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IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€Ha HAa OCHOBE TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
o0Opa3oBaTeibHON MPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe ¢eaepaqbHON pabdoueld MporpamMMel
BOCIHUTAHUA U C YYETOM KOHIIEMIIUU MPENoiaBaHusl y4eOHOro MpeaMeTa « X uMUs»
B 00pa3oBarenbHbIX opranuzanusax Pocculickoit deneparum.

[Iporpamma mo xumum Aa€T TPENCTaBICHUE O IENSIX, OOIIEH cTpareruu
oOyueHHs, BOCIUTAHUS M Pa3BUTUA OOyYarOUIMXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBIMBAET o0si3aTenpHOe peIMETHOE COJIEpKaHUE,
IpelyCMaTpUBAET PACIPEACIICHHE €ro I0 KijaccaM M CTPYKTYpUPOBAHHUE I10
pazienaM M TE€MaM MOPOrpaMMbl MO XHUMHH, OINPEAENSET KOJIWYECTBEHHBIE U
Ka4€CTBEHHBIE XapaKTEPUCTUKHU COJIepKaHUs, PEKOMEHIYEMYIO
NOCJEAOBATEIBHOCTh ~ M3YYEHUS XHMHM C YYETOM  MEXKIPEOMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpoliecca, BO3PACTHBIX
ocoOeHHOCTEH OOydJarommMXCsi, OMpPENesieT BO3MOXHOCTH TMpeaMeTra  JUIs
peanuzanuu TPEOOBAHHWM K pe3yibraTaM OCBOCHHS OCHOBHOUM 00pa3oBaTebHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMsl, a Takxke TpeOOBaHUN K
pe3ynbraraMm o0y4YeHHss XMMUU Ha YPOBHE Ieiel U3ydeHus peIMeTa U OCHOBHBIX
BUJIOB y4€OHO-IIO3HABATEILHON JEATENBHOCTH OOYyYalolIerocsi MO OCBOEHUIO
y4eOHOTO COAEPKaHUSI.

3HaHWE XUMHUHU CIYKUT OCHOBOM mJisi (HOPMHUPOBAHUS MHUPOBO33PECHUS
o0yuJaroIerocsi, €ro MpeacTaBlICHUl O MaTepUaIbLHOM €IUHCTBE MUPA, BaKHYIO
posib urpatorT GopMUpyeMble XMUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAICHUIX
SHEPruu U 00 HSBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PElICHUs I100aTbHBIX
npo0jIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECCTBA — CBHIPHEBOM, YHEPrEeTHUCCKOM,
MUIIEBON U SKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3yueHne xumuu:

cnocoOCTBYeT  pealnu3aludyd  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUS KyJIbTYPBI TUIHOCTH, €€ 0011eH 1 QYHKITMOHAITBHONW TPaMOTHOCTH;

BHOCUT BKJIaJl B (DOpMHUpPOBAHUE MBIIUICHUS W TBOPUYECKUX CIMOCOOHOCTEU
o0Oy4arolmuxcsi, HaBBIKOB HUX CAMOCTOSITENIbHOW Y4eOHOW JIeATEeTHhHOCTH,
OKCIIEPUMEHTAJIHBIX W HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM )XKU3HU, TaK U B MPO(ECCUOHATBLHOMN JEATETbHOCTH;

3HAKOMUT CO CHenu(puKod HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIA/1a HA €IMHCTBO MPUPOJBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O00yYaroluXxcs;



CIIOCOOCTBYET bopMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
AKOJIOTUYECKOEe 00pa30BaHuE 00yUYarOIIUXCS.

JlanHbple HampaBiieHHsT B OOyYE€HHHM XHMHH OOECIEYMBAIOTCS CHEUU(PUKON
colepkanusi  y4eOHOTrO  MpeaMeTa, KOTOPBIA  SBISETCS  TEAaroru4ecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHUH Ha ONPEACIIEHHOM dTare e
pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOIIMMUCS CUCTEMbl NEPBOHAYAJIBHBIX MOHSITUNW XUMHUH, OCHOB
HEOPraHMYECKOM XHMHM M HEKOTOPBIX OTIEIbHBIX 3HAUUMbBIX IOHSTHUI
OpraHUY€CKON XUMUHU.

CtpykTypa comepKaHusi MPOTpaMMbl IO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOIO monaxoja K €€ m3ydeHuro. Colep:kaHue CKIAIBIBAETCS U3 CUCTEMBI
MOHATUH O XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHSITUNA O XUMUYECKOU
peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbl 1O TMPUHIIUITY
MOCJIEA0BATEIBHOTO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUM;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpEeICTaBICHUN 00 SICKTPOJMTHUYECKON JUCCOIMAIMA BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUUYECKH
MOJTYYEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K APYyTrOMY, BBIONHSSA (PyHKIIMKU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TOJTyYEHHUS U3yUaeMbIX
BEILICCTB.

OcBoeHne mporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
IIPEACTABJICHUS] O XUMUYECKOM COCTABIISIOLIEH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM TMpPUPONBI, LIEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAHUIO H
METO/laM TIO3HAaHWS B Hayke. V3ydeHue XUMHHM TMPOUCXOAUT C MPUBICUCHUEM
3HaHUW U3 paHee U3YyUYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyX AU MHPY,
«buomorus. 57 knacced» U «DU3HKa. 7 KI1acc».

[Ipy wu3ydeHHMM XUMHUU TPOUCXOAUT (POPMUPOBAHHE 3HAHUA OCHOB
XUMUYECKOM HAyKH KakK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUECKOM
JEATeIbHOCTH 4YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI XMMHUYECKHX
3HAHUW — Ba)XXHEHINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX IOJIOKCHUH,
JOCTYIHBIX 0000IIEHN MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K HayyHbIM METOJaM TIO3HAHUSA TIPU W3YYCHUH BEIIECTB H
XUMUYECKUX peaklvii, B GOPMUPOBAHUMU U PA3BUTHUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWH B Y4eOHO-TIO3HABATEIBHOW M  y4eOHO-HCCIIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOCHHMU NpaBWJI 0O€30MacHOro oOpalleHHs C BEUIECTBAMU B
ITOBCEHEBHOM KU3HMU.

[Ipu u3yyeHnrn XMMHUHU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI Ba)KHOE
3HaYEHUE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHE WHTEIJICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSTEILHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

—  HampaBIICHHOCTh OOyYeHHs Ha CHCTEeMarudeckoe MpHOOIIECHUE
o0yyaromuxcsi K CaMOCTOATEIbHON I03HABaTEebHOM NEATEebHOCTH, HAyYHBIM
METO/aM TMO3HaHusA, (HOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecriedeHre yCaoBUM, CIIOCOOCTBYIOIIUX MPHUOOPETCHUIO 00yJarOIIIMHUCS
OMbITa Pa3HOOOpPA3HOW [EATEIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTEHIIMI), MMEIOIINX yHHBEPCAIbHOE 3HAUCHUE st
pa3IMYHBIX BUAOB JCSITEIbHOCTH;

— (opmupoBanue oO0mel (QyHKIMOHATBLHOM U  €CTECTBEHHO-HAyYHOUH
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKPY’KaIOIIEro MHpa, UCTONb3ys 3HAHHWS W ONBIT, TOJYYCHHBIC TPU W3yYECHUH
XUMUHU, TPUMEHATh WX MPU pENICHUH MpoOJeM B TIOBCETHEBHOM XKU3HH U
TPYAOBOU EATENBHOCTH;

— (¢opmupoBaHue y OOyyaroUMXCS TyYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHUSl I[IEHHOCTH XUMHUYECKUX 3HAHUM [JIs1 BBIPAOOTKH HKOJOTUYECKH
1EJIeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM [EATENTbHOCTH B UENISIX
COXPAHEHUSI CBOETO 3I0POBbS M OKPYKAIOIIEH TPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHMs OOIIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQWIIsi U HAPABICHHOCTU JabHEHIIEro
00y4eHUsI.

OOmiee 4nCIO YacoB, OTBEACHHBIX JUIS HW3YYECHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTapiser 136 yacon: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHME OBYYEHMUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Poib XMMHM B KU3HHM YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. Du3nyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BeuiecTB. [loHsATHE O MeTOMax MO3HAHUS B XUMHUHM. UHCThIE BEHIECTBA U CMECH.
CrocoOsI pa3aeneHus CMECEH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XHUMHUYECKUX
aeMeHTOB. [IpocThIe U COXKHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gpopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemecTB. OTHOCHUTENbHAS aToMHasg Macca. OTHOCUTENbHASA
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO AJIEMEHTA B COCIMHEHUU.

KomnuectBo Bemectsa. Monbs. MonsipHas Macca. B3auMoCBsI3bp KOJIMUYECTBA,
Macchl M 4YHUCJIa CTPYKTYpHBIX €IuHUIl BemectBa. Pacuérel mo dopmymnam
XUMUYECKUX COCTMHEHUH.

du3znuecKre U XUMMUYECKUE SIBJICHUSL. XUMHUUYECKas Peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHWs MacChl BEIIECTB. XUMHUYEeCKUe ypaBHeHUs. Kiaccudbuxarms
XUMUYECKUX PeaKiuid (COeIMHEeHUs, Pa3TIOKEHUs, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOM MOCY/I0HM, MpaBujiaMu paboThl B J1abopaTopuu U
npuéMamMu oOpaiieHus: ¢ J1abopaToOpHbIM 000PYAOBaHUEM, U3YUYEHUE U OMHCAHUE
dbu3nuecKkux CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOIIOACHUE
busnueckux (MJIaBleHUWE BOCKa, TasHUE JIbJIa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCALMs BOABI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIECTBHE Mejia C KUCIOTOM) SIBJI€HUM, HAOMIOeHuE U
ONHUCaHHWE MPU3HAKOB MNPOTEKAHUS XUMHUYECKUX peaklHil (pa3oxkeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHUEe TUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojieicTBHE Keme3a ¢ pacTBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3eiieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BEITIAPUBAHUE, TUCTUIUIAINS, XpoMaTorpadus, IpoBeIeHNE OUYNCTKH TTOBAPEHHON
comu, HaOMIONEHME W OMHCAaHWUE  PE3yJbTaTOB  NPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOZEIEH MOJIEKYII
(IIapOCTEP>KHEBBIX).

Ba:xHeillne npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3oB. CocrtaB Bo3ayxa. Kuciopong — 31€MEHT U IpocToe
BemiecTBO. HaxoxaeHue kuciopojga B mpupone, (PU3MUECKUe M XUMHUYECKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. [Ipumenenne xuciopona. CrocoObl
MOJIy4eHUs KHUCJopoAa B Jiaboparopud U IpOMbIIUIEHHOCTU. Kpyroropor
KHciopo/a B nmpupojie. O30H — alIoTpoIiHasi MoJu(pUKaLUs KUCIOPOa.



TermmoBoit >PdeKkT XUMUYECKON peakiuu, TEPMOXHUMHUYECKHUE YpPaBHEHWS,
9K30- M DHAOTEPMHUUYECKHE peaklUuH. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHUE MAPHUKOBOTO d(pdeKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »smemeHT M mpocrtoe BemecTtBo. Haxoxkaenue Bomopoma B
npupone, GU3MYECKHUEe ¥ XUMHUYECKHE CBOWCTBA, NPHUMEHEHHUE, CIOCOObI
nosryyeHus. Kucnotsl u conu.

Mounsipabiii 00bEM 1a30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputTenb. PacTBOpBHI.
HacpimieHHbIE M HEHACBINIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BeUIecTBa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUSI.
Ponb pacTBOpoB B Npupolie U B KU3HU 4yeiaoBeKka. KpyroBopoTr Boabl B IPUPOLE.
3arpsi3HEHHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHenuil. Oxcuabl. Knaccuduxanus
OKCHJIOB:  coyieoOpasyrommue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpazyomue. Homenkiarypa okcugoB. Dusnyeckue u XUMHYECKHE
CBOMCTBa OKCUAOB. [lomyueHne okcuaoB.

OcHoBanus. Krnaccudukanuss OCHOBaHMN: WMIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHuid. PU3NYECKHME W XUMHUYECKHE CBOWMCTBA
ocHoBaHui. [lomyyeHne oCHOBaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucior. duszndeckue u
XHMHUYECKHE cBoMcTBa KuUCIOT. Pang aktuBHoctM MeTaioB H. H. bekerosa.
[Tony4yenue KUCIOT.

Conu. Homenknarypa coneil. dusndyeckre 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue comei.

I'eHeTnueckas CBsI3b MEXKY KJIACCAaMU HEOPTaHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYXE, ITOIYUYEHHE,
coOupanue, pacro3HaBaHWE W W3YyYEHHWE CBOWMCTB KHUCJIOPOAa, HaOIIOICHUE
B3aUMOJICHCTBHUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
npeKpalieHus ropeHust (moxkapa), O3HaKoMJIEHHE C oOpa3laMud OKCHUIOB H
OMHMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, paClO3HABAaHUE W U3Yy4YCHUE
CBOMCTB BoJiopofa (ropeHue), B3aumomaeiictBue Bomopona ¢ okcuaom menu (II)
(BO3MOXKHO HCIOJI30BAHKE BUEOMATEPHAIOB), HaOMIONEeHNE 00pa3lloB BEIIECTB
KOJTMYECTBOM | MOJb, HMCCleIOBaHUE OCOOCHHOCTEH pPACTBOPEHMSI BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOU
MAacCOBOM JOJIEW pAaCTBOPEHHOIO BELIECCTBA, B3AaUMOACHCTBUE BOJBI C METANIAMU
(HatpueM W KanmblKeM) (BO3MOXHO  HCIIOJIb30BaHHE BHJIEOMATEpPHUAJIOB),
UCCIIeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PaA3IMYHBIX KIIACCOB,
HaAOI0ZICHME U3MEHEHUsI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,



u3ydyeHre B3aumozeicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCIIOT C METajUlaM{, PEaKIUi HEUTpaau3alud, NOJyYEeHUE HEPaCTBOPUMBIX
OCHOBaHW, BBITECHCHUE OJHOIO METAJUIa APYTUM K3 PACTBOpA COJIM, PEIICHUE
SKCIEPUMEHTAIIBHBIX 3a7ad 1o Teme «BaxHeWmme KIacchl HEOPraHWYECKHUX
COCAMHEHUI».

HHepuonnyecknit 3akoH u lIlepumomuyeckass cucTeMa XUMHYECKHUX
yiemenToB JI. WU. MenngeneeBa. Crpoenne aroMoB. XMMHYECKAsl CBS3b.
OKHCIUTENTBbHO-BOCCTAHOBUTE/IbHbIE PeaKINH

[TepBbie MOMBITKA KIACCU(UKAIIMN XUMHUYECKUX dJIEMEHTOB. [loHsTHE O
IpyIIaxX CXOAHBIX 3JEMEHTOB (IUEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(POTEpHbIE OKCHUIbI
Y TUJPOKCUIBI.

[Tepnonnueckuit 3akoH. Ileproanyueckas cucteMa XUMUYECKUX 3IEMEHTOB /1.
N. Menneneena. Koporkonepuoanas u nnmuHHoniepuoaaas popmel [lepuonmuaeckoit
cucreMbl xumuudeckux aemeHtoB J[. M. Menneneesa. Ilepuonbl W rpyImmsl.
DU3NYECKHUI CMBICII OPSAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. M3otonsl. OnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YeK aTroMoB MepBbIX 20 XUMHYECKHX  DJIEMEHTOB
[Tepunonnueckont cucremsl . M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aroMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPyIIaM U MEPUOJIAM.

3nayenue [lepuonnueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMHUYECKUX
JIEMEHTOB JUIA pa3BUTUS Hayku W npaktuku. [[. WM. MenneneeB — yd€HbId U
IpaKIaHHH.

Xumudeckass cBsi3b. KoBajieHTHast (TOJIsipHAss M HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpoueccsl okKciIeHUs: U BOCCTaHOBIEHUSA. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHrue oO0paslloB BEIIECTB METAVIOB M HEMETAIJIOB, B3aUMOJICUCTBHUE
TUJIPOKCHIA IIMHKA C pacTBOpaMH KHCJIOT M IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuy pa3aoKeHHUs, COSTUHEHNS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeAMETHBIX CBA3CH MPU WM3YUYEHUHM XUMHM B 8 Kjacce
OCYIIIECTBIISIETCSI 4Y€pe3 UCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MIOHATUM, TAK U MOHATUH, SABJISIOLIMXCS CUCTEMHBIMU IS OTACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKIIA.



OO0mme ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAy4YHBIA (haKT, TUIOTE3a, TEOPHs,
3aKOH, aHalMu3, CHHTE3, Kilaccuukamusi, MEepUOJUYHOCTb, HaOIIONEeHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

dusnka: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUNA 3aps]l, BEMIECTBO, TEJO,
00BEM, arperatHoe COCTOSTHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEpPEHUsI, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TOPOADI, MTOJE3HbIC
MCKOIIa€Mbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeCKAsi peaKkuusi

[Iepnonnueckuit 3axkoH. [leprnoanueckast cucremMa XUMHUYECKHUX IEMEHTOB /1.
N. MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX DBJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, KalMs, KaIbIUA U HX
COCAMHEHN B COOTBETCTBUM C IIOJOKEHHEM »3leMeHTOB B Ilepuommueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOM CBA3U. THUIBI KPUCTAIIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxainys u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K pa3IU4YHbIM KJaccaM HEOPTraHUYeCKUX
COEAMHEHU, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarus XuMuaeckux peakiiuii Mo pa3inuHbIM MpU3HaKaM (IO YHUCITY
U COCTaBy YYacCTBYIOUIMX B pEaKIMM BEHIECTB, MO TEIUIOBOMY 3(dekTy, Mo
U3MEHEHUIO CTENEeHEW OKMUCIICHHS XMMHUYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTajau3aropa). JK30- U SHIOTEPMUUECKUE PEaKIINH, TEPMOXUMUUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopocTH xumudeckol peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX U TeTepOreHHBIX
peakuusx. [Tornsatue o karanuse. [lonaTne 0 xumMuyeckoM paBHOBecHHU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOM pEakIuu ¢ TMOJIOKEHUE XUMUYECKOTO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OayiaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHOW  PEaKIIuHu. CocraBieHue  ypaBHEHHUI
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIHUM €  HUCIOJIB30BAHMEM  METOja
ANIEKTPOHHOTO OanaHca.



Teopus 3IEKTPOTUTUUECKON AUCCOUALNN. DIEKTPOIUTHI U HEINEKTPOIIUTHI.
Karnonsl, aHnoHsl. MexaHuU3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuuecko cBs3u. CreneHp nuccounauu. CUIbHBIC U ClIa0bIe AJIEKTPOIUTHI.

Peakuuu monHoro ooMeHa. YCioBHSI MPOTEKAHUSI peaklMii HOHHOTO OOMEHa,
MOJIHbIE U COKpalll€éHHblE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMM U CcoJedl B CBET€ TMPEACTaBICHUNA OO0 DIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHsATHE O rHApOIU3E COJei.

Xumuueckuit IKChepumenm:

O3HAKOMJIEHUE C MOJEISAMHU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HEMETaUIoB (rpadgura M ajMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHNWE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeakivu
OT BO3JICUCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHHE DIIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIIECTB, NPOLECCA AUCCOLMALMU KHUCIOT, WIENOYEN W COJEeU
(BO3MOXKHO ~ MCIOJIb30BAaHUE  BHUJEO MAaTepualioB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TMPOTEKAHHWS  peakiuil  HOHHOTO  OoOMeHa
(oOpa3oBaHMe oOcajika, BbIACIICEHHE Ta3za, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COCIUHEHUs), paclO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C [OMOIIBIO KAUeCTBEHHBIX pPEAKIMWA HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/uibl M X COeIMHEHM S

OO6miass xapakTepucTuka rajqoreHoB. (OCOOCHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHbIe CTeNneHu OKHcieHus. CTpoeHue U (PU3MYECKUE CBOICTBA MPOCTHIX
BEIIECTB — TajOreHOB. XHMMHUYECKME CBOWCTBA Ha I[pPUMEPE  XJIOpa
(B3aUMOJICMCTBUE C METallaMHM, HEMeTalylaMH, IejodyaMu). XJIOPOBOAOPO/I.
ConsiHas KucioTa, XMMUYECKUE CBOMCTBA, MOJYyYEHHE, NpUMEHEHHE. JlefcTBHE
XJOpa U XJOPOBOJOPOJa HAa OPraHU3M YeJOBeKa. BakHeWIne XJIOpUIbl U HX
HAaXO0XJICHUE B PUPOJIE.

O6mrast xapakrepucTtrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue W (PU3MYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIIUA KUCIOPOIa
U cepbl. XUMHUYECKUE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKHe CBOMCTBA. OKCHUIIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusmyeckrue ¢ XUMUYECKHE CBOMCTBa (00IIME Kak
NpEACTAaBUTEN Kjlacca KUCIOT U crnenuduueckue). XUMUYECKHUE peakIuu,
JeXallie B OCHOBE MPOMBILUIEHHOIO CIOco0a MOJYyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoi KucaoThl. CONMM CEpHOM KHUCIIOTHI, KAYECTBEHHAS peaKus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCAMHEHHH B TpHpone. XUMHUYECKOE



3arpsA3HEHUE OKPYKAIOUIEH Cpenbl COEAUHEHUSAMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6mast xapakrepucTuka 3j1eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacHpOCTpaHEHUE B MPUPOJIE,
busnueckue u XuMUIeckue cBoicTBa. KpyroBopot azora B mpupoze. AMMHUaK, ero
busnuecKkue U XMMUYECKHUE CBOMCTBA, MOJIydeHue u npuMenenue. Coiau aMMOHUS,
ux puznyueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakilus Ha
MOHBI aMMOHHA. A30THasi KHUCJIOTa, €€ MoiyuyeHue, GU3NYeCKue U XUMHUYECKHUe
CBOMCTBa (00mMe Kak TMPEACTaBUTENS Kilacca KUCIOT W CrhernuduyuecKue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMSI B Kauye€CTBE MHMHEPAIbHBIX
ynoOpeHui. XuMU4YeCKoe 3arps3HeHUE OKPY KaIoIIel Cpe/ibl COeTMHEHHUSIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHUE BO3JAyxa, MNOYBbl U BOJ0oEMOB). Docdop,
auiorponHbeie Momudukanuu (ocdopa, Puznueckue U XMUMUYECKUE CBOICTBA.
Okcun dochopa (V) m docdhopHas kuciaora, (GU3MISCKHE H XUMHUYSCKHC
cBoiicTBa, monydeHue. lcnonb3oBanue ¢ocharoB B KadecTBE MHUHEPATbHBIX
yI0OpEeHHUI.

Ob6mas xapakrepucthka 31eMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKHUCIEHHs.  YIIEpOA,  aJUIOTPOIIHbIE
Momu(UKAIIMU, PACTIPOCTPAaHEHUE B TMpUPoAE, (U3UYECKHE U XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyroopot yrnepona B mpuponae. OKCuapl yriepona, ux
dbu3uYecKkue W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJlyYeHHE W NpPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yoiepona (IV), rumoresa rmo0ansHOTO MOTEIIICHUS KIIUMaTa, IMApHUKOBBIN 3(PQEKT.
VYronpHas kucimora U €€ Ccold, WX (PUINUYECKHE W XUMUYECKHE CBOMCTBA,
nojlyueHue M npuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yrmiepoaa (MeTaH, 3TaH, 3TUIEH, alleTUICH, 3TaHOJ, NIULEPUH, YKCYCHas KUCIIOTA).
[IpupoaHble UCTOYHUKHU YIIEBOAOPOIOB (Yroib, HPUPOIHBIN Ta3, HeDTh),
OPOAYKTHl UX mnepepaboTku (OEH3MH), UX POJb B OBITY U NPOMBIILIEHHOCTH.
[TonsaTre 0 OMOTOrUUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrlieBoJax — U UX
poln B KU3HM UeloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHUE CBOMCTBA, IMOJYYEHUE U
npuMenenne. CoenuHeHuss KpemHus B mnpupone. OOuue mnpeacTaBieHUus o0
okcuge kpemuus (IV) um xkpemuueBoil kucnore. CUIMKATHI, UX WCIOIL30BAHUE B
ObITY, B MPOMBINUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[IpobnemMbl Ge301MacHOro0 MCIOIb30BaHMS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3yYCHHE OOpa3I[OB HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCJIOTHI,
MIPOBE/IEHNE KAaYECTBEHHBIX PEAKIUi Ha XJIOPHUA-UOHBI U HAOIIONEHNUE MPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxaromue (HU3NYECKUe M XHUMHUYECKHE CBONCTBA
rajoreHoB MW WX COCAMHEHUN (BO3MOXKHO HCIMOJB30BaHUE BHUACOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJOPUIOB (TaJOT€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMu ceppl W €€  COCQUHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEpPHAIOB), HAOMIOMCHHE Tpollecca OOYITIMBAHUS caxapa MOoJ JACHUCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCIOTBl, M3y4YEHUE XUMHUYECKHX CBOICTB
pa30aBIeHHON CEpHOW KHUCJIOTHI, IIPOBEACHUE KaYeCTBEHHOM peakuuu Ha
cynb(dar-uoH U HaOMIOACHUE TMpU3HAKA €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
dbusnueckuMu cBoWcTBaMu a3oTa, ¢dochopa W WX COeAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHME  BHUJEOMATEpHAIOB), oOpasmamMu a30THBIX U (POCHOPHBIX
yaoOpeHull, moiydyeHue, coOMpaHHe, paclO3HABAHME M M3YyUYEHHUE CBOMICTB
aMMHaKa, MpoBeJICHUE KAUeCTBEHHBIX pPeakIuii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4YEHUE TMPU3HAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOMU
A30THOM KHCJIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAHUE BHAEOMATEPUATIOB),
U3y4YCHHE MOJEJIe KPHUCTAUIMYECKUX pemeEToK anmasa, rpadura, QyiepeHa,
O3HAKOMJIEHHE  C  TPOIECCOM  aJcopOIMM  pPAacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOrasza, MojiydeHue, coOupaHue,
pacmo3HaBaHWE W  M3YYEHHE CBOMCTB  YIIEKHCIONO Tra3a, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYeHHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKUMEH CUJIMKATHOW MPOMBILIIEHHOCTH,
pelieHrne HKCIEPUMEHTAIbHBIX 3ajlad Mo TeMme «BakHeline HeMeTallibl U HX
COCMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mrast xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux TnonoxkeHus B llepuoamueckor cucremMe XuMudyeckux siaemeHtoB I, .
MenpeneeBa u cTtpoeHus aroMoB. CTpoeHHE METAIUIOB. MeTamnyeckas CBsI3b U
METAJNIMYECKasi  KpUCTAUIMYECKass  PemI€TKa.  DICKTPOXUMUYECKUU Pl
HANPsDKeHU MeTauioB. GU3NUecKue U XUMUYECKHUE CBOMCTBA MeTaiioB. O0rue
crocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOPpPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMUHHH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBILIIEHHOCTH.

[llenounble MeTauibl: MOJOXKEeHUE B llepuonnueckor cUCTEME XMUMUYECKHUX
anementoB JI. M. MennaeneeBa, CTpO€HHE HUX aTOMOB, HAXOXKICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbl U



TUAPOKCUABI Harpuss W Kanus. [IpuMeHeHue IIeNOYHBIX METauloB M HX
COEIMHEHUM.

IIlenoyHO3eMENBbHBIE METAMJIbl MarHMi MW KaJblMWA: TOJOXXEHHE B
[lepnopnueckoit cucrteMe xumuueckux sneMeHToB [[. M. Menaeneesa, ctpoeHune
UX aTOMOB, HaXOXJeHUe B npupojie. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueimme coequHeHUs Kaiblusl (OKCHUI, THUIPOKCHJ, COJIN).
XKéctkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHMUS.

AJroMUHUI: TI0ON0XKEeHUE B lleproanyeckoil cucteMe XuMHIECKUX JIEMEHTOB
J. . Menneneesa, crpoeHne aroma, HaxOoKJIE€HHE B Ipupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aIFOMUHUS. AMDOTEpHBIE CBOWCTBAa OKCHA U THIPOKCHUIIA
AJTIOMUHUSL.

Keneso: nonoxxenue B [leprognyueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MengneneeBa, CTpoeHHME aroMa, HaxOXAeHHWE B mpupone. Pusmyeckue u
XHMHYECKHE CBOMCTBA kele3a. OKCHIbI, TUAPOKCHIBI U comu xkene3a (I1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOTYy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMd METa/UIOB M CIUIaBOB, UX (DU3UYECKUMHU
CBOMCTBaMH, H3YyUYEHHE  PE3YJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHKME BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHIA
KaJdbllid M HaTpus C BOAOH (BO3MOXKHO HCIIOJNB30BAaHUE BHUICOMATEPHUAIIOB),
HCCIIEJIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCMOJB30BaHUE  BUJIEOMATEPHAOB), MPU3HAKOB  IMPOTEKAHUS
Ka4€CTBEHHBIX PEaKI[Mii HAa MOHBI: MarHWs, KajblUs, allOMUHUS, [IUHKA, JKejie3a
(I1) u xene3a (III), menu (II), HaGnroneHue M oNMUCaHUE MPOIECCOB OKPAIIMBAHMS
IUTAMEHU MOHAMU HATpUs, Kallusig M KaiblUs (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMAaTEPHUAJIOB), UCCIIeIoBaHre aM(pOTEPHBIX CBOMCTB TUIAPOKCHAA ATIOMUHUS
Y TUAPOKCUJA IIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 33/1a4 10 TeMe «BakHeunmme
METAJIJIbI U UX COCTUHECHHUS.

XuMHuS M OKpPY:KaKIIAs cpeaa

BemectBa um marepuanibl B NMOBCEAHEBHOW KU3HM 4YeoBeKa. be3zomacHoe
UCIIOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiuid B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOTaX U OTPABJICHHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouenh cpeanl (MpeaenbHas I0MyCTUMAast
KOHIIeHTpanus BemiecTs, ganee — [1/IK). Ponb xuMuu B pereHnn sKOIOTHYECKUX
npooIieM.

Xumuueckuit IKcnepumenm:

U3y4eHHEe O0pa3lloB MaTepuaioB (CTEKJIO, CIUIABBl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mesxcnpeomemmnuie ceasu



Peanuzanuss MeXnpeAMETHbIX CBA3€d NpU H3yuyeHUU XUMHHM B 9 Kiacce
OCYILECTBIISIETC Yepe3 MCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYyYHbIX
NOHATUMN, TaK W TOHSITHIA, SBISIOUIMNXCS CUCTEMHBIMU JJISI OTJCNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE TMOHSATHUS: Hay4dHbIM (DakT, ruUmoresa, 3aKoH,
TEOpUs, aHaldu3, CHUHTE3, KiIacCuPUKalusi, TMEePUOJUYHOCTb, HAOIIOEHNE,
OKCIIEPUMEHT, MOJICIIMPOBaHNE, H3MEPEHHUEe, MOJeb, SBICHHUE, TMapHUKOBHIM
3¢ dekT, TeXHOIOT S, MaTEPUAIbI.

dusmka: martepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAaJUOAKTUBHOCTb, MOJEKYNa, 3JIEKTPUUYECKUN 3apsil, MNPOBOJHUKH,
NOJMYIPOBOJAHUKY, AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPHUMOCTh, KpUCTAIITMYECKasl
peméTka, CruiaBbl, (PU3UYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHsS, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: orocunTes, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHbBIE
yI0OpEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHbIC BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, ITOJIE3HBIE
MCKOIaeMbI€, TOTUTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaTbl OCBOCHMSI TPOrpaMMbl OCHOBHOTO  OOIIETo
0o0pa3oBaHUs JOCTUTAIOTCA B XOAc¢ OOy4YeHHUsT XMMHUU B €IMHCTBE y4eOHOU U
BOCIUTATEJIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUUCKUMU
COI[MOKYJBTYPHBIMA U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMH B
oOIecTBe NpaBWIaMH W HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs1, CAMOPA3BUTHUS U COITUATN3ALINN 00yYarOIINXCSI.

JIugyHOCTHBIE  pE3yJAbTaThl  OTpPa)XalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI  CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAllUd U
paclMpeHue onbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAyyHOMY HACJIEIUI0, TOHUMAaHUS 3HAYEHUS XUMHUYECKONW HAayKh B KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIAAETh TOCTOBEPHOW HMH(MOpManuei o
NEPEAOBBIX JOCTHKEHUSIX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIAX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATENIbCKOM, TBOPUECKOM W JPYrUX  BHAAX
NESTETLHOCTH, TOTOBHOCTHM K Pa3sHOOOPAa3HOM COBMECTHOM AESTENBHOCTH MPH
BBITIOJIHCHUW y4E€OHBIX, I[I03HABATEIbHBIX 3aJlady, BBIIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYEOHBIX TPOCKTOB, CTPEMIICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOTIOMOIIM B TIPOIleCCe OTOM Yy4eOHOW JesATEeTHbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEACHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEHIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH M COCTaBJISIOIIHE
OCHOBY JJIsl TIOHUMaHUsI CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOIHON CPEAOM, O POJIM XUMHUH B ITIO3HAHUU ITUX 3AKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAINlPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUN MO
XUMHH, HEOOXOAUMBIE NJii OOBSICHCHHUS HAOIIOIaeMbIX IPOIICCCOB U SIBICHUH,
M03HABATEIHLHOM, MHMOPMAIMOHHOW M YWUTATEIbCKOW KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl € y4YeOHBIMM TEKCTAMM, CIPABOYHOM



JUTEPATypoOll, MOCTyMHBIMM TEXHUYECKUMH CpPEICTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOyYEeHHUI0O U IMO03HAHUIO, J0003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K CaMOOOpa30BaHWIO, TMPOCKTHOM H  HMCCIEA0BATEIHCKOM
NeSTENTHPHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBIEHHOCTH M YPOBHS OOy4deHUS B
JIaJIbHEUIIIEM;

4) gpopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH KWU3HHU, OTBETCTBCHHOIO OTHOILICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KW3HU, OCO3ZHAHUE TOCIEICTBUNA WU
HEMPUATUE BPEAHBIX MPUBBIUEK (YHMOTPEOIICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHHs),
HEOOXOAUMOCTH COONIONCHHUS TpaBmwiI O€30MacHOCTH TMpU  OOpalieHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pealIbHOU KU3HU;

5) Tpy1oBOro BOCIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YyUCHHIO MPOPECCUid M TPyAa Pa3IMdHOTO POJa,
YBAXEHUE K TPyAy W pe3yiabTaraM TpPYIOBOM AESTEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHUS TMPEIMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJVMBUIYaJIbHONU TPACKTOPUU MPOAOTKEHUS 00pa30BaHUS ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon nmpohecCHoHaIbHON IeITEIIPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTD JIAITHPOBATHCS B TPOPECCHOHAIBHOM Ccpeie;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIeCOO0pa3HOe OTHOIIEGHHE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emlie, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TICMXHUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS
npaBuil 6€30MaCHOTO MOBEACHUS MIPU PaboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYyaIUsX,
YIPOXKAKOIIUX 3I0POBBIO U KU3HHU JIFONICH;

CrIOCOOHOCTH TPUMEHSTHh 3HAHWS, MOJIy9aeMble MPU U3YUYECHUU XUMHH, IS
pelLIeHus 3a/1a4, CBSI3aHHBIX C OKPYKAOIIEH IPUPOIHOU CPEOH, ISl MIOBBILICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HaHMs [IOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOoOJIeM M TMyTed UX PEIICHUS MOCPEIACTBOM METOIOB XHUMMH,
3KOJIOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS MM B INO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAIbHOU IPAKTHUKE.

METAINPEAMETHBIE PE3VYJ/IBTATHBI

B cocraBe wMmeTanpenIMETHBIX pe3yJIbTAaTOB BBIACISAIOT 3HAYUMBbIC JJIS
dbopMUpOBaHUS MUPOBO33PEHHUS OOIIICHAYYHbIE TOHATHS (3aKOH, TEOPHS, IPUHIINII,
runore3a, (akT, CUCTeMa, WPOIECC, DSKCIEPUMEHT U JIPYroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U IMO3BOJSIOT Ha
OCHOBE 3HAaHMH W3 ATHUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAy4YHOU KapTHHE MHpA, U YHUBEpCaIbHbIC YueOHbIC AEHCTBUS (I03HABATEILHEIE,
KOMMYHUKATHUBHbBIC, PETYISTUBHBIE), KOTOpbIE 00eCneunBarOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE y4eOHbIE JeiicTBUS

Ba3oBble Jornueckue JelcTBUA:

YMEHHUS HCTOJB30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XUMHUYECKHX TMOHATHH (BBIACIATH WX XapaKTepHBIC
MPU3HAKY, YCTAHABIWBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), HUCIIOIH30BAThH
MOHATHS ISl OOBSICHEHUS OT/AENbHBIX (DaKTOB M SBJICHUMN, BRIOUPATh OCHOBAHUS U
KPUTEPUHU IJIs1 KIAcCU(DUKAIMU XUMUYECKHX BEIIECTB U XMMHUYECKUX pPEaAKIUH,
yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMHU HW3Y4YeHUS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTUBHbBIC, 10 aHAJIOTHUN),
JIeaTh BHIBOMIBI M 3aKITFOUEHUS;

yMEHHE TMPUMEHATh B TPOIECCE TMO3HAHUA TOHATHS (NIPEAMETHBIE H
MeTarnpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBBIBaTh IMIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC TIPEACTaBICHUS —
XUMUYECKUNM 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYecKas ¢GopMmyna U YypaBHEHUE
XUMUYECKOW PEaKIMK — MPHU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJEIBbHBIX TMPEJACTABICHUI BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHbIE
NPU3HAKK M3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECCTB U XUMHUYCCKUX PEAKIUH,
BBISIBIIITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHBIE CBSI3M U
MPOTUBOPEYUS B U3yUYaEMbIX MPOIECCaX U SIBICHUSX.

ba3zoBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HCIONb30BaTh IMOCTABIECHHBIE BOMPOCH B KAye€CTBE HMHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHNE ONbITa IO TUIAHUPOBAHUIO, OpPraHWU3allMd W TIPOBEICHUIO
YUYCHMUECKUX OKCIEPUMEHTOB, yMEHHE HaONonaTh 3a XOJAOM IpoIlecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibrar, (opMyJIUpoBaTh 00OOIICHUS U
BBIBOJIBI 110 pe3y/ibTaTaM MPOBEAEHHOTO ONbITA, UCCIICOBAHUS, COCTABISITh OTYET
0 MpoJIeJIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATH M MHTEPIPETUPOBATH WHOOPMAIIHIO
Pa3JIMUHBIX BUJOB U (POPM MPEJICTABICHUS, TTOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAsT ~ JINTEpaTypa XUMHUUYECKOTO COJCpPKaHUS, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh NPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;



YMEHHUE NPUMEHATh PA3NIUYHbIE METOJbl M 3aIpOChl IpU MOUCKE U OTOOpE
UH(GOPMALIMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JUIsl BBIOJIHEHHUS
y4eOHbIX M MO3HABaTEJIbHBIX 33J1a4 ONpPEAEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0acTi  MCMONIb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOI'O HUCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (pOpMy TpencTaBieHus HHGOpPMAIUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd HECIOKHBIMU CXEMaMH, JUarpaMMami,
OpyrumMu popMaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh M aHaJU3UpOBaTh B Mpolecce Yy4yeOHOM u
UCCIIEZIOBATENIbCKOM /1EATEIbHOCTH MH(OPMALIMIO O BIUSHUHU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SUCTBA M TPAHCIIOPTa HAa COCTOSTHUE OKPYXAIOLIEH MPUPOTHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHUBEPCaIbHbIEe YUeOHbIe 1eliCTBUS:

YMEHHUS 3a/aBaThb BOINPOCHl (B XOA€ Juaiora U (Wiau) AMCKYCCHUH) TIO
CYLIECTBY  OOCyXk/JaeMoil  TeMmbl, (OpPMYJIHPOBATH  CBOM  IPEAJIOKECHUS
OTHOCUTEJIFHO BBIMOJTHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHUS  TNPEACTAaBIATh  MOJYYEHHBbIE  Pe3yabTaTbl  MO3HABaTEIbHOU
NESATENbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; Jelarb M[pPe3eHTALUI0
PE3yAbTaTOB BBINIOJHEHHUS] XUMHUYECKOTO 3KCIepUMEHTa (71a00paTOpHOrO OIbITa,
1abopaTopHOi pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO IIPOEKTA);

yMEHUS Y4yeOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIIENOBATENIbCKOM  JESATENbHOCTH  NPHU  PELICHUH
BO3HUKAIOIIUX MpPOOIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COTIIACOBAHMS
no3unuit (oocyxaeHusi, o0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAWHAIUSA
COBMECTHBIX JICUCTBMI, OIpENeNeHne KpPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOM pa0oThI U ApYyTHE).

PeryasiTuBHbIC YHUBepPcaJbHbIEe YUYeOHbIe 1elCTBUA:

YMEHHUE CaMOCTOATENIbHO ONPENENSATh LENH JESITEbHOCTH, IIJIaHUPOBATH,
OCYLIECTBIIATh, KOHTPOJMPOBATh U IPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOKO
JeATeNIbHOCTh, BEIOUpaTh Hanbosee 3PGeKTUBHBIC CIIOCOOBI pPEIICHUsT YUeOHBIX U
NO3HABATENbHBIX 33Ja4, CAMOCTOSATEIbHO COCTABIATh WIM KOPPEKTUPOBATH
NPEMIOKEHHBIM  QJITOPUTM  JIEWCTBUA TPHU BBINOJHEHWM 33JaHUM C Y4YETOM
MOJYYEHHUs] HOBBIX 3HAHUN 00 M3ydaeMblX OObEKTaX — BEIIECTBaX U PEaKLUsX,
OIICHUBATh COOTBETCTBHUE TMOJYUYEHHOTO pe3yJibTaTa 3asBICHHOW eI, yYMEHHE
UCIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPEAJiaraeMble B YCJIOBUU 3aJJaHUH.

MPEJMETHBIE PE3YJ/IBTATbI

B coctaBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTe€IbHOIO
COJIEp’KaHMsI, YCTAaHOBIIGHHOTO JaHHOW (enepanbHON pabodeil mporpaMMon,
BBIJICTIIIOT: OCBOGHHBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBui, cnenuduueckue A IpeAMETHOH oOmacth  «XUMHUS», BHJIBI
NEATEIbHOCTH IO  IOJIYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHBIC Pe3yabTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOITUXCS YMEHUI:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHUX IOHSATHUI: aroM, MOJIEKYIIa,
XUMHUYECKUIA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMEChH
(omHOpOAHAS U HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JII XMMHYECKOTO 3JIEMEHTA B COSIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCIICHMsI, XMUMHUYECKasi peakius, Kiaccuukamus peaxkiuid: peaxiuu
COCIMHEHUS, PEaKUUH PA3JIOKEHUS, PEaKIUU 3aMElICHUs, pPEaKIuu
oOMeHa, 9K30- U SHIOTEPMHUYECCKHUE PEAKIINHU, TeTUIOBOUN 3((EKT peakinu,
AJIPO aToMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTallb, PaInyC aToma,
XUMHUYECKasl CBSI3b, MOJISIPHAS WM HEMOJSIPHAs KOBAJIEHTHAs CBSI3b, HOHHAs
CBS3b, WOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BeIleCTBa
(IpolieHTHasi KOHIIEHTpAlIKsI) B paCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
NPUMEHSTH 3TH OHATHUS MIPU ONUCAHUY BEUIECTB U UX MPEBPALLICHUI;

e UCIMOJB30BaTh XHUMHYECKYID CHUMBOJMKY JUIsI COCTaBJICHHUS (popMyl
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIINIM;

e OTPENCIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHCIIGHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
NPUHAJIEKHOCTh BEMIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBaJICHTHass W HWOHHAas) B
HEOPTaHUYECKUX COCIUHECHUSX;

e packpeiBatb cMmbica Ilepuomnueckoro 3akona [J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IOHMMAHUE MEPUOANYECKON 3aBUCHMOCTU CBOICTB
XUMHYECKUX JJIEMEHTOB OT MX nojiokeHUs B [lepuoamueckoil cucreme,
3aKOHOB  COXPAaHEHUsT MacChl  BEIECTB, IIOCTOSTHCTBA  COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e OMNHUCHIBATH M XapaKTepu3oBaTh TabMuuHyro ¢opmy Illepuogmaeckon
CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3jIiMyaTh TMOHATUS  «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobouynas noxarpynna (b-rpynmna)», Mansie u
OoJbllIe TEPUOAbl, COOTHOCHUTH OOO3HAUECHHS, KOTOpPHIE HMMEIOTCS B
tabmume «llepuogmdueckass cucrema Xumudeckux odnemeHtoB JI. .
MeHeneeBa» ¢ YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj siApa, o0IIee YUCIO JIEKTPOHOB
U pacrpeiesieHue UX 10 AMEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HECOPraHUUYECKHE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY D (DEKTY);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPIK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOMCTBA BEILIECCTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TIPOTEKAaHWS XHWMHYECKHX [MPEBpAICHUI B
Pa3NUYHBIX YCIOBUSAX;

e BBIUUCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO JJieMeHTa 1o (opmyie COeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MNPOBOAUTH PACUYETHI IO
YPABHEHHUIO XUMUYECKOW PEAKIUU;

e IPUMEHSTH OCHOBHBIE ONEpPAlMU MBICIUTEIILHON JEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHE, CUCTEMaTU3alnIo, KiaccUu(uKaluio,
BBISIBJICHUE MPUYUHHO-CIICJACTBCHHBIX CBS3€H — JJIsl M3Y4YEHUSI CBOMICTB
BEIIECTB M XUMHUYECKUX PpEAKLHM, €CTECTBEHHO-HAYyYHBIE METObI
MO3HAHUs — HaONIoIeHUEe, H3MEpPEHHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ),

e (ClIEOBaTh  IpaBWIaM  MOJIb30BAHUS  XMUMHUYECKOM  MOCYyAOM U
nabopatopHbiM 00OpyIOBAaHWEM, a TaKXKe TMpaBWiIaM OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH TIO BBIIOJHEHHUIO
7a00paTOpPHBIX XMMHYECKUX OIBITOB M0 TOJYYCHHI0O U COOHUPaHUIO
razoo0pa3HbIX BelEeCTB (BOAOpPOAA M KHUCJIOpPOJAA), NPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA,
IJITAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  DKCIEPUMEHTHl 0
pacro3HaBaHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOUIBIO UHIUKATOPOB
(makmyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K koHIity 00yueHus B 9 kjacce mpeIMETHBIE Pe3y/IbTaThl HA 0230BOM YpOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOITUXCS YMEHUI:

e pPAaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHITUH: XUMUYECKUU
DIIEMEHT, aTOM, MOJEKyJa, HMOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIGHTHOCTh, DJJIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCIICHUSI, XUMHUECKasi peaKIys, XUMUUECKasl CBsI3b, TEIJIOBOM 3 deKT
peakuuu, MOJib, MOJSPHBIM  00bEM,  pacTBOp,  DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT IUCCOLMALINS, PEAKIUH HOHHOTO
oOMeHa, Karaiu3arop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble W



HeoOpaTHMbIe PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHME W  BOCCTAHOBIICHHE,
ayuioTponusi, aMpOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJ€HTHAs, MOHHAs,
METAUINYECKasi), KpUCTAUIMYECKasi pelIETKa, KOPpO3HUs METAIUIOB,
CIUIAaBbl, CKOPOCTh XUMHUUYECKOM pEaKUUH, MPEAeTIbHO JAOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TOHATHUA H
MPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BEILIECTB U UX MPEBpAICHUN;
WCIOIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY I COCTaBiieHHs (Hopmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSX Pa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpEAENIEHHOMY KJIAcCy COEOUHEHUH Mo (popMyaaM, BHA XHUMHYECKOU
CBA3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij MOHA MO0 XUMHUYECKOW (opmyle, XapakTep cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKHX COCIMHEHUH, TUIT KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA,

packpeiBath cMmbicn Ilepuonnueckoro 3akona JI. U. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHWCHIBATh M XapaKTEPU30BAThH
Tabnuunyo Qgopmy Illepuonnueckoil CUCTEMBI XUMUYECKHX SJIEMEHTOB:
paziuuarh TOHATHS «IJIaBHasg mnoarpynmna (A-rpynma)y U «mnododyHas
noarpynna (b-rpynma)», wmanble u OOJbIIME TEPUONBI, COOTHOCHUTh
0003HA4YCHMS, KOTOpPhIE HWMEIOTCS B TMEPUOAUYECKOM Tabmwie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMHU  CTPOCHUSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsij sApa, o0OIlee 4YUCIO DJIEKTPOHOB H
pacrpeiefieHue HMX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIIEMEHTOB M MX COCIUHCHUI B
npeenax MajiblX MEePUOIOB U IJIABHBIX MOATPYIIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHU(PUISCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKIasi OIMUCAHUE
MpUMepaMH MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

COCTaBIIITh YPABHEHUS DJIEKTPOJMTHYECKONM JUCCOLMALMM  KHUCIIOT,
HIEJIOYEN U COJIEH, MTOIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIMil HOHHOTO



oOMeHa, YypaBHCHHs pEakKIWid, TOATBEPKIAAOIINX CYIIECTBOBAHHE
TEHETUICCKON CBSI3M MEX/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH
MOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OanaHca 3THX PEaKIni;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XHMHUYSCKHX MPEBPAIICHUN B pa3IMUHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCUTEIIbHYIO MOJICKYISIPHYIO i MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHYECKOTO »JJeMEHTa Mo (opmyrne CoenuHeHUs,
MacCOBYIO [IOJII0 BEIIeCTBA B PAaCTBOPE, NPOBOAWTH PACUYETHI IO
YPaBHEHUIO XMMHYECKOHN peaKIlnu;

coOroaTh MpaBwiia MOJIL30BAHUS XUMHYECKON TTOCYION U JJab0paTOPHBIM
obopynoBaHuEM, a TakXKe IpaBujia oOpalleHuss C BeleCTBaMU B
COOTBETCTBHM C HWHCTPYKIHUSMH TIO BBINIOJHCHHUIO JIAOOPATOPHBIX
XAMHYECKHX OIBITOB 110 TOJYyYEHUI0O H COOHMpaHHWIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YITIEKUCIIOTO Ta3a);

MPOBOAUTH  PEAKIWUH,  TOATBEPKIAIONINE  KAYCCTBEHHBIM  COCTaB
pa3IMYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapOonar-, ¢ocdar-, cunmkar-, cyabdar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHHS W WOHBI W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONINE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTEPAIlUU MBICTUTEIIBHON NEATEIbHOCTH — aHATHN3
U CHHTE3, CpaBHECHHE, OOOOIICHHE, CHUCTEMATH3aIlMi0, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSA3CH — JJII W3yYCHHUs CBOWCTB BEIIECTB U
XAMHYECKUX pEeaKIMid, €CTeCTBEHHO-HAyYHbIC METOABl TO3HAHUS —
HAOJIOZICHUE, W3MEpEHHe, MOJACIUPOBAHUE, SKCIICPUMEHT (peajabHBIA U
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB U
KonTpouabsHble
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pa3gen 1. [lepBoHayajibHbIe XMMHYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 0
IIPAKTHUYECKOU NEATENBHOCTU
4eJI0BeKa
Bemectsa 1 xuMudeckue
1.2 15 1
peakuun
Hroro no pazneny 20

Pa3znes 2. BaxkHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bosnyx. Kucnopoa. Ilonstue

2.1 6 0
00 oxcumax

59 Bonopoa.Ilonsitue o kucinorax 2 0
U COJISIX

)3 Bona. PactBopsr. [lonsitie 06 5 |

OCHOBAHHAX

OcHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCAUHEHUN

Hroro no pazneny 30

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (Lu(ppoBbIE)
o0pazoBaTe/IbHbIE pecypcehl

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

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

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

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

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

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

Paznea 3. [lepuonnyeckuii 3akon u [lepuognyeckas cucrema xumnueckux djaemMenToB . U. MenjaesneeBa. CTpoenne aToMoB.

Xumunueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKmuu


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

[leprognueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1
XUMu4Yeckux 3ymemenToB 1. Y.
MenneneeBa. CTpoeHue aroma
XUMHYECKAS CBA3b.

3.2 OKHUCIUTEIFHO-BOCCTAHOBUTE

JIbHBIC pCAKIIUU

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

15

68

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

bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢

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



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

9 KJIACC

KoanuyecTBo 4yacoB

HaumeHoBaHue pa3iesoB U TeM
NPorpamMmbl Bcero

Ne i/

Pa3znes 1. BemecTBO M1 XUMHMYECKHE PeaKIIUN

[ToBTOpeHue u yrmybrneHue 3HaHui

1.1 5
OCHOBHBIX Pa3/IeIoB Kypca 8 kjiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4
' peakuuii
13 DNEeKTPOIINTUYECKAS TUCCOLHALINSL. 2
' XUMHYECKHE PEaKIMK B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M BX COeAUHEHUS
21 OO11as XxapakTepUCTUKa XUMHYECKHX 4
' aneMeHToB VIIA-rpynnsl. I'anorenst
OO01mas XxapakTepUCTUKa XUMHYECKHIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u € 6
COECIUHEHUS
OO1as xapakTepuCTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hochop u ux 7

COCOUHCHUA

KoHTpoJbHbI
e pabdoTbI

IMpakTuyecku
e padoTbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBare/ibHbIE

pecypcebl

bubanoreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK

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

bubaunoreka [IOK
https://m.edsoo.ru/7f41a63
6

bub6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m f41
6


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
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

OO011as XxapakTepUCTUKa XMMHYECKUX
2.4 aneMmeHToB [VA-rpynmel. Yroiepon u
KPEMHUH U UX COCIVHECHHUS

Hroro no pazneny

Pa3gen 3. MeTra/LiIbl M UX COeIUHEHUSA

3.1 OO01mue cBOiCTBAa METAJLIOB

3.2 Baxuetinme MeTaIUIbI U UX COEOIUHEHUS

Hroro no paszneny

Pasnen 4. Xumus U OKpyKawIas cpeaa

4.1 BemecTBa u MaTcpualibl B ) KU3HU YCIIOBCKaA

Hroro no pasnemny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

25

16

20

bu6muoreka [IOK

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

bu6muoreka [IOK
https://m 41
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

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

bubmoreka [IOK
https://m.edsoo.ru/7f41a63
6



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

INHOYPOYHOE IINTAHUPOBAHUME
8 KUIACC

Ne

. Tema ypoka

IIpenmer xumuu. Posib Xxumuu B
JKU3HU YeJioBeKa. Tea 1 BelecTna

Ilonsrue o METOdaX IIO3HAHUsA B
XHUMHHU

[TpaxTrueckast padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu u
pUEMBI OOpaIIeHHS C
71a00paToOpHBIM 00OPYIOBAHUEM

HucTele BELIECTBA U CMECH.
Crioco0wI pazneneHus: cMeceit

[Tpaktuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe
OYHUCTKH [IOBAPEHHOMN COJIN)»

6 ATOMBI 1 MOJIEKYJIBI

Koan4yecTBo yacoB

Bcero

KoHTpoJabHbI

e padoThbI

IIpakTuyecku

e padoTbI

Jlara
U3yYeHUsS

04.09.202
4

05.09.202
4

11.09.202
4

12.09.202
4

18.09.202
4

19.09.202
4

JJIeKTPOHHBbIE
nu(ppoBbIE
o0pa3oBare/ibHbIE

pecypcebl

bu6muoreka [IOK
https://m.edsoo.ru/ff0d210c

bub6moreka [IOK
https://m ffod22

bubanoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubaunoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6muoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmoreka [IOK
https://m.edsoo.ru/ff0d2a6c


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

10

11

12

13

14

15

XUMHYECKHUE JIIEMEHTEI. 3HAKHU
(CMBOJIBI) XUMHUYECKHUX JIEMEHTOB

IIpocThIe U CII0KHBIE BELIECTBA

ATOMHO-MOJ'ICKy.TIHpHOC YUCHUC

3aKoH IMOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas (hopmyrna.
BajeHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB

OTtHOCHTEIbHAs aTOMHas Macca.

OTHOcHUTENbHAS MOJIEKYIISIpHAs
Mmacca

MaccoBast 10JI1 XUMHUYECKOTO
dJIEMEHTA B COEIUHEHUN

KonnuectBo BenectBa. Moib.
MousipHas Macca

du3nyeckrue ¥ XUMHUYECKHE
sIBIICHUS. XUMHUYeCcKas peaKnusd

IIpu3Haky u ycioBUs NPOTEKaHUS
XUMHYECKUX PEAKIHI

25.09.202
4

26.09.202
4

02.10.202
4

03.10.202
4

09.10.202
4

10.10.202
4

16.10.202
4

17.10.202
4

23.10.202
4

bubanoreka [IOK
https://m ffod2

bu6muoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6moreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6moreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [IOK
https://m.edsoo.ru/ff0d323¢c

bubmuoreka [IOK
https://m.edsoo.ru/ff0d350c

bub6moreka [IOK
https://m.e u/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bubaunoreka [IOK
https://m.edsoo.ru/ff0d3al6


https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

16

17

18

19

20

21

22

23

24

3aKOH COXpaHEHHUS MaCcChl BEIIECTB.
XUMUYECKHUE YPAaBHEHUS

BrraucneHus: KonmuecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSIM
XUMHYECKUX PEAKIIHI

Knaccudukarus XuMuaeckux
peakuuii (COeMHEHUS, PA3IOKEHHUS,
3aMeleHus, 0OMeHa)

M. B. JlomoHOCOB —
YUIEHBIH-IHITUKIIOTICAVCT.
O060011IEHNE U CUCTEMATH3ALIHUS
3HAHUH

KontponpHnas pabora Nel o teme
«BemecTBa 1 XUMHUYECKHE PEAKIIUN

Boznyx — cmecs razos. CocraB
Bo3ayxa. Kuciopom — 3neMeHT u
npocroe Beuectso. O30H
dusnueckue U XMMUYECKHUE
CBOMCTBA KHCIOPOAA (peakuuu
okucieHus, ropenue). [lonstue 06
OKCHIax

Crnioco0bI nosryueHus KUCIoposa B
71a00paToOpuy U NPOMBIIIIIEHHOCTH.
[TpumeHnenue kucnopona

TemoBoit 3 dekT XuMuIecKoi
pEaKIH, TIOHSATHE O

24.10.202
4

06.11.202
4

07.11.202
4

13.11.202
4

14.11.202
4

20.11.202
4

21.11.202
4

27.11.202
4

28.11.202
4

bubanoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6moreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [IOK
https://m.edsoo.ru/ff0d448¢

bubaunoreka [IOK
https://m ff0d4614

bubmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4790


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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27

28

29

30

31

32

TEPMOXUMHUYECKOM YPAaBHEHHUH, IK30-
1 DHAOTEPMHUYCCKHUX PEAKIIHIX
TornuBo (He(Th, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, ClIOCOObI €T0
MPEeIOTBPAIICHUS

[TpakTrueckas padota Ne 3 o Teme
«Ilonyuyenue u cobupanue
KHCIJIOpOZa, U3yUEHHE €r0 CBONCTB»

Bonopon — aneMeHT u npoctoe
BelecTBo. Haxoxkienue B mpupoje

dusndueckue 1 XUMUYCCKHE
cBoMcTBa Bopopoaa. [lpumenenue
BOAOpOAA

IlousaTHe 0 KUCIIOTax U COJIAX

CrnocoOsblI oTy4eHust BOIOpoaa B
naboparopuu

[TpaxTrueckas pabora Ne 4 o teme
«Ilonyuyenue u cobupanue Bo10po/a,
W3YUYCHHE €r0 CBOMCTBY

MounsipHbIii 00bEM ra3oB. 3aK0oH
ABoraapo

04.12.202
4

05.12.202
4

11.12.202
4

12.12.202
4

18.12.202
4

19.12.202
4

25.12.202
4

26.12.202
4

bubanoreka [IOK
https://m ff0d4cda

bub6moreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6muoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubaunoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6muoreka [IOK
https://m.edsoo.ru/ff0d50d2

bubmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubanoreka I[IOK
https://m.edsoo.ru/ff0d4{42

bu6muoreka [IOK
https://m ru/ff0d542


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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

41

Brrunciaenus o0béMa, KOIHYECTBa
BEIIIECTBA rasa 1Mo €ro N3BECTHOMY
KOJIMYECTBY BEIIECTBA UM 00BEMY

BrruucieHuss 00bEMOB razos 110
YPaBHEHHIO PEaKI[MK HAa OCHOBE
3aKOHA 00OBEMHBIX OTHOIIICHUN ra30B

dusnueckue 1 XUMUYCCKHE
CBOMCTBA BOABI

Cocras ocuoBanuii. [Ionstue 00
WHIUKATOpax

Bona kak pactBopuTelb.
HaCI)IHIeHHble 1 HCHACBIIIICHHBIC
pacTBOpbl. MaccoBas 10715 BelecTBa
B pacTBOpE

[Tpaktuueckas pabora Ne 5 o Teme
«IIpuroroBieHue pacTBOPOB ¢
OmpeeaeHHON MacCOBOM JOJIEN
pPacCTBOPEHHOTO BEIIECTBAY

KonTponbhas pabota Ne2 o Teme
«Kucnopon. Bonopoa. Boga»

OKcHJIBI: COCTaB, KilacCU(pHUKaIus,
HOMEHKIIaTypa

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEepHBIX OKCHUJIOB

09.01.202
5

15.01.202
5

16.01.202
5

22.01.202
5

23.01.202
5

29.01.202
5

30.01.202
5

05.02.202
5

06.02.202
5

bubanoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d587a

bubmoreka [IOK
https://m.edsoo.ru/ff0d59¢2

bubanoreka I[IOK
https://m.edsoo.ru/ff0d5b40

bubaunoreka I[IOK
https://m fi

bubaunoreka [IOK
https://m fi 42

bubmoreka [IOK
https://m.edsoo.ru/ff0d664e

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


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42

43

44

45

46

47

48

49

50

OcHOBaHUS: COCTaB,
KJIacCU(UKAIUS, HOMEHKJIATypa

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
OCHOBaHUU

Kucnotsl: cocras, kiaccuduxanus,
HOMEHKJIaTypa

[Tonydenune u XuMHUUYECKHUE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIIATypa,
CIOCOOBI MOJTYYCHUS, XHMUYCCKHE
CBOMCTBa

[Tpaktuueckas padora Ne 6.
Perenne sxcriepuMeHTaIbHBIX 32139
1o Teme «OCHOBHBIE KJIACChI
HEOPTaHMYECKHUX COCTUHCHHIDY
['eneTnyeckas CBS3b MEKIY
KJIACCaMU HEOPTaHUYEeCKUX
COEMHEHUI

O000111eHNE U CUCTEMATA3 AU
3HaAHUHI

KontponpHas pabora Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
COCIMHEHUN"

12.02.202
5

13.02.202
5

19.02.202
5

20.02.202
5

26.02.202
5

27.02.202
5

05.03.202
5

06.03.202
5

12.03.202
5

bubanoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubaunoreka [IOK
https://m.edsoo.ru/00ad947
4

bubmuoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bub6moreka [IOK
https://m.edsoo.ru/00ad9as0

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2

bubaunoreka [IOK
https://m.edsoo.ru/00ad9¢la


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

51

52

53

54

55

56

57

58

[TepBbie MOMBITKY KIacCUPUKAITIT
XUMHUYECKUX JIeMEHTOB. IloHsaTHe o
TPYMIIAaX CXOJIHBIX 3JIEMEHTOB

Ilepunonuyeckuii 3aK0H U
Ilepnonnyeckas cucrema
XUMHYecKux anmemMeHToB J1. U.
Meunneneena

IIepuonsl, rpymIbl, MOATPYIIILI

Crpoenue aromoB. CocTaB aTOMHBIX
anep. N3orormsl

CrpoeHue 3eKTPOHHBIX 000704YEK
aToMoB 3JieMeHTOB [lepuoanyeckoi
cuctemsl JI. 1. Menaeneena

XapakTepucTuka XMMUYECKOTO
AJIEMEHTA 10 €ro MOJI0KEHHUIO B
ITepuonmueckoit cucreme /1. 1.
Meunneneena

3nauenue [lepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKW U TpakTUKU. 1.
N. MenneneeB — y4€HbIN, IEAAror 1
rpaKJIaHuH

3J'IGKTpOOTpI/II_[aTCJ'IBHOCTB aTOMOB
XHUMHUYCCKHUX DJICEMCHTOB

13.03.202
5

19.03.202
5

20.03.202
5

02.04.202
5

03.04.202
5

09.04.202
5

10.04.202
5

16.04.202
5

bubanoreka [IOK
https://m ft:

bu6muoreka [IOK
https://m.edsoo.ru/00adasS2c

bubanoreka [IOK
https://m.edsoo.ru/00adasS2c

bu6moreka [IOK
https://m.edsoo.ru/00ada342

bubmuoreka [IOK
https://m.edsoo.ru/00ada6bc

bubaunoreka I[IOK
https://m 24

bu6muoreka [IOK
https://m.edsoo.ru/00ada96e

bu6muoreka [IOK
https://m.edsoo.ru/00adaab8


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

59

60

61

62

63

64

65

66

67

HNonnas xuMmdeckas CBsI3b

KoBanentHas MoJjigpHass XuMHU4YCCKast
CBA3b

KopaneHnrnas HCIIOJIApHas
XUMHYCCKasA CBA3b

CreneHp OKUCIICHUS

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC
peaxiuu

OKHUCIITUTEIIN U BOCCTAHOBUTEITH

KontponwsHas pabora Ned o teme
«Crtpoenue aroma. XuMuieckas
CBSI3b»

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMaTH3allus 3HAHHUIA

PesepBHbIil ypok. O600111eHIE 1
CcHUCTeMaTU3alus 3HAHUI

17.04.202
5

23.04.202
5

24.04.202
5

30.04.202
5

07.05.202
5

08.05.202
5

14.05.202
5

15.05.202
5

21.05.202
5

bubanoreka [IOK
https:/m 4

bubaunoreka I[IOK
https://m.edsoo.ru/00adaab8

bu6moreka [IOK
https://m.edsoo.ru/00adaab9

bubmoreka [IOK
https://m.edsoo.ru/00adae28

bubaunoreka [IOK
https://m.edsoo.ru/00adb07
6

bub6moreka [IOK
https://m.edsoo.ru/00adb07
6

bub6moreka [IOK

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

bubmoreka [IOK
https://m.edsoo.ru/00adb33¢c

bubaunoreka [IOK
https://m.edsoo.ru/00ad9cb2


https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68 PesepBHBIiT ypoK. O606iueHHe " | 0 0 22.05.202 bubmoteka [JOK
CUCTEMAaTH3alus 3HAaHUU 5 https://m fi
OBIIEE KOJIMYECTBO HACOB 110 68 4 4

[NPOT'PAMME


https://m.edsoo.ru/ff0d61c6

9 KJIACC

Tema ypoka

[lepuognyeckuii 3aKoH.
[Iepuonuueckas cucrema
XUMHYECKHUX 31eMeHToB /1. H.
MeHnpeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX IIE€MEHTOB
NEPBBIX TPEX MEPHOAOB

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPTaHWYECKUX BEIIECTB

Bunsl xumMudueckod CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PEIIETOK

KontponsHnas pabora Nel o Teme
«IToBTOpeHnue u yrnyoneHue
3HaHUN OCHOBHBIX Pa3/esioB Kypca
8 kiacca»

Knaccugukanus XumMmuueckux
peakuuil 10 pa3IuYHbIM
IIPU3HAaKaM

[IoHsATHE O CKOPOCTH XMMHUYECKOU
peaknuu. [IoHsATHE O TOMOTEHHBIX
Y TETEPOTCHHBIX PEAKIUAX

KoanyecTBo yacoB

Bcero

KonTpoJabHbI

e padoTbI

IpakTnyecku

e pabdoTbI

Jara
U3y4yeHust

04.09.202
4

05.09.202
4

11.09.202
4

12.09.202
4

18.09.202
4

19.09.202
4

25.09.202
4

JJIeKTPOHHbIE
undpoBbie
oOpa3oBareJibHbIE

pecypcebl

bubmoreka [IOK
https://m.edsoo.ru/00adb59e

Bbubmuoreka [IOK
https://m.edsoo.ru/00adb6b
6

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

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

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

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


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

10

11

12

13

14

15

IToasATHE O XMMHUYECKOM
paBHOBecUU. PAKTOPHI, BIUSIOIINE
Ha CKOPOCTh XMMHYECKON peaKiuu
1 TIOJIOKEHHE XUMHUYECKOTO
paBHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBI
€ peaKIuu

Teopust IEKTPONIUTHYECKON
nucconuaru. CUIbHBIE U CIIA0bIE
AIEKTPOIUTHI

HoHHbIe ypaBHEHUS peakuui

XHUMHUYECKHE CBOMCTBA KUCIIOT B
OCHOBAHUH B CBETE MPEACTABICHUI
00 AIEKTPOTUTHIECKOM
JHUCCOIHAIIN

XUMHYeCKHe CBOMCTBA COJIeH B
CBETE MPEICTABICHHUIN 00
ANEKTPOTUTHICCKOMN TUCCOIUAITIN

[TonsiTue o runponuse conen

O00011IeHrE U CUCTEMATU3ALHS
3HAHUH

26.09.202
4

02.10.202
4

03.10.202
4

09.10.202
4

10.10.202
4

16.10.202
4

17.10.202
4

23.10.202
4

bubmuoreka [IOK
https://m.edsoo.ru/00adc28¢c

bubanoreka [IOK
https://m.edsoo.ru/00adcade

bubnuoreka [IOK
https://m.edsoo.ru/00adcd68

bubmuoreka [IOK
https://m.edsoo.ru/00add44
8

bubanoreka [IOK

https://m.edsoo.ru/00add5d
8

bu6nuoreka [IOK

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

bubmuoreka [IOK

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

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

16

17

18

19

20

21

22

23

24

[IpakTuueckas pabora Ne 1.
«Pemienne 3kcepuMeHTaIbHBIX
3a7ad)

KonTponbhas pabota Ne2 no Teme
«DNEeKTpOIUTHYECKAs
aucconuanys. XMMAYECKUe
peakluy B pacCTBOPAX»

OO01mas xapakTepucTukKa
raJloreHoB. XMMHUYECKHUE CBOIICTBA
Ha [PUMEPE XJI0pa

Xnoposonopo. CossiHasi KUCIIOTa,
XUMHYECKHE CBONCTBA, MOIyYCHHE,
MpUMEHEHNE

[IpakTnueckas pabora Ne 2 o
teme «llomydyenue consiHon
KHUCJIOThI, U3y4YeHUE €€ CBOWCTB)»

Brruucnenus no ypaBHeHUSAM
XUMHYECKUX PEAKLIHM, €CIIU OJIUH
W3 pEeareHTOB JIaH B U30BITKE

OO11ast XapaKTepUCTUKA HIIEMEHTOB
VIA-rpynnsl

AmnoTtponHbie MOgUbUKAUU
cepbl. Haxoxenue cepsl u €€
COEMHEHUM B IIPUPOJIE.
XUMUYECKHE CBOMCTBA CEPBI
CepoBoz10opoJ1, CTpOEHUE,
buznyeckre u XUMH4YeCKre
CBOICTBa

24.10.202
4

06.11.202
4

07.11.202
4

13.11.202
4

14.11.202
4

20.11.202
4

21.11.202
4

27.11.202
4

28.11.202
4

bubanoreka [IOK
https://m f:

bubnuoreka [IOK
https://m.edsoo.ru/00addec0

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

bub6moreka [IOK
https://m.edsoo.ru/00ade104

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

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

bu6muoreka [IOK
https://m.edsoo.ru/00ade64a

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

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


https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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

25

26

27

28

29

30

31

32

Oxkcunpl cepol. CepHas KUCIIOTA,
q)HSquCKI/Ie U XUMHNYCCKHC
CBOMCTBA, IPUMECHEHUE

XHUMHUUYECKUE PEAKLIVH, JIeXKAIINUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
MOJIy4EHUS] CEPHOU KUCIIOTBI.
XHUMHYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl
COCIMHEHUSIMU CEPBI

Brunciienue MaccoBoOi 10K
BBIXOJIA IIPOYKTa peaKIuu

OO01mas xapakTepUCTHKA HIEMEHTOB
VA-rpynmnsl. A30T,
pacrpocTpaHeHue B IPUPOJIE,
duznIeCcKre U XUMUICCKUE
CBOICTBa

AMMHUak, ero puzndeckue u
XUMHUYECKHE CBOMCTBA, MOTYUYEHUE
U IPUMEHEHUE

[IpakTrueckas padora Ne 3 mo
teme «IlomydyeHne ammuaka,
U3Y4YEHHUE €r0 CBOMCTBY

A30THas KuCioTa, e€ pru3nueckue
Y XMMUYECKHE CBOKWCTBA

Hcnons3oBaHne HUTPATOB U COJIEU
aMMOHMSI B KAYECTBE MUHEPATIbHBIX
yaoopenuit. Xummueckoe

04.12.202
4

05.12.202
4

11.12.202
4

12.12.202
4

18.12.202
4

19.12.202
4

25.12.202
4

26.12.202
4

bubanoreka [IOK
https://m 2

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

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

bubmuoreka [IOK

https://m adeea

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

bub6moreka [IOK
https://m.eds00.ru/00adf180

bubanoreka [IOK
https://m.edsoo.ru/00adf306

bubnuoreka [IOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

38

39

3arpsI3HEHUE OKPYKAIOIIEH CPEIbI
COCTMHEHUSIMU a30Ta

®ocdop. Oxcun dhochopa (V) u
docdopHas kucnora, GpuznIECKue
1 XUMHWYECKHE CBOMCTBA,
MOJTyYeHUE

Hcnonb3oBanue pocdaros B
KayeCTBE MUHEPAIbHBIX
yIOOpeHuid. 3arpsi3HEHUE
npupoIHOI cpensl pocharamu
VYriepon, pacpocTpaHeHHE B
npupone, Gu3nuecKue u
XMMHUYECKUE CBOWCTBA

Oxkcuapl yrepoaa, ux Gusnueckue
Y XUMHUYECKHE CBOMCTBA.
Okosoruyeckue npoosieMsl,
CBSI3aHHBIE C OKCHUJIOM YITIEpOAa
av)

VYroapHas KUCIIOTA U €€ cou

[IpakTudeckas padora Ne 4 o
teme "llomydyeHue yrnekucioro
raza. KauecTtBeHHas peakuus Ha
KapOoHAT-nOH"
[TepBoHavanbHBIC TOHITHS 00
OpraHMYECKHUX BEIIECTBaX KakK O
COCIMHEHUSIX yITIEpoaa

09.01.202
5

15.01.202
5

16.01.202
5

22.01.202
5

23.01.202
5

29.01.202
5

30.01.202
5

bubmuoreka [IOK
https://m adf68a

bubmunoreka [IOK
https://m.edsoo.ru/00adfc20

bub6moreka [IOK
https://m.edsoo.ru/00adfd9c

bubmoreka [IOK
https://m.edsoo.ru/00adfebe

bubanoreka [IOK
https://m.edsoo.ru/00ae006¢

bubnuoreka [IOK
https://m.edsoo.ru/00ae027¢

bubaunoreka [IOK
https://m.edsoo.ru/00ae054¢e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

40

41

42

43

44

45

46

Kpewmuuii u ero coenuHeHuUst

[Ipaktuyeckas padora Ne 5.
PeﬂleHI/Ie I—)KCHepI/IMCHTaJIBHBIX
3aJa4 110 TeMe «BaxkHenmme
HEMCTAJIJIBI U UX COCAUHCHUS)

KonTponbhas pabota Ne3 no Teme
«BaxHelmue HeMeTaulbl U UX
COEJIMHEHUS

OO61mas xapakTepucTuka
XUMUYECKHUX FIEMEHTOB —
MeTajIoB. MeTtannuyeckas CBs3b U
METAJUTMYECKasl KPUCTAIITNYECKast
pemérka. PU3n4ecKue CBOMCTBA
METaJIJIOB

XUMHYECKHE CBOMCTBAa METAJIJIOB.
DNEeKTPOXUMUUYECKUH Psifl
HaIPsHKCHUM METAJIOB

OO6mme crnocoObl MOTyYeHUs
MetauioB. CriiaBbl. Beraucienus
110 YPaBHEHUSIM XUMHUECKUX
peaKIuii, €Clii OIUH U3 PEAreHTOB
COJIEP>KUT MPUMECH

[ToHsiTHE O KOPPO3UM METAIIIIOB

05.02.202
5

06.02.202
5

12.02.202
5

13.02.202
5

19.02.202
5

20.02.202
5

26.02.202
5

bubanoreka [IOK
https://m.edsoo.ru/00ae080a

bubnuoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [IOK
https://m.edsoo.ru/00ae0e18

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

bubmoreka [IOK
https://m.edsoo.ru/00ael156

bub6moreka [IOK
https://m.edsoo.ru/00ael156

bubmuoreka [IOK
https://m.edsoo.ru/00ae1278



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

47

48

49

50

51

52

53

54

55

[llenounsie MeTaIBI

Oxcuapl ¥ THAPOKCUABI HATPUS U
KaJIns

[I{enouHO3eMeENbHBIE METAILIIBI —
KaJbIUNA U MarHui

Baxueiinime coeIMHEHNS KaJIbIINs

O0001IEHNE U CUCTEMATU3AIINA
3HAHUH

JKécTtroCcTh BOJIBI M CIIOCOOBI €
yCTpaHEeHUS

[IpakTuueckas padora Ne 6 o
TeMe "JKECTKOCTH BOIBI ¥ METOOBI
e€ yctpaneHus"

AmoMuHuH

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHIA

27.02.202
5

05.03.202
5

06.03.202
5

12.03.202
5

13.03.202
5

19.03.202
5

20.03.202
5

02.04.202
5

03.04.202
5

bubanoreka [IOK
https://m 14b2

bubaunoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuoreka [IOK
https://m.edsoo.ru/00aelSe8

bubmoreka [IOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [IOK
https://m.edsoo.ru/00ac1886

bubmoreka [IOK
https://m.edsoo.ru/00aclae8

bubmuoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuoreka [IOK
https://m.edsoo.ru/00aelc64


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

56

57

58

59

60

61

62

63

Keneso

OKCI/II[BI, TUAPOKCHUABI U COJIN
xenesa (II) u sxenesa (I1I)

0O0001IeHrE U CUCTEMATU3ALHSA
3HAHUH

[TpakTruueckas padota Ne 7.
Perienne sxcriepuMeHTaIbHBIX
3a7a4 1o Teme «BakHenmiie
METaJUIbl U UX COCTMHEHUS

Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKIHM, €CITU OJIUH
W3 pEareHTOB JIaH B U30BITKE UIH
CONIEPKUT MpuMecH. Beruncnenus
MacCOBOM J10JIM BBIXOAA MPOAYKTA
peakiumn

O0001IeHNEe U CUCTEMATH3 AL
3HAaHUU

KonrtponbHas padora Ned4 o reme
«BaxHeunme MeTalIbl U UX
COECIUHEHUS

BemecTtBa 1 marepuaisl B
MMOBCEAHEBHOM KM3HU YE€I0BEKA

09.04.202
5

10.04.202
5

16.04.202
5

17.04.202
5

23.04.202
5

24.04.202
5

30.04.202
5

07.05.202
5

bubanoreka [IOK
https://m 1

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

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

bub6moreka [IOK
https://m.edsoo.ru/00ael750

bubaunoreka [IOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64

65

66

67

68

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

Ponp xuMuu B permeHun
HKOJIOTMUYECKHUX IIPOoOIeM

PesepBHelit ypok. O6o01IeHue U
cucTeMaTHu3aIus 3HaHUH

PesepHbIii ypok. O6001IeHNE 1
cUCTeMaTH3alus 3HAaHUH

Peseprubiil ypok. O60011eHUE U
cUCTEeMAaTH3aIs 3HaHUH

OBIIEE KOJIMYECTBO YACOB 110
[NTPOI'PAMME

68

08.05.202
5

14.05.202
5

15.05.202
5

21.05.202
5

22.05.202
5

bubanoreka [IOK
https://m 42

bubaunoreka [IOK
https://m.edso0o.ru/00ae4270

bubmuoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmoreka [IOK
https://m.edsoo.ru/00adb33c

bubanoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANWYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

» Xumus: 8-if kj1acc: 6a30BbIN ypOBEHB: YUEOHUK; 5-€ U3laHue, nepepadboTaHHoE,
8 kiacc/ I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AKIIMOHEPHOE
obmectBo «M3marensctBo «IIpocBenienne»

» Xumus: 9-if kiacc: 6a30BBIN YPOBEHb: YUEOHUK; 5-€ U3aaHue, epepadoTaHHoe,
9 knacc/ I'abpuensua O.C., OctpoymoB WN.I'., CrankoB C.A. AKITMoHEpHOE

obmectBo «M3narensctBo «IIpocsemienue»

METOJIUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJIA
1. « ITporpamma kypca xumuu ajist 8-11 kiaccoB 00111e00pa3oBaTeIbHBIX
yupexaenuit/ O.C.I'abpuensn. —M. : Ipoda, 2010»

2. l'opxoenko M.IO. Tloypounsie pa3padotku o xumuu: 8,9 kiacc. — M.:BAKO,

2007

MNP POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru



http://www.alhimik.ru
http://www.chemistry.ssu.samara.ru

http://www.hemi.nsu.ru






