T'OCYJIAPCTBEHOE BIO/)KETHOE OBIIIEOBPA30BATEJIBHOE VUPEXXIEHUE
CAMAPCKOW OBJIACTH
OCHOBHAS OBIIEOBPA3OBATEJIbHAS ILIKOJIA Ne 11
UMEHU I'EPOEB BOMHOB-UHTEPHAILIMOHAJIMCTOB 'OPOJIA HOBOKYWMBBILIIEBCKA
TOPOJICKOI'O OKPYT'A HOBOKVUBBIIIIEBCKA CAMAPCKOI OBJIACTU

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Ha 3acenannu MC 3aMECTUTEINIEM JUPEKTOpa nupektopoM ['BOY OO Ne 11 r.
mpoTokos Ne 1 10 y4eOHO-BOCTIUTATEIbHON
oT 27.08.2025T. pabore HoBoxkyiiOprmeBcka
/H.I".JIptauHa/
(mommcs) /H.B. JleBuna/
28.08.2025r. (noamace)
(mpuka3 ot 29.08.2025t Ne 180 —op)
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «XuMus. bazoBblii ypoBeHb»

JU1st oOyuaronuxcs 8 -9 kiaccos.

pa3paboTaHa B COOTBETCTBUU ¢ (peepalibHON paboueit mporpaMMoil OCHOBHOTO OOIIETO
oOpazoBanusg XM (6a30BbIi1 ypOoBEHB)
(st 8-9 KmaccoB 0Opa3oBaTENbHBIX OpraHU3aLUN)
Munnpocsenienus: Poccumn
NuctutyT conepxkanus u metooB oOyuenust uMm. B.C. Jlennena,
Mockaa - 2025

C=RU, O=I'BOY
OOLU Nellr.
HoBokynbbIweBcka,
CN=lleBuHa H_b_,

E=so schll nkb@sa
" ‘\ mara.edu.ru

2025-09-09 10:28:43

HoBokyiiOpImeBck - 2025






PaGouast mporpamma | Xumus. 8—9 knaccel (0a30BbIi ypOBEHB)

COJIEP’)KAHUE

TIOSICHUTEJIBHAST BATTMICKA . ... .ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e s eeeeeeeeeeeeeeeeeeeeas 3

COLEPKAHUE OBYUEHISL.........cooviiiiiee ettt ettt et e vt eeve e e eetaae e eeaaeeeeaaeeeeareeeenaveeeens 6
3 () 1T PR PP RRPRRRN 6
O KTTACC - ettt e et e et e e et e e et e e et —e e e e a—ee e et ——eeeta—teeta———etan——teta——aeta——aetan——aetnn——aetnaraet—aaanan 9

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS I[TPOI'PAMMEI 110 XMW HA YPOBHE

OCHOBHOI'O OBHIET'O OBPA3OBAHMUS.........oociiiieeiteiteeeteeeeee ettt 14
JIMTHOCTHBIE PEBYIIBTATDBL. ... cceuveeereerureeanrrerseeasreessseensseesseessseesssessssseesssesssesssssesssssesssesssseesssesssseensssesnsses 14
METANPEIMETHBIE PEBYIIBTATBL. .....eeeeruteeerureeearteeearteesautteesauteeeaasteesasteesaasteesamteeesabeeeaaaseeesansaeesanseeesaneeeanns 15
TIPEAMETHBIE PEBYIIBTATBL. ... uuvveeeeurreeeeereeernnreeesesreesassseeessssesssssssessssssesssssseessssseessssseeesssssessssseeesssssessssssaees 17

TEMATUYECKOE TINTAHMPOBAHUE.........cocoiiiiiiiiiieee ettt 21
LD 01 - o oSSR 21
O KITACC .ttt ettt ettt ettt ettt et e et e e at e e eab e e e e ab et e e bt e e e st e e e a bt e e e abt e e e bt e e e bt e e e eabt e e e bt e e eabteesbteeenaeeenaeee 34

INEPEYEHb (KOANDPUKATOP) PACIIPEJAEJIEHHBIX 110 KIIACCAM ITPOBEPAEMBIX
TPEBOBAHUU K PE3VJILTATAM OCBOEHNM S OCHOBHOM OBPA30OBATEJIbHOM
I[MTPOI'PAMMbBI OCHOBHOI'O OBILEI'O OBPA3OBAHHA 1 3JIEMEHTOB COJEPKAHUWA

TIO XIIMI.....c.ceoeeeee e e e e e e e e e e e e e e e e e e e ae e e e e e e e e e e e e e e e e aaaeeeeeeeeaaaaaens 51
B KITACC ettt ettt et e ettt —e e et ——eeta——eeeta——teta——tata———eta——teta——aetan—.aen———aana. 51
O KITACC ettt ettt et e et e e et e e e et s e et e e et e e et e e e et e e e e an e et —reeta et eeta—etan.tatan—.—etana—aeernaaaerraaaaae 57

[IEPEYEHB (KOJIMUPUKATOP) [TIPOBEPSIEMbBIX TPEBFOBAHUI K PE3VJIbTATAM
OCBOEHMS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMbI OCHOBHOI'O OBIIET'O
OBPA30OBAHUA 1 9JIEMEHTOB COUAEPXKAHMA ITO XUMMU........coccoviiiiiiiiiiiiiiiieceieec e 64

[Tposepsiembie Ha OI'D o XuMuUKM TPEOOBAHUS K PE3yIbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeNIbHOM
MIPOTPAMMBI OCHOBHOTO OOIIIETO OOPABOBAHIS. ......ccuvvveeenerreeannreeenanseeeanseeeasseeessseesssseessnsseessnsseessssessnnsees 64

HepequI, OJIEMCHTOB COACPIKAHHA, NPOBCPACMBIX HA OCHOBHOM TI'OCYJapCTBEHHOM 3K3aMCHC



PaGouast mporpamma | Xumus. 8—9 knaccel (0a30BbIi ypOBEHB)

PabGouas mporpamMma 1o ydeOHOMY MpeameTy «XuMus» (0a30BbIii YPOBEHB)
(npeameTHas 001acTh «ECTeCTBEHHO-HAYYHBIC MPEIMETHI» ) BKIHOYACT MOSCHUTEIBHYIO
3aIMCKY, COAep)KaHue OOy4CHHMS, INIAaHUPYEMbIC PE3yJIbTaThl OCBOCHHS IPOTPaAMMBI 110
XUMHUH, TEMATUYECKOE IIJIAaHUPOBaHKE, TepedeHb (KOAU(MUKATOP) pACIPEACICHHBIX IO
KJlaccaM  TIpOBEpSeMBIX  TpeOOBaHWM K  pe3yjbTaraM OCBOCHHS  OCHOBHOM
oOpa3oBaTeIbHON IpOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUS W DJICMEHTOB
COJIEp)KaHHMs 10 XUMHUH, TIepeueHb (KOAU(PUKATOpP) MPOBEPSIEMBbIX TpPeOOBAHUMA
K pe3yJIbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON IMPOTPaMMbl OCHOBHOT'O OOIIETO
00pa3oBaHUs U SJIEMEHTOB COJICPKAHUS 110 XUMHH.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa mo XUMuM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHHsS COCTAaBIICHA
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON
IpOrpaMMbl OCHOBHOTO o0miero ooOpasoBaHus, npexacrasieHHbix B PI'OC OOO,
a TakKe Ha OCHOBe (eaepaibHOM padboyel MNporpaMMbl BOCHUTAHUS M C YYETOM
KOHLENUUU TpenojaBaHusi y4yeOHOro mnpeamera «XuMHUsS» B  00pa3oBaTENbHBIX
opranusanusax Poccuiickon denepanuu.

[Tporpamma mo XxuMuM pazpaboTaHa € LENbI0 OKa3aHWSd METOAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpamMmsbl 0 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XMMHH AA€T MPEACTaBICHUE O LIEJSAX, OOUIEH CTpaTeruu 00y4YeHus,
BOCIIMTAHUS W  Pa3BUTHUS  OOYy4alOIIUXCSA CpeACTBaMU  y4yeOHOro MpeaMera,
YCTaHaBIMBAaeT  00fA3aTeNbHOE  NPEAMETHOE  COJEp)KaHuEe,  IPeIyCMaTPUBAET
pacnpeneireHue €ro Io KiaccaM M CTPYKTypHMpOBaHHE IO pas3feslaM M TeMaM
IPOrPaMMBI 10 XUMHH, ONIPEEIAET KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapAKTEPUCTUKU
COJIEpPKaHMS, PEKOMEHIYyEMYIO MOCIEAOBATEIBHOCTD HM3Y4YEHHS XUMHH C Y4YETOM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBsI3€d, JIOTUKM YydeOHOro mpolecca,
BO3pACTHBIX OCOOEHHOCTEH OOydaroluXxcs, OIpeaesieT BO3MOXXHOCTH IpeaMera
JUISL pean3aiuu TpeOOoBaHUM K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHMIMA
K pe3yjbTaTaMm OOydeHHs XMMUU Ha ypOBHE LieJiell M3y4deHMsl MpeJMeTa U OCHOBHBIX
BUJIOB yu€OHO-IIO3HABATENIbHOM JESITENIbHOCTH 00YUYaIOLIErocs 0 OCBOCHUIO yU4eOHOTrO
COJEPIKaHUSL.

3HaHWE XHMHHU CIYXHUT OCHOBOM s (OPMHUPOBAHHUA  MHPOBO33PEHUS
00y4aroIIerocs, ero MnpeAcTaBIeHUul 0 MaTEepUaIbHOM €IWHCTBE MHpPA, BAXXHYIO POJIb
UrparoT (HOopMHUpPyEMbIE XUMHUEH MPEACTABICHUS O B3aUMONPEBPALIECHUAX SHEPIHU
U 00 DBOJIOLMHU BEIIECTB B MPUPOJE, O MYTAX pPEIICHUS TI00ANbHBIX MPodIeM
YCTOMYMBOIO pAa3BUTHsI YEJIIOBEUECTBA — CBIPHEBOM, JHEPreTHMYECKOM, NUIIEBOU
Y HKOJIOTMYECKOM 0€30MacHOCTH, MPO0OIIeM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET peau3aiiil BO3MOKHOCTEH JJIsi caMOpa3BUTHS U (POpMUPOBaHUS
KyJbTYpbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON IPaMOTHOCTH;
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BHOCUT BKJIaJL B (OpPMUpOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOy4Jarommxcs, HAaBBIKOB  HUX  CAaMOCTOATENHHOM  y4eOHOW  JesTEIbHOCTH,
OKCHEPUMEHTAIbHBIX U HMCCJIEAOBATEIbCKMX  YMEHHMH,  HEOOXOJUMBIX  Kak
B IMOBCEIHEBHOM KU3HU, TaK U B MPO(PecCuoHaIBHOMN AeATEIbHOCTH;

3HAKOMUT €O CHEIU(UKOW HAYyYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LHEJIOCTHOTO  B3IJIAIa HAa  €AUMHCTBO  MPUPOABI W YEJIOBEKA,  SIBIISIETCA
OTBETCTBEHHBIM  dTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOU TIPAMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MIPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B HKOJIOTHYECKOE 0Opa3oBaHUeE
o0y4Jaronuxcs.

Jlanubple HampaBieHUs B OOyYEHHHM XUMHUU OOECIEUMBAIOTCS CHenudUKOM
cojJiepKaHus yueOHOTro MpeAMETa, KOTOPBIN SIBJSETCS MeAarorndecku aganTUuPOBAHHBIM
oTpaxeHHueM 0a30BOI HAYKM XMMHH HA ONIPENICTICHHOM 3Tare €€ Pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 0OmIEro o0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOIIMMUCA CHUCTEMbI TEpPBOHAYAIBHBIX MOHSATUM XUMHHU, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTAECIbHBIX 3HAUYUMBIX MOHITHUN OPraHUYECKON
XUMUHU.

CrpykTypa cojep>KaHHsl TMPOrpaMMbl MO XUMUU C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 Tmoaxoja K ee usydeHuto. CoaepiKaHHe CKIIAJIbIBAETCS W3 CUCTEMBbI
MOHATUMA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHH O XUMHUUYECKOU
peakiuu. OO0e 3TH  CHUCTEMBl CTPYKTYpHO OpPraHM30BaHbl 10  MPUHLHUILY
MOCTIEIOBATEILHOTO PAa3BUTHSl 3HAHWKM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUI
Pa3HOr0 YpOBHSL:

aTOMHO-MOJICKYJIIPHOT'O YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuognueckoro 3akoHa .M. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

MpeACTaBICHUM 00 ANEKTPOJUTUUECKON JUCCOIMALIMK BEIIECTB B paCTBOpax.

TeopeTnueckne 3HaAHUSA PACCMATPHUBAIOTCS HA OCHOBE AMITMPUYECKHU MOTYUYEHHBIX
U OCMBICICHHBIX (PAKTOB, pPa3BUBAIOTCS TOCIEIOBATEIBHO OT OJJHOTO YPOBHS K
JIpYroMy, BBITIOJNHSASL ~ (YHKIIMA  OOBSACHEHHS] ¥  MPOTHO3UPOBAHUS  CBOWCTB,
CTPOEHHSI W BO3MOYKHOCTEM MPAKTUYECKOrO NMPUMEHEHHUS U IOIYyYEHUS H3Y4aeMbIX
BEILIECTB.

OcBoenue nporpaMMbl 0 XUMHUHM CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHHUS
O XUMHYECKOW COCTAaBJISIFOIIEH HAYYHOW KapTUHBI MHpPa B JIOTHKE €€ CUCTEMHOU
MPUPOAbI, IEHHOCTHOIO OTHOIICHUS K HAayYHOMY 3HAHUIO M METOJAM [O3HAHUS B
Hayke. M3ydyeHre XMMHM MPOUCXOIUT C MPUBJICYECHUEM 3HAHUN M3 PAHEE M3YyUYEHHBIX
yueOHbIX TpenMeToB: «Oxpyskatomuii Mmupy», «buonorus. 5—7 kmaccen» u «duszuka. 7
KJIaco».

[Tpy u3y4eHUM XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XMMHUYECKOU
HAyKd Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON IesSTEIHHOCTU
YelloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJIbTYphL. 3agada y4eOHOTO

4
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npeaMeTa COCTOUMT B (DOPMUPOBAHUM CUCTEMbl XMMHUYECKHUX 3HAHUUA — BaKHEHIIUX
(bakToB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHUHM, JOCTYIHBIX 0000IIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKH, B MPUOOIICHUH K HAYYHBIM METOJaM
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MO3HAHUSI TPU HU3YYEHUU BEIIECTB M XUMHUYECKUX peakuuii, B (popmMupoBaHUH
¥ Pa3BUTHH TO3HABATEIbHBIX YMEHUM M MX MPUMEHEHHH B y4eOHO-TIO3HABATEIHHOM
U y4eOHO-WCCIICIOBATEIbCKON  JCATEIBPHOCTH, OCBOCHHH TIPaBWJI  OE30MMacHOTO
oOpallleHHs C BEIIECTBAMH B TIOBCETHCBHOM JKHU3HH.

[Ipu wm3yyeHMM XUMHUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs BaXHOE
3HAaYEHWE MPUOOPEIIN TaKHe MEJH, KaK:

dbopmupoBaHue WHTEJUICKTYaJIbHO pa3BUTOU JMYHOCTH, TOTOBOM
K €aM000pa30BaHMIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHUHATUIO pEIICHUH,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKU3HU;

HAIIPABJICHHOCTh OOYYEHMs] Ha CHCTEMATHYECKOE MPUOOIICHHE OOyJaronIuxcs
K CaMOCTOSATEILHON MO3HABATENIbHON JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUA,
bopMHPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHue yciaoBul, CnocoOOCTBYIOIMUX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OTBITA
pa3HOOOpa3HOW JESITENIbHOCTH, TMO3HAHUS ¥ CaMOIO3HAHWSA, KIFOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHIIMH), HWMEIOIINX YHUBEPCATHHOE 3HAYCHHE I Pa3TUIHBIX
BHJIOB JCSITCILHOCTH;

dbopmupoBanue oOme (HyHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH,
B TOM YHCJIE YMEHHUI OOBSICHATH U OTICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCIIONIB3YSI
3HAHHS W OTBIT, TMOJYYCHHBIE MPU H3YYCHUH XUMUHU, MPUMEHITh WX TPU PEIICHUU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYIOBOH JI€SITEIbHOCTH;

dbopMupoBanrue y 0O0y4aromuxcsi TYMAaHHCTHUYECKHX OTHOIICHWM, TOHUMAHUS
IIEHHOCTH XWUMHWYECKUX 3HAHWA I BBIPAOOTKH DSKOJOTHYECKH TIEIeCO00pPa3HOTO
MOBEJICHUS B OBITY W TPYJOBOH JIEATECILHOCTH B IIEJISIX COXPAHCHHUS CBOETO 3JI0POBBS
Y OKPY’KarOLIEeW IPUPOJIHOU CPEBI;

pa3BUTHE MOTHBAIlMA K OOYYECHHIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpPY TIPO(DHIIA U HATIPaBICHHOCTH JATbHEHIIIETO O0yICHHS.

OO6miee 4yuCiIO YacoB, PEKOMEH/OBAHHBIX HJIsi M3Y4YEHUS XUMUHU, — 136 4acos:
B 8 KJlacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).
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COJAEPXAHUE OBYYEHMUAA

8 KIIACC

IlepBoHayaibLHbIe XUMHUYECKUE TOHSITHS

[Ipenmer xumuu. Ponp XuMuM B )KU3HU YeI0BEeKa. XUMHUS B CUCTEME HaykK. Tena
n BemecrtBa. Du3nyeckue CBONCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE BEILECTB.
[Tonarue o meromax mo3HaHus B XuMHM. Yuctele BemiectBa M cMecu. CriocoObl
pas3AeneHusl CMECE.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE dJIeMEHThl. CHMBOJIBI XUMUUYECKUX IJIEMEHTOB.
[IpocThie U clIOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas ¢dopmysa. BaleHTHOCTP aTOMOB XHUMHYECKHX SJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass aTomHas wmacca. OTHOCHUTeENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 07151 XMMHUYECKOT0 3JIEMEHTA B COEMHEHUH.

KomnuectBo BemectBa. Monb. Mousipaass Macca. B3anMocBsi3b  KOJIMYECTBA,
Macchbl M YUCJa CTPYKTYPHBIX €IUHUIL BellecTBa. PacueTsl mo ¢opmysiaM XUMHUYECKUX
COCIMHEHUI.

du3znuecKrue U XUMUYECKUE SIBJICHUA. XUMUYECKasi PEaKius U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI Macchl BelIeCTB. XUMHUUeCcKnue ypaBHeHus. Knaccuduxanus XuMudeckux
peakiui (CoeIMHEHUs, Pa3JIOKEHUSI, 3aMEILeHUs], OOMEHA).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TIOCYJIOM, TpaBWiIaMu paboThl B JabopaTopuu
U IpueMamMu oOpailieHus ¢ J1abopaToOpHBIM 00OpYJAOBAHMEM, HM3YUYEHHUE U OIHUCAHUE
(dbu3uYECKUX CBOMCTB OOpa3IlOB HEOPraHUYECKUX BEIIECTB, HAOIIOJeHUE (PU3MUECKUX
(1aBneHue BOCKA, TasHHUE JibJa, pAacCTHUPAHHE caxapa B CTYIKE, KWUIEHUE U
KOHJIGHCAIlUsl BOAbI) M XHUMHYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICUCTBUE Mejla C KHUCIOTOW) SIBICHHM, HAOMIOJIEHWEe U OINHUCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakuuil (pasiokeHue caxapa, B3auMOJECHCTBUE
CEpPHOM KHUCIOTBHI C XJOpUIOM Oapusi, pasnoxeHue ruapokcuna menu (1) npwu
HarpeBaHM, B3aUMOJICHCTBUE ele3a ¢ pacTBopoM cosir Menu (1), uzydenne cnocob6oB
paszneneHuss cMeced (C  TMOMONIbIO MarHuTa, (UIBTPOBaHHWE, BbIMapUBAHUE,
TUCTUJUIAIMA, XpoMaTorpadus), IpOBeACHUE OUYNCTKU MOBAPEHHOM COJM, HAOII0ACHUE
U ONKCAaHUE Pe3yJIbTaTOB MPOBEJICHUS OIbITa, WIITIOCTPUPYIOIIETO 3aKOH COXPAaHECHUS
MAacCChl, CO3/TaHlE MOJIETIe MOJIEKYJ (I1apOCTEPKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Bo3gyx — cMech razoB. CoctraB Bo3ayxa. Kuciopom — 3JeMEHT U MPOCTOE
BemecTBO. Haxoxkaenue kuciopoaa B mpupojne, pu3ndeckue u XUMHIECKUE CBOMCTBA
(peakuuu ropenus). Oxcuawl. Ilpumenenme kucimopoga. CrocoObl IOTYyYCHHS
KHCJIOPOJIa B JJaOOPAaTOPUU M MPOMBINIUIEHHOCTH. KpyroBopot kuciopoaa B MpUpOJE.
O30H — ajuIoTponHAs MOU(PUKALINS KUCIOPOa.
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TernoBoit 3h(heKT XMMUYECKONW peakiuu, TePMOXUMHUYECKHUE YpaBHEHHS, 3K30-
U DHIAOTEPMHUYECKHE peakuuu. TOIUVIMBO: Yroiab W METaH. 3arps3HEHHE BO31yXa,
YCUJIEHHE MMapHUKOBOI0 3(pdekra, pazpyluieHue 030HOBOTO CIIOSI.

Bopopon — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bomopoaa B MPUPOJIE,
bu3nYecKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIMOCOOBI TMoydeHus. KucioTsr
Y COJIH.

MounspHblii 00beM Ta30B. PacdeTsl M0 XUMUYECKUM YPABHEHHSIM.

dusnyeckue cBOMCTBA BOJbL. Boxa kak pactBoputens. PactBopsl. Hackienusie
M HEHACBHIIICHHBIE pPacTBOPbL. PacTBOpMMOCTH BemIECTB B BoAe. MaccoBas 0is
BEILIECTBA B pacTBope. XUMUYECKHE CBOWCTBA BOJbl. OcHOBaHusA. Poiib pacTBOpOB B
MPUPOJIE U B )KU3HM YelloBeKa. KpyroBopoT BOAbI B IpUPOJE. 3arps3HEHUE PUPOIHBIX
BOJI. OXpaHa U OYMCTKA MIPUPOIAHBIX BOJ.

Knaccudukanus nHeopranudeckux coenuHeHuid. Oxcuabl.  Kiaccudukanms
OKCHJIOB: coJsieobpasyromue (ocHOBHBIE, KHCIIOTHBIE, ampoTepHbIe)
u HecolsieoOpasyromue. HoMenknatypa okcuioB. @u3nuecKkue U XUMUYECKUE CBOWCTBA
okcua0B. [lomydeHne OKCUI0B.

OcnoBanus. Knaccudukaius ocHOBaHUMI: IETOYH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenkimarypa ocHoBanuil. ®Dusznyeckne W XUMHUYECKHME CBOMCTBA OCHOBAHMM.
[Tosryduenue oCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknatypa kucior. @Ousznueckue
M XHAMUYECKHE CBOMCTBA KHUCIOT. Psax axktuBHoctn MerayuioB H.H. bekerosa.
ITomy4yeHue KUCIIoT.

Conu. HomeHnknarypa coseil.

®u3nyeckue W XMMHUYECKUE CBOMCTBa cotieil. [lomyuenue comneit.

['eHeTnueckas CBs3b MEXK/y KJIIACCaMH HEOPIaHUYECKUX COCIMHECHUM.

Xumuueckuii 5KCnepumeHm:

KaueCTBEHHOE OMPENICIICHUE COJepKaHusl KHUCJIOpoAa B BO3JyXe, MOJIyUYCHHUE,
coOuMpaHue, paclo3HaBaHUE W HW3YYEHUE CBOMCTB KHUCJIOPOJa, HaOJIOJCHHE
B3aMMOJICUCTBUSI BEUIECTB C KUCIOPOJAOM U YCIIOBHUSI BO3HUKHOBEHUS U MPEKpalieHUs
ropeHus (moskapa), O3HAaKOMJICHHE C oOpasllaMyd OKCHJIOB M OINHUCAHUE UX CBOMCTB,
NoJiyueHue, coOMpaHue, paclo3HaBaHUE W H3Y4YEHHE CBOWCTB BOAOpOJa (ropeHue),
B3aumojieiictBue Bojopoaa ¢ okcugomM wmeau (II) (BO3MOXKHO UCIMOJIb30BaHUE
BHUJICOMATEPUANIOB), HAOIIOJEHHE OOpa3lOB BEIIECTB KOJIUYECTBOM |  MOJb,
HCCIeIOBAaHUE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C PA3IUYHON PacTBOPHUMOCTHIO,
MPUTOTOBJICHHE PACTBOPOB C ONPENEICHHOM MAaccoBOM JoJied pacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICUCTBHE BOJbLI C METayIaMH (HaTpUeM M KajbllMeM) (BO3MOXKHO
WCIIOJB30BaHUE  BUJEOMATEpPUATIOB), HCCIEIOBAaHHE O00pa3lloB  HEOPTaHUYECKUX
BEILECTB PA3IUYHBIX KJIACCOB, HAOJIOJICHHE HM3MEHEHMUSI OKPACKHM HWHIUKATOPOB B
pacTBOpax KHCJIOT M IIeNoYeil, u3ydyeHue B3aumonenctBus okcuaa menu (II) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCIOT C METajulaMH, pPEAKIUN HEUTpAIU3alnH,
MOJTy4Y€HHE HEPACTBOPHUMBIX OCHOBaHUM, BBITECHEHHWE OJIHOTO MeTajla JPYTuM U3
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SKCIEPUMEHTAJIBHBIX 3ajlad 1o TeMe «BaxkHeimume Kiacchl HEOPraHUYECKUX
COEIUHECHUN)).

Hepuoanueckuit 3akoH u Ilepumoguyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
.. MenpneneeBa. CrTpoeHue aToMoB. XHMHYeCKasi CBsI3b. OKHCINTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[TepBble OMBITKH KiIacCU(PUKAIIMN XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX JJIEMEHTOB (ILIEIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAIIbI, TaJIOrEHBI,
WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yrOT aM(pOTEPHBIE OKCUIBI U THIPOKCHUJIBI.

[lepponnueckuit 3akoH. Ilepmommueckas cucremMa XUMHUYECKHX SJIEMEHTOB
J.U. MenneneeBa. Koporkonepuoanas u anuHHonepuoaHas ¢opmsl [lepuoanueckoit
cucreMsl xuMuueckux 3seMmeHToB .M. Menneneesa. [lepnoael u rpynmnel. dusznyeckuit
CMBICJT TTIOPSJIKOBOIO HOMEPA, HOMEPOB NEPUOJIA U TPYNIIBI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTroMHbIX saep. M3otomsl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 XxuMHUUYecKux 3iaemMeHToB [lepuoanueckoit
cuctembl J[.MI. MenaeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO »BJEMEHTa II0 €ro
noJjiokenuto B [lepunoanueckon cucreme JI.M. Meneneena.

3aKOHOMEpPHOCTM M3MEHEHHMS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO rpynnaM M INepuoiaMm. 3HAayEHUeE
Ilepuonnueckoro 3akoHa u IleproaMYECKOW CHUCTEMBI XHMHYECKUX DJIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. .M. MenaeneeB — yuyeHbI U IPakIaHuH.

Xumudeckass  cBsizb. KoBajsieHTHass (MOJiApHAasT W HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. I[Ipoiieccs
OKHCJICHUA Y BOCCTAHOBJIEHHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii sxcnepumenm.

u3ydeHrue oO0pa3ioB BEMIECTB METAUVIOB W HEMETA/UIOB, B3aMMOJICHCTBHE
TUAPOKCUIA IIMHKAa C pacTBOpaMU KHUCJIOT M IIeJIoYed, IPOBEJCHUE OIbITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHue,
peaKIuu pa3oXeHUs, COSTUHEHHUS ).

Meorcnpeomemnvie ces3u

Peanuzanust MeXNpeAMETHBIX CBSI3eM MNpH H3yYEHUM XHMUU B 8§ KJjacce
OCYILIECTBIISIETCS YEpe3 HUCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAyYHBIX IMOHSATHM,
TaK U MOHSATUM, SBJISAIOUIUXCS CUCTEMHBIMH JUISI OTAEIbHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaNMW3, CHWHTE3, KIaCCH(PUKANNS, TMEPUOJINIHOCTh, HAOIIOJACHUE, SKCICPUMEHT,
MOJIEITUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®usuka: Marepus, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, SJEKTPUUYECKUN 3apsii, BEIIECTBO, TeJlO, OObEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, a3, (pU3WYeCKue BEIWYWHBI, €AUHUIIBI U3MEPECHUS,
KOCMOC, TIJIAHETHI, 3B€3/1bl, COJIHIIE.

10



PaGouast mporpamma | Xumus. 8—9 knaccel (0a30BbIi ypOBEHB)

buonorus: dorocunTes, apixanue, ouocdepa.
I'eorpadus: armocdepa, rumpochepa, MUHEpaTbl, TOPHBIE IMOPOABI, ITOJC3HBIC
HCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.

9 KITACC

BemecTBo U XMMUYECKasl peaKkus

[lepuonuueckuit 3akoH. Ilepuoanueckass cucTeMa XHUMHYECKHUX DJIEMEHTOB
.. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KAJHS, KAIbLUUS U UX COCAUHCHHUI
B COOTBETCTBHUU C MOJIOKEHUEM 3JIEMEHTOB B [lepnoanyeckoil CUCTEME U CTPOEHUEM UX
aTOMOB.

CrpoeHnue BeniecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMUYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOM pEIIETKH H BHUAA
XUMHYECKOU CBSA3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM  KJjlaccaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus  XuMUYECKUX ~ peakUuid MO  pa3IMyHBIM  TPU3HAKAM
(Mo 4YMCIy U COCTaBY Y4YaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy,
M0 M3MEHEHUIO CTENEHEeW OKHUCICHUS XUMHUYECKHUX OHJIEMEHTOB, IO OOpaTUMOCTH,
M0 yYacTHIO KaTajau3aropa). JK30- U SHIOTEPMHUUYECKHE PEAKIIUH, TEPMOXUMHUECKUE
YPaBHEHMUS.

[lonsiTie o ckopoctH XxuMudecko peaknuu. [lonstue 00 0OpaTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakiusx. [[OHSITHE O TOMOTE€HHBIX W TeTEePOTCHHBIX
peakiusx. Ilowarue o karanuze. IloHsATHE O XMMHUYECKOM PaBHOBECHH.
@akTOpbI, BIUSAIOIIAE HA CKOPOCTh XMUMUYECKON PEAKUUU U IMOJO0KEHUE XUMHUUYECKOTrO
PaBHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTENBbHOU peakunun. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHLHBIX PEAKIIUH C UCTIOIB30BAHIUEM METO/Ia MJIEKTPOHHOTO OallaHca.

Teopus >JIEKTPOIUTUYECKON JTUCCOIMALIMU. DJIEKTPOIUTHI W HEIJICKTPOIUTHI.
Katnonbl, aHumoHbl. MexaHHW3M AUCCOLMAIMA BEIIECTB C PA3JIUYHBIMU BUIAMHU
xumMuyecko cBsizu. CreneHs guccoruanuu. CUIbHbIE U C1a0bIe SJIEKTPOIUTHI.

Peakuuu noHHOro oOmeHa. YCJIOBUSI MPOTEKAHUS pPEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE M COKPALECHHBIE HOHHBIE YpaBHEHUS peakiui. CBONCTBA KHUCIOT, OCHOBAaHUIA
U COJICH B CBETE MPEICTABICHUIM 00 dIEKTPOIIUTUYECKON nuccoruaiuu. KauectBeHHbIC
peakunu Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.

XumuuecKkuii SKCnepumMeHm:
O03HAKOMJICHUE C MOJICNIAMH KPUCTAUIMUYECKUX PEIIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJUIOB M HEMETAIUIOB (rpaduTa U aiMasa), CIOKHBIX BEMIECTB (XJopuaa
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HaATpPHsI ), UCCIICIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW PEaKIUU OT BO3IACHCTBUS
pa3IMYHBIX (DAKTOPOB, HCCIEAOBAHHUE JJICKTPOIPOBOJHOCTH PACTBOPOB BEIECTB,
mporecca JUCCONMAIMKM  KHUCIIOT, Iejoueld M cojiell (BO3MOYKHO HWCTIOJIb30BAHHE
BHJICOMATEPHUAJIOB), MPOBEJCHUE OIMBITOB, WLIIOCTPUPYIOMIMX IMPU3HAKH TPOTEKAHHMSI
peakiuii n"oHHoro ooMeHa (oOpa3oBaHue Ocajika, BhIJCICHUE Ta3a, 00pa30oBaHUE BO/IbI),
OTIBITOB, WUTIOCTPUPYIOIINX MPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITHMA
(ropeHHe, pEaKIUU Ppa3JIOKCHUS, COCAMHEHUS), pPACHO3HABAHUE HEOPTaHUYCCKUX
BEIIECTB C TIOMOIIBI0 KAYSCTBEHHBIX PEaKIMii Ha MOHBI, PEIICHUE SKCIICPUMEHTAIbHBIX
3aj1a4.

HemeTaJ/ibl 1 MX COCAUHEHHS

OO6miass  xapakrtepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOEHUS  aTOMOB,
XapakTepHble CTerneHu OKucieHus. CTpoeHue U (PU3UYECKUE CBOMCTBA IMPOCTHIX
BEII[ECTB — rajlOr€HOB. XMMUYECKHUE CBOMCTBA Ha MpUMEpE XJIopa (B3aUMOJEHCTBUE C
MeTajlaM{, HeMeTajulaMu, Iienodyamu). XiopoBogopona. ConsiHas — KHUCIOTa,
XUMHYECKUE CBOWCTBA, MOJy4YE€HUE, NMpUMEHEHHE. J[eficTBUE XJIOpa U XJIOPOBOJOpOAA
Ha OpraHu3M 4eJoBeKa. BakHelIne XJI0puibl U UX HaXOXKJAECHUE B IPUPOJIE.

O6mast xapakrepuctuka 35ieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crpoenne u (pU3MUYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOAA U CEPBHI.
AmnorponHble MOAUGUKAIMM KHUCIOpoAa U cepbl. XUMHUYECKHUE CBOWCTBA CEphI.
CepoBonopoJ, cTpoeHue, Qpuandeckue U XUMH4YecKue cBoicTBa. OKCHIBI Cepbl Kak
MPEACTaBUTENIN KUCJIOTHBIX OKCcHUIOB. CepHasi KHCIIOTa, (U3HUECKHE M XUMHUYCCKHE
CBOICTBA (00IIME KaK MPEACTABUTEINS KJlacca KUCIOT U crienuduueckue). XuMUYecKue
peakiuu, JeKallue B OCHOBE MPOMBIIUIEHHOTO COc00a MOJyYeHUs CEpHOM KUCTOTHI.
[Ipumenenue. Conu CEpHOW KHUCJIOTHI, KAdeCTBEHHAs peakius Ha CyJab(ar-noH.
Haxoxnenue ceppl U €€ COENUMHEHUHW B IIpUpojae. XUMHYECKOE 3arps3HEHUE
OKpY arollel cpeibl COCTUHEHUSIMH Cephbl (KUCIOTHBIC TOXKAM, 3arpsi3HEHHE BO3ayXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLIEHUSI.

O6mast xapakrepucTuka 3aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTEePHBIE CTEMIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHue B mpupone, (Pu3nYecKue M XUMHYECKHE CBOMCTBA.
KpyroBopotr a3zora B mpupoje. AMMHaK, ero (U3MYeCcKrue U XUMUYECKUE CBOMCTBA,
MOJIyYeHHE u MIPUMEHECHHUE. Comu aMMOHUSI, ux buznyeckue
U XUMUYECKHE CBOMCTBA, NMpuMeHeHue. KauecTBeHHasl peakuus Ha HOHbI aMMOHUS.
ABOTHasi KUCJIOTa, €€ TOoJydYeHHne, (pu3ndeckue U XUMUYECKHe CBOMCTBa (00Iue Kak
MPEAICTaBUTENA Kilacca KUCIOT U crnenuduyeckue). Mcnoap30BaHe HUTPATOB U COJIEH
aMMOHHMSI B KauyeCTBE MMHEpPAJIbHBIX yJI0OpeHuil. XUMHUYECKOE 3arps3HEHUe
OKpY Kalollel Cpebl COCMHEHUSIMH a30Ta (KUCIOTHBIC TOXK]IM, 3arpsi3HEHHUE BO3/1yXa,
MOYBHI U BOJOEMOB).

®dochop, amnorponHeie Moaudukauuu Qocdopa, (uUMUECKUE U XUMUYECKUE
cBoiictBa. Okcua docdopa (V) u dochopnas kucnora, Gpuandeckne U XUMHUIECKUE
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cBOiicTBa, moayudeHue. lcnonb3oBanue QochaToB B KAYeCTBE MHUHEPAIbHBIX
yAOOpeHUIA.

Ob6miast xapakrepuctuka 37eMeHTOB [VA-rpymmbl. OcCoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHN OKUCIICHHUSI.

VYrinepon, amnorpomHble  MoAU(HKAIMK, paCIpOCTpaHEHHWE B  MPUPOJIE,
bu3nYecKkue U XUMUYECKUEe CBOMCTBA. AncopOius. KpyroBopot yriepoma B mpupoe.
Oxkcuapl yriepoja, ux (U3MYEeCKUe W XUMHUUYECKHE CBOMCTBA, JEWCTBUE HA >KUBBIC
OpraHu3Mbl, TOJYyYEHHE U TMPUMEHEHHE. DKOJIOTMYECKHE MpOoOJIeMbl, CBS3aHHBIE C
okcuzioM yriepona (IV), runmoresa rio0aibHOr0O MOTEIICHUS KIMMAaTa, MapHUKOBBIMA
addext. YronpHas KHUCIOTA M €€ COJIM, UX (Pu3nueckue M XUMHUYECKHUE CBOMCTBA,
nojiyueHue U  npumeHeHue. KadecTBeHHass  peakuuss Ha  KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH M CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHbIE TOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHMUSIX
yriaepoja (MeTaH, dTaH, 3THJIEH, alleTWJICH, 3TaHOJ, TIWIEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbIe HICTOYHUKH YTIIEBOJOPOAOB (YToJb, IPUPOAHBIN Ta3, He(PTH), MPOTYKTH UX
nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[TonsiTue 0 OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeliKaX, yriieBoJax — U uX
pOJIK B JKM3HU 4YeJIOBeKa. MaTepuaibHOE €IMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX
COeIUHEHUM.

Kpemuuii, ero pusnueckue u XMMUYECKHE CBOWMCTBA, MOJTYUYCHHE U MPUMEHEHUE.
Coenunenust kpeMHusi B nipupoze. OOmue npeacraBieHus o0 okcunae kpemuus (I1V)
U KpeMHHeBOW kuciore. CWIMKaThl, WX UCHOJB30BAaHUE B OBITY, MEIUIIMHE,
MPOMBINJICHHOCTU. BakHe#Ine CTpouTeNnbHbIE MaTepuaibl: KepamMHuKa, CTEKIIO,
IIEMEHT, 0eTOH, kesie300eToH. [IpobieMbl 6€30MacHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTepUaiOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii SKCnepumenm:

U3yueHHUE OOpa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI,
IIPOBEJICHUE KAueCTBEHHBIX pEaklUi Ha XJIOPUJ-MOHBI U HAOJIIOJCHHE MPU3HAKOB MX
NPOTEKaHUs, OMBITHI, OTpa)XKarolue (PU3NYECKHe U XMMHUYECKHUE CBOMCTBA TajlOTEHOB
U HMX COEIUHEHUN (BO3MOXXHO MCIOJB30BAHUE BHICOMATEPUAIOB), O3HAKOMJICHUE
c oOpa3uamu XJIOPUJIOB (TaJOTE€HUIOB), O3HAKOMIIEHHE C OOpa3lamMu Cepbl U €€
COEMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPUAJIOB), HAOIIOIEHUE TTpoliecca
oOyTJIMBaHMs caxapa MoJ JeUCTBUEM KOHLUEHTPUPOBAHHON CEPHOM KHUCIIOThI, U3yUYECHHE
XUMHUYECKUX CBOMCTB pa3z0aBiICHHOW CEpHON KHUCIOTHI, MPOBEJCHHE KAaYECTBEHHOM
peakuuu Ha Cyiab(aT-uOH U HAONIOJACHHME NMPHU3HAKA €€ MPOTEKaHMs, O3HAKOMIICHHUE
C (Qu3MYecKUMH CBOWCTBaMHU a30Ta, (ochopa U HX COEAUHEHUH (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpPHANOB), OoOpa3uaMu a30THBIX U (HOChHOPHBIX yAOOpEeHHId,
NOJTyuyeHHue, coOOMpaHue, paclo3HaBaHWE U U3YUCHHE CBOMCTB aMMMaka, MPOBEACHUE
KayeCTBEHHBIX peakUuil Ha MOH aMMOHHUSA U ¢GocdaT-uOH U M3YUEHHE MPHU3HAKOB HX
IIPOTEKAaHMs, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIJIOTBI C MEAbIO
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(BO3MOXKHO UCITOJIb30BAaHUE BUICOMATEPUATIOB), U3YUEHUE MOJIETEH KPUCTANIMYECKUX
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pelieToK anMmasa, rpadura, (QysuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aacopOuuu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa,
MOJIy4eHHe, COOMpaHHe, paclo3HAaBaHWE W U3YYEHUE CBOWMCTB YIJIEKMCIOrO Trasa,
MPOBE/ICHUE KAUECTBEHHBIX pEaKklIMi Ha KapOOHAT M CUJIMKAT-UOHBI U H3yYEHHUE
MPU3HAKOB HMX  MPOTEKaHWs, O3HAKOMIIEHHME C  MNPOAYKUMEW  CHJIMKATHOU
MPOMBIIICHHOCTH, PEIIEHUE OHKCHEPUMEHTAIbHbIX 3a7ady mno Teme «Baxuelmue
HEMETaJUIbl U UX COCAMHEHUS.

MeTa/iibl 1 UX COETMHEHUSA
OO0m1as xapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHMM UX
nosoxkenus B Ilepuonnueckon cucreme xumuueckux siemeHToB .M. Menneneesa u
cTpoeHuss aToMoB. CTpoeHue MeTalioB. MeTajmanyeckas CBsI3b W MeTallInyecKas
KPUCTAJUIMYECKAasT PEIIETKA. OJIEKTPOXUMUYECKHA PAJ HANPSHKEHUM  METaJUIOB.
dusznvecKue U XUMHUECKHE CBOMCTBAa MeTaJlIIOB. O0IIHe CIIOCOOBI MOTyUYeHHS
MeTalIoB. [ToHsATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT
kopposun. CTuiaBsl (CTaslb, YyTyH, TIOPATIOMHHIN, OPOH3a) ¥ NX TPUMEHEHUE B OBITY U
npoMbIIUIEHHOCTH. [Ilemounbie  meTtamibl: nojoxkeHue B Ilepuomnueckoiicucreme
xuMHueckux anemeHToB .M.  MenpeneeBa, CTpOGHUE MX  aTOMOB,
HaXO0XJICHUC B MPUPOJIE.
dusnyeckue M XHUMHYECKHUE CBOMCTBa (Ha mnpumepe HaTpuss U Kanus). OKCHUJIbI
Y TUAPOKCHUIBI HATpUS U KHs. [[puMeHeHUE 1IeTOUYHBIX METAJIOB U UX COCTMHEHU .

[IlenoyHO3EMENBHBIE METAJIBI MATHUK M KAJIBIHN: TIOJ0KEHUE B [leproanueckon
cucreme xuMmuieckux aneMeHToB [[.M. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOKJICHUE
B Inpupoje. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MarHus W Kaiublus. Baxueniue
COCIMHEHUS KalbIHsA (OKCHA, THAPOKCHA, coyin). JKEeCTKOCTh BOJBI U CHOCOOBI e
YCTpPaHECHHS.

AJIIOMUHUA: TIOJNIO)KEeHUE B [leproanuecko CUCTEME XUMHYECKUX JJIEMEHTOB
JI.U. MeHnngeneeBa, CTpOCHME aroma, HaxoXJeHue B mnpupoge. Duszndeckue u
XUMHUYECKUE CBOMCTBA altoMUHHUA. AMOTEpHBIE CBOMCTBA OKCHAA M THAPOKCHIA
AJTFIOMUHUSL.

Kenezo: mnonoxenue B Ileproanyeckoil CcUCTEME XHUMHUYECKUX DJIEMEHTOB
.. MenneneeBa, CTpoeHHE aroma, HaxoxzaeHue B npupoxe. Dusznueckue
U XMMHUYECKHE CBOMCTBa kene3a. OKcuabl, ruipokcuibl U conu xenesa (I1I) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuii sxcnepumenm:

O3HaKOMJIEHUE C 00pa3llaMu METAVIOB U CILIaBOB, UX (PU3MYECKUMH CBOMCTBaAMH,
U3yYeHHUE  PEe3yJbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXKHO  HCIIOJIb30BAaHHE
BHJICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBHUS OKCH/Ia Kb M HATPHUS C BOJIOM
(BO3MOYKHO KCIIOJB30BaHME BUIACOMATEPUATIOB), UCCIIEI0BAHUE CBOMCTB KECTKOUM BOJIBI,
mporiecca  TOpEeHHst  JKejie3a B KUCIOpoje  (BO3MOXHO  HCIIOJb30BaHUE
BHJIECOMATEPHUAJIOB), IPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEaKIUi HA NOHBI (MarHus,
Kablus, amroMunus, muHka, xene3a (II) m xenesa (II), meam (II), HaGmrogeHue u
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OKpaIllMBaHUs IJIAMEHU MOHAMH HATPUs, KaIHs U KalblKs (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOMCTB THUIPOKCHAA ATFOMUHHUS
TUAPOKCHAA IMHKA, PEHICHHUE SKCIEPUMEHTANBHBIX 3a/1ad Mo TeMme «BaxHeuune
METaJUIbl U UX COCTUHEHUS».

XuMHS M OKPYKAOLIAA cpeaa

BemecTtBa u Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4YelOBEKa. be3omacHoe
UCIIOJb30BAaHUE BEIIECTB M XWMHUYECKHMX peakuuid B Obity. IlepBas momorb
IIPU XUMUYECKUX 0XKOT'aX U OTPaBIICHUSX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYJKarlleld cpenbl (MpeAesibHas JOIMyCTHMAast
KoHUeHTpausi BemectB (naigee — IIJIK). Ponb XuMuM B pelIEHHH 3KOJIOTMYECKUX
poOJIEM.

Xumuueckuil IKCnepUMeHm.:
u3ydeHue oO0pa3lloB MaTepuaioB (CTEKJIO, CIUIABBI METAJJIOB, TMOJUMEPHbBIC
MaTepHaIbl).

Meoscnpeomemuvie cesa3u

Peanmzanusi MeXNpeAMETHBIX CBsI3eM MNpU M3YyYeHUHM XHUMUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX ITOHSATHM,
TaK ¥ TMOHSATHUM, SBJISIONIMXCS CUCTEMHBIMHU JUJISI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO01ue ecTecCTBEHHO-HAYYHBIC TTOHATHSA: HAyUYHBINA (PaKT, TUIIOTE3a, 3aKOH, TEOPHUsI,
aHaJgu3, CHHTE3, Kiaccu(puKaius, IEPUOJAUIHOCTh, HAOJIOJCHUE, SKCIICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJICIb, SIBIICHHE, MApPHUKOBBIM A(PeKT, TEXHOJIOTHS,
MaTepHuabl.

dusukKa: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIMJ, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUN 3apsijl, IPOBOJHUKHU, MOIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TE0, 00BEM, arperaTHOEe COCTOSIHUE BEIECTBRA,
ras, pacTBOp, PacTBOPUMOCThb, KPHUCTAJUIMUECKas pelieTka, CIUIaBbl, (PU3NUECKue
BEJIMYMHBI, €IUHUIIBI H3MEPEHUs, KOCMHUYECKOE ITPOCTPAHCTBO, ILJIAHETHI, 3BE3[IbI,
Comnire.

buonorus: ¢ortocunTe3, apixaHwe, Ouocdepa, IKOCHCTEMa, MHHEPAIbHBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHBIE IOPOJIbI, TOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yyeHne XuUMUM Ha YpPOBHE OCHOBHOIO OOHIEro 0Opa3OBaHMs HAIpPaBICHO
Ha JOCTHMKEHHE OOYYalOUIMMHCS JIMYHOCTHBIX, METAlNpeIMETHBIX U MPEeIMETHBIX
pe3yJIbTaTOB OCBOCHUS Y4eOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yJIBTATHl OCBOEHUS MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHMsI
JOCTUTAIOTCS B XO0J¢ OOyYeHHS XHMHH B €IWHCTBE Y4YECOHOW M BOCHHUTATEIBHOU
JCATEIBHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUHCKUMHE COIIMOKYJIbTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, TPUHATBIMA B OOIIECTBE TpaBUIaMU U
HOPMaMH TIOBEICHHUSI M CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAMOPa3BUTHS M
COIMATM3AIIMHN O0YJaArOIITUXCSI.

JInyHoCTHBIE pe3yJbTaThl OTPAKAIOT FOTOBHOCTD 00yJaroIMMXCs
PYKOBOJICTBOBAThCSI CHCTEMOM ITO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIH M PACIIUPCHHE
OIIBITA JIESTEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHUS:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACJEIWI0, TIOHMMAaHHWs 3HA4YCHHWsS XUMHUYECKOW HAyKH B IKU3HU
COBPEMEHHOT0 OOIIeCTBA, CHOCOOHOCTH BJIAACTh JOCTOBEPHOW HWHGOpMAIIHECH
O TIEPEIOBBIX JOCTIKEHUSX W OTKPBITHSIX MHPOBOM W OTECYCCTBCHHOHW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA,;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

IIPEACTABIICHUs O COLMAIIBHBIX HOPMax M IPAaBWIAX MEKINYHOCTHBIX OTHOILIECHUN
B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOM,
y4eOHO- UCCJIEeNOBATENbCKOM, TBOPUECKOW W  JPYrMX BHAAX JACSTENbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM AESTEIbHOCTU NP BHIIOJHEHUH YUEOHbIX,
IIO3HABATEIBHBIX 33J1a4, BBIIOJHEHUM XHMHYECKHX OKCIEPUMEHTOB, CO3JaHHUU
y4e€OHBIX MPOEKTOB, CTPEMJIEHUS! K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOILIY B MPOLECCE
ATON Y4yeOHON AEATEIbHOCTH, TOTOBHOCTH OLEHMBATh CBOE IMOBEJECHUE U IOCTYIIKH
CBOMX TOBApHILEH C ITO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUSA
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHYCCKUX TIPEACTABIICHUA O BEIICCTBE W XHWMHUYECKOW pEaKIluw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIONINX OCHOBY
JUIST TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpPA, TMPECTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI, B3AMMOCBSI3SX YEIOBEKA C MPUPOTHON CPEeIoH,
O POJIM XMMHUH B TIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;
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NIO3HABATEIbHBIX MOTHBOB, HAMNpPABJIEHHBIX HA TMOJY4YEHUE HOBBIX 3HAHUU
M0 XMUMUU, HEOOXOUMBIX JIJIs1 00BICHEHHS HAOJI0ITaeMBIX MPOIIECCOB U SIBICHHIA,

MO03HABATENbHON, MH(MOPMAIIMOHHOW M YHUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEILbHON paboThl ¢ yUeOHBIMU TEKCTaMU, CIIPABOYHOMN JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMU CPEICTBAMU UH(POPMAIMOHHBIX TEXHOJIOTHI;

uHTEpeca K OOYy4YeHHI0O W TO3HAaHUIO, J0OO03HATEIBHOCTH, TOTOBHOCTU
U CIIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIEAOBATEIIbCKOM ACSTEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00yUYEHUSI B JAJIbHEHIIIEM;

4) popmMupoBaHUs KYJIbTYPbI 3[10POBbSI:

OCO3HAHMS IIECHHOCTH JKHU3HHW, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3I0POBBINA 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUM U HEMPUATUS BPEIHBIX
NpUBBIUCK (YyHOTpEOJICHHS alIKoroJisg, HApKOTHKOB, KypeHHs), HE0OXOJAUMOCTH
coOJII0ICHUST MpaBUi OE30MACHOCTH MpPHU OOpalleHUHW C XUMUYECKHUMHU BEIIECTBAMU
B OBITY W peaJIbHOM KU3HU;

5) TpyaA0BOro BOCIMTAHMSA:

UHTEpeca K MPaKTHYECKOMY HM3YyYCHHIO MPOQEecCHuil M TpyJa pa3IMdHOTO poja,
YBOKCHHE K TPYAy M pe3yjibTaTaM TPYJOBOU JEATECIHHOCTH, B TOM YHCIIC HA OCHOBE
MPUMEHEHUS TIPEAMETHBIX 3HAHWM M0 XWMHH, OCO3HAHHOTO BBHIOOpA WHIWBUIYATBHON
TPAaCKTOPHHM TPOJOJDKCHHUS O00pa30BaHWS C yYE€TOM JIMYHOCTHBIX HMHTEPECOB
U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEITHOM
npoecCHOHaNBHON NeATETPHOCTH M PAa3BUTHS HEOOXOAMMBIX YMEHUW, TOTOBHOCTH
aIanTHPOBATHCS B MPOGECCHOHAIBHOU CpejIe;

6) ’K0J10rMYecKOro BOCIIUTAHUSA:

AKOJIOTMYECKU LIETECO00Pa3HOT0 OTHOILIEHUS K MPHUPOAE KaK MUCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUS IIEHHOCTH 3JJ0POBOTO U 0€30MacHOT0
oOpaza JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3NUYECKOMY
U MICUXWYECKOMY 3/JI0POBBIO, OCO3HAHMSI LIEHHOCTH COOJIIOJCHUS MpaBUil 0€30MacCHOIO
MOBEJECHUS MPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOLIUX 310POBbIO
U KU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSATh 3HAHUA, T[OJydyaeMble TMpPU H3YUYCHUH XUMHH,
JUIL pELICHUs 3a/1a4, CBS3aHHBIX C OKPYXXAIOUIEW IPUPOAHON CpPENOW, ITOBBILICHUS
YPOBHS SKOJOTHYECKON KYJIbTYPhl, OCO3HAHMS TTI00aTBHOTO XapaKTepa SKOJOTHUYECKHX
npo0sIeM U IMyTel uX petieHus: IoCPEICTBOM METO/I0B XUMUMU;

HKOJIOTUYECKOTO MBIIUIEHUSI, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIMATIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B COCTaBe METANpeIMETHBIX  PE3yJIbTAaTOB BBIICNIAIOT ~ 3HAYHUMBIE
Ut HOPMUPOBAHKSI MUPOBO33PEHHUS OOIIIEHAYYHBIE MOHATHS (3aKOH, TEOPHSs, IPUHIINII,
runoresa, Gakt, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JPYroe), KOTOPbIE UCIIONIb3YIOTCS
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B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPeIMEeTax M MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX
npeaMeToB (OpMHpPOBaTH MPEACTABICHUE O IIEIOCTHOM HAyYHOW KapTHHE MUDA,
U yHUBEpcaJbHble YyuyeOHblE JelcTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
PETYJISTUBHBIE), KOTOPBIE o0ecrneunBaoT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY ITUIAHUPOBAHUIO U OCYILIECTBICHUIO YYEOHOU JEATENBHOCTH.

IHo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHbIC JCUCTBUA
ba3oBble 1ornyeckue 1eMcTBUA:

YMEHHUE HCIIOIb30BaTh MPHUEMbI JIOTHUYECKOTO MBIIUICHUS TP OCBOCHUH 3HAHMIA:
PaCKphIBaTh CMBICII XUMHUYECKUX TOHSTHH (BBIACIATh MX XapaKTEepHbIC IMPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TIOHSATHSIMH), HCIOJIb30BAaTh TOHSATHUS
Ui OOBSCHEHHS OTACNIbHBIX (PAKTOB U SIBJICHHI, BHIOMPATh OCHOBaHUS M KPUTEPUU
IS KIacCU(UKAIMU XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIMi, YCTaHABIIMBAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKIY OOBEKTaMU H3Y4Y€HHUS, CTPOUTH JIOTMUECKHE
paccyxjeHus (MHAYKTUBHBIC, [€yKTUBHBIC, IO aHAJIOTHHU), MPOBOJUTH BBIBOJIBI
U 3aKJIIOUYCHHS,;

yMEHHE TPUMEHSITh B  TpoOIecce TMO3HAHUS  MOHATHA  (IIpEeIMETHBIC
U MeTamnpeIMETHbBIE), CHMBOJINYECKHE (3HAKOBBIC) MOJICIH, HUCIIOJIb3yEeMbIe B XUMHH,
npeoOpa3oBbIBaTh IHUPOKO MPUMEHSIEMbIE B XHUMHH MOJEIbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HaK (CMMBOJI DJIEeMEHTa), XuUMUYeckas ¢opMmysia U ypaBHEHHE
XUMHYECKON peakiuu — MpU pelIeHHH y4eOHO-T03HABATENbHBIX 3a/1a4, C Y9€TOM STHX
MOJICTIbHBIX TPEJCTABICHUN BBISBIATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M XMMHUYECKUX PEAKINH, BBISBIATH
o0IIMe 3aKOHOMEPHOCTH, TPUYMHHO-CICACTBCHHBIE CBSI3M W MPOTUBOPEYHUS B
M3y4aeMbIX MPOIeccax U SBICHUSIX.

Bba3oBble uccieoBaTe1bCcKHe AeiiCTBUSA:

YMEHHE HCIIOJIb30BaTh IIOCTABJICHHBIC BOMPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHMS, & TaKXKE B KA4eCTBE OCHOBBI /I (DOPMHUPOBAHMS THUTIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHNEe OmbITa M0 I[UIAHWPOBAHHWIO, OpPraHW3alMd U  TPOBEACHHIO
YUYEHHYECKUX  OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a  XOJIOM  TpoIlecca,
CaMOCTOATENFHO MPOTHO3UPOBATh €ro pe3yibTar, (hopmyaupoBaTh O000OIICHUS U
BBIBOJIBI TI0 pE3yJIbTaTaM IMPOBEIECHHOTO OIbITA, WCCICIOBAHUS, COCTaBIATh OTUYET O
npojenanHoi padoTe.

Pabora ¢ nngopmanmeii:

yMEHUE BbIOMpaTh, aHAJU3UPOBATH M  HHTEPIPETUPOBATH  MHGOPMALIHIO
pa3IUYHBIX BUAOB M (POPM TNpe/CTaBICHUSA, MOJYYAEMYI0 M3 Pa3HbIX HCTOYHUKOB
(HayyHO- TOMyJIsipHAsl JIMTepaTypa XUMHUYECKOTO COAEp>KaHUs, CIPABOYHBIE MOCOOMUS,
pecypcbl MHTepHeTa), KPUTHUYECKH OIIEHMBATh MPOTUBOPEUYMBYIO M HEAOCTOBEPHYIO
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uH(pOpMaLIIO;
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yMEHUE TMPUMEHSTh pa3IMYHble METOAbl M 3alpoChl IMPU TMOUCKE U OTOOpe
uH(OpPMAIIUU U COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JJIS BBHITIOJIHEHUS Y4eOHBIX
¥ TI03HABATENbHBIX 3a/lay OINPEJCICHHOTO THUIIA, NMPHOOPETeHHE OIbITa B 00JacTH
UCIIOJIb30BaHUSI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHHE
KyJbTYpOll ~ aKTHBHOTO  WCIOJB30BAHMS  PA3JIMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOATENFHO BHIOMPATh ONTUMAIBHYIO (GOpMYy TMpeACTaBiICHUS WHOOpMAIUU U
WJUTIOCTPUPOBATH PeIIaeMbie 3aJa4ll HECIOKHBIMU CXEMaMU, JMarpaMMamMu, JPyTruMu
dbopmamu rpaduKu U UX KOMOMHAITUSIMU;

yMEHUE  UCIOJb30BaTh W aHAIM3UPOBATh B TIpolecce  ydeOHOM
U HCCIIEIOBATEIbCKON ACATSIBPHOCTH WHOOPMAIUIO O BIHMSHUU TPOMBIILICHHOCTH,
CEJIbCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOIHOM CPEBI.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIEe HeiiCTBUS:

YMEHHE 33J]aBaTh BOIPOCHI (B XOJ€ Auajora v (Wih) JUCKYCCUHU) MO CYIIECTBY
o0cyxmaeMor TeMbl, POPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEILHO BBITIOTHEHUS
MPEIOKEHHOW 3aa4u;

NpPUOOPETEHUE ONBbITa TPE3EHTAIMH PE3YyJbTATOB BBIMOTHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (JTA0OpAaTOPHOTO OIbITA, JAOOPATOPHON pabOTHl MO MCCIIECIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHUKAMHU  IMO3HABATEIbHOU
U UCCIIEZI0BATEIILCKON ACITEIBHOCTH MPU PEIICHUN BO3HUKAIOIINUX MPOOJIEM Ha OCHOBE
y4yeTa OOIIMX MHTEPECOB M COIIACOBaHUS MO3UIMI (00CYyXJIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbI», KOOPJIUHAIIUS COBMECTHBIX NEHCTBHMA, ONpeneiicHue KPUTEPUECB
O OlIEHKE Ka4eCTBa BHIMOJHEHHOMN paboThl U APYTHE);

PerynsitTuBHble YHUBepcaJbHbIe Y4eOHbIe AeHCTBUS:

YMEHHE CAaMOCTOATENIBHO OIPENEHATh LEJId JACATEIbHOCTH, IUIAaHUPOBAThH,
OCYUIECTBJISITh, KOHTPOJUPOBaTh W MNpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTh, BbIOMpAaTh HauOosee >(PPEKTUBHBIE CMOCOOBI peleHus: y4eOHBIX
M TIO3HABAaTEJIbHBIX 3a7a4, CaMOCTOATEJIbHO COCTaBIATbH WJIM KOPPEKTUPOBATH
IIPEJIOKEHHBIM aJTOPUTM JIEUCTBUM IPU BBIIIOJHEHUM 3aJaHUN C YYETOM IOJIYyYEHHUS
HOBBIX 3HAHUM 00 u3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKIUAX, OLEHUBATDH
COOTBETCTBHUE IIOJyYEHHOI'O pE3yJIbTaTa 3asBJICHHON IEJIM, YMEHHME HCIIOJIb30BaTh
Y QHAJIM3UPOBATh KOHTEKCTHI, [IPEIaraéMble B YCI0BUU 3a1aHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX Pe3yJIbTaTOB IO OCBOEHUIO 00S3aTEIILHOIO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOM (heniepaibHON pabouel mporpaMMoil, BBIIETSIOT: OCBOCHHbIE
OOy4YaroNIMMHUCSl Hay4yHblEe 3HAHUS, YMEHHMsS U CIOCOOBI NEHCTBUI, crienuduyueckue
JUISE TIpEAMETHOM 00JacTh «XHUMHS», BUJBI JIEATEILHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMSI, €0 UHTEPIPETAIMU, MPEe0OPa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYaIlUsX.
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K xonmy obOyduenuss B 8 kuacce y oOydgaromerocs OyayT chOpMHUPOBAHBI
CJIETyIOLIME IPEIMETHBIE PE3YJIHTAThI 10 XUMUU:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHSITHI: aToM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECh (OIHOPOIHAsS
U HEOJHOpPOJHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAs W MOJIEKYJsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. MAcca, MaccoBas J10JIs1 XMMUYECKOTO AJIEMEHTA
B COCIMHEHUH, MOJSIPHBIM 00bEeM, OKCHJA, KHCJIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPULIATEIBHOCTh, CTENICHb OKUCICHHS, XUMHUECKas peaKius, Kiaccupukanus
peaklMii: peaklMi COCUHEHUS, PEAKLIUU PAa3JI0KEHN, PEAKIUN 3aMEIICHHS], PEaKIINU
oOMeHa, 9K30- M SHAOTEPMUUYECKUE PEAKIIUU, TeIJIOBON 3PEKT peakiuu, siApo aToMa,
AIIEKTPOHHBIN CJOW aToMa, aTOMHAas OpOWTalb, PAJAYC aToMa, XUMHUYECKas CBS3b,
NOJIApHAs W HENOJIApHAas KOBAJEHTHas CBsSI3b, MOHHAs CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J0JIs BEIIECTBA (ITPOLIEHTHASI KOHIIEHTPALIKs) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U TPUMEHSATH 3TU
MOHSATHSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCTIOJb30BaTh XUMHUYECKYIO CHMBOJHUKY JJsi COCTaBlIeHUS (OpPMyJ BELIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLNN;

OTIPE/EIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTETICHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COCIMHEHMSIX, NPHUHAIJICKHOCTh BEIECTB
K OIPEJCICHHOMY KJIAcCy COEOUHEHUM 1o QopMynaM, BUJ XUMUYECKOH CBS3U
(KoBaJIeHTHAasi U HOHHAsI) B HEOPTraHUUYECKUX COCAMHEHUSX;

pacKpbIBaTh CMBICJI ITepnoauueckoro 3akona  JI.U. Menpeneesa:
JE€MOHCTPUPOBATh MOHUMAaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX MNoyiokeHus B [lepuoanueckoi cucteme, 3aKOHOB COXPAHEHHUS MAaCChI
BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHs, 3aKOHa ABOTaJpo;
ONMKCHIBATh W XapaKTepus3oBaTh TabnuuHyio ¢Gopmy I[lepuonnueckoit cucTeMbl
XUMHUYECKUX JJIEMEHTOB: pa3inyaTh TOHATUSA «TrjaBHas noarpymnmna (A-rpynma)» u
«moboyHass mnoxarpymnmna (b-rpymnma)», Mangbie W OOJbIIME MEPHOJBI, COOTHOCHUTH
0003HaueHus1, KOTopble UMerOTcs B Tabmuie «llepuoguueckas cucreMa XUMUYECKUX
aneMeHToB J[.MI. MeHnaeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3aps] sapa, oOOIIee YHCIO 3JIEKTPOHOB H
pacnpeieJIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh  XUMHYECKHE  3JIEMEHThl, HEOpPraHMYeCKHUEe  BeIlecTBa,
XUMHUYECKHE peakluu (M0 YUCIYy M COCTaBy YYacTBYIOUIMX B pEaKUUU BEIIECTB,
1o TeroBoMy 3 dexry);

XapaKTepUu30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHUE CBOMCTBA BEIIECTB PA3TMUYHBIX
KJIACCOB,  IMOATBEpXKJas  ONMCAaHUE IpPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHII;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kaye€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKaHUS XUMUYECKHMX TMPEBpPALICHUH B Pa3IUUYHBIX
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YCIIOBHSIX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOTO 3JIeMEeHTa Mo (GopMylie COeIUHEHHS, MACCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATh OCHOBHBIE OIEPAMMA MBICIUTEIBHON JEATEIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHE, CHCTeMaTH3aluI0, KIACCU(PUKAINIO, BBISBICHUE
MIPUYUHHO- CJIEACTBEHHBIX CBSI3€M — JUISl U3YYEHHUsI CBOWCTB BELIECTB U XMUMHUUYECKUX
peaKkiuii, eCTeCTBEHHO-HAy4YHbI€ METOJAbl TMO3HAHUS — HAOIIOJIEHUE, H3MEpPEHHUE,
MO/IEJIMPOBAHUE, IKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

CJIeIoBaTh TpPaBWJIaM TIOJb30BAaHUS XUMHUYECKON IMOCYNIONH U J1abOpaTOpPHBIM
0o0Opy/lOBaHUEM, a TaKXKe MpaBUjaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHUU
C MHCTPYKIMSIMU 1O BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHHUIO
PacTBOPOB C OINPENCIIEHHOM MAacCOBOM J0JIEM PACTBOPEHHOT'O BEIIECTBA, IUIAHUPOBATH
U TOPOBOAUTH XUMHUUYECKHE IKCHEPUMEHTHI MO PACTIO3HABAHUIO PACTBOPOB IIEIOYEH
U KUCJIOT C MOMOIIBIO MHAUKATOPOB (JIakMyc, peHonpTaaent, METHIOPAHK U JPYTHE).

K konmy obOyuenus B 9 kJjacce y oOyuaromierocss OyayT chOpMHUPOBaHBI
CJIETyIONTHE TIPEIMETHBIE PE3yJIbTAThHI IO XUMUU:

PacKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHSITHH: XUMWYECKUNA JIJIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BaJICHTHOCTh, 3JICKTPOOTPHUIATEIIHPHOCTD, CTEICHb OKHUCIICHUS, XUMHUYCCKas PEaKIvs,
XUMHUYECKasi CBS3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJSPHBIM 00BEM, pacTBOp,
AIEKTPOJUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTUYECKAS] AUCCOLUAINS, PEAKIINH MOHHOTO
oOMeHa, KaTalan3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMbIC M HEOOpAaTUMEBIE PEaKIINH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKIMH,  OKUCIHUTENIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(POTEPHOCTh, XHMHUYECKas CBs3b
(KkOBaJICHTHAsl, HWOHHAs, METAJUIMYECKas), KpUCTAJUTMUECKas perieTka, KOppOo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYCCKOM pEaKIWu, TMPEACIbHO JOMyCTUMAs
koHueHTpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSTH 3TU
MOHSTHS TIPH ONMCAHUU BEIIECTB U UX MPEBPAICHUH;

UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJHKY JJII COCTaBJICHHS (OPMYJ BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUN;

OTIpENIeNATh BaJCHTHOCTh M CTCNECHb OKHUCJICHHUS XWMHUYECKHX JJIEMEHTOB
B COCAMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OIPEACICHHOMY
KJIACCy COEAMHEHWH 1Mo (opMyiaMm, BHUJI XMMHUYECKOW CBA3U (KOBAJICHTHAs, MOHHAs,
METaJUTMYeCcKasi) B HEOPTraHWYECKUX COCIWHCHUSX, 3apsaj] HOHA TI0 XUMUYECKOUN
dbopmyIie, XapakTep cpeibl B BOAHBIX PacTBOPAaX HEOPTaHWYECKHX COCAMHCHUH, THII
KPUCTAJUIMYECKON PEIIeTKH KOHKPETHOTO BEIIECTRA;

pacKpbIBaTh CMBICJI ITepuonnueckoro 3aKOHa J.N. MenneneeBa
U JIEMOHCTPUPOBATh €0 MOHUMAaHKE: OMMCHIBATh U XapaKTepPU30BaTh TaOIUUHYIO (hopMy
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[lepuonnueckoit cuCTeMbl XMMHUYECKHX DJIEMEHTOB: pa3jinyaTh TOHATUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», manbie u Oonbinne
MEePUObl, COOTHOCUTH 0003HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON TabmuIe,
C YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMUYECKHX DJIEMEHTOB (COCTaB
U 3apsif siapa, 001ee YMCiIo AIEKTPOHOB U PACTIPEIEIICHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOMIME 3aKOHOMEPHOCTH B HW3MCHEHUH CBOWCTB DJJEMEHTOB W UX
COCJIMHEHUH B Mpejiesiax MaJIbIX MEPHUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(PUIIMPOBATh ~ XUMUYECKHE  JJIEMEHThl, HEOPraHUYECKHUE  BEIECTBA,

XUMUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
0 TETI0BOMY (P eKTy, M0 N3BMEHEHHUIO CTENEHENH OKUCICHUSI XUMUYECKUX
AJIEMEHTOB); XapaKTEPU30BaTh (OMUCHIBATH) OOIIHME U CIEIHU(PUICCKUE XUMHUUSCKHE
CBOMCTBA MPOCTHIX M CJIOKHBIX BEILECTB, MOATBEPKAasl OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX

Y MOHHBIX YPAaBHCHHUU COOTBETCTBYIOIIUX XUMUUYCCKUX PEAKIIHIA,

COCTaBJIAITh YPaBHEHUS DIIEKTPOJUTUUECKON MMCCOLMAIMU KHCJIOT, IIeouei
U COJICH, TIOJIHBIC U COKpAIllCHHBbIC YPaBHEHUS PEAKIIU MOHHOTO OOMEHa, YpaBHEHUS
peaKinii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTaBJICHHUS JIEKTPOHHOTO OallaHCa ATUX PEaKIIUi;

IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XUMHUYECKOTO AJIeMEeHTa Mo (opMylie COeTUHEHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKITUH;

coOmoIaTh TpaBWia TMOJB30BAHMUS XWMHYECKOW TOCYIOM U J1abOopaTOpHBIM
o0opynoBaHUEM, a TakKe IMpaBWia OOpalleHUus C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYSHHUIO
¥ coOMpaHuio ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJUTH PEAKIMHU, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABaTh OMNBITHBIM IYTeM XJOPUAOPOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cyinbdar-, TUIPOKCHA-UOHBI, KAaTUOHBI AMMOHHUSI U HOHBI
M3YUYCHHBIX METAJUIOB, MNPHUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB,;

IPUMEHSTh OCHOBHBIE OIEpAllMU MBICIUTENLHON JESTENbHOCTU — aHajiu3 WU
CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATH3allui0, BBISABICHHEC  MPUYHHHO-
CJICJICTBEHHBIX CBSI3€d — JISl M3YUYEHUsI CBOMCTB BEHIECTB M XMUMHUYECKHX PEaKIUH,
€CTEeCTBEHHO- HAyYHbI€ METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHUE, MOCITUPOBAHUE,
AKCHEPUMEHT (pEeaIbHBIN 1 MBICIICHHBIN ).
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8 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3zeNnoB U TEM Copepxxanne o0yueHus
n/m 4acoB 00y4aroImuxcs

y4eOHOTO TIpeMeTa

HepBOHa‘Iaﬂbele XUMHYIECCKHUEC IOHATHA

1.1 | Xummusa — BakHas 5
00J1aCTh
€CTECTBO3HAHUSA
Y IIPaKTUYECKOU
JIeSITeIIbHOCTH

YCJIOBCKaA

[Ipeamer xumuu. Posib XuMuu B KU3HU
YejioBeka. XUMHUS B CUCTEME HayK.

Tena u BemecTBa. DU3MYECKUE CBOMCTBA
BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOIaX TTO3HAHUS
B XUMUHU. YUCTHIC BENIECTBA U CMECH.
CriocoObI pa3fesieHHsI CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XMMHUYECKOU MOCYI0M,

C MpaBHJIaMU pabOThI B JIaOOpAaTOPUU

U IprieMamMu oOpalieHHus C
71a00paTOPHBIM 000PYI0BAHUEM.
dusnyeckue CBOMCTBa 00pa3IoB
HEOPTraHUYECKUX BEIIECTB — METAILJIOB

1 HEMETaJIOB.

CriocoOnI pa3zzeseHus: cMecen
(punbTpoBaHUE, BEITAPUBAHKE,
JTUCTUJUIAIMS, XpoMaTorpadus).

PackpsiBaTh CMBICT U3y4aeMbIX OHITUH.
PackpbiBaTh posib XUMHUM B IPUPOJIC

Y )KU3HU YEJIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMHU.

Paznnuath 4nCTHIC BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJHOPOJAHBIE CMECH.
Paznuyath pusnyeckue 1 XUMUYECKUE
SIBIICHMS.

CrnenoBarh aJirOpUTMaM KCIOJIb30BaAHUS
3KCIIEPUMEHTAIBHBIX METOJOB —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOmronaTe 1 omMChIBaThH OOBEKTHI

[IpY NMPOBEAEHUH IEMOHCTPAIUI

1 1a00paTOPHBIX OMBITOB MO U3YUYECHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3aesneHusi CMeCEl BEIECTB.
[IpoBOAUTE XUMUYECKUN DKCIIEPUMEHT
MIpU pa3fiefieHuu cMecel (Ha mpumepe
OYMCTKHU MMOBAPEHHOM COJIN) B XOJIe

27



PaGouast mporpamma | Xumus. 8—9 knaccel (0a30BbIil ypOBEHB)

JlabopamopHvie onvimol:

W3ydenne u onrcanue GU3NIECKUX
CBOWCTB 00pa3LioB

HEOPraHUYECKUX BEILECTB.

N3yuyenue cnoco0oB pa3aesieHus cMecei
(C IOMOILIbIO MAarHuTa).
IIpaxmuueckue pabomuwi:

No 1. TlpaBuna paboThl B 1abopatopuu
Y IpUEMbI 0OpalEHUs C
71a00paTOPHBIM 000PYIOBAHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpumepe
OYMCTKH IMOBAPEHHOM COJIN)

pakTu4eckor padoTel Ne 2.

CrnenoBaTh NpaBUIaM MOJIb30BaHUS
XUMHMUYECKOH MOCy 1011 U 1a00paTOpHBIM
000pyI0BaHUEM, a TaK)KE TIPaBUIaM
oOpalieHus: ¢ XUMHYECKHUMU BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLIUEH

IIPY BBIITOJIHEHUH IPAKTUYECKOM

paboter Ne 1.

BeIcTpauBaTh pa3BepHyThIC TMCEMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOH

Ha uH(pOpMaIHIO U3 yUeOHUKA

U CIIPaBOYHBIX MaTE€pPHAJIOB, IPAMOTHO
WCIMOJIb30BaTh U3YYEHHBINA MOHATUNHBIN
anmnapar Kypca XUMHUH

1.2.

BemtecTBa
U XUMHUYECKUE
peaKiuu

15

ATOMBI U MOJEKYJIbl. XUMUYECKUE
aneMeHThl. CUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0KHbBIE
BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHUE.

Xumudeckas ¢popmyia. BaneHTHOCTh
aTOMOB XUMHUYECKHUX AJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BEILECTB.
OTHOCUTENBHAS ATOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBas 1011 XUMHUYECKOTO JIEMEHTA
B COCIMHEHHH.

Omnpenensars NpU3HAKA XUMHYECKUX
peaxiuii, yClIoBUs UX MPOTEKAHUS.
OOBACHATDH CYIIHOCTD (PU3HUECKUX

Y XUMUYECKHUX SBJICHUH C TOUKH 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccudumnmpoBaTs XuMU4yeCcKue
peakuuH (1o YUCIy U COCTaBy
pearupyromux 1 00pa3yonmxcs
BEILIECTB).

CoctaBnath HopMybl OMHAPHBIX
BEIIECTB 110 BAJCHTHOCTH U OTIPEACIATH
BAJICHTHOCTH 10 (pOpMyJiaM BEIIECTB.
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KomnuectBo Bemecta. Mons. MoisipHas
Macca. B3anmMocBs3b KOJUUYeCTBA, MacChl
Y YHCJia CTPYKTYPHBIX €IMHUIL BEIIESCTRA.
Pacdersl o dhopmyiiaMm XUMHUIECKUX
COECIUHEHUM.

DU3NYECKUE U XUMUYECKUE SBJICHUS.
XuMu4ecKkas peakius u ee Mpu3HaKH.
3aKOH COXpaHEHHUSI MaCChl BEIIECTB.
XUMHUUYECKUE YPABHEHUSI.
Knaccudukanus XuMHUYECKUX Peakiinil
(coequHeHUs, pPa3IoKEeHUs, 3aMEIICHUS],
oOMeHa).

Xumuueckuii IKcnepumenm:
Ilemoncmpayuu:

dusnyeckrue CBOMCTBa 00pa3IioB
HEOPraHUYECKHUX BEUIECTB — METAJIJIOB

1 HEMETAJIJIOB.

OO6pa31ibl BEIIEeCTB KOJTUYECTBOM 1 MOJIb.
duszuyeckue  sBiIeHUA  (TJIaBIICHUE
BOCKa, TastHUE JIbJIa, paCTUPAHUE caxapa
B CTYIIKE, KUTIEHUE U KOHJEHCAIIHS
BOJIBI).

XuMHUUYECKHE SBJICHUS (TOPEHUE CBEYH,
MIPOKAJTMBAHUE METHON TPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI UJIU MeJIa

C COJISHOM KUCJIOTOM).

HabGnronenue npru3HakoB MPOTEKaHUS

PaccraBisats k03 UITHEHTHI

B YPAaBHEHUSIX XUMUYECKUX PEAKITHIL.
HaGnrogaTh 1 onuchiBaTh 0ObEKTHI

U MPOBEJCHUU JIEMOHCTpAIUi

U J1aOOPaTOPHBIX OIBITOB.

[IpoBouTh BhIYMCIIEHUS 11O (hOpMyIIaM
XUMHUYECKUX COSIMHEHUN U YPaBHEHUSIM
XUMHUYECKUX PEAKIUU.

[IpyMeHsITh eCTeCTBEHHO- HayUHbIE
METOIbI TTO3HAHUS (B TOM UHCIIE
HaOJIIOICHUE, MOJICTTHPOBAHNUE,
HKCIIEPUMEHT U OCHOBHBIE OTEpalluu
MBICIIUTEIBHON IeATETbHOCTH
(cpaBHEHHUE, KJIacCU(PUKALIHS)
BricTpauBath pa3BepHyThle TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIMIO U3 YUeOHUKA

U CIPaBOYHBIX MAaTE€pPHAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MIOHATUNHBIN
ammapar Kypca XuMuu
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XUMHUYECKUX PEAKIUl (pa3ioKeHUe
caxapa, B3aMMOJEHCTBHE CEPHOU
KHUCIIOTBI C XJIOPUJIOM Oapusl,
MOJIYYEHHUE U PA3IOKEHUE THIPOKCUIA
menu (II) mpu HarpeBanuw,
B3aMMO/ICHCTBHE

xenesa ¢ pactBopoM cosr meau (11).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUsI MacChl.

JlabopamopHvie onvimol:

Co3pganue Moaenen MOJIEKYJI
(mapocTep>KHEBBIX).

Onucanue pU3NYECKUX CBOWUCTB
00pa3IioB HEOPTaHUUECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.

HaOmronenue ¢puzndeckux (miaBieHue
BOCKA, TasiHUE JIbJa) U XUMUYECKUX
(ropeHue cBeud, NpOKaJIMBaHUE MEIHOM
MIPOBOJIOKH) SIBJICHUM.

HaGmntonenue u onvcanve Mpu3HaKoB
MPOTEKAHUS XUMUYECKUX PeaKIuit
pa3HbIX TUIIOB.

Buviuucnenua:

OTHOCHUTEIIBHON MOJIEKYJISIPHOW MacChI
BEILECTB, MOJISIPHON MacChl, MacChl
BEII[ECTB, MACChI U KOJIMYECTBA BEIIECTBA;
MacCOBOM 101U XUMHUYECKOIO 3JIEMEHTA
1o popMyJie COeIMHEHUS;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIUN:
KOJIMYECTBA, MACChl BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pPEareHTOB WJIU ITPOLYKTOB PEAKLIUN

Hroro no pazneny 20

BaxHeuume npeacraBuTe M HEOPraHu4

€CKHUX BeleCTB

2.1 | Bo3nyx. Kucnopog. 6
ITonstue
00 oxcumax

Boznyx — cmech ra3zoB. CoctaB Bo3ayxa.
Kucnopon — anemeHT u npocroe
BelecTBo. Haxoxnenue

KHCJIOpOAa

B IIpUpoJie, PU3NIECKUE U XUMUIECKHE
cBoiicTBa (peakuu ropeHusi). OKCUIBbI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTyYEHUs KUCIOpoa B IabopaTopHH

Y IPOMBIIIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoje. O30H —
ATOTPOITHAS MOAU(PUKAIINS KUCIOPOIA.
TennoBoit 3HEeKT XMMUYECKOM peakIuu,
TEPMOXHUMUYECKHE YPaBHEHUS, IK30-

U 3HI0TEPMHUYECKUE peakuuu. Tornmso:
yIoJib U METaH. 3arpsA3HEHUE BO3/1yXa,
YCUJICHHE MMAPHUKOBOTO 3P dekTa,
pa3pylIeHrEe 030HOBOIO CJIOSI.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OnpeiesIEeHUE CoIepKaHUs

KHCJIOPOJa B BO3YXEC

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
11 cOCTaBNeHUS! OPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLHI C y4aCTUEM KHUCJIOPOa.
XapakTepu3oBaTh (OMUCHIBATH)
COCTaB BO3/yXa, GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA KUCIIOPO/Ia,
CIOCOOBI €ro MOJyYEeHUs,
IPUMEHEHHUE ¥ 3HAUCHHE B TIPUPOJIC U
KU3HU YEJIOBEKa.

CpaBHHBaTh PEAKIIUU TOPCHUS

U MEJICHHOTO OKUCJICHUSI.
OOBsICHATH CYIIHOCTb
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX
C 3arpsi3HEHHEM BO3/IyXa.

CrnenoBaTh mpaBumiiaM 0€30M1acCHOMN
paboThI B J1abopaTopuu

IIPH UCTIOIb30BAaHUH XUMUYICCKOMN
MOCYJIbl U 000PYIOBAHUS, a TAKKE
MpaBuIaM OOPAIICHHS C TOPIOYUMH
BEIICCTBAMH.
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| [onyuenue, cobupanue, pacio3HaBanue | ILIaHUPOBATH H OCYIIECTBIATE
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Y U3YYEHHE CBOMCTB KUCIOPOAA.
HaGmronenne B3anMo1eiCTBUS BEILIECTB
C KMCJIOPOJIOM U YCIJIOBUS
BO3HUKHOBEHHUS U IPEKPAIICHUS
ropeHus (moxapa).

JlabopamopHnuiii onvim:
O3HakomMJieHHE ¢ 00pa3iiaMu OKCHJIOB
U OIIMCAHME X CBOMCTB.
Ilpaxmuueckas paboma:

Ne 3. Ilomyuyenue u cobupanue
KHCJIOPO/JIa, U3yYEHUE €T0 CBOMCTB.
Buviyucnenus:

MOJIEKYJISIPHON MacChl KUCJIOPOJa U
030Ha Ha OCHOBAHUM aTOMHOM

MAacChl XUMHUYECKOT'0 DJIEMEHTA;
KOJIMYECTBAa, MacChI BEIISCTBA

110 YPaBHEHUSAM XUMHUYECKUX PEAKIIUM

Ha IIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHNUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
JKCIIEPUMEHTA IIPU NTPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKON
paboThLI.

BBIYUCIIATE KOJIMUECTBO BELIECTBA,
o0BbeM raza no Gopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BepHyThI€ TMCbMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(popMaruio U3 yueOHUKa

Y CIPaBOYHBIX MaTE€pPUAJIOB, IPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN ITOHATUNHBIN
amnmapar Kypca XuMHH

2.2

Bonopoa. [lonsitue
0 KHCJIOTaX M COIIX

Bonopon — anemMeHT u npocToe
BeulectBo. Haxoxaenue Bogopoaa

B MIPUPOIE, PU3NUECKUE U XUMUICCKUE
CBOICTBA, MPUMEHEHHE, CITIOCOObI
nosyuyeHus. Kucnotsl u conm.
Monsipablit 00beM razoB. PacueTsr

M0 XUMHUYECKUM YPABHECHUSIM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cooupanue

PackppIBaTh CMBICI U3y4aeMbIX OHITUN
Y IPUMEHSTh 3TU TOHITHS IIPH OMTUCAHUH
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMUCHIBATD)
(¢u3nyeckue 1 XuMUYECKHE CBONCTBA
BOJIOPO/Ia, CIIOCOOBI €T0 MOTyYeHUS,
pUMEHEHHE.

Cobupatb npubop AJis MOTyYEHUS
BOJIOPOJIA.

Hcnonp30BaTh XMMUYECKYHO CUMBOJIHMKY
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Y pacro3HaBaHUE BOJIOPO/JIA.
BzaumoaericTBre BOIOpOJIa C OKCUIOM
meu (10).

JlabopamopHhuiii onvim:
B3aumopelicTBrUE KUCIOT ¢ METAIIIaMH.
Ilpaxmuueckas paboma:

No 4. Tlomyyenue u cobupanue Boa0po/a,
W3Y4YEHHE €TO CBOWCTB.

Buviuucnenus:

o0beMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA UJIU 00bEMY;

00bEMOB T'a30B 10 YPAaBHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUM
razoB

JUTSL COCTaBIIeHUS (DOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMHUYECKUX
peaKkiuii C y4aCTHEM BOJOPOA.
BbIYuCISITE MOJIIPHYIO MAcCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00BEM rasa,
MAaccy BEIIEeCTBa.

[IpoBoUTh pacyeTsl O ypaBHEHUSIM
XUMHUYECKUX PEaAKIINil: KOJIMYeCTBa,
o0BeMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce pearcHTOB
WIH NPOJYKTOB PEAKIIUH.

CremoBath npaBuiIaM OE30IMacCHOM
paboThI B J1abOpaTopuu

UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

1 000pyZI0BaHMS, a TAKKE MPaBUIIaM
oOpallleHUsl C TOPIOYMMHU BEIIECTBAMU

B OBITY.

[InanupoBaTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, MPOBOANTH HAOIIOICHNS,
JIeNIaTh BHIBOJIBI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIe

23

Bopa. PactBopbl.
IloagaTue
00 OCHOBaHUAX

dusnyeckue cBomcTBa Boasl. Boga kak
pacTBOpUTEIb. XUMUYECKHE CBOMCTBA
BOJIBI.

PackpsIBaTh cMBICH N3y4aeMbIX IOHATHN
Y IIPUMEHSATH 3T MTOHATHUS IIPU ONIMCAHUU
CBOMCTB BEUIECTB U UX MPEBPAILCHU.
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OcHoBanwus.

PactBops1. Ponb pacTBOpOB B ipupoae
Y B )KM3HM 4enoBeka. Kpyrosopor
BOJIbI B PUPO/IC. 3arpsi3HEHUE
MIPUPOIHBIX

BOJI. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.
HacrilieHHbIe ¥ HEHACHIIIICHHBIC
pacTtBOpbl. PacTBOpHUMOCTD BELIECTB

B Bojie. MaccoBas J10JIsl BeIecTBa

B pacTBOpE.

Xumuueckuui IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuE BEIIECTB C pa3InyHON
PacTBOPUMOCTBHIO.

BzaumojeiicTBre BOJbI C MeTalJIaMHU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanune pacTBOPOB KUCIOT

Y 1IETI0YEH ¢ MOMOIIbI0 HHAUKATOPOB.
JlabopamopHhvie onvimoi
HccnenqoBanne ocOOCHHOCTEH
pPacTBOPEHUS BEILIECTB C PA3TUIHOMN
PacTBOPUMOCTHIO.

IIpuroToBieHue pacTBOPOB

C OIPEICIIEHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEILIECTBA.
Ilpaxmuueckas paboma

Ne 5. [IpuroroBiieHre pacTBOPOB

C OIPEICJICHHON MacCOBOM JIOJIEH

XapakTepu3oBarh GU3NUECKUE

Y XUMHUYECKHUE CBOICTBA BOJbI, €€ POJIb
KaK pacTBOPUTENS B MPUPOJIHBIX
nporeccax.

CocTaBisiTh ypaBHEHUS! XUMUYECKUX
PEAKLHI C y4aCTUEM BOJIbI.

OOBICHATH CYIIHOCTh IKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
MPUPOIHBIX BOA, CIIOCOOBI OUMCTKH BOJIbI
OT MpUMecei, MePBI IO OXPAHE BO/I

OT 3arpsi3HEHUSL.

[1nanupoBaTh U OCYIIECTBISATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, MPOBOAUTH HAOIIOICHNUS,
JenaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MTPHU MPOBEAECHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OpATOPUH PU
UCII0JIb30BaHUU XUMHYECKOU ITOCY JIbI

1 000pyIOBaAHUS.

[IpoBOIUTH BHIYUCIIEHUS C IPUMEHEHUEM
MOHATHUS «MaccoBasi 10J1s1 BELIECTBA

B PacTBOPE».

BricTpanBaTh pa3BepHyThie TMCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM
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PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C MCIOJb30BAaHUEM MOHSITHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPE»

Ha MHPOPMAIUIO U3 yueOHUKA

U CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
HCMOJIb30BaTh U3YYEHHBIA MOHATUNHBIN
anmapar Kypca XUMHUHU

24

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COEeTUHEHUN

11

Krnaccudukanus HeopraHnyeckux
coequHeHui. Oxcuabl. Knaccudukamms
OKCHUJIOB: cojieo0pa3yromiue (OCHOBHEIE,
KHUCJIOTHBIE, aM(DOTEepHbIC)

U HECoJIe00pasyrolue.

Howmenknarypa okcnnos. @usnyeckue
Y XMMUYECKUE CBOMCTBA OKCHUJIOB.
[TonyueHne OKCUAOB.

OcuoBanusi. Knaccudukaiust o0CHOBaHMiA:

1IEJI0YM U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenxkiarypa ocHoBanuii. uznueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHUM.
[Tosryuenue oCHOBaHUM.

Kucnotsl. Knaccudukanus Kucior.
Homenknatypa kucnot. ®uznyeckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Py
akTuBHOCTH MeTaiuioB H.H.

bekerona. [lomy4yeHue KUCIOT.

Conu. HomeHkiarypa coseil.
PU3UIECKUE U XUMUYECKHE CBOWCTBA
conent. [lonydyenue cosei.

['eHeTnyecKkas CBA3b MEXKY KllaccaMu
HEOPraHUYECKUX COCIMHEHUMN.

Knaccupunmpoars nzydaemolie
BEIIECTBA MO COCTABY M CBOMCTBAM.
CocrapnsaTth HOPMYIIBI OKCHIOB, KUCIIOT,
OCHOBaHUM, COJIEH 1 HA3bIBaTh UX

10 MEKIYHapOIHOW HOMEHKJIATypeE.
[Iporno3upoBath CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XUMHYECKHX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSL.

CocTaBiaTh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKUNM, WUTOCTPUPYIOLIUX
XAMHAYECKHE CBOMCTBA M CITOCOOBI
MOJTy4YE€HUS BEUIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TaK)Ke
MOATBEPKIAIOIINX T€HETHYECKYIO
B3aUMOCBSI3b MEXy HUMH.
[Tpou3BOIUTH BHIYUCIICHUS

110 YPAaBHEHUSAM XMMHUUYECKUX PEAKITUH.
[lmanupoBath U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS,
JI€TIaTh BBIBOJIBI IO pE3yJIbTaTaM
SKCIIEpUMEHTA MPH NPOBEACHUU

36




PaGouast mporpamma | Xumus. 8—9 knaccel (0a30BbIil ypOBEHB)

Xumuueckuui Ixcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPIraHUYECKHUX
BEIIIECTB.

JlabopamopHvie onvimol

OrnpeneneHue pacTBOPOB KUCIIOT

Y LIETI0YEN ¢ MOMOIIBI0 UHANKATOPOB.
N3ydyeHne B3auMOIEUCTBUS KUCIIOT

C METAJUIaMH, PEaKIUi HEUTpaTU3aALINU.
BzaumonerictBre pacTBopa CepHOU
KUCJIOTHI ¢ okcusioM menu (II).
[TonyueHne HEPACTBOPUMBIX OCHOBAHUM.
BriTecHeHHE 0HOTO MeTajIa APYyTrum
W3 pacTBOpa COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTAIbHBIX

3a7a4 1o TeMmMe «BaxkHeilmue
KJIaCCHI HEOPraHUYECKHUX
COCIMHEHUI.

Buiuucnenus:

M0 YPaBHEHUSM XUMUYECKOU pEaKInu:
KOJIMYECTBA BEIECTBA, 00bEMA, MACCHI
110 U3BECTHOMY KOJINUECTBY BEIIECTBA,
00bEeMy, Macce peareHTOB

WJIU TTPOJTYKTOB PEaKITUU

71a00PaTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MaCHOMN
paboThI B J1abOpaTopuu

IPU UCIIOJIb30BaHUU XUMUYECKOM
MOCY/Ibl U 000PYOBAHUS.

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
1 YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMALIMIO U3 yUeOHUKA

U CIIPAaBOYHBIX MaTEPUAJIOB, IPAMOTHO
HCIIOJIb30BaTh U3YyUYECHHBIA IIOHATUNHBIN
anmapar Kypca XUMUHU
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Hroro no pazneny:

30
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IHepuoanuecknii 3akoH u Ilepuoanyeckas cucreMa xumuueckux 3jeMeHToB /. U. Menaesieesa. CTpoeHne aToMoB.
Xumnueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUU

3.1

ITepunoanueckuii
3aKOH

u [lepuonnueckas
cucTeMa
XUMHUYECKHUX
3JIEMEHTOB

J1. 1. Menpaeneena.

Ctpoenue aroma

7

ITepBbie TMIOTBITKA
KJ1accuduKanuu XUMHAYECKUX
aneMmeHTOB. [loHsATHE O rpynmax
CXOJHBIX 3JIEMEHTOB

(11eTI0YHBIE U MIETI0OYHO3EMEITbHbIE
METaJlIbl, FaJOre€Hbl, HHEPTHBIE Ia3bl).
DneMeHThI, KOTOpble 00pa3yIoT
am(poTepHbIe OKCUIBI U TUAPOKCUBI.
Ilepnonnueckuii 3akoH. [leprnonnueckas
CUCTEMA XUMHUYECKUX AIIEMEHTOB

1. Menneneesa. KoporkonepunoaHas
U JUIMHHONIEpHOIHAsE (DOPMBI
[leprnonyeckoi CUCTEMBI XUMUYECKHUX
aneMmeHToB [[.J1. MeHaemneena.

ITepuonsl u rpynibsl. PU3nyecKuii
CMBICIT

MOPSIAKOBOrO HOMEPA, HOMEPOB MEPUOJA
Y TPYIIBI 3JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX
anep. 3oronsl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBIX
20 XMMHYECKHUX IJIEMEHTOB
ITepronnueckoil CUCTEMBI

JA.N. Menneneesa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 ero noJiokeHuto B Ilepuoanueckoi

PackpeiBaTh cMBICIT IEPUOANIECKOTO
3aKOHa.

OnuckIBaTh CTPOCHUE TAOIHUIIBI
«llepnonnueckas cucTeMa XUMAYECKUX
anemeHToB .M. MeHnaeneeBay.
MopaenupoBaTh CTPOCHHUE aTOMA,
JSHEPreTUYECKUX YPOBHEH U MOJYPOBHEN
IIPY TIOMOIIM PUCYHKOB, DIIEKTPOHHBIX
KOH(MUTYpaLUid U 3TEKTPOHHO-
rpadugeckux Gopmyi.

[osicHATH PU3NUECKHIT CMBICT
NOPSIAKOBOI'O HOMEPA, HOMEPOB MEpUOaa
Y TPYIIBI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE DIIEMEHTHI
MIEPBBIX TPEX MEPHUOJOB, KAJIUM, KAJIbIIUN
U UX COEMHEHUS T10 MTOJO0KEHUIO

B [lepnoanueckoit cucreme

JI.1. Menneneena.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHUE PATUYCOB
aTOMOB, JIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B [IpeJieax MaJIbIX IEPUOJOB U IIIaBHBIX
HNOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;
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cucreme /.. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHMS pajuyca
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METAJJIMYECKUX U HEMETAUTUUECKUX
CBOMCTB I10 TpyIIIIaM U IEPUOJIAM.
3nauenue [lepuoanueckoro 3aKkoHa

u [leproinyeckor CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB JJISl PA3BUTUSI HAYKHU U
npaktuku. JI.1. MeHnneneeB — ydeHbIn
Y rpakJaHuH.

Xumuueckuui IxKcnepumenm:
Jlemoncmpayuu:

B3aunmopericTBre ruIpOKCHIa [IMHKA

C pacTBOpPaMu KHUCJIOT U LIEJTOYEH.
MoaenupoBaHue CTPOCHUSI MOJIEKYJT
MIpY MOMOIIM PUCYHKOB, MOJIETIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POpMYIL.
Ta6muna «Ilepuonuueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi
O3HakoMJieHHE ¢ 00pa3liaMu METaJIoB
1 HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B TIap€ WJIM TPYTIIIE.

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
1 YCTHBIE OTBETHI C ONOPOM

Ha MH(OpMaLHIO U3 Y4eOHUKA U APYTUX
MCTOYHHUKOB, B TOM uncie MHrepHera

32

XUMHUYECKas CBA3b.
OxucauTenpHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

XumMmudeckas cBs3b. KoBajieHTHas
(monsipHas ¥ HEMOJsIpHAasi) CBA3b.
DIIEKTPOOTPHUIIATEIHBHOCTh XUMHUYECKUX
anieMeHTOoB. MonHas cBsa3b. CTerneHb
okuciieHus. OKUCIUTEIHLHO-
BOCCTaHOBUTEIbHBIEC peakiuu. [Iporeccs

PackpsiBaTh CMBICT U3y4aeMbIX HOHITHUH.
OnpenensiTe BUJ XUMHUYECKOHN CBSI3U

B COCIMHEHNH.

MopaenupoBaTh CTPOEHUE MOJIEKYT

IIPY [TIOMOILIA PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX

dbopmyt.
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OKHUCJICHUSI 1 BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XHUMUYECKUMN IKCIIEPUMEHT: U3YUEHHE
00pa3IoB BEIIECTB METAJLIOB

1 HEMETAJLJIOB, B3aUMOJICUCTBUE
TUAPOKCHUA IUHKA C PACTBOPAMU KHUCIIOT
Y LIEJI0YEH, ITPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NIOKEHUS, COCTUHEHHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMbIThI, WITIOCTPUPYIOIINE

MIPUMEPBI OKUCITUTEIIBHO-
BOCCTAHOBUTEIbHBIX PEAKIINI

(ropenue, peakuuu

Pa3JIOKEHUSI, COSTUHEHUS )

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY
JUTSL COCTaBJIeHUs (POpMYJT BEIIECTB,
AJICKTPOHHOTO OajaHca peakIiuil.
OnpenensiTe CTeNeHb OKUCICHHS] aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiam
¥ COCTaBJISITh POPMYJITBI OMHAPHBIX
COCIUHEHMI MO CTEIICHU OKMCIICHUS
aTOMOB XUMHUUYECKHUX DJICMCHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTAHOBUTEIb. PaccTaBisATh
KOA(DPUIIUEHTHI B cCXeMaX MPOCTHIX
OKHCIUTEITIEHO-BOCCTAHOBUTEIIHBHBIX
PEAKIHNI METOJIOM DJICKTPOHHOTO
OanaHca.

HabmonaTe XMMHYECKHE OMBITHI

10 TUTaHY, aHAJIU3UPOBATH U

JIeJIaTh BBIBOBI.

Ucnonws3osate UKT mig coznanus
MOJIEJIeH, MOATOTOBKH MPE3CHTALINM,
JIOKJIaJIOB 110 TEME.

BricTpauBaTh pa3BepHYThI€ MUCbMEHHBIC
1 YCTHBIE OTBETHI C ONOPOM

Ha H(popMaIHIo U3 yueOHUKA U APYTHUX
HMCTOYHUKOB, B TOM unciie IHTepHera

Hroro no pazueny 15
PesepBHOE Bpemsi 3
OBIIEE YM1CJIO HACOB 68
I10 ITTPOT'PAMME
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9 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJBI JIEATEIILHOCTH
pa3/eJIOB U TEM Conepxanue o0ydeHus
/o 4acoB oOyJaromuxcs

y4eOHOro mpeaMeTa

BemecTBO U XMMHUYECKHE pPe€aKIumn

1.1

IToBTOpeHue

U yriyoneHue
3HAHUM OCHOBHBIX
pas3aenoB Kypca

8 KJ1acca

5

[Tepuonnueckuii 3axoH. [lepuoguueckas
CHACTEMAa XUMHUYECKUX JJIEMEHTOB

J.1. MenpneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHHUU CBOICTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX
NIEPUOJIOB, KaJIusl, KAIbIUS U UX
COE€IUHEHNN B COOTBETCTBUH

C TIOJI0)KEHUEM DJIEMEHTOB

B [leproanyeckoii cucteMe U CTPOCHHUEM
UX aTOMOB.

CtpoeHue BeniecTBa: BUAbl XUMUYECKOU
CBSI3U. THUIIBI KPUCTAJUIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT THUIA KPUCTAILINYECKON
pPELIETKN U BUJA XUMUYECKOM CBSI3H.
Knaccudukanusa u HomeHKIaTypa
HEOPraHUYECKUX BEUIECTB. XUMUYECKHE
CBOWCTBA BELIECTB, OTHOCSAIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COEIMHEHU, TEHETUYECKas CBA3b
HEOPraHWYECKUX BEILIECTB.

XapaKTepI/IBOBaTI:: XUMHUYCCKHUE 3JICMCHTBI
MEPBBIX TPEX MICPUOAOB, KAJIUA U KAJIbITHA

10 UX MoNoXeHuto B [lepnoanueckon
cucteme 1. . Menneneena.
KnaccuduunpoBars 1 Ha3bIBaTh
HEOPTraHUYECKHE BEIIECTBA U3yUEHHBIX
KJIACCOB.

OrnuchIBaTh 00IIME XUMUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHbBIX KIIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX
pEaKLIUH.

OnpenensaTe BUJ XUMHYECKOHN CBS3U

Y TUIT KPUCTAIUTUYECKOUN PELIETKH
BEIECTBA.

[IporHo3upoBaTh CBOKMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BepHYTbhIC TMCbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOpMaIHIo U3 yueOHUKA

Y CIIPAaBOYHBIX MaTePHUaOB, IPAMOTHO
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Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJIETISIMU
KPUCTaJUIMYECKHUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIIIOB
U HeMeTaJIoB (TpaduTa u anmasa),
CJIOXHBIX BEIECTB (XJIOpHJIa HATPUS)

WCIIOJIb30BaTh U3YYEHHBIN TOHATHUIHBIN
anmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaKuumn

Knaccudukanus XuMHUYECKUX peaKuii
10 pa3JIMYHBIM NIPU3HAKaM (110 YHCITY

M COCTaBy YYaCTBYIOIINX B PEAKIIUU
BEILIECTB, MO TETUIOBOMY A (PeKTy,

10 U3MEHEHUIO CTENIEHEW OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB,

0 00paTUMOCTH, TI0 Y4aCTHUIO
KaTaJm3aTopa). JK30-

Y 3HJOTEPMHUYECKHIE PEaKIIH,
TEPMOXMMHUUYECKNUE YPABHEHMUSL.
[loHATHE O CKOPOCTH XUMUYECKON
peaxiuu. [TonsiTue 06 0OpaTUMBIX

¥ HEOOPAaTUMBIX XUMHUYECKUX PEaKIUsX.
[ToHsiTHE O TOMOT€HHBIX U T€TEPOTEHHBIX
peakuusx. [londarue o karanuse.
[ToHsITHE O XUMUYECKOM PAaBHOBECHUH.
@aKTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOHN peakliy U TIOJI0KESHNE
XUMHYECKOTO PaBHOBECHSI.
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE

PackppIBaTh CMbICIT N3y4aeMbIX MTOHATUN
Y IPUMEHSTH 3TU NOHATHUA NPU ONTUCAHUN
CBOMCTB BELIECTB U UX IIPEBPALLCHH.
KnaccudunupoBaTs XuMu4ecKue
peaKuuu Mo pa3auyHbIM IPU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKkIuu OT pa3IMuHbIX
bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAaHMSI XUMUYECKHUX MPEBPALICHUIN
B Pa3JIUYHbBIX YCIOBHSIX.

OnpenensiTe OKUCIUTED

u BocctaHoBuTens B OBP.

CocTaBisATh AJIEKTPOHHBIN OanaHc
peaxkuuu.

[Tpou3BOAUTH BHIYUCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B M1ape WK IpymIe.

BricTpanBaTh pa3BepHYyThIE INCbMEHHBIE

44




PaGouast mporpamma | Xumus. 8—9 knaccel (0a30BbIil ypOBEHB)

peaKkLMy, FJEKTPOHHBIN OalaHC
OKHCJIUTEIHbHO-BOCCTAHOBUTEILHOM
peakuu. CocTaBieHUE YpaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKLH C UCTIOIBb30BAHUEM

METO/1a AJIEKTPOHHOI0 OanaHca.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu.

Uccnenosanue 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOW peakiuu OT
BO3JICHCTBUS PA3IMYHBIX (haKTOPOB.
OnBbIThI, WITIOCTPUPYIOIIHE

PUMEPBI OKUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUit
(ropeHue, peakuuu

Pa3NIOKEHUS, COSUHEHUS).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MaCChl
peareHTOB WU MPOAYKTOB IO
YPaBHEHHSIM XUMUYECKUX pEaKIUil

Y YCTHBIE OTBETHI C OITOPOU

Ha UHGOPMAIIIIO U3

y4eOHHMKa

Y CIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XUMHH
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1.3

DIIEKTPOJIUTHYECKAS
JIUCCOIAAIIMS.
XHUMHYECKUEC
peakuuu

B pacTBOpax

Teopust 2JIEKTPOIIUTHYECKON
JTUCCOLUALINU. DJIEKTPOIUTHI

U HEDJIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOIAIIUU BEIIECTB

C Pa3IMYHBIMU BUJAMU XUMHYECKOU
cBs3u. Crenenp aucconuanuu. CuibHbIE
U c1a0ble AJEKTPOTUTHI.

Peaxkuuu noHHOrO 0OOMeHa. Y clioBUs

PackpbIBaTh CMBICIT H3y4YaeMbIX
MOHATHUH, a TAK)KE CMBICT TEOPUHU
AIIEKTPOIUTUIECCKON AUCCOITUAITIH.
OOBSICHATH IPUYMHBI

SJICKTPOIMPOBOJHOCTHU BOJHBIX PACTBOPOB

BEILIECTB, pa3INvaTh Ciadble U CUIIbHbBIC
BJIEKTPOJIUTHI.
CocTaBnATh ypaBHEHUS TUCCOLMAIIUN
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NPOTEKAHUS peaKUUi HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIICHHBIC HOHHBIC
ypaBHeHUs peakiuii. CBOWCTBA KUCIIOT,
OCHOBAHUU U COJIEU B CBETE
peICTaBICHUN 00
AIEKTPOITUTUYECKON JUCCOLIMALINH.
KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsTre o rugponuse

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 351eKTPONPOBOTHOCTH
pPacTBOPOB BEILIECTB, Mpoliecca
JTUCCOIUALIMY KUCTIOT, IIeJI04eit

U coJiek (BO3MOXKHO UCIIOJIb30BAHHE
BUJICOMATEPHAIIOB).

OnbITEI, WUTIOCTPUPYIOLINE TPU3HAKU
IPOTEKaHMs peaKIuil HOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BbIJCICHUE
rasa, 00Opa3zoBaHKE BOJIbI).
Pacnio3naBanue HeOpraHMYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX
pEaKIuii Ha UOHBI.

JlabopamopHhuwiti onvim:

N3yuenune npu3HaKkoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIJICJICHUEM Tra3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, I[EJI0YeH U COJICH, MOJIHbIC

Y COKpAIEHHbIE NOHHBIE YPABHEHUS
XUMHUYECKUX peaKIuil HOHHOro 0OMeHa,
KpaTKue MOHHBIE YPaBHEHUS MPOCTHIX
peakuumii TuAPOIn3a COJIEN.
XapakTepusoBaTh 00IIHME€ XUMUUECKHE
CBOICTBA BEUIECTB Pa3IMUHbBIX KIACCOB
Ha OCHOBE T€OPHUH AIEKTPOJIUTHIECKON
JUCCOIMAIINM; TTOATBEPKAaTh CBOMCTBA
puMepaMu MOJIEKYJIIPHBIX U MOHHBIX
YPABHEHUW XUMUUYECKUX PEAKLIUMN.
Pemiats sxcriepuMeHTaNbHBIE 3a/1a41

10 TEME.

[11anupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUUECKHE
AKCIIEPUMEHTHI, POBOJIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCTIEPUMEHTA MPHU MTPOBEICHUN
7a00paTOPHBIX OMBITOB U MPAKTHUUECKUX
pabor.

CrnenoBathb npaBuiiam 0€30MacHON
paboThI B J1aDOpaTOpHUU

[P UCTIOJIb30BAHUM XUMUYECKON
MOCY/1bl U 000PYyA0BaHUS.

[IpoBOANTH BHIYUCIIEHUS 10 XUMUYECKUM
YpaBHEHUSIM.

VYuacTBoBaTh B COBMECTHOM paboTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue skcnepuMeHTaIbHBIX
3a/1a4 1o TEME.

Buviuucnenua:

10 YPAaBHEHUSIM XUMUYECKUX PEAKIIMM

B [Iape WK IpymIIe.

BricTpauBaTh pa3BepHyThIe TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OITIOPOU

Ha MHQOpMAIIHIO U3 YYeOHHUKA U APYTUX
UCTOYHUKOB UH(QOPMAIIIH, B TOM YHUCIIE
NuTepuera

Hroro no pazneny

17

HeMeTajibl 1 X cOeIMHEHUSI

2.1 | Obmas
XapaKTEePUCTUKA
XUMHUYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
I'anmorensl

OO6mrast xapaKTepUCTHKA TAIOTCHOB.
Oco0EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTETICHU OKUCIICHHUS.
Crpoenue u puznuecKkrue CBOMCTBA
MPOCTBIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICHCTBHE C METaIaMH,
HEMETaJlJIaMU, [IEJI0UYaMM ).
Xnoposonopoa. ConsiHas KUCoTa,
XUMHUYECKHUE CBOMCTBA,
MOJTy4YeHUE, MIPUMEHEHHE.
JlelicTBue xiyopa

U XJIOPOBOJOPO/a HA OPTraHU3M
yejoBeka. BaxuHemme XJa0puabl U UX
HAXO0XJICHUE B IPUPO/IC.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaroriue Gu3ndecKue

Y XMMHYECKHUE CBOMCTBA raJIOTEHOB U UX
coeIMHEHUN (BO3MOYXHO MCTOJIb30BAHNE

OOBSICHATH O0LIME 32aKOHOMEPHOCTH

B UI3MEHEHUH CBOICTB HEMETAIJIOB U UX
COEJIMHEHUM B Mpeesiax MaabIxX
MEPUOJIOB U ITIABHBIX MOATPYII
[lepronyeckoi CUCTEMBI XUMUYECKHUX
AJIIEMEHTOB C YY€TOM CTPOCHHUSI X
aTOMOB.

XapakTepusoBaTh PU3NUECKUE

Y XUMHYECKHUE CBOMCTBA IPOCTBIX
BEIIECTB TAJIO€HOB (Ha MpUMEpPE XJI0pa)
U CJIOKHBIX BEIECTB (XJIOPOBOJIOPO/IA,
XJIOpU/JIa HATPHs), CIIOCOOBI UX
MOJIYYEeHHUs], MIPUMEHEHHUE U 3HAUCHUE

B IIPUPOJIE U )KU3HU YETIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B pACTBOPE.
[InaHupoBaTh U OCYUIECTBIATh

Ha TIPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, TPOBOAUTH HAOIIOICHHUS,
JienaTh BBIBOJIBI IO pe3yjIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomIieHHEe ¢ oOpa3iamMu XJIOPUI0B
(rajoreHuI0B).

JlabopamopHhuwiii onvim:

N3yuenue CBOKWCTB COJITHOW KUCJIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKIIUi
Ha XJIOPUJ-UOHBI.

lIpakxmuueckas paboma

No 2: TTomydyeHnue CoJistHON KMCIOTHI,
U3YUYEHHUE €€ CBOICTB.

Buviuucnenus:

[0 YPABHEHUSM XUMHUYECKUX PEAKIIUH,
€CJIM OJINH U3 PEareHTOB JaH B U30bITKE

HKCIEPUMEHTA IPU MIPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CnenoBath nmpaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAaHUN XUMHYECKOM
HoCyAbl U1 000PYIOBaHMUS.

BricTpanBath pa3BepHyThI€ IMCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHGOpPMALIHIO U3 yueOHUKa

¥ CIIPABOYHBIX MaTEPHUAJIOB, TPAaMOTHO
VICIIOJIb30BATh U3YyUYEHHBIN ITOHITUNHBIN
anmapaT Kypca XuMHUH

2.2

Obmas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB
VIA-rpynnsr. Cepa
U €€ COEIMHEHUS

OO6mrast xapaKTepUCTHKA AJIEMEHTOB
VIA-rpynnsl. OcobeHHocTu

CTPOEHUSI aTOMOB, XapaKTepHbIC
CTENIEHU OKHUCIICHUS.

Crpoenue u pusznueckue CBOMCTBA
IPOCTHIX BEILIECTB — KUCIOPOAA U CEPHI.
AJIOTpOIHBIE MOAU(PHUKALIUYA KUCIOPOa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBojiopo/i, cTpoeHue, Gru3n4ecKue
Y XUMHYECKUE CBOMCTBA.

OKcupl cepbl KaK MPeACTaBUTENN
KHUCIIOTHBIX OKCHJIOB.

CepHas kucioTa, pu3nyecKkue

U XMMUYECKHE CBOMCTBaA (00IHe KaKk

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB
VIA-rpynnsl 1 X COEJUHEHUN C YYETOM
CTPOEHHMS UX AaTOMOB.
XapakTepu3oBaTh PU3NUECKUE

Y XUMHAYECKUE CBOMCTBA IIPOCTOTO
BEILIECTBA CEPBI U €€ COCTUHEHUI
(cepoBOOPOJIA, OKCUIOB CEPBI, CEPHOI
KHUCIIOTHI, CyJIb(aToB), CIOCOOBI X
NOJIy4EeHMs], IPUMEHEHHUE U 3HAYECHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensiTe HATUYKUE CYIb(PaT-MOHOB
B PacTBOpE.

OOBSICHATH CYIIHOCTh KOJIOTUYECKUX
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[PEICTaBUTENS KJIacca KUCIOT
u crienuduyeckue). XUMUYECKUE
peaKIuu, JeKallue B OCHOBE
MIPOMBIIINIEHHOTO CITOCO0a MOTyYeHUS
cepHoit kucnotsl. [Ipumenenne. Conn
CEpHOU KUCIIOThI, KAYECTBEHHAs PEaKITus
Ha CyJib(aT-uoH.

HaxoxneHue cepsl v ee COeTMHEHU I

B Ipupoe. XUMHUECKOE

3arps3HEHUE OKPYKAIOIIEH cpelibl
COEIMHEHUAMU

cepbl (KUCTIOTHBIE JOXKIH, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0
IIPEIOTBPALICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3lamMu CEpPhI U €€
COEMHEHUAMU (BO3MOMXKHO
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
Hab6nronenue nporiecca oO0yriuBaHus
caxapa nojJ JelCTBUEM
KOHLEHTPHUPOBAHHON CEPHOM KUCIIOTBHI.
JlabopamopHvie onvimoi:

N3yyeHne XUMUUYECKUX CBOMCTB
pa30aBIECHHON CEPHOU KUCIIOTHI.
[IpoBeeHNE KaYECTBEHHOM pEAKIIUY HA
cynbGhaT-uoH U HaOII0ICHUE MPpU3HaKa
€€ MPOTEeKaHus

npobiieM, CBSI3aHHBIX C MepepadOTKON
COCUHEHUH CEPBI.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHE
HKCIEPUMEHTBI, TPOBOAUTH HAOIIOICHNUS,
JIeJ1aTh BBIBOJIBI IO pE3yJIbTaTaM
IKCTIEPUMEHTA.

CnenoBaTh npaBuiam 0e3011acHON
paboThI B 1a00paTOpUU

IIPU UCTIOJIB30BAHUU XUMUYECKOM

MOCY 16l 1 000PYyI0BaHUS.

[Tpon3BOANTH BHIYMCICHUS

10 XUMHYECKHM

YpaBHEHUSIM.

Hcnonp30BaTh NpHU BHINOJIHEHUN
y4eOHBIX 33JaHUN TEKCThI yUeOHUKA,
CTIPaBOYHBIE MATEPUAIIBI
(Ilepunoauyeckyro cuCTEMY XUMUYECKUX
anemenToB /. . Menneneesa, Tabauiry
PacCTBOPUMOCTH KHCIIOT, OCHOBAaHUU

Y COJIEU B BOJE, DIIEKTPOXUMUYECKUN PsL
HaIpPsHDKEHUI METAIIJIOB).

Hcnonp30BaTh NpHY BHIMOJIHEHUN
y4eOHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEIOBATEIBCKOM 1€ TENbHOCTH
HAYYHO-TMIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COJIEpKaHus,
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CIIpaBOYHbIE
MaTepuaiibl, pecypcbl MHTEpHETa
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23

OOmas
XapaKTepUCTHKA
XUMHYECKHUX
AJIEMEHTOB
VA-rpynmsl.

A3or, ¢pocdop u ux
COEIMHEHUS

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynimel. Oco6eHHOCTH

CTPOCHHSI aTOMOB, XapaKTepPHbIC
CTETICHU OKHCIICHUSI.

A30T, pacrpoCcTpaHEHHE B IPUPOJIE,
dbusznyueckre 1 XUMUYECKUE CBOWCTBA.
KpyroBopot azota B mpupoJe.
AMMHaK, eT0 (U3UIECKUE U XUMHUCCKHE
CBOICTBA, TIOJyYCHHUE U TPUMEHEHUE.
Conu ammoHnws, uxX (HU3HIECKUC

Y XUMHYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakius Ha MOHBI
AMMOHWSI.

A3OTHas KUCIOTa, €€ MOJyueHueE,
du3nYecKue 1 XUMUIECKIE CBONCTBA
(oOmIre Kak MpeAcTaBUTENs Kiacca
KHUCIIOT U CTICIU(PUIECKUE).
Hcnons30BaHne HUTPATOB U COJIEH
aMMOHHS B KaU4ECTBE MUHEPATHHBIX
yI00peHnii. XUMHUECKOE 3arps3HEHHE
OKPYXaroIIEN Cpelibl COCTUHEHUSIMU
a30Ta (KUCIIOTHBIC JTOK/IH, 3arpsi3HEHNE
BO3/TyXa, TOYBBI U BOJOEMOB).
®docdop, aIoTpoIHbIE MOAU(DUKAIUN
dbocdopa, hpuzndecKkue 1 XUMHIECKHUE
cBorictBa. Oxcua pocdopa (V)

u ¢hochopHas Kuciaora, Gu3NIECKue

OOBsACHATH 00IIIE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-Tpymniibl ¥ UX COSAMHEHHUN C YU4ETOM
CTPOCHHS UX aTOMOB.
XapakTepusoBarh (PU3NIECKUEC

Y XUMUYECKUE CBOWCTBA MTPOCTHIX
BELIECTB a30Ta U ¢pocdopa u ux
COCJIMHCHMI (aMMHaKa, CoJe aMMOHWS,
a30THOM KUCJIOThI, HUTPATOB, OKCH]Ia
dbocdopa (V) u dochopHOil KUCIOTHI,
dbocdaroB), crmocoObl UX MOTYUCHHUS,
IpPUMEHEHHUE U 3HaY€HUE B IPUPOJIe

Y )KM3HU YEJIOBEKa.

Omnpenensate MOHBI aMMOHUSA U (hocdat-
WOHEI B pacTBOpE.

OOBSICHATH CYIIHOCTb
IKOJIOTUYECKUX TIPOOJIEM, CBSI3aHHBIX
C HaXOXXJICHUEM COCAMHCHHN a30Ta |
docdopa

B OKPYXKAIOIIEH CpeIE.

[TmanupoBaTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUYECKUC

9KCIICPUMCHTHI, IIPOBOJANTDH Ha6J'IIOI[CHI/I$I,

JIENaTh BBIBOJIBI 11O PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OMBITOB U MPAKTHYECKON
paboTHI.

CrnenoBathb npaBuiamM 0€3010acHOM
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Y XUMUYECKUE CBOWCTBA, NOJIyYEHHE.
Ucnonp3oBanue pochaTtoB B kauecTBe
MUHEPAIBHBIX YI0OpEHUHN.
Xumuueckuii IKCnepumMenm:
Llemoncmpayuu:

O3HakoOMJICHHE C

(bU3UYECKUMU CBOMCTBAMU

aszora, pocdopa

1 UX COCIMHEHUM (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMJIeHHE ¢ 00pa3iiaMu a30THBIX
1 ¢hochOpHBIX yA0OpEHUI.
[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3y4YEHHE CBOMCTB AMMHAKa.
BzauMoieiicTBre KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTBI C MEJbIO
(BO3MOKHO HCIIOJIb30BAHHUE
BHJICOMATEPUAJIOB).

JlabopamopHvie onvimoi:
[IpoBeeHNE KaYECTBEHHBIX PEAKIUI
Ha MOH aMMOHUA U (ocdart-noH,

Y M3y4YE€HUE MPU3HAKOB UX
POTEKaHUSI.

IIpakmuuyeckas paboma

Ne 3: [Tonyuenune ammuaka, U3y4eHHe
€ro CBOMCTB.

Buviuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIIUi

paboThl B Taboparopuun

IIPY MCTIOJIb30BAaHUHA XUMUYECKON
MOCY/IbI U 000PYTOBAHMSI.
[Tpon3BOIUTH BEIYMCICHUS

110 XUMHYECKHM

yYpaBHEHUSIM.

Hcronb30BaTh IPH BBHITTOJTHCHUH
y4eOHBIX 3aJaHUN TEKCTHI YIeOHUKA,
CIPaBOYHBIC MaTEPUAITBI
(TeproANYECKYI0 CUCTEMY XUMUYECKHUX
anemenToB [I. 1. Menneneesa, Tabauiy
PacTBOPUMOCTHU KHUCJIOT, OCHOBAHUH

U COJIeH B BOJIE, DTIEKTPOXUMHUUCCKUI Pl
HaMPsHKEHUN METAILIOB)
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24

OOmas
XapaKTEPUCTHKA
XUMHYECKHUX
JJIEMEHTOB
IVA-rpynmnst.
Yraepon

Y KPEMHHH, U UX
COCIMHEHUS

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
IVA-rpynmnsl. Oco6eHHOCTH

CTPOEHUSI aTOMOB, XapaKTepHbIC
CTEIMEHH OKHUCIICHHUS.

Yrnepon, amioTponHbie MOAUPUKAIIY,
pacrpocTpaHeHue B MPUPOJE,
du3nuecKre 1 XMMUYECKHE CBOMCTBA.
Ancopbrusi. KpyroBopot yriepoaa

B [IPUPOJIE.

Oxkcunpl yrieposa, ux Gpu3ndecKue

1 XUMHYECKHE CBOMCTBA, JICCTBUE

Ha J)KUBBIC OPTaHU3MBI, TTOJTYICHHUE

U IPUMEHEHHE. DKOJIOTHIYECKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V), runoresa rino0aibHOro
MOTETUICHUS KJINMAaTa, TapHUKOBBIT
¢ Pexr.

VYronpHas KHCIIOTa U €€ COJIH, UX
dbu3znyueckre 1 XMMUYECKHE CBOMCTBA,
MOJIyYEHHUE U IPUMEHEHUE.
KauectBennas peaxiusi Ha KapOOHAT-
uonbl. Mcnonb3oBanue kapOOHATOB

B OBITY, MEIMIIMHE, TPOMBIIIICHHOCTH
Y CEIIbCKOM XO35IMCTBE.
[TepBoHauasIbHBIE TOHATHS

00 OpraHMYEeCKUX BEIIECTBAX KaK

0 COCIMHEHUSIX yriaepojaa (MeTaH, 3TaH,

OOBsACHATH 00IIIE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUI C yYETOM
CTPOEHUS UX aTOMOB.

XapaxkTepu3oBaTh (PU3NYECKHE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BELLIECTB yIiepoJa U KPEMHUS U UX
COeJIMHEHNH (OKCUIOB yIJIepoa,
YTOJIbHOM KUCIIOTHI, KapOOHATOB, OKCHIA
KPEMHUS, KPEMHHEBOU KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI UX

MOJIyYEeHHUs], IPUMEHEHHUE U 3HAUCHUE

B IIPUPOJIE U KU3HU YETIOBEKA.
OOBSICHATH TPUYUHHO-CIIEJICTBEHHYIO
CBSI3b: CTPOEHHUE BELIECTBA — CBOMCTBA
— NPUMEHEHHUE — HA IPUMEPAX
COCIMHEHUH yTIIEpOAa U KPEMHHSIL.
Omnpenensate KapOOHAT- U CUITUKAT-UOHBI
B pacTBOpE.

OOBSACHATH CYIIHOCTb 3KOJIOTHYECKHUX
po0sIeM, CBSI3aHHBIX C HAXO0XKJIEHUEM
YTJIEKUCIIOTO Ta3a B OKpY Karolen
cpeze.

[TonTBepk1aTh 0OCOOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB PUMEpaMu
IPOCTBIX COEAMHEHUN (METaH, 3TaH,
STUJICH, alleTUJIEH, 3TaHOJ, MJIULIEPHUH,

54



PaGouast mporpamma | Xumus. 8—9 knaccel (0a30BbIil ypOBEHB)

ATUJIEH, AllETUJICH, STAHOJ, TJIUIEPHUH,
YKCYCHAsl KHCJIOTA).

[TpupoaHbie UCTOYHUKHU

YTJIEBOIOPOI0B (YTOJib, IPUPOTHBIN
ra3, He)Th), MPOAYKTHI UX MepepabOTKU
(O€H3MH), UX pOJb B OBITY U
IIPOMBIIIJIEHHOCTH.

[ToHsaTHE O GMONTOTHYSCKH BaXKHBIX
BEILIECTBAX: )KUpaX, OeIKax, yriaeBojax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepuanbHOe €IMHCTBO OPraHUYECKUX
Y HEOPTraHUYECKUX COCTMHCHUIA.
Kpemnuii, ero pusnueckue

U XMMUYECKHE CBOMCTBA, MOJyYCHUE

u npuMeHenne. CoeuHEeHUs] KPEMHHUS

B ripupoje. OOImue mpecTaBICHUs

00 okcupe kpemuus (IV) u kpemuueBoit
KHUCIIOTE.

Cunukarsl, UX UCIIOH30BAaHUE B OBITY,
MEJIUIIMHE, POMBITIIIICHHOCTH.
Baxxneiiue cTpouTenbHbIe MaTEPUAIBI:
KepaMHKa, CTeKJIO0, IEeMEHT, OETOH,
x)esne300eToH. [TpobaeMbl 6e301acHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepuaoB B MOBCEIHEBHON KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

Mojienu KpuCTaNINYeCKUX PEHIETOK

YKCYCHasl KHCIIOTa), B3AUMOCBS3b
HEOPTaHUYECKUX COSAMHEHUH yTriepoa
Y OPTaHUYECKUX BEIECTB.

OnuceiBaTh poib OEIKOB, KUPOB

U YIJIEBOJOB B (DYHKLIMOHUPOBAHUU
KUBBIX OPTAaHU3MOB, COCTaB MPUPOTHBIX
UCTOYHHUKOB YTJIEBOAOPOIOB, UX POJIb

B OBITY U IPOMBIIIIIEHHOCTH.
[TpoBOAUTDH BHIYMCICHUS 110 YPAaBHEHUSIM
XUMHYECKUX pEaKLnil.

[TnanupoBath U OCYIIECTBISATH

Ha MPAKTUKE XUMHUYECKHE
IKCIEPUMEHTHI, TPOBOAUTH HAOIIOICHNUS,
JieJ1aTh BBIBOJIBI IO pe3yJibTaTaM
HKCIEPUMEHTA TPU IPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CnenoBath nmpaBuiiaM 0€30MacHOM
paboThI B 1a00paToOpuu

IIPU UCTIOJIB30BAHUU XUMUYECKOM
MOCY/IbI U 000PYTOBAHMSI.
Hcnonp30BaTh NpyU BHINOJIHEHUN
y4eOHBIX 33JaHUN TEKCThl yueOHUKaA,
CTIPaBOYHBIEC MATEPUAITBI
(Ilepuoauueckyro cuCTEMy XUMUYECKUX
anemenToB [I. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUMN
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anMasa, rpadura, QyiepeHa.
O3HaKOMJIEHHE C IPOLIECCOM aJCcopOLUn
PacTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTUBOTa3a.

O3HaKOMIIEHHE C MTPOTyKIIUEH
CUJIMKATHOM MPOMBILIJIEHHOCTH
(BuneomaTepuaibl: CUIIMKaTHAS
POMBIIIJIEHHOCTB ).

Mopnenu MOJIEKYJT OpraHUYECKUX
BEIIECTB.

JlabopamopHhuwiii onvim:

[Tonyuyenue, cobupanue, pacro3HaBaHue
Y U3YYEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeaeHNEe KaYECTBEHHBIX PEAKIIUA

Ha KapOOHAT U CUIIMKAT-UOHBI

U U3y4YEHHE NMPU3HAKOB UX

OPOTEKAHUSI.

IIpakmuueckue pabomul:

Ne 4. TlomydyeHue yriaekucioro rasa,
U3YUYEHHE €T0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTAIbHBIX
3a/1a4 1o TeMe «BakHenme HeMeTauIbl
U UX COCAMHEHUS.

Buiuucnenusa:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIH

U COJIeH B BOJIE, DTIEKTPOXUMHUUCCKUI PSJT
HaMPsHKEHUN METAILIOB)

Hroro no pazneny

25
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MeTauibl 1 X COCAMHCHUSA

3.1

OO01ue cBoMcTBa
METALIOB

OO01ast XxapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBaHUU UX
nosioxxeHus B [lepuonnueckoit cucrteme
XUMUYECKUX 3JIEMEHTOB

J.1. MenaeneeBa u CTpPOCHUSI aTOMOB.
Crpoenue metamioB. Mertaiuinueckast
CBA3b U METAJUINYECKAS
KPUCTAJNINYECKAS] pELIETKA.
DIIEKTPOXUMHMYECKUN PsAJT HAIIPSKEHUN
MeTamioB. OU3NYECKHe U XUMUYECKUE
cBoiicTBa MeTaoB. OO1IHe crocoObl
noJiyueHusi MmetajuioB. [lonsTue

0 KOPPO3UHU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CmaBsl (cTalib, YyryH, JIOPATIOMUHAM,
OpoH3a) U UX IPUMEHEHUE B OBITY

U TIPOMBIIILJIEHHOCTH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

OO6pa3iibl METAJIJIOB U CILJIABOB.
N3yuenue pe3ynbTaToB KOPPO3UH
METAJIOB (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimbi:
O3zHakomiieHHe ¢ 00pa3lamu

METaJJIOB U CIUIaBOB, X

PackpbIBaTh CMBICH N3y4aeMbIX IOHATHN
Y IPUMEHSATH TH MOHITUS MPU OMTUCAHUHU
CBOWCTB BELIECTB U UX IIPEBPAILIECHUN.
OOBsICHATH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METAJIOB U UX COCIMHECHUM C

Y4ETOM CTPOCHHMS X aTOMOB.
XapakTepu3oBaTh CTPOCHUE METAILJIOB,
obmue Gpuznueckue 1 XuMHUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI
MOJTYYEHHUSI METAJIIOB.

OnuceIBaTh CIIOCOOKI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MaCHOM
paboThI B J1a0OpaTOpUu

IIPU UCIIOJIb30BAHUU XUMUYECKOM

MOCY 16l 1 000pYI0BaHUS.

ITpor3BOIUTH BHIYUCIICHUS

110 YPaBHEHUSAM XUMHYECKUX PEaKIIUH,
€CJIM OJIUH U3 PEarceHTOB COJICPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIK TPYIIIE.

Hcnonb30BaTh MpU BBITOJIHEHUT
y4eOHBIX 3a/TaHUI TEKCThI YICOHUKA,
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bu3HIeCKIMHU
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CBOMCTBaMHU.

Bviuucnenus:

[0 YPAaBHEHUSAM XUMHUUYECKHUX PEAKIIMH,
€CIIM OJJMH U3 PEareHTOB COAEPKUT
IpUMeECH

CITPABOYHbBIE MATEPUAIIBI
(ITeppoanueckyto CUCTEMY XUMHUYECKUX
anemenToB /. . MeHnneneeBa, Tabmauiry
PacTBOPUMOCTH KMCJIIOT, OCHOBAHUU

Y COJIEN B BOJE, DIIEKTPOXUMHUYECKAN P
HaIpsHKEHUI METAIIIOB)

32

Baxueiinme
METAJUIBI U UX
COETUHEHUS

16

[[{eouHbIe METAJLJIbL; TTOJ0XKECHUE

B [lepuoanueckoit cucreMme XUMHUYECKUX
sanemenToB [[.1. MeHaeneena,

CTPOCHUE UX aTOMOB, HAXOKJICHUE

B nipupoje. Duznyeckne 1 XUMUIECKUE
CBONCTBA (Ha IpUMEpPE HATPUs

U Kanust). OKCUJIBI M TUJIPOKCHUJIBI HATPUS
v Kanus. [[pumeHenune menouHbIx
METAJIOB U UX COCIUHECHUI.
[[{er0uHO3EMENTBHBIE METAJIJIBI MAarHUK
Y KaJIbITUH: TTOJI0KECHUE

B [Tepuoguueckon CHUCTEME
XUMHUYECKHUX 2JIEMECHTOB ..
MenpneneeBa, CTPOEHHE HUX aTOMOB,
HaXO0XJCHHUE B MPUPO/IE.

dusnyeckue U XUMUYECKHUE CBOMCTBA
MarHus U Kajablus. Baxuenmnme
COCJIMHEHUS KaJbIus (OKCHUI,
TUIPOKCH, COJIN). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ yCTpaHEHHS.

ATIOMUHMI: TIOJ0XKECHUE

B [lepuoanyeckoit cucreme

OOBsICHATH 00IIIE 3aKOHOMEPHOCTH

B M3MCHEHHH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpyImax
C YYETOM CTPOEHHUS UX aTOMOB.
XapakTepusoBaTh (HU3UIECKHE

1 XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJIOB M KX COSTUHECHUM
(OKCHIOB, TUAPOKCHUJIOB, COJIEH),
CrocoObl UX MOJyYEHUsI, IPUMEHEHUE

Y 3HAYCHHUE B MIPUPOJIC U KU3HU
YyeJioBeKa.

¥YcraHaBnMBaTh NPUYNHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MpUMepax U3y4yaeMbIX BEIIECTB.
Pacno3naBaTh ¢ OMOIIBIO KAa9€CTBEHHBIX
peaKkIuii HOHbI METAJIOB: MarHus,
KaJIbIIUS, aTFOMUHUS, IMHKA, sxene3a (1)
u xkenesa (III), meqgu (II).

JlokasbiBaTh aM(OTEPHBIN XapaKTep
OKCHU/JIOB U TUAPOKCHUIOB ATFOMUHUS
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XUMHUYECKHUX AJIEMEHTOB
J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxOXJeHHE B pupoje. Gusnueckue

1 XMMHYECKHE CBOMCTBA aJIFOMHHHSI.
AmMdoTepHBIE CBOMCTBA OKCHIA

Y TUJPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit
CHUCTEME XMMHUUYECKHUX JIEMEHTOB

J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxXOXJEHHE B pupoje. Pusnueckue

1 XMMHYECKHE CBOMCTBA KeJie3a.
Oxkcupl, TUAPOKCUIBI U cou xkenesa (11)
u xenesa (III), ux cocrtas, cBolicTBa

Y TOJTy4YCHHUE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OcobenHnocTn B3aNMOJICHCTBHS
OKCHJA KaJbIlUsg W HATPUS C BOAOU
(BO3MOXKHO HCTIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

OxkparmuBaHue IaMeHd HOHAMHU
HATPHS, KK ¥ KaJIbITUs
(BO3MOKHO UCIIOJIb30BAHUE

BUJICOMATEPHUAIIOB).
HccnenoBanne  CBOMCTB  KECTKOWU
Boabl. [Ipomecc ropenust xene3a B

KHCJI0pO/ie (BO3MOXHO HUCIOJIb30BaHUE
BUJICOMATEPHAIIOB).

U TIUHKA.

[InaHupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MPOBOJANTH HAOTIOICHNS,
JIeIaTh BBIBOJIBI T10 PE3yJIbTaTaM
HKCIIEPUMEHTA IIPU MPOBEJICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBath mpaBuiiaM 0€30T1aCHOM
paboTHI B TabopaTopuu

MIPU UCTIOJIB30BAHUM XUMUYECKON
nocyAbl U1 000pyT0BaHMUS.

[Tpon3BOANTH BEIYMCICHUS

M0 XUMUYECKUM

YPaBHCHUSIM.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WX TPYIITIE.

BricTpanBaTh pa3BepHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OTIOPOI

Ha HGOPMAIINIO U3 YIeOHUKA

Y CIIPAaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
WCIIOJIB30BATh U3y4YEHHBIN MOHSITUWHBIN
anmapar Kypca XUMHH
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Jlabopamopnvie onvimol:

[IpoBeneHne Ka4€CTBEHHBIX PEAKIINI
Ha MOHBI (MarHusi, KaibIus, AIIOMUHUS,
uHKa, xenesa (I1) u sxeneza (I11), meau
(IT), onucanue NprU3HAKOB UX
IPOTEKaHUSI.

UccnenoBanne aMmpoTepHbIX CBONCTB
TUAPOKCUA ATIOMUHUS U TUAPOKCUIA
[UHKA.

lIpakmuueckue pabomui:

Ne 6. JKecTkoCTb BOABI 1 METOIEI €€
YCTpaHEHHUSI.

Ne 7. Penienue skCriepuMeEHTAIbHBIX
3a/1a4 1o TeMe «BakHennme MeTabl
U UX COCTUHEHUSD.

Buviuucnenus:

M0 YPaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB JaH B N30BITKE
WM COJIEPKUT MIPUMECH;

MAacCCOBOM JIOJIM BBIXOJA MTPOIYKTa
peakuuu

Uroro no pazneny 20
XUMHA U OKPYKAKOILAA cpeaa
4.1 | Xumus 3 BemecTBa 1 MaTepralibl B MOBCEAHEBHON | XapaKTEPU30BaTh POJIb XUMUHU

U OKpY>Karolas
cpena

KU3HU YesoBeka. bezonacHoe
WCIIOJIb30BAHUE BEUIECTB U XUMHUECKHUX
peakuwii B ObITy. [lepBas momornp

B pa3NUYHBIX cepax IesTeIbHOCTH
JIFOJIEN, OCHOBHBIE BEILECTBA
Y MaTepUajbl, IPUMEHSIEMbIE B KU3HU
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IpU XUMHYECKUX 0XKOTaxX
U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIei
cpenasl (TIpeaenbHas J0mycTuMast
KOHIICHTpAIs BemecTB. Posb xumumn

B PEILIEHUH SKOJOTUYECKUX TPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Nzydenne oOpa3iioB MaTepragoB
(cTexI1o, CIUIaBbl METAIUIOB, MTOJIMMEPHbIE
MaTepuabl)

COBPEMEHHOTO YeJIOBEKa.
OOBICHATH yCIIOBUSA 0€30MaCHOTO
UCIIOJIb30BaHUS BEIIECTB U XUMHUECKUX
peakiuii B ObITY.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHWBATh UH(GOPMAITUIO O BIUSHUU
MPOMBIIIIEHHOCTH, CEIBCKOTO
X035IUCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHHE

OKPY’KarOIIEN CPEbI.

YMeTh 0Ka3bIBaTh MEPBYIO MTOMOIITH

IIpu XUMHYCCKHUX OKOT'aX U OTPABJICHUAX.

[IpuHUMAaTh yuactue B 00CYKICHUU
po0JieM XUMUYECKON U HKOJIOTUUECKOMN
HaIPaBJICHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3HIIUIO TIO MpobdieMe

Y IIpeJIaratb BO3MOXHBIE ITyTH €€

peIIeHUs
Hroro no pazneny: 3
PesepBHOE Bpemst 3
OBIIEE YHCJIO YACOB 68
1O ITTPOT'PAMME
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NEPEYEHBb (KOJAUD®UKATOP) PACHPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMUHA

B denepanbHbIX W perMOHANIBHBIX MPOIIEAYpax OLIEHKHM KadyecTBa 0Opa30oBaHUS
UCIIOJIB3YeTCsl TepeueHb (KoAu(pUKATOp) pacrpeeleHHbIX MO KiaccaM IMPOBEPSEeMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOTrpamMMBbI
OCHOBHOT'O 001IIeTO 00pa30BaHUs U DJIIEMEHTOB COACPKAHUS 110 XUMHH.

8 KIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTAaTaM 0CBOEHHMSI OCHOBHOI 00pa30oBaTeILHOM
NMPorpaMmal

Kon IIpoBepsieMble peAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHus
pe3ynbTara
1 [To teme: «IlepBoHayambHBIE XUMAYECKHUE TTOHATUSD)
1.1 PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHW: aToM,

MOJIEKYJIa, XHMHYECKHH 3JEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOAHAs), BAJICHTHOCT,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJSpHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIpHAasg Macca, MaccoBas [0JII XUMHUYECKOIO
dJIeMEeHTa B COCAMHEHUH, MOJISIPHBIM O00BEM, XMMHUYECKas peaKiius,
KiaccuuKausi  peakmuii:  PEeaKIuu  COSAMHEHUS,  PEeaKIuu
pa3oKeHuUs, peakuuu 3aMeIlEHus, peakiuu oOMeHa,
9K30- W DHAOTEPMHUYECKHE pPEaKluu, TeruioBoM 3G EKT peakiu,
pacTBOp, MaccoBasi 10 BemecTBa (MPOUEHTHAsE KOHUEHTpaLWs)

B pacTBOpeE

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATUM
Y TIPUMEHSTD 3TU MOHSTHUS MPU ONMCAHUM BEIIECTB U UX
MpEBpPAIECHUI

1.3 UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUJISI COCTaBJIEHUS (HOPMYI

BEILIECTB M YPABHEHUI XUMHUUYECKUX PEAKLIAN

1.4 pacKpbIBaTb  CMBICI 3aKOHOB COXPAaHEHUs MacChl  BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO Y4YEHHMs, 3aKOHa
ABorajipo

1.5 ONpEAENATh  BAJEHTHOCTb aTOMOB  3JEMEHTOB B  OMHAPHBIX
COEIMHEHUSX
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1.6

KJIacCCU(PUIMPOBATh XUMHUYECKUE DPEAKIUM (10 YHUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKLIUU BEILIECTB, [0 TEMIOBOMY 3(PQeKTy)

1.7

BBIYUCIEITh OTHOCHUTCIIBHYIO MOJICKYJIPHYIO B MOJIIPHYIO MACChI
BCIIICCTB

1.8

BBIYHUCIIATh MAacCOBYIO JIOJIFO XUMHYECKOTO 3jeMeHTa 1o (popmyrie
COC/IMHCHUS,

1.9

BBIYUCJIATh MAaCCOBYIO JOJIO BCUICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/Ibl O3HAHUS — HAOJIO/ICHHE,
U3MEepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICJICHHBIN)

[To Teme: «BaxHenmme npeIcTaBUTENI HEOPTAHUYECKUX BEIIECTBY»

2.1

PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSTHH: OKCH IO, KHCJIOTA,
OCHOBAaHUEC, COJIb

2.2

OTIpeNIeNIATh MPUHAUIEKHOCTh BEIIECTB K OINpPE/IeIeHHOMY Kilaccy
COEIUHEHHI 110 popMyamMm

23

KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHNM4CCKHUEC BCIUICCTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUECKUE CBOMCTBA BEIIECTB
pa3MYHBIX  KJIACCOB, TOATBEpPXAas  OINWCAaHUE  IPUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONIUX XUMHUYECKHUX PEAKIIHIA

2.5

IMPOrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOXHOCTHU IIPOTCKAHUA XUMHYCCKHUX
npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIeN0BaTh  IpPaBUJIaM  IIOJB30BAHUS  XMMHUYECKOM  MOCYIOU
U J1abOpaTOPHBIM OOOpPYJOBaHWEM, a TaK)Ke TpaBHIIaM OOpareHUs
C BEHIECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMHU MO BBIIOTHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TOJYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAECIEHHOW MacCOBOM JIOJEH PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh M MPOBOJUTh XWMHUYECKHUE SKCIEPUMEHTHI
[0 PaClO3HAaBAaHHWIO PACTBOPOB IIEJIOUYEH K KHUCIOT C IMOMOUIBIO
WHINKATOPOB (TakMyc, peHondTanenH, METHIOPaHX U IPYTHUE)

2.7

IIPOBOJUTH PACYETHI IO YPABHEHUIO XUMUYECKON PEAKIUU

I[lo Teme: «llepuomnyeckunii 3akoH u llepuoamueckas cucrema
xumudeckux aaemeHToB .M. MengeneeBa. CTpoeHHE aTOMOB.
Xumuueckasi CBsi3b. OKMCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKITU)Y

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: SIpo aToma,
ANIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOUTallb, paaHyC aToMa,
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XUMHYCCKasd CBA3b, IIOJLIPpHAA W HCIIOJIAPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpULIATCIIBHOCTb, HOHHAA CBA3b, HOH, KA4THUOH, 4dHHWOH,
CTCIICHb OKUCJICHUA

32

KJIaCCI/I(i)I/II_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTDBI

33

ONKCHIBATh U XapakTepuszoBaTh TabnuuHyro opmy Ilepuonmueckoit
CUCTEMbl XMMHUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHAA
noarpynna (A-rpynma)» u «mnobounas mnoarpymnmna (b-rpymma)y,
«MaJIbIe» U «OOJIBIINEY MEPUOIBI

34

packpsiBath cMmbIca Ilepuomnueckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh  MOHUMAHUE  NEPUOJUYECKONM  3aBHCHUMOCTHU
CBOMCTB XUMHUYECKHUX JIEMEHTOB OT UX MOJIOKeHUs B [leprnoanueckoi
CHUCTEME

3.5

COOTHOCUTh  00O3HAauYeHWs, KOTOpble HMMEITCS B  Talnuie
«Ilepunonnyeckas cucTeMa XUMHYECKHX AIIEMEHTOB
JAN. Menneneesay ¢ 4YUCIOBBIMM XAaPAKTEPUCTUKAMU CTPOCHUSA
aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sjipa, o0Iiee Yucio
3JIEKTPOHOB U PACHPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATH CTCIICHDb OKHCJICHHUA OJICMCHTOB B 6I/IHapHBIX
COCAUHCHUAX

3.7

ONpeNensaTh BHJI XUMHUYECKOM CBA3M (KOBAJEHTHAsT M HWOHHAs)
B HEOPraHUYECKUX COCIUHEHUSAX

IIpoBepsieMble 3JIeMEHTBI COAEPKAHMS

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 [lepBOHauUaNbHBIE XUMUYECKUE TTOHATHUS

1.1 IIpenmer xumuun. Ponp XMMUK B KU3HU 4€JIOBEKA. XUMHUSI B CHCTEME HAYK.
Tenma u BemecTBa. @U3NYECKHE CBOMCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BEILIECTB

1.2 [loHsTHE O Merogax MO3HAHUS B XWMHUU. UUCThIE BEIIECTBA M CMECH.
CriocoObl pazzenieHus cMeceit

1.3 ATOMBI M MOJEKYyJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XUMHYECKHX
anemMeHToB. IIpocThle MW CJOXKHBIE BelECTBA. ATOMHO-MOJIEKYISIPHOE
y4YeHue

1.4 Xumnueckas (gopmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.

3aKOH MOCTOSHCTBA cocTaBa BenlecTB. OTHOCUTENIbHAsS aTOMHas Macca.
OTtHOCHUTENLHAS MOJICKYJIsSIpHas Macca. MaccoBass 101 XHUMHYECKOI'O
QJICMCHTAa B COCAMHCHHNHN
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1.5

KomnuectBo  BemectBa. Mosb.  MonsipHags  mMacca.  BzaumocBs3b
KOJINYECTBA, MAacCChl M YUCJa CTPYKTYPHBIX €IMHUI BellecTsa. Pacuersl 1o
dbopmysiaM XUMUYECKUX COETUHECHUM

1.6

Pu3nyeckue W XHUMUYECKUE SBIICHUS. XHMHUYECKas peakius U €€
MpPU3HAKUA. 3aKOH COXPAHEHMSI MAacChl BEIIECTB. XUMHUYECKHE ypaBHEHUS.
Knaccudpukanus XUMUYECKUX peakiuil (COeAMHEHUs, Pa3JIOKEHUs,
3aMelleHus, 0oMeHa)

1.7

XUMHUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHMYECKOW IIOCYIOH,
C nmpaBujaMu pabOThl B JlabopaTopud W MpUeMaMu oOparieHus
c J1abopaTopHBIM O0OPYJAOBAHMEM, HM3yUYCHHE W OMNMUCaHWE (PU3NIECKUX
CBOMCTB 0Opa3IlOB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHHE (HU3UYECKUX
(nyaBieHUe BOCKa, TasHUE JibJla, PACTUPAHHME caxapa B CTYIKE, KUIICHUE
M KOHJIGHCAIUsl BOJIbI) M XMMHUYECKHX (TOpEHHE CBEYHM, IPOKAIMBAHHE
MEHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTON) SBJICHUH,
HaOJII0JICHUE U OINMCAHWE MPU3HAKOB MPOTEKAHUS] XUMHUYECKUX PEaKIUil
(paznokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapus, pasnoxenue ruapokcuna wMeau  (II) npum  HarpeBanuw,
B3aMMOJIEHCTBHE Kele3a ¢ pacTBopoM cosid Meau (I1), uzyyenue cnoco0oB
paszieneHus: cMecer (C MoMoOIIbI0 MarHuTa, (UILTPOBAHKE, BhIMIAPUBAHUE,
TUCTHILISALNSA, XpoMaTorpadus), MPOBEACHUE OYHCTKU MMOBAPEHHON COJIH,
HaOJIOZIGHWE W ONHMCAaHWEe  pe3yJbTaTOB  INPOBEJIEHUS  ONbBITA,
WUIIOCTPUPYIOIIETO 3aKOH COXpPAHEHHsS MAacChl, CO3/aHHe Mojelnel
MOJIEKYJ (IIIapOCTEPIKHEBBIX )

Baxnenme npeacTaBuTeNM HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kuciopon — 3IeMEHT U ITPOCTOE
BelecTBO. HaxoxaeHne Kucaopoaa B mpupojie, pu3ndeckue u XuMUIecKre
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciaopoaa. CrnocoObl
MOJIYYEHHS] KUCJIOpo/a B J1ab0OpaTopuu M MpOMbILIUIEHHOCTU. KpyroBopor
KHcIopoza B mpupoe. O30H — aIOTponHass MOAU(PHUKALINS KUCIOPOIa

2.2

TeroBoit 3(PexT XxuMUYecKol peakuuy, TEPMOXUMHUUYECKHE YpaBHEHMS,
9K30- U IHAOTEPMUYECKUE peakuuu. TOIIMBO: yroiab U METaH. 3arpsa3HeHue
BO3/lyXa, yCWICHHE NapHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CII0A

23

Bomopon — osnmemeHT M 1mpoctoe BemecTBOo. Haxoxkaenue Bomopona
B mpupoje, GU3NUeCKre U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI
nosyuyeHust. Kucnotsl u conu

24

MoutsipHblil 00beM ra30B. PacueTsl N0 XUMUYECKUM YPaBHEHUSAM

2.5

dusnueckue CcBOMCTBa BOAbl. Boga Kkak pactBoputesb. PacTBOpBL.
HacpllieHHbBIE W HEHACBINIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BelIECTB
B BoAc. MaccoBas [0S BEIIECTBA B PACTBOPE. XMMHUYECKHE CBOMCTBA
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BOJIEL.
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OcHoBanus. Posb pacTBOPOB B IPUPOJIE U B KU3HU 4yeaoBeka. Kpyrosopor
BOABI B IPHUPOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXxpaHa M OYHCTKA
IIPUPOIHBIX BOJ

2.6

Knaccudukanus neopranndeckux coenuneHuit. Oxcunpl. Kiaccuduxanus
OKCUJOB: cojieoOpasyromue (OCHOBHbIE, KHCIOTHBIE, aM(OTEepHBIEC)
u  HecojeoOpasywmue. Homenkmatypa  okcugoB.  Dusmyeckue
Y XUMHAYECKUE CBOMCTBA OKCUAOB. [lonydyeHne okcuon

2.7

OcHoBanus. Knaccudukanuss OCHOBaHM: ILETOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHknatypa ocHoBaHul. Duszndeckue U XHUMHUYECKUE
CBOMCTBA OCHOBaHUM. [lonyueHue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. dusnyeckue
M XUMHYECKHE CBOWCTBA KHUCIOT. Psa axtuBHOocTM wmetamnoB H.H.
bekerona. [lomyyeHue kucior

29

Conu. HomeHnkiatypa coneil. @u3ndeckue 1 XMMHYECKHE CBOMCTBA COJIEH.
Ilonyuyenue conen

2.10

['eneTnueckas cBs3b MCIKOY KIaCCaMH HCOPTraHUYCCKUX COC,ZII/IHGHI/Iﬁ

2.11

XUMHUYECKUM DKCIEPUMEHT: KA4E€CTBEHHOE ONPEAECICHUE COIEpPKAHUs
KHCJIOPO/Ia B BO3JIyXe, MOJIyueHUe, cCOOUpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB KHUCJIOpO/a, HaOJII0/ICHNE B3aUMOJICHCTBUS BEIIIECTB
C KHUCJOPOJOM U YCJIOBUSI BO3HUKHOBEHHS U TMPEKPAIICHUS TOPEHUs
(moskapa), o3HaKOMJIEHHE ¢ oOpasllaMu OKCHJOB M OINHCAHHE UX CBOMCTB,
MoJIyuyeHHue, COOMpaHue, pacrlo3HABaHUE W M3y4YEHUE CBOMCTB BOJIOPOJIA
(ropenue), B3aumojeiicTBue Bojoponaa ¢ okcujaoM menu (I1) (Bo3mokHO
WCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIIOJICHHE OO0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, UCCIIEOBAaHNE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB
c pazIMYHON PacTBOPUMOCTHIO, MIPUTOTOBJICHHE pacTBOpOB
C  OINpPEAECICHHOM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEIIECTBA,
B3aMMOJICHCTBUE BOJIBI ¢ MeTajulaMu (HaTpueM W KajbliueM) (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), OIPEACIICHUE PACTBOPOB KHUCIOT
W IIeJoYe C TOMOIIbI0 HWHIUKATOPOB, HCCIEIOBaHUE O0O0pas3lloB
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJCHUE H3MEHEHUS
OKpacKy HWHJMKAaTOPOB B pacTBOpaX KUCIOT U IIeJoYed, H3ydeHHUe
B3aumozencteus okcuaa meau (II) ¢ pactBopom cepHO KUCIOTBI, KUCIOT
C MeTaJUlaMH, pPEaKIHWi HeUTpaau3aluu, IOJy4eHHUE HEePacTBOPUMBIX
OCHOBAHWMW, BBITECHEHHE OJHOIO METaJla JIPYyTMM H3 pacTBopa COJIH,
pellIeHHE DHKCIEPUMEHTAJbHBIX 3aJady 10 Teme «BaxHenmme Kiaccsl

HCOPraHU4YCCKUX COCﬂHHCHHﬁ)}
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ITepronnueckuii 3akoH u [leproanyeckasi cucTeMa XUMHUYECKUX JIEMEHTOB
JI.. MenaeneeBa. CTpoeHHe aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIC PEAKIIMHI

3.1

[lepBbie TOMBITKM KJIACCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsiThe
O TIpynmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE W MIEIOYHO3EMEIbHBIE
METaJUIbl, TalOT€Hbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPhlE 00pa3yroT
am(pOoTEepHbIE OKCUIBI U THAPOKCHU/IBI

3.2

ITepuonnueckunt 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
.. MennaeneeBa. Koporkonepuomnas | JJIUHHONEpPUOAHAS (OPMBI
ITepuoguueckoit cucrembl xumuueckux syieMeHToB .M. Mennaeneesa.
ITepronst u rpynmbel. QU3NUECKHUIT CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB
[IEpUOJIa U TPYIIIILI DJIEMEHTA

33

Crpoenne aromoB. CoctaB aTOMHBIX sifep. HM30Tombl. DIEKTPOHBI.
CtpoeHre »SIEKTPOHHBIX O000JI0OYEK aTOMOB IEepBBIX 20 XHMHUYECKHX
anemeHToB [lepnonnueckont cucrems! /.M. MenneneeBa. XapakTtepucTtuka
XMMHUYECKOTO 3JIEMEHTA IO €ro IOoJoXeHUuI B llepumoguueckoun cucreme
JI.1. Mennaeneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHs paJnyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB IO IpynmnaM M HEPUOJAM.
3nauenue Ilepumogmueckoro 3akoHa u Ilepuoguyeckoil  CHCTEMBI
XUMHYECKUX JIEMEHTOB ISl pa3BUTHs HayKH U npakTuku. .. Menaenees
— YYEHBI U Tpak JaHUH

3.5

Xumnueckasi cBsizb. KoBajieHTHast (MOJsipHass W HEMNOJSIPHAsi) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHas CBs3b

3.6

Crenenb OKHCJICHHA. OKHCIUTENHLHO-BOCCTAHOBUTEIIHLHBIC PCaKIH.
HpOHCCCBI OKHUCJICHMS M BOCCTaHOBJICHUS. OKHMCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKHI SKCIEPUMEHT: H3yuyeHHe oO0pas3lloB BEIIECTB METaUIOB
Y HEMETAJUIOB, B3aUMOJICUCTBUE THAPOKCUIA IIMHKA C PACTBOPaMU KHUCJIOT
W IIeJoYeil, TMPOBEJAEHUE OIbITOB, WUIIOCTPUPYIOIIUX  TPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (ropeHue,  peakiuu
Pa3IIOKEHHUS, COCTUHEHHS)
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9 KIIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTaTaM 0CBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NMpoOrpaMMbl
Kon IIpoBepsieMble peAMETHBIE PE3YIBTATHl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHus
pe3yibTara
1 ITo Teme: «BemecTBo n XuMu4yecKasi peakiys»

1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKMX TIOHSATHH: pacTBOp,
3JIEKTPOJIUTBI, HEJIEKTPOIUTHI, JJIEKTPOJIUTHUYECKAS AUCCOLMAINA,
peakiMu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE,
oOpaTumsbIe u HEeoOpaTUMBbIe peakiuu, OKHCIIUTEIBHO-
BOCCTAHOBHUTEJBHBIE  PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJIEHHME M  BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(pPOTEPHOCTD,
XUMHUYECKasi CBsI3b  (KOBAJICHTHAs, HWOHHAs, MeETajInyecKas),
KPHUCTAJUIMYECKAsl PEIIECTKA, CIUIABbI, CKOPOCTh XUMUYECKON PEAKIIUN

1.2 WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHSATUN
Y IPUMEHSITH 3TU TIOHATHUS TIPU OTMMMCAHUM BEIIECTB U UX
MIPEBPALLICHUAN

1.3 COCTaBJISITb YPABHEHUS JJIEKTPOJUTHYECKOW IOUCCOLMALUMN KHUCIIOT,
HIeJIOYEd W COJIEM, NOJIHBIE M COKpALICHHBIE YPaBHEHUS pEaKIui
MOHHOTO 0OMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3THX peakuui

1.5 MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIIUU

2 I[To temam: «Hemerammel u ux coeauHeHus» UM «Metaibl U UX
COEIUHEHHUS

2.1 XapakTepu3oBaTh  (ONUCHIBaTH)  00mKME W croeuupuuecKue
XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOXKHBIX BELIECTB, MOJTBEPKIAs
ONMCAaHHWE TNpPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI

2.2 COCTaBJISITh YPABHEHHUS PEAKIMI, TOTBEPKAAIOIINX CYIIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMU PA3JIMUYHBIX KJIACCOB

2.3 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOCHMUS,

BO3MOKHOCTH IIPOTCKAHHUA XUMHWYCCKHX HpeBpameHHﬁ B pa3JIM4YHbIX
YCIIOBHAX
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ClIeIoBaTh ~ TpaBWJIaM  TIOJIB30BAHUS ~ XUMHUYECKOW  TOCYIOU
U J1a00paTOpHBIM 00OpPYJOBAaHUEM, a TAKXKe IpaBuUiiaM OOpalieHUs
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C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKLHMSMHU I10 BBIOJIHEHHIO
1a00paTOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIOro ras3a)

2.5

POBOJUTH PEAKIMH, TMOATBEPKIAIONINEe KauyeCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHI-,
Opomua-, wuoaua-, KapOoHar-, ¢ocdar-, cuiIMkar-, cyiabdart-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHUS, MOHBI M3yYEHHBIX METAIIJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB

[To Teme: «XuUMHSA U OKpYKaKOLIAS CPEa»

3.1

PACKpBIBATh CMBICJI OCHOBHBIX XxuMuuecknx nouatui: [1/IK BemecTsa;
KOpPpO3HSl METAJLIIOB

32

NPUMCHAThL OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JIEITCIILHOCTH —
aHaJgu3 MW CHHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHCTEMAaTH3alIHIo,

BBIABJICHUC TIPUYUMHHO-CICACTBCHHBIX CBSI3EH — 1 U3YUYCHUA
CBOICTB BCIICCTB N XHUMHUYCCKHUX peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC
MCTOAblI IIO3HAHUA — Ha6J'IIO,Z[eHI/Ie, U3MCPCHUC, MOICINPOBAHUC,

AKCHEPUMEHT (pPeanbHbII U MBICIICHHBI)

HpOBepHeMLIe AJIEMEHTHBI COACPKAHUSA

Kon

[IpoBepsieMblii 371EMEHT COAEPIKAHUS

1

BemectBo n xumunueckas peakuusi. [loBropenne

1.1

Ileprnonnueckuit 3akoH. Ilepronnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajusl, KaJlbIUs
U WX COCAWHEHUA B COOTBETCTBUM C TIOJIOKEHUEM DJIEMEHTOB
B [Iepnognueckoit cucteMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAIITUYECKHUX
PEILIETOK, 3aBUCHUMOCTHh CBOMCTB BEIIECTBA OT THMNA KPHUCTAJUIMYECKON
peleTK M BUJa XuMHUUYeckoil cBs3u. Kitaccudukainys ¥ HOMEHKIIATypa
HEOPTraHWYECKUX BEIIEeCTB (MEXIyHApPOIHAS U TPUBHUAIIbHASA). XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPTraHUYECKHUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukanus XuUMHUYECKHX peaknMid MO0 pa3IuyHbIM  MpPU3HAKaAM
(MO 4YMcIy M COCTaBY YYACTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY
2 dexTy, M0 M3MEHEHHUIO CTEMEHEW OKHCICHHUS XMUMHUYECKHX DJIEMEHTOB,
o 0OpaTUMOCTH, MO YYaCTHIO KaTalu3aTopa). DK30- U SHJOTEPMUUYECKHUE
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pEaKIuy, TePMOXUMHUYECKHE ypaBHEHUA. [IoHITHE O CKOPOCTH XUMHYECKOM
peaKiuu

1.4

ITonsarue 00 O6paTI/IMLIX 151 H€O6paTHMLIX XUMHNYCCKUX PCAKIUAX. [TonsiTue
O T'OMOI'CHHBIX H TICTCPOICHHBLIX PCAKIUAX. [IonsiTHE O XHUMHUUYECKOM
paBHOBCCHMU. CDaKTOpBI, BJIMAIOIIUC Ha CKOPOCTH XUMHYECKOU pe€aKuuuun
N ITOJIOKCHUEC XUMHNYCCKOT'O PABHOBCCHA

1.5

OKHCAUTETbHO-BOCCTAHOBUTENIbHBIE — PEAKIIMU, JJIEKTPOHHBIM  OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. (CocCTaBleHUE YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHMI C HCHOJIb30BAHHUEM METOJIA
AIIEKTPOHHOTO OanaHca

1.6

Teopus AIEKTPOIUTUYECKON JUCCOLIMAINY. DIEKTPOJIUTHI
Y HEAJNEKTPOJIUThL. KaTnoHbI, aHMOHBI. MeXaHu3M JHCCOLMAalU BELIECTB C
pa3IMYHBIMU  BUJAMU XUMHUYECKOM cCBsi3u. CTENneHb AMCCOLMAIUU.
CunibHBIE U clla0ble DJIEKTPOJUTHI. Peakiuu MOHHOTO OoOMeHa. Y cClIoBus
MPOTEKaHUsI peakiii HOHHOro OOMEHa, MOJHBIE U COKpAIICHHbIE MOHHBIE
ypaBHeHUsl peakiuid. CBOWCTBa KHUCJIOT, OCHOBaHUWA M COJIE€Hl B CBETE
MpEeACTaBICHUM 00 BIEKTpOIUTHYECKOM aucconuanuu. KadecTBeHHBIE
peakiuu Ha noHkbI. [loHsTHE O THApPONIU3E Cconel

1.7

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMJICHHE C MOJETSIMU KPUCTANINIECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMeTaJIoB (rpadura
U ajmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs); HCCIEJOBaHUE
3aBHCHUMOCTH CKOPOCTH XMMHYECKOH peaklnu OT BO3JCHCTBHUS Pa3IUUHbIX
(akTopoB; HCCIEJOBAaHUE BJIEKTPONPOBOAHOCTH PACTBOPOB  BEIIECTB,
npouecca  JUCCOLMALMU  KUCJIOT, Ienoded U cosiell  (BO3MOXHO
UCTOJIb30BAHNE BUJIEOMATEPHUAJIOB); NpOBEICHNE OIIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKK TPOTEKAHHUS PEaKIuil HOHHOTO OOMeHa
(oOpazoBaHue ocajka, BBIJCICHHE Tra3a, 0Opa30BaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUMA
(ropeHue,  peakUMU  Pa3jIOKEHUs, COCOUHEHHUs);  paclO3HABAHUE
HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEAKIM HA WOHBL
pelleHne SKCIIEPUMEHTAIBHBIX 3a/]1a4

Hewmertannel u ux COCANHCHUA

2.1

OO6mas xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYEecKue CBOMCTBA
MPOCTBIX BELIECTB — rajJOreHOB. XMMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3aumopeiicTBHE c METAJUIAMU, HEMETaJIJIaMH, IEJI0YaMM ).
XnopoBoaopoa. CofsiHasg KUCIOTa, XUMUYECKHE CBOMCTBA, MOJyYEHHE,
npuMeHeHue. /lelicTBue xJjiopa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxueiimme xJI0puabl U UX HAXOXKICHUE B IPUPOJIE
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2.2

O6mias xapakrepuctuka 3nemMeHTOB VIA-rpynmnbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTemnmeHu okucieHus. CTpoeHwe u (HU3UIECKUE
CBOMCTBa MPOCTBIX BEIIECTB — KHUCJIOpOAAa U Cepbl. AJUIOTPOIHBIE
MOAU(UKALIMA KHUCIIOpoAa U cepbl. XHMHYECKHE CBOWCTBA CEpBHI.
CepoBoiopoJi, cTpoeHue, Ppuznueckue U XUMUYECKHEe CBOMCTBA. OKCHUIBI
Cephl KaK TMPEICTaBUTEIM KHUCJIOTHBIX OKcuAoB. CepHas KuUCIOTAa,
bu3nUeckue U XMMUYECKHUE CBOMCTBa (00IIME KaK MpEeCTaBUTENS Kiacca
KUCIIOT U creuuduueckue). XUMUUYECKUE PEAKIMM, JIekKallle B OCHOBE
MPOMBIILJIEHHOTO CIMOco0a MOJy4eHUsi CepHOMl KucioThl. [IpumeHneHwue.
Conmm cepHOW KHUCJIOTHI, KauyeCTBEHHAs pEaKIus Ha CyJab(]ar-noH.
HaxoxneHnue cepol 1 €€ COeAMHEHUN B TPUPOJIC. XUMUUYECKOE 3arpsi3HCHUE
OKpYyXarole cpeapl COCNMHEHUSIMU  cepbl  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS

23

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCJICHHUA. A30T, pacnpoCTpaHEHHE
B mpupoae, (Qu3MUecKue W XHMMHUYecKHe cBoicTBa. KpyroBopor azora
B IIPUPO/ie. AMMHUAK, er0 PU3NIECKIE M XUMUYECKUE CBOMCTBA, MOTyYCHHE
u npumenenue. Conn aMMOHHS, UX (U3NYECKUE U XMMHUYECKHE CBOICTBA,
npuMeHenue. KauecTBeHHas peakuusi Ha HMOHBI aMMOHMS. A30THas
KUCJIOTa, €€ MOoIy4YeHue, GU3n4eckne U XMMUYecKre CBOHCTBa (00Imue Kak
NpeJCTaBUTEN Kjlacca KHUCIOT M crenududeckue). Mcnonp3oBaHue
HUTPATOB U COJE€ aMMOHHMS B KayeCTBE MUHEPAJIbHBIX YAOOpEHUH.
XUMUYECKOE 3arps3HEHHE OKPYKAIoLIEH Cpelbl COECIMHEHUSIMH a30Ta
(KHCTIOTHBIE 10K, 3arpsi3HEHNE BO3/1yXa, IOYBHI U BOJI0EMOB)

24

®dochop,  ammorponHble  Momudpukauuu  docdopa,  dUHUECKHE
u xumuueckue cpoictBa. Okcupa dochopa (V) u docdopHas kucnora,
bu3nueckue W XUMUYECKHE CBOWCTBa, TModydeHue. Vcnons3oBaHue
dbocdaTtoB B kKauecTBE MUHEPATLHBIX YI00pEHUIN

2.5

O6mmas xapakrepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTEpPHBIE CTCICHU OKUCICHUA. YINIEpOXA, AJIOTPOIIHBIC
Mou(UKAIMY, pacCIpPOCTPaHEHUE B MPHUPOJE, PU3NUYECKHE U XUMUYECKHUE
cBoiictBa. AxcopOuus. KpyroBopor yriepona B mnpupoge. OKcHIIbI
yriaepoja, ux (pU3M4YecKue U XMMHUYECKHE CBOWCTBA, JEHCTBUE HA >KUBBIC
OpraHu3Mbl, MOJYyYE€HHE W NPUMEHEHUE. OKOJOTMYECKHUE MPOOIEMBI,
CBsi3aHHbIE ¢ okcuaoM yriepoza (IV); rumoresa riao6anbHOrO MOTEIICHUS
KJIUMaTa; MapHUKOBBIA H(¢eKkT. YroipHas KUCIOTa M €€ COJH, HUX
bu3nueckue M XUMHUYECKHME CBOICTBa, IMOJIYyYEHHE U MPUMEHEHUE.
KauecTtBeHHast peakuusi Ha KapOoHaT-uoHbI. Vcmosb3oBaHue kapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3sICTBE
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2.6

[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX Kak o
COeIMHEHUAX yriepoga (MeTaH, »53TaH, OJTWIEH, AaleTWIEH, 3TaHOI,
TJIMIEPUH, YKCyCHas Kuciiota). VX cocTaB M XHUMHYECKOE CTPOECHUE.
[TonsaTHEe 0 OMOJIOTMYECKU BAXKHBIX BEIECTBAaX: KUpax, Oelkax, yriieBoiax
— M UX POJIA B )KU3HU 4eJIOBEKA. MarepuanbHOe €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUMN

2.7

KpeMHuuii, ero ¢u3nueckue W XHMHUYECKHE CBOWCTBA, MOJy4YEHUE
u npuMeHeHue. CoequHEeHUsT KpeMHUs B npupoze. O0mue mpencTaBieHus
06 oxcume xkpemuums (IV) um kpemuueBoil kwuciore. CHIHMKATBI, HUX
UCIIOJIb30BaHUE B OBITY, MEIWLHHE, NPOMBIIUIEHHOCTH. BakHelmue
CTpOUTENbHBIE  MaTepuajbl: KEpaMHKa, CTEKJIO, LEMEHT, OETOH,
Kene300eToH. [IpoGiieMbl 0€30MaCHOTO HKCIOJIB30BAHUS CTPOMUTEIBHBIX
MaTepHaJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMUYECKHUI IKCTIEPUMEHT: U3yUeHHE 00pa3lioB HEOPTaHUUECKUX BEILECTB,
CBOMCTB COJISHOM KHCJIOTBHI; TPOBEJCHHWE KAYECTBEHHBIX peaKIui
Ha XJIOPUI-WOHBI U HAOIIOJIEHHE TPHU3HAKOB WX MPOTEKAHUS; OIIBITHI,
oTpaxaronue (HU3NIECKUEe W XUMHUYECKHE CBOWCTBA TaJIOTCHOB M WX
COCIMHEHU N (BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB);
O3HAaKOMJIEHHE C oOpa3liaMHu XJOPUAOB (TaJOreHUJ0B); O3HAKOMIIEHHE C
oOpasllaMu Ccepbl U €€ COCAMHEHUSMHU (BO3MOXKHO HCIIOIh30BaHUE
BHUJICOMATEpUANIOB); HAOMIOJEHUE Tpoliecca OOYIJIMBaHMS caxapa TMoJ
JIEUCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3YYEHUE XUMHYECKUX
CBOMCTB pa30aBJICHHOW CEpPHOW KHCIOThI, IPOBEJACHUE Ka4eCTBEHHOM
peaknuu Ha CynbpaT-WOH W HAONIOACHUE TPU3HAKA €€ MPOTCKAHWUS,
O3HaKOMJIEeHWE ¢ (U3MYECKUMHU CBOMcTBaMu a3oTa, (ochopa U HX
COEIMHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpPHANIOB), OOpa3laMu
a30THBIX W (QocdopHBIX  ymoOpeHuii; TMONydeHHE, COOMpaHue,
pacrio3HaBaHKWE U W3YUYCHHE CBOMCTB aMMHAaKa; MPOBEACHUE KAaU€CTBEHHBIX
peakuuii Ha MOH aMMOHMS U (ochar- MOH U U3yUYEHUE MPU3HAKOB UX
MMPOTEKAHUsI, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHCIJIOTHI C
MeJbI0 (BO3MOKHO MCIOJIb30BAaHUE BUJIEOMATEPUANIOB); U3yUEHUE MOJEIIEH
KPUCTANTMYECKUX PEIIETOK aiMasa, rpadura, QysuiepeHa; 03HaKOMJICHUE C
MpoLIecCOM  aIcOpPOIIH PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yIJIeM U YCTPOMCTBOM MPOTHUBOrasza; MOJy4YEHUE,
coOupaHue, pacro3HaBaHWE M H3YyUYEHHE CBOWCTB YIJVIEKUCIIOIO Tras3a;
MPOBEICHUE KAuYeCTBEHHBIX pEaKIMii Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3yYEHHE TMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHE C MPOJIYyKIHEH
CUJIMKATHOW MPOMBIILJIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3374 IO
TeMme «Baxuelie HeMeTauIbl U UX COCTUHECHUS

Mertaibl U ux COCANHCHUA
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3.1

OOmiasi XapakTepUCTUKA XMUMHUYECKHX JJEMEHTOB — METauloB Ha
OCHOBAaHMM MX mNoJIo)keHUs1 B Ilepmogmyeckoil cucremMe XUMHYECKHUX
anemeHToB .M. MenneneeBa u crpoeHusi arToMoB. CTpO€HUE METAIUIOB.
Meranueckass CBSI3b W METAUIMYECKAS KPUCTAUIMYECKAS PEIIETKA.
DIIEKTPOXUMHUYECKUN PSJ HANIPSYKEHU METAJIOB

3.2

duznueckue M XUMHYECKHE CBOWCTBA MeTayuioB. OOIHMe CIOCOOBI
MOJIy4eHHSI MeTauioB. [IoHsATHE 0 KOPPO3HH METAIIIIOB, OCHOBHBIE CITOCOOBI
3aIuUThl UX OT Koppo3uu. CIuiaBbl (CTajdb, YyT'yH, TIOPATIOMHHHUKN, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH

33

[Ilenounsie MeTaIbl: MOJ0XKEHNUE B [leproandeckoil cucTeMe XMMUYECKHUX
anemeHtoB J[.MI. MenneneeBa; CTpOEHHE UX AaTOMOB; HAXOXKICHHUE
B npupojae. dusnueckue m XUMUYECKHE CBOMCTBa (Ha MpUMEpEe HATPUS
u kamus). Okcuabl M TUAPOKCUIBI HaTtpus U Kanusa. [lpuMeneHue
IIECJIOYHBIX METAJIJIOB U UX COCIUHCHUI

34

[[lenmoyHO3eMeNbHBIE  META/UIbl MarHuil W KaJbIUM: TMOJOXEHHE
B Ilepuomnueckoint cucreme xumuueckux siaemeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaXOXJCHHUE B MpUpoje. PU3NYECKue U1 XUMUYECKUE
CBOMCTBa MarHus W KaJiblus. BakHeliue coequHEeHHS KaJbIUs (OKCHI,
TUAPOKCHU], COJN). JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPAHCHUS

3.5

ANIOMMHHI: TONOXKEHUE B HepI/IO,Z[I/I‘-ICCKOﬁ CUCTCMC XHMHUYCCKUX
OJICMCHTOB ]_—[H MeHI[CJIGGBa; CTPpOCHHUC aTOMa;, HAXOXIACHHUC B IIPUPOJIC.
du3NYeCKue U XMMHUUYECKHE CBOMCTBA aJIFOMHUHUSL. AM(l)OTCpHLIC CBOMCTBA
OKCH A U THAPOKCHAA A TFOMUHUA

3.6

Kenezo: nonoxenne B lleproanueckori CUCTEME XUMHYECKUX SJIEMEHTOB
J.. Menneneesa; cTpoeHUE aToMa; HaXOXKJIeHUE B npupoae. Ousnyeckue
U XUMUYECKUEe CBOMCTBA *kene3a. OKCHUbl, THAPOKCUIBI U coiu xenesa (1)
u xene3a (III), ux cocras, CBOKWCTBA U MOJIyUYEHUE

3.7

XHUMHUYECKUI 3KCHEPUMEHT: O3HAKOMIIEHHE C oO0Opa3liaMH MeETauloB
U CIUIaBOB, UX (PU3NUECKUMH CBOMCTBAMH; W3y4YCHUE PE3YJIHTaTOB
KOPPO3HHM METAJIOB  (BO3MOXXHO HCIIOJB30BAaHHWE BHJIEOMATEPHAIIOB),
OCOOCHHOCTEM B3aMMOJICUCTBUSI OKCHJA KalbliMsl U HATpPUs C BOJOHU
(BO3MOXXHO HCIOJIb30BaHUE BHIEOMATEPHANIOB); HUCCIEIOBAHUE CBOICTB
KECTKOM BOJBI; MpOIEccCa TOpPEHHUs Kejae3a B KUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS
KAUeCTBEHHBIX PEaKIM Ha MOHBI (MarHWs, KaJIbIUs, aJFOMUHUS, [IUHKA,
xenesa (II) u xenesza (I1I), menu (II); HaOGar0IeHNE U OMTUCAHUE MTPOIIECCOB
OKpalllUBaHMS IUIAMEHW MOHAMHM  HATpUs, KM WU KaJdblHs

(BO3MOXKHO  HCTIOJIb30BAHUE
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BHUJICOMATEPUAIIOB); UCCIEJOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHUIA
ATIOMUHUS W TUAPOKCHIA IMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4
1o teme «BaxkHeiilne MeTamibl U X COeTMHEHUS)

XUMHS ¥ OKpyXKarouias cpeaa

4.1

HoBeie wmarepuasibl u TexHoJIorMu. BemecrBa wu  mMarepuansl B
MOBCEIHEBHOM JKM3HM YEJOBEKA. XHWMHUS U 30pOBbe. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peakiuii B ObITy. [lepBas momornp
[P XUMUYECKUX 05KOTaX U OTPABJICHUSIX

4.2

OCHOBBI ~ DKOJIOTHUECKOW TpPaMOTHOCTH. XHUMHUYECKOE  3arps3HEHUE
okpyxaromer cpensl [[JIK. Ponb XuMuM B pEMIEHUM SKOJOTHYECKUX
npo6iem. ITpupogHbIe HICTOYHUKH YTIIEBOIOPOI0B (Yroib, IPUPOIHBIN a3,
He(Th), IPOIYKTHI UX TIEPEPAOOTKH, UX POJIb B OBITY ¥ MPOMBIIIIIEHHOCTH

4.3

XUMHUYECKHI IKCIIEPUMEHT: M3y4YeHHE OOpas3IoB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJUIOB, MTOJIMMEPHBIE MaTEPHUAIIbI)
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MNEPEYEHD (KOJU®UKATOP) IPOBEPAEMbIX TPEGOBAHUI

K PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

N 9JIEMEHTOB COAEPXAHUSA 11O XUMHUU

JIsist mpoBeZiIeHUsI OCHOBHOTI'O TOCYJAapCTBEHHOTO JK3aMeHa M0 XUMHUM (Janee —
OI'D mo XuUMHUH) HCHOJB3YyeTCAs  TepeueHb  (KOAM(PUKATOP)  MPOBEPSIEMBIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTEeNbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U SJIEMEHTOB COJICPKAHUS.

IIposepsiembie Ha OI'D 110 XuMuHM TpeOOBAHMS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusl

Kon [TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3yIbTaTaM 0a30BOTO
TIPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTpaMMbl
TpeOOBaHUS OCHOBHOTO 00111€T0 00pazoBanust Ha ocHoBe OI'OC

1 IIpencrasnenue:
1.1 O TO3HABAEMOCTH SBJICHWH TNPUPOIbI, MOHMMAaHHWE OOBEKTUBHOMN

3HaYUMOCTH OCHOB XMMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUA, KOMIIOHEHTa OOIIe KyJIbTYphl U MPAKTHUECKOMH
JESTEIbBHOCTH 4YEJIOBEKA B YCIOBUAX COBPEMEHHOrO0 OOILECTBA;
IIOHUMAaHHWE MECTa XUMUHU CPEU APYTUX €CTECTBEHHBIX HAYK

1.2 O HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM UYHUCIIC JKCIICPUMCHTAJIbHBIX
N TCOPCTHUCCKHUX MCTOAAX MCCIICAOBAHUA BCHICCTB W HN3YUYCHUA
XUMHUYCCKHUX pCaKHHﬁ; YMCHHC HUCIIOJIB30BATH MOACIN
JIIA OOBSICHCHUSA CTPOCHUSA aTOMOB U MOJICKYII

1.3 0 cdepax npohecCHOHAIBHONW AESITeIbHOCTH, CBS3aHHBIX C XUMUEH
U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSIX
XUMHUYECKON HAyKH, YTO TO3BOJUT OOYYaIOUIMMCS PacCMaTpHUBATh
XUMUIO  Kak  cdepy cBoed Oyaymed  mnpodeccuoHambHON
NESTeIbHOCTY M CHeNaTh OCO3HAaHHBIM BbIOOp XMMHMHU  Kak
npoUIBHOTO MpeIMeTa MpY NMEPEexo/ie Ha YPOBEHb CPEAHETO 00IIEro
o0pa3zoBaHus

2 Bianenne cucremMor XMMHUYECKMX 3HAHMM W YMEHHE NIPUMEHATH
CUCTEMY XMMHWUYECKUX 3HAHUM, KOTOPAsl BKJIFOYAECT:

2.1 BaXKHEHIIINE XWMHYECKHE MOHATHSI: XHUMHUYSCKHM DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE€ U CIIOXKHOE BEIIECTBO, OJHOPOAHAs
U HEOJIHOPOJHAsI CMECh, OTHOCUTEJIbHBIE aTOMHAs W MOJICKYJIsIpHas
MAaCChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISPHBIN
00beM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemaHsis), XUMUYECKas
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peakuusl, pEaKUUU COEAUHEHUSA, PEAKUHUHM Pa30XKEHUs, PpPEaKUUU
3aMEIIeHHs], pPeakiuu OOMeHa, TerwIoBOW 3(PQeKT peaknuu, IK30-
Y SHJIOTEPMUYECKUE PEAKIIUU, PACTBOP, MACCOBAS JOJISI XUMUYECKOTO
3JIEMEHTa B  COCIMHEHHUM, MaccoBas JOJII W  MPOLIEHTHAs
KOHIICHTpAILIMSl BEIIECTBA B PAcTBOPE, SAPO aroMa, 3JIEKTPOHHBIN
CIOM aroma, aToMHas opOuTaib, pPaaWyC aToma, BaJEHTHOCTb,
CTETEHb OKHUCJICHUS], XUMHUYECKast CBSI3b,
3IEKTPOOTPULIATENBHOCTD, MOJISIPHAS. ¥ HEMOJISIpHAsi KOBAJICHTHAS
CBSI3b, HWOHHAsl CBS3b, METAJUIMYECKAsl CBA3b, KpHUCTaLUIMYECKas
peuieTka (aTOMHasi, MOHHAs, METa/UIMUECKas, MOJEKYJspHas), WOH,
KATHUOH, AHWOH, 3JIEKTPOJUT M HEDJEKTPOJUT, SJIEKTPOIUTHYECKAS
JTUCCOLMAIINS,  pEaKIMM  HOHHOTO  OOMEHa,  OKHUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIC peakiuu, OKUCITUTENb U
BOCCTaHOBUTENb, OKHUCICHHE M BOCCTAHOBJIEHUE, DIJIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, OOpaThMMble W HEOOpaTHMBbIEC pPEaKIuH,
CKOPOCTb XMMMYECKOM peakuuu, karanuszatop, I[IJIK, kopposus
METAJIIIOB, CIUIaBbI

2.2

OCHOBOIIOJIararole 3aKOHbl XHMHUH: 3aKOH COXPaHECHUS MaccChl,
nepuoanueckui 3akoH J[.M. MeHneneeBa, 3aKOH ITOCTOSIHCTBA
COCTaBa, 3aKOH ABOTraapo

23

TEOPUU  XHUMUHU: aTOMHO-MOJIEKYJIsIpHAs TEeOpus, TEOpHUs
3JIEKTPOJIMTUYECKON AUCCOLNAIIAN

Brnanenue ocHoBaMH XMMHYECKON IPaMOTHOCTH, BKJIFOYAIOIICH:

3.1

yMEHUE TPABUJIBLHO WCIIOJB30BAaTh WM3yYCHHBIE BEIIECTBA U
MaTepuasibl (B TOM YHCJIE MHUHEPAJIbHBIE YIOOpEHUsS, METALIbI U
CIUIaBBl, TMPOIYKTHI  TepepabOTKM  TPUPOTHBIX  HCTOYHHUKOB
yraeBofopoaoB (yrisi, TPUPOAHOTO Tasza, HehpTH) B  OBITY,
CENbCKOM XO3SHCTBE, Ha MPOW3BOACTBE W IOHUMAHWE 3HAYCHHUS
KHUPOB, OEIKOB, YIJEBOJOB /I OpraHW3Ma 4YeIOBEKa, YMEHHE
MPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMUYECKHUX IPOIECCOB HA
OpraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOJHYIO CPEIy

32

yMEHUE MHTETPUPOBATH XMMHUYECKUE 3HAHUS CO 3HAHUSIMH JIPYTHUX
y4eOHBIX MPEAMETOB

33

HAJIMYKE OIbITa paboThl C Pa3IMYHBIMM MCTOYHUKAMU HH(OpMAIUU
no XUMuM (HaydyHass M Hay4YHO-NOIYJSIpHAas JIMTEepaTypa, CIOBApH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHUC 00BEKTUBHO OLICHHUBATH I/IH(bOpMaHI/II-O O BCHOICCTBAX, HX
IMPCBpAIICHUAX )41 MMPAKTHYCCKOM IMPUMCHCHUN 141 YMCHUC
HCII0JIB30BAaThb €€ JJIs1 PCHICHHA y‘le6H0-H03HaBaTeHBHBIX 3aaa4
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4 Brnanenne ocHoBaMu MOHSATHUHHOIO arnmapara ¥ CHUMBOJIHUYECKOTO
SI3BIKA XUMHH JJISI COCTABJICHUS (POPMYJT HEOPTaHUYECKUX BEIIECTB,
YPaBHEHUUW  XMMHUYECKMX  PEAKIMKA; OCHOBAMU  XUMHYECKOU
HomeHkaTypsl (IUPAC u TpuBnanbHoM)

5 YMeHue oOBSICHATH CBSI3b MOJIOXKEHUs 3jieMeHTa B [lepuoanueckoit
CUCTEME€ C YHUCJIOBBIMU XapaKTEpPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sjapa, oOlee 4Yucio
AJIEKTPOHOB), PACHPEACICHUEM SJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPUOJIOB, KAIHS U KaJbIIHs

6 [IpencrarieHue 0 NEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB (paauyc aToma, 3JIEKTPOOTPUUATEIbHOCTb), MPOCTHIX
U CJIOXXHBIX BEIIECTB OT MOJOXKEHUS 3jeMeHToB B Ilepuoanueckoit
cucremMe (B MalbIX TIEpUOJAaX M TJABHBIX IMOATPYIAX) U
AJIEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHnue kiaccupuupoBarh:

7.1 XUMUYECKHUE IIEMEHTHI

7.2 HEOPraHMYECKHUE BEIIECTBA

73 XUMHUYECKUE PEaAKIUU

8 YMeHue onpeaensiTh:

8.1 BAJICHTHOCTh W CTEINEHb OKHUCIICHHS XUMHYECKUX DJIEMEHTOB, 3apsil
HOHA

8.2 BUJT XUMHYECKOM CBSI3U W THUI KPUCTAUIMYECKON CTPYKTYpHI
B COEJTMHEHUSIX

8.3 XapaKTep Cpe/ibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUM )

8.4 OKHUCJIUTEb U BOCCTAHOBUTEIb

9 YMeHue xapaktepuzoBaTh (PU3NYECKUE U XUMUYECKUE CBOMCTRA:

9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, Tpadut, anmas,
KpeMHu#, a3zor, (ochop, cepa, XJIOp, HATPUN, Kalluid, MarHuM,
KaJIbIIUM, ATFOMHUHUMN, KEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHCIE€ HMX BOJHBIX PacTBOpPOB (BoOja,

aMMHaK, XJOpPOBOJOPOJ, CEPOBOAOPOJ, OKCHIbI M THUIPOKCHUIBI
metamioB I — IIA rpynn, amomunusg, meau (II), nmHka, xenesa
(II u III), oxcunet yrnepoma (II m IV), kpemuus (IV), azora u
docdopa (Il u V), cepsr (IV u VI), ceprucras, cepHas, a30TucTas,
azoTHas, pocdopHasi, yroiabHas, KpeMHUEBas KUCIIOTa U UX COJIN)
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93 NPOTHO3UPOBATh M XapakKTepU30BaTb  CBOMCTBA  BEIIECTB
B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS, NMPUMEHEHUE BEILECTB
B 3aBHCUMOCTM OT UX CBOHCTB, BO3MOXHOCTb IPOTEKaHUs
XUMUYECKUX MPEeBpaIICHUN B PA3JIMUHBIX YCIOBUIX
10 YMeHHUe COCTaBISATh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHUS peaKUuid,
B TOM YHCIJIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINN
10.3 WUIKOCTPUPYIOIIAX ~XUMHUYECKHME CBOMCTBA M3YYEHHBIX KJIACCOB
(TpyTin) HEOPTraHUYECKUX BEIIECTB
10.4 MTOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXKIY HUMHU
11 YMeHue BeIYUCIATh (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEJIBHYIO MOJIEKYJISIPHYHO M MOJISIDHYIO MacChl BELIECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOIO PJIEMEHTA B COEIMHEHUNU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3oB
11.4 [0 YPAaBHEHUSIM XHMHUYECKUX PEAKUUM M HAXOAUTh KOJIUYECTBO
BEIECTBA, 00BEM U MACCy PEareHTOB HJIU MPOIYKTOB PEaKIIuu
12 Brnanenue (3HaHue oCHOB):
12.1 OCHOBHBIMH  METOJJaMH  HAY4YHOro TMO3HaHUsA  (HaOJIOJICHHUE,
U3MEpEHUe, SKCIIEPUMEHT, MOJICIMPOBAHNE) MIPU W3YUYCHUU BEIECTB
U XUMHYECKUX SBJICHUH; YyMEHHE cQopMyaupoBaTh MOpodIeMy
U TIPEJIOKUTD IMyTU €€ PEUICHUS
12.2 0e3omacHO paboOThl ¢ XMMUYECKHMMHU  BEIIECTBAMU, XUMHUYECKON
NoCyJ10i U 1a00paTOPHBIM 000PYAOBAaHUEM
12.3 npaBUiiaMU 0€301acHOro oOparteHust c BEILIECTBAMU,
UCIIOJIb3YEMbIMH B TIOBCEIHEBHOW >KM3HU, MpPaBUJIaMHU TOBEICHUS B
Heasx cOepekeHus 370pOBbs U OKPYKAIOIIEH MNPUPOAHON CpPEbl;
NOHUMaHHE Bpena (OMacCHOCTH) BO3JCUCTBUSL HA >KUBBIE OPraHU3MBI
OTIPEJICIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIICHHS U MPEJOTBPAIECHUS
UX BPEIHOI'0 BO3/IEUCTBUS
13 Hannune npakTryecKkux HaBBIKOB IITAHUPOBAHUS W OCYILIECTBICHUS

CICAYIOINX XUMHUUYCCKHUX OKCIICPUMCHTOB!
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13.1

U3y4YEHHUE U ONUCaHuEe (PU3NYECKUX CBOWCTB BELIECTB; O3HAKOMIICHHUE
¢  (u3MYEeCKUMH M  XUMUYECKUMHU  SIBIICHUSIMU;  OIBITHI,
WITIOCTPUPYIOIINE IPU3HAKU IPOTEKAHUSI XUMUYECKUX peaKLui

13.2

M3y4eHUe croco0OB pa3/iesieH s cMeceit

13.3

IIOJIy4eHUE KHUCIOpOJa M M3YYEHHE €ro CBOWCTB; IIOJy4YECHHUE
BOJOPOJA U U3YUYEHHUE €r0 CBOMCTB; IOJYYEHHUE YIJIEKHUCIIOrO rasa u
V3yYE€HHUE €r0 CBOMCTB; MOJIyYCHUE aMMHUAKa U U3YYEHUE €TO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOM MacCOBOW JOJIEH
PacTBOPEHHOI'O BEUIECTBA

13.5

IPUMEHEHHE WHIMKaTOPOB (Jrakmyca, METHIIOpAHKa
u ¢penondranenna) ajs onpeaereHus XapakTepa Cpeibl B pacTBOpax
KHUCIIOT U 1Ienouei

13.6

UCCJIEIOBAHUE W OIKMCAaHUE CBONCTB HEOPraHUYECKUX BEILECTB
pPa3IMYHBIX  KJIACCOB; HW3YYEHHE B3aUMOJACWUCTBHUS  KHUCIOT C
METAJUIaMU, OKCHIaMU METAJJIOB, pPacTBOPUMBIMHU u
HEPACTBOPUMBIMU OCHOBAaHUSIMH, COJISIMU; MOJIyYECHHE
HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHWE OJHOTO METaula JAPYTUM
U3 pPacTBOpa COJIM; HCCIEIOBAHUE aM(pOTEPHBIX CBOICTB
TUAPOKCUJIOB AIIOMUHUS W LIMHKA

13.7

pEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMaM: « OCHOBHBIE KJIACChI
HEOPraHUYECKHUX COCIUHCHUI; «INEKTPOTUTHYECKAS
auccoumanusay; «BaxHellne HEMETalUIbl MW HUX COCIUHCHUS;
«Baxkaelmnme MeTauIbl U UX COCTUHCHU

13.8

XUMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
NPOTEKAaHUsI PEakIii MOHHOTO OOMEHa; KauyeCTBEHHBbIC pEaKIuu
Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OpOMH/I-,
uonun-, cyiaedar-, ¢ocdar-, KapOOHAT-, CHIUKAT-AHHOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHUS, MarHus, KajabIlHs, aTlOMUAHUS,
xenesa (2+) u xenesa (3+), meau (2-+), IIuHKa

14

YwMenue:

14.1

NPECTaBIATh Pe3yibTaThl JKCIIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, TpadUKOB W TAaOJIUI] U BBISBISATH SMIIMPUUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHAaBJINBATDH CBi3HU MCIKIAY PCAJIBHO Ha6JII-0,IIaCMI>IMI/I
XUMHWYCCKHUMMU SABJICHUAMU U IIPpOoHCCCaMU, IIPOUCXOIAINUMU B MaKpPO-
U MUKpPOMHUDPC, 0OBSACHATH IMPUYINHBI MHOFOO6pa3I/IH BCIICCTB
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HepequL JIEMECHTOB COACPKaHUs, IIPOBEPACMBIX HA OCHOBHOM
rocyiapCcTB€HHOM 3K3aMEHE 110 XUMHUH

Kon

[TpoBepsieMblil SIEMEHT COJIEPIKAHUSA

1

HepBOHa‘-IaJ'IBHBIe XUMHUYCCKHUEC ITIOHATHUA

1.1

Yucteie BCIICCTBA 1 CMCCH. CniocoOsbl Pa3aACICHUA cMmecen

1.2

ATOMBI H MOJICKYJIBI. Xumnaeckne 3yeMeHThl. CHMBOJIBI XHMHUYECKHX
QJICMCHTOB. HpOCTBIG N CJIOKXHBIC BCIICCTBA.

1.3

Xumudeckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJIECMCHTOB.
CrerneHp OKHUCIIEHUS

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTeNbHAs aTOMHas Macca.
OTtHOcuTENLHAS MOJICKYJSIpHAsA Macca. Maccosas J0JI1  XHUMHUYCCKOI'O
QJICMCHTA B COCAUHCHHUHN

1.5

KonuuectBo BemecTBa. Mok, MosspHast macca. MossipHbIif 00beM ra3oB.
B3anMocBs3b KOJIMUECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

Pu3nuecKre U XUMUUYECKUE ABJICHUA. XUMUYECKasl PEAKLUs U €€ IIPU3HAKHU.
3aKOH COXPAHEHUSI MACCHI BEIMIECTB. XUMUYECKAE YPABHEHUS

[Tepuonnueckuii 3akoH u lleproanyeckas cucTeMa XMUMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHrE aTOMOB

2.1

Ilepunonnueckunt 3akoH. Ileproanueckas cucreMa XMMUYECKUX DIIEMEHTOB
J.N. Menneneesa. [lepuoas! u rpynnbel. @U3n4ecKuil CMBICT TOPSAKOBOTO
HOMEpa, HOMEPOB IIEPUOJA U IPYIIIIBI DJIEMEHTA

2.2

Crpoenne aromoB. CocTaB aTOMHBIX sAep. M30Tombl. DNEKTPOHBI.
CtpoeHue »dJIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XHUMHUYECKHX
anemeHTOB [lepuoanueckont cucremsl .M. MenneneeBa

23

3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMUYECKHX JJIEMEHTOB IEPBBIX
Tpex IIEPUOOB, KaJINs, KAJIBLIUS (pamuyca aTOMOB,
ANEKTPOOTPULIATENLHOCTH, METAINTMYECKUX U HEMETANINYECKUX CBOMCTB) U
UX COCIMHEHUHM B COOTBETCTBUM C TIIOJOXKEHUEM DJJIEMEHTOB B
[leproguyeckoi cucTeME U CTPOCHUEM UX aTOMOB

CrtpoeHue BeliecTBa

3.1

Xumuueckas cBsA3b. KoBajeHTHass (MOJisipHas W HEMOJSpPHAs) CBS3b.
DNIEKTPOOTPUIIATEIBHOCTh ~ XMUMHYECKUX JJIeMEHTOB. HOHHasi  CBS3b.
MeTtaminueckas CBA3b

&3
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3.2

Tunbel KpUCTANIMUECKUX pPEHIETOK (aTOMHAas, HOHHAs, MeTaulnueckas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTANIMYECKOW PEIIETKA U
BHUJIa XUMHUYECKOHN CBSI3HU

Baxxnenme npeacTaBUTEIM HEOPraHMYECKUX BEIIECTB. HemeTtaiuibl U ux
cOeIMHEHHA. MeTaluIbl M UX COeTUHEHUS

4.1

Knaccudukarus 1 HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHHI: OKCHUIOB
(coneoOpa3ytoiiue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe)
U HecosjeoOpa3ylolue; OCHOBaHWUW  (IEJIOYM U HEpPacTBOPUMBIE
OCHOBaHMsI); KUCIOT  (KHUCIOpOJCOJEpXKamue U  OECKUCIOPOJIHEIE,
OJIHOOCHOBHBIE ¥ MHOT'OOCHOBHBIE); COJIEH (CPEAHUX U KUCTBIX)

4.2

@u3nuecKue M XUMHUYECKUE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB!
BOJIOPO/Ia, XJIOpa, KUCJIOPOJia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

Pu3nyecKre U XMMUYECKHUE CBOMCTBA MPOCTHIX BEIECTB-METAIUIOB: JIUTHUA,
HaTpus,  KaJIusd, MarHuss W KaiblWs,  QJIIOMHUHHUS,  JKejesa.
DIEKTPOXUMHUYECKUH PSJ HANIPSKEHUI METAJIOB

4.4

OU3NUEeCKUe MW XUMHYECKME CBOMCTBAa BOJIOPOAHBIX  COCAWHECHUU
HEMETAJIJIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOIA, AMMHUAKA

4.5

du3nyecKkre U XUMUYECKHE CBOMCTBA OKCUIOB HemeTasuioB: cepsl (IV, VI),
azora (II, 1V, V), docdhopa (III, V), yraepona (II, 1V), kpemuaus (IV).
IlonydeHne OKCUI0OB HEMETAIIOB

4.6

XUMHUUYECKHUE CBOMCTBA OKCUIOB: MeTaioB IA — IIIA rpynm, nuHka, Meau
(IT) u sxene3a (11, III). [Tomy4yenre OKCHIOB METAIIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBaHMW U  aM(pOTEpPHBIX THAPOKCHUIOB
(Ha mpumepe THUAPOKCHIOB aIOMUHUS, Kene3a, HuHKa). [lomydenue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OO6mue XUMHYECKHUE CBOMCTBaA KHCJIOT: XJIOPOBOAOPOIHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOH, (pochOpHOM, KPEMHUEBOM,
yrojibHOU. OcoOble XMMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEpPHOMN
Y a30THOM KUCIOT. [lonydyenue Kucimor

4.9

OO0mue xuMuYecKrue CBOMCTBA cpeaHux coneit. [lomyuenue conei

4.10

[Tomydyenue, coOupanue, pacmo3HaBaHWE BOJIOPOAA, KUCIOPOIa, aMMHUaKa,
YIJIEKKCIIOTO Ta3a B 1adopaTopuu

4.11

[Tonyyenne ammuaka, CEpHOM M a30THOM KHCIJIOT B MPOMBIIIJIEHHOCTH.
OO6mue crocoObl OMyYeHHS] METAIIJIOB

4.12

I'eneTnueckas CBsI3b MCXKY KiIaCCaMH HECOPIraHNYCCKHX COCI[I/IHCHI/Iﬁ

XHUMHYECKHE pCaKmnuu
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5.1

Knaccudukanus XuMUYECKUX pPEAKIUNA MO pa3IMYHBIM MpU3HAKAM:
[0 YHCIY U COCTaBY YYACTBYIOUIMX B PEAKIHMHU BELIECTB, MO TEIIOBOMY
ahdexTy, M0 UBMEHEHHUIO CTENEHEH OKUCICHUS XUMUUECKUX DJIEMEHTOB

52

TeroBo#t 3ppexT XuMHUEeCKo peakiuy, TEPMOXUMHUYECKUE YpPaBHEHUS.
DK30- U 3HAOTEPMUYECKHUE PEAKIIMH. TEPMOXUMUYECKHE YPABHEHUS

53

OKHCIUTENHLHO-BOCCTAaHOBUTEIIHLHBIC PCaKIu. Oxucaurenu
u BOCCTAaHOBUTCIIH. Hpoueccm OKHUCJICHUA u BOCCTAaHOBJICHUA.
9J’I€KTpOHHLII>i 0ajaHC OKHMCIUTENHLHO-BOCCTAHOBUTEIIHHOM pCaKkunu

5.4

Teopust  3MEKTPOJIUTHYECKONM  aucconuanuv.  KaTHOHBI,  aHUOHBI.
DNEKTPOAUTHl U HEANEKTPONUThl. CuibHBIE W CjaOble 3SJIEKTPOIUTHI.
CreneHb AucconAaIuu

55

Peakiiuu nonHoro oomeHa. Y cioBusi MpOTEKaHUS PeaKiii HOHHOTO
oOMeHa, TIOJIHBIE U COKPAILCHHbIE HOHHBIC YPABHEHUS PEAKIIUMA

XuMus U OKpyKarolas cpeaa

6.1

BemecTtBa u marepuasnbl B MOBCEIHEBHOM XW3HHM 4eJIOBeKa. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuil B J1abopaToOpuu U OBITY.
ITepBas momoIb IpyU XUMHUYECKUX 0KOTax U OTPABJICHUSAX

6.2

XUMUYECKOE 3arps3HEHUE OKpyKaroled cpeabl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPpe0TBpaIlecHuUs
[IpenenvHas pgomyctumas koHueHtpauus BemectB (IIK). Pons xumum
B PEIICHUHU SKOJIOTMYECKUX MNpoO0seM. YcuwieHue mapHUKoBoOro s dexra,
pa3pylLIeHruEe 030HOBOIO CIIOs

6.3

[Ipumenenue cepsl, a30Ta, hocdopa, yriepoa, KpeMHHS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEJIbCKOM  XO3SHCTBE.
[IpyumeHneHne MeETaIJIOB M CIUIaBOB  (CTayib, YYTyH, TIOPATIOMUHHUMA,
OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HUX coeauHenuil. Ilonstue o
KOPPO3HUH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupoHbIE UICTOYHUKH YTIEBOAOPOJIOB (yrojib, IPUPOAHBINA ra3, HEQTh),
MPOJYKTHI UX TIepepaboTKu (OCH3UH), UX POJIb B OBITY ¥ IPOMBIIIJIEHHOCTH

6.5

[lepBoHauyanbHble TOHATHS 00 OpPraHUYECKUX  BEHIECTBAX Kak o
COCIMHEHMSIX yriepoja (MeTaH, »JTaH, OJTHIEH, aleTWUJIEH, JTaHOI,
TVIMIEPUH, YKCyCHas KucioTa). lloHsATHE O OHOJOTHYECKH Ba)KHBIX
BEIECTBAX: )KHUPaX, OeNKax, yIriIeBOAaX — U UX POJH B )KU3HU YEIIOBEKA

Pacuertsr:

7.1

o GopMyJiaM XUMUYECKUX COeTMHEHUMN

7.2

Macchl (MacCcOBOM) 101U paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHYCCKHNM YPAaBHCHUAM
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