MUWHHUCTEPCTBO MPOCBEIIEHUA POCCUNCKOM ®EJEPAIIIN
MunucTepcTBO 00pa3oBaHusi U Hayku Pecny0auku Jlarecran
MP " JlepOenTckuii paiion"

MBOY "Muraru-Kasmanasipckas COLI"

COI'JTACOBAHO YTBEPXKIAIO

3am. o ) YBP
b

HNmamos UK.

PABOYASI [IPOTPAMMA
(1D 992096)

y4eOHOro npeamera « XuMus»

1151 ooyuarommxcs 8-9 kiraccos

Murtaru-Kasmagasp 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeaLHOM MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (peepanbHOI paboyeil mporpaMMbl BOCIUTAHUS
U C Yy4€TOM KOHIENIMU TMpenojaBaHusi y4yeOHOro rmnpeameTa «XuMHUS» B
oOpazoBaTeabHbIX opranu3amnusax Poccuiickoit deaepanumu.

[Iporpamma mo XuMUU AAET MOPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHUTaHHS U Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMH YYEOHOIO
npeaMera, YCTaHABIIUBAET 00s13aTENbHOE MIPEAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET pACIPENEICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHE IO
pazienaM MU TEeMaM MpPOrpaMMbl MO XUMHH, OMNPEACISIET KOJIUYECTBEHHbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XUMHUH C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeaeisieT BO3MOXHOCTH MpeaMeTa I
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOM
IporpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIero oopa3oBaHHus, a TakKe TPEOOBAaHUN K
pesynbTataMm 00y4YeHUs XUMUU Ha YPOBHE IIeJIel N3y4eHUsI TTPEMETa U OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEIHLHON JIESITEIBHOCTH OOY4Yarolerocss Mo OCBOCHHIO
y4e0HOT0 co/IepKaHusl.

3HaHWE XUMHUHU CIYXKUT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
0oOy4aromierocsi, €ro MnpejcTaBiIeHU O MaTEpPUATIbHOM €IUHCTBE MHPA, BAKHYIO
posib Urparot (GOopMUpPyEMbIE XHUMHEH MNPEICTABICHUS O B3aWMOIIPEBPAILICHUIX
SHEPIUU W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOX PAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEM  JIJIi  caMOpas3BUTUA U
dbopMupOBaHUsI KYJIbTYpPhl JUYHOCTH, €€ 00111eH U (HyHKIIMOHATBLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH
OOydJarommxcs, HABBIKOB HMX CaMOCTOSATEIBHOM y4eOHOW  JeATeIhHOCTH,
OKCIIEPUMEHTAJILHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(ECCUOHAIBHON NESITEIBbHOCTH; 3HAKOMHUT CO
crienuPpuKOl HaydYHOTO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsA1a Ha
€UHCTBO TPUPOJBI M 4YEJIOBEKa, SABISETCA OTBETCTBEHHBIM JTallOM B



dbopMupOBaHUH €CTECTBEHHO--HAYYHOI IPaMOTHOCTH oOydJaronmxcs;
cTI0co0CTBYET (hOPMUPOBAHUIO IICHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOAE, K YEIOBEKYy, BHOCHT CBOW BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHWS B OOYyYEHWH XUMHUH OOCCIEYMBAIOTCS CHEIU(UKON
COIep)KaHUsi  y4eOHOro  mpeAMeTa, KOTOPBIM  SBISETCS  TEIarOrHYeCKH
aIalITHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHHU Ha OMPEICIEHHOM dTare &
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIUMHUCA CHCTEMbl TEPBOHAYAIBHBIX TMOHSATHH XWMHH, OCHOB
HEOPTaHWYECKON XUMUU U HEKOTOPBIX OTACJIBbHBIX 3HAUYMMBIX  TOHSITHIM
OPraHUYECKON XUMUH.

CTpykTypa coAep’KaHUsS TPOTPaMMBl 10 XUMHUU c(PopMUpoBaHa Ha OCHOBE
CUCTEMHOTO moaxoaa kK e€¢ usydeHuto. ColiepkaHue CKIIAIbIBAETCS U3 CHUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUIA O XUMUYECKOM
peakmuu. OO0€ 3T CHUCTEMBl CTPYKTYpHO OpPraHW30BaHBl 1O TPUHIIHAITY
MOCJICTIOBATEIFHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETHUCCKHX IMPEICTaBICHUI
pPa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMUSA

- ITepuomnueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHa

- Y4CHUA O CTPOCHHUHN aTOMaA U XUMHUYECKOM CBiA3HU,

- MPEACTaBICHU 00 DIIEKTPOIUTHYECKOM JUCCOLMAIIMKM BEIECTB B
pacTBopax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO
YPOBHSI K IPyTrOMY, BBITIONHSIS (YHKIIMN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOKCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHUS U MOJIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbpl TIO XUMHH  CIIOCOOCTBYeT  (HDOPMHUPOBAHHIO
MPEJICTABJICHUS O XUMUUYECKOW COCTABIISIIOIIEN HAYYHON KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW NPUPOJbI, HEHHOCTHOIO OTHOLIEHHSI K HAYYHOMY 3HAHHUIO U METOJAM
MO3HAaHUS B Hayke. M3ydeHue XMMUM TPOMCXOAUT C TMPHUBJICYCHUEM 3HAHUW U3
paHee M3Y4YEHHBIX yueOHBIX mpeameToB: «Oxpyxarommii Mup», «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiace».

[Ipy wu3ydeHUM XUMHUU TPOUCXOIUT (GOPMHPOBAHHWE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUYECKOM



JeSITEIbHOCTH Y€JIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpHI. 3a7aua
y4eOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUA —
BOXHEUIINX (PaKTOB, OHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B MPHOOIIEHUU K
HAyYHBIM METOJaM IMO3HAHUS MPHU M3YyYCHUH BEIIECTB U XMMHUYECKHUX PEaKIHii, B
(dbopMHUpPOBaHUY U PA3BUTHU TIO3HABATEIBHBIX YMEHUN U X IPUMEHEHUU B Y4€OHO-
NIO3HABATEIBHON M Yy4eOHO-MCCIIE0BATEILCKOM NEATEIbHOCTH, OCBOCHUN MPABHII
0e30MmacHOro o0paInieHus ¢ BEIECTBAMU B TOBCEIHEBHOM KU3HH.

[Tpu u3yueHuu XMMHH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS Ba)KHOE
3HAYCHUE MPUOOPEIH TaKue LIETH, KaK:

- dbopMUpPOBAHUE MHTEIUICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPUHSITHIO PEIICHUM,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

- HaIlpaBJICHHOCTh OOYYEHUs Ha CHCTEMAaTHYECKOEe MpUOOIIEeHNE
OoOy4JaronmMxcss K CaMOCTOATENbHON I103HABATENbHON NI€ATEIbHOCTH, HAy4YHBIM
MeToJaM NO3HaHMsl, (OPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

- oOecrieueHue YCIIOBHH, CIIOCOOCTBYIOLIUX PUOOPETEHUIO
00y4aroIyMUCS ONbITa PA3HOOOPA3HOM JAeSITeTbHOCTH, TO3HAHUS U CAMOTIO3HAHMUS,
KITIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIMH), HMMEIOIINX YHHUBEPCaIbHOE
3Ha4YeHHE JUIsl pa3IMYHbIX BUJOB JIEATEIbHOCTH;

- dbopmupoBanue oOmIelH (YHKIIMOHATLHON M €CTeCTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHUCIE€ YMEHUW OOBSICHATH U OLCHUBATH SBJICHUS
OKPY’KAIOLIEr0 MUpPa, UCIHOJIb3YySl 3HAHUS U OMbBIT, MOJYYECHHbIE MPHU H3YUEHUU
XUMUH, MPUMEHSITh UX TPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBOU
JeATEIIbHOCTH;

- dbopmupoBaHre y OOy4YalOIIMUXCAd TYMAHUCTUYECKUX OTHOILICHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH SKOJIOTMYECKU
1eJIecO00pa3HOro TOBeAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOTHOMN CPEbI;

- pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(DWIIS W HAMPABJICHHOCTH JATBHEUIIIETO
oOy4eHus.

OO611ee Ynciio 4acoB, OTBEAEHHBIX JUISl U3yUYCHUSI XMMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4Y€JIOBEKa. XUMHUS B CUCTEME HAYK.
Tena wm BemecTtBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOJaxX MO3HAHUS B XUMHUHU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI W MOJEKYJbl. XUMHUYECKHE BJIEMEHTbl. CHUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocTsie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BaneHTHOCT aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAsT aTroMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIIpHas Macca. MaccoBas J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUMU.

KomnuectBo BeniectBa. Mosb. MonsipHas Macca. B3anMocBs3bp KoJM4YecTBa,
MacCchl M 4YHUCIa CTPYKTYPHBIX €IMHHUIl BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

duznyeckne U XUMUYECKHE SIBICHHS. XUMUYECKasl peakuus U €€ MpU3HAKY.
3aKOH COXpaHEHMsI MacChl BEIECTB. XHMHUecKHe ypaBHeHus. Knaccudukarus
XUMHUYECKUX peakuud (COeIMHEHUs, pa3lokKeHMs, 3aMelIeHUs, OOMeHa).
Xumuueckuii IKCnepumeHm. 3HAKOMCTBO C XMMHUYECKOM MOCYIOMW, MPaBUIAMHU
paboThI B TabopaTopuu U MpuéMamMu o0patieHus ¢ 1abopaToOpHEIM 000PYI0BAHUEM,
U3yYEHUE U ONUCcaHue (PU3NUYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEILECTB,
HaOmoieHne Gpu3nueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B
CTYNKE, KWIEHHE M KOHACHCAIMS BOAbI) M XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJia ¢ KUCIIOTON) SIBIICHUH,
HAOJIOJICHUE M ONUCaHWE TMPU3HAKOB MPOTEKAHUS XUMHYECKHX pPEaKIHil
(pa3ioxkeHue caxapa, B3aUMOJICUCTBHME CEPHOM KHCJIOTHI C XJIOPUAOM Oapus,
paznoxxenue ruapokcuaa Meau (I1) mpu HarpeBaHuu, B3auMOCHCTBUE Kelle3a C
pactBopoM cosii Meau (1), u3yuenne crnocoOOB pa3eieHHs] CMECeil: C MOMOIIIBIO
MarHuTa, (QWIbTPOBAHWE, BHIMAPUBAHUE, JUCTWUIAIUSA, XpomaTtorpadus,
MPOBEICHUE OYMCTKU MMOBAPEHHOU COJM, HAOJIIOJEHHE W OINKCAHUE PE3YJIbTaTOB
MPOBEICHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoJenel MOJIEKY (IIapOCTEPKHEBBIX ).

BaskHeiinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3ngyx — cmech razos. CoctaB Bo3ayxa. Kucmopon — sineMeHT u mpoctoe
BemecTBo. Haxoxnenwe kuciopona B MpUPOAE, (PU3UYECKUE U XUMHUYECKUE



cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenue kucmopoma. CrocoOsl
MOJIYYCHHUsS] KHUCIOpoJa B JabOpaTOpud U MPOMBIIIIEHHOCTH. KpyroBopoT
KHciopoja B mpupoje. O30H — auioTporiHas MoAuUKaIus KUcIopoaa.

TemnoBoit 3(pPekT XUMUYECKOW peakiuu, TEPMOXUMUYECKHUE YypaBHEHUS,
9K30- W SHAOTEPMUYECKHE pEaKUMH. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — a5eMeHT u mpocToe BemecTBo. Haxoxaenue Bogopoaa B IpUpoOJE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CTIocOo0bI nomydeHust. Kuciorsl
Y COJIH.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOWCTBa BOAbl. Boma kak pactBopurenb. PacTBOpBIL.
HacpllieHHbIE ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEWIECTB B BOJIE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Pose pacTBOpOB B MpUpPOJE M B JKU3HU 4YETOBEKA. KpyroBOpoT BOJBI B MPUPOJIE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOTHBIX BO/I.

Knaccuduxanus neopranmdeckux coeauHeHuil. Oxcuabl. Knaccudukarms
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HecosieoOpasyromue. Homenknatypa oxkcuaoB. PU3WYECKHE W XHUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanusi. Krnaccudukaruss OCHOBaHUWIA: WIENOYM U HEPACTBOPHUMBIE
ocHoBaHuA. HomeHnknatypa ocHoBaHMM. (DHU3NYECKHME U XMMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetauioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHknatypa coneil. @u3nueckrue 1 XMMUUECKUE CBOMCTBA COJICH.
[TomydyeHue conen.
['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuiui IKcnepumenm:

KaueCTBEHHOE ONpPECICHUE COACPKaHUs KUCIOpOoaa B BO3AyXeE, MOJydeHHUE,
coOupaHue, paclio3HaBaHUE W M3YYEHUE CBOWCTB KHCJIOpPOAa, HaOJII0/ICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HMKHOBEHUS U
MpeKpalieHus TopeHus (mokapa), 03HaKoMJIEHHE ¢ 00pa3iaMu OKCHIOB U OTIHCAHHE
WX CBOMCTB, MOJTyYeHHE, COOMpaHKe, pacliO3HaABAHNUE U U3yUEHHE CBOMCTB BOJIOPO/Ia
(ropenue), B3aumojaeiicTBue Bojoporaa ¢ okcuaoM wMeau (II)  (Bo3MOxkHO
WCITIOJIb30BAHUE BUICOMATEPHUAIIOB), HAOIIOJeHnEe 00pa3IOB BEIIECTB KOJIMYECTBOM
1 ™Momb, ucciaenoBaHWE OCOOCHHOCTEH pAacTBOPEHUS BEIIECTB C Pa3IMIHOU



PacCTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OIMPEICIEHHON MACCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTaulaMu (HaTpUueMm u
KaJbliueM) (BO3MOXHO  HCIIOJNBb30BaHHWE BUJIEOMATEPHUANIOB), HCCIIEOBAaHUE
00pa3Il0B HEOPTraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOIIOICHINE N3MEHEHUS
OKpAaCKHU MHIAMKATOPOB B pACTBOPAX KHUCIIOT U IIEJIOYEN, U3YUEHUE B3aUMOACHCTBUS
okcuga meau (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCJIOT ¢ METaJJIaMU, PEaKIIHi
HEWTpanu3aluu, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PacTBOpa COJIM, PELIECHHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauueckud 3axkoH u lIlepumoguyeckasi cucreMa XUMHYECKHUX
iemeHToB JI. W. MenpgeseeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MONBITKM KJIacCU(PUKAIUU XUMHUECKHX 3JeMEeHTOB. [loHsATHE O
IPYINIax CXOAHBIX 3JEMEHTOB (ILEJTOYHbIE M MIEJIOYHO3EMEIbHbBIE METAJUIbL,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ytoT aMm(pOTEPHbIE OKCHIbI
Y TUJIPOKCHUIBL.

Ilepuonnyeckuit 3akoH. [leproanyeckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTrkonepuoanas u animHaonepuoHas ¢popmsl [leproauyeckoit
cucteMbl xumudeckux snemeHTtoB /. WM. Menneneesa. Ilepuonsl m Tpynibl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPHUOA U I'PYIIIILI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sizep. M3oromnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aTOMOB MepBbIX 20 XHMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremnl J[. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsl paguyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuoanyeckoro 3akoHa u [leprnoandeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUs Hayku U npaktuku. . 1. MenpaeneeB — y4€HbIM U
IpaKJaHuH.

Xumuueckass cBsA3b. KoBaneHTHas (moisipHass W HENOJSIpHas) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX DIIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBHUTENBHBIE  PEAKLUU.
[Iponiecchl OKMCIIEHHST M BOCCTAHOBJICHHS. OKHCIMTENIM W BOCCTAHOBUTEIIU.
Xumuueckuii IKcnepumenm:  HU3ydeHHE OOpa3llOB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJIEMCTBHE THAPOKCHIA ILMHKA C pacTBOpaMU KHUCIOT U
HIEJ0YEH, MPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPBlI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHUS], COSTUHEHUS ).



Mesicnpeomemmnuie céasu

Peanuzanuss MeXNpeOMETHBIX CBA3EH MNpHU W3YYEHUHM XHUMHH B & Kiacce
OCYILIECTBIISIETCSl 4Y€pe3 MCMOJb30BaHUE KaK OOLIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TaK U MOHATUH, SABISIOIIMXCS CUCTEMHBIMU JUISl OTIAEIBHBIX NPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO--HayUHbIE MOHATUSA: HAyYHBIM (QakT, runoresa, TeOpus,
3aKOH, AaHalW3, CHUHTE3, KIacCu(pUKalUi, MEePUOJUUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepus, aTOM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIM]I, U30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUUECKUN 3apsi, BELIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIeCTBa, ra3, (PU3MYECKHe BEJIWYUHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadusi: atmocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TIOPObI, IOJIE3HbIE
MCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHL.

9 KVIACC BewecTBo M1 XUMHYECKas peaKkUMs

[lepnonnueckuit 3akoH. [leproanyueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB [l
N. MengeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB
XUMHUUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOI0B, KA, KAJIBLHI U UX COCIUHEHUN
B COOTBETCTBUH C IIOJIOKEHUEM IJIEMEHTOB B [leproinueckoil CucTeMe U CTpOCHUEM
UX aTOMOB.

CrpoeHne BemiecTBa: BHUAbl XMMHYECKOM CBSI3U. THIBI KPUCTALNIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTALUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakiuil Mo pa3IndHbIM MIPU3HAKaM (II0 YUCITY
U COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEILECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTENEHEH OKHUCIICHHUS XUMHUYECKHUX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO
YYaCTHIO KaTajlu3aropa). JK30- U SHAOTEPMHUYECKHE PEAKIMH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[TonsiTue o ckopoctu xumuuecko peakuuu. llonstre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHATHE O TOMOT€HHBIX U T'€TEPOreHHBIX
peakuusx. [lonarue o karanuze. [lonsitne 0 xumuueckoM paBHOBecUU. DaKTOPHI,
BIIMAIOLIME HA CKOPOCTb XUMHYECKOM pPEAKUMU M II0JOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.



OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIMH,  JJEKTPOHHBIM  OamaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW  pEaKIuHu. CocraBieHue  ypaBHEHUU
OKHCIIUTEIPHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMi C  HCIOJB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKOW TUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHvoHbl. MeXaHM3M JUCCOLMALIMM BEUIECTB C Pa3jIMYHbIMU BUIAMU
XUMHUYecKOl cBs3u. Ctenens nuccounanuu. CunbHbIE U c1a0ble 3JIEKTPOIUTHI.

Peakuny noHHoro ooMeHa. YcioBus IPOTEKaHUS PEAKIM HOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HOHHBIE YypaBHEHHs peakuuid. CBOKCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEACTABICHUI 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakuny Ha MOHBIL. [ToHATHE O rUApONIH3E COJIEH.

Xumuueckuii IKCnepumenm:. O3HAKOMIICHUE C MOJEISIMA KPUCTAJUINYECKUX
pPEmIETOK HEOPraHUMYECKUX BEIIECTB — METAILUIOB M HEMETAUIOB (Tpadura u anMasa),
CJIOKHBIX BEIIECTB (XJOpUJa HATPHsl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakuuu OT BO3ACUCTBUS pPa3iIMUYHBIX (PAKTOPOB, HCCIEIOBAHUE
JIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, IPOLECCAa JUCCOLMAILMU  KHUCIOT,
niesio4eil u cosiel (BO3MOXHO HMCHOJB30BAHME BUAEO MATEPUAJIOB), MPOBEACHHUE
OMBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK MNPOTEKAHHUS PEaKUUid HMOHHOrO OOMeHa
(oOpa3oBaHue ocajka, BblIEJICHHE ra3a, oOOpa3oBaHME BOJbl), OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUiI
(ropeHue, peakiu pa3iokKEHUsl, COeIUHEHHUsI), PACIIO3HABAHNE HEOPraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pEakUWid Ha HWOHBL, peEUIeHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakTepucTUKa rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeNeHn okuciieHus. CTpoeHue u (PU3MUYECKUue CBOMCTBA MPOCTHIX
BEILECTB — rajloreHoB. XMMHYECKUE CBOMCTBA HA TpUMEPE XJ10pa (B3auMOAeCTBIE
C MeTaulaMH, HeMeTaulaMH, Iesodamu). Xioposogopoa. CoussiHas KHUCIOTA,
XAMHUYECKUE CBOMCTBA, IIOJlyd€HHE, NpuMeHeHue. JlelictBue xiyiopa H
XJIOPOBOJIOPO/IA HA OPTaHU3M Y€JIOBEKA. BaxkHENIIME XJIOPUIAbI U UX HAXOKICHUE B
pUpoJe.

OO6mast xapaktepuctuka 37JeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CTpoeHue U (PU3UUECKHe CBOICTBa
MPOCTHIX BEIIECTB — KUCIOPOA U CEPbI. AJIIIOTPOIHbIE MOAU(PUKALIUN KUCTOPOaa U
cepbl. XUMHUYECKHE CBoOMcTBa cepbl. CepoBOJOpOA, CTpOeHHE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, Gu3NYECKUE U XUMUUECKHUE CBOMCTBA (OOIIHME KaK MPEICTaBUTE



KJlacca KHCIOT M creuuduueckue). XUMHUUYECKHEe PEaKIUH, JIekKAIINe B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOIXy4eHHs] CEepHOM KHUCIOThl. [IpumeHeHHe cepHOil
kucaoTbl. CoM CEpHOM KHCJIOThI, KaueCTBEHHAs pEakUus Ha Cyib(paT-HuOH.
Haxoxnenue ceppl n €€ COECOUHEHHMH B NpuUpofe. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaloLlel Cpeabl COEIWHEHHUSIMHU Cepbl (KUCJIOTHBIE JOXKAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALIICHHUS.

OOmast xapakTepucThka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTENEHH OKUCICHHs. A30T, paclpOoCTpaHEHHE B MPHUPOJIE,
duznyecKkre u XUMUUYECKHE CBOCTBa. KpyroBopoT a3oTa B mpupoje. AMMHAK, €ro
¢uznyecKue U XUMUYECKHE CBOMCTBA, MOJIy4eHHEe U npuMeHeHue. Cojlu aMMOHMS,
uX PU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIydeHue, (PU3UYEeCKHe U XUMHUYECKHUE
cBOMcTBa (0OlIME KaK NpPEACTaBUTEN Kiacca KHCIOT M CHEHU(PHUUECKUE).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KaUECTBE MUHEPAJIbHBIX YAOOPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPY>KAIOIIEH Cpelbl COSTUHEHHUSIMH a30Ta (KUCIOTHBIE
TOKIM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJ0EMOB). Docdop, amIoTpomHBIC
moaudukanuu docdopa, ¢puznueckue U xumuueckue cBoictea. Oxcup docdopa
(V) u docdopnas kuciora, puznyeckue M XMUMHUYECKHUE CBOWMCTBA, IMOJyYCHUE.
Hcnonb3oBanue (pochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OO6mast xapakrepuctuka 371eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTE€pHbIE CTEIIEHU OKUCIICHUS. YTJIEepOo, AJUIOTPOITHbIE MOAU(PUKALIUY,
pacnpocTpaHeHHe B NpUpoJe, PU3NYeCKue U XUMUYECKHEe CBOWCTBA. AncopOuus.
Kpyrosopor yriepona B mpupoae. Oxkcuabl yriaepona, ux (¢(U3HYECKUE U
XUMHUYECKHE CBOMCTBA, IEMCTBUE HA dKUBbBIE OPTaHU3MBbI, [TOJTyYEHUE U IPUMEHEHHE.
DkoJjoruueckre mTpoOsiemMbl, CBsi3aHHbIE ¢ okcugoMm yriaepona (IV), rumoresa
rJI00JIBHOTO MOTEIJICHUS! KIIMMAaTa, MApHUKOBBINA d(PPeKT. YrombHas KUCTOTA U €€
COJIM, UX (PU3NYECKHE U XUMHUYECKHE CBOICTBA, MOJYYEHUE WU TPUMEHEHHE.
KauectBenHas peakiusi Ha kapOoHaT-UOHBI. Vcnonp3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHas KUCIIO0Ta).
[IpupoaHbie HMCTOYHUKH YIJIEBOAOPOJAOB (Yroyib, MNPUPOJHBIA Ta3, HEDTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), WX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUPAX, OeliKax, yriaeBojlax — U X
poid B KU3HM 4YeloBeKa. MarepuaibHO€ €IUHCTBO OPraHMYECKUX U
HEOPTraHUYECKUX COETMHEHUN.



Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOICTBa, TMOJY4YCHHE U
npuMmeHenue. CoequHeHus: KpeMHUs B pupoje. OO1ue npeacrapieHus 00 okcuae
kpemuus (IV) u xpemHueBoit kuciore. CHIMKaThl, UX MCIOJNb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BakHelne CTpOUTENbHBIE MaTepUaibl: KEPAMHKA, CTEKJIO,
IIEMEHT, O0eToH, xeme300eToH. [IpobGmembr 0€30MaCHOTO  HWCTHOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HU. XUMUUECKUU IKCHEPUMEHMN
U3y4e€HHE OO0pa3l0B HEOPraHMYECKUX BEIIECTB, CBONCTB COJISIHOM KHUCIIOTHI,
NPOBEJCHIE KAaYeCTBEHHBIX PEAKIUI Ha XJIOPHUI-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OIbITHI, OTpaXkaroure (U3NYECKUE W XUMHUYECKHE CBOWCTBA
raJJoT€HOB M HUX COEJUHEHHH (BO3MOXHO HCIIOJIb30BaHHE BHAEOMATEPUATIOB),
O3HaKOMJIEHHUE ¢ 00pa3laMu XJIOPUIOB (TalOreHU10B), 03HAKOMIIEHUE ¢ 00pa3amMu
ceppl M €€ COEIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB),
HaOJII0IeHNE TpoLiecca OOYTIMBaHus caxapa Mnoj ACHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, U3yUYE€HUE XUMUYECKUX CBOMCTB Pa30aBICHHON CEpHON KHCIIOTHI,
IPOBEJCHNE KAu€CTBEHHOM peaklvy Ha CyJb(aTHOH U HAOJIOACHHUE MpU3HAKa €€
POTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKHMH CBOMCTBaMHU a30Ta, Gocdopa u ux
COEIMHEHUN (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPHAIIOB), 0Opa3liaMyi a30THBIX
U GocopHbIX YAOOpEeHUH, NOTydyeHue, coOrpaHue, paclio3HaBaHUE U HU3YUYCHHE
CBOMCTB aMMHaKa, IPOBEJACHNE KAUeCTBEHHBIX peakluii Ha MOH aMMOHUS U pocdar-
VOH U U3YYE€HHE NMPU3HAKOB X MPOTEKAHMSI, B3AUMOICHCTBUE KOHIIECHTPUPOBAHHOM
a30THOM KHCIJIOTBI C MEAbK (BO3MOYKHO HCIOJB30BAHUE BHJIEOMATEPUAIIOB),
U3y4eHHE MOJIeled KpUCTANIMYECKUX PelETOK anmasza, rpadura, ¢ysuiepeHa,
O3HAKOMJIEHHUE C MPOLIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIraéM U yCTpPOWCTBOM NPOTMBOrasza, MojydyeHue, coOMpaHue, pacro3HaBaHUE U
W3Y4YEHUE CBOMCTB YIJIEKMCIIOIO Tra3a, MPOBEJCHUE KauyeCTBEHHBIX pEakUUid Ha
KapOOHAT M CHJIMKAT-UOHBI U U3YUYEHHE NMPU3HAKOB UX MPOTEKAaHUs, 03HAKOMIICHUE
C MNPOAYKIMEH CHIMKATHOW NPOMBINIJIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3aza4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTtasibl M X COCAUHEHUSA

OO1rast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxkeHus B llepuomnueckoin cucreMe xumudeckux osneMeHros . U.
MenpeneeBa u ctpoeHus atomMoB. CTpoeHue MeTaioB. MeTraminyeckasl CBs3b U
METaJUIMYecKass  KpUCTaJUIMYecKass  pemeETKa.  DJIEKTPOXUMHYECKUH  psif
HaMpsHKEeHUH MeTauioB. Ou3nueckue U XUMHYECKUE CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TMOMy4YeHUs: MeTauioB. [IoHSTHE O KOpPPO3UMM METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl (CTalb, YyTyH, JIOPATIOMUHUNA, OpOH3a)
U X IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.



[Ilenounsie MeTaiubl: nojoxeHue B [lepuognyeckon cucrteMe XUMUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOEHUE HMX aTOMOB, HAaXOXICHHE B MPUPOJIE.
dusnyeckue U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HATpus U Kanus). OKCHabl U
TUJIPOKCUBI HATpUs U Kains. [[pruMeHeHne MIe0YHBIX METAIIIIOB U UX COCIMHEHU.

[[lenoyno3emenbHble METAIbl MarHuid W KaJlblUi: IIOJIOXKCHHE B
[Tepunoanueckont cucreMe xumudeckux 31eMeHToB JI. 1. MeHneneeBa, CTpoeHre ux
aTOMOB, HaXOXJIeHUE B Npupojie. PU3nyecKkue 1 XuMHUIYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeilne coeuHeHus Kalnblus (OKCUA, TUAPOKCHU, COJH). KECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJIIOMUHUN: TI0J10’keHne B [leproanyueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHUE aToMa, HaxoxJaeHue B npupoaec. duzmyeckue u
XUMHUYECKHE CBOMCTBA aMOMHHUS. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA
aJIFOMUHUS.

Kenezo: nonoxenue B [leprpoandeckoil cucteMe XMMAYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpoeHHME aToMa, HAaxXOXJAeHHWE B mpuponac. Dusndyeckue u
XUMHUYECKUEe CBOMCTBA xkeme3a. OKcubl, THAPOKCUABI U conu xene3a (1) u xenesa
(IIT), wux cocraB, CBOWCTBA U TOJy4YeHUE. Xumuueckuil IKCHePUMEHm
03HaKOMJICHHE C o0pasaMyd METaJIJIOB U CILIaBOB, X (M3UUYCCKUMHU CBOHCTBAMH,
M3y4YCHUE PE3YJbTaTOB KOPPO3UM METAUIOB  (BO3MOXXHO  HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJCHCTBUS OKCHAA KaJbI[Us U HATPUS C
BOJIOM (BO3MOKHO HCIOJIb30BAaHUE BHUICOMATEPHUATIOB), HCCIEAOBAaHUE CBOWMCTB
JKECTKOM BOJIbI, MPOIIECCA TOPEHMUS JKeJe3a B KUCI0PO/ie (BO3MOKHO UCTIOIb30BaHUE
BHUJICOMATEpUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMd Ha HOHBI:
MarHusi, Kajbllus, ajqroMUHUs, IuHKa, >keneza (II) u xenesza (III), memu (II),
HaOJII0JICHHE W ONMHUCAaHHWE IPOIIECCOB OKpaIllMBaHUs IJIAMEHU HOHAMHU HATpus,
KM M KaJabllus (BO3MOXHO KCIIOJIb30BaHHE BHIECOMATEPHAJIOB), MCCIIECIOBaHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHS W THUIPOKCHJA ITMHKA, PCIICHHE
AKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe « BakHEeHIlIne METalIbl U UX COCTUHEHUSD.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa m marepuanbl B ITOBCEIHEBHOM JXKM3HM 4YelioBeKa. bes3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObiTy. [lepBas momomp mpu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKalollew cpeabl (MpeaeiabHas AOMyCcTUMast
KOHIIeHTpalus BemiecTB, Aanee — [[JIK). Pois Xxumuu B perieHun dKoJIOTrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMenm:
u3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE



MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNpeAMETHBIX CBs3€H MpU M3YYEHUH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATUHN, SBISIONMIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHSTHS: HAy4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KilacCU(UKAIUs, T[EePUOAUYHOCTh, HaOII0CHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHUE, MOJEIb, SIBICHUE, NapHUKOBBIMI
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: MmaTepus, aToM, dJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIBI,
PaANOaKTUBHOCT, MOJIEKYIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
HOJyIPOBOJHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIeCTBa, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (pU3MYEeCKHe BETHMYUHBI, €AMHHIIBI M3MEPEHUS, KOCMHUYECKOe
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢gorocunres, apixaHue, Ouochepa, 3KocucTEMa, MUHEPAJIbHBIE
yI00OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHbIEC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MTOPO/IbI, MOJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA HPOI'PAMMBLI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHs] XMMHH B €IMHCTBE y4eOHOU H
BOCTIUTATENLHON JIEATENILHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUHCKUMU
COLMOKYJIBTYPHBIMA M JITyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, HPUHATHIMUA B
o0IIecTBE NpaBWIAMU M HOpPMaMM IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUS, CAMOPA3BUTHS U COLIUAIN3ALIUN 00YJarOIUXCS.

JIMYHOCTHBIE ~ pE3yJabTaTbl  OTPAXarlOT  TOTOBHOCTh  OOY4YarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOW TMO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAllMM U
paciMpeHne ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpUMOTHYECKOT0 BOCIHMTAHHUS. I[ICHHOCTHOTO  OTHOIICHHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPMYECKOMY M HAYYHOMY HAaCIIEIHIO,
MOHMMAHMSl 3HAYCHUSI XUMHUUYECKON HAyKU B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(MOpMAIIME O MepPeAOBbIX JOCTUKEHUAX U
OTKPBITUSIX MUPOBOM M OTEUYECTBEHHOM XUMHH, 3aUHTEPECOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA; 2) IPaskIaHCKOT0 BOCITUTAHUSI:

MPEACTABJICHUSI O COLMAJIbHBIX HOPMAax M MNPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCNEOBATEIbCKOM, TBOPUECKOW W JIPYrUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOM COBMECTHOW MAESTEILHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, IIO3HABATEJbHBIX 3a/a4, BBIMIOJHEHUU XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHHIO
¥ B3aMMOITOMOIIIY B MPOIIECCE ITOM yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ TOBEACHUE W TOCTYNKHM CBOMX TOBAPUIIEH C MO3WIMU HPABCTBEHHBIX U
IPABOBBIX HOPM C Y4YETOM OCO3HAHHUS MOCICACTBHH IMOCTYIKOB; 3) IEHHOCTH
HAYYHOI'0 IO3HAHMSI. MHPOBO33PEHUYECKUE TIPEIACTABJICHHUS O BEIIECTBE U
XAMHUYECKOU PEAKIIMHU, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
M COCTABJISIFOIIME OCHOBY JUISl TIOHMMAaHMS CYIIHOCTH HAYYHOW KapTHUHBI MHpA,
npeCTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBSI3IX
YeJIOBEKA C MPUPOTHON CPENO0, O POJIM XMMHU B TO3HAHUU STUX 3aKOHOMEPHOCTEM;
IM03HABATEIbHBIE MOTUBBI, HAPABJICHHBIE HA TTOJIyY€HUE HOBBIX 3HAHUM 110 XUMUH,
HEOOXOoMuMbIe JJIi OOBSICHEHUs HAOJII0IaeMbIX IIPOIIECCOB U  SBJICHUH,
MO3HABATEJIbHOM, MH()OPMALMOHHOM W YWUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIBHOW pPabOThI ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMH WH()OPMAITMOHHBIX
TEXHOJIOTHI; HHTEPEC K 00YUYEHUIO ¥ TTO3HAHUIO, JTF0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa30BaHHWIO, TPOCKTHOH H  HCCIIEI0BaTEIbCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHS OOyYCHHS B
JIaTbHEHIIIEM;

4) dopMupoBaHNs KYyJbTYPbl 3M0POBbSI. OCO3HAHWE IICHHOCTH >KHM3HH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBbIO, YCTAHOBKHU Ha 3J0POBBIA 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUI U HEMPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIS, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIONCHUS TIPABUI
0€30MacHOCTH MPU 0OpAIICHUU ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U PeabHOM
KH3HH, D) TPYIOBOr0 BOCIHMTAHHUSI: WHTEPEC K IMPAKTHYCCKOMY H3YUCHHUIO
npodeccuil u Tpyaa pa3IuyHOro Po/ia, yBaXKCHHE K TPYJLy U pe3yJibTaTaM TPYJI0BOM
JEATEIIbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUU 10
XUMHUM, OCO3HAHHBIM BBIOOP WHAMBUIYAIBHOU TPACKTOPUU MPOJIOTKCHUS
oOpa3oBaHusl C Y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEmHON mnpodecCHOHaIbHOM
JEATEIIbBHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUN, TOTOBHOCTh adanTUPOBATHCS B
npodecCHOHAIBHON cpeae; 6) 3IKOJOrHYecKoro BOCHHUTAHMSA: SKOJOTHYCCKH
11eJ1eco00pa3Hoe OTHOIIIEHUE K TPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIie, OCHOBE
e€ CylIeCTBOBaHUs, MOHMMAaHWE IIEHHOCTH 3J0pPOBOro M 0Oe30rMacHoro odbpasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHME [IEHHOCTH COOTIOICHUS TTPaBUi 0€3011aCHOTO
MOBEJICHUSI MpU pabOTe C BEHIECTBAMHU, a TAKXKE B CHUTYalMsIX, YIPOXKAIOIIUX
3I0POBBIO M KU3HM JIFOJEH; CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJydaeMble MpHU
M3YYEHUHM XUMUH, JUJIS PEIICHUs 3a/1ad, CBS3AHHBIX C OKPYKAIOIIeH MpUPOIHON
CpeloW, JJisi TIOBBILIEHUS YPOBHS HSKOJOTUYECKON KYJBTYPbl, OCO3HAHHS
rJI00JIBHOTO  XapakTepa »JKOJOTUYECKHX MpodiieM M TMyTedl WX pelIeHHs
MOCPEJICTBOM  METOJOB  XUMHHM, OIKOJIOTUYECKOTO  MBIIUICHHS, YMEHUSA
PYKOBOJICTBOBATbCS MM B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MUPOBO33pEHHUS OOIIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUsI, TPUHITHII,
runore3a, (¢akr, CUCTEeMa, TMpOlecC, OSKCIEPUMEHT U JpPYyroe.), KOTOpbIC
UCITIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUW U3 ITUX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOM KapTUHE MUpPA, U YHUBEpCAIbHbIE yueOHbIE NEeHCTBUS (ITO3HABATENbHbIE,



KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpHIE OOECIeuynuBarOT (HopMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEpPCaJIbHbIE YueOHbIe AeicTBUsA ba3oBbie

JOruyeckKue J1eMcTBHA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHU
3HaHUMW: PACKPBIBATh CMBICT XHMHUUYECKUX TOHATHH (BBIACISATH MX XapaKTEpHBIS
MPU3HAKKW, YCTAaHABJIMBATh B3aWMOCBS3b C JIPYTUMH TMOHSTHUSMH), HCIIOJIB30BaTh
MOHATHUSL 1711 OOBICHEHUS OTACNbHBIX (DaKTOB U SIBJICHUI, BEHIOMPATh OCHOBaHUS U
KpUTEpUH [JIs1 KJIacCU(UKAIUM XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuH,
yCTaHaBJIMBaTh NPUYMHHO-CJICJICTBEHHBIE CBS3HM MEXIY OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTMUECKHE PACCYXKJCHMS (MHIYKTHBHBIC, NETyKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI Y 3aKJIFOYEHHUS; YMEHHUE IPUMEHSTh B TPOLIECCE MO3HAHUS MMOHATHUS
(mpeaMeTHblE M METanpelMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
HCIIOJb3YyEeMbIe B XHUMHHM, MPeoOpa3OBBIBATh MIMPOKO IMPUMEHSEMbICE B XUMHU
MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUM 3HAK (CMMBOJI 3JIEMEHTA), XUMUYECKas
dbopMylla W ypaBHEHHE XHMHUYECKOW pEaKIMh — TMPHU PEIICHUH Yy4eOHO-
MMO3HABATEIbHBIX 33/1a4, ¢ YYETOM 3THUX MOJCIBHBIX MPEACTABICHUN BBISABIATH U
XapaKTepHU30BaTh CYIICCTBEHHBIC MPHU3HAKH M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX
BEIIIECTB M XMMHUYCCKUX PEAKINH, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIC CBA3U Y MPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBICHUSIX.

ba3zoBble  ucciaenoBaTeJbckHe  JEHCTBHS. YMCHHE  HCIIOJIh30BaTh
MOCTAaBJICHHBIC BOMPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KAUeCTBE
OCHOBBI  Jiii  (OpMUpOBaHUS THUIOTE3bl 1O TMPOBEPKE  MPaBUILHOCTH
BBICKA3bIBAEMBIX  CY)KJICHHH; TIPHOOPETCHHWE OMbITa 110 IJJAHUPOBAHMIO,
OpTaHW3alli{ U MTPOBEJACHUIO YUEHUYECKHUX YKCIIEPUMEHTOB, YMEHUE HAOIII01aTh 3a
XOJIOM  TIpollecca,  CaMOCTOSITEIBHO  MPOTHO3MPOBATH  €r0  pe3yJbTar,
dbopmynupoBath 0000IIEHNUST U BBIBOJLI MO PE3yJbTaTaM MPOBEIEHHOTO OIIBITA,
HCCIICIOBAHUSI, COCTABIIATH OTYET O MPOJICIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHUE BBIOMpATh, AHAJU3MPOBATH W HWHTEPHPETHPOBATH HWH(OOPMAIUIO
pPa3IMYHBIX BHJIOB U (DOPM MPEACTABIICHUS, IMOTYyYaeMyIO U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJIIpHAsE ~JUTEpaTypa XHUMHYECKOTO COJIEpKaHHs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;

YMEHUE TPUMEHSATh Pa3IMYHbIE METOJBI M 3aIllPOCHl MPH IOWCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX ISl BBITOTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 ONMPEACIEHHOTO TUIA, MPUOOpPETEHNE OTbITa B



o0JacTl HUCMOJIb30BaHUA WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpaTh ONTUMAbHYIO (OpMY Mpe/cTaBlieHus HHPOoOpMauu U
WUIKOCTPUPOBATh pEIIaeMble 33Ja4d  HECIOKHBIMH CXEMaMM, JuarpaMMaMu,
apyrumu  Gopmamu rpapuKd M UX KOMOWHAIUSIMHU; YMEHHE HCIOJB30BaTh M
aHANIM3UpOBaTh B IIpollecce Y4YeOHOM U HCCIEOBATENbCKON JEeATeIbHOCTH
MH(OPMAIUIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEIBCKOTO X035HCTBA U TPaHCIIOPTa
Ha COCTOSTHHE OKPYKAIOLIEW NPUPOJHON CPEIBI.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHA:

YMEHHUS 33]1aBaTh BOIPOCHI (B X0/ Auaiora u (W) JUCKYyCCUM) MO CYIIECTBY
oOcykgaemMoll TeMbl, (OPMYyJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHS IPEMJIOKEHHOW 3a/auyd; YMEHMsS IPEICTaBJIATh IOJYyYEHHBIE
pe3yNbTaThl MO3HABATEIBHON IEATEIBHOCTH B YCTHBIX W HMUCBMEHHBIX TEKCTaX;
JIeTaTh MPE3EHTAUHUI0 PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOTO HKCIEPUMEHTA
(J1abopaTOpHOTrO OIbITa, J1a0OpaTOPHOM pPAOOTHI MO MCCIAEAOBAHUIO CBOICTB
BELIECTB, y4€OHOT'O MPOEKTA); yMEHUS Y4E€OHOTO COTPYITHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATENBHOM U UCCIIEN0BATENBCKON EATEIIBHOCTH NPHA PELIEHUN
BO3HHMKAIOIIMX MPOOJEM Ha OCHOBE yud€Ta OOIIMX HMHTEPECOB U COIIACOBAHMS
no3uiuil (00cyxneHus, oOMEH MHEHUSIMH, «MO3IOBbIE IITYPMbD», KOOpPIUHALIMS
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITENIbHO OINpPENEATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPHU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
NesTeIbHOCTD, BBIOMpaTh Hanbosee 3¢(HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MTO3HABATENBHBIX 3a/a4, CaMOCTOSITEJIbHO COCTAaBIIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA  AJITOPUTM  JACHUCTBUM TIPU  BBITOJHEHWUM 3aJaHUM C  YYETOM
MOJyYEHHUSI HOBBIX 3HAHMHM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yibTaTa 3asBICHHON LEIU, yMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pE3yJbTAaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO pabouell Mmporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOLIUMUCS Hay4yHbIe 3HAHMS, YMEHHUS U CIOCOObI
JNeWcTBUH, crnermududeckue Ui MPEIAMETHOM 00JacTH  «XHUMHS», BHJBI
JNEATEIBHOCTH MO  MOJIyYEHHUIO HOBOIO  3HAHUSA, €ro  MHTEpIpETAlUU,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.



K xonity oOyuenus B 8 kiiacce mpeIMeTHbBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHYECKasi PEaKius, KiIacCUu(PuKanus peakiuii: peaxuu
COCAMHEHHUs, pEaKUUU PA3JIOKEHUs, pEaKUUHd 3aMEILICHUs, pEeaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TeTIIOBOU d3((PeKT peakiumu,
AJIpO aTOMa, JIEKTPOHHBIN €10 aToMa, aTOMHAsi OpOUTAIIb, PAINYC aTOMA,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAS KOBAJEHTHAs CBS3b, HOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJi1 BEIIECTBa
(IporeHTHAsE KOHILIEHTpAIUsi) B PacCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHA U
IPUMEHSTh 3TH NOHATHUS MPU ONMCAHUH BEUIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHS (HOpMys
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

OTPENICIIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUM MO
dbopmynaMm, BHUA XUMHUYECKOW CBsi3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSIX;

packpeiBatb cmbica [lepuommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTU CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuonuueckoil cucreme,
3aKOHOB  COXpAaHEHHsS  MacChl  BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTrapo;

OMKCHIBATh M XapakTepu3oBaTh TaOnmunHyto (opmy Ilepuognyeckoit
CUCTeMbl XHMHMYECKHUX DJJIEMEHTOB: pa3juyaTh TMOHSITUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJBIIIE TIEPHOJIbI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhIE HMEIOTCS B
tabauie «llepumognueckass cucrteMa XuMHUYECKHX d3iemeHTtoB J[. .
MenpneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsia sapa, 001ee Yucio SJIEKTPOHOB U
pacrpeeneHre Uux Mo 3JIEKTPOHHBIM CJIOSIM);



KJIaCCU(PUITUPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTAHMUECKHE BEIECTRA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEILIECTB, 0 TEIIOBOMY A (PeKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, TIOJATBEPKAAs OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
Pa3ITUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa 1o ¢GopMmysie COeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MTPOBOIUTH PACUETHI IO YPABHCHHIO
XUMHUYECKOUN pEeaKInu;

IPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEIBHOM IEATeTbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEeHHEe, CHUCTEeMaTH3aluIo, KiacCu(uKaIuio,
BBISIBIICHUE TIPUYHWHHO--CIICJICTBEHHBIX CBS3€H — M1 M3yYEHUS CBOKCTB
BEUIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NO3HAHUSA — HAONIOJICHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CJIeIOBATh MPaBUIIAM MOJIB30BAHUS XUMUYECKOM MOCY101 U Ta60paTOPHBIM
o0opynoBaHMEM, a TakXKe IMpaBUjiaM OOpalleHusi C BEIIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIMSAMH 10 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB T10 TIOJTYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOpOJia), MPUTOTOBICHUIO PACTBOPOB C OMpPEACIIEHHON
MacCOBOM JoJied pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAHTH
XUMUYECKHE SKCIIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIbIO UHJIUKATOPOB (JTaKMYC, eHOoN(PTaIenH, METUIOPAHK

U JIpyrue).

K xoHiy oOydeHus B 9 kij1acce rnpeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacCKpbIBATh CMBICII OCHOBHBIX XWUMHYECKUX MOHATHUH: XHUMUYECKUN
JJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, AHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHD
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYIECKast CBSA3b, TEIJIOBOU I DeKT
peakinuu, MOJb, MOJSPHBIA  00BEM,  pacTBOpP,  DJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALUA, PEAKUUMU HOHHOI'O
oOMeHa, KaTaJu3aTop, XHUMHUYECKOE€ paBHOBecHe, oOOpaTuMble W



HEOOpaTUMbBIE PEAKIUU, OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIEC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTED, OKUCIICHUE U BOCCTAHOBJICHUE, aJJIOTPOIIHS,
aM(oTepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHaH, HMOHHas,
MeTaJJInYecKas ), KpUcTallinyeckasi pemerka, Koppo3usi METaNIOB, CILIABHI,
CKOpPOCTh XMMHUYECKOW pEeakluu, MPeeabHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATHH U
MIPUMEHSThH ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
WCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUISS COCTaBJICHHS (HOpMYyT
BEIIIECTB M YPABHCHUN XUMHUYECKUX PEaKIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBs3U (KOBaJCHTHas, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyIie, XapakTep Cpenbl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbica llepuommueckoro 3akona JI. U. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoguyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg noarpynmna (A-rpynmna)» U «moOoyHas
noarpynna (b-rpynma)», manple u OOJbIIHE TEPUOALI, COOTHOCHTH
0003HaueHHUs, KOTOPHIC UMEIOTCSI B IEPUOANYECKON TAOJIUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsii  siApa, oOOIIee 4YHCIO DJIEKTPOHOB U paclpesielieHue UuX Mo
AJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUHM
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpeJesax MallbIX MEPUOAOB U
[JIABHBIX MOJATPYMI C Y4ETOM CTPOCHUS UX aATOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, TIO0 TEIJIOBOMY 3 (HEKTy, 0 W3MEHEHHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIasi OMNHCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YPAaBHEHHN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;



COCTaBJIATb  YPAaBHCHUA BHGKTpOHHTquCKOﬁ Jucconranun  KHUCJIIOT,
I[IGJIO‘Ieﬁ )41 coneﬁ, ITOJIHBIC U COKpaHIéHHLIC YpPpaBHCHUA peaKuHﬁ HOHHOT'O
O6MCHa, YPaBHCHUA peaKuHﬁ, IMOATBCPKAAIOIUX  CYIICCTBOBAHUC
FeHETUYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,

pacKpbiBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX —PEAKIIHil
IIOCPEAICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XUMHUYECKHX IMPEBPALICHUII B pa3TUYHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOrOo 3JIeMEHTa 10 (opMyje COEIUHEHMUS,
MacCOBYIO J0JII0 BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHHUIO
XUMHAYECKON PEAKLINH;

co0JII0AaTh MPaBUJIa MOJIB30BAHUS XUMUYECKOM MTOCYI0M U J1aOOpaTOPHBIM
o0opy/noBaHMEM, a TakkKe INpaBwia oOpallleHuss C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMH TI0 BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB MO MOTyYEHHUIO K COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yriaekucsaoro rasa);

IPOBOAUTD PEAKIINU, TOATBEPKIAAIOIINE KaYECTBEHHBIN COCTaB pa3IUYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOIHUI-,
kapOoHat-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
aMMOHHS M HMOHBl M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

MPUMEHSTHh OCHOBHBIE OTIEPAllU MBICIUTEIBHON ACSITEIFHOCTH — aHATN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEeMAaTU3AIIUIO, BBISBICHUE TPUYUHHO-
CJIEICTBEHHBIX CBA3€H — JJI1 U3y4eHUs CBOMCTB BEILECTB U XUMUYECKUX
peakiuii, eCTeCTBEHHO-Hay4yHbleé METOJAbl II03HAHUS — HaONIO/ECHNUE,
U3MEpEHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaunuecTBO 4acoB

Ne HaunmeHnoBaHue pa3jesioB u JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM IPOrpaMMbI Beero KontpobHbre IpakTiieckue 00pa3oBaTeJbHbIE pecypchbl
padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U Bu6miorexa [[OK
11 MPAKTHYECKON ACATCIbHOCTH > 2 https://m.edsoo.ru/7f41837c
YeNnoBeKa
BemecrBa u xumnueckue bubnuorexa [JOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopoxn. Ilonsitue bubnuoteka [JOK
2.1 00 oxcuaax 6 https://m.edsoo0.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubnuorexa [JOK
2.2 U COJIAX 8 1 https://m.edso0.ru/7f41837c
Bona. PactBopsr. [Tonsitue 06 bubnmuorexa [JOK
2.3 OCHOBaHUX 5 1 1 https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI bubnmuorexa [JOK
2.4 HEOPraHWYECKUX COCIMHEHU 11 1 1 https://m.edsoo.ru/7f41837c
HWroro no pazneny 30
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Pasnen 3. llepnoanueckuii 3axkoH u [lepuognueckas cucrema xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U
[Tepuoauueckas cucremMa Bu6miorexa IIOK
31 XUMHYECKUX d1eMeHTOB JI. 1. ! https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHne aToMa
XuMHUYECKas CBA3b.
bubmuoreka [JOK
3.2 OxucIHTENEHO 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmorexa [IOK
Wroro no pasneny 15 https://m.edso00.ru/7f41837c
bu6mmoreka [JOK
Pesepsroe Bpems 3 https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 4
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9 KJIACC

KoanuecTBo yacos DJIEeKTPOHHbIE
No i/ HaumeHnoBaHue pa3aeioB U TeM (undposrre)
(1)
g NPOrpamMMmbl Beero Konrtpoubnbie | IIpakTnueckue 00pasoBaTeILHEIE
padoThI padoThI pecypeel
Pa3znea 1. BenmecTBO M XUMHYeCKHe peaKkun
[loBTOpEeHME U yriaybienne 3HaHUH bubnnorexa [HOK
11 OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
12 peakuuii 4 https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLUALIMS. 8 bubnuoteka [JOK
' XUMHUECKUE PEaKIK B PACTBOpPaxX 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO1m1ast xapakTepUCTHKA XUMUYECKHX bubnuoreka [IOK
: aneMeHToB VIIA-rpynmsl. ["anorenst 4 1 https://m.edso00.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMUYECKHX
292 anemeHToB VIA-rpymmer. Cepa u eé 6 bu6miorexa [OK
COCIMHEHHS https://m.edso0.ru/7f41a636
OOm1ast XxapaKTepUCTHKA XUMUYECKHX
23 aneMeHToB VA-rpymmbl. A30T, pocdop u ux 7 1 bubuorexa TIOK

COEIUHEHHUS

https://m.edsoo0.ru/7f41a636
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OO61as xapakTepuCcCTHUKa XUMUYECKUX

bu6mmoreka [IOK

24 anemeHToB [VA-rpynnsl. Yriepon u 8 httos://m.ed 176418636
KPEMHUH U UX COSAMHEHUS tps://m.edso0.ru a
Wroro no pazueny 25
Pa3zgen 3. MeTa/uILI M UX COeIUHEHU S
. bu6mmoreka [IOK
3.1 Obwue cBoficTsa MeTILIOB 4 https://m.eds00.ru/7f41a636
; bu6mmoreka [IOK
3.2 Bakneiiime MeTaIbl U UX COCTUHCHHS 16 https://m.eds00.ru/7f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus n okpy:kaomasi cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainsl B )KM3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro 1o pasneny 3
bubmuorexa [JOK
PeseppHoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
e Nara uugposbie
Tema ypoka o0pa3oBaTejibHbIE
n/n Konrpoabnsie | IIpakTuyeckue | u3zydeHusi
Bcero pecypcbl
padoThI padoThI
IIpenmer xumuu. Posib XuMuUM B KU3HU bubnunoreka LIOK
1 yenoBeka. Tena u BelecTna 1 https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK
2 IToHsTHE 0O METOMAX MO3HAHUS B XUMHUH 1 hitps://m.edsoo.ru/ff0d227e
[TpakTueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUX U MPUEMBI . Bu6uoreka IIOK
obparueHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0OBaHUEMY
Yucteie BemecTBa U cMecH. CIocoObl bubnmorexa LIOK
4 i 1 https://m.edsoo.ru/ff
paszelieHus: cMecei ps://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMeceit (Ha IPUMEpPE OUMCTKH 1 BH6J?HOTeKa HOK
MOBAPEHHOI COMH)» https://m.edsoo.ru/ff0d28c8
bubnunorexa LIOK
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2a6c
XuMHudeckye dJIEMEHTRI. 3HAKU bubnunorexa LIOK
! (CHMBOJIBI) XHMHYIECKHX DJIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c¢c
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bu6nmoreka [IOK

9 ATOMHO-MOJIEKY/LIPHOE y1eHHe https://m.edsoo.ru/ff0d2d50
3aKOH MTOCTOSIHCTBA COCTABa BEIIECTB.

10 Xumudeckast popmyiia. BaneHTHOCT Butsmorexa IIOK
ATOMOB XHMIYECKIX 3IeMEHTOR https://m.edsoo.ru/ff0d2eae
OtHOcUTENbHAs aTOMHAas Macca. bubnuorexa [IOK

11 OtHOCHTENIbHAs MOJIEKYJIIpHAst Macca https://m.edsoo.ru/ff0d323c
MaccoBas 1019 XUMHYECKOTO bu6nmorexa LIOK

12 3JIEMEHTa B COeJUHEHNH https://m.edsoo.ru/ff0d350c
KonnuectBo BemecTtBa. MoIIb. bubnunoreka LIOK

13 Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
du3znvecKue U XUMUYECKHUE SIBICHUS. bubmmoteka IIOK

14 XuMHYecKast peaKiust https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycroBus MPOTEKAHUS bubnmnoreka HOK

15 XUMHYECKHUX PEaKIUui https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubmuorexa [IOK

16 XUMHUYECKHE yPaBHEHHS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJIn4ecTBa, MacChl

17 BEIIIECTBA 110 YPABHEHUSAM XHMUIECKUX Bubmmorexa [IOK
peakuuit https://m.edso0.ru/ff0d5708
Knaccudukanus XUuMHYeCKUX peaKIIHii

18 (coeMHEHHs], pa3oKeHus, bubmiorexa [IOK

3aMeleHus, o0OMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JlomoHOCOB —
YYIEHBIAIHIIUKIIOICTUCT.

bubnunorexa LIOK

19
0O00011eHNE 1 cUCTEMATHU3ALA https://m.edsoo.ru/ff0d40c4
3HaAHUHI

20 Kontponbnas padora Nel o teme bubnuorexa [JOK
«BelecTBa U XMMUYECKHE PEAKIHH https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras bu6nmorexa LIOK

21 Bo3nyxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Du3nyeCcKne 1 XUMAYECKUE CBOMCTBA

22 KHCIIOPO/Ia (PeaKiui OKUCIIEHHS], bubmmorexa LIOK
ropente). [lonsTie 06 okcHax https://m.edsoo.ru/ff0d4614
CriocoObI MoTy4eHHs KHCIOpOo/ia B

23 71ab0paToOpUu U MPOMBIIUIEHHOCTH. Bubnnorexa LIOK

https://m.edsoo.ru/ff0d497a

[Ipumenenue kucnopoa
TemoBoii 3 pexT xumuueckon

24 peakuunu, IOHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
TornuBo (HedTh, yroib U METaH).

25 3arps3HeHHE BO3yXa, CIIOCOOBI €r0 Bubnmoreka [IOK

NpeaoTBpaIlICHUA

https://m.edsoo.ru/ff0d4c4a
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[TpakTuueckas padota Ne 3 o Teme

bu6nmoreka [IOK

26 «Ilonmydenne u coOupaHue KUCIopoaa,
3ydeHUe ero CBOHCTBY https://m.edsoo.ru/ff0d4ae2
Bonopoa — snemeHT u npocroe bubmmoreka [JOK

27 BelecTBo. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
dusznyeckre U XMUMUYECKIE CBOMCTBA bubnunoreka LIOK

28 Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnuoreka [{OK

29 1lonATHE O KUCIOTAX H CONAX https://m.edso0o.ru/ff0d50d2
Crioco0bI MoTy4eHHs BOAOPOIa B bubmmoreka [JOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiaeckast pabota Ne 4 o Teme

31 «ITonyuenue u cobupaHue BOIOPOJIA, bubsmorexa LIOK
H3yHeHHE ero CBOMCTE» https://m.edsoo.ru/ff0d4f42
MonsipHblii 00BEM ra30B. 3aKOH bubnmnoreka HOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KOJIMUeCTBA

33 BEILECTBA ra3a 110 €ro U3BECTHOMY brbmorexa LHOK
KONTMUECTBY BEIIECTBA HITH 06BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00b€MOB ra3oB 1Mo

34 YPaBHEHHMIO PEAKIIMHU Ha OCHOBE 3aKOHA bubmiorexa [IOK
06BEMHLIX OTHOMICHIIH Ta30B https://m.edsoo.ru/ff0d5708

35 du3nvecKue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK

BOJBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBanuii. [lonsarue 00 bu6nmoreka [IOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie

37 M HCHACBIIICHHBIC PACTBOPBL. MaccoBast Brbmorexa [IOK
7107151 BEIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padora Ne 5 o reme

38 «HpI/Irorf)BneI:me paCTB(ipOB c ) Bu6muorexa [JOK
ONpeIeICHHON MAaCCOBOH 10]ICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
Kontponbnas paborta Ne2 o teme bubmmoreka [JOK

39 «Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KnaccupuKaius, bubnuoreka [{OK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmoreka [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6nmorexa LIOK

42 HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[TonyuyeHue u XMMUYECKHE CBOMCTBA bubmuoreka [JOK

43 OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bubnunorexa LIOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnuorexa [JOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI MTOJIYYEHUS, XUMUUECKHE Bubuoreka [OK
CBOICTBA https://m.edso0.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue

47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME Bu6morexa [[OK
COCIMHEHMI»

I'eneTnueckas CBA3b MEXKIY KilacCaMu bu6nunoreka LIOK
48 HEOPraHWYECKUX COCANHEHUN https://m.edsoo.ru/00ad9a50
. bubnunoreka LIOK

49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN hitps://m.eds00.ru/00ad9ch?
Konrtponsnas padora Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPTAHHYECKUX Bubmmorexa [IOK
COeTMHCHHI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCH(PUKAIIUU

51 XMMHUYECKHUX DJIEMEHTOB. [ToHsTHE O Bub6smorexa [IOK
IPYTINAX CXOMHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepronnueckuii 3aKOH U

52 [Tepuoanueckast cucteMa XUMHUYECKUX brbnmorera LHOK
snementos JI. V. Mensieneena https://m.edsoo.ru/00ada52c

but6mmorexa [IOK

53 11epuoib1, rpYIIIBL, IOATPYHIIEI https://m.edsoo.ru/00ada52c

£4 Ctpoenue aromoB. CocTaB aTOMHBIX bubnuorexa [JOK

snaep. N3oTomsl

https://m.edsoo.ru/00ada342
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CtpoeHue 3JIeKTPOHHBIX 000I0YeK

55 aToMOB J1eMeHTOB [lepuomuueckoii BH6J?HOTeKa LOK
cucrems J1. M. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA TI0 €T0 MOJI0KCHHIO B Bu6mnuorexa [OK

56 [Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
pa3BuTus Hayku U npaktuku. . 1. Bu6muorexa [IOK

S7 Mennenees — yu€Hblii, neaaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK

58 XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmmoteka IIOK

59 HonHas xuMuIeckad CBAsb https://m.edsoo.ru/00adac34
KoBasieHTHAs nossipHas XuMu4ecKas bubmmnoreka HOK

60 CBSI3b https://m.edsoo.ru/00adaab8
KoBasieHTHAs1 HENOIsIpHAs XUMUYECKas bubnmnoreka HOK

61 CBSI3b https://m.edsoo.ru/00adaab9

but6mmorexa [IOK

62 Crenens oxkucneHns https://m.edso0.ru/00adae28
OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK

63 peaKIuu https://m.edso0.ru/00adb076

bubnunorexa LIOK

64 OKHCIATENN U BOCCTAHOBUTEIH https://m.eds00.ru/00adb076

65 Kontponbnas padota Ne4 o teme bubnuorexa [JOK
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«CTpOGHI/IC aroma. XUMHUYECKasl CBA3b»

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

Peseprublit ypok. O6o0mIeHNE 1 Bu6muoteka [JOK
66 cucTreMaru3anus 3HaHUN 1 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK
67 cUcTeMaTH3alus 3HaHUH - https://m.edsoo.ru/00ad9cb?
Peseprublit ypok. O600mIeHNE U Bu6moteka [JOK
68 crucTemMaTu3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne JlaTta uugposbie
/i Tema ypoxa Beero KonrTpoabubie | IlpakTuueckue M3yYeHHst o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
[Iepnonnueckuit 3aK0H.

1 [lepunonnueckas cucreMa XMMHYECKUX 1 Bbu6anorexa [IOK
anemenToB JI. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX DJIEMEHTOB 1 Bubimorexa LIOK
MepBBIX TPEX MTEPHOJIOB https://m.edso0.ru/00adb6b6
Knaccudukaius 1 HoMeHKIaTypa bubnnorexa [JOK

3 HEOPraHWYECKUX BEUIECTB 1 https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKON CBSI3U U THIIBI bubmmoteka IIOK

4 KPUCTAJUIMYECKUX PEIETOK 1 https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[ToBTOpEHUE U yriayOaeHne 3HaHui 1 1
OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca»

Knaccudukanmst XuMUUeCKHX peakiini bubnuoteka [JOK

6 10 Pa3JIMYHBIM IIPU3HAKaM 1 https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [ToHATHE O TOMOTEHHBIX U 1 brbnmorexa IOK
TeTepOreHHbIX PEAKIIHAX https://m.edsoo.ru/00adbe9a



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

ITousaTHe 0 XUMHUUECKOM PaBHOBCCHHU.

8 @DaKTOpBI, BAMSIOIINE HA CKOPOCTh But6morexa [HOK
XHMUHECKOH PEaKIIHH 1 MONOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC bubnuorexa [IOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON

10 nucconmanui. CHUIIbHBIC U clia0bie But6morexa [HOK
AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

. bubnunoreka LIOK

1 HoHHbIe ypaBHEHHAS Peakiui https://m.edsoo.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHHIA B CBETE MPE/ICTaBICHUIT Bubmmorexa [IOK
06 3IEKTPOTHTHUECKOi /IHCCOLHMALIHH https://m.edsoo.ru/00add5d8
XUMHUYECKHE CBOMCTBA COJIEM B CBETE

13 TIpeICTaBIeHni 06 EH@?/I’/IOTG(;@ HO/%O {d6ho
3JIEKTPOJIUTUYECKON AUCCOIUALINH Hps://M.eds00.ru/J0a

. but6mmorexa [IOK

14 lonsrue o THApomH3E CoNeH https://m.edsoo.ru/00add9d4
O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK

15 3HAHUM https://m.edsoo.ru/00addd12
[TpakTiueckast paborta Ne 1.

16 «Pelenye SKcIepUMEHTAIbHBIX Bu6morexa LHOK

3a1a9

https://m.edsoo.ru/00addbfa
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Kontposbnas padora No2 o teme

17 «INEKTPOIUTUYECKAS TUCCOIUALIUS. ];::6?/1//10Teé<a HO/ISO ddeco
XHUMHUYECKUE PEAKLIUU B PACTBOPAX» S./M.£ds00. [ Raddec
OO61mas XxapakTepuCcTHKa raJoreHoB.

18 XHMHYECKHE CBOWCTBA HA IPUMEPE Bubimorexa LIOK
xyopa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. CoJisiHast KHCIIOTa, bubmmoreka [JOK
XWMHYECKHUE CBOMCTBA, MOJyYECHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTiueckast pabota Ne 2 o teme

20 «TonydyeHue cCOITHON KUCTOTHI, bubmorexa LIOK

N . https://m.edsoo.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
Beruucnenuss  1mo  ypaBHEHUSAM

21 XUMHYECKHX PEAKIHH, €CIIU OJIUH U3 bubnmorexa LHOK
PEAreHTOB JIAH B H3GHITKe https://m.edsoo.ru/00ade488
OO01mmas xapakTepuCTHKa SJIEMEHTOB bubnnorexa [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIINY CEPHI.

23 Haxoxaenue cepsl 1 €€ COeIMHEHUN B Bu6muorexa [IOK
npupozie. XMMHIECKHE CBOHCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopo, cTpoeHue, puzndeckue bubnuoteka [JOK

U XUMHYECKHE CBOMCTRBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

bu6nmoreka [IOK

25 dbuznyecKkue 1 XuMHUYeCcKre CBONCTBA,
MpHMeHeHHe https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBILINIEHHOTO CIIOc00a
- MIOJIyYEHUS CEPHOI KUCIIOTHI. BuGmorexa LIOK
XHMHYECKOE 3arps3HEHne https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
cepbl
Briuncinenne MmaccoBoi 10U BBIXOJA bu6nmorexa LIOK
21 MPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
28 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnnorexa [JOK
VA-rpynmnsl. A30T, paClIpOCTpaHEHHE https://m.edsoo.ru/00adeea6
B IpUpoJeE, ¢dusnueckue u
XUMUYECKHUE CBOWCTBA
AMMHuak, ero puznueckKue u
29 XUMHYECKUE CBOMCTBA, TIONyYEHUE U brbsmorexa LIOK
MpHMeHeH e https://m.edsoo.ru/00adf004
[TpakTrueckast padota Ne 3 o Teme
30 «ITonyyeHne aMMHaKa, U3y4eHHE ero bubmmorexa LIOK
CBOMCTEY https://m.edsoo.ru/00adf180
31 A3oTHas Kuciora, e€ Gusnveckue u bubnunorexa LIOK

XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 ynoopeHnii. XUMHYeCKOe Bubmuorexa LIOK
3arps3HEHne OKYKAIOLIEH Cpelbl https://m.edsoo.ru/00adf518
COCMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 pochopnas kucnora, puzMHecKHe U bubmiorexa IIOK
XHMIYECKHE CBOHCTBA, MOy TCHHe https://m.edsoo.ru/00adf68a
Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIbHBIX yI00OPECHUH. Bu6mioreka [[OK

34 3arps3HeHHE IPUPOJHOI CPE/IbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHEHHE B

35 pupoze, PU3NIECKHUE U XUMUYECKHE bubmmorexa LIOK
CROMCTRA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u bubmmnoreka HOK

36 XHMHYECKHE CBONCTBA. https://m.edsoo.ru/00adfebe
DKojoruyeckue npooIemsl,

CBsI3aHHBIE C OKcHuJoM yriaepoaa (IV)
. bubnuoteka [JOK

37 YronbHad KUCIIOTa H €€ COIH https://m.eds00.ru/00ae006c¢
[TpakTrueckast padora Ne 4 mo Teme

38 "[lonyyeHue  yriaeKuciaoro  rasa. Bub6nuoreka [IOK

KauectBennas peaxkuus Ha
KapOOHATHOH"

https://m.edsoo.ru/00ae027e
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HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OpPraHMYECKHX BEIIECTBAX KAK O Bubmorexa [OK
COC/IMHEHHSX yriepo/ia https://m.edsoo.ru/00ae054e

40 K . bubmuorexa [JOK

PEMHII U CTO COCMMHCHHA https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
IKCIEPUMEHTAJIBHBIX 33124 110 TeMe BuGnorexa [TOK

4 «BacHei1lIne HEMETAIUIbL 1 X https://m.eds00.ru/00ae0bf2
COCIIMHCHUS
KonTponbnas paborta Ne3 o teme

42 «Baxueiimme HeMeTamIbl U UX Bubnuoreka [IOK
COCTMHEHHS https://m.edsoo.ru/00ae0e18
OO1ast XxapaKTEPUCTHKA XUMHUYECKUX
2JIEMEHTOB — METAJIJIOB.

13 Mertammdeckas CBA3b U Bu6mmorexa [OK
MCTAJLIMMCCKA KPUCTATLIMYCCKA https://m.eds00.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METAJUIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEeKTPOXUMHUCSCKHI PSI/I butmmoreka IIOK

HaIpsKEHUN METaJNIOB

https://m.edsoo.ru/00ae1156
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OO0mue crmocoOb! MOTYyYSHUS
MmeTtaiuioB. CruiaBel. Beraucienus mo

45 YpaBHEHUSAM XUMHUYECKUX PEAKIIUM, bubnunoreka LIOK
CCIIM OJMH U3 PEAreHTOB COEPIKUT https://m.eds00.ru/00ae1156
MpUMECH
bubnunoreka LIOK
46 LloHATHE O KOPPO3UM MCTAILIOR https://m.eds00.ru/00ae1278
bubmuoreka [IOK
ar ITlemomEie MeTAMIE https://m.edsoo.ru/00ae14b2
OKCHUIbI U TUAPOKCUIBI HATPUS U bu6nmorexa LIOK
48 KaJust https://m.edsoo.ru/00ae14b2
[[lenoyHo3eMeNnbHBIE ~ METAUIBI  — bubnuoreka [{OK
49 KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
5 bubmmoteka IIOK
50 BaxHeHIIME COCMHEHNS KalbIH https://m.edsoo.ru/00ael5e8
O00011eHNEe U CUCTEMATU3ALIS
o1 3HaHUU
JK&cTKkocTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK
52 YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKécTkoCcTh BOMIBI M METOIBI €€ But6morexa [IOK
yeTpanenus” https://m.edsoo.ru/00aelae8
5 bubnunorexa LIOK
54 AmomuHuit

https://m.edso0.ru/00aelc64
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AmMdoTepHbIE CBOMCTBA OKCHIA U

bu6nmoreka [IOK

55 TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [IOK

56 Keneso https://m.edso0.ru/00ae1d86
OKcuapl, TMAPOKCUABI U COJIH Keje3a bu6nmorexa LIOK

57 (11) u xenesa (111) https://m.eds00.ru/00ae35e6
O000I11IeHNE U CUCTEMATU3AIUS

58 3HAHUU
[IpakTuueckas padora Ne 7. Pemenue

- IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME Bu6imotexa [IOK
«BaxHeiiine MeTabl 1 UX https://m.edso0.ru/00ae3de8
COEIMHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
PEareHTOoB JIaH B U30BITKE WU BuGmnorexa [TOK

60 COJICPKMT NpUMECH. BrrauciieHus https://m.eds00.ru/00ae1750
MacCOBOM JIOJM BbIXOJa MPOAYKTa
peakun
O000I1IIeHNE U CUCTEMATHU3AIHS

61 3HAHUN
KonTtponbHast padora Ne4 o reme

62 «Baxueime MeTajlIbl U UX
COEIUHEHUS

63 BemecrBa u maTepuansl B bubnunoreka LIOK

IOBCEIHEBHOU XKU3HU YeI0BeKa

https://m.edso0.ru/00ae3f50
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Xumudgeckoe 3arpsA3HCHUC

bu6nmoreka [IOK

64 OKpYKarlolllei cpebl 1 https://m.edsoo.ru/00ae4270
Ponb xumuu B penieHnu Bu6muoteka [JOK

65 HKOJIOTHYECKUX MPOOIIeM 1 https://m.edsoo.ru/00ae4270
PesepBublit ypok. O6o0mIeHNE U Bu6muoteka [JOK

66 cucTeMaTu3aIus 3HaHui 1 https://m.edsoo.ru/00ae0d0a

67 PesepBuslit ypok. O60011eHNE U 1 bu6nmorexa LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
PesepBusiit ypok. O60011eHNE U bu6nunoreka LIOK

68 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00ad9cb?

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/ff0d2be8






