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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QenepanbHOl pabdodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPENnoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanum.

[Iporpamma 1o xumMuu nHa€T TPENCTABICHHWE O IIENAX, OOIIEH CTpaTreruu
OoOy4eHMs, BOCTHTAHHWS U Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNIbHOE npeaMETHOE coliepKaHue,
npeaycMaTpuBaeT paclpeeleHue ero Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MPOrpaMMbl IO XHMHUH, OINPENENSAET KOJWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEepUCTUKU COJlepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YUEHHS] XHUMUU C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OMNpenenser BO3MOXKHOCTH MpeaMmeTra  JUJis
peann3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKKe TPEOOBaHHM K
pe3yabTaram 00yueHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEIBLHONU JEATEIbHOCTH OOYYalolerocs IO OCBOCHHIO
y4eOHOTr 0 co/iepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHS
00ydYarolerocsi, ero MpeACTaBICHU O MaTEpUATBLHOM €IUHCTBE MHPA, BAXKHYIO
poiib UrparoT (QopMUpYEeMble XHMHEW MNPENCTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
mpo0JIeM YCTOWYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOHM, JYHEPTreTUYECKOH,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, TPOOIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEW  JJii  CaMOpas3BUTUSA |
dbopMuUpOBaHUS KYJILTYPhI INYHOCTH, €€ 001IeH U (PYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CHOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB HX CAMOCTOSTENbHOM y4yeOHOM  JIesTeNbHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK U B MPOPECCHOHATILHON JESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IJIsS1a HA €AMHCTBO MPUPOBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00YyJarouuxcs;



crocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAay4HBIM 3HaHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHE 00yYarOIITUXCS.

JlaHHbIe HampaBJiCHUs B OOYyYEHUU XHUMHUU OOECMEUMBAIOTCS CHELH(PHKOMA
colepKaHUsl ~ y4eOHOro mpeaMera, KOTOpPbIA  ABISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAyKH XMMUU Ha ONpeneEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0O0IIEr0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATUH XUMHUH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHATUA
OpraHUY€eCKON XUMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa Kk e€ uydeHuro. Copep:kaHue CKIIAIbIBA€TCAd M3 CHUCTEMBI
HOHSTUI O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIUITY
NOCJIEOBATEIIBHOIO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEACTABICHUMN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona 1. . MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOEHUH aTOMA U XUMUYECKOM CBA3H;

— TMPEACTaBICHUM 00 DIIEKTPOIUTHUYECKOM JHCCOUMAlMU BEUIECTB B
pacTBopax.

TeopeTrnueckne 3HAHMS pPAacCMaTPUBAIOTCS HA OCHOBE JMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOT'O
YPOBHA K JIpyromMy, BBINIOJHAS (QYHKIUKA OOBSCHEHHS M MPOTHO3UPOBAHUSA
CBOWCTB, CTPOEHHSI M BO3MOYKHOCTEW MPAKTUYECKOrO MPUMEHEHUS W MOJYy4YEHUS
M3Y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
NPEACTABICHNS O XUMHUYECKON COCTABISAIONIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHIO U
METOJlaM TO3HaHUS B Hayke. V3ydyeHue XUMHUH NPOUCXOAUT C IPUBICYEHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyKaloIUi MUY,
«buomorus. 5-7 xiacce» U «Pusnka. 7 Kiaace».

[Ipy u3ydyeHWHM XUMHUM [POUCXOJUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHYECKON HayKd Kak 00JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JESATENbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpBHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbl XHUMHUYECKHX
3HAHUM — Ba)KHEHIIMX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX MOJOKECHUM,
JOCTYMHBIX O00OOILIEHUIT MHPOBO33PEHUYECKOrO XapakTepa, fA3blka HAyKd, B



NPHOOIICHNM K HAyYHBIM METOJaM I[IO3HAHHMSI TIPH HW3YYEHUU BEIIECTB U
XUMUYECKUX PEaKIUi, B (QOPMUPOBAHUM U PA3BUTHM MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-IIO3HABATEIBHOM M y4eOHO-HCCIIEIOBATEIHCKON
JESTENHbHOCTH, OCBOCHHWM TIPAaBWJI OE30MacHOTO OOpaleHus C BEIeCTBAaMHU B
MOBCEITHEBHOM JKU3HHU.

[Ipy u3ydeHun XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI Ba)KHOE
3Ha4YCHHUE IPUOOpENTN TaKue 1eIH, KaK:

— (QopMupoBaHME HWHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECCTBY, CAMOCTOSITCIILHOMY TNPHHATHIO DPEIICHUH,
CIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM >KU3HU,

—  HampaBJICHHOCTh OOy4YeHHUS Ha  CHCTEMAaTHYEeCKOe IMPUOOIICHUE
OOyJarOIMXCs K CaMOCTOSATEIHHON IO3HABATEILHON EATCILHOCTH, HAyYHBIM
METOJIaM ITO3HAHMS, (POPMHUPYIONTUM MOTHBAIIAIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCiaoBUM, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00 YyJIarOITUMHUCS
OTBITA Pa3HOOOPA3HON NEATEITHHOCTH, TIO3HAHUS M CAMOIIO3HAHWS, KITFOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBaHue oOmIeH (QYHKIHMOHAJIBHOM W €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHH OOBSICHITH W OIICHUBATH SIBIICHUSA
OKPY’KAIOIIEero MHUpa, UCIOJIb3Yys 3HAHUS M OIbIT, MOJYyYCHHBbIC MPHU H3YYECHUU
XUMUH, TMPUMEHATh HMX TMPH pEHIeHWH MpoOJieM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM JAEATENBHOCTH;

— ((opmupoBaHre y OOydYarOmUXCSd T'YMAaHUCTHYCCKUX  OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XUMUYECKUX 3HAHUW JJI1 BBIPAOOTKH SKOJOTHUYECKU
I[€JIECO00Pa3HOT0 TOBECHUSA B OBITY W TPYAOBON NEATEIBHOCTH B IIEIAX
COXPAHEHMS CBOETO 30POBbsS U OKPYKAIOLIEW IIPUPOIHOUN CPENBL;

— pa3BHUTHE MOTHBAIMM K OOYYEHHWIO, CIOCOOHOCTEW K CAaMOKOHTPOJIO H
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHSA OOIIECUETOBEYECKUX  I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOdWIIsS UM HAMPABICHHOCTH JAJbHEUIIIErO
0o0y4eHusl.

OO0miee 4YMCIIO YacoB, OTBEAEHHBIX JUISI HM3yYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eTr0 00pa3oBaHus, cocTaBiseT 136 yaca: B 8 kinacce — 68 gacoB (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYUYEHUA

8 KUIIACC

IlepBoHauyaILHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3HMUYECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BellecTB. [loHsiTUE O MeTojax Mo3HAHUSI B XUMUU. YHUCThIE BEUIECTBA U CMECH.
Cnoco0nI pa3jieneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3ieMEHTbl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U COXKHBIE BelllecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BageHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOcUTENbHAs aTOMHas Macca.
OtHocuTENnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4OJII XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHHUH.

KomnuecTBo BemectBa. Moinb. MonsipHast macca. B3auMocBsi3b KOIIMYECTBA,
MacCchl W YHCJIAa CTPYKTYPHBIX €IMHMI[ BellectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUN.

Du3NuecKue U XMMHUUYECKHUE SIBIICHUSI. XUMHUUECKasl peakiusa U €€ MpU3HaKU.
3aK0H COXpaHEHHsI MAcChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMHUYECKUX PEAKINil (COeAMHEHUS, PA3I0KEHUS, 3aMEeIleHUsl, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCY/IOH, MpaBUjiaMu padOTHl B JIaOOpaTOpUHU U
npuémMamMu oOpaleHus ¢ JIabopaTopHbIM 000PYAOBAaHUEM, W3YYEHUE U ONKCAHHE
(¢u3nuecknux CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJEHUE
¢usznuecknx (IUIaBI€HHE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCIOTOW) SIBIICHUM, HAOI0IeHUE U
ONKMCAHWE MPU3HAKOB MPOTEKAHWA XHMHYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUe TMAPOKCHIA
menu (1) npu HarpeBaHuu, B3auMoeHCTBHE Keje3a ¢ pactBopom conn meau (11),
M3y4YeHUE CIOCOOOB Pa3JCICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, UCTHILISAIMSA, XpoMaTorpadus, MpoBeAeHNE OUYNCTKHU TTOBAPECHHON
CONM, HaONIOJEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MACChl, CO3/JaHUE MOJEIEH MOJIEKYII
(ILIapoCTEPKHEBBIX ).

BaxHeilliue npeIcTaBUTeId HEOPraHMYECKUX BeleCTB

Bo3gyx — cMmech razoB. CocraB Bo3znyxa. Kucimopon — anemMeHT U mpocToe
BenecTBO. HaxokneHnue kuciaopona B Tpupoje, (U3NUYECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrnocoObl



MOJIyYEHUsT KHUCIIOpoJia B JabopaTopud U MPOMBIIUIEHHOCTH. Kpyropopor
Kuciopoja B npupoje. O30H — aioTponHas Moau(UKalus KUCIopoia.

TeroBoit 3(pdeKT XUMHUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- U JHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yroib U METaH. 3arps3HCHUE
BO3/1yXa, yCWICHUE TapHUKOBOTro () (PeKTa, pa3pylieHne 030HOBOT'O CJIOS.

Bomopon — »snemeHT u mpoctroe BenlecTBO. HaxoxkneHue Bopopoaa B
npupojae, (U3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHusi. Kuciorsl u comnu.

MossipHbiii 00BEM ra3oB. Pacu€rel M0 XUMUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputeiib. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPBl. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XMMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KHU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arps3HeHue NPUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Kiaccudukanus neopranmueckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHIOB:  coseoOpa3ytoniue (OCHOBHBIC, KHUCIOTHBIC, aM{(OTEpHbIE) U
HeconeoOpazyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKUE
cBoMCTBa OKCUIOB. [lomydyenne okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PHU3HUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHUU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukarnus kucior. Homenknarypa kucnor. duzndyeckue u
XUMHYECKHE CBOHMCTBa KuCIOT. Psan aktuBHocTH MerauioB H. H. bekerona.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkiatypa cosneil. @uznyeckrie U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyyenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHUIM.

Xumuyeckuii IKCnepumenm:

Ka4EeCTBEHHOE OIMPEAECICHUE CONEPKAHUSI KUCIOPOAA B BO3AYyXE, MOJYUYCHHE,
coOupaHue, pacro3HaBaHUE UM U3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpameHnss ropeHus (moxkapa), O3HAKOMJIEHHWE C o0pa3liaMu OKCHIIOB U
ONHMCAaHWE WX CBOWMCTB, TMOJy4YeHHUE, COOWMpaHWE, pACIIO3HABAHUE W H3y4YCHHUE
CBOMCTB Bojopona (ropeHue), B3auMocicTBie Bojgopoaa ¢ okcuaom menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BHEOMATEepUaioB), HaOIIOJeHNE 0Opa3IlOB BEIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM  PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C OMNPEIEIEHHOU
MACCOBOM JIOJIEW PaCTBOPEHHOI'O BEIIECTBA, B3aUMOJAECHCTBUE BOABI C METAIIAMU
(HaTpyieM ©  KalublKeM) (BO3MOKHO  HCIIOJB30BaHHUE  BUJIEOMATEPUAIIOB),



ucceoBaHue OOpa3llOB HEOPTaHMYECKHX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
Ha0JII0ICHNEe U3MEHEHHUsI OKPAaCKH MHJIUKATOPOB B PAacTBOpPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3auMmozeiicTBusi okcuga menu (ll1) ¢ pacTBOopoM cepHOW KHUCTOTHI,
KUCJIOT C METAJUIAMH, PEAKIMWA HEUTpalu3alyd, IOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METallla JAPYTMM M3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMme «BaxkHelune Kiaacchl HEOPraHUYECKUuX
COECIMHEHUN Y.

HHepuoagnuecknin 3axkoH u Ilepuoaumuyeckas cucreMa XHUMHYECKHX
iemeHToB JI. M. MenpgesneeBa. CtpoeHume aTomMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKM KiAacCU(PUKAIMKA XUMUYECKUX djeMeHTOB. [loHsitue o
IPYINaxX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M MIETOYHO3EMEIbHBIC METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUJIBI.

[lepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuonnas ©w  OIuHHOMEpHOAHAs  (HOPMBI
Ilepnognueckoi cucrembl xumuueckux anemeHToB . Y. MenneneeBa. [leprnozsr
u rpynnbl. DPU3NYECKUN CMBICI IOPSALKOBOIO HOMEpa, HOMEpPOB Iepuoaa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  O0OJIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIIaM U IEPUOJAM.

3nauenue I[lepuoanueckoro 3akoHa u [lepruoandeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB I pa3BUTUsS Haykd W npaktuku. [[. M. MeHneneeB — y4€HbIM U
rpakIaHHH.

Xumuueckass cBsizb. KoBasieHTHast (MOJisipHAs U HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipornecchl okucaeHus U BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepuUMennt:

U3y4eHHe o0pas3lloB BEIIECTB META/VIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LHUHKA C pacTBOPAMU KHUCJIOT M UIEIOYEH, MPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOLIUX —~ MPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHM
(ropeHue, peakiuu pa3aoKeHUs,, COeTUHEHNUS).

Mexcnpeomemmuule ceasu



Peanuzanmsi MeXINpeAMETHBIX CBS3€H MpU M3YYEHUM XUMUUM B 8 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
NOHSATHUM, TaK U NOHATHM, SBISIIONIUXCS CUCTEMHBIMM JUISL OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCUUKanus, TEepUOJUYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®usrka: MaTepusi, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU],
M30TOIIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYMHBI, €AUHUIIBI
U3MEpEHUs, KOCMOC, TUIaHETHI, 3BE€3bl, ConHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpaTbl, TOPHBIE MOPOJBI,
NIOJIE3HBIE UCKOIIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYeECKasi peaKkIus

[lepnognueckuii 3axoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHWUH CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaJIMs, KaJIbIUI U HX
COCIMHEHNH B COOTBETCTBUM C IIOJIOKEHHEM 3JIEeMEHTOB B Ilepmommueckon
CUCTEME U CTPOCHHEM MX aTOMOB.

CrtpoeHue BellecTBAa: BHUAbl XUMHUYECKOW CBSA3U. THIIBI KPUCTATITMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALINYECKON PEIIETKHU U
BHJa XUMHUYECKOU CBA3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBa BEILIECTB, OTHOCALIMXCS K pPa3IMYHBIM KjaccaM HEOPTaHMYECKHUX
COCIMHEHUM, TCHETUYECKas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudpukanus XMuMHUECKUX PEaKIUi MO pa3IMyHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TemioBoMy 3¢deKTy, Mo
U3MEHEHMIO CTETEHEeH OKUCIEHUS XMMHUYECKUX JIEMEHTOB, N0 0OpaTUMOCTH, IO
YUYacTHIO KaTaiau3aTopa). OK30- U YHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE
ypaBHEHHUS.

[lonstue o ckopoctu xumMuuecko peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHE 0 TOMOr€HHBIX M IeTepOreHHBIX
peakuuax. Ilonstue o xkaranuse. [lonsaTne 0 xXumudyeckoM paBHoBecuH. DaKkTOPHI,
BIMSIOIIME HA CKOPOCTh XWMHYECKOW pPEaKUMH W IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLMH,  DJIEKTPOHHBIM  OajaHc
OKHUCIIMTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEaKIMM. CocraBnenue  ypaBHEHUH



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA €  HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOT 0 OaiaHca.

Teopust 3JIEKTPOIIUTHUECKON JTUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHW3M [UCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xumuyeckon cBsizu. Crenens gucconuanuu. CUIbHbBIE U CIa0bIe STEKTPOTUTHI.

Peakiun noHHOrO 0OMeHa. Y CIoBUS MPOTEKAHUS peaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBoicTBa KHCIOT,
OCHOBaHUII W cojled B CBeTe TNPEACTABICHUNH 00 3IEKTPOTUTHUYECKON
nucconrannu. KauecTBeHHbIE peakiui Ha MOHBL. [IoHATHE O TUAPOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMIICHUE C MOJEIISIMU KPUCTALUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpuUs), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOIHOCTH
pacTBOpPOB BEMIECTB, MpOLECCa AUCCOLMALMM KHUCIOT, WIENOYEed U COJIeH
(BO3MOXHO  HCHOJIb30BAHHE BHJAEO MAaTEpUaloB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKU  MPOTEKaHUS  peakluil  HMOHHOrO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, o0O0pa3oBaHHE BOJbI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuud pas3iioKeHHs, COCIUHEHUs), paclo3HABAaHWE HEOPTaHUYECKUX
BEIIECTB C TIOMOINIbIO KAUECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCTIEPUMEHTABHBIX 3a]1ay.

HeMmeTa/uibl U MX coeTMHEHUSA

OOmiass XxapakTepucThka rajgoreHoB. (OCOOEGHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TallOT€eHOB. XWMMHUYECKHE CBOMCTBA Ha MNPUMEPE  XJopa
(B3aUMOZICIICTBME C MeETaUlaMH, HEMETaJlJlaMH, IleJo4yaMu). XJIOPOBOJOPO/I.
ConsgHass KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydyeHHUE, NpuMmeHeHue. [lelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OpraHu3M YeaoBeKka. BakHeime XJIOpUAbl U X
HaXO0XJCHUE B IPUPO/IE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpymmel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (HU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPO/Ia
U cepbl. Xumuueckue cpoiictBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBHUECKHE U
XuMu4yeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KUCIOTHBIX OKCHIIOB.
CepHass kuciora, (uU3MUYECKHe W XHMMHYECKHE CBOMCTBa (00ImHME Kak
NPEICTaBUTENsI Kjacca KHCIOT U crhenuduyeckne). XHUMHUYECKHE PEakIluy,
JeXalle B OCHOBE MPOMBIIUIEHHOI'O CHOCO0Aa MOJYyYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHHH B MNpUpOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW cpeibl COENMHEHMSIMU cepbl (KUCIOTHBIE TOXK[IH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaIeHUs.

O6mas xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpPHBIC CTEMEHH OKUCICHUS. A30T, pacnpocTpaHEHHE B MPHUPOJIE,
duznueckne U XuMu4uecke cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUak, ero
duznyueckre U XUMUYECKHUE CBOMCTBA, MoJyuyeHue u npuMenerune. Conu aMMOHMS,
uX pU3NUECKNe U XMMHUYECKHNEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakmus Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoidydyeHue, (PU3MUecKue W XUMHUYECKUE
cBOMcTBa (0OIIME Kak MpEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUSI B KayecTBE MHMHEPAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arpsA3HEHUE OKPYKalollel cpelibl COSTMHEHUSIMUA a30Ta
(KUCJIOTHBIE MTOKIH, 3arps3HEHHE BO3MyXa, MOYBBI W BOmoéMoB). dDocdop,
ajuioTponHsie Mogudukanuu ¢gocdopa, Puznueckne U XHUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Pu3nuecKkue U XUMUUECKHE CBOMCTRA,
nonyudenue. McnonbszoBanue GocdaTtoB B kauecTBE MUHEPAIBHBIX YI00OpEHUH.

O6mas xapakrepuctuka snemMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTepHbIE  CTEMEHW  OKUCICHHs.  YTJIEpoHd,  aJUIOTPOIHBIC
Monu(UKALUK, pACHpOCTpaHEHUE B Tpupojae, (QuMdecKkue U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoge. OKCuabl yrieponaa, ux
duznueckne W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBEI,
NOJy4YeHUE W MPHUMEHEHHE. DKOJIOTHMYeCKHe MPOOIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a ria00anbHOrO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ COoNM, UX (PU3NYECKUEe U XUMHUYECKHE CBONCTBA,
NoJydeHHe W mnpuMeHeHne. KauecTBeHHass peakunus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEbCKOM
XO35ICTBE.

[TepBoHaUanbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTUHEHUIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, TIULEPUH, YKCYCHas! KUCIIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOAOPOAOB (Yrojib, HOPUPOAHBIA Tra3, HEPTb),
NPOJAYKTHl UX TMepepaboTku (OEH3WH), UX POJIb B OBITY W IPOMBINLJICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BAXKHBIX BEUIECTBAX: KUpaX, Oelkax, YriieBojiax — U X
polM B KM3HM UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COCAMHECHUI.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJYyYECHUE U
npuMmenenue. CoenuHeHHs KpeMHUs B mpupoge. OOmue npeacrtaBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B TIPOMBINIUICHHOCTH. BakHeWIIe CTpOWTENbHBIC MaTepUaNbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 MCIOIb30BaHUs
CTPOUTEINIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenn.

M3y4yeHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI U HAOIIOJCHUE MTPU3HAKOB
UX TMPOTEKAHUS, OIBITHI, OTpaKalIIKUe (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJNIb30BAHUE BHUIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oO0pa3namMu XJOpUAOB (TaJOTEHUIOB), O3HAKOMIIGHHE C
oOpasmamMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpolecca OOYIIIMBaHUs caxapa Mo JAeUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YYEHUE XHUMHYECKHUX CBOICTB
pa30aBIeHHOM CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW PeaKIiy Ha Cyabdar-
MOH U HaOIoJeHHe Mpu3HaKka €€ MpPOTEeKaHMs, O3HAKOMJICHHE C (U3MYECKUMU
cBoicTBaMU a3ora, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIIOJIb30BaHUE
BUJIEOMAaTEepUaIOB), oOpasliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJydeHHUE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUakKa, MpPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (pochar-uoH M M3ydeHne mpru3HAKOB
MX IPOTEKaHUs, B3AMMOIEUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOJIEIIEN
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yinepeHa, 03HAKOMIIEHHE C
IPOIIECCOM  aJICOPOIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJdydyeHue, cOOMpaHue, paclio3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJECHHE KaueCTBEHHbIX PEaKIMil Ha KapOoHAT U
CWIMKAT-UOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIJIEHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HEMETAIUTbI U UX COCIUHEHUS.

MeTaJibl M MX COeIMHEHU S

OOuas xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmogmyeckon cucreMe Xxumudeckux snaemeHToB [J[. U.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHE MeTaJuIoB. MeTtayumnueckasi CBsI3b U
METAJUIMYECKAs] ~ KPUCTAUIMUECKass  PEIIETKA.  DJNEKTPOXUMUYECKUH  pAl
HanpsHKeHU MetaiioB. dusnyeckne U XuMUYecKue cBorcTBa MetainoB. Oomue
CIOCOOBI TIONY4YeHUsT MeTauioB. [loHATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YYT'yH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIIEHHOCTH.

[llenounsle MeTamibl: nojioxkeHue B llepuoamyeckon cucremMe XMMHUYECKHUX
anemeHToB . M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMmepe HaTtpus U Kamusi). OKcuasl u



TUJAPOKCHUIBI HATpusd MW Kanus. I[IpuMeHeHHe IENOYHBIX METAIIOB M UX
COEeIMHEHUH.

[IlenoyHO3EMENBHBIE METAJUIBI MArHUM W KaJbLMK: TOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux diaeMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. u3ndeckne 1 XMMAYECKUE CBOMCTBA MarHUs
U Kaiblusa. Baxhelmume coeauHeHHMs KalbIus (OKCHUJ, THIPOKCHUI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AuroMuHUN: TIoJI0)KeHUE B [leproanueckon cucteMe XMMAYECKUX SJIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHHE aTOMa, HAaXOXKIECHHE B mpupone. PU3HYECKHE H
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCHIA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoanueckon cucreme XMMHYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aroMa, HaXOXKIAEHHE B mnpupone. PuznuecKkue Hu
XUMUYECKUEe CBOMCTBA xene3a. OKCUIbl, THIPOKCU b U conn kene3a (1) u xenesa
(1), ux cocTtaB, CBOMCTBA U IOJyUYEHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbLUSI M HATpUsl C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJIBI, MpOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi HA WMOHBI: MAarHWs, KaJIbIWs, aJIIOMUHUA, LIMHKA, JKeJie3a
(I1) u xenesa (1), menu (1), HaGMrOICHME U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHW MOHAMM HATpHsl, Kajus W Kalbluid (BO3MOXHO HMCIOJIb30BAaHHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA aTIOMUHUS
Y TUJPOKCUIA IMHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a]1a4 1o TeMe «BakHeinmue
METAJIJIbl U UX COCTUHEHUSI».

XuMHA U OKpPYKAOLIas cpeaa

BemecTtBa u Marepuanbl B TMOBCEIHEBHOM XKU3HM 4YeloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakuuii B ObITy. [lepBas momoinp mnpu
XUMHUYECKUX OKOrax W OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKarouleh cpeabl (MpeaenbHas TOomyCTUMAast
KOHIIeHTpaius BeulecTs, nainee — [1JIK). Poias xumuu B pereHun 3KoJ0ru4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

M3ydeHne oOpa3loB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIUMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peammszanust MeXnpeaMeTHBIX CBsI3ed MpU HM3yYeHHH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
HNOHATUMN, TaK U MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTJENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpHs, aHaliu3, CHHTE3, KIacCU(pUKALUsi, IEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, NapHUKOBBIN
3 deKT, TEXHOIOTHsI, MAaTCPHAIIHI.

duszuka: MaTepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIUI,
U30TOIbl, PaJAMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsii, MPOBOJHUKH,
HOJYNPOBOJHUKHY, JUDJEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs
pemérka, CriaBbl, (PU3MYECKUE BEIMYMHBI, CAUHHUIBI W3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: dorocuntes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIC
y100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOIIIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XO0JI¢ OOYYCHHS XUMUU B E€IMHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHITBIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMM TOBEIECHHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIHAIIA3AIUN 00 yJarOIINXCA.

JInuHOCTHBIE ~ pE3yNbTaThl  OTpaXkalOT  TOTOBHOCTb  OOYyYaromIuxcs
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM W
paclIMpeHue ONbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

[IEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HaCJEuI0, TOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B JKH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIANETh JOCTOBEpHOU WH(pOpMAaIel o
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHUSI:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOHMCCIENOBAaTENbCKOW, TBOPYECKOM W APYrHX  BUAAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAEATEIbHOCTU MpHU
BBITIOJTHEHUW Y4YeOHBIX, TO3HABATENBHBIX 3aJlay, BBIOJHEHUH XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOINM B TIPOIIECCE OTOW YYEOHON NEeATEThHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHHE W IIOCTYIIKM CBOUX TOBAPHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEUIECTBE U XMMHUYECKOW PEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOLINEC
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAYyYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS MPUPOJIBI, B3aMMOCBS3SIX YEJIOBEKa C
MNPUPOTHOM CPEIOM, O POJIM XUMHUH B MMO3HAHUH THUX 3aKOHOMEPHOCTEH;

MO03HABAaTEIbHbIE MOTHUBBI, HAMPABICHHbIC HA MOJIyYEHHWE HOBBIX 3HAHUU 1O
XUMHUHU, HEOOXOAUMbIE IJii OOBSICHEHHS HaOJII0JaeMbIX MPOILECCOB U SIBICHUH,
MO03HABATEIbHOM, MH(OOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW pal0OThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHWYECKHUMH CpPEICTBAaMH HH()OpPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHUIO M TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  camMO0Opa30BaHUIO, MPOEKTHOM M  HCCIIeN0BaTEIbCKON
JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaJIbHEHIILIEM;

4) hopMHpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHW, OTBETCTBEHHOIO OTHOIICHHWS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBBI 00pa3 *KW3HHU, OCO3HAHWUE TOCIICACTBUUA W
HENPUITHE BPEAHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOT 0N, HAPKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH  COOJIOJIEHUSI TMpaBWJI OE30MacHOCTH TPU  OOpaIllEeHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEATbHON KU3HH,

5) TpyA0BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUIO TTpodeccuii U Tpyaa pa3IndHOro po/a,
yBaXEHUE K TPYAYy U peE3ysbTaram TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW TIO0 XUMHH, OCO3HAHHBIA BHIOOD
WHIUBUTYATEHONW TPACKTOPUH MPOJAOHKEHHUS 00pa30oBaHUs C YIETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NMpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCA B MPO(HECCHOHATBHON CPEIE;

6) K0JIOrH4eCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH IIEI€CO00pa3HOEe OTHONIICHWE K MPHPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MTOHUMAHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznuecKOMy W TICUXHMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
mpaBuI 0€30MTaCHOTO MTOBECHHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSX,
YIPOXKAOIIKX 3I0POBBIO U )KM3HU JTFOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydaeMble MPU MU3YYCHHH XUMUHU, IS
penieHns 3a1a4, CBA3aHHbBIX C OKPY KalOLEeW IPUPOTHON CPENOU, IJIsl TIOBBILIECHUS
YPOBHS  DKOJOTMYECKOH KYJIBTYpPhI, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJeM M MyTed MX pelIeHusi MOCPEIACTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMATILHOM ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pEHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIS
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX TPEIMETax W TO3BOJSIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOH KapTHUHE MHpa, M YHUBEpCAIbHbIC YUcOHbBIC TCUCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHbIC, PETYJISITHUBHBIE), KOTOpble OOecneurnBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOU
NESITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE 1elicTBUS

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICII XUMHUYECKUX TMOHATUNA (BBIACIATh WX XapaKTEPHBIC
MPU3HAKHW, YCTAaHABIMBATH B3aMMOCBS3b C JPYTMMH TOHSITHSAMH), HUCIIONH30BATH
HOHSTHS JIJ1s1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SIBJIICHUM, BRIOUPATh OCHOBAHUS U
KPUTEpHUH ISl KIacCU(PUKAUA XMMHUYECKUX BEIIECTB U XMMHUYECKHX PEaKIUH,
YCTaHABIWBATh MPUYUHHO-CICACTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3Y4CHUS,
CTPOUTH JIOTUYECKHE pacCYXACHUS (MHAYKTUBHBIE, NCTYKTUBHBIC, 10 AHAJIOTHH),
JIeNIaTh BBIBOJBI M 3aKTIOUCHUS;

yMEHHE TPUMEHATh B TIPOILIECCE TO3HAHUSA TOHATHS (NPEAMETHBIE U
MeTanpeIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETTH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa3oBhIBATh MMPOKO MPUMEHSEMbBIE B XUMHUH MOJICIHHBIC MIPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuMmudeckas (opMysna U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIIeHUH Y4eOHO-TT03HaBATENbHBIX 3a/71a4, ¢ YYETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISIBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKITHM,
BBISBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIICICTBEHHBIC CBS3U U
NPOTHUBOPEUUS B U3y4aeMbIX MPOIECCAX U SIBICHUSIX.

ba3oBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HWCIIONIh30BaTh TOCTABIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHWSA, a TakKe B Ka4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI 10
POBEpKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXICHUM;

NpPUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OPraHU3allMd W TIPOBEJICHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(GOPMAIHIO
pPa3NUYHBIX BUIOB U (OPM MPEACTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayqHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKAHUS, CIPABOYHBIE
mocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO UH(POpMAIIHIO;



yMEHUE NPUMEHSTh pa3judyHble METO/Abl U 3alpoChl MpPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBINOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJ[a4 ONPENEIEHHOr0 TUIA, MPUOOPETEHHE OMbITA B
o0acTh UCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAJIbHYIO GOpPMY MpeACTaBICHUS UHPOPMALIUK U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXKHBIMU CXEMaMH, JharpaMMaMu,
apyrumu hopmMamu rpaduKe U UX KOMOWHAIHSMY,

yMEHUE UCIOJb30BaTh MW AaHAJIM3UPOBATh B IIpolecce Yy4eOHOM U
UCCJIEIOBATEIbCKON ACATENbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKPY)KAIOIIEH MNpUpPOITHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe IeCTBHSA:

yMEHHUS 3aJiaBaTh BOIPOCHI (B XOJ€ Jauagora W (WIh) JIUCKYCCHH) TIO
cymecTBy  oOcyxkmaemMoil  TeMbl, (OPMYIHPOBATH CBOU  MPEAJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHUS MPEII0KEHHOM 3a/1a4y;

YMEHHUS  NPEJCTaBIATh  IOJYYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
JESATENbHOCTY B YCTHBIX W THMCBMEHHBIX TEKCTax; JejaTh MPE3EHTAIUI0
pE3yNbTATOB BBHIMOJHEHUS XMMHUYECKOTO HKCIEpUMEHTa (JabopaTOPHOro OIbITa,
nmabopaTopHOIl pabOTHI MO HCCIIEOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUS Y4E€OHOIr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEIOBATENbCKOM  JESATENBHOCTH  MPU  PELIECHUHU
BO3HUKAIONIUX TPOOJIEM Ha OCHOBE Y4é€Ta OOIIMX HHTEPECOB M COIrJIaCOBAHUS
no3uuii (00CyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JCHCTBUH, OIpPEACICHHE KpPUTEPUEB 110 OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepCcaJbHbIe YUeOHbIe 1eliCTBHUSA:

YMEHHE CaMOCTOATENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBISATh, KOHTPOJIHPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTb, BHIOUPATh Hanbosee 3(PPEeKTUBHbIE CTOCOOBI pEelIeHUsI YUEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSTEIbHO COCTABISTH WJIH KOPPEKTUPOBATh
IPEIJIOKEHHBIA QJITOPUTM  JEUCTBUWA TNPU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHHUSI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOW L€, YMEHUE
UCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIOBUM 3aJIJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB MO OCBOEHUIO 00S3aTEIBHOIO
COJIep>)KaHMsI, YCTAHOBJIEHHOrO JaHHOM (enepaibHOM pabodeil mporpaMMonu,
BBIJICISIIOT: OCBOCHHbIE OOYYAlOUIMMUCS Hay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBul, crnenuduueckue g MPEAMETHOM 007acTh  «XUMHUS», BUJIBI
NEATEIbHOCTH IO  TMOJYYEHWKD HOBOI'O  3HAaHWS, €ro HHTEpIpETalnH,
IpeoOpPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIUsIX.

K koHiy oOydenusi B 8 kiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUaIOIMUXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHASL M HEOJAHOPO/AHAS), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO 2JIEMEHTa B COSTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKas Peakius, Kiaccu(ukaius peakiuidi: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUS, PEaKIMU 3aMElIeHUs, peaKuu
00MEHa, 7K30- ¥ SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOU 3((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHasi OpOUTalb, paanycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HENOJISIpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBsI3b, MOH, KAaTUOH, aHUOH, PacTBOpP, MAaccoBas JOJsl BEIECTBA
(mpolleHTHas! KOHIIEHTPAIUs) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHSITUH U
MPUMEHSTH 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U MX MPEBPAILCHH;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJiS COCTaBieHus (opMyin
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN MO
dbopmynaMm, BHUA XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTraHUYECKUX COCMHEHUSX;

e packpseiBaTh cMbIch llepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e OIKCHIBATH W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuonuueckoit
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mob6ouHast noarpynna (b-rpymnma)y, Manbsie u
OobIIMEe TIEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepmogumyeckas cucreMa XHMHYECKHX djemeHToB J[. .
MenneneeBa» C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO 3JIEKTPOHOB
U paclpeelieHre UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy W COCTAaBY YYAacCTBYIOIIMX B PEAKIIHUU
BEUIECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TIIPOTEKAHUS XUMHUYECKHX [MPEBpAILCHUII B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JeMeHTa 1o (dopmyie
COEJIMHEHHMSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPABHEHUIO XUMUYECKOW PEAKIIUY;

MPUMEHSITh OCHOBHBIE OIEpPALUM MBICIUTENBHON NEATEbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTU3aluio, Kiaccuukaiuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€M — 11 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHUYECKMX PpEAKUUN, ECTECTBEHHO-HAYYHbIE METO/bI
NMo3HaHUsA — HaOIIO/IeHHe, H3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CIIEIOBaTh  MpPABWJIAM  IIOJAb30BAHHUS  XMMHYECKOM  NOCYIOU U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TakKe IpaBuUjaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYyYECHUIO U COOMPAHHIO
razoo0pa3HbIX BeHIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XMMHUYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBI0 WHIMKATOPOB
(;makmyc, dheHondTanenH, METWIOPAHXK U JPYyrue).

K xon1y oOydenust B 9 kiacce npeMeTHbIE Pe3ylbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHUOH, MPOCTOE BEIECTBO,
CIIOKHOE BENIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYIECKasi CBA3b, TEIIOBOU I(h(DHEKT
peaknuu,  MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, SJIEKTPOIIMTUYECKAs JHUCCOLMALNS, PEAKIMAd HOHHOTO
oOMeHa, KaTalau3aTtop, XHUMHYECKOE€ paBHOBECHe, OOpaTUMble U



HeoOpaTUMbIE peaklUWH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb,  OKHCIEHHE U  BOCCTaHOBJICHHUE,
IIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJIGHTHAs, MOHHAas,
METAJUINYECKAsl), KpHUCTAJUIMYECKAass pEIlIETKa, KOPpO3Hs METAJLIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peakluu, TMpeAebHO JOIyCTUMAs
koHneHnTpanus [TJIK BemecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUM U
MPUMEHSTH 3TU MOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAILCHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJII COCTaBlieHUs (opmyin
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

ONpENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOIO COCTaBa, MPHUHAMJIEKHOCTh BEHIECTB K
ONpeAeNnEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBA3M (KOBaJIEHTHasi, WOHHAsA, METaJUIMYecKasi)) B HEOPraHUYECKUX
COEJIMHEHMSIX, 3apsij UOHA MO XUMHUYECKOU (opmyJsie, XapakTep Cpenbl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAJUIMYECKON
PEIETKN KOHKPETHOT'O BELIECTBA;

packpsiBath cMmbIich llepuomnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OINHUCHIBATH W XapaKTepU30BaTh
TabnnyHyto (¢opmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyarh MOHATUS «rjaBHasg noarpymmna (A-rpynma)» M «1o0o4Has
noarpynna (b-rpynma)», Manble U OOJbIIME TEPUOABI, COOTHOCHUTH
0o0O3HayYeHUsl, KOTOpPhIE HMEIOTCS B TEPUOAUYECKON Tadmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AIIEMEHTOB (COCTaB M 3aps] sAapa, oOIee YHCIO JJIEKTPOHOB U
pacrmpesieieHue HMX MO0 DJIGKTPOHHBIM  CJO0sIM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COEIMHEHHI B
npeAeiax MallbIX MNEPHUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIY UM COCTaBY YYAaCTBYIOUIMX B pEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHYECKUE
CBOWCTBAa TPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIas OIKHCAHUE
npuMepaMd MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJIITh YPABHEHHUS AJIEKTPOJUTHYECKON JHUCCOUMALMUA  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUIA NOHHOTO



oOMeHa, ypaBHEHMsI peakiuii, TMOATBEPKIAAIOIIUX CYIIECTBOBaHUE
TEeHETUYECKOU CBSI3U MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUH
MOCPEICTBOM COCTAaBJICHUSI 3JIEKTPOHHOTO OalaHCca 3TUX PEaKIUid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKHMX TMPEBpPAlIEHUN B pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATE OTHOCHTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChI
BEIIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO »JJIeMEHTa Mo Qopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmofaTh  MOpaBuia  MOJIB30BAHUA  XUMHUYECKOM  MOCyAod U
7abopaTopHbIM  O0OpYJOBaHMEM, a TaKXke TMpaBuiaa oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU I10 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIECKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMU,  IOJTBEPKJAIONIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABAThH OMBITHBIM MYTEM XJIOPUII-, OPOMUJI-,
uonua-, KapOoHar-, ¢ocdar-, CHIMUKaAT-, Cylbdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPraHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIEpPallU¥ MBICIUTENHHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AINI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — NJI1 WM3y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIN, €CTeCTBEHHO-HAYYHbIE METOABl TO3HAHUS —
HAOII0JICHUE, U3MEPEHUE, MOJEIUPOBaHUE, SKCIIEPUMEHT (peasibHBIN U
MBICJICHHBIN).



TEMATHUHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuyecTBO yacoB
Ne HanmeHnoBanue pa3ieioB u DJIeKTpOHHBIe (LM (ppoBHIE)
KonTpoabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTbI padoTbI
Pasnea 1. IlepponavyanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU JI€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

yeJIoOBeKa

12 BermecTBa u xumMmuueckue 15 1 bubmmnorexa IHOK

' peakiuu https://m.edso00.ru/7f41837c

Hroro mo pazneny 20

Paznen 2. BaxHelune npeacTaBUTe 1M HEOPraHUYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 bubmmoreka [JOK

' 00 okcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilonstue o kucnorax 8 1 bu6nuorexa [IOK

' U COJISAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bub6nunorexa LIOK

' OCHOBaHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuorexa [JOK

' HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c¢

Hroro mo pazneny 30

Paznea 3. Ilepnonnyeckuii 3axkon u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. . MennaeneeBa. CTpoeHne aToMOB.
Xumuueckasi cBsizb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUT



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

[lepuoguueckuii 3aKOH U

31 Ilepunonnueckas cucrema 7 bu6nuorexa [IOK
XUMHUYECKHX deMeHTOB /. W. https://m.edso00.ru/7f41837c
Menneneesa. CtpoeHne atoma
XUMHYECKas CBS3b. BuGmorexa [IOK

32 OxrcauTenbHo- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIHHBIE PEaAKIINH

Hiroro no pasaeny 15 s metsbonurtats3T
PesepBHOE BpeMms 3 bubmorera [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB u TeM uugposbie
Ne ni/m P KonTpoabnsie | IIpakTnueckue (1upp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. BemecTBo 1 XMMU4ecKHe peakun
11 [ToBTOpenue u yriyOiaeHne 3HaHUH 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/eJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS JUCCOLUALUS. 8 1 1 bubnnorexa [HOK
' XUMUYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nena 2. HeMeTaJbI H HX COeINHEHHS
21 OO1as XxapaKTepUCTUKa XUMUYECKUX 4 1 bubnuorexa [IOK
' anemeHToB VIIA-rpymmel. ["anorens https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PyTHEL. £-ep https://m.edso00.ru/7f41a636
COCIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 bubamorera LIOK
' PYTHEL. ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OOb11as XxapaKTepUCTUKa XUMUYECKUX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa [IOK
' . PYIIBL PO https://m.edso0.ru/7f41a636
KPEMHHU 1 UX COCTUHEHUS
HWroro no pazneny 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

Pa3gen 3. MeTasiibl M X COCIUHEHU A

. bubnmoreka [JOK
3.1 Obmmme cBofiCTBa METAILIOB 4 https://m.edso00.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueiimue MeTaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemrectBa 1 Matepualisl B KA3HU YEJIOBEKA 3 Bubmaorexa ITOK
’ m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMmst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBo yacos JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHus  oOpazoBaTeibHbIE
padoTbI padoTbI
pecypchl
1 [Ipeamer xumuu. Posb XUMUHU B )KU3HU 1 04.09 bub6mmoreka [IOK
genoseka. Tena u BelecTsa ' https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 TTousaTre 0 MeTOIAaX TO3HAHUS B XUMUHU 1 06.09 httos://m.edsoo.ru/f0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
paboTHI B TaOOpaTOPUU U IPUEMBI bu6mmoreka [IOK
3 1 11.09
oOpaineHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTele BemecTBa 1 cMecH. CriocoObl but6mmoreka [IOK
4 . 1 13.09
pas3JieieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpaxkTrueckas padora Ne 2
5 «Pa3nenenue cMeceit (Ha mpuMepe 1 18.09 bubmorera [JOK
. PHUMEp ' https://m.edsoo.ru/ff0d28¢8
OUYMCTKU TTOBAPEHHOM COJIN)»
but6mmoreka [IOK
0 ATOMEL H MOJICKYIEI 1 20.09 https://m.edsoo.ru/ffod2a6c¢
XUMHUYECKHe dJIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 25.09
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
8 [TpocThie U CIIOXKHBIEC BEIIECTBA 1 27.09 htts://m.edsoo.ru/ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 02.10 bubamorexa [HOK

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
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3aKO0H MOCTOSIHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK
10 Xumuueckas hopmyna. BaneHTHOCTH 04.10 htts://m.edsoo.ru/ffod2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB
OTHOCUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 09.10
OTHOcHTENbHAsA MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Jis1 XUMHYECKOTO 11.10 bubmuorexa [JOK
3JIEMEHTA B COCTUHECHUU ' https://m.edsoo.ru/ffod350c
13 KonnuectBo BemectBa. Mouib. 16.10 bub6mmoreka [IOK
MossipHast macca ' https://m.edsoo.ru/ff0d5230
14 DU3nUeCKUe U XUMUYECKUE SIBIICHUS. 18.10 bubmuoreka [JOK
XUMHYeCKask peaKiiust ' https://m.edsoo.ru/ff0d37fa
[Tpu3HaKU U yCIOBUS MPOTEKAHUS bu6mmoreka [IOK
15 . 23.10
XUMHYECKHX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. 25 10 bu6mmoreka [IOK
XHUMHUYECKUE yPaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Bbruncnenus konm4yecTna, Macchl
17 BEILECTBA 10 YPABHEHUIM XUMHYECKUX 06.11 bubmmorexa [JOK
N yp ' https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMU4eCcKUX peakiuii
18 (coennHEeHMs, Pa3JIOKEHUS 08.11 bubamorexa [IOK
g P . ' https://m.eds0o.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHIMKIOoNEAUCT. O600IIeH e 1 13.11 bubmmorexa [IOK
H AHCT. Hf ' https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIHs 3HAaHUI
20 KonTponbhas pabora Nel no Teme 15.11 bu6nuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUM ' https://m.edso0.ru/ff0d4290
21 Boznyx — cmecs razos. Cocrtas 20.11 bubmuoreka [IOK

Bo3ayxa. Kucinopon — 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
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npocToe BemecTBo. O30H

duznyeckre 1 XUMUYECKHE CBOMCTBA

bubmmoreka [IOK
22 KHCJIOpoJia (peaKuu OKUCIICHUS, 22.11 httos://m.edsoo.ru/ff0d4614
ropenune). [Tonstue 06 okcumax
CrniocoObl MoTy4eHus: KUCIopoia B
23 1ab0opaTopuH U IPOMBIILIICHHOCTH 27.11 bubmmorexa LIOK
parop P ' ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TemnoBoit 3ppekT xuMuIeckon
peaKIiu, IMOHATHE O but6mmoreka [IOK
24 29.11
TEPMOXMMHUYECKOM YPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
OHIOTEPMHUYECKUX PEAKIIUIX
TonnuBo (He(dTh, Yroiab U METaH).
25 3ar HSHGPEI/qu];OS yra CIocoObI iro 04.12 bubamorexa [IOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «ITonmydyenne u coOupaHue Kucaopojaa 06.12 Bubmmorexa [IOK
yi . p poad, ' https://m.edsoo.ru/ff0d4ae2
U3YYEHHE ero CBOMCTB
97 Bonopon — anemeHT u mpocTtoe 11.12 bu6nuoreka [IOK
BeecTBo. HaxoxaeHue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
duznuecKkue 1 XUMHYECKUE CBOMCTBA bubnuorexa [JOK
28 13.12
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6mmoreka [IOK
29 [loHsiTHEe O KUCIOTAX U COJAX 18.12 httos://m.edsoo.ru/Ffod50d2
30 CrniocoOblI mosty4eHus BOAOPoOaa B 20.12 bubnuorexa [JOK
nabopaTopun ' https://m.edsoo.ru/ff0d4dd0
[IpaxTueckas padora Ne 4 o Teme Bu6 OK
31 «[lomyuenue u cobupanue BoJ10poia, 25.12 nommorexa I

HU3Yy4YCHHUC €TO CBOMCTB

https://m.edsoo.ru/ff0d4f42
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MounsipHbIit 00BEM Ta30B. 3aKOH

bubmoreka [IOK

32 27.12
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHUECTBA
33 BEIIECTBA ra3a 1o ero M3BECTHOM 15.01 bubmorexa [IOK
. ) Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brrunciienuss 00EMOB Ta30B 110
34 ABHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA 17.01 bubmorexa HOK
yp B peaKtl . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHHI Ta30B
35 du3nyecKkue 1 XUMHYECKHE CBOMCTBA 99 01 bubmuoreka [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonstre 06 2401 bubnuorexa [JOK
UHIUKATOpaX ' https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. HacwimmeHabIe
37 u H)ZHaCLIpeHHBIIG) aCTBOPBI B 29.01 bubnmorexa [OK
B PACTBOPEL ' https://m.eds00.ru/ff0d5h40
MaccoBasi 101 BEIIECTBa B paCTBOPE
[TpakTrueckas padora Ne 5 mo teme
«[IpuroroBieHrue pacTBOPOB C bu6mmoreka [IOK
38 . . 5 . 31.01
onpeaeaEéHHON MacCOBOM A0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbhas padora Ne2 no teme 05.02 bubnuorexa [JOK
«Kucnopona. Bomgopoa. Boga» ' https://m.edsoo.ru/ff0d6342
Oxkcubl: cOCTaB, KilaccuUKaIys, but6mmoreka [IOK
40 07.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonyyeHne u XUMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 12.02 Bubmmorexa LIOK
’ p ' https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHMsI: COCTaB, KIaccuPUKaIuS, 14.02 but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [loryyeHue u XUMHUYECKHE CBOMCTBA 10.02 bu6mmoreka [IOK
OCHOBaHHIA ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccudukarus, but6mmoreka [IOK
44 21.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yeHne 1 XUMHYECKHE CBOMCTBA 26.02 bu6mmoteka [IOK
KHCITOT ' https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéLII) HI(['_)J'I )eHI/I}I XI/IMI/I‘IZEKI/IC 28.02 bubmmorexa LOK
. yi ’ ' https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTueckas padora Ne 6. Pemenue
HKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bu6muoreka [IOK
47 04.03
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'eneTnueckast CBA3b MEXKY KJIacCaMU bu6mmoteka [IOK
48 . 06.03
HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/00ad9a50
. but6mmoreka [JOK
49 O00011IeHNEe U cUCTEMATH3AaNs 3HAHUNA 11.03 htts://m.edsoo.ru/00ad9ch?
KonTponbhas padora Ne3 o Teme
50 "OCHOBHBIE KJIACChl HCOPTraHUICCKUX 13.03 bubmmorexa [TOK
o P ' https://m.edsoo.ru/00ad9ela
COeIMHEHU N
[lepBbie mOMBITKH KiTacCUPUKAITTT
51 XUMHYECKHX 3JIeMeHTOB. [loHsATHE O 18.03 bubamorexa [OK
) ' https://m.edsoo.ru/00ad9ffa
TpyNax CXOAHBIX dJIEMEHTOB
[lepuoauueckuii 3aKOH U
but6mmoreka [IOK
52 [lepronuueckas cucTeMa XUMHUIECKUX 20.03
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. Mennaeneena
53 Ilepuoasl, rpymIibl, HOATPYIIIBI 01.04 bubmmorexa LOK

https://m.edsoo.ru/00ada52c
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Ctpoenue aroMoB. CocTaB aTOMHBIX

bubmoreka [IOK

54 03.04
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTpOHHBIX 000JI0UeK
. bubmuorexa [IOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit 08.04
https://m.edsoo.ru/00ada6bc
cuctemsl J1. V1. Menaeneena
XapaKkTepucTUKa XUMUIECKOTO
56 3JIEMEHTA 10 €ro MOJIOKEHHUIO B 10.04 bubnuorexa [JOK
[Meproanueckoii cucreme 1. U. ' https://m.edso0.ru/00ada824
Meunneneena
3nauenue [lepuoandeckoro 3akoHa st
pa3BuUTHs HAayKu U npaktuku. 1. . bu6mmoreka [IOK
57 . 15.04
MenpaeneeB — y4€HbIH, IEJAaror 1 https://m.edsoo.ru/00ada96e
rpakIaHuH
DIIEKTPOOTPULIATEIILHOCTH ATOMOB bu6mmoreka [IOK
58 17.04
XMMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBsI3b 22.04 httos://m.edsoo.ru/00adac34
60 KoBaneHnTtHas nonsipHast XuMH4uecKas 24.04 bu6mmoreka [IOK
CBA3b ' https://m.edsoo.ru/00adaab8
KoBasneHTHas HenossspHas XUMHUYECKas bubmuoreka [IOK
61 29.04
CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CTeneH, okucneHHs 06.05 https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE 08.05 bu6muoreka [IOK
peakIuu ' https://m.eds00.ru/00adb076
but6mmoreka [IOK
64 OKHCTUTENN U BOCCTAHOBUTEIN 13.05 httos://m.edsoo.ru/00adb076
65 Konrponbnas padora Ne4 o reme 15.05 bubnuorexa LIOK
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«Ctpoenue aToma. XUMHUYECKas CBSI3b)

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

Pesepsublil ypok. O60011eHNE 1 bu6nuorexa [IOK

66 . 1 20.05
CHCTEMaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
PesepBHblii ypok. O600111eHE U bubnuorexa [JOK

67 . 1 22.05
CUCTEMAaTHU3alUs 3HAaHUN https://m.edsoo.ru/00adb33c
Pesepsublil ypok. O6001eHNEe 1 bu6nuorexa [IOK

68 . 1 27.05
CHCTEeMaTHU3aIs 3HAHUN https://m.edsoo.ru/00adb33c

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie | IlpakTnueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
Ilepuoanueckuii 3akoH. [lepuoauueckas
1 CI/I(I:)TeMa XUMHUYECKUX BHCMI;HTOB pIm Gt 1 04.09 bubmmorexa LOK
T ' https://m.edso00.ru/00adb59e
Menneneera
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX 1 06.09 bubmorera [JOK
P P ' https://m.edso00.ru/00adb6b6
MEepUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 11.09 bubmuorexa [IOK
HEOPraHWYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4deckoi CBA3U U TUIIBI 1 13.09 bubmuorexa [IOK
KPUCTAJUTHYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme
5 «IToBTOpenue u yriyOiaeHue 3HaHUI 1 1 18.09
OCHOBHBIX Pa3/IeIOB Kypca 8 Kiaccay
6 Knaccudukanuus XuMUYECKUX peakiui 1 20.09 bubnnorexa [IOK
110 Pa3JINYHBIM MTPU3HAKAM ' https://m.edsoo.ru/00adbch0
[loHsTHE O CKOPOCTH XMMHYECKOMN
7 eakiuu. [ToHsITHE O TOMOTEHHBIX U 1 25.09 bubmorera [IOK
PEaKIn. ' https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIMIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.
3 DakTOpHI, BIUSIONINE HA CKOPOCTh 1 97,09 bu6nuorexa LIOK

XUMHYECKOHN PCaKMU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

https://m.edsoo.ru/00adc28c
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OKHCIIUTEIIFHO-BOCCTAHOBUTEILHBIC

Bbu6nunorexa LIOK

IIPUMEHEHHE

9 02.10
peakuuu https://m.edsoo.ru/00adcade
Teopust dIIEKTPOIIUTUYECKON
10 nccormanuu. CUiIbHbBIE U c1a0ble 04.10 Bubmaorexa ITOK
A TUHETTHH. ' https://m.edso0o.ru/00adcd68
AJIEKTPOJIUTHI
bubmuorexa [IOK
7 09.10
1 Hounpie ypaBHeHus peakiuii https://m.edsoo.ru/00add448
XUMHUUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTaBICHUI 00 11.10 bubmaorexa LIOK
. bea ' https://m.edsoo.ru/00add5d8
ANEKTPOIATHICCKON TUCCOIHAIINN
XUMHUYECKHE CBOUCTBA COJIeil B CBETE
13 OpenCcTaBICHUN 00 3IEKTPOIUTHYECKON 16.10 Bubmuorexa LIOK
peAt p ' https://m.edsoo.ru/00add8b2
IUCCOLMANN
bu6mmoreka [IOK
14 IT i 18.10
OHATHE O THIPOJIHZE collen https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 % 23.10
O00011IeHNE U CUCTEMATHU3AIMS 3HAHUN httos://m.edsoo.ru/00addd12
16 [IpakTrueckas padora Ne 1. «Pemienue 9510 bubnmorexa [LIOK
OKCIIEPUMEHTANBHBIX 33249 ' https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme
17 «IIIEKTPOIUTHYECKAS TUCCOLIHALINAS 06.11 Bubmorexa IIOK
p A HHATHL ' https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»
OO011ast XapakTepUCTHUKA TaJIOr€HOB.
18 XI/II;III/I‘{CCKII)/IC CBEﬁCTBa Ha IpUMepe 08.11 Bubmiorexa ITOK
pHMEp ' https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopond. ComnsiHas KHCIIOTa,
POBOAOPOA N bubmuorexa [IOK
19 XUMHUYECKHUE CBOMCTBA, IIOJIyYECHUE, 13.11

https://m.edsoo.ru/00ade104
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[Ipaktrueckas padota Ne 2 o Teme

bu6mmoreka [IOK
2 11 i 15.11
0 « onyquI/I"e COHfIHOH KHCIIOTEL, https://m.edsoo.ru/00ade348
W3Yy4YCeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKIHii, eCIM OUH U3 20.11 bubmorera [JOK
PCEAKILIH, a ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mmas xapaKTepUCTHKA JIEMEHTOB 29 11 bubnnoreka [JOK
VIA-rpymrsl ' https://m.edsoo.ru/00ade64a
AnnorponHble MOIU(GUKALIUN CEPBHI.
23 Haxo : eHUE ce BII[ I/Iq)Gé c:e I/IHeII){I/Iﬁ B 27.11 bubmorexa LIOK
e p f[ ' https://m.edsoo.ru/00ade64a
npupoie. XUMUYECKUE CBOWCTBA CEPhI
24 CepoBonopo, cTpoeHue, (pu3ndecKue u 2911 bubnmoreka [JOK
XAMHYECKHE CBOMCTBA ' https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTAa,
25 ¢du3nvecKre 1 XUMHUECKUE CBOICTBA 04.12 bubmmorexa [IOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHAMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE TIPOMBIIIICHHOTO CIIoco0a
26 MOJIYYEHUSI CEPHON KUCTOTHI 06.12 bubmorera [JOK
i p ’ . ' https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HeHNE OKpYKarolen
Cpellbl COeIMHEHUSMHU Cepbl
97 Breruucnenue MaccoBoit 10U BBIXO/1a 11.12 bubmuorexa [IOK
IIPOJYKTA peaKkuuu ' https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 3J1eMeHTOB V A-
)8 rpymbl. A30T, pacClipoCTpaHEHUE B 13.12 bubnmnoreka [JOK
npupoze, GU3NIecKre 1 XUMHUECKUEe ' https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHaK, ero GU3nIeCcKue u 18.12 bubmuorexa [IOK
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XMMHMYECKHE CBOMCTBA, MOIYYCHHUE U
IIPUMEHEHHE

https://m.edsoo.ru/00adf004

[paktuyeckas padota Ne 3 o reme

bu6nuorexa LIOK

30 11 20.12
(CLOTYTICHIE ANINITAKA, H3YHCHHE €10 https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KUCJOTa, €€ (PU3NUecKue u 2512 bu6nnoreka [JOK
XHMHYECKUE CBOWCTBA ' https://m.edso0o.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATHHBIX

32 oOpeHuii. XMMHYECKOE 3arps3HeHUe 27.12 bubmorera [JOK
yAo0p o p ' https://m.edsoo.ru/00adf518
OKpYKAIOIICH Cpelibl COEAMHCHUSMHU
azoTa
docdop. Oxcua pocdopa (V) u

33 (bocg)o pHas[ ann(i)m q)(i)lxll)sn(qe)cxne " 15.01 bubmmorexa LIOK

p N ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHUE
Hcnonp3oBanue pochaToB B kauecTse
34 MUHEPAJTbHBIX YI0OpEeHUH. 3arpsi3HeHHE 17.01 bubmorexa HOK
PEILILIY YAODPETHIL. SaTp ' https://m.eds00.ru/00adfc20
MIPUPOIHOIM cpenbl hochaTaMu
Yraepon, pacipoCcTpaHEHHUE B IIPUPOJIE, bubnnoreka [IOK

35 o 22.01
(bU3uMYecKre U XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoaa, ux pu3ndeckue u
XUMHYECKHUE CBONCTBA. IKOJIOTHUECKHUE bubmuorexa [IOK

36 2401
MPOOJIeMBI, CBSI3aHHBIC C OKCUIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

bu6nmmorexa [IOK
7 ¢ 29.01
3 YrobHas KUCIOTA i €€ CcOMH https://m.edsoo.ru/00ae006¢
38 [paktuyeckas padota Ne 4 o reme 3101 bu6mmorexa [IOK

"[losrydyeHne yriekucioro rasa.

https://m.edsoo.ru/00ae027e
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KauecTBenHnas peakius Ha KapOOHaT-

noH"

[lepBoHavanbHBIE TOHATHS 00

bu6nuorexa LIOK

39 OpPraHUYECKUX BEIECTBAX KaK O 05.02
p m https://m.edsoo.ru/00ae054e
COEJIMHEHUSX YIJIepoia
bubmuorexa [IOK
40 KpeMmunii u ero coegnuHeHUs 07.02
p A https://m.edso0.ru/00ae080a
IIpaktuyeckas padota Ne 5. Perenue

41 JKCHEPUMEHTAIBHBIX 33Ja4 I10 TEME 12.02 bubnmoreka [JOK
«BaxkHelmme HeMeTaJUTbl U UX ' https://m.edsoo.ru/00ae0bf2
COETMHEHI»

Konrponsnas padora Ne3 no reme
42 «Baxxuetinme HeMeTaUIBI U X 14.02 bubmaorexa LIOK
' https://m.edsoo.ru/00ae0el18
COETMHEHIS
OO01mas xapaKTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJLJIOB. B [IOK
HOJIMOTEKA
43 Mertannnueckas ¢BsA3b U METaJIMYECKAs 19.02
. https://m.edso0.ru/00ae103e
KpUCTAJUTMYECKasl PEIIETKA.
dusnueckue CBOUCTBA METAIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUAIN PST HAIPSHKEHUI 21.02 bubmaorexa LIOK
p P p ' https://m.edso00.ru/00ae1156
METAJJIOB
OO61mue criocoOb! OTYYSHHS METaJIOB.

45 Crnnasel. Berunciaenus no ypaBHEHUAM 26.02 bubnnorexa [IOK
XUMHUYECKUX PEaKIUid, €ClId OUH U3 ' https://m.edso0.ru/00ael1156
pEareHTOB COJIEPKUT MPUMECH

Buobmmorexa IIOK

46 [lonsTHE O KOPPO3UM METAIIIOB 28.02 1

https://m.edsoo0.ru/00ael278
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bu6nmmorexa [IOK

04.03
47 [enosmsie meTas el https://m.edso00.ru/00ae14b2
Bbu6nuorexa LIOK
4 06.03
8 OKCUBL 1 THAPOKCHL! HATPHS H KaTIHs https://m.edsoo.ru/00ael4h2
[{erouHO3EMENBHBIE METAIIIIBI — bubnmoreka [JOK
49 y y 11.03
KaJbIIMA ¥ Mardui https://m.edsoo.ru/00ae15e8
bubmuorexa [IOK
B . 13.03
50 ACHCHIIE COCHMHCHIA KaIbIA https://m.edsoo.ru/00ael15e8
51 O000111eHNEe U cCUCTEMATU3aIMs 3HAHUN 18.03
JKEcTKOCTh BOJEI U CIOCOOKRI €€ bu6nuorexa LIOK
52 20.03
YCTPaHEHUS https://m.eds00.ru/00ae1886
IIpaktuyeckas padota Ne 6 o reme
53 "YKEcTKOCTh BOABI U METOJIBI €6 01.04 bubmorexa HOK
" A 8 ' https://m.edso0o.ru/00aelae8
YCTpaHEHUS
bubmuorexa [IOK
4 An i 03.04
> FOMHHITH https://m.edsoo.ru/00aelc64
AmboTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
55 08.04
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
56 XK 10.04
eIe30 https://m.edso00.ru/00ae1d86
57 OKcuabl, THAPOKCHUIBI M COJIU Kele3a 15.04 bubmuorexa [IOK
(1) u xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cuCTeMaTH3alus 3HaHHHA 17.04
IIpaktuyeckas padota Ne 7. Perienue
59 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME 99 04 bubnmoreka [JOK
«Baxkueumme MeTajibl U X ' https://m.edsoo.ru/00ae3de8
COCTMHCHUS
60 Brruncnenus no ypaBHEHUsAM 24.04 bubmmorexa LIOK
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XUMHUYECKUX PEAKIUi, €CIIA OUH U3
peareHTOB JIaH B U30BITKE WIH
COJICPKUT NpuMecH. Beruncnenus
MacCOBOM JJ0JIM BBIXOJa MTPOIYKTA
peaxkuuu

https://m.edso00.ru/00ael750

61 O00011IeHNE ¥ cCUCTEMATH3AIM 3HAHUI 1 29.04
Konrponsnas padora Ne4 o reme
62 «BaxHeime MeTaJlibl U UX 1 06.05
COEJIMHEHUS
BemiectBa u maTepuasl B bu6nnoreka [JOK
63 . 1 08.05
MOBCEAHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHNE OKPYXKaIoIen 1 13.05 bubnmoreka [JOK
cpe/Ibl ' https://m.eds00.ru/00ae4270
65 Poibp XxuMuM B perieHun SKOIOTrH4eCKUX 1 15.05 bubnmorexa [IOK
npobiiem ' https://m.eds00.ru/00ae4270
PesepBHrlit ypok. O600111eHIE U bubnmoreka [JOK
66 . 1 20.05
cUcTeMaTHU3alus 3HaHuU https://m.edsoo.ru/00ae0d0a
67 Pezeprublit ypok. O60011eHNE 1 1 2905 bu6mmorexa [IOK
crucTeMaTu3alus 3HaHUN ' https://m.edso00.ru/00ae0dOa
PesepBHblit ypok. O600611eH1E 1 bubnmoreka [JOK
68 . 1 27.08
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AknmonepHoe obmiectBo «M3aaTenbeTBo «lIpocBerienue»
» Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cmankor C.A.,

AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»






