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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1©O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, PEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOl paboueld MporpamMMmel
BOCIIUTAHUS U C YYETOM KOHLEMIIMU MPEnogaBaHus y4eOHOro npeamera « XUuMushy
B 00pa3zoBarenbHbIX opranm3anusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu Ha€T MpEACTaBICHUE O LEJsAX, OOIIed cTpaTeruu
oOy4eHHs, BOCHUTAHUS MW PA3BUTHUS OOYYAIOIIUXCS CPEJACTBAMHU y4YEOHOTO
npeamMerTa, yCTaHaBIMBAET  00s3aTeIbHOE MPEAMETHOE coJiep>KaHue,
MpeayCcMaTPUBAET paCIpeleleHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazznenaM M TeMaM IMpPOrpaMMbl IO XHMHUH, OIpPEIEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIBHOCTh  U3YUEHUSI XUMHU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTUKA Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTU TpeaMeTra  Juis
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTesibHOM
MIpOrpamMMbl HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHus, a TaKKe TpeOOBaHUH K
pe3ynbTaTam oOy4eHHSI XMMUU Ha YPOBHE IIEJICH U3yUYCHHS TIPEIMETa M OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBLHON JEATENHHOCTH OOYYAIOMIETOCs IO OCBOEHHUIO
y4eOHOTr0 COJIepIKAHUS.

3HaHWE XUMHUHU CIYKUT OCHOBOW uisi (OPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpYyEeMble XUMHUEW MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B IMPHUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UEOBEUECTBA — CHIPHEBOM, HHEPIETHUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MMacHOCTH, TPOOIIEM 3IPAaBOOXPAHEHHS.

N3ydyenne xumun:

CHOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
(dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4JarommMxcs, HABBIKOB HX CaMOCTOSITEIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCIIEIOBATCIIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAIIBHOU I€SITEIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B JOPMHUPOBAHUY €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYaromnXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHUUYECKOE
o0Opa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUHU OOECIEUMBAIOTCS CHEUU(UKOM
comepkaHusl  y4eOHOTO  TMpeaMeTa, KOTOPBIA  SBIACTCS  TEAarOTHYecKH
aJanTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPEEIEHHOM dTare eé
pPa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHKCS CHCTEMBbI IMEPBOHAYATIBHBIX TMOHATHUM XUMHUU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSTHI
OpraHUYECKON XUMUH.

CtpykTypa coaepkaHusi MPOrpaMMbl N0 XUMUHU copMHpoBaHa HA OCHOBE
CUCTEMHOTr0 moaxoja K e€ m3ydeHuro. Coaep:kaHue CKIAIBIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakuuu. OOe 3TU CHCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLHUILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUMN
Pa3HOTO YPOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [lepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

- YUYEHHS O CTPOCHHMH aTOMa U XUMUYECKOU CBSI3H;

- TpencTaBlieHUd 00 AIEKTPOIUTHYECKON UCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE HAMIIMPUYECKHU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (PYHKIIUHW OOBSCHEHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJTYYEHHUS
M3y4YaeMbIX BEILIECTB.

OcBoeHue nmporpamMMbl IO XUMHUM  CIOCOOCTBYEeT  (hOPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO H
MEeToJaM TMO3HaHUS B Hayke. V3ydeHue XUMHHM MPOUCXOJIUT C MPHUBJICUYECHHUEM
3HAHWM W3 paHee H3YYEHHBIX Y4YEOHBIX MnpeaMeToB: «OKpyX aroluid MUp»,
«buosorus. 5—7 kimacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATCIIbHOCTA YEJIOBEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMeTra COCTOWT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIUX (PaKTOB, MOHATHN, 3aKOHOB U TCOPETHUCCKUX MMOJIOKCHUH,
JIOCTYMHBIX 000OIIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



MpUOOIIIEHNH K HAyYHBIM METOAaM IIO3HAHWS TIPH M3YYCHUH BEIIECTB W
XUMHUYECKUX peakilnii, B GOPMHUPOBAHUU W PA3BUTHUH MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHUHM B Y4YEOHO-IIO3HABATEIHLHOM U yueOHO-HCCIEN0BATEIbCKOM
JESITeNFHOCTA, OCBOCHHMM TpaBWi O€30MacHOro oOpallieHus ¢ BEIIeCTBaMU B
MMOBCEHEBHOM KU3HHU.

[Ipu u3ydyeHUM XMMUU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaXKHOE
3HauEHHE MPUOOPENH TaKHe 111, KaK:

- (GOpMHPOBaHHE WHTEIJIEKTyallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

-  HampaBJICHHOCTh OOy4YeHUST HA CHCTEeMaTHYeCKoe MpUOOIIeHUe
oOydJarommxcss K CaMOCTOSITEIbHOM TMO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
MeTOoJlaM TIO3HAaHMS, (HOPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

- o0ecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YIAIOIITUMUCS
OTbITa Pa3HOOOPA3HOW NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB JCITECILHOCTH;

- (opmupoBanue oOwmwEeHd (QYHKIMOHATIBHOM H €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSCHATH W OICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHUH, TPUMCHITh WX IPH PEHICHUW TPOOJeM B TIOBCCIHCBHOW JKHU3HH H
TPYAOBOU JIEATEIIBHOCTH;

- (¢opmupoBaHue y OOy4yarOUIMXCsi TYMaHUCTHUYECKUX OTHOIICHU,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
IeJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHUs CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOIHOU CPELBL;

- pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO M
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHMS OOIIEYENTOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUis M HAMPaBIECHHOCTH JaTbHEHIIETO
oOy4eHusl.

OOmiee YuCIO YacoB, OTBEAECHHBIX JJIS HM3yYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B Hezlento, 1 onnaiin u 1 oduaiin), B 9 kinacce — 68 yacos (2 yaca B Hefento, 1
oHJIakiH u 1 odnaiin).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Posib XuMHUM B KW3HU 4Y€IOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHe O MeTOHax MO3HAHUS B XMMHUHU. UMCThIE BEIIECTBA U CMECH.
Croco0sI paszjeneHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClI0)KHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmysa. BajleHTHOCTh aTOMOB XHMMHYECKUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemniectB. (OTHOCUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas /10151 XUMUYECKOr0O 3JIEMEHTA B
COEIMHEHUHU.

KommuecTBo BemectBa. Mosib. MossipHas macca. B3aumMocCBsI3b KOJIMUECTBA,
MacCchbl W 4YHUCla CTPYKTYPHBIX €AUHUIl BemlecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYECKUE U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasi PEakiusl U €€ MPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaAKINil (COeAMHEHUS, PAa3JIOKEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, IpaBmwiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu oOpalleHusi ¢ J1abopaTOpHbIM 00OPYJOBAHUEM, U3YUEHUE U ONHCAHUE
(U3MYECKNX CBOWCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢busndecknx (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJICHCAIUsI BOJIbI) M XMMHUUYECKHX (TOPEHUE CBEYH, MPOKAIVMBAHHE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCIIOTOW) sSIBJICHUH, HAOI0ICHUE U
OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
meau (I1) mpu HarpeBanuu, B3auMoOJIeHCTBUE Kele3a ¢ pacTBopoM conu menu (11),
U3y4YeHHUE CIOCOOOB pa3/ICNICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (QpuibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUISAIUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJIECHHWE W  ONKHCAaHUE  pPe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3/IaHUE MOJEIEH MOJEKYJ
(11apocTepKHEBBIX).

BaxxHeillne npeacTaBuTe/Id HEOPraHM4eCKUX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3jieMeHT U mpocToe
BelniecTBO. HaxoxneHnue kuciaopona B mpupone, (U3MUECKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl



MOJYyYEHUsS] KHUCIOpOJa B JA0OpaToOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
KHcIopoa B mpupoae. O30H — aJTOTpoInHas MOAU(PUKAIINS KUCIOPOIa.

TeroBoit 3¢ (deKT XUMHUYECKOM peakluu, TEPMOXUMHUYECKHUE YpaBHEHWS,
9K30- W SHJOTEPMUYECKHE pEaKIHUU. TOIIMBO: Yrojib M METaH. 3arps3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — asnemeHtr m mpocrtoe BemectBo. Haxoxxaenue Bogopona B
npupoae, ¢GU3MYECKMEe U XMMHYECKHME CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosnydeHust. Kucnotsl u comnm.

MounsipHbIii 00BEM Ta30B. Pacdu€Thl IO XUMUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma kak pacTBopuTenb. PacTBOpBHI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4YeJIOBEKA. KpyroBopoT BOABI B MPUPO/IE.
3arpsi3HEeHHEe MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukanus
OKCUJOB:  cosieoOpa3yroniue  (OCHOBHbIE, KHUCJIOTHbIE, aM(OTepHbIE) H
HecosieoOpasyromue. HomeHkmarypa okcumoB. Dusznueckue W XUMHUYECKHE
cBoMCTBa OKCHIOB. [losrydeHre okCuaoB.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHnkiatypa ocHoBaHul. DU3NYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucnot. Ouszndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHoctu MertayuioB H. H. bekerosa.
ITonmy4yeHnue KUCIIOT.

Conu. Homenkiatypa coseid. @U3nyeckue U XMMHYECKUE CBOMCTBA COJEM.
[Tomyuyenue coiei.

I'eneTnueckas CBsI3b MEXAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEECICHUE COAECPKAHUS KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YyYECHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJEHCTBHUS BEIIECTB C KHUCIOPOJAOM M YCJIOBUSA BO3HHUKHOBEHHS U
MpeKpailleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMMCAaHHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, PACIO3HABAHWE U HW3YUYCHHE
CBOMCTB BOJOpoJia (TOopeHue), B3aumojencTBrue Bojopoaa ¢ okcuaom Mmeau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEI0BaHUE OCOOEHHOCTEW pacCTBOPEHMS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICVCTBUE BOJBI C METANIAMU
(HatpueM ©  KajblueM) (BO3MOXHO HCIOJB30BaHHE BUIECOMATEPUATIOB),



HCCJEIOBAaHHE O0pa3sloB HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KIACCOB,
HaOJI0/IEHUEe U3MEHEHHsI OKPAaCKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIEJIOueH,
u3ydyeHue B3aumopeiicTBusi okcuga menu (II) ¢ pactBopom cepHOIl KHUCIOTHI,
KUCJIOT C MeTaJIaMHM, PEaKkUUd HEeUTpaJu3aluu, IO0Jy4YeHUEe HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
DKCIEPUMEHTAIIBHBIX 3a1ad II0 TeMe «BakHeWlune KiIacChl HEOPraHUYECKHUX
COECIMHEHUI.

Hepunoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
anrementoB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIHU

[lepBble TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(pOTEpHBIE OKCH/IBI
Y TUAPOKCUBI.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas Y JUIMHHONEPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux anemeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB nepBbIX 20 XMMHYECKMX  3JIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XUMUYECKOTO
3JIEMEHTA 110 ero nosoxenuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XHMHMUYECKHUX DJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoi cUCTEMbl XUMUYECKUX
BJIEMEHTOB 1A pa3BUTUA Hayku W mpaktuku. JI. . MenneneeB — yd€HbId U
IpaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJsipHAss M HEMOJSIPHAsl) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
IIponecchl okucaeHnst U1 BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3ioKEeHHsI, COETUHEHU).

Mesicnpeomemmnie cea3u



Peanmnsanps MeXnpeIMETHBIX CBSI3€d INPU W3YYEHHH XUMHM B 8 Kilacce
OCYIIECTBISICTCSI 4epe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbBIX
NOHATHUM, TaK U MOHATHM, SABJISIFONIMXCS CUCTEMHBIMU U1l OTJEIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAY4YHBIA (DaKT, TMIIOTE3a, TEOpus,
3aKOH, aHalu3, CHUHTe3, Kilaccuukanus, MNEepUOJUYHOCTb, HaOIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

@usuka: MaTepus, aTroM, DJIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIIBI, PaAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBa, ra3, (pU3NUecKHe BEIMYUHBI, €IUHULIBI
U3MEpEHNUs, KOCMOC, TUIaHETHI, 3BE€3/1b1, ConHIIe.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHU4YecKasi peakus

Ilepnonnyecknii 3axoH. Ilepnoanueckas cucteMa XUMUYECKHAX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOJOB, Kaiuus, KadblUusid U UX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM DJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHue BellecTBa: BHJBI XUMHYECKOW CBSA3M. THIIBI KPHUCTAJUIMYECKHUX
PEIIETOK, 3aBUCUMOCTDh CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHHYECKHUX BEUIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IM4YHbIM KjacCcaM HEOPraHMYECKUX
COCIMHEHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Krnaccudukanus XuMUYecKux peakuuid o pa3IudHbIM pU3HaKam (10 YUCITY
¥ COCTaBy YYacTBYIOIIHMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JE€MEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTanus3aTtopa). DK30- U SHIOTEPMUUYECKHE PEaKLUU, TEPMOXUMUYECKHUE
YpaBHEHHS.

[lonsiTue 0 ckopocTH XxuUMHUYecKoll peakuuu. lloHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTE€HHBIX M T€TE€POr€HHBIX
peakuusx. Ilonstue o karanuse. [lonsaTue 0 XuMu4eckoM paBHOBecHH. PaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAaKUMU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  DJEKTPOHHBIM  OanaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKIUHU. CocraBneHue  ypaBHEHUH



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMil €  HUCIOJIb30BaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust FNEKTPOIIUTHUECKON TUCCOUUALINU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHU3M JUCCOLMAIIMU BEIIECTB C PA3IUYHBIMU BHJIAMHU
XUMHUIECKOU cBsizu. CteneHs aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOJIUATHI.

Peakiiuu noHHOr0 0OMeHa. Y CIOBHS MPOTEKAHUS pPeaKIuil HOHHOTO 0OMeHa,
NOJIHBIE W COKpAILlEHHBbIE HOHHBIE ypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAaHMM W cojleil B CBeTe MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanuu. KauectBeHHbIe peakuu Ha MOHBL. [loHATHE O THApPOIW3E CONEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUVIOB M HEeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xJmopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKinu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, HCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEd U COJer
(BO3BMOXKHO  HCIOJIb30BAaHME BHUACO MaTepUalioB), TMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOLIMX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii HOHHOro  OOMeHa
(oOpazoBaHue ocajka, BBIICICHHE Ta3a, O0O0pa30BaHHWE BOJbI), OIIBITOB,
WUIFOCTPUPYIOUIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMUI
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), paclO3HABAHUE HEOPTaHUUYECKUX
BEIIECTB C TOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HWOHBI, pElICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJyibl 1 MX coeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3mdecKkre CBOWCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpPEe  XJopa
(B3aUMOJEHCTBUE C MeTaJJlaMd, HEMeTaJlJlaMH, IeJo4aMu). XJIOPOBOJIOPO.
ConsiHass KucCI0Ta, XUMUYECKHE CBOMCTBA, IOJY4YEHHE, NMpUMEHEHUE. JleicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OpPraHM3M 4YeNIOBEKA. BakHeWIne XJIIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTENeHH OKucieHus. CTpoeHue W (puznueckue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa M CEePhl. AJNTOTPONTHBIE MOAU(PUKAIINYA KACTIOPOAA
U cepbl. XumMudeckue cBoicTBa cepbl. CepoBOOpOA, CTpoeHue, (pundeckue u
XUMHYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIIOB.
CepHast kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00mIME Kak
MPEACTaBUTENS Kjacca KHUCIOT W crhenuduieckne). XHUMHUYECKHE PEaKIny,
JeXalue B OCHOBE MMPOMBIIUICHHOTO CHOCc00a TOJNYYeHHS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoThel. Conu CepHON KUCIOTHI, KAYECTBEHHAS peaKkuus Ha



cynabdaTr-uoH. HaxoxaeHue ceppl u €€ COCOTUHEHHH B MpHUpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeabl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXKIH,
3arpsi3HeHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OOmast xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTETMEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPO/IE,
dusnueckne U XuMHIeckre cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nUecKre 1 XUMUYECKHE CBOMCTBA, MOJydyeHue u npuMeHenune. Coiu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOKCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ TOoJydeHHue, (PU3MUECKHEe U XUMHUYCCKHE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U ClHenu(puyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yaoOpeHuii. XuMH4ecKoe 3arpsi3HeHUE OKPYKArOIIeH cpeibl COeAMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAW, 3arps3HCHHE BO3ayXa, MOYBBI U BoaoéMoB). docdop,
ajoTpornHeie Moaudukamuu dochopa, U3HMUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUIECKUE CBOMCTBA,
nosyyenue. Mcnonas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OObmas xapaktepucTtuka 3meMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOaA,  aJUIOTPOIHBIC
Moau(UKalMK, pPAcCHpPOCTpaHEHHE B Mpupone, (U3MYECKUE U XHUMHUYECKHE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriepojaa, ux
bu3nYecKkue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIC OPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a r1y100aIbHOTO TMOTEIUICHUS KIUMaTa, HapHUKOBBIM
addext. YronpHas KUCIOTA U €€ CoJid, UX (PU3NYECKUE U XUMUUYECKUE CBOMCTRA,
noiyuyeHue W npuMmeHenue. KadecTBeHHass peakuuss Ha KapOOHAaT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3SIICTBE.

[TepBoHaYaTEHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHCHHIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, 3TaHOJI, TIMIEPHUH, YKCYCHas KHCIIOTa).
[IpuponHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTH),
IPOIYKTHl UX TepepadoTku (OCH3UH), UX POJIb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTe 0 OMOMOTUYECKN Ba)KHBIX BEUIECTBAX: JKHUpaX, OeNKax, yriaeBoaax — U ux
poli B OJKM3HM UEJOBeKa. MarepuaabHOe €IWHCTBO OPraHUYEeCKUX U
HEOPTaHWYECKUX COCIIMHCHUU.

KpemHuuii, ero ¢usnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoeauHeHus KpeMHusi B mpupojae. OOmme mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHeline cTpouTenbHbIe MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, keye300eToH. [Ipobmempr 6e30MMacHOTO HMCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHOM JKU3HHU.

XumuuecKkuit IKCnepumenm:

M3yUYeHHE 00pa3l0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI,
MPOBE/ICHUE KAYeCTBECHHBIX PEAKIINN Ha XJIOPUJ-UOHBI M HAOIIOICHUE MTPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawmue (QU3NYecCKue M XUMUYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEJUHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
O3HaKoMmJIeHHE ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHHUE C
oOpaslamu  ceppl W €€  coeauHEHUsSMH  (BO3MOXKHO  HCIOJb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIIOICHHE Tpollecca OOYIIIMBaHUS caxapa MoJ IeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, HW3YyYEHHE XUMHUYECKHMX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEJCHNE KAYECTBEHHOW peakiiuu Ha Ccyabdar-
WOH W HAOJIOJeHUE TpHW3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUN (BO3MOXKHO HCIOJIB30BAHKE
BUJIEOMATEPUAIOB), oOpa3laMu a30THBIX U (POCPOpPHBIX YIO0OpEeHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE MW H3YYCHUE CBOWCTB amMMHaka, MPOBEJICHUE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (ocdaT-uOoH ¥ U3YUCHHE NMPU3HAKOB
UX MPOTEKAHUs], B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yEHUE MOZENen
KpPUCTAIMYECKUX peIETOK anMaza, Tpaduta, d¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM TPOTHBOTa3a, MOJydeHHe, cOOMpaHue, paclo3HaBaHUE U U3yueHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpoBe/IeHNE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TNPHU3HAKOB WX TMPOTCKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHeunme HeMeTaibl U UX COSAUHEHUSD).

MeTaJuibl U KX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
UX TmonoxeHus B llepumoamueckon cucreme XxuMu4eckux daeMmeHtoB JI. M.
MenneneeBa u ctpoeHusi atToMoB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAJUIMYECKasi  KpUCTAUIMYECKass  pElIETKa.  ODJIEKTPOXMUMHUYECKHU Pl
HanpspkeHuil metaiioB. Ousnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CIOCOOBI TIONTydeHUs MeTawioB. [loHATHE O KOpPPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CrutaBel (CTainb, YYTyH, AIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiUIbl: MoJiokeHue B [lepuoauyeckoil cucteMe XUMHUYECKUX
anemeHToB . . MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHHUE B MPHUPOJIE.
duznyeckre U XMMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u



TUAPOKCHUABI HATpusd M Kanus. [IpuMeHeHue MIeNOYHBIX METAuIOB W HX
COCIMHCHUU.

[IlenoyHO3EMENbHBIE METAUIBI MAarHUM W KaJIbIUMWA: TOJIO)KEHUE B
[Tepuomnueckon cucreme xumuueckux dneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoe. Pu3ndeckne 1 XMMHYECKHE CBOMCTBA MarHus
W Kanplus. BaxHeilimue coeauHeHHMs Kaibliusd (OKCHA, THAPOKCHI, COJIH).
KEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUHI.

AJroMyHUN: TIoJI0)keHuE B [leproinueckor cucTeMe XMuMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupoxae. dusmueckue u
XUMHUYECKUE CBOMCTBA alFOMHHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHUS.

Kenezo: monoxenue B [lepnoandyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupoae. dusnueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkene3a (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C o0pa3llaMyd METAJJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHUE  pE3yJbTATOB  KOPPO3UH  METAIIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEM B3aMMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEJIEe3a B KUCIOPOJE
(BOBMOXHO  HCIIOJIb30BAHME  BHUJECOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMi HA MOHBI: MAarHWs, KaJlbI[Ms, alFOMUHMS, IIUHKA, KeJe3a
(IT) u xxene3za (I11), meau (II), HabmroeHUE U ONMKMCaHUE TTPOLIECCOB OKpAIIMBAHUS
IJJAMEHH MOHAMU HATpusl, Kalusg ¢ KaJlblUs (BO3MOXXHO HCIOJIb30BAHHE
BHJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHUS
Y TUIPOKCHUAA IMHKA, PEIICHNE YKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxueiime
METAJIJIBl U X COCTUHEHUS.

XuMHs ¥ OKPYXKAKOIIASA cpea

BemecTtBa m Marepuanbl B IOBCEIHEBHOM KHU3HM YeEJIOBEKAa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momorrs npu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHUE OKpYKawmleh cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpaIus BemiecTs, aanee — [1/IK). Ponb xumuu B peieHnn 3K0IOTHIECKUX
poOJieM.

Xumuueckuit IKCnepumenm:

M3yueHHe oOpaslloB MATEpUANIOB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepUabl).

Mesricnpeomemmnule céasu



Peanmnszanys MeXnpeIMETHBIX CBsI3€d INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBISICTCSI 4epe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbBIX
NOHATHUM, TaK U MOHATHM, SABJISIFONIMXCS CUCTEMHBIMU U1l OTJEIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIH (DaKT, THUIIOTE3a, 3aKOH,
TEeOopus, aHajdu3, CHHTE3, KIacCU(pUKalusi, MEPUOJNYHOCTh, HaOIIOCHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIHI.

®uznka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsil, MPOBOJHMKH,
HOJYNIPOBOJHUKHY, JAMDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTANINYECKAS
pemérka, CIiaBbl, (U3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHBIE
yAOOpEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa30oBaHUs JOCTUTAlOTCS B XOJie OOyYEeHHMs] XUMUU B €IMHCTBE y4eOHOW W
BOCITUTATEJILHOU JIEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMU B
oOIecTBe MpaBWJIaMW W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IMpOIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMAIIA3AIUN O0yYarOIINXCA.

JIugyHOCTHBIE ~ pe3yibTaThl  OTpPaXalOT  TOTOBHOCTH  OOyYaromIMXcs
PYKOBOJICTBOBATbCS ~ CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacuIMpeHue ONnbITa JACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
M HAYyYHOMY HACIEIUI0, TOHUMAHUSI 3HAUYCHHS XUMUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HHGOpPMAIHEH O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESATEIbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIBLHOCTH MpHU
BBITIOJIHCHUM YYCOHBIX, TO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
U B3aUMOIIOMOINM B TMpolecce OTOM ydeOHOW JeATEeTbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEJACHUE M TIOCTYNKU CBOUX TOBapHUIIEH C TO3ULIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUS:

MHUPOBO33PEHUYECKUE TPEJACTABICHUSI O BEIIECTBE M XMUMHUUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABISIONIUE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOAHON CPESIOH, O POJIM XUMHUHU B O3HAHUHU ATUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA TOJIy4YEHHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE /I OOBSICHEHHS HAOIIOMaeMbIX TPOIECCOB U SIBICHUH,
MO03HABATEIHLHOM, WH(MOPMAIMOHHOW M YHTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIIE
HAaBBIKOB CaMOCTOSITEIbHON pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JTUTEPaTypOr, JAOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpEC K OOY4YeHHI0O M I[IO3HAHMIO, JII0O03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKOM
JESTENHHOCTHA, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHSI OOydYeHHUS B
JIaJIbHEUIIIEM;

4) popMUpPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHHE TMOCICACTBUU M
HETPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aTKOTOs, HAPKOTUKOB, KYpEeHUs),
HEOOXOJUMOCTH COOJIFOZICHUS TpaBWiI OE30MacHOCTH MpH  OOpaIIeHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3yUYeHHUI0 TIpodeccuii 1 Tpyaa pa3IudHoro poja,
YBaXEHHE K TPyAy M pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHHSI TPEJAMETHBIX 3HAHUW 10 XUMHU, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOU TPAECKTOPUHU MPOJIOKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHon npodecCuoHaNbHON AESITeIbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATLCS B TPO(PECCHOHATLHOM Cpejie;

6) 3K0JI0rM4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CylIECTBOBaHUS, IOHUMAHUE IIEHHOCTU 310POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3HYEeCKOMY ¥ TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUsX,
YTPOXKAOIINX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMHH, JJIs
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJIeM M MyTel MX pelIeHusi MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHKATUBHOW W COLIMAIIBHOMN MIPAKTUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE JJIA
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MIPUHIINI, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMHUPOBATH IMPEACTABICHUE O IIEIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpCAIbHBIC yUdeOHbIC NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpPHIE 00ECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBICHHUIO y4eOHOM
NESATEeTLHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aeicTBu:

YMEHUSI HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHHU
3HaHUMU: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMM), UCIOIb30BaTh
MOHATHUS NIl OOBSICHEHUS! OTJCIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPHUH JUIsl KIIacCU(PUKAMKA XMMHUYECKUX BELIECTB M XUMUYECKUX PEaAKIIHi,
yCTaHaBJIMBaTh MPUUYUHHO-CIICJCTBEHHBIC CBSI3U MEXKAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYyX JCHUS (MHAYKTUBHbBIC, I€NYKTUBHbIC, 10 AHAJIIOTUN),
JienaTh BBIBOJBI M 3aKIIFOUEHUS;

yMEHUE TMPUMEHATh B TIpollecce TO3HAHUS TOHATHUS (IPEAMETHbIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICTH, UCTIOb3yeMbI€ B XUMUH,
MpeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEJbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHMMBOJI JJIEeMEHTa), XUMHUYeckas (opmylra u ypaBHEHHE
XUMHUYECKON peakiuy — MpHU pelleHuHd yueOHO-TI03HABATEIbHBIX 3a/1ay, C YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUM BBIABIISTL U XapaKTePU30BaTh CYIIECTBEHHBIE
MPU3HAKHA U3YYaeMbIX OOBEKTOB — XMMUYECKHUX BEILIECTB U XUMMUUYECKUX PEAKIIUH,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJICICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadyeCTBE OCHOBBI i (DOPMUPOBAHHS TUIIOTE3BI IO
IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMbIX CYXKICHUMH;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OPraHU3AMU W TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoIaTh 3a XOAOM Ipolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJsbTar, POPMYIHPOBATH 000OIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIATh OTUYET
0 MpoJIeTIaHHOM padoTe.

Pabora ¢ nndopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUJOB U (GOPM MPEACTABICHUS, MOJYy4YaeMyI0 U3 Pa3HbIX MCTOUYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nmocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NMPUMEHATh Pa3Iu4Hble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJIsi BBIMOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3a7a4 ONPEEIEHHOrO TUIA, MPUOOPETEHUE OTbITA B
00JaCTH  MCHOJB30BaHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIAJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BBIOUPATh ONTUMAIBHYIO (pOpMy TIpeAcTaBieHus] HHPOPMAITUU U
WUIFOCTPUPOBATh PEIIAEMBIE 3a/1a4yd  HECIIOKHBIMU CXEMaMH, JharpaMMaMmu,
IpyrumMu popMamMu rpaduku U UX KOMOMHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATH B IHpouecce ydeOHOU W
HCCIIEIOBATENbCKON NEATENbHOCTH MH(POPMALMIO O BIUSHUHM MPOMBIIIIEHHOCTH,
CEIbCKOTO XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPY KAIOWIEH NPUPOAHON
Cpelibl.

KoMMyHUKaTHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XoJe auanora W (Wiu) JTUCKYCCHUM) TIO
cymiectBy  oOcyxkaaeMol  TeMbl, (QOpPMYJIHpPOBaTH CBOM  IPEIJIOKECHUS
OTHOCHUTENBHO BBIITOJHEHUS MPEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJICTaBIATh  NOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEIHbHON
JEATENBHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTaxX; Jenarh IPE3CHTALNIo
pPE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOrO IKCIIEpUMEHTa (1abopaTOpHOrO OIBITA,
1a0b0paTOpHOI pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUs1 y4eOHOIr0 COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  JESITEIIBHOCTH  IPU  PELICHUU
BO3HUKAIOLIMX MpoOJieM Ha OCHOBE y4€Ta OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMS
COBMECTHBIX JCHCTBUM, OINpEACIICHHE KpPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThI U JpyTHeE).

PeryasiTuBHbIe yHUBepCaJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh LENH JEATeIbHOCTH, MJIaHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOTUMOCTU KOPPEKTHUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEIICHUs YUYCOHBIX U
NO3HABATEIbHBIX 3aJa4, CaMOCTOSTENIbHO COCTaBJISITh WM KOPPEKTHUPOBATh
[IPEUIOKEHHBIM aJITOPUTM JEHUCTBUUM INPU BBIIOJHEHUM 3aJaHUN C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO PE3YyJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PE/IJIara€MbIE B YCIOBUU 3aIaHUM.

NHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO 00S3aTEIBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JlaHHOW deaepanbHOil padoueil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



neicTBUM, crenuduueckue IS OpPeaIMETHON ob6jmactu  «XUMHUS», BUIBI
NEATEIbHOCTA 1O  TOJYYEHHUIO HOBOTO 3HAHUSA, €ro HMHTEPHpETaIui,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUSIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh C(POPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

@ pACKPBIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX MOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOMHAS M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasi pPeaKius, KiacCUu(PUKaius peakiuil: peakiuu
COCOVMHEHUS, PEAKLIHMHU PA3JIOKCHUS, PEaKUUW 3aMELICHUS, PEaKUUuu
oOMeHa, 3K30- M SHJOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakinu,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaUYC
aToMa, XMMHUYECKas CBs3b, MOJSPHAS U HEMOJISIPHAsT KOBAJEHTHAs CBS3b,
VWOHHAs CBS3b, HOH, KaTHOH, aHUOH, PACTBOP, MACCOBAasl JOJISI BEIIECTBA
(TporeHTHAs! KOHIIEHTpAIlUs) B PacTBOPE;

@ WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
MIPUMEHSTh ITU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHU;

@ UCIOJIb30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYI
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

@ OIpEEeNsATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKWUCIICHHS  DJEMEHTOB B  OMHApPHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHMN IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT W WOHHAasg) B
HEOPraHUYECKUX COEAUHEHUSX;

® packpeBaTh cmbica Ilepuomnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HX MOJoXeHUs: B Ilepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEHIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrajipo;

@ OINChIBaTh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoii
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iauyaTh I[OHATHUS «TJABHAs
noarpynmna (A-rpynmna)» u «mododHas nmoarpymnma (b-rpymma)», Manbsie u
OOJIbIlINE TIEPUOJBI, COOTHOCUTh OO0O3HAUCHMs, KOTOPhIE HUMEIOTCA B
tabmmme «llepuogmdeckass cucrema xuMmmueckux dnaementoB . .
MeHneneeBay C€ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sfapa, oOIIee YUCIO 3IEKTPOHOB
U pacrpeiesieHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

@ KiIaccupUIUPOBATh XMMHYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YUYacTBYIOUIUX B PEaKIUU
BEIIECTB, 110 TEIJIOBOMY 3(PPeKTy);

@ XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKAAsl OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM;

@ I[IPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALlCHUN B
Pa3JINYHBIX YCIIOBHUSIX;

@ BLIUUCIATH OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO [IOJIF0 XHMHUYECKOrO »JJieMeHTa 1o ¢opmyle
COEIMHEHHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUU;

@ IPUMEHATh OCHOBHBIE OMEPAIlUU MBICIUTEIBHON NESITEIHbHOCTH — aHaJU3
W CUHTE3, CpaBHEHHE, O00OOIICHHE, CHCTeMATH3aIlHio, KIaCCH(PUKAINIO,
BBISIBJICHUE TPUUYUHHO-CIEJACTBEHHBIX CBSI3€d — IJI1 M3Yy4YEHUS CBOWMCTB
BEIIECTB W XHMHWYECKHX PpEAKIUNA, ECTECTBEHHO-HAYYHBIE METO/IbI
NMO3HAaHUA — HAONIOJCHHE, W3MEpPEHUE, MOJECIMPOBAHUE, SKCHEPUMEHT
(peaJibHBIN 1 MBICIICHHBIN);

@ CICI0OBAaTh  MpaBUjaM  IMOJIb30BAHUS ~ XUMUYECKOW  MOCYAOM W
nabopaToOpHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBuiaM oOOpalleHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemeCTB (BOJOpOAA M KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0OJIEM PACTBOPEHHOTO BEIIECTBA,
IJJAHUPOBATh U MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C MMOMOILBIO WHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xonIy o0ydenus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

@ pPACKPBIBATH CMBICT OCHOBHBIX XHWMHYECKHUX TMOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUSI, XUMUYECKasi peakiys, XUMUYECKasl CBs3b, TEIJIOBON 3(PdekT
peakiuu, MOJIb, MOJISIpHBIA  OOBEM,  PacTBOp,  AIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAs] TUCCOLMALNS, PEaKUUU HOHHOTO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIC PEaKITHH,
OKHCIIUTENb,  BOCCTAHOBUTENIb, OKUCJIEHWE U  BOCCTAHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBaJIEHTHAs, MOHHAas,
METaJUIMYeCcKasi), KpHUCTAJUIMYEcKass pemeETka, KOpPpO3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeabHO IOMyCTUMAs
koHuentpamusa [[/IK BemecTsa;

WUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSTh ITU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHU;
WCIIOJIP30BAaTh XUMUYECKYI0O CHUMBOJIMKY IS COCTaBIIeHUS (HOPMYI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSX pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIacCy COEIMHEHUH MmO (opMmysiaMm, BHJI XUMHYECKOU
CB3UM (KOBaJIEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHMYECKUX
COCJIMHEHUSX, 3apsi MOHA MO XUMHUYECKOH (opmyle, xapakrep cpeabl B
BOJIHBIX PACTBOPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbici Ilepuonmueckoro 3akoHa J[. WM. MennpeneeBa wu
NEMOHCTPUPOBATh €ro IOHMMAHHUE: ONUCHIBATh M XapaKTEpPU30BaTh
tabnuunyio Gopmy Ilepuoanueckoid CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyarh IOHATHSA «TJaBHag noarpynna (A-rpynma)» M «mnoOo4yHas
noarpynmna (b-rpymma)», mameie u OoJiblliM€ TEPHOJIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajlblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHENUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsi OMNHUCAHUE
MpUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
1IEJI0YEH U COJIEH, MTOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX —pPEaKIHiA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHca ATHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAlICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKITNH;

cOOII01aTh paBuja  IIOJIb30BAHUS XUMHUYECKOH MOCY 10U u
nabopaTOpHBIM  00OpYyJOBaHMEM, a TaKKe IMpaBuja OOpameHus C
BEI[ECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XHUMHYECKHUX OIBITOB TI0 TOJYYEHHI0O W COOMpPAHHUIO
ra3000pa3HbIX BENIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYSCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JESTEIHbHOCTA — aHaU3
U CHHTE3, CcpaBHEHHE, O0O0O0OIeHNe, CHUCTEeMAaTU3alNI0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — 11 WM3YYCHHUS CBOWCTB BEIECTB H
XUMUYECKUX PEaKIUid, eCTeCTBCHHO-HAyYHBIE METOAbl TIO3HAHHS —
HaOJIOZICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoaugecTBO 4acoB
Ne HaumeHnoBanue pa3jiesioB u
KonTpoabHbie
n/n TeM NMPOrpaMMblI Bcero
padoThbl
Pasnen 1. IlepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusa — BakHast 00J1acThb
11 €CTECTBO3HAHHUS U 5
’ MPAKTUYECKOMN JAEATEIHHOCTH
YeJ0BeKa
BemecrBa 1 XMMHYECKHE
1.2 15 1
peakiuu
Uroro no pazaeny 20

Paspnen 2. BaxkHeilune npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB

Bosnyx. Kucnopon. [lonsitue

2.1 6
00 oxcHuaax
29 Bonopoa.llonsitue o kucnorax ?
’ U COJISIX
)3 Bona. PactBopsl. [Tonsitue 00 5 |

OCHOBAHUAX

54 OCHOBHBIE KJIaCCHI 1 |

HEOPraHUYECKUX COCIMHEHUN

Hroro no pasneny 30

[MpakTnyeckune
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

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

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

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

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

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

Paspnen 3. Ilepnoanuecknii 3axon u [lepuognyeckas cucrema xummudeckux 31eMeHToB /[. . MengeseeBa. CTpoeHune aToMOB.

Xumuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE pe€aKIuu



[lepuoauueckuii 3aK0H 1
[Tepnoauueckas cucrema

3.1
XUMHUYECKUX djieMeHToB /I, U.
Menpeneesa. CtpoeHue aroma
XuMu4ecKkas CBs3b.

3.2 OKucIuTENbHO-

BOCCTAHOBUTCIIBHBIC PECAKIIUU

Uroro no pazaeny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢




9 KUIIACC

HanmenoBaHue pa3jeiioB 4 TeM
NPOrpamMMmsbl

Ne i/

Pa3jen 1. BemecTBoO U XUuMHYecKHe peaKIIuu

[ToBTOpenue u yriry0OieHue 3HaHUN

1.1
OCHOBHBIX pa3JelIoB Kypca 8 Kiacca
19 OCHOBHEIE 3aKOHOMEPHOCTH XHUMHYECKUX
’ peakiuii
13 DIIEKTPOIUTHYECKAS JUCCOLIUAITHS.

XUMHUYECKUE PeaKlii B pacTBOpax

Hroro no paszneny

Pa3pen 2. HemeTa/JILI M X COCIHUHEHUS

0611_[8.5{ XApaKTCPHUCTUKA XUMHUUCCKUX

21 aneMeHToB VIIA-rpynmsl. ["amorensl
OO1m1ast xapaKTepUCTHKa XUMHYECKHX

2.2 anemenToB VIA-rpynmnsl. Cepa u eé
COEIMHEHMUS
OO1as xapakTepUCTUKa XUMHUYECKHIX

2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux

COCAMHCHUA

24 OOm1ast XxapaKTepPUCTHKA XUMHYECKIX

KoanuecTBo 4acos

Bcero

17

KoHTposbHbI
e padoThbI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE

(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubnuoreka [JOK
https://m.edsoo.ru/7f41a63
6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK




aneMeHToB [VA-rpynmsl. Yriepon u
KPEMHUI U UX COeAMHEHUS

Uroro no pazaeny

Pa3gen 3. MeTa/iIbI M UX COCIUHEHUSA

3.1 OO01Me CBOMCTBA METAJLIOB

3.2 Baxueiinme MeTaibl 1 UX COETUHEHUS

Htoro no pazaeny

Paznen 4. Xumusi 1 OKpysKamomas cpeaa

4.1 BemectBa u Matepransl B )KM3HU 4eJIOBEKA

Utoro no pazneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

16

20

68

https://m.edsoo.ru/7f41a63
6

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

but6mmoreka [{JOK

https://m.edsoo.ru/7f41a63
6






IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne

wn Tema ypoka

[Ipenmer xumuu. Ponbs xumuu B
’KA3HHU JejIoBeKa. Teja 1 BelmecTBa
[ToHsaTHE 0 METOIAX IMO3HAHUS B
XUMHUH

[TpakTrueckas padora Ne 1 «IIpaBuna
paboTHI B 1abOpaTOPUHU U IPUEMBI
oOpaitieHus ¢ J1abopaTOpHBIM
000pyT0BaHUEM

YucTele BemecTBa 1 cMecH. CriocoObl
paszeieHus: cMecen

[TpakTrueckas paborta Ne 2

5 «Pa3nenenue cmecelt (Ha mpumepe
OUYHMCTKHU TTOBaPEHHOM COJIH)»

6 ATOMBI U MOJICKYJIbI

XUMUYECKUE DIIEMEHTEL. SHAKHU
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB

8 [IpocTeie u cloKHBIE BEUIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE

KoanuecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThbI

JlaTa
HU3yYeHUS

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

bubnunoreka [JOK
https://m.edsoo.ru/ff0d210c¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0d227¢

bubmnoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubnuoreka [JOK
https://m.edsoo.ru/ff0d26ca

but6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [{JOK
https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [{JOK
https://m.edso0.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MTOCTOSHCTBA COCTaBa BELIECTB.
Xumuueckasi hopmyina. BaneHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB

OTHOcuTeNbHAsI aTOMHAasA Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAst Macca

MaccoBas 10J11 XUMHYECKOT'O
3JIEMEHTA B COCIUHEHNH

KonnuecTtBo BemecTBa. Mob.
Momnsipnas macca

dusuueckue U XUMUUECKUE SIBJICHHUS.
XuMuyeckas peakuus

IIpu3Haku U ycinoBus MPOTEKaHUSA
XUMUYECKUX PEAKLUN

3aKOH COXpaHEHHsI MAacChl BEILIECTB.
XUMUYECKUE YpaBHEHHUS

BbIaucieHus KOJTMIeCcTBa, MacChl
BEIECTBA 110 YPAaBHEHUSIM
XMMHYECKUX PEaKIui
Knaccudukarus XuMHIECKUX
peakuuii (CoeAMHEHUs, Pa3I0KEHU,
3aMelIeHwsI, 0OMeHa)

M. B. JIOMOHOCOB — y4€HBIN-
sHImKIoneauct. O6oo0Imenue u
CUCTeMAaTH3alHs 3HAHUH
Kontponbnas pabora Nel mo teme
«BemiecTBa U XMUMHYECKUE PEAKIIHIDY
Bo3nyx — cmecs razon. CoctaB
Bo3ayxa. Kucinopon — aneMeHT u

but6mmoreka [{IOK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [JOK
https://m.edsoo.ru/ff0d323¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
https://m.edso0.ru/ff0d5230
bubmmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [JOK
https://m.edso0.ru/ff0d3b88

bubmuoreka [JOK
https://m.edso0.1ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.eds00.1ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

npocToe BemecTBo. O30H

Ou3NYECKHEe U XUMUYECKUE CBOMCTBA
KHCIIOpOJa (peaKIuu OKUCIICHHUS,
ropenue). [lorstue 06 oxcumax

CriocoOBbI MOJTyYeHHsT KUCIIOPO/ia B
nabopaTopuu U MPOMBIIIUICHHOCTH.
[TpumeHeHnE KUCIopoia

TennoBoii ekt xumuaeckon
peaxiuu, MoHsITHE O
TEPMOXUMHUYECKOM YPAaBHEHHH, 3K30-
Y DHJIOTEPMHUYECKHUX PEAKITHIX
TomumBo (HedTh, yroias U METaH).
3arpsi3HEHHE BO3yXa, CIIOCOOBI €T0
MPEIOTBPALLICHUS

[Tpaktuueckas padora Ne 3 mo Teme
«Ilony4yenue u cobupanue
KHCJIOPO/1a, H3yYCHHE €T0 CBOMCTB»
Bonopon — sneMeHT u mpocToe
BenecTBo. Haxoxnenue B mpupoje
duznyeckre 1 XMMUYECKHE CBOMCTBA
Bontopona. [Ipumenenne Bogopoia

TlousiTHE O KUCIOTaX U COJIAX

CrniocoOBbI moTy4eHHs: BOIOPO/ia B
naboparopuu

[Tpaktuueckas padora Ne 4 o Teme
«ITonyuyenue u cobupanue BoAOpoa,
U3yUYeHHE €ro CBOHCTB»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d4790

but6mmoreka [{IOK
https://m.edsoo.ru/ff0d4c4a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

but6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
https://m.edsoo0.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

MoutsipHbIii 00BEM Ta30B. 3aKOH
ABoraapo

Brruncinenus o0béMa, KoIuuecTBa
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILLECTBA WK 00BEMY

Brrunciaenus 006M0B ra3oB I10
YPaBHEHUIO PEAKIIMK Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHHH Ta30B
du3nyecKkue U XMMHUYECKUE CBOMCTBA
BOJIBI

CocraB ocnoBanui. [lousarue 06
WHJIUKATOpax

Boga kak pactBoputens.
HackimeHabIe ¥ HEHACHIIIICHHEIC
pacTBOpbl. MaccoBasi 10715 BelllecTBa
B PacTBOpE

[TpakTruueckas padota Ne 5 o Teme
«IpuroToBiieHNE PaCTBOPOB C
OnpeAeNIEHHON MacCOBOM 10IEN
pPacTBOPEHHOIO BEILLIECTBA»
Kontponbhas pabota Ne2 o teme
«Kucnopoa. Bogopona. Boga»
Oxcuibl: cocTaB, KIacCUPHUKAIIH,
HOMEHKJIATypa

[TonyyeHue u XUMHYECKUE CBOMCTBA
KUCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHUS: COCTaB, KJ'IaCCI/I(i)I/IKaI_[I/IH,

but6mmoreka [{OK
https://m.edsoo.ru/ff0d542¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59e2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

but6mmoreka [{OK
https://m.edsoo.ru/ff0d5Seba

but6mmoreka [{OK
https://m.edsoo0.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d664¢e

bu6mmoreka [JOK



43

44

45

46

47

48

49

50

51

52

HOMEHKJIaTypa

[Tonydyenune nu XuMHYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocTas, knaccupukanms,
HOMEHKJIaTypa

HOJ'Iy‘IeHI/IC 1 XUMHYECKHE CBOMCTBA
KUCJIOT

Conu (cpeanue): HOMEHKIIATYpa,
CIIOCOOBI MOJIYUCHUA, XUMHUYCCKUC
CBOIICTBa

[Tpaktuueckas padora Ne 6. Perenue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COECTMHEHUID)

I'eneTnueckas CBSA3b MEXKIY
KJIACCaMU HEOPTraHUYECKUX
COECOUHEHUN

O0001eHre 1 cucTeEMaTU3auI
3HaHUHU

Kontponbhas padota Ne3 o teme
"OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeuHeHu"

ITepBbie MOMBITKH KIacCUPUKAITIT
XUMHYECKUX 3JeMeHTOB. IlonsaTue o
IpyIIax CXOAHBIX AIEMEHTOB
[lepuoanueckuit 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /1. U.

https://m.edsoo.ru/ff0d67ca

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad947
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

but6mmoreka [{JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9%¢1la

but6mmoreka [{JOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [JOK
https://m.edsoo.ru/00ada52¢c




53

54

55

56

57

58

59

60

61

62

63

Menpeneena
Ilepuonpl, rpynmnsl, HOATPYIIIIBI

Ctpoenne atoMoB. CocTaB aTOMHBIX
snaep. N3oTomsl

CrtpoeHue 3MeKTPOHHBIX 000JI0UeK
aTOMOB 3JIeMeHTOB [leprnoanueckoi
cuctemsl /1. 1. MeHnaeneeBa

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA TI0 €r'0 ITOJIOKSHUIO B
ITepuonnueckou cucreme /1. U.
MenpaeneeBa

3nauenue [leprnoanyueckoro 3akoHa
JUISL pa3BUTHUS HAYKH U IPAKTUKH. [].
N. MenneneeB — yu4€HbIi, Me1aror u
rpaKJIaHUH
DIIEKTPOOTPHUIIATETFHOCTh ATOMOB
XAMHAYECKUX DJIEMEHTOB

HMonHas XuMHYECKas CBI3b

KoBanenTHas noJrsipHasd XUMHUYCCKast
CBs3b

KoBaneHnTHas HenonspHast
XUMHYECKasl CBA3b

CreneHb OKUCICHUA

OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

but6mmoreka [{IOK
https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bbc

but6mmoreka [{JOK
https://m.edsoo.ru/00ada824

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

bubnuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
https://m.edsoo.ru/00adae28
but6mmoreka [{OK
https://m.edsoo.ru/00adb07




64

65

66

67

68

OKHCIIHTEIIN ¥ BOCCTAHOBUTEIIN

Konrponbnas padora Ne4 o teme
«Ctpoenne aroma. XuMHU4ecKas
CBSI3b»

PesepBHbIif ypok. O6001IeHNHE T
CUCTEMaTH3allUs 3HAHHUH
PesepBHbIit ypok. O000IICHNE U
cUcTeMaTH3aIys 3HaHUH

PesepBHbIit ypok. O6001IeHNE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

6
bu6mmoreka [{OK

https://m.edsoo.ru/00adb07
6

but6mmoreka [{OK

https://m.edsoo.ru/00adb48
6

but6mmoreka [{JOK
https://m.edsoo.ru/00adb33c
bubmnoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

Ne
n/n

Tema ypoka

IIeproanueckuit 3aK0H.
[Iepnonnueckas cucrema
XAMUYECKUX dyieMeHToB /1. U.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB XUMHUYECKHUX DJIEMEHTOB
NEPBBIX TPEX NEPHUOIOB
Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEIIECTB

Buapl XUMUYECKOW CBSI3U U TUITBI
KPUCTAJUIMYECKUX PEIIETOK
KonrtponsHas padora Nel mo reme
«[loBTOpEHUE U yriybneHue
3HAaHUH OCHOBHBIX Pa3/eiioB Kypca
8 kimacca»

Knaccugukarus XuMmruueckux
peakuuil 10 pa3IuYHbIM IIPU3HAKAM
[TonsiTHE O CKOPOCTH XUMHUYECKOM
peakuuu. [IoHsATHE O TOMOTEHHBIX U
reTepOreHHBIX PEaAKIMIX

IloHsTHE O XMMHUYECKOM
PaBHOBCCHHU. CDaKTopr, BJIMAOIINEC

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThbI

JlaTa

U3y4eHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK

https://m.edsoo.ru/00adb6b
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nmnorexa [JOK
https://m.edsoo.ru/00adc28¢c




10

11

12

13

14

15

16

17

Ha CKOPOCTbh XUMUUECKON peaKInu
U TIOJIOKEHNE XUMUIECKOTO
paBHOBECHS

OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIINU

Teopus 27IEKTPOIUTUYECKON
nucconuanui. CUIbHbBIE U clladble
AJEKTPOJIUTHI

HonHbIe ypaBHEHHS peaKkuil

XHUMHUYECKHE CBOIICTBA KHCJIOT B
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3IEKTPOIUTUIECKON
JHCCOIHAITAN

XHMHYECKHE CBOMCTBA COJeH B
CBETE MpeACTaBIeHUI 00
3IEKTPOIUTUYECKON JUCCOLIHAIIIT

[TonsTe o runponuse conen

O0001IEeHYE ¥ CUCTEMAaTH3 AU
3HAHUHI

[IpakTuueckast pabora Ne 1.
«Permrenne sKcriepuMeHTATBHBIX
3ama€y

KonTponbhas padorta Ne2 o teme
«INEKTPOTUTHYECKAS

bu6nuorexa [JOK
https://m.edsoo.ru/00adcade

bu6nuorexa [JOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add44
8

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d
8

bu6mmoreka [JOK

https://m.edsoo.ru/00add8b
2

bu6mmoreka [JOK

https://m.edsoo.ru/00add9d
4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd1
2

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO



18

19

20

21

22

23

24

25

26

nucconuanys. XuMHYeCKUe
pPEaKIy B pacTBOPaX»

OO6m1as XxapakTepuCTHKa TaJOTeHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
xJiopa

XnopoBogopoa. ComnsiHast KUCIIOTA,

XMMHYECKHE CBOICTBA, MOJIyUYCHHE,
IPUMEHEHHUE

[IpakTrueckas padota Ne 2 o Teme
«TomyueHnue COJIIHON KUCIIOTHI,
U3y4YEHHUE €€ CBOICTBY
Brruucnenus no ypaBHeHHUSIM
XUMUYECKUX PEAKIU, €CITH OJIUH
U3 PeareHTOB JIaH B U30bITKE
OO01mas xapakTeprCTUKA SJIEMEHTOB
VIA-rpynmsl

AnnoTponHbie MOTU(GUKALIUN CEPHI.

Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJE.
XHUMHUUYECKHUE CBOMCTBA CEPBI
CepoBo10po1, CTPOEHUE,
(u3znyecKrue U XUMUYECKHe
CBOMCTBa

Oxkcupl cepsl. CepHas KUCIIOTA,
¢bu3nvecKkre 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE
XUMHUECKUE PEaKIMH, JIeXKAIIIE B
OCHOBE ITPOMBIIIICHHOTO CIIOcO0a

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6nuorexa [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6nuorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6nmnorexa [JOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

34

TOJTYYEHUST CEPHOM KUCITOTHI.
XUMUYECKOe 3arpsi3HEHUE
OKPY’KaIOIIECH CpeIb
COEIMHEHUSIMU CEPbI
Brrunciaenne MmaccoBoil 1oamn
BBIXO/Ia TIPOYKTA PEAKITUN
OO01mas xapakTeprCTHUKA SJIEMEHTOB
VA-rpynmnsl. A3or,
pacrpocTpaHeHue B IPUPO/IE,
(u3HYecCKre U XUMUIECKHE
CBOMCTBaA

AmMHak, ero pu3ndeckue u
XMMHYECKHE CBOMCTBA, ITOJIyYEHHE
U IPUMEHEHHUE

[IpakTnueckas pabora Ne 3 o Teme
«[lomyueHnne ammuaka, u3yueHue
€ro CBOMCTB»

A30THas KuCioTa, €€ pusnueckue u
XUMHUYECKHE CBONCTBA

Hcnons3oBanre HUTPATOB U COJIEU
aMMOHHS B KQUeCTBE MUHEPATbHBIX
ynoOpeHuii. XuMudeckoe
3arpsi3HEHUE OKpYXKaroleil cpeibl
COCIMHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u
tdbocdopHas kucnota, pusndeckue u
XMMHUYECKHUE CBOMCTBA, MOIyUYEeHHE

Hcnonws3zoBanue pochatoB B

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edso0.ru/00adf180

bu6nunorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK



35

36

37

38

39

40

41

KauecTBE MUHEPaTbHBIX
ynoOpenuii. 3arpsisHeHHe
pUPOIHON cpenbl pochaTamu
VYraepon, pactipocTpaHEeHHE B
npupoae, GpuznyecKkue u
XUMHUYECKHE CBOKCTBA

Oxcupl yraepona, ux pusnyeckue
Y XMMUYECKHE CBOMCTBA.
DKosorndyeckue npooIemsl,
CBSI3aHHBIE C OKCUJOM yTjepoa
av)

YroapHas KUCIIOTa U €€ COJIN

[Ipaktryeckas padora Ne 4 o teme
"TTosrydeHue yriekuciaoro rasa.
KauecTBenHnas peakuus Ha
KapOoHaT-1oH"

[lepBoHauanbHbBIE TOHATHUS 00
OpPraHUYECKUX BELIECTBAX KAK O
COEJMHEHUSX yriepoa

Kpemuuii u ero coeguHeHust

[Ipaktuyeckast padora Ne 5.
Pemenue skcnepuMeHTAIbHBIX
3asa4d 1mo Teme «Baxkuenmme
HEMETAJIJIbI M UX COCTUHCHHS

https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae027¢

bu6mmoreka [IOK
https://m.edso0.ru/00ae054¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2
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43

44

45

46

47

48

49

50

51

Kontponbnas padota Ne3 mo teme
«BaxkHel1me HeMeTaJIbl U UX
COCTUHEHUA»

OO61mas xapakTepucTUKa
XUMHUYECKUX 3JIEMEHTOB —
MeTaiioB. MeTannuueckasi CBs3b U
MeTaJlJIn4ecKasi KpucTajinyeckas
pemérka. Pu3n4yecKre CBOMCTBA
METaJJIOB

XuMHYeCKHe CBOMCTBA METAIIJIOB.
DIEKTPOXUMHUYECKUHN Psif
HaNpsHKEHUH METaJIOB

O6mure cnocoObl MOTy4YeHHUS
metauioB. CraBel. Berunciienus
110 YPAaBHEHUSIM XUMHUYECKHX
peaKkuii, €Ciiu OMH U3 PEarcHTOB
COJIEPKUT IPUMECH

ITonstue o KOppO31uHu METAJIJIOB

IIenounbIe METAIBI

OKCI/IIU:I U TUAPOKCUIBI HATPUA U
KaJlausd

IllenoynO3eMeNbHBIE METAIIBI —
KaIbIIU¥ ¥ MarHui

Bakueiinme coeTUHEHNUS KLU

0O0001IeHME ¥ cUcTeEMAaTH3alUs

bu6mmoreka [IOK
https://m.eds00.1ru/00ae0el8

bubmuoreka [JOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bubmuoreka [JOK
https://m.edsoo.ru/00ael1278

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
https://m.edso0.1ru/00ae14b2
bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8
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54

55

56

57

58

59

60

61

3HAHUHI

JKécTkoCcTb BOMBI U CIIOCOOLI €€
yCTpaHEHUS

[Ipaktuyeckas padora Ne 6 o Teme
"YXEcTKOCTh BOIOBI M METOMEI €8
yCcTpaHeHUs"

AmroMuHUH

AmdotepHbIe CBOMCTBA OKCHA U
THJIPOKCUA

Keiaeso

OKcupl, TUIPOKCUABI U COJIU
xenesa (I1) u sxenesa (III)

O0001IEeHrE ¥ cucTeMAaTH3alUs
3HAHUH

[IpakTrueckas padota Ne 7.
Pelienue skcnepuMeHTAIbHBIX
3aja4 1o teme «BaxHeiue
METaJUIbl U UX COCTUHEHUS»

Brruucnenus no ypaBHeHHUSAM
XUMHYCCKHUX PEAKIIMA, €CIIH OJHH
n3 peareHTOB JIaH B I/I36I)ITKC NIn
COJICP)KUT pUMeCcH. Beruncienus
MacCOBOM JIOJIM BBIXOJIa MPOTYKTa
peakiuu

O0001IeHNE U CHCTEMATH3 AU
3HAaHUH

bu6nmnorexa [JOK
https://m.edsoo.ru/00ae1886

bu6nmnorexa [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.eds00.1ru/00ael1750
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63

64

65

66

67

68

Kontponbnas padota Ne4 o teme
«Baxxknaelme MeTayuIbl U UX
COCTUHEHUA»

BemecTBa u maTepuansl B
MOBCEAHEBHOW KU3HU YEJIOBEKA
XUMHUYECKOE 3arpsI3HEHUE
OKPY’KaIoIIeH Cpeibl

Ponb xumuu B perieHnn
9KOJIOTMYECKUX MPOoOiIeM
PesepBubIil ypok. O6001eHE 1

CUCTEMATH3aUA 3HAHUN

PesepBHelil ypok. O600IeHNE 1
cUCTEeMaTH3allus 3HAHUH

PezepBHblit ypok. O0001IeHNE U
cCHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

bu6nuorexa [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
https://m.edso0.1ru/00ae4270
bu6nmnorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edso00.1ru/00ad9cb2







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

Xnmus: 8- knacc: 6a30Bbli YPOBEHb: Y4EOHUK - Pyasutuc I'.E., ®enbaman O.I.

Xnmus: 9-i knacc: 6a30Bbli YPOBEHb: Y4EOHUK - Pyasutuc I'.E., Penbaman O.I.

METOINYECKHUE MATEPUAJIBI V1A YYUTEJIA

https://bit.mob-edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

https://bit.mob-edu.ru






