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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepaibHO paboueid MporpaMMel
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XxuMuM Ha€T MPENCTaBICHUE O MENsX, OOIel cTpaTeruu
OoOy4eHHs, BOCIHMTAHHMS M pPa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npenMera, YCTAHABIIMBAET 00s3aTeNbHOE IpeIMETHOE coliepKaHue,
OpelycMaTpUBAET paclpeielieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE 10
pasienaM M TEeMaM MpPOrpaMMbl IO XHWMHH, OINPEAEISET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU CoJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YUYEHUSI XUMHUU C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM y4e€OHOro Mpollecca, BO3PACTHBIX
0COOEHHOCTEeW  00ydYarolmuxcsi, ONpenenseT BO3MOXHOCTH MpeaMera IS
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBaHUN K
pe3yabTaram 0o0ydeHUs] XUMUU Ha YPOBHE II€JICH U3yueHUs IpeaMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEeATENbHOCTH OOYYArOMIErocss MO OCBOEHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIYKUT OCHOBOM [jIsi (OPMHUpPOBAHHS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBiICHUN O MaTepUaTbHOM EAMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (QopMUpYEMble XUMHUEW TMPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPONE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0JjieM YCTOMYMBOTO PAa3BUTHSI UYEIOBEUYECTBA — CHIPhEBOM, HHEPrETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHHUSI.

N3yueHnne xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  IIJIT  CaMOpasBUTUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOpPMUpPOBAaHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEM
OoOy4JaromMxcsi, HABBIKOB WX CAMOCTOSTEIHHOW  y4eOHOW  JesTENbHOCTH,
AKCIEPUMEHTAJIBHBIX M KCCIEIOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JIeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOrO MBIIUICHHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3TJISI1a HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUY €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIA]l B IKOJIOTUYECKOE
o0Opa3zoBaHHE 00yYarOITUXCSI.

JlanHbie HampaBlieHUsT B OOYyYEHHM XUMHUU OOECTICUMBAIOTCS CIEIHU(PUKON
colepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEeJarormuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTare e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIETr0 0Opa3oBaHUs OPHEHTHPOBAH Ha
OCBOEHHE OOYYalOLIUMHCSI CUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX TOHSITUU
OpraHUY€eCKON XUMUHU.

CtpykTypa comepKaHus MPOTrpaMMbl MO XUMUU Cc(PopMUpOBaHAa Ha OCHOBE
CHCTEMHOI0 Toaxoaa K €€ mzydeHuro. CoaepKaHuE CKIIAJbIBACTCS U3 CUCTEMBI
MOHSTUM 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHI O XUMHUECKON
peakiuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'0 YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHneneea kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJIUTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHA K JPYyromy, BBITIOJNHAS (PYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS M BO3MOXHOCTEW MPAKTUYECKOrO MPUMEHEHUS U MOJy4YEeHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABJICHUS] O XUMUYECKON COCTABIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOo[aM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MU,
«buomnorus. 5-7 xkinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMH XUMHH TPOUCXOAUT (OPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTo mpeameTa COCTOUT B (DOPMUPOBAHMU CUCTEMBI XUMHUYECKUX
3HAHUN — Ba)XHEUIHMX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUIECKUX IMOTOKEHUH,
JOCTYMHBIX O00OOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpHOOIICHNN K HAyYHBIM METOJaM II0O3HAHWS TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUM M PA3BUTUU TMO3HABATEIbHBIX YMCHUN U
UX T[PUMEHEHUWHM B Y4YeOHO-MO3HABATENbHOM M  y4eOHO-MCCIIEeI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHMM MpaBUI 0€30MacHOro OOpalleHHs C BeleCTBaMU B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HauU€HHE MPUOOPENH TaKUEe 1eJU, KaK:

— (dopMupoBaHHE HHTEIJIEKTYalIbHO pAa3BUTOM JIMUHOCTH, TOTOBOM K
CcaMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHATHIO DPELIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUs] HA CHCTEeMaTH4ecKoe MpuoOIleHue
oOy4Jaromuxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HAaHMS, (POPMUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yCiIoBUM, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YyUarOITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHUA, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIONINX YHHBEpPCaIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JIESITEIbHOCTH;

— (opmupoBanre oO0miell (QYHKIMOHATBHON W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHWBATH SBJICHUS
OKPYXAIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YYCHHUU
XUMUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JNEATENBHOCTH;

— (QopmupoBaHue y OOy4yarOUMXCi TYMAaHUCTHUYECKUX OTHOILICHUM,
MOHUMAHUSI 1EHHOCTH XHMHUYECKUX 3HAaHWUU I8 BBIPAOOTKH DKOJIOTHYECKH
eJIeCO00Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM MACSITEIBHOCTH B IEJAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHsI OOILEYEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOQWiIs M HANpaBIECHHOCTH JajJbHEHIIEro
o0y4eHusl.

OO0miee YuCIO 4YacoB, OTBEAEHHBIX JUIsI M3Y4YEHUS XUMHU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, cocTaniser 136 yacos: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 JacoB (2 yaca B HEZIEIHO).



COJEPXAHME OBYYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMUYECKUE OHATHSA

[Ipeamer xumun. Posb XMMUU B KU3HU 4YelOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. du3nyeckue CBOMCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHHE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XMUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnoco0sbI pa3jieneHus: CMecei.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U ClI0XKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX OSJIEMEHTOB.
3aKkOH TMOCTOSIHCTBa cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHas —Macca.
OTtHocuTenbHas MOJEKyJsipHas Macca. MaccoBasi 10151 XMMHUYECKOTO AJIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemecrBa. Moinb. MonsipHas macca. B3auMocCBsI3b KOIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

du3nuecKue U XMMHUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKoH COXpaHEHHUsI MacChl BEIIeCTB. XHUMHUYeCKHe ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEILICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, MpaBuUjiaMu pabOThl B JIaAOOpaTOpUH U
npuéMamu oOpanieHusi ¢ J1abopaToOpHbBIM O00OpPYIOBAHHEM, W3YYEHHE U ONUCAHUE
buznuecknx CBOMCTB 00pa3l[OB HEOPraHWYECKHUX BEIIECTB, HAOJIOJCHHE
dusznuecknx (TUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCJIOTON) SIBICHU, HAOII0O/ICHUE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHUEe THIPOKCHIA
menu (II) mpu HarpeBanuM, B3auMoAeHCTBHUE kene3a ¢ pactBopoM coiu meau (II),
U3Y4YEHHE CIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIBI0 MarHuTa, (puibTpoBaHUE,
BbINIApUBaHUE, TUCTUIUISAIMS, XpoMaTorpadus, MPOBEIEHHE OYUCTKU MOBAPEHHOM
conmu, HaONIOJEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIONIEr0 3aKOH COXPAHEHHMSI MACChl, CO3/JaHUE MOJEJed MOJIEKYI
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTEIM HEOPTaHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — 3jeMeHT M IpocToe
BemecTBO. HaxokmeHue kuciopoma B Tpupone, (GU3HUECKHE W XHUMHYCCKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [Ipumenenue kuciaopoga. CrocoObl



MOJIyYEHHUSI KHUCIIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoJia B mpupoje. O30H — alyioTponHas Moau(uKaius KUCIopoa.

TemnoBoit 3pdHEeKT XUMUYECKOW peakiih, TEPMOXUMUYECKUE YypaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HCHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MUECKHEe W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonydyeHus. Kucnorsl u conu.

MonspHsbliit 00BEM Ta30B. Pac4€éThl 0 XUMUYECKUM YPaBHEHUSIM.

Oduznueckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1015 BellecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBa BOAbl. OCHOBaHUS.
Ponw pacTtBOpoB B mpupojie U B )XKU3HU 4desioBeka. KpyroBopor Bojabl B MPHUPOJIE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukarms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIE) W
HecosneoOpasyromue. Homenknarypa okcugoB. Duzudyeckue U XUMUYECKHUE
cBoMcTBa OKCUOB. [lonyueHre OKCHIO0B.

OcHoBanusi. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMmeHknarypa ocHoBaHMW. PU3NYECKHE UM XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. Homenknarypa kucior. dusnyueckue u
XMMHYECKHE CBOMCTBAa KHUCHOT. Pan axktuBHoct MertauioB H. H. bekerosa.
[TonyueHnue Kucior.

Comu. Homenknartypa coseil. @u3nueckue u XMMHUUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHUM.

Xumuueckuii IKCnepumenm:

KAQ4E€CTBEHHOE OMPEAECICHHUE COJIEPIKAHUS KUCIOPO/a B BO3AYXE, MOTYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYCHHE CBONCTB KHUCJIOpOJa, HaOII0eHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHME C o0Opa3laMu OKCHUIOB U
ONMMCAaHHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHUE WM H3Yy4YCHUE
CBOMCTB BOJOpoja (TOpeHwue), B3auMojaecTBue Bogopoaa ¢ okcuaom meau (II)
(BO3MOKHO HMCIOJb30BAaHUE BHJICOMATEPUAIOB), HaOII0IeHHEe 00pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BEUIECTB C
pa3IMYHONM  PACTBOPUMOCTBHIO, TPUTOTOBJIICHUE PACTBOPOB C OMPEIETIEHHOU
MacCOBOM J10JI€l paCTBOPEHHOrO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiblKeM) (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),



UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB,
HA0JII0/ICHHE U3MEHEHHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (II) ¢ pacTBOpoM cepHOW KHUCITOTHI,
KHCJIOT C METajulaMH, PEAaKUUW HEUTpaIn3aluy, IIOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
OKCIEPUMEHTAJBHBIX 3aad MO TeMme «BakHellne Kiacchl HEOPTaHUYECKHUX
COEIMHEHUN Y.

IMepuonuuyeckuin 3akoH u Ilepuoguyeckass cucTeMa XHUMHYECKHUX
jemeHTOB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHCIMTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBbie TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsiTne 0O
rpynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIEe 00pa3yroT aM(OTEepHbIE OKCUIBI
Y TUIPOKCUJIBI.

[Tepuognueckuii 3akoH. [lepuoanueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /J[.
N.  MengeneeBa.  KopoTkomepuogHas u  JIUHHONEpUOAHAs  (HOPMBI
[Tepronnueckoii cucremsl xumuueckux 3memMentoB [{. . MenneneeBa. Ilepuonas
u rpynnbl. DU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEpUONA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otornbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aroMOB MepBhIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOJIAM.

3nauenue [lepnoanyeckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuUTHUs Hayku W mnpaktuku. J[. M. MenneneeB — yuy€HbIM U
IPaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJSpHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
IIponecchl okucneHns U BOCCTaHOBIIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe OO0pa3IoB BEIIECTB METAVIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUAA ILMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAaKLUU
(ropeHue, peakuuu pa3ioKeHUsl, COCMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anpsa MeXnpenIMETHBIX CBS3€W INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYUIECTBJISIETCS. 4Yepe3 MCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYyUYHBIX
NOHATUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO01ue ecTecTBEeHHO--HAyYHbIe MOHATHS: HAYYHbIN (akT, TUIOTE3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, MEepPUOJUYHOCTb, HaOI0/IEHNUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHUE, MOEIIb, SIBIICHHE.

dusznka: Marepusi, aTroM, OdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHI,
W30TOIIbI, PAMOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKAM 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpEHUs1, KOCMOC, TUIaHEThI, 3B€3/1b1, ColHIIE.

buonorus: dorocunres, ApIxanue, onocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemiecTBo 1 XUMHYeCKasi peaKuus

[lepnognuecknii 3akoH. [lepuoandeckast CuCTeMa XUMHUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX D3JIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaIHsd, KalblMs M HX
COCIMHEHNH B COOTBETCTBHUM C TIIOJOXKEHUEM »JJIeMEeHTOB B llepmonnueckon
CHUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAIIIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKHUX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3iIW4HbIM KJaccaM HEOPTraHWYECKHX
COCJIMHEHUM, TeHETUYECKAs CBA3b HEOPIaHUYECKUX BEILIECTB.

Krnaccudpukanus XuMHUECKUX PEAKIHA 110 Pa3IMYHBIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOLIMX B pEAKLUMU BEIIECTB, MO TEIIOBOMY 3(QeKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U HIOTEPMHUYECKUE PEAKLUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumuyeckod peakuuu. I[ToHsTue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaX. [IoHATHE O FOMOI€HHBIX M T'€TePOre€HHBIX
peakuusx. [lonstne o karammse. [lonstue o xumuueckom paBHoBecuu. MakTopsl,
BIVSIONIME HA CKOPOCTh XMMHYECKOW PpEAKUUMU M TOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLMH. CocraBineHue  ypaBHEHHUI



OKHCIIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMii ¢ HUCIOJIh30BaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOIUALINH. DJIEKTPOTUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, anronsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
XUMHUIECKOH cBsi3u. CTeneHp aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakuiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE MOHHBIE YpaBHEHHMs peakuuil. CBolcTBa KHCIOT,
OCHOBaHMM ¥ COJeil B CBeTe MPEACTaBICHUN 00 AIEKTPOIUTUICCKOM
nucconrannu. KauecTBeHHbIE peakiu Ha MOHBL. [oHATHE O TUAPOIH3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauIoB (rpaduTa W ajiMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakinu
OT BO3JICUCTBUSL pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE JJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEMIECTB, MpOLECCa AUCCOIMALMU KHUCIOT, WIENOYEed U COJeH
(BO3MOXHO  HCHOJIb30BAHUE BHJIEO MAaTEpPUATIOB), IMPOBEJICHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKAHUS  peakuu  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHUE Ta3a, o0O0pa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3jaoKeHUsl, COSAUHEHHUS), pAClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBbIO KAUYeCTBEHHBIX pEakIMid Ha HOHBI, peIIeHUE
AKCIIEPUMEHTAJIBLHBIX 3a]1a4.

HeMeTa/ibl 4 MX coeTMHEHUSA

OO6mras xapaktepucTuka TanoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHME CBOMCTBA Ha IpPUMEpPE  XJopa
(B3aMMOZEICTBUE € METAJJIaMHM, HEMETA/IaMH, IIejloyaMu). XJIIOPOBOJIOPO/I.
ConsHas kucinora, XMMHUYECKHE CBOMCTBA, IOIYyYEHHME, NMpUMEHEHHue. [lenicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OpPraHM3M YeEJIOBEKa. BakHeWlne XJIOpHUIbl U UX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapakrtepuctuka 31eMeHToB VIA-rpynmbl. OCcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTENeHU okucieHus. CtpoeHue u (PU3UMUYECKHE CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOAA U Cepbl. AJIJIOTPONHBIE MOJU(PUKAIIMU KUCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOOpOA, CTpOCHHUE, (PU3MUYECKHE U
XuMuyeckue cBorctBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, (QuMueckue U XHUMHUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTENd KJlacca KHCJIOT U crnerudpuueckue). XUMHUYECKHE peaKIuu,
JeXalie B OCHOBE IMPOMBIIUICHHOIO CHoco0a TMONy4YeHHS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOTHI, KAUECTBEHHAS PEAKIIMs Ha



cynbdaT-uoH. Haxoxnenue ceppl M e€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COSNWHEHUSMU Ccephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUS. A30T, pacpOCTpaHEHHE B MPHUPOJIE,
du3nyeckue U XuMuIeckue cBoiictea. KpyroBopor azora B mpupoje. AMMHAK, €T0
dusznueckre U XMMUYECKUE CBOMCTBA, MoJyuyeHrue u npuMenenue. Coiu aMMOHUS,
ux pu3NUecKre U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMsSI. A30THasl KHCIOTa, €€ MOoTydeHHe, (PU3NYECKUe U XUMUYECKUE
CBOMCTBa (0OIIME Kak MpEACTAaBUTENS KJacca KHUCIOT M crhelupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
yI00peHHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpebl COEINHEHUSMH a30Ta
(KUCTIOTHBIE MOXAW, 3arps3HEHUE BO3/AyXa, MNOuBbl U BOMOEMOB). Docdop,
ajuioTponHeie Mojgudukanuu ¢docdopa, puznueckue M XUMHYECKHUE CBOWMCTBA.
Oxkcun docdopa (V) u bocdhopnas kucnora, Gpu3ndecKkue 1 XUMHUIECKUE CBOIMCTBA,
nonydenue. Mcnonbp3zoBanue hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

O6mas xapakrtepuctuka 31eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoid,  aJuIOTPOIIHbIE
Monu(UKalUK, PACHPOCTPAaHEHUE B TpuUpojae, (UIUYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6ums. KpyroBopot yriepona B mpupoae. Okcunbl yriaeposaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJTy4YeHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIUICHUS KiINMaTa, MapHUKOBBIN
s dext. YrompHas kucaora u €€ conu, ux (U3NIECKue U XUMHUYECKUE CBOMCTBA,
nojgyyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHaUaNbHBIC TOHATHS 00 OPTAHUYECKHUX BEIIECTBAX KAK O COCAUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIO0Ta).
[IpupogHbie HMCTOYHUKUA YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI WX TepepadoTku (OC€H3MH), MX POJb B OBITY W TPOMBIIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIECTBAX: )KHpaX, OeiKax, yrieBojgax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OpPraHWYECKHX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOJyYeHUE U
npumenenne. CoeauHeHus KpeMHHs B mpupoje. OOmue mnpeacTaBieHus o0
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIIOJIH30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeliline cTpouTeIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, Xkene300eToH. [Ipobiiembl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHWMYECKHX BEIICCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEAaKLUH Ha XJOPUJ-UOHBI U HAOJIIOJCHHE MPU3HAKOB
UX TMPOTEKaHUS, OMNBITHI, OTpaXkalollue (PU3NYecKue U XUMUYECKHE CBOMCTBa
raJIorTeHOB M WX COEJUHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJOpPUAOB (TAJOrE€HUJIOB), O3HAKOMIJICHHE C
oOpaznamMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTepUaioB), HaOJIOACHUE MpoIlecca OOyTIUBaHUs caxapa Mo JeHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, U3Y4YCHHE XHMMHUYECKHUX CBOWCTB
pa30aBIeHHOI CEpHOI KUCIIOTHI, MPOBEIECHUE KaYECTBEHHON PeaKkIH Ha Cyib(art-
WOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (U3HYECKHUMHU
cBocTBaMU a3ora, (ochopa M HX COENMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOpPEHHH, MOIydEHHE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHUakKa, IPOBEJICHUE
KaYeCTBEHHBIX PEaKUUi Ha MOH aMMOHHUA U (ochaT-uoH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCIIOThI C MEJIbIO
(BO3MOYXKHO UCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4eHUE MOJEIen
KPUCTAJUTMYECKUX PEmETOK anMmasa, Trpaduta, (yisiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aCOPOLIMM  PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM VIIEM U
YCTPOMCTBOM NPOTUBOrasza, NmojlyueHue, coOMpaHue, pacrlo3HaBaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, NpOBEJACHUE KAUeCTBEHHBIX pEaKlMil Ha kapOOHAT M
CWIMKAT-UOHBl M W3YYEHHE [PU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C
OPOAYKUMENH CHJIMKAaTHOM MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTaIbHBIX
3a1a4 1o TeMe «BakHelme HeMeTaIbl U KX COSIUHEHUS.

MeTtanjibl 1 MX COeIMHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnosoxkeHus B Ilepmonnueckor cucreme xuMmuueckux dnemeHroB /[l WM.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraimudeckas CBA3b U
METAJUIMYECKass  KpUCTaluIMdeckass  pemérka.  DJIEKTPOXUMUYECKUH  pAaf
HanpspKeHU MetayioB. OU3NYECKUe U XMMUYECKHE CBOMCTBAa MeTaioB. OOmue
CHocoObl MoylydeHus: MeTayyioB. [loHATHE O KOppPO3MM METaIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrmaBbl (CTadb, YyryH, TIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MMPOMBIIIIIEHHOCTH.

[Ilenounbie MeTamibl: nojiokeHUe B llepuoanueckoil cucteMe XHUMHYECKUX
aneMeHToB . M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJEHUE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpusa U kanusi). OKCuabl u



TUAPOKCHIBI HATpusd MW Kanus. [IpuMeHeHue MIeNOoYHbIX METaJulOB U HX
COCIUHEHUMN.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuognueckoit cucreMe xumuueckux 3neMeHToB /. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3ndecKne 1 XMMAYECKUE CBOWCTBA MArHUs
U Kaiplusa. Baxheimume coeauHeHUs] Kaiublus (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AmoMuHUA: nonoxeHue B [lepuoanueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aTOMa, HAaXOXKIECHHE B Ipupone. Pu3ndecKue u
XUMHUYECKHEe CBOMCTBA altOMUHUS. AM(POTEpHbIE CBOMCTBAa OKCHAA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxkenue B [leproandeckor cCUHCTEME XMMUYECKHUX 3JIEMEHTOB /1.
M. MeHnneneeBa, CTpOEHHE aroMa, HaXOXIAEHUE B mnpupoae. dPuszndeckue u
XUMUYECKHe CBOMCTBA Xkene3a. OKCUbl, TUIAPOKCUIBI U cou xkere3a (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHHME C Oo0pa3llaMud METAJUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KQJIbLIUS M HATpUsi C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
WCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS Kele3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJEOMATEpPUATIOB), IPU3HAKOB  IPOTCKAHMUSI
KAUeCTBEHHBIX pPEaKIMi HAa MOHBI: MAarHWs, KajablUs, aJIOMUHUSA, LIMHKA, )Kele3a
(IT) u xene3a (III), meau (II), HaOmrOEHNE W OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlusl W Kajdbluid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIeOBaHNE aM(DOTEPHBIX CBOMCTB T'MIPOKCHUIA ATIFOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeimme
METAJUIBI U UX COCTHHEHUS».

XuMHS M OKPYKAOLIA"A cpeaa

BemecTtBa m marepuanbsl B MOBCEIHEBHOW KW3HM 4eloOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawIieh cpeabl (MpeaesbHas T0mycTUMas
KOHIeHTpaIus BemiecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KoI0rn4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4deHrne o0paslioB MaTepuaoB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmu3annsa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
HNOHSTHUH, TaK U MOHSTHH, SIBISIONUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAyYHbIE TMOHATHS: HAY4HBIH (DAaKkT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIaccuPUKalusg, MEePUOJUYHOCTb, HAOIIOJIEHNUE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHUE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MAaTCPHAIIHI.

®u3rka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MNPOBOJHUKH,
HOJIYNPOBOJHUKHY, AMDJIEKTPUKH, (POTOBJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, pacTBOP, paCTBOPUMOCTb, KPUCTAIIINYECKAs
pemerka, CIiaBbl, (PU3NYECKHE BEJIWYUHBI, €AUMHHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEpAJIbHbIE
yI100peHMs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
N0JIE3HbIE€ UCKOIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOLIETro
o0pa30oBaHUs JOCTUTAIOTCS B XOJl¢ OOyYEeHHsS XUMHUU B €JIUHCTBE y4eOHOU H
BOCIUTATEIbHOMN JIESITEILHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMHU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMM TOBEIECHHUS M CIOCOOCTBYIOT Mpoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 yJarOIIHXCA.

JIMYHOCTHBIE ~ pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOUIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUU U
paclIMpeHue ONbITa ACSITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOI'0 OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIICIWI0, TOHUMAHUA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 O0OIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHONW MHGbOpMaIen o
MEPEIOBBIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUWCTBE MHUpa U OOLIECTBA;

2) rpam/JaaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUI B KOJUICKTUBE, KOMMYHHKATHUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIEIOBAaTEIbCKOM, TBOPYECKOM W JIpPYyrux  BHJAX
JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JEATEIbHOCTH MpHU
BBITIOJITHEHUW Y4EeOHBIX, TO3HABATEIbHBIX 3a/1ay, BBIMIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOILIM B TpoLEcce 3TOW Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M IIOCTYNKH CBOUX TOBApHUILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

MUPOBO33PEHUYECKHAE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYITHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IIPUPOIBI, B3aWMOCBS3X YEJIOBEKA C
IIPUPOJTHOMN CPEZION, O POJIM XMMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MI03HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUHU 10
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOIIOMaeMbIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOM KYJIBTYpPbl, B TOM YHCIE
HaBBIKOB CaMOCTOATENbHOM paboThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JII0OO3HATENHbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camMOOOpa3OBaHHWIO, MPOEKTHOM ¥  HUCCIENOBATEIhCKOU
NEeATETbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaJbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
37I0pPOBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHUE IMOCJIEACTBUNA U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOIsI, HAPKOTUKOB, KYpeHUs),
HEOOXOIUMOCTH COOJIFOZIEHHs TpaBWI 0€30MacHOCTH TMpH  OOpalleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S) TPyA0OBOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYCHHUIO Tpodeccuii U Tpyla pa3IudHOro poja,
yBaXEHUE K TPYAY U peE3ylbTaramM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUIYaTbHOU TPAECKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MPpodheCCHOHAIBHON JEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIaNTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0TNYEeCKOr0 BOCIIUTAHHS

AKOJIOTMYECKHU 11eJIECO00pa3HOe OTHOIICHUE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0pasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS
npaBu 0€30I1aCHOI0 MOBEAEHUS TPU paboTe C BEIIECTBAMU, a TAKKE B CUTYaIIUAX,
YIPOXKAIOLIHUX 3I0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TOJyYaeMble TIPU M3YYCHUH XUMUU, IS
penieHns 3a1a4, CBSI3aHHbIX C OKPYKAlOLEed IPUPOJHON CPENOM, JJIs OBBIIECHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYphl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX PEIICHHUS MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOMN Y COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbDI

B cocraBe wMeranpeAMETHBIX peE3yJNbTAaTOB BBIACIAIOT 3HAYUMBIE JJIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATUS (3aKOH, TeOopwus,
MPUHIIUII, TUIOTE3a, (aKT, CUCTEMA, MPOIIECC, PIKCIIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAHUUN W3 ATUX NPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NEUCTBHS (ITO3HABATENbHEIE,
KOMMYHUKATUBHbIE, PETyJIATUBHBIE), KOTOpbIE OOECNEeYuBaAIOT (opMUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO M OCYIIECTBJIEHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIC YUYeOHbIE NeHCTBUSA

ba3oBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIOJIB30BaTh IMPUEMBI JIOTMYECKOIO MBINUICHHS IIPU OCBOCHUU
3HAHMI: PaCKpbIBaTh CMBICI XMMHUYECKUX MOHATHH (BBIIEIATh WX XapaKTEPHbIE
NPU3HAKK, YCTAHABIMBATh B3aHUMOCBSI3b C JIPYIrMMHU HOHSTHSIMH), HCIOJIb30BaTh
HOHSTHS JIJ1s1 OOBSICHEHUS! OTACIIbHBIX (PAKTOB U SIBIEHUM, BIOWpATh OCHOBAHUS U
KPUTEPUU JUIsl KJIacCU(UKALMU XMMUYECKUX BEIIECTB M XUMHUUYECKHX pPEaKLUH,
yCTaHABIUBATh MPUYUHHO-CIEICTBEHHBIE CBSI3W MEXAY OOBEKTAaMHU H3YUEHHUS,
CTPOUTh JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, NEAYKTHUBHBIC, 10 AHAJIIOTHUH),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE TMPUMEHATh B IMPOLECCE IMIO3HAHUS MOHATHUS (MpPEAMETHBIE U
METanpeIMETHbBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIEC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHMUYecKass (GopMysia U YypaBHEHHUE
XUMHYECKON peakluy — IpU PeleHud y4yeOHO-TI03HABATEeNbHBIX 3a]a4, ¢ yU4ETOM
3TUX MOJEIBHBIX NPEICTABICHUN BBISBIATh M XAapAaKTEPU30BATH CYIECTBEHHbIE
NPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIE/ICTBEHHbIE CBS3M U
IPOTHUBOPEYHS B U3y4aEMbIX MPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebcKne 1eiiCTBUSA:

YMEHHUE HCIIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTA
NO3HAHMSI, a TakKXE B KAdeCTBE OCHOBBI JJs (OPMUPOBAHUS THIIOTE3Bl I10
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

OpUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHHYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO IPOrHO3UPOBATh €ro pe3yJsbTar, (popMmynupoBarb 0000ILIEHUS U
BBIBOJIBI 10 pE3yJIbTaTaM NPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MPOJIETTAaHHOM padore.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATh M HUHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMyYHBIX BUJOB U (DOPM MpEACTaBIICHUS, OTYyUYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4dHO-TIONyJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJEepKaHHUs, CIpPaBOYHBIE
nocobusi, pecypcbl WMHTepHETa), KPUTHYECKH OIIEHUBATh MNPOTUBOPEUHMBYIO H
HEI0CTOBEPHYIO MH(OpMAIIHIO;



YMEHUE NPHUMEHATh Pa3jiudyHble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOpPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX JJIsi BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3a]]a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
o0lacTi UCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJICHHE KYJIbTYPOW aKTUBHOI'O MCIIOJIB30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMANIBHYIO (pOpMY MpeacTaBieHus] HHpopMaluu 1
WUTIOCTPUPOBATh pElIaeMble 3a7aud  HECIOXKHBIMU CXEMaMu, JuarpaMmMmamu,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCIOJb30BaTh M AaHAIM3UPOBATH B IpoUecce Yy4yeOHOH U
UCCJIeIOBATEIbCKON ACSATEIbHOCTH MH(DOPMAIMIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH NPUPOIHOM
Cpelpbl.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CylecTBy  oOcyxkmaemMoil  TeMbl, (GOPMYJIHpPOBAaTH  CBOM  MPEIJIOKECHHUS
OTHOCHTEJIBLHO BBITIOJHEHUS MPEAJIOKEHHOH 3a1a4u;

YMEHUS  MPEACTaBIATh  NOJYYEHHbIE  pe3yibTaThl  IO3HABATEJIbHON
JCSITENFHOCTY B YCTHBIX UM THCHhMEHHBIX TEKCTaxX; JelaTh MPE3CHTAINI0
pe3yJIbTaTOB BBHIMOIHEHUS XUMHUYECKOTO 3KCHEpUMEHTa (1a00paTOpHOro OMbITa,
1a60paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUS y4e€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEJIbHOM M  MCCIEIOBATENbCKOM  JICSATEIbHOCTH  TIPU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COIJIACOBAHUS
no3ulivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAILIMS
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUA:

YMEHUE CaMOCTOATENBbHO ONPEIENATh LENH JAEATeIbHOCTH, IUIAHUPOBATh,
OCYULIECTBJISITh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATEebHOCTh, BBIOUpaTh Hanbosee d3(PeKTUBHBIE CIIOCOOBI pEelIeHUsT YICOHBIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHUPOBAThH
NPEMJIOKEHHBIA aJTOPUTM JIEWCTBUA TIPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
NOJIy4YE€HHsI HOBBIX 3HAHUM 00 M3ydaeMmbIX OOBEKTaX — BEUIECTBAX M pEaKLUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON €U, yMEHHE
UCMOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPEJiaraeMble B yCJIOBUU 3aJaHUM.

NPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
Collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHON paboueil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4dHblE 3HAHUS, YMEHHUS U CIHOCOOBI



nehcTBull, crnenudpuyueckue s OpeAMETHOM o0nactu  «XUMHUS», BUIBI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpHpETalnH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xoniy oOyuenus B 8 kiiacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUN:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUI DBJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTENbHASA aTOMHASI U
MOJIEKYJISIpHAsE MAacca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XMMUYECKOT O 3JIEMEHTa B COSAIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasl pPeaKIusi, KiIacCUpUKAIMSA pPEaKIuil: peakiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUH 3aMEIICHUS, PEAKIINU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKLIMH, TEIIOBOU A(P(EKT peakiuu,
AIpO aToOMa, JJIEKTPOHHBIM CJIOM aroma, aToMHasi OpOWTallb, pPaIUyC
aToMa, XUMHYECKasl CBS3b, MOJSPHASA W HEMOJISIpHAs KOBAJICHTHAs! CBA3b,
VWOHHAS CBSI3b, MOH, KaTHOH, AaHWOH, PACTBOP, MACCOBAs JOJIsl BEIIECTBA
(mpolleHTHAs! KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH U
MPUMEHSTh 3TU MOHSATHUSA MPU ONMKUCAHUM BEUIECTB U UX MPEBPAILICHUII;

e HCNOJIb30BaTh XUMHUYECKYI) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUK;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIECHHUS  BJEMEHTOB B  OMHApPHBIX  COCJAUHEHUSX,
MIPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHHM 10
dbopmynam, BHUJ XUMUYECKOM CBsI3M (KOBaJieHTHAas W MOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjiokeHus: B Ilepuogmueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMBl XUMHMUYECKUX DJJIEMEHTOB: pa3indaTh [OHATHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «rmodbounas noarpynna (b-rpymnmna)y», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHHUs, KOTOPbIE HMEIOTCA B
tabnuie «llepuoguyeckass cucremMa Xxumudeckux osiaemeHToB [J[. U.
MeHnaeneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00IlIee YUCIO SIEKTPOHOB
U pacnpeiesICHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUUECKUE BEIIECTBa,
XUMHYECKHE PeaKkiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, M0 TeIIOBOMY 3 dexTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHS XUMHUYECKUX TpEBpalleHuid B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCHIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHYECKOrO 3JEMEHTa 10 (opMyIie
COCIMHEHUs, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTU3aluio, KiIacCU(UKaIuio,
BBISIBJICHUE MPUYUHHO--CIIEACTBEHHBIX CBS3€H — JUISl M3YUYECHHS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUH, ECTECTBEHHO-HAYyYHbIE METObI
MO3HAHUSI — HAOJIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

cienoBaTh ~ IpaBUJaM  TOJb30BaHUS ~ XUMHUUYECKOW  TOCylIoW U
7abopaTopHbIM  000pYJOBAaHMEM, a TakKKe TMpaBUiIaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BeleCcTB (BOJAOPOAA M KHUCIOPOJA), NPUTOTOBICHUIO
pPacTBOPOB C ONPEAEIEHHON MAaCcCOBOM JOJIEM PAaCTBOPEHHOI'O BEUIECTBA,
IJIAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIiO3HaBAHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbIO WHIUKATOPOB
(;makmyc, deHondTanenH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kijiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XWMHYECKHMX TNOHATHUW: XWMHYECKHUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJIEHHS, XUMUUECKasl peaKlus, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJIMTHYECKAS] THUCCOLUMALNS, PEAKUUU HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEeoOpaTUMBbIE pEaKLUWH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE U  BOCCTAaHOBJICHHE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAJUIMYECKAsT pEHIETKa, KOpPpO3Usl METAJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MPeAeNbHO JOMyCTUMAas
koHneHnTpanus [TJIK Bemiectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTh 3TU MOHATHUSA MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCTIOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY [UIsl COCTaBJICHHS (OpMyI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX AJIEMEHTOB B
COCIMHEHUAX pa3IMYHOrO COCTaBa, NPHHAJICKHOCTh BEIIECTB K
ONpeACNIEHHOMY KJIacCy COEAMHEHUN Mo (opMynam, BHI XHMHYECKOU
CBs3W (KOBWJICHTHAs, WOHHAs, META/NIMUYECKas) B HEOPTraHUYECKUX
COEIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeasl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAIIUYECKON
PELIETKN KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akonHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHWCHIBATH U XapaKTepU30BaTh
tabnmuunyio Gopmy Ilepuomnueckoil CUCTEMBbl XUMHYECKHX DJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpymnmna (A-rpynma)» U «noOodHas
noarpynmna (b-rpymnma)», Mansie W OOJIbLIME MEPUOJIbl, COOTHOCHTD
0003HAUYCHUS, KOTOPhIE HMMEIOTCS B IEPUOJAMYECKOM Tabiuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpeneleHue UX 10 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOUIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeeliax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakluuu (M0 YUCIy U COCTaBYy Y4YACTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY A(P(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IME W crenudUuueckrue XUMHYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIAsA OINUCAHUE
npuMepaMU MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKILIUM;

COCTaBJISATh YPaBHEHHUS DJIEKTPOJIUTHUYECKOW JTUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOM€Ha, YypaBHEHHUS pEaKUHi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpblBaTh CYIIHOCTh OKHCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO 0ajaHca ITUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TIPOTCKAHHUS XUMUYCCKHX TMPEBPAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUEThI
10 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOnofaTh  MpaBWja  TOJIB30BAHUS  XMMHYECKOW  TMOCYAOH M|
nabopaTopHBIM  O0OpYJOBaHMEM, a TaKXe NpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMH I10 BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO rasa);

MPOBOAUTH  PEAKIMU,  TOJATBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMHUI-,
uonua-, kKapOoHart-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUSI M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPTaHMUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHNEe, CHCTEeMAaTU3aINI0, BBISIBJICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBCHHO-HAyYHbIE METOAbl TIO3HAHHUS —
HaOJII0/ICHHe, M3MEpPEHUe, MOJEIMPOBaHUE, IKCIEPUMEHT (pealibHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IMpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 0 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | 0 bubmuorexa [IOK

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

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 0 0 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonstre o kucmoTtax g 0 | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 00 5 | | bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.

Xumu4yeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue atoma
XuUMHYECKasi CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro o paszeny 15 https:/m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




9 KVIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaunmenoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuoreka [IOK
' peaxkuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 0 | bu6nnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' pymst. L€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 0 1 brbmmorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEJINHEHUS
OOw1ast XxapaKTepUCTHKA XUMUUYECKUX
24 anemeHToB IVA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa OK
' 3 PYTHIRL. STICPOA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3zgen 3. Mera/uibl M UX COeINHEHU ST

. bubmuotexa [JOK
31 Obmye CBOHCTBA METAIIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkneiimume MeTamibl U UX COSTUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B CTBa U MaTEepHAJILI B )KU3HU YEJIOBEKa 3 bubmorexa HOK
' etie p . https:/m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeseDBHOE Bhe 3 but6mmoreka [IOK
PBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE INIAHUPOBAHUE

8 KJIACC
KonuyecrBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Posib XUMUHU B )KU3HU | 0 0 butmmoreka [JOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
bu6nunorexa LIOK
2 I1 1 0 0
OHSITUE O METOJIaX MO3HAHUS B XUMUHU hitps-//m.edsoo.ru/f0d227c
IIpakTrueckas padora Ne 1 «[IpaBuna
3 paboThI B 1ab0OpaTopun U IPUEMBI 1 0 1 bu6muoteka LIOK
obparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UucTtele BemecTBa U cMecH. CrocoObl | 0 0 bubnunorexa LIOK
pas3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 0 1 bubmmorexa [IOK
a 1 {Ha HpuMep hitps://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPEHHOMW COJIN)»
bu6mmoreka [IOK
6 A 1 0 0
TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE dJIEMEHThI. 3HAKH | 0 0 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoreka [JOK
8 IT 1 0 0
POCTBIC H CIIOAHBIC BelliccTha https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnmoreka [IOK

10 Xumnueckas popmyna. BaneHTHOCTh
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHOCHUTENBbHAS MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 105151 XUMHYECKOTO bubnmoreka [JOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre U1 XUMUUECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycaoBUs NPOTEKaHUS bu6nuorexa [IOK
XUMHUUYECKUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MACCHI BEILIECTB. bub6mmorexa [LIOK
XVAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Bbruncnenus koindecTBa, Macchl
17 BELIECTBA [10 YPAaBHEHUSIM XUMUYECKUX bubamorera OK
HIeCTBa Ho yp hitps:/m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMruaecKux peakiuit
18 (coequHeHMs, pa3I0KEHUS bubmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIOoNEeAUCT. O600IIeHE U Bubmmorexa [IOK
H FCT: “f https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HAHUI
20 Konrponbnas padora Nel mo treme bu6nunorexa [IOK
«BemiecTBa ¥ XMMHUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. CoctaB bub6mmorexa LIOK

Bo3ayxa. Kucnopom — snemeHT u

https://m.edsoo.ru/ff0d448e




MpoCTOC BCUICCTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKkIuy OKUCTICHUS bubmorexa LOK
poAa (peaxtt : hitps://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoObI ITOIy4YeHNS KHUCI0POoaa B
23 nabopaTopuu ?n OMBII_HJ'IerHOCTI/I bubmmorera [IOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoii 3¢ ekt xumuueckoit
24 peaKIiu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUMU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKHUX PEAKIIHSIX
Tonnuso (He(dTH, Yroab U METaH ).
25 3ar H3Heéneq1;o3 yra CII0COOBI z:ro bubmmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4cda
MPeIOTBPAICHUS
[Tpaktrueckas padora Ne 3 o Teme
26 «ITonmyuenne u coonpanue KUciIopoaa bubmmorexa HOK
ya N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — snemeHT u npocToe bu6mmoreka [IOK
BeliecTBo. HaxoxxneHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)8 duznvecKkre 1 XUMUYSCKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 IT
OFPITHE © RHCAOTAX H COMAX https://m.edso0o.ru/ff0d50d2
30 Crioco0sl moJtyueHust BOopoja B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme
bu6nunorexa LIOK
31 «ITomyuenue u cobupanue BoJ10poJia,

H3yYEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MossipHblit 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0n€Ma, KOJTHIECTBA
33 BEILIECTBA ra3a 1o e€ro U3BECTHOM bubamorera OK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Breruucnenust 00b€MOB ra3oB 1Mo
34 ABHCHUIO PEAKIIMHA HA OCHOBE 3aKOHA bubmorexa OK
P .. peartt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DU3UYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbIe
37 1 HEHACHI peHHLIIe) acTBOpBL. MaccoBas bubmorexa OK
n PacTBOPEL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 o Teme
13 «IIpuroroBiieHrE PacTBOPOB C bu6muoteka [IOK
ONpeAeNIEHHON MacCCOBOU 10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 no teme bub6mmorexa LIOK
«Kwucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaius, bubnuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX bubamorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHUA: COCTaB, KJIaccuUKaIys, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




HOJ’Iy‘ICHI/IC 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukarus, bu6nunorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee?
45 IlosnydeHue 1 XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoélfl) oI )CHI/ISI XHMHqZSKHe bubmorexa OK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
47 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COEMHEHUIN»
43 I'eneTnyeckas CBA3b MEXAY KJIacCaMU bubnnorexa [IOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHre U cCTeMaTU3alus 3HAaHUN
m I https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa OK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[lepBbie monbITKH Ki1acCUPUKAIITU
51 XUMUYECKUX 3eMeHTOB. [loHsTHE O bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpyInmnax CXOAHBIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepnonuueckas cucteMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menpaeneena
bubnnoreka [JOK
53 [Tepuoapsl, rpynmbl, HOATPYIIIBI 1

https://m.edsoo.ru/00adaS2c




CTpOCHI/Ie atoMoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue 3JIEKTPOHHBIX 000I0UYCK
55 aToMOB 3JieMeHTOB [lepuonnueckoit bubamorera HOK
https://m.edsoo.ru/00ada6bbc
cuctemsl /. 1. Mennaeneena
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KCHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akona s
57 pa3BuTHUA HayKu U npaktuku. J1. 1. bubnmnoreka [JOK
MenneneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
IpaKJaHUH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [IOK
XUMHYECKHUX BIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumideckas CBAsk https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHUYECKast bubnnorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeTOJIsIpHAs XUMUYECKas bubnunoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa LIOK
62 Creneus okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE bubnmoreka [JOK
peaxknuu https://m.edsoo.ru/00adb076
64 OxucnuTenu ¥ BOCCTAHOBUTENIN buommorera HOK
https://m.edsoo.ru/00adb076
65 KonTponbhas pabora Ne4 o teme bubnnoreka [JOK




«CTpOGHI/Ie atroMa. XUMHYECKasi CBSI3b)

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

66 Peseprubiil ypok. O60061eHIE 1 | bubnunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Pezepublil ypok. O6001eHNE U | bu6bnuorexa [IOK
cHCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PeseprubIiil ypok. O60061eHIE 1 1 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIIACC

KoanuectBo yacoB DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
[Teproauueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 0 0 bu6mmorexa LIOK
XUMHYECKHX 37eMeHTOB /l. M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKHX AJIEMEHTOB 1 0 0 bubamorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnnoreka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHUECKON CBA3H U TUIIBI | 0 0 bubnuorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «[loBTOpEHUE U yriIyOieHNe 3HaHUH 1 1 0
OCHOBHBIX Pa3/eJI0B Kypca 8 Kiaccay

6 Knaccudukanms xumuaeckux | 0 0 bubnmnoreka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. IToHATHE 0 TOMOT€HHEIX U 1 0 0 bubnmorexa [OK
P ’ https://m.edsoo.ru/00adbe9a
FeTEPOTreHHBIX PEAKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

bu6nuorexa LIOK
8 @DaxTOpHI, BIMSIONIME HA CKOPOCTh 1 0 0

XUMHUYECKON pCaKknuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O paBHOBECHUS

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubnunorexa LIOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 2IIEKTPOIIUTUYECKON
10 nccounanmu. CUIbHbIE U cl1a0ble Bubmaiorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIIUN bubmaorexa LIOK
yp pea hitps://m.edso0o.ru/00add448
XUMHYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIIEHUN Bubmaorexa IIOK
peA hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIMTUUECKON TUCCOITHAITIN
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 npeacTaBiIeHUAN 00 Bubmaorexa ITOK
pea } hitps://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLIMAIIII
14 IToaaTue o ruapoOIN3E COJIEN bubnmorexa [OK
P hitps://m.edso0.ru/00add9d4
15 O06001IeHHE U CHCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemienue skcriepuMeHTAILHEBIX bubnnorexa HOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrtponsnas padora Ne2 o reme
17 «INEKTPOIIUTHUECKAST JUCCOLIMAIINS bubnnorexa [OK
p a HHATH https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
O01as xapakTepruCcTUKa rajOreHOB.
18 XI/IMI/IIIGCKIz/Ie CBI;ﬁCTBa Ha IIpUMeEpe buGnuorexa [IOK
P p https://m.edsoo.ru/00addfe?
xJjiopa
19 XnopoBogopoa. ComnsiHasi KUCJIOTA, bu6nmoreka LIOK




XUMHNUYCCKHEC CBOﬁCTBa, MMOJIy4YCHHC,
IIPUMECHCHUC

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

[TpakTueckas padora Ne 2 o Teme

bubmuorexa [IOK

20 «IlomydeHne COISTHOM KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
U3Yy4EHHUE €€ CBOMCTB)»
Bbruncnenus no ypaBHEHUsAM
21 XUMHUYECKHUX peaKIui, €CII OUH 13 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
2 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKALIMY CEPBI.
73 Haxoxnenue cepbl 1 €€ cOeMHEHUI bubnnorexa [JOK
B IIpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoa0opo1, CTPOCHHE, bubnmnorexa [JOK
¢uznyecKre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcupel cepsl. CepHast KUCIIOTAa,
25 (I)I/IBI/I‘leCKI/II; u XI/II\EI/I‘IGCKI/IC CBOMCTBa buoamorera OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOTO crlocoda
26 IIOJIY4ECHUS] CEPHOU KUCIIOTHI. bubnnorexa [IOK
XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel cpelibl COEANHEHUAMU
cepbl
7 Brruucnenue MaccoBol J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa peaKInu https://m.edsoo.ru/00adec8a
28 OO0m1as XapaKTEepPUCTUKA JICMEHTOB bubmuorexa [IOK




VA-rpynnel. A30T, paclipocTpaHEHHE
B Iipupoae, Gpuzndeckue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nIecKue u

29 XUMHYECKHUE CBOIMCTBA, MOJYyYCHUE U bubmmorexa [IOK
> 10Ty https://m.eds00.ru/00adf004
MPUMEHEHHE
[IpakTrueckas padora Ne 3 o Teme
30 «[lonydyenue ammuaka, U3ydeHue ero bubamorexa [HOK
Iy Sk https://m.eds00.ru/00adf180
CBOICTB»

31 A3OTHas KucioTa, e€ hpusnueckue u bubnmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJICH
AMMOHHSI B KQU€CTBE MUHEPATBHBIX

32 o0peHuil. XuMU4eckoe bubmmorexa [IOK
YAOOPCHHH. ) hitps:/m.edsoo.ru/00adf5 18
3arpsi3HEHUE OKpYKaIoUIeil cpebl
COCIMHEHUSIMU a30Ta
®ocpop. Oxeupn pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJI((l))Ta q)(plfm(qeixue u bubamorera OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYeHHE
Hcnonps3zoBanue gpocdaros B

14 KaueCTBE MUHEPATHHBIX YIOOpEHUH. bubnnorexa [JOK
3arps3HeHue IPUPOTHOM Cpe/Ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu Ic)) e (I;I/I:;HII)JGCKII)/Ie U XUMUYECKUe bubnroreia LIOK

pbon®. https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yriaepoaa, ux GU3ndecKkue u bubmuorexa [IOK

XHUMHUYECKHE CBOMCTBA.

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




DKOJOTHYECKHE MPOOIEMBI,
CBsI3aHHBIE C oKcuaoM yriaeposa (IV)

37 VYronbpHas KucioTa 1 €€ cou bubamorera LOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuueckas padora Ne 4 o Teme

13 "[lonyuyeHue yriaekuciioro rasa. bubnnorexa [IOK
KadectBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHavanbHbIE MOHATHS 00
39 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEAMHEHUSX YIiIepoaa
40 Kpemuuii u ero coequueHus bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnorexa [IOK
«Baxueimme HemeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
Konrponsnas padora Ne3 o reme

42 «BaxkHenme HeMeTauibl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEAMHEHUS»
OO6m1as XapaKTepPUCTUKA XUMHUIECKUX
AJIEMEHTOB — METAJJIOB.

43 MeTtannuueckas CBSI3b U bu6mmoreka [IOK
MeTaJlJInYeCcKast KpUCTANINIECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIOB
XUMHYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUUECKHUN PsifL bubamorera OK

HaHpH)KeHI/II\/’I MCTAlJI0B

https://m.edsoo.ru/00ael 156




O61mue crnocoObl TOTYyYSHHUS
meTa1oB. CruiaBel. Beryucienus no

45 aBHEHUIM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp PCEaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJITUH U3 PEareHTOB COJCPIKUT
npuMecHu
46 ITonsaTHE O KOPPO3UHU METAIIIOB bubmorexa LHOK
pP https://m.edsoo.ru/00ael1278
bu6mmoreka LIOK
47
[Henounpie meraue! https://m.edsoo.ru/00ae14b2
43 OKcubl U THAPOKCUIBI HATPUS U bubmuorexa [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeTbHBIC METAILTBI — bubmuorexa [IOK
KaJabIIUA U Mardui https://m.edsoo.ru/00ael5¢e8
50 Baxuetimnme coefuHEHNS KaJIbIIUI bubmmorexa [OK
8 A https://m.edsoo.ru/00ael5e8
51 O00011eHHE U cUCTEMATU3ALHL
3HaHWUHU
52 JKECTKOCTH BOJIBI M CTIOCOOBI €€ but6moreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[Tpaktrueckas padota Ne 6 o Teme
53 "YKECTKOCTHL BOABI U METOMEI €€ bubmorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHS
bu6nuorexa LIOK
54 An 7|
FOMUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBONCTBA OKCHJIA U bubnmnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00ac1c64
b K
56 Keneso nonmmoreka 110

https://m.edsoo.ru/00ac1d86




OKCI/I,Z[BI, THAPOKCHUIBI U COJIM JKEJIC3a

bu6mmoreka [IOK

37 (IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHre U cUCTeMaTH3alus
3HAHUI
[Tpaktuueckas padora Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnmoreka [JOK
«BaxHemme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbruucnenust no ypaBHEHUAM
XUMHUYECKHUX PEaKIHil, €CIN OAUH U3
pEareHToB /1aH B U30bITKE WU bubnmnoreka [JOK
60
COZEPKUT IpUMeECH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJIa TPOIYKTa
peakiuu
61 O606H§6HI/I€ U CUCTEMAaTHU3aLHs
3HAHUI
KonTponbnas paborta Ne4 mo Teme
62 «BaxHenmme MeTajlIbl U X
COETMHEHUS»
63 BemectBa u Matepuaisl B bubmmorexa LIOK
MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUUECKOE 3arpsA3HEHUE bubnnorexa [IOK
OKpY’KaroImieu cpeibl https://m.edsoo.ru/00ae4270
65 Pone xuMuu B pemieHuun bubnmnoreka [JOK
HKOJIOTMUYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PezepaHublii ypok. O600111eHNE 1 bu6nuorexa [IOK
CHCTEMAaTHU3aLMsl 3HAHUHI https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O60011IeHIE 1 bubmuorexa [IOK




cucTeMaTu3alus 3HaHuM

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

68 PesepBHblit ypok. O6006111eHNIE U

cucTeMaTH3aIHsI 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I1O
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