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PabGouas mporpamma mo XuMmMuUM i oOywaronmxcs 8-9  kimaccoB
pazpaboTaHa Ha OCHOBe TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0Opa3oBaTeabLHOM MPOTrpaMMbl OCHOBHOTO 0011eT0 00pazoBanus (PI'OC).

Pabouass mporpamma peanusyercs C HCIOJIb30BAHHEM OO0OpYJAOBaHMS IIEHTpa
o0pa30BaHUsS E€CTECTBEHHO-HAYYHOM U TEXHOJOTUYECKOW HaNpaBlIEHHOCTEH
«Touka pocray.
PabGouas mporpamma yueOHOro Kypca paccuMTaHa Ha 68 4acoB B KaKIIOM
KJ1acce (2 yaca B HEJIEIIO).
Hcnonb3yemblie y4eOHUKU:
1. O.C. T'abpuensu Xumus. 8 kiacc. -M.: [Ipocsemienue, 2024
2. O.C. I'abpuensn Xumus. 9 knacc. -M.: IIpocsemenne, 2024

COIEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaya/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHU B J)KU3HU Y€JIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOHax MO3HAHUS B XMMHH. YMCTHIE BemiecTBa M CMECH.
CnocoOnI pazeneHust cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHUE dJIEeMEHTbl. CHMBOJIBI XUMHUYECKHUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB.
3akOoH TMOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAS aTOMHas Macca.
OTtHOcUTENBHAS MOJIEKYJIsIpHas Macca. MaccoBas J0JIsI XUMAYECKOrO AJIEMEHTA B
COCIUHCHUMU.

KomnuecTBo BemectBa. Mosib. MosisipHast macca. BzaumMocBsi3p KOIrM4ecTBa,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHCHHUH.

DOU3UYECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKasi pEaKUUs U €€ TIPU3HAKH.
3aK0H COXpAaHEHHsI MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kriaccudukarms
XUMHYCCKUX PEaKIUH (COSTUHCHHMS, Pa3JI0KCHUS, 3aMEIICHU, 0OMEHa).

Xumuueckuiui IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYI0M, MpaBWjaMu paboThl B JaOOpaTOPUU U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIISCTB, HAOIIOJCHHE
buszndeckux (MJIaBJICHUE BOCKA, TasHUE JIbjJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHWE U KOHJEHCALMsI BOJABI) U XUMHYECKUX (FOPEHHE CBEYM, MPOKAITMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) sIBJICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,



B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapwuisi, pa3iokKeHHe T'HIPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE JKelie3a ¢ pactBopoM cos menu (11),
U3y4YEeHHUE CMOCOOOB pa3/elieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLIAIUA, XpoMaTorpadusi, MpoOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHMS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopona B Tpupoiae, (U3MUYECKHE M XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl
NOJIyYeHHUs] KUclopoAa B JabdopaTOpud W IPOMBINUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TennoBoil 3p(deKT XMMHUECKON peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pPEaKUuU. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHUE apHUKOBOTO 3 (ekTa, pa3pyieHue 030HOBOTO CIIOSI.

Bopopon — snemMeHT um mpocrtoe BemecTBO. HaxoxkaeHue Bogopoaa B
npupone, (uU3MUEeCKUe M XHUMHUYECKHE CBOICTBA, IPUMEHEHHUE, CIOCOObI
nostydeHusi. Kuciaotsl u comnm.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPAaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponb pacTBOpoB B NpHpoJie U B )KU3HU 4enoBeKa. KpyroBopoT BoJbI B PUPOJE.
3arpsi3HeHHe NpUPOIHbIX BoJ. OXpaHa U OUYKMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa Heopranuueckux coenumHeHuid. Oxcuabl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHBIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. dusznueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [loyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [lonydyenne oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBa KucCIOT. Psan aktuBHocTM MetauioB H. H. bekerosa.
ITomy4yeHue KUcIoT.

Comu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
Ilonydenue cosen.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:



Ka4ECTBEHHOE OIPEIECICHHUE CONEPKAHUS KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, paclo3HaBaHWE W U3YYCHHE CBOMCTB KHCIOpOJa, HaOI0eHHEe
B3aUMOJICUCTBUS BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
OMKMCAHWE HX CBOWMCTB, MOJy4Y€HUE, CcOOMpaHHe, PACIO3HABAHME W HU3YyUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM menu (1)
(BO3MOKHO HCIIOJIB30BaHUE BHUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3liOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MacCcOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJIEIOBAHUE OO0pa3LOB HEOPraHMYECKHUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojeiictBusa okcuga memu (1) ¢ pacTtBopoM cepHOM KHCIIOTHI,
KHCJIOT C MeETaulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METalla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCAUHECHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMN XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yroT aMpOTEPHbBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepronnueckuii 3akoH. Ileproanueckasl cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuomnas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckont cucrembl xumuueckux sneMeHToB [[. 1. Menneneea. [leprobl
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siAep. M3oromnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl J[. U. MenneneeBa. XapakTepucTUKa XUMHAYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpynmnaM U Nepuoaam.

3nauenue [lepuoguueckoro 3akoHa u [lepuoguyueckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.



Xumuyeckass cBA3b. KoBajlieHTHast (MOJIIpHAsT W HEMOJIIPHAs)) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKUCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4deHHE OO0pa3loB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUIA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUl
(ropeHue, peakiiy pas3ioKeHUsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu

Peanmnsanpss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
IIOHATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH U1l OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

@dusuka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PAAUOAKTUBHOCTD, MOJIEKYJa, AJIEKTPUYECKUM 3apsll, BELIECTBO, TEJO,
00BbEM, arperaTHoOe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYHUHbBI, C€AUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
IIOJIE3HBIE UCKONIA€MbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO U XMMHUYECKasl peaKUMs

[Tepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepumomnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIUYECKOU PEUIETKUA U
BUJIa XUMHUYECKOM CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMA4ecKnX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo



W3MEHEHUIO CTETICHEH OKMCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH Xxumudeckoil peakuuu. [lonstue 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsITHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBiieHue YpaBHEHHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HCHOJB30BAHUEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopus NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMALMU BEIIECTB C PA3IMYHBIMH BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUiabHbIE U Cl1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE M COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHUCIHOT,
OCHOBAaHMM U cCcOJell B CBeTe TMPEJCTaBIEHUNA 00 BJICKTPOIUTUUYECKON
nuccounanyu. KauectBeHHbIe peakiini Ha MOHBL. [IOHSITHE O THAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura u anmaza), CIOXKHBIX BEIIECTB
(xyTopuaa HaTpHsl), MCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYCCKOW pEaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEUIECTB, IMpoOllecCa JIHUCCOIMAIIMU KHCIOT, IIEJIOYed W  COJier
(BOBMOXKHO  HCIOJIb30BAaHME  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiuu pasoKeHUs, COSIUHEHMUsI), paclio3HaBaHHE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtajuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue



XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M 4YeEJIOBEKAa. BakHeWIne XJIOpUIbl U KX
HAXOKJEHUE B IPUPOJE.

OObmas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOa
U cepbl. XUMHUYECKUe CBOMCTBa cepbl. CepoBOaOpO, CTpOeHHUE, (U3MUECKUEe U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3Myeckue U XUMHUYECKHE CBoMcTBa (oOlmue Kak
MpEACTaBUTENST Kjacca KHCIOT W chenu@uyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cyib(dar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHA B MpUpojie. XHUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
du3nueckue u XuMHIeckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €ro
¢uznyecKkue U XMMHUUYECKHUE CBOMCTBA, MoJyueHue U npuMeHenue. Coin aMMOHMUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
VMOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
CBOMCTBa (0OIIME Kak TMpEACTaBUTENS Kilacca KUCIOT M CcHelu(pUYEcKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMS B KadyeCTBE MHHEpAJIbHBIX
yao0peHuil. XuMru4ecKoe 3arpsi3sHeHHE OKPY KaIOIIel Cpeibl COeTUHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajoTponHele Moaudukanuu (ochopa, punUecKkne M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMMHUUECKHUE CBOMCTBA,
nosyyerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUS.  YTJIEepoA,  aIOTPOITHBIE
MOAU(UKALIMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MYECKUE U XHUMHYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepojaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHe MpPOOJIEeMBbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekrt. YronpHas KuciaoTa U €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nosyueHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIBLCKOM
XO3MCTBE.



[TepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTHICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY W MIPOMBIIIJICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKN BAKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBoJax — U ux
poJii B KM3HM 4YeJloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJNyYCHHE H
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline CTpouTeNnbHbIE MaTepuajbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

M3Yy4eHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
TraJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  COeQUHEHMSIMU  (BO3MOXKHO  HUCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa Mo JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON peakiny Ha Cylbdar-
WOH W HAOJIOJieHWEe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (U3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyUYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXHO ~ HCIIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAUTMYECKUX peImETOK anMasza, rpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOWCTBOM NPOTHBOTa3a, MOJydeHHe, cOOUpaHue, paclo3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEePUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S



OO1ast XxapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nonoxeHus B llepmogmdeckor cucremMe xumuueckux daeMmeHTtoB 1. H.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramnueckas CBsi3b U
METaJUIMYeCKass  KPUCTAJUIMYECKass  peméTka.  OJNEKTPOXUMUYECKHM Pl
HaNpspKeHUN MeTayuioB. OU3nUecKrue U XMMUUYECKHE CBOMCTBA MeTauioB. O0mue
cocoObl moyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[I{eouHble METAJIBL: MOJOXKEHUE B [leproaudeckoil cucTteMe XMMUYECKUX
anemenToB . 1. MeHnneneeBa, CTpOCHHE MX aTOMOB, HAXOXKJIECHHE B IIPUPOJIE.
duznyeckne U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUIIBI HAaTpus W Kanusa. [IpuMeHeHue WIeNOYHBIX METalIoB W HX
COCIMHEHUM.

[Ileno4YHO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IIOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXxoXJeHue B npupoze. Gusnueckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. BaxHeillive coeluHEHHs KaiabUusa (OKCHUI, TUIPOKCHA, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPAHEHMUS.

AnroMHHMIL: TI0JI0KeHME B Ileproaudeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHE aToMma, HaxOXKIEeHHE B mnpupone. Pusznueckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpHBbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIIFOMUHUS.

Keneso: nmonoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B mpupoae. Pusmyeckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METa/lIOB M CIJIaBOB, HUX (UINYECKUMHU
CBOMCTBAMH, H3yYEHHE  pE3YyJIbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIU U HATpUsl C BOJOM (BO3MOKHO MCHOJB30BAHME BHIEOMATEPHAIIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  NPOTEKAHUS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MarHusi, KaJbLMs, aJlOMUHHUS, [IUHKA, Keye3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IUITAMEHUM WOHAMHM HaTpusl, Kalaus M Kajapluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTIOMUHUS
Y TUIPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxHeiiime
METAJJIbl U KX COEIUHEHHUS.



XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOM >XU3HM 4YeloOBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momomib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUECKOE 3arps3HEHHE OKpYyXKarolleld cpeabl (mpeaeiabHas AOMyCTUMAast
KOHIIeHTpalus BemlecTs, nainee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepuabl).

Meswcnpeomemnuwie céasu

Peanmnsanuss MeXNpeIMETHBIX CBS3€W INpU W3YYEHHMM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
NOHATUH, TAK Y NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHbI (PakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToM, D>JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CiiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE UCKOIMAEMbI€, TOIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOyYCHHsS XUMHUU B €AUHCTBE Y4YeOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AITUN 00yJarOIIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus ¢ YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHHPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTepHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPHU30BaTh CYIICCTBCHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoIaTh 3a XOJI0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3IMYHbIe METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpoBaTh B Ipolecce Yy4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3a/laBaTh BOMPOCH (B XO0J€ Jauajora W (WIM) JAUCKYCCHH) II0
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE LITYPMbI», KOOPJIMUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaIUsIX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHAYECKUU JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToOMa, AJIEKTPOHHBIA CIOM aroma, aroMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJAUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAUMYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepumonnueckon
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay ¢ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAcCTBYIOIIUMX B pPEAKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpaX HEOPTraHWYECKUX COCAMHEHUMN, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuynyto popmy llepuoandeckoit cUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W cCleuuPUUecKue XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCJTMHEHWsI, MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYCHHUIO H COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€ — I U3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa. ITonsitue o kucinorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 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. MeTaJJIbI M UX COCIUHEHU A

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

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

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmorexa HOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK

p Hl https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo0.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa LIOK
A P . https://m.eds00.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
t AHCT- Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucimopom — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
PaTOPHIL 1 TIp ‘ https://m edso0.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo0.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmydenne u cobupanue BoI0poOa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa HOK
ybaB PEAIIUTIL T https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCBI peHHLIE aCTBOPBI MH:ICCOBEUI bubmmorexa [JOK
B PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHre U XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBI: 101 q)eHI/Iﬂ XI/IMI/I‘IZ(F:)KI/IC bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA
m 8 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa IO

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUSA HAyKU U npakTuku. [I. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHbIil ypok. O6001ICHHE 1
58 CI/ICTI;)MaTI/ISZ pnﬂ 3HaHI/II7LIu / bubmorexa LHOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CTtpoenne atoMa. XMMHUYECKAs! CBA3bY bubmmorexa [OK
p . ' https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnmnorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 4
OFTHAZ XHMITHCCKA CBASH https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHas XUMHUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubmuotexa [JOK



https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso00.ru/00adb076
bubmuoreka [JOK
1
66 OxucauTeNny U BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepBHelil ypok. O6o00IeHHE 1
P P i]l bubmuorexa [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHAYECKas CBS3b)
68 PesepBHeIil ypok. O6o00ICHHE 1 1 bubnnoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
[leproanueckuii 3aK0H.
bubmuoreka [IOK
1 [lepuoanueckas cuctemMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59
anemenToB /1. 1. Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
p P https://m.edso0.ru/00adb6b6
MIEePHOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «IloBTOpEHUE U yriyOieHHe 3HaHU 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
5 Knaccuukanus XuMU4ecKux peaxkiui 1 bubmmoreka HOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU
7 eaknnu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TTOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHIX
[ToHsiTHE 0 XMMHYECKOM PaBHOBECHH.
bu6nunoreka LIOK
8 @DaxTophl, BIUSIOUINE HA CKOPOCTh 1

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHU A

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6nmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
o TUATIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE YpaBHEHUS peaKUil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IIpeACTaBICHUI 00 buGnuorexa [IOK
o bed https://m.edsoo.ru/00add5d8
AIICKTPOJIUTHYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOIIMTHUYECKON buGnuorexa [IOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLAIIAN
14 ITonsaTue o ruApoOIN3€E CONEH bubnmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubmmoteka IIOK
15 00600 I
ODHICHUE 1 CHCTOMATHIAMHA SHARIH https://m.edsoo.ru/00addd12
16 ITpakTryeckas pabora Ne 1. «Pemenue bubmmnoreka HOK
JKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «DIIeKTpOIUTHYECKAs TUCCOLIMALIS buGnnorexa [IOK
P a AT https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
OO01ast XapakTepUCTHKA raJIOT€HOB.
18 XHI;IquCKF;Ie CBI())I\/'ICTBa Ha IpUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposonopoa. ConsiHasi KUCIIOTa, bubmuoteka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XHUMHUYCCKUC CBOﬁCTBa, IIOJIy4CHHE,
IIPUMEHECHUC

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

[IpakTuyeckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «IlomydyeHre CONSIHOM KHCIIOTHI,
Y B N https://m.edsoo.ru/00ade348
U3y4deHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYCCKHUX PEaKIIHid, €CJIN OJIUH U3 bubmmorexa [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO61as xapakTepuCcTHUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxox(I;eHHe cephbl Hq;é coezu/IHeI;H/Iﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBopaopo, cTpoeHue, Gu3ndeckue u bubnmnorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIy4YEHUSI CEPHOMN KUCIIOTHI. bubmuotexa [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlIeu cpeibl COETUHEHUSIMU
cephl
97 Brranciienue MaccoBoit 1071 BeIXOAa bubmuorexa [{OK
MIPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTeprCcTHKa SJICMEHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, pacipOCTpaHEHHE B
npupojae, Gu3nuecKrue U XuMUYeCKue
CBOMCTBA

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

AMMHaK, ero Gu3nvecKue u

bubnunorexa LIOK

29 XAMUYECKHE CBOMCTBA, OJIYUYCHUE B
Y https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonydyeHne aMMHaKa, U3y4eHUE €ro bubmorexa HOK
. Y » 13Y https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30BaHre HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX

32 no0Opennii. XUMHUYECKOE 3arpsA3HEHHUE bubmorexa LIOK
yAoop o p https://m.edsoo.ru/00adf518
OKpYKaroIllel cpeibl COeTMHEHUSIMU
azoTa
dochop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmorexa LOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYeHUE
Hcnons3oBanue pocdaTtoB B KauecTBe

34 MUHEPAJIBHBIX YI00pEHUIH. bubmmnoreka HOK
3arpsi3sHEeHUE TPUPOTHON CpPEAbI https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepon, pacnpocTpaHeHUe B IPUPOJIE, bubmmnoreka [JOK
¢bu3nyeckrue 1 XMMUYeCKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoaa, ux pusudeckue u

YHIEP N ¢ bubmuorexa [{OK

36 XUMHYECKHUE CBOMCTBA. DKOJOTHYECKHUE

po0JIEMBbI, CBSI3aHHBIEC C OKCHIOM

https://m.edsoo.ru/00adfebe
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yraepoaa (1V)

37 VrojpHas KACIOTa U €€ COIN bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 mo Teme

38 "[losyyeHne yriekucioro rasa. Bu6muoteka [JOK
KauecTBeHHas peakmusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
40 Kpemnunuii u ero coenqunenus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue

41 AKCTIIEPUMEHTAIIBHBIX 3371a4 110 TEME bubnnorexa [JOK
«Baxneine HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCIUHCHHUS
KonTponbnas padota Ne3 mo teme

42 «BaxHennre HeMeTaIbl ¥ UX bubmorexa LHOK

https://m.edso0.ru/00ae0el8
COCIUHCHHUS
OO61mas xapakTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Meranauueckas CBSI3b U bubnunorexa LIOK
MeTaJUTNYeCKas KpucTajandeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METAIIJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECKUH Psii HAPSIKEHUI bubmorexa [JOK

METAaJIJIOB

https://m.edsoo.ru/00ae1156
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OO6mue crmocoOb! MOTYyYEHUST METaJLIOB.
CraBel. BeraucieHus Mo ypaBHEHUSAM

bubnunoreka LIOK

45 XUMHYECKUX PEAKIUH, €CIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH
46 [TonsTHE O KOPPO3UM METAILIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bu6nmorexa LIOK
47 [enoumbie MeTaner https://m.edso:)_.[ru/Oan14b2
48 Oxcupl U TUIPOKCHIBI HATPUS U Kaust bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
49 Il{er04YHO3EMENBHBIE METAILIIBI — bubmuoreka [{OK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxxuelimme coeTMHCHUS KaJIbIIHs bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cUCTeMaTH3alnsl 3HAHUI
59 JKECTKOCTh BOIBI U CIIOCOOEI €€ bu6nmorexa LIOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
ITpakTruyeckas pabora Ne 6 o Teme
53 "JécTKoCTh BOJBI U METOJHI €€ bubmmorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
N bubnunorexa LIOK
>4 AdmomuHmii https://m.edSO(])_.[rUIOan1064
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 Kenezo https://m.edsoi.I ru/00ael1d86
57 Oxcupl, THIPOKCHIBI U COIH JKeTe3a bubmmorexa LIOK

https://m.edsoo.ru/00ae35e6
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(11 u xeme3a (1)

58 O06o001IeHre U cUCTeMaTU3alus 3HAaHUN
[IpakTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe bubmmoreka [JOK
«BaxxHennme MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
50 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COACPKUT mpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIHM BBIXOJa MPOAYKTa
peakumn
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
KonTponbhas padota Ne4 o teme
62 «Bakneime MeTaIbl ¥ UX
COCJIUHECHHU S
63 BemectBa u marepuassl B bu6nmorexa LIOK
MOBCEJHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE bubmmnoreka HOK
OKpYKarolleu cpeibl https://m.edsoo.ru/00ae4270
65 Posb XxvMuM B penieHnH 3KOJIOTHYECKUX bubmuorexa [IOK
npo0iem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001eHNE 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE 1 bub6muorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK
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‘ cucreMarusanuia 3HAHUM

https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68



https://m.edsoo.ru/00ad9cb2

