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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEMIIUHU MPENnoaaBaHusl yaeOHOTO mpeameTa « XuMuUs»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMuM Na€T MpEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, OMPEAEISIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3yapTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHHM CIY)KUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACcTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMTYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIEesITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTIOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroIInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpa3oBaHHe 00YJaAIOIINUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONIPENEIEHHOM dTane €€
pa3BUTHSAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHI XUMUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHEIbHBIX 3HAUYUMBIX TOHSITHHI
OPraHUYEeCKON XUMUH.

CtpykTypa coaepkaHusi MpOrpaMMbl N0 XUMHUHU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUH O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLMUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKON CBSI3H;

— TpeACTaBICHUM 00 HICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnduecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MTOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIOJNHSS (YHKIIMKW OOBSICHEHHUS | MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIONIECH HAYYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKHUX TMOJOKCHUM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TPU H3YyYECHUH BEUIECTB MU
XUMHUYECKUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHHMM TPaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE
3HAYEHUE MPUOOPENH TaKHE LI, KaK:

— (¢GopMHpOBaHHE WHTEIUIEKTyalbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOY4YeHHMs Ha CHCTEMaTHYeCKOe TMpUOOIIeHHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON EATEIBHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecIedeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOITUMHUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaoIlIero MHUpa, MCIOJB3Ysl 3HAHWS W OIBIT, MOJyYEeHHBIC MPH H3yUYEeHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TIOBCEIHEBHON >KM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHYECKUX OTHOIIEHUH,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHUW Ui BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWMIIsl U HANPABICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKA. XUMHSI B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeTonax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DSJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuUTENnbHAs MOJIEKYJIsIpHAasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYeCKUe U XUMHUYECKUE SBJICHUS. XUMHUECKasd pPeakus U €€ MPU3HaKH.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XMMHUYECKUE ypaBHEeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUid (COeTMHEHMS, pa3JI0KEeHUS, 3aMeIlIeHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, paBuiIaMu paboThl B TaOOpATOpUU U
npuémMamMu oOpaleHus: ¢ JIabopaTOpHBIM 00OPYIOBAHUEM, U3YYCHHUE M OMHCAHHE
(bu3MYecKuX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAONIOJCHHE
¢bu3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, MPOKAIUBAHHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeHCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB pPa3JeICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadus, MPOBEACHNE OUYUCTKH MMOBAPEHHOM
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapocTepKHEBBIX ).

BaxHelllne npeacTraBuTe 4 HCOPraHUYECKUX BeElIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. HaxokneHue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCIOpoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKUE ¢ XHUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHabiii 00bEM razoB. Pac4€Thl Mo XUMHUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble M HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZi€ U B KU3HU 4yesoBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHbIC, aM(oOTepHbe) U
HecosneoOpazyronue. Homenknatypa okcugoB. Du3WUecKUEe W XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHHUE COMIEPKaHUs KUCIOpOJa B BO3AYyXe, MOTy4YCHHUE,
coOupaHure, pacrno3HaBaHWE M HW3YyUYECHHE CBOWCTB KHUCJIOpPOAA, HAOJIOJICHHE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpasllaMu OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACNO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIETOBAHUE OCOOCHHOCTEM PpACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPHAJIOB),



WCCJICIOBAHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOUYEH,
u3ydyeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHy, peaklUHWil HEUTpalh3aluH, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pAacTBOpPA COJIM, PEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHEeWIne KIacChl HEOPraHUYECKHUX
COCTMHEHUI».

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKAs CBSA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOPhIE 00pa3yoT aMpOTEPHbBIE OKCHIbI
Y TUIPOKCUIBI.

[lepnognueckuit 3akoH. [lepuoandeckast cucTeMa XUMUYECKHUX dJIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumudeckux 3emMeHToB 1. . Menneneesa. [lepuoas
u rpynnbl. OU3nUecKuil CMBICI MOPSAKOBOIO HOMEpA, HOMEPOB IIEpUOAA U
IPYIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIIEMEHTOB
[Tepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepuUCTUKA XHUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuto B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajiiyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIaM 1 NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHass (TOJIIpHAsT UM HEMOJIIPHAs) CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKucCIEeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Meosicnpeomemmnule cea3u



Peanuzanusi MEeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBEHHO--Hay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUNIHOCTh, HAOJIIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHYecKasi peaKkius

[lepnognueckunii 3akoH. [lepuoandeckast cucTreMa XUMUYECKHUX dJIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJIOB, Kalus, KaIbLU U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3H. THIBI KPUCTATIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIrioBomy 3ddekty, 1o
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHe 0 TOMOTeHHBIX M IreTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[losTre 0 XuMHUYECKOM paBHOBecUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJICKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN pEeaKIuu. CocraBiienue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CreneHs aucconuanuu. CUIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUs MPOTEKAHUS PEeaKIid HOHHOTO OOMEHa,
MOJHBIE W COKpAalll€HHbIE HMOHHBIC YypaBHEHHUs peaknuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM MW COJIGM B CBET€ TMPEJACTABICHUNH 00 3JIEKTPOJIUTHUUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHSATHE O THAPOIIU3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKOW peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpoOllecCa TUCCOIMAIIMU KHCIOT, IIEJIOYed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaliOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuu  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OO6mast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/UlaMu, IIeio4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, IMOJIy4YeHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBeKa. BakHeuIne XJIOpUIbl U UX
HaXOXJICHUE B MMPUPOJIE.

Ob6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBHUYECKHE U
XUMHUUYeCcKue cBoMCTBA. OKCHABI Cepbl KaK MPEACTaBUTENN KUCJIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckne). XWMHUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYeHHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Colau CEpHOM KUCIOThI, KAYECTBEHHAS peaKkUus Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHpPoAE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CcpeAbl COCIUHEHHSIMH Cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CITOCOOBI €0 MPEI0TBPAIICHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
duznyecKkrue u XMMHUUECKHUE CBOMCTBA, OMy4yeHne U npuMeHnenue. Conn aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYeCKOe 3arpsi3HEHUE OKPYKAIOIMIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aJoTpornHbele Monupukauuu ¢docdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciora, Pu3ndecKkue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue pocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCIECHMUS.  YIVIEpOJA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpAcIpoOCTpaHEHWEe B MNpupoae, (U3MUEecKUe U XUMHUYECKHUE
cBoicTtBa. Ancopbuusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHbBIE C OKCHJIOM
yraepona (IV), rumoreza rinoGanbHOTO TOTEIUICHUS KJIMMaTa, IMMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHUE CBOMCTBA,
NnoJlydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBojgax — U Ux
poJiMi B JKH3HM YEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOICTBA, IMOJYyYEHHE H
npuMmenenne. CoenuHeHHs KpeMHUs B mnpupoge. OOmue mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITYy, B IIPOMBIIUICHHOCTH. BakHeWIMe CTpOUTENbHbIE MaTEepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHON JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NUeCKHe M XUMHUYECKHE CBOWCTBA
TraJlOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(hat-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COeOUHEHUH (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOWCTB aMMHakKa, MpPOBEACHHUE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPU3HAKOB
UX MPOTEKAHHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3Y4YCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moly4eHue, COOMpaHue, paclio3HaBaHUE U H3Y4YECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MpOBEJACHUE KAUECTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauIbl M UX COCTMHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. Ou3nyeckue U XMMUYECKHE CBOMCTBA MeTasuioB. OO0Iue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emMenbpHble METAUIbI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3NUECKUE U XMMUUYECKHUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTKkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AltoMuHUN: TTookeHre B [leproindeckoid CucTeMe XUMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3IEMEHTOB /1.
. MenpneneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U coyn kenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHHUS Kee3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHsA, aIFIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGnrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 M0 TeMe «Baxknenime
METaJlJIbl U UX COCMHCHUS.

XuMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYyKarouled cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpatus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3yuyeHne oOpaslloB MaTepualioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3ed MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUMN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEINPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzrka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, BJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacCTBOP, PACTBOPUMOCTbD, KpUCTALTUIECKas
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, 3KOCUCTEMA, MHHEPATbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEPANbl, TOPHBIE MOPOJBI,
[10JIE3HbIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOILEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIMAIN3ALIUN 00yYaIOIIUXCSl.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXKalrOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUM H
pacIIMpPEHUE OMBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprMoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAJIBHBIX HOpPMax M NpaBUJIaX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHUJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MNpU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBIIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEcCe OTOW Y4YEeOHOM JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMOBEAEHUME M TIOCTYNKH CBOMX TOBApULIEH C TO3ULHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XWUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKHM WU COCTaBISIOLINE
OCHOBY JJI1 IOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HE0OXOauMble Ui OOBSCHEHUS HaOJII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMHU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHIO W TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOSKTHOW M  HCCIIEIOBATEIIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCJICACTBUU U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuil O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

HWHTEpEeC K MPAKTUISCKOMY M3YYCHHUIO TPOPECCHil U TPyia pa3IundHOTO poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHusl ¢ YYETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCcrnenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOJecCHOHaIBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOAC KaK HCTOYHHUKY
J)KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOTO MOBEICHUSI PU pabOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YIPOKAIOMIMX 3JJ0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIydaeMble TPU M3YYCHUH XUMUH, IS
pelIeHns 3aa4, CBSI3aHHBIX C OKPYKAIOIIEN TPUPOIHON CPEIOH, JJIs TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M IMyTeld WX PEeLIeHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHHKAaTUBHOW U COLMAJIBHOMN ITPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTanmpeaMETHBIX pE3YJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIECHAyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEPCAIbHBIC yUeOHbIC EUCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OECIeunBarOT (PopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jilornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACIATH WX XapaKTEpHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PAaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YEHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUS (MHAYKTHUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATh B TpOIECCEe TMO3HAHMUS TMOHATUS (TPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUd — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3y4aEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETCHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4Hble METOIbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
o0nacTh MCHOJB30BaHUS  HMH(POPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMANIBHYIO (DOpMY IPEACTABICHUS HH(DOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpPOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON I€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAKOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe NeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIdM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEILHOMN
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOT0 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a0b0paTOpHOI pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4€OHOIO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHSA:

YMEHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JCHUCTBUWA MPU BBINOJHEHUM 33JaHUM C Yy4ETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJI30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuIecKkue I TPeAMETHOW obmacth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWA, €ro HMHTEepIpeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHUS, XUMHUYECKasl peakius, KiaccuPUKaius peakiui: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiin,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTalb, PAJAUYC
aToMa, XUMHUYECKasi CBS3b, MOJSPHAs U HEMOJISIpHAs KOBAJICHTHAsI CBSI3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSIThH 3TU TIOHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBiE€HHS (Hopmys
BEIIECCTB U YPABHEHUN XMUMUUYECKUX PEAKIIHM;

e ONpENENATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIcH [lepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTajpo;

e ONUCHIBATH W XapakTepuzoBaTh TabMuuHyr0 ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh TIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OoNbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabnmune «llepuonnyeckas cuctema xuMudeckux osiementoB . U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YrciIo JICKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKkuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XMMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHNE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITUN;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHONU NEATeITbHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHUEe, CUCTeMaTU3aluio, KiacCcUu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHYECKUX PpEaKIMil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHUEe, MOJCIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN 1 MBICTIECHHBIN);

ClIeoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCCOBOHM JI0JIE PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IMIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTanent, METUIOPAHXK U JPYyTHUe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYEeCKasl CBs3b, TEIUIOBOU d(PdekT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAsI, MOHHAS,
MeTaJuInuecKas), KpHUCTAIUIMYEeCcKas pemeTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeabHO OMyCTUMAs
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢dopMmysaMm, BUA XUMHUYECKOM
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepmommueckoro 3akona JI. U. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATH U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoi CUCTEMbl XHMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpymnna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», manbie u  OoibIIMEe MEPUOJBI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUUYECKHE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEIJIOBOMY 3P (hEKTy, MO0 W3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNHUCAHUE
MpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JUCCOLUUALMU  KHUCIIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHUTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaiaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO H  MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO JIOJIFO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  O0OpYJOBaHHEM, a TaKXe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMpaHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIUH,  TOATBEPKIAIOIMIMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTNEpAlMU MBICIUTEIBHON JEATeTbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTH3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoauuecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuoreka [{OK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yeoBeKa

12 BerectBa 1 xuMu4eckue 15 | bubnunoreka LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnunorexa LIOK

' U COJIAIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 | | but6mmoreka [IOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJTIACCHI 1 1 | bubnuotexa [JOK

’ HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paszgen 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /I. U. MenageneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX d51eMeHToB []. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

12| e g buGmorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie  IlpakTuueckue (wpp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO 1 XUMHYECKHE PeaKIUN
11 [ToBTOpEeHUE U yrinyoieHne 3HaHu 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLINAIIHS. g | | bubmmoreka [JOK
’ XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbI M HX cOeIMHEHHS
21 OO0mas XxapakTepuCcTUKa XUMHUECKUX 4 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. P https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
23 aneMeHTOB VA-rpymimsl. A30T, Gpocop u ux 7 1 bubmmorexa [IOK
’ Py ) ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakKTepuCTUKa XUMHUECKUX
2.4 anemeHToB [VA nbl. YIIEpOoa U 8 1 2 Bubmmorexa [IOK
’ . TPYITBL. PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTasIbl M X COCIUHEHU S

. bubnmorexa [IOK
3.1 Obuwme cpoiicTBa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxueime MeTauibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 B aTepHalIbl B )KU3HU YeJIOBEKa 3 bubmorexa HOK
' CHICCTRA 1 MATep hitps://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubnuoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

| IIpeamer xumun. Poiap XUMUHU B KU3HA | bu6mmoreka [JOK
yeJjioBeKka. Teja U BellecTBa https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 [lonsiTHe 0 METOIaX O3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padora Ne 1 «IIpasuna

3 paloThI B 1a00paTOPUU U PUEMBI | bubnuorexa [IOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 brbmorexa HOK

a ! (Ha prMep hitps://m.edsoo.ru/ff0d28¢8
OUYMCTKHU TOBAPEHHOU COJIM )»
bu6mmorexa [IOK
6 ATOMBI U MOJICKYJTBI 1
Y https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U ClOXKHBIE BENIECTBA 1 Bubmmorexa LIOK

p B https://m.edsoo.ru/ff0d2a6c¢c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 nosmotexa Il

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
umeckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Moib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBUs IPOTEKAHUS bubnnoreka [JOK
XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
HHecTBa o yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmss XuMuueckux peakiuii
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmmorexa LIOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IIeHne u bubmmorexa [OK
H AT, H hitps:/m.edsoo.ru/ff0d40c4
cUCTEeMaTu3alus 3HAaHUI
20 KonTponbhas padora Nel mo teme bubnnorexka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubmuoreka [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsl MostydeHus KUCIopoia B
bu6mmoreka [JOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HCI-§I/IG(1];03 . a, CIOCOOBI Zro bubmmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydenue u cobrpanme KUCIOpoia bubmmorexa [TOK
" o P PO, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bu6nuoreka [IOK
BemecTBo. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
73 Du3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorekxa [IOK
29 [ToHsTHE O KHCIIOTAX U COMAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0pI TTOTy4eHHsT BOAOPO/Ia B bubmuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmunorexa [JOK
31 «ITonydenue u coOupanue BOIOPOa,

W3y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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ModsipHbIii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruuciennsa o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [OK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
bubmuorexa [JOK
34 YPaBHEHUIO pEaKIMM Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckre 1 XMUMHYECKHE CBOMCTBA bubnuoteka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Torstre 06 bubmmoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbIe
37 W HEHACHI peHHLIE acTBOpbl. MaccoBas bubmmorexa [TOK
B PacTBopaL https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
18 «I[Ipurorosienue pacTBOpoB C bubnuoreka [IOK
ONpeAcIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 KonrtponbHas pabora Ne2 o reme bubnnorexka [HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KJIacCUpUKAI, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéBFI) TIOJI )eHI/ISI XI/IMI/I‘IZ(I:)KI/Ie bubmorexa HOK
¢ YHCHI, hitps://m.eds0o.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI
43 ['eneTnveckas CBsI3b MEXY Ki1accaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9as50
bu6mmoreka [JOK
49 O06o001IeHre B cucTeMaTH3ays 3SHaHUH
m 1 https://m.edsoo.ru/00ad9cb2
KonTtponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa LIOK
o p https://m.edsoo.ru/00ad9ela
COeIUHEHN
IlepBrIe MONBITKH KJIaCCU(DPUKAIIUN
51 XI/II\I?II/IHCCKI/IX 3JIEMEHTOB ?IOHHTI/IG 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepnoaudeckas cucreMa XMMHYECKHAX bubmiorexa HOK
p https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuoapl, rpynibl, HOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI09EK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [OK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTr0
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Horast xuireckas coasb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOSIpHAS XUMHUYECKast bubnmorexa [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens, oxncienns https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuu https://m.edsoo.ru/00adb076
64 OkucIuTeNu U BOCCTAHOBUTEIHN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 mo Teme bubnmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBS3b

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O6001IeHIE 1 | bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O000ICHHE 1 | bubmmoreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepnonnueckuii 3aKoH.
| [Tepnoguueckas cucrema | bubnnoreka [JOK
XUMHYECKHX deMeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX NMEPHOJOB
3 Knaccudukamus 1 HoMeHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4ueCcKoOM CBSI3U 1 THITBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme
5 «[ToBTOpEHNUE U yriayOaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukanus xumnaeckux | bubnnorexa [JOK
peaxkLuii 10 pa3IuyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
7 peakuuu. [ToHsiITHE 0 TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
bubmuoreka [JOK
8 DaKTOpbl, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIUN U IMOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbIE U cl1a0bie buGnnorexa LIOK
A HHarH. https://m.edsoo.ru/00adcd68
3JIEKTPOIIUTHI
11 HonHrle ypaBHEHUS pEAKIIUHA bubnmorexa LHOK
yp peaxl https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
e hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LOK
e § hitps://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 ITonsgarue o ruaponnse coaei bubmorexa LOK
AP hitps://m.eds00.ru/00add9d4
1 O0o001mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Perrenue DKkCrepuMEHTAIILHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponsHas padora Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIHUALINS bubmorexa LOK
p A HHaTHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepuCcTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubnmorera [IOK
p P https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonmydyenue coaTHON KUCTOTHI bubmmorexa [OK
v B N ’ https://m.edsoo.ru/00ade348
U3y4EHUE €€ CBOWCTB)
Boruncnenus no ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMUYECKUX PEaKUUid, €CIM OJUH U3
https://m.edsoo.ru/00ade488
pEareHToB J1aH B N30BITKE
” OO01mas xapakTepuCTHKA 3JIEMEHTOB bubnuoteka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepsl U €€ COeTMHEHUI bubnuorexa [JOK
B IIpupoie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnnorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KUCIIOTA,
25 buznyecKkrue 1 XUMUYECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIUE B
OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a
26 MIOJIyYEHUS] CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpe/ibl COETUHEHUSIMU
cepbl
7 Breruucnenue MaccoBoi JJOIM BBIXOJ1a bubmuorexa [JOK
MIPOAYKTA pEeaKIUuU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTUKa 3JIEMEHTOB bubnuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XAMHUYECKHE CBOMCTBA, MOJYYEHUE U bubmoreia HOK
> HOIYH https://m.edso0.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 o teme
30 «Ilonmydyenne aMmmuaka, u3yuyeHue ero bubmorexa HOK
N - 15V https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ pusnveckue u bubnuotexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aAMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 noOpeHuil. XuMHU4YecKoe bubmorera [JOK
YAODPEHIH: . https:/m.edso0.ru/00adf518
3arps3HEHUE OKPYXKAIOLIEH CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (I)OC(%)O pHaH KI/ICJ‘I((l))Ta (p(bgmgielxne u brbmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOJTyYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPAILHBIX YI0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
Yriepona, pacupocTpaHeHEe B

35 pu E e’ g)mnlzlec;l)/le 1 XUMUYECKHE bubmmorexa [TOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosoruyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYrosnbHast KUCi0Ta U €€ Colu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
KauectBennas peaxuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
1oH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHWYECKUX BEIECTBAX KAK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTiIepoia
40 Kpemuunii u ero coequueHus bubmnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenune

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmnoreka [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00aeQbf2
COCTMHEHUS»

Konrtponsnas pabora Ne3 o teme
42 «BaxHeie HEMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01mas XxapakTepuCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [JOK
MeTaInyecKkas KpuCTajuIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METAJIJIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUH psifg bubmmorexa LIOK

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael156
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OO61me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LIOK
yp PEAKIH, https://m.edsoo.ru/00ael156
€CJIM OJMH W3 PEareHTOB COJICPIKUT
MIpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nosmotera I
https://m.edsoo.ru/00ac1278
bu6 K
47 [Ieno4nbie METAIBI uomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00ae15¢8
50 Baxneiinme coenMuHEHNS KaJIbIUs bubmmorexa LHOK
a H https://m.edsoo.ru/00ael5e8
51 O00011eHNe U CUCTEMATU3ALIS
3HAHUN
5 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ac1886
[TpaxTiueckast padota Ne 6 o Teme
53 "YXEcTKOCTL BOABI M METOAEI €€ bubmmorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnorexa [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIN JKelle3a

bubmuorexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTH3aI
3HAHUU
[Tpaktrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Borurcnenus o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COIEPXKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccOBOM J0JIM BBIX0JIa MPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HaAHUU
KonTponbHnas padora Ne4 o teme
62 «Baxnenmme MeTalIbl U UX
COCTMHEHUS»
63 BemectBa 1 Matepuarnsl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsI3HEHUE bubnuorexa [IOK
OKpYXKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pelieHuu bubnnorexka [JOK
HKOJIOTHYECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111€HE U bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ac0dOa
67 PesepBublit ypok. O0o0mIeHNE U bubmuorexa [IOK
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cUCTeMaTH3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O6001ICHNE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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