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IHHOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma MmO XWMHM Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUsl, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QeaepanbHOl paboyell MporpaMMbl
BOCIIUTAHUS U C YIETOM KOHIICTIIIUK TIPETIOAaBaHusl Y4eOHOTO mpeaMeTa « XUMHUsH
B 00pa3zoBaTeNbHbIX Opranu3anusax Poccuiickoit deneparumu.

[Iporpamma mo xuMuu Aa€T OPENCTaBICHUE O LENAX, OOLIEH CTpaTeruu
oOy4yeHusi, BOCIUTAaHUS M pa3BUTUA OOYYAIOIIUXCS CpEACTBAMH Y4eOHOTro
MpeAMETa, YCTaHaBJIMBAET o0s3aTeNbHOE MIPEIMETHOE COJIepKaHue,
MIPETYCMaTPUBAET PpACHpPEACIICHHE €ro I0 KilaccaM W CTPYKTYPUPOBAHHE IO
pazienaM M TE€MaM MOPOrpaMMbl MO XHMHUHU, OMNPEAENSACT KOJUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XHMHU C YYETOM  MEXMOPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM y4yeOHOro Ipolecca, BO3PaCTHBIX
OCOOEHHOCTECH OOYJaroNIUXCs, OMNpPEIeNIIeT BO3MOXKHOCTH MpeaMeTa I
peayM3anuu TpeOOBaHWI K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3ysbTaraM OOy4eHHs] XMMUU Ha YPOBHE IIeJIel U3YUEeHHS MPEaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEILHON JEATEIbHOCTH OO0YYarolEerocss Mo OCBOEHUIO
y4e0HOT 0 CoJIepKaHusI.

3HaHME XUMHH CIYXHUT OCHOBOW Juig (DOPMHUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepuaJbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (popMHpyeMble XMMHEW TMPEACTABICHUS O B3aMMOIPEBPAIICHUIX
SHEPrud U 00 SBOJIONUU BEUIECTB B MPUPOAE, O MYTAX PEIICHUs TI00aibHBIX
mpo0JieM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, JHEPreTUUYECKOH,
MUILIEBON U KOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 3PABOOXPAHEHUS.

N3ydyenune xumun:

CHOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
(dbopMHUpOBaHUA KYJIbTYpPbI JIMYHOCTH, €€ 00111el U PYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJA B ()OPMHUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OoOy4Jaromuxcs, HaBBIKOB HX CaMOCTOSTENIbHOM  y4eOHOW  JesTENbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B IPOPECCUOHATBHOMN ACSITEIbHOCTH;

3HAKOMUT €O CHelU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIAJbIBAET OCHOBBI
LEJIOCTHOr' O B3IJI1a HA €UHCTBO MPHUPOJIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0Y4YarOIINXCS;



CIocOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B dKOJOTHUYECKOE
o0Opa3oBaHuEe 00 yJIarOIITHXCS.

JlanHble HampaBiieHUss B OOyYE€HUHM XUMHUM OOECHEUMBAIOTCA CIEHU(PUKON
collepkaHMsl  ydeOHOTO  TpeAMeTa, KOTOpBIM  SBISETCS  MEJaroruvecku
aJanTHPOBAHHBIM OTpakeHHWEeM 0a30BOM HaAyKH XMMMH Ha OINpPECIEHHOM dTarle e¢
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBLHBIX MOHITUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMHM M HEKOTOPBIX OTHAEIbHBIX 3HAYMMBIX MOHSATHHI
OPraHUYECKOU XUMUHU.

CrpykTypa coaep:kaHusi IpOrpaMMbl MO XUMUU C(POpMUpPOBaAHA HA OCHOBE
CUCTEMHOro mojaxoaa k e€ uszydeHuto. CoaepkaHue CKJIaJAbIBA€TCd U3 CUCTEMBI
MOHATHN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHN O XUMUYECKON
peakiiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHM30BaHBI 10 MPHUHITUITY
MOCJIEA0BATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE T€OPETUUECKHUX MPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUM;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOW CBA3H;

— TpeICTaBICHUN 00 JJIEKTPOIUTHUECKOW JTUCCOIMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO
YpPOBHSI K JIPyromMy, BBITIONHAS (QYHKIIMA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOWMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTUUECKOIO0 MPUMEHEHHS U TOIYy4YCHUS
M3y4aceMBbIX BEILIECTB.

OcBoeHue MporpaMMbl 1O XUMHUU  CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABJISIONIEN HAYyYHOW KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOW NPUPOABI, LEHHOCTHOTO OTHOILICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM TO3HAaHWSI B Hayke. M3ydeHrne XUMHU MNPOUCXOIUT C TPHUBICUCHUEM
3HAHMM W3 pPaHEe W3YYEHHBIX YYEOHBIX MNpeAMeToB: «OKpyXKalomuid MUpy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kjaacey.

[Ipy wW3yyeHUH XUMHUHU MNPOUCXOAUT (OPMHUPOBAHME 3HAHHM OCHOB
XUMUYECKON HAayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
NEATEIHOCTU YEJIOBEKA M KakK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amaya y4eOHOro MpeaMera COCTOMT B (POPMHPOBAHHHM CHUCTEMbl XUMHUYECKUX
3HAHUN — BaXHEUINHMX (haKTOB, IMOHATHI, 3aKOHOB M TEOPETHUECCKHUX IOJIOKCHU,
JIOCTYIHBIX O00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAyYHbIM METOAAaM IIO3HAHUS TIPU M3YYEHUU BEIECTB M
XUMUYECKUX PEaKIui, B (OPMUPOBAHUU U PA3BUTHHU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B Yy4eOHO-MO3HABATENPHOM M yueOHO-MCCIIEeI0BaTEIbCKON
NEeSTENbHOCTH, OCBOCHUU MpaBUil O€30MacHOro oOpalieHHs C BEIIECTBAMHU B
[TIOBCETHEBHOM KU3HU.

[Ipy M3ydeHnn XUMHUHM Ha YPOBHE OCHOBHOI'O 00IEr0 0Opa30BaHUS BaXKHOE
3HaYeHUE MPUOOPENI TaKHUe 11U, KaK:

— (opmupoBaHre WHTEIJIEKTYadbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHITHIO pPEUICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh  OOYyYeHHMs] Ha CHCTEeMaTH4ecKoe MpuoOIleHne
OOy4JarImMXCsi K CaMOCTOSTENbHOW MO3HABATEIbHOM AEATEIbHOCTH, HAyYHBIM
METO/JaM TO3HaHHS, (OPMHUPYIONIUM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieyeHne yCcaoBHi, CIOCOOCTBYIOUINX MPUOOPETEHHIO 00YYaIOUTIMUCS
OIbITA PA3HOOOPA3HOM MEATEIHLHOCTHU, MO3HAHMUS U CAMOMNO3HAHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJIOB JIEATEIHLHOCTH,

— ¢opmupoBaHue 00mIeH (QYHKIMOHAILHOW M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCIE YMEHUW OOBACHITH W OICHUBATH SIBJICHUS
OKpYKaloIIero MUpa, MCHOJb3ys 3HAHUS W ONBIT, MOJIyYEHHBIC MPU H3YUYECHHUH
XUMUHU, TPUMEHSITh WX TPU PEIICHUH MPOoOJeM B TOBCEAHEBHON JXKH3HU U
TPYAOBOM JEATENBHOCTH;

— (¢opMHpoBaHHWE y OOy4arolUXCS TYMAHMCTHMUYECKUX OTHOILICHUM,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM JI1 BBIPAOOTKH DIKOJOTHYECKU
1[eJeco00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATENBHOCTH B IEJIAX
COXPaAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIsS M HAMPABICHHOCTH JATLHEUIIIETO
o0yJeHus.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX [JII M3Y4YCHUS XUMHH Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctaisieT 136 gacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Postb XMMHM B KU3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BellecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMUM. UYUCThIE BELIECTBA U CMECH.
CriocoObI pa3ienieHus CMECeH.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHUX
s1eMeHTOB. [IpocThie U CllokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmysna. BaneHTHOCTh aTOMOB XMMHYECKHUX HJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAsE aTOMHAas —Macca.
OtHocuTenbHas MOJIEKYJsIpHas Macca. MaccoBas 1051 XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUU.

KommuectBo BemectBa. Mose. MonsipHas macca. B3auMocCBsi3b KOIMYECTBA,
MacChl M 4YHUCIA CTPYKTYPHBIX €OUHUIl BemnlecTBa. Pacuérsl mo Qopmynam
XUMHUYECKUX COCTUHECHUMU.

Du3NYEeCKUe U XUMHUYECKUE SABJICHUSI. XUMHUUECKas Peakius U €€ MpPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEUIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEaKINil (COeTUHEHUS, PA3IOKEHUS, 3aMEIIICHUSI, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCY0H, MpaBuiIaMu pabOThl B TabopaTopuu U
npuéMaMu OOpalleHus ¢ J1abopaTOPHBIM 0O0OPYIOBaHHEM, U3yYE€HUE U OMHUCAHUE
(¢u3uyecknux CBOMCTB 0OO0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacTHUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOABI) U XUMHYECKUX (TOPEHHE CBEYHU, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOM) SBJICHUM, HAOIOICHUE U
OMHUCaHWE MPU3HAKOB IMPOTEKAHUS XUMUUYECKUX peakiuil (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIAOM Oapus, pas3sIoKEHUE TUIPOKCHUIA
Menu (II) mpu HarpeBaHuM, B3auMOJEHCTBHE Keme3a ¢ pacTBopoM conu menu (I1),
M3y4YeHUE CIOCOOOB pPa3AelICHUs CMECEil: ¢ MOMOLIbI0 MarHuTa, (PUIbTPOBaHUE,
BhITIApUBAHUE, TUCTWUIIMUS, XpoMaTorpadusi, MPOBEACHUE OYUCTKH TTOBAPEHHOM
CoJid, HaOJIOJIeHWEe W  ONHWCAaHWUE  pe3yJbTaTOB  IMPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHUSI MAacChl, CO3JaHUE MOJeNied MOJIEKYII
(1IapocTep KHEBBIX).

Baxueiinye npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cMmech razoB. CocraB Bo3nyxa. Kucimopong — 3a€MEHT U mpocToe
BenlecTBO. HaxokaeHue kuciaopona B mpupoje, (U3MUECKHE U XUMHUYECKHE
cBoiictBa (peakumu ropeHus). Oxcupabl. Ilpumenenune kuciaopoma. CrocoObl



NOJIYYEHUSI KHUCJIOpOJla B JIaDOpaTOpUM U MPOMBIILIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoje. O30H — aIoTponHas MOAU(PUKALNS KUCIOPOa.

TernnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroidb W METAaH. 3arps3HEHUE
BO3/1yXa, YCHJIEHHWE TApHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIOA.

Bomopon — »neMeHT M mpocroe BemiecTBo. Haxoxzaenue Bomopoaa B
npupone, (QPU3NYECKHMe W XMMHUYECKHME CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonydeHusd. Kuciorsl u comnu.

Momnsipabiii 00bEM ra30B. Pacuérsl o XMMHUYECKUM YpaBHEHUSIM.

@dusnueckne CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpEL
HacplleHHble 1 HEHACHIIIEHHBIE PacTBOpPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10715 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. (OCHOBAHUSI.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YelOBeKa. KpyroBopoT BOIABI B IPUPOLE.
3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukarmus neoprannuecknx coemunennit. Oxcunbl. Knaccudukamms
OKCHJIOB:  cosieoOpasyroImiue (OCHOBHBIE, KHUCJIOTHBIE, aM{OTEpHBIE) U
HeconeoOpaszyromue. HomeHnknarypa okcuaoB. Du3nueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [loyuenune okcnaos.

OcHoBanus. Knaccudukanus ocCHOBaHMM: INENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHkmarypa ocHoBaHui. PU3MYECKHE U XMMUYECKHE CBOWCTBA
ocHoBaHuU. [losryyenrne ocCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenkmatypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHCHOT. Psn aktuBHoctn mertannoB H. H. bekerosa.
[Tosmyyenue Kucior.

Comu. Homenknatypa coseil. @u3nyeckre U XUMUYECKHUE CBOMCTBA COJEH.
[Tomyuenue conen.

['eneTnyeckas CBA3b MEXKAY KJIACCAMHU HEOPTaHUYECKUX COCTUHEHNM.

Xumuueckuii IKCnepumenmn:

KaueCTBEHHOE OIPENIENICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, MMOTYyYEHHE,
coOupaHue, pacrno3HaBaHWE W H3YYEHHE CBOMCTB KHCIOpOJAa, HaOI0/IeHNE
B3aUMOJICHCTBHSl BEIIECTB C KHCIOPOAOM H YCIIOBUS BO3HMKHOBEHHUS U
MpeKpaiieHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMH OKCHUIIOB W
ONKMCAaHUE HX CBOWCTB, MOJY4Y€HHE, COOMpaHUE, paclo3HaBaHUE W H3yYCHHE
CBOMCTB BoAopona (ropeHue), B3aumonaencTsue Boaopona ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEpPHANIOB), HaOM0IeHHE 00pa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BEUIECTB C
pa3IMYHOM PpPACTBOPUMOCTBIO, IIPUIOTOBIIEHHWE PAaCTBOPOB C  ONPEIEIEHHOU
MAacCOBOMW J10JI€M paCTBOPEHHOI'O BEILECTBA, B3aUMOJEHUCTBUE BOJABI C METaUIaMU
(HatpeM u  KaimbliieM) (BO3MOXXHO  HCIIOJh30BaHWE  BHUJIEOMATEPUATIOB),



UCClIeIOBaHUE 00pa3lOB HEOPraHWYECKUX BEILIECTB Pa3IUYHBIX KIJIACCOB,
HaOJII0JICHNE N3MEHEHHsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT U ILEJIOYEH,
n3ydeHue B3zauMmozeiicTBus okcuaa menud (II) ¢ pacTBopomM CepHOM KHCIIOTHI,
KHCIIOT C METaJUlaMH, PEAKUUN HEUTpaIu3aluy, IOJIYy4CHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOI0 MeTajla APYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANBHBIX 33/ad IO TeMe «BaxHeWIne KIacchl HEOPraHWYECKUX
COECIUHEHUN).

Ilepuoanueckuin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHUX
ieMenToB J[. U. MenageneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCJIUTENTbHO-BOCCTAHOBHUTEIbHbBIC PEAKIIUH

IlepBble MOMBITKM KJIACCU(PUKALMU XUMHUYECKMX 3jeMeHTOB. IloHAtue o
IPYNIax CXOAHBIX JJIEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJlIb,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEPHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnuecknii 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KoporkomepuonHas W JJIMHHONEpPUOAHAs  (POpMBI
[Tepuoguueckoit cucrtembl xumuueckux aieMeHToB /. Y. Menneneesa. [lepuoabl
n rpynnbl. DU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPa, HOMEPOB INEPHOJAA U
TPYIIIBI AJIEMEHTA.

Crpoenune atoMoB. CocraB aroMHbIX saep. M3otomnbl. Dnektponbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0UeK aToMOB HepBbIX 20 XMMHMYECKHX 3JIEMEHTOB
Ilepmonnueckon cucremsl JI. M. MenneneeBa. XapakTepUCTUKa XUMHYECKOIO
AJIEMEHTA I10 ero MnojoxeHuto B llepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonuueckon CHCTEMBI XUMUYECKUX
DJIEMEHTOB JUIsl pa3BuUTUA Hayku W npaktuku. [[. WM. MenneneeB — y4é€Hbil u
IPaKIaHWH.

Xumunueckass cBa3b. KoBajeHTHas (MOisipHass M HEMNOJsIpHasl) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHMTEIBHO-BOCCTAHOBHUTENIBHBIE  PEAKIUU.
[Ipouecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHHE O0pa3loB BELIECTB METAJUIOB UM HEMETAJUIOB, B3aUMOJAEHCTBHE
TUAPOKCUAA IMHKA C PacTBOPAMM KHCIOT M IIEJIOYEH, IIPOBEIECHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPbl  OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKLUN
(ropeHue, peakuny pa3ioKEeHUsI, COEAUHEHU ).

Mesicnpeomemmunie ceaszu



Peanuzanus MeXNpeAMETHBIX CBS3€d IIPU HM3YyYEHUHM XMMHUM B 8 KJlacce
OCYILECTBIISIETCSI 4epe3 MCIOJAb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX
MOHATUH, TaK W MOHSATHM, SBJISIOIIUXCS CUCTEMHBIMU U OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIN (DakT, rumoresa, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccuukanus, TMEepUOJUYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOZCIMPOBAHNUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

@du3uka: Marepus, aroM, DJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
M30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYNA, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIECTBA, ra3, (PU3NUECKUE BEITUUYHHBI, €TUHUIIBI
MU3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3bI, COoMHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOpPHBIE MOPOABI,
IIOJIE3HBIE MCKOIIAEMBIE, TOIIIMBO, BOIHBIE PECYPCHI.

9 KITIACC

BeuiecTBo 1 XuMHYecKas peakius

[lepuonnueckuit 3akoH. Ilepuoanueckast cucteMa XMUMHYECKUX JIEMEHTOB /1.
N. MengeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMICTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KU, KAIbLHUSI M HX
COCIMHEHUN B COOTBETCTBMM C IIOJIOKEHUEM JJeMeHTOB B Ilepmoamueckon
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKHUX
PEmETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOM PELIETKH U
BUJIa XUMUYECKOU CBS3H.

Knaccuduxammss u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKHE
CBOMCTBA BEIECTB, OTHOCALIMXCS K PA3IMYHBIM KJIacCaM HEOPraHU4EeCKUX
COCIMHEHUN, T€HETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxarus XuMHuecKUX peakiyii Mo pa3nuyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIUX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(PQEKTy, IO
M3MEHEHUIO CTEeTEeHEW OKHCICHUS XUMUYECKUX AJIEMEHTOB, MO 0OpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aTropa). DK30- U dHJIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonatue o ckopoctu xumuueckon peakiuu. [loHstre 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOTE€HHBIX U T€TEPOr€HHBIX
peakuusax. [lonstue o xkaranuse. [lonsatue o xumudeckoM paBHoBecuU. DaKTOPBHI,
BIIMSAIONIME HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M TMOJOKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  JJIEKTPOHHBIM  OanaHc
OKHUCIIMUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBneHue  ypaBHEHMMU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKMl C  HUCIOJb30BAaHUEM  METOZA
AIIEKTPOHHOTr 0 OanaHca.

Teopust 3IEKTPOTUTUUECKON JUCCOIUALINU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHnW3M IUCCOLMALIMU BELIECTB C Pa3JIMYHBIMH BUIAMH
xuMuueckoi cBs3u. Crenenp qucconuanviv. CUIbHbBIE U CTA0bIe SJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUSI MPOTEKAHUs PEaKIMi HOHHOTO 0OMeEHa,
NOJIHBIE W COKpAallEHHbIE HWOHHBIE YypaBHEHHUs peakuuii. CBOMCTBa KHCIIOT,
OCHOBAHMM W COJE€M B CBETE MpPEACTABICHUHA 00 BIEKTPOIUTHYECKOU
nucconuanny. KauecTBeHHbIE peakiMy Ha HOHBL. [IoHATHE 0 TUApPONIH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadurTa U ajiMasza), CJIOKHBIX BEIECTB
(xJopuma HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUSI PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPOIIPOBOJIHOCTH
pacTBOPOB BEWIECTB, IIpolecca JIUCCOLMALMM KHCIIOT, IIEJI0YEe MW  COJIeHn
(BO3MOXXHO  HCHOJIb30BAHUE BHUJACO MarepuajioB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  PEeakuu  HMOHHOro  oOMeHa
(oOpazoBaHMe oOcaaKa, BBIJICICHHE Ta3a, O0Opa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuyd pasloKEeHHs, COSIUHEHHUS), PACITIO3HABAHUE HEOPTaHHMYECKUX
BEIIECTB C IIOMOIIBK)  KAYECTBEHHBIX PEAKIMHA HA  HOHBL, PEHICHUE
AKCIIEpUMEHTAJIBHBIX 3a/a4.

HemeTrasiibl 4 MX COeIMHEHUS

OOmass xapakTepucTuka TraloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHUYECKHME CBOWCTBA HA IIPUMEpPE  XJopa
(B3auMoOneCTBUE C MeTa/UlaMH, HEMeTalUlaMH, Ulejo4aMu). XJIIOPOBOJOPO/I.
ConsiHas KuCIOTa, XUMUYECKHE CBOMCTBA, MOJy4e€HHE, NMpUMeHeHue. JleicTBue
XJOopa ¥ XJIOPOBOAOPOJA HA OPraHM3M YEJOBEKA. BaxHeumme XJIOpuIbl U UX
HAXO0XICHHUE B IPUPOJE.

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MUYECKHUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIIUN KHACIOPOIa
u cepbl. XUMHUYECKUEe cBoicTBa cepbl. CepoBOOPOA, CTpOEHUE, PU3NYECKHUE U
XuMU4Yeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHast kuciora, ¢(uU3MYeCKMe U XUMHUYECKHE CBOWMCTBa (0OmIME Kak
MPENCTaBUTENIA Kjlacca KHCIOT W crnenududeckne). XUMHUYECKHE PEaKIuu,
JeXale B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCIOTBL. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS peaKus Ha



cynbdar-uoH. HaxoxaeHue ceppl U €€ COEAUHEHHH B MPUPOJAE. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaIoIed Cpelbl COCIMHEHUSIMU cepbl (KHUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHUSI.

OOmass xapakTepucTuka 3aeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHH OKHCIIECHHS. A30T, PACIPOCTPAHEHUE B IPUPOJIE,
¢bu3nueckue U XuMrueckue cBoiicra. KpyroBopor azora B npupojie. AMMHAK, €ro
(bu3MYecKue 1 XUMUYECKHE CBOMCTBA, MOJydyeHue u nmpumeHeHue. Coaum aMMOHUS,
uX pU3NYecKue U XMMHUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiyueHue, PU3MUEeCKue U XUMHUYECKUE
cBoiicTBa (OOLIME Kak MPEACTaBUTENsl Kjlacca KHUCJIOT M CHelH(HUUEcKue).
Hcnonp3oBaHue HHUTPATOB M COJIEH aMMOHHMSI B KauyeCTBE MMHEpPaIbHBIX
ynoopeHnii. XuMHU4YecKoe 3arpsi3HEHNE OKPYXKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKIIM, 3arpsi3HEHHE BO3/1yXa, MOYBBI U BOgoéMoB). docdop,
ajutoTporHbie Mogudukanuu ¢gocdopa, GuznUecKue U XUMHUYECKHE CBOMCTRBA.
Oxkcup docdopa (V) u dochopHas kuciora, puzndeckue 1 XUMHIECKHE CBOMCTRA,
nonydyenue. Mcnonb3zoBanue pocdaroB B KauecTBE MUHEPAIbHBIX YIOOPEHUH.

OO6mas xapaktepuctuka 3neMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEepHblE  CTENEHW  OKHUCJIEHMS.  YTJEpod,  aLuIOTPOIHBIE
MoAu(UKALIMK, PpPAaCHpPOCTPAaHEHHE B MpUpone, (U3MUYECKUE U XUMHUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoae. OKCUIbl yriaepoaa, ux
¢uznueckue W XUMUYECKHE CBOWMCTBa, JCHCTBUE Ha JKHUBBIE OPraHHU3MBI,
MOJly4YE€HUE U TMPUMEHEHHE. DKOJOrMYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa T1I00aNbHOTO MOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekrt. YronpHas KUCIOTa U €€ COJIU, UX (PU3NUECKUE U XUMHUYECKUE CBOMCTRA,
nojyyeHue W npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHauanbHbBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSAX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, YTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HCTOYHUKH YTIEBOAOPOAOB (Yyrojb, NPUPOAHBIA Tra3, HePTb),
MPOAYKTHl UX TepepadoTku (OEH3MH), UX POJb B OBITY MU HPOMBIIUIEHHOCTH.
[TonsiTne 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oenkax, yriieBojax — u ux
poIM B JKHW3HM YEJIOBEKa. MarepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYEeCKUX COCTUHEHUN.

Kpemuuii, ero Qusuueckue M XUMUYECKHE CBOWCTBA, IOIY4YCHHUE U
npumeHenue. CoeanHeHUs: KpemHuss B mpupone. OOume mnpeacTaBieHUs 00
okcusie kpeMuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
ObITY, B MPOMBIIIJICHHOCTH. BaxkHelne cTpouTelbHble MaTepuaibl: KepaMuka,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobiaeMbl 6€30MacHOro HMCIOJIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MPOBEICHNE KaUY€CTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOJIOICHHE MMPU3HAKOB
UX TPOTEKAHMs, OIBIThL, OTpaKalIIKUe (QU3NYECKHUEe U XUMHYECKUE CBOMCTBa
TaJIOTEHOB M WX COEJUHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJICHHE C O0Opa3lamMu XJOPHAOB (TaJOre€HUJIOB), O3HAKOMJICHHE C
oOpazuamMmu ceppl M €€  COEQUHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHNE TIpoIlecca OOYrMBaHUs caxapa Ioj JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCIOTbI, MU3Y4EHUE XUMHUYECKHUX CBOWCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEAECHNE KAaUECTBEHHON peaKIuu Ha cylbdar-
WOH W HAOJIOJieHWe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UUYECKUMU
cBoiictBamMu azota, ¢ochopa WU UX COEAMHEHHH (BO3MOXKHO HCIOJb30BAaHUE
BUJIEOMATEPUAIOB), 00pa3iiaMu a30THBIX U (HOChHOPHBIX yHO0OpEeHUM, MoTydeHue,
coOupaHue, pacrno3HABAaHUE W M3YYCHUE CBOICTB amMMMakKa, IPOBEICHUE
KaueCTBEHHBIX peaKklvil Ha MOH aMMOHHUS U PochaT-uoOH U U3YyUECHHUE MPU3HAKOB
UX MPOTEKaHUsl, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), V3Y4YCHHE MOJenen
KPUCTATMYECKUX PEmETOK anMaza, rpaduta, ¢yisiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOLMHN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasza, MmojydyeHue, coOMpaHue, paclio3HaBaHUE U U3y4EHHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MpOBEJEeHNE KauyeCTBEHHBIX peaklMii Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYCHHE I[PU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
OPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEHIEHHE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme HEMETAIUIbI U UX COEUHEHUS.

MeTa/uibl 4 MX COeIMHEHUSA

OO6m1as XxapakTEpUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU
ux nosoxeHus B llepmoamueckon cucreme xumuuyeckux osyemeHtos . .
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHEe MeTaJIoB. MeTraniandeckasi CBsi3b U
METAUUIMYECKAS] ~ KPUCTAJUIMYECKassh  pEmI€TKa.  DJEKTPOXMUMHUYECKUU Pl
HarnpspkeHUH MeTawioB. Ousnyeckue U XUMUYECKHE CBOMCTBAa MeTayuioB. OO0rmume
CrocoOBl TONIy4eHHs] MeTaJIOB. [loHATHE O KOPpPO3WH METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YYT'yH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U TIPOMBIIIJICHHOCTH.

[[lemounble MeTaiuIbl: NOJIOXKEHUE B lleproanueckoil cucteMe XMMHUUYECKUX
anemeHTOB [[. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKcuiabl u



TUAPOKCUABI HAaTpusi W Kauus. [IpuMeHeHHWe IIeOYHBIX METAUIOB MU HX
COeIUHEHUM.

[IlenoyHO3eMENbHBIE METALUIBI MAarHMM W KaJbLHM: IIOJOXKEHUE B
[Tepuoguueckoit cucreMe xumuueckux 3yeMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3ndecKkre 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblusg. Baxueline CcoeIUHEHUs Kaiblus (OKCHA, TUIPOKCHI, COJIN).
XKécTkocTh BO/IBI U CLTOCOOBI €€ YCTPaHEHHUS.

AmoMuHMil: nonoxkenue B Ilepuoanyeckoil cucreMe XUMHYECKUX JIEMEHTOB
. . MennueneeBa, CTpOEHHME aTroMa, HaxOoxJAcHHUE B mpupope. DPusnueckue u
XMMHUYECKHE CBOMCTBA altOMUHUS. AMGOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHIA
AITIOMUHUSL.

Keneso: nonoxxenue B llepruonnueckoil cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxOXAcHUE B mnpupoae. PuU3NUECKHE WU
XUMHYECKHEe CBOMCTBA kee3a. OKCUAbI, THIPOKCUIBI U conu xkene3a (11) u xenesa
(IIT), nx coctaB, CBOMCTBA U MOJY4YCHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHME C oOpa3llaMi METaUIOB U CIUIABOB, WX (PU3HUUYECKUMU
CBOMCTBaMH, U3Yy4YE€HHUE PE3yJbTAaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCH[A
KaJIbIIUsl U HAaTpusi C BOJOM (BO3MOXXHO HCIIOJb30BAaHUE BHIEOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOILECCA TOPEHUS KeEJe3a B KUCIOPOIE
(BO3MOXHO  HCIIOJIb30BAaHUE  BUJIEOMATEpUATIOB), IPU3HAKOB  MPOTEKAHUS
KAa4ECTBEHHBIX PEAaKIM{ HA MOHBI: MarHusl, KajabLUs, aJlOMUHUS, [IUHKA, JKEJe3a
(I) u xenesza (I1I), menu (II), HabnrOAEHUE M ONMCAHUE TTPOLIECCOB OKpAILIMBAHUS
IJJaAMEHU HWOHAMHU HATpHs, Kajuus U Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PELICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeunime
METAJUIBl U UX COCTUHEHUS.

XHUMHUSA ¥ OKpPY:KaAK0IIasA cpeaa

BemectBa m Mmarepuansl B IOBCEIHEBHOM >KU3HM YeJIOBEKa. be3oracHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momornis npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKallell cpeabl (MpeAesibHas AOMyCTUMAast
KOHLIeHTpalus BeulecTB, aanee — [IJIK). Ponb xumMuu B pelieHuu 3K0JI0rHYeCKUX
npooiiem.

Xumuueckuii IKCnepumenm:

U3y4eHHEe o0pas3loB MaTepHaioB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Meswcnpeomemmnbwie ceasu



Peanm3amnuss MeXIMpeIMETHBIX CBS3€H NMpH WM3YyYCHHH XHMHH B 9 Kiacce
OCYILIECTBISIETCSI 4epe3 HCIOJb30BaHUE KaK OOIMHUX E€CTECTBEHHO-HAYIHBIX
MOHSATUH, TAaK U TOHSATUHN, SBJSIONIUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAyYHBIM (DAKT, TUMIOTE3a, 3aKOH,
TEOpHs, aHajdW3, CHUHTE3, KIacCHUpUKaIUsi, TEPUOIUYHOCTh, HaOIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAaHUE, H3MEPEHHUE, MOJETb, SBJICHHE, MapHUKOBBIN
s exT, TeXHOIOTHSI, MAaTEPUATIBL.

®dwusuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
W30TOMbI, PAANOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYECKUN 3apsiji, MPOBOIHUKH,
MOYIIPOBOJHUKH, TUAJICKTPUKU, (DOTORIEMEHT, BEIIECTBO, Telo, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITMIECKAsT
pemérka, CIJiaBbl, (PU3NYECKUE BETUYUHBI, €AMHUIIBI W3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/TbI, COTHIIE.

buonorusi: dorocunTes, npixanuwe, Ouocdepa, IKOCHCTEMA, MUHEPATHLHBIE
yI0OpeHUs, MUKPOAJIEMEHTHI, MaKPO3JIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOIBI,
TOJIC3HBIC UCKOITaeMbIe, TOTTUBO, BOIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBDI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHS MPOTrPaMMBbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ€¢ OOYYEeHHMS] XUMUHU B €IUHCTBE Y4YeOHOH U
BOCIIUTATEJIbHON €SI TETbHOCTH B COOTBETCTBUU C TPATUILIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHITHIMU B
oOlllecTBe TpaBWJIaMHd U HOPMaMHU IIOBEJICHHS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHMS, CAMOPA3BUTHS U COMAIIU3AIMH 00 yJatOIIUXCsl.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXAlOT  TOTOBHOCTh  OOyYaromIuXxcs
PYKOBOJICTBOBATBCA ~CUCTEMOM MO3WTHBHBIX LEHHOCTHBIX OpUEHTALUUM U
pPaCLIUPEHUE OMNbITA IEITEILHOCTA HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOI'O OTHOLIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACJEOUI0, TIOHUMAaHHS 3HAUYEHUS XUMHYECKOM HAyKH B KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANIETh JAOCTOBEPHOU WHpOpMaIruei o
MEePEAOBBIX JOCTUAKEHUSIX U OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MHUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

NPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUiIaX MEKIMYHOCTHBIX
OTHOILIEHUM B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTHU B OOIIECTBEHHO
MOJIE3HOM,  ydeOHOMCCIEIOBAaTENbCKOM,  TBOPYECKOM W JOpYruX  BUAax
JESTENbHOCTH, TOTOBHOCTH K pPa3HOOOpPA3HOH COBMECTHOH MAESTENbHOCTU MpH
BBITIOJTHEHUW Y4YEOHBIX, TIO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUH XWMHYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B Tpollecce ITOW y4eOHOW JeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJACHME MW TOCTYNKM CBOMX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI O MO3HAHUA:

MHPOBO33PEHUYECKHUE TPEACTABICHUSI O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH WU COCTaBIISIOLIUE
OCHOBY JJIl IOHMMaHUsl CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOIbI, B3aUMOCBS3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJy4YEHUE HOBBIX 3HAHUH MO
XUMUHU, HEOOXOMUMBbIE NJisi OOBSICHEHHS HaAOJI0IaeMbIX TMPOIIECCOB M SIBJICHUH,
MO3HABaTEIbHON, WH(OPMAIMOHHON M YWUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOATENIbHOM paldoThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOr, TOCTYNMHBIMU TEXHUYECKHUMHU CpEeICTBaMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYCHHUIO W TO3HAHWIO, JFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa30BaHMIO, MPOEKTHOM U  HMCCIEN0BATEIbCKON
JIESITENHPHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHHUS B
JIATbHEUIIIEM;

4) popMupoBaHusi KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KW3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHE IOCIEACTBHI U
HEIMPUATUE BPEAHBIX MPUBBIUEK (YHIOTPEOIICHUS aJIKOTOJIsI, HAPKOTHUKOB, KypEeHUs),
HEOOXOIUMOCTH COOJIIOJIEHUsI MpaBWil  0€30MacHOCTH TpU  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOM KU3HU;

S) TpyA10BOro BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3y4EHHUI0 podeccuii 1 TpyAa pa3IuyHOro poja,
YBaXEHHUE K TPYAy M pe3yjbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHUs TMPEIMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHJMBUIYAJIbHON TPAEKTOPUU MPOIOLKEHHST 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenHoi npoecCuoHaNbHOM IeITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH QIAITUPOBATHCS B MPOPECCHOHAIBHON CPElIe;

6) 3K0JI0rM4€eCKOro BOCIIUTAHMSI:

DKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3zomacHOro oOpasza >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3HYECKOMY W TICHXHYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTU COOJIOJICHUS
MpaBuJ1 OE30MMaCHOr0 TTOBEACHHUS MPU padOTE C BEIIECTBAMU, a TAKXKE B CUTYaIIUIX,
YIPOXKAIOLIKUX 3I0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy9aeMble MPU U3YYCHUH XUMHH, IS
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPYXKaroUIel MPUPOIHON cpeoi, AJis MOBBIIECHUS
YPOBHSI  DKOJIOTHYECKOW  KYJIbTYPhl, OCO3HAHHS TJ00aTbHOTO  XapakTepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed UX PEIICHUs] MOCPECTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHMKATHUBHOM U COLIMATIbHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pE3YJbTAaTOB BBIACISIOT 3HAYUMBIC IS
(GbopMHUpOBaHUS MHUPOBO33pEHHS OOIEHAYYHbIE TMOHATUSA (3aKOH, TEOopHs,
MPUHITUI, TUIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIE
HCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPeIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



HayYHOW KapTHHE MHUpPA, U YHUBEpCalbHbIC ydeOHbIC NEHCTBUS (TIO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISTUBHBIC), KOTOpPhIE OOECreYnBaroT (GOopMHpPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUTAHHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOMU
JESITEeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

ba3oBble Jornueckue aeCTBUSA:

YMEHHUS HWCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHWI: PacCKPhIBATh CMBICII XUMUUYECKHX TMOHATUN (BBIACISATh UX XapaKTEPHBIE
MPU3HAKH, YCTaHABIUBATh B3aUMOCBSI3b C JPYTUMHU TIOHATHSMH), WUCIOIH30BATh
MOHSTHUS U1 OOBSICHEHUS OTNIEIBHBIX (PAaKTOB U SIBJICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPHH ISl KIACCH(PUKAIMA XMMUYECKUX BEIISCTB M XMMHYECKUX DPEaKITUH,
yCTaHABJIMBATh TMPUIUHHO-CJICACTBCHHBIC CBS3M MEXIAY OOBEKTaMU H3ydEHUS,
CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYyKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeNaTh BBIBOJBI 1 3aKTFOUCHUS;

YMEHHE TMPUMEHATh B TIPOLECCE TIO3HAHUS TOHATHS (MpPEAMETHBIE U
MeTanpeaMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCTIONb3YeMbIE B XUMUH,
peoOpa3oBhIBaTh MIUPOKO MPUMEHSEMbIE B XMMHUHU MOJICIbHBIC MPEICTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJI JJIeMEHTa), XUMU4eckas (opMyna U ypaBHEHUE
XUMHUYECKON PEaKIuu — NPHU PEIICHUU y4eOHO-TT0O3HABATEILHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTHHBIX TMPEJCTABICHUN BBIABIATh U XapPaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKH M3y4aeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHYECKUX PEaKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CJICICTBEHHBIE CBS3U U
MIPOTUBOPEUHS B U3YIAEMbBIX MPOIECCAX U SIBJICHUSIX.

Bba3oBble ucciaenoBarebCcKkHe AeCTBUA:

YMEHHE HCITOJIb30BaTh TOCTABJIEHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKKe B KAd4eCTBE OCHOBBI IS (OPMHUPOBAHHS THUIOTE3BI IO
MIPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUMH;

NpPUOOPETEHUE ONbITa MO IUIAHWPOBAHUIO, OPraHU3AlMA W TPOBEICHUIO
YUYEHUYECKHX OJKCIIEpUMEHTOB, YMEHHE HaOoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIFHO MPOTHO3UPOBATH €0 Pe3yJbTaT, GOpMyIUpoBaTh 0OOOIICHUS U
BBIBOJIBI ITO Pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIICOBAHUS, COCTABIISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ nundopmanueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HWHOOPMAIUIO
pa3MYHBIX BUAOB U (HOPM MPEICTABICHHS, TTOTy4aeMyI0 U3 Pa3HBIX UCTOYHHKOB
(HaydHO-TIONYJISIpHAs. ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHMsI, CIPABOYHBIC
mocobusi, pecypcsl MHTepHETa), KPUTHUECKH OICHUBATh MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(GOPMAITHIO;



yYMEHHE MPUMEHSTh Pa3jIMuHble METOJbl M 3aMpoChl MPU MOUCKE U OTOOpE
UH(OpPMAIIMM W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX [JISl BBIIIOJHEHHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 ONPEEIEHHOTO TUIIa, MPUOOPETEHHE OMBbITa B
o0JacT  HCMOJb30BaHUS  HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIa/ICHHE KYJIbTYPON aKTUBHOI'O UCIOJIb30BAaHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMpPATh ONTUMAIbHYIO (OpMY MpeacTaBieHuss HHHOpMALK U
WUTIOCTPUPOBATh peIIaeMble 3a/adyd  HECIOXHBIMH CXEMaMH, JguarpamMMami,
npyrumu hopMamu rpaduKe ¥ 1X KOMOWHAIISAMU;

YMEHHE HCMOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce y4yeOHOM H
HCCIIEZIOBATEIbCKOM NIeATENbHOCTH MH(MOPMALMIO O BIUSHUM NPOMBIILICHHOCTH,
CEIIbCKOTO XO35ICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAKOIIEW IPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIe NelcTBUS:

yMEHHUS 3aJaBaTh BOIMPOCHI (B Xoje Auajora U (Wiu) JUCKYCCHHU) TIO
CylmlecTBy  oOcyxaaemMoid  Tembl, (OPMYIUPOBaTH CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOAKEHHON 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJYyYEHHbIE  pe3yibTaTbl  IO3HABATEILHOM
JESITENbHOCTH B YCTHBIX M NHUCHBMEHHBIX TEKCTaxX; JeNaTh MPEe3CHTALNIO
pPE3yJIbTATOB BBIMOJHEHUSI XMMHUUYECKOrO0 3KCIEpUMEHTa (1a00paTOPHOrO OMbITA,
n1abopaTopHOM pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUS y4e€OHOTrO COTpPYIHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABATEIbHOM U HCCIIEJOBATEIbCKOM  JIEATENbHOCTH  MPU  PEUICHUH
BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE y4yéTa OOIIMX WHTEPECOB U COIJIACOBAHUS
no3uuid (00CyxaeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JIEUCTBUHM, ONpeleieHHe KPUTEpUEB IO OILIEHKE KayecTBa
BBITIOJITHEHHOM paOOTHI U Jpyrue).

PeryasiTuBHBIe YHUBepcalbHbIe y4eOHbIe 1eiicCTBUA:

YMEHHE CaMOCTOSITENbHO OIpPEAETATh e JEATENbHOCTH, IJIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Haubosee 3(hPpeKTUBHBIE CIOCOOBI pelIeHusl yIeOHbIX U
MO3HABATENBHBIX 3a7]a4, CaMOCTOSTENFHO COCTAaBJSITh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA AJITOPUTM  JEUCTBUUA MPU BBIIIOJHEHUM 3aJaHUA C Y4ETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OLIEHWBAaTh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IENH, YMEHHE
HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUH 3a/1aHUM.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3yabTAaTOB IO OCBOCHHIO 005S3aTEIbHOIO
COZIepXaHMsl, YCTAaHOBJICHHOI'O JaHHOW (QenepanbHON paboyeil mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOUIMMHUCA Hay4yHbIE€ 3HAHUSA, YMEHUS M CHOCOOBI



NEUCTBHM, BHIABI JIEITEIBHOCTH IO IIOJYYEHHIO HOBOIO 3HAaHUA, €ro
UHTEpPIpETAluy, MPeoOpa30BaHUIO W TMPUMEHEHUIO B PA3UYHBIX YYEOHBIX H
HOBBIX CUTYAalHSIX.

K xonIy oOyuenus B 8 kiiacce npeMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YJAIOLIUXCS YMEHHIA:

e PpACKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKMX IMOHSATHW: aTOM, MOJEKYIa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIIHAA U HEOAHOPOJIHASA), BAJIECHTHOCTh, OTHOCUTENbHASA aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIIPHas Macca,
MaccoBasi J10JI1 XUMHUYECKOT0 3JIEMEHTAa B COSAMHEHUH, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOT4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHMS, XMUMHUYECKasi peakuus, Kiaccuukanus peakuuid: peakuuu
COCIIMHEHHUSI, PpEaKLHMH pa3JIOKEHUs, pEaKUUH 3aMELICHUs, pPEeaKIuu
0o0OMEHa, K30- U DHIOTEPMHUYECKUE PEAKIINH, TEIUIOBOU A((PEKT peakiuu,
AIpO aToOMa, JJIGKTPOHHBIM CJIOW aToma, aTOMHas OpOWTallb, paanycC
aToMa, XMMHUYECKasi CBS3b, MOJSIpHAS W HENOJISIpHAs KOBAJIEHTHAasl CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJIs BeEIeCTBa
(mpoLieHTHAs! KOHIIEHTpallKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX MOHATUA U
IPUMEHSATH 3TU NOHITHS NPU OMUCAHUU BELIECTB U UX MPEBPALLECHUIA;

e HCIOJB30BaTh XUMHUYECKYI0O CHMBOJIUKY JJi COCTaBlieHUs (HopMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLINI;

e ONpPEIENATh BAICHTHOCTH aTOMOB 3JIEMEHTOB B OMHApHBIX COECAUHEHMSIX,
CTENEHb  OKUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
PUHAJIEKHOCTDh BEIIECTB K OINPEACIEHHOMY KJIAcCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSX;

e packpeiBath cMmbicn Ilepmognueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE TNEPHUOANYECKONM 3aBHUCHUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT MX mnonoxeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HHsI, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBaTh TaOanuHylo Qopmy Ilepronnueckoit
CHUCTEMBl XMMHMYECKHX DJJIEMEHTOB: pa3iauyaTb [OHATHS «TJIABHAs
noarpynna (A-rpymmna)» u «nodounas noarpymnmna (b-rpynma)y, mansie u
OoJbIIME TNEepUobl, COOTHOCUTH OOO3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuogmdeckas cucremMa XuUMHYECKHX dyeMmeHToB J[. .
MenpneneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sSapa, oOlee Yucio dJIEKTPOHOB
U pacrpeiesIeHne UX MO0 JEKTPOHHBIM CIOSIM);

KJIACCU(UIIUPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKHUE peakiuu (10 YUCIAYy M COCTaBY YYACTBYIOIIMX B pPEaKIMU
BEIIECTB, N0 TEIIOBOMY 3 (deKTy);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHUE CBOWCTBA BEILECTB
Pa3IMYHbBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHHUU COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHS XUMHUUYECKHUX IMPEBpAIlCHUI B
Pa3IMYHBIX YCIOBUSX;

BBIUKCIISAITH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIDHYIO ~ Macchl
BEIIECTB, MAacCCOBYIO JIOJNIO XUMHUYECKOrOo »JJeMeHTa 1o ¢opMmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOU PEaAKIIUU;

NPUMEHSTH OCHOBHBIE OIEpaIlMi MBICIUTENbHON AESTEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTeMATHU3aIUIo, KIIACCU(PUKAIIMIO,
BBISIBIICHHE NPUYUMHHO-CIECJICTBEHHBIX CBA3€H — i1 M3Y4YEHUS! CBOWCTB
BEUIECTB W XMMHMUYECKMX pEaKlMi, €CTEeCTBEHHO-HAYYHbIE€ METO/IbI
NMO3HAHUsA — HaOMOIeHWe, W3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cienoBaTh  IpaBWJIaM  [OJb30BaHUS ~ XUMHYECKOM  TOCYyIOM U
nabopaTopHbIM 00OpYJOBaHWEM, a TaKXe IMpaBUiaM OOpaIIeHHus C
BEUIECTBAMU B COOTBETCTBUUM C HHCTPYKIMSMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMONYYCHUI0O U COOMPAHUIO
razoo0pa3HbBIX BEHIECTB (BOJOPOJa M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMPEIECIEHHON MacCOBOM JOJEHW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XMMHUYECKHE  AKCHEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C TTOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U JPyrue).

K koHIy 00yueHus B 9 kjacce npeMeTHbIE Pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00yJAIOLIUXCS YMEHHIA:

pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTHOH, aHWUOH, IIPOCTOE BEILIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEIECHb
OKHUCJICHMS, XUMUYECKas PeaKIusi, XuMHUUYecKasl CBs3b, TEIIOBOU 3 eKT
peaKkiuy, MOJdb, MOJSAPHBIA  00BEM,  PAcCTBOP,  AJIEKTPOJHUTHL,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, KaTalu3arop, XHWMHYECKOEe paBHOBecHE, OOpaTUMble U



HeoOpaTUMbIE pPEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE pPEAKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAHOBIICHUE,
aJoTponusi, aM(pOTePHOCTh, XUMUYECKasi CBs3h (KOBaJCHTHAsi, MOHHAs,
MeTa/lInyecKas), KpUCTAJUIMUecKas pemérka, KOppo3us METaIIOB,
CIUJIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, TMpeaeabHO JAOMyCTUMAas
koHueHntpauus [1/IK BemecTsa;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX NOHATHI U
MPUMEHSIThH 3TU MTOHSATHSI IPU OMKUCAHUU BEIIECTB U X MPEBPALICHU;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJII COCTaBlieHUs (HopMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLIUI;

ONPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K
ornpeneaéHHOMY KIIAcCy COEQUHEHHM 1o ¢opmysaMm, BUJ XUMUYECKOU
CB3M (KOB&JICHTHAs, WMOHHAsg, METAJUIMYecKas) B HEOPraHWYECKHUX
COCJIMHEHUSIX, 3apsii MOHA M0 XUMHUUYECKOU (opMyre, XapaKTep Cpeabl B
BOJHBIX PAacTBOpaX HEOPraHWYECKUX COCIMHEHUMU, TUM KPUCTAIUTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona [[. U. Menneneea u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIUCHIBATh M XapaKTepHU30BaTh
Tabymunyio dopmy I[lepuonnyueckoil CUCTEMBI XUMHUUYECKHX AJIEMEHTOB:
paznuyaTh TOHATHS «rJIaBHas mnoarpynmna (A-rpynmna)y W «modouyHas
noarpynmna (b-rpynmna)», mameie u OonbIIM€ TMEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPhIE HMEIOTCI B TIEPUOAMYECKOM Tabauie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, oOIee YHCIO JJIEKTPOHOB U
pacmpeieieHue HX MO DJIGKTPOHHBIM  CJOsIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COCAUHEHUN B
npeAeiax MallblX MEPUOJIOB U TJIaBHBIX HOJATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(UIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKHUE peakiuu (10 YUCIAYy W COCTaBY YYACTBYIOIIMX B pPEaKIMU
BEIIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEHU(DUUECKHE XUMHYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEHIECTB, MOATBEPXKAAsl OMMCAHUE
IpUMEpPaMHU  MOJIEKYJISIPHBIX M HWOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUU;

COCTaBISITb yPaBHEHUS DJIEKTPOIUTUYECKOW JIMCCOLMAIIMU  KHUCIOT,
LIEIIOYEH U COJIEU, TTOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMEHa, YpaBHEHUS peakIuii, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3HM MEXK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB,
pPacKphIBaTh CYITHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX  PEaKIUi
MIOCPENICTBOM COCTAaBJICHHS DJIEKTPOHHOTO OajlaHca dTUX PEeaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHMsI XMMHUYECKHX TMPEBpAIICHUA B pa3IMUHBIX
YCIIOBHSIX;

BBIUHCIISATH OTHOCHUTEIBHYIO MOJIGKYJSIPHYIO ¥ MOJISIPHYIO  MacChl
BEIIECTB, MAacCOBYIO [OJI0 XHMHUYECKOrO »JJieMeHTa 1o (dopMmyre
COCIMHEHMSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYCCKON PEaKITNH;

coOmomaTe  TMpaBWiIa  MOJIb30BAHUSA  XUMUYECKOW  TMOCYAOW U
nabopaTopHbIM  00OpYyIOBaHMEM, a TaKKe IMpaBuja OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TMONYYCHUI0O U COOMpPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa U YIJIEKHUCIIOTrO rasa);

NPOBOJUTh  PEAKIMH, MOATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapoonar-, ¢ocdar-, cuiMkar-, cyiabdar-, THIPOKCH-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaxX HEOPraHWYECKHUX BEIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIli MBICIUTEILHON JAESTEIPHOCTH — aHAIN3
W CHHTE3, CpaBHEHHE, O000IIeHNe, CHUCTEMATU3AlNI0, BBISIBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSI3ed — I WM3YYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €CTeCTBEHHO-HAyYyHbIE METOABl TO3HAHUS —
HaOJIFO/ICHUE, M3MEPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peanbHBIA H

MBICJICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMI

OBPA30OBATEJIbHOM NPOT'PAMMBbBI

8 KUIIACC

Kon
NpoBepsieMoro
pe3yabTrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThl 0CBOCHUS OCHOBHOM
06p330BaTeHLHOﬁ nmporpamMmmbl OCHOBHOI'O 061[161"0 oﬁpasoBa}mﬂ

1

ITo Teme: «IlepBoHayanbHbIE XUMHUYECKUE TOHATHS»

1.1

pPAacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHATHI: aTOM,
MOJIEKYJa, XUMHUYECKUH 3JIEMEHT, IpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OAHOpPOAHAs M HEOAHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEIbHAs AaTOMHAasT M MOJIEKYJIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIPHas Macca, MaccoBas [JOJI1 XMMHYECKOIO
JJIEMEHTa B COEJMHEHUH, MOJLSIPHBIH 00BEM, XMMHYecKas peakius,
KJacCU(UKalus  peakUuid:  peakuuu  COCIMHEHUs,  peakUuu
pa3NOXKEHMs, pPEAaKUWH 3aMelIeHUs, peakiuu oOMeHa, 5K30- |
DHJIOTEPMUYECKUE DPEAKIHH, TEIIOBOM 3((EeKT peakmuu, pacTBop,

MaccoBas J0Jis BellecTBa (IPOLEeHTHas! KOHLIEHTPallks) B pacTBOpe

1.2

HUIUTIOCTPUPOBATL B3aWUMOCBA3bL OCHOBHBIX XHMHUYCCKUX MOHITHH H

IMPUMCHSATD 3TH NMOHATUSA TP OMMMCAHWUN BECUICCTB U UX npeBpameHm"I

1.3

UCIOJb30BaTh XMUMHUYECKYI0 CHMBOJMKY AJI COCTaBJE€HUS (OpMYII

BELIECTB U YPAaBHEHUI XUMHYECKUX PEaKLIUN

1.4

PpacCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHA, 3aKOHa

ABorazipo

1.5

OnpeACIATh BaJICHTHOCTb aTOMOB DJIEMEHTOB B 6I/IHaprIX

COCAMHCHUAX

1.6

KJIacCU(HUIMPOBATh XUMHUYECKUE peaKIuHu ([0 YUCIYy U COCTaBy

YYacCTBYIOLIMX B PEAKIIMH BEILECTB, [10 TEIIIOBOMY 3PP EKTY)

1.7

BBIYHUCIIATHE OTHOCUTCIIBHYIO MOJICKYJEIPHYIO W MOJEIPHYIO MAcCChl

BCIIICCTB




1.8

BBIYHUCIISITH MACCOBYIO JIONIO XMMHUYECKOrO 3JeMeHTa Mo (opmyie

COCIMHCHHS,

1.9

BBIYHUCIIATH MACCOBYIO JTOJIIO BECIICCTBA B PACTBOPEC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl IMO3HAHUS — HabIIoeHue,
U3MEpeHHe,  MOJENUPOBaHUE,  JKCHEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxneimmue NpeACTAaBUTCIIM HCOPraHUYICCKUX BCIICCTB»

2.1

packpbeIBaTb CMBICJI OCHOBHBIX XWUMHYCCKUX MOHATHH: OKCH I,

KHcCj10Ta, OCHOBaAaHHC, COJIb

2.2

OIpeAcCiATh NMPUHAICIKHOCTL BCIHICCTB K OHpG,He.HéHHOMy KJ1accy

COEIMHEHMH 110 popMyiaM

23

KJIaCCU(PUIIMPOBATh HEOPraHUYECKHUE BEILIECTBA

24

XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XHMHUYECKHE CBOMCTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXAas ONMUCAHUE MPUMEpaMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYOIIUX XUMHUYCCKUX peaKum"I

2.5

IMPOrHO3UpPOBAThH CBOMCTBAa BeNIECTB B 3aBUCUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHYCCKHUX

HpeBpaH_leHI/If/'I B PA3JIMYHBIX YCIIOBUAX

2.6

clleoBaTh IpaBUJaM  IOJIb30BAHUA XUMHUYECKOM MOCyIod U
71a00paTOpHBIM 00OpYJOBAaHUEM, a TaKKe IMpaBUIaM OOpalIeHHs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKLUMSAMHU II0 BBIIIOJIHEHHIO
1a0b0paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHHIO U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOAA), MPHUTOTOBICHUIO
pacTBOPOB C OINpPENEeNEéHHOM MaccoBOM JOJEd PacTBOPEHHOTO
BELIECTBA, [IJIAHUPOBATh U MPOBOJIUTh XUMHUECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIEOYEM M KHCIOT C IOMOIIBIO

UH/INKATOPOB (JTakMyc, (eHoadTanent, MEeTHIOpaHK U IpyTrHe)

2.7

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUECKON pPeaKIiu

I[To Teme: «llepuommueckuii 3akoH u llepuonmueckass cucrema
xumuueckux saemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumundeckas cBI3b. OKHCINTEIIBHO-BOCCTAHOBHUTEIILHEIC pCaKuu»

3.1

PACKPLBIBAThL CMBICJI OCHOBHBIX XHMHWYCCKHX MMOHSATHH: AApPO aToma,
BHCKTpOHHHﬁ cJou aToMa, aTOMHasAz 0p6I/ITaJ'IB, paaupyc arTtoma,

XUMHUUCCKaA CBA3b, IOJSIpHAd KW HCIIOJApHAsA KOBAJICHTHASA CBA3b,




ANEKTPOOTPULIATENBHOCT, HWOHHAsl CBS3b, HWOH, KaTHOH, AQHHOH,

CTCIICHb OKUCIICHUA

3.2

KJ'IaCCI/I(l)I/ILII/I];)OBaTB XUMHYCCKHUEC 3JICM CHTBI

3.3

OIUCHIBATh M XapaKTepHU3oBaTh TaOIMuHyr ¢Gopmy [lepuomudeckoit
CHCTEMbl XHMHYECKHX 3JEMEHTOB: pa3JIM4aTh TOHATHS «TJIaBHAs
noarpynmna (Arpymnma)» u «mobounas mnoarpynmna (brpymnma)y,

«Mainple» U «OOJIBIINE) Iepruoabl

34

packpeiBaTh cMbicn Ilepuomnueckoro 3akona .M. Menpaeneepa:
JIEMOHCTPUPOBATH MOHUMaHWE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX mNoyiokeHuss B Ilepmoamueckoit

CUCTEMC

3.5

COOTHOCHTh  O0O3HA4YeHHUs, KOTOpble HMEIOTCA B  TabiuIe
«ITepuonnueckas cucrema XUMHYECKHUX 3JIEMEHTOB J..
MeHnneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsi sjpa, oOIee Yucio

QJICKTPOHOB U PACHPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OnpeaACIATh CTCIICHb OKHUCJICHUA 3JIEMECHTOB B 6I/IHaprIX

COCAMHCHUAX

3.7

ONpEeNeNsTh BHUJ XUMHUYECKOW CBS3M (KOBAJEHTHAss M HOHHAas) B

HCOPraHN4Y€CKUX COCAUHCHUAX

9 KUIACC

Kon
NpoBepsieMoro
pe3yabTrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThl 0CBOCHUN OCHOBHOM
Oﬁpa30BaTeﬂLHOﬁ nmporpamMmmbl OCHOBHOI'O 061[161"0 06pa3013amm

1

[To Teme: «BemiecTBO 1 XUMHUUYECKasT PEAKIUS)

1.1

pacKkpbIBaTh CMBICI OCHOBHBIX XHUMMUYECKMX IOHSATUH: pacTBOp,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAs AUCCOLMAlIMS,
peakuMM MOHHOI'O OOMEHAa, KaTajM3aTop, XUMHUYECKOE paBHOBECHE,
obpaTruMble u HeoOpaTHMBble peakuuy,
OKHCJIMTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHUCIIUTENb,
BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAHOBJEHHME, aJJIOTPOMMS,
aM(pOTepHOCTh,  XHUMHUYECKas  CBs3b  (KOBaJeHTHAas, HWOHHafi,

MCTaJIJII/I‘-IeCKaH), KpucTalJIn4ecKasd pCIJ_IéTKa, CIJIaBbl, CKOpPOCTb




XUMHAYECKON pEaKIHHU

1.2

HIUIIOCTPUPOBATL B3dUMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MOHITHHA U

IMPUMCHATD 3TH IMOHATHUSA IIPHU OIMMCAHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHMS HJIEKTPOJIUTUUYECKON IUCCOLMALMHU KHCIIOT,
HIETIOYEN U COJIEW, TOJHBIE U COKPAIIEHHBIE YPaBHEHUS PEAKIUU

MOHHOI'0 0OMeEHa

1.4

PACKpPbBIBATh CYHIHOCTb OKHUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKL{Hﬁ

MMOCPECaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKLUH

Ilo Temam: «Hemeramuipl U UX coequHEHUS» U «MeTamipl U HUX

COCAHNHCHU A

2.1

XapaKTepu30BaTh (ONUCHIBATH) OOIIME U CIEUPUUECKHE XUMUYECKHE
CBOMCTBAa MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKAAs OMMCAHUE
IpUMEpaMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIMX

XUMHUYCCKHUX pCaKHHﬁ

2.2

COCTaBJIATL YpPaBHCHUA peaKHHﬁ, MOATBECPKAAOIINX CYHICCTBOBAHHUE

TEHEeTHYSCKOM CBSI3HU MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIAaCCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BCIUICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKUX HpCBpaIJ_ICHI/II\/'I B PA3JIMYHBIX

YCIOBUSAX

24

clieoBaTh IIpaBWJIaM  IOJb30BAaHUS XUMHYECKOH MOCylol u
71a00paTOpHbIM 00OpYJOBAaHUEM, a TaKKE IpaBUJIaM OOpaleHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLMSAMH I10 BBIIIOJIHEHUIO
7a00paTOPHBIX XMMMYECKMX OIBITOB IO MOJIYYEHUIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIIOro ra3a)

2.5

NPOBOJMTh PEaKIUH, TOATBEPKAAIOIINE KAYeCTBEHHBIH COCTaB
pa3IMYHbIX BEIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPU-,
Opomuza, woaua, kapOonar, docdar, cunamkar, cyiabdar,
TUAPOKCHIMOHBI, KATHOHBI aMMOHHS, WOHBI W3YYEHHBIX METAILIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB

[To Teme: «XuUMHUS U OKpY’KaIOIIAs Cpeaar»

3.1

PaCKpbIBaTh  CMBICII  OCHOBHBIX  XMMHYCCKHX MMOHSTHH: HﬂK

BCIICCTBA; KOPPO3U MCTAJIJIOB

3.2

IMPUMCHATL OCHOBHBLIC OIICpaliun MBICTUTEIIFHON JACATCIIbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O0OIIEHHEe, CHUCTEMAaTU3aIHIo,
BBISIBJIGHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€d — M HU3Yy4YeHUs
CBOMCTB BEIECTB M XUMHYECKUX PEAKIUN; €CTeCTBEHHOHAYYHbIC
METONIbI TO3HAHUS — HAOJIOJCHNE, W3MEpPEHUE, MOJEIMPOBAHHUE,

9KCHEPUMEHT (peasbHbIN U MBICICHHBIN)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblil 3JIEMEHT COICPKAHUSA

1

HepBOHaLIaJ'IBHBIe XUMHNYCCKUC ITOHATU A

1.1

[Ipenmer xumuu. Ponb XMMUM B KM3HHM 4e€lOBeKa. XMMHS B CUCTEME HayK.
Tena m BemiectBa. du3nueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

1.2

ITonsTHE O METOAAaX IMO3HAaHUA B XUMUH. Yucteie BECUICCTBA U CMECCH. Cnoco0On1

paszesieHns cMecen

1.3

ATOMBI © MOJICKYJIBI. Xumuueckue daeMeHTbl. CHMBOJIBI  XMMHYECKHX

SJICEMCHTOB. HpOCTBIG " CJIOXKHBIC BCIICCTBA. ATOMHO-MOJIGKyJI?IpHOe YUCHUC

1.4

Xumudeckas Q)OpMy.]'Ia. BajleHTHOCTE aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
ITOCTOSAHCTBA cocCTaBa BCIICCTB. OTHOCUTEILHAS aTOMHasda macca.
OtHOCHUTENbHAS MOJICKYJISIpHas Macca. MaccoBas J0JId XUMHUYCCKOI'o 3JICMCHTa

B COCAMHCHHUHA

1.5

KommyectBo BemectBa. Moabs. MomsipHas macca. B3auMoCBs3b KOJIHMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €OUHUI] BemectBa. Pacuérel mo ¢opmynam

XUMHYECKHUX COCTUHEHUMN

1.6

®usnueckre U XMMHUYECKUE SIBJIICHHS. XMMHYECKas peakuus U €€ NMPU3HAKU.
3aKOH COXpaHEHMsI Macchl BELIECTB. XUMHUUecKkue ypaBHeHUs. Kiaccupukanus

XUMHUYECKUX peakUuuil (COeAMHEeHHUs, pPa3IoKeHHs, 3aMelleHus, 0OMEeHa)

1.7

XUMHYECKHN YKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOMU MOCYI0H, ¢ IPaBHIIAMU
paGoTel B jabopaTtopuu U npuémamu oOpalieHus ¢ J1abopaTOPHBIM
000pyZOBaHUEM, HM3y4yeHME M ONHCaHWE (U3MUECKHX CBOMCTB 00pa3LoB
HEOPraHMYEeCKHX BEIIECTB, HaOuoJeHue (u3ndyeckux (IUIaBJI€HUE BOCKa,
TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTyINKe, KHIIEHHE U KOHJEHCalus BOJbl) U
XMMHMUYECKUX  (TOpeHHE  CBE€YM, NpPOKAJMBAHWE MEAHOW  IPOBOJIOKH,
B3aUMOJIECTBHE MeJla C KHUCIOTOM) sIBJIEHUM, HAOIIOJEHHE U ONHCAHUE
IPU3HAKOB MPOTEKaHUs XUMHMUYECKMX peakuui (pas3okKeHHe caxapa,
B3aMMOJCHUCTBUE CEPHOW KHCIOTHl C XJOpPUIOM Oapusi, pas3lioKeHHE
ruznpokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOZAEHCTBUE )Kelle3a C pacCTBOPOM

comu meau(Il), usyuenue cnocoboB paszzueneHus cMecei (C MOMOIIbI0 MarHuTa,




¢wibTpoBaHME, BBIIApUBAHUE, AUCTUIUIALUSA, XpoMatorpadus), MNpoBEIEHUE
OYHUCTKH IOBAPEHHON COJIU, HAOIIOACHHUE U ONMCAHUE PE3YJIbTATOB IIPOBENECHUS
OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MacChl, CO3JaHHE Moeien

MOJIEKY (IIIapOCTEPKHEBBIX)

Baxxneiimme npeacTaBuTEIM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciaopom — 3JeMEHT W MpPOCTOe
BemiecTBO. HaxoxkeHne kucinopoma B mpupoje, (pu3nueckue m XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucimopoaa. CrocoObl
MONYyYSHHS] KHCIIOpOoAa B J1a0OpaTOPHUH M MPOMBIIUICHHOCTH. KpyroBopot

Kucinopozaa B npupozae. O30H — auioTpornHas MoAu GUKaLKs KUCI0poaa

2.2

TenoBoii 3ppexT XMMHUECKON peakuu, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHJIOTEpMUYECKHE peaklru. ToIlIuBo: yrojis U MeTaH. 3arpsa3HeHHE BO3/1yXa,

ycuJieHUe MapHUKOBOro 3 dexTa, pa3pyuieHne 030HOBOTO CII0s
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Bonopon — anemenT u npocroe BemectBo. HaxoxaeHue Bomopoga B NpUPOAE,
¢usnyeckue M XUMHUYECKHE CBOMCTBA, INPHUMEHEHHE, CHOCOObI IOTyYEHHS.

Kucaote! u comn
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Mounsipablil 00bEM razoB. Pacuérbl 10 XUMHUYECKUM ypaBHEHUSAM
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®usnyeckne cBoiictBa BoAbl. Boma kak pactBOopuTEnb. PacTBOpBL
HaceinienHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTE BELIECTB B BOJE.
MaccoBasg nons BelecTBa B pacTBOpe. XHMMHUYECKHE CBOWCTBA BOJBL
OcHoBaHus. Posib pacTBOpoB B Ipupoie U B XKU3HU 4enoBeka. Kpyrosopor
BOABl B Ipupojie. 3arpsA3HEHUE NpUpPOAHBIX BoA. OXxpaHa U OYUCTKA

IMPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranuueckux coeauHenuil. Oxcuawsl. Krnaccupukarus
OKCHJIOB: coJieoOpasytomme (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIe) U
HecosieoOpaszyromme. HomeHknatypa okcuaoB. DuU3WYECKHEe M XUMHUYECKHE

cBolicTBa OKcHIOB. [losryyeHue okcuaoB

2.7

OcnoBanuga. Knaccudukanus ocHoOBaHUM: MENOYM U HEPACTBOPHMBIE
ocHoBaHus. HoMmeHknaTypa ocHoBaHui. du3nueckue U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [lonydenue ocHOBaHUNI

2.8

Kucnotel. Knaccudukarmus kuciaor. Homenknatypa kucior. dusnueckue u
XUMHYECKHE CBOWCTBA KHUCIOT. Psan aktuBHoctH MetauioB H.H. Bbekerosa.

[Tony4yenue xucior

2.9

Comu. Homenkiatrypa coseli. dusnueckue M XMMHUYECKHE CBOMCTBa COJIEH.

[Toy4yenue conen




2.10

T'eneTnueckas cBA3b MCXKAY KilIaCCaMU HECOPraHNUYCCKUX COCHI/IHCHI/Iﬁ

2.11

XUMHYECKMM  DKCIIEPUMEHT: KauyeCTBEHHOE  OIPEIEICHHE  COINEp KAHUS
KUCIIOpoJa B BO3JyXe, IOJydeHue, coOMpaHue, paclo3HaBaHUE M H3ydeHUe
CBOWCTB KHMCJIOpOZA, HAOIIOAEHNE B3aUMOJIEHCTBUS BEIIECTB C KMCIOPOIOM U
yCJIOBUSI BOSHMKHOBEHMSI U MIPEKPAILEHUsI TOpEeHUs (IoXkapa), O3HAKOMJIEHUE C
oOpa3llaMl OKCHUJOB U OIMCAHHWE HX CBOWCTB, MOJIyYCHHE, COOMpaHHUE,
pacrio3HaBaHME U M3y4YE€HUE CBOWCTB BOJOpoAa (ropeHue), B3auMojeicTBue
BoJIopoza ¢ okcuaoM Meau(ll) (Bo3MOKHO HCIIOIb30BaHUE BUEOMATEPUAIIOB),
HaOmroieHne 00pa3loB BEINECTB KOJMYECTBOM | MOjb, HCCIEIOBaHUE
OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MAaCCOBOM JOJIEH PacTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABl C MeTallaMH (HaTpueM U KaJbIUEM)
(BO3MOXKHO HCIIOJIb30BaHHE BMJIEOMATEPHAJIOB), OIPEIEICHUE pPAaCTBOPOB
KUCIOT W IIeJlouedl ¢ TMOMOIIBI0 WHIUKATOPOB, HCCIEAOBaHHE OOpa3IoB
HEOPraHWYECKUX BEIIECTB pPAa3lWYHBIX KJIACcCOB, HaONIO/leHHE W3MEHEHUs
OKpacKd HWHIUKATOPOB B pPAacCTBOpax KUCIOT U IIEIOYEH, U3y4YeHUe
B3auMmonencteus okcuna Meau(ll) ¢ pacTtBopoMm cepHOIl KUCIOTBHI, KUCIOT C
METaJUIaMM, PeaKLMil HeUTpalIn3aluu, OJIy4eHEe HEPAaCTBOPUMBIX OCHOBAHUMN,
BBITECHEHHE OJHOr0 MeETajla JpPyrMM W3 pacTBopa COJM, peuleHue
SKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «Ba)kHellnue Kiaacchl HEOPraHWYECKUX

COEIUHEHUN»

[lepuoanyeckuii 3axkoH u [lepuoauueckas cucreMa XUMHUUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHrue aTOMOB. XUMHUUYECKasi CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH

3.1

[lepBble MONBITKH KiIacCU(PUKAIIMK XUMUYECKHX dJeMeHTOB. [loHsTue o
IpyNIax CXOJHBIX AJIEMEHTOB (IIEJOYHBbIE U IIEIOYHO3EMETIbHbIE METaJllbl,
rajoreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHUIBI U THAPOKCUIBI

3.2

[Tepunonnueckuii 3axoH. [lepuoguueckas cucreMa XuMH4eCcKux 3nemMeHToB . 1.
Menpeneesa. KopoTkonepuonHas u JUIMHHOIIEPUOIHAS (dopmbl
[lepuoguueckoit cucrtembl xumuueckux a3nementoB J.M. Menaeneesa.
Ilepuonbl u rpynnsl. @U3MYECKUM CMBICI HOPAJKOBOIO HOMEpa, HOMEPOB

MepruoJa U IrpyInbl 3JICMCHTA
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Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oronel. DnextpoHsl. CTpoeHue

SJICKTPOHHBIX 000J104E€K aTOMOB MEPBLIX 20 XUMHYECKHUX DJIEMCHTOB




IIepnonnueckoi cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMUYECKOIO

AJIEMEHTA 110 ero noyoxenuto B [lepuonnueckont cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHMs] pPajuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOWCTB IO TIpylnaM M IEPHOJAM.
3unauenue [lepuoanueckoro 3akoHa u [lepuoanueckoll CUCTEMbl XMMHUYECKUX
JIEMEHTOB Il pa3BUTHSA Haykd W npaktuku. .M. MenneneeB — y4éHbIN u

T'paXKaaHuH

3.5

Xumuueckast cBsi3b. KoBaneHTHass (moisipHas W HEMOJSIPHAsi)  CBSI3b.

SHGKTpOOTpI/IL[aTeJIBHOCTB XUMHYECKUX DJIEMEHTOB. MloHHAs CBSA3b

3.6

Creneab okucieHus. OKHUCIHTEILHOBOCCTAHOBHTEILHBIC peaKknuu. Hpoueccm

OKHCJIEHUS ¥ BOCCTAHOBJIEHUS. OKHCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHMYECKMM 3SKCHEpPUMEHT: H3ydeHHE OOpa3l0B BEIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHAA LUHKA C pPacTBOpaMU KHUCIOT U
LIEJIOYEH, MPOBEACHUE ONBITOB, MIUIIOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIBHO-

BOCCTaHOBHUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIUU pa3JIOKCHUS, COCI[I/IHGHI/IH)

9 KUIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUA

BemectBo n xumnueckas peakuus. [losropenue

1.1

ITepnonnuecknii 3akoH. [lepuoguyeckas cucrema XuMU4eCKux 3neMeHToB J[.1.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX IEPUOJAOB, KajMs, KajdblMs M UX
COEIMHEHUM B COOTBETCTBHM C IIOJIOKEHHEM 3JIeMeHTOB B Ilepuomgmueckoi

CUCTEMC U CTPOCHHUEM UX ATOMOB

1.2

Crpoenune BemecTBa: BHJbI XUMUYECKOM CBSI3H. THIIBI KPUCTAINIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU
U BUJA XUMUYECKOH cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOpPraHUYeCKuX
BELIECTB (MEXJyHapoOAHAasi U TpUBMaIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCS K  Ppa3JIMY4HBIM  KJacCaM HEOPraHWYEeCKUX  COCOUHEHHH,

FCHETUYCCKAs CBA3b HCOPraHNMICCKNUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peakluil 110 pa3IMYHbIM MpU3HaKaM (M0 YUCITy U
COCTaBy YYacTBYIOIIMX B pEAaKIUU BEIIECTB, M0 TeIIOBOMY 3¢dexry, 1o

H3MEHCHHIO CTCICHEH OKHCJICHHS XHMHUYECKHX DJIEMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4yacTUIO Karajmusatopa). OK30- U DHIOTEPMHUYECKHE PEaKIIHH,

TCPMOXUMHUYECCKNUEC YPAaBHCHUA. ITonsatue o CKOPOCTH XUMHWYECKON peakuuun

1.4

ITonsitue 00 06paTI/IMbIX n H606paTI/IMBIX XUMHUUYCCKUX PCAKIHAX. Ilonsitue o
TOMOI'CHHBIX U IT'€TCPOrCHHbIX PCAKIUAX. [ToHsATHE 0O XUMHUYECKOM PaBHOBCCHUH.
cI)a.KTOpI:I, BJIMAIOINUE Ha CKOPOCTb XHUMHYECKOU pC€akiimn u TIMOJIOXKCHUC

XUMHUYCCKOTO paBHOBECUA

1.5

OKHCAUTENBbHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, JIEKTPOHHBII OasaHc
OKHMCIIUTENIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocraBiieHHME  YpaBHEHMH
OKHUCIIUTEIIBHO-BOCCTAHOBUTENIBHBIX PEAKUHUA C HCIOJIB30BAaHUEM METOZA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3M€KTPOIUTHUUECKON JUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIMTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMALMK BELIECTB C Pa3JIMYHBIMU BHJAMHU
xuMudeckoil cBszu. Crenens qucconuanuu. CUIbHbIE U ClIa0ble AJIEKTPOIHTHL
Peakuuu noHHOro oOMeHa. YCJIOBUS NPOTEKAHUS peaklUil MOHHOro oOMeEHa,
IIOJHBIE M COKpAIEHHBIE HMOHHBIE ypaBHEHHs peakuui. CBOMCTBa KHCIOT,
OCHOBaHMI U colell B CBET€ MPEACTABICHUNH 00 3IIEKTPOJIMTHYECKON

nucconuanuu. KauecTBeHHbIE peakuy Ha HOHBL. [oHATHE O ruaponn3e conen

1.7

XUMUYECKMM HKCHEPUMEHT: O3HAKOMJIEHHE C MOAEISMU KPHUCTaJUIMYECKUX
pEIIETOK HEOPraHWYECKUX BEIECTB — METa/UIOB M HeMeTaJuloB (rpadura u
anMasa), CIOXKHBIX BEIIECTB (XJIOPHAA HATPHs); UCCIEIOBAHHE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW pEaKIUH OT BO3ICHCTBUS pPAa3IUYHBIX (HaKTOPOB;
UCCIIEZIOBAHUE  DJIEKTPONPOBOAHOCTH  PAcTBOPOB  BEILIECTB,  IMpoliecca
IUCCOIMAIMK  KHUCIOT, Ienoyeil M coieidl  (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); TPOBEJECHUE OIBITOB, WJUIIOCTPUPYIOLIMX IPU3HAKU
IIPOTEKaHUsl peakuii HOHHOro oOMeHa (oOpa3oBaHueE OcajiKa, BbIJIEJICHHUE Ia3a,
0o0pa3oBaHME BOABI); OIBITOB, WIUIIOCTPUPYIOLIMX IPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX peakiuil (ropeHue, peaklUd paszIoKeHUs, COCAMHEHHS);
pacrio3HaBaHHe HEOPraHUYECKUX BEIIECTB C MTOMOIIBIO KaYECTBEHHBIX peaKkIuit

Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aJ1a4

Hemertannsl U UX COeaUHEHUS

2.1

OO6mast  xapakTtepucThka TasoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHne u Gu3nuecKne CBOUCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XHMHYECKHE CBOWCTBa Ha MpUMepe XJopa
(B3auMoJieiicTBE € MeTaJUlaMH, HEMeTaJUlaMH, IIeliouaMu). XJIOPOBOAOPO.I.

ConsHas KHUCJI0Ta, XUMHYCCKHC CBOﬁCTBa, IMOJIYUYCHHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa M XJIOPOBOJOPOJIa HAa OpPraHu3M 4YeJOoBeKa. BakHeWime XJIOpuabl U UX

HaXO0KJIEHUE B PUPOJE

2.2

OOmias xapaktepuctuka 3j1eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTpOEHHS
aTOMOB, XapaKTepHble cTeneHn okucieHusd. CTpoeHue u pu3nyecKue cBOHCTBa
IIPOCTBIX BELIECTB — KUCIOpOJAa U cepbl. AJUIOTPONHbIE MOIU(PUKALNU
KHCIIOpoJa M cepbl. XUMHUYECKHE CBOWcTBa cepbl. CepoBOOOpOJ, CTPOECHHE,
¢dusnueckue M XxuMuyeckue cBoMcTBa. OKCHIBI Cepbl Kak IpeicTaBUTENH
KHCJIOTHBIX OKCHJOB. CepHas KuCIOTa, pU3MYECKHe M XMMHUYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENs Kjacca KUCIOT U crnenuduueckue). XUMHUECKHe
peakluy, JeXalye B OCHOBE MPOMBIIIICHHOTO Croco0a IMOydyeHHs] CEepHOU
kuciotel. [Ipumenenune. Cosim cepHOM KHUCIOTHI, Ka4eCTBEHHAas peaklMs Ha
cynbdar-noH. Haxoxaenue cepsl 1 €€ coelMHEHHH B mpupone. XUMHYECKOe
3arpsi3HEHHE OKpYXKaromled Cpefbl COCAMHEHHUSIMH cepbl (KUCIOTHBIE HOXK[IH,

3arpsi3HeHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAILEHHS
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OOmas xapakTepucTuka 31eMeHTOB VA-rpynnsl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepPHbIE CTEIIEHU OKHCIEHUs. A30T, pacCIpOCTpaHEHUeE B IPUPOJIE,
¢dusnueckue U Xxumudeckue coiictsa. Kpyropopor azora B npuponae. AMMHUaK,
ero Qusnueckue U XUMHUYECKHE CBOWCTBA, MojdydeHue M npumenenue. Coism
aMMOHHUS, MX (QU3MYECKUE U XHUMUYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHas peakiys Ha MOHBl aMMOHUS. A30THasl KHUCJIOTa, €€ MOJyYeHue,
¢u3nmueckue M XHMMHUYECKHE CBOWcTBa (00IIME Kak IpeCTaBUTENS Kiacca
KUCHOT U crneuuduueckue). Mcrnonp3oBaHne HUTPATOB U COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yI0oOpeHuil. XUMHUEeCKoe 3arpsi3HEHHE OKPYXKarolleH
Cpeabl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOXK/IU, 3arpsi3HEHUE BO3/TyXa, MOYBBI

1 BOJIOEMOB)
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dochop, amnorpornubie Mogudukanuu Gochopa, PU3NUYESCKUE U XUMHYECCKHE
cpoictBa. Oxcung ¢ocdopa(V) u ¢ochopHass kuciora, QU3INYECKHE U
XAMHUYECKHE CBOWCTBa, mosydyeHue. lcmonp3oBanue QochaToB B KadecTBe

MUHEpaJIbHBIX YA00pEHUN
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OOmas xapakTtepuctuka 31neMeHToB [VA-rpynnel. OcoOEHHOCTH CTpOeHus
aTOMOB, XapaKTEpHble CTENEHM OKUCICHHsS. YTIJIEepol, aJTIOTPOIHBIE
MOJIU(pUKALUY, PAaCOpPOCTPaHEHUE B MNpUPOAE, (U3NYECKUE M XUMHUYECKUE
coiictBa. Ancopobuus. Kpyrosopor yriepona B mpupone. OKcusl yriepona,
ux (u3nyeckue M XUMHUYECKHE CBOMCTBa, J€HICTBHE Ha J>KHUBbIE OPraHU3MBI,

MNOJYUYCHHUC U IIPUMCHCHUC. DKOIOrHYeCcKHe HpO6J’IeMI>I, CBA3aHHBIC C OKCHJIOM




yriaepona(IV); rumoresa r1iI00aJIBHOTO TOTEIJIEHUS KIUMATa; IMapHUKOBBIM
a¢dexT. YrompHas KuclioTa U €€ coilu, UX (U3HMYECKHEe U XUMHUYECKUE
CBOICTBA, MoJyueHHe U TpuMeHeHne. KadecTBeHHass peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H

CENbCKOM XO03SIMCTBE

2.6

HepBOHa‘IaHbHLIC IIOHATHSA 00 OPraHnv€CKrUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoia (MCTaH, 9TaH, OTHJICH, allCTUJICH, 3TAHOJI, TJULOCPHUH, YKCYyCHas
KI/ICJ'IOTa). Hx cocTaB M XHMMHYECKOE CTPOCHHUC. [TousiTe 0 OMOJIOTMYECKH
Ba’XXHBIX BCHICCTBAX: XHpPAX, GCJ'IKaX, YrJEeBo4ax — WM HUX pPOJIM B JKU3HHU
YCJIOBCKaA. MaTepI/IaHBHOC CANMHCTBO OPraHUYCCKUX W HCOPraHUYCCKUX

COEIMHEHUN

2.7

KpemHuuii, ero ¢u3uueckne W XUMHYECKHE CBOWCTBa, IOJy4YeHUE U
npumeHenue. CoenuHeHus: kpeMHust B mpupone. OOmme mpeacTtaBieHus o0
okcuzae kpeMuusi(IV) u kpemHueBoi kucnore. CUIMKATHI, UX UCIOIb30BAHUE B
OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH. BajkHeire cTpouTeabHble MaTEpUAabL:
KepaMHKa, CTEKJIO, LIEMEHT, OeToH, jkeyne300eToH. IIpobmembr OGe3ormacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPpHUAJIOB B MOBCEHEBHOM KU3HU

2.8

XYUMHUUECKHI 3KCHEPUMEHT: HM3Yy4YeHHE OOpa3IlOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIIOTHI; NPOBEJECHUE KauE€CTBEHHBIX PEaKLUN Ha XJIOPU.I-
MOHBI M HaOJIIOJEeHHEe NPU3HAKOB HX MPOTEKAHHS; OIbBITHl, OTpaKarolIHe
¢du3nyecKkne U XMMHUYECKHE CBOMCTBA TaJIOT€HOB U UX COEIUHEHUN (BO3MOXHO
WCIOJIb30BAaHUE BHJIEOMATEPHAJIOB); O3HAKOMJIEHHE C OOpaslamMu XJIOPHUIOB
(ramoreHu7I0B); O3HAKOMJIEHME C o0Opa3laMu cepbl M €€ COEIMHEHHUSIMU
(BO3MOXXHO HCHOJIb30BAaHUE BHUJAEOMATEpUAJOB); HaOJIOJEHUE TMpolecca
oO0yrJIMBaHUsl caxapa IMOJl JEeWCTBHEM KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI;
M3y4eHHE XMMHUYECKHX CBOWMCTB pa30aBIICHHON CEPHON KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peaknuu Ha cynb(par-ioH u HaOMOJeHUE TpU3HaKa e
MPOTEKAHUsI; O3HAKOMIIEHHE ¢ (PM3MUECKUMH CBOMCTBaMH a30Ta, Gpochopa u ux
COEAMHEHMH (BO3MOXKHO HCIOJIb30BaHHWE BUJEOMATEpHANIOB), 0Opa3LaMu
a30THBIX ¥ (POCPOPHBIX YAOOPEHHIT; TOJlydeHne, coOupaHue, paco3HaBaHUe U
M3y4YeHHE CBOMCTB aMMHUaKa; MPOBEICHHWE KAUYECTBEHHBIX pPEaKIUi Ha HWOH
aMMOoHUST W (¢ochaT-MOH © H3YYCHHE TPU3HAKOB HX MPOTEKAHWS,
B3aMMO/ICCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIOTHI C MEABIO (BO3MOXKHO
HCIOJIb30BAaHHWE BHJAEOMATEpUAJIOB); HM3YYEHHE MOJENEed KPUCTAINIMYECKUX
pemérok anmasza, rpadura, QyUiepeHa; O3HAKOMJEHHE C IPOLECCOM

a7copOIIMN PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM




[IPOTHBOrasa; IOJy4yeHHe, COOMpaHHEe, paclo3HaBaHUE M H3Y4YEHHE CBOMCTB
YIJIEKUCIOro ras3a; IpPOBEJEHUE KAauyeCTBEHHbIX peakUuid Ha KapOoHAT- U
CUJIMKAaT-MOHbl M H3Y4YEHHME IPU3HAKOB HX IPOTEKAHMS, O3HAKOMJIEHHE C
IPOAYKIHMEH CHIMKATHOW MPOMBIIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAJIbHbBIX

3ajJa4 no Teme «BakHele HeMeTalllIbl U UX COSAUHCHUS)

MeTamisl ¥ uX COCAUHCHUA

3.1

OO61ast xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU HX
nonoxkenuss B llepuognueckoll cuctemMe XuUMUYECKUX 23nemeHToB J[.U.
MenpeneeBa u ctpoeHust arToMoB. CTpoeHHE METaJIOB. MeTalmnyeckas CBsI3b U
METaJUIMYeCcKasi KpHUCTauIMuecKass pelérka. OIeKTPOXMMUYECKHM  psfl

Hal'[pﬂ)KeHHﬁ MCTAJIJIOB

3.2

dusnyeckre U XMMUYECKHE CBOMCTBA MeTauloB. O01mue crocoObl MoJTydeHus
MeTtasuloB. IToHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUThI UX OT
koppo3uu. CriaBsl (CTallb, Yyr'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B

6I>ITy " IPOMBINIJICHHOCTHU

3.3

[llenounsle MeTayulbl: HojoxeHHe B llepmoanueckoi cucreMe XUMHYECKUX
anemenToB .M. MeHeneeBa; CTpOeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
dusnyeckre U XMMHUYECKHE CBOICTBA (Ha nmpuMmepe HaTpus U Kanusi). OKCU bl U
THUAPOKCUIBI HaTpusl M Kanus. lIpuMeHeHue IIeloYyHBIX METalIoB M UX

COEIMHEHUN

3.4

IIlemouyno3eMenbHbIE  META/UIBI MAarHHH HM = KaJbIUM: IIOJIOXKCHHE B
IIepnonnueckoi cucreme xuMmudeckux anemeHToB JI.1. Menzneneesa; ctpoeHue
HX aTOMOB; HAaXOXJeHHE B npupoae. PU3HUECKHE U XMMUYECKHE CBOWCTBA
MarHusi ¥ kKajablus. BaxHeilmme coequHeHHs Kalblus (OKCHA, THIPOKCHU]I,

conu). JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS

3.5

Amomunuii: nonoxenue B Ilepuonnueckoil cucreMe XUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHME aTroma; HaxoxKaeHue B mpupoae. duznueckue u
XUMHUYECKHUE CBOMCTBA aFOMHHMSI. AM(OTEpHBIE CBOMCTBAa OKCHIA M THIPOKCUIA

AJIFOMHUHU A

3.6

Kenezo: monoxxkenue B [lepmoanueckoil cucreMe XUMUYECKUX 3eMeHToB .M.
MenpeneeBa; CTpOE€HHWE aTOMa; HaxoOXJeHue B mpupone. dusnueckue u
XUMHUYECKHE CBOWCTBa jkene3a. Okcuubl, rupokcuapl u comu xenesa(ll) u

xene3za(Ill), ux coctas, cBOMCTBa U MOJIyUeHHE

3.7

XUMUYECKUU OKCIICPUMCHT: O3HAKOMJICHHC C O6p33HaMI/I MCTaJJIOB U CI1JIaBOB,

ux (1)I/ISI/I‘IGCKI/IMI/I CBOﬁCTBaMH; HN3YUYCHUC PE3YJIbTATOB KOPPO3UU MCTAJIJIOB




(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB), oco0eHHocTel
B3aMMOJICUCTBUS  OKCHJIa KajbllUsi W HATpus C BOAOH (BO3MOXKHO
WCIOJIb30BAHUE BUJIEOMATEPUAIIOB); KCCIIEIOBAHUE CBONCTB KECTKOW BOJBI;
mporecca TOpeHHs Jkele3a B KHCIOpode (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMATEPHUAJIOB); PU3HAKOB MPOTEKAHUS KaUYECTBEHHBIX PEAKIMil HAa HOHBI
(MarHus, Kanplous, amomuHusa, uHka, xkeneza(ll) m xenesa(Ill), memu(Il);
HaOJIIOZCHNE U OMKMCaHUE MPOLIECCOB OKPAIIMBAHUS MJIaMEHU MOHAMHU HATPUA,
Kalusg W Kajblus  (BO3MOXKHO  HCIOJIb30BAaHWE  BUJIEOMATEPHANIOB);
uccienoBanne am(GOTEPHBIX CBOMCTB THAPOKCHIA ANOMHHUS W THUIPOKCHU]IA
[MHKA; pelIeHne FKCIIepUMEHTANBHBIX 3a/1a4 10 TeMe «BaxxHel e MeTasuibl 1

X COCAUHCHUA

XUMHS B OKpyXKarolas cpena

4.1

HoBble maTepuansl U TexHonoruu. BemecrBa n matepuasnbl B IMOBCEIHEBHOMU
KU3HU 4YenoBeKa. XUMUsS U 310pOBbE. be3onacHoe MCnonb30BaHUE BEILECTB U
XUMHUYECKUX peakinuid B ObiTy. [lepBas momols mpu XUMHUYECKHX OXOTax U

OTPAaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  TIpaMOTHOCTH.  XMMHMUYECKOE  3arpsA3HEHHE
okpyxatoteit cpenst [IJIK. Ponb xuMuu B pemieHUH 3KOJIOTHYECKUX MPOOIIEM.
[IpuponHbie MCTOYHUKU YTIEBOIOPOAOB (Yroiib, NMPUPOAHBIN ra3, HedTh),

MPOAYKTHI UX TIepepaboTKH, UX POJIb B OBITY ¥ MPOMBIIUIEHHOCTH
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XUMUYECKUU OKCIICPUMCHT:. U3YUYCHUC O6p&3HOB MaTcpraioB (CTGKJ’IO, CIIJIaBBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMHUHU TPEEOBAHUS K
PE3VJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3BOBATEJIBHOMN
IMPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemMbie TpeGOBaHUSI K MPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS 0CBOEHHS OCHOBHOM 00pa3oBaTe/1bLHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasosanust Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TO03HaBaeMOCTHU SIBJICHUH MNPHUPOJbI, MOHMMaHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMHYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOHIed KyJIbTypbl M IPaKTHUUECKOH
NESITEIbHOCTH YEJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBA;

IMOHMMAaHHEC MECTAa XUMHHU CPCAU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAYUYHBIX METOAAX IMO3HAHHA, B TOM YHUCJIC DKCIICPUMCHTAJIbHBIX U
TCOPETUUYCCKUX MCTOAAX HCCICAOBAHUA BCIIECTB U HUIYUYCHHUA
XUMHYCCKHUX peaKuHﬁ; YMCHHUC HUCIIO0JIB30BAaTh MoAaCIn JJIA

00BsICHEHHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccnoHaIbHONU NeATeTbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHHSIX
XAMUYECKOH HAyKH, YTO TO3BOJIUT OOYYAIOIIMMCS paccMaTpHBaTh
XHMUIO Kak chepy cBoeit Oymyiieit npodeccnoHanbHON AesITeIbHOCTH
U C/eNaTh OCO3HAHHBIA BBHIOOP XUMHUU KaK MPOGUIBHOrO MpeaMera

MIPH TEPEX0Jie Ha YPOBEHb CPEIHEro 00I1Iero o0pa3oBaHus

Bnagenue cucreMoM XUMHYECKHX B3HAHUU U YMCHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHINIME XUMHYECKHE IIOHATHSA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYyJIa, BEIIECTBO, MPOCTOE M CIOKHOE BEIISCTBO, OAHOPOIHAS
HEOJIHOPOJIHAsI CMECh, OTHOCHTEIIbHBIE aTOMHAasi M MOJIEKYJIApHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb (CpeaHsisl), XUMUYECKas
peakius, peakluH COCAUHEHUsS, PEaKUUH PA3IOKCHHS, PEaKIUU
3aMeIleHus, pPeaKIuu oOMeHa, TErIoBOM A((eKT peakiuu, dK30- U
SHJOTEPMUUYECKUE PEAKIIMH, PACTBOP, MaccoBas OIS XHUMHYECKOTO
AJIEMEHTa B COEUHEHUHU, MACCOBAs OIS U MPOLEHTHAs KOHLIEHTPALIHS

BCIICCTBA B paCTBOPEC, AAPO aTOMaA, BHGKTpOHHBIﬁ cIon aToMa, aTOMHas




opOuTanmb, pagUyc aroMa, BaJIEHTHOCTb, CTENEHb OKHCIICHHS,
XAMHUYECKasi CBSI3b, AIEKTPOOTPULIATETBHOCTD, OJISAPHAs M HETIONISIpHAS
KOBAJICHTHAsi  CBS3b, HMOHHAs  CBs3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYecKass pemérka (aToMHas, WOHHAs, MeTauInYecKas,
MOJICKYJIIpHAs), MOH, KaTHOH, aHWOH, DJIEKTPOJIHUT M HEIICKTPOJINT,
ANEKTPOJMTHYECKAsl  TUCCOLMAINS, peakUuH HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIHH,  OKHCIUTEIb U
BOCCTaHOBHTENIb, OKHCICHHE W  BOCCTAHOBJICHHE, DIIEKTPOJIH3,
XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEAKIIHH,
CKOPOCTh XMMHYECKOH peakiuu, Karammsatop, I[IJIK, koppo3wus

MCTAJJIOB, CIIJIaBbI

2.2

OCHOBOIOJIAralOIIME 3aKOHbl XMMHH: 3aKOH COXPAaHEHUsS MaccChl,
nepuonnvyeckui 3akoH J[.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

coCTaBa, 3aKOH ABoranpo
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TEOPHUH XUMUU: aTOMHO-MOJICKYJISIDHAsE ~ TEOpHs, TEOpHs

BHGKTPOHHTH‘IGCKOI}'I Juccouanmu

Bnanenne ocHoBaMH XUMUYECKOW IPaMOTHOCTH, BKIIIOUAOLIEH:

3.1

YMEHHE MPaBUIIBHO HCIIOIh30BaTh U3y4EHHBIC BEIIECTBA U MaTEPUATIBI
(B TOM umcie MUHEpaJdbHBIC YyIOOpEHWS, METaUIbl M CIUIABHI,
MPOAYKTHl TEepepaboTKH MPHUPOIHBIX HCTOYHUKOB YTIEBOIOPOIIOB
(yrys, mpupoaHoro rasa, HedTH) B OBITY, CEJIIbCKOM XO35HCTBE, Ha
MPOM3BOJCTBE W TOHUMAHHE 3HAYCHHS JXHUPOB, OCIIKOB, YIJIEBOIOB
IUIsl OpraHu3Ma 4eJIOBeKa; YMEHHE TPOrHO3UPOBATh BIIUSTHHE BEIECTB

U XUMHUYCCKHUX MNPOHCCCOB HA OpPraHMU3M YCJIIOBCKA M OKPYKAIOIUIYIO

MIPUPOJIHYIO CPENY

3.2

YMCHHUEC HHTCIPUPOBATD XUMHUUYCCKHEC 3HAHHA CO 3HAHUAMU APYTIUX

y4eOHBIX MTPEIMETOB
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HaJU4Yue OmbiTa pabOThl C Pa3IMYHBIMU MCTOYHUKAMU WH(pOpMAIUU
M0 XUMUU (HayyHas U HAYYHO-TIOMYJIApHAs JUTepaTypa, CJIOBapH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHEC 00BEKTHBHO OIICHNBATH I/IH(bOpMaI_II/II-O O BC€IICCTBAX, HX
MMPpEBPALICHUAX u MMPaKTU4C€CKOM MNPpUMCEHCHUU u YMCHHC

HCII0JIb30BaTh €€ JJIs pemcHuA yqe6HO-HO3HaBaT€JIBHBIX 3aga4d

Bnagenue ocHoBaMHM ITOHSATHHHOT'O arrImaparta M CHMBOJMYCCKOI'O

A3bIKa XUMHUHU AJI1 COCTAaBJICHHA (bOpMYJ'I HCOPraHn4eCKuXx BCIICCTB,




YPaBHEHMH  XUMHUYECKHX  PEaKUUH; OCHOBAMM  XUMHUYECKOH

HoMeHKJIaTypbl (IUPAC u TpuBnanbHo)

YMeHue OOBSCHATH CBA3b MMOJIOKEHUs 3ieMeHTa B Ilepuogmueckoit
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsl sapa, oOO0IIee YHCIO
ANIEKTPOHOB), PACIPEIEICHHEM 3JIEKTPOHOB IO SHEPreTHYEeCKUM

YPOBHAM aTOMOB IIC€PBBIX TpéX MEPUOJ0B, KaJIusd U KaJIbIHA

IIpencraBnenne 0  NEPUOAMYECKONM  3aBUCUMOCTH  CBOICTB
XUMHUUYECKUX 3JIEMEHTOB (pajuyc aToMa, 3JEKTPOOTPULIATENILHOCTD),
IPOCTBIX M CJHOXHBIX BEUIECTB OT IIOJIOXKEHHUA DJIEMEHTOB B
[Tepuonuueckoit cucreme (B MalblX Mepuojax M TJIaBHBIX

MOJTPYIIAax) U 3JEKTPOHHOT'O CTPOSHUS aToMa

YMmeHue kiaccuGuiupoBaTh:

7.1

XUMHYCCKHUEC 3JICM CHTBI

7.2

HCOPraHN4CCKUEC BCUICCTBA

7.3

XUMHUUYCCKUEC pCaKIINU

YMeHue onpenensTs:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHHA XUMHUYCCKUX DJICMCHTOB, 3apsn

HOHa

8.2

BUJ XHUMHYECKOH CBSI3M M THII KpPICT&J'IJ'IPI‘IGCKOfI CTPYKTYpbI B

COCOHMHCHHUAX

8.3

XapakTep cpe/ibl B BOIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCJIIMTECIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu30BaTh GU3NUECKUE U XUMHUUECKHE CBOMCTBA!

9.1

MPOCTBIX BEHIECTB (KUCJIOPOI, O30H, BOAOPOA, TpaduT, anamas,
KpeMHuii, a3oT, Qocdop, cepa, XJop, HATPUM, KajaWil, MarHuu,

KaJbIUi, aJIOMHUHUHN, )KEJ1e30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX PAacTBOPOB (BOIa,
aMMHUaK, XJOPOBOJIOPOA, CEPOBOAOPOA, OKCHUIBI M THUIPOKCHJIBI
metaioB [-IIA rpynmn, amomunwus, menu (II), uunka, xenesa (II u
M), okcuner yraepona (II u IV), kpemuus (IV), azora u dhochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,

docdopnasi, yronpHas, KpeMHUEBAsK KUCIOTa U UX COJIH)
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IIPOrHO3UpOBaTh u XapaKTEpru30BaTh CBOMCTBA BCIICCTB B




3aBUCUMOCTU OT HUX COCTaBa U CTPOCHU:A, NMPUMCHCHUC BCUICCTB B
3aBHUCUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTD ITPOTCKAHUA XUMHNYCCKUX

HpeBpameHHﬁ B PA3JIMYHBIX YCIOBUIAX

YMeHue coCTaBIsATh MOJIEKYJISIPDHBIE U HOHHBIC YPABHEHUS PEaKLUi, B

10
TOM YHCIIE:
10.1 peaxiuii HOHHOTO OOMeHa
10.2 OKHUCITUTEJIbHO-BOCCTAHOBUTENILHBIX PEAKIUi
103 WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOMCTBA M3YyUYECHHBIX KJIACCOB
' (rpynm) HeOpraHM4eCKHX BELIECTB
10.4 MOATBEPKAAIOIINX T€HETUYECKYIO0 B3aUMOCBSI3b MKy HUIMHU
11 YMeHue BEIYUCITH (POBOAUTH PACUETHI):
11 OTHOCHUTEIBHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa B COSTMHEHUU
11.2 MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSM XHMHMYECKUX pEaKIUil W HaXOAUTh KOJUYECTBO
' BeIEeCTBA, 00BEM U MacCy PEareHTOB I IPOJYKTOB PEAKIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTrO  TMO3HaHUS  (HaOMIoAeHHE,
191 U3MEepeHue, HIKCIIEPUMEHT, MOJETUPOBAHNUE) ITPH U3yYEHHUH BEIIECTB U
' XUMHUYECKUX SBIEHHUH; yMmeHHe chopMynIupoBaTh MpodiieMy U
MPEIJIOKUTD MMyTH €€ pelieHus
122 Oe3omacHoi pabOTBHl ¢ XWMUYECKMMH BEILIECTBAMH, XHMHUYECKOM
' MOCY/10H 1 JJaOOpaTOpPHBIM 000PYA0BAHUEM
npaBujaMu 0€30macHOro oOpalieHus ¢ BeIeCTBAMH, UCIIOIb3YEMbIMU
B TIOBCEHEBHOMN >KM3HHU, MMPABUIIAMH MOBEIEHUS B LEIIX cOepeKeHUs
123 3I0POBBSI U OKpYXKalolleil MpUpPOTHOW Cpedbl; MOHMMaHHE Bpena
' (omacHOCTH) BO3ACWUCTBHSA Ha JKUBbIE OPraHU3Mbl OIPEAETEHHBIX
BEII[ECTB, CIIOCOOOB YMEHBILIEHUS U TMPEIOTBPAILICHUS UX BPEIHOTO
BO3JICH CTBUS
3 Hanuumne npakTU4ecKMX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIIEIYIOLMX XUMUUECKHX SKCIIEPUMEHTOB:
131 M3ydeHue U onucaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I u XUMHUYCCKUMHU SIBJICHUSAMU, OIIBITHI,




WO CTPUPYHOIUC MPU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

HU3y4YCHUC CIIoco0o0B pasaciiCHuA cMmeceit

13.3

MNOJIy4YCHUEC KHCIOpOJa HW HU3YUCHHUC C€ro CBOﬁCTB; IMOJIY4YCHHUC
BOJIOpOZa U U3YUYCHHUC €Ir'o CBOﬁCTB; IMMOJIYYCHUEC YIJICKUCIIOrO ra3a u

HU3Yy4YCHUEC €TI0 CBOﬁCTB; MMOJIYYCHHUEC aMMHUAKa U U3YUCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JoJIed

paCTBOpéHHOFO BCIICCTBA

13.5

IIPUMEHEHUE MHINKATOPOB (;makmyca, METUJIOpAaHkKa u
¢denondranenHa) JUIsl ONpENeIeHUs] XapaKTepa Cpelbl B pacTBOpax

KHUCHOT M IeJaoueit

13.6

UCCIICIOBAaHUE U  OINMCAHUE CBOMCTB HEOPraHMYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3Y4EHHE B3aUMOIEHCTBUSA KUCIIOT C METaJUlaMH,
OKCHJAaMHM  METajulOB,  PAaCTBOPUMBIMU M HEPACTBOPHMMBIMU
OCHOBAaHUSAMH, COJSAMHM; IIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMII;
BBITCCHEHUE OJHOINO MeTajula JAPYrMM W3 PacTBOpa  COJIH;
UCCIIEIOBAHUE aM(OTEPHBIX CBONCTB T'HMAPOKCHUAOB AJNIOMUHUSA U

IUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHBIE KJIaCChI
HEOPraHn4cCKux COGHHHGHHﬁ)); ((3JICKTpOJ'H/ITI/I‘-IeCKa$I
Jucconuanusa», «Baxxnenmme HeMeTalIbl W HX COCAHUHCHUS,

«BaxkuHeiinme MeTaiabl U UX COCTUHCHUS)

13.8

XUMHYECKHE  JKCHEPUMEHTHI,  WUTIOCTPHPYIOIIHE  MPH3HAKU
MPOTEKAHUsI PEaKIMii MOHHOrO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
womuna-, cyiabdar-, docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHWUSI, MarHus, KaJbIUs, aJIOMUHUS,

kenesa (2+) u xenesza (3+), menu (2+), nuHKa

14

YMmenue:

14.1

NpeACTaBJATL pPE3YyJIbTaTbl ISKCICPUMCECHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJIbCTB, Fpa(i)I/IKOB u Ta6J'II/IH U BbBIBJATL OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMNBATDb CBA3U MCXKY PCaJIbHO HaGJ’IIOI[aCMBIMI/I XUMHYCCKHUMH
SABJICHHUAMUA U IIPpOLECCAMU, ITPOUCXOAAINIMMHA B MAaKpPO- U MUKPOMHUPE,

OOBSICHATH IIPUYINHBI MHOF006paSI/I${ BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblil 3JIEMEHT COACPKAHUSA

HepBOHaLIaJ'IBHBIe XUMHYCCKUC ITOHATU A

1.1

UucTele BemecTBa u cMecu. CiocoObl pa3eneHus: cMecen

1.2

ATOMBI M MOJIEKYNbl. XHUMHUYEeCKHE dJeMeHTbl. CHMBOJBI XHMHUYECKHX

SJIEMCHTOB. HpOCTBIe " CJIOXKHBIC BCIICCTBA.

1.3

Xumudeckas q)OpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMeHTOB. CTEIIEHb

OKHCJICHHUA

1.4

3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOCHTENbHAS MOJICKYJIIpHAs Macca. MaccoBasi 101 XMMHUYECKOro dJIEMeHTa

B COCAMHCHHUHA

1.5

KomuuectBo BemectBa. Mosib. MomsipHas macca. MonsipHbIE 00bEM Ta30B.

BzaumocBs3b KOJIMYECTBA, MACChbl U YN CJIa CTPYKTYPHBIX CIMHUIL BCIICCTBA

1.6

Dduznyeckue M XUMHYECKHE SIBIICHHS. XHUMHUYECKas peaKknusa " eé IIPU3HAKHU.

3aKoH COXpaHCHHA MAaCChl BEHICCTB. XUMHUYECKHE YpPaBHCHUA

HepHOHI/I‘leCKHﬁ 3aKOH H Hepnoz[quCKaﬂ CUCTEMA XHUMHUYCCKHUX JJICMCHTOB

J.N. Menneneea. CTpoeHue aTOMOB

2.1

IIepnonnuecknii 3akoH. Ilepuoauyeckas cucreMa XMMU4ECKUX 31eMeHToB J[.H.
Menneneesa. Ilepuons! u rpynnsl. @U3N4ECKUN CMBICI MOPSIAKOBOIO HOMEpA,

HOMCPOB IICpHUO/Jia U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue atomoB. CocraB aTOMHBIX anep. M3oronel. DnekTponsl. CTpoeHue
UIEKTPOHHBIX 000M0YeK aToMOB MepBbIX 20 XUMHYECKHUX 3JIEMEHTOB

[Tepnonnueckoit cucremsl JI.11. Menneneesa

23

3aKOHOM€pHOCTI/I B M3MCHCHHH CBOMCTB XMMHYECKHX 3JICMCHTOB MEPBLIX Tpex
Mepruoa0B, KaJlud, KaJlbOUsd (pa):myca aTOMOB, JJICKTPOOTPULIATCIIbHOCTH,
MCTAJVIMYCCKUX MW  HCMCTAJIMYCCKHUX CBOI\/'ICTB) U HUX COCAMHECHUM B
COOTBCTCTBHUHM C IIOJIOKCHHUCM OJIICMCHTOB B Hepnonnqecxoﬁ CUCTCMEC U

CTPOCHHUECM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumnueckast cBsizb. KoBajeHTHas (HoOJsipHAass W HENOJISIpHAsl)  CBS3b.
DONeKTPOOTPUIIATEIFHOCTh ~ XMMHYECKHX  JJIEMEHTOB.  VOoHHas  CBA3b.

MeTtannudeckas CBSI3b




3.2

Tumel KpUCTAJUIMUYECKUX PEIETOK (aTOMHas, HWOHHAs, MeTauTndecKas),
3aBHCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON PEIIETKHM M BUIA

XUMUYECKOHN CBI3U

Baxuelimmme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCIAMHCHMUA. Meramisl U UX COCAUHCHUA

4.1

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHWYECKHX COEIUHEHHH: OKCHIOB
(conmeobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HECO0JIeOOpa3yIolre; OCHOBAHWHM (WIENOYM W HEPaCTBOPUMBIE OCHOBAHMS);
KHUCIOT (Kncnoponconepncamne n GCCKI/ICHOPOHHBIC, OOHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KHUCIIBIX)

4.2

duznyeckue W XUMHAYECKHE CBOMCTBA IMMPOCTBIX BCIICCTB-HCMETAJIIIOB!

BOJIOPO/Ia, XJIOpa, KUCIOpoAa, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

43

@u3NYeCcKue M XMMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB-METAJUIOB: JIUTHA,
HATpUsl, KaJdus, MATHUS U KaJbIUsl, aTIOMUHUSA, *Keje3a. DICKTPOXUMUUYECKUN

PAL HAIIPAXK €HUM METaJI0B

44

@u3NYeCcKue U XMMHYECKHE CBOMCTBA BOJOPOJIHBIX COCAWHEHUU HEMETAJUIOB:

XJIOPOBOJIOPOA, CEPOBOIOPOIA, aMMHUAKA

4.5

dusznueckne U XUMUYECKHE CBOMCTBAa OKCHAOB HemeTaiuioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yraepona(ll, IV), kpemuus(I1V). [Tonyuenue

OKCH 0B HEMCTAJIJIOB

4.6

Xumuueckue cBorcTBa OKCUAOB: MeTauioB [A—IIIA rpynm, nunaka, memu(ll) u

xenesa(ll, III). [Tomyuenne okcuioB METaIOB

4.7

XUMHUYECKHE CBOICTBA OCHOBaHMM M aM(OTEPHBIX THAPOKCHIIOB (Ha MpHUMeEpe
TUIAPOKCUIIOB ~ AJIIOMHUHUS, Kene3a, LuHKa). [lomydeHne ocHOBaHUU W

aM(pOTEPHBIX TUAPOKCUIOB

4.8

OO0mue XuMUYECKHEe CBOWCTBA KUCIOT: XJIOPOBOJIOPOAHOH, CEPOBOIOPOAHOM,
CEepPHUCTOU, CEpHOM, a30THOM, GochopHON, KpeMHHEBOH, yroibHOU. OcoObie
XMMUYECKUE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ’Iy‘IeHI/IC KHUCJIOT

4.9

OO6mue xumMu4eckue cBoicTBa cpeqHux conel. [lomyuenue coneit

4.10

HOJ’Iy‘ICHI/IC, C06HpaHH€, paciio3HaBaHUC BOJOpOJa, KHUCIOpOda, aMMHaAKa,

YIIIEKUCIIOro ra3a B JJabopaTopuu

4.11

HOJ’Iy‘ICHI/IC aMMUakKa, cepHoﬁ W a30THOH KHCIOT B IMPOMBIIIIJICHHOCTH. OGIIII/IG

CITOCOOBI MMOJIYYCHHA METAJIJIOB




4.12

T'eneTnueckas cBsA3b MCXKAY KiIaCCaMU HECOPraHNYCCKUX COG,III/IHCHI/Iﬁ

XUMHUYECKHE peaKnuu

5.1

Krnaccudukanus XuMu4eckux peakuuil 1o pa3jaMuHbIM IIPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOLIMX B pEAKIUU BEIIEeCTB, MO TEIIOBOMY 3¢¢eKTy, Mo

U3MEHEHUIO CTEIICHEH OKMCICHUS XUMHYECKHUX 3JIEMEHTOB

5.2

TenoBoii 3 pexkT XuMUUECKOoH peaklnK, TEPMOXUMUYECKUE YpaBHEHUI. DK30-

N OHAOTCPMHUUCCKUC PCAKIIHNH. TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUA

53

OKHCIUTENPHOBOCCTAHOBUTENbHBIE peakUuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccel  OKMCaEHMSI M BOCCTAHOBJIEHUS.  OJIEKTPOHHBIM  OajaHC

OKHCIUTEIbHOBOCCTAHOBUTEILH O pCaknnun

54

Teopus >mekTpoauTUYECKON Aucconnani. KatnoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HEI3JICKTPOJIUTEL. CunnHbIE U cla0bIe QJICKTPOJIUTHI. CreneHb Jucconuanuu

5.5

Peakuun noHHoro oOMeHa. YcioBHsI NpPOTEKaHHUsS peakUui HOHHOro oOMeHa,

IIOJIHBIE M COKPAIEHHBIC HOHHBIC YPABHEHUS PEaKLUI

XUMHs U OKpy>Karolas cpena

6.1

BemectBa u MaTepualibl B MMOBCEOHEBHOM JKM3HHM 4YelloBeKa. be3omacHoe
HCIIOJIB30BAHHUEC BCIHICCTB UM XHMMHUYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ MMOMOUIb IMPpHU XUMHUYICCKUX OXKOr'aX U OTPABJICHUAX

6.2

XUMHUYECKOe 3arpsA3HEHHE OKpyXaroumled cpenbl  (KHCIOTHBIE — JOXKIH,
3arpsA3HEHHE MOYBBI, BO3lYyXa U BOAOEMOB), CIOCOOBI €ro MpPedOTBpAIICHUS
[Ipenenbnass nomyctumasi konuentpauust BemiectB (IIJK). Pomp xumum B
pPELIEHUH DSKOJOIMYECKMX IHpoOsieM. VYcuieHHue MapHUKOBOro 3ddekra,

pa3pylieHHe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsel, azora, Gocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUN B
ObITYy, MEIUIMHE, IPOMBIIIJIEHHOCTH U CeJIbCKOM Xo3siictBe. [Ipumenenue
METAJIJIOB U CIUIAaBOB (CTallb, YYTYH, IIOpaJlOMHUHHUH, OpoH3a) B OBITY U
IPOMBILIUIEHHOCTH UX coelrHeHUul. [loHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE

CIIOCOOBI 3aIIUTBI UX OT KOPPO3UHU

6.4

[TpupoaHble HCTOUYHHUKH YTIEBOAOPOAOB (yroyib, MNPUPOAHBIA ra3, HedTh),

IPOAYKTHI UX MepepaboTKu (0€H3UH), UX POJIb B OBITY M IPOMBIILIIEHHOCTH

6.5

HepBOHa‘-IaJIBHBIC IOHATHS 00 OpPraHnvYCCKUX BCHICCTBAX KaK O COCAUHCHUAX
yriiepoa (MCTaH, OTaH, 9TUJICH, allCTUJICH, 9TAHOJI, I'NIMIICPHUH, YKCYCHas KI/ICJ'IOTa).
IToHsatre 0 OMOIOrUYECKH BasKHBIX BCHICCTBAX: KHUPAX, 6em<ax, YIIEBOJAax — U UX

POJIK B ) KU3HH YCIIOBCKA




Pacuérnr:

7.1 1o ¢GopMynaM XUMHUYECKUX COCAMHEHHM
7.2 Macchl (MacCOBOM) 10JIM pacTBOPEHHOIO BEIIECTBA B pACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUIM




YUYEBHO-METO/INYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus: 8- kiacc: 6a30BbIN YpOBEHb: YUCOHUK; 5-€¢ U3aHue, epepaboTaHHOe
[Na6puensu O.C., OctpoymoB WN.I'., Cnaakos C.A. AKIIHOHEPHOE OOIIECTBO
«M3narensctBO «lIpocBemenue»

» Xumusi: 9-ii kiacc: 6a30BbIi ypoBEHb: YUeOHUK; 5-€ U3/1aHKe, ITepepadoTaHHOe
[Mabpuensn O.C., Octpoymon N.I'., CnaakoB C.A. AKIIMoOHEPHOE OOIIECTBO

«M3narenscTBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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