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HOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma mo yueOHOMY mpenMery «Xumus» (mpeaMeTHas
obnacte «EcTecTBeHHO-HAy4YHBIE TpPEIMEThI») HAa YpPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus coctaBiicHa B cooTBeTcTBUM ¢ OPII «Xumus (6a30BbIii ypOBEHb)
(m1s 8-9 kimaccoB 00pa3oBaTeNbHBIX OpraHU3alluil)», pa3padOTaHHON Ha OCHOBE
TpeOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM MPOTPaMMBEI,
npeactaBieHHbix B ®I'OC OO0, a Ttakxe ¢ yu€tom denepaabHOil paboueit
IIPOrpaMMBbI BOCIIUTAHUS (DOIT 000, YTBEPKAEHHAA MPUKA30M
Mumnnpocsemenus Poccun ot 18.05.2023 Ne 370).

[IporpamMmma mo XuMmuM AaéT TMpPEACTaBICHHE O IENAX, OOIIeH CcTpaTeruu

o0yuyeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIUBACT o0s13aTenbHOe mpeaMEeTHOE CoJIep>KaHue,
npeaycMaTpUBaeT pPacHpe/iesieHHe €ro Mo KjaccaM M CTPYKTypUpOBaHUE TIO0
pazienaM M TeMaM MPOTrpaMMbl IO XHMHUH, OINpPEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHHM C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YaroluXCs, ONpeAessieT BO3MOXXHOCTU TpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTaM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0HOTO CoJiepKaHUsl.

3HaHME XHUMHUU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0y4Jaromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMbIe XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aIbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PAaBOOXPAHCHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl TNYHOCTH, €€ 001Iel 1 (QYHKIIMOHATHLHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOy4Jarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCETHEBHOM JKMU3HM, TaK M B MPO(HECCUOHATBHON EATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0Y4aIOLIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
colepkaHusl  y4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XMUMHH Ha ONpPENeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHATHI
OpraHNYeCKOM XUMUHU.

CtpykTypa coaepaHusi MporpaMMbl MO0 XMMUU C(HOpMUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuro. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHSTHN O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e d3TU CHCTEMBbI CTPYKTYpPHO OpPraHM30BaHbl MO IPUHIUIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MOJTyYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSL (DYHKIIUH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOXKHOCTEN MPAKTUYECKOI0 IPUMEHEHHUS U MTOJTYYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbI, HIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHMIO U METO/IaM
NO3HAaHMS B Hayke. VM3yueHue XUMHM MPOUCXOJIUT C MPUBICYEHUEM 3HAHUU W3
paHee HU3yYEHHBIX y4eOHbIX IpeameToB: «Okpyxaromuii Mupy», «buonorusa. 5—7
Kiaccel» U «Dusnka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOM HayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEeNIbHOCTHU YEJI0OBEKA 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbI. 3aja4a
y4eOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUM CUCTEMBbl XUMHUUECKUX 3HAHUNA —
BaXKHEUIINX (DAKTOB, MOHATUI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3bIKa HAYKH, B MPUOOILEHHUU K



HAayYHBIM METOJIaM TIO3HAHUS NP M3YYCHHUH BEIICCTB M XUMHUYECKHX PEAKIIUi, B
(GbopMHUpPOBAaHUY M PA3BUTHH ITO3HABATECIILHBIX YMEHUN U X IPUMECHEHUH B y4eOHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATEIbCKON AEITEIbHOCTH, OCBOSHIH TPABUI
0e301MacHOro o0panieHus ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipy u3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IEeH, KaK:

— ((opMupoBaHHE WHTEIUICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSATCIBLHOMY MPHUHSATHIO PEIICHUM,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
OoOy4JaroImmMXcs K CaMOCTOSTSIIBHOW TO3HABATEIBHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TIO3HAHMsI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecriedueHne yCIOBUM, CITIOCOOCTBYIOITUX MPUOOPETEHUIO 00yJaAOIITUMUCS
OIbITAa Pa3HOOOPA3HOUW JEATCILHOCTH, IMO3HAHHWS W CAMOIIO3HAHUS, KIIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBaHue OOIICH (YHKIIMOHATLHOW U ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBSCHATH M OILEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YYCHHUH
XUMUH, IPUMEHATD UX MPHU PEIIEHUU POOJIeM B MOBCETHEBHOM KU3HU U TPYIOBO M
NesITEbHOCTH;

— ¢opMmupoBaHHuE Yy OOy4YalOIIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAaHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
IeJIECO00pa3HOro TOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B UEJAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIHTAHHIO HA OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuis M HANPaBICHHOCTH JATbHEHUIIETO
0o0y4eHUsI.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YYCHHSI XUMUHU HA YPOBHE OCHOBHOT'O
obmero oOpa3zoBanus, coctaBiser 136 gacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsTHe 0 MeToAax MO3HAHUS B XMMHUHU. UHMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XUMHYECKHUX
31eMeHTOB. [IpocThie U ClI0XKHbIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas ¢popmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi JoJIsl XUMHAYECKOTO 3JIEMEHTA B COEJMHEHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmysiam
XUMHYECKUX COCTUHEHUIA.

OuU3NYECKUe U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BelecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpaiieHus: ¢ J1abopaTOpHBIM 000PY/I0BaHUEM, U3YyUYEHUE U ONHCAHUE
¢u3nuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHUX BEIIECTB, HaOJO/IeHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PAaCTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakuuil (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOUM KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE XkKene3a ¢ pacTBopoM coiu meau (11),
U3YYCHHE CTIOCOOOB pa3/eNieHUs] CMECE: C TOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BhIMIApUBAHUE, TUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
comv, HaOJIOJCHWE W  ONUCAaHUE  PEe3yJbTaTOB  TPOBEICHUSA  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOJIEIEN MOJIEKYI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BellecTBO. HaxokneHwe kuciopojga B Opupoae, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrnocoObl
MOJIyYEHHUs KHUCIOpoJa B JAa0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — ayIoTponHasi MOAU(PUKAIUS KUCIOPOaa.



TernoBoit 3PQGEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DHJAOTEPMHUYECKUE peaKUMH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3JlyXa, YCUIICHHE MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon —anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI ToJTydeHus. KUCIoTh
U COJIN.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacpilieHHbIle M HEHACBINIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Boabl B IPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCHJOB:  cosieoOpasytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcupoB. ®Pusnueckue M XHUMHUYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMMN: MIENOYM UM HEPACTBOPUMBIC
ocHOBaHMs. HoMeHknatypa ocHOBaHu. PU3NMUYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydenrne ocCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHoctn MertaiuioB H. H. bekerosa.
[TonyuyeHue KUCOT.

Comu. Homenknatypa comneil. @uszndeckre U XUMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas CBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKaHUS KUCIOPOJia B BO3yX€, MOIYUYEHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBUSL BO3HMKHOBEHUS U
IpeKpaIieHus ropeHus (Toxapa), 03HaKOMJIEHHE ¢ 00pa3IaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, IMOJy4Y€HHE, COOHUpAaHHUE, pACIIO3HABAHHE M U3YUYEHUE CBOWCTB
BoAOpoAa (ropeHue), B3auMoencTere Bojopoaa ¢ okcuaom meau (1) (BoamoxHo
MCTIOJIb30BaHNE BUICOMATEPUAIIOB), HAOIIIOICHIE 00PA3I0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, NMPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOW JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C MeTalUlaMH (HATpUeM U
KaJlbliieM) (BO3MOXHO HCIOJIb30BaHHE BUICOMATEPHATOB), HCCIEIOBAHHE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yYEHUE B3aUMOICCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIN3allui, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
METaJllIa APYTHUM U3 paCTBOPA COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 [0 TEME
«BaxkHeunIune Kiaccbl HEOPraHUYECKUX COCIUHEHUN.

IHepuoanuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMmenToB JI. WU. MenpgeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKASl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCU(UKAIUKM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCUIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XUMUYECKUX IIEMEHTOB /.
N. Menpneneesa. Kopotkonepuoanas u juiuHHonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumuyeckux snemeHtoB [[. M. MennaeneeBa. Ilepuonbl U TpyIiIibl.
DU3NYECKU CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/a U TPYNIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK AaTOMOB TiepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MeHnneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAINYECKUX CBOMCTB 110 TPYyIIaM U EPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuognyeckoil cuCTEMbI XUMUYECKUX
DJIEMEHTOB [UJIA Pa3BUTUsA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXXJaHUH.

Xumnueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Ipouiecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMM KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakiuy pas3iokKEHUsl, COETUHEHU).

Mexcnpeomemmnnie ceasu

Peanuzamusa MexXnpeaQMeTHBIX CBS3€HM NMPU M3YYEHHM XUMHUH B 8 Kiacce
OCYILIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK Y MOHSATUMN, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O IUKJIA.



OO0mue ecTecTBEHHO--HAYYHBIC MOHITH: HAYYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, AaHaJlnW3, CHHTE3, KIacCH(UKAIMs, TEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

dwusuka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKH 3apsj, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSHHE BEIECTBAa, ra3, (U3WYECKHE BEIUYMHBI, €IHMHUIIBI
U3MEpEeHHsI, KOCMOC, IIJIaHEThI, 3BE3/161, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHbIE MTOPO/IbI, MOJE3HbIE
MCKOITaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo M XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XUMHUECKUAX dJIeMeHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOA0B, KNS, KaJIbIUSI H UX COCTHHCHHH
B COOTBETCTBHHM C TIOJIO)KCGHHEM »JJieMeHTOB B llepmonmmdeckoii cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BemIeCTBa: BHIBI XUMHYECKOH CBSI3U. THIBI KPUCTATUTHUECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMHYECKON CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJAaccaM HEOPraHMYeCKUX
COEIMHEHUI, TeHETHYeCKas CBA3b HEOPraHUYECKUX BEIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
U COCTaBy YYaCTBYIONIMX B PEAaKIMH BEIIECTB, MO TEIJIoBoMY d(ddekrty, 1o
U3MEHEHHIO CTETICHEW OKUCICHHUS XMMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHIO KaTalnu3aTopa). K30- U SHJOTEPMHUUECKHE PEaAKIINU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsitue o ckopocTH xumudeckoil peakuuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o xaramuse. [loHsTue 0 xumuueckom paBHoBecuu. DaKTOpHI,
BIMSIOIIME HA CKOPOCTh XUMHUYECKOM pEaKIMH U TOJOKEHUE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMH,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  pEaKIIUu. CocraBieHne  ypaBHCHH
OKHUCJIMUTEIbHO--BOCCTAHOBUTENFHBIX ~ PEAKIMHA €  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust AINEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [IHCCOLMALMU BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHUYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIC YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON TUCCOLHALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THAPONIH3E COJEH.

Xumuueckuit IKCnepumenm:

O03HAKOMIICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJ0puAa HATPUS ), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEaKIuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOLIecca AUCCOLUALIUU KUCTIOT, 1IeJ0Yel U cosei (BO3MOKHO
UCIIOJIb30BaHUE BHUEO MAaTepuajoB), MPOBEICHUE OMNBITOB, WJUTIOCTPUPYIOUIUX
NpU3HAKU TPOTEKAaHUsl peakluuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajka,
BbIJIEJIEHWE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil (ropeHue, peakiuu pasiioKeHUs,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYEeCTBEHHBIX PEaKIIMM HA UOHBI, PEIICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTrajibl M HX COeAMHEHUS

OO6mast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — raJIoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeiCTBHE
C MeTaJUlaMH, HEeMeTajUlaMH, Iiesoyamu). XiiopoBojpopon. CosisiHas KHUCIOTa,
XMMUYECKHE CBOMCTBA, IIOJly4YEeHHE, MpuMeHeHue. JlelictBue xjopa Wu
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesioBeKa. BaxkHenme XJI0puIbl ¥ UX HaX0XKICHUE B
IIPUPOJE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHblE cTeneHH OokucieHus. CTpoeHue U (PuU3MYecKHe CBOICTBA
HPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIFIOTPOIHbIE MOIU(DUKALIUN KUCIOPOAa
U cepbl. XuMuueckue cpoiictBa cepbl. CepoBOIOpOA, CTpOCHHUE, (PU3HMUECKHE U
XUMHUYECKUEe CBOMCTBA. OKCHIBI CEpbl KaK NMPEIACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3nyecKue 1 XuMUIecKre CBOMCTBa (0011IHe KaK MPeCTaBUTEIIS
KJacca KUCJIOT M crnenuduueckue). XUMUYECKHE PEaKI|H, JIeKaIlue B OCHOBE
IPOMBIIIJIEHHOTO CIOCo0a TMOJy4YeHUs CEpHOM KHUCHOThL. [IpumeHeHue cepHoOM
KuciaoTel. ConM CcepHOW KHCIOTHI, KAaueCTBEHHAs peakius Ha Cyib(aT-HoH.
Haxoxnenue cepbl u €€ COeNUMHEHUNW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHUE
OKpYXaIoLEl Cpelbl COECOUHEHUSMH Cepbl (KUCIOTHBIE [OXKAH, 3arps3HEHHE
BO3/lyXa U BOAOEMOB), CIOCOOBI €r0 MPEJOTBPALLEHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
¢u3nueckre U XuMHueckue cBoiicTBa. KpyroBopot azora B nmpupoae. AMMHUak, €ro
(u3nyeckre 1 XMMUYECKUE CBOMCTBA, MOJIy4YyeHue U npuMeHenne. Colu aMMOHMS,
X pU3HYECKHEe U XUMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHCIIOTa, €€ TMOoJydyeHue, (PU3NUeCKHe U XUMHUYECKHE
cBoicTBa (0OmIME€ KaK TMPENCTaBUTENSl Kiacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX Y0OPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPYKAIOLEH cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HeHue BO3AyXa, MOYBbl U BoA0EMOB). docdop, amioTpornHbie
monudukauuu gocdopa, pusuvyeckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas kuciora, GusMUeCKUe U XMMHUYCCKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX yI0OPEHUIA.

O6mas xapakrtepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHbIEC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHBIE MOIU(DUKAIUH,
pacnpocTpaHeHre B IpuUpoje, PU3NYECKUe U XUMUYECKUEe CBOMCTBA. AJcCopOIus.
Kpyrosopor yrimepona B mnpupone. Okcuabl yriepona, UX (U3HMYECKHE U
XUMUYECKUE CBOMCTBA, [JEWCTBUE Ha JKHUBbIE OpPraHW3MbI, [OJYYCHUE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aTbHOTO MOTEIUICHHUsS KIUMaTa, MapHUKOBBIM 3¢ ¢dekT. YroibHas
Kaciaora U e€ coiu, uX (U3MYECKHEe M XUMUYECKHE CBOMICTBA, IMOIy4YEHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcrmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTU U CEIBCKOM XO3SIIICTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, dTAaHOJ, TIUIEPHH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl MX IepepadoTku (OCH3WMH), UX POJIb B OBITY M IMPOMBIILICHHOCTH.
[TonsiTue 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojaax — 1 ux
polM B JKM3HM UEIOBEKa. MarepuanbHOE €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCAUHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIYyYCHHE W
npuMeHeHue. CoeJuHeHHs KpeMHUs B mpupoje. O01une npeacTaBieHus 00 OKCue
kpemuus (IV) u kpemuueBoi kuciore. CUIUKaThl, UX UCIOJIL30BAaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHelllne CTpOWUTEIbHBIE MaTepualbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpoGiaeMbl 0e30mMacHOTO  HMCIOJB30BaHUS
CTPOUTENIBHBIX MAaTEPHAJIOB B TOBCEIHEBHOM )KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaYE€CTBEHHBIX PEAKIUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE NMPU3HAKOB



UX TMPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
HaOII0/IeHHEe TIpoliecca 00YTIIMBaHUsI caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
POBECHUE KaUYeCTBEHHOM peakIuu Ha cyJb(aT-uoH u HaOJII0IeHHEe MTpU3HaKa eé
OPOTEKaHMsI, O3HAKOMJIEHHE C (U3MUECKUMHU CBOMCTBaMM a30Ta, (ocdopa u ux
coeIMHEHNN (BO3MOXKHO UCIOJIb30BaHUE BUJIEOMATEPUATIOB), 00Opa3IiaMu a30THBIX
u (ocdopHbIX ynoOpeHuM, mosydeHue, coOupaHue, pacro3HaBaHUE U H3yUCHHUE
CBOMCTB aMMHakKa, MPOBEJACHHUE KAYECTBEHHBIX pEAKIMA Ha HMOH aMMOHUS U
dochar-uoH u U3yyeHHWE TPU3HAKOB WX TNPOTEKAHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeJbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3YUYCHHE MOJEICeH KPUCTAIIMYECKUX PeIIéTOK anamasa,
rpaduta, (QyuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aJcopOlMH pacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YyIJIEM M YCTPOMCTBOM MPOTHUBOra3a, IOJyYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YyYCHUE CBOMCTB YIJICKHUCIIOTO Ta3a, IMPOBEJICHUE
KaueCTBEHHBIX peakIuii Ha KapOOHAT U CUJIMKAT-UOHBI U W3YUYCHHUE MPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJIEHUE C TMPOAYKIMEH CWIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BakHelllne HeMeTaulbl U HX
COEIUHEHUS.

MeTausibl M X COeIMHEHHUS

OO61mast XxapakTepuCTHKa XMMHYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHHU
ux mnonoxeHuss B Ilepmogmueckoit cucreme xumuuyeckux isiaemeHtoB [l .
MenpneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METaJUIM4YecKass  KpUCTANIMYecKass  pemérka.  ODNEKTPOXUMHUYECKUH  pAal
HaIpsDKEHUH MeTauioB. DU3nyeckre U XMMUYECKHe CBOMCTBa MeTauioB. Oomue
CrocoObl TMoNy4deHus: MeTasioB. [loHATHE O KOPPO3UM METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHUE B OBITY U TPOMBILIJIEHHOCTH.

[IlesrouHble MeTauIbL: MOJIOKEHUE B [leprnoandeckoil cucTeMe XMMUYECKUX
anemeHToB JI. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUAPOKCUABl HaTpuss M Kanusd. lIpuMeHeHue MIeNOYHBIX METAJNIOB M HX
COEIMHEHU.

[[leoYHO3EMENBHBIE METAJUIBI MAarHM W KaJbLUW: TIOJIOXKEHUE B
[Tepunognueckoil cucteme xumuueckux 3emenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoxJjeHue B npupoje. uznueckue 1 XUMUUECKHUE CBOMCTBA MarHus U



Kaublius. Baxkueliue coequHeHust Kanbius (OKCU, TUIPOKCU]I, cOu). ZKECTKOCTh
BOJIbI M CLIOCOOBI €€ YCTPaHEHHUS.

AJIFOMUHMI: TIOJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aToMa, HaxokaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA elne3a. OKCUabl, TUAPOKCUIbI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEM B3aUMOJICHCTBHS OKCHA
KaJblUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXHO  HWCIIOJIB30BAaHWE  BHUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PeaKIIMii Ha HOHbBI: MArHUS, KaJIbIHs, aTFOMUHMS, ITUHKA, xkere3a (I1)
u xene3a (1), menu (Il), HaGmromeHMe W ONMMCaHUE TPOIIECCOB OKpAITUBAHUS
IUIJaMEHW HMOHAMHU HATpus, Kauusg M KaJblus (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA aTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3a7ad Mo teme «BaxHelmmue
METaJUIbl U UX COEAUHEHUSD.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemectBa m Marepuasibl B NOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoinb mpu
XUMUYECKUX 0XKOTaX U OTPaBICHUSAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKaroIlell cpeabl (MpefenbHas I0MyCTUMAas
KOHLIEHTpauus Bemects, nainee — [1JIK). Poiap XxumMuun B pemieHun 3KOJIOTMYECKUX
pooeM.

Xumuueckuit IKCcnepumenm:

U3y4eHHEe 00pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmnnie ceasu

Peanuzamusa MexXnpeaqMeTHBIX CBSI3€M NMPU M3YYEHHM XUMUH B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK Y MOHSATUMN, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYUYHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIACCH(PUKAIUSA, TMEePUOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJIEb, SBICHUE, TAaPHUKOBBIMI
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, ©30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUYCCKUI 3aps, MIPOBOHUKH,
MOJMYTIPOBOAHUKHY, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAILTUIECKAs
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, SAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COIHIIE.

buonorus: dortocuHTe3, nbIxanue, Ounocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0O0PEHHSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IBI, TOJIE3HBIC
MCKOIIaeMbI€, TOIUTMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCITUTATEIbHON JEATEIbHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe MpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlUA U
paciIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIuI0, TIOHMMAaHUs 3HAYCHUs] XUMUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGOpMAIUCH O
NEPEOBBIX JOCTIXKCHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U 00OIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKON, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM JAESITENIbHOCTH TpHU
BBITIOJTHEHUU y4YeOHBIX, I103HABATENIbHBIX 3a71a4, BBIMOTHECHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJACHUE M MOCTYNKH CBOMX TOBAPHILEH C MO3UIMU HPABCTBEHHBIX U
PaBOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEICTBUI IOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKW U COCTABIISIOLIHE
OCHOBY JIJI TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI MIPUPOJbI, B3aUMOCBSA34X YEJIOBEKa C
MIPUPOTHOMN CPEJION, O pOJIM XMMHH B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMH TEKCTaMH, CIPaBOYHOU



JTUTEPaTypor, TOCTYIMHBIMH TEXHUYCCKHUMH CPEACTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 *XW3HU, OCO3HAHUE IOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTH  COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpallleHUu C
XUMHUYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodEeCcCHii U TpyJa pa3IudHOro poja,
yBaXCHHE K TPYJIy U pe3yJIbTaTaM TPYJIOBOH JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX  3HAHWM 10  XWMHH, OCO3HAHHBIH  BBIOOD
WHIAVNBUAYAJTLHON TPACKTOPHH MPOJIODKCHHSI 00pa30BaHUs ¢ YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEenTHON MpodheCCUOHAIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHLCS B MPOo(eCCHOHATBLHOM Cpeie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS :

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIIEHHE K MMPUPOJIe KaK UCTOUHHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CYIIeCTBOBAaHUS, INOHUMAHHUE IICHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXWYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBujI OE30IMIaCHOTO MOBEACHUS MPU PadOTE C BEIISCTBAMH, a TAKXKE B CUTYaIHIX,
YTPOXKAIOMINUX 3I0POBBIO M )KHU3HHU JIFO/ICH;

CITOCOOHOCTH MPUMEHSTH 3HAHMUsI, TOJIydaeMble MPU W3YUYCHUH XUMHH, IS
peILIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KyJIbTYpBl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHs MOCPEICTBOM METOJ 0B XUMUH,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanmpeaMETHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupOBaHUS MUPOBO33PEHHUS OOICHAYYHBIC ITOHATHS (3aKOH, TCOPHSI, IIPUHIIMII,
runoTe3a, (akr, cHcTeMa, TIPOIecC, HSKCICPUMEHT | JIPYyroe.), KOTOpPBIC
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIpeJAMETaX M ITO3BOJITIOT Ha
OCHOBE 3HAHMH U3 3THX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpPbIE 00ECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHITHN (BBIACTATH MX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTMMH MOHSTHSMHU), UCIOJIH30BAThH
MOHSITUSA JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB M SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICTYKTHUBHBIC, [0 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIC B XUMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opmylia U ypaBHEHHUE
XUMHUYECKOW peakiMu — MpU pelieHUuH y4eOHO-TT03HaBATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TMPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI TIO TPOBEPKE
NIPABIJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YYCHUYECKUX OJKCMEPUMEHTOB, yMEHUE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yNbTaT, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 MpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (OPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJIIpHAsT  JINTEpaTypa XUMHUUYECKOTrO COJAEp)KaHMs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BAHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOil aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY MpeacTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpamMMmami,
apyrumu popmMamu rpadukKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBATh B Tpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

yMEHUS 33]1aBaTh BOMPOCHI (B XO€ auanora 1 (W) AUCKYCCUH) MO CYIIECTBY
oOcyxmaeMol TeMbl, (OpMYyIHUpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yJjbTaTbl  MO3HABATEIbHOM
NESTENBbHOCTA B YCTHBIX W MHCHbMEHHBIX TEKCTaxX; JeNarh MPe3eHTAIUIO
PE3YNbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaTopHOi pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBATEIbCKONM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS
no3uiuit (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD), KOOPIAUHAIIMS
COBMECTHBIX JCHCTBHI, OINpEAeJIeHUEe KPUTEPHEB MO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHBIC YHUBepCAJIbHbIE y4eOHbIe 1eCTBHS:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
[O3HABATEIBHBIX 3a/]a4, CaMOCTOATEIBHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBI AJITOPUTM  JCHMCTBUM IPU  BBIIIOJHEHUM 33JaHUM C YYETOM
IIOJIyYE€HHsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsI, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBUM, crenuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 1O  TMOJYYECHUIO HOBOTO 3HAHWS, €ro HWHTEPIpPETAlUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalIUSIX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aToM, MOJIEKYIa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMUUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JIEKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT HUX mojoxkeHus:i B [lepuogmueckoit cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUs], 3aKOHa ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XHMMHMUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynna (b-rpynma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucremMa XuMuYeckux daementoB [l .
MenpneneeBay ¢ UYHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OIIEe YUCIO ANEKTPOHOB U
pacnpesiesieHUue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa MO (opMysie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE OIEPAllN MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alnio, KiaccudUKaIuio,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3yYEHHS CBOICTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BAaTh MpaBUJIaM MOJIb30BAHUSA XUMHUECKOM MOCYA0MH 1 1a00paTOpHBIM
o0opyoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BelleCTBAaMU B
COOTBETCTBHM C MHCTPYKUMUSIMH TIO BBIIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(BolopoZla W KHCJIOpOAA), MPUTOTOBICHUIO PAaCTBOPOB C OMNpPEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PAaCTBOPOB IIEIOYEH U
KUCJIOT ¢ MIOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHondTanent, METHIOPaHK

U Apyrue).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIINUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peaknud, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIEKTPOJHUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON PEaKIUM, NPEACIbHO IOMYyCTUMasi KOHUCHTpAIU
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyram, BUJ XUMHYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps/i MOHA MO XUMHUYECKOU (hopmyre, xapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyaTh TOHSATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTepUCTUKAaMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YWCIO DJIEKTPOHOB M pacmpenelieHne HuX To
AJNIEKTPOHHBIM CIIOSIM), OOBACHITH 00IHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COCIMHEHUH B Mpeenax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENUPUUECKUEe XUMUUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJISITh YPABHEHHS  DBJEKTPOJUTHYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMUYCCKUX TMPEBPAICHUN B Pa3TMYHBIX
YCIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIEeMEeHTa Mo (opMysie COeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TIO YPABHEHHIO
XUMHYECKOHN peaKinu;

COOJIOIaTh TIPaBHJIA TIOJIH30BAHM XUMUYECKOU MOCY0U U JTaDOpaTOPHBIM
o0opynoBaHMEM, a TakKe TpaBuUja OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIMSMU TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XAMHYECKUX OTIBITOB O TIOTYYEHUIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa U yrieKucioro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIN COCTAB PA3IMYHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM IMyTEM XJIOPHI-, OpPOMHI-, HOIHI-,
kapOoHat-, docdar-, cunmkar-, cyiabhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJI M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHBIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonrtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TOHATHS
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edso0.ru/7f41837c
Hroro no pazaeny 20
Pa3znea 2. BaxHeillune npeacTaBuTe/ I HEOPraHNYeCKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonarue o kucimorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

bu6mmoreka [{OK
3.1 XUMHYEeCKuX daeMenToB Jl. U. 7 https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoenue
aroma
XUMHYECKASA CBA3b.
3.2 OKXUCIIUTEITBHO- 8 bubmorexa HOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bu6moreka [IOK
)51 1
TOTO 10 pasaerny 5 https://m.edsoo.ru/7f41837c
PezepBHoe Bpemst 3 bubamorera LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMHYeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3IeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyIHinL. P https://m.edso0.ru/7f41a636
COETMHEHHS
OO01as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3oT, pochop u ux 7 1 Bubmmorexa LIOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. pos https://m.edso0.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro no pazneny 25



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

Pa3gena 3. Mera/ibl 1 UX COeTMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B ek 3 bu6mmoreka [IOK
' CILECTBA M MATCPHAIIBL B AKHSHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuun. Poss xumuu B 1 bubmmoreka [{OK
JKA3HU 4YesioBeka. Tena u BenecTna https://m.edso0.ru/ff0d210c
9 IlonsTre 0 MeTOMaX MO3HAHUS B 1 bu6moreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [JOK
oOparnieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Yuctele BemecTBa 1 cMecu. CriocoObl bubnuoreka [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI M MOTCIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJITBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cnoxHbIE BellleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mrieckas popmyna. Basentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENbHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOT0O bu6mmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemniecta. MoJib. bubmmoreka [{OK
Momnsipnasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMHUYECKHE SIBICHUSL. bu6moreka [IOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n yClIOBHsI POTEKAHUS bubnuorexa [IOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmmorexa [TOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
Knaccudukanus XuMuaecKux
18 €aKIHK (COCTMHEHUS, PA3I0KEHUS bubmorexa HOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O6o0enue u bubmmorexa [JOK
1 AT, Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonrtpomnsHas padora Nel mo teme bubnuoreka [IOK

«BelecTBa u XUMHYECKHE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucimopos — armeMeHT u bubmmorexa [JOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
®Ou3nveCcKrue U XUMHUYECKHE CBOMCTBA
22 KHCII0po/ia (peaklUy OKUCIIEHUS bubnuorexa LIOK
poJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcumax
Crioco6bl MoJTy4eHHus KMCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit a3 ekt xummueckon
24 peaKuru, MOHITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKIIHIX
TormmBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS yjca CIIocoObI c)aro bubmorexa TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[Ipaktrueckast padora Ne 3 o Teme
26 «ITonyduenne u cobnpanue bubmorexa HOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUCHUE €T0 CBOHCTBY»
97 Bonopon — aneMmeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKkue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bonopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mosTy4eHust BOAOpoa B bubnuoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuenne u codupanue BO0POIa bubmorera [JOK
Y . P AOpOAE, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €r0 CBOMCTBY
39 MossipHbIii 006EM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KoJIH4ecTBa
33 BEIIECTBA ras3a I10 €ro U3BECTHOM bubmmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienus o0bEMOB ra3oB 1o
34 ABHEHHIO PeaKI[UH¥ Ha OCHOBE bubmmorexa [OK
b "p . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkue U XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubnuoreka [JOK
pacTtBOpbl. MaccoBasi J10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas pabota Ne 5 mo Teme
38 «[IpuroroBiaeHne pacTBOPOB C bubnnoreka [JOK
onpeaeIEHHON MacCOBOM a0mei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonrtpomnbHas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCupUKaIus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XUMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX B bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHwMsI: COCTaB, KiaccuuKaIms, bubmmoreka [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne n XumMu4eCcKrue CBOKMCTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenne n XumMu4deCcKrue CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 cnocof(SLII) 10T ‘I)eHI/ISI XHMHquKHe bubmorera [JOK
N y ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padora Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edso00.ru/00ad9b7c
COCITUHEHUI
['eHeTn4eckas CBSI3b MEXKITY
48 KJIacCaMH HEOPTraHHYECKUX bubmotera [JOK
B p https://m.edsoo.ru/00ad9a50
COCAMHEHHMI
49 O06o0011eHre U cucTeMaTu3aus bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtpomnbHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHn"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIACCH(PUKAITUU

bubmuoreka [JOK

51 XUMHUYECKHUX djIeMeHTOoB. IloHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aK0H U
59 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYeCKUX 3eMeHToB /. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepronanl, TPYIIILI, TOATPYIIIEI bubmmorexa [TOK
PHOZLBL, TPYIHIBL, TOATPY https://m.edso00.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. M3oromst https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK
. bu6mmoreka [IOK
55 aToMOB 3JieMeHTOB [leproamaeckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 9JIEMEHTA T10 ero MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanueckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. [l bubnunoreka [JOK
N. MenaeneeB — y4€Hbli, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATETLHOCTh ATOMOB bubnuoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBsI3b bubmotera [JOK
https://m.edsoo.ru/00adac34
50 KoBaneHnTHas nonsipHast XUMHUYECKas bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnspHas 1 bubnmoreka [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenems okncneris . https://m.edsogru/OOadanS
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 httos:/m.e dsogru 100adb076
Kontponbnas padota Ned o teme
65 «Ctpoenne aroma. XUMHUYECKas 1 bubmmorexa [JOK
https://m.eds00.ru/00adb486
CBSI3b»
66 PesepsHblit ypok. O60011eHne 1 1 bubnuoreka [JOK
cUCcTeEMAaTu3aIys 3HaHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001meHue 1 1 bubnuoreka [JOK
cUCcTEMAaTu3aIys 3HaHUuH https://m.edsoo.ru/00ad9cb?2
68 PeszepBubIit ypok. O6001meHHE 1 1 bubnuoreka [JOK
cUCcTeMAaTU3als 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX deMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJIIEMEHTOB 1 bubmorexa [TOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xumMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpEHue u yriyoneHue 1 1
3HAHMI OCHOBHBIX Pa3esioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuaecKux 1 bubnunoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOM

7 €aKINH1 HOH}II’)[I/IC 0 TOMOTEHHBIX U 1 bubmmorexa [JOK
peakin. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX

8 IlonsATHe 0 XUMHUYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHHU. (I)aKTopBI, BJIHAOIINUC

https://m.edsoo.ru/00adc28c¢c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 ITOJIOKCHHUEC XUMHWYCCKOI'O

paBHOBECHs
9 OKucIuTeIbHO- bubmmoreka [{OK
BOCCTaHOBUTEIIBHBIE PEAKLIUN https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHYECKON
10 nucconuanuu. CHIIbHBIE U ClIa0bIe bubmmorexa [TOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 Wonnsle ypaBHEHHS peakIuii bubmmorexa [OK
M peaxt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 BIEKTPOIUTHYECKON https://m.edso00.ru/00add5d8
JIUCCOIALIIN
XuMHYecKre CBOMCTBA COJICH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOTUTHUECKOMN JUCCOIHAIIIT
14 IlousiTre 0 TUAPOIIN3E COJIEH bubnmorexa [JOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3anus bubnnoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas pabota No 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtpomnbHas padora Ne2 o teme
17 «QNEKTpoInTHYECKast bubnuoreka [IOK

Jucconuanysa. XUMHAYECKUe
pCaKknuu B paCTBOpaAx»

https://m.edsoo.ru/00addecO
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OO0mas XxapakTeprCTUKA TAJIOTCHOB.

18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE Bubmmorexa LIOK
PHMED https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CosisiHast KUCIIOTA,
19 XUMUYECKHUE CBOMCTBA, MOJTyUYEHUE brbmmorexa [OK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «ITomy4yeHre COJISTHON KUCITOTHI bubmorexa HOK
YR C07 ’ https://m.eds00.ru/00ade348
n3yudeHue e€ CBONCTBY»
Berurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHHA, €CITA OJINH bubmorexa [TOK
p ’ https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTeprucTHKa SJIEMEHTOB bubnuoreka [JOK
VIA-rpynist https://m.edsoo.ru/00ade64a
AmoTponHbie MOU(UKALIUN CEPBI.

23 Haxoxnenue cepol u e€ bubnunoreka [JOK
COCAMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0opoa, CTPOCHHE,

24 (I)Hznqecmi)e u XHI;/H/IquKHe bubmorexa HOK

~ https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢bu3nyeckre 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYUCHUA cepH0171 KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollei cpeabl
COCJIMHEHUSIMU CEPBI

Briuncienune MmaccoBou 10U

bu6mmoreka [{OK

27
BBIXOJa IPOAYKTa PEAKLIMU https://m.edsoo.ru/00adec8a
OO6mast XapakTepucTHUKa SJIEMEHTOB
VA-rpynmnsl. A30T,

28 acIpOCTPaHEHHE B IPUPOIE bubmorexa HOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeeab
(du3nyuecKre U XUMUICCKUE
CBOMCTBA
AMMHaK, ero puznyeckue u

29 XUMHUYECKHE CBOMCTBA, MMOJIYUEHNE bubmorexa HOK

’ y https://m.edsoo.ru/00adf004
Y IPAMEHEHUE
[IpakTrueckast pabora Ne 3 o Teme
30 «ITomyuyeHne aMMHaKa, H3ydeHHe bubmorexa HOK
y N - 13y https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas kuciora, e€ Gpusndeckue u bubnunoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 o0peHnii. XMMHYECKOE bubmorexa LOK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHMSIMH a30Ta
®docdop. Okcup dpocdopa (V) u

33 (boc:g)o pHaSI KI/ICJ‘I((I))Ta (b(blljm(qe)cxﬂe " Bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
34 Hcnonb3oBanue pochaToB B bubnuoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

Yraepon, pacipocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUUECKHE TTPOOIIEMEBL bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 VYronpHasg KUCI0TA U €€ COon
https://m.edsoo.ru/00ae006c
[Ipaktrueckast pabora Ne 4 o Teme
38 "ITosryyeHue yrieKkuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHayabHBIC TOHATHS 00
39 OPraHUYECKHUX BEIIECTBAX KAK O bubnmorexa [JOK
p Hl https://m.edsoo.ru/00ae054¢
COCIMHEHHSX yIiIepoaa
40 KpemHuuii u ero coequHeHN bubmmorexa [IOK
P a https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHemine https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI U UX COETUHEHUI
KonrtpomnbHas padota Ne3 o teme
N bubmuoreka [JOK
42 «BaxxHel11Me HEMETAIIBI U UX

COCOAHCHU A

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHWYCCKUX DJICMCHTOB —
MeTaIoB. MeTraiuindeckas CBsI3b U

bu6mmoreka [{OK

43
METAJUIMYECKasl KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMUYECKUM DS, bubmaorexa [IOK
P . P https://m.edso0.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue crocoOb! MOTyUYeHus
metaiuioB. Ciurassl. Berancienus
45 0 YPAaBHEHUSIM XUMHUYECKUX bubmaorexa LIOK
yp = https://m.edsoo0.ru/00ae1156
peaKIvii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 ITousiTre 0 KOPPO3HUU METAIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIE MEeTaJUIbI
1 https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJusg https://m.edsoo.ru/00ael14b?2
[IlenoyHo3eMeNbHBIE METATIIIBI — bubmuoreka [JOK
49 N N
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxneime coeqJUHEHUS KAJIbIUS bubmmorexa [IOK
4 H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3ALI[MSI
3HAaHUU
59 JKEcTkocTh BOABI M CIIOCOOKI e€ bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

53 "XEcTKOoCTEL BOIBI U METOALI €€ bubmmorexa LIOK
. https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuorexa [JOK
>4 AomuiHi https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTU bubmuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edso00.ru/00ae35e6
58 O06o01menne 1 cHCTEMaTH3aITHS
3HaAHUHN
[TpakTruueckast pabora Ne 7.
Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
59 .
3a7a4 1o teme «Baxkuelmune https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruncienus mo ypaBHEHHAM
XUMUYECKHUX PEaKIIUN, €CITH OJINH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COZCPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTa
peaxiuu
61 OO6o01IeHNEe U CUCTEMAaTH3 A
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxHennme MeTaJlibl U UX

COCOANHCHU A
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63 BemectBa 1 Marepuasl B 1 bubmuorexa [IOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY>KaroIlEe cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepsHbiit ypok. O60011eHne u 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edso00.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edso00.ru/00adb33c
68 PesepBHblit ypok. O60011eHne 1 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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