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s oOygaroruxcs 8-9 kimaccon
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INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs COCTaBlIeHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHMsS OCHOBHON OOpa30oBaTeNbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanusi, mpexacraBieHHbx B ®I'OC OO0, a Takke Ha OCHOBE (henepanbHOMA
paloueil mporpaMMbl BOCIIUTaHUS U ¢ YU4ETOM KOHLEMNIMHU IPENnojaBaHus y4eOHOro npeaMera
«XuMus» B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit deneparuu.

IIporpamma mo xumuM Ja€T MpeJCTaBIeHHE O IesaX, oOumeld cTpaTeruu oO0ydeHus,
BOCIIUTAHUSI M pPa3BUTHA OOYYAIOIIMXCS CPEICTBAMHM YUEOHOTO MpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE NPEMETHOE COZEp)KAaHUE, MpelycMaTpUBAeT paclpellelleHue ero mo Kjaccam U
CTPYKTYpUpPOBaHHUE MO pa3jeiaM U TeEMaM IIPOrpPaMMBbl [10 XMMUH, ONPEIEIIAET KOJINYECTBEHHbBIE
U KAYECTBEHHBIC XAapAaKTEPUCTHKU COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEN0BaTEIbHOCTh
M3YYCHHSI XUMUU C Y9ETOM MEXIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
Ipolecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroIuXxcsi, OnpeiesieT BO3MOKHOCTH MIpeaMeTa A
peannzanuy TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM HporpaMmbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a Takxe TpeOOBaHUM K pe3yabTaTaM 00yueHHUs] XUMUU
Ha YpOBHE ILeleld HW3Y4eHMs] IpeAMETa M OCHOBHBIX BHUAOB Y4eOHO-IIO3HABATEIbHOMN
NeSTeIbHOCTH 00y4aroIerocst o OCBOEHUIO y4eOHOT0 COJePKAHUS.

3HaHUEe XUMHHU CIYKAT OCHOBOH 151 (HOPMUPOBAHHSI MHUPOBO33PEHUS 00yJarOIIerocs, ero
IPEJCTAaBICHUNA O MaTepUaIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpPMUPYEMbIE XUMUEH
IIPEJICTABICHMS O B3aUMOIIPEBPALLEHUAX SHEPTUU U 00 3BOJIIOLUU BEILIECTB B MPUPOAE, O MYTAX
pemieHust INI0OANbHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHS 4YEIOBEYECTBA — ChIPHEBOH,
SHEPreTUUECKOM, MUILEBOM U AKOJIOrHYECKO 0€30I1acHOCTH, IPO0JIEM 3JpaBOOX PaHEHHUSL.

N3yuenue xumuu:

CMOCOOCTBYET —peanu3aliid BO3MOXXHOCTEH JJIsi CaMOpa3BUTUS W (OPMHPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKINOHATBHON IPaMOTHOCTH,;

BHOCHT BKJIaJ B (pOpMHpOBaHHE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN OOyJaromuxcs,
HaBBIKOB  UX  CaMOCTOSATENbHOM  y4eOHOH  JesITEeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHUW, HEOOXOAUMBIX Kak B IIOBCEJHEBHON JKHM3HHM, Tak U B
npoecCHOHATIBHOMN 1eATEIbHOCTH,

3HAKOMHUT CO CHEUM(PUKON HAyYHOIO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO
B3TJIsi7]a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAyYHOI IrPaMOTHOCTH O00yJarOLIUXCS;

CMOCOOCTBYeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TpUPOAE, K 4YeNOBEKY, BHOCHUT CBOHM BKJIQJ B 3KOJOrMYeckoe oOpa3oBaHUE
o0ydJarommxcs.

JlanHble HampaBieHHMs B OOy4€HUH XMMHU OOeCHeuMBarOTCs CHEHU(pUKON CcoiepaHus
y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCS MEJarornyeckd aJanTHPOBAHHBIM  OTpaKEHUEM
6a30B0Oif HAyK XMMHUHU Ha OTIPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUS OpPUEHTHPOBAH HAa OCBOEHHE
00yJaroIMMHCS CUCTEMBI MTEPBOHAYAIBHBIX MOHATHA XUMHUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTJEJbHBIX 3HAYUMBIX OHATUN OPraHUYECKON XUMUU.

CTpykTypa conepkaHHsl MPOTrpaMMBbl 10 XMMHUH C(OPMHUpOBaHA Ha OCHOBE CHCTEMHOIO
noaxona k e€ m3ydeHuro. CojeprkaHue CKIAIbIBAETCS M3 CUCTEMBI MOHSATUH O XUMHUYECKOM
JJIEMEHTE U BELIECTBE M CUCTEMbl MOHATHA O XMMHUYecKoi peakuumu. OO0e 3TH CHCTEMBI
CTPYKTYpHO OpPraHM30BaHbl MO MPUHLUIY IOCIEI0BATEIbHOTO PA3BUTHS 3HAHWW Ha OCHOBE
TEOPETUYECKUX IIPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO -MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa Jl. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YECHHsI O CTPOCHMH aTOMa U XUMHYECKOU CBSI3H;

— MPEICTaBICHUH 00 JIEKTPOIUTHIECKOM TUCCOIMAIIMH BELIECTB B PACTBOpAX.



Teopernueckne 3HAaHUA PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, PpA3BHUBAIOTCS TOCJIEIOBAaTEIILHO OT OJHOTO YPOBHA K JPYroMy,
BBINIONHSASL (DYHKUMU OOBSICHEHHS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOEHUS U BO3MOXKHOCTEH
IIPaKTUYECKOr0 IPUMEHEHHNS U NOJYYEHUS] U3y4aeMbIX BEILECTB.

OcBoeHue MNporpaMMmbl MO XHUMHUU CHOCOOCTBYET (OPMHUPOBAHUIO TIPECTABICHUS O
XUMHYECKOM COCTAaBIIOIIEH HAaydHOM KapTHUHbI MUpa B JIOTMKE €€ CHCTEMHOW IIPUPOIBI,
LIEHHOCTHOI'O OTHOUIEHMsI K HAYYHOMY 3HAaHUIO M METOJIaM I[103HaHUs B Hayke. M3yuenue xumun
MPOUCXOAUT C TMPUBJICYECHUEM 3HAHUW M3 paHee M3YYEHHBIX YUeOHBIX MPEAMETOB:
«Okpyxarmuii Mup», «buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiacc.

[Tpu u3ydyeHun XMMUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HayKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON NIEATEIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KyIbTYphl. 3aqada y4yeOHOro MpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTeMbl XMMHUYECKUX 3HAHUN — BaKHEHIIMX (aKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
MIOJIOXKEHUM, JIOCTYMHBIX OOOOIIEHUH MHMPOBO33PEHUECKOIO XapakTepa, S3blka HayKH, B
MPHUOOIIEHUN K HAyYHBIM METOJIaM MO3HAHUS MIPU U3YUYEHUU BELIECTB U XMMHUECKHUX PEaKIuii, B
GbopMHpOBaHMM H PA3BUTHUM TO3HABATEIBHBIX YMEHWA W WX TMPUMEHEHHH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIEIOBATEIbCKOM NEATENIbHOCTH, OCBOGHUU MPaBUI OE30MacHOTrO
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHMM XUMHH Ha YPOBHE OCHOBHOTO OOIEro oO0pa3oBaHMs Ba)KHOE 3HAYCHHUE
pHOOpENN TaKKe e, KaK:

— ¢opMupOBaHHE MHTEIUIEKTYalIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIHHOMY NPUHSATHIO DPEUICHHWH, CHOCOOHOW aganTHpOBaThCS K
OBICTPO MEHSIFOIIMMCS YCIIOBUSM KH3HU,

— HaNpaBJIE€HHOCTh OOy4YyeHUs Ha CHCTEMAaTHYECKOE MPHOOIIEHHE OOydJaroluxcs K
CaMOCTOATEJIbHOM  MO3HABaTEIbHOM  JEATENbHOCTH,  HAyYHbIM  METOAAM  IO3HAHWI,
(hopMUPYIOIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

— ofecrieyeHrne YCIOBUHM, CIOCOOCTBYIOIMX NPUOOPETEHHIO OOYYaIOUIUMHCSA OIbITa
pa3HoOOpa3HOW NeATENbHOCTH, MO3HAHUS U CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOUYEBBIX
KOMIIETEHIHI), IMEIOLNX YHHUBEpCabHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJIOB JEATEIbHOCTH,

— (¢opmupoBaHHe 00IIeH (YHKIIMOHATHFHON M €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM
quciae yMEHUH OOBSCHATh U OLEHMBATH SIBICHHS OKPYXAIOIIEro MHUpPA, MCIOJb3ysd 3HAHUS U
OMBIT, MOJYYEHHbIE NPU HU3YUYEHUM XUMMH, NPUMEHSTh HUX IMpPH pelIeHUH MpodjeM B
ITOBCEIHEBHOM JKM3HU U TPYAOBOH IEATEIbHOCTH,;

— (opMUpOBaHUE Yy 00yYAIOIIMXCA T'YMAaHUCTUUECKUX OTHOIIEHWH, MTOHUMaHUs LIEHHOCTU
XUMHUYECKUX 3HAHUHM NIl BBIPAOOTKH 3KOJOTHYECKH 11€J€CO00pa3HOro IMOBEIACHUS B OBITY U
TPYAOBOM NEATENBHOCTA B LEISAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpensl;

— pa3BUTHE MOTUBAIMH K O0YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHS OOIEYETOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodusis ¥ HaNpaBICHHOCTH JajdbHeHero o0yyeHusl.

OO1iee yncio 4acoB, OTBEAEHHBIX Ui M3YyYEHHS] XMMHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanusi, cocTaBiseT 136 yacos:

B 8 Kkimacce — 68 vacoB (2 yaca B HEZIEIIO),

B 9 kiacce — 68 vacoB (2 vaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHBIE XMMUYECKUE TOHATHSA

[Ipenmer xumuu. Posb XMMHUM B KU3HU 4elOBEeKa. XHMHUSA B CHUCTeMEe Hayk. Tema u
BemlecTBa. Pu3NUECKUE CBOMCTBAa BeHIECTB. ArperaTtHoe cocTosiHMe BemiecTB. l[loHstne o
MeTO/ax MOo3HaHMUA B XUMHH. UUCThIe BemecTBa U cMecu. CriocoOBl pasiesieHus CMeceH.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3eMEHThl. CHMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[IpocTeie u cinoxHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (opmyna. BajleHTHOCTP aTOMOB XHMMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToOMHasi Macca. OTHOCUTENIbHASL MOJICKYJISIpHAs
Macca. MaccoBas 101 XMMHYECKOr'0 3JIEMCHTA B COCIMHCHUM.

KomnuectBo BemectBa. Mosib. MossipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX €IMHUIL BenecTBa. PacuéThl mo hopMyniaM XMMHYECKUX COCIMHCHHIA.

du3nyeckue U XUMHUYECKHE SBJICHHUA. XUMUUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAHCHUSI MacChl BEIISCTB. XUMHUYECKHE ypaBHEHUs. Kiaccupukanus XUMAYECKUX PEAKITHA
(coenuueHus, pa3aoKeHHUs, 3aMEICHHsI, 0OMEHA).

Xumuueckuit y3xcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYyHOW, ImpaBuiaMu paboThl B jabopaTopuu U mpuéMamu
oOpartieHust ¢ 1a0OpaTOPHBIM O0OpyIOBaHHEM, H3ydeHHE U omucaHue (U3MUYECKUX CBOICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAcHNE (u3ndeckux (IMIaBJICHUE BOCKA, TAsTHHUE JIbJIa,
pacTHpaHue caxapa B CTYIKE, KUIIEHUEC W KOHJCHCAIMS BOJbI) M XUMHUYECKUX (FOpEeHHE CBEYH,
MPOKAJIMBaHNUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa ¢ KUCIIOTOMN) SIBIICHHM, HAOIIOACHNE
W ONHCaHWE TPH3HAKOB TMPOTCKAHMUsS XUMHUYECKMX peakuui (pa3jokeHue caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIIOTHI C XJIOPUAOM Oapwsi, pasiioxenue ruapokcuna meau (1) mpu
HAarpeBaHWM, B3aUMOJEHCTBHE keje3a ¢ pactBopoM comu meau (I1), u3ydenume crmoco6oB
paszieneHus CMecCeil: ¢ TOMOIIbI0 MarHuTa, (UIbTpOBAHUE, BBIMAPUBAHHE, AUCTHIUIALINS,
xpomaTtorpadusi, TpPOBEACHHE OYHCTKH T[OBAapPEHHOH CONM, HaONIOJIeHHe U  OINHCaHUe
pe3ylnbTaTOB TPOBEICHUS OIbBITA, WJUIFOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAcCChl, CO3/IaHHE
MoJIesiel MOJIEK Y (IIIapOCTEPIKHEBBIX).

Bakneiue npeacTaBUTe M HEOPraHMYECKUX BELECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopom — 3eMEHT W MpOCTOE BEHIECTBO.
Haxoxxaenne kucnopoaa B mpupoje, Gusndeckre U XMMHUECKHUE CBOMCTBA (PeakIuu TOPEHUS).
Oxcupnpl. Ilpumenenune kucinopoga. CrnocoObl MNOTy4eHHs] KHUCIOpoJa B JabopaTopuu U
npoMeblnieHHocTH. KpyroBopot kuciopona B mpupoae. O30H — auioTpomnHas MoAu(UKAIUS
KHUCJIOpOJa.

TemnmoBoit 3pdexT XUMHUECKON peakiuy, TEePMOXUMHYECKHE YpaBHEHHs, 3K30- U
SHJIOTEPMUUYECKHE pPEaKIuu. TOIIMBO: Yroiib W MeETaH. 3arps3HeHuEe BO3/AyXa, YyCUJICHUE
MapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bomopon — »n»memenT um mpocroe BemecTtBo. Haxoxaenwe Bomopoaa B TMPUPOJE,
(bu3nyUecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHus. KucioTer u comnu.

Mossipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBolicTBa BOAbl. Bona kak pactBoputens. PactBopsl. HaceliieHHbie u
HEHACHIIICHHBIE PacTBOPHL. PacTBopMMOCTH BemiecTB B Boje. MaccoBas J0Jisi BeIlIecTBa B
pactBope. Xumudeckue cBoicTBa Bojabl. OcHOBaHMs. Pollb pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa W OYUCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanmss Heopranmdeckux coenuHeHnid. Oxcuawl. Kimaccudukanuss OKCHIOB:
cosieoOpa3yrolie (OCHOBHbIE, KHCIOTHBIE, aMpOTEpHbIe) U HecoseoOpa3zyromue. Homenknarypa
okcuaoB. dusznueckue U XUMUYECKHE CBOMCTBa OKcHloB. [lomydeHue  OKCHIOB.



OcnoBanus. Krnaccugpukanuss OcCHOBaHWM: MIENOYM M HEPACTBOPHMBIE OCHOBAHMAL.
Homenxiarypa ocHoBanuil. ®PusznueckMe W XUMHUYECKHE CBOWCTBA OCHOBaHuM. Ilomydenue
OCHOBaHMM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ousnueckue U XMMHUYECKHE
cBoicTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekerosa. [lonyduenue kucior.

Comu. Homenknatypa cosieil. @u3ndeckue U XMMHYECKHe cBoMcTBa cose. [lomydyenue
COJIEH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeJIeJIeHUuE COJIepKaHusl KUCIOopoia B BO3yXeE, MONTyYeHHe, coOupaHue,
pacro3HaBaHHe U HM3y4EHHE CBOICTB KHCIOpOJAa, HAOMIOJACHHE B3aUMOJICHCTBHSI BELIECTB C
KHCJIOPOJIOM W YCJIOBUSI BOZHUKHOBEHHS M TpPEKpalleHHs TOpeHus (1okapa), 03HAKOMIICHHE C
oOpa3laMid OKCHUJOB M OINHMCAaHHE HX CBOMCTB, MOJy4YeHHE, COOHMpaHue, pacro3HaBaHHE U
M3ydeHHE CBOWMCTB Bojopona (ropeHue), B3ammojeicTBHe Bojgopoaa ¢ okcuaom meau (1)
(BO3MOXKHO HCIIOIB30BAHUE BHICOMATEPUAIIOB), HAOIIOACHHE 00PA3IIOB BEIIECTB KOJHUYECTBOM
1 mousb, uccnenoBaHUE OCOOEHHOCTEM pPacTBOPEHHUS BELIECTBC PA3IMYHOW pPaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAaccOBOW J0Jied pPACTBOPEHHOIO BEUIECTBA,
B3aUMOJICHCTBHE BOJBI C MeTajllaMd (HATPUEM M KaiblideM) (BO3MOXKHO HCIIOJIb30BaHHE
BHICOMATEPHAJIOB), HCCIICAOBAaHHE OOpa3IlOB HEOPTaHMYECKUX BEIHIECTB Pa3HYHBIX KIIACCOB,
HaOJIOZICHNE M3MEHEHUS! OKPACKM WHAWKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, M3ydeHHe
B3aumozeictBus okcuaa meau (I1) ¢ pacTBOpoM cepHOW KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuil HeUTpaln3aluy, IIOJIy4EHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJula IPYTUM U3 pacTBOpa COJIM, PEUICHUE HKCIEPUMEHTANIbHBIX 33/1a4 10 Teme «BaxHeimme
KJIACChl HEOPTraHUYECKUX COCINHEHUI.

Ilepuoanyeckuii 3akoH u Ilepmoanyeckas cucremMa xumudeckux djemenros /I, WM.
Menpeneea. CTpoeHue aToMoB. XUMHU4YecKasi CBsA3b. OKHMCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE
peaKuuu

[lepBble MOMBITKM KJIACCU(PHUKAIMM XHUMHUYECKHX »SJeMeHTOB. [loHATHE 0 Trpynmax
CXOJTHBIX JJIEMEHTOB (IEIOYHBIC W MIETOYHO3EMENTbHBIC METAILIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl).
DJeMeHTBI, KOTOpbIe 00pazyroT aM(OTEPHbBIE OKCUIBI U THIPOKCUIBI.

[lepnonnueckuit 3akoH. Ilepmonmueckas cucrtema XuUMUYEeCKuMX dyeMeHtoB [JI. .
MenneneeBa. KopoTkonepuogHass u JiauHHomepuoaHas ¢opmbl Ileprmoauueckoil cuctembl
xumuueckux dsneMeHToB J[. M. Mengeneea. Ilepmoasl u rpynnbl. PU3HMYECKUH CMBICT
MIOPSAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIILI JJIIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snep. M3orombl. Onextponsl. CrpoeHue
JIEKTPOHHBIX 000J104eK aTOMOB MepBbIx 20 Xxumuueckux 3neMeHToB [lepuonuueckoil cucrembl
. WN. MennaeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO OJJIEMEHTA IO €ro MOJIOKEHUI0 B
[Tepuonnueckont cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS pauyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 TPyNIaM M Iepuoiam.

3nauenue Ilepuonnueckoro 3akona u [lepmoanyeckoll CUCTEMBbI XMMHYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U nipakTUku. J[. . MenzeneeB — yd€HbIN U TpakKJaHUH.

Xumuueckas CBSI3b. KoBasieHTHast (mossipHast u HEMOJIIpHas) CBSI3b.
DIEeKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. lloOHHAas CBsA3b.

Crenenp  okuciieHHs. OKHCINTENbHO--BOCCTAHOBHUTENBHbIE  peakuuu.  [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHrne oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THAPOKCHAA
[IMHKA C PacTBOPAMM KHCIOT W ILIENOYEH, IPOBEIECHHUE OIBITOB, WUIFOCTPUPYIOIIHUX MPHUMEPHI
OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX peaklnii (ropeHre, peakluy pa3ioKeHUs, COSHHCHHS).

Mesicnpeomemmuuoie céazu



Peanuzanus MeXNpeIMeTHBIX CBsI3eH NMPH M3Y4EHUU XMMUU B 8 Kilacce OCYIECTBIISCTCS
4yepe3 MCHOJIb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX IIOHATUH, TaK U IOHATHUH,
SABJIAIOIINXCS. CACTEMHBIMM JUIsl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OOue ecTecTBEHHO--HAy4YHBIC MOHATHSA: HAy4HbIM (DaKkT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CUHTe3,  Kilaccu(ukauus,  [EepUOAUYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, MOJEIIb, IBJICHUE.

®dusuka: wmarepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJA, H30TOIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJNA, JJIEKTPHUYECKUI 3apsii, BEIIECTBO, TelOo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, Ta3, (pU3MUECKUE BEIMYMHBI, €IUHHIIBI M3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, CoHIIE.

buonorust: potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruzapocdepa, MUHEpAIbl, TOPHBIE IOPOJBI, IOJE3HbIC
HCKOIIa€Mbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XuMHYeCKasi peakuus

[lepuonnueckuin 3akoH. llepuommueckas cucrema xumudeckux odnementos J[. .
MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPDHOCTHM B HW3MEHEHHU CBOWMCTB XMMHMYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaJlMs, KAJIbLIUS M UX COCIUHEHUH B COOTBETCTBUM C
II0JIOKEHUEM IEMEHTOB B [leprnonnyeckoil cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOW CBSI3U. THUNBI KPUCTANIMYECKHX PEHIETOK,
3aBUCHUMOCTb CBOWCTB BEIECTBA OT THUINA KPUCTAJIMYECKONW PEHIETKM M BUAA XUMHUYECKOU
CBSI3H.

Knaccupukanus M HOMEHKIATypa HEOPraHMYECKHUX BeLIeCTB. XUMMUYECKHE CBONCTBA
BELIECTB, OTHOCAILIMXCS K Pa3jIMYHbIM KJIaccaM HEOPraHWYEeCKUX COEAMHEHUMH, T'eHeTHYecKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanys XUMHYECKUX PEAKIU MO pa3iIUyHbIM MpU3HAKaM (IO YHUCIY U COCTaBy
y4acTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3((deKTy, Mo H3MEHEHHIO CTeneHen
OKHUCJIEHHS XMMMYECKUX AJIEMEHTOB, M0 OOpAaTUMOCTH, MO YYacTHIO KaTajau3aropa). JK30- U
9HAOTEPMHUUYECKNE PEAKIIMH, TEPMOXUMHUECKAE YPAaBHEHUS.

[TonstTe o cxopoctn Xumuyeckoil peakiuu. IloHsTue 006 oOpaTUMbBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHsTHE O TOMOreHHBIX U TeTEepOreHHbIX peakiusx. llonarue o
karanuse. [loHsATHE O XuUMHYeCKOM paBHOBeCHMM. DakKTOpbl, BIMAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMH, D3JEKTPOHHBIM OallaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENbHOU peakiuu. CocTaBiieHHE ypaBHEHUH OKHCIHUTEIbHO--BOCCTAaHOBUTEIbHBIX
peaxkuuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust 37eKTPOTUTUUECKON TUCCOLMALUU. DJIEKTPOIMUTHI U HEIEKTPOJIUTHl. KaThuoHsl,
aHUOHBI. MeXaHU3M JUCCOLMALMM BEUIECTB C Ppa3JIMYHBIMU BHJAMU XHUMHYECKOH CBS3H.
Crenenb quccounanuu. CuiibHbIE U cllaOble AIEKTPOIHTHI.

Peakiiuun noHHOTO OOMEHa. YCIIOBHS MPOTEKaHMUs PEAaKLUUH MOHHOrO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsS peakunil. CBOMCTBAa KUCJIOT, OCHOBAaHWW M COJEH B CBETE
Mpe/ICTaBICHU 00 AIEeKTpOoNIUTHYECKOM auccouuanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonsiTe 0 ruApONIN3€E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAIOB ¥ HeMeTawioB (TpadpuTa W ainmasa), CIOXKHBIX BemlecTB (XJopuaa HaTpus),
UCCIIEIOBaHNE 3aBUCHUMOCTU CKOPOCTH XUMHUYECKONW pEaKIMH OT BO3AECUCTBUSA Pa3IMYHBIX
(bakTOpOB, HMCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIecca AUCCOLMALUT
KHCJIOT, MIeJoYeld M cojield (BO3MOXKHO HCIOJIb30BAaHUE BHICO MATEPHAJIOB), MPOBEACHUEC
OTBITOB, WJUTIOCTPUPYIOIIMX TMPH3HAKU IMPOTEKaHHWsS peakUuid HOHHOTo oOMeHa (oOpa3oBaHHE
ocajka, BBIJCICHHE Ta3a, OOpa3oBaHUE BOJBI), OIBITOB, WUIIOCTPHPYIOUIMX IPHMEPHI



OKHCIIUTEIILHO-BOCCTAHOBUTEIIBHBIX peaKiii (rOpeHue, peakIuu pPas3lIoKCHUS, COSIAUHCHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX PEAKLUUNA HA HOHBI,
pELlIEeHNE DKCIIEPUMEHTAIbHBIX 3a1a4.

HeMera/iibl M MX COeJUHEHUSA

OOmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTCpHbBIC
crereHd okucieHud. CrpoeHue M (puU3MUECKHe CBOICTBa IPOCTBIX BELIECTB — TaJIONEHOB.
XuMHYeCcKHUe CBOWMCTBAa Ha mpHMepe XJjopa (B3auMOJCHCTBHE C MeETallaMH, HEMeTalJlaMu,
menoyamu).  Xioposomopoxa. ConsiHas — KUCJIOTa, XUMHYECKHE CBOICTBA, MOJy4EHHE,
IIpUMeHeHHue. J[elicTBUE XJ10pa U XJIOPOBOAOPOAA HA OPraHMU3M 4YelloBeKa. BaxkHeume XIopuiasl
U UX HaXOXKICHUE B IPUPOJIE.

OOmast xapakrtepuctuka 3jeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJIOTPONHBIE MOAW(DUKALUN KUCIOPOJA M Cepbl. XUMHYECKUE CBOMCTBA
cepel. CepoBojopoJ, cTpoeHHue, (U3MYecKHMe M XHMMUYeckue cBoicTBa. OKCHIBI Cepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa, (U3MYECKHEe U XHMMUYECKUE CBOMICTBA
(oOmmue Kak NpencTaBUTeNsl Kiacca KHCIOT W crenuduueckune). XUMHUYSCKHE DEaKIuH,
JEKAIMe B OCHOBE IPOMBIIUIEHHOIO CHoco0a IMOIy4eHUs CEpHOM KUCIOThl. IIpumeHeHue

cepHoii kucnoTel. CONM CepHOH KHCIOTHI, KadecTBEHHas peakuus Ha CYJIb(aT-HOH.
Haxoxnenue cepbl u €€ coelMHEHUW B mOpupofe. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH
Cpelbl COCMHEHHUSIMU Cepbl (KUCIOTHBIC JOXKIM, 3arpsA3HCHUE BO3JyXa M BOJOEMOB), CIIOCOOBI
€ro MpeoTBPAIICHHUS.

OOmiass xapakTepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKHCIEHHUs. A30T, pacmpocTpaHeHHWEe B mpupone, GuznuecKkue u
XUMHYECKHe CBOWCTBAa. KpyroBopoT azora B mpuponae. AMMHAK, ero (PU3NYecKre U XUMUIECKHE
CBOICTBa, MonydeHue u npumeHeHre. Conu aMMOHUS, UX (PU3MUYECKHE U XUMHYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHasi peakius Ha MOHbI aMMOHMs. A30THas KUCJIOTa, €€ IOJIydeHue,
¢usnyeckue W XUMHUYECKHE CBOiicTBa (00mIuMe Kak TNpeACTaBUTENs Kiacca KHCIOT M
creruduueckue). Vcrmonp30BaHue HUTPATOB M COJICH aMMOHHS B Ka4yeCTBE MHHEPATbHBIX
ynoOpeHuii. XuMHYECKOE 3arps3HEHHUE OKPYXKAIOUICH Cpebl COCMHEHUSIMU a30Ta (KUCIOTHBIC
JOXK[IM, 3arps3HEHHE BO3/yXa, MOYBBI M BOAOEMOB). Docdop, aIOTPONHBIE MOIUPHKAIUH
docdopa, pusznueckne u xumuueckue cpoiictBa. Oxcun docdopa (V) u dhochopHas KucioTa,
¢u3nueckue M XUMUYECKHE CBOWCTBa, mnonydeHue. lMcmonb3zoBanue ¢ocdaroB B KayecTBe
MUHEPAIbHBIX Y10OpEHUH.

Oobmas xapakrepuctuka s1aeMeHTOB IV A-rpynnbl. OcoOe€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTETIEHU OKMUCIECHHUS. YTIEepOJ, aJUIOTPOIIHbIE MOIU(BHUKALIMM, PACIPOCTPAHEHHE B
npupojie, Gpu3nMUecKue U XuMUIECKUe CBOMCTBA. AjcopOius. KpyroBopot yriiepoaa B mpupo/e.
Oxcuapl yraepona, uX (pu3nuecKkue U XMMHUECKHE CBOMCTBA, JEHCTBHE Ha JKHUBBIE OpPraHU3MBI,
MOJyYeHHEe W MPUMEHEHHE. DKOJOrHnYecKkue mpoliembl, cBsi3aHHbie ¢ okcuaoM yriiepoaa (IV),
TUIOTE3a TI00aJbHOrO MOTEIUICHUS KIMMAaTa, MapHUKOBBINM APQeKT. YronpHas KHcIoTa U e€
cony, uxX (u3nueckue M XMMHUYECKHE CBOMCTBA, IMOJIyueHHWE U mIpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-uoHBL.  Mcmonb3oBanue  kapOOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CETTLCKOM XO0351CTBE.

IlepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIMHEHUSX Yriiepoja
(MetaH, 9TaH, STHWJCH, AaleTHICH, STAaHOJ, DIUIECPUH, YKCycHas Kuciora). IIpupomaHsie
UCTOYHHUKH YIIeBOAOponoB (yroib, TPHUPOIHBIA Ta3, He(Thb), MPOAYKTH HX IEpPepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBIIIIEHHOCTH. [TOHATHE 0 OHOJOTMYECKH BaXKHBIX BEIECCTBAX:
xKHpax, Oenkax, YIJIeBOJax — M MX pOJIM B JKM3HM 4YelOBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX ¥ HEOPTraHMYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usmueckue M XHUMHUYECKHE CBOMCTBA, IMOJY4YE€HHE W TNPUMEHEHUE.
CoemuHeHuss KpeMHHs B mpupoge. OOmme mnpeacraBieHuss o0 okcuge kpemuaus (IV) wu



KpeMHHEBOH kuciore. CUIMKAThI, UX MCIIOJIb30BaHKE B OBITY, B IPOMBIIUIEHHOCTH. BaskHeiimume
CTPOUTENIbHBIE MaTepHalibl: KepamMHKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. IIpoGiemsr
0€3011acCHOTO UCIOIb30BaHMSI CTPOUTEIBHBIX MATEPHATIOB B IIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3loB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEICHUE
KAueCTBEHHBIX pEaklMi Ha XJOPUA-UOHBI U HAOIIOJEHHE MPHU3HAKOB UX MPOTEKAHUS, OIMbITHI,
oTpaxkaronme (U3MYECKUe U XMMUYECKUE CBOWCTBA TaJOrCHOB M MX COCIUHEHUI (BO3MOXKHO
UCIIOJIb30BAHME BHICOMATEPUAIIOB), O3HAKOMJICHHE ¢ oOpaslamMu XJIOPHIOB (TaJOreHHI0B),
O3HaKOMJIEHHE ¢ oOpa3namMu ceppl M €€ COEIMHEHUAMU (BO3MOYKHO MCIOJIb30BAaHUE
BUJICOMATepPHAJIOB), HAOJIOJEHHE TMpolecca OOyrIIMBaHMs — caxapa IOA  JIeHCTBHEM
KOHIICHTPHPOBAHHOW CEPHON KHCIOTHI, M3y4eHHUE XUMHUYECKHX CBOMCTB pa30aBICHHOW CEpHOM
KHCIIOTBI, MIPOBEJCHUE KAYECTBEHHOW peakluu Ha Cyiab(haT-uOH U HAONIOJEHUE NMpHU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUECKMMH CBOWCTBaAMH a30Ta, (ocdopa W MX COCTUHEHUH
(BO3MOXHO HCITOJIB30BAHUE BHICOMATEPUAIIOB), 00pa3iiaMu a30THBIX U (HOCHOPHBIX YI0OpEHHI,
[OJIyueHue, CcoOMpaHHe, paclo3HaBaHUE U U3YYEHUE CBONCTB aMMHUaka, IPOBEJIECHUE
KAueCTBEHHBIX pEaKkIuii Ha HOH amMMOHUA U (ochaT-HOH U HU3yYEHHE TPU3HAKOB UX
NPOTEKaHMsI, B3aUMOJICUCTBHE KOHIICHTPHPOBAHHON a30THOW KHCJIOTBI C MEIbI0 (BO3MOXHO
UCIIOJIb30BAHME BHUICOMATEPHAIOB), M3YUCHHE MOJENCH KPHCTAUIMYECKUX PEHIETOK aiMmasa,
rpaduta, (QymiepeHa, O3HAKOMJEHHE C TMPOLECCOM aJCOPOIMH PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM MPOTHBOrasa, MOJy4eHHe, COOMpaHue, paclio3HaBaHUE
U W3Y4CHHE CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEIEHHE KAaueCTBEHHBIX PEeakuuid Ha KapOOHAT U
CUWIMKAT-UOHbl W M3Y4YEHHE I[PU3HAKOB MX IMPOTEKAHUs, O3HAKOMJIEHWE C MPOAYKIHEH
CUJIMKAaTHOM NPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX 3aj1ad 10 TeMe «Baxnennme
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi XapakTepUCTHKAa XMMHMUYECKUX DJJIEMEHTOB — METaJJIOB Ha OCHOBaHUM MX
nojoxxeHud B [lepuoanueckoit cucteMe xumuueckux 3iemeHToB Jl. M. MeHneneeBa U CTpoeHHUs
atoMoB. CTpoeHue MeTtauioB. MeTtannuyeckas CBSA3b M METAUIMYECKas KpUCTaIMYecKas
pemérka. ONEeKTPOXMMUYECKUH psJ HanpspkeHUH MeTamioB. DuU3nMdeckMe U XUMHYECKHE
cBoiicTBa MeTayuloB. O0Imue crnocoObl nosydyeHus: MeTayuioB. [oHATHE O KOPPO3UU METalIOB,
OCHOBHBIE CITOCOOBI 3alIMTHI X OT KOppo3uu. CIutaBel (CTallb, UyryH, TIOPATIOMUHUN, OpOH3a) U
UX MMPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsle MeTauibl: nos0keHUe B [leproandeckoil cucreMe XMMHUYECKUX AJIEMEHTOB /.
N. Menneneesa, CTpoeHUE UX aTOMOB, HaxOXJIeHUE B Ipupoje. Pusnyeckue U XUMHUYECKUE
CBOIcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUMN.

[Ileno4yHO3eMeENBbHBIE METANIBl MAarHUi M KaJblMil: mojoxkeHne B Ilepmonnueckon
cucreMe xummyeckux snemeHToB . M. MenneneeBa, CTpoeHHME UX aTOMOB, HAaXOXICHHE B
npupoje. Ouznueckne U XMMUYECKHE CBOMCTBA MarHus M Kaiablusd. BakHelnne coelnHEHMs
KaJIbIMsl (OKCUT, THAPOKCU, cOJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YyCTpaHEHHUS.

AmomuHuil: nonoxeHne B Ilepmonmueckoil cucreme xumuueckux siemeHtoB I N.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJIeHUE B Npupoje. PUsndyeckue U XMMHUYECKUE CBOMCTBA
anmoMuHMsS. AM(OTEpHbIE CBOWCTBA OKCH/Ia U THUJIPOKCH]IA aIFOMHHHSL.

XKenezo: mnonoxenue B Ilepmonnueckoil cucreme xumudeckux odsnemeHto J[. M.
MeHeneeBa, CTpOCHUE aToMa, HaxoXKJIeHHUE B npupone. Ousndyeckue U XMMUYECKHUE CBOMCTBA
xenesa. Okcunpl, ruapokcuasl U coim xkeneza (1) u sxemeza (l1l), ux cocraB, cBoiicTBa U
MTOJTy4EHHE.

Xumuueckuii IKCnepuMeHm:

O3HaKOMJIEHHE C O00pa3llaMu METalJIOB M CIUIaBOB, WX (U3NYECKUMHU CBOWCTBAMH,
U3y4CHUE DPE3YJbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHUJICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCH/IA KaJbIUsA W HATPHsI C BOJAON (BO3MOYKHO HCITOJIb30BAHHUE



BUJICOMATEPHAJIOB), HCCIICOBAHUE CBOKMCTB JKECTKOW BOJMBI, MpoOIlecca TOPSHHsS Kele3a B
kuciaopoae  (BOBMOKHO  HCIOJb30BAHME  BHJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMii HA MOHBI: MAarHus, Kajbllus, aJloMUHUS, nuHKa, xene3a (I) u xenesa
(1), menu (1), HabmroeHUE W OMUCAHUE MPOIECCOB OKPAIMBAHUS ITUIAMEHH MOHAMH HATpHS,
Kalius U Kayiblpst (BO3MOXHO HCIIOJIb30BAHUE BUACOMATEPHAIIOB), MCCIICAOBAHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIa AIFOMUHUS U THAPOKCH/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aa4 10
TeMme «BakHelIne MeTaulbl U UX COSUHEHUS.

XuMHUs U OKpY:Kaoas cpeaa

BemectBa 1 Marepuansl B TIOBCEJHEBHOM JKHU3HU YeliOBeKa. be3omacHoe Mcnoib30BaHuE
BEIICCTB M XHMHUYECKUX peaknuii B ObITy. [lepBas momomis MpW XUMHYECKHUX OXKOTax H
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpelibl (MpeaenbHast JOMyCTUMas KOHIEHTPALIHs
BemecTs, ganee — [1/1K). Poib XxumMun B penieHur SKOJIOTHYECKUX TTPOOIIeM.

Xumuueckuii s3xcnepumenm:

u3ydeHue 00pa3loB MaTepHaIoB (CTEKIIO, CIUIABbI METAIJIOB, TOJUMEPHBIC MaTEPUAIIBI).

Meoswcnpeomemmoie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBsI3€l MPU U3Y4EHUU XUMUU B 9 Kjacce OCYIIECTBISETCS
4yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSTHUH,
SIBJISTFOLIIUX CSl CHCTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHATHSA: HAay4HBIH (aKkT, TUIOTE3a, 3aKOH, TEOopus,
aHaius, CUHTE3,  Kiaccu(pukauusi,  MEePUOJUYHOCTD, HaOJIIOZICHHE, IKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN AP PEKT, TEXHOIOTHUSI, MATEPUAIIHI.

®dusnka: wmarepusi, aToM, OJEKTPOH, WPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOAKTUBHOCTh, MOJEKYJA, D3JEKTPUYECKUH 3aps, MPOBOAHUKH, IOJYNPOBOAHUKH,
TUDJIEKTPUKU, (POTORJIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSHUE BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KpHCTAJUIMUECKas peméTka, CIiaBbl, (U3UYECKHe BEIUYUHBI,
€IUHUIIBI U3MEPEHUsI, KOCMUYECKOE TTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHILE.

buonorus: ¢orocunres, apixanue, Oumocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YIOOpEHUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpagusa: armocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJbI, IOJIE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJHBIE pecypcehl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yAbTATHl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTHUTAIOTCS B X0J1¢ 00yUeHHs] XMMUU B €IMHCTBE y4eOHOW M BOCIIUTATEIHHON JESATEIHLHOCTH B
COOTBETCTBUM €  TPAJULHOHHBIMU  POCCHUMCKMMM  COLMOKYIBTYPHBIMH U  JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, NPHUHATHIMA B OOLIECTBE MPAaBWIAMH U HOPMAaMHU MOBEICHHS U
CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATM3ALINN 00YJarOLIUXCS.

JIMYHOCTHBIE pPE3YyNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI M pacIIUpEHHUE OIbITa ACATEIbHOCTH Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1)maTpuoTHYECKOro BOCIUTAHUS

[IEHHOCTHOT'O OTHOIICHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaclleInl0, TOHMMAHUS 3HAYEHUS XMUMMYECKOM HAyKh B JKU3HM COBPEMEHHOIo OOIIeCTBa,
CIIOCOOHOCTH BIIQJIETh JAOCTOBEPHOW HMH(OpMAIMeld O MepeloBBIX TOCTHKEHUSX U OTKPBITHSX
MHUpPOBOW M OTEYECTBEHHOM XUMMH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMAX 00 YCTpOMCTBE
MHUpa U 00IIEeCTBa,;

2)rpakIaHCKOT0 BOCTIUTAHMS :

MPEJCTaBICHUS O COLUMAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO I0JIE3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPYECKOM M JAPYrMX BHAAX [JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JEATEIbHOCTH MPH BBHITIOJHEHUH YUEOHBIX, MO3HABATEIBHBIX 3371,
BBIMOJIHEHUM XUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IPOIECCe ITOW Y4eOHOH AeATeNbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE IOBEACHHWE M TOCTYNKM CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIIEICTBHI MOCTYITKOB;

3)IIeHHOCTH HAYYHOI'0 O3HAHUS

MHUpPOBO33pDEHUYECKHE  TPEICTABICHUS O  BEIIECTBE H  XHMMHYECKOH  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUSl HAayKH M COCTABJISAIOIIME OCHOBY JUIS
MOHWMAaHMUS  CYNIHOCTH  HAayYHOH KapTUHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOJIbI, B3AUMOCBA3SIX UEIOBEKa ¢ MPUPOAHOHN cpenoi, o posu
XMMHU B TIO3HAaHUH ITHX 3aKOHOMEPHOCTEH;

NO3HaBaTeIbHbIE MOTHBBI, HAIlPaBJICHHbIE Ha TIIOJYYCHHME HOBBIX 3HAHUH TO XHMMHH,
HEOOXOAMMBIE ISl OOBSICHEHHs HAONIOAaeMbIX TPOIECCOB W SIBJICHHUH, IO3HABATEIHLHOM,
MH(GOPMAIIMOHHON U YUTATENIbCKOM KYIbTYphl, B TOM UHCII€ HABBIKOB CAaMOCTOSTENILHOW pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOW JINTEPATypOH, JOCTYITHBIMH TEXHHUYECKUMH CpPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYECHHUIO W TO3HAHUIO, JFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEN0BATEIbCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH ¥ YPOBHs 00ydeHHUsI B JalbHEHIIEM;

4)(popmupoBaHus KyJIbTYPHI 310POBBSI:

OCO3HAaHHWE [EHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0OPOBBIO,
YCTAaHOBKM Ha 3/I0pOBBIA 00pa3 >KW3HM, OCO3HAHUE IIOCIEACTBUI W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOJICHUST aIKOTOJIs, HAPKOTUKOB, KYPEHHUs), HEOOXOIMMOCTH COOJIOICHHS
npaBui 0E30MacHOCTH MpU OOpallleHMH C XWMHYECKUMH BelIeCTBaMH B OBITY M pealbHOMN
KU3HH;

5)TpyaoBoro BocnuTaHusi:

MHTEpeC K MPAKTUYECKOMY U3YUYEHUIO NMpodeccHil u Tpyaa pa3iInyHOro pojia, yBaKeHHE K
TpyAy U pe3yabTaTaM TpPYAOBOW JEATEIBHOCTH, B TOM YHCJIE€ HAa OCHOBE INPUMEHEHUS
NPEIMETHBIX 3HAaHWW 10 XHMHH, OCO3HAaHHBI BBIOOp HWHIMBHIYaJIbHOH TPAaeKTOPUHU



MPOJOIDKEHHUsST 00pa3oBaHUA C YUETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMUH,

OOIIIECTBEHHBIX MHTEPECOB U IMOTPEOHOCTEH, YCHEMHOW NpOopeCcCCHOHATBHON NESITEIBHOCTH H

pa3BUTHs HEOOXOAUMBIX YMEHUH, TOTOBHOCTh alallTUPOBATHCS B MPO(ECCHOHAIBHON CpeIe;
6)3K010rH4ecKOro BOCIUTAHMA:

9KOJIOTMUYECKHU 11€1€c000pa3HOe OTHOLIEHUE K IPUPOJIE KaK MCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYILECTBOBAaHHUS, IOHUMAaHME LIEHHOCTH 3J0POBOT0 M 0e30macHOro odpasa >KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY M TICHXHYECKOMY 3/I0pOBBIO,
OCO3HaHME LIEHHOCTU COOJIOAEHUS MpaBuil 0€30I1acCHOrO MOBEJCHUS IpU paboTe C BElIeCTBAMH,
a TAK)KE B CUTYALUAX, YIPOXKAIOIIUX 310POBbIO U JKU3HU JIIOJCH;

CIOCOOHOCTH IPHUMEHATh 3HAHUS, MOJy4aeMble NPU M3YyYEHUU XUMMH, JUIS PEIIeHUs
3a7a4, CBSI3aHHBIX C OKPYXAKOUIEH TPUPOIHON CPEAOM, ISl MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpBl, OCO3HAHUs ITI00AJIBHOIO XapakTepa 3KOJOIMYECKUX MpoOJieM U MyTedl uX pelieHus
IIOCPEICTBOM METOJOB XMMHH, YKOJOTMYECKOIO MBIIIJICHUS, YMEHUs PYKOBOJICTBOBATHCS UM B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMAJIBHOM ITPaKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpenMEeTHBIX pPE3YyJIbTAaTOB BBIACISAIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pEHHUSI OOIICHAYYHBIE TMOHATHS (3aKOH, TEOpHs, MPUHIIMII, THIIOTE3a, (aKT, CHCTEMA,
Ipolecc, KCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
IpeMeTax ¥ MO3BOJIAIOT HA OCHOBE 3HAHUMU U3 ITUX MPEAMETOB (hOPMHUPOBATH MPEJCTABIECHUE O
LIEJIOCTHOM HayyHOM KapTHHE MHUpa, M YHMBEpCaJbHble yuyeOHble NeiicTBUs (IIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, PETYISTHUBHbBIC), KOTOpbIE 00ECHEeYMBAOT (HOPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBIIEHUIO YU€OHOM! J€ATeIbHOCTH.

ITo3naBaTebHBbIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUSA

Ba3oBble 1ornyeckne qeicTBus:

YMEHHS MCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHHMM 3HAHUM!
pacKpblBaTh CMBICI ~XMMHMYECKHUX TOHATUN (BBLAENATH MX  XapaKTepHble NPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTHMH TOHSTHSIMH), UCIOIb30BATh MOHATHS ISl OOBSICHEHHUS
OTIENbHBIX (AKTOB M SIBJIICHUN, BbIOMpATb OCHOBaHMSI M KPUTEPUH ISl KJIACCHU(PHUKAUU
XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLMi, YCTaHABIMBATh IIPUYUHHO-CIICICTBECHHBIE CBSA3U
MeX1Yy 00bEKTaMU MU3Yy4EHUs, CTPOUTH JIOTUYECKHE PACCYKJEHUS (MHIYKTUBHBIE, 1€IyKTUBHBIE,
10 QHAJIOTUH), AETaTh BBIBOBI M 3aKIIOUCHMS;

yYMEHHE MPUMEHSATh B TpOIlecce TMO3HAHHS MOHATHS (MPEIMETHBIC U METAalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOIb3yeMble B XHUMHH, MPEOOpPa3OBBIBATH MIMPOKO
NPUMEHSEMbIC B XUMHUH MOJICIbHBIC MPEICTABICHUS — XUMHUYCCKUI 3HAK (CHMMBOJI 3JICMEHTA),
XUMHUYecKkass (GopMyla U YpaBHEHME XHMHYECKOM peakuuu — Tpd peleHuH ydeOHO-
[IO3HABATEJIBHBIX  3aa4, C Y4€TOM OTUX MOJEIbHBIX IIPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKM H3Yy4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKHX peaKlui, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIECJCTBEHHBIE CBA3U U
IIPOTUBOPEYUS B U3y4aEeMBIX IPOLECCaX U SBICHUSAX.

Ba3oBrble ucciienoBare/ibCKue 1eHCTBHS:

YMEHHUE HCIOJIb30BaTh ITOCTABICHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA IIO3HAHMSA, A
TaKkeé B KauyecTBE OCHOBBI Ui ()OPMUPOBAHHS THUIOTE3bl IO TMPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU,

MpUOOpeTeHNEe OMNbITa MO IJIAHUPOBAHUIO, OPraHM3allMd U TPOBENEHUI0 YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJ0M IPOIECcca, CAMOCTOATEIBHO MTPOrHO3UPOBAThH €ro
pe3yabTar, (GopMyaupoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yabTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEIOBAHMs, COCTABIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanmei:

yMEHHUE BBIOMPaTh, aHATM3UPOBATh U HHTEPIPETUPOBATh MH(OPMAITHIO PA3TUYHBIX BUIOB
1 GopM MpecTaBICHUs, NOTY4aeMyI0 H3 Pa3HbIX HCTOYHHKOB (HaydHO-TIOIMYJISIPHAS JIUTEpaTypa



XMMHYECKOTO COJICp)KaHMs, CIIPaBOYHBIC TOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH
OLIEHUBATh IPOTHUBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE IPUMEHSATh Pa3IMYHbIe METObI U 3alPOCHl MPU MOUCKE U 0TOOpe MH(MOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JJISl BHIOJIHEHHUS YIeOHBIX M TIO3HABATEIBHBIX 3a7a4
OnpeAeNnéHHOro THUMAa, NPUOOpEeTeHHe OmbiTa B OO0JACTH HCHOJIb30BaHUS HH(GOPMALMOHHO-
KOMMYHHKATHBHBIX TE€XHOJIOTHH, OBJIaJeHHE KYJIbTYpOH aKTUBHOTO HCIOJIB30BAHUS PAa3TUYHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOATEIbHO BbIOMpATh ONTUMaIbHYIO (OpMY TpeACTaBICHUS
nHbOpMAlMM ¥ WUTIOCTPHPOBATH pPELIaeMbIe 33aud HECJIOXHBIMH CXEMaMH, AHarpaMMaMH,
apyrumu hopMamMu rpaduKd U UX KOMOMHAITUSMU,

YMEHHUE HCIOJb30BaTh M AHAJIU3UPOBATh B TIpoliecce y4eOHOW M HCCIIeIOBATENbCKOM
JesTeIbHOCTH MH(POPMAIIUIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEIbCKOTO X034UCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPYKAIOLIeH MPUPOJHON CPEJIbI.

KoMMyHHKaTHBHBbIE YHHUBepcaJbHbIe YUeOHbIe 1elCTBUS:

YMEHHs 3aJaBaTh BOIPOCHI (B XOjie auaiora W (WiId) JUCKYCCHH) IO CYIIECTBY
oOcykgaemMor Tembl, (GOPMYIUPOBATH CBOM MPEIVIOKEHHUS OTHOCUTENBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3aa4H;

YMEHHUS MPECTABIATh MOJIYyYCHHbIE PE3yAbTaThl IO3HABATENBLHOMN AESITETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaxX, [eNlaTh MPE3CHTAIUI0 pEe3yAbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIeprUMeHTa (J1ab0paTOpHOTO OMbITa, JIA0OPATOPHOW pabOThl MO HCCIETOBAaHUIO CBONCTB
BEIIECTB, YUCOHOTO MPOEKTA);

YMEHHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHON U
WCCIICIOBATENLCKONW JIESTETLHOCTH TPH PEIICHNH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Ydéra
OOIIMX HHTEPECOB M COTJIACOBAHMUS MO3ULUN (00CYXkaeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJUHAINS COBMECTHBIX JCHCTBUIA, OmpeaeNieHue KPUTEpUEB MO OLIEHKE KauecTBa
BBIITOJHEHHON pabOThI U PYTHE).

PeryasiTuBHbIE yHHBepcaJbHbIe YUeOHbIE TelCTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPENENATh LEeNH NesITeIbHOCTH, TUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh W TIPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO JIEATEIBHOCTH, BHIOMPATH
HauOonee 3¢¢eKTuBHbIE CHNOCOObI  pelleHHs y4eOHBIX M TO3HaBaTENIbHBIX  3aj1ady,
CaMOCTOATENIBHO COCTAaBJIATh WM KOPPEKTHPOBAThH IPEUIOKEHHBIM aIrOpUTM JEUCTBUN IpH
BBIMOJIHEHUM 3aJaHui C y4€TOM IMOJIy4eHHs] HOBBIX 3HAHUH 00 HU3yyaeMbIX OOBEKTaX —
BEIIECTBAX M PEaKIUsIX, OIIEHUBATh COOTBETCTBUE TOJYYEHHOTO PE3yiabTaTa 3asiBICHHOU IIEJH,
YMEHHE UCIOIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPeAiaraeMble B YCIIOBUH 3aJJaHHM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTaTOB IO OCBOEHHUIO O0S3aTEILHOTO COJEpPKAHMS,
YCTaHOBJICHHOTO JIaHHOM (enepaabHON pabodell HporpaMMoil, BBIIENAIOT: OCBOEHHbBIE
oOyyarouMMHCsT Hay4YHble 3HAHUS, YMEHHUS M CIOCOObl JeHCTBUM, crneuuduueckue yis
IpeaIMeTHON o0nacTu «XUMHs», BUIBl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaly, TPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX Y4EOHBIX U HOBBIX CUTYalIHsIX.

K koHiy obydeHus B 8 KJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTh y OO YUAOLIUXCS YMEHUI:

+ PACKpBIBaThb CMBICII OCHOBHBIX XMMHYECKUX IOHATUMH. aTOM, MOJIEKYJA, XUMHUYECKUN
9JIEMEHT, TPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJIHOPO/IHAsI), BAJEHTHOCTh, OTHOCHUTENbHAs aTOMHAas M MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas [J0Js XHUMHUYECKOTO
JJIEMEHTa B COEIMHEHMH, MOJIIPHBI OOBEM, OKCHJ, KHUCIIOTAa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas peakius, KiaccupuKaus
peaxkuii: peakliui COeTMHEHUS, peakluu Pa3JIoKEHHUs, peaKlMK 3aMelleHus], peakluu
oOMeHa, 3K30- M SHIOTEPMUYECKHE PEaKIiH, TeII0BOH 3(PEeKT peakiuu, apo aToMa,
JJIEKTPOHHBIA CJIOH aToma, aTOMHas OpOWTalb, pPaguyc aToMa, XUMHUYECKas CBS3b,



MOJISIPHAsE M HEMOJISIpHAsE KOBAJEHTHAsl CBS3b, MOHHAs CBA3b, MOH, KATHOH, aHMOH,
pacTBOp, MaccoBas 7015 BeecTBa (MPOoLeHTHAs KOHIICHTPAIIKs) B pacTBOPE;

+ WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATHUM M HMPUMEHATH 3TH
MOHSITHUS [IPU OMKMCAHUU BEIIECTB U X MPEBpAICHUH,

+ UCTONB30BAaTh XUMHUYECKYI0 CHMBOJHKY JJIsi COCTaBJIICHUsS (OpMYT BEUIECTB U
YpaBHEHUN XMMHYECKUX PEAKIIUN;

+ OINpEACIATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COCAWHCHUSAX, CTEICHb
OKHUCJICHHUS D3JIEMCHTOB B OWHApHBIX COCIUHEHUSX, MPUHAIICKHOCTh BEIIECTB K
onpenenéHHOMY KJIAcCy COEIMHEHUH 10 (opMynaM, BHUJ XUMHUYECKOH CBS3U
(KoBasieHTHAsl U MOHHAs) B HEOPIraHMYECKUX COCTMHEHUSIX ;

+ packpsiBaTh cMbica [lepuoanueckoro 3akona [I. Y. MeHueneeBa: AEMOHCTPUPOBATH
MOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBONCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosnoxenuss B llepuonnueckoil cucteme, 3aKOHOB COXPAHEHUsT MAacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YYEHUs, 3aKOHAa ABOTaJIpo;

~ ONHUCBHIBATH M XapakTepu3oBaTh Tabnuunyio ¢opmy I[lepuonnueckoir cHUCTEMBI
XMUMHYECKUX DJICMEHTOB: pa3/inyaTh IMOHATHs «rylaBHas moarpymma (A-rpymma)y u
«obounas moarpynma (b-rpymma)», Manbie W OOJbIIME TEPHOMABI, COOTHOCHTH
00o3Ha4yeHusi, KOTopble UMerTcst B Tabnuie «llepuoauueckas cucreMa XUMHYECKHX
anemeHToB J[. M. MeHueneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUs ATOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sjapa, O0OIIee YUCIO DJJIEKTPOHOB W
pacrpeieieHue uxX 10 dJICKTPOHHBIM CJI05M);

+ KJIacCU(PUIIMPOBATh XUMUYECKHE BJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA, XUMHUUECKHE
peakiuu (Mo YUCIY M COCTaBy Y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY
s dekry);

.~ XapakTepu30BaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOATBEpXkJAasi  ONUCAHUE NIPUMEPAMH  MOJEKYISPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUA;

+ MPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH TTPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3INYHBIX YCIOBUSX;

+ BBIYUCIISITH OTHOCHTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHYECKOTO 3JIeMEHTa 1o (popMysie COeTMHEHUs, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkiuu,;

+ MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHONU AESITENIbBHOCTU — AHAIW3 U CUHTE3,
cpaBHEeHHE, 0000IeHNE, CHUCTEMATH3aIUI0, KIAaCCU(PUKAIUIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBA3€Wd — JJII M3Y4YEHHUs CBOWCTB BEUIECTB M XMMHYECKUX PEaKIIHiA,
€CTECTBCHHO-HAyYHbIE  METOABl  TO3HaHUST  —  HaOIIojeHue, U3MEpPEHHUeE,
MOJICTTMPOBaHKE, SKCIIEPUMEHT (pealbHbIN U MBICICHHBIN ),

+ CIIeI0BaTh TMpaBWJaM TMOJH30BAHUS XHMHYECKOW TMOCYyI0ol ©  J1abopaTOpPHBIM
o0opymoBaHueM, a Tak)ke MpaBWiaM OOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU TIO BBITIOJHEHUIO J1a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJTYYCHHUIO
U COOMpaHMIO Tra3000pa3HBIX BemlecTB (BOAOpPOJa M KHUCIIOPOJa), MPHUTOTOBJICHUIO
PacTBOpPOB C ONPENEIEHHON MacCOBOM J0JIE pacTBOPEHHOTO BEUIECTBA, MIIAHUPOBATH
Y TPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHANKATOPOB (JIakMyc, peHoN(TaIeHH, METUIOPAHX U APYIHeE).

K xonmy oOyuenust B 9 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JTOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y 00 YUaIOIIUXCS YMEHUH:
¢+ PacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX MOHATHH. XUMHUECKUI 3JE€MEHT, aToM,
MOJIEKYNa, MOH, KaTHOH, aHHOH, MPOCTOE BELECTBO, CIIOKHOE BELIECTBO, BAJIEHTHOCTH,
AJIEKTPOOTPHULATEIBLHOCTb, CTENEHb OKUCIICHMS, XMMHYECKas peakuus, XUMUYecKas



CBSI3b, TEIJIOBOM 3 EKT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOpP, IIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTUYECKAS TUCCOLMAIUS, PEAaKIMM WOHHOTO OOMeEHa,
KaTajau3aTop, XHMUYECKOe paBHOBecue, oOpaTHMble U HEOOpaTHMbIe peakIuy,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIUU,  OKHUCIIUTEIb, BOCCTAaHOBUTEIb,
OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTponusi, amMQpoTepHOCTh, XMMHUYECKasi CBA3b
(KoBaJIcHTHasi, HMOHHAs, METAUINYECKas), KPHCTAIMUECKas peniérka, KOppo3usl
METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaKIMH, MPEeAeIbHO OMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX IOHSATUN U MPUMEHSTH 3TH
MIOHSITHS TIPU OMTMCAHUY BEIIECTB M MX MPEBPAIICHHUIA;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OPMYN BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIIUN;

ONpeAeNATh BAJIEHTHOCTb M CTENEHb OKUCICHHUS XHUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOIO0 COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K OINpPEAEIEHHOMY
KJIacCy COEAMHEHMH 1o QopmyiaaMm, BUJI XUMHUYECKOW CBS3M (KOBaJEHTHAs, MOHHasi,
MeTaJUIMuecKasi) B HEOPraHWYeCKHX COCIMHEHMSX, 3aps] HOHA [0 XHUMHYECKOU
dbopMmyne, xapakTep cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCAMHEHUM, THUI
KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA,;

packpsiBaTh cmbica Ilepuoanueckoro 3akona JI. M. MenneneeBa U JeMOHCTPUPOBATh
€ro MOHMMAaHUe: OMHUCHIBATh U XapakTepus3oBaTh Tabmuunyro ¢Gopmy Ilepuomuueckoit
CHUCTEMBbl XMMHUYECKHX DJJIEMEHTOB: pa3iuyaTh TIOHATHUS «TJaBHas mnoarpynmna (A-
rpymmna)» u  «mnoboynas mnoarpymna (B-rpymma)», Manble W OOJbIIAE TIEPHOJIBI,
COOTHOCUTH 0003Ha4YeHHs, KOTOpbIE HUMEIOTCS B IEPUOJUYECKONW Tabiauue, ¢
YHCIOBBIMU XAapAaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sapa, o0Iee YHCIIO AIEKTPOHOB U PACIIPEICIICHUE UX MO 3JICKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB OJIIEMEHTOB M HX
COCIMHEHUH B TIpe/esiaX MajbIX MEPUOJOB U TIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(PUIIUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XMMHUECKUE
peakiuu (Mo YHCIY M COCTAaBy Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3¢ dekTy, Mo U3MEHEHUIO CTEMEeHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIIMEe U Chenu(DUIECKUE XUMHUYCCKHE CBONCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi OMUCAHKE IPUMEPAMU MOJEKYISPHBIX U
WOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUH;

COCTaBJIATh YPABHEHHMS SJEKTPOJUTUYECKON TUCCOUMAIMU KUCIOT, IIEJ0UYE U COJIEH,
TOJIHBIC U COKPAIEHHBIE YPABHEHUSI PEaKIMil MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHii,
MOATBEPXKJAIOIIUX  CYHIECTBOBAHUE TE€HETHMUECKOW CBSA3M MEXKIY BEIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUNA IMOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakLui;

MMPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX TMPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEeHTa 1o (popMyse COeTMHEHHs, MAaCCOBYIO JIONIO BEIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMUYECKON peakinu;

coOmrolaTh TMpaBWjia TOJB30BAaHUS XMMHYECKOM TIOCYyI0M ¥ JTaGOpaTOpPHBIM
o0opymoBaHueM, a TaKXe MpaBWia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMU IO BBHITIOJTHEHHUIO Ja00paTOPHBIX XUMHUYECKHX OMBITOB MO MOTYYCHUIO
U coOMpaHHMIO Ta3000pa3HBIX BEMIECTB (aMMHaKka H  YIVIEKHCIOrO  rasa);



+ MPOBOJIUTHh PEAKIMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PA3JIUYHBIX BEHIECTB:
pacmo3HaBaTh ONBITHBIM ITYTEM XJIOpUI-, OpoMuI-, WoAuWa-, KapOoHaT-, docdar-,
CUJIMKAT-, Cylb(har-, THAPOKCUI-UOHBI, KAaTHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

+ MPUMEHATh OCHOBHBIE OIEPAlUM MBICIUTEIBHON JEATCIIbHOCTH — AHAJIW3 W CHUHTE3,
cpaBHEHHE, OO0OOOIIEHUE, CHUCTEMATH3allMI0, BBISIBICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISI M3YYCHHS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKUUN, €CTECTBEHHO-
HAay4yHBIC METOJABI TMO3HAaHUS — HaOJNIOJICHWE, U3MEpPEHHe, MOJCIIMPOBAHHUE,
JKCIIEPUMEHT (peanbHbIi U MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne Haumenobanue oeTRe TAC HeKTpORNLe nnanflnnz;llilzTo:solj]T:aTOB ocne(;cl(c)fl
iy DA3IENOB 1 TEM Bee Kontpoas | IlpakTnu (undposnie) . py pesy "
HbIe eCKIe 06pa3oBaTeNbHbIE YKa3aHHeM 3TaloB UX HUTOIOBbIX
n MPOrpaMMbI ro paGoThi padoTsI pecypebi ¢dopmupoBanus MJIAHUPYEeMBbIX
pe3yJabTaToB
Pa3nen 1.IlepBoHavanbHble XUMHYECKHE OHATHS
1.1 | Xumusa — BaxHas 5 2 Bu6mmorexa [{OK - PacKpBIBaTh CMBICII - YCTHBINA OMPOC
001acTh https://m.edsoo.ru/7f41 | OCHOBHBIX XUMHYCCKUX
€CTCCTBO3HAHUS U 837c HOHSATHH,
MPAKTUYECKOU
JIEATEITbHOCTH
B — - CIIE€0BATh NpaBUIaM - IpaKTA4YECKast
MOJIb30BAHUST XUMUYECKON pabora
MOCY/0H U TabopaTOpHBIM
o0opyaoBaHUEM
1.2 BemectBa u 15 1 Bu6muorexa [OK - WIJIIOCTPUPOBATh - YCTHBIN OIPOC
XUMHYECKHEC peaKIIuU https://m.edsoo.ru/7f41 B3aMMOCBA3b OCHOBHBIX - IPAaKTUYCCKaA
837c XUMHUYECKUX MOHATUH U pabota

IIPUMEHSATH 3TU MTOHATHUS IPU
ONMCAaHUM BEUIECTB U UX
MIpEBpAICHUH;
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- IPUMEHSTH OCHOBHBIE
OTIePALIMK MBICTUTEIHHON
JIeATEIbHOCTH — aHaIU3 U
CUHTE3, CPAaBHCHHE,
000011IeHHEe, CHCTEMATHU3ALIHIO,
KJIAaCCU(UKAIINIO, BHISIBIICHHE
MPUYUHHO--CJICICTBEHHBIX
CBA3EH — U1 U3Y4YECHHUS
CBOICTB BEIICCTB U
XUMUYECKHUX PEaKInH,
€CTECTBEHHO-HAYYHbIE METObI
IMO3HAHUS — HAOJIIOICHUE,
U3MEpEeHHUEe, MOJICITUPOBaHNE,
IKCIIEPUMEHT (peasIbHbIH 1
MBICIICHHBIH

- pelieHue 3aaa4
- XUMHUYECKHUH
TUKTAHT

- KOHTpOJIbHAA
pabota
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Pa3znen 2.BaxHeiinme npeacTaBuTe i HEOPraHU4eCKUX BeleCTB

2.1 Boznyx. Kucnopoa. 6 Bbubnuorexa [IOK -OIpEIEIIATh BAJICHTHOCTD
Ilonsatue 00 https://m.edsoo.ru/7f41 | aTOMOB 3JIEMCHTOB B
OKCHJIaX 837c OWMHAPHBIX COCTUHCHHUSIX,

2.2 Bonopon.Ilonsrue 8 CTETIEHb OKUCIICHUS - IpaKTHYecKast
0 KHCJIOTax M COJISX AJIEMEHTOB B OMHAPHBIX pabora

COCIMHEHUSIX, - YCTHBIU OIIPOC
Bu6mmorexa [IOK MPUHAIICKHOCTD BEIIECTB K - KOHTPOJIbHAS
https://m.edsoo.ru/7f41 | onpenenEéHHOMY Kiaccy pabora
837c COeMHEHUH 110 hopMymam,

BUJI XUMHYECKOH CBA3U

(KoBajJIcHTHAsl ¥ MOHHAS) B

HEOPraHUYECKUX

COCTUHEHUSIX;

2.3 Bopna. PacTBopsl. ) Bu6nuorexa [JOK -XapaKTepru30BaTh - IpaKTU4ecKas
[TousiTue 06 https://m.edsoo.ru/7f41 | (onmHMcheIBaTh) 0OIIKE paboTta
OCHOBaHUSX 837¢c XUMHYECKHE CBOMCTBA - pelieHue 3aaa4

BEIIECTB PA3NIUYHBIX KJIACCOB, - KOHTPOJIbHAS
MOATBEPIK/1asi OTMCAHUE pabota

MpUMEpamMu MOJIEKYIISIPHBIX
YpaBHEHUN COOTBETCTBYIOIINUX
XUMUYECKHUX PEaKIUid;



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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2.4

OCHOBHBIE KJIaCCEI
HEOPTraHUYECKHUX
COETUHEHUN

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41
837¢c

-HCII0JIb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUS
dhopmys BEIIeCTB U
YPaBHEHUN XUMUYECKHUX
peakuuii;

- cJIe1oBaTh MpaBUiiaM
MOJIb30BaHUS XUMUYECKON
MOCY/10H U J1abopaTOpHBIM
00opyIoOBaHUEM, a TAKKE
IpaBwiIaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSMU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB IO
MOJIY4YEHUIO U COOUPAHHUIO
ra3000pa3HbBIX BEIICCTB

- UCTIOJIH30BATh XUMHUYECKYIO
CHUMBOJIMKY JUIsl COCTaBJICHUS
(dbopMyI BelecTB U
YpaBHEHUN XMMHUECKUX
peakuui

- IpaKTHYeCKast
pabora
- KOHTPOJIbHAs
pabora

Uroro no pazgeny
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Paznen 3.I1epuonnyeckuii 3axkon u [epuoanyeckas cucrema xumuueckux 3juemMeHToB JI. U. MennesieeBa. CTpoeHue aTOMOB.

Xumunueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE pPeaKuuu

3.1

[Tepuonnueckuii

7

bubmuoreka [JOK

- PaCKpbIBaTh CMBICII

- YCTHBIH OIIpOC



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3aKOH U
[Tepuonuueckas
cHucTeMa
XHUMHUYECKHX
anemenToB /. .
Menpeneena.
Crpoenue aToMa

https://m.edsoo.ru/7f41
837¢c

[Tepuoanueckoro 3akona /. U.
Menneneena:
JIEMOHCTPUPOBATH TOHUMAHUE
MEePUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHX
3JIEMEHTOB OT WX TOJIOKECHHUS B
IIepuonnueckoi cucreme,
3aKOHOB COXPaHEHMsI MaCChl
BELIECTB, IOCTOSHCTBA
cocTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUS,
3aKoHa ABOrajpo;

- BBIYUCIISITh OTHOCUTEIIbHYIO
MOJICKYJISIPH YIO U MOJISPHYIO
Macchl BEUIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOI'0 JIEMEHTA
1o (hopMysie coeTMHEHM,
MacCOBYIO JOJII0 BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU
peakiuy,

-OIHUCHIBATDH U
XapaKTepU30BaTh TAOIMIHYIO
dbopmy [lepuoangeckoii
CUCTEMbI XUMHYECKUX
3JIEMEHTOB

- XUMHYECKUN
TAKTAHT
- TECTUPOBaHUE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.2 XUMHYECKas CBSI3b. 8 bubnnoreka [HOK -MCI0JIb30BaTh XUMUYECKYIO - peuenue
o — https://m.edso00.ru/7f41 | cUMBOJIMKY JIJIsl COCTABICHUS Y4EOHBIX U
BOCCTaHOBUTEJIbHBI 837c (opmyn BemecTs 1 MPAKTHKO
e peaKium YpaBHEHUN XUMHUYECKHUX OpHCHTHPOBAHH
peaKIHi: BIX 3374
- OIIPEACIIATh BAJICHTHOCTD - YCTHBIN
aTOMOB 3JICMCHTOB B oTpoc
OMHAPHBIX COCTUHECHUSIX - CaMOOIICHKaA C
HCIIOJIb30BaHKE
M
«O1eHoynoro
JIACTa»
bu6mmoreka [JOK
Hroro mo pasneny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE KOJIMYECTBO
YACOBIIO 68

[NPOT'PAMME
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