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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma Mo XMMUM Ha YPOBHE OCHOBHOI'O OOILEro OOpa30BaHHUs COCTaBIIEHa Ha OCHOBE
TpeOOBaHUI K pE3ylbTaTaM OCBOEHUS OCHOBHOM 0OOpa30oBaTENIbHOM MpOrpaMMbl OCHOBHOIO
oOmero obOpaszoBanusi, npencrasieHHbix B @I'OC OOO, a Takke Ha OCHOBE (QenepaibHOM
paboueil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIIEHIIMM MPENoJaBaHusl yueOHOro npeamera
«Xumus» B 00pa3zoBaTesbHbIX Opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma 1o XxumMuu [a€T TpeACTaBICHHE O ILEsAX, OOIIel cTpaTeruu OoOydeHus,
BOCIIUTAHUS U pa3BUTUS OOYYAIOUIMXCS CpPEACTBAMU Yy4eOHOro MpeaMeTra, YCTaHABIMBAET
o0s3aTeNIbHOE MPEIMETHOE COJEpKaHue, NpelycMaTpUBaeT paclpe/iesieHue ero mo Kjiaccam H
CTPYKTYPHpPOBAHHUE 1O pa3jiesiaM U TeMaM MPpOorpaMMbl IO XUMHH, ONPEEIsIeT KOTUUYECTBEHHbIE
M KA4eCTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUS, PEKOMEHIYEMYI0 IOCJIeI0BATEIbHOCTD
U3YYEHUS] XUMUHU C YYETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJIOTUKH y4eOHOTO
npolecca, BO3PACTHBIX 0COOCHHOCTEN 00YyUarolIuXcs, ONpeAeseT BOZMOXKHOCTU TIpeIMeTa s
peanuzanuu TpeOOBAaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl Ha
ypOBHE OCHOBHOT'O 0OIIero 00pa3oBaHus, a Takke TPEOOBAHMI K pe3ynbTaTaM OOy4eHHS] XUMHUH
HAa YpOBHE LeJell M3yuyeHHs] TMpeAMETa U OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOMN
JEeSTENBHOCTH 00YYaIOIIETrocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHME XUMUU CIIY>)KHUT OCHOBOM JUIsl (POPMUPOBAHMSI MUPOBO33PEHHS 00YUYaIOIIErocs, ero
Npe/ICTaBICHUH O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMUEH
NPEJICTABIICHUSI O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 IBOJIIOLIMH BEUIECTB B MPUPOJE, O MYTIX
pelieHuss TI00albHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHS UYEJOBEYECTBA —  CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBON U HKOJIOTMYECKOI 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaii3aliii BO3MOXKHOCTEH Il caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001ei u PyHKIIMOHATLHON IPAaMOTHOCTH;

BHOCHUT BKJIQJ] B (POPMHUpPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH OOyJaromuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4eOHOW  JeATeIbHOCTH,  OKCIEPUMEHTAIBHBIX |
WCCJIEIOBATEIbCKUX yMEHHI, HEOOXOJAMMBIX KaK B TIOBCEJHEBHOW JKM3HU, TaK H B
npo¢ecCUOHATIBLHON e TeNbHOCTH;

3HaKOMUT CO CHEHU(UKON HAy4YHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJISI/1a HA €TUHCTBO TIPUPOJIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM ATanoM B (HOPMUPOBAHUH
€CTECTBEHHO--HaYYHOU IPAMOTHOCTH O00YyYarOIINXCS;

CHOCOOCTBYET (OPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO--HAYUYHBIM
3HaHMSIM, K MpUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHMYECKOE OOpa3oBaHUE
00yYarOIIHUXCA.

JlaHHbIE HampaBiCHUS B OOYYEHMM XUMHUHU OOECHEeUMBaIOTCA CHEHU(UKON COIepKaHus
y4eOHOro mnpeaMera, KOTOPbIA SBJISETCS MEeAarorMyeckd aJanTHPOBAHHBIM OTpaKEeHHEM
0a30BOM HayKH XUMHH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHUE
00y4JarolUMHCS] CUCTEMbI NEPBOHAYANILHBIX TOHSATUNA XUMUU, OCHOB HEOPraHUYECKOU XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MTOHITUA OPraHUYECKON XUMUMU.

CtpykTypa cofepkaHus MporpaMMbl MO XUMUU C(HOPMUPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona k €€ mzydeHuro. CopepkaHHUE CKIAJbIBACTCS M3 CUCTEMbI MOHATUA O XMMHUYECKOM
AJIEMEHTEe M BEIIECTBE U CHUCTEMbI TMOHATUM O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO NPUHILMIY IMOCIEIOBATEILHOIO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUYECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

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

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU MOJYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCJIEAOBATEIIBHO OT OJHOTO YPOBHS K JpYyromy,
BBITIOJIHSIST (DYHKIIUU OOBSCHEHHS U MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHMSI U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3YyUaeMbIX BEIIECTB.

OcBoeHHE TIPOTPpaMMBbI IO XUMHH CIIOCOOCTBYET (OPMHUPOBAHHUIO TMPEJCTABICHHUS O
XUMHUYECKOW COCTABJISIIONICH HAy4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOW MPHUPOJIbI,
LEHHOCTHOTO OTHOUIEHHS K HAyYHOMY 3HAHUIO U METOJAM IO3HAHUS B Hayke. M3yuenue xumun
NPOUCXOJUT C TMPUBJICYCHHEM 3HAHUN M3 paHee M3YUYCHHBIX YYE€OHBIX IMPEJIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipu u3yyeHuu XUMUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUUYECKOMN JESITEIHLHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpHl. 3ajaua y4eOHOro mpeameTa COCTOUT B (hOPMUPOBAHHUU
CHUCTEMBl XMMHYECKUX 3HAHUM — Ba)XKHEHIUX (DAKTOB, MOHATHN, 3aKOHOB U TECOPETHUYCCKUX
MOJIOKEHHM, JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKd, B
MPUOOIIEHNHN K HAYYHBIM METOJaM MO3HAHUS MPU U3YYCHHUH BEIIECTB M XUMUUYECKUX PEaKIIHii, B
GbOpMHpPOBAaHWY ¥ Pa3BUTHH TIO3HABATEIBHBIX YMEHHUW U WX TMPUMEHEHHMH B Y4eOHO-
MO3HABATEIIFHON M y4eOHO-HCCIIeIOBATEIHCKON JeATEIPHOCTH, OCBOCHUH MPAaBUI OE30MacHOTO
oOpalieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HH.

[Ipy w3ydyeHMM XMMHUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Ba)XKHOE 3HAYCHHE
npUOOpENn TaKue eI, KakK:

— (GopMHpOBaHNE WHTEJUICKTYyaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHAIO PEIIEHUH, CIOCOOHOW ananTUpoBaThCS K
OBICTPO MEHSIOUIUMCS YCTIOBUSAM >KU3HU;

— HANpaBJIEHHOCTh OOYYEHHMsS] HAa CUCTEMaTHYecKoe MpuoOIIeHne oO0ydYaromuxes K
CaMOCTOSITEIbHOW  TO3HABATENIBHOM  JESATENBHOCTH, HAYYHBIM  METOJAM  IIO3HAHMS,
(hOPMUPYIOITUM MOTHUBAIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUH;



— obecreyeHne YCIOBHiA, CHOCOOCTBYIOMIMX MNPHUOOPETEHHI0 OOYYaIOUIUMUCS OIBITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBHIX HABBIKOB (KIIOYEBBIX
KOMIIETECHIINI ), IMEIOIINX YHUBEPCATHFHOE 3HAUCHUE NIl PA3IMYHBIX BUIOB JI€ATEIHHOCTH;

— (opmupoBaHue o0uiel PyHKIMOHATBHOW M €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YHCIe YMEHUU OOBSCHATH U OILEHUBATH SBICHUS OKPYXAIOMIETO MHPA, UCIONB3YS 3HAHUS H
OTBIT, TIONyYEHHBICE MPH H3YYCHUH XUMHUHU, NPUMEHATh HX TP pEHIeHUH mnpobdiemM B
IIOBCEHEBHOM KU3HU U TPYAOBOM IEATEIBHOCTH;

— ¢opMHUpOBaHKE y O0yUYAIOUIUXCA TYMaHUCTUYECKUX OTHOIICHHH, TOHUMaHUs IIECHHOCTH
XUMHAYECKUX 3HAHUW IS BBIPAOOTKH DKOJOTHYECKU IIeNIECOOOpa3HOTO TMOBEJACHHS B OBITY H
TPYAOBOH NEATEIHHOCTH B IENAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHBALIMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOINEYEIOBEUYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo WISt U HATTPABICHHOCTH JAIBHEHIIIETO 00yYCHHSI.

OO1mee 9nciI0 4acoB, OTBEACHHBIX U M3YYCHHS XUMHH Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHnus, coctasisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 68
9JacoB (2 yaca B HEJICJIIO).



COILEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS
[Ipenmer xumuun. Ponb XuMHUUM B )KU3HU 4YEJNOBEKa. XUMUs B CUCTEME HAayK. Teja v BELIECTBA.
dusnueckue CBOMCTBa BeENIECTB. ArperatHoe cocTtosHue BemiecTB. [loHsTHe o Metomax
nmo3HaHus B xuMuu. Yucteie BemiectBa u cMec. CriocoObl pa3iesieHusi CMECeH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE OdyeMeHThl. CHMBOJBI XHMHYECKUX DJIEMEHTOB.
[TpocThie U cllOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumnueckas ¢hopmyina. BareHTHOCT, aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH TTOCTOSTHCTBA
coctaBa BemiecTB. OTHOcUTeIbHass aToMHas Macca. OTHOCUTENbHAsT MOJICKYJISIpHAsh Macca.
MaccoBasi 10Ji1 XMMHUECKOTO AJIEMEHTa B COCIMHCHUU.

KonmuuectBo BemiectBa. Monbk. Monsipaas Macca. B3aumocBsizb KoilnuecTBa, MacChl U
Yucia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérel mo ¢popmysiaM XUMUYECKUX COCTUHCHUM.

dusnyeckne M XUMHUUYECKHUE SIBJICHUSA. XUMHUECKas peakuus W e MNpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kinaccudukammss XUuMUYECKUX peaKIui
(coenuHeHUs, pa3ioKEHUs, 3aMeleHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHMYECKOW TOCYAOW, MpaBWiIaMH paboThl B J1a0OpaTopuu U IpUEMaAMU
oOpaiieHusi ¢ JabopaTOPHBIM OO0OpPYAOBaHUEM, M3yUYEHHE W OMHCAHUE (PU3MUYECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEIIECTB, HaboieHne pu3ndyeckux (IIaBIeHUE BOCKA, TasHUE JIba,
pacTUpaHue caxapa B CTYIKE, KHUIEHHEe ¥ KOHACHCAIMs BOJbI) MU XUMHUYECKHX (TOpEHHE CBEYH,
NpOKaJIMBaHHE MEIHON MPOBOJIOKH, B3aUMOJECHCTBUE Mela ¢ KUCIOTOM) sIBIIEHUH, HAOII0IeHHne
U ONHWCAaHWE TMPU3HAKOB TMPOTEKaHUs XHUMHUYECKHX peakuuil (pasjiokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XJOpHUIOM Oapus, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aMMOJICHCTBHUE Xene3a ¢ pactBopoMm coiau meau (1), m3ydenme crmoco6oB
paszeneHus cMeced: C TMOMOINbI0 MarHurta, (UIbTpOBaHWE, BBIMAPUBAHME, IUCTUIUISIIMS,
xpomaTtorpadus, TMPOBEACHHE OUYMCTKH TMOBApPEHHOW COJNM, HAOMIOJICHHE U ONMUCAaHUE
pEe3yIbTaTOB MPOBEJACHHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MaccChl, CO3/1aHUE
MoJelel MOJIEKYT (IapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 371€MEHT UM IPOCTOE BEIIECTBO.
Haxoxxnenue xuciaopona B mpupoze, pu3ndeckne 1 XMMUYECKHE CBOMCTBA (PEaKIuu TOPCHHUS).
Oxcunpl. [lpumenenne kucinopona. CrmocoObl TOMydeHUS KHCIOpPoJa B Jabopatopuul
mpoMBITINIeHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — atoTpomHas MOAuUKaIms
KHUCJIOpO/a.

TeroBoil 3(PpPeKkT XUMHUUECKOM peaklunH, TEPMOXUMHUYECKUE YpaBHEHUS, 3K30- H
SHIOTEPMHUYECKHE peaKUuu. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHHUE BO3/JyXa, YCUJICHUE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.



Bonopon — snemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B npupoe, hpusnudeckue
Y XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoaydeHus. KUCIIOThI U cou.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMHUYECKUM YpaBHEHUSIM.

QPusnyeckue cBorcTBa BoAbl. Boma kak pacrBopurenb. PactBopsl. HacblleHHble U
HEHACBIIIEHHbIE pPAacTBOPHL. PacTBOpUMOCTH BemiecTB B Bojae. MaccoBas J0Jisl BEIIECTBA B
pactBope. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poib pacTBOpPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoAbI B MpUpOJE. 3arpsi3HEHUWE MPUPOAHBIX BoA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJ.

Knaccuduxanus uneoprannueckux coeauHeHuit. Oxcuabl. Kiaccuduxanus OKCHIIOB:
coyieoOpa3ytoiine (OCHOBHbBIC, KUCIOTHBIE, aM(GOTEPHBIC) U Heconeobpa3ytomue. Homenknarypa
OKCcH10B. PU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonydyeHne OKCuIoB.

OcHoBanus. Krnaccudukanuss OCHOBaHMH: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUSI.
Homenxkmarypa ocHoBanui. duznyeckne W XUMHYECKHUE CBOWCTBAa OCHOBaHUU. llomyuyeHne
OCHOBaHHM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucinoT. dusnueckue U XUMUUYECKUE
cBoucTBa KucIoT. Pan aktuBHocTH MetaiuioB H. H. bekerosa. [lomyuenue kucnor.

Conu. Homenkinarypa coneil. @u3nyeckue M XMMUYECKUE CBOWMCTBa cojei. [lonmydenue
coJIel.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KayeCTBEHHOE OIpe/IeSIeHuEe COJIep KaHMs KUCIOpOJa B BO3/AyXe, MOJyYeHHE, COOMpaHue,
pacno3HaBaHWE M HW3Yy4YEHHE CBOMCTB KHUCIOpOJa, HAOJIOIEHHE B3aUMOJICHCTBHUSL BEIIECTB C
KHACJIOPOJIOM M YCJIOBHSI BOBHHUKHOBEHHUSI U TMpEKpalleHus: ropeHus (moxkapa), 03HaKOMJIEHHUE C
oOpa3llaMi OKCHJOB W OINUCAaHUE HX CBOMICTB, MOJy4YeHHE, cOOMpaHue, pacrno3HaBaHUE H
H3yYeHUEe CBOMCTB Bojopoaa (TopeHue), B3aumojcicTBhHe Bogopoaa ¢ okcumom wmeau (1)
(BO3MOKHO HCIIONB30BAHUE BHIEOMATEPUAIOB), HaOMIOAeHHE 00pa3IoB BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C OIPEACIEHHONM MacCOBOM JOJEH PACTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJABI C METAUIaMU (HATpUEM U KallblIiEM) (BO3MOXHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), MCCIEAOBaHHE OOpA3I[OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOJIOICHUE WM3MEHEHUS! OKPACKM WHIWKATOPOB B PACTBOPAaX KUCIOT W INENOYeh, M3ydYeHHE
B3auMogencTBusl okcuna meau (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C MeETajlaMu,
peakuuii HEWTpadnu3alHuM, NOJYYCHHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OIHOTO
METaJIa IPYTUM U3 PACTBOPA COJIM, PEIIEHHUE IKCIEPUMEHTAIBHBIX 3a/1a4 o TeMe «BakHeunmme
KJIACChl HEOPTaHUYECKNUX COCTUHEHUI.

IHepuognueckuit 3akoH u Ilepuoauyeckass cucrema xumudyeckux djiaementos . H.
MenneneeBa. CTpoenne aToM0B. XuMHU4ecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu



[lepBble ONBITKYU KJIAaCCU(UKALIUU XUMUYECKHUX 3eMeHTOB. [IoHsATHE O Irpynmax CXOIHbIX
AJIEMEHTOB (ILEJIOYHbIE U IEJOYHO3EMENIbHBIE METaJUlbl, TajOreHbl, WHEPTHBIE Ta3bl).
DneMeHThl, KOTOpble 00pa3yloT aM(OTEpHBIE OKCHJIBI U THIPOKCHUIBI.

Ilepponnueckuii 3axkoH. Ilepuonuueckas cucrema xumudeckux osneMeHros /[l MN.
MenneneeBa. KoporkonepuogHas u JJIMHHONEpHoaHas ¢opMbl [lepuonnyueckoir cucTeMbl
xumnyeckux snemeHtoB . M. MenneneeBa. llepuonsl um rpynmbl. PU3UYECKUNA CMBICTT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI DJIIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHne 3JIEKTPOHHBIX
oOosnoyek aTtomMoB mnepBbix 20 xumuueckux siemeHToB Ilepuommueckoit cucremsr [I. .
MeHneneeBa. XapakTepUCTUKAa XMMHUYECKOIO 3JIEMEHTA IO €ro noJyiokeHuto B Ilepuonnueckoii
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pagnuyca aTOMOB XUMHYECKHUX HJIEMEHTOB, METAJUIMYECKUX U
HEMETAJIMYECKUX CBOMCTB M0 TPYIIAaM U HEPUOIAM.

3nauenue lleproanueckoro 3akoHa u Ilepuognveckoil CUCTEMBI XUMHYECKHUX DJIEMEHTOB
IJI pa3BUTHS HayKH U npakTuku. . 1. MenneneeB — y4€HbIN U rpakIaHUH.

XuMuueckas CBA3b. KoBasienTHas (monsipHast " HEMOJIApHAas) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHHs.  OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE  peakuuu. lIpoueccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHHe oO0pa3loB BELIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHUE THUAPOKCHUIA
[IMHKA C pacTBOpPaMM KHUCJIOT U IIEJI0YEH, IIPOBEICHUE OIBITOB, WLIFOCTPUPYIOIIUX ITIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOPEHNE, PEAKIINU PA3JTI0KEHUS, COEAUHEHNUSA ).

Mescnpeomemmunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBS3€H MPU U3YYEHUU XMMHUU B 8 KJIacce OCYIIECTBIISIETCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TIOHATUM, TaK W TOHATHUH,
SBJISIFOLUXCS CUCTEMHBIMU 711 OTAEIIBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO1iue ecTecTBEeHHO--HAy4HbIe IOHATHUS: Hay4yHBId (DakT, TruUmores3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTE3,  KJacCU(pHUKanus,  NEepPUOAUYHOCTb,  HAOJIOAEHHE,  SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOEIIb, SIBJICHUE.

@usuka: Marepus, arToM, DOJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKIWJA, HW30TOIIbI,
paZMoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsj, BEIIECTBO, TelO, O00BEM, arperatHoe
COCTOSIHME BEILIECTBA, a3, (PU3MUYECKHE BEIMYMHBI, €AMHULBI W3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3161, CoJHIIE.

buonorus: horocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, runpochepa, MHHEpanbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIIA€MBbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U xXuMH4YecKasi peakuus



Ilepponnueckuii 3axkoH. Ilepuonuueckas cucrema xumudeckux osneMeHros JI. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KM, KAJIbLUS U UX COCAUHEHUNW B COOTBETCTBUH C
MOJIOKEHUEM DJIEMEHTOB B llepuoanyeckoi cUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BemecTBa: BUAbl XMMHYECKOM CBA3U. THNBI KPUCTALIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIMNA KPUCTALUIMYECKOM PEWIETKA U BUIA XUMHUYECKOU
CBSI3H.

Knaccudukanys v HOMEHKJIaTypa HEOPraHWYECKUX BEHIECTB. XHMMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJlacCaM HEOPraHMYECKUX COEIWHEHUN, T€HETHYECKas
CBSI3b HEOPTAHUYECKUX BEIIIECTB.

Knaccuduxanys XxuMUUecKux peakiuid Mo pa3judyHbIM MpU3HaAKaM (M0 YUCITY U COCTaBy
YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIOBOMY J(dQeKTy, Mo HU3MEHECHHUIO CTeneHen
OKHCJICHUS XUMHUUYECKUX AJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTUIO KaTajlu3aTopa). JK30- U
SHJIOTEPMHUYECKHUE PEAKIIMU, TEPMOXUMUYECKHUE YPABHEHHUS.

[TonsiTue o cxopoct xuMuuUeckoil peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peaknusx. [[oHsSTHE O TOMOIE€HHBIX M TE€TEpPOreHHBIX peakiusax. [loHaTue o
katanuse. lloHsTHE O XUMHUYECKOM paBHOBecHHM. DaKTOpbl, BIUAIOIIUE Ha CKOPOCTh
XUMHUYECKOW PEAKIINH U MOJ0KEHNE XUMUUYECKOTO PABHOBECHSI.

OKHCITUTENTPHO-BOCCTAHOBUTEIFHBIE PEAKIMM, JJIEKTPOHHBIM OajaHC OKHCIMTENIbHO-
BOCCTAHOBHUTENIbHON peakiuu. COCTaBI€HHE YPaBHEHHI OKHCIHMTEIbHO--BOCCTAHOBHUTEIBHBIX
peakiuii ¢ UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIUALMU. DIEKTPOIUTHI U HEAIEKTPOJUTHL. KaTHOHBI,
AHUOHBL. MexaHW3M JUCCOLMALMM BELIECTB C PA3JUYHBIMU BHUIAMU XUMHUYECKOM CBS3U.
Crenenp qucconuaiu. CUIbHBIC U Ca0bIe IIEKTPOIUTHI.

Peakniuu woHHOro obMmeHa. YCIOBUS MPOTEKaHUs pPeaKIuii MOHHOTO OOMEHa, IOJIHBIC H
COKpallléHHbIE MOHHBIE ypaBHEHHUsI peakiuil. CBOWCTBAa KHUCIJIOT, OCHOBAHMI U COJIEH B CBETE
IpeACTaBICHUNA 00 JJICKTPONMTUYCCKON auccoranud. KadecTBEHHbIE pPEaKIMM Ha HWOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METa/NIOB W HeMeTayioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJIOpHAa HaTpus),
HCCIIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XHWMHYECKOW PpEAKUUU OT BO3JACUCTBUS Pa3IMYHBIX
(bakTOpoB, HCCIIEOBAHUE DJIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECcCa IUCCOIUAIIAN
KHUCJIOT, WIeJoYed U coyieil (BO3MOXHO UCIIOJIb30BAHUE BHUIEO MaTEpPHaloOB), MPOBEICHHE
OMBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS pEaKlUid MOHHOTO oOMeHa (0Opa3oBaHME
ocalka, BBIICIICHHE Ta3a, O0Opa3oBaHWE BOJABI), OMNBITOB, WIIIOCTPUPYIOMNUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUHM (TOpeHHe, peakluu pPa3ioXeHUsl, COCIUHEHHUS),
pacrno3HaBaHUE HEOPraHUYECKHX BEIIECTB C IOMOIIBID KAaYE€CTBEHHBIX pPEAKIMHA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a7a4.



HeMmeTanbl U MX coeTMHEHUS

OO6mast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crerieHn okucieHusa. CtpoeHue U (U3MUECKHME CBOMCTBA MPOCTHIX BEHIECTB — TaJOrEHOB.
XUMUYECKHE CBOWICTBa Ha MpUMEpe Xjopa (B3aUMOJCHCTBHE C MeETalaMHu, HEMeTaulaMu,
nienoyamu).  Xjaopoogopod. CoisiHash KHCIOTa, XHMHYECKHME CBOWCTBA, IMOJIyYECHHE,
npuMeHeHue. JleiicTBre xjopa U XJI0pOBOAOPO/Ia Ha OPraHu3M YesloBeKa. BaxHeilne XIopuasl
U WX HaAXOXJIEHUE B IPUPO/IC.

O6mass xapaktepucThka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTeNeHU OKHUcieHus. CTpoeHue W (PU3MUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJIa U Cephbl. AJIIOTPOIHBIE MOAMGUKAIIMUA KUCIOpOaa U cepbl. XMMUYECKHE CBOMCTBA
cepel. CepoBojiopoji, cTpoeHue, (U3MYECKUEe U XUMUUeckue cBorcTBa. OKCHABI CEphl Kak
peJACTaBUTENN KUCIOTHBIX OKcuioB. CepHas KuciIoTa, GU3MYECKHE M XMMHUYECKHUE CBONCTBA
(oOmme kak MpeacTaBUTeNsl Kiacca KHUCIOT W crnenuduueckue). XUMHUUECKUE PEakilvH,
JeXxalue B OCHOBE IPOMBIINIJIGHHOTO CHoco0a TMOJy4YeHUsl CepHOW KHUCIoThl. [IpuMeHeHue
cepHoit kucnoThl. CoJM CEpHOM KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyiabdaT-uoH. HaxoxaeHue
ceppl U €€ COEIMHEGHMM B MPHUPOJE. XHUMHUECKOE 3arps3HCHUE OKPYKAIOMIECH Cpesbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC OXIH, 3arps3HCHHE BO3/yXa U BOJOEMOB), CIOCOOBI €ro
IPEe0TBPAIIICHHUS.

O6mast xapakrtepuctuka osneMeHToB VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEHHS. A30T, pacnpoCTpaHeHHe B Mpupone, (U3MYECKUue U
XUMHYECcKue cBoicTBa. KpyroBopoT azorta B mpupojae. AMMHUAK, €ro Gu3nYecKue 1 XuMUYEeCKue
CBOICTBa, MoytydeHue u npumeHenue. Coiu aMMOHUS, UX (HU3MUYECKUE U XUMUYECKHE CBOMCTBA,
npuMmeHeHne. KadecTBeHHast peakius Ha MOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ MOJIy4eHHE,
duznueckre M XUMUYECKHME CBOMCTBa (oOlIuMe Kak TMPEeACTaBUTENsl Kiacca KHCIOT H
cneruduyeckue). Mcnonb3oBaHWE HUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEPAIbHBIX
ynoOpeHuil. XUMUYECKOEe 3arps3HEHUE OKPYIKAIOIICH Cpeabl COCTMHEHUSIMH a30Ta (KUCIOTHBIC
JOKM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, auIOTpOIHbE MOAUPUKAINH
docdopa, puznueckne u xumudeckue cBoiictBa. Oxcua docdhopa (V) u docdhopHas kuciora,
dusnueckne M XUMHYECKHE CBOWMCTBa, moiydeHue. Mcmomp3oBanue QocdaToB B KauecTBe
MUHEPAIBbHBIX yI00pEHUH.

O6mast xapaktepucThka 3yeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKHUCICHHUA. YTIEpOl, aJUIOTPONHbIE MOAN(PHUKAIINK, PACTIPOCTPAaHEHHUE B
npupoje, Gpuznueckrue U XuMudeckue cBocTra. Ancopoius. KpyroBoport yriepoaa B Ipupo/Ie.
Oxcunpl yriepoaa, ux (GU3NYECKUE U XUMHUYECKUE CBOMCTBA, ACHCTBUE HA YKUBBIC OPTaHU3MBI,
MOJTydeHUE U MPUMEHEHHE. DKOJOTHYECKHE TPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUMO0TEe3a TJI00ATBHOTO TMOTETUICHHUS KIUMaTa, MapHUKOBBIN 3G deKT. YTonbpHas KHCIOTa U €€
colid, UX (PU3MYECKHE U XMMHUUYECKHE CBOMCTBA, MOJydyeHHUE M IpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHaT-uoHbl. HMcmonb3oBaHue  KapOoOHAaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEIIbCKOM XO35IUCTBE.



[lepBoHauanbHbIe MOHSTUS 00 OPraHUYECKUX BEIECTBAX KAaK O COCAMHEHUSX YIJepojia
(MeTaH, 9TaH, JTWIEH, AalETWICH, JTaHOJ, TJHUIEPUH, YKCycHas kuciora). I[lpupoaHsie
MCTOYHUKH YIJIEBOAOPOAOB (Yyrojib, NPUPOAHBIA ra3, He(dTb), MPOAYKTHl HX MepepadbOTKH
(6eH3uH), UX poJb B OBITY U POMBIINIIIEHHOCTU. [IoHSATHE 0 OMOIOTHYECKU BaXKHBIX BEIIECTBAX:
xKupax, Oenkax, yriaeBojax — M HMX POJIM B JKHM3HU YeJOBeKa. MarepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUH.

Kpemnuii, ero ¢usnyeckue W XUMUUYECKHE CBOMCTBA, MOJY4YeHHUE W TMPUMEHEHUE.
Coenunenusi kpemHusi B mnpupoge. OOmue mpeacrtaBieHuss o0 okcuae kpemuus (V) u
KpeMHHEBOU KucyioTe. CUIMKATHI, UX UCIIOJIb30BaHHUE B OBITY, B MPOMBIIIUICHHOCTH. BaxkHeme
CTPOUTEINIbHBIC MaTepHUalibl: KepamMuKa, CTEKJIO, IIEeMEHT, OeToH, xkene300eToH. I[IpobGiiemsr
0€30MacCHOr0 MCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPUAJIOB B MOBCETHEBHON KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHrue o0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIJIOTHI, TTPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha XJIOPHI-UOHBl U HAOJIOJEHHUE MPU3HAKOB WX MPOTEKAHUS, OTBITHI,
oTpakaroniue (GU3NYECKHe M XUMHUYECKHE CBOMCTBA TaJOTEHOB M MX COCAMHEHUU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), O3HAKOMJICHHWE C OOpaslamMu XJIOPHAOB (TaJOreHUIOB),
O3HAKOMJICHHME C oOpa3namMu ceppl U €€ COCAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUaIoOB), HaAOMIOJEHHEe TMpolecca OOyraWBaHUS  caxapa TOJ  JICHMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3YyYECHUE XUMHUYECKUX CBOMCTB pa30aBIIEHHON CEpHOM
KHCJIOTHI, TIPOBEICHHE KAaYECTBEHHOM peaklMu Ha Cylb(aT-uoH M HaONIOJeHHEe MpHU3HaKa eé
NPOTEKaHMsI, O3HAKOMJICHHE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, Gocdopa M UX COEAMHEHHM
(BO3MOKHO HCIIOJIB30BAaHKE BHIEOMATEPHAIOB), 00pa3iaMu a30THRIX U (pocopHBIX ya0OpeHHid,
nojiyueHue, coOMpaHue, paclo3HABaHWE M M3yYeHHWE CBOWCTB aMMHakKa, IMPOBEJICHUE
KayeCTBEHHBIX peakuuii Ha HOH amMMOHUST U ¢GochaT-uOH W M3YYCHHE TMPU3HAKOB UX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHILEHTPUPOBAHHON a30THOW KHUCIOTHI C MEABbI0 (BO3MOXKHO
UCIIOJIb30BAHUE BHUIEOMATEPHAIIOB), M3YYEHHUE MOJENEH KPUCTAIUIMYECKUX PELIETOK aaMasa,
rpadura, QymiepeHa, O3HAKOMJIEHHE C IMPOIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHBOTA3a, MOJTyYeHUE, COOMpaHKe, pacliO3HABAHNE
U U3y4YEHHE CBOMICTB YIICKHUCIOTO Ta3a, MPOBEEHWE KAa4eCTBEHHBIX PEAKIMH Ha KapOoHAT M
CWIMKAT-UOHBl M U3yYE€HHE TMPU3HAKOB HUX MPOTEKaHUs, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOW IPOMBIIUIEHHOCTH, PEUICHHE JKCIEPUMEHTAJbHBIX 3a/1ad no TteMme «Baxueimme
HEMETAJJIbl U UX COCTUHECHHUS».

MeTansbl M UX COeIMHEHUS

O0miasi xapakTepUCTUKA XHUMHUYECKHX SJEMEHTOB — METaJVIOB Ha OCHOBAaHUU UX
nojioxkeHus B [lepuognueckoit cucreme xumuyeckux aneMeHToB . Y. MenaeneeBa u ctpoeHust
atomoB. CTpoeHue MeTaioB. MeTauimyeckas CBs3b M MeETaJUIMYecKas KpUCTaJuIM4ecKast
pemeTka. ODJIEKTPOXUMUYECKUN psAl HanpspKeHUH MeTanoB. DU3MYecKHMe W XUMHUYECKHUE
cBoiicTBa MeTayuioB. OOIIME CIIOCOOBI MOTy4YeHUsS MeTa/uioB. [loHSATHE O KOPPO3UM METAJIOB,



OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CiuiaBsl (CTadb, YyTyH, AIOPATIOMUHUN, OPOH3a) U
WX IPUMEHEHHE B OBITY U TPOMBIIIJIEHHOCTH.

[Ilenouynble MeTaIUIBL: TIOJNOXKEHUE B [lepruoauueckol cucteMe XMMUYECKUX AJIEMEHTOB /.
N. MenaeneeBa, CTpOCHUE WX aTOMOB, HaxoxJeHUE B mpupoae. dusznueckne M XUMUYECKHUE
cBoOMcCTBa (Ha nmpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kanud. [IpumeHnenue
IICJTOYHBIX METAJIJIOB U MX COCANHCHUM.

[IlenoyHO3EMENBHBIE METAJIIIBI MATHUW U KaJIbLIMK: TIO10kKeHue B [lepuoanueckon cucreme
xuMmuueckux snemeHTtoB . M. MenpneneeBa, CTpoeHHME HUX aTOMOB, HAXO0XJIECHUE B MIPUPOJE.
dusznueckue U XMMHUYSCKHE CBOMCTBA MarHus M Kajblivsa. BakHelIne COeTMHEHHUS KalbIIus
(oxcup, Tuapokcu, coiu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHui: monoxkeHue B llepumoamyeckoil cucreme xumuuyeckux snemeHtoB J[. W.
MenpeneeBa, CTpOEHHUE aTOMa, HaXOXKJI€HUE B mpupojae. PU3NUECKUEe U XMMUYECKUE CBOMCTBA
amroMuHus. AM(OTEepHBIE CBOWCTBA OKCHIA U THIPOKCH 1A ATTFOMUHUS.

Kenezo: mnomoxenue B Ilepmognueckort cucreme xumuueckux isnemeHtoB . U.
MenpeneeBa, CTpOEHHUE aTOMa, HaAXOXJI€HUE B mpupojae. PU3nuecKue U XMMUYECKUE CBOMCTBA
xene3a. Oxcuabl, ruapokceuabl U conm skeneza (Il) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMd METaJUIOB W CIUIaBOB, WX (DU3WYECKUMU CBOWCTBAMHU,
U3YUYECHHE PE3YyIbTAaTOB KOPPO3UU METALIOB (BO3MOXHO HCIIOJIB30BAHHE BHUIECOMATEPHUAIIOB),
0COOCHHOCTEH B3aUMOJIEHCTBHS OKCHJIA KaJbIIUsS U HATPHUS C BOJIOK (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMAaTepHaIoOB), HMCCJIEAOBaAaHUE CBOWCTB >KECTKOM BOJBI, Ipollecca TOpPEHHUs XKejle3a B
KACIIOpoJie  (BO3MOXXHO  HCMOJIb30BAaHWE  BHUIAEOMATEPHATIOB), TMPU3HAKOB  IPOTEKAHUS
KA4eCTBEHHBIX pPEaKIMid HA MOHBI: MarHus, KaJIbIUs, aTlOMUHUS, LMHKA, *kene3a (1) u xenesza
(1), meau (1), HaGmoaeHUE U OMKUCAHUE HPOIIECCOB OKPAIIMBAHUS IJIAMCHH HOHAMHU HATpPHS,
Kallisg 1 Kajubliusg (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB), UCCIE0BaHUE aM(OTEpHBIX
CBOWCTB THAPOKCH/IA AJTIOMUHMS M TUAPOKCUA IIMHKA, PEIICHUE SKCIIEPUMEHTAbHBIX 3a/1a4u 10
TeMe «Ba)kHenime MeTauIbl ¥ UX COSIUHECHUS.

XuMHS U OKPY:KaWLIasi cpeaa

BemecTBa n maTepuanbsl B MOBCEIHEBHOM JKM3HU 4eJIOBeKa. be3omacHoe MCIob30BaHUE
BCIICCTB M XUMHUUYCCKUX peaknwii B ObITy. IlepBas momomp NpH XHUMHYECKHX OXKOTrax M
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karollew cpesbl (MpeesbHas A0MyCcTUMasi KOHIIEHTpAIUs
BemectB, gaee — [1JIK). Poib XxuMum B pelieHUN SKOJIOTHYSCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3loB MaTEPHAIIOB (CTEKJIO, CIUIABBI METAIIOB, IMTOJTUMEPHBIC MAaTEPHAIIBI).

Mexcnpeomemuvie cea3u



Peanmzamust MeXnpeIMETHBIX CBSI3€H MPU M3YyYCHUH XMMHUU B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BaHHE KaK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMOHSATHH, Tak © MOHSITHH,
SBIISIOLIUXCA CUCTEMHBIMU JJIS1 OTJICIBHBIX MMPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHbBIC MOHITHS: HAYIHBINH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, Kiaccu(HKaiys, TepUOAUYHOCTh, HAONIIOIEHUE, OKCIEPUMEHT, MOJCIUpPOBaHHE,
U3MEpEeHHEe, MOJIETb, SIBICHNE, TAPHUKOBBIN (D (PEKT, TEXHOIOTHsI, MaTEPHAIBI.

dwuszmka: Marepusi, aToM, OJJEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKJIHI, HW30TOIIHI,
pPaIMOaKTUBHOCTh, MOJEKYyNa, OJCKTPUUECKUW 3apsii, TPOBOJHUKH, TOIYMPOBOJHHUKH,
IVDIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIECTBa, Tas,
pacTBOp, pPacTBOPHUMOCTH, KpHUCTAUIMYECKash pEmETKa, CIJIaBbl, (U3UYECKUE BEIWYHHBI,
€IMHULIBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorusi: Qorocunres, npixanue, Ouocdepa, dKOCUCTEMA, MUHEpaAIbHBIC YyIOOpEHUS,
MHUKPOAIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MUHEpaNbl, TOpPHbIE TMOPOABI, IOJE3HbIC
MCKOITaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHNHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHMS MPOTPaMMbl OCHOBHOI'O 00Iero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJ€ 00y4YeHUsS] XMMHUH B €IMHCTBE Y4eOHON M BOCIUTATEIbHOU JEATCIHbHOCTH B
COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMUCKUMU COIMOKYIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSAMH, TMPUHATHIMA B OOIECTBE MpaBWIAMU M HOPMaMU TOBEJEHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COIIMATM3AIINK 00 yJIarOIUXCSl.

JIM4HOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIMI M PaCUIMpPEHUE OMbITa JEATCIIBHOCTH Ha &
OCHOBEC, B TOM YHCJIC B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYyYHOMY
HACJICJWIO0, TOHUMAaHUS 3HAYCHUS XUMUUYECKOWM HAyKd B JKH3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HMH(pOpMaIeld O MEepPeIOBbIX TOCTUKEHUSAX U OTKPBITUIX
MHUPOBOM U OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOHCTBE
MHUpa U 00IIeCTBa;

2) rpa;kIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COIMAJIBHBIX HOpPMax M TIpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUNA B
KOJIJICKTHUBE, KOMMYHHUKAaTUBHOM KOMIIETCHTHOCTH B 0OIIEeCTBEHHO TTOJIC3HOM,
y4eOHO-UCCIIEIOBATEILCKOM, TBOPYECKOW W JAPYrHMX BHJIAaX JACATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM JESATEILHOCTH MPHU BBHITIOJIHEHUH YY€OHBIX, TTO3HABATEIBHBIX 3a/a4,
BBITIOJTHCHUNM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB, CTPEMJICHUS K
B3aMMOITOHMMAHHUIO U B3aWMOIIOMOIIM B TMpOIlecce 3TOH y4eOHOW IeATeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEJACHHUE W TIOCTYIKM CBOUX TOBAPHIINECH C TO3WIIMA HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YIETOM OCO3HAHHUS MOCIIEICTBUI TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TMIO3HAHUSA

MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O  BEIIECTBE W XUMHUYECKOM  peakIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU M COCTABJAIOIIME OCHOBY IS
MMOHUMAHHMS CYIITHOCTH HAYYHOH KapTHUHBI MHUPA, MIPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPOJIBI, B3AUMOCBA3AX YEJIOBEKAa C MPUPOIHON CPEAOoil, O POJIM XMMUMU B MO3HAHUHU
ATUX 3aKOHOMEPHOCTEN;

MO3HABaTEeIbHBICE MOTHBBI, HAMpaBJICHHBIE Ha TMOJYYCHHWE HOBBIX 3HAHUW IO XHUMHUHU,
HEOOXOMUMBIE i1 OOBSICHEHUS HAOIIOaeMbIX IMPOIECCOB U SIBJICHUM, II03HABATCIHLHOM,
MH(POPMAIMOHHOW M YMTATEIILCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIILHON PaObOTHI ¢
y4eOHBIMH TEKCTaMH, CHPABOYHON JIUTEPATypOM, JOCTYIMHBIMH TEXHHYECKUMHU CPEIACTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHH;



MHTEpeC K OOYYEHUIO M TMO3HAHUIO, JIOO003HATEIBHOCTh, FOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOM M HCCIEAOBATENbCKOW AESTEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTU U YPOBHA 00yUYEHUs B JajbHEMIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/10POBBIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE TOCIEACTBUH M HENPHUSITHE BPEIHBIX MPUBBIUEK
(ynoTpeOsieHusi ajaKorojis, HApKOTUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIIOEHUS TMPaBUII
0€30MacHOCTH MPHU OOpAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U pealbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K MPAaKTHUYECKOMY M3YyUYEHHIO MPOQECcCUuil U Tpylaa pa3iMyHOTO poja, YBaKEHUE K
TpyAy M pe3yiabTaTaM TpPYIOBOM JESITENIbHOCTH, B TOM YKCIE€ Ha OCHOBE MPUMEHEHHUS
MpPEAMETHBIX 3HAaHUW 10 XUMUM, OCO3HAHHBIA BHIOOP WHAWBHUIYAJTBLHOH TPACKTOPHUU
MPOJOJKEHUsT 00pa3oBaHMsl C Y4E€TOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHMHUHU,
OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, yCNemHON Mpo]ecCHOHaIbHON AESTENbHOCTU U
pa3BUTHS HEOOXOJUMBIX YMEHUM, TOTOBHOCTh aJIalITUPOBATHCS B TPO(PECCHOHATBLHOM cpelie;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK MCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAaHMS, MOHUMAHUE IEHHOCTH 3JI0POBOr0 U 0Oe30macHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DHU3MYECKOMY M TICHXHUYECKOMY 30POBBIO,
OCO3HaHME IIEHHOCTU COOJIIOICHHS TIPaBUIJI O€30MacHOro MOBEICHUS MpU paboTe C BEIIeCTBAMHU, a
TaK)K€ B CUTYAIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHUA, MOJIy4aeMble MPU U3yYEHUN XUMHH, ISl pelIeHus 3a1ad,
CBSI3aHHBIX C OKpY)KAlOUIel NPUPOJHON CpelOoW, AJiA TMOBBIIMICHUS YPOBHS OSKOJOTHMYECKOU
KyJbTYpBI, OCO3HAHUS TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM M MyTell MX pelieHUs
MOCPEJICTBOM METOJIOB XMMHH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MMO3HABATEIILHOW, KOMMYHUKATUBHOW U COLIMAJIBHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTtampenMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYMMbIE JJIs1 (OPMUPOBAHHS
MHUPOBO33pEHUSI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOPHs, MPUHIUI, TUIOTE3a, (PakT, CHCTEeMa,
IPOLECC, FKCIIEPUMEHT U JIPYTO€.), KOTOPhIE MCIONIB3YIOTCA B €CTECTBEHHO-HAYUHBIX yUEOHBIX
MpeIMEeTax ¥ MO3BOJSIOT Ha OCHOBE 3HAHHWM W3 ATUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O
[IEJIOCTHOM Hay4YHOUW KapTWHE MHUpPA, U YHUBEpCAIbHBbIC yueOHBbIC NEHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKAaTHBHBIC, PETYJISTUBHBIE), KOTOpPbIE OOecTeunBarOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOM €SI TEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBrblie 1oruyeckue 1eMcTBUA:

YMEHHUSI HCHOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUSI MpPH OCBOCHUM 3HAHUU:
PacKpBIBaTh CMBICII XUMAUYECKHUX MOHATUHN (BBIACIATh UX XapaKTePHBIC TPU3HAKH, YCTAHABINBATH
B3aUMOCBSI3b C JAPYTMMHU MOHATHSIMHU), HCIOJIB30BaTh MOHATHUS sl OOBSCHEHUS OTACIbHBIX



(haKkTOB U ABJICHUH, BHIOUPATh OCHOBAHUS U KPUTEPUHU JJIs KIACCU(PUKAIIMN XUMUYECKUX BEIIECTB
U XUMHYECKUX pPEaKlHi, yCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MEXKIYy OO0BEKTaMU
U3YUYCHUSI, CTPOUTH JIOTUUECKUE pacCyXAeHus (MHIYyKTUBHBIC, NIEYKTUBHBIC, MO aHAJIOTHUN),
JienaTh BEIBOABI U 3aKIIIOUCHHUS;

yMEHUE MPUMEHSTh B MPOIECCE MO3HAHUS TOHATHA (MPEIMETHBIE UM METANpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOIb3yEeMble B XHMHHU, MPeoOpPa30oBBIBATH LIUPOKO
MIPUMEHSIEMbIE B XMMHUU MOJIEJIbHBIE MPEJICTABICHUS — XUMUYECKUM 3HAK (CHUMBOJ J3JIEMEHTA),
xuMuyeckas QopMmyia U ypaBHEHHE XUMHYECKOM peakIuu — TPU PEIICHUH Yy4eOHO-
MO3HABATEIBHBIX  3aJad, C Y4ETOM OTUX MOJCIBHBIX TMPEJICTABICHUN BBISBISATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU HM3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIC/CTBEHHBIE CBS3U U
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIECCaxX U SIBICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHMUSI, a TAKKE
B Ka4€CTBE OCHOBBI JIJII (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXJICHUH;

npuoOpeTeHrue OIbITa MO TUIAHUPOBAHUWIO, OPTraHM3allud W TPOBEICHUIO YUYCHHYECKUX
AKCTIEPUMEHTOB, YMEHHUE HAOJIIOAATh 32 XOJ0M MPOIecca, CaMOCTOSTEIIBHO MPOTHO3UPOBATh €T0
pe3ynbrar, (QopMylIupoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOIO OIIbITa,
UCCJIeIOBAHNs, COCTABIISITH OTYET O MPOJIETaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMPATh, AHAIM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IUYHBIX BUIOB U
dbopM mpeacTaBiIeHUs, MOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJISipHAs JUTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIIPaBOYHbIE TTOCOOUs, pecypchl HTepHETa), KPUTHUECKHU OIEHUBATH
MIPOTUBOPEYHBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METOJbI U 3alpOChl IPH MOUCKE U O0TOOpEe MH(DOpMAIUU U
COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAUMBIX JIJIsl BHITMIOTHEHUS! YUEOHBIX M MMO3HABATENBHBIX 3a/1a4
OTIPENICIEHHOTO TUIA, MPUOOpPETEHHWE OMbITa B OOJACTH WCIHOJB30BaHUS HWH(DOPMAIMOHHO-
KOMMYHHUKAaTHUBHBIX TE€XHOJIOTUH, OBJIaJCHUE KYJIbTypPOl aKTUBHOT'O HMCHOJb30BAHUS Pa3IHMUYHbBIX
MOWCKOBBIX CHCTEM, CaMOCTOATEIHLHO BBIOMPATh ONTHMAIBHYIO (OpMYy TIpeacTaBlIeHUs
uHbOpMAIIM U WUTIOCTPUPOBATh peEIIaeMbie 3a/ladyd HECIOKHBIMU CXEMaMH, JharpaMMaMH,
ApyruMu popMaMu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHUE HCMOJb30BaTh W aHAIM3UPOBATh B IMpoIllecce y4eOHOW U HUCCIEAOBATEIBCKOM
NEeATeNIbHOCTU MH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJILCKOIO XO034iCTBA U TpaHCIOpTa
Ha COCTOSIHUE OKPYKaIOIIECH MMPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

yMEHHUS 3a7aBaTh BOINPOCH (B XoJe JAuanora W (WiIM) AUCKYCCHHM) IO CYIIECTBY
oOcyxaaeMol TeMbl, (POpPMYTUPOBaTH CBOU MPEJJIOKEHHUS OTHOCUTEIBHO BbBIIIOJTHEHUS
MPEeIOKECHHOW 3a/1a4u;



YMEHUS TIPEACTABISATh MOJYYCHHBIE PE3yJIbTaThl MO3HABATEIILHOM AESTEILHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTax; JeJiaTh MPE3eHTAlUI0 PEe3yJbTATOB  BBHIMIOJIHEHUS XUMUYECKOTO
sKcrepuMeHTa (J1abopaTOPHOrO OIbITa, Ja0OPATOPHOUW PabOThl MO HUCCIEJOBAHUIO CBOMNCTB
BEILIECTB, YUEOHOTO MPOCKTA);

yMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOU U
MCCJIEeI0BATEIbCKOM JICSITEIbBHOCTU MPU PEIICHUH BO3HHUKAIOIIUX MpOOJeM Ha OCHOBE YYETa
OoOIIUX HMHTEPECOB W COTJACOBaHUS TMO3UIUN (0OCYXIEeHHUS, OOMEH MHEHMSIMHU, «MO3TOBBHIC
IITYPMbI», KOOPAUHAIIUS COBMECTHBIX JCHCTBUM, ONpeeseHne KPUTEPUEB IO OLICHKE KayecTBa
BBITIOJTHEHHOHN PabOTHI U Apyrue).

PeryisiTUBHBIE YHUBEpPCcAIbHbIE YUeOHbIE eiiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMpPEACNSITh IeJu ACATEIbHOCTH, TUIAHUPOBATh, OCYIECTBIISITH,
KOHTPOJIMPOBATh M TMPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOKO JICSTEIBHOCTh, BBIOMPATH
HauOosee A PeKTUBHBIE CITIOCOOBI pellieHUs] yUeOHBIX U NMO3HABATENbHBIX 33/1a4, CAMOCTOSITE]IhHO
COCTaBJISATh WU KOPPEKTUPOBATH MPE/JIOKEHHBIN alrOPUTM JEeUCTBUI MTPU BBITTOJIHEHUN 3aJaHUMA
C yuéTOM TMOJy4YeHHUS] HOBBIX 3HAHUU 00 H3yyaeMbIX OOBEKTAaX — BEIIECCTBAX W PEaKIUsiX,
OIICHUBATh COOTBETCTBHUE MOJYYCHHOTO Pe3yJibTaTa 3asBICHHOM II€JIM, YMEHUE HCIIOIb30BaTh U
aHAJTM3UPOBATH KOHTEKCTHI, Mpe/jIaracMbIe B YCJIOBUH 3aJIaHHM.

MNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHbIX pe3yJNbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COACpPKaAHUA,
YCTAaHOBJIEHHOTO JaHHOW (enepanbHOM paboyeil mporpaMMoM, BBIIEISIOT: OCBOCHHBIE
oOydJarIMUMHCS Hay4dHble 3HAaHUA, YMEHHS U CIHOCOOBI JAeHCTBUH, creuuduueckue s
NpeIMEeTHON 0051acTh «XUMHUS», BHUABI JEATEIBHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHUS, €ro
MHTEPIIpETAIluH, TIPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHny oOyuenus B 8 Kjacce mpeaMeTHble pe3yibTaThl HAa 0a30BOM YpPOBHE JOJIKHBI
OoTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHIA:

e pAacCKphIBaTh CMBIC] OCHOBHBIX XHUMHYECKHUX TOHSTHI: aTOM, MOJIEKYyJa, XUMHUYECKUN
AJIIEMEHT, TPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJJHOPOJAHAS U HEOTHOPOIHASA),
BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJIIpHas mMacca, KOJIUYECTBO BEUIECTBA,
MOJb, MOJISIDHAsE Macca, MaccoBas [0Sl XUMHUYECKOrO »JJIEMEHTa B COEIMHEHUH,
MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTAa, OCHOBAHHUE, COJIb, AJIEKTPOOTPUIIATETLHOCTh, CTETICHb
OKHUCJICHHSI, XMUMHYECKash pEeaKIus, KiacCuPUKalUsi pPEaKIui: peakiruu COCAUHCHHUS,
peakiuu pasyioKeHHs, PEaKIiy 3aMeIIeHHs], PeakIui 00MeHa, 9K30- U SHIOTEPMUUYECKUE
peaknuu, TerIoBo 3P(GEKT peakiuu, Sapo aroMa, dICKTPOHHBIN CIOW aroma, aTOMHas
opOuTaNb, paguyc aroMa, XUMHUYECKas CBSI3b, MOJSPHAS W HEMOJSIpHAS KOBAJICHTHAs
CBA3b, MOHHAsl CBSI3b, HMOH, KAaTUOH, aHWOH, pacTBOp, MaccoBas JOJis BEIIECTBA
(IpolLleHTHAs! KOHLIEHTPAIIMs ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX MOHSITUH M TNPUMEHSATH OTHU
MOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAILICHUII;



HCIIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIs1 COCTaBIeHUs () OPMYJT BEIIECTB U YpaBHEHUI
XUMHUYECKUX PEaKIUM;

OMpENENATh BaJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEICHb
OKHCJICHUSI DSJIEMEHTOB B OWHAPHBIX COCAMHEHUAX, NPUHAMJICKHOCTh BEIIECTB K
ONnpeNeNéHHOMY KJacCy COEIMHEHUH 1o (QopmyliaM, BUJ XHUMHUYECKOH CBA3U
(KoBaJIeHTHAsI M MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

packpbiBaTh cMbIca Ilepuogmueckoro 3akoHa JI. M. MeHnpeneeBa: IeMOHCTPUPOBATH
MMOHUMAaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX DJJEMEHTOB OT MX
nosioxkeHns B Ilepuogumyeckoil cuCTEME, 3aKOHOB COXPAHEHUsS MacChl BELIECTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

OMHUCHIBATh M  XapakTepuzoBaTh TaOnuuHyro Qopmy Ileproanueckoil CHUCTEMBI
XUMUYECKUX DJEMEHTOB: pa3juyaTh TMOHATUS «rJ1aBHas mnoarpynna (A-rpymnma)» u
«mmoboyHass mnonarpynna (b-rpymma)», wMameie uW  OOJBIIME TEPHOJBI, COOTHOCHUTH
o0o3HaueHusi, KoTopbrle uMmerorcs B Tabmuue «llepuognyeckas cuctemMa XUMUYECKUX
anemeHToB J[. M. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsia  sapa, oOIllee YHUCIO DIJIEKTPOHOB U
pacnpeiefieHue UX IO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHYCCKHE
peakuuu (IO YUCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
addekry);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBAa BEIIECTB pPa3IUYHBIX
KJIacCOB,  TOATBEPKJAasl  ONHCAHUE  NPUMEpaMHU  MOJEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JINUHBIX YCIOBHSIX;
BBIYHCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyJie COSTUHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, NPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOU PEAKIIUY;

[IPUMEHATh OCHOBHBIC OIEPALIMM MBICIUTENBHON JEATEIBHOCTA — AaHAJIW3 M CHUHTES,
cpaBHeHHE, O00O0OIIEHHE, CUCTEeMAaTH3alMI0, KIAaCCU(UKAINIO, BBISBICHHE MPUYMHHO-
-CJIEICTBEHHBIX CBSI3€d — JUISl M3YYEHHs] CBOWCTB BEIIECTB M XUMHUUYECKHUX PEaKLHUM,
€CTECTBEHHO-HAYYHBbIE METOJBI MO3HAHUS — HAOIOJeHNEe, U3MEPEHUE, MOJEIHUPOBAHNE,
AKCHEPUMEHT (peasibHbIA U MBICIICHHbIN );

cleloBaTh NpaBUJaM  [OJb30BaHUSI XUMHUYECKOM MOCyqoil U 1a00paTOpHBIM
o0OpyZOBaHMEM, a TaKXKe TMpaBWJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSIMU MO BBINOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYEHUIO U
COOMpaHHUIO Ta3000pa3HbIX BeEHIECTB (BOAOPOJAa U KHUCJIOpPOAA), MNPUTOTOBICHUIO
pPacTBOPOB C ONMPEAECIEHHON MACCOBOM JOJIEN PACTBOPEHHOIO BEIECTBA, IUNIAHUPOBATH U



MPOBOJUTh XUMHUYECKHE DSKCHEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB WIENOYEH U
KHCJIOT C MIOMOIIIbIO0 UHANKATOPOB (JTaKMyC, peHoI(pTanenH, METUIOPaHXK U JIPYTHeE).

K koHny oOyueHus B 9 Kjacce mpeaMETHbIE Pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb CPOPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUMA:

pacKphIBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX TMOHSTHHA: XMUMHYECKUH BJIEMEHT, aToM,
MOJIEKYJa, UOH, KATHOH, aHWOH, IIPOCTOE BEIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATETLHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas peakuus, XUMHUYecKas
CBSI3b, TEIUIOBOM 3(P(EKT peakiru, MOJb, MOJSPHBII OOBEM, PacTBOpP, AJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAlMs, pEeakUud MOHHOTO OOMEeHa,
KaTajau3aTtop, XHMHYECKOE paBHOBECHE, oOOpaTHMble U HEOOpaTHUMble peakiuH,
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJICHHE, aJUIOTPOINHUs, aM(POTEPHOCTb, XHMMHUYECKas CBsA3b (KOBaJEHTHas,
MOHHAs, METaJJInyecKas), KpUCTaNInuecKas pemETka, KOPpPO3Us METaUIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOM peakilnu, npeaenbHo nonycrumas koHenTpauus [1JIK Bemecrsa;
WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATUA W TPUMEHATh JTH
MOHSITHUS MPY ONTUCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJIeHUS! (DOPMYJT BEUIECTB U ypaBHEHUIN
XUMUYECKUX PEaKIUi;

ONPENEIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB B COECIMHEHUIX
Pa3INYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHUIN
no ¢opmynam, BUJ XWMHUYECKOM CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJJIMYECKas) B
HEOpPraHMYEeCKUX COSUHEHUAX, 3aps]l MOHA M0 XUMHUUYECKOU (opmylie, XapakTep cpe/ibl B
BOAHBIX pAacTBOpaxX HEOPraHWYECKUX COEIUHEHUH, THUIl KPUCTAUIMYECKON pPEIETKH
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIcH [lepuonndeckoro 3akona Jl. 1. MenaeneeBa u JeMOHCTPUPOBATH €0
NOHMMAaHHE: ONHUCHIBATH U XapaKTepu3oBaTh TaOauMuHyto ¢opmy I[lepuomnyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJlaBHasg mnoarpynmna (A-
rpynna)» u «mobouyHas mnoarpynmna (b-rpymma)», wmample u  OoyblIe TIEPHOIBI,
COOTHOCUTh 00O3HAUEHUs, KOTOPbIE UMEIOTCS B MEPUOIUYECKON TabIUIE, ¢ YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB W 3apsl sapa,
o011ee 4MCIO 3JEKTPOHOB M PACIpEAeNCHHE UX IO 3JIEKTPOHHBIM CIOAM), OOBACHATH
o011re 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COEIMHEHUI B Mpeaenax
MaJlbIX MEPUOO0B U TJIABHBIX MOATPYI C YYETOM CTPOCHUS UX aTOMOB;
KJIAaCCU(PHUIIMPOBATh XWMHUYECKHE 3JIEMEHTBI, HEOPraHMYECKUE BEIECTBA, XHUMHYECKHE
peakuuy (IO YUCIY M COCTaBY Y4YacCTBYIOIIMX B pPEAKLIUU BELIECTB, MO TENJIOBOMY
s ey, Mo U3MEHEHHUIO CTETIEHEH OKHCIEHUS XUMUYECKUX 3JIEMEHTOB);
XapaKkTepHu30BaTh (OMHUCHIBATh) OOIIKE U CHIEIU(PUUIESCKUEe XUMHUECKHUE CBOMCTBA MPOCTHIX
U CIIOXHBIX BEIECTB, MOJATBEPXkAasi OMHCAHWE MPUMEpPaMU MOJICKYJSIPHBIX U HMOHHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;



COCTaBJIATh YPAaBHEHUS DJIEKTPOIUTHUYECKOM AUCCOLUMALMU KHUCIIOT, ILIEJIOYEN U COJIEH,
MOJIHBIE U COKpAILEHHBbIE YpaBHEHHUsS pEeaklUUid MOHHOrO OOMEHa, YpaBHEHHUs pPEaKIuM,
MIOATBEPKAAIOIINX CYLIIECTBOBAHUE NEHETUYECKOU CBSI3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

PacCKphIBaTh CYIIHOCTH OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTAaBJICHHUS 3JIEKTPOHHOI0 OalaHCa ATUX PEaKLIU;

[IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUs, BO3MOKHOCTHU
MIPOTEKAHMSI XUMUYECKHUX MTPEBPAILCHUN B PA3JIUYHBIX YCIOBUSAX;

BBIYUCIIATE OTHOCUTEIBHYI0 MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BELIECTB, MacCOBYIO
JI0JIF0 XMMUYECKOT0 3JIEMEHTa Mo (QOopMyJie COCIMHEHHUs, MACCOBYIO JIOJNIO BEIIeCTBa B
pacTBOpE, IPOBOAUTH PACUETHI I10 YPABHEHUIO XUMUYECKOU pEaKIUK;

coOnoaTh MpaBuia TMOJIb30BAHUS ~XMMHUYECKOM TMOCYyIoM U J1abopaTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuia OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU IO BBITIOJHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB MO MOJYyYEHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

[IPOBOAUTH PEAKLHH, IMOATBEPKIAAIOIINE KAYECTBEHHBIM COCTAaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh OMBITHBIM IMYTEM XJIOpUA-, OpomMua-, uoauI-, kapOoHaT-, ¢ocdar-,
CWJIMKAT-, CyJb(aT-, THAPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI U3YYEHHBIX METALJIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIC OIICPALlMM MBICIUTEIBHON JEATENBHOCTA — AaHAJIW3 U CHUHTES,
CpaBHeHHE, 0000IIEHUE, CUCTEMATU3AINIO0, BBISIBICHUE MPUYUHHO-CIICJICTBEHHBIX CBA3el
— JUI1 W3Yy4YEHUS CBOWCTB BELIECTB U XUMHMUYECKMX PEAKIUW, €CTECTBEHHO-HAay4YHbIC
METOJIbl TO3HAaHWsSI — HaOJIOJIeHHe, U3MEpEeHHe, MOJIETUPOBAHNUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

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

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOAa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

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

OBIIEE KOJIMYECTBO YACOB I1O0
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