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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OImIero oOpa3oBaHus (YriTyOnEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM ¢enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMmMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MIOMOILM YYUTENIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAaHUE, €T0 CTPYKTYPY IO
pazmenaMm M Te€MaM, pachpeleseHue 10  KjaccaM, pPEeKOMEHAYEMYIO
NOCJIEIOBATENbHOCTh ~M3YYEHUST XHMHH C YYE€TOM  MEXIPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro IpoLecca, BO3PACTHBIX
ocobeHHOCTe oOyuaromuxcs. B mporpamme 1o XUMHMM — yYUTBIBAOTCS
BO3MOYKHOCTH Y4€0OHOTO IMpeAMeTa B pealu3aldd TPpeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIIbHON  JI€ATEIbHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHU.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO OATOTOBKY, HEOOXOIUMYIO /ISl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIOCOOHOCTEN U
UHTEpEecOB OOydaloluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPETHETO
ob1iero oOpa3oBaHusI.

3HaHWE XHMHH CIY)KUT OCHOBOM [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAaXKHYIO
pOJIb UTParOT (POPMUPYEMBIE XUMHEN MTPEICTABICHUS O MPEBPALLECHUAX SHEPTHH U
BEUIECTB B MPHUPOJE, O MyTSAX pEUIeHHUs TI00aJbHBIX NPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUUYECKOM, MPOJIOBOJBLCTBEHHOM
po0eM, MpooOIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUS.

N3ydyenune xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
(bopMUPOBaHUSA KYJIBTYPBI IMYHOCTH 00YUAIOIIUXCS, MX 0011eH U (PyHKIIMOHAIBHOM
I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (QOPMUPOBAHUE MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW Y4EOHOW JIEeSITENIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKHU3HU, TaK U B POGECCUOHATIBLHON AESITEIbHOCTH;



3HAKOMHUT CO CHEMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEACTAaBICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIIFOYEBBIM HTANlOM B
(bopMHpPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHWYECKON XUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUUA W
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOrpaMMbl MO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O0e ATU CUCTEMBbI OpPraHMW30BaHbI MO MPHUHIUITY IOCIEAOBATEIBHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOJIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAX;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBY TeOpeTMYECKMX 3HAHUU MOJOXKEHbl AMIHUPUYECKU IOTyYECHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy W 0O0€Cle4YMBalOT OOYydYaroIIUMCS BO3MOXXHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cOAepKaHUST  MOporpaMMbl MO  XUMHUU  MPOUCXOAUT €
MCIIOJIb30BaHUEM 3HAHUH U3 paHEe U3YUCHHBIX YUCOHBIX TPEAMETOB: OKPYKAOITUN
Mup, ouosiorusi, pusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUSI, UCTOPHSI.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUHU (yriayOJaEHHBIH
YpPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHEe (YHIAMEHTaJbLHOTO XapakTepa
oOpazoBaHus, cnenuuku y4yeOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIEIIHOTO
oOydyeHuss Ha CJeAylolleM YypoBHE oOpa3oBaHus. B mporpamMme Mo XUMHUH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanus  oOydeHus,  BKIOYaromias  NpoQUIbHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIolee CaMOOIpEEICHINEe B BbIOOpPE HaIpaBICHUS
oOy4deHus B IpO(UIIbHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHe XHMHHM ~ CIIOCOOCTBYET — peaiu3alluu  3ajad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KXIOMY OOydYaromemycsi NpOsSIBUTh CBOM HWHTEJUIEKTyallbHbIE W TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeMeTa, He0OXO0AUMbBIE 1JIs1 MPOAOTKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOH NESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOonaéHHOro, mpoUIBLHOTO) HM3YyYEHHUS OTIASIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHMsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsl B mpolecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHHS, O0JIACTU MPAKTUYECKOW NeATEeIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHYECKOTO XapaKTepa, fA3blKa HAyKH, B NPHOOINIEHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU HW3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIui,
dbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJ 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U 00IEH KyIbTYPHI.

N3y4yeHnne XMMHUM HAPABIICHO Ha JTOCTHKEHUE CIEAYIOINX LEJICH:

(GbopMHpOBaHWE MHTEIUIEKTyaJIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUSI XUMUUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEr0 MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroUMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  JIESITENbHOCTH, K  HAy4YHbIM  METOJaM  [O3HaHUf,
dbopMHpoBaHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W €CTECTBEHHO-HAy4YHOM
IPAMOTHOCTH, B TOM UYHCII€ YMEHUU OOBSICHATH U OLCHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, WCIHOJIb3ysl 3HAHUS U OIbIT, MOJYYEHHBIE MPU H3YyUYECHHUU
XUMUH, MPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEATEIbHOCTH;



pa3BuUTHE y OOYy4YarONIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATEeILHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00yUSHUS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HHU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KYJIbTYpbl, HENPHUATHE IEHCTBHUM, MNPUHOCSIINX BPE.
OKPYKaIOWIEN CpeJie U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KTI0UEBBIX KOMIETEHIIUH ), HEOOXOIUMBIX ISl pa3IUYHBIX BUJIOB JICSITEIHHOCTH.

Ha yriny6nénnoe u3zydeHue ydeOHOTO nmpeaMera « XuMus» oTBoauTCs 1mo 102
gacoB B 8 u 9 kiaccax (3 yaca B Hezelnto), Bcero 204 yaca 3a jBa rojia 00y4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHUS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoBeka. [Ipeqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHUU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHbIe COCTOSTHUS
BemeCTB. [IoHATHE O TEOPETHYECKHX M SMIIUPUYECKHX METOJAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOII0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BHIYHCIICHHUE.
[IpencraBienus 0 HAayYHOM MTO3HAHUU HA TEOPETUUECKOM YPOBHE: HayuHbIE (DaKThI,
npo0iema, rurnoTe3a, TEOpus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTomax pabOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XUMHMUecKor Jaboparopun. [IpaBuma Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yuctele BemecTtBa U cMecHu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOJAHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoOsl paszneneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
3neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThie M CIOKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJC€HTHOCTH SJEMEHTOB [0
(bopmynam OMHApPHBIX COEIMHEHUI U cOCTaBiIeHUE (POpMyJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHas
MOJIEKYJISIpHass Macca. MaccoBast [0 XMMHYECKOTO DJJIEMEHTA B COEAUHEHUH.
Haxoxnenue npocreiinieit ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMHUYECKUX COEIUHEHUWU. MonsipHas Macca cmecH BelecTB. MousbHas H0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxjaeHue mnpocrteimmei ¢GhopMyIbl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakIui. 3aKOH COXPAHEHHSI MACChI BEILIECTB.
AToMHO-MOneKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKUE ypaBHEHHS. TUIBI XUMHUYECKUX PEaKUi (COETUHEHUS, PA3JIOKEHNUS,
3aMmeleHus, 0OMeHa). Pacuersl mo XuMU4eCKuM ypaBHEHHSIM.



OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SIBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYAOH, C TpaBUjiaMd paboThl B J1a0OpaTopuud W TpHUEMaMu
oOparieHus ¢ 1abopaTopHbIM 000pyAoBaHueM. 3yuenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBlieHWe BOCKa, TasHUE JibJIa, paCTUPAHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBeHUH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJUYECTBOM 1 MOJIb.
HaGmrogenne u onucaHue MPU3HAKOB NPOTEKAHUS XUMHUYECKHX pPeakiui
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOW KHUCIOTHI C XJIOPHAOM Oapus,
MOJIYYEHHUE U pasyioxkeHue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMoI€CTBUE
xene3a ¢ pactBopom conu meau (I1). M3ydenue cocoOoB pazaeneHust cMeceit (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbI[TAPVBAHUE, TUCTUIUISLIAS,
xpomarorpagusi), NPOBEACHUE OUMCTKU IOBapeHHON conu. HabOmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorampo. MomsipHblii  00bEM ra3oB. OTHOcHUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUUYECKUX PEaKIUIX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl Mmoy4YeHus: KUCI0poia B Ja00paTOpuu U MPOMBIILIEHHOCTH. [loHsTHE O
karanu3arope. KpyroBopor kucinopona B npupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIION, €r0 3HAYSHHE J1JI5 JKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBoli 3p(dEeKT XUMHUYECKOW peakUuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHJOTepMHUYECKUE peakiuu. TormmBo. Mcnonb3oBanue yrisi 1 METaHa B
KadyecTBEe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u mpocroe BemecTBo. Haxoxaenue Bogopoaa B IpUpoze,
duznyecKkre U XuMHUYECKUE CBOICTBA, MPUMEHEHHUE, Cioco0b! nonyuyeHus. [lonsarue
0 KHCJIOTaxX " cojisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue coucrtBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTh BELIECTB B BOJIE.
®dakTophl, BIUAOIIME HAa PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
Crioco0b! BhIpaKE€HUsI KOHLIEHTPALUKA PACTBOPOB: MAccoBasi J0JIsl paCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MPUPOAE U B KHU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. [lonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbI B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/iHas HOMEHKIATypa OKCHAOB. TpHUBUAIbHBIC
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOAOM, C KUCIOTAMH U OCHOBaHUSIMU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOEPKAUIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroBa. Ilonydenme xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kiaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBOMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOObI mojyudeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHUYECKUE CBOMCTBA (B3aUMOICUCTBHUE C KUCIIOTAMH U IIEJI0YaMu) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha NpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAepKaHusl KUCIOpOa B BO3IyXE;

NoJIy4eHHe, COOMpaHue, paclio3HABaHUE U U3YYEHUE CBOMCTB KUCIOPOa;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKpaICHUsI TOPECHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3auMojieHicTBUE Bojiopoaa ¢ okcuaom meau (I1);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPAaCTBOPEHHS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PacTBOPEHHOI'O BEILIECTBA;

B3aMMO/ICHCTBHUE BOJBI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTusa okcuaa meau (1) ¢ pactBopoM cepHOI KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

NOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeTaljia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckass cucTeMa XMMHYECKHX
jaemeHTOB /I. U. MenaesieeBa

Crpoenne aromoB. XuMuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. IloHsTHE O
rpynnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: IIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoandeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHONIepuoaHas Qopmbl Tabmumbl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymiebrn).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTMBHOCTS.
DNEeKTpOHbL. DJNEKTPOHHAs OpOUTalb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: s-, p-, d-opOurtanmu. ODJNEKTPOHHbIE KOH(PUTYpalUd M 3JIEKTPOHHO-
rpaguyeckue ¢Gopmysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U rpynisl 3jaeMeHTa. CTpoeHUe 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumMuveckux 3meMeHToB Ilepuoanueckont cucremsl 1. 1. MeHnneneena:
pacrmpesiesieHde 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Gusnueckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM U nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEPHUOJAX U



rpynmnax. XapakTepUCTHKAa XWMHUYECKOIO 3JEMEHTa [0 €ro IMOJOXKEHHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB I Pa3BUTUs Haykd W mnpaktuku. [l. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHAsI CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIECHTHON W MOHHOW CBS3H.
DONeKTpOHHBIC U CTPYKTYPHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTBa. TUIbl KpUCTANIMYECKUX PEHIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpesenenue cTerneHeil OKMCIeHnss aTOMOB B OMHAPHBIX
coeqMHEHHAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTenU. CoCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULIMEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEJINPOBAHUE CTPOEHUS MOJIEKYJI IpPU IIOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKuil (TOpEHUE, peaKuu pa3ioKeHUs, COSTUHEHMS).

MesxknpeaMeTHble CBSI3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YyYEHWH XMMHM B § KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK ¥ TIOHSATHM, IPUHATHIX B OTACIIbHBIX €CTECTBEHHBIX HAyKaXx.

OO01mue ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYUHBIN (HaKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHaju3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

®duzuka: sBIECHUS NPUPOAbI, (U3UUECKUE SBJIEHHUS, BELIECTBO, TEIO,
bu3nyueckue BEIMYMHBI, €JAMHMIBI H3MEpPEHHs, O0O0bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, JKUJIKOCTEH M TBEPAbIX (KPUCTAJUIMYECKUX) TEJ, DJICKTPUUECKUM 3apsil,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTes, mporecchl 0OMeHa BEIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTE€pPUAIbI.



9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHune u yriyOieHue 3HAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHs
noHuzauuun). [locrnenoBaTenbHOCTh 3aNOJHEHUS JIEKTPOHHBIX OpOUTANIel aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTae aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX HJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroma. CTeneHb OKUCJIEHUS U BaJEHTHOCTb.
[IpencraBiieHre 0 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(9NIEKTPOOTPUIIATEIBHOCT, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, JKUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJEHTHas (HEmoJspHas,
NoJisipHasA); OOMEHHBIA U JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa30oBaHUs
KOBAJICHTHOM CBSA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTaNIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METAJNINYECKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKUX  pEaKIuil.
Knaccudukanuss XUMHUECKUX peaKUMid MO pa3IUYHbIM MpU3HAKaM (110 YUCIYy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TEImIoBoMY 3p(deKTy, o
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMUKN. DHEPT€THKA XUMUYECKHUX PEAKLIUIA.
TenmoBoit >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXMMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHus 1o
TEPMOXHUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XHMHYECKOW peakluHMH. 3aKOH JECMCTBYIOIIUX Macc.
@DakTopbl, BIAUSIOIIAE HA CKOPOCTh XMMHUYECKOW PEaKIMH. DHEPrusl aKTHBALUU.
[Tonsitue o katanuze. epmenTbl. THTrUOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYciaoBus cMemeHus
XUMHUYECKOTO paBHOBeCHUSA. PaKTOphI, BIMSIOIIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecud. IIporHozupoBaHue BO3MOXKHOCTM  NPOTEKAHHS  XUMHUYECKHX
NpPEBPAICHUI B PA3JIMYHBIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUNA 00 M3yUYEHHBIX
AIIEMEHTaX XMMUYECKON KHHETUKHU U TEPMOJUHAMUKH.



OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWATENIM U BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAHUEM METO/a AJIEKTPOHHOTO OaaHca.

DNEeKTpoIUTHYECKAsT auccouranusa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopus sanekTponuTuieckoi nucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTAUIOTHApATaX. OJIEKTPOJHUTHI U
HEAJIEKTPOIuThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHUIIbHBIC U clTa0bIe AIEKTPOIUThL. CTereHb
JVCCOLMANMKM, KOHCTaHTa Juccounanuu. LoHHOE TpoWM3BENEHHE  BOBL.
Bonoponuslii  mokaszatens. MHaukaTopbl. DNEKTpOIUTHYECKAs AUCCOLMAIUS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakunu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonexkynspHsie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWIl M COJI€ll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
aucconnanvu. KauecTtBeHHbIE peakini Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX pacTBOPAaxX COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PEMIETOK HEOPTAaHWYECKHX BELIECTB — METAIOB H
HeMeTaJsIoB (rpaduTa U aMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATpUs);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOW PEAKIUU OT BO3IEUCTBHUSA
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKHUX PEaKLUid;

WCCIIEOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IPOILECCA AUCCOLUALAU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOT0 oOMeHa (00pa3oBaHuE OCajiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BO/bI);

MPUMEHEHUE UHIUKATOPOB (J1akMyca, MeTHWIopaHxka u peHondranenna) ais
ONpENIEIICHNS XapaKTepa Cpebl B paCTBOPax KUCIOT, OCHOBAHHUN U COJIEH;

IIPOBEJEHNUE  OIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3iokKeHns, COeTUHEHUS);

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha HOHBI;

pElIeHHE OKCIIEPUMEHTAJIBHBIX 3a7ady 1o TeMaMm: «OKHCIUTENnbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JIVCCOLAALTUSY.

HemeTaJsibl 1 X COeIMHEHUS



OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BELIECTB, awioTponusa. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHU HEMETAILIOB.

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3NYECKHUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOIEICTBUE
C MeTaJylaMd, HeMeTalaMH, BOJOH, Imenodamu). XiopoBoaopod. CossiHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJYy4YCHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOJA Ha OPTAHU3M YeloBeKa. BaxkHelmme XJI0puIabl U UX HAXOXKICHUE B
npupoze. [loHaTre 0 KuCI0pOACOAEPKAIUX KUCIOTAX XIJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOEHHOCTH CTpPOEHHST aTOMOB, XapaKTEPHbBIE CTEINEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTPONIHBIE MOAU(DUKAIIMKM KUCIOPOAa U Cepbl. XMMHUECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoaoOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHuUCTas KHCIIOTAa U €€ COJIU.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cCepHOM KUCIOThl. XUMHUYECKUE PEAKIUH,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CHOcO0a MOJY4YEHUSI CEPHOM KHUCIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM IPOU3BOACTBE U CBS3aHHBIX C HUM NpPOQecCHsix.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakinu Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIUMHEHUN B MPUPO/IE.
XHUMHUECKOE 3arpsiI3HEHUE OKPYXAIOLEH Cpelibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIOCOOBI €r0 MpeI0TBPAILICHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHUE B MpUpoje, (PU3MYecKue U XMMHUYECKHE CBOICTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOWCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MIPUMEHEHHE U MOTY4YeHHE B JJaOOpaTOpUu
Y TNpPOMBINUIEHHOCTH. VMOH aMMOHUS, JOHOPHO-aKLUENTOPHBIA MEXaHU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (U3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakius Ha noHbl aMMoHusA. Okcuabl azota (I, I, III, IV, V). A3zotucras kuciora.
A3OTHas KHCIIOTa, €€ MOoJyyeHue, GU3NYECKue U XUMUYECKUE CBOICTBa (00IIHe KakK
OpeICTaBUTEN Kiacca KHUCIOT M creuu(puyecKkue), NMpuMeHeHne. XHUMUYECKue
peaKkiyu, JiexKalire B OCHOBE MOTYUYEHUsI a30THOM KUCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatet u HuUTpuThl. KauecTBeHHBIE peakIMd HAa HUTPAT- U HUTPUT-AaHUOHBI.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JIOK]IM, 3arPsI3HEHNE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METANIaMU, KUCIOPOI0M,
rajioreHaMu, KOHUEHTPHUPOBAaHHBIMU a30THOM M CepHOM Kuciaotamu). OKCUAbI
docdopa (III, V), dochopras kuciora, ¢pu3nMUecKue W XUMUICCKHE CBOMCTBA,
nonyuyenue. KauectBeHHass peakuuss Ha ¢ocdar-uonsl. IlpencraBineHus o
rasioreauaax gocdopa (111, V).

[ToHsiTHE O MUHEPAIBHBIX YA00peHUsIX. A30THBIE, (hochHOopHBIE, KOMIUIEKCHBIE
yno0penusi. XMMHYECKOE 3arpsi3HEHUE OKPYKaroUIed cpeibl COEIMHEHUAMH a30Ta
u docdopa.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amnorponHeie Mogudukanuu (rpadurt, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJENCTBYE C METANIaMU, HEMETaNIaMH, KOHLIEHTPUPOBAHHBIMUA a30THOM U
cepHoil kucnoramu). [lonsitue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupoe.
Oxcuppl yriepoaa, ux (Gu3nueckue U XMMUYECKHUEe CBOMCTBA, JCHCTBUE HA JKUBBIE
OpraHu3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOTMYEeCKue MpoodiieMbl aTMochepsl,
CBsI3aHHBIE C OKcHUIoM yriiepoja (IV). YronapHas kuciiora v ee coiu, ux pu3nueckue
U XUMUYECKHE  CBOMCTBA, TIoiydeHHe U  npumeHeHue. KapOoHartsl,
ruaApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaepoja: yriieBoAOpoJbl (MeTaH, 3TaH, STUJIEH, aleTUJICH), 3TaHOJ, IJIULEPHH,
yKCyCHas KucioTta. [IpupoaHble UCTOYHUKHU YTIJIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U MPOMBIIIEHHOCTH.
[ToHsiTHE O OMOJOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHUpax, Oenkax,
yriaeBojgax — M WX pOJIM B JKU3HM 4YeloBeKa. EJMHCTBO OpraHMYecKux u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMUMHYECKHUE CBOWCTBA (B3aMMOJICHCTBUE C
MeTaJulaMH, KUCJIOPOJOM, YIJIEpOAOM, raJloreHamMu), MOJyYeHUEe U MPUMEHEHUE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CHJIMKATHI: (PU3HUECKHE U XUMUYECKUE CBOMCTBA, MOTYUYeHHE U IPUMEHEHUE B ObITY
¥ TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IlpobOiiembl 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.



bop. Ocobennoctu crpoerus atroma. OOIIHe MpeacTaBIeHUs 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOIHBIX XJIOPUIOB (TaIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIMIMX (U3UUYECKUE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JII0ICHHUE MPU3HAKOB UX NMPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOAHBIX COCTUHEHUN;

HaOMIOICHWEe ~ Tpollecca  OOyIIMBaHWSA —~ caxapa  HOA  JICWCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4EHUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIUi Ha CYyIb(MUI-, CYyIbPUT- U CYyIbhaT-HOHBI
Y HAOJII0/ICHHE NTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yAOOpEHHI;

nojilyueHue, coOupaHMe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

IPOBEICHHE KAaYECTBEHHBIX PEAKLUM HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

U3Y4YEHHUE B3aUMOJICHCTBUS KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTaJUIMYECKUX PELIETOK anmasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJlyuyeHue, codrpaHue, pacro3HaBaHUE M U3YyUEHUE CBOWCTB YTIJIEKUCIIOrO
rasa;

IPOBEICHHE KAauye€CTBEHHBIX pEaKIUi Ha KapOOHAT- W CUJIMKAT-UOHBI W
U3y4YeHHUE MPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHHUE B3aMMHBIX MPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3llaMyd MPUPOAHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMUEN CUIIMKATHON ITPOMBILIJIEHHOCTH;

pelIeHne SKCIepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHele HeMeTaibl U uX
COEJIMHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTepUCTUKA XUMHUUECKHUX 2JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUH UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa m crpoeHus aromoB. Metamibsl A- u b-rpymnm.



CtpoeHue NMpOCThIX BEHIECTB — METAILIOB. MeTalmnyeckas CBsI3b U MeTaJlInuecKas
KpUCTaJUTMYECKas pereTka (MPUMUTHBHAS KyOndecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
MJIOTHOYIIAKOBaHHAs ). 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB METANIOB OT CTPOCHUS
KPUCTAIOB. DJEKTPOXUMUYECKUN psjl  HampspkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOTYYEHUS METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
MoTyuyeHust MeTaJljIoB. [IoHATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIEC CIIOCOOBI 3aIIUThHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOpallOMUHUN, OpoH3a). [IpuMeHeHue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIIJIEHHOCTH.

Memannvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME UX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA MpUMeEpe HATpUsl U Kajusl), MOJTyYeHHE.
OKcuibl ¥ TUAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaioB U UX
coeMHEHNI. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHblE METaJUIbl MAarHMid W KaJblMH: IIOJIOXKCHHE B
IIepronnueckoii cucteMe xuMuaeckux 3aeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ousznueckrue 1 XUMUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeilre coeTuHeHNs Kaablius U Maruus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CTIOCOOKI ee ycTpaHeHnus. KpyroBopot
KaJIbLHUsSI B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxAcHHE B mpupone. Pusnyueckue u
XUMHUYECKUE CBOWMCTBA aTtOMUHUSA. AM(POTEpHBIE CBONCTBA OKCHAA U TUIPOKCHU]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwvt b-epynn

OOmast xapakTepUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYMMN):
nonoxxkenne B llepuonnueckoirt cucreme xumuuyeckux odnemeHtoB [, WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBJICHUE «IPOBaJIay AIEKTPOHA Ha
MpUMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepeOpa. BajeHTHbIE COCTOSTHUSI aTOMOB
d-a7€MeHTOB, CTENMEHW OKHUCICHHS aTOMOB B COCJAMHEHHSIX. 3aBHUCUMOCTD
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUIAPOKCUAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[TepBoHayanbHbIC NPEACTABICHUA O KOMIJIEKCHBIX COCIMHEHUSIX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEICHH OKucieHus. OOmme KpaTKue
MPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCITUTENISIMHU), 00 UX OKCHIaX, THIPOKCUIAX U



colisix, ux mpumeHeHuu. [IpeacraBieHuss 00 aMMHAYHBIX KOMITIEKCaxX cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cCTpoeHuEe aTOMa, CTENIEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbIE pEaKIIMy HA KATUOHBI LIMHKA.

Kenezo: cTtpoeHue atoma, CTeneHH OkKucieHus. HaxoxaeHue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, THIpOoKcUAbl U conu xkenesa (1) u xenesa (III), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peakI[uu Ha KAaTUOHBI Xkee3a (2+) 1 xkenes3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIoTHYeCKHe MPOOJIEMBI, CBI3aHHBIC C METAJLUTYPTHISCKUMHE MMPON3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJIICHUI:

O3HAKOMJIEHHE C oOpa3llaMi METaUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICMCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
MCCIIEIOBAHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (I1) m monuna
KaJIMsl, KOPPO3UU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (IV) u kucinoramu;

M3Y4YEHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIbIIMS, )KECTKON BO/IBI;

M3YYEHHE MPOILIECCOB IMOJIYYEHHUS] TUAPOKCUIOB JKele3a, UX XUMHUYECKUX
CBOJCTB;

U3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JTFOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHUE U ONMMCAaHUE OKpAaIlMBAHUS IJIAMEHU MOHAMM HATpUs, Kajaus U
KIS,

uccienoBanne aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHMS, THAPOKCUIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pellIeHne IKCIIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BakHeline MeTamibl U Ux
COEJIMHEHUSD.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW XW3HHM 4YeJIOBEKa. BaxHeumue
BEIIIECTBA U MaTepHuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMoJb30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolp mpu XUMHUYECKHUX
0KOTrax Y OTPABJICHUSIX.

HoBeie Matepransl 1 TeXHOJNIOTHUH. [[pUHINIIBI «3€TTEHOU XUMUW.



OCHOBBI HKOJIOTMYECKON TPaMOTHOCTH. XHUMHUSI U 3/0pOBbE. 3HAUYECHUE
W3Y9aeMbIX XUMHYECKUX JJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opraHu3Ma 4yesnoBeka. [loHsTre o 3m10poBoM 00pase KU3HH.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroleh cpeiibl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMHU YIJIEPO/Ia, a30Ta, CEPBI, TAKEIbIX MeTaIUIoB. [loHsATHE
o [IJIK. Ponp XuMuu B pelIeHUHN 3KOJOTHIECKUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENEJICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpoliecca
o0pa30BaHUsI KUCIOTHOTO JAOXS, U3yUYeHHE €T0 BO3ACHCTBUS HA MaTEpPHAIIbI.

IloBTOpeHne u 00001IeHMe 3HAHMH OCHOBHBLIX pa3/ieJi0B KypcoB 8-9
KJIACCOB

[leproauueckuii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE IMPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKHMX pPEAKIUHA 1O Ppa3IdyHBIM  IpPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpallCcHU B
Pa3IMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponns conent. Peakuuu okucieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  NUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4E€pPe3 HCIOJb30BaHUE KAaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYYHBIHN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJlIW3, CHHTE3, KiIacCUUKAIMs, MEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00BEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHBIE COCTOSTHUE
BEILIECTBA, CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKHUX) TE,
KpUCTAJUIMYECKas PENIeTKa, 3JIEKTPOH, AIPO aTOMA, POTOH, HEUTPOH, MOH, HYKJIH]I,



W30TOIbI, KBaHTBI, PAJIMOAKTHBHOCThH, alb(da-, OeTa- W raMMa-u3JIydcHHE,
AIIEKTPUICCKUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jioKeHue O0eroro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpaJIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMble, TOTUTHBO, BOJHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTMsI:  CTPOWUTENBHBIC  TEXHOJOTHMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPAa3BUTHUA U  COLMATU3ALMH
o0yyJarommxcs.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIC/INI0, TOHUMAHHUE 3HAYEHUS XUMUUECKON HAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIEeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE, MPOSIBJICHUEC KOMMYHHMKATUBHON KYJIbTYphl B
pa3HO00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYNKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MPOU3BOUTENILHBIX CHJI OOIIECTBA B IIE€JIOM, POJM W MeCTa HayKH «XUMHUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI,
B3aMMOCBS35X Y€JIOBEKA C IIPUPOJHOM U TEXHOJIOIMYECKON CPEeLloN;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0pOBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr0Jsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MACHOCTH TpU  OOpaIlllEeHHuH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyaIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIAOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTHYECKUX TPOOIeEM
U IIyTeH UX PeLeHUs; CHOCOOHOCTh MPUMEHSTh 3HAHUS, IOJy4yaeMble PU U3YUEHUN
XUMUH, JUIsl PELICHHs 3a[ay, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOJHOM,
TEXHOJIOTUYECKOW M COLHMAIBHOW Cpel; TOTOBHOCTh K YYAaCTHIO B NPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaloOIMMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUH OCHOBHOTO 0O0I1ero 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCIUIUIMHAPHBIX (MEXMPEIMETHBIX) MOHSATUN, OTPAKAIOIINX
MaTepUaibHOE €JAWMHCTBO MHpa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU Y4YEOHBIMU JACUCTBUSIMHU (ITO3HABATEIIbLHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMH 11 TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKOM  JEATEIBbHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PACKPHIBATh CMBICT XUMHUYECKUX TMOHATHH (BBIICTATH WX CYIICCTBCHHBIC
MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSATHUSIMH); aHAJTIU3UPOBATh,
CpaBHHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIINil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JeAYKTHUBHBIC, TI0 AaHAJIOTHH ); peJIaratb KPUTEPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3y4aeMbIX Mpolieccax u
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKIIOUYCHHS; YMECHHS NMPUMEHSITH B MpoOliecce
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIB3yEeMbIe B XUMHUHU, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOM PEaKIUM — MPU PEIICHUH YU4eOHBIX 3aJ1au; ¢ YIETOM ITHX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKHC PEAKITUN.

ba3oBble wucciaegoBareJibCkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIbCKOM IEATSTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIUpOBaTh MPOOJIEMY, OMPENEIATh IeJb W 3aJadd, COOTBETCTBYIOIIHC
pEIICHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIIECTBJIATh €€ TPOBEPKY; YMEHHS IMPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCICHUS, MOJCIUPOBAaHUE, HAOIIOJCHUS M SKCIICPUMCHTBI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHON padoTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(OpMAIuu (HaydHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTUUECKH OLICHUBATh €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpMaIIMIO, 3HAYUMYIO JJI pelieHus y4eOHOM 3ajaud; yMEHHs NpPUMEHATH
paszauuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl MpU TIOUCKE U OTOOpE
uHpOpMalluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIbHYIO (OpMYy MpEACTaBICHUSI
uHpopMaluu (cxembl, rpaduKu, AWarpaMMbl, TaOIMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (popmysbl, aOOpeBHATypbl, HOMEHKIATYPY,
UCIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYUYEHHBIE PE3yJIbTaThl MO3HABATEIBLHON NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJIWYHO BBICTYNATh C Ipe3eHTaIuen
pe3yIbTaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ Juajiora u
(MJIM) TUCKYCCUHU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOM TeM€e U BBICKA3bIBaTh UJIEH,
dbopMyIHpPOBATh CBOM MPEJIOKEHHUSI OTHOCUTENBHO BBITIOJHEHUS MPEISI0KEHHOMN
3a/1ayu.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax paboTh: IUIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, pACHpEACsaTh 3aJaud MEXIY
YJ€HAMU TPYIIbl; BBIMOJHATE CBOIO 4YacTh padOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEETSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW paboOThI; pemaTh BO3HUKAIONIKME TPOOIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHU1, OOMEHE MHEHMSIMH, «MO3TOBOM IITYypMe» M Jpyrux (opmax
B3aMOJIENCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA HeﬁCTBHHMH
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoiee NOAXOMSAIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCJIEIOBATENbCKOM 3a/1a4H; HA OCHOBE IOJYUYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3YyJbTaThl: COOTHOCHTh CBOM JEHCTBUA C IUIAHUPYEMBIMHU
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee CoJepkKaTeabHOe
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOr0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BbIBATh YIIIYOJIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud HWHAUBUIYaAIbHBIX 00pa30BaTeIbHBIX
TPAEKTOPUIA, B TOM UYHUCJI€ UCTOJB3Yysl CETEBOE B3aUMOJIecTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpPOrpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTH MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BHICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYaIOMIMMKCS HAayYHBIX
3HaHUMU, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEU(PUIECKUX JIJIs1 TPEAMETHON 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHUIO
HOBOTO 3HAHUS, €ro WHTEPHpETaluu, MNPeoOpa3oBaHUI0 W TPUMEHEHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHmy oOyuenuss ¢ 8 Kaacce y oOydarormierocs OyayT copMHUpOBaHBI
CJIEIYIONTUE MPEIMETHBIC PE3yIbTaThl H3YUCHHUS XUMUHU Ha YIITyOJICHHBIM YPOBHE:

pPACKpBIBaTh CMBICI OCHOBHBIX XMUMHUUYECKUX TOHSTHUM: aTOM, MOJIEKYa,
XUMHUYECKUN DJIEMEHT, METajll, HEMEeTa/lJl, aJUIOTPOIMs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAA aTOMHAsi M MOJICKYJIsIpHAs Macca, KOJIWYECTBO BENIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
coJib, aM(OTEPHBIM OKCHJI, aM(POTEpHBIH THAPOKCHI, XUMHUYCCKas peaKIus,
KJ1IaccuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMelIeHUs, peaklu OOMEHa, 3K30- W JHJAOTEPMHUUECKHE PEaKIUH; TEIIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paanyc aToMa, XMMHYECKas CBS3b, NOJIAPHAS W HEMOJSIpHAs KOBAJEHTHAs CBS3b,
VWOHHasi CBf3b, HOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BELIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHCIIEHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ 3JIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9T MOHATHUS MIPU ONMCAHUU BELIECTB U UX MPEBPALLICHHUII;

UCITI0JIb30BAaTh XUMHYECKYI0 CUMBOJIMKY JIJIsl COCTABJICHHs (JOPMYJI BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTPENAETATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEAEIEHHOMY KJacCcy COeIMHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTAJIPO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAAaX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAaxX
UCCJIEIOBAHMSI BEIIECTB U U3yUYECHHS] XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHMs B Ileproauyeckoit cucreme:

OIMKCHIBATH U XapaAKTEPHU30BaTh TabIMuHyI0 hopmy [lepronnyueckoit cucTeMsbl
XUMHUYECKUX DJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«moboyHas noarpynma (b-rpynmna)y, «Mainbie nepuoab U «00JbIINE MEPUOIBDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucremMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U PACHPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCUu(PUIMPOBAaTh XUMHYECKUE DJIEMEHTBhI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYECKUE PEaKIMHU (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TeroBoMy 3G DexTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHMUW M COJIEH, T€HETUYECKYIO CBS3b MEXAY HHUMH,



MOATBEPXKIAss TPUMEPAMHU  MOJICKYJSIPHBIX ~ YPAaBHEHHMHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTr0 3JI€MEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MIPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, MOJSIPHYIO KOHIIGHTPAIIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuu;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIIECTB M XUMHUYECKHIX
peakiuii, eCTECTBEHHO-HAYYHBIE€ METOJIbI MO3HAHUA — HaOII0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — I OCBOCHUS
y4eOHOTO COIepKaHUS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKUCICHUS U BOCCTAHOBJICHHS, COCTABIIATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (MeTOoA0M
AJIEKTPOHHOTO OaslaHca);

YCTaHABJIMBATh CBA3UM MEXKIY pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMH, TTPOMCXOISIIMMHE B MAaKpO- U MUKPOMHUPE, OOBACHATH
MIPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYCCKHAE 3HAHUS CO 3HAHUSMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMUYECKOH MTOCY/IBI 1 000PYyI0BaHMS, a TAK)KE MPaBHUJIa OOPAIICHHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHCHUS J1a0OPATOPHBIX OIBITOB H
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(BolopoJia M KUCJIOPO/ia), MPUTOTOBIICHUIO PACTBOPOB C OINPEICICHHON MacCOBOM
JI0JIeW pacTBOPEHHOTO BEIIECTBA, PEIICHUIO AKCIIEPUMEHTANBHBIX 3a]1a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCTUHEHU;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUs 0€301acHOTO OOpaIeHus C BEIIECTBAMU, UCTIOIB3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPY>KAIOIICH CPeIbI.



K xoniy oOyuenus 6 9 knacce y oOydwaromerocs OyayT chopMupoBaHb
CJICTYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3yYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, aHWOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EKT peakinu, MOJb, MOJSPHBIMA
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAHOBJICHHE, DJJCKTPOIM3, aIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs, METAUIMYECKasi), MEKMOJICKYISIPHbIC
B3aUMOJEHCTBUS (BOJOpPO/AHAs CBS3b, CUJIbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIECTKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELICHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasl IJIOTHOYNMAKOBaHHAsA), KOPPO3USl METAIIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKHU KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumuu; [1/IK;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUHN U IPUMEHSITh
9TH MOHSTHS PY ONMCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
VMOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEIMHEHUAX, 3apsA] HOHa IO
XUMHUYECKON (hopmyiie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa u
JE€MOHCTPUPOBAThH €r0 MOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popMmy [lepuoaudeckoii cuctembl
XUMHUUYECKUX 3JIEMEHTOB: pa3NyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mansie
NEPUOJIBI» U «OO0NBbIINE TIEPUOIBIY;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIIETISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUIOB) B Mpejesiax MaJlbIX MEPUOJ0B U TJIaBHBIX MOATPYII C
Y4€TOM CTPOEHHUSI HX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JISKTPOJIUTHUSCKON TUCCOIMaIiy, 3akona ['ecca
U €ro CIEICTBHMA, 3aKOHA NEWCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEIICHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TerIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHIO PEareHTOB, MO0 W3MEHEHUIO
CTENEHEH OKUCIECHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTWHEHWW, MOATBEpPXKAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIONUX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIUAIIMN KUCIIOT, IIeI0Ye
Y COJICH; TIOJTHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEP)KIAAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3ITUYHBIX KIJIACCOB,;

pacKpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUM pEaKIlvil, CyITHOCTb
OKHUCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUHA  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIni;

MPEICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablUi, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
1 00pa30BaHHBIX WMH CJIOKHBIX BEIIIECTB, B TOM YHCJIC MX BOJHBIX PACTBOPOB
(aMmMmuak, XJI0pOBOAOPOI, cepoBoaopo, okcubl yraepoaa (11, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), ceprucras, cepHas,
azoTHas, GocdopHas, yrojapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHABl M THAPOKCHIIBI
metamuioB [A-IIA-rpynmn, amtomunud, meau (11), nunka, sxenesa (I u 11D));

MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHl XJ0pa, a30TUCTasi, OOpHas, yKCycHas
KHUCIIOTBI U UX coiir, Tamorenusibl kpemaus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranat xanus;

OIMKMCHIBATH POJIh BAKHEHIITMX M3y4aeMbIX BEIICCTB B MPUPOTHBIX MPOIECCax,
BIIUSIHUC HA KUBBIC OPTraHWU3MbI, MPUMEHEHHUE B PA3JIMUHBIX OTPACIISAX IKOHOMHUKH,
WCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPHAIOB U TEXHOJIOTHU;

MPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COCpPIKAIIUEecs B BOJHBIX PacTBOpPax



UOHBI: XJIOpUA-, OpoMHI-, HOAMUI-, cylbdar-, ocdar-, kapOoHAT-, CUIUKAT-,
cynbdut-, cymbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajabllys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT X COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COCAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COECIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeinyo (GopMyily BEelecTBa M0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMA C Y4ETOM HEeJAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAYEHHS TEIIOBOTO
s dekra peakiyuu, onpeaesisiTh COCTaB CMECEil;

coOJII0/1aTh MpaBuiia 6€30MacHoi paboThI B JIA0OPATOPHUH MPU UCTIOTH30BAHUU
XUMHUYECKOM TOCY/IbI M 000PYI0BaHUS, a TAKXKE MTpaBUiIa 0OpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
IPaKTUYECKUX paldOT MO MNOJYyYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMuakKa M yrieKHucIIoro ra3a) u perieHuIo SKCIEePUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TMpEICTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTOKA3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW AEATENBHOCTH (aHANIHU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (peaJIbHBIM U MBICIICHHBIN );

OpPUMEHATh  MpaBuja  0e30MmacHOro  oOpalleHuss €  BEIIeCTBaMH,
WCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpes (OMacHOCTB)
BO3JICUCTBUSI HA JKMBBIE OPraHU3MBI OIPEJCICHHBIX BEIIECTB, IOACHITH Ha
npUMepax CIocoObl YMEHbBIIIEHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeICTaBiIeHUsI O cdepax MpodecCHOHATBLHON
NeSTeTbHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KAaK OCHOBY
JUIsi Ipo(heCCHOHANBHON OpUEHTAllMd U 1T OCO3HAHHOTO BHIOOpAa XMUMHUHU Kak



PO HIIBHOTO TIPeIMETa MPU MPOJAOIKEHIUN 00YIEHUS HA YPOBHE CPETHETO OOIIIETO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEJICHUS YUCOHBIX HCCIIEIOBAHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPTraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTE.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
bubmuorexa [JOK
€CTECTBO3HAHMUS
1.1 . 6 2 https://m.edsoo.ru/7f41837¢ 11OC
MPAaKTUYECKOU
p Mos mikota https://myschool.edu.ru
NeATEeIIbHOCTH YEIOBEKa
B bubmuorexa [JOK
€IIeCTBa U XMMHUYECKUE
1.2 B 19 1 https://m.edsoo.ru/7f41837¢ IIOC
€aKIuu
peat Mos mkona https://myschool.edu.ru
Uroro no pazaeny 25
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
bu6mmoteka [IOK
71 Boszayx. [TonsTre 0 rasax. 14 1 1 https://m.edsoo.ru/7f41837¢ IIOC
Kucnopoa. Okcrnast Mos mikoia https://myschool.edu.ru
bu6nuoreka [IOK
29 Bonopox. IonsTue o 6 1 https://m.edsoo.ru/7f41837¢ 11OC
KHCJIOTaX U COJIAX Mos mikoina https://myschool.edu.ru
but6mmoreka [IOK
23 Bona. Pacteopsr. [Tonstne 12 1 1 https://m.edsoo.ru/7f41837¢ 11OC
00 OCHOBAHMSIX Mos mikouna https://myschool.edu.ru



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

OCHOBHBIE KJ1aCChI bubmmorexa LIOK
24 HEOPTaHUYECKUX 16 1 1 https://m.edsoo.ru/7f41837¢ IIOC
COCMHEHUI Moz mikona https://myschool.edu.ru
Hroro no pazneny 48

Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PEeaAKIIUN

[Tepuonuueckuii 3aKOH U bu6nunoreka [IOK
[lepuoaunueckas cucrema https://m.edsoo.ru/7f41837¢ ITOC
3.1 XUMHYECKUX 3JIEMEHTOB /J[. 14 Mos mikomna https://myschool.edu.ru

N. MenpneneeBa. Ctpoenue
aroma

XuMH4YeCcKas CB3b. bu6nuoreka [IOK
10 OKHUCIUTEITbHO- 13 | https://m.edsoo.ru/7f41837¢ 11OC
’ BOCCTAaHOBHUTEIILHEIC Mos mikomna https://myschool.edu.ru

peakiuu

Hroro no paszneny 27

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102 > 6



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znesn 1. BenrecTBO M XUMH4YecCKasi peakius
bubnunoreka LIOK
O TToBTOpeHH e 1 yriTyblleHte 3HaHMI 0 . https://m.edsoo.ru/7f41837c
. BeIIeCTBE 1HOC Mos mxoia
https://myschool.edu.ru
bubnuoreka [{OK
19 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 i i https://m.edsoo.ru/7f41837¢
' XUMHYECKUX PeaKiui HOC Mos mkona
https://myschool.edu.ru
bubmmoteka IIOK
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. . | ) https://m.edsoo.ru/7f41837¢c
' XYMUYECKUE peakllui B pacTBOPax HOC Most mixona
https://myschool.edu.ru
Uroro no pazaeny 34
Paznen 2. Hemerasuibl U MX COeIMHEHU S
bubnunorexa LIOK
OOG1as XapakTePUCTUKA X UMUYECKUX https:/m.edsoo.ru/7f4183'7c
2.1 6 1 HOC Mos mikona

anemeHToB VIIA-rpynmsl. ["anorenst

https://myschool.edu.ru



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

OO61mas xapakTepUCTHKA XUMUYECKUX

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢

2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 7 IIOC Mos mkoia
COCIIUHEHUSA https://myschool.edu.ru
bu6nmoreka [IOK
OO0mwast XxapakTepuCTUKa X MMUIECKUX https://m.edsoo.ru/7f41837¢
2.3 aneMeHTOoB VA-rpynnsl. A30T, hpocdop u ux 10 [IOC Mos mikomna
COCIIMHECHU S https://myschool.edu.ru
bubmuoreka [{OK
OOwiast XapaKTepUCTUKA X MMUIECKUX https://m.edsoo.ru/7f41837¢
2.4 anemeHToB [VA-rpynmsl. Yriepon u 12 IIOC Mos mkoia
KpPEMHUU, UX coequHeHus. bop https://myschool.edu.ru
Hroro o pazaeny 35
Paznen 3. Merasliibl U MX COeTMHEHMSI
bubmmoteka IIOK
https://m.edsoo.ru/7141837¢c
3.1 OOu1me cBoicTBa METAIIIOB 5 LIOC Mos mkomna
https://myschool.edu.ru
bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢
3.2 Bakneimue MeTauIbl U UX COCAMHECHHUS 16 IHOC Mos mkona
https://myschool.edu.ru
Hroro no pazgeny 21

Pasnen 4. Xumus u okpyxamomas cpeaa
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BGH_ICCTBa 1 MaTCpuraJibl B )KU3HU YCIIOBCKA.

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

4.1 5
OCHOBBI IKOJIOTUYECKON IPAMOTHOCTHU HOC Mos mkona
https://myschool.edu.ru
Hroro no pasneny 5
Paznen 5. O0o01menue 3Hanui
bubnunoreka LIOK
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 5 https://m.edsoo.ru/7f41837¢
' OCHOBHBIX pa3/JeloB KypcoB 8—9 kiaccoB 1HOC Mos mkoia
https://myschool.edu.ru
Hroro no pazneny 5
PesepBHOE Bpems 5
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 11



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

IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumuu. Tena u BemiecTna. bubnnorexa [HOK
1 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA 1 https://m.edsoo.ru/7f41837¢
' BemecTs. Ou3ndeckne U XUMUYECKUE HOC Mos mkona
SIBJICHUS https://myschool.edu.ru
bubmuorexa [JOK
[TonsiTHEe 00 MCTOPUY BO3HUKHOBEHUS https://m.edsoo.ru/7f41837¢
2. Y Pa3BUTHUS XUMUU. XUMHS B CHCTEME 1 1IOC Mos mkoma
HayK. Posib XMMHHM B )KM3HU YeJIOBEKa. https://myschool.edu.ru
bu6mmoreka [IOK
ITonsiTHE O TEOPETHUECCKUX H https://m.edsoo.ru/7f41837¢
3. SMIIUPUYECKUX METO/AaX MO3HAHUS B 1 [IOC Most mkomna
€CTECTBEHHBIX HAayKax. https://myschool.edu.ru
IIpakTrueckas pabora Ne 1 mo Teme bubmmorexa LIOK
. "TIpaBuia paGoTE B Ta6OPATOPHH H | | https://m.edsoo.ru/7f41837¢c
' npu€MbI 0OpaIeHHs ¢ Ta0OPATOPHBIM HOC Most mxona
" https://myschool.edu.ru
o0opynoBaHuEeM
bu6mmorexa [IOK
Uucreie BemecTBa U cmecu. CriocoObt https://m.edsoo.ru/7f41837c
5. 1 IIOC Mos mkona

pazaeneHus cMecen

https://myschool.edu.ru
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[TpakTuueckas padota Ne 2 o Teme

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

6. "Paznenenne cmeceit (Ha mpumMepe LHOC Mos mkosa
OYMCTKHU TTOBApPEHHOU oM )" https://myschool.edu.ru
bu6mmoreka [IOK
; ATOMBI 1 MOJIEKYJIBI. X UMUUYECKHE hitps://m.edsoo.ru/7i41837c
' 3JIEMEHTEL. HOC Most mxoa
https://myschool.edu.ru
bubmuorexa [JOK
IIpocThie U CIIOXKHBIC BELIECTRA. https://m.edsoo.ru/7f41837¢
8. BeniectBa MOJIEKYJISIPHOTO U OC Mos mikomna
HEMOJIEKYJIIPHOTO CTPOEHUS https://myschool.edu.ru
bu6mmoreka [IOK
Xumndeckas popmyna. BareHTHOCT https://m.edsoo.ru/7f41837¢
9. aTOMOB XMMHYECKHUX DJIEMEHTOB. HOC Mos mikona
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB https://myschool.edu.ru
bu6nmoreka [JOK
. Ope/IeIeH e BATCHTHOCTH ATOMOR https://m.edsoo.ru/7f41837¢
' 110 GpopMyJIaM GUHAPHBIX COEIUHEHUN HOC Most mxoa
https://myschool.edu.ru
bu6mmorexa [IOK
1 OTHocUTeNbHAs aTOMHAs Macca. hitps://m.edsoo.ru/7f41837c
' OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca HOC Most mona
https://myschool.edu.ru
1 Beruucienus OTHOCUTEIBHOM bubmuoreka [JOK

MOHCKyHHpHOfI MacCChl BCIICCTB,

https://m.edsoo.ru/7f41837¢
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MOHHpHOfI MacCcChbl, MacCChbl BEIICCTB U
KOJIMYECTBA BCIIECCTBA

HOC Mos mikosna
https://myschool.edu.ru

MaccoBas 107151 XUMHYECKOTO bubnmoreka [JOK
3JIEMEHTA B COCIUHEHNH. https://m.edsoo.ru/7f41837c
13. Brruncaenus MaccoBoi goIu HOC Mos mkona
XHUMHYECKOT0 3JIEMEHTa 110 (hopMyJIie https://myschool.edu.ru
COCTMHCHUS
bu6mmoreka [IOK
Haxoxpenue npocretiteit popmyiier https://m.edsoo.ru/7f41837¢
14. BEILECTBA 10 MACCOBBIM JOJISIM LIOC Most mkona
SJICMCHTOB https://myschool.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
15. KommuecrBo BemecTBa. Mob LIOC Most mkona
https://myschool.edu.ru
B3anmMocBs3b KONMMYECTBA, MACCHI U but6mmoreka [IOK
" YHCIIa CTPYKTYPHBIX €IMHALL https://m.edsoo.ru/7f41837c
BelecTBa. MoJspHas Macca CMeCH HOC Most mxora
BEIECTR https://myschool.edu.ru
MouibHas 705151 XUMUYECKOTO bubmuorexa [JOK
BJIEMEHTA B COCTUHEHUU. https://m.edsoo.ru/7f41837¢
17. Haxoxnaenue npocreiimeit popMyIibt [HOC Mos mkona
BEIIECTBA [0 MOJIBHBIM JOJISIM https://myschool.edu.ru
3JIEMEHTOB
XuMu4eckue siBICHUs. XUMUYECKas bubmuoreka [JOK
18. peakuus 1 e€ mpu3Haku. 3aKOH https://m.edsoo.ru/7f41837¢

COXpPAaHCHUA MAaCChl BEIICCTB
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HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
ATOMHO-MOJIEKYIIAPHAS TEOPHS. https://m.edsoo.ru/7f41837¢
19. Kuzup n gesrensHocTh M. B. LHOC Most mkona
Jlomonocosa https://myschool.edu.ru
bubmuorexa [JOK
0. XuMHUYeCKre ypaBHEHUs . THIIbI }Ll{topz/ ﬁ::ﬁiﬁg f41837c
XUMUYECKUX PEaKIui
https://myschool.edu.ru
PacuéThl 10 XMMHUYECKHM bubmorexa [OK
51 YpaBHEHUSIM KOJIMYECTBA K MACCHI }Ii{tOpZ/ ﬁjﬁjﬁzg‘;{: f41837¢
MCXOJIHBIX BEIIECTB WU MTPOJTYKTOB
peakimn https://myschool.edu.ru
Beluncnenus no ypaBHeHUAM bubnuoreka [IOK
XMMHUYECKON PEaKIMu: KOJIMYECTBA https://m.edsoo.ru/7f41837¢
22. BEIIECTBA, MACChI [10 U3BECTHOMY [HOC Mos mkona
KOJIMYECTBY BEIIECTBA, MACCE https://myschool.edu.ru
peareHTOB WJIA MMPOTYKTOB PEAKIIUH
Bpluncnenus no ypaBHEHUSAM bubnuoreka [IOK
XAMHYECKON PEaKIMU: KOJIMYECTBA https://m.edsoo.ru/7f41837¢
23. BEII[ECTBA, MACCHI TI0 U3BECTHOMY HOC Mos mkoia
KOJIMYECTBY BEIIECTBA, MAaCcCe https://myschool.edu.ru
peareHTOB WJIA MMPOJTYKTOB PEAKIINH
" O06o001IeHNEe U CHCTeMAaTH3aIIUs bubnmoreka [JOK

3HAHUHI

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
. KontponbHas pabota Ne 1 1o Teme https://m.edsoo.ru/7f41837c
' "BemectBa 1 XuMHu4YecKue peakiuu" HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
26 Bosayx — cMech ra3os. [lonsTHe 0 https://m.edsoo.ru/7f41837¢
: m— HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
” 3akoH ABoraipo. MosipHbii 00BEM https://m.edsoo.ru/7f41837¢
. 2308 OC Mos mkona
https://myschool.edu.ru
bu6nmoreka [JOK
Beraucnenns 00bEma, KOIMIECTBA https://m.edsoo.ru/7f41837¢
28. BCIISCTBA r'a3a 110 U3BECTHOMY €TO 1IOC Mos mkoma
KOJINYECTBY BELIECTBA, 00BEMY https://myschool.edu.ru
bu6mmorexa [IOK
OTHOCUTENbHAS TIOTHOCTh T'a30B. https://m.edsoo.ru/7f41837¢
29. Brruucienust OTHOCUTENLHON IOC Mos mkona
IUIOTHOCTH I'a30B https://myschool.edu.ru
OrnpeznenieHne OTHOCUTEIbHON bubnmoreka [JOK
30 MOJIEKYJIIPHOM MacChl ra3000pa3HOTO https://m.edsoo.ru/7f41837¢c

BEIIECTBA 10 U3BECTHOM
OTHOCHUTEIBHOU INIOTHOCTH
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HOC Mos mikosna
https://myschool.edu.ru

BbruucieHusi OTHOCUTEIbHOM Bubmmorexa [IOK
2 MOJIEKYJISIPHOI Macchl rasa 1o https://m.edsoo.ru/7f41837c
' M3BECTHOM OTHOCHTENILHOM HOC Mos mixona
https://myschool.edu.ru
IUIOTHOCTH
OOBEMHBIE OTHOIICHUS Ta30B PU Bubmorexa [IOK
3 XHUMHYECKUX PEaKIusix. Beraucaenust https://m.edsoo.ru/7f41837c
' 00BEMOB Ta30B 110 YPABHEHHIO HOC Mos uixona
XHMHHECKO# PeaKIiy https://myschool.edu.ru
Kucnopo — aj1eMeHT ¥ IpocToe bubmorexa [OK
33 BeecTBO. CriocoObl MOTyyeHHs https://m.edsoo.ru/7f41837c
' KHCJIOpO/1a B 1abOpaToOpHu 1 HOC Mo mkona
https://myschool.edu.ru
MPOMBINIIEHHOCTH. OKCHIBI
bu6nmoreka [JOK
[TpakTudeckas padora Ne 3 mio eme https://m.edsoo.ru/7f41837¢
34. "ITonrydyenue u cobrpanue Kuciopoja, [HOC Mos mkona
M3Y4CHHE erO CBOHCTB" https://myschool.edu.ru
bu6mmorexa [IOK
Kpyrosopot kuciopona B mpupoe. https://m.edsoo.ru/7f41837¢c
35. O30H — aJJIOTPONHAS MOJU(PHUKAIIHS 11OC Mos mkona
KUCIIOpOJa https://myschool.edu.ru
TennoBoii 3 pexT xumudeckon bubnmoreka [JOK
36 peakiu, TEPMOXUMHUYECKUE https://m.edsoo.ru/7f41837¢c

YpaBHEHHUS, IK30- U SHIOTEPMHUUECKHE
peakuuu
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HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
Tonnmuso. Micnonb3oBanue yris u https://m.edsoo.ru/7f41837¢
37. METaHa B KayeCTBE TOILIHBA. LIOC Mos mkona
3arpsi3HEHHE BO3/1yXa. https://myschool.edu.ru
Brrunciienus o ypaBHeHUsAM bubnuoreka [IOK
XUMHYECKON peaKIuu: KOJIMYEeCTBA https://m.edsoo.ru/7f41837¢
38 BelllecTBa, 00bEMa, MacChl O HOC Mos mkoina
' M3BECTHOMY KOJIMYECTBY BEILECTBA, https://myschool.edu.ru
00bEMY, Macce peareHTOB UIIH
MIPOJIYKTOB PEAKIIUU
bu6nmoreka [JOK
39 KonTtponsHas pabora Ne 2 1o Teme IITODZ/ /rl\jll'edsoo'ru/ 7f41837c
’ "Bosxyx. Kucrmopon. Oxcusr" 04 LIKOJIa
https://myschool.edu.ru
Bomopos — 2J1eMeHT M IIPOCToe bubmiorexa [IOK
20 BeniectBo. CrocoObl MOTyYeH s Egz/ ﬁfﬁﬁﬁg f41837¢
BOJIOPO/Ia B JTAOOPATOPUH U
HPOMBIILIEHHOCTH https://myschool.edu.ru
bubmuorexa [JOK
[Ipaxtiyeckas pabora Ne 4 1o Teme https://m.edsoo.ru/7f41837¢
41. "Tlony4yenue u coOupanue BoAOpoaa, IOC Mos wKona
M3y4CHHE €ro CBOUCTB" https://myschool.edu.ru
4. Hcnonp3oBanue BOIOPOJIA B KAUECTBE bubnuoreka [IOK

TOILJIMBA

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
43 [Tonsrue o kucnorax u coysx. Cocras https://m.edsoo.ru/7f41837c
' KHCJIOT U coleil HOC Mos worna
https://myschool.edu.ru
Brrunciienus 00bEMa, KoJIM4ecTBa bubmuorexa [JOK
BEILIECTBA ra3a [0 U3BECTHOMY €T0 https://m.edsoo.ru/7f41837¢c
44, KOJINYECTBY BELIECTBA HIIU O0BEMY. [HOC Mos mkona
Beruncienust 006EMOB ra3oB 10 https://myschool.edu.ru
YpaBHEHUIO XUMUUYECKON PEaKIIUU
Brrunciienus o ypaBHeHUsAM bubnuorexa [IOK
XUMUYECKON PEAKLUU: KOJINYECTBA https://m.edsoo.ru/7f41837¢c
45 BEIECTBa, 00HEMa, MAaCCHI 10 HOC Mos mkomna
' M3BECTHOMY KOJIMYECTBY BEIIIECTBA, https://myschool.edu.ru
00bEMY, Macce peareHTOB UIIH
MIPOJIYKTOB PEAKIIUU
bu6mmoreka [JOK
16 dusnyecKrue ¥ XUMHUYECKHE CBOMCTBA https:/m.edsoo.ru/7f41837¢
‘ BObI. Bosta B mpupoe. HOC Mos uixona
https://myschool.edu.ru
bu6mmorexa [IOK
47 AHAIN3 ¥ CHHTE3 — METOIbI https://m.edsoo.ru/7f41837¢
' M3y4EHHs COCTaBA BOJIBI HOC Mos mrxona
https://myschool.edu.ru
. bubmuorexa [JOK
48. CocTaB OCHOBaHUH &

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

PactBopsl. PacTBOpUMOCTB BelECTB B bubmumorexa [IOK
Bojie. Hacrimmenuslie u https://m.edsoo.ru/7f41837¢
49, HEHAaCBIIIICHHBIC, HOC Mos mkona
KOHLIEHTPUPOBAHHBIE Y Pa30aBIECHHbIC https://myschool.edu.ru
pacTBOpbI
Crioco0bl BeIpaKE€HHs KOHLIEHTPALUI bubmuorexa [IOK
50, paCTBOp?BZ MaccoBas J10J1s Eggﬁ:ﬁﬁiﬁg f41837¢c
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHI[EHTpAIIHS! https://myschool.edu.ru
[TpakTiueckast pabota Ne 5 o Teme bubnnoreka [JOK
"[IpuroroBieHNe pacTBOPOB C https://m.edsoo.ru/7f41837¢c
ompeIeIEHHON MacCOBOM JTOJIEH HOC Mos mikona
1 pacTBOPEHHOTO BEWIECTBA. https://myschool.edu.ru
IIpuroroBnenne pacTBOPOB C
onpeAeNIEHHON MOJISIPHOMN
KOHILICHTpaLel paCTBOPEHHOIO
BelecTna"
bu6mmorexa [IOK
Brruucnenus ¢ uCnoJyib30BaHUEM https://m.edsoo.ru/7f41837¢
52. MOHSITUSL «<MaccoBasi J10J1s1 BELIECTBA B OC Mos mkona
pacTBope» https://myschool.edu.ru
bubmuorexa [JOK
Brerunciienus ¢ HCMoJIb30BaHUEM https://m.edsoo.ru/7f41837¢
53. IIOHATHUSA «MOJIIpHasi KOHIICHTPaIUA IIOC Mos mkona

PacTBOPEHHOTO BEIIECTBA»

https://myschool.edu.ru
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Posib pacTBOpOB B PUPO/IE U )KU3HU

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

54. yesoBeka. KpyroBopoT BO/ibI B HOC Mos mikosna
1IpUpoOaC https://myschool.edu.ru
bu6mmoreka [IOK
3arps3HEHHE IPHPOJTHBIX BOL. https://m.edsoo.ru/7f41837c
55. HOC Mos mikoina
OxpaHa ¥ 04MCTKa NIPUPOAHBIX BOJ.
https://myschool.edu.ru
bubmuorexa [JOK
Boruncnenus ¢ Ucnonb30BaHUEM https://m.edsoo.ru/7f41837¢c
56. rpauKOB paCTBOPUMOCTH JUIS [HOC Mos mikona
pacdy€TOB paCTBOPUMOCTH BEILIECTB https://myschool.edu.ru
bu6mmoreka [IOK
Brluncnenus ¢ uCnoyib30BaHUEM https://m.edsoo.ru/7f41837¢
57. MOHATHUSA «MOJAPHAast KOHIEHTPAIH HOC Mos mikona
PacTBOPEHHOIO BEILIECTBA https://myschool.edu.ru
bu6nmoreka [JOK
Beluncnenus ¢ UCnoJIb30BaHUEM https://m.edsoo.ru/7f41837¢
58. rpaMKOB paCTBOPUMOCTH TSt I[IOC Mos mkona
pacu€ToB pacTBOPUMOCTH BEILIECTB https://myschool.edu.ru
bu6mmorexa [IOK
T T T ayr— https://m.edsoo.ru/7f41837c
59. . HOC Mos mikona
3HaHUU

https://myschool.edu.ru
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Kontponbnas padora Ne 3 mo teme

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

60. "Bonopoa. Boga. PactBopbl. HOC Mos mkona
OcnoBanus" https://myschool.edu.ru
bu6mmoreka [IOK
Oxcuapl: cocTaB, KIaccupuKanus, https://m.edsoo.ru/7f41837¢
61. TpUBUAJIbHBIC Ha3BaHus. [lonydyenue LHOC Mos mikoia
1 XMMHYECKHE CBOMCTBA OKCHIOB https://myschool.edu.ru
bubmuorexa [JOK
[TonsTHE 0 rUAPOKCHIAX — https://m.edsoo.ru/7f41837¢
62. OCHOBaHMAX U KUCIIOPOACOAEpKALUX OC Mos mikomna
KHUCJIOTax https://myschool.edu.ru
bu6mmoreka [IOK
dusnyeckre U XUMUYECKIE CBOMCTBA htps://m.edsoo.ru/7f41837c
63. HOC Mos mikona
kucioT. [lonmydyenne kucior
https://myschool.edu.ru
bu6nmoreka [JOK
Knaccudukanus ocHOBaHUH. https://m.edsoo.ru/7f41837¢c
64. [1énoum, UX CBOMCTBA U CLIOCOOBI IHOC Mos mkosna
MOJTYYEHU S https://myschool.edu.ru
bu6mmorexa [IOK
HepacTBOPHMBIE OCHOBAHMS, HX https://m.edsoo.ru/7f41837c
65. . HOC Mos mikona
CBOICTBA U CITOCOOBI OMYYECHUS
https://myschool.edu.ru
66 [onsarue 06 ampoTepHbIX bubnuoreka [IOK

THUAPOKCHUAAX: XUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/7f41837¢
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u nosrydenue. [Ipumenenue
BaXKHEUIIINX OCHOBAHUM

HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
Conut: cocTas, K1accu(uKamus https://m.edsoo.ru/7f41837c
67. ’ ’

TPUBHUAJIbHBIC HA3BAHUS HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK

68 ®dusnyecKre 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/7f41837c
' coneii. [lonydenue coneit HOC Mos uixona
https://myschool.edu.ru
bu6mmoreka [IOK
6o [eHeTHyecKast CBsI3b MEK/IY KIIacCaMu https://m.edsoo.ru/7f41837¢
' HEOPraHUYECKMX COECAUHEHUMN HOC Mo mkona
https://myschool.edu.ru

[paktuueckas padota Ne 6. Pemenune bub6morexa IIOK

20 SKCIIEPUMEHTANILHEIX 337124 110 TEME https://m.edsoo.ru/7f41837c
’ «OCHOBHBIE KJIACCHl HEOPTAHMYECKHX HOC Mos mkona
N https://myschool.edu.ru

COETMHEHUIN

Brruucnenus no ypaBHEHUSIM bubnnorexka [JOK

XAMHYECKON PEaKIMU: KOJIMYECTBA https://m.edsoo.ru/7f41837¢

- BelllecTBa, 00bEMa, MaCChI 110 HOC Mos mkona
' U3BECTHOMY KOJIMYECTBY BEIIECTBA, https://myschool.edu.ru
00BEMY, Macce peareHToB WK

MIPOYKTOB PEAKITUN

7 Beluncnenus Macchbl IpoayKTa bubnuoreka [IOK

pCaKknuu 1mo H3BECTHOM Macce OJJHOr0

https://m.edsoo.ru/7f41837¢
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U3 UCXOJHBIX BELIECTB, B3SITOTO B
BUJIE PACTBOPA, COJEPIKAIIETO
onpeeNEHHYI0O MaCCOBYIO 00
pacTBOPEHHOIO BElIeCTBa

HOC Mos mikosna
https://myschool.edu.ru

bubmuoreka [JOK
KonTponsnas padora Ne 4 mo treme https://m.edsoo.ru/7f41837¢
73. "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX LHOC Mos mkosa
coeMHeHuin" https://myschool.edu.ru
bubmuoreka [JOK
IlepBrbIie MONBITKH KIIACCH(PUKAUH https://m.edsoo.ru/7f41837¢
74. XUMUYECKHX 1eMeHTOB. [IoHATHE O HOC Mos mxoina
rpynmnax CXOIHbIX 3JIEMEHTOB https://myschool.edu.ru
bu6mmoreka [IOK
e DIEMEHTHI, KOTOpBIE 0BPa3yIOT https://m.edsoo.ru/7f41837¢c
' amM(OTepHbIe OKCHJIBI U THIAPOKCHIBI HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [JOK
Hepronmaecknii 3akoH. OTKpbITHE https://m.edsoo.ru/7f41837¢
76. [Teproanueckoro 3akoHa. Ilepuonsl u IHOC Mos mikoia
TPYIIIBL. https://myschool.edu.ru
Koporkonepuoanas u bubnnorexka [JOK
JUITMHHOTIEPUOIHAS (POPMBI https://m.edsoo.ru/7f41837¢c
77. [Tepuoanueckoii cuctemsl IHOC Mos mikomna
XUMHYECKUX 3nemenToB [I.1. https:/myschool.edu.ru
Menneneena
28 OCHOBHBIE CBEJICHUSI O CTPOCHUU bu6mmoreka [IOK

atomoB. CocTaB aTOMHBIX SITIED.

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
29 M30TOmBI KaK Pa3HOBUIHOCTH aTOMOB https://m.edsoo.rw/7f41837¢
' XUMHUYECKOTO JIEMEHTA HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
DIIEKTPOHBI. DJIEKTPOHHASI OPOUTAIID. hitps://m.edsoo.ru/7f41837¢
80. DHepreTuyeckue ypoBHU U 1HOC Most mkona
IIOJyPOBHHU aTOMa; S-, p-, d-opOuranu https://myschool.edu.ru
bu6mmoreka [IOK
ONEKTPOHHbIC KOHPUIYpALHH 1 https://m.edsoo.ru/7f41837c
81. ANEeKTpOHHO-Tpaduyeckue GopMybl 11OC Mos wkona
aTOMOB https://myschool.edu.ru
CTpoeHue DIIEKTPOHHBIX 000JI09€EK bub6morexa IIOK
o ATOMOB TepBbIX 20 XHMUUECKHX https://m.edsoo.ru/7f41837¢
’ anemenToB Ileproaudeckoii cucTeMsl HOC Most mikona
JLU. Menzieneesa https://myschool.edu.ru
3aKOHOMEPHOCTH H3MEHEHUS pajnyca bu6miorexa [OK
o aTOMOB XMMHHUECKHX 2EMEHTOB, https://m.edsoo.ru/7f41837c
' METANTNYECKUX U HEMETANTUYECKUX HOC Mo mkona
CBOWCTB 10 IPYTITIaM 1 TIEPHOMIAM https://myschool.edu.ru
H3meHeHune CBOMCTB COEMHEHU I bubnmoreka [JOK
84. XAMHWYECKHUX DJIEMEHTOB B IIEPHOJAX U https://m.edsoo.ru/7f41837¢c

rpymnmnax
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HOC Mos mikosna
https://myschool.edu.ru

XapakTepucTUKa XUMHIECKOTO butmorexa [HOK
SIIeMEHTA 110 €I'0 HONOKEHHUIO B https://m.edsoo.ru/7f41837¢
85. o HOC Mos mkona

ITepuoanueckoii cucreme JI.1.

MeHenecsa https://myschool.edu.ru

3nauenue [leproauuecKoro 3aKoHa u bubmorexa [HOK

TTepHoIecKoil CHCTEMBI https://m.edsoo.ru/7f41837¢

86. HOC Mos mikona

XUMHUYECKHUX AJIEMEHTOB JIJISl PA3BUTHS
https://myschool.edu.ru

HAyK{ U TIPAKTUKHU
bu6mmoreka [IOK

DNEeKTPOOTPUIIATENIEHOCTD https://m.edsoo.ru/7f41837¢

87. HOC Mos mkona

XUMHYECKHX 3JIEMECHTOB
https://myschool.edu.ru
bu6nmoreka [JOK

KoBaneHTHAS MOASpHAS 1 https://m.edsoo.ru/7f41837¢

88.

KOBAJICHTHAsI HETIOJISIPHAs CBSA3b. HOC Mos wxorna
https://myschool.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

89. Honnas cBs3b HOC Mos mikomna
https://myschool.edu.ru
90 DIIEKTPOHHBIE U CTPYKTYpPHbIE bubnmoreka [JOK

(GhOpMyJIBI BEIIECTB

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
Kpucrammmaeckue n amopdusie https://m.edsoo.ru/7f41837¢
91. BeUIECTBA. THUIIBI KPUCTAITIMYECKUX LIOC Mos mkona
PEeLIETOK U X XapaKTePUCTUKH https://myschool.edu.ru
bubmuorexa [JOK
[TpuauHBEI MHOrOOOpasHs BEMIECTB, https://m.edsoo.ru/7f41837¢
92. 3aBHCUMOCTH CBOICTB BEIIECTB OT 1HOC Most mkona
CoCTaBa U CTPOCHUA https://myschool.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
93. Crenenb OKMCIEHUS IIOC Mos mkoma
https://myschool.edu.ru
bu6nmoreka [JOK
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢
24. HOC Mos mikona
peakiuu
https://myschool.edu.ru
bu6mmorexa [IOK
XUMIYECKIe SIeMEHThI — https://m.edsoo.ru/7f41837¢
95. HOC Mos mkona
OKHCJIMTENN U BOCCTAHOBHUTEIIN
https://myschool.edu.ru
CocraBneHue ypaBHEHUN bubnmoreka [JOK
96 OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIX https://m.edsoo.ru/7f41837¢c

pEeaKInii, METOI JIEKTPOHHOTO
Oaitanca
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HOC Mos mikosna
https://myschool.edu.ru

Boluncnenus no ypaBHEHUAM bubmumorexa [IOK
XAMHYECKON PEaKIMU: KOJIMYECTBA https://m.edsoo.ru/7f41837¢
97 BelllecTBa, 00bEMa, MacChl O HOC Mos mkona
' M3BECTHOMY KOJIMUECTBY BEILECTBA, https://myschool.edu.ru
00BEMY, Macce peareHToB WIH
MPOJYKTOB PEAKIIUN
Beruncienus npocrennieit but6mmoreka LIOK
o8 MOJIEKYIISIPHO (OPMYIIbl BELECTBA https://m.edsoo.ru/7f41837c
' 10 U3BECTHBIM MAaCCOBBIM JOJISIM HOC Most mixona
https://myschool.edu.ru
3JICMEHTOB
bu6nmoreka [JOK
o OGOBIIEHNE 1 CHCTEMATH3AIHS https://m.edsoo.ru/7f41837¢c
' 3HAHWH LIOC Mos mkomna
https://myschool.edu.ru
bu6mmorexa [IOK
KontposbHas pabora Ne 5 o Teme https://m.edsoo.ru/7f41837¢
100. "Ctpoenue atoma. XUMHUYECKas {OC Mos mkona
CBsI3B" https://myschool.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
101. [TpomesxyrouHas aTrecTanus (TeCT) HOC Mos mkona
https://myschool.edu.ru
102 O06o001IeHNEe U CHCTeMAaTH3aIIUs bubnmoreka [JOK

3HAHUH

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

OBILIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102



https://myschool.edu.ru/

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Temaypoka Kontposabubie IIpakTHueckue Aara unpporsIe
Bcero u3y4eHuss  o0paszoBaTe/bHbIE
padoThI padoThI pecypenI
1. CTpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aM0THEHUS
2. AJIEKTPOHHBIX OpOUTaIEe aTOMOB MaJIbIX 1
IIEPUOJIOB
3. Oco0eHHOCTH 3aM0HEHUS AIEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
4. CreneHb OKUCIIEHUS U BaJIEHTHOCTD 1
5. Bunper xummdeckoii cBsI3U 1
OOMeHHBI! 1 TOHOPHO-aKLENTOPHBIH
6. MeXaHU3M 00pa30BaHMs KOBAIEHTHON |
CBsA3U. MeXMOJIEKYIIsIpHBIE
B3aNMOJICHCTBHSA
THUIBI KPUCTAININYECKUX PELIETOK,
7. O0COOCHHOCTH CTPOCHHUS 1
KPUCTAITIMYECKUX PEIIETOK
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THIA
8. KPUCTAJUIMYECKOU PEIIETKU U BUIA 1
XUMHYECKOH CBS3H
9 Knaccudukanus XuMHuuecKux peakuui |
' M0 Pa3IMYHbIM MPU3HAKAM
10 OHepreTuka XMMHUYECKUX PEAKIHM. 1
TennoBoii 3PeKT XUMUIECKOIN peaKkIuu




11.

3akoH ['ecca u ero cieacTBUs

12.

BbruuciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUU: TETLIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJINYECTBY BEIIECTBA, MACCE UITH
00bEMY ITPOpPEArupoOBaBIIECTO WIIH
00pa30BaBIIIerocs BEIIECTBA

13.

14.

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. 3aKOH AEHCTBYIOLIUX Macc
Oueprus aktuBauuu. [lonstue o
karanuze. DepMeHTh. UTHTHOUTOPBI.

15.

@DaKTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON PEeaKIUU

16.

17.

18.

19.

ITorsaTHE 0 XUMHUUECKOM PaBHOBCCHUH,
npuHuun Jle [laTense

CDE[KTOpBI, BJIMAOIIKUE HA COCTOAHHEC
XUMHYECKOI'O paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTHU
MPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B
PA3INYHBIX YCIIOBHAX

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC
pcaknuun Baxxunpie okucnuTenu u
BOCCTAHOBUTCIIN. HCpMaHTaHaT KaJlusa

CBoiicTBa IMPOCTHIX BCHIECCTB — MCTAJIJIOB
N HEMCTAJIIIOB, KUCJIOT 1 coJieii — B CBeTE
HpCI[CTaBJ'ICHI/Iﬁ 00 OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUAX




[IpakTuueckas padora Ne 1. Pemenue
9KCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe

20 «OKHCTUTETbHO-BOCCTAHOBUTEIIbHBIE
peakuuny»
KonTtponbnast padora Ne 1 o teme

21. «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKLIUI»

59 PacTBOpenue kak (pU3NKO-XUMUYECKUI

' porece
53 DIIEKTPOIUTHI U HEANEKTPOIUTHI. Teopus
' 3JIEKTPOJINTUYECKON JUCCOLMALIIHI

24, HonHoe npou3BeIeHUE BOBI.
Bonopoanslil nokazarens

55 DNEeKTPOIUTHYECKAs UCCOLUAINS
KHCJIOT, OCHOBAaHHI U COJIEU

26. Peakun nonnoro ooMeHa
CBolicTBa KMCJIOT, OCHOBAaHUH U COJIEH B

27. CBETE MpeACTaBlIeHUuI 00
ANEKTPOJIUTUYECKON JUCCOLMALINI

28. KauecTBeHHBIE peaklIMM HA HOHBI
[IpakTuueckas padora Ne 2. Pemenue

29. JKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME
«OJIEKTPOJINTUYECKAS TUCCOLTHALIMSI

30. I'upponus conen

31. HoHHbIE ypaBHEHHS THAPOIIU3A CONEH
[Tpaxtuueckas padota Ne 3. Pemenue

32. SKCHECPUMEHTAJIBHBIX 3aJa4 I10 TEME

«'maponus conen»




33.

34.

Brruucnenust Mmacchl NpoayKTa peakiuu
10 U3BECTHOM Macce OJHOI0 U3
HCXOJHBIX BEILECTB, B3ITOI'O B BUJC
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO PACTBOPEHHOTO BEIIECTBA
KonTtponbnast padora Ne 2 o teme
"DNEeKTPONUTHYECKAs TUCCOLHAITUS.
XHUMHYECKUE PEaKIIuy B pacTBOpax"

35.

36.

37.

OO0mast xapaKTepUCTHKA HEMETAIIIOB.
OO0m1as XxapakTepUCTHUKa raJOTeHOB
XHMMHYECKUE CBOWCTBA I'aJIOTEHOB.
XVMHYECKUE CBOKWCTBA XJIOPA.
Baxueiimme coequHeHus XJ0pa U UxX

HaXO0XJEHUE B MPUPOJIE

XnopoBogopoa. CosisiHast KUCIO0Ta

38.

[IpakTuueckas pabora Ne 4 o teme
"ITosrydyeHune CoITHON KUCIIOTHI,
u3y4yeHue e€ cBOICTB"

39.

40.

41.

IToHsiTHE O KUCIOPOACOIEPHKAITUX
KHMCJIOTaxX XJOpa U X COJSAX

Brrunciaenus mo YpaBHCHHUAM
XUMHUYCCKUX peaKI_II/II\/'I, €CJIM OJUH HX
PCarcHToB [1aH B HU30BITKE

OO1m1ast xapakTepucTHKa 31eMeHTOB VIA-
rpymnmbl. CTpoeHHe U CBOHCTBA MIPOCTOTO
BEIIIECTBA CEPbl. AJUIOTPOITHBIE
MOJIU(PHUKALIMU CEPBI




42.

CepoBogopoi, cTpoeHHe, (U3HIECKUE U
XUMHYecKHe cBorcTBa. OKCUIBI Cepbl

43,

44,

CepHucras KuciaoTa u e€ cojiu.

CepHas KuCIOTa U €€ COJIH.
[IpoMbIIIEHHOE TTOJTYYEHHE CEPHOM
KHCIIOThI

45.

Haxoxnenue cepbl v €€ COeIMHEHUN B
npupoje. XuMHUYECKOe 3arps3HeHHe
OKpYKAroIIel Cpelibl COeAMHEHUSIMU
cepbl

46.

Brruncnenus Maccel IpoAyKTa peakuu
10 U3BECTHOM MaccoBOil (00bEMHOIN)
noie (%) ero BeIxoJja OT TEOPETUYECKH
BO3MOXHOT'O

47.

Brruucnenust MmaccoBoit (00BEMHOI) 10TH
(%) BBIXO/A MPOJIYKTa PEAKIIHH TTO
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEaKIHH

48.

OO0m1as XxapakTepucTUKa 3JIeMEHTOB VA —
rpymnmsl. A30T, paCIpOCTPAHEHHUE B
npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOICTBA

49.

50.

AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUE
cotictBa. Coli aMMOHUSA

[IpakTuueckas padora Ne 5 o reme
"ITorydyeHne amMmmHuaKa, U3y4eHHe ero
CBOMCTB"

51.

Oxkcuast azora (I, 11, 111, TV, V)




52.

A3otucras xuciaoTa. A30THasI KUCIIOTa

53.

54.

[IpoMbIIEeHHOE TTOJTyYE€HHE a30THOM
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XUMUYECKOE

3arpsi3HEHNE OKPYKaIoLIel cpebl
COEIMHEHUSIMU a30Ta

55.

docdop, aTOTPOITHBIE MOAUPUKAIIA
docdopa

56.

57.

58.

Oxcunpl pocdopa (111, V) u hochopuas
KHCJIOTa

[ToHsiTHE O MUHEPAIBHBIX YAOOPECHUSX.
3arpsi3HeHHE IPUPOAHBIX BOJOEMOB
COEMHEHUsIMH a30Ta u pocopa
Yraepon, ero aJuIoOTpOIHbIE
MoaH(UKaIMK 1 CBOWCTBA

59.

Oxkcupipl yraepoaa, ux Gpusndeckue u
XAUMHUYECKHE CBOMCTBA. DKOJIOTHYECKHUE
MpoOJIEMBI, CBSI3aHHBIE C OKCHUIOM

yraepona (IV)

60.

61.

[TpakTrueckue padboTsl Ne 6 o Teme
"ITonyuenune oxcuna yriepona (IV) u
W3y4EHUE ero CBOMCTB"

VYroanHasg KUCIIoTa U €€ COJIN

62.

[TepBoHavanbHBIC TOHATHS 00
OpPraHMYEeCKHUX BEIMIECTBAX KaK O
COEMHEHUSX YIIIepoa

63.

[TpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB
U UX POJIb B OBITY ¥ POMBIIUIEHHOCTH




64.

[TousiTrie 0 OMOJIOTHYECKH BaXKHBIX
OpPraHMYCCKUX BEIIECTBAX — JKHUpax,
OeNKax | yriieBojax

65.

Kpewmnuii, ero puznyeckre 1 XuMHIECKUE
cBoicTBa. Okcua kpemuus (IV),
KPEMHHEBAsi KUCIIOTA, CUIIMKAThI

66.

67.

bop. bopHas kucnora

[TpakTuueckast pabota No7. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«Baxueimme HeMeTaIbl U UX
COETMHEHUS»

68.

Brruncnenust maccol (00bEMa; H.Y.)
NPOJIYKTa PEaKIMK M0 JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpKAIIETo OTNPEACIEHHYI0 MaCCOBYIO
JIOJIIO TIPUMECEN

69.

KonTpoabHnas padora Ne 3 o teme
«BaxHelIme HeMeTalIbl U UX
COCTUHECHUSY.

70.

OO0mras XxapakKTepruCTUKa XUMHIECKIX
3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxernus B [ICXD J1.1.
Menpeneena

71.

72.

Meramnst A- u b-rpynn

Mertannuueckast CBsI3b U METAJUIMUECKAS
KPUCTAJIIIMYECKAsl PEIIETKA. 3aBUCUMOCTh
(u3MUECKUX CBOMCTB METAJIIOB OT
CTPOEHHUsI KPUCTAILIIOB




73.

OO01IMe XMMAYECKUE CBOMCTBA METAJLIOB.
[ToHsiTHE O KOPPO3UU METAJLIOB

74.

75.

76.

OO6u1me crnocoObl MOTyYSHHsI METAJUIOB,
Metamuryprus. CruiaBsl

DNEKTPOIN3 PACILIIaBOB U PACTBOPOB
coJiell Kak OJIMH U3 CIIOCOOOB MOTY4YEeHUS
METaJIJIOB

Brruucnenus mo YpaBHCHUAM
QJICKTPOJIM3a pacCIlJIaBOB U paCTBOPOB
BCIICCTB

77.

Brruncnenus cocraBa cMmeceil ¢
WCIIOJIb30BAHUEM PEIICHUSI CUCTEM
YpaBHEHUU

78.

79.

Mertamnsl A-rpynmn. [l{enounbie MeTayTbI
Haxoxnenue B mpupoae. CoiicTBa
LIEJIOYHBIX MeTAII0B. OKCHUIIBI U
TUAPOKCHUBI HATPUS U Kalaus

80.

[[lenoyHo3eMeNbHBIE METAJIBI.
Baxnenmme coeTMHEHUS KATBITNS,
CBOMCTBA, TPUMEHEHUE

81.

[TpakTrueckast padota Ne 8 o teme
" KECTKOCTE BOALI 1 METOEI €6
ycTpaHeHus"

82.

83.

Anromunuii. AMpoTepHbIe cBOicTBa
OKCHJIa U THJIPOKCH/Ia AITFOMUHUS

OO1m1ast xapakTepUCcTHKa METaJI0B b-
rpyni (T06OYHBIX OATPYIII)




84.

[IepBoHavabHBIC IPEACTABICHUS O
KOMIIJIEKCHBIX COCIMHEHUAX

85.

86.

Menn u cepebpo. [Ipencrasnenus 06
aMMHa4YHbBIX KOMIUIEKCAX cepedpa u Meau

[{uak. AmdoTepHBIe CBOWCTBA OKCHIA U
TUAPOKCUIA IMHKA

87.

Kenezo. Oxkcuapl, THIAPOKCUIBI U COJIH
xenesa (II) u sxxenesza (I1I). Yyryn u cranb
— CIUIaBBI XKele3a

88.

[IpakTrueckast padora Ne 9. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHenne MeTaminl 1 UX
COECTUHECHUY

89.

Brrunciienust coctaBa cMecei ¢
WCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUM. PaznuyHbie TUIIBI
BBIYHCIICHUM 110 YPABHEHUSIM
XUMUYECKUX PeaKui

90.

91.

92.

KonTponbHnas padora Ne 4 o teme
«Bakueume MeTauIbl U UX
COEIMHEHU»

be3onacHoe HCIOIB30BaHKE BEILIECTB U
XUMHUYECKHUX PEaKIUil B OBITY

HoBsie MmaTepuansl U TEXHOJIOTUU.
[IpyHIUIIBL «3E€TEHON XUMUMY

93.

XuMUs U 310pOBbE

94.

XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN
cpensl. IlonsTue o npeaensHo




I[OHYCTHMOfl KOHUOCHTpAlUK BCIICCTB

(TIIAAK)

95.

DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMH YIJIEPOJIa, a30Ta, CEPBHI,
TSDKENBIX MeTanoB.Poabs Xummu B
PEIICHUH YKOJIOTHYECKUX MPoOIemM

96.

97.

98.

[lepuoanueckuii 3akon u [lepuoanueckas
CHCTEMA XMMHUYECKHUX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHYECKHX DJIEMEHTOB U HX
COEIMHEHUH B MepUOJIaX U IPymImmax
CtpoeHue BelecTBa B TBEPIOM, JKUIKOM

¥ Ta3000pa3HOM COCTOSIHUU. Bup
XUMUYECKOHU CBS3U

99.

Knaccudukanms XuMruaeckux peakiuii
M0 Pa3JIMYHBIM IIpU3HAKaM. XUMUYECKHE
peakuuu B pactBopax. [ uaponus conei

100.

101.

102.

CBo¥CTBa KMCJIOT, OCHOBAHUM U COJICH B
CBeTe TMpeACTaBICHUH 00
AJIEKTPOJIUTUYECKON JUCCOIIHAIIHI
OKHUCIUTEIIBHO-BOCCTAHOBUTEIILHBIC
peaxkuuu. DIEeKTPOIIN3.

[IpomexyTounas arrectanus (TecT)

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KJIACC
Kona .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBOHaYanbHBIE XUMUYECKUE TTOHITUSD)
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSATHN: aTOM, MOJICKYJa,
XUMUYECKHHA DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpPOHAS U HEOTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYeCTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas 10JII XUMHUYECKOT0 AJIEMEHTa B COSIMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKALUS PEaKIUi: peaKIMh COCIUHEHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIIeHUs, peakiuu oOMEHa, 9K30- U
SHJIOTEPMHUYECKUE PEaKIHH, TEIUIOBOW JPQEKT peakmuH, pacTBoOp,
MaccoBas JI0JIs BellecTBa (MPOIEHTHAs KOHIICHTPAIIKsI) B PaCTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHITHA W
' MPUMEHSITh 9TH IOHSATHUS TIPY OTMIMCAHUH BEIIECTB U UX MPEBPAIICHUN
13 UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY MJii COCTaBieHHs] (HopMyl
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKlni
1.4 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTapO
1.5 OTPENIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
L6 KIacCU(UIIUPOBATh XUMHUYECKHE peakuu (10 YHUCIy U COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY IPHEKTY)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChI BEIIECTB
18 BBIUMCIISATH MAcCOBYIO JIOJNI0 XHUMHYECKOTO »JJeMeHTa 1o (dopmyre
' COEIMHEHNH,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHbIEe METOJAbl IMO3HAHHUS — HaOINIo/IeHueE,
' U3MEpeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN)
2 [To Teme: «Baknelime npeAcTaBUTETN HEOPTAHUIECKHUX BEIIECTBY
21 PacKphIBaTh CMBICIT OCHOBHBIX XMMHYECKUX TOHSATHN: OKCHI, KHCJIOTa,
' OCHOBAHHE, COJIb
59 OTpEeNATh TMPUHAAJIECKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
’ COEIMHEHHH 10 opMyTam
23 KJIaCCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, IIOATBEPKAast ONIUCaHUE IPUMEPAMU MOJICKYJIAPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLUN

2.5

IIPOTHO3UPOBATH CBOKCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpaAlICHUN B
Pa3INYHBIX YCIOBUSX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS ~ XMMHUYECKOH  TOCyIol |
1abopaTopHBEIM 00OPYJIOBAaHHEM, a TakKXKe TMpaBWiIaM oOOpaImieHus ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIIOJHEHUIO
1ab0paTOPHBIX XUMHUYECKMX ONBITOB MO TIOJIYYCHHIO M COOUPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOpOAA M KHCIOPOAA), IPUTOTOBICHHIO
pPacTBOPOB C ONpEICIEHHON MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XHMHYECKHE  OKCIIEPHUMEHTHITIO
pacro3HaBaHHUIO PACTBOPOB MIEIIOUEH M KUCIIOT C TOMOIIBIO HHINKATOPOB
(makmyc, penondTanenH, METUIOPAHX U APYrUe)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

3.1

3.2

I[lo Teme: «llepuomnueckuit 3akoH u Ilepuoamueckas cucrema
xumuueckux anemeHToB JI. W. MenneneeBa. CrtpoeHue aTtoMoB.
Xumuaeckasi cBi3b. OKHCIUTETbHO-BOCCTAHOBUTEIIHBIC PEAKIIUI

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKHX MOHSATHH: AApO aTomMma,
SHGKTpOHHHﬁ clion aToMa, aToOMHasi 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasa CBA3b, IIOJSIpHAsA MW HCIIOJIApHAsd KOBAJICHTHAsA CBA3b,
SJICKTPOOTPULATCIIbHOCTh, HOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKHUC 3JICMCHTDI
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ONKCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy I[lepuogmueckoi
CHUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3n4aTh TIOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mobounas noarpymnna (brpynmna)y, «Mmansie» u
«OOJIBIIINE» TEPUOJIBI

3.4

packpbiBaTh cMbica llepmoamueckoro 3akona J[.M. Mennaeneesa:
JACMOHCTpUPOBATbL ITOHHUMAHHUEC HGpHOI[PI'—IGCKOfI 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHHUS B Hepnonnqecxoﬁ CHUCTEMCEC

3.5

COOTHOCHUTbH 0003HaUEHUs, KOTOpble MMetoTcs B Tabnuie «llepuoanyeckas
cucremMa xuMmMuueckux isnemeHToB [[.M. MenneneeBa» ¢ 4YMCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, oOliee YHCIO JJIEKTPOHOBU pachlpefielieHue HUX 1o
AIIEKTPOHHBIM CJIOSIM)

3.6

3.7

OnpeACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI)IX COCIMHCHUAX

ONpeaACiIsITb BUJ XUMHUYECKOH CBS3HU (KOBaJ'ICHTHa}I n I/IOHHaH)B
HCOPTaHUYCCKUX COCAUHCHUAX




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKMX IOHSATHH: pacTBOp,
JJEKTPOJUTBI, HEIEKTPOJIMTBI, JBJIEKTPOJIUTHYECKAs  JUCCOLUALUSA,
peaKMu HMOHHOTO OOMEHa, KaTauu3arop, XHMHYECKOE paBHOBECHE,
oOpaTuMble 1 HEOOPATUMBIC PEAKITUHU, OKUCITUTEILHOBOCCTAHOBUTEIILHBIC
peakuyy, OKMCINUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE,
ajoTponusi, aM(pOTEpHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, NOHHAS,
MeTaJJIN4ecKas), KpHCTaJUIMuecKas pemeéTka, CIUIaBbl, CKOpPOCTb
XUMHUYECKOH peaKuuu

1.2

1.3

1.4

I/IJIJIIOCTpI/IpOBaTB B3aMOCBJ3b OCHOBHBIX XHWMHUYCCKUX HOH?[TI/Iﬁ nu
HpI/IMeHﬂTI) OTHU IIOHATUSA HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpameHHﬁ
COCTABJIATh YPAaBHEHUS AJICKTPOJIMTUYECKON JIMCCOIMAIUN  KUCIIOT,
IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIHii HOHHOTO
obMeHa

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX —PEaKIUi
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOIO OajlaHca STUX peaKIuit

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEaKIuu

IIo temam: «Hemerannpl M HUX COCAUHEHUS» U «MeTamnbl M HX
COCOUHCHUSA

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa TMPOCTBIX U CIOKHBIX BELIECTB, MOATBEPKIas OINHUCAHHE
MpUMepamMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKui

2.2

COCTAaBJIATE YpPAaBHCHUA peaKHI/IfI, MOATBCPKAAIOMIUX CYHICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB
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2.4

2.5

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPALICHUA B Pa3IMYHBIX
YCIIOBHSIX

clenoBaTh  MpaBWJIaM  TOJMB30BAaHUS  XMMHUYECKOW  TOCYylIOH W
1abopaTopHBEIM 00OpYJIOBaHMEM, a TakKXKe TMpaBWIaM OOpaImieHus C
BCIIECTBAMH B COOTBETCTBHU C HHCTPYKOHUAMHU 110 BBIIIOJIHCHUIO
Ha60paTOpHBIX XAMHUYCCKUX OIBITOB IIO0 IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3z000pa3HBIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJIUTH  PEAKIMH, IOATBEPXKAAIONINE  KadeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPUI-, OPOMMJI,
nonun, kapOonar, pocdat, cunuKar, cyiabpaT, THAPOKCUIUOHDI, KATHOHBI




AMMOHMU, HOHBI HM3YUCHHBIX MCTAJJIOB, NPUCYTCTBYIOIIIUC B BOIHBIX
pacTBOpax HCOPraHU4CCKUX BCIICCTB

3.1

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

pacKkpbIBaTh CMBICI OCHOBHBIX Xumuueckux mnouatuil: [IJIK Bemecta;
KOPPO3HsI METAIIIOB

3.2

PUMEHSITh OCHOBHBIC ONEPAIMU MBICIUTEIBHOM JCATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTU3alUI0, BBISBICHHC
MPUYMHHO-CJICICTBEHHBIX CBSI3el — JUISl U3YYCHHUs CBOWCTB BEIECTB H
XUMHUYECKHX PEaKIMi; €CTeCTBEHHOHAYYHBIC METOIbl IO3HAHUS —
HaOJII0JICHUE, U3MEPEHHE, MOJCIIMPOBAHHUE, SKCIICPUMEHT (peaibHbId H
MBICJICHHBII )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumMuu. Poiap XUMHUU B )KU3HU YEJIOBEKA. XUMHS B cCUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB

[Tonsarue o MCTOAAaX IIO3HAHUA B XHMMHMH. YucTele BellecTBa U CMECH. Crioco0b1
pasaciICHUs cMmecent

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTbie U cioXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE

1.4

1.5

1.6

XuMuueckas (bopMlea. BanenTHOCTE aTOMOB XHMMHYECKMX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

KonuuectBo BemectBa. Mosb. MosisspHas Macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
U YHUCJa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopMynaM XHMHUYECKUX
COE€IMHEHUN

Ou3nYecKue U XMMHUECKUE SIBICHUA. XUMUYECKasi peakius U e€ mpu3Haku. 3aKoH
COXpaHEHMsSI MacChl BEIIECTB. XHUMHYeCKHe ypaBHeHusa. Kiaccudukanus
XUMHYECKHUX PEaKIuii (COeTUHEHMS, pa3JI0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IMOCYAOW, ¢ IpaBUJIaMHU
paboThl B JIabopaTtopuu U puéMamMu oOparieHus ¢ J1abopaToOpHBIM 000pyAOBaHUEM,
U3y4eHHe U OmnMcaHue (PU3NUYECKUX CBOMCTB 00pa3I|0B HEOPraHMYECKUX BEIIECTB,
HaOmroieHne ¢u3nveckux (MJIaBlieHUEe BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B
CTYIKE, KHIEHME W KOHJEHCAallUs BOJAbI) M XHUMHUYECKHX (TOpeHHe CBEYH,
IIPOKAJIMBAaHUE MEAHON IPOBOJIOKH, B3aUMOJEHCTBUE MeENla ¢ KMCIOTOM) SIBICHUH,
HAOJIIOJIEHUEe W ONHCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOpUIOM Oapus,
pasnoxenue ruapokcuaa Meau(ll) mpu HarpeBaHuM, B3aMMOJEWCTBUE JKeJe3a C
pactBopom cosiu Memu(Il), uzyduenue crnocoOoB pazzieneHusi cMecel (C MOMOIIBIO
MarHura, (uUIbTpOBaHWE, BbIMApUBaHUE, AUCTWULILMS, Xpomartorpadus),
NPOBE/IEHUE OYHMCTKM MOBapE€HHON COJM, HAONIOJIEHHE M ONHCAHUE DPE3YNIbTaTOB
IIPOBEJCHUS OMNbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MaccChl, CO3JaHHE
MoJieneil MoieKy (IapOoCTEePIKHEBBIX )

2.1

BakHelme mpeacTaBUTENN HEOPTAHMYECKUX BEIIECTB

Bozayx — cmech razos. Coctas Bo3gyxa. Kuciopox — 31€MeHT B IPOCTOE BEIIECTBO.
HaxoxaeHnue kucioposa B mpupoe, pusndeckre 1 XUMUYECKHe CBONCTBA (peakiuu
ropenusi). Oxcunaspl. [Ipumenenue kucinopoaa. CrnocoObl MOTyYeHUST KUCIOpOAa B




nabopaTopur U HPOMBIILICHHOCTH. KpyroBopoT kuciopona B npupoae. O30H —
I0TPOIHAs MOIU(BUKALMS KHCIOPOAa

2.2
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TennoBoil A3PeKT XUMUUIECKON peaklnu, TePMOXUMHUYECKIE YPABHEHUS, IK30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yrojiib M METaH. 3arpsi3HEHUE BO3/1yXa,
YCHJIEHUE TTAPHUKOBOTO 3 eKTa, pa3pylieHHe 030HOBOTO CIIOS

Bonopox — snmeMeHT W mpocToe BemecTBo. HaxokaeHue Bogopona B MPHUPOJE,
(bu3HYecKre 1 XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI TTOTydeHHUs. KHCIOThI
U CONU

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnueckue cBoucTBa BoJbl. Boja kak pactBopurens. PactBopsl. HacslenHslie u
HEHACBIIICHHBIE pacTBOpBL. PacTBOpMMOCTh BewmiecTB B Boae. MaccoBas 1oiis
BELIECTBA B pacTBope. XMMHUECKHE CBOMCTBA BOAbl. OcHOBaHuA. Poiib pacTBOpOB B
IPUpPOJE U B XKU3HU 4YelnoBeKa. KpyroBopor BoOIBI B INpuUpOAE. 3arpsA3HEHHE
IpUPOAHBIX BoA. OXpaHa ¥ OYMCTKA IPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranwdeckux coequHeHwid. Okcunbl.  Kitaccupukanus
OKCHJIOB:  cojieoOpasyromme  (OCHOBHBIC,  KHCJIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasyromue. Homenknarypa oxcuaoB. QPusnueckue U XHMHUYCCKHE
cBoiicTBa okcu10B. [lomydenne okcuaoB

2.7

2.8

2.9

OcHoBanwms. Knaccudukanuss oCHOBaHMMN: IMIEIOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuii. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITomyyenue ocHOBaHUI

Kucnotel. Knaccuduxamus xuciaor. Homenkmarypa kucnor. dusmueckue u
XUMHUYECKHe cBoMcTBa Kkucior. Psan aktmBHocTH MeTauioB H.H. bexerosa.
[Tonyuyenune kucior

Comu. Howmenknatypa coneil. ®Pu3nyeckue M XUMHUYECKHE CBOWCTBA COJIEH.
ITony4yenue coiuen

2.10

2.11

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpE/IEIeHNEe COIep:KaHus KICIOpO/Ia B
BO3/yX€e, Oy4yeHue, COOMpaHue, paclio3HaBaHUe M U3yUYeHHE CBOMCTB KHCIOpPO/a,
HaOJTI0/IEHUE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHUS H
IpeKpaleHus ropeHus (Imoxxapa), O3HaKOMJIEHUE ¢ 00pa3iaMi OKCUIOB U ONTMCaHUE
UX CBOICTB, OJly4yeHue, coOupaHue, paclio3HaBaHUE U N3yUYeHHE CBOMCTB BOJIOPO/Ia
(ropenne), B3aummojelcTBue Bojopoaa ¢ okcugom wMemu(Il)  (BozmoxkHO
MCIIONIb30BaHNE BUIEOMATEPHATIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOITUYECTBOM
1 ™Momb, uccienoBaHHEe OCOOEHHOCTEH pPACTBOPEHMSI BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, TIPUTOTOBJIICHUE PACTBOPOB C OIpPeNeIEHHOW MacCOBOW A0jei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeETaUIaMU (HATpHUEM H
KamplrieM) (BO3MOXHO  HWCIIOJIB30BaHHME  BUICOMATEPHAIIOB),  OIpPEICICHHUE
pPacTBOPOB KUCJIOT U LIEJI0Yel ¢ MOMOIIbI0 HHIUKATOPOB, UCCIIEIOBAaHUE 00PA3IOB
HEOPTaHMYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB, HAOIIOJACHUE M3MCHEHHS OKPACKU
WHMKATOPOB B PACTBOPAX KHUCIIOT W IIEJI0YCH, N3yUYeHNE B3aUMOJICHCTBUS OKCH/IA
meau(Il) ¢ pacTBopomM CepHOM KHCIOTBHI, KHCJIOT C METaUIaMH, pPEaKIui




HEUTpanu3aluu, MOJy4YE€HHE HEPACTBOPUMBIX OCHOBAHHUH, BBITECHEHHUE OJIHOTO
MeTajuia APYruM M3 pacTBOpa COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCTUHECHHIN»

[Iepnonnueckuit 3akoH u [lepuoandeckas cucteMa XUMHUYECKUX d1eMeHToB [[.1.

3 MenneneeBa. CtpoeHue aToMOB. XUMHuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
[lepBble MOMBITKH KiIaccU(UKALIMU XUMHUYECKUX 3yeMeHTOB. [loHsTHE 0 rpymmax
31 CXOJIHBIX 3JIEMEHTOB (ILEJIOYHbIE M MIEIOYHO3EMEJbHbIE METAJUIbl, TaJOreHBI,
' UHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpble O0Opa3yloT aM(pOTEepHbIE OKCHIBI H
TUAPOKCHIbI
Ilepuonnueckuii 3akoH. Ilepumonuueckas cucrema XumMudeckux syemeHtoB JI.M.
39 MenneneeBa. Kopotkornepuoanas u niuuHHOnepuoaHas dopwmbl [lepuoanueckoii
' cucreMbl xumudeckux odaemeHToB .M. Menneneesa. Ilepuonsl M rpynmsl
®u3nUeCcKuil CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JIEMEHTA
Crpoenue aromoB. CocraB aTomHbIX saep. M3orombl. Dnektponsl. CTpoeHue
13 JNIEKTPOHHBIX  000JI04eK aToMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
' [lepuoanueckoit cucrtembl .M. MenneneeBa. XapakTepuCTHKa XHWMHYECKOIO
AJIEMEHTA MO ero noyoxenuto B [lepuoanyeckoit cucreme .M. Menneneena
3aKOHOMEPHOCTH HW3MEHEHUsI paauyca aTOMOB XUMHUYECKHX DIIEMEHTOB,
3.4 METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TpylnaM U NepuojaM. 3HaueHue
' [lepnonnueckoro 3akoHa u Ilepuoguueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB /IS
pa3BuTHUA Hayku U npakTuku. .M. MenzaeneeB — yu€Hbli U rpa)k JaHUH
35 Xumuyeckass cBsi3b. KoBanmeHTHas  (mosisipHass W HEMOJSpHAas)  CBSI3b.
' DIIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b
36 Crenenp oxucineHus. OKHUCIUTEILHOBOCCTAHOBHUTENIbHBIE peakuuu. [Iporeccs
’ OKHUCIIEHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTENIN
XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIJIOB,
3.7 B3aUMO/ICHCTBUE THIPOKCUAA IMHKA C PACTBOPAMH KUCJIOT U LIEJI0UEH, IPOBEICHUE
’ OTIBITOB, WJITIOCTPUPYIOIIUX MTPUMEPHI OKUCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropenue, peakifu pa3ioKeHUs, COCTUHECHHUS)
9 KUJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 BemectBo 1 xummndeckas peakuus. [loropenue

1.1

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuUMUYECKUX djeMeHTOB JI.M.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTHU B HM3MEHEHHM CBOWCTB
XUMHYECKUX IJIEMEHTOB MEPBBIX TPEX NEPUOIOB, Kavsl, KaIbLUs U X COCAUHEHUIN
B COOTBETCTBHHU C MTOJIOKEHUEM JIEMEHTOB B [leprnoandeckol cucteMe u CTpOCHHEM
MX aTOMOB




1.2

1.3

1.4

1.5

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. TUIBI KPUCTAUNIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEINETKM U BUAA
XxuMu4eckol cBs3u. Kiaccupukanuss 1 HOMEHKIATypa HEOpPraHMYECKHX BEIECTB
(MexnyHapoJHasi M TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUN, TIEHETHYeCKas CB3b
HEOPraHUYECKHUX BEILECTB

Knaccuukanus XMMUYECKUX peakUuil MO Pa3IM4YHbIM MpHU3HAKaM (110 YUCILy U
COCTaBy Y4YacTBYIOIIMX B pEaKIMM BELIECTB, IO TeIUIOBOMY 3(p(deKry, mo
U3MEHEHMIO CTETEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTMMOCTH, I10
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUECKUE PEaKLUH, TEPMOXUMUYECKHE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOUN pEeaKIuu

[Tonsite 00 0OpaTUMBIX M HEOOPATUMBIX XHUMHUYeckuX peakuusx. [lonstue o
TOMOTEHHBIX M TeTepOreHHBIX peakuusx. [[oHsATHE O XMMHUYECKOM pPaBHOBECHUHU.
@DaKkTophl, BIUAIOIINE HAa CKOPOCTh XHMHYECKOH pEakIuud U TOJOKECHHE
XUMHUYECKOTO PaBHOBECHS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJIB30BaHUEM METOAA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3JIEKTPOIUTUUECKONW JUCCOLMALMU. OJIEKTPOIUTHl U  HEIIEKTPOJIUTHI.
Karvonsl, aHnonsl. MexaHu3Mm AuMCCOLMALIMM BELIECTB C Pa3IMYHbIMU BUIAMU
xumudeckoi cBsa3u. CreneHp auccouuanyu. CuiibHbIE M Cla0ble 3JEKTPOJIUTHI.
Peakiun noHHOro oOMeHa. YCIOBHS NPOTEKAaHUS pPEaKUUil HOHHOro OOMEeHa,
IIOJIHBIE M COKpAllEHHbIE MOHHBIE YypaBHEHUs peakuuil. CBoMCTBa KHUCIOT,
OCHOBAHHUU U coJiell B CBETe MPECTAaBICHUN 00 3JIEKTPOIUTHYECKOM TUCCOIUAlINN.
KauecTBenHnbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJEit

XUMHUECKUN HKCIEPUMEHT: O3HAaKOMJICHHE C MOJIENAMU KPUCTAUINYECKUX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJa HATpHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOM peakIUu OT BO3JEMCTBUS Ppa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOHOCTH PACTBOPOB BEUIECTB, Ipollecca JUCCOLMALUU KHUCIOT,
miesnouei U cosiel (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKK TMPOTEKAHUsI peakuuid HOHHOro oOMeHa
(oOpa3zoBaHue ocanaka, BbIIENEHHWE Ta3za, oOOpa30BaHME BOJbBI);  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHHe, peakLMU pas3lIOKEHUs, COSIAWHEHHs); paclio3HaBaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKUuMd Ha HOHBI;  pELICHHe
HKCHEPUMEHTAIbHBIX 3a7a4

Hemeramis! 1 ux COCINMHECHUA

2.1

OO6mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHHe U (QHU3UYECKHE CBOICTBA MPOCTHIX BEIIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJEHCTBHE C
MeTaljlaMi, HeMeTajllaMu, Iienoyamu). XiopoBojopoa. ConsHas KHCIOTa,




XUMUYECKHE CBOWCTBA, IIOJlydeHHME, MpUMEHeHue. JlelictBue XJjopa W
XJIOPOBOZOPOJA Ha OpPraHU3M 4eJIOBeKa. BaxkHelnue XIopuabl M UX HaX0XKJIEHUE B
IIpUpoLe

2.2

OOm1as xapakrepucTrka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u (PpU3MUECKUe CBOWCTBA MPOCTBHIX
BEIIECTB — KUCIIOPOJIa U CEepbl. AJIOTPONTHBIE MOJU(HUKAIIMKA KHCIOPOAa U CEPHI.
Xumnueckue cBoiicTa cepbl. CepoBo0pOI, CTpOEHUE, (HPU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHUIBI CEPBI KaK NIPEACTABUTEIN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa,
¢bu3nyeckrue U XUMUYECKHEe CBONWCTBA (001IMe KaK MpeAcTaBUTeNs Kilacca KUCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKALIME B OCHOBE IPOMBIIIJICHHOIO
cocoba mosyueHus: cepHoil KucinotTbl. [Ipumenenune. Comu CEpHON KHCIOTHI,
KaueCTBEHHAs peakius Ha cylnbdar-noH. HaxoxmeHue cepel U €€ COCTUHEHUN B
pupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOUIEH cpeabl COCOTUHEHUSIMHU CEpBI
(KUCTIOTHBIE ~ JTOKAM, 3arps3HEHHME BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS

23

24

2.5

OOmiast xapakTepucTuKa 371eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIIEHUS. A30T, pacIpOCTpaHEHUE B IPUPOJIE, PU3NIECKUE
U XMMHYecKHe cBoicTBa. KpyroBopor a3ora B nmpupoze. AMMHAK, ero pu3ndecKkue
U XHUMHYECKHUEC CBOﬁCTBa, IMMOJIYy4CHHUEC U IIPUMCHCHHC. Conn adMMOHUs, HX
¢usnyeckue M XUMHUYECKUE CBOICTBa, nmpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBl aMMOHUS. A30THasg KUCIOTa, €€ NoJydeHHue, (pU3nuecKkue U XUMHUYECKue
cBolicTBa (0OLIMe Kak MpeICcTaBUTENsl Kilacca KUCIOT M creuupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX Y10OpEHUH.
XUMHUECKOE 3arpsi3HEHUE OKpYXKaroIled cpeibl COSAMHEHUSIMH a30Ta (KUCIOTHbBIE
JOKH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaudukarmu Qochopa, GU3NUECKHE U XUMHUYECKHE
coiicTBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKUE U XUMHUUECKUE
CBOMCTBa, mosyueHue. Mcnomb3oBaHue (ocdaroB B KadecTBE MHUHEPAIbHBIX
ynoOpeHuit

OOm1as xapakrepucTrka 31eMeHToB [VA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTEMEHW OKHUCIEHHs. YTIJEepoja, aIOTPONHbIE MOIU(PHUKAIMH,
pacrpocTpaHeHHe B NMpHUpoje, GU3NUECKUe U XMMUYECKHEe CBOMCTBA. AJCOpOIIHs.
KpyroBopor yrnepona B mpupoje. Okcuisl yriepoja, HUX (U3NYECKHE U
XUMHUYECKHE CBOMCTBA, IEHCTBHE HA KIUBBIE OPTaHNU3MBI, TIOJTy4YeHHE 1 IPUMEHEHHE.
DKoJloruueckue mpoOieMsbl, CBsa3aHHbIE ¢ okcuaoM yraepoga(lV); rumoresa
I00aJbHOTO TTOTETUICHHSI KJIMMAaTa; TapHUKOBBIN d(DPekT. YronbpHas KUCIOTa U €€
con, WX (U3NYECKWEe W XHWMHUYECKHE CBOWCTBA, MOJNYyYeHHE W TPUMECHEHHE.
KavecTBeHHast peakius Ha kapOOHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE

2.6

[lepBonavasnbHbIe TOHATHS OO0 OPTraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, INIMLEPHH, YKCYCHasi KUCII0Ta).
Nx cocraB u xummuueckoe ctpoenue. [loHsTre 0 OMOJIOrMYecKH BaXKHBIX BEIIECTBAX:




Kupax, Oelkax, yriieBoJax — M UX POJIM B JKM3HM UelOoBeKa. MaTepuaibHOE
€IMHCTBO OPTaHUYECKUX U HEOPraHMUYECKUX COEAMHEHUI

2.7

Kpemuuii, ero ¢usnueckne m XUMHYECKHE CBOICTBA, MOJy4YEeHHE M IMPUMEHEHHE.
Coenunenus kpeMHus B mpupoze. O0mme npeacraBueHus o0 okcuae kpemuus(1V)
U KpeMHHEBOH kucnorte. CHIMKAThl, UX HCIOJIb30BaHHE B OBITY, METUIIMHE,
IIPOMBILUICHHOCTH. BaKHEHIIMEe CTPOUTEIBHBIE MaTEPUANIbl: KEPAMMKa, CTEKIIO,
1eMeHt, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  WCMOJb30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B TIOBCEHEBHOM KU3HU

2.8

XUMUYECKUN OSKCIEPUMEHT: H3ydeHHE O0Opas3loB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI; IIPOBEJCHUE KAUECTBEHHBIX PEAKIHUN Ha XJIOPUI-UOHBI
1 HaOJIOJICHUE MPHU3HAKOB MX NMPOTEKAHUS; OIBITHI, OTpaKaromue (pusnueckue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEIUHEHUN (BO3MOXKHO HCHOJB30BaHUE
BHJICOMAaTEpPHAIOB); O3HAKOMJIEHHE ¢ oOpa3liaMH XJIOPHIOB (TaJOreHUIOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXHO HUCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); HaOJIOJIEHUE Tpoliecca OOyIIMBaHUs caxapa IMoj JAeiCTBHEM
KOHUEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI; M3YYEHHE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHON KUCIOTHI, IPOBEJCHNE KAaUeCTBEHHOM peakiui Ha Cyibdar-
MOH W HaONIofieHWe MpHu3HaKa e€ MPOTEKaHWS; O3HAKOMJICHHE C (U3UIECKUMHU
CBOWCTBaMH a30Ta, (ochopa m MX coeAWHEHHH (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPHANIOB), 00paszliaMu a30THBIX U (PochHOpHBIX ynoOpeHui; moaydeHue,
coOupaHue, pacro3HaBaHHE U W3YYCHHE CBOWCTB aMMHaKa; I[POBEACHUE
KaueCTBEHHBIX peaKlnii Ha HOH aMMOHHUS U (hocdaT-HOH U U3yUyeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3y4eHUe Mojieseit
KPUCTAJUTMYECKUX PEIMIETOK anMmasa, rpadurta, (QyiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIIEM H
YCTPOWCTBOM MPOTHBOTa3a; IMOJIydeHHE, COOMpaHHe, pacro3HaBaHWE U H3y4YCHHE
CBOWCTB YTJIEKHCIIOTO Tra3a; MPOBEJICHUE Ka4eCTBEHHBIX PEaKIUii Ha KapOOHAT- U
CIWIIMKAT-UOHBl W W3YyYEeHHE TMPHU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKIIMEH CUITMKATHOW MPOMBIIIJIEHHOCTH; PELICHHE SKCIIEPUMEHTAIBHBIX 33124
o TeMe «BakHelIne HeMeTalubl U UX COSAMHEHUS

3.1

3.2

3.3

Mertamisl 1 uX COCIMHCHUA

OOmiast XxapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nosioxkeHus B Ilepuonnueckoit cucreMe xuMuueckux anemeHToB 1.1, Menaeneesa
U cTpoeHus: atoMoB. CTpoeHue MetamioB. MeTtauindeckas CBA3b M METAJIINYECKast
KpUCTaJJINYecKas pemérka. DIeKTPOXUMUUECKUM s HAIPSKEHUH METalJIoB

dusnyeckue M XHUMHUYECKHE CBOMCTBa MeTayyioB. OOmme crocoObl MOMydeHus
MeTtaisioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3alIUTBI MX OT
kopposuu. CruaBel (CTanb, YyryH, JIOPATIOMHHUN, OpOH3a) U MX NMPHUMEHEHHUE B
OBITY U TIPOMBIIIUICHHOCTH

H_[CJ'IO‘{HBIC METAJJIbl: IIOJIOXKCHHUE B HepHOHquCKOﬁ CHUCTEME XHUMHNYCCKHX
9JICMCHTOB Z[I/I MCHI[CJ'ICCBB.; CTPOCHUC HUX ATOMOB; HAXOXIACHUC B IMPUPOLIC.




du3nyecKkue U XUMMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl u
TMJIPOKCUABI HaTpus U Kaius. [IpuMeHeHne 1menouHbIX METAIIIIOB U X COEIUHEHUI

3.4

[IlerounO3eMeNnbHBIE METAJUIBI MAarHUM U KaJIbLMIL: 10J0KeHHue B [lepuoanydeckoi
cucreme xumuyeckux digemeHToB .M. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoKJIeHHe B npupoje. Pusndeckue U XUMUYECKUE CBOMCTBA MAarHUs U KajbLus.
Baxneiimue coenuHeHus Kanblus (OKCUA, TMAPOKCHU, coiH). KECTKOCTh BOJBI U
Coco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteme xumudyeckux 3nemeHTos .M.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XkKACHKE B pupoe. Pu3sndeckue U XMMUYECKUe
CBOWCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCH]IA ATTFOMUHHS

Kenezo: nonoxenue B Ilepuoanueckoil cucreme XumMudeckux snaemeHToB JI.U.
MeHeneeBa; CTpOCHUE aTOMa; HAX 0 ICHHE B Ipupojie. PU3NYeCKHue U XUMHYESCKUE
cBoiicTBa kene3a. Oxcuipl, ruapokcuasl u comu xenesa(ll) m xenesa(lll), mx
COCTaB, CBOMCTBA U IOJIy4CHHUE

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMHi METaIOB U CILIABOB, HX
(U3NYECKUMHU CBOMCTBAMU; U3YYCHHUE PE3YIHTATOB KOPPO3HH METAILIOB (BO3MOXKHO
UCIIOJIb30BAHUE BHJCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KalblUsl W HATPUs C BOJOH (BO3MOXHO WCIIOJIb30BAHHUE BHCOMATEPHAIIOR);
WCCIIE/IOBAaHUE CBOMCTB KECTKOM BOBI; MpOIIECccCa TOPEHUS Kee3a B KUCIOpOJIe
(BOBMOXKHO  WCIOJB30BAaHUE  BUICOMATEPHANIOB);  NPH3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJbIIHs, A TFOMUHUS, [IMHKA, skene3a(1])
n xene3a(lll), menu(Il); HaOGMrOMEHWE W ONHMCAHHWE IIPOIIECCOB OKPAITMBAHUS
IUTAMEHU HMOHAMHM HATpWs, Kalusg W Kaiblusg (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB THPOKCH/IA ATIOMUHHUSI U
THAPOKCHUIA ITUHKA; PElIeHHe SKCIEePUMEHTAIbHBIX 3a/a4 1o TeMe «BakHeiime
METaJITBI U UX COCTUHCHUS

XUMUS U OKpy’Karolas cpeja

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BemecTBa u MmaTeprainbl B TOBCETHEBHOM KU3HU
yernoBeKa. XUMHS U 3J0pOBbE. be3onmacHoe UCoab30BaHUE BEIECTB U XUMUYECKHUX
peakuuii B 0bITy. [lepBasi TOMOIIs TPH XUMHUUYECKHUX 0KOTaX U OTPABJICHHIX

4.2

4.3

OCHOBBI JKOJIOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpPY KAroIIeh
cpensl ITIJAK. Ponp xumum B pemieHHM 5Koloruyeckux mpobnem. IlpuponHsie
HUCTOYHUKU YIJIEBOAOPOJOB (Yyroib, MNPUPOAHBIA ra3, HedTb), MPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUECKUI HKCHEPUMEHT: H3ydeHHEe OOpa3lloB MaTepHalIOB (CTEKJIO, CIUIABbI
METAaJUIOB, TOJIMMEPHBIE MaTepPHAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

0 TI03HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMHYECKOW HAayKHM Kak OO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIEH KyJabTYpbl W IMPaKTHYECKOU
JESATEIbHOCTH  4YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOILECTBa;
IIOHMMAHHUE MECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJIaX IO3HAHMS, B TOM YHUCJIE JKCIIEPUMEHTAJIbHBIX U
TEOPETHUECKUX METO/IaX UCCIIEIOBAHUS BEIIECTB U M3YUCHUSI XUMUYECKUX
peakiuii; yMEHHE HCIIOIb30BaTh MOJIETU IS OOBSICHEHHUS CTPOCHHS
aTOMOB U MOJIEKYJI

1.3

0 chepax mpodeccHoHAIBHON NEATETHHOCTH, CBSI3aHHBIX C XUMHUCH H
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHbBIMU Ha JOCTHIXXCHUAX
XUMHUYECKOH HAayKH, 4TO IIO3BOJIMT O6y‘-IaIOHII/IMC$[ paccMaTpruBaTh XUMUIO
Kak cdepy cBoeil Oyaymiel npodecCHoHAIbHON ESTETbHOCTH U CAeTaTh
OCO3HAHHBIN BEIOOP XMMHUH KaK MPOGUILHOTO MPEMETa P Nepexo/ie Ha
YPOBEHb CPEIHEro 001ero oopa3oBaHus

2.1

Branenue cucreMoli XMMUYECKUX 3HAHUM M yMEHUE NTPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHEUIIIME XHUMHUUYECKHE TMOHATUSA: XHUMHYECKUH DJIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEJILHBIC aTOMHAsI M MOJIEKYJIIpHAsE MacCHhlI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CpemHss), XUMUYECKash PeaKIus, peakiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEaKIUH 3aMEeIIeHUs, peaKIuu
oOMeHa, TernoBoii 3 PeKT peakiuu, SK30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XMMUYECKOT'O 3JIEMEHTA B COEIUHEHUHU, MACCOBAS
JI0JIsI ¥ TIPOLIEHTHAsI KOHIIEHTPAIMs BEIIECTBa B PacTBOpPE, PO aToma,
DIIGKTPOHHBIA CIOM aToMa, aroMHas opOuTanb, paadyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKad CBs3b,
ANEKTPOOTPHUIIATEIIBHOCTD, MOJSIPHAS U HEMOJIIpHAs KOBaJCHTHAsI CBS3b,
HOHHAasd CBsA3b, MCTAJNIMYECKas CBA3b, KPUCTAIUINYCCKAsA peméTKa
(aToMHasi, IOHHAS, METAJUTMYECKAs, MOJICKYJISIpHAs ), UOH, KATHOH, aHUOH,
AIEKTPOIIUT U HEIJIEKTPOJIUT, DJICKTPOTUTHIECKAS JUCCOLUAIIHS, PEAKITH
MOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE  PEaKIUH,
OKUCIUTENb M BOCCTAaHOBUTEIb, OKHCIEHHME U BOCCTaHOBJICHHE,




AIIEKTPOJIN3, XMMHYECKOE pPaBHOBECHE, OOpaTUMble W HEOOpaTUMBIC
peaKkru, CKOPOCTh XMMUYECKOM peakuuu, katanuzarop, [IJIK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHHU: 33aKOH COXPAHEHHUS MAaccChl,
nepuoauueckuii 3akon .M. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTABa,
3aKOH ABOrajipo
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TEOpHUU XUMUU: ATOMHO-MOJICKYJIsIpHasd TCOPH, TEOpHUL
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHHUE MPAaBUIBHO UCIOIB30BATh N3YUYECHHBIE BEIIECTBA U MaTepHalbl (B
TOM YHCJ€ MUHEpAIbHbIC yIOOPEHHUs, METAIbl M CIUIaBbl, MPOIYKTHI
nepepadOTKA  MPHUPOJHBIX ~ MCTOYHHKOB  YIJIEBOJOPOJOB  (YIJId,
NPUPOIHOTO ra3a, HeTH) B OBITY, CEIILCKOM XO3SIHCTBE, Ha IPOU3BO/ICTBE
U TOHMMaHUE 3HAYEHUS JXHPOB, OCIKOB, YIJIEBOJOB MJISl OpraHU3Ma
YeJI0BeKa; YMEHHUE IPOTHO3MPOBATh BIIMSHHUE BEIIECTB M XUMHYECKUX
IPOLIECCOB Ha OPraHN3M YEJIOBEKA M OKPYKAIOIIYO IPUPOAHYIO CpeLy

3.2

YMCHHUEC MHTCIPHUPOBATE XHUMHUUYCCKHUEC 3HAHUA CO 3HAHWUAMHU OPYTHUX
y‘IC6HLIX npeaIMCTOB

3.3

34

HaJIMYKME OMbITa pabOTHl C pa3IMYHBIMU MCTOYHMKAMU HH(OpMAIUH 1O
XUMUM (HayyHas M Hay4YHO-IONYJIsSIpHAs JMTepaTypa, CJIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATH HHQ)OpMaHI/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX U IPAKTUYICCKOM IPUMCHCHHUU U YMCHHUEC UCIIOJIb30BATh eé
AJI pCHICHU A yT-Ie6H0-H03HaBaT€JH)HI)IX 3aga4

Brianenne ocHoBaMM INOHATUHMHOIO anmnapara U CUMBOJMYECKOTO S3bIKa
XUMHH TSI COCTaBIEeHUsT (OPMYTT HEOPTAHUYECKUX BEIIECTB, YPABHEHUIA
XUMHUYECKUX PeaKiuii; ocHoBamu xuMudeckoir HomeHkKIaTypsl (IUPAC u
TPUBHAIBHOI)

YMeHue OOBSCHATh CBSI3b IIOJIOKEHHS DJICMEHTa B Hepnonnqecxoﬁ
CUCTEMC C YHCIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYICCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, 06Iuee quCII0 BHCKTpOHOB),
pacnpeaciicCHueM JJICKTPOHOB 110 JHCPIETUYCCKUM YPOBHSAM 4ATOMOB
MEPBLIX TpéX NEprUoaO0B, KaJInus U KaJIbIIUA

HpeI[CTaBJ'IeHI/IC 0 nepnonnqecxoﬁ 3aBHCUMOCTH CBOHCTB XHUMHYECKHX
9JICMCHTOB (pazu/lyc aToMa, BHCKTpOOTpI/II_IaTCHBHOCTL), MPpOCThHIX U
CJIOXKHBIX BC€IICCTB OT ITOJIOKCHHUA 3JICMCHTOB B HCpHO,Z[H‘lCCKOfI CUCTEMC
(B MaJIbIX MEpUOoAax MU IIaBHBIX Hoz[rpynnax) " BJICKTPOHHOT'O CTPOCHUMA
aToMa

YMmenue kinaccuupoBarth:

7.1
7.2

XUMHNYECKHUEC DJICMECHTHI

HCOPTraHN4YCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUU




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
82 BUJ, XUMHYECKOH CBSI3M W THUI KPHUCTAUIMYECKOW CTPYKTYpPHI B
' COCIUHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIIOT, OCHOBAHMIA)
8.4 OKHCJIUTEh U BOCCTAHOBUTEb
9 YMeHne xapakTepu3oBarh (U3NYECKHE U XUMHUECKUE CBOMCTRA!
MIPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduT, anmas, KpeMHHUIH,
9.1 asor, ¢ocdop, cepa, XJIOp, HATPUH, KAJIUWA, MarHui, KaJIbIIUHA, aTFOMUHHH,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PacTBOPOB (BOAa, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJAOPOJ, OKCHUIBI M THUIAPOKCHUIBbI MeTauioB [-I1A
99 rpynm, amtomunus, meau (1), munka, xenesa (II u 1), okcuas! yrinepona
' (II u IV), xpemuus (IV), azota u ¢ochopa (III u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHas, yroiapHasd,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 UX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOICTB, BO3MOXHOCTh MPOTEKAHUS XHUMHUYECKUX MPEBpAlICHUA B
Pa3IMYHBIX yCIOBHIX
10 YMeHHne COCTaBIATh MOJIEKYIISIPHBIC U MOHHBIE YPABHEHUS pEeaKIIUii, B TOM
qHce:
10.1 peaxkuii HFOHHOro oOMeHa
10.2 OKHCIIMTEINBHO-BOCCTAHOBUTEBHBIX PEAKLIMI
10.3 WJUTFOCTPHUPYIONIUX XUMHUUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIM)
' HEOPraHNYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BIYUCIATH (IPOBOJAUTDH PAcUEThI):
111 OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJIF0 XUMHYECKOTO 2JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMHUUYECKUX PEAKIUi U HAXOJAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIJaMU HAy4HOTO MMO3HaHUs (HaOIIOJeHHEe, U3MEpEHue,
121 SKCIIEPUMEHT, MOJICIIMPOBAHKE) TIPU MU3YUYCHUHU BEIIECTB M XUMHUYCCKUX
' SBJICHHH; yMEeHHE C(HOPMYIUPOBATh MPOOJIEMY M TPEIJIOXKHUTh MyTH €€
pereHus
122 0e30macHOi paboThl ¢ XUMUYECKIUMH BEIIECTBAMU, XUMHUECKON TOCYI0i

U 1abOpaTOPHBIM 000PYAOBaHUEM




12.3

13

npaBuUiIaMu 0e30MacHOro OOpaleHus C BEIIECTBAMH, UCIOJIb3yEMbIMU B
MOBCE/IHEBHON KU3HU, MpaBWIaMU TOBEICHHUS B LEIAX CcOepekeHUs
3I0pOBbSl M OKpYXAalollled MPUPOJHOM Cpelpl; MNOHMMaHUE Bpeaa
(omacHOCTHM) BO3JICHCTBUS Ha )KUBbIE OPraHU3MbI OIIPEICIIEHHBIX BEIIECTB,
CII0cOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYUICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3yueHHE M OmHcaHue (U3NUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NIECKUMU M XMMUYECKUMU SIBICHUSMH, OIBITHI, WIUTIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

MOJIY4YCHHEC KUCTIOpOaa U U3YyUYCHUC CTO CBOﬁCTB; MOJIYUYCHHUC BOOOPOJa U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHUEC YIIICKHUCIOIO Iada U HU3YUYCHUCE CIo
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUYCHUC CT'O CBOJCTB

13.4

13.5

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIIEHHOM MAcCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

MPUMEHEHUE MHIUKATOPOB (TaKkMyca, MeTuiopaHxka u (eHondranenna)
JUTSL OTIPENICIICHUS XapaKTepa CPelibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCJICIOBAaHUE U OITMCAHNUE CBOMCTB HCOPTraHNYCCKUX BCUICCTB Pa3JINYHbIX
KJIaCCOB; HU3Y4YCHHC BSaHMOHeﬁCTBI/IH KHCJIOT C MCETallllaMHM, OKCHJIaMH
MCTAJIJIOB, PACTBOPUMBIMH U HCPACTBOPUMBIMU OCHOBAHHUAMMH, COJIAMU;
MOJIY4CHHUE HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHUEC OJHOI'0 MCTallia
ApyrumMm M3 pacTBoOpa COJHM; HCCICAOBAHUC an)OTepHHX CBOMCTB
THAPOKCHUAOB AJIIOMHUHUA U ITUHKA

pemICHUC HSKCICPUMCHTAJIIbHBIX 3aJla4 II0 TEMaM: «OCHOBHBIEC KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IeKTpOJ'II/ITI/ILICCKa$I JAUCCOLMALIUA,
«Baxneinye HeEMETalJIbl U UX COCOUHCHUA», «Baneiine MeTamIbl U
HnX COCAUHCHUA

XUMHUYECKHUE SKCIIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKUA MPOTEKAHUS
peaxiuii HOHHOTO OOMeHa; KaYeCTBEHHBIE PEaKIMU Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUO-, OpOMHI-, HOAMI-, CyIb(dar-,
docdar-, kapOboHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHU]I-UOHBI, KATHOHBI
aMMOHHUSI, MarHKS, KaJIBIHS, aTIOMHHHMS, XKene3a (2+) u xkenesa (3+), meau
(2+), KA

YmMmenue:

14.1

MPEJCTaBIATh  pe3yJbTaThl  AKCIIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TIpaQUKOB W TaONWUIl M BBISABIATH OSMIHUPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXIY pealbHO HAOII0JaeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU U TPOLIECCAaMH, MPOUCXOISAIIMMUA B MaKpo- U MUKPOMHpE,
O0O0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMUH

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI 1 MOJICKYJIBI. Xumunueckue 3JieMeHThl. CHMBOJIBI XUMUYCCKHUX 3JIEMEHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

1.4

Xumudaeckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHX 3JeMeHTOB. CTeIleHb
OKHCJICHHUA

3aKOH TIIOCTOSHCTBA cocTaBa BemlecTB. OTHoOcHTEIbHAas aTOMHas Macca.

OTHOCHUTENLHAS MOJICKYJISIpHAs Macca. MaccoBast 10JI1 XMMHUYECKOr0 3JIEMEHTA B
COCIMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MonsipHas macca. Monsipabiii 00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACChI M YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckre ¥ XUMAYECKHUE ABJICHUS. XUMHYCCKas peakuuga u e€ IIPpHU3HAKH. 3akoH
COXpPaHCHUA MACChbl BCIICCTB. XuMHYecKHe YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaSI CHCTCMAa XUMHWYCCKUX JJICMCHTOB I[H
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucrtemMa XMMHUYECKUX 3jieMeHTOoB ..
Menneneesa. Ilepuonel u rpymnmnbsl. PU3MYECKUH CMBICT IOPSAKOBOIO HOMEpA,
HOMEPOB I1€pHO/Ia U TPYIIIHI JIEMEHTA

2.2

23

Crpoenue aromoB. CocraB aromHbix saep. M3orombl. OnexTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK aToMOB MepBbIX 20 XMMHMYECKHX  3JIEMEHTOB
[Tepnonnueckoii cucremst J.11. Menneneena

3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMMUYECKHX JIJIEMEHTOB IIEPBBIX TPEX
NepuooB, Kaius, Kajaplus (paauyca aTOMOB, D3JEKTPOOTPULIATEIbHOCTH,
METAIIMYECKUX U HEMETANINYECKUX CBOMCTB) U UX COEIMHEHUHN B COOTBETCTBHH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass  cBsizb.  KoBaneHTHas  (MOJMsIpHAsE W HEMOJSpPHas)  CBA3b.
DIEeKTPOOTPULIATETLHOCTh XUMUUECKHX dJIeMEeHTOB. MloHHas cBsi3b. MeTayumueckas
CBSI3b

3.2

4.1

Tumbl  KpUCTAUIMUECKUX  PEm€TOK  (aToMHas, WOHHAs, MeTaJuIhdecKas),
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THMNA KPUCTAUIMYECKOW PEIIETKH U BHUJIA
XAUMHUYECKOU CBA3U

Baxueiiiine MMPEACTAaBUTCIIN HCOPTraHUYCCKUX BCIHICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeAUHEHUS

Knaccudukanus W HOMEHKJIATypa HEOPraHWYECKHX COCAMHEHHI: OKCHJIOB
(conmeoOpasyromue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U HECOJIC00pa3yoIne;




OCHOBaHUU (mménoumn u HEPacTBOPHUMBIE OCHOBaHU); KHUCIIOT
(kucnopoacoepkae U OeCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOI'OOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

4.2

4.3

44

®du3nyecKkue U XMMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB-HEMETAJUIOB: BOJIOPOJA,
XJIopa, KUCIIOPOAa, Cepsl, a30Ta, ¢pocdopa, yriaepoaa, KpeMHHS

Du3nyecKkue 1 XMMUYECKHE CBOMCTBA IIPOCTBIX BEILIECTB-METAJIIIOB: JINTUS, HATPUS,
Kalus, Mar"ivs W KalbLUs, aJIOMUHUA, XKejle3d. OJINCKTPOXMMMUYECKHH Pl
HaIPSHKEHUN METaJlIOB

dusznyeckne W XHUMHYSCKHE CBOMNCTBaA BOJOPOAHBIX COCI[I/IHCHI/Iﬁ HEMCTAJJIOB:
XJIOpoBOaAOpOda, CEPpOBOAOPOAA, aAMMHAKA

4.5

duznyeckue 1 XUMUYECKHE CBOWCTBA OKCU10B HeMeTailioB: cepbl (IV, VI), azora(ll,
IV, V), docdhopa(lll, V), yraepoma(ll, IV), kpemuusa(IV). IlonyyeHue oxcumaos
HEMETaJUIOB

4.6

4.7

4.8

Xumuueckue cpoiicTBa okcuaoB: MeTtauioB IA—IIIA rpynmn, nunka, meau(Il) u
skeneza(ll, III). [Tonyyenue okcuI0B METAIIOB

XUMUYECKUE CBONCTBA OCHOBaHMM M aM(OTEpHBIX THUIPOKCUIOB (Ha IpuUMepe
TUAPOKCUIOB ATIOMHUHUS, XKenes3a, HuHKa). [lomyuenue ocHoBaHuil U aM(pOTEpHBIX
TUPOKCHUIIOB

OO0mue XUMHUYECKHE CBOMCTBa KHUCJIOT: XJIOPOBOIOPOJIHOM, CEpOBOIOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, QochopHON, KpeMHHUEBOH, YyroiabHOU. Ocolble
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOI U a30THOMU kucioT. [lomyyenue
KHUCIIOT

4.9

OO61mue xuMuyecKue cBoicTBa cpenHux coieil. [lonydenue coneit

4.10

4.11

[Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu

HonyquI/Ie aMMMakKa, CGpHOfI U a30THOM KHCIOT B IMPOMBIINIJICHHOCTH. O6H_II/IC
CITOCOOBI MOJIYYCHUA MCTAJIJIOB

4.12

TI'enermueckas cBI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COC}II/IHGHI/Iﬁ

XHUMHYECKHUE peaknuuu

5.1

Knaccupukanus XUMHUYECKUX PEAKIUM MO pa3MyHbIM MPU3HAKAM: IO YUCIY U
COCTaBY yYacCTBYIOIIMX B PEAKIIUU BEILIECTB, 10 TEIJIOBOMY 3(PPEKTY, 10 N3BMEHEHHUIO
CTENEHEN OKUCIIEHU XUMUYECKUX JJIEMEHTOB

52

53

54

TemoBoil 3pPexT XUMHUECKON peaklny, TEPMOXUMHUECKUE YpPaBHEHUS. DK30- U
SHIO0TEPMUYECKUE peaKIIMU. TepMOXUMUYECKNE YPaBHEHUS

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKknuu. OKuCcIUTEeIN W BOCCTAaHOBHUTCIIH.
HpOLICCCBI OKHCJICHHUA n BOCCTAaHOBJICHUA. 3JICKTpOHHLII>i OamaHc
OKHCIUTEIbHOBOCCTAHOBUTEIILHOM pcaknuuu

Teopml 3J'ICKTpOJII/ITI/I‘-ICCKOI71 AucCconuanuu. KaTI/IOHBI, AHHOHBEI. 3J'ICKTpOJ'II/ITBI n
HE3JICKTPOJIUTHI. CubHBIC U cl1a0ble SJICKTPOJIUTHI. Cremnenb JUCCoranmn

5.5

Peakniuu wonHOro OOMEHA. YCIIOBHS TPOTEKAHWs PEAKIUAd HOHHOTO OOMEHa,
MIOJTHBIE M COKpPAIIEHHbIE NOHHBIC YPABHEHUS PEAKIUi




XuUMHA U OKpYXKarolas cpena

BCH_IGCTBa H Marcpuajibl B HOBCCHHGBHOﬁ JKM3HH denoBeka. be3omacHoe

6.1 UCIIOJIb30BaHUE BEUIECTB M XMMUYECKHX peakiuil B aboparopuu u Obity. IlepBas
MIOMOIIb TIPU XUMHUYECKUX 0KOTaX U OTPABICHUAX
XUMHYECKOe 3arpsi3HEHHE OKpYXKarolle cpeabl (KUCIOTHBIE J0XKIU, 3arpsi3HEHHE
MOYBBI, BO3JyXa U BOJOEMOB), crocoObl ero mnpenorBpamienus IlpenenbHas

6.2 nonyctumas  koHueHtpamus BemiectB  (ITJIK). Pomp xumMum B permieHun
OKOJIOTHYECKUX TpolieM. YcuieHHe MapHUKOBOTO »ddeKTa, paspylieHue
030HOBOT'O CJIOS
[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B OBITY,
MEAMIIMHE, MPOMBIIIJICHHOCTH M CEIbCKOM Xo3siicTBe. [IpriMeHeHrne MeTanioB U

6.3 CIUIaBOB (CTaslb, YyTyH, AIOPATIOMUHUMN, OpOH3a) B OBITY U NMPOMBIIUICHHOCTU HX
coeaunenuil. [ToHsTHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
KOppO3HHU

6.4 [TpupoaHbIe UCTOYHUKHU YTIIEBOAOPOIOB (YrOJb, IPUPOIHBIH ra3, HeTh), IPOAYKTHI
uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHauanbHbie MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAWHEHHSIX

6.5 yriaepojaa (MeTaH, 3TaH, dTHIIEH, alleTHIICH, STaHOJ, TTUIEPUH, YKCYCHAs KUCIIOTa).

' [TonsiTie 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OeNKax, yriaeBoJgax — M Ux

POJIU B JKU3HH YEJIOBEKA

7 Pacuérnr:

7.1 1o opmynaMm XUMHUYECKUX COeTMHEHUIN

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJIUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJIS

1. l'abpuensu O. C., Bockoboiinukora H. I1., SImrykoBa A. B. HactonpHas
KHHUTa yauTess. XuMmus. 8 ki1.: Metoaudeckoe nocodue. - M.: [Ipoda, 2021.
2. l'abpuensu O. C., AAmykoBa A. B. Terpans /ist 1a00paTOPHBIX OMBITOB U
npaktudeckux padot. 8 ki. K yueonuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: Ipoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumus». 8 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensina
«Xumusi». 9 xkiace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosorndeckue kaptel K yueonuky O. C. I'abpuensana « Xumus.
8 kiacey : metoauyeckoe nocobdue / JI. M. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosiornueckue kaptol K yueonuky O. C. ['abpuensna «Xumus.
9 knacey» : Meronnueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBEpOUYHbIe padoThl K yueOHuKky O. C.
[Nabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [Ipoda, 2022. nanubie

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Xumunueckas uHpopmaimontas cetb: Hayka, oOpazoBaHue, TEXHOJIOTUU
http://www.chemnet.ru

2.J'azera «XUMHS» U CAUT I yUUTENsA «S Uy HA ypOK XUMHUU»
http://him.1september.ru

3.Enunas komexmus L{IOP: Tlpenmernas komnekius « Xumus» http://school-
collection.edu.ru/collection/chemistry

4.EctecTBEHHO-Hay4YHbI€ SKCIIEpUMEHTHI: XuMHusl. Koyekuus Poccniickoro
obmeobpasoBarensHOTO oprana http://www alhimik.ru 5.Bcepoccuiickas
OJIUMITNA/Ia UIKOJILHUKOB M0 XuMuM http://www.chemistry.ssu.samara.ru
6.OCHOBBI XMMHH: IEKTPOHHBIN YUEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry 7./luctantinoHHbIe
ABPUCTUYECKHE OJMMITHUAJIBI IO XUMuH http://www eidos.ru/olymp/chemistry
7. bubmuoteka IIOK https://m.edsoo.ru/7f41837c

8. HOC Mos mikona https://myschool.edu.ru



