI pPaguyca aTOMOB XHWMHUYECKHUX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJIMYECKUX CBOMCTB MO TPyNIaM U IEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u [leprnoanueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB I pa3BUTUA Hayku W npaktuku. . 1. MenneneeB — yd€Hbii u
rpakIaHUH.

Xumudeckass cBsizb. KoBajsieHTHass (MoJisipHass YW HEMOJIIpHAs) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIIMHU.
[Tpouiecchl okuCHEHUS U BOCCTAHOBJIECHUS . OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEMIECTB METAUIOB W HEMETAJUIOB, B3aUMOJCHCTBHE
TUJIPOKCUJA LHMHKA C PACTBOPAMHM KHUCIOT W IIEJOYEH, MPOBEAECHUE OIBITOB,
WJUTIOCTPUPYIOIINX — MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMHI
(ropeHue, peakiuu pa3ioxKeHUs, COeAUHEHU).

Mescnpeomemmnuie ceasu
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Peanm3zanns MeXnpenMETHBIX CBA3€d INPHU U3YYEHMM XMMHHM B 8 KJlacce
OCYILIECTBIISIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATHM, TAK Y MMOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAay4YHOT O IUKJIA.

OOmme ecTecTBEHHO-HAay4YHbIE MOHATHSA: HAay4dHbIM (DAKT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUuoJAUYHOCTh, HAOINIOJICHHE,
JKCIIEPUMEHT, MOJEIUPOBAHNUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: marepus, aroM, D3SJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUYECKUU 3apsij, BELIECTBO, TEINO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBa, ras, (U3MYECKHUE BEIUUYUHBI, CAMHUIIBI
U3MEPEHHUsI, KOCMOC, IIJIaHEThI, 3BE3/1b1, COJIHLIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocpepa, MHUHEpaNIbl, TOPHbIE MOPOAbI,
MIOJIE3HBIE NCKONIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTtBo M XuMHUYecKas peakuus

[Tepnoanyeckuii 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. Menpneneea. CTpoeHue aTroMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOMCTB
XMMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalaus, KaJIbIUd H UX
COCIMHEHUN B COOTBETCTBMU C IIOJIOXKEHUEM »3JeMEHTOB B llepmomnueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemecTsa: BHJBI XHMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTD CBOKMCTB BEILIECTBA OT TUIA KPUCTAINYECKON PEIIETKU U
BUJa XUMHUYCSCKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIJIaTypa HEOPraHMYECKUX BEIECTB. XMMUUYECKHE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COCAMHEHHM, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanumss XuMHUUeCKUX peakiuil o pa3InyHbIM NpHU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIOBOMY 3(PdeKTy, Mo
U3MEHEHUIO CTENEeHEW OKUCICHMS] XMMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). IK30- U S3HI0TEPMUUECKNE PEAKLINH, TEPMOXUMHYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuyeckod peakiuuu. [loHstue 006 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHX peaknusx. [IoHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonstue o katanuse. [loHsTHE O XUMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pEAKUUH W MOJIOKEHHE XUMHUYECKOIO

PaBHOBCCHUA.
OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITCHBHLIe pCaKkuunu, SHGKTpOHHLIﬁ 6aJ1ch
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  pEaKLIMH. CocraBnenue YpPaBHEHUI
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OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMl C  HUCIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOIO OajaHca.

Teopust ANEKTPONUTHUECKON TUCCOLMALAN. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Karvonsl, aHMOHbl. MeXaHH3M JMCCOLMALIMN BEIIECTB C Pa3IUYHbIMH BHJIAMH
XxuMHuueckol cBsizu. Ctenenp nucconuanuu. CUiabHbIE U CIa0bIe JIEKTPOIUTHI.

Peakiiun nonHoro oOMeHa. Y cjoBusi MpOTEKaHUs peaklMii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIEHHBIE HOHHBIE YpaBHEHMsS peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMM MW CcOJE€l B CBETE€ MPEICTABICHUA 00 3IEKTPOJUTUYECKOU
nucconuanuu. KauecTBeHHbIEe peakiui Ha HOHBI. [IoHATHE O TUAPOIHU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHX
BEILIECTB — METAJJIOB U HEMETAJIOB (Tpadura M anmasa), CIOKHBIX BEIECTB
(xJopuja HaTpusl), UCCIENOBAHHE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCUCTBUS Pa3IUUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJAHOCTU
pacTBOpPOB BEIIECTB, MpoLEecca JUCCOLMALMU KHCIOT, IIEIOYed U  COoJIed
(BO3MOXXHO  HCIIOJB30BAHME BHUAEO MaTEpPHAIOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOUIUX ~ MNPU3HAKK  MPOTEKAHWS  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue oOcajaka, BbIJIETIEHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  HPHUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHM
(ropeHue, peaklHH pa3ioKEeHHs, COCJUHEHHUs), pacllO3HAaBaHWE HEOPTraHWYECKHX
BEUIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4.

HeMmeTasibl M MX COeAUHEHHS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHwe U (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBHE C METAUIaMH, HEMETAUIaMH, IIEJ0YaMH). XJIOPOBOIOPOL.
ConsHas KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJNy4YeHUE, NIpUMEHEeHue. JlercTBue
XJIopa M XJIOPOBOJIOPOJIa Ha OpPraHu3M 4elioBeka. BakHeillne XJIOpUAbl U UX
HaXOKJEHUE B IIPUPOJIE.

OO6mrast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHwe U (PU3NYECKHUE CBOMCTBA
IIPOCTHIX BEIIECTB — KMCIOPOJIa U CEPBI. AJNIOTPOITHBIE MOAU(PUKAIIMKN KUCTIOpOAa
U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOAOpON, CTpoeHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnast kuciora, (Quznueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENs Kjacca KHCIOT W creruduyeckue). XHUMHUYECKUE pPeakluH,
JeXKallie B OCHOBE IPOMBIIUIEHHOTO CIOco0a IMONyYeHHUs] CEPHOM KHUCIIOTHI.
[Iprnmenenne cepHoOr KUCIOThL. COJIM CEPHOU KMCIIOTBI, KAYECTBEHHAS PEAKIIU Ha
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cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHUN B Mpupoje. XUMHUUYECKOE
3arps3HCHUE OKPYIKAIOIICH Cpeabl COCAMHEHUSMH Cepbl (KUCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEeAOTBPAILICHHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTEMEHU OKHUCIEHUS. A30T, pacCIpOCTpaHEHHE B TPHUPO/IE,
busnueckue u XumMnieckue cBoiictea. KpyroBopor a3ora B npupoje. AMMHAK, €r0
du3ndeckue 1 XMMHUYECKUE CBOMCTBA, TTOJydeHue U npuMeHeHue. Coiu aMMOHUS,
X QU3NYEeCKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUA. A30THas KHCIIOTa, €€ TOoJIydeHue, (PU3nUecKue U XUMUUYCCKUE
cBOMcTBa (00IIME Kak TMPEACTAaBUTENsl Kiacca KHUCIOT U  crherupuyeckue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUS B KayeCTBE MHMHEPAIbHBIX
ynoopenuii. XMMHYECKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpelbl COSAMHEHUSIMH a30Ta
(KUCITOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BOJAoEMOB). Docdop,
ajtoTpornubie Moaudukanuu (ocdopa, dusmyeckue U XMMUYECKHE CBOMCTBA.
Oxkcun dhochopa (V) u bochopras kuciora, Gu3NIeCKUe U XUMHIESCKHUE CBOMCTBA,
noyuyenue. Mcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX YIOOPECHHIA.

O6mas xapakrepuctuka 31emMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKUCIEHHUA.  YTJIEpoJ,  aUIOTPOIHbIE
Moau(pUKAIIMK, pPacHpOCTpaHEHHWEe B TNpHUpPOAE, (UUYECKHE U XUMHYECKUE
cBoiicTBa. Ancop6iusa. KpyroBopot yriiepoaa B mpupojae. OKCUAbl yriaeposa, ux
du3nUecKkue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTaHU3MEI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJIOTHUECKUE MPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yriepoga (IV), rumore3a riao0aJbHOTO NOTEIJICHUSI KIMMAaTa, HapHUKOBBIN
s dekT. YronpHas KuciaoTa u e€ cosid, ux GU3ndecKkue U XMuMUUECKHUE CBOMCTBA,
noJiydeHue W TnpuMeHeHue. KauecTBeHHas peaknmst Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO3SMCTBE.

[TepBoHaYaNbHBIC TTOHATHS 00 OPTAHMYECKUX BEIICCTBAX KaK O COCTMHCHUIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJ, TIUIEPHUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHUKH YIJIEBOJOPONOB (Yyroiib, NPHUPOIHBIN Ta3, HEPThH),
MPOAYKTHl MX TepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: )KUPaAX, OCNIKaxX, yrieBoaax — U UX
poJii B KM3HM UeJOBeKa. MaTepuallbHOE €IMHCTBO OpPraHWYECKUX U
HEOPTraHWYECKUX COCTUHECHUI.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, IIOJIYyYEHUE U
npuMeHeHue. CoeauHeHUs: KpeMHHs B mpupoje. OOuue mnpeacTaBieHus 00
okcuge kpemuusa (IV) m xpemuueBoil kucinore. CUIMKAThl, UX HCIOJIb30BaHUE B
ObITYy, B MPOMBINIJIEHHOCTH. BakHeillre CTpoUTeNbHbIE MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [IpobiaeMbl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yueHue o0pa3ll0OB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSIHOW KHUCIOTHI,
MPOBEJICHUE KaY€CTBEHHBIX PEAKIINI HA XJIOPUJI-UOHBI U HAOJIIOJIEHUE TPU3HAKOB
UX TPOTEKAHMs, OIBITHI, OTpaKawlIue (PU3NYecKrue U XUMHUYECKHE CBOMCTBA
raJoreHOB M WX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAHME BHJIEOMATEPHUAIOB),
O3HAKOMJIEHHE C o0Opa3laMu XJOpPUJIOB (TaJOreHUJOB), O3HAKOMJIEHUE C
oOpasunamMu  ceppl U €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMATEpHAIIOB), HaOJIO/IEHHE Tpollecca OOYTJMBaHUS caxapa IO JIeWCTBHEM
KOHUCHTPUPOBAHHOM CEPHOW  KHUCJIOTBI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdar-
MOH W HaAOJIOJIeHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIICHHE C (PU3MYECKUMU
cBoiicTBamMH a3oTa, (ochopa u uX coeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), Oo0pa3liaMu a30THBIX U (HOCHOPHBIX YIOOpEHHI, MOTydYeHUE,
coOupaHue, paclio3HaBaHUE U M3y4YEHHUE CBOICTB aMMHaka, MPOBEACHUE
KAueCTBEHHBIX PeakiMii HA MOH aMMOHMS U GocdaT-uOH U U3ydeHUEe MPU3HAKOB
UX TIPOTEKaHMs, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCHOJIb30BaHUE BHJICOMATEPHUAIIOB), V3y4EeHUE MOJIeJIen
KPUCTAJUIMYECKUX PEIIETOK anMasza, rpadura, ¢ysuiepeHa, O3HAKOMIICHHE C
MpOIECCOM  aACOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHUBOTrasa, MOJy4YeHUE, cOOMpaHue, paclio3HaBaHUE M HM3yUYCHHE
CBOWMCTB YTJICKHUCIIOTO Ta3a, MPOBEJCHNUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT |
CUJIMKAT-UOHbl W HW3yYEHUE TNPU3HAKOB HUX MPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIIMEH CHUIUKATHOW MPOMBINUICHHOCTH, PEIICHUE SKCIEePUMEHTATbHBIX
3a1a4 1o teMme « BaxHelire HeMeTaulbl U UX COSTUHEHUS».

MeTauibl M UX COeIUHEHUS

OO0mras xapakTepUCTUKA XUMHUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux TnonoxeHus B llepuonnyeckor cucreMe XuMuueckux diemeHtoB /. .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHne MeTauioB. Mertamuyeckas CBS3b U
METAJJIMYECKass  KpPUCTAJUIMYEeCKass  pemeéTka.  DIEKTPOXMMHYECKUM  psij
HaIpsOKEHUN MeTallioB. DU3NUECKUEe U XUMUYECKHE CBOMCTBa MeTasuioB. Oomue
CrocoObl MOody4YeHus MeTawioB. [loHsATHE O KOppO3UM METAIOB, OCHOBHBIC
CrocoObI 3amuThl UX OT Koppo3uu. CrmaBbl (CTayib, YYTYH, AIOPATIOMUHUM,
OpoH3a) U X NPUMEHEHUE B OBITY U IPOMBIIUIEHHOCTH.

[[lenounbie MeTauibl: nojokeHue B Ilepuoanueckoil cucTeMe XUMHYECKUX
anemeHntoB [[. 1. MenpaeneeBa, cTpoeHME UX aTOMOB, HaXOXKJICHUE B IPHUPOJE.
duznyueckre 1 XUMUUECKUE CBOICTBA (Ha mpuMepe HaTpust U Kanust). OKCUibl u
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TUJIPOKCUIBI HATpus MW Kanusa. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COCIMHEHUMN.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHUl W KaJIbLUH: TOJIOKEHHE B
[lepuoanueckon cucreme xumuuyeckux sneMeHToB [[. M. MenneneeBa, cTpoeHue
MX aTOMOB, HaXOXJICHUE B Ipupoae. PU3nyecKne 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanplusa. Baxseimme coenuHeHHs Kaiblusi (OKCUZ, THUIPOKCHI, COJIH).
XKécTkoCcTh BOJIBI U CTIOCOOBI €€ yCTpaHEHHS.

AJroMuHUN: TT0N0KeHUE B [leprnoanyeckoi cucTeMe XUMUYECKHUX SJIEMEHTOB
JI. 1. MenneneeBa, CTpOEHHE aTOMa, HaXOXKIECHHE B mpuponae. PU3NYECKHE U
XUMHUYECKHUE CBOMCTBA alfOMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCUAA U TUIPOKCUAA
AJFOMUHMUSL.

Kenezo: nonoxenue B llepruondeckoit cucteMe XMuMUYECKUX 3I1EMEHTOB /.
N. Menneneesa, CcTpoeHue aroMa, HaxOXAeHHWE B Ipupone. Pusnuyeckue Hu
XUMUYECKHUE CBOMCTBA kene3a. OKcuabl, THAPOKCU B U comu xxenesa (1) u sxenesa
(III), nx coctaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C o0pasllaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMHU
CBOMCTBaMM, M3y4Y€HHE pPE3yJbTATOB  KOPPO3MH  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHJIA
KaJlbI[Msl W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHUE BHJICOMATEPHUAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS XKeEJe3a B KHUCIOPOJE
(BO3MOXXHO  HWCIIOJIB30BAaHUE  BHJIEOMATEpPHUAIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMN HA WOHBI: MArHus, KaJblIUs, AJIFOMHHUS, LIMHKA, XeJe3a
(IT) u xenesa (III), menu (II), HabmroaeHUE U ONTMCAHUE TTPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HaTpusl, Kalus W Kajdblusd (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS
Y TUAPOKCHUJA LIMHKA, PEIIEHHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 110 Teme «Baxuenmue
METAJUIBl U KX COCTUHECHUSD.

XuMHS U OKPYKAKOIIAS Cpea

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKU3HM 4YelOBEKa. bezomacHoe
WCIIOIh30BAaHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momomp mpu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSX.

XHUMUYECKOE 3arps3HEHUE OKpYKarollel cpeapl (MpelesbHas AOIyCTUMast
KOHIIeHTpanus BemiecTs, gajiee — [[JIK). Ponb XxvumMuu B pelieHu 3K010THYECKUX
poOJeM.

Xumuueckuit IKCnepumMenm:

u3y4yeHue o0paslioB MaTepuaioB (CTEKIO, CIJIaBbl METAJJIOB, MOJIUMEpPHbBIE
MaTepHuabl).

Mescnpeomemmuoie cea3u
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Peanmsamusi MeXnpeIMeTHBIX CBA3€H MpU W3YyYEeHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHSITHIA, TaK ¥ TIOHATUMN, SBJISIONINXCS CUCTEMHBIMHU IS OTACTBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEeHHO-HAYYHBIC TOHATHA: HAy4YHBIM (DakT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHHTE3, KIacCupUKaMs, TEPUOANIHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHHUE, H3MEPEHHE, MOJENb, SBJICHHE, NapPHUKOBBIN
3¢ }exT, TEeXHOTIOTHS, MaTEPUAITHI.

®dwuszuka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PaJMOAaKTHBHOCTh, MOJIEKYJA, JJICKTPUUYSCKUN 3apsif, MPOBOJIHHKH,
HOJYNPOBOJHUKH, AUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PACTBOP, PACTBOPUMOCTD, KPUCTAIITMUECKAsI
peméTka, CruiaBbl, (PU3MYECKHE BETUYHMHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOEe
IPOCTPAHCTBO, TIAHETHI, 3BE3/161, COIHIIE.

buonorus: dborocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MUHEPAIbHBIC
yI00peHus, MUKPOIJIEMEHTBI, MaKPOIJIEMEHTHI, MUTATEIbHbBIC BEIIECTBA.

I'eorpadusa: armocdepa, rugpocepa, MHUHEpaNbl, TOPHbIE MOPOAbI,
TI0JIE3HBIE HCKOTTAeMbIE, TOTUTMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJIbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOTO OOIIETrO
o0pa3oBaHMs JOCTHTAIOTCS B XOJie OOYyYeHHS XUMHUU B CIMHCTBE Yy4YCOHOU
BOCHUTATEIILHON JEATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUINCKUMU
COLUMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMH, MPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEICHHS M CIOCOOCTBYIOT MpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATTU3AINHN O0yIaArOITIXCS.

JIugyHOCTHBIE  PE3ydbTaThl  OTPaXarT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAUMUN U
paclIMpPEHUE ONbITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTH4YECKOro BOCIIMTAHMA:

LEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAUI0, MOHUMAaHUs 3HAYECHUS XUMHUYECKOM HAyKd B JKU3HHU
COBPEMEHHOTO OOIIECTBA, CMOCOOHOCTH BIIAJIETh JOCTOBEPHON HHpOpMAIMEH O
MEPEAOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTECUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTHU B HAyUYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUA:

IIPEJICTABICHUS O COLUAIBHBIX HOPMaxX M MpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
NeSITeTbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOMW COBMECTHOM JEATETbHOCTH TMpU
BBITIOJIHCHUH YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBITIOJIHCHUN XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIpolecce HJTOM Yy4eOHOU JeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMIOBEACHHE U IIOCTYIIKA CBOMX TOBApHUILEW C NO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI OCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUA:

MHUPOBO33PEHUECKUE MPEACTABICHUSI O BEUIECTBE M XMMHUYECKOM pPEaKIuu,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTUs HAyKU U COCTaBIAIOLIUE
OCHOBY JIJI MOHMMAaHUS CYIIHOCTA HAay4yHOW KAapTUHBI MHpPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TNPUPOJbI, B3aMMOCBS3SAX YEIOBEKA C
IIPUPOIHOU CPEAOM, O POJIM XUMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHHUU IIO
XUMHUH, HEOOXOAUMBIE i OOBSICHEHHUsSI HAOJII0/IaeMbIX MPOIECCOB U SIBJICHUH,
MO3HAaBaTEIbHOU, MHPOPMAITMOHHON W YUTATEIbCKOM KYJIBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHOM paboThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHOU
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JUTEPATypOM, JOCTYNMHBIMM TEXHUYECKUMU CPEICTBAMU HUH(POPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa3oBaHHIO, MPOEKTHONW H  HCCIIEI0BATEIbCKOU
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPABICHHOCTH W YpPOBHSI OOY4YCHHS B
JlaJIbHEHIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU HW3HU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3J0pOBBIM 00pa3 >KW3HU, OCO3HAHME IMOCIEICTBUU U
HEMpPUSTUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJIMMOCTH COOJIFOJICHHUsSI TpaBWJI O€30MacHOCTH MNpH  OOpalieHuu C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HU,

5) Tpy10BOro BOCIIUTAHUA:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuil U Tpya pa3InyHoro poja,
YBOKEHUE K TPYAy U pe3yibTaTaM TPYAOBOMl NESTEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MPEAMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIA BBIOOP
WHJUBUIYTLHON TPACKTOPUH MPOAOJDKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MPodeCcCHOHATBHON NeITeTbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMECHH,
TOTOBHOCTH aJJalITUPOBATHCS B MPO(PECCHOHATILHON CPEIE;

6) 3K0JIOrHY€eCKOro BOCIIUTAHUSA:

AKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIIEHUE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBaHUs, IOHUMAaHKE LIEHHOCTH 3JI0POBOTO U
O0e3zonacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXUYECKOMY 3J0pPOBbIO, OCO3HAHME IIEHHOCTH COOJIFOJCHUS
npaBuiI 0€30MaCHOTO MOBEICHHS MPU PadOTe C BEIIECTBAMH, a TAK)KE B CUTYallUsX,
YIPOXKAOMINX 3J0POBBIO U JKU3HU JIHOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydyaeMble MPU HU3YUYCHUH XUMUH, IJIs
pelieHus 3aj1a4, CBI3aHHBIX C OKPYKAIOIIECH MPUPOTHON CPeIoH, AJIsl TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYyJbTYpPhl, OCO3HAaHUsA TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX TPOOJIEM W IMyTEH WX PEHICHHUS MOCPEJCTBOM METOJIOB XHMUH,
AKOJIOTMYECKOT0 MBIILJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B ITO3HABATEIILHOM,
KOMMYHUKATUBHOW U COLIMAIIBHOMN MPaKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeaMETHBIX peE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33pPEHHUS OOIEHAYYHbIE TIOHATHS (3aKOH, TEOpHUs,
OPUHIMI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpEaMETax M IMO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHE O IETOCTHOMN
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HAyYHOU KapTUHE MHUPA, 1 YHHUBEPCAIbHBIC yUeOHbIE eHCTBUS (TT03HABATEIBHEIE,
KOMMYHHUKATUBHBIE, PETYJSATHBHBIC), KOTOphIC 0OecrneunBaroT (GOpMHUpPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
NeSTeTLHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJbHbIE YUeOHbIE NeiCTBUSA

ba3oBble 1ornueckue aeiicTBUs:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICT XHMHUUYECKUX MOHSATHUN (BBIACIATH UX XapaKTEPHBIC
PU3HAKHW, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMH TOHSTHSMH), HCIOJB30BATh
HNOHSATHUS ISl O0BSICHEHUS OTACNIbHBIX ()AaKTOB U SBJICHH, BBIOUPATh OCHOBAHUS U
KPUTEPUU NI KIACCU(DUKAIMKA XUMHUYECKUX BEIIECTB M XUMUYECKHX DPEaKIUi,
yCTaHABIMBATh TMPUYUHHO-CIICICTBCHHBIC CBS3M MEXIY OOBCKTAMH H3YYCHUS,
CTPOUTH JIOTHYECKHUE PaCCyKIeHUS (MHIYKTHUBHBIC, NCIYKTHBHBIC, TI0 AHAJIOTHH),
JIeNaTh BHIBOJIbI M 3aKJIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe IMMO3HAHMS TOHATUS (NIPEAMETHBIE U
MeTaIpeaMETHBIC ), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIh3yEMbIC B XUMHH,
peoOpa30BEIBATh MIUPOKO MPUMEHSIEMBIC B XUMHUH MOJICIBHBIC MTPECTABICHUS —
XUMUYECKUM 3HAaK (CUMBOJI 3JEMEHTa), XHMMHUueckas QopMmyna U ypaBHEHHUE
XUMUYECKON PeaKiuy — PH PElIeHUN yueOHO-TI03HABATEIBHBIX 33/1a4, C Y4ETOM
ATUX MOJENBHBIX TPEICTABIICHUNA BBISBIATh U XapaKTEPHU30BATh CYIICCTBCHHBIC
PU3HAKU U3Y9aeMbIX 00bEKTOB — XUMUYECKHUX BEIIECTB U XUMUUICCKUX PEAKITUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, NPHUYUHHO-CJICJACTBEHHBIE CBS3HM U
MPOTHBOPEYHS B U3yUaCMBIX MPOIECCAX U SIBICHUSX.

ba3oBble uccienoBareibCKue 1eMCTBUA:

yMEHHE HCIOJIb30BaTh TOCTABIICHHBIC BOTPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KadeCcTBE OCHOBBI JiI (POPMHUPOBAHUS THUIOTE3BI TIO
IPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHNEe OMbITa M0 IUIAHWUPOBAHUIO, OpPTaHWU3ANU W ITIPOBEICHHIO
YYCHHYECKUX OJKCIICPUMCHTOB, YMEHHE HaOJoIaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €r0 pe3yJbTaT, (pOopMyIUpOBaTh OOOOIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIISATh OTUET
0 MPOJEIaHHON padoTe.

Pabora ¢ nundpopmanueii:

yMEHUE BBIOWpaATh, AHAIM3UPOBATH W WHTEPHPETHPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUJIOB U (hOPM MPEICTABICHHUS, TTOTYy4aeMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS JMTepaTypa XHUMHUYECKOTO COJIEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcel WMHTepHETa), KPUTUYECKH OIICHUBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO0 HH(POPMAIIHIO;
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yMEHUE NPHUMEHATh PA3IUYHbIE METOIbl M 3alpoChl MPU IMOUCKE U OTOOpE
uH(pOpMAllMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX [IJISl BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONPEeIEHHOTO THUIIA, MPUOOPETEHHUE OIbITA B
o0jacTl MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JINYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BEIOMPATh ONTUMATIBHYI0 (hOpMY MpeacTaBiIeHus HHpopMauu u
WUTFOCTPUPOBATh pELIAEMble 3a/1aud  HECJIOKHBIMH CXEMaMH, JuarpamMMaMy,
apyrumu (popmamu rpaduKy U ©X KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IHpolecce y4yeOHOW U
UCCJIEIOBATENLCKON JEATEIPHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOLIEH NPUPOIHOMN
Cpensl.

KomMMyHuKkaTUBHBIE YHHBEPCAJIbHbIE yUeOHbIE [1eiiCTBUA:

YyMEHHS 3aJaBaTh BOIPOCHI (B XOJi¢ auajora W (WJIM) JIUCKYCCHUH) TIO
cywmecTBy  oOcyxnaeMoil  Tembl, (OpMYIHpPOBaTH CBOM  MPEAJIOKEHUSA
OTHOCHUTEJBHO BBIITOJIHEHNUS NPEIIOKEHHON 3a1a4H;

YMEHHS  TPEACTABIATH  IOJIYYECHHBIE  PE3YJbTaThl  IO3HABATEIBLHOMU
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaThb IPE3CHTAIUIO
pE3yJIbTaTOB BBIMIOJIHEHUS XMUMHUYECKOTO 3KCIepHUMEHTa (JabopaTopHOro OIbITa,
nabopaTopHOU PabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);

yMEHUs y4eOHOro COTPpYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEIBHOW U MCCIENOBATEIIBCKOW  JEATEIIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE Yy4éTa OOIIUMX WHTEPECOB M COTIACOBAHMS
no3uuuii (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALUS
COBMECTHBIX JICMCTBUM, OIIPEHEIICHUE KpUTEpPUEB II0 OLIEHKE KadecTBa
BBITIOJIHEHHOW paboThI U IpyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC Y4eOHbIE 1eCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU AEATEIbHOCTH, ILUIAHWPOBATH,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTD, BHIOMpaTh Hanbosee 3(HEeKTUBHBIE CIIOCOOBI pelieHUs yYeOHbBIX U
II03HABATEJIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIATH WIM KOPPEKTUPOBATH
IIPEUIOKEHHBI QJITOPUTM  JCHUCTBUM [PU BBINOJHEHUHU 3aJaHUN C Y4ETOM
MOJIyYeHHUS! HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHME IOJYYEHHOI'O PE3yJIbTAaTa 3asBJICHHOM LENH, YMEHUE
HCIIOJIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B yCIOBUH 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPeE3yNbTaTOB IO OCBOCHUIO 0053aTEbHOIO
COJIepKaHUs, YCTAHOBJIEHHOTO JIaHHOW (QeaepaqbHOi padodeil MmporpaMMoH,
BBIICIIAIOT: OCBOCHHBIE OOYyYalOUIMMHUCA HAy4YHbIC 3HAHUS, YMEHHUSI U CIOCOOBI
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nercTBul, cnenuduueckue s OpeAMETHOW o0nactu  «XUMHUS», BHUJBI
JNEATEIbHOCTH MO  TOJYYEHHWIO HOBOTO 3HAHUS, €ro HWHTEPHpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy 00yueHus B 8 kiacce npeIMeTHBIC PE3yIbTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXxkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

e PacKpbIBaTb CMBICI OCHOBHBIX XHMHUYECKUX IIOHSITHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN BJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh
(oIHOpOAHAsI U HEOJTHOPO/HAS), BaJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10Jisi XMMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHUCJIOTa, OCHOBAaHWUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHCIICHMS, XMUMHUYECKasi peakius, KiacCu(puKalus peakiuid: peakiuu
COCIMHEHUS, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMELICHUS, PEAKINU
oOMeHa, 9K30- U HHIOTEPMUUYECKHIE PEaKINH, TeII0BOM 3 (HEKT peakiuu,
AP0 aTOMa, JJIGKTPOHHBIA CJOW aroma, aToOMHas OpOUTaNlb, PaTUyC
aTOMa, XMMHUYECKas CBA3b, MOJSIPHAS W HEMOJISIPHAS KOBAJEHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTMOH, aHWOH, PacTBOpP, MACCOBas JOJISI BEILECTBA
(MpoleHTHAas KOHIICHTPAIIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TMOHATHUH U
MIPUMEHSTH 3TU MOHSATHS ITPU ONKMCAHUU BEIIECTB U UX MPEBPALIECHUI;

e HCHOJIb30BaTh XUMHUYECKYIO CHMBOJUKY IS COCTaBlieHHs (opMyn
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

e ONpPEACNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHCHUSX,
CTENEHb  OKWUCJIICHUSI  DBJEMEHTOB B  OMHApHBIX  COEAUHEHHUSX,
MPUHAIEKHOCTh BEIIECTB K ONPEIACIEHHOMY KJIAacCy COCIUHEHUM I10
dbopmynaM, BHUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAass W MOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSIX;

e packpeiBaTb cMbIca Ilepuomnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUUYECKON 3aBUCHMOCTHU CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT MX NOJOXKeHus B lleprommueckoint cucreme,
3aKOHOB COXPAHEHHSI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHAa ABOTaapo;

e ONUCHIBATh U XapakTepu3oBaTh TaOMuuHyro ¢opmy Ilepuoauyeckoi
CUCTEMBl XMMHYECKUX DJJIEMEHTOB: pa3jindyaThb T[OHATHUS «IJIaBHAs
noarpynna (A-rpynma)» u «nodouyHas noarpynna (b-rpymnmna)», Masnsie u
OOJIbIIINE TEPHOJbI, COOTHOCUTH OOO3HAUYECHUS, KOTOpPhIE HMEIOTCA B
tabnuie «llepuoguueckass cucrema xumuueckux siementoB . .
MenzeneeBay ¢ 4YHUCIOBBIMM XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
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XUMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsi]l s/ipa, 00I1Iee YUCIIO JIEKTPOHOB
U pacrpeielieHue UX 10 AIEKTPOHHBIM CII0SIM);

e KJIAaCCU(PUIMPOBATh XUMHUYECKHE 3JIEMEHTBHI, HEOPTaHUUECKUE BEIIECTBA,
XUMHYECKHUE peakiuu (10 YKCIy UM COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEILECTB, 10 TEILUIOBOMY 3(PPeKTy);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJITBEPK/1asi OMMMCAHUE PUMEPAMU MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

e TMPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KQUYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XHUMHUYECKHUX TMPEBpAICHUNA B
Pa3JIMYHBIX YCIOBUSX;

e BBIUHCISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO W  MOJSIPHYIO MAacCChI
BEILIECTB, MAaCCOBYIO JOJIIO XUMHUYECKOTO JjieMeHTa 1o Qopmylie
COEJIMHEHMSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHHUIO XUMHUYECKON PEaKIIUU;

e TMPUMEHATH OCHOBHBIE OINEpPAIlUU MBICTUTEILHON JEATEIIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMAaTH3allNI0, KIacCU(pHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUIsl M3yUEHHs] CBOWCTB
BEIIECTB U XUMHUYECKUX PpEaKIHUil, €eCTeCTBEHHO-HAyYHBbIE METOIbI
MO3HaHUS — HaAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN ),

e CIIEIOBAaTh MpaBUJaM  TNOJIB30BAHUS  XUMHUYECKOM  MOCYyIOoM |
7abopaTOpHBIM 00OpYJOBaHWEM, a TaKXKe TMpaBWIaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 10 BBINOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB MO TOJYYEHUIO U COOMpPaHUIO
ra3oo0pa3HbIX BeIecTB (BOJOpOJa M KHUCJIOPOJAA), MPUTOTOBICHHUIO
PAacCTBOPOB C OMNPEACITEHHOM MacCOBOW J0JIEM PAaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  AKCIEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB IIETOYEH M KUCIOT C TOMOIIBI0 HHAUKATOPOB
(;makmyc, hperondranenH, METUIOPAHK U IPYTHE).

K xonIy 00yueHus B 9 kiacce npeIMEeTHBIC PE3yIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaxkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BaJICHTHOCTh, 3JIEKTPOOTPHUILIATEIILHOCTh, CTEMNEHb
OKHCJICHHS, XUMUYECKasl PEaKIMs, XUMHYECKasl CBs3b, TEIUIOBOU 3(PheKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsT HUCCOLMALUs, PEaKIMU HOHHOIO
oOMeHa, KaTaiu3aTtop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
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HEeOOpaTUMbIE peaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKUCJIHUTENIb,  BOCCTAHOBUTEIb,  OKUCIEHWE U  BOCCTAHOBJICHUE,
aloTponus, aMm(pOTEepHOCTb, XUMUYECKas CBsI3b (KOBaJEHTHasi, MOHHAas,
METAJUIMYECKas), KpUCTAIMYECKass pemeTka, KOpPpOo3us METAJUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, MpeaeabHO OMyCcTUMas
koHueHtpanus [T/IK BemecTsa;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TMOHSATUA U
MPUMEHSTh 3TU MOHATHS IIPU OMMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCHOJIb30BAaTh XUMHUUYECKYIO CHUMBOJUKY IS COCTaBJieHHS (opmyn
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINN;

e OIPENENATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHMSX Pa3JIMYHOTO COCTaBa, NPUHAMJIECKHOCTh BEIIECTB K
OnpeeaéHHOMY KJIACCy COEOUMHEHUN Mo (QopMyriam, BHA XUMUYECKOH
CBsS3M (KOBaJCHTHasi, MOHHAs, MeETaInyeckas) B HEOPraHUYECKUX
COCIMHEHHSX, 3apsAJl MOHA MO0 XMMHYECKOH (QopMyre, XapakTep cpeibl B
BOJIHBIX PAcTBOPaxX HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTAIITUYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpsiBaTh cMmbica Ilepuoamyeckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHHMAaHWE: OIUCHIBAaTh W XapaKTepHU30BaAThH
tabnmuunayto popmy Ileprogmdeckoit CHCTEMBbI XUMHUYECKUX JJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpynmna)» M «mnoOouHas
noarpynna (b-rpynma)», maneie u OoOjdbIIME MEPUOAbl, COOTHOCUTH
00O3HAYCHMSI, KOTOpbIE HMEIOTCI B TNEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsa sjapa, oOIIee YUCIO DJJIEKTPOHOB U
pacrmpesieieHue HUX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSICHATH 0OOIIue
3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB 3JIEMEHTOB M HMX COCIWHEHUU B
npejenax MajibiX ePpUO0B U TJIABHBIX HOATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

e KJIACCU(PUIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAaHUUECKUE BEIIECTBA,
XUMHUYECKHUE peakiuu (10 YKCIy UM COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(h(eKTy, M0 HU3MEHEHUIO CTENEHEW OKHUCICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHCHIBATH) OOIMME W CHENUPUICCKHE XUMHYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAs ONKUCAHUE
NpUMEpaMHU MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIU;

e COCTABJIATH YPABHEHUS DIIEKTPOJUTHYECKONW AUCCOLUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO
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oOMeHa, YypaBHEHHS pEakiui, MMOATBEPKIAIONINX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXK]y BEIIECTBAMHU PA3TMUHBIX KIIACCOB;

e pAacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPECTBOM COCTABJICHHUS NEKTPOHHOTO OanaHca ITUX PeaKIuii;

e TMPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHUSI XUMUYECKHX IMPEBpPAlICHUN B Pa3IUUYHBIX
YCIIOBHSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO0 JJIeMeHTa 1o (dopMmyIie
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHHUIO XUMUYECKOMN PEaKInN;

e coOmoAaTh  NOpaBWia  MOJB30BAHUS ~ XUMUYECKOM  TOCYJIOH U
Ja0opaTopHbBIM  O0OpYy/JOBaHUWEM, a TakKXe IMpaBuiia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKUUSIMU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB IO TMOJYYCHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO ra3a);

e TMPOBOAWTH  PEAKIUH, TOJATBEPXKIAIONINE  KAYSCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OPOMU-,
noaua-, kapOonat-, ¢ocdar-, cuiIMKar-, Cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3yYCHHBIX METAJJIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEIIECTB;

e TPUMEHSTH OCHOBHBIC OIEPAIMH MBICTUTEIBHOU NEATETLHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEeMAaTU3AINIO, BBISBICHHUE
MPUYHHHO-CICACTBEHHBIX CBSI3€i — JUIsl M3YyYCHHsI CBOWCTB BEIIECTB U
XUMUYCCKAX PEAKIUHA, eCTeCTBCHHO-HAy4YHBbIC METOABI ITO3HAHUS —
HaOJMI0ZICHUE, U3MEpPEHUE, MOJICIMPOBAHKUE, IKCIEPUMEHT (peaslbHbIA U
MBICJICHHBIN).
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9 KUIACC

KoanyecTBO 4acoB
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Pa3nes 1. BemecTBo M1 XMMHYecKHe peaKIUH
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Pasznen 3. Mera/Libl M UX COCAUHEHUSA
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