beuknx
Onbra
NropesHa

MoanucaHo
undposon
noanucbio: beukux
Onbra WiropeBHa
[ata: 2023.09.20
23:14:41 +05'00'

Mpunoxe

Hue K OOl 000

MAQY BnaroseweHckon COLU
YTBep>X0eHo NpnuKa3om
Ne 130-I oT1 29.08.2023

Pabouyas nporpamma
no y4ebHoMy Kypcy «XumMunusa»
ans 8-9 knaccos

CocTtaButenn: MawwnHa J1.I'.

c. bnaroBeLlleHckoe

2023






HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 0OLIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QeneparbHON paboueld MporpaMMbl
BOCIIMUTAHUS U C YYETOM KOHLETIIMY MPEenogaBaHus y4eOHOro nmpeamMera « XUMUshHy
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuM nOa€T MpeACTaBICHUE O LEJsAX, oOlIed cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYAIOUIUXCS CpPEJICTBAMH YYEOHOIO
npeaMeTa, YCTaHaBIIUBAET 00s13aTENIbHOE peAMETHOE CoJIepKaHue,
MpeayCcMaTpPUBAET paCIpeleieHue €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIBHOCTh  U3YUYEHUSI XUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroluMxcsi, ONpPEAeNIIeT BO3MOXXHOCTU TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbl HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHHUs, a TakKe TpeOOBaHUM K
pe3yiibTataM 00yueHUs] XUMUU Ha YPOBHE 1eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATENBHOCTH OOYYAIOIIErocss MO OCBOEHUIO
y4e0HOTO Co/IepKaHusI.

3HaHWE XHUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATHHBIX
npo0JieM yCTOMYMBOTO PA3BUTHUS UYEIIOBEUECTBA — CHIPHEBOM, HHEPrETHUUECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yyenne xumuu:

CHOCOOCTBYET  pealu3alMyd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
dhopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEH
oOy4Jarommxcs, HaBBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HECCHOHATBLHOM NeITebHOCTH;

3HAKOMHUT €O CHEeNU(GUKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YJarOITHXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHUUYECKOE
oOpa3oBaHHe 00YUYaIOIINUXCSI.

JlanHble HampaBiieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
COJIep>KaHMsl  y4yeOHOTro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHM
OPraHuYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTrpaMMbl N0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CHUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHUe CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peaknuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OPTaHU30BaHBI TO TMPUHIIUAITY
MOCIIEIOBATENBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEACTABICHUMN
Pa3HOTO YPOBHSI:

- aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuonnueckoro 3akona . 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

- YYEHHS O CTPOCHUHU aTOMA U XUMUYECKOU CBSI3H;

- TPEeACTaBICHUM 00 HIEKTPOJUTUYECKON JUCCOIMALIMM BEIIECTB B
pacTtBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO
YPOBHS K JIpyromy, BBINOJHAS (YHKIIMU OOBSCHEHUS U TMPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJTYYCHHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHne XUMHM MPOUCXOIUT C MNPUBICUYCHUEM
3HAHWM W3 paHee H3YYEHHBIX YUYEOHBIX MnpeaMeToB: «OKpyX aroluid MUpy,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KIacc».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POpMUpOBaHHME 3HAHUM OCHOB
XUMHUYECKOM HAyKu Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpHI.
3amaya y4eOHOro MmpeameTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUN — BaKHEUIUX (PaKTOB, MOHATHN, 3aKOHOB U TCOPETHUCCKUX MMOJIOKCHUH,



JOCTYMHBIX OOOOLIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
OpUOOIIEHNHM K HAy4YHBIM METOJaM I[IO3HAHUS TpPU M3YYEHUH BEIIECTB H
XUMHYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHH MMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIBHOM M y4eOHO-HCCIIE0BATEIbCKOMN
JESTENbHOCTH, OCBOEHUMU MpaBwil 0€30MacHOro oOpalleHHs ¢ BEIIeCTBAaMHU B
MOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUH XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKHUe 111, KaK:

- (OpMUPOBAHME HWHTEIJIEKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

-  HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOy4Jarommxcs K CaMOCTOSITENbHOW MO3HABATEIbHON JESATENbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHUE CIHOCOOHOCTEHN K
XUMHH;

- obecrieueHne ycloBUl, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYatOITUMHUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, IMMO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHMBEpPCAJIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

- (dopmupoBanue oOmeH (YHKIMOHANBHOM M  €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBSACHATh W OLEHUBATh SIBICHUS
OKPY’KAIOILIEr0 MHpA, UCIHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHBIE MPU H3YUECHHUU
XAMHH, TPUMEHATh WX TpPH PEIICHHH TpoOJeM B TOBCETHEBHOW KHU3HU H
TPYZIOBOH JESTEIbHOCTH;

- (¢opmupoBaHue y OOyyaroUMXcsd T'yMaHUCTHYECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJecOo00pa3HOro TMOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IIEJSAX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPYKarOUIEH IPUPOJIHON CPEIbI;

- pa3BUTHE MOTHBALMM K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCHHUTAHUID Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(uisi M HANpaBIEHHOCTH JalbHEHIIEro
oOy4eHusl.

OOmiee yucio YacoB, OTBEAEHHBIX JJIS M3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavabHbIe XUMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XuMHUM B KW3HU 4YEJIOBEKA. XUMHUS B CUCTEME HAyK.
Tena wm BemecrBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemecTB. [loHsATHE O MeTOMax MO3HaHMS B XMUMHUU. UUCThIE BEHIECTBA U CMECH.
Crioco0nlI pa3jieneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOr0O 3JIEMEHTA B
COEIMHECHUMU.

KomnuectBo BemecTsa. Monbs. MonspHas macca. B3anMocBs3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHEHUM.

DOU3UYECKUE U XUMUYECKHUE SBIICHUS. XUMHUUYECKasA peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukarus
XUMUYECKUX PEAKIIUN (COSTMHEHMUS, Pa3JI0KECHHUS, 3aMEIIeHUs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0i, mpaBuwiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOPHBIM 000PYIOBAaHUEM, U3yUYCHHUE M OIHMCAHHE
(Gu3HYeCKMX CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHHE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAUMs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C KUCIOTOM) ABJICHUMN, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pazlioxKEHUE TUIAPOKCUIA
Menu (I1) mpu HarpeBanuu, B3auMoJeHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
M3y4YeHHE CIOCOOOB pa3/IeICHUs] CMECEi: ¢ MOMOIIbI0 MarHuta, (QpuibTpoBaHUE,
BbITIAPUBAHUE, AUCTUILISIMUS, XpoMaTorpadusi, IpOBEJACHUE OYUCTKA MOBAPEHHOM
COJIM, HaONIOJEHWE W  ONUCAaHWUE  PEe3yJbTaTOB  NPOBEJIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacCChl, CO3JaHUE MOJEIEH MOJEKYJ
(I1apocTepKHEBBIX).

BaxHeilline npeacTaBUTeId HEOPraHMYECKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3ieMeHT U mpocToe
BemecTBO. HaxokmeHue kuciaopoma B mpuponae, (U3HUECKHE U XUMHYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopoaa. CrnocoOsl
MOJYYEHUS] KHUCIOpOJa B JA0OpaTopuM U MOPOMBIIUIEHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — aJuTOTpoIHaAsS MOAU(PUKAIIHS KUCIOPOIa.

TeruoBoll 3(Q(EeKT XUMHUYECKOM pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKUE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3/IyXa, yCWICHUE TapHUKOBOTO 3 (PeKTa, pa3pyieHue 030HOBOTO CIIOSI.

Bomopon — »nemeHT u 1mpoctoe BemectBo. HaxoxkaeHue Bomoponaa B
npupojsie, ¢GU3MYECKHME M XUMUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kuciaorsl u conm.

MounsipHblilt 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBoMcTBa BOAbL. Boma kak pacrtBopurenb. PacTBOpBL
HacpilieHHble M HEHACBILIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4YeJIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranndeckux coenunenuil. Oxcuapl. Kiaccudukanuys
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIC, aM@oTepHbe) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Puznueckue W XUMHYECKHE
cBoMCTBa OKCHUAOB. [lorydeHrne okCuaoB.

OcHoBanusi. Knaccudukamuss ocHOBaHWU: IIENOYM UM HEPACTBOPHUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucinot. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctu MetayuioB H. H. bekerosa.
[Tonmy4yeHune KucIor.

Conu. Homenkiatypa cosieid. @U3nyeckue U XMMHYECKUE CBOMCTBA COJEM.
Ilonydenue comnen.

I'eHeTnueckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpOAa B BO3yXe, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aMMOJICMCTBUSI BEUIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HMKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaKOMJIEHHME C 0O0pas3llaMu OKCHIOB H
OMKMCAHWE HX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, pAClO3HABAHUE W M3YyUYCHHE
CBOMCTB BOjOopoja (ropeHwme), B3aumojaeicTBue Bogopoaa ¢ okcugaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOMIOJACHHE OOpPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEIOBAHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MacCOBOW J0JIel pacCTBOPEHHOIO BEILIECTBA, B3aWUMOJECUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJEIOBAHNE O0pa3sLoB HEOPraHMYECKHUX BELIECTB PAa3JMYHBIX KIACCOB,
HaOJII0ICHUE U3MEHEHUs OKPAaCKH MHIWKATOPOB B PAaCTBOPAxX KHUCIOT M ILIEIOYEH,
u3yueHue B3aumojeiicTBus okcuaa menu (II) ¢ pacTtBopom cepHOMl KHUCIOTHI,
KUCJIOT C MeTaLIaMHM, pPEaKkUUd HEeUTpalu3alyu, IO0Jy4YeHUEe HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 PAaCTBOPA COJIM, PEIICHHE
DKCHEPUMEHTANIBHBIX 33/lad 10 TeMe «BakHellne Kiaacchl HEOPraHUYECKHUX
COECIMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHX
nemenToB JI. U. MengeneeBa. CtpoeHne aToMoB. XUMHYECKAs CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIHU

[lepBble MOMBITKU KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHBIE OKCH/IBI
Y TUAPOKCHUBI.

[Tepunonnueckuit 3akoH. [leproauueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas Y JUIMHHONEPUOAHAs  (OPMBI
[Tepuognueckont cucrembl xumuueckux 3iaeMeHToB [[. 1. MenneneeBa. [lepuobl
u rpynnbl. OU3NYECKHI CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB IEpUoJa U
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XUMUYECKOTO
3JIEMEHTA 110 ero nosoxeHuto B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyIIaM U IEpUOaaM.

3nauenue [lepunoamueckoro 3axona u [leprnoauyeckon CUCTEMBI XUMUYECKUX
AJIEMEHTOB I pa3BUTUs Hayku W npaktuku. J[. 1. MenneneeB — yu€Hblii U
IpaKIaHWH.

Xumuueckast cBs3b. KoBaneHTHas (mojdsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
ITponecchbl OKuCIEHUSI U BOCCTaHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJCHCTBHE
TMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M IIEJI0YEH, IPOBEIACHUE OIIBITOB,



WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSAUHEHNUS).

Meswcnpeomemmnule céasu

Peanmnszanps MeXnpeIMETHBIX CBSI3€d INPU W3YYEHHH XUMHM B 8 Kilacce
OCYILIECTBJISIETCSL 4E€pe3 HCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SIBIISIFOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, rumores3a, Teopus,
3aKOH, aHallu3, CHHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIIb, SIBJICHUE.

dusznka: marepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH]I,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1bl, COHIIE.

buonorus: gorocunTes, apixanue, buochepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKasI peaKUMst

[Tepuonnueckuii 3akoH. Ileprpoanueckas cucrema XMMHUYECKUX JIEMEHTOB /JI.
N. MengpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUAYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KaJlMs, KalbLHUs U UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTAJUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAILUINYECKOW PEUIETKUA U
BHJIa XUMHUYECKOU CBS3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKUE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJjlacCcaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanys XuMU4eCKUX peakiuid Mo pa3IMuyHbIM NMpU3HaKaM (1o YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIHIECTB, MO TeIUioBoMYy 3(deKTy, o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, 0 00paTUMOCTH, IO
y4acTUIO KaTalau3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMHUYECKHE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMu4eckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakinusax. [IoHATHEe O TOMOTEHHBIX U T€TePOTEeHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,



BIIMSIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJO0KEHUE XUMUYECKOTO
PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBienue YpPaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HUCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOTUTAYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHU3M JUCCOLMAIIMU BEIIECTB C PA3IUYHBIMU BHJIAMHU
XuMHu4eckoit csizu. Ctenens auccouuanuu. CUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOr0 0OMeHa. Y ClI0BHS MPOTEKAHUsI peaKIuii HOHHOTO 0OMeHa,
NOJIHBIE W COKpAIllEHHBbIE HOHHBIE YypaBHEHHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHMM U CcOJeil B CBeTe TMpPEACTaBICHUN 00 DIEKTPOIUTHIECKOU
nucconuanuu. KayecTBeHHbIE peakiiui Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xJmopua HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEeaKinu
OT BO3JCHUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMUA KHUCIOT, IIeoded u cojiel
(BO3BMOXKHO  HCIOJIb30BAaHHE BHJACO MaTepualioB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK ~ TMPOTEKAaHUs  peakiuil  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuu pa3ioKeHUs, COCIUHEHHUS), paCllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEAKIMid Ha HWOHBI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/ibl U MX coeIMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nyeckue CBOWCTBA MPOCTHIX
BEUIECTB — TAJIOTEHOB. XHMMHUYECKHME CBOMCTBA HA MPUMEPE  XJopa
(B3auMoOJCICTBUE C MeETaJUlaMH, HEMeTa/ulaMu, IejiodaMu). XJIOpPOBOJIOPOI.
ConsiHasi KUCIIOTa, XUMHUYECKUE CBOMCTBA, TMOJydeHHE, nMpuMmeHeHue. JleficTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHMW3M 4YEJlOBEKAa. BakHeWline XJOpHUIbl U UX
HAXO0XKJICHHE B IPUPO/IE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne W (u3NUecKHe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOA U CePhl. AJNTOTPONHBIE MOAU(PUKAIIUYA KACTIOPOaA
U cepbl. XuMU4eckue cBoucTBa cepbl. CepoBOIOpOA, CTpoeHue, (pu3ndeckue u



XUMHUYECKHEe CBOMCTBA. OKCHUIIBI Cephl KaK MPEACTABUTENHN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (QuU3WYECKHe W XUMHUYECKHE CBOHCTBa (oOmume Kak
Npe/CTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHYECKHE PpEaklvu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOco0a MOJIyYeHHs] CEpPHOM KHCIOTBHI.
IIpumenenue cepHo KucaoThel. Conu CEpHOM KUCIIOTHI, KAYECTBEHHAs peaKuus Ha
cynbdar-uoH. Haxoxnaenue cepsl U €€ COEAUHEHUM B TPUPOJE. XUMUUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH Cpelbl COCNWHEHUSMHU Ccephbl (KUCIOTHBIC JOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPOJE,
¢busnyeckre U XuMuueckre cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue u npuMmeHerune. Coiu aMMOHUS,
ux pU3NUeCKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ ToJydeHue, (PU3MUECKHe U XUMHYCCKHE
cBOiicTBa (00OmMEe Kak TMpEACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COSAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aloTponHeie Moaudukauuu (Gochopa, (uU3MUECKUE MU XUMHUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznyeckue 1 XMMUIECKIE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHHUS.  YIIIEpOJa,  aJUIOTPOIHBIC
MOAU(UKAIIMKA, PACHIPOCTPaHEHHUE B TMpupoae, (GU3NYECKUE U XUMHUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yriepoaa B mpupojae. Okcunbl yriaepojaa, ux
¢u3nUeckue W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIC OPTaHU3MBI,
MOJly4YeHUE W MPUMEHEHHE. DKOJIOTMYECKHEe MpPOOJIEMBl, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOTO TOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addext. YronbHas KUCIOTa U €€ COJid, UX (PU3NUYECKUE U XUMUUYECKUE CBOMCTRBA,
noiyuyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAHWIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauaNbHbBIE MOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, STUJIECH, alleTUJICH, ITAHOJ, TTIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTh),
MPOIYKThl WX TmepepaboTku (O€H3MH), UX POJb B OBITY M TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOIOTMYECKHN BaYKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBoJaax — U uxX



poJii B KM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUU.

Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBONCTBA, TMOIy4YCHHE U
npuMmenenue. CoeauHeHus KpeMHusi B npupoae. OOmme mnpeacraBieHus 00
okcusie kpemuusi (IV) u kpemHueBoit kuciore. CUMKAThI, UX HCIOJIb30BAHHE B
OBITY, B MPOMBIIIJICHHOCTH. BaxkHelIne cTpouTeabHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0e30MacHOTO MCIOJIb30BaHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3llOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIIOTHI,
NPOBEJICHNE KAUEeCTBEHHBIX PEAKIMi Ha XJOPUI-UOHBI M HAOIIOJIEHUE TIPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpakawmue (PU3NYecCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHUM (BO3MOKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opas3lamMu XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel W €€  coeauHEHUsSMH (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), HAOJIOACHUE Mpolecca OOyIIIMBaHUS caxapa Moj ACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peakiinu Ha Ccyabdar-
MOH W HaOJI0JIeHHE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYECKUMHU
cBoiicTBaMu azota, ¢ochopa W HUX COSAMHEHUU (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), oOpas3laMu a30THBIX U (POCPOpPHBIX YIO0OpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3Yy4YEHHE CBOMCTB aMMHakKa, IPOBEJACHHE
KauyeCTBEHHBIX PEAKIMH HA MOH aMMOHUA U GocdaT-uOH U U3YUCHHE NPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO WCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YECHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHEe, COOMpaHue, paclo3HABAHUE U U3YyUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX pPEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TNPHU3HAKOB WX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIbHBIX
3aj7a4 1o TeMe «BakHelmue HeMeTaJuIbl U UX COSIUHCHUS.

MeTaJuibl U KX COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUU
uxX mnoyoxkeHuss B llepumomuueckon cucreme xumuuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi atToMoB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAJJIMYECKAs] ~ KpPUCTA/UIMYECKas  pem€Tka.  DJIEKTPOXUMUYECKUH  pAall
HarnpsHKeHU MeTaiuioB. Ou3ndeckrne U XMMUYECKHUE CBOMCTBA MeTauioB. O0mue



CHocOOBI TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposun. CrutaBel (CTaimb, YYTyH, MIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsie MeTawIbl: MOJIOKEHUE B [leproanyeckoil cCUCTEME XMMUYECKUX
sanemenToB . . MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHHUE B MPHUPOJIE.
dusnyeckre U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTtpusa U Kayus). OKCuabl U
TUAPOKCHUABI HATpud MW Kanus. [IpuMeHeHue MIeNIOYHBIX METauIOB U HX
COCIMHEHUH.

[I{er0yHO3E€MENIbHBIE METAJUIBI MArHUM W KAJIbLMUH: TIOJIOKEHHUE B
Ileprnonnueckoii cucreMe xumMudeckux siemeHToB [[. M. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XKJeHUE B IIpupoae. Pu3nyecKkue U XUMUYECKHUE CBOMCTBA MATHUSA
U Kanblus. Baxknelmume coequHeHHs] KalblUs (OKCUI, THAPOKCHUMA, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEeHHUS.

AuroMuHUN: nIoN0keHue B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B mnpupoxae. dusmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOKWCTBA OKCHJIa U THIPOKCUIA
ATIOMUHHSL.

Kenezo: monoxenue B [lepnoandyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToMa, HaXOXXJAeHUE B npupoae. dusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCubl, TuIpoKcu bl U conu xkenesa (1) u sxenesza
(I1T), mx coctaB, CBOMCTBA U MOJy4YCHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEJIEe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblUs, ATIOMUHUSA, IUHKA, JKEJie3a
(IT) u xxene3za (I11), meau (II), HaGmroeHUEe U omMKMcaHUE MPOILIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAMU HATpusl, Kajlusg ¢ KaJblUs (BO3MOXXHO HCIOJIb30BAaHHE
BUJIEOMATEPUAJIOB), UCCIE0OBaHUE aM(OTEPHBIX CBONCTB TUIPOKCUJIA ATFOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeine
METaJUIbl U UX COEAUHEHUSD.

XuMHSA U OKpPY:KaWINas cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momorms npu
XUMHYECKUX OKOTax U OTPABIICHUSAX.



XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpennl (MpeaesbHas TOomycThUMas
KOHIIEHTpalus BeulecTs, nainee — [1JIK). Ponb XuMuu B pelieHUH 3KOJI0THUYECKUX
npoOiem.

Xumuueckuit IKcnepumenm:

u3ydeHrne 00pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnie ceasu

Peanuzanmsi MEXIPEAMETHBIX CBSI3CH NMPH HM3YyYEHWHM XMMHHM B 9 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 UCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSTHUM, TaK ¥ TOHITHM, SBISIFONIMXCS CUCTEMHBIMU VISl OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPECHHE, MOJIEIb, SBICHUE, MAPHUKOBBIN
3 (DHEKT, TEXHOJIOTHS, MaTePUAJIBL.

dusnka: Marepus, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH],
W30TOMBI, PAJUOAKTUBHOCTh, MOJICKYJA, DJICKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJYPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJ0, O0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PacTBOP, PACTBOPUMOCTD, KPUCTAIITNIECKAsT
peméTKa, CIUIaBbl, (PU3NYSCKUE BEIUYMHBI, CAMHHIIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIC
yAOOpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHbIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
TMOJIE3HBIE UCKOITA€MbIe, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI TMPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOj€ OOy4YeHHUS] XUMHUU B E€IUHCTBE Y4eOHOU W
BOCIIUTATEJIbHON JEATEIbHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATBIMH B
oOlIecTBEe MpaBUJIaMW U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIHAIIA3AIIUN O0yYarOIIHXCA.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJACTBOBATbCSI CUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTALMHA U
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIECAWIO0, NMOHMMAaHUs 3HAYEHUS XUMHYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BJIAACTh JIOCTOBEpHON HHGpOpMAaIUE o
NEPEIOBBIX JOCTHMKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOUCCIENOBATEIbCKOM, TBOPYECKOM W JAPYIHX  BHJAX
JESTENHPHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHN MACSTEIBHOCTH IPHU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATENbHBIX 3a7]a4, BBIOTHEHUU XUMHYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoLEcce HTOW Yy4yeOHOM JesATEeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHHWE W TOCTYNKM CBOUX TOBApUUIEH C MO3ULIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKHAE MPEACTABICHHUS O BEIIECTBE M XMMHUYECKON PpEaAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSI HAYKU U COCTABJISIOLINE
OCHOBY JIJI1 TTIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJTHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU I10
XUMHUHU, HEOOXOIUMBIE I OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBICHUH,
MO3HABaTEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCIE



HABBIKOB CaMOCTOSITENIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATYPOH, JOCTYMHBIMA TEXHUYECKHUMH CPEACTBAaMU HMH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHIO M IO3HAHWIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW M  HCCIEIOBATENIbCKOM
JEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBIE€HHOCTH U YPOBHS OOy4Y€HHUS B
JIATbHEHIIIEM;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KU3HHM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJIMMOCTH COOMIOJICHUS] TpaBuia 0€30MacHOCTH TIpH  OOpalieHuu ¢
XUMUYECKUMU BEIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpya0BOro BoCIMTAHMS:

MHTEpEeC K MPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3iIndHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHHUS IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUYyaIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHelmHoN npohecCuoOHaNbHON AESITEIbHOCTH U Pa3BUTHSA HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOJAE KaK MCTOYHUKY
’KU3HU Ha 3emile, OCHOBE €€ CyIleCTBOBAHMS, IOHUMAaHHE LIEHHOCTH 30POBOT0O U
O6e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nyecKoMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBui 0€30MaCHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMM, a TAK)KE B CUTyalUsX,
YIPOXKAOIIUX 3I0POBBIO U YKU3HU JIOJEH;

CHOCOOHOCTH NPUMEHATHh 3HAHUS, MOJy4YaeMble IPU M3yYEHUHU XUMUH, IS
peLLIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEW IPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  JKOJIOTMYECKOM  KyJNbTYphl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJIeM M MyTel MX pelIeHUsi MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COI[UATBHON MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIACISAIOT 3HAYUMbBIE JJIA
dbopMUpOBaHHS MHPOBO33PEHHUsI OOIIEHAYy4YHble TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUTIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JIPYTroe.), KOTOpbIe



UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O LIEIOCTHOM
HAyYHOW KapTHUHE MHpA, M YHUBEpCAIbHBIC yUdeOHbIC NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKAaTHUBHBIE, PETyJISATHBHBIE), KOTOpbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBJICHHUIO y4eOHOMN
NS TENbHOCTH.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble Jornyeckue AeicTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS NPU OCBOCHHUH
3HAHWM: PACKPHIBATH CMBICII XUMUYECKUX TMOHSATUN (BBIACNSATh UX XapaKTEepHBIC
NPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JIPYTMUMH IOHSTUSIMU), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS! OTJCIBbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEAKIUH,
YCTaHABIMBATh MPUIMHHO-CIIEACTBEHHBIC CBSI3M MEXKIAY OOBEKTAMHU HW3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYyX JCHUS (MHAYKTUBHbBIC, I€NYKTUBHbIC, 10 AHAJIIOTUN),
JIeJ1aTh BBIBOJbI U 3AKITHOYEHUS;

YMEHHE TMPUMEHSITH B TIPOIeCCE€ TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTalpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
MpeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHMMBOJI 3JIeMEHTa), XUMHUYeckas (opmyia U ypaBHEHHE
XUMHUYECKON peakiuy — MpHU PelleHuHd y4eOHO-TI03HABATEIbHBIX 3a/1ay, C YYETOM
ATUX MOJEIBHBIX IMPEIACTABICHUN BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YYaEMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUUYECKUX PEAKIIH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBJICHUSIX.

ba3oBrle uccienoBare/JbcKkie AeHCTBHA:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
MO3HAaHUSA, a TaKKe€ B KauyeCTBE OCHOBBI i1 (POPMUPOBAHMS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHNE ONbITa IO TUIAHUPOBAHUIO, OpPraHU3alMU U TPOBEICHUIO
YYEHHUECKMX JKCIIEPUMEHTOB, YyMEHUE HaOmoIaTh 3a XOJOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJbTar, POpMYIHPOBaTH 0000IIEHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeNIaHHOM padoTe.

Pabora c nnpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUJOB M (HOPM MPEACTABICHHS, TOTYy4YaeMyI0 U3 Pa3HbIX MCTOYHUKOB
(HaydHO-TIONyJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE



nocobust, pecypcbl VHTepHEeTa), KPUTUYECKHM OLIEHHMBATh MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OPMAITHIO;

YMEHUE MPUMEHATh Pa3ju4Hble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Js1 BBIIOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUs] HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMu popmMamu rpaduKu U ©X KOMOUHAIIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJU3UPOBAaTh B IIpolecce ydyeOHOHl u
HCCIIEIOBATENbCKON NEATEIbHOCTH MH(POPMALMIO O BIUSHUHM MPOMBIIIIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH MPUPOTHOU
CpeJibl.

KoMmyHuKaTHBHBIE YHMBeEpPCaJIbHbIe Y4eOHbIe 1elCTBUA:

YMEHHMs 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juajiora W (WIM) JIUCKYCCHUH) TIO
CyliecTBy  oOcCyXkaaeMod  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NIPEIJIOKECHHUS
OTHOCHUTENIBHO BBIITOJHEHUS MPEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOMN
JESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JelaTh MPE3eHTAlLUIO
pPE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOrO IKCIIepUMEHTa (1abopaTOpHOrO ONBITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHsI Yy4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEOBAaTENbCKOM  JESITEIIBHOCTH  IPU  pPEUICHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE YuyéTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uIuil (00cyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUM, OINpEACIICHHE KpPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOW paOOThI U JIPYTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENeNsITh LENH JEATeIbHOCTH, MJIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENbHOCTD, BbIOMpATh Hanboliee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHUs] YUYEOHBIX U
MO3HABATEIbHBIX 3a/1ad, CaMOCTOATENBHO COCTaBIIATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIM aIrOpUTM JEHCTBUNM TIPU BBIMOJHEHUU 3aJaHUN C  Y4ETOM
IOJyYEHUs] HOBBIX 3HAHUN 00 M3ydaeMblX OOBEKTaX — BELIECTBaX MU peaKLusX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO PE3YyJIbTaTa 3asBJICHHON LEIH, YMEHHE

MCIIOJIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3a1aHUM.
HNPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB 110 OCBOCHHIO OO0S3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW defepanbHOll pabdodeil MporpamMmoi,
BBIJICIIIFOT: OCBOCHHBIC OOYYAIONIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBUl, crneuudpuyeckue I OpeIMEeTHOM o0nactu  «XuUMHS», BUJIBI
NEATEIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpPIpETaluH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIHIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

* PacKpbhIBaThb CMBICI OCHOBHBIX XMMUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHYECKasl PeaKIusi, KiIacCHU(UKAIUSA pPEaKIUui: peaxkiuu
COCOVMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMENICHUS, PEaKUuu
0o0OM€Ha, 3K30- U SHAOTEPMUYECKHUE PEAKLIUU, TEIUIOBOM 3PPEKT peakuuu,
AIpO0 aToOMa, JJIEKTPOHHBIM CJOW aroma, aToMHas OpOUTallb, PaIUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAsT KOBAJIEHTHAs CBSI3b,
HWOHHAsl CBsI3b, UOH, KaTHMOH, aHUOH, PACTBOP, MACCOBAasl JOJIsI BEIIECTBA
(IpoueHTHast KOHLEHTpAIKs) B paCTBOPE;

* WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSThH 3TU NOHATHUSA MPU ONMCAHUU BEILECTB U UX MPEBPALLICHUIA;

e HCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJieHHUS (popmyl
BENIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpECNSITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHHSIX,
CTENCHb  OKHUCIIEHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCIMHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cMbica [lepuonmueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE MEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJOKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO YUYE€HUSsI, 3aKOHA ABOrajipo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyto Gopmy Ilepuonnueckoi
CUCTEMbl XMMHMYECKUX OJJIEMEHTOB: pa3iauyaTb I[OHATHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpynma)», Mansie u



OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucTtemMa XuMHUYeckux diemeHnToB J[. U
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij AJ7ipa, o0llee YUCIO0 AIEKTPOHOB
U pacrpeesieHUe uX M0 JIEKTPOHHBIM CIIOSIM);

e KJIacCU(PUIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTRBA,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BELIECTB, MO TEIJIOBOMY 3 PexTy);

e XapakKTepu3oBaTh (OMHCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

e IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALICEHUN B
Pa3JIMYHBIX YCIIOBUSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO JOJII0 XHMHYECKOro »3JeMeHTa 1o Qopmyie
COEJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

e TIPUMEHSITH OCHOBHBIE OIEpPaAllUd MBICIUTEIHHON ACATEILHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluIo, KIaCCU(PUKALHUIO,
BBISIBIICHHE IPUYMHHO-CJIEICTBEHHBIX CBSI3€d — I U3YyYEHHUS CBOWCTB
BEIIECTB W XHUMHWYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HAONIOJICHHE, W3MEpPEHUEe, MOJEIHPOBAHUE, JKCIECPUMEHT
(peanbHBII ¥ MBICJICHHBIN);

e cCJeAOBaTh  IMpaBWJIaM  [OJb30BaHUA  XHMMHYECKOHM  TOCYyIOH U
nabopaTopHbIM 000pYyIOBaHWEM, a TaKXKe TMpaBWIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
1a00paTOPHBIX XUMHYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJAa), HPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C MTOMOIIBI0 HHIUKATOPOB
(makmyc, heHondTarenH, METUIOPAHXK U IPYTHE).

K xonIy oOydeHus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TMOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIECHb



OKHUCJICHHS, XUMUYECKasl PeaKIysi, XUMUYECKasi CBsI3b, TETUIOBON A(PeKT
peaknuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOIUTHI, AIEKTPOJUTUYECKAs] TUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCJIMUTEIb,  BOCCTAHOBUTEIb,  OKHCICHME W  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAs,
MeTaJJTMYeCcKas), KpUCTAIMYecKas pemeérka, KOppo3us METaJlioB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKkUuuu, MPEeAeNbHO OMyCTUMAs
koHueHrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MIPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JUJIS COCTaBleHUS (HOpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIUN;

ONPENENATh BaJICHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEIMHEHUU Mo ¢GopMmysaMm, BHJ XUMHYECKOU
CBsi3W  (KOBaJICHTHAs, WOHHAs, METaUIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPAaX HEOPraHUYECKUX COCIMHEHUH, THUIl KPUCTATUTMYECKON
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHHWE: ONUCHIBATH M XapaKTEPU30BaTh
tabmunyio Gopmy [lepuoanueckold CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpynma (A-Tpynma)y U «mobodHas
noarpynma (b-rpymma)», Mameie u OoJibIlI€ TIEPHOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadimuIEe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO DJIEKTPOHHBIM CJ0sIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCIUHECHHUI B
npejenax MajlblX MEPHOJIOB U TJIaBHBIX MOATPYMH C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEaKlUu
BEII[ECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENCHEH OKHCIICHHUS
XUMUYECKUX 3JIEMEHTOB);



XapaKkTepu3oBaTh (OMUCHIBATH) OOImME U CHENMUPUUECKHE XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEILIECTB, IOJTBEPKIasd OMNHUCAHUE
MpUMepaMy MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMHA HOHHOIO
oOMeHa, ypaBHEHMsI peakluil, TOATBEPKAAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX — pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX peaKlui;
MIPOTHO3UPOBAaTh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpAlICHUNM B Pa3TUUHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BCII[ECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO »JJeMeHTa 1o Qopmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

cOOII01aTh IpaBuja  IIOJIb30BAHUS XUMHUYECKOHN MOCYI0U u
7a00paToOpHbIM  O0OpYJIOBAaHMEM, a TaKXKe ImpaBujia oOpalieHust ¢
BEIIECTBAMHU B COOTBETCTBMM C HWHCTPYKIHMSMU TI0 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTUOHbl aMMOHHSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaX HEOPraHUUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIC OIEpPallUd MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHUE, CHUCTEeMAaTU3AIUI0, BbISIBICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJI1 M3YyYCHHsS CBOWMCTB BEIECTB U
XUMUYECKUX pEaKIui, eCTeCTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS —
HaOJII0JICHNE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peayIbHBIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne KosnuecTBO YacoB
DJIEKTPOHHBIE
HaumeHnoBanue pa3iesion (undposbie)
n KonTpoibn IIpakTHyeck
U TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTbl
pecypchl
n
Pasnen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
bu6mmoreka [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 [IPaKTUYECKOU 17e
NEATENLHOCTH YEJIOBEKA T
bubmuoreka [JOK
1. BemecTBa 1 XuMuueckue
5 15 1 https://m.edsoo.ru/7f418
peakimu 37c
Hroro no pazneny 20
Pasnen 2. Baxkneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB
bu6mmoreka [IOK
2. Bozayx. Kucnopon.
oy pos 6 https://m.edsoo.ru/7f418
1 IMousTtre 06 oxcumax
37¢
2. Bonopon.Ilonstue o bubmorexa LOK
8 1 https://m.edsoo.ru/7f418
2 KHUCJIOTaX M COJSIX
37¢
bu6mmoreka [JOK
2. Bona. PactBopsl. Ilonsarue
A p 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaAHMIX

3¢




) OCHOBHBIE KJIACCHI bubnuorexa [JOK
4' HEOPraHUYECKUX 11 https://m.edsoo.ru/7f418
COETMHEHUI 37¢
Hroro no pazneny 30

Paznea 3. Ilepuoauveckuii 3axon u [lepuoauveckas cucrema xumuyeckux 3jiemenTos /I, U.

MenpgeneeBa. CTpoeHne aToMOB. XUMH4YecKas cBA3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE pPeakuuu

[lepuoanueckuit 3aK0H U
3 [Tepuoanueckas cucrtema bubmuoreka [JOK
1' XMMHUYECKUX dJ1eMeHTOB /I, 7 https://m.edsoo.ru/7f418
. MenneneeBa. CtpoeHue 37¢
aroma
Xumuyeckas CBs3b.
bu6mmoreka [JOK
3. OKHUCITUTETEHO-
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBHUTEJIbHBIC 17e
peakuu
bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37¢
bu6mmoreka [JOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f418
37¢
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




9 KJIACC

Ne KoauvecTBo yacos
DJIEeKTPOHHbIE
HaumenoBanue pa3iesion (uudpoBbie)
n KonTpoibn IIpakTHyeck
U TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
/ ble padoThbI He padboThbl
pecypchl
n
Pa3znea 1. BemecTBo 1 XUMHYECKHEe peaKkuun
[ToBTOpEeHME 1 yriryOsieHne bubnuorexa [JOK
3HAaHUU OCHOBHBIX Pa3JIeiiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 ki1acca 636
bu6mmoreka [JOK
OcHoOBHBIE 3aKOHOMEPHOCTHU
. 4 https://m.edsoo.ru/7f41a
XUMHYECKUX PeaKIui
636
DIIeKTPONUTHYECKAs bubnunorexa [JOK
qucconnranusa. XUMUYECKUeE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBopax 636
Hroro no pazneny 17
Pa3zgea 2. HemeTasuuibl U MX COeIMHEHUS
OO0m1as xapakTepucTuKa bubnuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIHA-rpynmel. ["aorenst

636




OO01as xapakTepucTHKa
XUMHUYECKUX JIEMEHTOB

bu6mmoreka [JOK

6 https://m.edsoo.ru/7f41
VIA-rpynmnsl. Cepa u e€ 6325 e .
COCIMHEHU -
OO0m1as xapakTepuCcTHKa
P P bu6mmoreka [JOK
XUMITHCCIHX STCMEHTOB 7 https://m.edsoo.ru/7f41a
VA-rpynmsl. A3oT, dpocdop 636 T '
U UX COE€IUHEHUS T
OO06111ast XapaKTepPUCTHKA
P P bu6mmoreka [IOK
XHUMHYECKUX 3JIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yrnepoa u 636
KPEMHUH U UX COECIUHEHHUS T
Hroro no pazneny 25
Pasznen 3. MeTaJIBLI M UX COeTUHEHUS
bu6mmoreka [{OK
OO01Ire CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmoreka [JOK
Baxxneiiime MeTaaiabl U UX
16 https://m.edsoo.ru/7f41a
COEIUHEHHUS
636
Hroro no pazneny 20




Paznea 4. Xumus U oKpyKammas cpeia

bu6mmoreka [IOK
4. BemectBa n marepuaisl B
3 https://m.edsoo.ru/7f41a
1 JKU3HU YeJIOBEeKa
636
Hroro no pazgeny 3
bubmuoreka [JOK
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/7f41a
636
OBIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KJIACC
Ne KoJsun4yecTBo 4acoB
DJIeKTPOHHbIE
Jara P
Koutpoas | IlpakTuue uugposbie
Tema ypoka Bce usyue
HbIE cKHue oOpa3oBareb
ro HUSA
L padoThbI padoThI HbIE pecypchl
bubnmnoreka
) [Ipenmet xumuu. Ponas xumun B 1 LIOK
’KM3HU YeoBeKa. Tena u BemecTna https://m.edsoo.r
u/ff0d210c
bubnuoTeka
> Tloustue o MeTonax MO3HAHUSI B 1 ]_[OK
XHUMHH https://m.edsoo.r
w/ff0d227¢
[Ipaktudeckas padora Ne 1 «IIpaBuna bubnuoreka
3 paboThl B 1a00paTOPUU U IPUEMBI | LIOK
oOpareHust ¢ 1abopaTopHBIM https://m.edsoo.r
00opy10BaHuEM» w/ff0d23dc
bubnuoTeka
4 Yuctele BemecTBa U cMecH. CriocoObl 1 [HOK
pazaeneHus: cMecen https://m.edsoo.r
w/ff0d26ca
5| TlIpakrmueckas pabora Ne 2 1 bubnuoreka




«Paznenenue cmeceii (Ha mpumepe
OUYMCTKHU TTOBAPEHHOU COJIN)»

LIOK

https://m.edsoo.r
u/ff0d28c8

ATOMBI U MOJIEKYJIbI

bubnmnoreka
[HOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

HpOCTBIe H CJIOKHBIC BCIIICCTBA

bubnauoreka
[HOK
https://m.edsoo.r
w/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BEUIECTB.
Xumuueckas popmyna. BaneHTHOCTD
aTOMOB XMMHUYECKUX DJIEMEHTOB

bubauoreka
LHOK

https://m.edsoo.r
w/Aff0d2eae

OrHOCUTENbHAA aTOMHAg Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca

bubanoreka
[HOK
https://m.edsoo.r
uw/ff0d323¢

MaccoBas 1oi1st XUMHYECKOTO
DJIEMEHTA B COEIUHEHUN

Buobnmoreka
HOK
https://m.edsoo.r




w/ff0d350c

bubnuoreka
KonunuectBo BemectBa. Modb. HOK
MounsipHas macca https://m.edsoo.r
w/ff0d5230
bubnmoreka
duznyeckre 1 XUMHUYECKUE SBJICHUS. LIOK
Xumuyeckasi peakius https://m.edsoo.r
wff0d37fa
bubnuoreka
[Ipu3Haku U yClI0BUs IPOTEKAHUS LHOK
XUMHUYECKUX PEAKLUN https://m.edsoo.r
w/ff0d3al6
bubnuoreka
3aKOH COXpaHEHHUsI MacChl BEIIECTB. LHOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.r
w/ff0d3b88
bubnuoreka
Boruncnenus konnyecTBa, Macchl
BEILECTBA 10 YPAaBHEHUSAM LOK
N https://m.edsoo.r
XUMHUYECKHUX PEeaKIHi WE0d5708
bubnuoreka
Knaccugukarus Xummuueckux
peakuuil (CoeAMHEHNUs, PA3JI0KEHHUS, LOK
https://m.edsoo.r
3aMeleHus, OOMeHa) W03
M. B. JIoMOHOCOB — y4€HBIii- bubnuoreka

sHuukioneauct. O0o0ueHue u

[MOK




CHCTEMAaTH3aINs 3HAHUH

https://m.edsoo.r

u/ff0d40c4
bubnuoTeka
Kontposnbnas padota Nel o teme LIOK
«BelecTBa 1 XUMHUYECKHE PEAKITAM) https://m.edsoo.r
u/ff0d4290
bubnuoTeka
Bo3ayx — cmech razos. Cocras OK
Bo3ayxa. Kucnopoa — snemeHT u 1
npocroe BemiectBo. O30H hutps://m.edsoo.x
P HHECTBO. w/f0d448e
. bubnmnoreka
®dusnyueckre 1 XUMUIECKHE CBOMCTBA OK
KHUCJIOpoJia (peaKIuu OKUCICHUS, 1
opene). Tlo ¢ 06 oKciIa https://m.edsoo.r
ropenue). [lonsatu KCHUJaxX 044614
bubnuoreka
CrniocoOslI MoTy4eHHs KHCIOpo/ia B OK
1a00paToOpru U MPOMBIIUIEHHOCTH. 1
[IpuMeHeHHEe KUCIOPOaa hitps://m.edso0.r
P oA Wf0d497a
TennoBoi 3 PexT XuMUIECKOM bubnmnoreka
peakuuu, MOHATHE O [HOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- https://m.edsoo.r
Y DHJIOTEPMUYECKUX PEAKIUAX w/ff0d4790
bubnuoTeka
TorBo (HedTh, Yroiab U METaH). OK
3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €r0 1
S — https://m.edsoo.r
peAoTEpalt w/ff0d4cda
[IpakTuyeckas padora Ne 3 mo teme bubnuoreka




«Ilomyuenue u cobupanue
KHUCJIOPO/a, U3yYeHHE €ro CBOMCTB»

LIOK

https://m.edsoo.r
w/ff0d4ae2

Bomopon — anemeHT u nmpoctoe
BeniecTBO. HaxoxaeHnue B npupoje

bubnmnoreka
[HOK
https://m.edsoo.r
u/ff0d4ddo

duznueckre 1 XUMUYECKHE CBOMCTBA
Bonopoaa. [Ipumenenne Bogopoaa

bubanoreka
LHOK
https://m.edsoo.r
w/ff0d4ddo

ITonsATHE O KUCIOTAX U COJISIX

bubnauoreka
[HOK
https://m.edsoo.r
w/ff0d50d2

Crnioco0pl nosty4eHus BOAOpoJia B
naboparopun

bubanoreka
LHOK
https://m.edsoo.r
w/ff0d4ddo

[IpakTrueckas padota Ne 4 o reme
«ITonyuyenue u cobupanue BOAOPO/a,
W3Yy4YEHHE €ro CBOICTBY

bubanoreka
LHOK

https://m.edsoo.r
w/Aff0d4f42

Momnsipablii 00b€M ra3oB. 3aKOH
ABorazipo

bubnmoreka
[HOK
https://m.edsoo.r
u/ffod542¢




Brrurciienus 00bEMa, KOJIMUeCTBa

bubmmoreka

BEII[eCTBA ra3a Mo ero M3BeCTHOMY HOK
. https://m.edsoo.r
KOJINYECTBY BEIECTBA WIIK 00BEMY WF0d5540
Boruncnenus o00bEMOB razos 1o bubmmorexa
YPaBHEHHUIO pEaKuy Ha OCHOBE LOK
3aKOHA 00BEMHBIX OTHOIIICHUH ra30B hitps://m.cdso0.r
u/ff0d5708
bubnuoreka
®duznyeckre 1 XUMHYECKHE CBOMCTBA LIOK
BOJbI https://m.edsoo.r
w/ff0d587a
bubnmoteka
CoctaB ocHoBanuii. [Tonsitue 06 LIOK
WHJMKATOpax https://m.edsoo.r
w/ff0d59¢e2
Bopna xak pacTBOpuUTES. bubnuoreka
HaceimieHHbie 1 HEHACHIIIEHHBIE LIOK
pactBopbl. MaccoBasi 1015 BellleCTBa https://m.edsoo.r
B pacTBOpe wff0d5b40
[IpakTuyeckas padora Ne 5 o Teme bubnuoreka
«ITpuroroBienue pacTBOPOB ¢ I[HOK
ONpeIeIEHHON MacCOBOU J10JIEH https://m.edsoo.r
PacTBOPEHHOTO BEIIECTBA» w/ff0dSeba
bubnuoreka
KontponsHas pabora Ne2 o reme LIOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.r
w/ff0d6342




buobmmoreka

Oxcuipl: cocTaB, KIacCUpUKaIMs, L[IOK
HOMEHKJIaTypa https://m.edsoo.r
uw/ff0d664e
. bubanoreka
[TonyueHue n XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U HOK
https://m.edsoo.r
aM(bOTEepHBIX OKCHJIOB WF0d664c
bubnuoreka
OcHoBaHHS: COCTaB, KJIaCCU(DUKALINSA, L[IOK
HOMEHKJIaTypa https://m.edsoo.r
uw/ff0d67ca
bubnuoreka
[Tony4yenue U XuMHUYECKHUE CBOMCTBA LIOK
OCHOBaHUM https://m.edsoo.r
w/ff0d67ca
bubnuoreka
Kucnotsr: cocras, kinaccuduxars, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0dfee2
bubnuoreka
[Tony4yenue n XuMHUECKHE CBOMCTBA HOK
KHUCIIOT https://m.edsoo.r
u/ff0dfee2
bubnuoreka
Conu (cpeaHue): HOMEHKIATypa,
[HOK

CHOCOOBI TIOMYUYEHUS, XUMHUYECKHE
CBOMCTBA

https://m.edsoo.r
u/00ad9474




IIpaktudeckas padora Ne 6. Pemienue bubnuoreka
SKCIEePUMEHTAIBHBIX 3aJa4 II0 TeME HOK
«OCHOBHBIE KJIACChl HEOPTraHUUECKUX https://m.edsoo.r
COEMHEHUI 1u/00ad9b7c
bubnmroreka
['eneTnueckas cBsI3b MEXIy Kilaccamu LIOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.r
u/00ad9as50
bubnmoreka
O0o001IeHre U cHCTeMaTU3aIus LHOK
3HAaHUH https://m.edsoo.r
1/00ad9cb2
Kontponbnas padota Ne3 mo teme bubmotexa
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX HOK
coenuHeHun" hitps://m.edsoo.r
u/00ad9¢la
[TepBbIe MOMBITKY KIaCCHPUKAITUN bubamotexa
XUMUYECKUX deMeHTOB. [lonaTue o HOK
https://m.edsoo.r
TPYIIax CXOIHBIX AIEMEHTOB W00adoffa
[Iepnonnueckuil 3aKOH U bubnuoreka
[lepnoauueckas cucrema I[HOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.r
Menneneena uw/00ada52¢
bubnuoTeka
[HOK

[Iepuonsl, Tpynnsl, MOATPYIIIBI

https://m.edsoo.r
u/00ada52¢




buobmmoreka

Crpoenue atoMoB. CocTaB aTOMHBIX LHOK
snep. M3oronsl https://m.edsoo.r
u/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK bubsmotexa
aTOMOB 3J1eMeHTOB [leprnoauueckoii HOK
cucremsl JI. 1. Meneneesa hutps://m.cdso0.r
u/00ada6bc
XapakTepucTUKa XUMUYECKOTO bubnuoreka
3JIEMEHTA 110 €r0 II0JIOKEHUIO B HOK
[Tepuonnueckoii cucreme /JI. U. https://m.edsoo.r
Menneneena u/00ada824
3nauenue [lepuoanueckoro 3akoHa bubaunoreka
JUISL pa3BUTHUS HAYKH U NIPAKTUKU. [I. [HOK
N. MenaeneeB — y4€HbIi, II€1aror 1 https://m.edsoo.r
TpaXkJaHUH u/00ada%96e
bubnuoTeka
DIEeKTPOOTPHUIIATETFHOCTh ATOMOB IIOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.r
u/00adaab3
bubnmroreka
HNonnas xumuueckas CBsi3b HOK
https://m.edsoo.r
u/00adac34
KoBanentHas nonsipHasi XuMu4eckas bubnuoreka
CBSI3b HOK

https://m.edsoo.r




u/00adaab8

bubanoreka
KoBanenrtnas nenomnsipHas HOK
XUMHUUECKasl CBSI3hb https://m.edsoo.r
u/00adaab9
Bbubnuoreka
CrelneHp OKUCIEHNS HOK
https://m.edsoo.r
u/00adae28
bubanoreka
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE LIOK
peakuuun https://m.edsoo.r
u/00adb076
Bubnmoreka
O LHOK
KHACJIATEIN U BOCCTAHOBUTEIN
https://m.edsoo.r
u/00adb076
KonTponbaas pabota Ne4 mo Teme bubsmotexa
[HOK
«Ctpoenne atoMa. XuUMHUUYECKast
https://m.edsoo.r
CBA3LY 1/00adb486
Buobnmoreka
PesepBHrlit ypok. O6001eHue u IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.r
u/00adb33¢
bubnuoreka
PesepBHeIil ypok. O000IICHHE 1 LIOK
cUcTeEMaTH3alus 3HaHu! https://m.edsoo.r
u/00ad9cb2
PezepBHblit ypok. O0001eHne u bubnuoreka




cHCTeMaTHu3alus 3HaHUH

[[OK

https://m.edsoo.r
u/ff0d61c6
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9 KJIACC

Ne KoauuecTBO yacoB
JIeKTPOHHDbIE
JlaTa P
KonTpoan nuppoBbIe
Tema ypoka Bce IIpakTnuec H3Y4YeH
HbIE o0pa3oBaTejibH
ro KHue padorpl | HA
L padoThI ble pecypchbl
[lepuoauueckuii 3aK0H. Bubnuoreka
[lepuoanueckas cucrema 1 LIOK
XAMUYECKHX 351eMeHToB J[. U. https://m.edsoo.ru
Menneneena /00adb59e
3aKOHOMEPHOCTH B bubnuoteka
W3MEHEHNH CBOMCTB | LIOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru
IIEPBBIX TPEX MEPUOJIOB /00adb6b6
Bbubnuoreka
Knaccudukanus u OK
HOMEHKJIaTypa 1 1
https://m.edsoo.ru
HEOPraHUYECKUX BEIIECTB 100adb7e2
. Bubnnoreka
Bunber xumMuaeckou CBSI3U U OK
THUIIBI KPUCTALTHYECKUX 1 1
. https://m.edsoo.ru
eIIETOK
p /00adbac6




KonTponbhas pabota Nel mo
teme «IloBTOpeHHE U
yriyOJieHue 3HaAHUI
OCHOBHBIX Pa3JIeNioB Kypca 8§
KJIacca

Knaccudukanus xuMuaeckux bubnmorexa
peakuuii Mo pa3InyHbIM HOK

https://m.edsoo.ru
fprsHakam /00adbeb0
[TonsiTe o ckopoctu bubnmnoreka
XUMUYECKON PEaKIUN. I[HOK
IToHsAITHE O TOMOTEHHBIX U https://m.edsoo.ru
TE€TEPOTCHHBIX PEAKIUIX /00adbe9a
IlonsTHE 0 XUMHUYECKOM
paBHOBecHH. PaKTOPHI, bubnmoreka
BJIUAIONINE HA CKOPOCTH LHOK
XUMHUYECKON PEAKLIU U https://m.edsoo.ru
II0JIO’KEHNE XUMHUYECKOTO /00adc28¢
paBHOBECHS

Bubnuoreka
OxucauTensHo- [HOK
BOCCTAHOBUTEIIBHBIE PEAKIINH https://m.edsoo.ru

/00adcade
Teopus 37€KTPOIUTUYECKON EI/?EI/IOTCK&

nuccormannu. CUIbHBIE U
CI1a0bIe AMEKTPOIIUTHI

https://m.edsoo.ru
/00adcd68




bubmmoreka

HNonnble ypaBHEHUS peakuuii HOK
https://m.edsoo.ru
/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT
. bubnnoreka
Y OCHOBaHHUU B CBETE
npeACTaBICHUH 00 LOK
. https://m.edsoo.ru
AJIIEKTPOIUTUUECKON 100add5d8
JIHCCOIHAIAN
XuMHYeCKUe CBOMCTBA COJIEH Bubnuoreka
B CBETE MpECTaBICHUI 00 ILHOK
AJIEKTPOJIUTUYECKOMN https://m.edsoo.ru
JHCCOIIMAIINH /00add8b2
bubnuoreka
[TonsTue o runponuse conen HOK
https://m.edsoo.ru
/00add9d4
Bubnuoreka
O60061eHue u HOK
CHCTEMAaTHU3alls 3HAHUI https://m.edsoo.ru
/00addd12
[IpaxTuyeckast padora Ne 1. bubamorexa
HOK

«Pemenue
AKCIEPUMEHTAIBHBIX 33724

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




KontponsHast padora Ne2 o bubnuoreka
TeMe «DJIEKTPOIUTHYECKAS] HOK
nucconmanuga. XuMHUIecKue https://m.edsoo.ru
peaKLuu B paCTBOpax» /00addecO
OO11ast xapakTepucTHKa bubmorexa
rajJloreHOB. XUMHYCCKHE HOK

. https://m.edsoo.ru
CBOICTBA Ha IPUMeEpE XJI0pa 100addfe?
Xnoposogopona. ConsHas bubnuoreka
KHCJIOTa, XUMUYECKUE LHOK
CBOICTBA, MOJTY4YEHHUE, https://m.edsoo.ru
pUMEHEHHE /00ade104
[TpaxTrueckas paborta Ne 2 o bubnmoreka
teme «Ilomyuenue consanon LIOK
KHCIIOTBI, U3y4YeHHUE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
Brrunciienus 1o ypaBHEHHUSIM bubnuoreka
XUMUYECKUX PEAKLUH, €CIIH I[HOK
OJVIH U3 PEAreHTOB JIaH B https://m.edsoo.ru
U30BITKE /00ade488

bubnnoreka

OO1m1ast xapakTepuUCTHKA LHOK

snemeHToB VIA-rpynmsl

https://m.edsoo.ru
/00ade64a




AnnorponHsie MOAU(UKAIUT bubnuoreka
cepbl. Haxoxnenue cepsl u e€ I[HOK
COCIMHEHUM B IIPUPOJIE. https://m.edsoo.ru
XHUMHUECKUE CBOMCTBA CePbl /00ade64a
bubnuoreka
CepoBoaopo1, CTpoeHue, OK
bu3nueckue U XMMUYECKHe 1
. https://m.edsoo.ru
CBOIicTBa
/00ade802
Oxkcuabl cepol. CepHas bubnuoteka
KUCJIOTa, (PU3UYECKUE U LOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru
pHUMCHEHHE /00adea28
XVMHYECKHE pEeaKlny,
JIEKaIUE B OCHOBE
bubnnoreka
HPOMBIIIJICHHOTO CIIoco0a OK
IIOJIyYEHUS CEPHOM KUCIIOTHI. 1
x https://m.edsoo.ru
MMHUYECKOE 3arps3HEHHE
. /00adec8a
OKpYy Karollen cpenbl
COEIMHEHUSIMH CEPBI
bubnuoreka
Beruucnenue MaccoBoil 1011 LHOK

BbIXO/Jla MPOAYKTa pCaKIIun

https://m.edsoo.ru
/00adec8a




OO61as xapakTepucTUKa

bubnuoreka
351eMeHTOB VA-rpynnsl. A3oT, OK
pacrpocTpaHeHue B MPUPOJIE, 1
b https://m.edsoo.ru
M3UYCCKHUE U XUMUYECKUE
. /00adeeab
CBOMCTBA
bubnmoreka
AMMHUak, ero Gpu3n4ecKue u OK
XUMHUYECKHE CBOMCTBA, H
https://m.edsoo.ru
MOJTy4YEeHHE U TPUMEHECHHE
Y p /00adf004
bubnuoreka
[TpaxkTrueckas paborta Ne 3 o OK
teMe «lloyyenune ammuaka, 1
. https://m.edsoo.ru
HM3y4YEHHUE €TI0 CBOUCTB)
v /00adf180
.. bubnuoreka
A3oTHas KUcCIIoTa, eé OK
buznyecKkue 1 XUMUIECKHUE 1
B https://m.edsoo.ru
CBOIiCTBa
/00adf306
Hcnonp3oBanre HUTPATOB U
CoJIe aMMOHHUS B KQ4eCTBE bubnuoreka
MHUHEPaIbHBIX yI0OPECHHA. HOK
XHUMHUYECKOE 3arpsA3HECHUE https://m.edsoo.ru
OKPY’KaroIIeH CpeIbl /00adf518

COCAMHCHUAMU a30Ta




®dochop. Oxeun docdopa (V) bubnmoreka
u pocdopHas KucIoTa, HOK
¢du3nuecKre 1 XUMUYECKHE https://m.edsoo.ru
CBOMCTBA, OIyYEHHE [00adf68a
Ucnonb3oBanue hocdaToB B bubnuoreka
KaueCTBE MHUHEPATbHBIX HOK
yaoOpeHuit. 3arps3HeHHE https://m.edsoo.ru
IPUPOTHOH cpenbl pocharamu /00adfc20
bubnmnoreka
VYrnepoa, pacupocTpaHEeHUE B OK
npupojie, pu3ndecKue u ﬁtbS‘//m edsoo.ru
XHMUYECKHE CBOICTBA 00adfdoe
Oxkcupsl yraepoaa, ux
bubnuoreka
bu3NYECKUE U XUMUIECCKHUEC OK
CBOMCTBA. DKOJIOTHUECKUE ﬂt Jimed
https://m.edsoo.ru
npo0JIeMbl, CBSI3aHHBIC C /00adfebe
okcuaom yriepoaa (IV)
bubnuoteka
LHOK

YroapHas KUCIIOTa U €€ COJIN

https://m.edsoo.ru
/00ae006¢




[Ipaktuyeckas padora Ne 4 o

" bubnnoreka
teme "[lomyyenue
HOK
YIJIEKHUCIIOTO rasa.
K https://m.edsoo.ru
adeCcTBEHHas PeakIusa Ha
peaxtt /00ae027e
KapOoHaT-1oH"
bubanoreka
[TepBoHauanbHbIE TOHATHUS 00 OK
OpraHUYECKUX BELIECTBAX KaK I
https://m.edsoo.ru
0 COEIUHEHUAX YIIEPOaa
A YHIEpon /002e054e
Bubnuoreka
o HOK
Kpemuuii u ero coeguHeHust
https://m.edsoo.ru
/00ae080a
[Ipaxtuyeckast padota Ne 5.
Bubanoreka
Pemenue
HOK
HKCIIEPUMEHTAJIBHBIX 3a/1a4 10
B . https://m.edsoo.ru
TeMe «Baxueinme
/00ae0bf2
HEMETAIBI U UX COETUHEHUS))
bubanoreka
KonTtponbsHas padora Ne3 mo
HOK

TeMe «Baxkueinmue
HEMETAJLJIBI U UX COEOUHEHU

https://m.edsoo.ru
/00aelel8




OO01mast xapaKTepUCTHKA
XUMHWYECKHUX DJIEMECHTOB —

MeTauIoB. MeTaninueckas bubsmorexa
CBSI3b U METAJJINYECKAs HOK
. https://m.edsoo.ru
KpUCTAUTMYECKas pPEIIETKa. 100ae103e
du3nYeCcKre CBOKMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA bubnuoteka
METAJLIOB. LHOK
DIEKTPOXUMHUYECKUHN PSif https://m.edsoo.ru
HaIpsKEHUH METAIIIIOB /00ael156
O6111e cnocoObl MOTyYeHUS
MeTaiioB. CruiaBhl. bubnuoreka
Bpruncienus 1o ypaBHeHUAM HOK
XUMUYECKUX PEAKLUH, €CIIH https://m.edsoo.ru
OJIMH U3 PEAreHTOB COJICPIKUT /00ael156
MIPUMECH
bubnmoreka
[TonsTue o xoppo3uu HOK
METAJLIOB https://m.edsoo.ru
/00ae1278
Bubnuoreka
[llenounbie MeTaTIIBI HOK
https://m.edsoo.ru
/00ae14b2
OKCHIBI ¥ THIPOKCHUJIBI bubnuoreka




HaTpu U KaJlusd

HOK
https://m.edsoo.ru

/00ae14b2
bubanoreka

[I1esr0o4un03eMENBbHBIE METAILIBL HOK

— KaJbIIMH U MarHUH https://m.edsoo.ru
/00ael5e8
Bubanoreka

Baxueime coemuHeHN I[HOK

KaJIbIIUSA https://m.edsoo.ru
/00ael5e8

O060061EeHE U

CUCTEMAaTH3aINsI 3HAaHUH
Bubnuoreka

JKEcTKOCTH BOZBI U CIIOCOOBI LIOK

e€ yCTpaHeHHUs https://m.edsoo.ru
/00ac1886
Bbubianoreka

[Ipaktuyeckas padora Ne 6 o

— HOK
TeMe "JKECTKOCTH BOALI U
METONLL €8 VCOThaHeHMs" https://m.edsoo.ru
A yerp /00aelae8

bubanoreka

AmoMuHUH HOK
https://m.edsoo.ru
/00aelc64
Bubanoreka

AmdotepHbIe cBOICTBa LIOK

OKCHJIA U TUJIPOKCUIA

https://m.edsoo.ru
/00aelc64




Bbubaunoreka

K
Keiaxezo 1o
https://m.edsoo.ru
/00aec1d86
Bbubauoreka
OKcuapbl, THAPOKCUABI U COTH ]_[OK
xenesa (II) u sxenesa (11I) https://m.edsoo.ru
/00ae35e6
0O000m1eHnEe 1
CUCTEMATH3AaUI 3SHAHUI
[IpakTryeckast padora Ne 7.
Bbubaunoreka
Pemmenne
LHOK
AKCTICPUMEHTAIIbHBIX 3a/a4 110
Teme «BaxkHelre MeTaiuibl U R
/00ae3de8
AX COEOUHEHUD)
Beruucienust mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH, CCITH
Bbubanoreka
OJIMH U3 PEareHTOB JaH B
HOK
U30BITKE UITU COACPKUT
MpUMECH. BeIaucieHus hupssmadsoo.nc
P ' /002e1750

MacCOBOM JOJIM BBIXOJa
MpOoAYyKTa pCaKunu

O060061IEHE U
cUCTEMAaTU3al U 3HAHUN




KonTtponbHas padora Ne4 mo

6
5 TeMme «Bakuelnme MeTanisl U 1
UX COEIUHEHUD)
Bubaunoreka
BemectBa u maTepuansl B
6 MOBCEIHEBHOU XKU3HU 1 HOK
3 https://m.edsoo.ru
HejoBeKa /00ae3£50
bubanoreka
6 XUMHUYECKOE 3arpsi3HEHUE | HOK
4 | okpyxarolen cpeabl https://m.edsoo.ru
/00ae4270
Bubnuoreka
6 | Ponpb xumuu B perieHuu | LIOK
5 | D2KoJIOTHYECKHUX MpodieM https://m.edsoo.ru
/00ae4270
Bbubnuoreka
6 | PesepBHbIil ypok. O600mICHNE 1 LIOK
6 A CUCTEMATH3alus 3HAHUI https://m.edsoo.ru
/00ae0d0a
Bubnuorexa
6 | PesepBHbIil ypok. O000mIEHNE | ITOK
7 U cUCTeEMAaTH3alus 3HaHUI https://m.edsoo.ru
/00adb33c
Bbubauoreka
6 | PesepBHrbIit ypok. O6001mIeHNE ] LIOK
8 U CUCTEMATHU3alUs 3HAHUI https://m.edsoo.ru
/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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