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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyel mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, pachnpeielieHMe IO  KjaccaM, PEKOMEH]IyEeMYIO
NOCJIEIOBATEIbHOCTh  MU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXXHOCTH Y4YEOHOTO MpeAMEeTa B pealn3aluu TpeOOBaHUH K IIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3ydyeHne XUMHUM Ha YPOBHE OCHOBHOrO 00miero oOpa3oBaHUs
OPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpECOB OOydarolUXCcs, Ha MPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOM 1751 (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPENICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOM
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyeHne xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupOBaHUsI KYJIbTYpPbl IUYHOCTH O0YHAIOIIUXCSA, MX 001Iel 1 (DYyHKITMOHATIbHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpPaXEHUEM OTPE/ICIICHHOTO 3Tara Pa3BUTHS XUMUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUIA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e 3TU CUCTEMbl OpPraHU30BaHbl IO MPHUHIUITY MOCIEAOBATEILHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHS O CTPOCHHUH aTOMa U XHMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHbI AMIIUPUYECKU IOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHS
K Jpyromy W 00€CleuMBalOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee N3yUYCHHBIX YUCOHBIX TPEIMETOB: OKPYKAIOIINN
Mup, ouosiorusi, pusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydeOHOro mpeamMera U OO0eCleUeHUe YCHEUTHOTO
oOydyeHHsT Ha CJeAylolleM YpoBHE oOpa3oBaHusa. B mporpamMme 1Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepenunanys  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
oOydJarommMxcss M TMOCJEAYIoNee CaMOOMpeelieHue B BBIOOpE HaMpaBiICHUS
oOy4deHHs B IpO(UITBHBIX 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 MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOI0JKEHUS
oOpa3oBaHuUs U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBaHHoro (yriayoaéHHOro, MpoQUILHOTO) H3YUYCHHUS OTIACIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I11IeT0 00pa30BaHMsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsl B mpolecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUs, O0JacCTH MPAKTUYECKOH NeATeIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHYECKUX MOJIOKEHUM, JOCTYIHBIX 0000IIEHNI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAyKH, B MNPHUOOIIEHHUH K HAyYHBIM
METOJaM TMO3HAaHUS TPU H3YUYCHHM BEIIECTB U XUMHUYECKUX PpEaKIUH,
(dbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEesATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

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

N3yyeHnne XMMHUM HaPABJIEHO HA JOCTUKEHUE CIEAYIOINX LEJICH:

(GbopMHpOBaHWE MHTEIUIEKTyaJIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHNUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI [IJIi TOHUMAHUSI XUMHUUYECKON CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroUMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  NIESITEIbHOCTH, K  HAy4YHbIM  METOJAM  MO3HaHWI,
dbopMupoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPa, MCIHOJIb3Yysl 3HAHUA M OIbIT, MOJTYYEHHbIE MPHU H3YYEHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MIOBCETHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;



pa3BuUTHE y OOYy4YarONIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATEeILHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIST M HAMPABICHHOCTH JAIBHEHUIIIETO 00yUEHUS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HHU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KYJIbTYphl, HENPHUATHE JEHCTBHUM, NPUHOCSIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOJIEH;

npruoOpeTeHre O0YYarOIUMHUCS OIbITA CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB
(KTr0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JEATCIIBHOCTH.

Ha yriny6nénnoe n3ydyeHue ydeOHOTo npeaMera « XuMus» oTBoauTcs 1mo 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJIeJi0), Bcero 272 yaca 3a JiBa rojia 00y4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IIOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HUKHOBCHHS W PA3BUTHS XUMHUU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArperaTHble COCTOSTHUS
BemeCTB. [IoHATHE O TEOPETHUECKHX M SMIIUPUYECKHX METOJAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOII0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBiienust 0 HAyYHOM MTO3HAHUU HA TEOPETUYECKOM YPOBHE: HayuHbIE (DaKThI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTomax pabOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILLECTBAMH 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 U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
3neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJEHTHOCTH SJEMEHTOB [0
(bopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE (POpMYJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas macca. MaccoBast [0 XMMHYECKOTO JJIEMEHTA B COEAUHEHHUH.
Haxoxnenue npocreinieit ¢opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMUYECKUX COeAMHEHUI. MoJisipHass macca CMecu BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmei GhopMyIbl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakIMi. 3aKOH COXPAHEHHUSI MaCChl BEILIECTB.
AToMHO-MOneKysipHas Tteopusd. KuszHb M aestenpHocTh M.B. JlomoHOcCOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMUYECKUX PEAKIUN (COCIUHEHUS, PA3JIOKEHHUS,
3aMelneHusi, 0OMeHa). PacueTsl mo XuMU4eCKuM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHME BEIIECTB W SIBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYAOH, C TpaBWjiaMud paboTbl B J1a0OpaTopud W TpHUEMaMu
oOpareHus ¢ 1abopatopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmronenue gusnueckux (MiaBlieHUE BOCKA, TasHUE JibJla, PAaCTUPAHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBeHuH. O3HaKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmrogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuin
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1€CTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus cMmecet (¢
IIOMOILBIO MarHura, buabTpOBaHKE, BBI[TAPVBAHUE, JTUCTUIUISLIAS,
xpomarorpadusi), NPOBEACHUE OUYMCTKU IOBapeHHON conu. Habmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMNX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorazmpo. MomsipHblii 00bEM ra3oB. OTHOcHUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIUSAX.

Kucnopon — smeMeHT M mpocToe BelecTBo. HaxokaeHue Kuciopoga B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
CrocoObl Moy4YeHus: KUCI0po/ia B Ja00OpaTOpuu U NpOMBIIUIEHHOCTH. [loHsTHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYEHHE J1JI5 JKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBoli 3p(dEeKT XUMHUYECKOW peakUuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHJOTepMHUYECKUE peakiuu. TormBo. VMcnonp3oBaHue yrisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsarue o mapHukoBoM 3pdexre.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoze,
buznyecKkre U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, criocoObl nonyuenus. [lonstue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILIMBA.

Bona. ®usnueckue coucrtBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE 1 HEHACBIIIEHHBIE pPAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HbIX BEIIECTB.
Crioco0b! BbIpaK€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



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

Xumuyeckue cBoiictBa Bonbl. [lonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTOpax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE MIPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMS OKCHIOB. DU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJIECPIKAUIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucnor. 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
pUpPO/Jie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcHoBanus. Kiaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBOMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIOocoObl mojydyeHus. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTydeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMK) 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 COCAUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAepKaHusl KUCIOpOa B BO3IyXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUs TOPCHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

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

B3aMMOJeicTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEM pPAaCTBOPEHMSI BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMOJIEUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIUEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencteusa okcuaa meau (l1) ¢ pactBOpoM cepHOI KHCIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIUA HEUTPAI3aLluH;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne atromoB. XuMuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBLHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. IloHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: IIEJOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoandeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux dneMmeHToB J[. M. MenneneeBa. KoporkonepuonHas u
JUIMHHONepuonHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpymisl (A- u b-rpymibrn).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTMBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTab. DHEPreTUYECKHUE YpPOBHU U MOTYypOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIE KOH(MUTYpALlMU W AJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsbl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumMuueckux 35meMeHToB [lepuogunueckoi cucremsl 1. . Menneneena:
pacrmpesiefieHde 53JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB 110 rpynmaM 1 nepuojam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEpUOJaX U



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

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHmeneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHON M MOHHOM CBS3H.
DONeKTpOHHBIC U CTPYKTYPHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

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

Crenenb okucnenus. OnpeaeneHre CTerneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeqMHEHHAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN M 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, WUIIOCTPUPYIOUIMX  MPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHble CBSI3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YyYEHWH XMMHM B § KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIIECC), HAYUHBIN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHaju3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®uzuka: sBIECHUA MNPUPOAbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
du3nueckue BEIMYMHBI, €JAMHMIBI H3MEpPEHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPDOCHHE
ra3oB, XUIAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, 3IEKTPUUYECKUH 3apsi,
KOJIMYECTBO TEIJIOTHI.

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

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

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKUE TEXHOJIOTUH, CBIPHE,
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
U KauyeCTBEHHBIE XapaKTEPUCTUKH (paanyC, 3JIEKTPOOTPULIATEIBLHOCTb, IHEPTUs
noHuzauuu). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX AJIIEMEHTOB B CBETE
NpEACTaBICHU O cTpoeHuH aroMa. CTErneHb OKUCIEHUS U BaJCHTHOCTb.
[IpencraBiieHne 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THUJIPOKCUIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpPJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeEXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

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

OCHOBHBIE ~ 3aKOHOMEPHOCTM  IPOTEKaHUS  XUMHUYECKHUX  pPEaKLUil.
Knaccudukanus XMMHUYECKUX peakUuid MO pa3INYHbIM MpHU3HAaKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TEImIoBoMY 3p(deKTy, o
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YyUYacCTHUIO KaTaJu3aTopa, 10 arperaTHOMY COCTOSTHUIO pearupyroInX BELIECTB).

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
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XHMHYECKOM pEaKUMU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKIHUH. DHEPrus aKTUBALWU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMemeHus
XUMHUYECKOTO paBHOBeCUA. PaKTOphI, BIMSAIOIIKME HA COCTOSHHME XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
MpEeBpAIlleHU B PA3JIMYHbIX YCIOBHUSAX HAa OCHOBE MPEJCTABICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE pEeaKLHH. OxucauTenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHHEe ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/a SJIEKTPOHHOTO OajaHca.

DNEeKTpoIUTHYECKAsT auccouranusa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopus anekTponuTuieckoi nucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUN
nporecc. I[loHaTne o rUOpaTax W KPUCTAUIOTHAPATAX. OJIEKTPOJIUTHI U
HEAJIEKTPOIuThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoWM3BENEHHE  BOBL.
Bopoponuei  mokaszarens. HMHAMKATOpPBL. DJEKTPOJIUTHYECKAS AUCCOLMALS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonexkynspHsie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWII M COJEH B CBETE MPEACTABICHUA OO 3JIEKTPOIUTHYECKOU
aucconnanvu. KauecTtBeHHbIE peakiiy Ha NOHBL.

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

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PENIETOK HEOPraHWYECKUX BEHIECTB — METAIOB H
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

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

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKHUX PEaKLUid;

MCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOTO 0OMeHa (00pa3oBaHueE OCaiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MPUMEHEHUE UHIUKATOPOB (JlakMyca, MeTUIopamka u peHondranenna) ais
ONPENIEIICHNS XapaKTepa Cpebl B paCTBOPax KUCIOT, OCHOBAHUN U COJIEH;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHSI, COEUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C ITOMOULIBI0 KAaYECTBEHHBIX
peakuuii Ha UOHBI;

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

HemeTaJsibl 1 X COeIMHEHUS



OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (U3MUECKHUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTalUlaMd, BOJAOHW, Ienodyamu). XiopoBoaopona. ConsHas
KHCJIOTa, XMMHUYECKUE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBue Xjopa U
XJIOPOBOAOPOA Ha OPTAHU3M YeJoBeKa. BaxkHelne XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XIJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTENEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBbIE MOAW(UKAIIMM KUCIIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoJaOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOWMCTBA). OKCHUIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa M €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEeHUS CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NPOQecCHsX.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COeIMHEHUI B IpUpO/IE.
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3lyXa), CIIOCOOBI €r0 MpeAoTBPAICHUSI.

Oo6mast xapakrtepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B MpUpoje, (PpU3nyeckue U XMMHUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHUE U MOJIyUYeHHE B JIabopaToOpuun
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHUe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOJdy4YeHHe, (PU3NYECKUe U XUMUYECKHe CBOICTBa (00IIHe Kak
IpeICTaBUTEN Kilacca KHUCIOT M creuu(puyeckue), MpuMeHeHne. XHUMUYECKue
peakiyu, JieXKalire B OCHOBE MOJTYYEHUsI a30THOM KUCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatet u HuTpuThl. KadecTBeHHBIC peakiMu HA HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA (B3aMMOIECTBHE C METaNIaMU, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W CepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢u3ndecKue W XUMUICCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorenuaax docdopa (I, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUIMHU a30Ta
u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anmas, dyiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeHiCTBME C METa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoga B mpupoie.
Oxcunpl yriaepoja, ux ¢Gu3NUecKrue U XUMHUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpPTraHU3MBl, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
CBsI3aHHBIE C OKcHu1oM yriiepoja (1V). YronapHas Kuciiota v ee cojiu, ux pu3ndeckue
U XUMHUYECKHE CBOMCTBA, TOJNydeHHMEe U  mnpuMeHeHue. KapOoHarsl,
ruApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepojia: yriieBoaopoabl (MeTaH, dTaH, dTUJICH, alleTHIICH), 3TaHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHUYECKHX BEIIECTBAX — JKMpax, OeiKax,
yIaeBOJaXx — M WX POJM B JKU3HU dYeloBeKka. EIMHCTBO OpraHMYecKuX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmdeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIOPOJOM, YTJIEPOJOM, TaIOTeHAMH), MOJTYYCHHE U MPUMEHEHHUE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciuora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U IPUMEHEHUE B OBITY
¥ TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpoOmembr  ©€30MacHOrO0  MCIIOJIL30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKM3HH.



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

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHE C 00pa3laMu MPUPOTHBIX XJIOPUIOB (TaIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaUEeCTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMU- U UOAUA-UOHBI U
HaO0JI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COSTUHEHUH;

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

U3y4EHUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIUi Ha CYIb(UI-, CyIbPUT- U CyIbhaT-uOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liamMu a30THBIX U POCPOPHBIX yIOOPEHHI;

nojilyueHue, coOupaHMe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
M3y4EeHUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHUE KAUE€CTBEHHBIX PEaKI[Mi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK anmasa, rpadura u
dymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

noJlyuyeHue, codrpaHue, pacro3HaBaHUE M U3YyUEHUE CBOWCTB YTIJIEKUCIIOrO
rasa;

MPOBEICHHE KAauye€CTBEHHBIX pEaKIUi Ha KapOOHAT- W CUJIMKAT-UOHBI U
U3y4YeHHUE NMPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHHUE B3aMMHBIX MPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMy MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHre SKCIepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme 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 [[. . MenaeneeBa n crpoeHus atomoB. Metamisl A- u b-rpymnm.



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHas
IJIOTHOYIIAaKOBaHHAs ). 3aBUCUMOCTh (DU3UUECKUX CBONCTB METAJNIOB OT CTPOCHHS
KPUCTAIOB. DJEKTPOXUMUYECKUN psj  HampspkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOTYYEHUS METalIoB,
METaJUTyprus. DJIEKTPOJIN3 PACILIaBOB U PACTBOPOB COJIEH KaK OJIMH W3 CIIOCOOOB
noTyueHust MeTaJiioB. [ToHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOpallOMUHUNA, OpoH3a). [IpuMeneHue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIJIEHHOCTH.

Memannvt A-2pynn

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyueckon cUCTEME XMMHYECKUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJEHUE B IPUPOJE.
duszndecKkue 1 XMMHUYECKUE CBOMCTBA (HA IIpUMEpe HATPHSA U Kajus), MOJydeHHE.
OKcubl M THAPOKCUIBI HATPUA U Kaius. [[pyuMeHeHrne menoyHbpIX METaIOB U UX
coequHeHu. buonornueckas poyib HaTpUs U KAIHSL.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJICHUE B npupojie. PU3NYECKHEe U XUMUYECKUE CBOMCTBA MarHusi 1
KaJIbIusl. BaxkHelre coeTMHeHUs Kaablusl U Maruus (OKCUJl, TUAPOKCH]I, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJblUs B IIPUPOJIE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxOoxacHHE B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCU]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwot b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX  MOATPYIMN):
nonoxkenne B llepuonnueckoit cucreme Xumuyeckux odnemeHtoB J[. .
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBJIEHUE «IPOBaJIay AIEKTPOHA Ha
IpuUMepe CTPOSHHUsI aTOMOB Xpoma, Meiu, cepedpa. BajgeHTHbIE COCTOSTHUSI aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THIAPOKCHUIOB METAIOB OT 3HAYEHMUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COSIMHEHUSX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEICHH OKucieHus. OOmme KpaTKue
NpEACTaBICHUS O (U3UYCCKHX W XUMHUYSCKHMX CBOMCTBAX MPOCTHIX BEIICCTB
(B3amMOACHCTBHE ¢ KHCIOTAMH-OKHUCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHUAAX U



colisix, ux mpumeHeHuu. [IpeacTaBiaeHus 00 aMMHUAYHBIX KOMIUIEKCAxX cepedpa u
Meau. KauecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHUe aToMa, CTETICHh OKUCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTtpoeHue atoma, CTeneHH OkKucieHus. HaxoxaeHue B mpupoje.
du3nyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, IpUMeHeHue. buonornyueckas posib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIE peakIuu Ha KaTUOHBI XkKene3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel Jkene3a. [Ipou3BoACTBO uyryHa W CTallu.
DKoJIoTHYECKHe MPOOJIEMBI, CBI3aHHBIC C METAJLUTYPTHIECKUMHE MPON3BOICTBAMH.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOICHCTBUSA METAJIIOB C BOJIOW, C pACTBOPAMHU COJIEW U KUCIIOT,
HCCIIEIOBAaHUE TMPOIECCOB BJIEKTPOIM3a pacTBopoB xyopuaa meau (ll) m wnonuna
KaJIMsl, KOPPO3UU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJIPOKCUIOB — ¢ okcuaoM yriepona (1V) u kucnoramu;

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

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

U3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IUHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U ONMMCAaHUE OKpAaIlMBAHUS IJIAMEHU MOHAMM HATpUs, Kajaus U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (1) u rugpokcuaa nuHKa;

pelIeHne IKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeiine MeTamibl U Ux
COETUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKA. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuil B ObiTy. IlepBasi moMouips mpu XUMHUYECKHUX
0KOTrax Y OTPABJICHUSIX.

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



OCHOBBI HKOJIOTMYECKON TPaMOTHOCTH. XHUMHUS U 30pPOBbe. 3HAUYECHUE
W3Y9YaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (QYyHKIIMOHUPOBAHHS
opranuszMa yesnoBeka. [loHsTue o 3710poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroleh cpeiibl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHI: O3HAKOMJIEHUE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENEJICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpoliecca
0o0pa30BaHUs KUCIOTHOTO JAO0XIsS, U3yUY€HHUE €Tr0 BO3ACHCTBUS HA MaTEpPUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3/iesioB KypcoB 8-9
KJIACCOB

[leproauueckuii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKHIKOM M ra3000pa3HOM COCTOSIHUU. Bubi
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMHUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKHMX PpEaKIUH 10 pa3IMyHbIM  IPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTA TNPOTEKAHUS XUMHUYECKUX TPEBpalleHUl B
Pa3IMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuuu okuciaeHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  JNUCCOUMAIMA U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIusX.

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: SBJICHHUE (TPOIIECC), HAYYHBIN (aKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIMs, MEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (U3MUECKUE BEIMYMHBI, CIUHUIIBI U3MEPECHHUS,
Macca, 00BEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHBIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPABIX (KPUCTAUIMYECKHUX) TeI,
KpHUCTaJUIMYeCKas PenIeTKa, 3JIEKTPOH, AIpO aTOMa, MPOTOH, HEUTPOH, HOH, HYKJIU/I,



W30TOIbI, KBaHTBI, PaAJIMOAKTUBHOCTh, alb(da-, OeTa- W raMMma-u3JIydcHHE,
AIIEKTPUICCKUI 3apsij, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHCIHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC YIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

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

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



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE NpaBWIaMU W HOPMaMM IOBEICHUSA U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPA3BUTHUA U COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIlMpEeHUe OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE€ B YAaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMaHUE 3HAUEHUSI XUMUUYECKON HayKH
¥ TEXHOJIOTHH B JKM3HU COBPEMEHHOTO O0IIEeCTBa, B pa3BUTUU YKOHOMUKHU Poccun
Y CBOETO PETHUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOTIOMOIIU B TMpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIuH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MIPOU3BOMTEIILHBIX CHJI OOIECTBAa B IIEJIOM, POJM U MECTa HAYKU «XUMHS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BaHHIO, K WCCIIEI0BATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUN U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTrOJsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESATEIBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHME BO3MOKHOCTH CaMOpeaIn3allui B 3TOU
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

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

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB M OLIEHKM MX BO3MOXHBIX MOCJIEICTBHMA ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTHYECKUX TPOOIeEM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a[ad, CBA3AHHBIX C OKpYXaloled cpeioi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIECH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaKAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIIPaBIECHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaloOIMMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JIUMHCTBO MHUpa W TMPOLECC MNO3HaHMs (BEIIECTBO, CBOWCTBO,
DHEpPTUs, SBICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM IS TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBLIC y‘leﬁHLIe I[eﬁCTBHﬂ

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTHMMH MOHATUIMU); aHAJIU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BHIOMpPATh OCHOBaHUA I KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JCTYKTHBHBIC, TIO AaHAJIOTHH ); MpeJIaraTb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPHUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
NPEACTAaBICHUM  XapaKTepH30BaTh M3y4YaeMble XHMHYECKHE BEIIECTBA W
XUMUYECKUEC PEAKITUN.

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

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIBCKON IeATSIILHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1IeJb W 3aJadd, COOTBETCTBYIOIIHC
pEIIeHHIO MPOOJIEMBI; TIPEeJIaraTh OMMCATEIIBHYIO WA O0BSICHUTEIHHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJHWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST U BBIBOABI MO pe3yjbTaTaM IMPOBEIACHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTUUECKH OLICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3nuyHble MeTOIbl W (OPMYIMPOBATH 3alpPOCHl NPU IOUCKE U OTOOpe
uHpOpMaLY, HEOOXOAMMOU MM BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopmanuu (cxembl, rpaduku, AuarpaMMbl, TaOJHIbI, PUCYHKH U JPYTHE
¢dopMBl); YMEHHS HCIONIB30BaTh HAyYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (popMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCMONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; MMyOJIMYHO BBICTYNaTh C Ipe3eHTalUEH
pe3ylbTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ Juaiora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIMpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOTHEHUS MPEAJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBIMOJHATH CBOIO 4YacTh pPabOThl, KOOPJAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPENACTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHnr, OOMEHE MHEHHUSIMU, «MO3TFOBOM INTypMe» U JApyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIENOBATENbCKUE 3aayl: CAMOCTOATEIHHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPH PELICHUN y4eOHOUN Win
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE IIOJYUYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JI€ATEIbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0230BOI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEATM30BBIBATh YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAEKTOPUIA, B TOM YHUCJI€ UCTOJB3Ysl CETEBOE B3auMOJIecTBUE opranu3anuu. 11o
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTH MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYaIOMIMMKCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, CrIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pasNUYHBIX YYEOHBIX U peajJbHBIX JKU3HEHHBIX YCJIOBHSX; O00ECIEYHBAIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHmy oOyuenuss ¢ 8 Kaacce y oOydarormierocs OyayT copMHUpOBaHBI
CJIEIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIyOJECHHBIM YPOBHE:

pPACKpBIBaTh CMBICI OCHOBHBIX XMUMHUUYECKUX TOHSTHUM: aTOM, MOJIEKYa,
XHMHUYECKUN JJIEMEHT, METajll, HEMeTallJl, aJUIOTPOIHs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs MU MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTAa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJaccuuKalys peakivii: peakiui COCIUHEHUS, PEAKIIUA Pa3I0XKEHUs, PeaKIuu
3aMelIeHUs, peaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TETIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAS CBS3b,
VWOHHasi CBf3b, HOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METOJ] JICKTPOHHOTO OanaHca;

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

UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOpMYJT BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLUM;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEAEIEHHOMY KJacCcy COeIMHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJIEHTHOW U MOHHOW) B HEOPTaHUYECKUX COCJTMHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTAJIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIBHBIX M TEOPETHUUYECKUX METOAaxX
UCCJIEIOBAHMSI BEIIECTB U U3yUYECHHS] XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKeHUs B [lepuonnueckoii cucreme:

OMMKCHIBATH U XapaAKTEPHU30BaTh TabIUuHy0 dhopmy [leprnonnueckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masbie nepuoab»y U «O0JbIINE MEPUOIBDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB J[. WM. MeHnneneeBay, ¢ 4YHMCIOBBIMHU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U PaCHpeIEICHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpesesieHueM BJEKTPOHOB IO DJHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TerIoBoMy 3G DeKTy);

XapaKTePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKHE CBONCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY 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 MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

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

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTrO 3JIeMEHTa B COSIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa Mo (opMmylie COequHEHUsS, HAaXOIUTh
MPOCTEUIITY 0 (POPMYITY BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKIuu;

MIPUMEHSATh OCHOBHBIE OIEpAIliy MBICIUTEILHOW JEATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHIX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUSA — HaOII0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — I OCBOCHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCIICHHS K BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii (MeToA0M
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBS3UM MEXKAY pEalbHO HaOMI01aeMbIMU XUMHUYECKUMU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

cOOJTI01aTh MpaBuIia 6€30MacHO pabOThI B JIA0OPATOPUH MPHU HUCTIOIB30BAHUH
XUMHUYECKOH MTOCY/IBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa 0OPAIICHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSAMH BBITIOJHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(BozlopoJia M KUCJIOPO/ia), MPUTOTOBICHHUIO PACTBOPOB C OMPEEICHHOM MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUs 0€3011acHOT0 0OpaIeHus C BEIIeCTBAMH, UCIIOJIb3yeMbIMU 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
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YUCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklys, TEIIoBOM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEANEKTPOIUTHI, AIEKTPOJIUTHUECKAS] TUCCOLMALNSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAQHOBJICHHE, DJJCKTPOJIM3, aIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasi CBSI3b (KOBaJEHTHAsi, MOHHAs, METaJUIMUecKas), MEXMOJEKYISIpHbIC
B3aUMOJEHCTBUS (BOJOpPO/AHAs CBS3b, CUJIbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKCcaroHaJibHasl IJIOTHOYNAKOBaHHAsA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX IMOHATUN U TPUMEHSATh
9TH MOHSTHS PY ONMCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI (POPMYJI BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONMPEAEICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA 110
XUMHUYECKON (hopmyiie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIT KPUCTAJUIMUECKOW PEIIETKH KOHKPETHOTO BEUIECTBA;

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

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHY0 Gopmy [leproauueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamnsie
NEPUOJIBI» U «OO0NbIINE IEPUOIBIY;

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

BBIICTISATh OOIKME 3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJOB) B Mpejesiax MaJlbIX MEPUOJI0B M TJIABHBIX MOJATPYIIL C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



pacKpbIBaTh CMBICT TEOPUH IEKTPOTUTHUECKON AMCCOIMAIINH, 3aKoHa ['ecca
U ero CJeICTBUM, 3aKOHAa JEHCTBYIOIIMX MacC, 3aKOHOMEpPHOCTEH H3MEHEHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEIICHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 1O
TEIUIOBOMY 3(eKTy, MO arperaTHOMy COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTENEHEH OKMUCIEHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEILIECTB
pa3IMYHBIX KJIACCOB HEOPTaHMUYECKUX COCIMHEHMI, MOATBEPXKIas 3TO OMHUCAaHUE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIUAIIMN KUCIIOT, IIeI0Ye
Y COJICH; MOJIHBIE U COKpPAIlEHHBIC YPaBHEHUS peaKInii MOHHOTO OOMEHa; peakini,
MOJITBEPXKIAIONINX CYIIECTBOBAaHME TEHETHMYECKON CBSI3M MEXIy BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh IPOLIECCOB TUAPOJIM3a COJEH  IMOCPEICTBOM
COCTaBJICHHSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPaBHEHHUH peakiuid, CyIIHOCTh
OKHCIIUTETHbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHUS
AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPEeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIOPOJ, 030H, rpaduT, anmas, KpeMHuid, 6op, azor, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUN, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
1 00pa30BaHHBIX WMH CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuak, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (I1V, VI), cepaucras, cepnas,
azoTHas, GocdopHas, yroapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHABl M THAPOKCHIIBI
meTauioB |A—llA-rpynmn, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHSTh COCTaB, OTACIBHBIE CIIOCOOBI TMOJIYYCHUS W CBOMCTBA CIOKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u dpocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMCHIBATh POJIb BAXKHEHIITMX M3ydaeMbIX BEIICCTB B MPUPOIHBIX MPOIEccax,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITIOJIb30BAHUE I CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHU;

MPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIO3HABATh OIBITHBIM ITyTEM COJEpIKAlIUecs B BOJHBIX PacTBOpPAxX



WOHBI: XJIOpUA-, OpoMua-, nonua-, cyinbdar-, ¢ocdar-, kapOoHAT-, CHUIHMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTIOMUHUS, Kere3a (2+) u xkenesa (3+), menu (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XWUMHUYECKOHW KHUHETHUKUA U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUM, MOJIIPHYIO KOHLIEHTPALMIO BEILIECTBA B pacTBOpPE, HAXOJIUTh
pocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJNUTH PACUETHI N0 YPABHEHUSAM XUMHUYECKHX PEAKIHMd C YI4ETOM HEeJAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYECHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJTI01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPUH MPU UCTIOTB30BAHUU
XUMHUYECKOM TOCY/IBI M 000PYI0BaHUS, a TAKXKE MTpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
IPaKTUYECKUX paldOT MO MNOJYyYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMmaka M yrieKHuclIoro ra3a) U perieHuio SKCIEPUMEHTAIBHBIX 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
CHUHTE3, CpaBHEHHE, OO0OOIIEHNWEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HaHUS (HaOJo/IeHne, U3MEPEHUE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpPUMEHATh  MpaBuja  0e30MmacHOro  oOpalleHuss €  BEIIeCTBaMH,
WCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3M0pPOBbSl U OKpPY)KAIOIIEW MNPUPOAHON Cpeabl, MOHUMATh Bpel (OMacHOCTD)
BO3JICCTBHSI HA JKMBBIC OPTaHU3MBI OINPEICICHHBIX BEIIECCTB, IMOSACHITH Ha
npuMepax CIocoObl YMEHbBIIIEHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE MPEJCTaBICHUS O cdepax NpodhecCHOHATHLHON
NeSATEeTLHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
Uil Ipo(heCCHOHaNbHOM OpUEHTAIlMd U 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



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

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKON W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUCOHBIX HCCIIEIOBAHUH B YCIOBUAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMUYECKHE OHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 10 0 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41a636
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 28 1 0 bubnunoreka LIOK
' peaxIuu https://m.edso00.ru/7f41a636
Wroro mo paszneny 38
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Ilonstue o razax. 19 1 0 bubmmnoreka HOK
' Kucnopon. Okcuzst https://m.edsoo.ru/7f41a636
Bognopoga. Ilonstue o bubmuoteka [IOK
2.2 8 0
KHUCJIOTaX U COJISIX https://m.edso0o.ru/7f41a636
23 Boga. PactBopsl. [lonsitue 06 18 1 0 but6mmoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41a636
24 OCHOBHBIE KJIaCChI 16 1 0 bubnuotexa [JOK
' HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/7f41a636
Hroro no paszneny 61

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrema 18 bubnunorexa LIOK
' XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41a636
MenaeneeBa. CtpoeHne aToma
XUMHUYECKAS CBA3b. Bu6 LIOK
HOIHOTEKA
2 - 1
3 OxucurebHo 6 https://m.edsoo.ru/7f41a636
BOCCTAHOBUTEJILHBIE PEAKITUN
Wroro mo paszneny 34
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne
n/n Tema ypoxa Bcero Kourposbibie  Ipaxrireckie II/I[:;:CHI/ISI :)l;l[()l;l;?)]:;feﬂbﬂble
padoTshI padoThI
pecypcsbl

1. Iloemopenue. Ilpeamer xumun. Posb 1 bubnnoreka [JOK
XUMHHM B J)KU3HU 4enoBeka. Tena https://m.edsoo.ru/7f41837c
BeriecTBa. GU3HUYECKUE U XUMUICCKUE
SIBIICHUSL.

2, Toemopenue. Ynctole BElECTBa U 1 bubmorexa [IOK
cMecu. CriocoObl pa3eneHust cMecei. https://m.edsoo.ru/7f41837c

3. Ilosmopenue. ATOMBI U MOJIEKYIBI, 1 bubmuoteka [IOK
XUMHYecKue daeMeHTsl. [IpocTsie n https://m.edsoo.ru/7f41837c
CJIOKHBIE BEIIECTBA.

4 [ToBTOpenue. BemectBa 1 bubmmnoreka HOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://m.edso0.ru/7f41837c
cTpoeHus. Xumuueckas hopmyna

5 Iloemopenue.. BaneHTHOCTh aTOMOB 1 bubmuoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edso00.ru/7f41837c
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB

6 OrnpenenieHre BAJIGHTHOCTH aTOMOB 10 1 bu6nunorexa LIOK
dbopmynamM OMHAPHBIX COCTUHEHUN U https://m.edsoo.ru/7f41837c
cocraBiieHre Gopmys OMHAPHBIX
COECIMHEHUH 110 BAJICHTHOCTHU
2JIEMEHTOB.



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

Omnpenenenre BAICHTHOCTH aTOMOB T10
dbopmynamM OMHAPHBIX COCTUHEHUH U
cocTaBiieHre GopMys1 OMHAPHBIX
COCJIMHEHUH 110 BAJICHTHOCTH
JJIEMEHTOB.

BrrunciaeHus oTHOCHTENLHOMN
MOJ'IGKy.]'IS[pHOfI MacCcChl BE€IIECTB,
MOJ'ISIpHOﬁ MacCChbl, MaCChl B€IICCTB U
KOJINYCCTBA BCIICCTBA

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

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

Brruucnenust oTHOCUTENbHON
MOJIEKYJISIPHOM Macchl BEILIECTB,
MOJIIPHOW MacChl, Macchl BEIIECTB U
KOJIMYECTBA BEIIECTBA

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

10

Haxoxnaenue npocreiimiei popMyIibt
BELIECTBA I10 MACCOBBIM JIOJIAM
DIIEMEHTOB

Brraucnenus npocreiimeit popmyiisl
BEILECTBA [10 MACCOBBIM WJIM MOJIBHBIM
JIOJISIM DJIEMEHTOB

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

11

12

Pemenne 3amau. Haxoxnenue
npocreiien (opMyIibl BEIIecTBa Mo
MacCCOBBIM JIOJISIM DJIEMEHTOB
Brruncnenus npocreiimeit popmyisl
BELIECTBA [10 MACCOBBIM WJIM MOJIBHBIM
JIOJISIM DJIEMEHTOB

KoauuecTtBo BelecTBa. MoJb

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

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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13

BzauMocss3b KOJIM4YECTBA, MAaCChl U1
qucia CTPYKTYPHBIX €AWMHUI] BEIECCTBA

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

14 Pemenne 3amad. B3auMocBs3b bubnunoreka LIOK
KOJIMYSCTBA, MAaCChl U YHclia https://m.edso0.ru/7f41837¢
CTPYKTYPHBIX €IMHHMI] BELIECTBA

15 bubnuorexa [JOK
Mousiprast Macca cMecH BeILIECTB https://m.edso0.ru/7f41837¢

16 Pewmenue 3amau: MosspHas macca bubmorexa IIOK
CMECH BEILECTB. https://m.edso0.ru/7f41837c

17 MosbHast 1015 XUMHUECKOTO JIEMEHTA Bubsmorexa [IOK
B COCIHHCHHN https://m.edso0.ru/7f41837c

18 Pemenue 3a1au. MonbHas noms bubmmorexa [IOK
XMMHYECKOTO 2JIEMEHTA B COCMHEHHH https://m.edsoo.ru/741837¢
Pemenne 3anau. Haxoxnenne bubmmoteka IIOK

19 npocreiien GopMyIibl BEIIecTBa Mo https://m.edsoo.ru/7f41837c
MOJIBHBIM JIOJISIM DJIEMEHTOB

- XuMH4eckue SIBICHHs. XUMUYecKast Bubmmoreka [OK
PeaKIMA 1 68 TIPH3HAKH https://m.edsoo.ru/7f41837c

bu6nunorexa LIOK

21 3aKOH COXPaHEHUS MACChI BELIECTB https://m.eds00.ru/7f41837¢

92 ATOMHO-MOJIEKYJISIpHast Teopusi. JKU3HB bubnmoreka [IOK

U pesarenbHocTs M. B. JIoMoHOCOBa

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

23 XUMUYECKHE YPABHEHU https://m.eds00.ru/7f41837c
bubnunoreka LIOK
24 Turbl XUMHYECKUX PEAKLH https://m.edso0.ru/7f41837¢
Pacuérbl N0 XMMHUYECKUM YPaBHEHUAM Bu6muoteka [JOK
25 KOJIMYECTBA ¥ MAaCChI UCXOTHEIX https://m.edsoo.ru/7f41837c
BEIIECTB UJIU MPOAYKTOB PEAKIIMU
Brrunciienus 1o ypaBHeHUsAM bubnuoreka [IOK
XUMHYECKON peaKIuu: KOJIMYEeCTBA https://m.edsoo.ru/7f41837c
26 BEIIECTBA, MACCHI 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE
pEeareHToB WK IPOAYKTOB PEAKIIMU
Beluncnenus no ypaBHeHUAM bubmuoreka [IOK
XUMUYECKON PEAKLUU: KOJINYECTBA https://m.edsoo.ru/7f41837c
27 BEIIECTBA, MACChI [10 U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce
peareHToB WK IPOAYKTOB PEAKIINH
bu6nunorexa LIOK
28 O0o001eHne 1 cucreMaTu3alys 3HaHu| https://m.edsoo.ru/7f41837¢
29 KonTposbnas padora Ne 1 mo teme
"BemecTBa 1 XuMH4YecKHe peakuun"
AHanu3 KOHTPOJIbHOM pabOThI
30 «BemiecTBa 1 XUMHUYECKUE PEAKITHI) .
IToBTOpeHuMeE.
31 Bosnyx — cmech rasos. [lonsaTue o bubmmoreka [OK

rasax.

https://m.edsoo.ru/7f41837¢c
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3akoH ABoraapo. MomnsipHblii 00BEM

bubnunoreka LIOK

32 )
2308 https://m.edso0.ru/7f41837c
Brruncienus 00bEMa, KOJIMUeCTBA bubnunoreka LIOK

33 BEIIIECTBA ra3a Mo U3BECTHOMY €T0 https://m.edso0.ru/7f41837c
KOJIMYECTBY BEIECTBA, 00BEMY

bubnunoreka LIOK

34 OTHOCHTEIBHAS INIOTHOCTh Ta30B https://m.edso0.ru/7f41837¢c

35 BbIUKCIEHNS OTHOCUTEIBLHOM Bubnuoreka [LIOK
ITOTHOCTH Ta30B https://m.edso0.ru/7f41837c
OnpeneneHre OTHOCUTEIbHOM bu6nmorexa LIOK

36 MOJIEKYJISIPHOM Macchl ra3000pa3Horo https://m.edso0.ru/7f41837c
BEIIIECTBA 10 U3BECTHOM
OTHOCHUTEIBHOU IIJIOTHOCTH
BrrunciaeHns oTHOCUTENBLHOM bu6nmorexa LIOK

37 MOJIEKYJISIPHOM Macchl rasa Ino https://m.edso00.ru/7f41837c
HW3BECTHOM OTHOCUTENIHHOM INIOTHOCTHU

33 OO6BEMHBIE OTHOLIEHHS Ta30B IIPH bubmmorexa [IOK
XHMHUECKHX PEaKIIsX https://m.edso0.ru/7f41837¢

39 Berunciienust 00bEMOB ra30B IO bubmmoreka [IOK
YPABHEHHTO XHMHHUECKOH PEaKIHi https://m.edso0.ru/7f41837c
Pemenue 3agau mo reme: Beraucinenus

40 00BEMOB Ta30B 110 YPABHEHUIO
XUMHYECKON PEaKLIUH.
Pemenue 3amgau mo teme: Beraucinenus

41 00BEMOB Ta30B 110 YPABHEHUIO

XAMHUYECKON PEaKLUU.
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Pemenne 3aaa4 110 TCMC: Brruncinenus

42 00BEMOB 1 MacChl Ta3oB 110
YpaBHEHUIO XUMHUUYECKON PEAKIIUH.
Kucnopo — 371eMeHT U HpocToe Bubmmorexa LIOK
43 BEIIECTED https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
44 Oxcubl https://m.edso0.ru/7f41837¢c
45 Croco0bl MoNTyYeHUs KMCIOPOa B Bubnuoreka [LIOK
MAGOPATOPHH 1 TIPOMBIILIEHHOCTH https://m.edsoo.ru/7f41837c
bubmuoreka [IOK
46 KpyroBopor kucioposa B npupoze https://m.edsoo.ru/7f41837c
47 O30H — aIIOTPONHas MOIU(DUKALIUS Bubmmoreka [OK
KHCI0po/Ia https://m.edsoo.ru/7f41837c
TennoBoii 3pPexT XMMUIECKOi bubmuoreka [IOK
48 peakIuu, TepMOXUMHUYECKHE https://m.edsoo.ru/7f41837c
YpaBHEHUS, FK30- U SHIOTEPMUYECKHE
peakuuu
TomumBo. Ucnons3oBanue yris n bu6muoreka [JOK
49 MeTaHa B KaueCTBE TOILIMBA. https://m.edsoo.ru/7f41837c
3arpsi3HEHUE BO3TyXa.
Brluncnenus no ypaBHEHUSAM bubmuotexa [IOK
XUMUYECKON PEaKLUN: KOJINYECTBA https://m.edsoo.ru/7f41837c
50 BEIECTBA, 00HEMA, MacCHI 10

W3BECTHOMY KOJIMUECTBY BEIIIESCTBA,
00BbEMY, Macce peareHTOB WJIH
MPOJYKTOB PEAKITUN
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Pemenne 3aia4 10 TCPMOXUMHUYCCKHUM

51
YPaBHEHHSIM.

59 O0600611eHNE U TTOBTOPEHUE TI0 TEME:
"Bo3ayx. Kuciaopoa. Oxcuapr"
Kontpoabnas padora Ne 2 mo teme But6moreka [IOK

53 "B03zlyx. KI/ICJIOI)OI[. Oxcuant" https://m.edso0.ru/7f41837c

52 AHam3 KOHTPOJIBHON paboTHI.
Bosopox — anemeHT u pocToe bubnmoreka IOK

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

54 CrocoOBbI TI0JTy4eH st BOJOpO/a B bubmorexa [IOK
TaBOpATOPHH 1 TIPOMBIILICHHOCTH https://m.edso00.ru/7f41837c
Hcronp30Banue BOIOPO/Ia B KAUECTBE bubnmoreka IOK

55 TONIMBA https://m.edsoo.ru/7f41837c
[Monsitre o kuciorax u coistx. Cocras bubmiorexa [IOK

56 KUCIIOT ¥ coei https://m.edsoo.ru/7f41837c
Berancnenus o0pEMa, KommaecTBa bubmmoteka IIOK

o7 BEIL[ECTBA ra3a M0 U3BECTHOMY €TI0 https://m.edsoo.ru/7f41837c
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

53 Brrunciienns 00bEMOB Ta30B 10 bubmiorexa [OK
YPABHEHHTO XHMHHUECKOH PEaKIHi https://m.edsoo.ru/7f41837c
Brluncnenus no ypaBHeHUSAM bubmuotexa [IOK

59 XUMUYECKOU PEAKLUU: KOJINYECTBA https://m.edsoo.ru/7f41837c

BelecTBa, 00bEMa, MacChl 10
M3BECTHOMY KOJIMYECTBY BEIIECCTRA,
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00bEMY, Macce peareHTOB WIN
IPOJIYKTOB PEAKIINU

duznueckue cBoiictsa Boabl. Boja B

bubnunoreka LIOK

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

61 AHanM3 U CUHTE3 — METOJIbl U3YYEHUSI ]s::rij?;l;f;; (I)lr0u/1§f41837c
COCTaBa BOJIbI S '

bubmuoreka [{OK
62 XHUMHYCCKHE CBOICTBA BOIBI https://m.edso0.ru/7f41837c
bubmuoreka [{OK

63 Cocras ocHoBaHHit https://m.eds00.ru/7f41837c
PactBopbl. PacTBOpMMOCTD BEMIECTB B Brbmiorexa [IOK

64 BOZE https://m.edso0.ru/7f41837c
HackiiieHHbie 1 HEHACBIIIIEHHBIE, bubmmoteka IIOK

65 KOHLEHTPUPOBAHHBIE U pa30aBlIC€HHbIE https://m.edso0o.ru/7f41837c
pacTBOpPHI
CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubanorexa [JOK
pacTBOPOB: MaccoBasi JOJIst https://m.edsoo.ru/7f41837c

66 pacTBOPEHHOTO BEUIECTBA, MOJISIPHAS
KOHIICHTpAIUs
Brrunciaenus ¢ MCnojb30BaHUEM bu6nunorexa LIOK

67 MHOHATHUS «MaccoBas JOJIS BEIIECTBA B https://m.edsoo.ru/7f41837c
pacTBope»
Brrunciaenus ¢ ucnojb30BaHUEM bubnunorexa LIOK

68 MOHATUS «MOJISIpHAsl KOHLIEHTPaLUs https://m.edsoo.ru/7f41837c

pacTBOPEHHOTO BEILIECTBA
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Posnb pacTBOpOB B IPUPOIE U )KU3HU

bubnunoreka LIOK

69 yenoBeka. KpyroBopor BojibI B https://m.edsoo.ru/7f41837c
npuponae

70 3arpsi3HeHuEe TPUPOAHBIX BoA. OxpaHa ]h5H6J.H’10TeKa LOK
1 OYMCTKA IPUPOIHBIX BOII. ttps://m.edsoo.ru/7f41837c
Brrunciaenus ¢ HCIIOJIb30BaHUEM bubnunoreka LIOK

71 rpaduKOB paCTBOPUMOCTH IS https://m.edsoo.ru/7f41837c
pac4y€TOB paCTBOPUMOCTH BEILIECTB
Brrunciaenus ¢ Hcnojb30BaHUEM bubnuoreka [{OK

72 HOHATHUSA «MaccoBas JOJIS BEILECTBA B https://m.edsoo.ru/7f41837c
pacTBope»
Brrunciaenus ¢ HCnojab30BaHUEM bubnuoreka [{OK

73 TIOHATHS «MOJISIpHAsI KOHIICHTpaIUs https://m.edsoo.ru/7f41837c
PacTBOPEHHOTO BEIIECTBAY
Brranciienus ¢ uCmoib30BaHUEM bubmmoteka IIOK

74 rpauKoB pacCTBOPUMOCTH JJIs https://m.edsoo.ru/7f41837c
pacuy€ToB pacTBOPUMOCTH BEIIECTB

bubmmoteka IIOK

75 O0600menne ¥ cUCTEMaTU3aINs 3HAHUI https://m.edso0.ru/7f41837¢c
KonTpoubnas padora Ne 3 mo teme bubmuorexa [IOK

76 "Boaopoa. Boxga. PacTBopsbl. https://m.edso00.ru/7f41837c
OcHoBanus"

77 OKcHJIBL: COCTaB, KiacCu(UKAIHS, EH@?HOTeKa LHOK
TPUBHATHHEIC HA3BAHMS ttps://m.edsoo.ru/7f41837¢

- IMonyueHne U XUMHYECKHE CBOMCTBA bubmiorexa IIOK

OKCHJO0B

https://m.edsoo.ru/7f41837c
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ITonsTue o ruapokcugax —

bubnunoreka LIOK

79 OCHOBAHMSIX U KHCJIOPOACOICPIKALIUX https://m.eds00.ru/7f41837¢
KHCIIOTaX

80 du3nyeckrue U XMMUYECKHE CBOMCTBA bubmuorexa [IOK
KUCJIOT https://m.edso0.ru/7f41837¢

bubnunoreka LIOK
81 [Tonyuenue KucioT https://m.edsoo.ru/7f41837c
bubnuoreka [{OK

82 Knaccugukaiys ocHOBaHM#M https://m.edsoo.ru/7f41837c

83 [L&moun, ux CBOMCTBA U CIIOCOOBI bubmuorexa [IOK
HOJTYYCHHSI https://m.edso00.ru/7f41837c

84 HepacTBopuMbIE OCHOBaHUSI, X bubmuoreka [IOK
CBOICTBA M CIIOCOOBI HOTy4YEHHUS https://m.edso0.ru/7f41837¢c
[TonsTie 06 ampoTepHbIX bubmmnoreka HOK

85 TUJIPOKCHIAX: XUMUYECKHE CBOMCTBA U https://m.edsoo.ru/7f41837c
nonydeHue. [ I[puMeHeHne BaxkHENIIMX
OCHOBaHHUI1

36 Comnu: cocras, KnaccupuKaIms, bubanoreka IIOK
TPHUBHAJIbHBIC Ha3BAHUS https://m.edso0.ru/7f41837c

87 duszndyeckre U XUMHUYECKIE CBOMCTBA bubmuorexa [IOK
couneii. [Tomyuenue coseit https://m.edsoo.ru/7f41837c

88 I'enernueckas cBs3p MEXKY KilaccaMu bubmuorexa [IOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c
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89

I'enernueckas cBI3b MCKAY KJIacCaMu
HEOPTaHNYCCKUX COG,Z[I/IHCHI/Iﬁ

90

91

92

93

94

95

96

Pewenne ynpaxHeHUH 10 TeMe:
I'eneTndeckas cBsI3b MEXKIy Kiaccamu
HEOPraHUYECKUX COCIMHEHUN.

Peuienue ynpaxxHeHui 1Mo Teme:
['eHeTnyeckas cBSI3b MEXAY KlaccaMu
HEOPTraHWYECKUX COCTMHECHHI.

Brluucnenus no ypaBHEHUSIM
XUMUYECKON PeaKLUu: KOJINYECTBA
BellecTBa, 00bEMa, Macchl Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WIIN
MMPOAYKTOB pCaKINH

Brrurciienuss Maccel IpOyKTa peakuu
10 U3BECTHOU Macce OJHOTO U3
HCXOJHBIX BELIECTB, B3ITOrO B BUJE
pacTBopa, CoAEepKaIEero
OIPENENIEHHYIO MACCOBYIO JIOJIO
PacTBOPEHHOTO BEWIECTBA

O060011eHME U TOBTOPEHHUE:!
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenquHeHni"

KonTpoubHnas padora Ne 4 mo teme

"OCHOBHBIE KJIACCHI
HEOPraHU4eCcKHX coeInHeHul"

HCpBLIC IIOIIBITKH KJIaCCI/I(bI/IKaI_II/II/I
XUMHUYCCKUX 3JICMCHTOB

bubnuoreka [{OK
https://m.edso0.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c



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

[IonsATHE O TpyNIax CXOMHBIX

bubnunoreka LIOK

97 S TEMEHTOR https://m.edsoo.ru/7f41837c
03 DIIeMEHTBI, KOTOPBIE 00Pa3ytoT Bubmoreka [IOK
aMdOTEpHBIE OKCH/IBI M THAPOKCH/IbI https://m.edso0.ru/7f41837c
99 [Mepuoanueckuii 3akoH. OTKpHITHE Bubmuorexa IIOK
[TepuoMaecKoro 3aKoHa https://m.edsoo.ru/7f41837c
Kopotkonepuoanas u bubanorexa [JOK
100 JUTMHHOTIEpUOHAS (hOPMBI https://m.edso0.ru/7f41837c
[Teproauieckoil CUCTEMBI XUMUYECKUX
anemenToB JI.11. Menaeneena
bubnuoreka [{OK
101 Ileprozel u rpynmsI https://m.edso00.ru/7f41837c
OCHOBHBIE CBEJICHHS O CTPOCHUH bubmorexa IIOK
102 ATOMOB https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
103 CoctaB aTOMHBIX s1ep https://m.edso0.ru/7f41837c
104 H30TONBI KaK Pa3HOBUIHOCTH aTOMOB Bu6moreka [IOK
XHMHYECKOTO SIeMeHTA https://m.edso00.ru/7f41837c
but6mmorekxa [IOK
105 OneKTPOHBI https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
106 DJeKTpOoHHas: opOuTalb

https://m.edsoo.ru/7f41837¢c
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OHepreTudyeckue ypoBHU U IIOyPOBHU

bubnunoreka LIOK

107 aroma; s-, p-, d-opGuran https://m.edsoo.ru/7f41837¢
DNEeKTPOHHBIE KOH(UTYpaAITUH U bubmmoreka [JOK

108 AIIEKTPOHHO-Tpaduueckue GopMysl https://m.edso0.ru/7f41837c
aTOMOB
CTpoeHue AIEKTPOHHBIX 000JI0YCK bubmmoreka [JOK

109 aTOMOB NEPBbIX 20 XUMHUYECKHUX https://m.edsoo.ru/7f41837c
aneMeHToB llepnoanueckoi cucTeMbl
.. Menneneesa
3aKOHOMEPHOCTH U3MEHEHUS pajnyca bubnnorexa [JOK

110 aTOMOB XMMHYECKUX 3JIEMEHTOB, https://m.edso0.ru/7f41837c
METAJIIMYECKUX U HEMETANINYECKUX
CBOICTB 110 TpyIIaM U IepUoaaM
HM3MeHeHne CBOMCTB COeTUHEHUI bu6nunorexa LIOK

111 XUMHUYECKHX DJIEMEHTOB B IIEPUOJAX U https://m.edso00.ru/7f41837c
rpyImax
Peienne ynpaxHeHH:
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB

112 XUMHUYECKHUX DJIEMEHTOB U COeTUHEHUHN
00pa30BaHHBIX UMM IO TIEPUOJIaM U
TPYIIIaM.
XapakTepucTuKa XUMUIECKOTO bubmuorexa [IOK

113 AJIEMEHTA MO €r0 MOJIOKEHUIO B https://m.edsoo.ru/7f41837c
ITepuoanueckoii cucreme JI.1.
Menpeneena
3nauenue [leprnoandeckoro 3akoHa u bubnuotexa [JOK

114 [leproauueckoii CUCTEMBI XUMUUYECKUX https://m.edsoo.ru/7f41837c

9JICMCHTOB IJId pa3BUTUA HAYKU U
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IPAKTUKU. DIEKTPOOTPULATEIbHOCTD
XMMHUYECKHX 3JIEMEHTOB

KonTpoubnas pabora NeS
Ilepronnueckuii 3aKOH U

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

115
MEPUOANYECKAs CUCTEMA XUMUICCKUX
anemMeHToB. CTpOEHUE aToma.
bubmuoreka [IOK
116 Kosanentnas nonspHas cassb https://m.edso0.ru/7f41837¢
bubnuoreka [{OK
117 KoBasieHTHast HeMOJIsIpHAs CBS3b https://m.edso0.ru/7f41837¢
bubmuoreka [{OK
118 VonHas cBsi3b https://m.edsoo.ru/7f41837c
119 DIIEKTPOHHBIE U CTPYKTYPHBIE Bu6moreka [IOK
(bOPMYITBI BeIeCTR https://m.edsoo.ru/7f41837c
120 Kpucrammnyeckue u aMmoppHbIe Bu6moreka [IOK
BEIIECTBA https://m.edsoo.ru/7f41837c
121 THIbI KPUCTATUIMIECKHUX PEMIETOK U UX bubmiorexa [IOK
XapaKTepPHCTHKH https://m.edso00.ru/7f41837c
[TpuunHbl MHOTOOOpA3Hsl BEILECTB, bubmuorexa [IOK
122 3aBUCUMOCTL CBOIICTB BEIIECTB OT https://m.edsoo.ru/7f41837c
COCTaBa U CTPOCHHS
bubnunorexa LIOK
123 CreneHb OKUCIEHUS

https://m.edsoo.ru/7f41837¢c



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

OripezesieHne CTETEHH OKUCIICHUS

124
XUMHUYECKHX 3JIEMEHTOB.

195 OKHCITUTENBHO-BOCCTAHOBHTEBHBIE ﬁ;f;;;f;‘; (])_[r(jlléf41837c
peakuuu S '

196 XUMHUYECKHUE IIEMEHTHI — OKUCIIUTENH ]f?'::[f)ssj?/l//lr?:;; (I)lr(lj/I;f41837c
Y BOCCTaHOBUTEIN S '
CocraBneHnue ypaBHeHUN bubnuoreka [IOK

127 OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX https://m.edso0.ru/7f41837c
peakuuii, METoJ1 3JIEKTPOHHOTO OanaHca

128 Pemenue ynpaxuenuii no reme: OBP.

Mertoa 31eKTpoHHOrO OanaHca.
bubnunoreka LIOK

129 O06o00mIeHre U cucTeMaTH3alus 3HAHUN https://m.eds00.ru/7f41837¢
KonTpoubnasi padora Ne 6 mo teme bubmuoreka [IOK

130 "Xumunueckas cesa3b. OBP. MeTton https://m.edsoo.ru/7f41837c
3JIEKTPOHHOI0 O6asianca"’

Beluucnenus no ypaBHeHUAM bubmuorteka [IOK
XUMUYECKON PEAKLUU: KOJINYECTBA https://m.edsoo.ru/7f41837c

131 BeIIecTBa, 00bEMa, Macchl 1o
M3BECTHOMY KOJHMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WITH
MPOJYKTOB PEAKIIUU
Beruucnenus npocrenen bubmuorexa [JOK

132 MOJIEKYJISIPHOUM (OpMYJIBI BEIeCTBa 1O https://m.edso0.ru/7f41837c

HN3BECTHBIM MAaCCOBBIM JOJIAM
3JICMCHTOB



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

133 PesepBHblil ypok 1
134 PesepBHBIIT ypok 1
bubnunoreka LIOK
135 Pe3sepBHBIii YPOK 1 https://m.eds00.ru/7f41837¢
bubnunoreka LIOK
136 Pe3sepBHEIii YPOK 1 https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

o Xumus 8 kiacc. YriyoneHnnbiit yposenb. Epemun B.B., [Ipoznos A.A., Jlynun
B.B., nox pen. KanmeikoBa C.H. JIuaus YMK, cepusi. Xumus. «MI'Y — mikosey.

(8-9) (Yrunyonéunniii). M3garensctBo IIpocBemenue 2024 ro.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

N

9.
10.

11.
12.

13.

Xumus BBOAHBIN Kypc .Metoauueckoe nocodue O.C.I"abpuesnsH.
Xumus. 8 kirace. TexHomornueckue kaptel. MeTonuueckoe mocodue Acanona JI.M.
Meroanueckoe nocodue 8-9 kmacc I'apa H.H. Axmeros H.A.

Xumus. 8 kinace. 3anaunuk. Kysnenosa H.E., Jlekun A.H.

Xumus. 9 kiace. 3anaunuk. Kysnenosa H.E., Jlekun A.H.

Xumus. 8 kiace. [IpoBepodyHbie 1 KOHTPOJIbHBIC PAOOTHI. Y4eOHO- METOANIECKOE
rnmocobue

JlonoJIHUTeIbHAS JTUTePaTypa I YYeHHKA U yYnTeJIs

AnuxbepoBa JI. FO. 3anumarenbHas xumus: KHura ans ydammxcs, yduTened Hu
poauteneit. — M.: ACT-TIPECC, 1999.

Anux6eposa JI. 1O., Pykk H. C. ITone3nas xumus: 3anaun u uctopun. — M.: Jlpoda, 2005.
bynsrueBa H. B. B mupe xon0, unu IloromcTBO onHOrO my3bips. // Xumus B 1IKOJIE. —
1997. — Ne 3. — C. 70 — 72.

I'ypesuu A. E., Ucae [I. A., Ilontak JI. C. ®usuka. Xumus. 5—6 k1. Metonuueckoe
nocobue. — M.: [Ipoda, 1995.

3aropckuii B. B. Oruu noremnsle. ®eiiepBepk: UcTopus, TeOpus, NMpakTuka. — M.:
Ikona um. A. H. Konmoroposa «CamoobpazoBanue», 2000.

3aHMMAaTeIbHbIE OMBITHI C BEIIECTBAMU BOKPYT HAC: WIUIIOCTPUPOBAHHOE MOCOOHE IS
MIKOJBHUKOB, HM3Yy4alollUX €CTeCTBO3HaHME, XHUMHIO, 3Koinoruto / ABt.-coct. H. B.
I'py3nesa, B. H. JlaBpoBa, A. I'. MypasseB. — CII6.: Kpucmac, 2003.

Kamuu mupa. — M.: ABanra+t, 2001.

Kuaura nnsg dreHus no Heopranudecko xumuu: KH. mid ygammxes: B 2 4. — M.
ITpocsemenue, 1993.

Kpayzep b., ®pumanti M. Xumus. Jlaboparopusiii npaktukym. — M.: Xumus, 1995.
Kysnenosa H. E., IllaranoB M. A. OOyueHHe XMMHH Ha OCHOBE MEXIIPEIMETHOM
uHTerpanuu. 8—9 k1. — M.: Benrana-I'pad, 2005.

Xumus u obmectso: [lep. ¢ anrn. — M.: Mup, 1995.

Xumus. Uatepecusie ypoku: M3 3apy6exxHoro omnbita npenojasanus / ABT.-cocT. B. H.
I'onoBrep. — M.: HIIDHAC, 2005.

Mrpemmuep I'. U., ITnuyruna I'. A. lugaktrudeckue Urpbl npu 00yd4eHUH XUuMuu. — M.:
Hpoda, 2004.


https://prosv.ru/catalog/himiya-mgu-shkole-8-9-uglublyonnii/
https://prosv.ru/catalog/himiya-mgu-shkole-8-9-uglublyonnii/

Y4yeOHO-MeTOoANYeCKOe o0ecnieueHre padoyeil MporpaMmbl
Jlumepamypa

1. TIporpammel mo xumuw it 7-11 kiraccoB o0meodpazoBaTenbHbIX yupexaenui /1o
pen. H.E. Ky3unenosoii. — M.: Benrana-I'pag, 2013.

2. 0O.C.Tab6puensu, U.I'. Octpoymos, A.K. Axne6uann Xumus. BBonusiii Kypc 7 kiacc.
3. Xumus: YU4eOHHUK I ydaluxcs 8 Kinacca 001meo0pa3oBaTeIbHbIX YUpEKICHUH /

Kysnenosa H.E., TutoBa .M. u np. — M.: Benrana—I"pad, 2013

4. Kysunenosa H.E., Jleskun A.H. 3agaunuk no xumuu. 8 k1. — M.: Bearana-I'pag, 2013.

5. Tapa H.H., 3yeBa M.B. B xumnueckoit tabopatopun. 8 xi1. Pabouas Terpaap. — M.:
Benrana-I'pad, 2013.

6. Kamepuna A.A., UBanosa P.I'. u np. Xumus. [Tnanupyemsie pe3ynbratel. Cuctema
3amanuii 8-9 knmaccel. — M.: [IpocBemenue, 2013.

7. JluraBuosa JI.LE. KommuiekcHas tetpaab a1 KOHTpoJis 3HaHui. — M.: Panok, 2013.

Meouapecypcoi

Xumus aisa Becex — XXI1. O6pazoBarenbHas komekmnus 1C.

Bupryanpnas mikona Kupumna u Megonus. Ypoku Xumuu.

OtxpbiTasg xuMus. [1oHBIM HHTEpaKTUBHBIN KypC XUMHUU.

XuMus JUid TyMaHuTapueB. DJIEKTUBHBIN KypcC.

Tectpl. Xumus. 8 — 11 knaccsl.

Enunas xomekuus OHQPPOBBIX  00pa30BaTENbHBIX  PECYPCOB (www.school-

collection.edu.ru)

http://www.alhimik.ru .

8. http://college.ru/chemistry/index.php - OrtkpbIThiii KOMUTEeMK: xuMusA. Ha caiite B
OTKPBITOM JIOCTYyTE pa3MmenieH yueOHuk Kypcea "OTkpeitas Xumus 2.5", "HTEpaKTUBHBIC
Java-anmierst (Monenu), on-line-cripaBoYHUK CBOMCTB BCEX H3BECTHBIX XUMHYECKHX
NeMEeHTOB, 0030p HWHTepHeT-pecypcoB 1O XUMHUU TOCTOSSHHO OOHOBIISIETCA.
"XpectomaTus" — 310 pyOpHUKa, Ie coOpaHbl aHHOTUPOBAHHBIE CCHUIKH Ha AJIEKTPOHHbBIE
BEPCHUH Pa3INYHbIX MaTEpUaIOB, UMEIOLINECS B CETH.

9. http://lyceuml.ssu.runnet.ru/~vdovina/sod.html - CoopHuK pacueTHBIX 3a/1a4 JUIs paOOThI
Ha crenkypce "Perienne pacueTHbIX XUMUYECKUX 3a/1a4".

10. http://www.chemistry.narod.ru Mup Xumwun. KadecTBeHHBbIC peakUUH U TOJNyYCHHE
BelIeCTB, puMepbl. CripaBouHble TaOnULIbl. MI3BECTHBIEC yUEHBIE - XUMUKH.

11. http://www.chemexperiment.narod.ru/index.html - DxcriepumeHTanbHAS XUMHUSL.

12. http://him.1september.ru «1 centsiOpsi». Bce mis yuumrens xumunm. B ToMm umcie
KonTponbHbIe 3alaHus o XUMUU (10 KJI1acc, 0a30BbIii Kypc)
http://news.1september.ru/fiz/1999/no37_2.htm

13. http://festival.1september.ru dectuBanb negarornyeckux ujaei « OTKPHITHIA ypoK»

ok wdE

~

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
Bbubauorexa IIOK https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.alhimik.ru/
http://college.ru/chemistry/index.php
http://lyceum1.ssu.runnet.ru/~vdovina/sod.html
http://www.chemistry.narod.ru/
http://www.chemexperiment.narod.ru/index.html
http://him.1september.ru/
http://news.1september.ru/fiz/1999/no37_2.htm
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/

https://urok.apkpro.ru/

https://resh.edu.ru

https://chem-oge.sdamgia.ru

https://scienceforyou.ru/

https://foxford.ru/wiki

http://www.xumuk.ru

http://www.virtulab.net.

https://eqe-study.ru/ru/oge/materialy/himiya/programma-podgotovki/

Yueono-nabopamopnoe ooopyoosanue

KoMmruiekT Ttabnuil JeMOHCTPAlMOHHBIX IO HEOPraHUYEeCKOW XUMHHU «XHUMHYECKUN
aneMeHT. CTpoeHue BelecTBa. XUMUUECKUE PEAKIIUN»

KoMruiekT Tabmuiy 1eMOHCTpAIllMOHHBIX [0 HEOpraHuuyeckoil xumuu «BemiecTBa U ux
CBOMCTBa»

KomruiekT Tabiuil 1eMOHCTPAIIMOHHBIX IO XMMHUYECKUM MTPOU3BOJICTBAM

Tabnuna nemonctpanmonHas «llepuonnueckas cucremMa xumudeckux anementos J[. U.
Mennaeneesa»

Tabnuia gemoncTpannonHas «PacTBOpUMOCTb KHCIIOT, OCHOBAaHUM, COJIEH B BOJIE U Cpeia
pacTBOpPOB»

KoMIiexT cipaBo4HO-MHCTPYKTUBHBIX TaOJIHIL JEMOHCTPAIMOHHBIN

[Tpubop st moMydeHus ra3oB 1eMOHCTPAIIMOHHBII

[Tpobupxka I1X-21- 50

ITpobupxka I1X-14- 50

CnupToBKa 1eMOHCTPAIMOHHAS

HItatus ans npoOupok 10 raes3x (MoamaT.)

Ha6op Ne 1 B «Kucnotsi»

Ha6op Ne 1 C «Kucnotsn»

Ha6op Ne 3 BC «lllenoun»

Ha6op Ne 6 C «Opranudeckue BemecTBa

Ha6op Ne 7 C «MunepanbHbie y100peHUs»

Ha6op Ne 15 BC «I"anoreHs»

Ha6op Ne 16 BC «Mertanmbl, OKCUTBI»

Ha6op Ne 22 BC «InaukaTtopbi»

Ha6op Ne 9BC «O0pa3iibl OpraHu4ecKiX BELIECTB

Konba konuueckast 500 mu

CrakaH BBICOKHH ¢ neneHusIMu 50 M

Crynka ¢apdoposas ¢ nectukom d = 86 mm, Ne3

JIoKka u1d CKUTaHus BEIISCTB

[tatuB nabopaTopHBIii


https://urok.apkpro.ru/
https://resh.edu.ru/
https://chem-oge.sdamgia.ru/
https://scienceforyou.ru/
https://foxford.ru/wiki
http://www.xumuk.ru/
http://www.virtulab.net/
https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/

Crakan daphopoBblit

Yamua BelnapuTenbHas

Ha6op «Conmy»

HabGop opranndeckux BEmeCTB

PaznaTounblii MaTepual K KoJuieKiuu «MUHEpalbl ¥ TOPHBIC TIOPOIBD)
KOMITIEKT KpHCTAUIMYECKUX PEIIETOK BEIICCTB

HaGop mopeneit aToMOB JiJ1s1 COCTaBICHHS MOJIEJIEH MOJIEKYIT
Becrel Texanueckue

KomruiekT 1i1si IeMOHCTPAIIHOHHBIX OIBITOB YHUBEPCAIBHBIH
Habop mocysl 1utst XpaHEHUS PEaKTUBOB

Bymara ¢uinsTpoBanbHas

Epiu asist MBIThS TOCY B

Ha6op pe3nHOBBIX TPyOOK

Habop cTekJITHHBIX TPYOOK

[TopTpeThl y4eHBIX-XUMHUKOB






