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MOSICHUTEIBHYIO 3aIUCKY, COICpyKaHNe 00YUCHUS, TUTAHUPYEMBbIC PE3YIbTaThl OCBOCHUS
IpOrpaMMbl IO XHUMHH, TEMaTHYECKOE IUTAHHUPOBAaHHE, IIEpeueHb (KOAM(PHUKATODP)
pacmpeielIieHHbIX TI0 KjlaccaM IPOBEPSIEMBIX TpPeOOBaHUN K pE3ysbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHON IpOorpaMMbl OCHOBHOTO 0O0Imero oOpa3oBaHHS U
9JICMCHTOB  COACP)KaHUS 110 XHUMHH, TIepeueHb (KoAupUKaTOp) MPOBEPACMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpPaMMBI
OCHOBHOTI'O 00IIET0 00pa30BaHUS U DJIEMEHTOB COAEPKAHUS 110 XUMUHU.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMuu Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI COCTaBICHA Ha
OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHON MPOrPaMMBI
OCHOBHOT0 00111eT0 00pazoBanus, npenacrapieHHbx B @I'OC OO0, a Ttakke Ha OCHOBE
dbenepanbHOl pabouelt mporpaMMbl BOCITUTAHUS U C YYETOM KOHIIEIIIUU MPENo aBaHus
ydyeOHOro mpenMmera «XuMus» B o00pa3oBaTelbHbIX opraHuzamnusax Poccuiickoi
denepannm.

[Iporpamma mo xumMuu pazpaboTaHa C IeIbI0 OKa3aHUs METOJUYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUU paboueil mporpaMmbl 1o y4eOHOMY TTPEIMETY.

[Iporpamma 1o xuMuu AaeT MpeACTaBICHUE O HENIX, O0IIeH cTpaTeruu 00ydeHus,
BOCIIUTAaHUSI U  Pa3BUTUS  OOYYaAIONIMXCS  CPEACTBAMH  y4eOHOro  IpeaMeTa,
yCTAHABJIIMBAET  00s3aT€IbHOE  MPEIMETHOE  COJepKaHue,  IpeaycMaTpuBaeT
pacmpenieieHde €ro Mo KiaccaM U CTPYKTypUpOBaHUE [0 pasjeiiaM W TeMaM
MPOTrpaMMBbl 110 XUMUHU, OTIPEEIAET KOJUYECTBEHHBIC U KaU€CTBEHHBIE XapaKTEPUCTUKHI
COJICP)KaHUS, PEKOMEHJIYEMYIO TMOCIEI0BATEIbHOCTh M3YUYCHUS XUMHUU C Y4YETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBsI3€H, JIOTUKKM Y4eOHOro TpoIllecca,
BO3PACTHBIX OCOOCHHOCTEW OOYYArOIIMXCS, OMPEEISIET BO3MOKHOCTH MpeAMeTa st
peanuzanuu TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMS, a TaKke TPeOOBaHWM K
pe3ynbpTaTaM OOydYeHMs] XMMHUM Ha ypOBHE IeJiel HM3YyYeHHs MpeaMeTa U OCHOBHBIX
BHUJIOB Y4€OHO-TTIO3HABATEIILHOM JEATEIILHOCTH 00YYaroIIerocs 1Mo OCBOCHUIO YIeOHOTO
COZIEpIKAHUSL.

3HaHWE XWUMHUHU CIYXXUT OCHOBOM uisi  (POPMHUpPOBAHUS  MHUPOBO33PCHHUS
00yuJaroIierocs, ero MpeJCcTaBICHU 0 MaTEepUaIbHOM €AMHCTBE MHpA, BAXKHYIO POJIb
urparoT GopMupyeMbie XUMHUEH TPEACTaBICHUS O B3AaMMOMPEBPAIIICHUAX SHEPTUU U 00
HBOJIIOLIMM BEIIECTB B MPHUPOJIE, O MYyTIX PEHICHUS II00aTbHBIX MPOOJIEM YCTOMUYHUBOTO
pPa3BUTHUS YEJIOBEYECTBA — CHIPbEBOM, DHEPTETUUECKOM, MUILIEBOM U DKOJOTHYECKOH
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenne XuMUU: CHOCOOCTBYET peau3allid BO3MOXKHOCTEH /I CaMOPa3BUTHS

1 HOpMHUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 0011el U GyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
o0ydJarommxcsi,  HABBIKOB WX  CAMOCTOSITEILHOW  Y4eOHOW  JIeATEeThHOCTH,
OKCIIEPUMEHTAJLHBIX ¥ HCCIEOBATENbCKUX YMEHUH, HEOOXOIUMBIX Kak B
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MOBCEHEBHON JKM3HHM, TaK M B MPOQPECCHOHAIBHON NEATETbHOCTH; 3HAKOMHUT CO
crenuUKON HAyYHOTO MBILUICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO

B3IJISi]a HAa €IMHCTBO MPHUPOJIbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTAlloM B
bopMHpPOBaHUU E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH OOYYalOIIMUXCS; CIIOCOOCTBYET
(GbOopMHPOBAHHUIO IIECHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHbIM

3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTMYECKOE 0Opa30BaHUE
00yJaronuxcsl.

JlanHple HampaBieHUsT B OOYYEHHHM XHMHH OOECIIEUMBAIOTCA CHEnupUKON
coziepKaHusl y4eOHOTO MpEeAMETA, KOTOPBIN SIBISIETCS MEJArOrM4ecKy aganTHPOBAHHBIM
OTpakeHueM 0a30BOM HAYKW XMMHH HA ONIPEIECICHHOM 3TaIle €€ Pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPHUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX IOHATUH XHWMHH, OCHOB
HEOPTraHWYECKOM XUMHUU M HEKOTOPBIX OTIAEIbHBIX 3HAYMMBIX MOHSATUN OPraHUYECKON
XUMUMU.

CrpykTypa colepkaHusi NporpamMmbl 1O XHMUU CQOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO moaxoAa K ee usydeHuro. ConepaHUE CKIIAIbIBACTCS U3 CHCTEMBI
HNOHATUM O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHH O XWMHUYECKOU
peaKIuH. O6e »9TH cuUCTEMBbl CTPYKTYpHO OpraHU30BaHbl IO MPUHIUITY
MOCJIEIOBATEIBHOTO PAa3BUTUSL 3HAHUI HA OCHOBE TEOPETUYECKUX IMIPE/ICTABICHUN
Pa3HOIrO YpOBHA: aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,
[Tepunonnueckoro 3akoHa .M. MeHeneeBa Kak OCHOBHOTO 3aKOHAa XUMHUH; YUYEHHS O
CTPOCHHMHM aTOMa W XHMMHYECKOW CBSI3U; NPEJCTABICHUA 00 AIEKTPOIUTHUECKOU
JMCCOLIMAIIMK BEUIECTB B pACTBOPAX.

Teopernyeckre 3HaHUSL PACCMATPUBAIOTCS HA OCHOBE SMIHUPUYECKH MOJTYyYEHHBIX
U OCMBICICHHBIX (AKTOB, Pa3BUBAIOTCS I[OCIENOBATEILHO OT OJHOIO YPOBHS K
JIPYroMy, BBIMOJHSS (PYHKIIMM OOBSICHEHUS M NMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSL U
BO3MOYHOCTEN MPAKTHYECKOTO MPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX BELLECTB.

OcBoeHHEe MporpamMmbl 10 XUMHUH CHOCOOCTBYET (hOPMHPOBAHUIO MPEICTABICHUS
0 XMMHMYECKOM COCTABJISAIOLICH HAay4YHOM KapTHHBI MHUpPA B JIOTUKE €€ CHUCTEMHOU
IPUPOABI, LIEHHOCTHOTO OTHOILIECHHS K HAydYHOMY 3HAaHHMIO M METOJaM IIO3HaHUS B
Hayke. V3ydyeHne XMMUU MPOUCXOJUT C MPHUBJIICUEHUEM 3HAHUM U3 paHee U3yYEHHBIX
yueOHbIX npeameToB: «Okpyxkawomuii Mup», «buonorus. 5—7 kmaccsl» n «Pusuka. 7
KJIace».

[Ipy M3yyeHUM XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB XMUMHYECKON
HAyKW Kak OOJIaCTU COBPEMEHHOI'O €CTECTBO3HAHHUA, MPAKTHUYECKON AEesTEIbHOCTU
YeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajadya y4eOHOro
IpeaIMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMbl XMMHUYECKUX 3HAHUI — Ba)KHEHIIUX
(bakToB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX IOJOKEHUHN, JOCTYITHBIX 0000IIeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, A3blKka HAyKH, B MPHUOOIICHUH K HAyYHBIM METOJaM
MO3HAHUSA TPH W3YYEHUU BEIICCTB M XUMHUYECKUX peakiuii, B (GOPMHPOBAHUU U
pPa3BUTHH TO3HABATEIIBHBIX YMEHUU U WX MPUMEHEHUU B YUEOHO-TIO3HABATEIHHOU W
y4e0HO-MCCIIeI0BATEIHCKON ACATEIHPHOCTH, OCBOCHHH MPABIII O€30MaCHOTO O0paIeHUs
C BEUIECTBAMHU B ITIOBCETHEBHOM KU3HHU.
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[Ipy w3ydyeHWH XWMHH Ha YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHWs BaKHOE
3HaYeHUE MPUOOPENN TaKue IeNH, KakK:

dopmupoBaHue WHTEIICKTYaIbHO pa3BUTOM JUYHOCTH, TOTOBOM
K C€aMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTCILHOMY NPHHATHIO pPEIICHUH,
CIIOCOOHOW  aganmTUpoBaThcss K  OBICTPO ~ MEHSIONIMMCS  YCJIOBHSIM  KHU3HH,
HaIPaBJICHHOCTh 00YYEHUS HAa CUCTEMATHICCKOE TIPUOOIICHIE 00yJatOIIUXCs
K CaMOCTOSTEIIbHON IT03HABATEIBHOU ACATEIHHOCTH, HAYYHBIM METOAAM IIO3HAHWS,
GbOopMHPYIONTUM MOTHBAIIMI0 W PAa3BUTHE CIOCOOHOCTEW K XWUMHHU; OOECIeueHUe
YCIIOBHM, CTIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYAIOIIMMHUCS ONBITa Pa3HOOOpPa3HOM
NEATETLHOCTH, TIO3HAHWS W CaMOIIO3HAHHWS, KIFOUYECBBIX HABBIKOB (KITIOUEBBIX
KOMITCTCHIIUM), HWMCIOINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BHUJIOB
nesitenbHOCTH; (OopMHUpOBaHHE OOIIeH (DYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH,
B TOM YHCJIE YMEHUH OOBSCHATH U OIEHUBATD SBJICHUS OKPYKAIOLIEro MUPA, UCIIOJIb3Ys
3HaHUS W ONBIT, MOJYYCHHbIC MPU HU3YyYEHUU XUMHUH, TMPUMEHITh UX TPHU PEIICHUU
npo0ieM B TIOBCEAHEBHOW >KHU3HU M TPYIOBOM JACSATENBHOCTH; (HOPMUPOBAHHE Y
00y4Jaronmxcsi T'yMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
IIEHHOCTH XWUMHUYCCKUX 3HAHUW I BBIPAOOTKH DKOJOTHYECKU IIEIeCO00pa3HOTO
MOBEAICHUS B OBITY ¥ TPYJOBOU NESATEIHHOCTH B IEISX COXPAHEHHS CBOETO 3JI0POBBS U
OKpYIKaIoIIeH MPUPOTHON CPEbl; Pa3BUTHE MOTHBAIMK K O0yYEHHUIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIO ¥ CaMOBOCIIUTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEITIOBEUCCKHUX
IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TIpOWIS M HaAMpaBiICHHOCTH
JanbHENero ooy4yeHus.

OO61ee Ynciio 4acoB, pEKOMEHI0BaHHBIX JIJIs1 U3YUEHUs] XUMUH, — 136 4acoB:

B 8 Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIETIO).

COJEPXAHUME OBYUYEHUA

8 KJIACC IlepBoHayajibHble XMMUYECKHE MIOHATHS

[Ipenmer xumun. Posib XUMUUM B )KU3HU YETOBEKA. XMMHS B CUCTEME HayK. Tena u
BemecTBa. Ousznyeckre CBOMCTBA BEMIECTB. ArperatHoe coctossHue Beniects. [lonstue
0 MeTojJaxX Mo3HaHus B XuMmuu. Yuctele BemiecTBa W cMecH. CrocoObl pasiesieHus
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE dJIeMEeHThl. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB.
[IpocThie U ClIOkKHBIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyia. BajaeHTHOCTP aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcuTeNbHAas aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHAst Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTAa B COEUHEHUH.

KomnuectBo BemectBa. Momb. MonsipHas macca. B3anMOCBS3b KOJIMYECTBA,
MacChl M YMCJa CTPYKTYPHBIX €JIMHHMI] BEIIecTBa. PacyeTsl mo GopMynaM XUMHUYECKHUX
COCIMHEHUMN.

du3nNvecKre U XUMUYECKHUE SIBIICHUS. XUMHUYECKasi peakilis U ee MPU3HaAKU. 3aKOH
COXpaHEHHUs1 MacChl BEIeCTB. XMMHUUYECKHE ypaBHeHUs. Kiaccudukaius XMMUYECKUX
peakiuii (CoequHEHUs, pa3IOKEeHHs, 3aMeIleHusI, 0OMeHa).
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Xumuueckuii 5Kcnepumenm:

3HAKOMCTBO C XUMUYECKON MTOCY/I0M, MpaBuUiaMu pabOThI B JabopaTopuu
U TpremMamMu oOpalieHHsl C J1JabopaTOpHBIM O0OPYIOBAaHMEM, U3YUEHHE M OIKCAHUE
bu3MYecKuX CBOWCTB 0Opa3I[0OB HEOPTaHMUYECKUX BEIECTB, HAOMIOACHUE (PU3MYECKHUX
(maBlieHWE BOCKa, TasHUE JIbJla, pPAcTHpAaHUE caxapa B CTYIKE, KUIIEHUE U
KOHJEHCAlMsl BOJAbI) M XHMHYECKMX (TOpPEHHE CBEYH, MNPOKAIMBAHHE MEIHOM
IIPOBOJIOKHM, B3aUMOJICMCTBUE MeJla ¢ KUCJIOTOM) SIBJICHWW, HAOIIOJEHUE U OINHCAHUE
NPU3HAKOB MPOTEKAaHUsI XMMHUYECKUX peaklHil (pa3ioKeHue caxapa, B3aUMOJECHCTBUE
CEepPHOM KHCIOTHI C XJIOpPHAOM Oapus, pasznoxeHue ruapokcuma meau (1) mpwm
HarpeBaHuU, B3auMOJIeCTBUE Kele3a ¢ pactBopoM conu meau (1), uzydenue cnoco6os
pa3geneHusi cMecedl (C TMOMOINBIO MarHuTa, (GUIBTPOBAaHHE, BbIIAPUBAHHUE,
TUCTWUISILMS, XpoMmaTorpadusi), IpoBeIeHUE OUUCTKY OBAPEHHOM COJIM, HaOII0IeHNE
Y OIMCaHHE PE3yJIbTaTOB MPOBEJICHUS OIbBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS
Macchl,  CO3JaHME  MOJENeH  MOJEKyJ  (IIapOCTEepKHEBBIX).  BakHelime
NPeJCTABUTEIH HEOPraHMYECKUX BeIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3iieMeHT M mpoctoe
BenlecTBo. HaxoxaeHue Kuciopoaa B Npupoae, GU3NYecKue U XUMUUYECKHE CBOMCTBA
(peakuuu ropenusi). Oxcunpl. IIpumenenune xkuciopoga. CrnocoObl MOTYYECHUS
KHCJIOpOJa B JJAOOpaTOpUU U MPOMBINIIEHHOCTH. KpyroBopoT Kuciaopoaa B IpHPOJE.
O30H — a;I0TpOoNHAs MOIU(HUKALUS KHUCIOPOA.

TernoBoit 3PGeKT XMMUYECKON peakllK, TEPMOXUMUYECKUE YPABHEHU S, K30~ U
SHJIOTEPMHUYECKUE PEAKIMU. TOIUIMBO: Yroyib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3 (DeKTa, pa3pylIeHHEe 030HOBOTO CIIOA.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkzaeHue Bomopoaa B IPUPOJE,
duznyeckue U XMMHYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOoco0bl noyueHus. Kuciorsl u
COJIH.

MousipHbIit 00beM Ta30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoMCTBa BObL. Bona kak pactBopurens. PactBopel. HackilieHHbIE 1
HEHACBILLEHHbIE pacTBOPbI. PacTBOpUMOCTE BeliecTs B BoAe. MaccoBas 101 BEIleCTBa
B pacTBOpe. XMMHUYECKHEe CBOMCTBA BOAbl. OcHOBaHMS. Posib pacTBOPOB B MPUPOJIE U B
KW3HU yenoBeka. KpyroBopoT BoJibl B mpupoe. 3arpsi3HEHUE TPUPOIHBIX BoA. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJ.

Knaccudukauus Heopranmyeckux coeauHeHuidl. Oxcuabl. Krnaccudukarms
OKCHJIOB: coJieoOpa3yroine (OCHOBHBIE, KUCIOTHbIE, aM(OTEepHBIE)

u HecosneoOpazyromue. Homenknarypa okcuioB. dusnyeckne 1 XuMUYECKUE CBOMCTBA
okcuoB. [lomydyeHue okcuIoB.

OcHoBanus. Knaccudukanus oCHOBaHUI: 1I€JI0YM U HEPACTBOPUMbIE OCHOBAHMUSI.
HomenknaTtypa ocHoBaHu. PU3HUECKHE U XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[TomydyeHnrne OCHOBaHMM.

Kucnotel. Knaccuduxarmus kucnor. Homenkmatrypa kucimoT. duszmueckue U
XAMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTn MeTamioB H.H. bekerosa. [lomyuenue
KHCIJIOT.

Comn. HomeHknarypa conei.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA coliei. [Toyuenue conen.
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I'eneTnueckas cBS3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCTMHEHUN. Xumuueckuil
9KCHEepUMeHm.:

KAUECTBEHHOE ONPEACIICHUE COJACPKAaHMUS KHUCIOPOJa B BO3IyXE, IOJIyYECHUE,
coOupaHue, pacro3HaBaHHUE€ M M3YyUYCHHE CBOMCTB KHUCIOpOja, HaOJo/IeHHe
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCIOBHUS BOZHHMKHOBEHHS M MPEKPALLICHUS
roperusi (moxkapa), 0O3HAKOMJIEHUE C OOpa3laMH OKCHUIOB U OMHCAHUE HUX CBOWCTB,
NOJIy4eHHe, cOoOMpaHue, pacno3HaBaHWE M HM3YyYEHHE CBOMCTB BOJOpoAa (TOpEHHE),
B3auMoJielicTBue Bojgopoaa ¢ okcugom wmeau (1)  (Bo3MOXHO uCHONIB30BaHUE
BUJICOMATEpHANioB), HaOmIOJeHHe OOpa3loB BEIIECTB KOJMYECTBOM |  MOIb,
UCCJIEIOBAHNE OCOOEHHOCTEN PacTBOPEHHs BEIIECTB C Pa3IMYHOM PacTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEW PacCTBOPEHHOTO
BEI[ECTBA, B3aMMOJIEUCTBUE BOJBI C METallaMH (HATPUEM M KallbliieM) (BO3MOXHO
UCII0JIb30BAHUE BUICOMATEPUAIIOB), HCCIIeIOBaHNE 00pa3Il0B HEOPTAHUUECKHUX BEIIECTB
pPa3IMYHBIX KJIACCOB, HAOMIOJACHUE HM3MEHEHHUs OKPACKW HHAMKATOPOB B pacTBOpax
KHCJIOT U IIEJ0YeH, n3ydeHue B3aumoeicteus okcuaa meau (I1) ¢ pactBopom cepHoi
KHUCJIOTBI, KACIIOT C METAJNIaMH, PEaKIUi HEUTpaIu3aluu, NoJIy4YeHUEe HEPACTBOPUMBIX
OCHOBaHHWI, BBITECHEHHE OJHOTO MeETajula JPYTMM U3 pPacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAIBHBIX 3aga4 Mo TeMme «Baxueimme KJIACCBI
HEOPraHUYECKUX COCIUHEHHIN.

IHepuoanuecknii 3akoH u Ilepuoauveckas cucreMa xumMudeckux iemenros JI.H.
MenpaeJieeBa. Crpoenune aTOMOB. Xumnueckas CBA3b.
OKHCINTETLHOBOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKK KIacCUPUKAIIMU XUMHUECKUX dJIeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILEIOYHBIE U IETOYHO3EMENIbHBIE METAIbI, FaJOT€Hbl, UHEPTHBIE
rasbl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[Tepuonnueckui 3akoH. llepuognueckas cucrema XUMUYECKUX 3yemMeHTOB J[.H.
MenneneeBa. Kopotkomnepuonnas u jumHHONepuonHas (opmer [lepuoanueckoit
cucteMbl xuMuieckux aneMeHToB [[.1. Menneneea. [leproasl u rpynibsl. u3ndeckuii
CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snuep. M3otombl. DnekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 xumMuyeckux siemeHToB [lepuoanueckoit
cucrembl J[.M. MenneneeBa. XapakTepuCTHKa XHUMHUYECKOIO JJIEMEHTa IO €ro
noJioxkeHuto B Ilepunonnueckon cucreme .M. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paanyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNaM U repuoaaM. 3HaueHue
[lepnognueckoro 3akoHa u llepuonnueckoil CUCTEMBI XMMHYECKHUX JJIEMEHTOB IS
pasBuTus HayKu U npakTuku. J[.1. MeHeneeB — yueHbIN U IpaKJaHH.

Xumuyeckass cBs3b. KoBaneHTHas (mojsipHas W HENOJISIpHAsl)  CBA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb oxucneHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. I[Iponecchb
OKUCJIEHUSI W BOCCTaHOBJIEHMS. OKHCIUTENM M BOCCTAHOBUTENIU. Xumuueckuil
9KCHEPUMEHM.:

u3ydeHre o0pa3oB BEIIeCTB METAIJIOB U HEMETAIIJIOB, B3aUMO/ICIICTBHIE
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THIPOKCHIA I[MHKA C pacTBOpaMU KHCIOT M IeJoYeH, IPOBEICHUE OIIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (FOpeHHeE,
PCaKIuy pa3IoKEeHUs, COSTUHCHHS).

Medsicnpeomemnole cés3u

Peanu3zanusi MEXIPEIMETHBIX CBSI3eH MpPU M3YyYCHHHM XUMHH B 8 Kiacce
OCYIIIECTBIISICTCSI Yepe3 HCITOJIb30BAHME KaK OOIIUX CSCTCCTBCHHO-HAYYHBIX ITOHSITHM,
TaK W TIOHATUH, SBJIIOIIAXCS CHCTEMHBIMH JUIS  OTJACIBHBIX  IMPEIAMETOB
€CTECTBCHHOHAYYHOTO IIUKJIA.

OOmure ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAYYHBIA (PaKT, THITOTE3a, TCOPHS, 3aKOH,
aHalln3, CHUHTE3, KiIacCu(UKAKs, TCPUOANYHOCTh, HAOIIIOCHUE, OSKCIICPUMECHT,
MOJICTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusnka: MaTepus, aToOM, 3JCKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIIbI,
PagNOaKTUBHOCTh, MOJICKYJIa, DJJICKTPUYCCKUN 3aps], BEIIECTBO, TEIO0, OOBEM,
arperaTHOE COCTOSIHHC BEICCTBA, a3, (PU3MUYCCKHC BEIMYMHBI, CIMHMIIBI U3MEPCHHUS,
KOCMOC, TUIaHETHI, 3Be3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadus: arMmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOJIbI, ITOJC3HBIC
UCKOTIaeMbIE, TOIUTHBO, BOJTHBIC PECYPCHI.

9 KVIACC BemecTBo ¥ XMMHUYECKas peaKIus

Ilepnogmueckuit 3akoH. llepmonnueckas crucrema XMMHYECKHX 3jieMeHTOB J[.U.
MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KaHs, KAIBIUA U UX COEIMHEHUNA B COOTBETCTBUH
C IIOJIO’KEHHUEM DIIEMEHTOB B [leproinueckoi CuCTeMe U CTPOEHUEM MX ATOMOB.

CrpoeHue BenecTBa: BUIbl XMMUYECKOU CBSA3U. THIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH W BUAA
XUMHYECKOM CBA3H.

Knaccudpukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3jIM4YHBIM  KJacCaM HEOPTraHWYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPTaHUUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX peakUuid MO pa3iuvHbIM MpU3HaKaMm (M0 YUCIY U
COCTaBy Y4YacTBYIOUIMX B PEAKIMU BELIECTB, O TEIUIOBOMY 3(PPEeKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCICHHUS] XUMUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U SJHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHMUS.

[lonsiTue 0 cKOpocTH XUMHUYECKOW peakiuu. [loHsiTue 00 o00paTuMbIX |
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[OHSATHE O TOMOIeHHBIX M Te€TePOrE€HHBIX
peakumsax. Ilonsarue o karaimuse. [lonstue o xumuuyeckoM paBHoBecuu. Dakrtopsl,
BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW pPEaKIMUM U TOJIOKEHHE XUMHUYECKOIO

paBHOBECHSL.
OKUCANTETLHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN Oaytanc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKunu. CocraBienue YpPaBHEHUU

OKHCJIUTCIIPHOBOCCTAHOBUTEIBHBIX PEAKIUK C UCIOJIB30BAaHUEM METO/A 3JICKTPOHHOIO
Oaanca.
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Teopus >IEKTPOJUTUYECKON JTUCCOLMAIMHU. IJICKTPOJIUTHI W HEIJIEKTPOJIMTHI.
Karuvonbl, aHuoHbl. MexaHuU3M AUCCOLMALMM BEUIECTB C Pa3IMYHBIMU BHIAMHU
xuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu moHHOro oOMeHa. YCIOBHS NPOTEKAHHS pPEaKIUi HMOHHOrO OOMEHa,
MOJIHBIE U COKpalleHHbIE MOHHBIC ypaBHEHUs1 peakiuii. CBONWCTBAa KUCIOT, OCHOBAaHUM
U COJIel B CBETE MPEACTaBICHUM 00 3JEKTPOIUTHUECKOMN qucconuanui. KauecTBeHHbIE
peakunu Ha MOHBL. [IoHsITHE O TUAPOIN3E CONel. Xumuueckuti IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYeCKUX
BEILIECTB — METAJUIOB U HEMETAIIOB (TpaduTa U ajiMasza), CIOKHBIX BEHIECTB (XJIOpua
HATpHs), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU PEaKIMu OT BO3ICUCTBUS
pa3nuuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOIPOBOJHOCTA PACTBOPOB BEIIECTB,
npouecca JUCCOLMALMU  KHUCIIOT, WLIeioued U cosied (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), MPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOMIUX MPU3HAKH MPOTEKAHUS
peakiuii HoHHOTO oOMeHa (00pa3oBaHMe OcajiKa, BhIJIETICHUE Ta3a, 00pa3oBaHKUe BOJIbI),
OTBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(ropeHue, peakiuy pa3ioXKEHUs, COCIUHEHHUs), paClO3HABaHHUE HEOPTaHUYECKUX
BEII[ECTB C MTOMOIIBI0O KAYECTBEHHBIX PEAKIMi Ha MOHBI, PEIICHUE IKCIIEPUMEHTATIbHBIX
3a/1ay.

HemeTasnibl 4 MX coeIMHEHU S

O6mass  xapakTepucTtuka ramoreHoB. (OCOOEHHOCTH  CTPOCHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEILECTB — rajJOreHoB. XUMHUYECKUE CBOMCTBA Ha MpUMEpPE XJIOpa (B3aUMOJECHCTBUE C
MeTajulaMM, HeMeTalulaMu, Iiejgodamu). XjopoBogopona. CongHas — KHCIIOTAa,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE, MPUMEHEHHUE. [[elicTBHE XJIOpa M XJIOPOBOJOpOAA
Ha OpraHU3M YesioBeKa. Baykuei e XIopuasl U UX HaXO0XKJACHUE B IPUPOJIE.

O6mrass xapaktepuctuka diemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenne u (uU3MYECKHME CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPBHI.
AmnorpornHble MOAUGUKAIIMU KHUCIOPOJa U Cepbl. XWMUYECKHE CBONCTBA CEpHI.
CepoBonopoJ, cTpoeHue, (pU3NYecKue M XUMHYECKHe CBOMCTBa. OKCHIBI CEephbl KAk
MPEACTABUTENIM KUCIOTHBIX OKCHIOB. CepHasi KHUCIOTa, (PU3MYECKUE U XUMHUYECKHE
cBOMcCTBa (00IIME KaK MPeCTaBUTENS Kiacca KUCIOT U crenuduueckre). XuMUYecKue
peaKkiuu, JIekKaliye B OCHOBE MPOMBIIIEHHOTO Croco0a MOoayyYeHus: CEpHOM KUCIIOTHI.
[Tpumenenue. Conn CepHOW KHUCIOTHI, KAadeCTBEHHAsh peaKkuus Ha Cyib(aT-uoH.
HaxoxneHnue ceppl M €€ COCOUHEHHUM B MNPUPOAE. XHUMHUUYECKOE 3arpsA3HEHUE
OKpY’Karollel cpeibl COeTMHEHUSIMU CePbl (KUCIOTHBIC JOX/IH, 3aTPsI3HEHUE BO3/lyXa U
BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUSI.

O6mras xapaktepuctuka 3eMeHToB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIEC CTETICHU OKUCIICHUS.

A3oT, pacmpocTpaHeHue B TpHpoze, (U3MUECKHE W XUMHUYECKHE CBOMCTBA.
KpyroBoport azora B mpupoje. AMMuUak, ero pu3ndeckne u XuMUIECKIe CBONCTBA,
nosiyueHue u npumeHenue. Conn aMMOHUs, UX (PU3NYECKUEe W XUMUYECKHE CBOWCTBA,
npuMeHenre. KauecTBeHHasi peakidsi HAa HOHBI aMMOHMS. A30THasi KHUCJIOTa, €€
noyiyueHue, Gu3nuecKkue U XMMUYECKUE CBOMCTBa (00IMe Kak MpeACTaBUTENs Kiacca
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KUCIIOT U crienuduueckue). VMcnonab30BaHne HUTPATOB U COJIEM aMMOHHUS B KauecTBE
MUHEpaIbHBIX  yAOOpeHHH. XHUMHUYECKOE 3arpsi3HEHHE  OKpyKaloleh  cpeibl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE T0XK/IH, 3arps3HEHUE BO3yXa, IOYBHI U BOJIOEMOB).

®docdop, amtorponHbie Moaudukanuu Qocdopa, GU3NUESCKHE U XUMHUYECKHC
cBoictBa. Oxcun docdopa (V) u dochopnHas kucinora, Gpuanyeckue U XUMUYECKUE
cBoiicTBa, momydenue. McnonszoBanue QocharoB B Ka4eCTBe
MUHEPAJIbHBIX YJI0OpEHUI.

Obmass xapaktepuctuka 31eMeHTOB IVA-rpynmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCICHHUSI.

Yrnepon, amoTponHbie MOoIU(UKAIIMK, PACIPOCTPAHEHHE B MIPUPOE, GU3NUYECKUE
U XUMHUYecKHe cBoicTBa. Ancop6mms. KpyroBopor yriepoga B mpupoae. OKCHAbI
yraepoja, ux (GU3n4ecKue U XMMHUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIC OPraHU3MBI,
MOJIy4YCHUE M TpPUMEHEHUE. OKOJOTUYECKHE TMPOOJIEMbl, CBA3aHHBIE C OKCHIOM
yraepoga (1V), rumoreza rinobanbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3 (dEKT.
VYronbHasg KUCIIOTa U €€ COJU, UX (U3HUYECKUE U XMMUYECKUE CBOMCTBA, MOJyUYeHUE U
npumeHeHue. KauectBeHHast peakiusi Ha kapOoHaT-MOHbI. Vcrnonap30BaHne kKapOOHATOB
B OBITY, MEIMIIMHE, MPOMBIIIJICHHOCTH U CEJIHCKOM XO35HCTBE.

[TepBoHavyaIbHBIE TOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, dTaH, STWIEH, alleTWICH, STaHOJ, TJIMIEPUH, YKCYCHas KHUCIIOTA).
[TpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB (YToJib, PUPOIHEIN Ta3, HE(Th), TPOTYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[TonsiTHe 0 OMONMOTHYECKN BaXKHBIX BEIIECTBAX: )KHpaxX, OENKax, yriaeBoaax — U UX
pOJIM B KU3HH YelIoBeKa. MaTepHualbHOE €UHCTBO OPTaHWYECKUX W HEOPTAaHHMYECKHUX
COEINHEHUH.

Kpemnwnii, ero gusndyeckue u XMMHUYECKUE CBOWCTBA, MOJyUYCHUE U MIPUMEHEHUE.
Coenunenust kpemHusi B npupoje. Obmue npencrabienus 06 okcuzae kpemuaus (1V) u
KpeMHueBoi kuciore. CHIUKATBl, WX HUCIOJb30BaHWE B OBITY, MEIUIIMHE,
MPOMBIIIUICHHOCTU. BakHeilmue CcTpouTenbHbIE MaTepualibl: KepaMHKa, CTEeKJIO,
IIEMEHT, 0eTOH, jkeye300eToH. [IpobiieMbl 6€30MMacCHOr0 MCIOJIB30BAHMS CTPOUTEIBHBIX
MaTepUasoB B MOBCEAHEBHOMN KU3HU. XuMUUECKUll IKCHEPUMEHN.:

M3yuyeHHEe OO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOM KHUCJIOTHI,
MIPOBEICHNE KAYECTBECHHBIX PEAKIMN Ha XJIOPHU-UOHBI W HAOJIOJCHHUE MPU3HAKOB MX
MPOTEKaHUS, ONBITHI, OTPAKAIOIIHNE (U3UICCKUE U XUMHYECKUE CBOWCTBA TAJIOTCHOB H
UX COeNWHEHUN (BO3MOXKHO HCIOJIh30BAHUE BHUICOMATEPUAIOB), O3HAKOMIICHHE C
oOpaznamMu  XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHWE C oOpa3lamMu cepbl U ee
COeMHEHUSIMH (BO3MOKHO MCIOJIb30BaHNE BHIEOMATEpHAIOB), HAOIIOIeHHE TTpoliecca
o0yriiMBaHMs caxapa Mmoj JAeMCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUYEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEPHOM KHUCJIOTHI, MPOBEJCHHWE KadeCTBEHHOU
peaknuu Ha Cynb(}aT-uoH W HAOJIOJCHUE TIPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHHUE C
dbu3nueckuMu  CBOWMCTBaMHM  a30oTa, ¢Gochopa W WX COCNUHEHHA (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEpPUAJIOB), oOpa3liaMHu a30THBIX U (OCPOPHBIX yIOOPEHUI,
MOJIy4eHHE, coOOMpaHue, pacro3HABaHWE M W3YYEHUE CBOWCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEAKIMN HAa MOH aMMOHMS W (GocdaT-uOH W W3yUYEHHUE MPU3HAKOB UX
NpPOTEKaHUsl, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEJbIO

10
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(BO3MO>XHO HCHOJB30BaHUE BHUIIEOMATEPHAIIOB), U3YUYEHUE MOJIENEH KpUCTaUIMUECKUX
pemieTok anmaza, rpadura, QymiepeHa, O3HAKOMJIEHHE C TMPOLECCOM aJCcopOIUH
PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIE€M U YCTPOMCTBOM IPOTHBOTrasa,
MOJIy4eHHe, COOMpaHHe, pacro3HaBaHWE M W3yYEHHUE CBOWCTB YIJIEKUCIIOIO rasa,
MPOBEICHUE KAueCTBEHHBIX pEeaKIMil Ha KapOOHAT WU CUJIMKAT-UOHBI U HU3Yy4YCHHE
IIPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMIICHME C  MNPOAYKIMEHM  CHUIIMKATHOU
MIPOMBIIIJIEHHOCTH, PENICHHE HJKCHEPUMEHTAJIbHBIX 3a1ay 10 TeMme «BaxHewnine
HEMETAJUTbI U UX COCIUHECHUS». MeTa/ulbl U UX COeIMHEHUS

OOmias xapakTepUCTUKa XUMHUYECKUX 3JIE€MEHTOB — METaJUIOB HAa OCHOBAaHUH HX
nonokenus B llepuonnueckon cucreme xummyeckux sneMeHtoB J[.M. Menaeneesa u
ctpoeHus atoMmoB. CTpoeHHe MeTauioB. Meramnyeckas CBS3b M METAJIMYECKas
KPUCTAUINYECKAsl PEIIETKA. OJJEKTPOXUMUYECKUN Pl HANpSHKEHH  METaJUIoB.
®duznyueckne M XUMHUYECKHME CBoicTBa MeTauioB. OOmue crnocoObl MOTy4YeHUs
METAJIJIOB.

[ToHsiTHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOppo3uu. CIuiaBbl
(ctanp, 4yTryH, JIOPATIOMUAHUN, OpOH3a) U UX MIPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[lenoynple MeTawibl: MojokeHue B Ileproanyueckoil cUCTEME XHUMHYECKUX
sanemeHnToB J[.MI. MenaeneeBa, CTpOE€HHE HUX aTOMOB, HAXOXICHUE B MPHUPOJE.
®duznyeckrue U XMMUYECKHE CBOWCTBa (HAa mpuMmepe HaTpus U Kanus). OKcuabsl U
TUIPOKCUIBI HATpUs U Kanud. [[puMeHeHre MEeT0UYHbIX METAIIJIOB U UX COCTUHECHUI.

[I{er0yHO3E€MENBbHBIE METAJJIBI MATHUM M KAJIBLIUM: MOJIOXKEHHE B [lepnoanyeckon
cucteMe xumuueckux sneMeHToB [[.M. MeneneeBa, CTpO€HUE X aTOMOB, HAXOXKICHUE
B mpupone. Pu3nyeckue M XMMHUYECKHE CBOWCTBA MAarHus M KaublLusA. BakHeimue
COEIMHEHMS Kalbliusl (OKCUZ, THAPOKCUM, coiu). KEeCcTKOCTb BOJbI U CIIOCOOBI €€
YCTpPaHEHHUS.

AmromuHuii: nosoxeHue B [lepuoanueckoi cucreme xuMuueckux anemeHtoB ..
MenneneeBa, CTPOCHHE aTOMa, HAaXOXJeHHE B mpuponae. dusznueckue u XMMUYECKUE
CBOMCTBa atOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUIA U TUAPOKCH 1A aTFOMUHHUSL.

Keneszo: nmonoxenue B Ilepuoanyeckor cucreMe XUMHYECKHUX 3jieMeHToB JI.M.
MenzeneeBa, CTpOCHUE aTOMa, HaXOXAeHUE B npupoae. Ouzndyeckue M XUMHUUECKUE
cBoiicTBa xene3a. Oxkeunpl, ruipokcuibl u conu xkenesa (1) u xenesa (l11), ux cocras,
CBOWCTBA U NOJyYeHUE. Xumuueckuu dKCnepumMenm.:

O3HAaKOMJIEHHE C 00pa3laMyd METaJUIOB U CIUIABOB, UX (PM3MUECKMMHU CBOMCTBAMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPUAIIOB), 0COOCHHOCTEHN B3aMMOJICUCTBUS OKCUAA KAJIbIIMS U HAaTPUs C BOAOU
(BO3MOKHO HCIIOJIB30BaHUE BUIEOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB AKECTKOW BOJIbI,
mpoliecca  TOpeHHs — JKele3a B KHUCIOpoAe  (BO3MOXKHO — HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KaYE€CTBEHHBIX PEAKIM Ha HOHBI (MarHus,
Kanmblus, anmomMuHud, nuHka, keneza (1) u xenesa (Ill), mexu (Il), mabmonenue u
ONHMCAaHHUE MPOILIECCOB OKPAIIUBAHUS IJIAMEHHM HOHAMU HATPUs, Kalausl U KaJbLIMS
(BO3MOXXHO HCIIOJIB30BaHHUE BHUICOMATEPHAIOB), HMCCIeAOBaHUEe aM(OTEPHBIX CBOMCTB
TUAPOKCUA AIFOMUHUS TUJPOKCHUJIA IIUHKA, PEIICHUE SKCIIEPUMEHTANbHBIX 3a]ay 0
Teme «BaXHeHIlne METAJUTBI U UX COCTMHEHUS». XUMUSA U OKPY/KAKIIAas cpeaa
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BemectBa u Matepuanbsl B IOBCEIHEBHOM JKM3HM uejoBeka. beszomacHoe
UCIIOJIb30BAaHUE BELIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momoums npu
XMUMHUYECKUX 0XKOTaxX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarouleil cpeapl (IpenenbHas —JIOMycTUMas
koHIeHTpauus BemecTB (nanee — IIJIK). Ponp XuMum B pemieHMHM 3KOJOTHYECKHX
npoOiaeM. Xumuueckuii 3KCnepumenm.

u3y4eHne o0pas3oB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, IIOJTMMEPHBIC
MaTepHabl).
Meorcnpeomemmnule cesazu

Peasmszanust MexXnpeaMeTHBIX CBSA3€M IPU M3YyYEeHMH XUMHM B 9 Kiacce
OCYLIECTBJISIETCSA Yepe3 HCIOIb30BaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX NOHSITHIA,
TaK W TIOHATHW, SBIMIIOIIMXCA CHCTEMHBIMH JUISl  OTHENBHBIX  IIPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIM (akT, TMIIOTE3a, 3aKOH, TEOpus,
aHallu3, CHUHTE3, Kiaccu(uKauus, NEePUOAUYHOCTb, HAOIIOJCHUE, HKCIEPUMEHT,
MOJICJIMPOBAaHUE, MU3MEPEHHUE, MOJEIb, SBJIEHUE, MapHUKOBBIN 3((EKT, TeXHOJIOoTus,
MaTepHaIbl.

®uzuka: maTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, H3O0TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJa, dJIEKTPUUYECKUNA 3apsisl, TPOBOJHUKH, MOTYIPOBOJIHHKH,
TUAJIEKTPUKH, (POTOIIIEMEHT, BELIECTBO, TENO, 00BEM, arpEraTHOE COCTOSHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAsh pEIIEeTKa, CIUIABbl, (PU3UYECKHE
BEJIMYMHBI, €AUHUIBI HU3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[bI,
CounHize.

buonorusa: ¢orocuHTe3, napixaHue, Ouocdepa, HIKOCUCTEMA, MHUHEPATbHBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE TMOPOJIbI, TMOJE3HBIC
VICKOITa€MbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyeHne XxMMuUM Ha ypOBHE OCHOBHOTO OOILEro O0Opa3oBaHUsl HANpPABIECHO Ha
JOCTHKEHHE OOYyJYaIOUUMUCS JIMYHOCTHBIX, METAlpPeIMETHBIX W TMPEAMETHBIX
Pe3yJIbTaTOB OCBOCHHUS y4EOHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUSI IPOTPAMMbl OCHOBHOTO 001IIeTO 00pa30BaHMs
JIOCTHTAIOTCSI B XOjle OOy4YeHUST XUMHUU B €IWHCTBE Y4e€OHOM W BOCIUTATEIHLHOU
JESATETLHOCTH B COOTBETCTBUH C TPAUIIUOHHBIMU POCCUUCKUMU COIIMOKYIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, TPUHATHIMH B OOIIECTBE TNPaBUIAMH H
HOPMaMH TIOBEJIICHHS M CIIOCOOCTBYIOT IpOIlECCaM CaMOTIO3HAHUS, CaMOpPa3BUTHS U
coIMaau3aIuu 00yJarommxcsl.

JImaHOCTHEIE pe3yIbTaThI OTpaXKaroT TOTOBHOCTh oOyJaromuxcst
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PYKOBOJICTBOBATbCA CHCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUA U PACIIMPEHUE
OTIBITA JIESITENILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:
1) naTpUOTHYECKOTO BOCTIMTAHUS:

LEHHOCTHOT'O OTHOUIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEOUI0, MOHMMAaHWs 3HAYCHHS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOT0 O00IIecTBa, CHOCOOHOCTH BIAJCTh JOCTOBEpHOW HHGpOpManuendn o
NEPENOBbIX JIOCTHKEHUSX M OTKPBITUSX MHUPOBOM H OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOIICTBE MHpa 1 OOIIECTBA;

2) TPAKIAHCKOT0 BOCITUTAHMA:

MIPEACTABICHHS O COLMAIBHBIX HOPMaX M MPaBHJIAX MEXINYHOCTHBIX OTHOIICHHIA
B KOJUICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH,
y4eOHOUCCIIE10BaTENbCKON, TBOPUECKOM U IPYTrUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  INPU  BBIIOJHEHUM  Y4EOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBIIOJHEHUM XUMHYECKHX JKCIIEPUMEHTOB, CO3/1aHUU
y4€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIU B INpOLIECCe
TON y4yeOHOM AESITETbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE U IOCTYIKHU
CBOMX TOBApHILEH C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C y4E€TOM OCO3HAHUS
ITOCJIEACTBUN IMOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSL:

MHUPOBO33PEHUYECKUX TMPEJCTABICHUNA O BEIIECTBE W XHMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTaBIISIOIIMX OCHOBY
JUIsl TIOHUMAHMSI CYUIHOCTH HAyYHOW KapTHHBI MUpa, MPEACTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX UEJIOBEKa C MPUPOJHON CPEIOH,
0 pOJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIX MOTHUBOB, HAIIPABJIEHHBIX HA MOJyYEHHE HOBBIX 3HAHUI
N0 XUMHH, HEOOXOIMMBIX Al OOBSICHEHHsS HaOJIIOJaeMbIX MPOLECCOB U SIBICHUH;
N03HaBaTEJIbHOM, THPOPMAIITMOHHON U YNTATENIbCKON KYJIbTYPBI, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM pabOThl € Yy4YeOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoOu,
JOCTYIHBIMU T€XHUYECKUMHU CPEICTBAaMU MH(OPMAIIMOHHBIX TEXHOJIOTHIA; HHTEpeca K
00y4YEHUIO U IO3HAHMIO, JTI0003HATEIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caM000pa30BaHUIO, TPOEKTHOW U MCCIEN0BATENIbCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAPABICHHOCTU U YPOBHS 00yUYEeHUS B AAJIbHEUILIEM;
4) popMupoBaHUs KYJIbTYPHI 310POBbSI:

OCO3HaHMUSI LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 30pPOBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 *U3HHU, OCO3HAHUS MOCIEACTBUN U HETIPUATUS BPEIHBIX
OpUBbIUEK (YMOTpEOJIEHUST alKOTOJs, HAPKOTUKOB, KYypEHHs), HEOOXOAMMOCTU
coOJII0/IeHHs TIpaBuJl 0€30MacHOCTU MpU OOpaIIeHUH C XUMUYECKUMH BEIECTBAMHU B
OBITY U peabHOU KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpeca K MPaKTUYECKOMY HM3y4UeHHIO0 Mpodeccuit M Tpyda pas3iudHOTO poja,
YBaXEHUE K TPYAY M pe3yJpTaTaM TPYyAOBOW IEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
NPUMEHEHHUs MPEAMETHBIX 3HAaHUM MO XMMHH, OCO3HAHHOTO BhIOOpa MHIUBUAYATbHOU
TPACKTOPUHM TMPOJOJIKEHHUs] 0O0pa3oBaHUS C YYE€TOM JHUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHEHIHOU
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po(eCCUOHATIBHON JESITEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHI, TOTOBHOCTH
alarTUpOBaThCs B MPO(HECCHOHATIBHOM Cperie;
6) IK0JIOrH4YeCKOro BOCIIUTAHUS

HKOJIOTMYECKHU LEIECO00Pa3HOr0 OTHOUIEHHSI K IPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILECTBOBaHUs, IOHUMAaHUs IEHHOCTHU 3/10pOBOT0O U OE€3011aCHOTO
o0Opa3a »H3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (HU3UYECKOMY U
ICUXUYECKOMY 3/10pOBbIO, OCO3HaHMS ILIEHHOCTH COOIOEHHUS IpaBui Oe30IacHOTO
MOBE/ICHUS MPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 3J0OPOBBIO
Y JKU3HH JII0JIEH; ClIOCOOHOCTH MPUMEHSTh 3HAHMS, MTOJTydaeMble PU U3yUYEeHUU XUMUH,
JUIS PELICHMs 3a7ad, CBSI3aHHBIX C OKPYXKAIOWIEW INPUPONHOU CPEAOW, INMOBBIIICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHUA TTI00AIBHOIO XapaKTepa 3KOJIOTMYECKUX
npobsieM U MyTell MX peleHUs IMOCPEICTBOM METOA0B XHMMHH; 3SKOJIOIMUECKOIO
MBIIIJICHUS, yMEHUS PYKOBOJCTBOBATHCS UM B MIO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMATIbHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX PpE3YJbTAaTOB  BBIACISAIOT  3HAYMMBbIC TUISL
(GbopMHpOBaHUS MHUPOBO33pEHHUs OOLIEHAYYHBbIE TMOHATUS (3aKOH, TEOpHs, MPUHIIHUIIL,
runoresa, Gakrt, CuCTeMa, MPOIECC, SKCIEPUMEHT U JIPYroe), KOTOPbIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHWM U3 3THX
npeaMeToB (OPMHUPOBATH MPEACTABICHUE O LEJIOCTHOM HAYYHOW KapTWHE MUpa, U
YHUBEpCalbHble  y4eOHble  JeHCTBUA  (MMO3HABaTElbHbIE, = KOMMYHHUKATHUBHBIE,
pEeryJsiTUBHBIE), KOTOpble oOecneyuBaroT  (OpMUPOBaHHME TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO YU€OHOU NEATEIBHOCTH.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUA ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

YMEHHE UCTO0JIb30BATh MPUEMBbI JIOTUYECKOT'O MBIIIJICHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICIT XUMUYECKUX TOHSATUM (BBIACISATh WX XapakKTEepHbIE MPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU TOHSATUSMHU), MCIOJB30BaTh TMOHATHS IS
O0OBACHEHHS OTIENBHBIX (DAaKTOB U SBJICHUM, BHIOMPATh OCHOBAHUS U KPUTECPUU IS
KJaccu(UKaMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaKIMi, yCTaHABIWBATH
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIy OOBEKTaMH W3Y4YCHHS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHIYKTHUBHBIE, AEAYKTUBHbBIC, [0 AHAJOTHUH), MPOBOJAUTH BBIBOJBI U
3aKIIIOUYCHUS;

YMEHHE TPUMEHSATH B TPOIECCEe TO3HAHUS TOHATUA (TpeAMETHBIE u
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIOJb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HaK (CHUMBOJI DJJIEMEHTa), XHUMHUYecKas ¢GopMyslia U YypaBHEHHUE
XUMHUYECKON peaKIud — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YY€TOM ITHUX
MOJICIBHBIX TIPEACTABICHUM BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
H3y4yaeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB M XHUMHUYECKUX PEAKIUM, BBISBISITH
o0Imuye 3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBICE CBS3M M MPOTHUBOPEUYHUS B
M3y4aeMbIX IpoIleccax U siBjicHusX. ba3oBble ucciieoBaTeIbCKUE 1eiiCTBUA:
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YMEHHE HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAadyeCTBE HMHCTPYMEHTA
NO3HAHMs, a TAKKE€ B KaueCTBE OCHOBBI M1 (DOPMHPOBAHUS TUIIOTE3BI 11O IPOBEPKE
IPABWJIBHOCTH BBICKA3bIBAEMBIX CYXACHMI; MPUOOPETEHHE OIbITA MO MJIAHUPOBAHUIO,
OpraHM3ali U TPOBEJCHUIO YYEHMUYECKHUX HKCIEPUMEHTOB, YMEHUE HaOII0JaTh 3a
XOZIOM TIPOIECCA, CAMOCTOSITEIbHO IPOTHO3UPOBAaTh €ro pe3ysbTar, (popMyIMpoBaTh
0000IIeHNsT W BBIBOABI IO pe3yidbTaTaM MPOBEJCHHOIO OIbITa, HCCIEIOBaHUS,
COCTaBJISITh OTYET O MPOJIETAHHON padorTe.

Pabora ¢ nndopmanmeii:

YMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIUIO PA3TUIHBIX
BUJOB H  (QOpPM  TPEACTaBICHUSA, TMOJYy4aeMyl0 U3  pa3HbIX HCTOYHUKOB
(Hay4HOMNOMYJISIpHAsl JUTEpaTypa XUMHUYECKOIO COJEpXaHHs, CIpPaBOYHBIE MOCOOUS,
pecypchl HTepHETa), KpUTUYECKH OLIEHMBATh IMPOTHBOPEUMBYI0 U HEJOCTOBEPHYIO
uHdOpMaIHIo;

YMEHHE MIPUMEHSTh pa3IMuHble METO/IbI U 3alpOChl IIPU MOUCKE U 0TOOpE
MHGOpPMAIIMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX JJIsl BBIMOJIHEHUS YU€OHBIX
U TO3HABAaTENbHBIX 3a7ad OINpPEACICHHOrO0 THUIla, NMPUOOpPETEeHHE OmbiTa B 001acTu
UCIIOJIb30BaHUSl  MH(QOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,  OBJaJI€HUE
KyJIbTYpOMl =~ aKTUBHOTO  MCIOJB30BaHUS  PA3jIMYHBIX  TIOMCKOBBIX  CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpPAaTh ONTHUMANbHYIO (OpMy NpencTaBiieHUs HHGOpMALUU U
WUTIOCTPUPOBATh pElIaeMble 3a/1a4yd HECJOKHBIMUA CXEMaMH, AUarpaMMaMH, APYTUMH
dbopmamu rpadUky U UX KOMOUHAIUSIMU;

YyMEHUE  MCIOJIb30BaTh W aHaJM3UpoBaTh B IMpolecce  y4eOHOH
U UCCJENOBATEIbCKONW JEATEIbHOCTH HMH(POPMALMIO O BIMSHUM TMPOMBIIIJIEHHOCTH,
CEJIBCKOI0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH MPUPOTHOM CpeIbl.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE 1eHCTBUA:

YMEHHUE 3a/laBaTh BONPOCHI (B XOoJ€ Auanora u (Wih) JUCKYCCHUHU) MO CYILIECTBY
o0cyxaaemMoil TeMbl, (POPMYITHPOBATH CBOU MPEATIOKEHUSI OTHOCUTEIHFHO BBITOJHEHUS
NPEIJIOKEHHON 3a7aun; TPHOOPETEHUE OMBITA MPE3EHTAIIMH PE3YJIbTATOB BBHITOJIHEHUS
XUMHUYECKOTO
JKCIIEpUMEHTa (J1abOpaTOPHOrO OMbITA, JIAOOPATOPHOUM pPabOTHI MO HCCIETOBAHUIO
CBOMCTB BelIECTB, y4eOHOrO TPOEKTAa); 3aUHTEPECOBAHHOCTh B COBMECTHOM CO
CBEPCTHHUKAaMH M03HABATEIbHON
U HCCJIEeI0BATENIbCKON JIEATENBHOCTH NP PEIIEHUN BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE
ydeTa OOIUX MHTEPECOB M COTJIACOBAHUS TO3UIUHN (0OCYyKIeHus, 0OMEH MHEHUSIMH,
«MO3TOBBIE HITYPMbI», KOOPJIMHAIMS COBMECTHBIX NEHCTBUI, ONMpe/eeHne KPUTEpPHUEB
10 OLIEHKE KaYeCTBa BBIMIOJHEHHOUN pabOThl U APYTHE);

PerynsiTuBHBbIC YHUBEpPCAJbHbIE YUeOHbIE I€HCTBUS:

YMEHUE CaMOCTOSITEJIBHO ONPENENsATh UEIM JIEATEIbHOCTH, IUIAHMPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBaTH U TMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesATEeIbHOCTb, BbIOMpaTh HauOosiee >(PQPEeKTHUBHBIE CHOCOOBI pEIIEHUs YYEOHBIX U
[O3HABaTEJIbHBIX  33Ja4, CaMOCTOSATEIbHO COCTaBISATh WJIH  KOPPEKTUPOBAThH
NPEJIOKEHHBIA aIrOPUTM JEHCTBUI IPU BBIIOJHEHUHU 3aJlaHUN C yYE€TOM IOJy4YEHUs
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HOBBIX 3HaHUH 00 N3y4dCMbIX 0o0BbeKTax — BCIICCTBAX MW PCAKIUAX, OICHHUBATH
COOTBCTCTBHUC IIOJIYUYCHHOTO PC3YyJIbTaTa 3asiBJICHHOM Oejii, YMCHUC HCIIOJIB30BATb U
AHAJIIM3UPOBATH KOHTCKCTHI, IIPpCJIaracMbIC B YCIIOBUU BaﬂaHHﬁ.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COJIEpIKaHUS,
YCTaHOBJICHHOTO JaHHOUW (penepanbHON paboueld mporpaMMOl, BBIACISIOT: OCBOCHHBIC
00y4aroIMMHUCs Hay4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUM, crienn(UYecKue s
npeaMeTHONW o0nactu «XUMUsS», BUABI JEITEIHOCTH N0 MOJIYYSHHIO HOBOTO 3HAHUS,
€ro MHTEPIpPETALMH, IPE0OPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K koHmy oOyuenus B 8 kiacce y oOyuvaromierocs OyayT chOpMHUpPOBaHbI
CJIEIIOIME IIPEAMETHBIE PE3YJIBTATHI IO XUMUU:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKMX IIOHATHHA: aTOM, MOJIEKYJIA,
XUMHYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMECh (OAHOPOJHAS U
HEOJITHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEJNbHAs AaTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi J0JII XUMHUYECKOIO 3JIEMEHTA
B COCOUMHEHUHU, MOJSIpHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJlb,
AIIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peakuus, Kiaccupuxkanus
peaKlMii: peakuuu COeIUHEHMS], PEAKIIMU PA3JI0KEHUS, PEAKIUU 3aMEIICHHMS], PEaKIUH
o0MeHa, 9K30- U IHIOTEPMHUUECKUE PEAKIUH, TEILUIOBON 3(PPEeKT peakuuu, siApo aToMa,
ANEKTPOHHBIM CJIOM aTroma, aToMHasi OpOWTallb, paguyc aToMa, XUMHUYECKas CBS3b,
NOJIIpHAss M HENOJISIpHAs KOBAJIEHTHAsl CBSA3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BewiecTBa (IPOLEHTHas KOHIIGHTpalus) B pacTBOPE;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHSATD 3TH
NOHATUS IPU ONMCAHUM BEIIECTB M MX IPEBPALICHUI; MCIOJIb30BAaTh XUMUYECKYIO

CUMBOJIUKY JJIsl COCTaBJICHUS (pOPMYJI BEIIECTB
Y YpPAaBHEHUN XUMUYECKHUX PEAKLMI; ONPENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B

OMHApHBIX COCAMHEHUSAX, CTEIIEHb
OKHUCJICHUSI 3JIEMEHTOB B OHHAPHBIX COEIMHEHUSX, MPUHAIJIECKHOCTh BEIIECTB K
ONpeeIeHHOMY KJIACCy COEIMHEHUI N0 (popMyiaM, BUJ XUMUYECKON CBSI3U
(koBaJleHTHasT M MOHHAasg) B HEOPraHWYECKHX COEIMHEHMSIX; PACKpPbhIBaTh CMBICI

ITepuoanyeckoro 3akona J[.11. Menneneesa: neMOHCTpUPOBATh
NOHUMaHUE TMEePUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B llepuognyeckoit cucTemMe, 3aKOHOB COXPAHEHHUsT MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOTaJIpO; OMUCHIBATH
U XapakTepuszoBarh TabmuuHyro ¢opmy Ilepuogmueckoil cHUCTEMbl XHUMHYECKHX
AJIEMEHTOB: pas3nyaTh IMOHATUS «TJIaBHasl moArpynmna (A-Tpymma)» U «Io00YHas
noarpynna (b-rpynmna)», Manble W OOJbIIME MEPUOJBI, COOTHOCHUTH OOO3HAYEHUS,
KOTOpbIe uMetoTcs B Tabmuie «Ilepuoandeckas cuctema XuMudeckux dyneMeHToB 1. 1.
MenzeneeBay C YHCIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XHWMHYECKHX
3JIEMEHTOB (COCTaB U 3apAll A1pa, o0lllee YUCIO FJIEKTPOHOB U paclpeiesieHue UX 1o
AIIEKTPOHHBIM CJIOSIM); KJIaCCU(UUMPOBATh XMUMHUYECKHUE AJIEMEHTBI, HEOPraHUYECKUE
BEILIECTBA,
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XUMHYECKHE PeaKIuu (10 YUCIYy W COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIISCTB, IIO
TerioBoMy 3¢ (deKTy); XapakTepu3oBaTh (OMHCHIBATh) OOIHE XHMHUYECKHE CBOMCTBa
BEIICCTB PA3IMYHBIX KIJIACCOB, TOJTBEPXKIas OMHCAHHE TPUMEPAMH MOJIEKYISPHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XHWMHUYECKUX pEaKlUi; MPOrHO3UPOBATh CBOWCTBA
BEIICCTB B 3aBUCUMOCTH OT WX KaY€CTBEHHOTO COCTaBa,

BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX TIPEBPAIICHUN B PA3INIHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTII0 XMMHUYECKOTO 3JIeMEeHTa 10 (hopMyJie COeTUHEHHSI, MAaCCOBYIO JTOJIIO BEIIECTBA B
pacTBOpe, IPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUICCKOM PEAKITNHN; TPUMECHSITh
OCHOBHBIC OTICPAIIUH MBICITUTEIIBHON JEATEIHPHOCTH — aHAIA3 U CHHTE3,

CpaBHEHHUE, o0o01mIeHue, CHCTEMaTHU3aIIHIO, KJIacCU(UKAIHIO, BBISIBIICHUC
MPUYUHHOCIIEACTBEHHBIX CBS3€H — JJIsl U3YYEHUSI CBOMCTB BEIIECTB M XHWMHYECKUX
peaKIuid, €CTCCTBEHHO-HAYYHBIE METOJIbI II0O3HAaHUSA — HaOMIOJEHUE, H3MEpPCHHE,

MOJICJIMPOBAaHUE, HKCHEPUMEHT (peajbHbli M MBICICHHBIN); CIEI0BaTh IpaBUIIaM
M0JIb30BaHUsI XMMUYECKOH MOCy 101 1 1a00paTOpHBIM

o0opy/OBaHUEM, a TaKXKe MpaBuUiaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C
MHCTPYKUHUSMU IO BBIINOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEWIECTB (BOAOpOAA W KHUCJIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB C OMPEAECIECHHOW MACCOBOM NIOJIE PACTBOPEHHOTO BEIIECTBA, MJIIAHUPOBATH
¥ TIPOBOJIUTH XUMHUYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB MICNOUEH U
KHCJIOT C IIOMOIIbI0 MHANKATOPOB (JaKMYyC, (PeHON(PTANIEHH, METUIIOPAHK U IPYTHE).

K koHmy oOyuenus B 9 kiacce y oOyuwarouierocs OyayT chOpMHpPOBAHBI
CJIeTyIOIINe TPEeIMETHBIC PE3yIbTAThl IO XUMHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas pEeakKius, XUMUdecKas
CBS3b, TEIUIOBOM A((EKT peakiuu, MOoJib, MOJSPHBIA 00bEM, PACTBOP, IICKTPOIUTHI,
HERJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAs JAUCCOLMALMS, pPEeaKUUd HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pEeaKlIuu,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUW,  OKHCIUTENb,  BOCCTAHOBUTEINbD,
OKHCJICHHE W BOCCTAaHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTh, XUMHUYECKas CBSI3b
(KoBaJIeHTHAsl, HWOHHAs, METAUIMUECKas), KpUCTaJNIMYeCKash perieTka, KOppo3us
METAJIJIOB, CIJIaBbl, CKOPOCTh XHMHYECKON pEaKIHMH, TMPeAeabHO OMyCTUMAas
koHneHTparus [1/IK BemecTsa; WITIOCTpUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUECKUX
TOHSTUN U TIPUMEHSTH 3TU
MOHATHSA TPU OMHUCAHWW BEUIECTB M WX MPEBpPAIEHUH; HCIOIH30BaTh XUMHUYECKYIO

CUMBOJIUKY JJIsl COCTaBJICHUS (pOPMYJI BEIIECTB
U YPaBHEHHM XMMHUYECKUX PEaKLUU; ONpeAessiTh BAJICHTHOCTh M CTENEHb OKHCIICHUS

XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSX Pa3IMYHOIO COCTaBa, MPUHAJUICKHOCTb BEIIECTB K ONPEACIIEHHOMY
KJIaCCy COEOUHEHHM mo (opmynamM, BUJ XUMHYECKOW CBSI3U (KOBAJIEHTHAs, WOHHAs,
METaJJINYecKasi) B HEOPTaHWYECKUX COCIMHEHUSX, 3apsj HOHA MO0 XUMHUYECKOH
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dbopmylie, xapakTep cpeabl B BOJHBIX PAaCTBOPaX HEOPTaHWYECKUX COCAMHEHUMN, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

pPaCKpBIBATH CMBICII ITepuoauueckoro 3aKoHa .. Menpeneena
U JICMOHCTPUPOBATh €ro IOHHWMAaHHE: OIMKUCHIBATh M XapaKTepHU30BaTh TaOIMUYHYIO
dbopmy Ilepuognyueckoil CHCTEMBbl XHUMHYECKHX JJEMEHTOB: pa3inyaTh IOHSTHUS
«rnaBHasg noarpynmna (A-rpynmna)» U «nobOounas noarpynna (b-rpynma)», mansie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh O0O3HAYEHMS, KOTOPhIE MMEIOTCA B MEPHUOIAYECKOU
TaONHIle, C YUCIOBBIMHU XapAKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHYECKHX JJICMEHTOB
(cocraB  u 3apsn sapa, oOImiee YHUCIO0 SJIEKTPOHOB W pachpelesieHne UuX 110
JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
AJIEMEHTOB M MX COCIMHEHUM B Mpe/esiaX MaJIbIX MEPUOJOB M TJIABHBIX MOJTPYII C
Y4eTOM CTPOCHHS HMX aTOMOB; KJIACCU(PHUIIMPOBATH XHUMHYECKHE DJIECMEHTHI,
HEOpPraHUYECKUE BEIIIECTBA,
XUMHYECKHE PEaKIUU (MO YMCIYy M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
Ter1oBoMy 3¢ (dEKTy, M0 U3MEHEHHUIO CTEIICHEH OKHCIECHUS XHMHUYECKHUX DJIEMEHTOB);
XapaKTepHU30BaTh (OMMCHIBATH) OOIIHE U CIEU(PUISCKUEe XUMHUUECKHUE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPKAasi OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX H
HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN; COCTABISATh YpaBHCHUS
ANEKTPOJUTHIECKON TUCCOHUAIMU KUCIIOT, IEI0YEH
U COJICH, TIOJIHBIE W COKpAIlEeHHbIE YpaBHEHHUs PEakiMil HOHHOTO OOMEHAa, ypaBHEHUS
peakiuii, TOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUYECKON CBS3U MEXKAY BElleCTBaMU
pPa3IMYHBIX KJIACCOB; PAaCKpPbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLuil MOCPEACTBOM
COCTaBJICHMsI DJIEKTPOHHOTO OajlaHca JTUX PEeaKIUi; MPOrHO3UPOBATH CBOMCTBA

BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSI, BO3MOKHOCTH
MPOTEKAaHUS XMMHUYECKUX IIPEeBpallleHUd B Pa3IMUHBIX YCJIOBHUAX; BBIYUCIATH
OTHOCUTEJIBHYIO MOJIEKYJIAPHYI0O U MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOTO JJIEMEHTa 10 (opMyse COEIMHEHHUS, MAacCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTHL PacUeThl MO0 YPAaBHCHUIO XHUMHUYECKOM pEaKIHMH; COOII0JaTh
IpaBUJIa MOJIb30BaHUS XUMHUUECKOM TTOCYI0N U 1a00paTOPHBIM
000py/nOBaHUEM, a TaKKe NpaBuUjia OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU 110 BBITIOJHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB MO MOJYYCHUIO U
coOMpaHuI0 Tra3000pa3HBIX BEIIECTB (aMMHMaKa W VYTJIEKHUCIOro rasa); MPOBOJIUTH
peakIuu, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InyHbIX
BCILIECTB: PACIO3HABATh OINBITHBIM NyTeM XJOPUAOPOMHUI-, HOAUA-, KapOOHaT-,
docdar-, cunukar-, cyiabdar-, TUIPOKCUI-UOHBI, KATHOHBI AMMOHHS U HOHBI
W3YYEHHBIX METAJJIOB, NPHUCYTCTBYIOIIUE B BOJHBIX pPAacTBOpax HEOPTaHUYECKUX
BEIIICCTB; MPUMEHSATh OCHOBHBIC OIEPALIMH MBICIUTEIILHON ACATEIBbHOCTH — aHaJIU3 U
CHUHTE3, CpaBHECHHE, OO0O0OIICHUE, CHCTEMaTH3alNI0, BBISABICHHUE IPUYMHHO-
CJICICTBEHHBIX CBSI3€H — JUISI M3YyYEHUs CBOWCTB BELIECTB U XUMHUYECKHUX PEAKIIUM,
€CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHUS — HAOIOICHUE, H3MEPEHUE, MOJICTUPOBAHHE,
AKCHEPUMEHT (peaibHbIM 1 MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
N Haumenosanue K o
0 OJINYECTBO CHOBHBIE BUJIBI JICATEIbHOCTH
pas3zicsioB U TEM Conepsxanue 00yueHus ABLA
n/n 4acoB oOy4Jaronmxcs

y4eOHOTro mpeMeTa

HepBOHa‘IaJ'IbeIe XUMH1Ie

CKHEC ITIOHATHUSA

1.1

XUMUS — BaKHas
001aCcTh
€CTECTBO3HAHUSA U
IIPAKTUYECKOU
JIeSITEIbHOCTH
YyeJoBeKa

5

[IpeameT xumun. Poib XumMun B )KU3HU
yeroBeka. XUMUA B cUCTeMe HayK. Tena
1 BemecTBa. GU3NYECKUe CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSTHUE
BeliecTB. [loHsITHE 0 METOAAX MO3HAHUS
B XUMHH. YHCTEIE BeNlecTBa U CMECH.
CnocoOsI pa3jeneHust cMeceil.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

3HAKOMCTBO C XMMHUYECKOU MOCYI0U, C
npaBuIaMH padoThl B 1a0OpaToOpuu U
npremMamu oOpaIieHus ¢ 1a0opaTOPHBIM
obopynoBanueM. Du3nUECKUe
CBOMCTBa 00pa3Il0B HEOPTAHUUECKUX
BEILIECTB — METAJVIOB Y HEMETAJLJIOB.
CrniocoOnI pa3aeneHust cMeceit
(puapTpOBaHUE, BRITAPUBAHUE,
JUCTUIUIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHA.
PackpeiBaTh posib XMUMUU B IPUPOJIE U
YKU3HU YEJOBEKA, €€ CBS3b C IPYTUMU
HayKaMH.

PaznuyaTh 4uCThIE BEIIECTBA U CMECH;
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
Paznuyate puznyueckue u XMMUYECKHE
SIBJICHUS.

CrnenoBath aJiIrOpUTMaM UCTIOJIb30BAHUS
AKCIIEPUMEHTAIILHBIX METOJ0B —
HaOI0IeHus U dKcriepuMenTa. Habmonate u
OMHCHIBATH OOBEKTHI MPHU MPOBEIACHUU
JIEMOHCTpAIU 1 J1a00PATOPHBIX OIBITOB TIO
U3YYCHUIO (DU3UYECKUX CBOMCTB BEIIECTB,
CIOCOOOB pa3/ICICHUs CMECEH BEIIECTB.
[IpoBOAUTE XUMUYECKUI SKCIIEPUMEHT IPU
pa3zelieHuu cMecel (Ha MpuMepe OYUCTKU
MIOBAPEHHOM COJIM) B XOJIe
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JlabopamopHvie onvimol:

N3yuyenue m onucaHue (PU3HYECKUX
CBOMCTB 00pa3llOB HEOPraHUYECKHX
BEIIECTB.

N3yyenue crnoco0oB pasjesieHust cMeceit
(C TOMOIIIBIO MarHUTA).

Ilpakmuueckue pabomoi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuu U
preMbl 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

No 2. Pasznenenue cmeceit (Ha mpumepe
OUYHCTKHU MOBAPEHHOU COJIN)

npakTrueckoit padotel Ne 2. CnenoBath
paBuiIaM MOJb30BAHMS XUMHUYECKOU
NOCYAO0H U JIabopaTOPHBIM
000pyI0BaHUEM, a TAaK)KE IPaBUIIaM
oOpallleHus1 ¢ XUMUYECKUMU BEIIECTBAMU
B COOTBETCTBUM C UHCTPYKLIHUEH NpU
BBINOJIHEHUH MTPAKTUUYECKONW pabOTHI

Ne 1.

BricTpanBath pa3BepHyThI€ TMCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMAIUIO U3 YUEOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN TOHATHHBIN
anmapar Kypca XUMHUU

1.2.

BemectBa un
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U cnoxkHbIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHUE.

Xumuueckass  Qopmyna.  BaneHTHOCTb
aTOMOB XMMUYECKUX JIEMEHTOB.

3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.
OTHOcCHTENIbHAS aTOMHAs1 Macca.
OTHOcHUTENIbHAsT MOJIEKYJIsIpHas Macca.
MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

OnpenensiTb NPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MMPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMHYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJICKYJISIPHOTO YUEHHUSI.
KnaccuduimpoBarb XuMuyeckue
peakiuu (1o YUCIy U COCTaBY
pearupyromux u 00pa3yroIxcs
BEIIIECTB).

CocraBnsath Hopmyibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U ONIPEAEIATH
BaJICHTHOCTH 110 (JOpMyJiaM BEIIECTB.
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KomnuectBo BemecTsa. Monbs. Mossipaas
Macca. B3auMocCBsI3b KOTMUECTBa, MacChl
Y YHCJIa CTPYKTYPHBIX €IMHUI] BEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COEJIMHEHUN.

duznyeckre U XUMUYECKUE SIBIICHHUS.
XuMHuuecKasi peakius u ee Ipu3HaKH.
3aK0OH COXpaHEHUs] MacChl BEIIECTB.
XUMHYECKUE YPAaBHECHHUS.
Knaccudukanuys XuMUYeCKUX peakiui
(coenuHeHUs, pa3ioKeHUs, 3aMEIICHUS],
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAIJIOB H
HEMETAJLJIOB.

OOpa3Iibl BEmecTB KOJTUYECTBOM 1 MOJIb.
duznueckue siBIeHUs (IU1aBJIeHNE BOCKA,
TasiHUE JIbJIa, pAaCTUpaHUE caxapa B
CTYTIKE, KUTIEHHE U KOHJICHCAITUS BOIbI).
Xumudeckue siBJeHus (TOpeHre CBEYH,
MIPOKATMBAaHUE METHON MTPOBOJIOKH,
B3aMMOJICHCTBHUE COJIBI HJIM MeJIa C
COJISTHOM KHUCTIOTOM).

HaOmronenne npu3HakoB MPOTEKAHUS

PaccraBisate ko3¢ uULIMEHTHI B
YPaBHEHUSAX XUMHUYECKUX pPEaKLHUU.
HaGmonate U ONUCHIBaTH OOBEKTHI
OpU TMPOBEACHUU JAEMOHCTpaUUd H
71a00paTOPHBIX OMBITOB.

[IpoBoaUTh BBIYUCIHEHHUS TIO (QopMysiam
XUMUYECKUX COCIUHEHUN U YpaBHEHUSAM
XUMUYECKUX PEAKLIHIA.

IIpuMEHATH €CTECTBEHHO- HAyYHbIE
METO/IbI TO3HAHUS (B TOM UHCIIE
HaOJII0/ICHHE, MOJICTTMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENLHOMN EATETbHOCTH
(cpaBHeHue, kinaccudUKaIiys)
BricTpauBath pa3BepHyTbI€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOM HaA
uH(pOpMAIUIO U3 YUEOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICIIOJIB30BATh N3YYEHHBIN ITOHSITUWHBIN
amnrnapar Kypca XuMHUH

XUMUYECKUX PEAKIUN (Pa3sIoxKEHUE
caxapa, B3aMOJICHCTBUE CEpPHOM
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KHUCJIOTHI C XJIOPUJOM Oapus, MoTyuyeHue
u pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHNWM, B3aNMOJICVICTBUE KeJe3a C
pactBopoM cosirt meau (11). OnbIThl,
WUTIOCTPUPYIOIIUE 3aKOH COXPAaHEHUS
MaccChl.

Jlabopamophwie onvimor: Co3nanue
MOJIEIIEH MOJIEKYJI

(I1apoCTEePIKHEBBIX ).

Onucanve  (PU3MYECKUX  CBOICTB
00pa3Il0oB HEOPTaHUYECKUX BEIIECTB —
METaJIOB ¥ HEMETAJIOB.

HaOmronenune ¢puzndeckux (MaaBlieHUE
BOCKa, TasTHHE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuH, MPOKATUBAHUE MEIHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnrogenue u onucanue Npu3HAKOB
MPOTEKAHUS XUMHUYECKUX peaKlui
Pa3HbBIX THUIIOB.

Buvruucnenus: OTHOCUTEIBHON
MOJIEKYJISIPHOM Macchl BEILIECTB,
MOJIIPHOW MacChl, MacChl BEIIECTB,
MacChl M KOJIMYECTBA BEIIECTBA;
MacCOBOM 1011 XUMHUYECKOTO JIEMEHTa
1o ¢hopmyJie COeTUHECHHUS;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIIUM:

KOJIMYCCTBA, MAaCChI BCIICCTBA IIO
HN3BCCTHOMY KOJIHNYCCTBY, MACCC
PCarcHTOB UJIN IIPOAYKTOB PCAKIIUU

Hroro no paznemny

20

BaxxHeiimmue NpeacTaBUTE/IN HEOPraHUIECKHUX BEIECTB

23



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

2.1

Bosnyx. Kucnopon.
I[Tousatue 00
OKCHIIAaX

Bo3nyx — cmech razoB. CoctaB Bo3yxa.
Kucnopon — aneMeHT u npocroe
BelecTBO. HaxoxkieHne kucimopoja B
npupoze, PU3NYECKre U XUMUYECKUE
cBoiicTBa (peakiuu ropeHusi). OKCUIbL.
[Ipumenenue kucnopoaa. CriocoOsbl
MOJIyYeHHS KUCTIOPO/Ia B TAOOpaTopuu U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpONHAs MOAU(UKALIMS KUCIOPOa.
TennoBo#t 3 PexT XuMHUUECKON peakuu,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ U
SHIO0TEPMUYECKHE peaKiuu. TOIIuBO:
yIOJIb U METaH. 3arpsiI3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO d(dekTa,
pa3pylI€HUEe 030HOBOTO CJIOA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OmpeesieHue CoiepKaHms
KHCJIOpOJa B BO3IyX€E

[Tonyuyenue, cobupanue, pacrio3HaBaHKe

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
IUTS COCTaBJICHUsT (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUIECKIX
peakiuii ¢ yaacTueM KHCIopo/ia.
XapakTepru3oBath (OMKCHIBaTh) COCTAB
BO3/yXa, PU3NIECKIEC U XUMHUUCCKHE
CBOMCTBa KHCIIOPO/Ia, CIIOCOOBI €ro
MIOJTYYCHMS, MPUMECHCHHUE U 3HAUCHHUE B
IPUPOJIC ¥ KU3HU YETIOBEKA.
CpaBHHBATh PEAKITUU TOPCHUS |
MEJIEHHOTO OKHUCIICHHS.

OOBICHATDH CYITHOCTH DKOJTOTHICCKUX
po0JIeM, CBSI3aHHBIX C 3arpsS3HEHUEM
BO3/yXa.

CrnenoBaTh nmpaBmiiaM 0€301acHOM
paboThI B TabopaTopuu mpu
UCIOJIb30BAHUU XUMHYECKOM

MOCYJIbI U 000PYIOBAaHUS, & TAKKE
npaBuiIaM OOpalieHus ¢ TOPIOYUMHU
BEIIECTBAMU.

[TnanupoBaTh M OCYIIECTBIIATH
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Y N3y4YEHHE CBOMCTB KUCIOPOAA.
HaGnronenue B3anMo1eliCTBHSI BEIIECTB
C KHCJIOPOJIOM U YCIOBHUS BO3HUKHOBEHUSI
U TIpEKpallieHus TopeHus (1moxapa).
JlabopamopHmuwiti onvim:

O3zHakomiieHHe ¢ 00pa3iiaMu OKCUAOB U
ONMCAHUE UX CBOWCTB.

IIpakmuueckas paboma: Ne 3.
[Tony4yenue u cooupanue

KHCJIOPO/Ia, U3yUYEHUE Er0 CBOMCTB.
Buviyucnenus: MOJIEKyISIpHONM MacChl
KHCJIOpOJa U 030Ha HA OCHOBAHUU
ATOMHOMN MacChl XUMHUUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MaCChl
BEILIECTBA 10 YPABHEHUSM

XUMHUYECKUX PEaKIun

Ha NPAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
IPOBOAUTDH HAOIIOIEHUS, IeTaTh BHIBOBI 10
pe3ynbTaTam 3KCIEPUMEHTA IPH MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboThI.

BbluucisTe KONIMYECTBO BEUIECTBA, O0BEM
raza 1o (opmyJam.

VY4acTBOBaTh B COBMECTHOH paboTre B
TpyIIIeE.

BricTpanBaTh pa3BepHYyThIC NNCbMEHHbIE

Y YCTHBIE OTBETHI C OIIOPOU Ha

UH(pOpPMAIUIO U3 YUEOHHKA U CIPaBOYHBIX
MaTepUaJIOB, TPAMOTHO HCIIOJIb30BaTh
V3YYECHHBIN MMOHITUHHBINA anmapar Kypca
XUMUU

25
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2.2

Bopopon. [Ilonsrtue
O KUCJIOTaxX M COJSX

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxaenne Bonopona B
pupoje, PU3NIECKUe U XUMUICCKUC
CBOMCTBa, IPUMEHEHHUE, CIIOCOOBI
noxyyeHus. Kucnotsl u comnm.
Monsipablii 00beM ra3oB. Pacuetsl mo
XMMHUYECKUM YPABHEHUSIM.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

[Tonyyenue, cobupanue

PackpbiBaTh cMBICH N3y4aeMbIX HOHATHU U
MPUMEHSITh 3TU TOHSATUS MPU OMTUCAHUHI
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
XapaxkTepu3oBaTh (ONMKUCHIBATh) (PU3NUECKHUE U
XUMUYECKHE CBOMCTBA BOJIOPOAA, CIIOCOOBI
€ro MoJy4YeHUs, IPUMEHEHHUE.

Cobupatb npubop /1 MOTyYEHUs BOJOPOA.
Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY

26




denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

" PaCli0O3HaABaAaHHUC BOAOPO/A.

B3auMogeiicTBue BogOpoAa € OKCHIOM

meu (11).

JlabopamopHmuwiii onvim:
B3anmoneiicTBuE KUCIOT ¢ METAIIAMH.
lIpakmuueckas paboma:.

Ne 4. Tlonydyenue u cobupanue BoJ10poa,
U3y4YECHHUE €r0 CBOUCTB.

Buviuucnenus: oobema, KOTudecTBa
BEILIECTBA I'a3a IO €r0 U3BECTHOMY
KOJINYECTBY BEIIECTBA UK 00BbEMY;
00bEMOB Ta30B 10 YPAaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA O0OBEMHBIX OTHOIIICHUM
razoB

JUIsL  cocTaByieHHs (OpMYJ  BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUA XMUMHYECKUX
peakuuii ¢  y4acTMEM  BOJAOpOJA.
BbluuciasTte MOJISIpHYIO MacCy BEIIECTB;
KOJMYECTBO BeIEeCTBa, OOBEM Tasa,
Maccy BEIIeCTBa.

[IpoBoUTH pacyeThl O YpaBHEHUAM
XUMHUYECKUX PEaKIINil: KOJIMYeCTBa,
00beMa, MacChl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBarh npaBuaaM 0€30MacHOM
paboTHI B J1a0OpaTOPUM HCTOJIb30BAHUU
XUMUYECKOHN ToCcyApl ¥ 000pyI0BaHUS,
a Tak»Ke IpaBuiIaM OOpallleHus C
TOPIOYMMH BEIIECTBAMH B OBITY.
[InanupoBaTh M OCYIIECTBIISATh HA
MIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJIUTH HAOJIIOICHHS, /IeJIaTh BBIBOIbI
10 pe3ysbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpymie
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2.3

Bopa. PactBopsl.
[Tonsitue 06
OCHOBAHUAX

du3nyecKkne CBOMCTBA BOAbL. Bojga kak
pacTBOpUTENb. XHUMHUYECKHUE CBOWCTBA
BO/IBL.

PackpbiBaTh CMBICH M3y4aeMbIX MOHSITUN
Y IPUMEHSTH 3TU MOHSATHS IPU ONMCAHUU
CBOWCTB BEILECTB U UX NPEBPALLICHUM.

OcHoBaHwUs.

PactBopsl. Pone pacTBOpOB B nipupone u
B )KW3HU YesoBeka. KpyroBopot Bozibl B
npupojie. 3arpsi3HEHUE MTPUPOIHBIX BOJ.
OxpaHa ¥ 0O4YHUCTKA MPUPOIHBIX BOJ.
HaceimieHHble 1 HEHACHIILIEHHBIE
pacTBOpBI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi 10J1s BellleCTBa B
pacTBope.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

PacTBopenue BemecTs ¢ pa3inyHoOu
PacTBOPUMOCTBIO.

B3anMopeiictTBue BOIBI C MeTaJIaMU
(HaTpUeM U KaJIbIIUEM ).

HccnegoBanne pacTBOPOB KHUCIOT U
HIEJT0YEN C MOMOIIBIO UHAUKATOPOB.
JlabopamopHhvie onvimol

HccnenoBanane ocoOOCHHOCTEH
pPacTBOPEHHUS BEIIECTB C pPa3IuyHON
PacTBOPUMOCTBIO.

[IpuroroBneHue pacTBOpPOB Cc
OIPENICJIEHHOM MacCOBOM  JOJIEH
PAaCTBOPEHHOT'O BENIECTBA.

XapakTepu3oBaTh PU3NYECKHUE U
XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb
KaK pacTBOPUTENS B IPUPOTHBIX
nporeccax.

CocCTaBIATh ypaBHEHUS XUMHIECKUX
pPEeaKIMii C y4acTHEM BOJIBI.

OOBICHATD CYIIHOCTh IKOJIOTHIYECKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
IPUPOAHBIX BOJI, CIIOCOOBI OYUCTKU BOJIBI
OT MpUMeCce, MephI IO OXPaHE BOJ[ OT
3arpsi3HEHMUS.

[InanupoBaTh M OCYIIECTBISATh HA
IIPAKTUKE XUMUYECKHUE dKCTICPUMECHTHI,
IIPOBOIUTH HAOJFOICHMS, /ISTIaTh BBIBOIBI
0 pe3yibTaTaM dKCIIEPUMEHTA TIPH
IPOBEICHUH JTAOOPATOPHBIX OMBITOB U
IPaKTUYECKON paOOTHI.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B TabOpaTopuu mpu
WCIOJIb30BAHUN XUMHUYECKOUN MOCYAbl U
000py10BaHUS.

[IpoBOIUTH BBIYKCIICHUS C IPUMEHECHHUEM
MOHATHS «MAaccoBasi JOJIS BEIIECTBA B
pacTBOpE».
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llpakmuueckas paboma
Ne 5. IlpuroroBineHue pacTBOpOB €
OITPEZICIIEHHON MAacCOBOU JOJIEN

BBICTpaI/IBaTB Pa3BECPHYTLIC IIMCBMCHHLBIC
N YCTHBIC OTBCTHI C OHOpOﬁ

PAcTBOPEHHOTO BEIIECTBA.
Buviuucnenus: ¢ ucnoiib30BaHUEM
MOHSATHUS «MACCOBAas JOJIsI BEIECTBA B
pacTtBope»

Ha nH(pOpMaIMIo U3 yueOHUKA U
CIIPAaBOYHBIX MaTE€pPUAJIOB, TPAMOTHO
MCTIOJIb30BAaTh N3YUYCHHBIN MOHATUHHBIN
arnmapar Kypca XUMUHu
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2.4

OCHOBHBIE KJIACChI
HEOPraHUYECKUX
COeIMHEHUN

11

Krnaccudukanus HeopraHmuecKux
coequHeHnit. Okcupl. Knaccudukanus
OKCHJIOB: coJieo0pa3yromine (OCHOBHBIE,
KHCJIOTHBIE, aM(POTEepHBIC) U
HEeCcoJe00pa3yomue.

Homenknarypa okcunoB. Ousnueckue u
XUMUYECKUE CBONCTBA OKCHUIOB.
[Tomy4yeHnne okCcHUIOB.

OcHoBanus. Knaccudukanus ocHOBaHMiA:

LIEJI0YN ¥ HEPACTBOPHUMBIE OCHOBAHMUSI.
Howmenknatypa ocHOBaHuM. PU3NUECKHE
Y XMMUYECKUE CBOMCTBA OCHOBAHUM.
[TosmyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus Kucior.
Homenknarypa kucnor. duznueckue u
XHMHUYECKHE CBOMCTBA KUCIIOT. Psan
aktuBHOoCcTH MeTasuioB H.H. bekerosa.
[Tomy4yeHue KUCnor.

Conu. Homenknarypa COJIEN.
Pu3nyecKnue U XUMMHUYECKHE CBOWCTBA
conen. [Tomyuenue conei.

I'eneTnueckas CBSI3b MCXKAY KlacCaMHu

HCOPraHN4CCKuX COGIII/IHCHI/II\/'I.

KnaccudumupoBars n3ydaemplie
BEIIECTBA 10 COCTABY U CBOMCTBAM.
Cocrainsth GOpMyIbl OKCUIOB, KUCIIOT,
OCHOBaHMi, COJIe 1 Ha3bIBaTh UX IO
MEXAYHapOIHONH HOMEHKJIAType.
[Iporuo3upoBaTh CBOICTBA BEILIECTB Ha
OCHOBE OOIIMX XMMHUYECKUX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCS.

CocCTaBIATh MOJICKYJISIPHBIC YPAaBHCHHUS
peaKuui, WIUTKIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CITOCOObI
TIOJTY9ICHUS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIIIL, a TAKXKE
MOITBEPKIAIONTUX T€HETUYECKYIO
B3aMMOCBSI3b MEX1y HUMHU.
[Tpou3BOANTH BBIUKUCICHUS TIO
YpaBHEHUSIM XUMHUYECKUX PEAKIIHA.
[InanupoBaTh M OCYIIECTBISATh HA
MPAKTUKE XUMUYECKHE

AKCIIEPUMEHTHI, POBOANTH HAOIIOICHNS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIICPUMEHTA TP MPOBEICHUN

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
OO6pa3iibl HEOPTAaHMYECKUX BEIIECTB

71a00paTOPHBIX OMBITOB U TIPAKTUICCKUX
pabor.
CrnenoBath npaBuaaM O€30MacHOM
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Pa3IUYHBIX KIJIACCOB.
OnbITHl, WUTIOCTPUPYIOUIUE XUMUYECKUE
CBOMCTBa  KJIACCOB  HEOPraHMYECKHUX
BEIIECTB.

Jlabopamophvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
IET0YEHN € MOMOIIBIO HHAUKATOPOB.
N3ydeHne B3auMOICHCTBUS KUCIOT C
METAJUIAMH, PEAKLUN HEUTPAJIN3aLUU.
B3anmoneiicTBrue pacTBopa CEpHON
KUCIIOTHI ¢ okcuaom meau (11).
[TonyyeHre HEPaCTBOPUMBIX OCHOBAHUI.
BriTecHeHne 0qHOTO MeTallIa APYyruM U3
pacTBopa COJu.

IIpakmuueckas paboma

Ne 6. Pemenue skciepuMeHTaIbHBIX
3a7a4 1o teMe « BaxkHeunmme Kiacchl
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenus: no ypaBHeHUSIM
XUMUYECKOUN peaKIuu: KOJIMYECTBA
BEIIeCTBa, 00beMa, MaccChl 110
W3BECTHOMY KOJIMUECTBY BEIIECTBA,
00bEMyY, MacCce PeareHTOB WM
POJIYKTOB PEAKIIHU

paboThI B 1aOOpaTOpUu MpH
UCIOJIb30BaHUN XUMUYECKOU

oCy/Abl 1 000PYIOBaHMUSL.

BricTpanBath pa3BepHyThI€ IUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU HaA
uH(pOpMALUIO U3 YUCOHUKa U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN TOHATHHBIN
anmnapar Kypca XuMuu

Hroro no pasneny: 30

Iepuoanueckmnii 3axoH u [lepnoanyeckas cucrema xumniecknx 3j1emMeHToB JI. . MenneneeBa. CTpoeHue aToMOB.

Xumunueckasi CBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIIuu
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3.1

[Tepunonnueckuit
3aKOH H
ITepuoanueckas
cHCTEMa
XUMHYECKHUX

anementoB JI. U.

Meneneesa.
Crpoenne aroma

[TepBbie mombITKH KiTaccupuKanuu
XUMHUYECKUX JIEMEHTOB. [loHATHE O
rpynmnax CXOAHBIX 3JIEMEHTOB

(LI€JI0YHBIC U IIEJIOYHO3EMEIbHBIC
METaJIJIbl, TaJIOTeHbI, HHEPTHHIE Ta3bl).
DJIeMEHTBI, KOTOPBIE 00Pa3yloT
aMmdoTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[Tepnoanueckuii 3akoH. [lepnognueckas
CHCTEMa XUMHUYECKHX AJIEMEHTOB

JI.1. Menneneesa. Koporkonepuoanas u
JUTMHHOTIEPUOIHAS] (POPMBI
[Tepuoauueckoit CUCTEMbBI XUMUYECKHUX
anemeHTOB [[.1. Menneneesa. [lepuonasl u
rpynmnsl. PU3HYECKHUIN CMBICI
MOPSIIKOBOIO HOMEPA, HOMEPOB Mepuoaa
U TPYMIIBI 2JIEMEHTA.

Ctpoenue artomoB. CocCTaB aTOMHBIX
saep. M3otomnbl. Dnektponsl. CTpoeHue
3JICKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XMMHYECKHUX DJIEMECHTOB
[Teprnoanveckoil CUCTEMBI

JAN.  MengeneeBa.  XapakTepUCTHKA
XHMHYECKOTO dJIeMEHTA

1o ero mnosoxeHurw B Ilepuoanmyeckon
cucreme JI.1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUsI pajinyca

PackpbIBaTh CMBICI IEPUOJUYECKOTO
3aKOHa.

OnuckIBaTh CTPOCHUE TAOIHIIBI
«llepnoanueckas cucTeMa XUMHYECKUX
aneMmeHTOB [[.1. MeHnnaeneeBay.
MopaenupoBaTh CTPOCHUE aTOMa,
SHEPreTUYECKUX YPOBHEU U MOTyPOBHEN
IIPU TTOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypalii U 3J1€KTPOHHO-
rpaduueckux popmyi. [TosicHITh
(U3UYECKUIT CMBICI OPSIKOBOTO
HOMEpa, HOMEPOB NEPUOIA U TPYIIBI
JJIEMEHTA.

XapakTepu3oBaTh XUMUYECKHUE DJIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KaJIbLIUN
Y UX COCIMHEHUS T10 MOJIOKEHHUIO B
[Tepuoanueckoit cucreme J1.1.
Menneneesa.

OOBCHATH 001IIE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHE PAJInYCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCUHECHUI B
npejenax MaJiblx MEPUOJIOB U IIIaBHBIX
MOATPYII C YUETOM CTPOSHUSI X
aTOMOB;
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aTOMOB XHUMHUYECKHUX IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTNYECKUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3Hauenue [leproandeckoro 3akoHa
u [lepuonnyeckon cucTeMbl
XUMHYECKUX JIEMEHTOB JJIsI
pa3BUTHS HayKu U npaktuku. J[.M.
MenzeneeB — y4eHbId U I'PaKIaHUH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

B3aumopericTBre ruipokcuia
IUHKA C PacTBOPaMH KHUCIIOT U
uienover. MoaenupoBaHue
CTPOEHHUSI MOJIEKYJT TIPU MOMOIIHN
PUCYHKOB, MOJIEJIEH, DIEKTPOHHBIX

U CTPYKTYpHBIX opmyn. Tabnuia
«Ilepunoguueckast cucrema
XAMHUYECKUX 3aemenToB ..
MemnneneeBay.
JlabopamopHvie onvimoi
O3HakoMJIEHUE c
METAJJIOB M HEMETAJIOB

obpa3amMu

YyacTtBoBaTh B COBMECTHOM
paboTe B mape WM rpymre.
BricTpanBaTh pa3BepHyTHIE
MIACbMEHHBIE U YCTHBIE OTBETHI C
omnopoil Ha uHpOopMaIUIO U3
y4yeOHUKa U IPYTUX UCTOYHUKOB, B
ToM umucie MurepHera

3.2

XUMHU4YecKkas CBA3b.
OKHUCIIUTEIFHOBOCCTAHOBUTEIIHHBIE
peaKuumn

XumMmudeckas cBsa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIIEKTPOOTPULIATEIILHOCTD
XHUMHAYECKHUX d1eMeHTOB. MoHHas
CBsI3b. CTEeneHb OKHCIICHUS.
OxucnauTeIbHO-

BOCCTaHOBHUTCJIBHBIC pCaKIuu.

PackppiBaTh CMBICT H3y4aeMBbIX
IIOHSATHM. Onpenensteb BUJ{
XUMHYECKOM CBA3U B COCAUHEHUH.
MopaenupoBath CTPOCHHUE
MOJIEKYJI 0pd  MOMOIIHU
PUCYHKOB, MOJIEJIEN,

AJIEKTPOHHBIX M CTPYKTYPHBIX
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[Tpoueccer

dbopmy.
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OKHUCJIEHUS U BOCCTAHOBJICHHUSI.
OKHCIIUTENN U BOCCTAHOBHUTEIIH.
XHAMHUYECKUMN IKCIIEPUMEHT: U3YUYEHUE
00pa3IioB BEIIECTB METAJJIIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE
TUAPOKCUIA IUHKA C pACTBOPAMU KHUCIIOT
U 1IEJI0YEN, TPOBEJECHUE OIBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).

Xumuueckuit IKCnepumenm:
Jlemonucmpayuu.

OnbIThI, WILTIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioXeHus,
COEIUHEHUS)

Hcnonb30BaTh XUMHUECKYIO CUMBOIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiui.
Onpenensite CTENeHb OKUCICHHUS] aTOMOB
XUMUYECKUX DJIEMEHTOB 0 opMysiaM U
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
Ornpenensit OKUCIHUTEND U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii METOJI0OM AJIEKTPOHHOTO OanaHca.
HabmtonaTh XMMUYECKHE ONBITHI 110
IJIaHy, aHAJIM3UPOBATh U JIeTaTh

BBIBO/IBI.

Ucnonw3oBate UWKT pgust  co3maHus
MOJICJIEM, TOATOTOBKHA IPE3CHTALIUH,
JOKJIAJI0B IO TEME.

BricTpanBaTh pa3BepHyThI€ MNCbMEHHbBIE U
YCTHBIEC OTBETHI C ONIOPON Ha MHPOPMAIIUIO
U3 y4eOHHKA U IPYTUX UCTOYHUKOB, B TOM
yuciie larepuera

Hroro no paszneny

15

PesepBHOe Bpems
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OBIIEE 4YMCJIO YACOB 68
10 ITPOT'PAMME
9 KIIACC
HanmMenosanne
Ne PA3JIENIOB 1 TeM KomnuecTBo Conepianne oGyucHms OCHOBHEIE BUJIBI JIEATEIILHOCTHU
/o 4acoB 00yJarommxcs

y4eOHOro MpeaMeTa

BemrecTBOo M XMMHYECKHE Pe€aKIIuu
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1.1

[loBTOpEHUE M
yriayOneHnue
3HAHUM OCHOBHBIX
pas3aenoB Kypca

8 kacca

Ilepnonnueckuit 3axoH. [lepuonnueckas
CHUCTEMA XUMUYECKUX deMeHToB J1. 1.
MenneneeBa. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaJusl, KAIbIUA U UX
COCIMHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM DJIIEMEHTOB

B Ilepronnueckoi cucreMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BemecTBa: BUAbl XUMAYECKON
CBsI3U. THUIBI KPUCTALTUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIINYECKON
pEeLIeTKN U BUJIa XUMUYECKOM CBS3H.
Knaccuduxanust 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIIECTB. XUMHUECKHUE
CBOWCTBA BEILECTB, OTHOCAIIUXCSA K
Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKas CBS3b
HEOPraHUYECKUX BELIECTB.

XapakTepu30oBaTh XUMUYECKUE 3JIEMEHTHI
MIEPBBIX TPEX MEPHUOJIOB, KA U KaJIbLIHS
10 UX ITOJI0KEeHUIO0 B [leprnonnueckon
cucreme /1. 1. Menneneesa.
KnaccuduimpoBars u Ha3bIBaTh
HEOPTraHUYECKUE BEIIECTBA U3yUYECHHBIX
KJIACCOB.

OnuceiBaTh oO01ue XUMHUYECKUE
CBOMCTBA BEILIECTB PAa3JIUYHBIX KJIACCOB,
IIOATBEPKAATh CBOMCTBA IIPUMEpPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN XHUMHUYECKUX
peaKuuii.

OnpenensTe BUJ XUMAYECKOU CBA3U U
THIN KPUCTAJUIMYECKON PEIIETKH
BEIIIECTBA.

[Iporuo3upoBarh CBOKMCTBA BEUIECTB B
3aBHCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BepHyTbIE MIUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C ONIOPOUN Ha
uH(pOpMaIUIO U3 YUYeOHHKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm: MCTIOJIb30BAaTh N3YUYCHHBIA OHATUUHBIN
Jlemoncmpayuu: 03HAKOMJICHUE C arnmapar Kypca XUMuu

MOJICTIAMHU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHUYECKHUX BEIIECTB — METAJIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BEILECTB (XJIOPH/Ia HATPHS)
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1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHUX
peakuuii

Knaccudukanus XuMuyeckux peakiuin
[0 Pa3JIMYHBIM MpHU3HAKaM (10 YUCTY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BEILIECTB, O TEIIOBOMY A PeKTy, 1o
M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, TIO
00paTUMOCTH, 110 YYACTHUIO
KaTajau3aropa). JK30- U
SHAOTCPMUYCCKUAEC PEAKIIUH,
TepMOXUMUYECKHE ypaBHeHUs. [loHsTHE
0 CKOPOCTH XUMHUUYECKOU PEAKIIUH.
[Tonsitue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOrCeHHBIX
peakusx. [lonstue o karanuse.
[ToHsiTHE O XUMHUYECKOM PABHOBECHUH.
dakTopbl, BIAUSIONNE HA CKOPOCTh
XUMHUYECKOHN PEaKIK M IMOJ0KEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHCIIUTETEHO-BOCCTAHOBHUTEIILHBIS

PackppIBaTh CMBICIT N3y4aeMbIX MTOHATHIA
Y IPUMEHSTh 3TH TIOHATHUSA [IPU ONTUCAHUU
CBOWCTB BEILECTB U UX MPEBPALLICHUIA.
KnaccuduimpoBarb XuMU4YecKre peakinuu
110 Pa3JINYHBIM MPU3HAKAM.
YcranaBauBaTh 3aBUCUMOCTD CKOPOCTH
XUMUYECKOM pEeaKiiuu OT Pa3IuyHbIX
(dhakTOpOB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUI
B PA3JIMYHBIX YCIOBUSIX. ONpenensrhb
OKHCIIUTENIb U BoccTaHOBUTENL B OBP.
CocTaBisTh 3JEKTPOHHBIN OaiaHc
peakuuu.

[Tpon3BOAUTH BEIYUCICHUSI TIO
XUMHUYECKUM YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ MMCbMEHHbIC
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peakiMu,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CoCTaBlIEHHE YpPaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuii C HUCMOJb30BAHUEM METOJIa
3JEKTPOHHOTO Oananca.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

UccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOUN peakIMu OT BO3ACHCTBUSA
paznUYHBIX (aKTOPOB.

OnbIThI, WILTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus,

COCJIMHECHUA).
Bovluucnenus:  KOIMYeCcTBa  BEIECTBA,
oObeMa W MacChl pEareHTOB WJIU

MPOAYKTOB IO YPABHEHUSIM XUMUYECKUX
peaxkumit

U YCTHBIE OTBETHl C OIOPOH Ha
uHpopManmioo U3  ydyeOHHUKaA U
CIPaBOYHBIX MAaTEpPHAIOB, TPAMOTHO

MCTIOJIb30BATh U3YYECHHBIN TMOHATUNHBINA
arnmapar Kypca XUMuu
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1.3

DJIEKTPOIUTUYECKAS
JIMCCOITHAITNS.
XHUMHUYECKUE
peakuuu B
pacTBopax

Teopus SIEKTPOITUTHYECKOU
QUCCOLUALNU. DJIEKTPOIUTHl U
HEAJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHn3M IUCCOLUALINY BEIIECTB C
Pa3IMYHBIMU BUJAMU XUMHUYECKOMN
cBsi3u. Ctenenpb quccouuanuu. CUiibHbIC
U cIa0bIe DJICKTPOJIUTHI.

Peaknuu nonHoro oomena. Y ciioBus

PackpeiBaTh cMBICI H3y4aeMbIX MMOHATHIA,
a TAK)K€ CMBICII TEOPUU
AIEKTPOIUTUYECKON JTUCCOLALINH.
OOBICHATH TPUYUHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3inyaTh clladble U CUIIbHBIC
AIEKTPOIUTHI.

CocCTaBIsITh ypaBHEHUS TUCCOLUALINN

MPOTEKaHUS peaKuii MOHHOTO OOMEHa,
TOJIHBIE ¥ COKPAIICHHbIE HOHHBIC
ypaBHeHUs peakiui. CBOWCTBA KUCIIOT,
OCHOBAaHUU U COJIEU B CBETE
MPEICTaBICHUN 00 PJICKTPOIUTUIECKOMN
nucconuanvu. KauecTBeHHbIE peakiuu
Ha WOHBI. [loHsATHE O TUIPOIN3E COJIEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnegoBanue 35€KTpONPOBOIHOCTH
pPacTBOPOB BEILIECTB, Mpoliecca
JUCCOIUAIINY KUCIIOT, IIeJIoYel U
coJieil (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUAJIOB).

OnBIThI, WTIOCTPUPYIOIIHNE TPU3HAKU
NPOTEKaHUS peaKuii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajika, BbIJICICHHUE Ta3a,
00pa3oBaHME BOJIBI).

Pacnio3HaBanue HEOPraHUYECKUX

KHCJIOT, IIeI0YEH U COJICH, MOJIHbIE U
COKpaIllEHHbIC HNOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIUA HOHHOTO OOMEHa,
KpaTKUE€ MOHHBIE YPABHEHUS POCTHIX
peaKUMM TUAPOIIN3A COJICH.
XapakTepu3oBaTh O0IINE XUMUYECKHE
CBOICTBA BEILECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE T€OPHUHU DIICKTPOJIUTUUYECKON
JMCCOLMALINM; TTOATBEPkKAATh CBOMCTBA
puMepaMu MOJICKYJIIPHBIX M HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIHM.
Pemate skcriepyuMeHTANIBHBIE 3a1a4U 110
TEME.

[manupoBaTh M OCYHIECTBISATH Ha
MPAKTUKE XUMUUECKHE

AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUSI,
JeJaTh BBIBO/IBI IO pe3yJIbTaTam
AKCIEPUMEHTA MPU MPOBEICHUN
71a60paTOPHBIX OMBITOB U MTPAKTUYECKUX
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BEILIECTB C TOMOIIbIO KaU€CTBEHHBIX
pEaKUHI HA WOHBL.

Jlabopamopmuwiii onvim.

N3ydenune npu3HaKoB MPOTEKAHUS
peakiMy HOHHOTO OOMEHAa B pacTBOpax
AJIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJICJICHUEM Tra3a, 00pa30BaHUEM BOJIbI).

pabor.

CrnenoBarh npaBuiaaM 0€30MacCHOM
paboThl B 1ab0opaTopuu Mpu
UCIIOJIb30BaHUU XUMUYECKOM

MOCYJIbI U 000PYI0BAHMUS.

[IpoBOAUTH BBIYUCIECHHUS 10 XUMHYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe

Ilpakmuueckas paboma:

Ne 1. PemenHue »KCHEpUMEHTAIbHBIX
3a/1a4 [0 TEME.

Buviuucnenus: no ypaBHEHUSIM
XUMHUYECKUX PEaKIUn

B IIape WX IpymIe.

BricTpauBath pa3BepHyThIE INCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMAaIUIO U3 YUeOHHUKA U IPYTUX
MCTOYHHUKOB UH(OPMALIMH, B TOM YHCIIE
HNuTepuera

Hroro no pazneny

17

HemeTanabl 1 X CoeANMHCHUA
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2.1

OOmas
XapaKTepUCTHKA
XUMHAYECKHUX
2JIEMEHTOB
VIIA-rpynisi.
I'anorensl

OO6mrast xapaKTepUCTHKA TAJIOTCHOB.
Oco00EeHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEpPHbIE CTEIIEHU OKUCIICHUS.
Crtpoenue u puanyecKre CBOMCTBa
IIPOCTBIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOJICHCTBUE C METAJNIAMU,
HEeMeTallJlaMH, IIeJI0YaMu).
Xnoposonopon. CoJisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTeue xjaopa u
XJIOPOBOJIOPOJa HA OPTraHU3M

yenoBeKa. BaxkHeumme XJa0puabl U UX
HAaXOXJICHUE B MPUPOJIE.

Xumuueckuii IKCRepuUMenm:
Jlemoncmpayuu:

OnbIThl, OTpaxarone (QpuU3nYecKue W
XUMHUYECKUE CBOWCTBA TaJIOTEHOB U HX
COeAMHEHUN (BO3MOXHO MCIIOJIb30BAHHE

OOBACHATH 001IIE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB HEMETANIOB U UX
COEIMHEHMH B MpeJeax Majbix
NEPHUOJIOB U TJIABHBIX MOATPYII
[lepuoanueckoi cuCTEMbl XMMHYECKUX
AJIEMEHTOB C YYETOM CTPOCHHMS HX
aTOMOB.

XapakTepu3oBaTh (U3UYECKUE U
XUMHYECKHUE CBOMCTBA MPOCTHIX BEUIECTB
raJIOr€HOB (Ha MpUMEpPE XJI0pa) U
CJIO’KHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpU/Ia HATPpHs ), CIIOCOOBI UX
MOJTyYeHUs], MPUMEHEHHNE U 3HaYCHUE B
TIPUPO/JIC U KU3HH YEIIOBEKA.
OnpenensTh XJIOPUI-UOHBI B paCTBOpE.
[InanupoBaTh U OCYUIECTBIATh Ha
NPAKTHKE XUMUYECKUE SKCTIEPUMEHTHI,
IPOBOAUTDH HAOJIO/IEHUS, JI€JaTh BHIBOIbI
0 pe3yJibTaTam
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BUJICOMATEPUAJIOB).

O3zHakomiieHHEe ¢ 00pa3iiaMu XJIOPUJI0B
(raJIoreHu 0B ).

Jlabopamopmuwiii onvim:

N3ydeHue CBOWCTB CONISTHOM KUCIIOTHI.
[IpoBeneHNE KaYECTBEHHBIX PEAKIUI

Ha XJIOPUA-UOHBIL. [Ipakmuyeckast
paboma

No 2. TlomydyeHue CONSTHOW KHUCIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus: o YpaBHEHUSIM
XUMUYECKUX peakiui, eclii OJUH U3
peareHToB JiaH B U30BITKE

IKCTICPUMEHTA npu MIPOBEICHUN
1a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B J1aOOpaTOpUM TpH
UCTIOJb30BaHUN XUMUYIECKOU

MOCYJIbI U 000PYI0BAHMUSI.

BricTpanBath pa3BepHyThIC TUCHBMCHHBIC

U YCTHBIE OTBETBI C OIIOPOM Ha
uHpopMalMilo U3  yyeOHHKa 151
CIPAaBOYHBIX MAaTE€pPUAIOB, T'PAMOTHO

VCIIOJIb30BaTh W3YyYECHHBIM NOHATUWHBIN
armapar Kypca XuMHH
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2.2

O6mas
XapaKTEPHUCTHKA
XUMHYECKHUX
sieMeHTOB VIA-
rpymibl. Cepa u ee
COEIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynmnsl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIEC CTEIIEHU
OKHUCJICHHUSI.

Ctpoenue u puznyecKre CBOMCTBa
IIPOCTHIX BEIIECTB — KUCIOPOAa U CEPHI.
AJOTpOIHbIE MOAU(PUKAIIUYA KUCIOPOIa
u cepbl. XUMHAYECKUE CBOKCTBA CEPBI.
CepoBoiopo/i, cTpoeHue, GU3UIECKUE U
XMMHUYECKUE CBOMCTBA.
Okcunmpl  ceppl  Kak
KUCJIOTHBIX OKCH/IOB.
CepHasg kucnora, (QuU3HYECKHE U
XHMHYECKHE CBOMCTBA (OOIIHNE KaK

MpCACTAaBUTCIIN

OOBACHATH 001IIE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 35ieMeHTOB VIA-
IpyHIbl ¥ UX COEAUHEHUM C yU4EeTOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBaTh (hU3HUECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTOIO
BEIIECTBA CEPBI U €€ COCTUHEHUIN
(cepoBOOPO/Ia, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJb(ATOB), CIOCOOBI UX
NOJTyYeHUs], MPUMEHEHHNE U 3HaYCHUE B
IPUPOJIE U KU3HH YEIIOBEKA.
Onpenenars Hanu4Ke cyiab(paT-uOHOB
B pacTBOpE.

OOBACHATH CYIIHOCTD SKOJIOTHUECKHUX

MpEeACTABUTEIISI KJlacca KUCJIOT U
crenuduyeckue). XMMUYECKUE PEaKInH,
JekKanue B OCHOBE MPOMBIIIIEHHOTO
croco0a NMoJIy4eHHs] CEpHOM KUCITOTBHI.
[Tpumenenue. Conu cepHOIl KUCIIOTHI,
KaueCTBEHHAsI peaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepbl 1 ee COEIMHEHUN B
npupojie. XUMHUYECKOE 3arpsi3HCHHE
OKPYXaroUIEH Cpeibl COCTMHEHUSIMHA
cepbl (KUCIOTHBIE JTOKAM, 3arPsI3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro
peAoTBPaIICHUS.

npoOieM, CBSI3aHHBIX C MepepadoTKON

COEAUHEHNN CEPBI.

[TnaarpoBaTh 1 OCYIIECTBIATh Ha
IIPAKTUKE XUMHUYECKHUE dKCTICPUMEHTHI,
IPOBOJIUTH HAOJIIOICHHS, /IeJIaTh BBIBOIbI
10 pe3yibTaTaM dKCIIEPUMEHTA.
CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B TabopaTopuu mpu
WCIOJIb30BAHUU XUMHUYECKOUN MOCYIbI
u obopynoBanus. [IpousBoauThH
BBIYHCIICHUS 110 XUMHYECKUM
ypaBHeHUsM. Mcnionp30BaTh pu
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Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3lamMu CephI U €€
COEMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue npouecca o0yrivBaHus
caxapa noJi IeiCTBUEM
KOHILICHTPHUPOBAHHOM CEPHOU KUCIOTBHI.
Jlabopamophvie onvimel: N3yuenue
XUMUYECKUX CBOMCTB pa30aBIeHHON
cepHoM kucioTel. [IpoBenenune
Ka4ueCTBEHHOW peaKkIuu Ha CyJibpaT-uoH
1 HaOJI0/ICHUE TPU3HAKa €€ MPOTEKAHUS

BBITIOJTHEHUN YIE€OHBIX 3aTaHAM

TEKCThI YUeOHUKA, CIPAaBOYHBIC
MaTepUabl

(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHIN U
COJIEH B BOJE, DJICKTPOXUMUYECKUHN PAJI
HaIpspKeHUN MeTasuio). Mcnonbp3oBath
IIPHU BBITIOJTHCHUH YUYE€OHBIX 3aJIaHUH U B
IIPOLIECCE UCCIIEN0BATEIBCKOU
JNEATEIbHOCTH HAYYHO-TIONYJISIPHYIO
JUTEPATYPY XUMHUUYECKOTO COAEPHKAHMUS,
CIIPABOYHBIE MATEPHUAIBI, PECYPCHI
HNuTepuera
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2.3

OOmas
XapaKTEPUCTHKA
XUMUYIECKUX
anemMeHToB VA-
rpynnsl. A3oT,
dbochop u ux
COCJIMHEHHUSI

OO6mrast xapakTepucThka 3nemMeHToB VA-
rpynibl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIC CTCIICHU OKUCIICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA.
KpyroBoport azora B ipupoje.

AMMHaK, ero (U3NYEeCKUE U XUMUUYECKHE
CBOICTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conu ammonus, UX (GU3UYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHas peakiiyisi Ha HOHBI
aMMOHHUSI.

A3OTHas KMCJIOTa, €€ MOJTyYCHHUE,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA
(oOurue Kak mpeacTaBUTENs Kilacca
KHUCJIOT U crieniupruyeckue).
Hcnonbp30BaHKne HUTPATOB U COJIEN
aMMOHHSI B KQUECTBE MUHEPAITbHBIX
ynoOpeHnid. XUMHUYIECKOE 3arps3HCHHE
OKPYKarOIIEH CPEbl COCTMHECHUAMUA
a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHUE
BO3/lyXa, TOYBHI U BOJ0eMOB). Docdop,
ayoTponHeie Mmoaudukaiuu dhocdopa,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA.
Oxkcun docdopa (V) u dochopHas
KHCIIOTa, (pu3nyeckue

OOBACHATH 001IIE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3J1eMEeHTOB VA-
TPYIIIBI K UX COCTUHCHHUH C yI€TOM
CTPOCHHUS UX aTOMOB.

XapakTepuszoBaTh PU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢ocdopa U X CoOeTUHEHUN
(amMHaka, coyiell aMMOHUs, a30THOU
KHUCIIOTBI, HUTPATOB, OKcuaa docdopa
(V) u dochopHroii kucinotsl, hochaTos),
CIOCOOBI MX TIOJTYICHUS, IPUMCHCHHE
3HAYCHHE B MMPUPOJIC M JKU3HU YEITIOBEKA.
OnpenensaTb HOHBI AMMOHHSI |
dbocdatronsl B pacTBOpeE.

OOBICHATH CYIIHOCTD YKOJIOTHICCKUX
po0sIeM, CBI3aHHBIX C HAXO0XKICHUEM
coenuHeHui azora u pochopa B
OKPY’KaroIEH cpeie.

[InanupoBaTh M OCYIIECTBISATh HA
MPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
MIPOBOJIUTH HAOJIOICHHUS, IeTIaTh BBIBOIbI
0 pe3ysbTaTaM IKCIIEPUMEHTA TIPH
IPOBEICHUH JTAOOPATOPHBIX OMBITOB U
IPaKTUYECKON pabOTHI.

CrnenoBath npaBuaaM 0€30MacHOM
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U XMUMUYECKHE CBOWCTBA, MOJYYCHHE.
Hcnons3oBanue ¢gocdaroB B KauecTBe
MUHEPAIbHBIX YIOOPEHUN.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3zHakomiieHHe ¢ PU3NYECKUMHU
cBoOMcTBaMHu a30ta, hochopa U ux
COEIMHEHUI (BO3MOYKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakoMIIeHHE ¢ 00pa3IiaMu a30THBIX
1 (hochopHBIX YTOOPEHHUH.

[Tonyuyenue, coOupanue, pacrio3HaBaHHUe
Y U3yYEHHUE CBOMCTB aMMUAKA.
B3anmonenicTBre KOHIIEHTPUPOBAHHON
A30THOM KUCJIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimei:

[IpoBeneHNe KaUeCTBEHHBIX pEeaKUui
Ha MOH aMMoHus U pocdar-uoH, u
U3YUYEHHE MPU3HAKOB UX MPOTEKAHUA.
lIpakmuueckas paboma

Ne 3: IlonyueHue ammuaka, U3ydyeHHE
€ro CBOUCTB. Buvluucnenus:

10 YPAaBHEHUSAM XUMHYECKUX PEaKIIUit

paboThl B 1ab0opaTopuu Mpu
UCIOJIb30BAaHUU XUMHYECKOU MOCY 1Bl

u obopynoBanus. [Ipon3BoauTH
BBIYKCIICHHS 10 XUMHYECKUM
ypaBHeHUSM. Mcrionp30BaTh pu
BBITIOJIHEHUU YUYE€OHBIX 3a1aHUM

TEKCThl y4eOHUKa, CIIPaBOYHbIE
MaTepUaJIbl

(meproANYECKYIO CUCTEMY XUMHUYECKHUX
anemenTtoB /. . MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUN M
COJIEN B BOJE, DIIEKTPOXUMHUYECKHAN PSJT
HaIpsHKEHUI METAIIIOB)
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2.4

OOmras
XapaKkTepUCTUKA
XAMHAYECCKUX
snemeHTOB IVA-
rpynmsl. YTIEpo
Y KPEMHUM, U UX
COCJIMHEHMUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
IVA-rpynnsl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUSI.

VYriepoa, amioTporiHble MoaudUKaIuy,
pacmpocTpaHeHue B npupoze,
du3nueckue M XUMHUYECKHE CBOMCTBA.
Ancop6uusa. KpyroBopor yriepoma B
PUPOJIE.

Oxkcunpl yriepoja, ux GU3n4ecKue u
XUMHYECKHE CBOMCTBA, ICHCTBUE Ha
YKUBBIC OPTAaHU3MBI, TTIOJTYUYCHHUE U
MIPUMEHECHUE. DKOJOTUYECKUE
Mpo0JIeMbl, CBSI3AHHBIE C OKCUIIOM
yraepoaa (1V), runoresa rio0anbHOTo
MOTETUICHUS KJIIMMAaTa, TapHUKOBBIT
addexr.

VYronpHas KMCIIOTa U €€ COJIU, UX
dbusznuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnnas peakius Ha
kapOoHatnoHsl. Mcons3oBanme
KapOOHATOB B OBITY, MEIMIIMHE,
MPOMBINIJIECHHOCTH U CEJIbCKOM
xo3sicTBe. [lepBoHavaIbHbIC TOHSATHS
00 OpraHMYeCKHUX BEIIeCTBaX KaK O
COEMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBACHATH 001IIE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 351eMEeHTOB |V A-
IPYIIIBI U UX COEIMHEHHUH C yYeTOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (hU3HUECKUE U
XUMHUYECKHE CBOICTBA MPOCTHIX BELIECTB
yriaepoa v KPEMHUS U UX COSAMHEHUN
(OKCHZIOB yTiIepo/ia, yroJIbHOW KMCIIOTHI,
KapOOHATOB, OKCUAA KPEMHHUS,
KPEMHHUEBOU KUCIIOTbI, CUJIUKATOB),
CIOCOOBI X MOJIYYEHUS, IPUMEHEHHE U
3HAYEHHE B PUPOJIE U )KU3HU YeJIOBEKA.
OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBA3b: CTPOEHHUE BEILIECTBA — CBOWCTBA
— IPUMEHEHHUE — Ha TpUMepax
COEAMHEHN YIJIEpOJa U KPEMHHUS.
Onpenenstb KapOOHAT- ¥ CUITUKAT-UOHBI
B PacTBOpE.

OOBACHATH CYIIHOCTb SKOJIOTMUECKHUX
npo6JieM, CBSA3aHHBIX C HAX0XKJIEHUEM

VIJIEKUCIIOTO Ta3a B OKPYKAIOIIEH CpEE.

[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpraHMYeCKUX BEILECTB IpUMEPaAMU
MPOCTBIX COEAMHEHUN (METaH, 3TaH,
ATUJIEH, alleTUJICH, TAHOJI, TJUIEPHH,
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STUJIEH, alleTUJIEH, 3TAHOJ, [JIULEPHH,
YKCyCHasi KHCJIOTA).

[IprponHbIE HICTOYHUKH YTIEBOJOPOIOB
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TepepaboTKu (OCH3UH), UX
POJIb B OBITY U IPOMBIIIIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yrieBoiax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHOE €IJMHCTBO OPTraHUYECKUX
Y HEOPTaHUYECKUX COECTMHEHUN.
Kpemnuii, ero pusnyeckue u
XUMUYECKUE CBOMCTBA, OJIyUEHHE U
npumeHenne. CoeTMHEHUST KpEMHHUS B
npupojie. O0ume npeacTaBieHus: 0o
okcuze kpemuus (1V) u kpemHueBoit
KHCJIIOTE.

Cunukatpl, UX HCIOJIB30BaHHE B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
Baxueimue cTtpouTtenbHble MAaTEPUATIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300etoH. [Ipobmemsr 6e3o0macHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHaJioB B MOBCETHEBHON KU3HHU.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Mopeny KpucTauinuyeCKuX pemeToK

YKCyCHasl KHCIIOTa), B3aUMOCBS3b
HEOPTaHWYECKUX COCTUHEHUN yriaepoa
Y OpraHUYECKuX BemecTB. OMUChIBAThH
pOJib OCJIKOB, 5KUPOB U YIJIEBOJOB B
(GYHKIHMOHUPOBAHUH JKUBBIX
OpraHU3MOB, COCTaB IPUPOIHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIb B
OBITY ¥ POMBIILJIEHHOCTH.

[IpoBOUTH BBIYUCICHUS MO YPABHEHUSIM
XUMHUYECKUX PEaAKIIH.

[TnarupoBaTh M OCYIIECTBIATh HA
MIPAKTUKE XUMUYECKHUE SKCIIEPUMEHTBI,
IIPOBOIUTH HAOJFOICHMS, /ISTIaTh BBIBOIBI
0 pe3yibTaTaM dKCIIEPUMEHTA TIPH
IPOBEICHUH JTA0OPATOPHBIX OMBITOB U
IPaKTUYECKUX padoT.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B TabOpaTopuu mpu
UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

u obopynoBanus. Mcmonb30BaTh npu
BBITIOJIHEHUU YYE€OHBIX 3a/1aHUM

TEKCTHI yUeOHUKA, CIIPABOYHBIC
MaTepHaIbl

(ITeprogndecKyro CUCTEMY XUMHUUYECKHUX
anemenTtoB /. . MenneneeBa, Tabnuiry
PAacTBOPUMOCTH KHUCJIOT, OCHOBAHUM
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anmasa, rpadura, QyaepeHa.
O3HaKOMJIEHHE € TPOLIECCOM a[CcOpPOLUU
PacTBOPEHHBIX BEILIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHUBOTa3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: cUJIMKaTHas
MPOMBILIUIEHHOCTB ).

Mopaenu MOJIEKYJT OpraHUYEeCKUX
BEILECTB.

Jlabopamopmuwiti onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3YYECHHUE CBOMCTB YIVIEKUCIIOTO rasa.
[IpoBeneHNE KAUECTBEHHBIX PEAKIUA Ha
KapOOHAT U CUJIMKAT-UOHBl U U3yYeHUe
IPU3HAKOB UX MPOTEKAHHUS.
IIpakmuueckue pabomui:

Ne 4. TlomydeHue yrieKuciIoro rasa,
W3yUYE€HUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3aa4 o TeMe «BaxkHeiie HeMeTasuibl
U UX COCAUHEHUS.

Buviuucnenus: 1o ypaBHEHHUSIM
XAMUYECKUX PEAKIIHI

U coJIed B BOJIE, DJIEKTPOXUMHUUECKUH Pl
HaIpsHKEHUN METaJIOB)
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Wroro no pazaeny 25
MeTa/lIbl M X COCAUHEHUS
3.1 | Obuue cBoiicTBa 4 OO011ast XxapaKTepUCTUKAa XUMUYECKUX PackppiBaTh CMBICII M3y4aeMbIX ITOHATHN

MCTaJIJIOB

AJIEMEHTOB — METAJUIOB HA OCHOBAHUM MX
nojoxeHus B [lepuoanyeckont cucreme
XUMHUYECKUX IJIEMEHTOB

J.W. MeHneneeBa u CTPOEHUSI aTOMOB.
Crpoenue MetaiuioB. Meramnyeckas
CBSI3b u MeTaunyecKas
KpUCTaJUIMUECKas peleTka.
DNEKTPOXUMUYECKHUM PsiJl HATPSHKSHUIM
MeTauioB. GU3NUECKHe U XUMUYECKUE
cBoiicTBa MeTauioB. OO01IHe criocoObl
noytydeHus: MmetauioB. [lonstue o
KOPPO3UH METAJJIOB, OCHOBHBIE
CIOCOOBI 3aIMTHI UX OT KOPPO3HUHU.
CrnaBsl (CTalb, YYT'YH, JIOPATIOMUHUMN,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U
MIPOMBIIICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yueHnue pe3ylbTaToB KOPPO3UU
METAJIJIOB (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEpHaIoB). JlabopamopHoie
ONbIMbL:

O3zHakomiieHHne ¢ 00pasiamMu METauioB U
CIUIaBOB, UX (DU3UUECKUMU

Y TIPUMEHSTH 3TU MOHITHS NIPU OMTUCAHUH
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBACHATH 001IIE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB JIEMEHTOBMETAIIJIOB
U X COCTUHEHHH C yUeTOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh CTPOEHUE METAJLIOB,
o01mume GU3NIecKue U XUMHIECKHE
CBOICTBa METAJJIOB.

XapakTepu3oBaTh 001IUE CIIOCOOBI
HOJTyYEHUS] METAJLIOB.

OnuceiBaTh CIOCOOBI 3aLIUTHl METAJIIIOB
OT KOPpPO3HH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a00OpaTopuu npu
MCTIOJIb30BaHUN XUMUYECKOU MOCYBI U
obopynoBanus. [IpousBoauTh
BBIUKCIICHUSI TI0 YPAaBHEHHSIM
XUMHUYECKUX PEaKLUi, €Clii OJIMH U3
pEareHToB COACPKUT MPUMECH.
VYyacTBOBaTh B COBMECTHOM paboTe B
nape WM rpyImme.

Hcnonb30BaTh MpH BBHIIOJHEHUH Y4€OHBIX
3aJlaHuM TEKCThl yUYeOHHKa,
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CBOMCTBaMHU. Buiyucnenus: 1o
YPaBHCHUAM XHUMHUYCCKHUX peaKHHﬁ,
CCJIM OINH U3 PCAIrCHTOB COACPIKUT
IMpUuMCCH

CIIPABOYHBIE MATEPHUAIIBI
(ITepponuecKyro CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUN M
coJiel B BOJE, DIEKTPOXUMHUYECKUHN PsiJT
HaIpPsHKCHUN METaJIIOB)
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3.2

Baxwueiimue
METAJUIbI U UX
COEIUHEHHUSA

16

[I{eno4ynble METaAJLJIBL: OJIOKECHUE B
[Teproan4eckoil cucTeMe XMMUYECKUX
anemeHToB [[.1. MenneneeBa, ctpoeHne
MX aTOMOB, HAaX0XXJAECHUE B IIPUPOJIC.
dusznvecKue U XMMHUUECKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHapl U
TUJPOKCUABI HATPUS U KaJIUSL.
[IprumMeHeHne METOYHBIX METAIIIIOB U UX
COCIVMHEHNH.

[Ilenoyno3emenbHbIE METAJIIbBI MAarHUN H
KaJIBLIUM: TIOJIOKEHHUE

B [lepnoauueckoi cucteMe XUMUYECKUX
anemeHToB /.. MenneneeBa, cTpoeHue
WX aTOMOB, HAX0XXJECHUE B IPUPOJIE.
du3nyeckue 1 XUMHUYECKHE CBOMCTBA
MarHus U Kaablius. Baxkaeime
COCIMHEHUS Kablus (OKCHUJI,
TUAPOKCHU], COJn). XKeCTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEeHUsI. ATFOMUHUIA:
noJjio)keHue B Ilepuoguueckon cucreme

OOBACHATH 001IIE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB

AJIEMEHTOBMETAIIIOB U UX COSAMHEHUN

B IPyIIax C y4eTOM CTPOCHHUS UX
aTOMOB. XapaKTepu30BaTh PU3NUECKUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BEILECTB METAJUIOB U UX COCINHEHUN
(OKCUI0B, TUAPOKCHUIOB, COJIEH),

CHOCOOBI X MOJIyYEHHS], IPUMEHEHHE

Y 3HaYEHUE B MIPUPOJE U KU3HU
YEJIOBEKa.

YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHHUE BEILIECTBA
— CBOWCTBAa — NPUMEHEHHE — HA
IPUMEPAX U3YYAEMBIX BELECTB.
Pacno3HaBaTh ¢ TOMOLIBIO KaUECTBEHHBIX
peaxkuuii HOHbI METAJIOB: MarHus,
KaJIBITUS, aTFOMUHUS, IIUHKA, xemne3a (1) u
xenesa (1), meau (I1).

Jloka3piBaTh ~ aM(OTEpHBIN  XapakTep
OKCHJIOB Y TUPOKCHUIOB aIFOMUHUS

XUMHUYECKHUX IJIEMEHTOB
.. MenneneeBa, CTpOEHHUE aToma,
HaXOXJECHHUE B pupoje. dusnueckue
1 XUMHUYECKHE CBOMCTBA aIFOMUHUSI.
AmMdoTepHbIe CBOMCTBA OKCUAA U

U IIMHKA.

[lmanupoBaTh M OCYIIECTBIISITh Ha
MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOJICHUSI, JIeJIaTh BBIBOIbI
110 Pe3yJbTaTaM SKCIEPUMEHTA IPU
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TUAPOKCU]IA AITFOMUHUSL.
Kenezo: nmonoxenue B [leproauyeckoit
cucTeMe XuMuueckux snementon J[. 1.
MenpeneeBa, CTpOCHUE aTOMa,
HaxoxJeHue B nmpupoje. dusnveckue u
XUMHUYECKHE CBOMCTBA XKeJe3a.

Oxcuapl, THAPOKCHIBI U coitu xxene3a (1)
u xkene3a (11l), ux coctas, cBoiicTBa u
MOJTyYCHHE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBUS OKCUJIA
KaJIbLIUS U HATPUS C BOJIOM (BO3MOKHO
MCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).
OxparmBaHye MmjaIaMeHu HOHAMHU
HATPHS, KT U KaJIbIUs (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).
HccnenoBanue CBOWCTB )KECTKOW BOJBI.
[Iponecc ropeHus xee3a B KUCIOPOAE
(BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAJIOB).

POBEJICHUU JTaOOPATOPHBIX OTBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B J1aOOpaTOpUM MpH
UCIOJIb30BAHUU XUMHUYECKOM

MOCYJIbl U 000PYI0BAHMUSI.
[Tpon3BOANTE BBIUNUCICHUS TIO
XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIK Ipynie.

BricTpanBath pa3BepHyThIC TUCHBMCHHBIC
Y YCTHBIE OTBETHI C ONIOPOM Ha
uH(pOpMAITUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JIB30BATh N3YYEHHBIN ITOHSITUWHBIN
amnmapar Kypca XuMuu
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Jlabopamophvie onvimol.:

[IpoBeneHrEe KAYECTBEHHBIX PEaKUid Ha
WOHBI (MarHus, KaJabIUs, ATFOMUHUS,
nuHKa, xenesa (1) u xenesa (1), meau
(1), onrcanne NPHU3HAKOB MX HMPOTCKAHUSI.
HccnenoBanre aMmpOTEpHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U THAPOKCUIA
IIUHKA.

Ilpakmuueckue pabomoi:

Ne 6. JKecTkocTh BOJIBI U METOJBI €€
YCTpaHCHHSI.

Ne 7. Pemenue skcnepuMeHTaIIbHBIX
3a7a4 no teMe «BaxkHenmme MeTamibl U
UX COCTUHEHUS.

Buviuucnenus: no ypaBHEHUSIM
XUMUYECKUX PEAKITUH, €CIIH OJNH U3
pEareHToB JIaH B U30BITKE WU COJCPIKUT
MIPUMECH; MACCOBOM JI0JIM BBIXO/1A
MPOJIYKTa PeaKIuu

Hroro no paszneny

20

XuMHus ¥ OKPYKAKOLIAA cpeaa
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4.1 | Xumus u 3 BemecTBa 1 Marepraiibl B IOBCEAHEBHOM | XapaKTEPU30BATh POJIb XUMUU B
OKpY’KaroIas JKWA3HU YenoBeka. bezomacHoe pasIMyYHBIX cepax AeITeTbHOCTH
cpena WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX | JIKOJEH, OCHOBHBIC BEIIECTBA U
peakuuii B 0bITy. IlepBast momorp MaTepHuaJibl, IPUMEHIEMBIEC B )KU3HU
IIPU XUMHUYECKHX 0KOrax M COBPEMEHHOT0 YEJIOBEKA.
OTPAaBJICHUSX. OOBACHATH yCIIOBUS O€3011aCHOTO
XHAMHUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH | MCIIOJIb30BAHUS BEIIECTB U XUMUYECKUX
cpelsl (IpeaenbHas JoMyCTUMAast peakuuii B ObITY.
KOHLIEHTpauus BewecTB. Posib xuMnn B | AHANM3UpOBaTh U KPUTUYECKHU OLICHUBATh
pEIIEHUH KOJOTUYECKUX MTPOOIIEM. UH(POPMAIUIO O BIUSHUU
Xumuueckuii IKCnepumMenm: IIPOMBIIUIEHHOCTH, CEJIbCKOTO XO35IICTBA,
Lemoncmpayuu: TPaHCIIOPTA U JIp. HA COCTOSTHUE
N3yuenne 00pa3ios MaTEpUAIIOB | OKPYXKAIOIIEH CPEBI.
(cTexno, CruIaBbl METAJUIOB, MOJUMEPHBIE | YMETh OKa3bIBAaTh NEPBYIO MOMOIIb PH
MaTepHuabl) XUMUYECKUX 0KOTaX U OTPaBICHUSX.
[IpuHuMaTh yyactue B 00CYKIEHUU
po0JieM XUMHYECKON U AKOJIOTUUECKOMN
HaIpaBJIEHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 10 podemMe U
npeajaraTb BO3MOXKHBIE ITyTH €€
penieHus
Uroro nmo pazneny: 3
PesepBHOE Bpems 3
OBIIEE YNCJIO YACOB 68

I10 ITPOTPAMME
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NEPEYEHDb (KOAU®UKATOP) PACIIPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS ITO XUMUHA

B denepanbHBIX W peTMOHANBHBIX MPOIEAYypax OICHKA KadecTBa OOpa30BaHMS
WCIIOJIB3YETCSI TIEPEUCHb (KOAM(PUKATOP) PACIPEACIICHHBIX 10 KjaccaM MPOBEPSEMBIX
TpeOOBaHWII K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIBbHOW MPOTPAMMBI
OCHOBHOTI'O 00IIETO 00pa30BaHUsI U JIEMEHTOB COACPKAHUS TTO XUMUMU.

8 KJIACC IIpoBepsiembie TPeOOBAaHUA K Pe3y/JIbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon
MIPOBEPSIEMOTO
pe3yJybTaTa

[IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00I1IEro 00pa30oBaHMsI

1

ITo Teme: «H@pBOH&‘I&J’IBHBIG XUMHUYCCKHUEC ITOHATHUS

1.1

PAaCKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX IOHSTHI: aTOM, MOJIEKYJIA,
XUMHYECKUN 3JIEMEHT, IIPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOJHAs U HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHas
Y MOJIEKYJISIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasg J0JiI XHMMHUYECKOrO 3JIEMEHTAa B COEIUHEHUHU, MOJIAPHBIN
o0beM, XHMHYECKas peaklus, KIAaCCU(PUKALMI pEeaKkUHil: peakiuu
COCJIMHEHHUS, PEAKIUU Pa3JOKECHUs, PEAKUUU 3aMEUICHUs, peakluu
OOMEHa, 5K30- M JHAOTEPMHUYECKHE PEAKIMH, TEIIoBO 3(PdeKT
peakuuu, pacTBOp, MaccoBasg JOJsS  BellectBa  (MpOLEHTHas
KOHIICHTpAIIs1) B pacTBOPE

1.2

HIUIIOCTPUPOBATHL B3aUMOCBSA3b OCHOBHBIX XHWMHYCCKHX MOHATUM U
IPHUMCHSATH 3THU IMOHATHUSA ITPHU OINMKMCAHHUU BCHICCTB U UX HpeBpaHleHI/II\/’I

1.3

UCIIOJIB30BaTh XMMHUYECKYIO) CHMBOJIUKY JUIsI COCTaBjieHUs Gopmyl
BELIECTB U YPABHEHUN XMUMUYECKUX PEAKIIAMN

1.4

PACKpPLIBATb CMBICJI 3aKOHOB COXPAaHCHHUS MACChbl BEIICCTB, ITOCTOAHCTBA
COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O YYCHHA, 3aKOHA ABOFa)IpO

1.5

ONnpcCACIATL BAJICHTHOCTD aTOMOB JJICMCHTOB B
6I/IHapHBIX COCIMHCHUAX
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1.6

KJIACCU(PUIIMPOBATh XUMHUYECKHE peakiuuu (10 YHCIy U COCTaBy)|
YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P HEKTY)

1.7

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BEILIECTB

1.8

BBIUUCIISITH MACCOBYIO JIOJTI0 XUMUYECKOTO 3JI€MEHTa o popmyIie
COEJIMHEHUS,

1.9

BBIYUCJIATh MACCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUsI — HaOI0JIeHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICTICHHBIN )

ITo Teme: «Baxuernmue MMpCaACTAaBUTCIIN HCOPIraHNICCKUX BCIICCTB»

2.1

PAaCKpLIBATb CMBICII OCHOBHBIX XHMMHNYCCKHX TTOHSITHIA: OKCHJ, KHCIIOTAa,
OCHOBAHHC, COJIb

2.2

OTPEENATh TMPUHAAJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIaccy|
COEIMHEHMUI 110 hopmyIam

2.3

KJIaCCI/I(bI/II_[I/IPOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACcCOB, NOATBEpkKAasi  ONUCAHUE  IMPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH oT nux
Ka4C€CTBCHHOI'O COCTaBa, BO3MOKHOCTH TIIPOTCKAHUA XHMHYCCKHX
npeBpameHHﬁ B Ppa3JIMYHBIX YCIIOBUAX

2.6

CIENOBATh MpaBWJIAM  TOJIb30BAHUS  XHUMHUYECKOM  TOCYAOM |
7a00paTOPHBIM O0OpPYJOBAaHUEM, a TaKXe TMpaBuiIaM oOOpalieHus: c
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUIMSIMH TI0 BBITIOJTHEHUIO
Ja00pAaTOPHBIX XHWMHUYECKHUX OIMBITOB IO TMOJYYCHUIO U COOHMPAHUIO
ra3o00pa3HBIX BemeCTB (BOAOPO/MAa W KHUCJIOPOJa), MPUTOTOBICHUIO
PACTBOPOB C OMPEIICIICHHON MAaCCOBOM J0JIEM PAaCTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBATh W MOPOBOJUTH  XMUMHUYECKHE  DKCIEPUMEHTHI 1O
paclio3HaBaHUIO pPAaCTBOPOB IIEJOYEH H  KHUCJIOT C  [OMOUIBIO
WHUKATOPOB (JTaKkMyc, heHon(TalIenH, METUIIOPAHK U IPYTHE)

2.7

IMPOBOJUTDL PACHCTHI 11O YPABHCHHIO XUMHUYECKOM pCaKnmu
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3 [Io Tteme: «llepuomnueckuii 3akoH u Ilepmoanueckass cucrema
xumuueckux anementoB JI.MI. MenneneeBa. CTpoeHHUE aTOMOB.
Xumuueckas cBA3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIMI

3.1 pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKHX TMOHATHM: SIpPO aroma,
AJIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTalb, pauyc aToMa,

XUMHYCCKasd CBA3b, IIOJIpHAA W HCIIOJAPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIIBHOCTh, HOHHAA CBA3b, NOH, KATHOH, AHNOH, CTCIICHb

OKHCIICHUS
3.2 KJIaCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHThI
3.3 ONKCHIBATh W XapaKTepu3oBaTh TabmmuHyro (opmy Ilepuoanueckoi

CUCTEMBl XMMHYECKMX JJIEMEHTOB: pas3iuyaTh IIOHATHSA «TJIaBHas
noarpynna (A-rpynna)» u «mnobouyHas mnoarpynna (b-rpymnma)y,
«MaJIbIe» U «OOJIBUINEY MEPUOIbI

3.4 packpsiBaTh cMblcn Ilepuoamueckoro 3akona J[.MI. Mengaeneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB OT UX MOJ0KeHus B [lepuoauueckoi cucreme

3.5 COOTHOCUTH  O0O3HAYEHHUs, KOTOpbIE HWMEIOTCS B  TaOauIe
«Ilepuonuueckas cucrema XUMHUYECKUX 3JIEMEHTOB
JI.W. MeHnaeneeBa» ¢ YACIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COoCTaB M 3apsj sjapa, oOlee dHcio
AJIEKTPOHOB U pacCTpeIeICHUE UX IO JIEKTPOHHBIM CIIOSIM)

3.6 OTIPENETSTh CTETICHD OKHCIIEHUSI DJIEMEHTOB B OMHApPHBIX
COCTMHEHHSIX
3.7 OTIpENeNsTh BUJ XWMHUYECKOW CBsI3W (KOBajJeHTHasT W WOHHAs) B

HCOPIraHNYCCKNX COCOAUHCHUAX

[TIpoBepsieMbie 2JIEMEHTBI COJICPKAHUS

Kon [IpoBepsieMblii 2JIEMEHT COIEpKAHUS

1 HepBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

1.1 [Ipenmer xumuu. Ponp XuMHUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HayK. Tena
U BellecTBa. GU3NUECKHUE CBOMCTBA BEMIECTB. ArperaTHOe COCTOSIHUE BEILIECTB

1.2 [TonaTre o MeTo/ax MO3HAHUSA B XMMHUHU. YHCTBIC BemiecTBa U cMechH. CriocoObl
pa3aesieHus CMecen
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1.3

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3ieMEHThl. CHMBOJIBI XHMHYECKHUX
351eMeHTOB. [IpocThie U C0XKHBIE BeNleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumnyeckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.

3aKOH IIOCTOSHCTBA cocraBa BemiecTB. OTHOCHUTENbHAsh aTroOMHas Macca.
OTtHOcuTENbHAs MOJIEKYJIsSIpHas Macca. MaccoBast 0JI1 XUMHYECKOTO JIEMEHTA
B COCIMHEHUU

1.5

KomuuectBo BemectBa. Mok, MomnsipHas macca. B3auMocBsi3b KOJIHYECTBa,
MacChl M 4YHUCJIAa CTPYKTYPHBIX €IUHUIl BelecTBa. PacueTsl mo QopMynam
XUMHUYECKUX COCTMHEHUMN

1.6

dusnueckre U XUMHUYECKHUE SIBJICHMs. XMUMHUYECKas peaklus U €€ MPHU3HAKU.
3aKOH COXpaHEeHMsI MacChl BEIIECTB. XMMHUECKHe ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUI (COETUHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA)

1.7

XUMHUYECKHUM 3KCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCYI0M, C ITpaBUIaMu
paboTel B Jjaboparopud U HOpueMaMu oOpamieHus ¢ J1abopaTOPHBIM
000OpyJOBaHUEM, HW3YYEHHUE M ONHUCAaHUE (PUINYECKUX CBOWCTB 0Opa3loB
HEOPTraHWYECKUX BEIIeCTB, HaOmojeHue (u3ndeckux (IJIaBJIEHUE BOCKA,
TasiHUE JIbJIa, paCTHUpaHUE caxapa B CTYINKE, KUIIEHUE U KOHICHCALUs BOJbI) U
XUMUYECKUX  (TOpEHHME  CBEYM, [POKAIMBAHME  MEJHOM  IPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KUCJIOTOM) SIBJICHWM, HAOMIOJEHHME U OINHCaHuE
OPU3HAKOB MPOTEKaHUs XMMUYECKUX peakuui (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUJIOM Oapusi, pa3iokKeHHUE THIPOKCUIA
menu (1) mpu HarpeBaHuHU, B3aMMOJICHCTBHE JKejie3a C PACTBOPOM COJIM MU
(I1), wu3ydyeHume crmocoOOB pasaelieHus cMecel (C  TMOMOINBI0 MarHuTa,
(GunbTpOBaHME, BbINApUBaHUE, TUCTWIULALHUS, XpomaTtorpadus), MNpPOBEACHHUE
OUYMCTKH NTOBAapEHHOW COJIM, HAOJIOICHUE U ONMCAHUE PE3YIbTAaTOB MPOBEACHHUS
OMbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHUE Mojemei
MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciopong — 3j€eMEeHT W mpocToe
BelecTBo. HaxoxzaeHue kuciaopoaa B mpupone, (puamyeckue U XUMUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuawl. I[Ipumenenue xucnopona. CriocoObl
MOJIYYeHHUsS] KHCIIOpOoJa B JIabopaTopuM M MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoje. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPOIa

2.2

TennoBo# 3G(HEKT XUMUUECKON PEeaKIny, TEPMOXUMUYECKUE YPaBHEHUS, IK30-
Y SHJIO0TEPMUUYECKUE peaklnu. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS

2.3

Bonopoa — snemeHT M npocToe BemecTBo. HaxoxaeHne Bogopoaa B IpUpoO/IE,
bu3nYecKue W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI TOTyUCHHS.
Kwuciaotel u conm
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2.4

Monsipablit 00beM ra3oB. PacueTsl 1o XUMUYECKUM YpaBHEHUSIM

2.5

dusnueckue cBOMCTBA BOJBI. Boaa kak pactsopurens. PactBopbl. HaceieHHbie
Y HEHACBILLIEHHBIE PacTBOPBL. PacTBOpUMOCTE BemecTB B Boge. MaccoBast noms
BEIL[ECTBA B paCTBOpE. XMMHUYECKHE CBOMCTBA BOJIBI.

OcHoBaHus. Poiib pacTBOpOB B NMPHUPOAE U B KU3HH 4enoBeka. KpyroBopot
BOJbI B IPUPO/E. 3arpsi3HEHNE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX
BOJ

2.6

Knaccuduxanus nHeopranmdeckux coeauHeHuil. Oxcuapl. Kriaccudukarms
OKCHJIOB: coJyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM@OTEepHbIC) W
HecosieoOpasyromue. HomeHnkinarypa okcuioB. Gusznueckue

U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomyueHrne okcuaoB

2.7

OcunoBanusi. Kinaccudukanus OoCHOBaHUN: MIENOYM UM HEPACTBOPUMEIE
ocHoBaHusA. HomeHkmnarypa ocHoBannil. Ou3nyeckue U XMMUYECKUE CBOMCTBA
ocHoBaHuU. [losryyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenkmarypa kucioT. Puznyeckue u
XHUMHYECKHe cBoMcTBa KUCIOT. Psan aktuBHocTH MeTtaiuioB H.H. bekerosa.
[Tosyuenue KuciaoT

2.9

Comu. Homenknatypa comneil. ®Du3nyeckrne M XUMUYECKHE CBOWCTBA COJICH.
[Tonyuenue coiei

2.10

['eneTnyeckas cBS3b MCKIY KlIaCCaMHU HCOPIraHNICCKUX COGI[I/IHCHI/II\/JI

2.11

XUMUYECKUM  DKCIIEPUMEHT: KA4ECTBEHHOE  OINPEAECIEHUE  COAECPKAHUS
KHCJIOpOJa B BO3JlyXe, MOJIydeHHE, COOMpaHHE, Paclo3HABAaHWE M H3YUYCHHE
CBOMCTB KHUCJIOpOJia, HAOJIIOJEHUE B3aMMOJICUCTBUS BEILIECTB C KUCIOPOJOM U
yCJIOBUSI BOBHUKHOBEHUSI U MPEKpaIlEHUsI TOpeHUs (ToxKapa), 03HAKOMIICHHE C
oOpa3liaMd OKCHJIOB M OIIMCaHWE WX CBOWCTB, IOJy4YeHHE, CcoOUpaHue,
pacro3HaBaHWe W HM3yYE€HHUE CBOMCTB BOJAOpOjJia (TOpEHHE), B3aUMOJCHCTBUE
Bojiopoja ¢ okcuaoMm Meau (1) (Bo3aMoKHO UCIIOIB30BaHUE BHEOMATEPHATIOB),
HaOMoIcHNEe O00pa3IOB  BEMIECTB KOJMYECTBOM | MOJIb, HCCJIEIOBAHHE
OCOOCHHOCTEW PACTBOPEHHsSI BEIIECTB C Pa3IUYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHOW MAacCOBOM [0JEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJLI C MeTaulaMu (HATpUEeM M KaJlbLIEM)
(BO3BMOXKHO HCIOJIb30BAaHHE BHJICOMATEPHANIOB), OIpEICIeHUEe PacTBOPOB
KUCJIOT W TIejoYeld ¢ TIOMOIIbI0 HWHIWKATOPOB, HCCIEIOBaHHE OO0pa3lioB
HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJNIOJCHUE W3MEHECHUS
OKpacKM HWHJUKATOPOB B pacTBOpax KHUCJIOT U IIeJoYel, H3yuYeHHE
B3auMoiericTBust okcuga meau (I1) ¢ pactBopoM cepHOM KHCIIOTBHI, KHCJIOT C
METaJUIAMU, PEAKLUU HENTpaIU3alny, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHME OJHOr0 MeTajlla JPyrMM U3 pacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTANILHBIX 3a/lad Mo Teme «BakHelmme Kiacchl HEOPTraHUYECKUX
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COEIMHEHU)

[lepuonnueckuii 3akoH u Ilepuoanueckass cucTteMa XUMHUYECKUX DSJIEMEHTOB
JN. Menpeneena. CrpoeHnue aTOMOB. XuMH4UeCcKast CBSI3b.
OKHUCINTETPHOBOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

[lepBble TOMBITKM KJIacCUPUKAIUU XUMHUYECKUX 3JIeMEeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W IIEIOYHO3EMENIbHbIE METalIbI,
raJloreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT aM{QoTepHbIC
OKCHUJbI U THJIPOKCHUJIBI

3.2

[lepnognueckuit 3akoH. llepnoanueckas cucrema XuMHIECKUX dieMeHToB J[. 1.
Menneneena. Koporkonepuoanas u ninuHHonepuoaHast popmsl [leproauueckoit
cucreMbl xumuueckux syemeHToB .M. Menneneesa. Ileproabl u Tpyniibl.
@u3n4ecKuii CMBICI IOPSAKOBOIO HOMEpa, HOMEpPOB NEPUONA U T'PYIIIIBI
JJIEMEHTA

3.3

Crpoenne atomoB. CocraB atoMHbIX snep. M3oromsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JOYEK aTOMOB TMeEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuomnueckount cucremnl .M. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA TI0 €ro MoJiokeHuto B [lepuoanueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paguyca aTOMOB XHMHYECKUX SJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpynmaM W IEpUOAaM.
3nauenue llepmoamueckoro 3axkoHa u Ilepmoamyeckoil CUCTEMBI XMMHUYECKHAX
AJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4eHbIM u
rpaKJaHUH

3.5

Xumuyeckas cBsi3b. KoBaneHnTHass (mosisipHass U HEMOJSIpHAsi)  CBA3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAas CBs3b

3.6

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHWCJIEHUS U BOCCTAaHOBJIEHU. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI DKCIEPUMEHT: U3YyYe€HHE O0O0pa3lloB BEHIECTB METAIOB U
HEMETAJUIOB, B3aMMOJECHUCTBUE THUAPOKCHUAA ILIMHKA C PACTBOPAMHU KHUCJIOT HU
1IEJI0YEN, MPOBEICHUE OMNBITOB, WUIKOCTPUPYIOIIUX HPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIUM (TOPEHHE, peaKIIuy Pa3I0KEHHUs, COCTMHEHMS)

9 KJIACC IlpoBepsiembie TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMBbl

Kon
poBepsie
MOTO
pe3yJibTa

[IpoBepsiembie IpeAMETHBIC PE3YIHTATHl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOM
MIPOTrpaMMbl OCHOBHOT'O OOIIIEr0 0Opa3oBaHus
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Ta
1 [To Teme: «BemecTBo 1 XuMH4YECKask pEaKUsD)

1.1 PaCKpBIBaTh CMBICTT OCHOBHBIX XUMHYECKUX TMOHSATHN: PACTBOP, IEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JICKTPOJIUTUYECKAS TUCCOIHAIINS, PEAKIIM HOHHOTO OOMEHa,
KaTaan3aTop, XMMHUYECKOEe PaBHOBECHE, 0OpaTUMBIE U HEOOpATHMbIC PEaKIIUH,
OKHUCJTUTEIIbBHOBOCCTAHOBUTEIHHBIC PEAKITUU, OKHUCIUTENh, BOCCTAHOBHUTEIb,
OKHCJICHHE U BOCCTAHOBJICHUE, AJUIOTPOIHS, aM(pOTEPHOCTh, XUMHUUECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasl), KpUCTA/UIMUECKasl pelieTKa, CIUIaBbI,
CKOPOCTh XMMHUYECKOW PEaKIIUU

1.2 WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYCCKUX TMOHSATUH M MPUMEHSTH
OTH TIOHSTHSI IPY OTIMCAHUH BEIIECTB M MX MIPEBPAIICHHM

1.3 COCTaBJISATh YPABHEHUS DJIEKTPOIUTHYECKON JNUCCOIMAIIMN KUCIIOT, MIEI04YeH 1
COJICH, MOJTHBIE ¥ COKpAIIICHHBIC YPaBHEHHUS PeaKIuii HOHHOTO OOMEHa

1.4 pacKphIBaTh CYITHOCTh OKUCJIUTEIILHO-BOCCTAHOBUTEILHBIX peaKImii
MTOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PeaKIui

1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUIECKOHN peaKInu

2 [To Tremam: «HemeTawisl 1 UX coeauHEHUD 1 «MeTauIbl 1 UX COEIUHEHUD)

2.1 XapaKTepru30BaTh (OMUCHIBATH) OOIHE U ClIeNU(PUICCKIE XUMUIECKUE CBOMCTBA
MPOCTBIX M CIIOXKHBIX BEIIECTB, IOATBEP)KJas OIKCAHHE IpUMEpaMu
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHH COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIIUN

2.2 COCTaBIIATh ~ ypPaBHEHHMS  pEaKIui, TOATBEPKAAIOMIUX  CYIICCTBOBAHHE
TCHETUYECKOM CBSI3M MEXy BEIICCTBAMH PA3TUIHBIX KIACCOB

2.3 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYXHOCTH MPOTEKAHUS XUMHYECCKUX IIPEBPAICHNUN B Pa3IMIHBIX YCIOBHUSIX

2.4 CJIeIOBaTh MpaBWjaM TOJb30BaHUS XMMHUYECKOW MOCyA0d U J1abopaTOpHBIM
00OpyZI0BaHUEM, a TAKKE MPABHUIIaM OOpaIeHus
C BCIIECTBAMH B COOTBETCTBUHM C HHCTPYKIUSIMH TIO BBIMOJHEHHUIO
7a00paTOPHBIX ~XUMUYECKUX ONBITOB MO TIOJYYCHHI0O U  COOMpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a)

2.5

MPOBOJUTH PEAKIUHU, TMOATBEPKIAIONINE KauyeCTBEHHBIH COCTaB Pa3IMYHBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJOPHA-, OpOMHI-, HOIUMI-,
kapbonat-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHWUSI, MOHBI U3YYCHHBIX METAJIOB, IIPUCYTCTBYIONINE B BOAHBIX PACTBOPAX
HEOPTaHUYECKUX BEIIECTB
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3 [1o Teme: «XuMHS U OKpYKAroILas Cpeiar»
3.1 PACKpBIBaTh CMBICI OCHOBHBIX XxuMHuueckux nousatuu: [1JIK BemecTsa; Koppo3us
METaJUIOB
3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMd MBICTUTECIBHON NEATCIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, O0OOIIEeHHE, CUCTEeMATH3AlUIO, BBISBICHUE NPUYUHHO-
CJICICTBCHHBIX CBsI3ed — IS W3YYCHHUS CBOWMCTB BEIIECTB M XHWMHYECKHX
pEaKInii; eCTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOIIOZICHUE, N3MEpPEHNE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN )

HpOBepﬂeMble AJIEMEHTHI COACPKAHUS

Kon

HpOBGpSICMBIﬁ QJICMCHT COACPKAHUA

1

BGIHGCTBO U XUMHUYCCKaA PCaKIIusd. HOBTOpGHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux siemeHToB 1. 1.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHCHHMHU CBOMCTB
XAMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kaluusd, KIbLUUSA U HX
COCIMHEHUHM B COOTBETCTBUU C IIOJIOKEHHEM 3JeMEHTOB B llepuommueckon
CHUCTEME U CTPOCHUEM HX aTOMOB

1.2

Crpoenue BemiecTBa: BUABl XUMUYECKOM CBS3U. THIIBI KPUCTALIMYECKUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAINYECKOW PEIIETKH
U BUJA XUMHUYECKOU cBA3U. Kiaccudukaiyss 1 HOMEHKIIaTypa HEOPraHUYECKUX
BELIECTB (MEXIyHApOAHAas W TpUBUAJbHAs). XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIIMXCSI K  PAa3jJM4YHBIM  KJIacCaM  HEOPraHWYECKHX  COCIWHEHUH,
TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB

1.3

Knaccudukaiuysa XuUMHUYECKUX PEaKIMid MO pa3InYHbIM MTPU3HAKaM (110 YUCTYy U
COCTaBy YYACTBYIOIIMX B PEaKIMH BEHIECTB, MO TeroBoMy 3(dekrty, Mo
W3MEHEHHIO CTEMEeHEN OKUCIICHUSI XUMUYECKUX DJIEMEHTOB, 110 0OPaTUMOCTH, 110
YYACTHUIO KaTaau3aTopa). DK30- U SHAOTEPMUUYECKHE

peakunu, TEPMOXUMHYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMHUYECKOU
peaxkuuun

1.4

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOTEHHBIX M T€TePOTeHHBIX peakiusax. [[oHITHe 0 XUMUYECKOM PaBHOBECHUH.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHUMHUYECKOM pEaKIuu U TOJOKCHHE
XUMHUYECKOTO PABHOBECHS

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC  PEaKIIHH, SJIGKTPOHHBIN  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHON ~ peakruu.  CocTaBlieHWE  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~pEakUid ¢ WCIOJb30BAaHHEM METoja
AJIEKTPOHHOTO Oananca
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1.6

Teopust 3JIEKTPOJUTHUUECKON AMCCOLMALMU. DIIEKTPOJIUTHI U HEDIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHn3M JHCCOLMAIIMU BEUIECTB C PA3JIMYHBIMUA BUJIAMHU
xuMudeckoil cBsizu. CteneHp auccouuanuu. CUIIbHBIE U CIa0ble 3JIEKTPOJIUTHI.
Peakmuun monHOrO 0OMEHa. YCIIOBUS TPOTEKAHHS PEaKIuid MOHHOTO OOMEHa,
NOJIHBIE W COKpalleHHbIE HMOHHBIE ypaBHEHHMs peakuuid. CBOICTBAa KHCIOT,
OCHOBaHMII M coJieil B CBeTe TMPEACTABICHUNH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KayecTBeHHbIE peaKkIIuy Ha HOHBI.

[TonsiTe 0 TUAPOIIN3E COTEH

1.7

XUMHYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPHCTALTUYECKUX
pEIIeTOK HEOPraHWYEeCKHX BEIIECTB — METAUIOB M HEeMeTalloB (Tpadura u
aJiMasa), CJIOXXHBIX BELIECTB (XJOpHAa HATpUs); UCCIECJOBAHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peaklMH OT BO3JEHCTBUS pa3iIMYHbIX (PAKTOPOB;
UCCIIEJOBAaHUE  AJIEKTPONPOBOJHOCTH  PAcTBOPOB  BELIECTB,  Ipoliecca
JUCCOLMAIMU  KHUCIIOT, 1Iejaouell M cojeil  (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHATIOB); TIPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU
POTEKaHUs peakuii HOHHOrOo oOMeHa (00pa3oBaHUE OCajKa, BbIIEIECHUE Ta3a,
o0pa3oBaHWE BOJbI); OMBITOB, WJUIIOCTPUPYIOMIMX IMPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX pEaKIMii (FTOpEHUE, PEaKIMHu Pa3IoKEHUS, COCAMHEHN);
pacro3HaBaHHe HEOPTaHMYECKUX BEIIECTB C MOMOIIbIO0 KAUECTBEHHBIX PEAKIIHA
Ha MOHBI, pEIICHNE YKCIIEPUMEHTATBHBIX 3a/1a4

Hewmertamnel u ux COCAUHCHU A

2.1

OO6mast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpe XJopa
(B3amMoOeiiCTBUE ¢ MeTajulaMy, HeMeTalUlaMu, IIesodaMu). XJIOPOBOIAOPO.
CossiHass KMCIIOTAa, XUMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOJA HA OpraHu3M 4YeJoBeKa. BakHeWllne XJIOpUIbl U HX
Hax0JICHUE B IPUPOJIE

66




denepanpHas padbouas mporpamma | Xumusi. 8—9 kiracchl (0a30BbIi YPOBEHB)

2.2

O6mas xapakrepucTtuka smeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucienus. Crtpoenwe U ¢u3HUECcKUe
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCJIOPOJa W Cepbl. AJUIOTPOIHbIE
MOAM(UKALIMM KHUCTOpoJa W cepbl. XHWMHUYECKHE CBOMCTBAa CEPBHI.
CepoBonopoJi, cTpoeHue, (puznyeckue U XUMHUUYECKHe CBOMcTBa. OKCHIIbI
Cepbl KaK MpEeACTaBUTENN KHUCIOTHBIX OKcuAoB. CepHas KHCIOTa,
dusznyeckne U XMMHUYECKHUE CBOWCTBA (00IIME Kak MpeaCcTaBUTENs Kiacca
KUCTIOT U crenupuyeckue). XUMAYECKUE PEAKINH, JieKallue B OCHOBE
IPOMBIIUIEHHOTO CHoco0a TMOJy4YeHUsi CEpHOM KucaoThl. [IlpuMeHeHue.
Comu cepHOM KHCIOTHI, Ka4yeCTBEHHas peaklus Ha Cylb(aT-HoH.
Haxoxienue cepbl U €€ COSIMHEHUN B TPUPOAEC. XUMUUYECKOE 3arpsi3HEHNE
OKpY)Karolie Ccpeabl COCAMHEHUSMH  Ccepbl  (KHUCIOTHBIE  JTOXKH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 NMPeA0TBpaIlCHUs

2.3

O6mast xapakrepuctuka 371eMeHTOB VA-Tpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, paclpoCTpaHEHHUE B
npupoze, (uU3MUecKue M XMMHYECKHEe cBoWcTBa. KpyroBopor aszora B
npupose. AMMHUaK, ero (pu3nuecKue U XMMHUYECKHE CBOMCTBA, MOTyYeHUE U
npumenenrne. Coau aMMOHHMS, X (PU3NYECKHE W XUMHUYECKHE CBOICTBA,
npuMmeHenrne. KadecTBeHHas peakiusi Ha HWOHBI aMMOHMS. A30THas
KHUCJIOTa, €€ MoJiydeHue, GU3nYecKrue U XuMUUeCKue CBOMCTBa (00IIMe Kak
NpeICTaBUTENS Kiacca KUCIOT u crenuduyeckue). Mcmonp3zoBanue
HUTPATOB U COJIEM aMMOHHUSI B KAYECTBE MUHEPAIBbHBIX YI00pEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpe/ibl COETMHEHUSIMHU a30Ta
(KUCIIOTHBIE T0XK/IH, 3arPS3HEHUE BO3/lyXa, [IOYBBI K BOJIOEMOB)

2.4

®ochop, amnorpomsble Momudukanuu  docdopa, GuU3MUECKUE U
xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopHas kucnora,
¢u3nueckue W XUMHUYECKHE CBOWCTBa, moiydeHue. Vcnonb3oBanue
¢docdaToB B KauecTBE MUHEPATIBHBIX yI00PEHUI

2.5

O6mas xapakrepuctuka snemeHToB |VA-rpymnmnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHBIC CTENEHU OKHUCICHUS. YTIIEpOJa, aIOTPOMHbBIC
Moau(UKAIINK, PACTIPOCTPAHCHHUE B TIPHUPOAC, (HU3NIECKUE U XUMUUYECKUE
cBoiictBa. Axcopomus. Kpyrosopor yriaepoga B mpupoge. OKCuabl
yriepoaa, ux (puznueckue U XMMUYECKHE CBONCTBA, NEUCTBUE HA KUBBHIC
OpraHu3Mbl, TOJy4YeHHE W TMPUMEHEHUE. OKOJIOTHYECKHE MPOOJIEeMBbl,
CBSI3aHHBIC ¢ OkcuaoM yriepona (1V); rumoresa rio0asbHOr0 MOTETUICHUS
KJIUMaTa; TapHUKOBBIN 3h@dexT. VYroipHas KUCIOTA M €€ COJIM, HX
dbuznyeckue W XHUMHYECKUE CBOMCTBA, TOJydeHHE U MPUMEHCHHE.
KauecTBeHHas peakiis Ha kapOoHaT-uOHBI. Vcrons3oBaHue KapOOHATOB B
OBITY, METUIIMHE, TTPOMBIITUICHHOCTH U CEJIbCKOM XO3SIMCTBE
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2.6

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yraepojga (MeTaH, 3TaH, JSTWIEH, alleTWICH, 3TaHOJ, TJIUUEPHUH, YKCYCHas
kucnora). Mx coctaB u xumuyeckoe crpoeHue. [lonstue o OHOIOrHYECKH
BaXHBIX BEIIECTBAX: KUpaX, OeNKax, YrlIeBOAaX — U UX POJIM B KU3HU YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COECIMHEHUN

2.7

Kpemuuii, ero pusuueckre 1 XMMHYECKHAE CBOMCTBA, MTOJIyYeHHUE U IIPUMEHEHHE.
CoeauHeHust KpeMHUs B mpupoje. OOImue mpeacTaBiIeHus] 00 OKCUAC KPEMHUS
(IV) u kpemuueBoii kuciaore. CHIMKATBI, UX MCIIOIb30BaHKE B OBITY, MCIMIIMHE,
IIPOMBINIJICHHOCTH. BaXkHeHIme cTponTeIbHbIC MaTepHalibl: KepaMHUKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. I[IpoGiembr 0Ge30MacHOTO  HWCIOJIB30BAHUS
CTPOUTEIILHBIX MaTCPUAIOB B MTOBCETHEBHOM YKH3HU

2.8

XUMUYECKUN JKCIEPUMEHT: HW3ydeHHe oOpa3I0OB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTHI; IPOBEICHHE KAYECTBEHHBIX PEAKIMN Ha XJIOPH]-
WOHBI W HAOIOEHWE TPU3HAKOB WX IMPOTEKAHUS; OMBITHI, OTPAKAIOIINC
bU3MYeCKre U XUMHUYECKUE CBOMCTBA TAJIOTCHOB M MIX COCAMHEHHUH (BO3MOYKHO
UCIIONIb30BaHUE BHICOMATEPHANIOB); O3HAKOMJICHHE C OOpas3lamMu XJIOPUIOB
(raoreHuI0B); O3HAKOMJIGHHE C oOpaslaMu cepbl U €€ COCIUHECHUSIMU
(BO3MOXHO  HKCIIOJNB30BAaHHWE BHJIEOMATEpPHANIOB); HAOIIOJEHUE IIpoliecca
OoOyTNIMBaHMs caxapa MOoJ JEHCTBUEM KOHIEHTPUPOBAHHOW CEPHON KHUCIIOTHI;
U3yYeHUE XMUMHYECKUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI, POBEJICHUE
KaueCTBEHHOW peakIMu Ha Ccyiabhar-uoH U HAOMIOJIeHHe TMpU3HaKa ee
MPOTEKaHMs; 0O3HAKOMJICHUE C (PU3NYECKUMH CBOWCTBaMH a30Ta, ¢ochopa U ux
COEIMHEHUN (BO3MOXHO HCIIOJIB30BaHUE BHJIEOMATEPHAIIOB), OOpa3iaMu
a30THBIX U (hocPOpHBIX yIOOpEeHU; MOaydYeHHe, COONpaHne, pacio3HaBaHUE U
W3YYCHUE CBOWCTB aMMHaKa, IPOBEICHHE KAaueCTBEHHBIX PEAKIMHA Ha WOH
aMMOHUST W (QochaTHOH W U3YYCHHUE TPU3HAKOB UX MPOTCKAHUA,
B3aMMOJIEUCTBHE KOHILIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEAbI0 (BO3MOXKHO
UCTIONb30BAaHUE BHUIEOMATEPUANIOB); HM3yUYEHUE MOJeNeld KPHUCTAUIMYECKUX
pelieTok aniMmasa, rpadura, QyaepeHa; 03HaKOMJICHHE C TTPOLIECCOM afCOPOILIUU
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTA3a;
MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YYCHUE CBOMCTB yTIEKHUCIIOTO ras3a;
MPOBEICHUE KAUECTBEHHBIX PEaKIUii Ha KapOOHAT- ¥ CHJIMKAT-UOHBI U U3yYCHHE
MPU3HAKOB WX TNPOTEKAHWS; O3HAKOMIICHHE C TPOJYKIIMEH CHJIMKATHOU
MIPOMBITIUICHHOCTH; PEIICHUE YKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «Bakneitmme
HEMETAJUTBl U UX COCAMHEHUS

MeTtanabsl ¥ ux COCAUHCHU

3.1

OO0mast XapakTEepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAaHUH UX
nojoxeHusst B Ilepuomnueckor cucreme XUMUYECKHUX diemeHTtoB ..
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAILIIOB.

Meramnyeckass CBA3b W METAUIMYECKAS  KPUCTAUIMYECKAS  PEIIeTKA.
DJIEKTPOXUMHUYECKUAN PsiJT HANIPSYKEHUI METAJIOB
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3.2

duznueckre U XMMHUYECKHUE CBOMCTBAa MeTauioB. O0mue crocoObl MOTyYeHHS
MeTaisioB. [loHsATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyryH, JIOPATIOMUHUI, OpOH3a) U UX TPUMEHEHUE B
OBITY M POMBILIJIEHHOCTH

3.3

[[lenounbie MeTamibl: moJjiokeHue B llepumoanueckoil cucreMe XUMHYECKHUX
saneMmeHToB JI.M. MeHneneeBa; CTpoOeHUE UX aTOMOB; HAXOXKJICHUE B MPUPOE.
duznyeckre ¥ XUMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIBI U
TUAPOKCUABl HaTpusg W Kanud. [IpuMeHEHue IIEeNIOYHBIX METAUIOB M HUX
COEeIMHEHUN

3.4

[[lenoyno3emenbHblE  METaIbl MarHuii M KaJdbLIMM: MOJOXKEHHUE B
[Tepronnueckoii cucreMe xumuueckux sneMeHToB .M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxOXJeHHUE B mnpupojae. PuU3NUecKue U XMUMHUYECKHE CBOWCTBA
MarHus U Kajablius. BaxkHelmme coeIMHeHUs Kalblus (OKCHUI,

TUAPOKCH]T, cOJn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHUS

3.5

AmoMuHMIL: nosiokeHUe B [lepuoanueckoll CHCTEME XMMHMUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aTOMa; HaxoxKJIeHHE B npupone. dusnueckue n
XMMHUYECKHUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBOHCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoguyeckoit cucreMe XuMu4eckux aynemenToB JI.1.
MeHneneeBa; CTPOCHME aToMa; HaxOXIeHWEe B mpupoje. DPu3nYecKhe Hu
XUMUYECKHE CBOMCTBa sxene3a. Okcunpl, ruapokcunbl u comu sxkeneza (l) u
xenesa (l11), ux cocras, cBoiicTBa U MOTYyYEHUE

3.7

XUMUYECKUIN IKCIIEPUMEHT: 03HAKOMJIEHUE ¢ 00pa3laMy METANIOB U CILIABOB,
uX (PU3NYECKHMMH CBOWCTBAMH; HW3Y4YCHHUE PE3yJbTaTOB KOPPO3WH METAILJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHOCTEN
B3aMMOJICUCTBHS OKCHIA KaIbIUSA U HATPUS C BOJOH (BO3MOKHO MCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB); UCCJIEAOBAHUE CBOMCTB KECTKOM BOJIbI; MPOIIECCa TOPECHUS
Kenesa B KUCIopoae  (BO3MOXKHO — HCIIOJIb30BAHUE  BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEAKIMi Ha WOHBI (MAarHUs, KajbIus,
amomunusa, 1uHKa, xkene3a (1) u xenesa (lll), menu (1l); mabmomenue u
OIMHMCAHKE MPOIECCOB OKPAIIMBAHKS TUIAMEHH HOHAMU HATPUS, KalTUs U KaJIbIIHS
(BO3MOYHO HCIIOJIb30BAHUE

BHUJICOMATEPUAIIOB);  HCCJIEIOBaHUE aM(OTEpPHBIX  CBOMCTB  THIAPOKCHIA
aJFOMHUHUS U TUJIPOKCHUIA [IMHKA; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«Baxxkuennime MeTamIbl U UX COSITUHECHUS

XuMus U OKpyXKarolas cpena

4.1

Hoele Marepuanibl U TexHoJOrMu. BemecTtsa U Marepuaibl B MOBCEIHEBHOM
JKM3HU 4YeIoBeKa. XUMUSA U 3J0pPOBbE. be30MmacHOe MCIOIb30BAHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momolp Nmpu XHMHUYECKHUX OXKOTaxX M
OTPABJICHUSX
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4.2 OCHOBBI ~ JKOJIOTMYECKOM  TpPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxaromeit cpensl [1JIK. Ponp xumun B penieHH# 3KOJIOTHUECKUX TPoOieM.
[TpuponHble HMCTOYHHUKH YTJIEBOAOPOJOB (Yyrojib, MNPUPOAHBIA Ta3, HEPTH),
IPOIYKTHI HX EPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

4.3

XHUMHYECKUHN OKCIICPUMCHT: H3YUCHHUC 06pa3u03 MaTCpUuaJIOB (CTGKHO, CIIJIaBbI
MCTAJIJIOB, ITIOJTUMCPHBIC MaTCpI/IaJ'H)I)

MNEPEYEHD (KOJU®UKATOP) IPOBEPSAEMbIX TPEBOBAHUHN K

PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA
N 3JEMEHTOB COAEPKAHUA 110 XUMHUHN

J1Jist mpoBeIeHUsI OCHOBHOTO TOCYIapCTBEHHOTO SK3aMeHa 1o Xxumuu (nanee — OI'D
0 XUMHUHU) HCHOJB3YyeTCsS TepedeHb (KoaupukaTop) MpoBEpsieMbIX TpeOOBaHUN K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMs U DJIEMEHTOB COJIEPIKAHUSI.

IIposepsiembie Ha OI'D 0 XuMHUHU TPeOOBAHMS K pe3yJibTaTaM 0CBOCHUSA
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

Konx
poBe
psiem

oro
Tpedo
BaHUs

ITpoBepsiembie TpeOOBaHMS K MPEIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHHS
OCHOBHOI 00pa30BaTeILHON MIPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHKs Ha OCHOBE

OIocC

1

IIpencrasnenue:

1.1

0 TMO3HABAEMOCTH SIBJICHUH MPUPO/JIbI, TOHUMAHUE OOBEKTUBHONW 3HAYMMOCTH OCHOB
XUMHUYECKON HayKd Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMITOHEHTa
o0IIe KyJIbTypbl M TMPAKTUYECKOM JIESITEIBLHOCTH YEJIOBEKa B  YCJIOBHUAX
COBPEMEHHOTr0 OOIlIeCTBa; MOHUMAHUE MECTa XMMHHM CPEAH JAPYTHX €CTECTBEHHBIX
HAYyK

1.2

O Hay4YHBIX METOAAaX ITO3HAHUS, B TOM YHUCIIE SKCIIEPUMEHTANBHBIX U TEOPETUUECKUX
METOJAX HCCICIOBAHUS BEIIECTB M HW3YYEHHUS] XUMHUYECKUX PEaKIUh; YMEHUE
UCII0JIB30BaTh MOJIEIIN

IUTsl OOBSICHEHUSI CTPOCHHUS aTOMOB M MOJIEKYT
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1.3

0 cdepax mnpodecCHOHATHHOW MESITCIBHOCTH, CBS3aHHBIX C XHMHEH U
COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JIOCTMDKCHUSAX XHUMHUYCCKOH
HAyKH, 9TO IO3BOJUT OOYYAIOIIMMCS pacCMaTpHBaTh XMMHIO Kak cdepy cBoei
Oyaymie nmpodecCHOHATBHON JACATSIIEHOCTH U CIEJIaTh OCO3HAHHBIN BBIOOD XUMHH
Kak MpoQUIBbHOTO TpeAMeTa NpU TMEepeXxoJe Ha YpPOBEHb CPEIHEr0 OOIIero
o0pa3oBaHUs

BJ'I&I[GHI/IC CUCTEMOM XHMHUYECKHUX 3HAHUM U YMCHUC TIIPUMCHATL CUCTEMY
XUMHUYCCKHUX 3HaHHﬁ, KOTOpas BKIOYACT:

2.1

BOKHCUIIINE XUMHUYECKHE TIOHATHS: XUMWUYCCKUM DJIEMEHT, aTOM, MOJICKYJIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJAHOPOJHAS M HEOIHOPOJHAS CMECH,
OTHOCHUTEJILHBIC aTOMHAsi M MOJIEKYJISIPHAs MAacChl, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasi Macca, MOJISIPHBIA 00bEeM, OKCHJI, KUCJIOTa, OCHOBAHUE, COIb (CPEIHss),
XUMHUYECKas

peakius, peakuu COCAUHCHUS, PEaKIUH PA3JIOKECHUs, PEAKIUMHU 3aMElICHUS,
peakiuu oOMeHa, TerIoBOi d(PeKT peakiuu, dK30- U IHAOTCPMHUECCKUE PEAKIIUH,
pacTBOp, MaccoBas 1071 XUMHUYECKOTO 3JIEMEHTA B COCIMHECHUH, MAcCOBas J0JA U
MPOLICHTHAsI KOHIICHTPAIlUs BEIIECTBA B PacTBOPE, SIAPO aTOMa, JICKTPOHHBINA CJION
aToMa, aTroMHas oOpOuTalb, paguyC aToMa, BaJCHTHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKAs CBA3b, JIEKTPOOTPUIIATEIIBHOCTS, MOJISPHAS U HEMOJISIPHAS KOBAJICHTHAS
CBSI3b, MOHHAsI CBSI3b, METAJUNIMUECKAsl CBS3b, KPUCTA/UIMUECKaAs pelieTka (aToMHasl,
WOHHAsl, METa/UIMuecKas, MOJICKYJIApHas), WOH, KAaTHUOH, aHWUOH, OJJIEKTPOIUT U
HEDJIEKTPOJIUT, DJIEKTPOJUTHYECKAas JAUCCOIMALIMS, pEeaKIMd HWOHHOTO OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKHUCIUTEIb W BOCCTAHOBUTEIIb,
OKHCJICHHE U BOCCTAHOBJICHHE, DJICKTPOJIN3, XMMUUIECKOE PaBHOBECHE, OOpATUMBIC U
HEOOpaTHMBbIC PEAKIIUH, CKOPOCTh XHMHYECKOM peakmuu, karamuzatop, I1JIK,
KOPPO3HUsi METAJIJIOB, CIIJIABbI

2.2

OCHOBOIIOJIAraloIMEe 3aKOHbl XUMHUH: 3aKOH COXPAHEHHS MACChI, MEPUOIUYECKUN
3akoH J[.1. MeHneneeBa, 3aKOH TOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOPUH  XHUMUU: ATOMHO-MOJIEKYJISIDHAsT ~ TEOpHs, TEOpHUsI
3JIEKTPOJIMTUYECKON AUCCOUNALAN

Bnanenue ocHoBaMH XUMHYECKON TPAMOTHOCTH, BKITFOUYAKOIIIECH:

3.1

YMEHUE NMPABUIIBHO KCIIOIb30BaTh U3yUYECHHBIE BEIIECTBA U MAaTEpUabI (B TOM YHCIIE
MUHEpaJbHble YIOOPEHUs, METAJLIbI U CIUIABbI, IPOAYKTHI epepaboTKU MPUPOAHBIX
UCTOYHUKOB YTIE€BOAOPOAOB (YIJisl, MPUPOJHOTO raza, HeTH) B OBITY, CEIbCKOM
XO035MCTBE, Ha MPOMU3BOJCTBE U MOHUMAHHE 3HAYEHUS KUPOB, OENKOB, YIJIEBOJOB
JUIsT OpraHuM3Ma 4YeJIOBeKa; YMEHHE MPOTHO3UPOBATH BJIMSHUE BEIIECTB U
XUMHUYECKHX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPY>KAIOIILYI0 IPUPOIHYIO CPENY

3.2

YMCHHUE HMHTCTPUPOBATL XHUMHYCCKHC 3HAHHMA CO 3HAHUAMHU OPYIHX y‘{C6HBIX
mpeaMETOB
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3.3 | Hamumywe ombiTa PabOThl C PA3TMYHBIMA HCTOYHHKAMH HH(POPMAIUA TIO XUMHUU
(HayyHass W HAyYHO-TIOMYJISIpHAS JIMTEpaTypa, CJIOBApH, CIPABOYHUKH, WHTCPHET-
pecypchl)

3.4 | ymeHue OOBEKTHMBHO OIEHWBATh MH(GOPMAIMIO O BEIIECTBaX, MX IMPEBpAIICHUSIX U
MIPAKTUYECKOM TPUMEHEHUU U YMCHHE
HCITOJIH30BATh €€ IS PEIICHUS Y4eOHO-TT03HABATEIbHBIX 3a71a9

4 | BnaaeHue OCHOBaMM MOHATHWHOIO arnmapaTa i CHMBOJHYECKOTO SI3bIKa XUMHUH IS
cocTaBiieHHs (POPMYIJI HEOPraHUYECKUX BEIIECTB, YPABHEHUN XMMUYECKUX PEaKIIUil;
ocHoBaMu xuMuueckoit HomeHkIatypsl (IUPAC u TpuBuanbHoOi)

O | YMeHHE OGBACHSTH CBS3b TMONOKEHHS JIEMEHTA B [lepuonuueckoit cucreme ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB
U 3apsad sAapa, oOIiee YHCIo AJICKTPOHOB), PACHpPEICIICHHEM JJIEKTPOHOB TIO
DHEPTETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAO0B, KAIHSI M KaTbITHI

6 | IIpencraBnenne o MepUOIMYECKON 3aBHCHMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB
(pamuyc aTtoma, 3JIEKTPOOTPHUIATENIBHOCTh), MPOCTBIX W CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS 3JIeMEeHTOB B [leproauyeckoil cucteme (B Majiblx MEpUOJAX U TIIaBHBIX
MOJTPYIINAx) U 3JEKTPOHHOTO CTPOSHUS aTOMa

7 Ymenue KJIACCU(DUILIMPOBATH:

7.1 xumuaeckue snemenTs

7.2 HEOPTaHWYECKHE BEIIEeCTBA

7.3 | xummueckne peakuuu

8 YMeHue onpenensirh:

8.1 | BaIEHTHOCTB U CTENEHL OKKMCIIEHNS XMMHUYECKUX DJIEMEHTOB, 3aps/] HOHA

8.2 | gy xummyecKoit cBA3M 1 THII KPUCTAJUIMYECKON CTPYKTYPBI B COSTUHEHUSIX

8.3 | xapakTep cpebl B BOJHBIX PACTBOPAX BEMIECTB (KHUCIOT, OCHOBAHHH )

8.4 | oKHCIHTENb U BOCCTAHOBUTEIH

9 Vmenue XapaKTepHU30BaTh GU3UICCKUE U XUMHUCCKUE CBOMCTRA!

9.1 npocTeIXx BemecTB (KHUCIOPOX, O30H, BOAOPOA, rpaduT, anMas, KPEMHHH, a30T,
docdop, cepa, XJ0p, HATPUH, KATUM, MATHUHN, KaJbLIUHA, ATFOMUHUN, )KEJe30)

9.2 | CIOXHBIX BENIECTB, B TOM WYHCJIE€ WX BOJHBIX pacTBOpPOB (BOJa, aMMHaK,

XJIOPOBOAOPO, CEPOBOJOPOMA, OKCUABI M THApokcuabl metamwioB | — [IA rpynm,
amomunust, menu (1), nunka, xxenesa (11 u lll), okcuast yrnepona (I u 1V), kpeMuus
(IV), azora u docdopa (1l u V), cepsr (IV u VI), cepuucras, cepHas, a30TucTas,
azoTHas1, pochopHasi, yroiabHas, KpeMHHUEBasi KUCJI0Ta U UX COJIH)
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9.3 | mporHo3MpoBaTh M XapaKTEpPH30BaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX
cocTaBa W CTPOCHHs, NPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HMX CBOWCTB,
BO3MO>XHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPALEHUH B PA3TUYHBIX YCIOBUSIX

10 YMeHue coCTaBiIsTh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEAKIIMiA, B TOM YHCIIE:

10.1 peakImii HOHHOTO OOMEHa

10.2 ' okucnurensHO-BOCCTAHOBUTENIBHBIX peaxiuii

103 WUTIOCTPUPYIOIINX XUMUYECKHUE CBOMCTBA M3YUYEHHBIX KJIACCOB
(TpyI) HEOPraHU4YECKUX BEUIECTB

10.4 MOJITBEPIKTAIOIIUX TEHETHYECKYIO B3aUMOCBS3h MEKy HUMHU

11 | Vmenue Borucsts (IpOBOAUTH pacyeThl):

111 OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT'O 3JIEMEHTA B COEAMHEHUU

11.2 MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,

11.3 | konuuectso BemecTsa u ero Maccy, 00beM ra3on

114 o YpaBHEHUSM XUMHUYECKHX PEaKIMil M HaXOAUTh KOJMYECTBO BEIIECTBA, 0OBEM U
Maccy peareéHTOB WM MPOAYKTOB PEAKIINH

12 | Bpapenue (3HAHUE OCHOB):

12.1 ocHoBHBIME  MeTOmAMH  HAyYHOTO [O3HAHWS  (HAOJIIONCHHE, W3MEPCHHE,
AKCIIEPUMEHT, MOJACIUPOBAHNE) MPHU H3yUYEHUU BEIIECTB U XUMHYECKHX SBIICHUH;
yMeHue c(hopMyaupoBaTh NPoodJIeMy U NPEIJIOKUTh MTyTH €€ pEelIeHUs

12.2 | 5esomachoii paboThl € XMMHYECKMMHU BEUIECTBAMHU, XHWMHUYECKOW TOCYIOM U
1a60paTOPHBIM 000PYAOBAaHUEM

12.3 | npaBunamu  Ge3omacHOro oOpalleHHs C  BELIECTBAMHM, HCIIOJL3YEMBIMH B
MOBCETHEBHOM JKM3HM, TPAaBWJIAMHU TIOBEICHUS B IENAX COEPEKEHUs 30POBBS H
OKpY’Karollel MPUPOJHON Cpejibl; MOHMMaHUe Bpena (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIE OPTaHMU3MBl OMPENEICHHBIX BEHIECTB, CIOCOOOB  YMEHBIICHHUS U
MPEIOTBPALEHUS UX BPEIHOTO BO3ACHCTBUS

13 Hamuume MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA M OCYIIECTBIICHUS CIIEIYIOLINX
XUMHUYECKUX IKCTIEPUMEHTOB:

13.1 | u3ydeHue u onucaHue PU3NUECKUX CBOMCTB BEIIECTB; 0O3HAKOMIICHUE C (PU3UUECKUMU

Y XUMUYECKUMU SBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOLIME MPU3HAKY NPOTEKAHUS XUMUUECKUX PEaKIIHii
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13.2

U3y4YeHne crioco00B pa3/ieNieH s cMeceit

13.3

IMOJIYUYCHHUC KHUCIIOPOOdAa U U3YUCHUC CI'O CBOﬁCTB; IMOJIYUYCHHUC BOOOPOJa U U3YyUYCHHC
cro CBOﬁCTB; IMOJIYUCHHUC YIUVICKHUCIIOTO I'a3a WU HM3Y4YCHHC CIro CBOﬁCTB; IMOJIYy4YCHHUC
dMMHUAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOU JI0JIEN PACTBOPEHHOTO
BELIECTBA

135

MpUMEHEHNE WHIUKAaTOPOB (;Takmyca, MeTuiopaHXka u GpeHondTanenHa)
IS OTIPENIEIICHUS XapaKTepa Cpellbl B PACTBOPAX KUCIIOT M MIEIOYEH

13.6

UCCIIEIOBAHUE U OINKMCAHUE CBOMCTB HEOPIaHWYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB;
U3yUYCHUE B3aUMOJCHCTBUA KHUCIOT C METaulaMHM, OKCHJIAMU  METAaJUIOB,
pacTBOPUMBIMM Y HEPACTBOPUMBIMU  OCHOBAaHMUSIMHM, COJISIMHU;  IIOJy4YEHUE
HEPACTBOPUMBIX OCHOBAHWM; BBITECHEHHE OJHOTO METaJUla APYTHUM M3 pPacTBOpa
COJIM; CCJIeJOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIOB AIFOMUHHUS U ITUHKA

13.7

pellieHue  HSKCIEPUMEHTAIbHBIX 3agad 1no TemaMm: «OCHOBHBIE  KJIAcChl
HEOPraHUYECKUX COCAMHEHMIN; «DICKTPOIUTHUECKAS JUCCoUMaIusy; « BaxHenme
HEMETaJIbl 1 UX COCIMHCHUS;

«Baxueinme MeTaIbl U UX COSTUHCHUSI

13.8

XUMUYCCKUE DKCIMEPUMEHTBI, WILTIOCTPUPYIOIINE TMPU3HAKU TMPOTEKAHUS PEaKIIUi
MOHHOTO OOMEHA; Ka4YeCTBEHHBIC pEaKIMM Ha TPHUCYTCTBYIONIME B BOJHBIX
pacTBOpax WOHBI: XJIOpUA-, OpoMUI-, HOIUI-, cyibdar-, docdar-, kapOboHAT-,
CUJIMKAT-aHUOHBI, THAPOKCHUI-UOHBI, KATHOHBI aMMOHUS, MAarHus, KaJbIIus,
aOMUHUS, Kese3a (2+) u xenesa (3+), meau (2+), IuHKa

14

YMmenue:

141

NPENCTaBIATh PE3yJbTaThl SKCIEPUMEHTa B (OpME BBIBOJOB, JI0KA3aTEIbCTB,
rpauKoB U TAOJIHUII U BBISBIISATH YMIUPUIECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh CBS3U MEXKIY peaTbHO HAOIIOJAEMbIMU XUMUYECKUMHU SIBJICHUSIMU U
MpoIlecCaMy, TPOUCXOANIUMUA B MAaKpO- M MHUKPOMHUPE, OOBSCHATH MPUUUHBI
MHOT000pa3us BEIIECTB

Hepeqeﬂb IJIEMECHTOB COACPKAHUSA, IPOBEPACMbBIX HA OCHOBHOM IOCYAapCTBCHHOM
IK3aMEHE 110 XMMHH

Kon [IpoBepsieMblii 2JIEMEHT COJIEPKAHUS
1 [IepBOoHaUaIbHBIE XUMHUUECKUE TTOHATHS
1.1 Yucteie BemecTBa 1 cMecr. CriocoObl pa3feeHus cMecei
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1.2 ATOMBI U MOJIEKYJIbI. XUMHUUECKHE JIEMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThle U CIIOKHBIE BEIECTBA.
1.3 Xumuueckas Gopmyisa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. CTeneHb
OKHUCJICHUS
1.4 3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAas aTOMHas Macca.
OTHOcuUTeNnbHAs MOJIEKYIsIpHas Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B
COEMHECHUU
15 KomuuectBo BemiectBa. Monb. MousipHas macca. MosspHbli 00beM Ta30B.
B3anMoCBs3b KOJIMUECTBA, MAaCCHI M YMCIIA CTPYKTYPHBIX €IMHUILL BEIIECTBA
1.6 Pu3nyecKre U XUMUYECKHUE SIBJICHUS. XUMUUYECKasl peaklUs U €€ IIPU3HAKHU.
3aKOH COXPAaHEHUSI MACChl BEMIECTB. XUMUYECKUE YPABHEHUS
2 [Iepunonnueckuit 3akoH u [lepuoanyeckas cucrema XumMuueckux sneMeHTos .M.
MenaeneeBa. CTpoeHHE aTOMOB
2.1 [lepuonnueckunt 3akoH. [lepuognyeckas cucreMa xumMuueckux sneMeHToB ..
MenneneeBa. Ilepuonsl u rpynmnbel. @U3NYECKUNA CMBICI MOPAIAKOBOIO HOMEDPA,
HOMEPOB NIEPUOJa U TPYMIIbI AJIEMEHTA
2.2 Crpoenne aromoB. CoctraB aToMHBIX siaep. M3orombl. DnektpoHbl. CTpoeHue
AJNIEKTPOHHBIX  000JIOYeK AaTOMOB TepBbIX 20 XWMHUYECKHX DJIEMEHTOB
ITepunonnueckoii cucremsl J[.11. Menneneesa
2.3 3aKOHOMEPHOCTH B W3MEHEHHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MEePUOOB, Kaus, Kbl (paanyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METALINYECKUX U HEMETAUTNYECKUX CBOMCTB) M UX
COEMHEHUN B COOTBETCTBUH C MOJIOKECHUEM DJIEMEHTOB B
[Tepronn4eckoil CUCTEME U CTPOEHUEM X aTOMOB
3 CTpoeHue BeliecTsa
3.1 Xumuyeckass  cBsi3b. KoBaneHTHass (mosisipHass W HEMOJSApHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.
Meranmnnueckas CBA3b
3.2 Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, WOHHAsA, METaUInyecKas),
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMA KPUCTAIIMYECKON PEHICTKH U BHUJA
XAUMHUYECKOU CBS3U
4 Baxnenmme TmpencTaBUTENIM HEOPraHWYECKUX BelecTB. Hemeraiusl U ux
coequHeHus. MeTasibl U UX COCAUHECHUS
4.1 Knaccudukanms u HOMEHKIATypa HEOPTraHWYECKUX COEAUHEHUH: OKCHJIOB

(costeoOpa3yrolre: OCHOBHBIE, KUCIIOTHBIE, aM(DOTEepHBIE) U HECOIe00pa3yroIIue;
OCHOBAHHM (mwenouun 151 HEPAaCTBOPUMBIEC OCHOBAaHMS); KHUCJIOT
(kucaopoacoaepkaume U OECKUCIOPOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJIeH (CpeHUX U KHUCIIBIX)
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4.2 du3nuecKue U XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIIOB: BOJAOPO/A,
XJIOpa, KACIOPO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHHUS

4.3 duznyeckrue M XUMHUYECKHME CBOMCTBA MPOCTHIX BEHIECTB-METAJUIOB: JIMTHS,
HATPUS, KaJIKsl, MarHUS U KaJIbLIMS, AIFOMUHUS, JKele3a.
DNEeKTPOXUMHYECKHUH PsiJl HAMIPSIKEHUN METaIIOB

4.4 duznyeckue W XUMUYECKHE CBOMCTBA BOJOPOJHBIX  COEAMHEHHI
HEMETAaJUIOB: XJIOPOBOIOPOJIa, CEPOBOIOPO/IA, aMMHUaKa

4.5 dusznyecKkue 1 XUMHUYECKHe CBOMCTBA OKCHI0B HemeTasuioB: cepol (1V, VI), azota
(11, 1V, V), dochopa (I, V), yrinepoaa (11, 1V), kpemuus (1V).
[Tony4yeHne OKCUI0B HEMETAIIJIOB

4.6 | Xumuueckue cBoiicTBa okcu0B: MetauioB |A — [1IA rpynm, muaka, Mmenu
(I m xene3a (I1, 111). [TomyuyeHne OKCHIOB METAILIIOB

4.7 XUMUYECKHE CBOWMCTBA OCHOBAHMI M amM(pOTEpPHBIX THJIPOKCHUIIOB (Ha MpuUMepe
TUJIPOKCUIIOB  alllOMUHUS, JKele3a, IuMHKa). [lodydeHwe OCHOBaHUU W
aM(pOTEPHBIX THIPOKCHUIOB

4.8 OO0mme XMMHUYECKHE CBOMCTBA KHCJOT: XJIOPOBOJOPOJHOM, CEPOBOJAOPOIHOM,
CEPHUCTOM, CEpHOM, a30THOM, (ochopHOM, KpeMHHUEBOH, yrospbHOW. OcoOble
XAMHUYECKUE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOW U Aa30THOU KHUCIIOT.
[lonyuyeHne KUCI0T

4.9 OO6mue XuMUYeCcKre CBOMCTBA cpeTHUX coselt. [Tomyuenue comneit

4.10 [lonmyyenue, cobupaHue, paclio3HaBaHUE BOJOPOAA, KHUCIOpOJa, aMMHUAKa,
YTIEKHUCIIOTO Ta3a B JabopaTopuu

4.11 |IlomyyeHne aMMHaka, CEpHOW M a30THOW KHUCJIOT B MPOMBIIUIEHHOCTH. OOImue
CIIOCOOBI MOTYYEHUSI METAJIOB

4,12 | I'emernueckas CBs3b MEXIY KjacCaMy HEOPTaHUYCCKUX COCTUHEHUN

5 XUMHUYECKHUE PEAKLINU

5.1 Knaccudukanusa XuMHUECKUX pEeaKIui MO pa3IMyHbIM MPU3HAKAM: [0 YUCIY U
COCTaBY Y4YaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIioBoMYy 3(GdeKTy, o
W3MEHEHUIO CTETICHEN OKUCIIEHUSI XUMUYECKUX JIEMEHTOB

5.2 TennoBo# ekt XuMHUIECKON peakIui, TEPMOXUMUYECKAE YPAaBHEHUS. JK30- U
OHAOTEPMUYECKUEC PEaKIIUU. TEePMOXUMUYECKUE YPABHEHUS

5.3 OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTETN WU BOCCTAHOBUTEIM.

[Tporiecchl OKUCIEHUSI U BOCCTAHOBJICHUS. DJIEKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEILHOMN pEeaKIUU
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5.4 | Teopus »31eKTPOTUTHUECKON nucconmanuu. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI U
HEANIEKTPOIuThl. CHUJIbHBIC U CITA0bIE IIEKTPOIUTHI.
Crenens qucconuanuu

5.5 Peakuun noHHOTO OOMeEHa. YCJIOBHUSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MIOJTHBIE ¥ COKPAIIICHHBIE HOHHBIEC YPABHEHHS PEaKITHit

6 XuMHs ¥ OKpy>Karolias cpena

6.1 BemecTtBa u Marepuanibl B IIOBCEIHEBHOM JKHM3HM 4YeJOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKHX pEakiuil B JabopaTopuu U OBITY.
[TepBast moMOIIb MPU XUMUYECKUX 0KOTaX W OTPABICHHIX

6.2 | Xumuueckoe 3arps3HEHHE OKpyXKaromed cpeapl  (KHCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeaOTBPAIICHHUS
[Ipenenvnas nomyctumas KoumeHTparus BemectB (I[JIK). Ponp xumum B
pElIEHUH  JKOJIOTMUECKMX IMpoOjeM. YCuieHHe MapHUKoBoro 3gdexra,
pa3pylIeHre 030HOBOTO CIOA

6.3 | [Ipumenenue cepwl, a3zoTa, docdopa, yriepoaa, KpeMHUS U UX COCTUHEHUU B
ObITy, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM Xo3siiicTBe. [IpuMeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYyTyH, ITIOPAJIOMHUHMNA, OpoH3a) B OBITY H
MIPOMBIIIUICHHOCTH MX coequHeHui. [loHsTre o KOppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4 [IpupoHblE HMCTOYHHUKHU YIJIEBOJOPOAOB (yrosib, HPUPOAHBIA Ta3, HEPTH),
MPOJYKTHI UX TIepepaboTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH

6.5 [lepBoHavanbHbIE TIOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COCIUHEHHUAX
yraepojga (MeTaH, 3TaH, OSTUJICH, AalleTWICH, STaHOJ, TJIMIIEPUH, YKCyCHas
kucioTa). [loHaTHe 0 OMOJTOTMYECKH BaXKHBIX BEIIECTBAX: JXKHUpax, OenKax,
yTIeBOJaX — ¥ UX POJIM B KU3HH YEJIOBEKa

7 Pacuersr:

7.1 o popMyJIaM XUMUYECKUX COCTMHCHHM

7.2 Macchl (MacCOBOI) T0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | MO XUMHUYECKUM YPaBHEHUSIM
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