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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM POrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHuUsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha 0OCHOBE (efepaibHON pabouel mporpaMMbl BOCITUTAHUS
U C Yy4y€TOM KOHIEIMIHUMU TMpenojaBaHusi ydeOHOro rmpeamera «XuMUs» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
NpeayCMAaTPUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE I10
pazielniaM M TeMaM MPOrpaMMbl IO XHMHUH, OINpPENeNsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU CoZEpKaHuUs, PEKOMEHIYyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluXcs, ONpeAesIeT BO3MOXXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
00y4Yaromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00abHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYarOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTMYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
colepkaHusl  y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHNYeCcKOM XUMUU.

CtpykTypa coaepaHusi MporpaMMbl MO0 XMMUU C(HOpMUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHSTHH O XMMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl MO IPUHIUITY
MOCJIEIOBATENILHOTO 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
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOTHSS (DYHKIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOXKHOCTEN MPAKTUYECKOI0 IPUMEHEHHUSI U MTOJTYYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XMMHUU MPOUCXOIUT C MPUBICYEHUEM 3HAHUU W3
paHee HU3yYEHHBIX y4eOHbIX IpeameToB: «Okpyxaromuid mupy», «buonorusa. 5—7
KJIacCh» U «Du3uka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEeNIbHOCTHU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3a]a4ua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUHN, JOCTYIHBIX
0000ILIeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3bIka HAyKH, B MPUOOILEHUU K



HAyYHBIM METOJIaM TIO3HAHUS TP M3YyYCHHH BEIICCTB M XUMHUYECKUX PEAKIIUi, B
(GbopMHUpPOBAaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUN U X IPUMECHEHHUH B y4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUN MPABUJI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMU B TIOBCEHEBHOM KU3HH.

[Ipy u3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHe LI, KaK:

— ((opMupoBaHHE WHTEIUICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATCIBLHOMY IPHUHATHIO PEIICHUM,
CIIOCOOHOM aTaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
OoOy4JaroIMXCsd K CaMOCTOSTEIBHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecriedueHne yCIOBUM, CITIOCOOCTBYIOITUX MPUOOPETEHUIO 00yJaAOIITUMUCS
OIbITAa Pa3HOOOPA3HOUW JEATECILHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue OOIICH (YHKIIMOHATLHOW U ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSCHATb U OLECHUBATH SBIICHUS
OKpPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHHUU
XUMUH, IPUMEHATD UX MPHU PELIEHUHU MPOOJIeM B MOBCETHEBHOM KU3HU U TPYIOBO
NeSITEbHOCTH;

— ¢opMmupoBaHHuE Yy OOy4YalOIIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOI CpeIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUisS M HAMPaBICHHOCTH JaTbHEHUIIETO
o0y4eHHUsI.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YYCHHSI XUMUHU HA YPOBHE OCHOBHOT'O
obmero oOpa3zoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kitacce — 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 CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTE O MeTOAax MO3HAHMUS B XUMHUM. UHUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XUMHYECKHUX
31neMeHTOB. [IpocThie U ClI0XKHbBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢popmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUHU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUe U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PY/IOBaHUEM, U3YyUYEHUE U OINMCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHUX BEIIECTB, HaOJ0/IeHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAaCTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
OMMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPHUAOM Oapwsi, pa3ioKeHHe THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbITIApUBAHUE, AUCTWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MOBAPECHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEM MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BellecTBo. HaxokneHue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kwucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopud U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — amIoTponHasi MOAU(pUKAIUS KUCIOPOaa.



TernoBoit 3PQGEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHUE
BO3/lyXa, yCWICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOsI.

Bonopon —anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOKI TToTyYeHus. KUcIoTh
U COJIH.

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

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeKa. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCHJOB:  coyieoOpa3sytronie  (OCHOBHBIC, KHUCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonmyueHne oKCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMMN: MIENOYM UM HEPACTBOPUMBIC
ocHOoBaHMsl. HoMeHknatypa ocHOBaHu. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTH MetaiuioB H. H. bekerosa.
[lonyyeHne KUCOT.

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

['eneTnyeckas CBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAEPIKAHUS KUCIOPOa B BO3/yX€E, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTIMCAHUE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, paclo3HAaBaHHE W U3YYEHUE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BozamoxHo
MCITIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOACHIE 00Pa3I0B BEIIECTB KOJTUIECTBOM
1 ™momb, uccinegoBaHue OCOOEHHOCTEH pAacTBOPEHMsSI BELIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOJIOCHUE U3MEHEHHUSI
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpAJIM3alluy, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MEeTaJlla APYTUM U3 pacTBOPA COJIHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxkHenume Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

IHepuoanuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMenToB JI. U. MenpgeneeBa. CtpoeHne aTromMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENTBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUKM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XUMUYECKUX IIEMEHTOB /.
N. Menneneesa. Kopotkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctembl xumudeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyIIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOIa U TPYNIILI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  O0OJIOYEK aTOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuognyeckoil cuCTEMbI XUMUYECKUX
AJIEMEHTOB [UJIA Pa3BUTHA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

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

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS).

Mexcnpeomemmnnie ceasu

Peanuzamusa MexXnpeaQMeTHBIX CBS3€HM NMPU M3YYEHHM XUMHUH B 8 Kiacce
OCYILIECTBIISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOI'O IUKJIA.



OO0uue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIH (PaKT, TUIIOTE3a, TEOPUs,
3aKOH, AaHallu3, CHHTE3, Kiaccu(uKanus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, MOJIENb, SBJICHHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIBI,
pPaANOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUYECKUI 3apsj, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSIHME BEIECTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE37b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BemecTBo M xXUMHUYecCKasi peaKkuus

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XMMHUYECKUX 3J€MEHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaUs, KAJIbIH U UX COCTUHCHU N
B COOTBETCTBMM C TIOJIO)KEHHEM »djeMeHToB B llepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUJBI XUMHYECKOW CBSI3U. THIBI KPUCTATMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKON CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYeCKUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYaCTBYIONUIMX B PEAKIMU BEIIECTB, MO TeIIoBoMy 3(ddekrty, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYacTHIO KaTalu3aTopa). JK30- M SHJOTEPMHUUECKHE PEaAKIINU, TEPMOXUMUYECKUE
yYpaBHEHHSI.

[lonsitue o ckopocTH xumudeckoil peakuuu. [lonstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumuueckom paBHoBecuu. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW pEaKUUh U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKIHUU. CocraBiieHre  ypaBHEHMI
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJIB30BAaHUEM METOAa
3JIEKTPOHHOTO OajaHca.



Teopust AINEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATIEKTPOIIUTHI.
Kartnonsl, annoHbl. MeXaHW3M [IHCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHU4ecKoi cBs3u. Crenens auccounannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiu Ha MOHBL. [IoHATHE O THAPONH3E COJEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUIMYECKHX PEMIETOK HEOPTraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  DIIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, POIIECCa AUCCOLUALIUU KUCTIOT, 1IeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MaTEPHAIOB), MPOBEJACHUE OIBITOB, WJUTOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HMOHHOro obOmeHa (oOpa3oBaHUE oOcajiKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHME BOJbI), ONBITOB, WUIIOCTPUPYIOMINX HPUMEPHI
OKHUCJIUTENTbHO-BOCCTAHOBUTENIBHBIX pEaklMii (rOpeHue, peakiuu pasioKeHHUs,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4YEeCTBEHHBIX PEaKIMM HA UOHBI, PEIIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTrajibl M HX COeAMHEHUS

OO6mast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckrue CBOMCTBA MPOCTHIX
BEIIECTB — raJIoreHOB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeiCTBHE
C MeTaJUlaMH, HEMeTajUlaMu, Iesioyamu). XiiopoBojgopon. CosisiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJyYE€HHE, MpuMeHeHue. JlelcTtBue Xxjopa H
XJIOPOBOJIOPOJa HA OPTaHU3M 4YesioBeKa. BaxkHelme XJI0prIbl M UX HaX0XKICHUE B
IIPUPOJE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (PU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KMCIOPOJAa U Cepbl. AJNIOTPOIIHbIE MOAUDUKAIIMKM KHUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpbl KaK NMPEIACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NUYECKUe U XUMUYECKUE CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOc00a MOJNy4eHUsi CepHOl KucioThl. I[IpumeHeHune cepHOU
kucaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HuoH.
Haxoxnenune cepbl u €€ cOeNMHEHUNA B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro NPeJOTBPALLEHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPAHEHUE B MPHUPOJE,
(¢usznueckre U XuMH4ueckue cBoiicTBa. KpyroBopotT azora B mpupoae. AMMUak, €ro
(u3znuecKkre U XMMUYECKUE CBOMCTBA, MOJTy4YyeHue U npuMenenue. Colu aMMOHMS,
ux (pU3MYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHasl peakius Ha
MOHBl aMMOHMS. A30THasl KHCIIOTa, €€ NOoJydeHue, PU3MUEeCKHe U XUMHYECKHE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX Y0OPEHUH.
XUMHUYECKOE 3arps3HEHUE OKPY Kalolel cpefibl COENUHEHUIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HeHuEe BO3AyXa, MOYBbl U BOAOEMOB). docdop, amioTpornHbie
moaudukauuu Gocdopa, pusuvyeckue U xumuueckue coictra. Oxcupa docdopa
(V) u dochopuas xuciora, Gpu3MUECKHE U XMUMHUYCCKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHbIEC CTETICHN OKUCIICHUS. Y TIIEpOI, AJTIOTPOIHbIE MOIU(UKAIUH,
pacnpocTpaHeHre B Ipupoje, PU3nYecKue U XUMUYECKUe CBOMCTBA. AcopOiusi.
Kpyrosopor yrimepona B mnpupone. Okcuabl yriepona, UX (U3MYECKHE U
XUMUYECKUE CBOMCTBA, [EWCTBUE Ha JKHUBbIE OpPraHW3MbI, [OJyYCHUE U
HNpUMEHEHHE. DKOJIOTHYeCcKre MpoOJIeMbl, CBsA3aHHbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO TMOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3(dekT. YroibHas
KAciaoTa U €€ coid, UX (U3MYECKHEe U XUMUYECKHE CBOICTBA, MOIy4YEHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIBCKOM XO3SIICTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl MX IepepadoTku (OC€H3WH), UX POJIb B OBITY M IMPOMBIIIICHHOCTH.
[TonsiTie 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojaax — 1 ux
polM B JKH3HM 4YEIOBEKa. MarepuaapHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIYyYCHHE W
npumeHenue. CoennHennst KpeMHwust B mpupoje. Oo1re npeacTaBaeHus: 00 OKCUe
kpemaus (IV) u kpemaueBoii kuciaore. CHIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaxkHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

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



WX TPOTEKaHMsI, OMBITHI, OTpaxaromue (U3NYECKUEe U XUMUYECKHE CBOMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TATIOTEHUIOB), 03HAKOMJIEHHE C 00pa3aMu
ceppl W €€ COECNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAaHUE BHUEOMATEpPUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIMBaHUS caxapa MoJ| JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHOW peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MTpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MUYECKMMM CBOWCTBAMH a30Ta, gocdopa U UX
COEIMHEHU (BO3MOXXHO MCIOJIb30BaHUE BUIEOMATEpUAIoB), 00pa3liaMHu a30THBIX
u dochopHbIX ynoOpeHUl, moydyeHue, coOupaHue, pacro3HaBaHUE U H3yUYCHHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBCHHBIX pEaKIMi Ha HOH aMMOHHUS U
dochar-uoH uW U3yyeHHWE TPUZHAKOB WX TNPOTEKAHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3YUYCHHE MOJCICH KPUCTAIMYECKUX pPeIIETOK anamasa,
rpaduta, (QyuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aJcOpOIMH PacTBOPEHHBIX
BEIIIECTB AKTHBUPOBAHHBIM YyTJIEM M YCTPOMCTBOM MPOTHUBOra3a, IOJyYCHHE,
cobupaHue, pacrio3HaBaHWE U M3yYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a, IMPOBEJICHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT U CUJIMKAT-UOHBI U W3YUYCHHUE MPU3HAKOB MX
OPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIMEH CWIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaHellne HeMeTaulbl U HX
COEUHEHUS.

MeTausibl M X COeIMHEHHUS

OO61mast XxapakTepuCTHKa XMMHYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHHU
ux mnoynoxeHuss B Ilepumogmueckoit cucreme xumuyeckux isiaemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJNIMYECKass  pemérka.  DJIEKTPOXUMHUYECKUH  pAal
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamioB. Oomme
CrocoObl TMoNydeHus: MeTayioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[IlesrouHble MeTauIbL: MOJIOKEHUE B [leprnoandeckoil cucTeMe XMMUYECKUX
anemenToB JI. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUAPOKCUABI HaTpus M Kanug. l[IpuMeHeHue MIeTOYHBIX METAIJIOB M HX
COEMHEHU.

[[leoYHO3EMENBHBIE METAJUIBI MAarHM W KaJbLUW: TIOJIOXKEHUE B
[Tepunognueckoil cucreme xumuueckux 3emenToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxoxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaublusl. Baxkueliue coefuHEHUs Kaiblus (OKCU, TUIPOKCU]I, cOu). ZKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTpaHEHHUS!.

AJIFOMUHMI: TIOJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AM(OTEpHbIE CBOMCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cucreme XMMHUYECKUX 3IE€MEHTOB /I,
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA kene3a. 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, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl WM HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha HOHBI: MArHUS, KaJbIHs, ATFOMUHKS, ITUHKA, xkere3a (I1)
u xene3a (1), menu (Il), HaGmromeHre W oONMMCaHUE TMPOIIECCOB OKpAITUBAHUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA aTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3a7ad Mo teme «BaxHelmue
METaJUIbl U UX COEAUHEHUSD.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemectBa m Marepuasibl B NOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momoinb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKaroIlell cpeabl (MpefenbHas I0MyCTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumMun B pemieHuH 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmnnie ceasu

Peanuzamusa MexXnpeaqMeTHBIX CBSI3€M NMPU M3YYEHHM XUMUH B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIIEIBbHBIX IPEAMETOB
€CTECTBEHHO--HAY4YHOI'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYUYHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOT U, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, ©30TOIIbI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, MIPOBOHUKH,
MONYTPOBOJHUKH, JTUDIIEKTPUKH, (POTORIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOpP, paCTBOPUMOCTD, KPUCTALTUIECKAs
peméTKa, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dortocuHTe3, nbIxanue, Ounocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI00PEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IBI, TOJIE3HBIC
HCKOIIaeMbIC, 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€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00YyUYaIOIIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIEeIOBATEIbCKON, TBOPYECKOM W  JIPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JAESITENIbHOCTH TpHU
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPHILEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI IOCTYNKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH U COCTABIISIOIIUE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI MNPUPOJbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOI0IaeMbBIX TMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABICHHOCTH W YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpallleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodEeCcCHii U TpyJa pa3IudHOro poja,
yBaOXCHHE K TPYJIy U pe3yJIbTaTaM TPYJIOBOH JACATEIHBHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX  3HAHWK 10  XWMHH, OCO3HAHHBIH  BBIOOD
UHAVUBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBECHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHelmHoN nMpodecCuOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HICTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTel WX pelIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC OHATHS (3aKOH, TEOPHS, TPUHIIHII,
rumnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT W JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYEOHBIX TpEeIMeTax W TO3BOJISIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: paCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACTATH MX XapaKTEepPHBIE
MPU3HAKU, yCTaHABIWBATh B3aMMOCBS3b C JAPYTUMHU TOHSTUSMH), WCIOIH30BATh
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U ypaBHEHHUE
XUMHUYECKOW peakiMu — MpU pelIeHUH y4eOHO-IT03HAaBATEeNIbHBIX 3371a4, C YUYETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBbIE CBS3M U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUIIOTE3BI IO TTPOBEPKE
NPAaBIJIBHOCTHU BBICKA3bIBAEMBIX CY>KICHUM;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 W3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

YMEHUE UCHOJb30BaTh M AaHAJIU3UPOBATh B Ipouecce ydyeOHOU W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

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

YMEHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yJjbTaTbl  MO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOU pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKOM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONINX MpoOJieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAeJIeHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHBIC YHUBepCAJIbHbIE y4eOHbIe 1eCTBHS:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
IIO3HABATEIBHBIX 3a7a4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOIO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, MPEylaraéMble B yCIIOBUU 3a/1aHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYarOIMMHUCA HAay4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeUcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATENBHOCTA 10  TMOJYYECHHIO HOBOTO 3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

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

JOJKHBI 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 MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUs], 3aKOHa ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuogmdeckoit
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(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

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

IIPOTHO3UPOBATH 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,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS 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 OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUYECKUU
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
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (PopMys
BEILIECTB U YPABHEHHI XUMUUYECKUX PEAKIIUN;

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 U CHEMU(PUUECKUEe XUMUUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
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 JOJII0 XHUMHYECKOTO »JJIeMEeHTa Mo (opMyse COeIUHEHUS,
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-, cyiabdar-, THIAPOKCHJI-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 IPUYMHHO-
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

KoHTpoJbHbIE

IIpakTH4eckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837¢c
YeJIOBEKa
12 BemecTBa n xumuueckue 15 1 bubnuorexa [JOK
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
59 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
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
IIepunonnueckas cucrema

bu6mmoreka [{OK
3.1 XUMHYEeCKuX daeMenToB Jl. U. 7 https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoeHue
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 bubamorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Kontpoiasbubie | 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 bubmmoreka [{OK
' 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
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipeamer xumun. Posib Xumuu B KU3HH 1 bubnuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAX TTO3HAHKS B XUMUHU 1 bubmorera I[JOK
A https://m.edsoo.ru/ff0d227e
[IpakTiueckas padota Ne 1 «[IpaBuna paboTsl
3 B JIaOOpaTOpHUH U MPUEMBI OOpaIICHUS C 1 bubmorexa [TOK
patop P patt https://m.edsoo.ru/ff0d23dc
Jab0paTOPHBIM 000PYTIOBAHUEM)
Uuctele BemecTBa 1 cMech. CriocoObl bubnuorexa [JOK
4 . 1
pasaeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmmorexa [TOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBI M MOTCIYIIH https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XAMHUYECKHUX 3JIEMEHTOB 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
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubnuoreka [IOK
10 X .B
nMudeckas popmyiia. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMUYECKHUX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMAYECKOTr0 JIeMEHTa B bubmmoreka [IOK
COEMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monb. Mosipaast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHUSL. bu6moreka [IOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yClIOBHsI POTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koandecTBa, MacChl BEIIECTBA bubnuoreka [JOK
10 YPaBHEHUSIM XUMHUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIecKuX peakiuii
18 (coenmnHeHHUsI, pa3JIOKEHUS, 3aMEIICHHUS bubmorexa HOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O600ImeHE 1 bubmorexa HOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3allusl 3HaHUI
20 KonrtpomnbHas padora Nel mo teme bubnuorexa [IOK
«BellecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. Cocra Bo3ayxa.
o w bubmuoreka [JOK
21 Kucnopon — a5eMeHT u pocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHUCJIOpO/Jia (peaKkIuu OKUCIICHUS, TOPEHUE) bubamorexa LOK
poza (peartt - TP ' https://m.edsoo.ru/ff0d4614
ITousatue 06 oxkcugax
Crioco0bI MOJTyYeHHUST KHCIIOPOIa B
23 J1a00paTOpHUH U IIPOMBIILIEHHOCTH bubmmorexa [TOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoit 3 PexT XUMUIECKOI peakIuu,
24 IIOHATHE O TEPMOXUMHUYECKOM YPaBHEHUHN bubmmorexa [TOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHYCCKHAX PEAKIIHIX
TormmBo (HedTb, YTOIb 1 METAH).
25 3ar ${3HeI-EI/Ie(1];OS o a, CIocoObI iro bubmorexa T[OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktruueckast pabora Ne 3 o Teme
26 «[Tonydyenne u coOupanue KUCIOPOaa bubmmorexa TTOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBOMCTBY
97 Bonopoa — anemMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkue U XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [{OK
29 I1
OATHE O KHCTOTaxX 1 CoIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl osty4eHus BOAOpoa B bubnuoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
ITpaxtrueckas padora Ne 4 o Teme
31 «I?Ion YyeHHue 1/112061/1 aHue BOJOPOJIa bubmotera [JOK
y . p AOPOAa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEeHHE €r0 CBOMCTBY
b K
32 MossipHblil 00bEM ra30B. 3ak0oH ABOTaIPO nommorexa [10

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMYECTBa BEIECTBA

33 rasa Io €ro U3BECTHOMY KOJUYCCTB bubmmorexa HOK
n Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Beruncnenus 006EMOB ra3oB 10 ypaBHEHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LHOK
peakt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3znvecKkue U XMMHUYECKHUE CBOMCTBA BOJIbI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 06 bubnuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hacbienasie u
37 HeHAaCBIIIIEHHBIE pacTBOPEL. MaccoBas 101t bubmorexa LOK
P Pl https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[IpakTrueckast pabora Ne 5 o Teme
38 «IIpuroToBieHne pacTBOPOB C OMPEACTEHHOMN bubmorexa [TOK
p N B p p e https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIell paCTBOPEHHOT'O BEIIIECTBA
39 KontposbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKkcuapl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorera [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne nu XUMHUYECKHE CBOWCTBA bubnuorexa [IOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca
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m Kucnotsr: cocraB, knaccudukanus, bubmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 Tlonydenue n XxuMu4eckue CBOMCTBA KUCIIOT bubmmorexa [TOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIATypa, COCOOBI bubnuotexa [JOK
MOJyYECHUSI, XAMHUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTnueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas cBs3b MEXKy KiIacCaMu bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O00011IeHIE U CUCTEMATH3ALMs 3HAHUN
B H https://m.edsoo.ru/00ad9cb?2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPraHUUYECKUAX bubmmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHNI
[TepBbie MONBITKHM KIacCUpUKAITIT
51 XUMHUYECKHX dIeMeHTOB. [loHsTre o rpymmax bubmorexa LHOK
’ py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepunoanueckwuii 3akon u [lepuoanaeckas
52 cHUcTeMa XMMHYECKUX anemeHnToB J[. U bubmnorexa [JOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuonpl, rpyHIsl, TOATPYIIIEI Eubmiorexa OK
PHOZRL TPY » HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atToMoB. CocTaB aTOMHBIX SIJIED. bu6mmoreka [JOK

30To18!

https://m.edsoo.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

bubnuoreka [IOK
I1 % .N.
95 anemeHToB Ilepuonnueckoit cucrtemsr /| https://m.edsoo. ru/00adagbe
Meunneneena
XapakTeprucTUKa XUMHIECKOTO DIIEMEHTA TI0
56 ero nonoxkeHuro B Ilepuonnyeckoi cucreme bubnmorexa [TOK
proa https://m.edsoo.ru/00ada824
. N. MenneneeBa
3nauenue [leproauyeckoro 3akoHa st
pa3BuTHA HayKu U npaktuku. 1. 1. bubnuorexa [JOK
57 ..
MenneneeB — y4€HBIN, NTEIaror U https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIIEKTPOOTPHULIATENBHOCTh AaTOMOB bubnuorexa [JOK
58
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 Honmast Xumuseckas czp https://m.edsoo.ru/00adac34
60 KoBanienTHAs MOApHAsT XUMHUUYECKAS CBI3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBasienTHAs HEMOIApHASL XUMHUYECKAS CBI3b Eubmiorexa HOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens okuceHis https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmnorexa [JOK
peaKtt https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Eubmiorexa OK
https://m.edsoo.ru/00adb076
65 KontponbHas padora Ne4 o reme «CtpoeHue bubnuorexa [IOK
aToMa. XUMHUYecKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IeHue 1 bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00adb33c¢
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67 PesepBHeiit ypok. O6o01IeHHEe U 1 bubnmoreka [JOK
cucTeMaTru3anus 3HaHUH https://m.edso00.ru/00ad9ch2
68 PezepBHblit ypok. O000mmeHue u 1 bubnuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Nen/m | Tema ypoka Konrpoiabnbie | IlpakTHyeckue op
Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leprnonnueckas
1 cUCTeMa XMMHUYECKUX AnemMeHToB [[. U 1 bubmorexa HOK
o https://m.edso00.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P P https://m.edso00.ru/00adb6h6
TIEPUOJIOB
3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn XuMH4ueckoil CBSI3U U THIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme
5 «IToBTOpeHue u yriyoiaeHne 3HaHUHA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»
5 Knaccudukanus XuMHYeCKUX peaKlUii o 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKON PEAKITHH.
7 [ToHsATHE O TOMOT€HHBIX M I'€TEPOTr€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[loHsATHE 0 XUMUYECKOM PABHOBECHHU.
8 @®akTOphl, BIUAIONINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O0 PAaBHOBECHS



https://m.edsoo.ru/00adb59e
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9 OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON JUCCOLMALNY. bubnuorexa [JOK

10
CunbHBIC U CITA0BIC AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe YpaBHEHHS peaKIHil bubmorexa HOK

yp peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIOT ¥ OCHOBAHUM
12 B CBETE IIPEACTABICHUI 00 bubnmorexa LOK
p N https://m.eds00.ru/00add5d8
AIEKTPOTUTHUECKOMN JUCCOIHAIIITT
XUMHUYECKHe CBOMCTBA COJICH B CBETE
13 MPpEeACTaBIEHUH 00 DJIEKTPOIUTHIECKOMN bubmorexa HOK
pelt P https://m.edsoo.ru/00add8b2
JIACCOIAIIN
14 [TonsiTHEe O THApPOIN3E coei bubmorera I[JOK
P https://m.edso0.ru/00add9d4
bu6moreka [IOK
15 O06o01meHne 1 cHCTeMaTH3alKs 3HAHUH
Hl . https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padora Ne 1. «Pemenne bubnuorexa [JOK
SKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
KontposbHas padota Ne2 o teme

17 «DIEKTPOIUTHYESCKAS AUCCOLMAIINS bubmorexa HOK

P g HHAI. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO1as XxapakTepUCTHUKA FaJIOr€HOB. bubnunoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopogopon. ConsiHast KUCIIOTA,

P P N bubmuoreka [JOK

19 XUMUYECKHUE CBOMCTBA, MOIYUYEHUE,

MNPHUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o reme

bubnuoreka [IOK

20 «IToryyeHHe COIIHON KUCIOThI, H3YUCHUE
N yu Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMUUYECKHX
21 €aKIIMi, €CJIM OJIUH U3 PEareHTOB JaH B bubmmorexa TOK
PEaKTIHH, A P A https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapaktepucTuka 31eMeHToB VIA- bubnuoteka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOTU(DUKAITIU CEPBI.
23 HaxomIZIeHne cephul H(beé coezmHer:mﬁ B bubmorexa T[TOK
P ’ https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CEPhI
CepoBoaopo/i, cTpoeHHe, PU3NIECKUe U bubnuorexa [JOK
24 o
XUMHYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (br3UYeCKre U XUMUYECKUE CBONCTBA. bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlny, JIeXkKaIIle B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOCO0a MOTy4YCHHS bubnuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolen cpesibl COeAMHEHUSIMHU CEPhI
97 Brruncnenue maccoBoii J0IM BBIXOJa bubmuoreka [JOK
MPOAYKTA PEaKLINKU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
)8 rpynnsl. A30T, pacipOCTpaHEHHE B bubnuoreka [IOK
npupoje, Gu3nyeckre 1 XuMHUECKUe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AmMuak, ero Gpu3n4ecKue 1 XMMUYEeCKHe bubnuorexa [IOK

CBOﬁCTBa, MOJIYUCHHUEC U IPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o reme

bubnuoreka [IOK

30 «ITonyuenne aMMHaKa, U3y4eHHE €ro
. g Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS

32 B KQY€CTBE MUHEPAIbHBIX YIOOPEHUN. bubnuoteka [JOK
XHWMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH https://m.eds00.ru/00adf518
Cpenbl COeTMHEHUSIMHU a30Ta
®docdop. Oxcua pochopa (V) u pochopnas

33 KHCIIOTa, (GU3HYECKHE U XUMHUECKUE Bu6mmorexa [IOK

L https://m.edso0o.ru/00adf68a
CBOMCTBA, MOTyYEHUE
Hcnons3zoBanue ¢pocdaToB B Ka4yeCTBE
34 MUHEPAJIBHBIX VIOOpEHUN. 3arpsi3HEHNE bubmmorexa LOK
P . YAOOP - TP https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu

35 Yraepon, pactipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(br3UYecKre U XMMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcugpl yraepoaa, ux pusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHUE bubnuoreka [JOK
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM YTJiepoa https://m.edsoo.ru/00adfebe
(1v)

37 VYronbHasg KUCIOTa U €€ COTU bubmorexa HOK

https://m.edsoo.ru/00ae006¢
[IpakTueckas pabota Ne 4 mo Teme
| bu6mmoreka [JOK
38 [losydyeHnune yraekucioro rasa.

KavecTBeHHas peakius Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e
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[TepBoHauabHBIE TOHATHUS 00

39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX yIJIepoaa
40 Kpemnuuii u ero coenunenus bubnmorexa [TOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas pabota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«Baxueitie HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCMHEHHUS
KonTponbhas pabota Ne3 no teme

42 «Baxmnennne HeMeTaJJIbl i UX bubmorera I[JOK

https://m.edso0.ru/00ae0el8
COCIMHEHHUS
OO6mrast XapaKTepuCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METaJLUIOB. MeTannuyeckas bubnuorexa [JOK
CBSI3b M METAJUTMYECKAs KPUCTAIUIUYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBAa METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUHN Pl HAPSDKCHUMA bubmorexa HOK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO61ue crnocoObl MOTyYeHUS! METAJLIOB.

45 CmuiaBbl. Beruncnenus no ypaBHEHUsAM bubnunoreka [JOK
XUMHYECKUX PEaKIUuid, €CIIM OJUH 13 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 ITonsTHE O KOPPO3UM METAIIIOB Bubmorexa LIOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [Henormbie MeTantE: https://m.edso0.ru/00ae14b2

bu6mmoreka [JOK

48 OKcHbl ¥ THAPOKCUBI HATPUSA U KU

https://m.edsoo.ru/00ae14b2
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IlemouyHO3eMENbHBIC METAIIBI — KAIbIUN U

bubmuoreka [IOK

49
MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueiime coe fuHEHUS KaJIbIA bubmmorexa [TOK
o H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U cUCTEMATH3AINS 3HAHUN
bubmmoreka [{OK
52 JKEcTKOCTh BOJBI M CIIOCOOEBI €€ YCTPaHEHUS
a yerp https://m.edso0.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI U METOALI €€ bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6moreka [IOK
54 AOMUHUT
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBONCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 conr kene3a (1) u bubnuoreka [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0001IeHEe U cUCTEMAaTU3aLNs 3HAHUN
[IpakTuueckas pabota Ne 7. Pemenue
59 DKCIEPUMEHTANILHBIX 3a7a4 10 TEME bubmnorexa [JOK
p . a https://m.edsoo.ru/00ae3de8
«Baxkneinine MeTamIbl U UX COETUHEHUS
Brruncnenus o ypaBHEHUAM XUMHUYECKUX
€aKIMii, eCJIM OUH U3 PEarcHTOB JaH B
60 E36LITK€ WU COJIE )KI/ITI:'I HMECH bubmorexa [JOK
s1ep . p ’ https://m.eds00.ru/00ae1750
BrrunciaeHuss MaccOBOM [OJIM BBIXOAA
MIPOYKTa peaKiuu
61 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
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KonrtponsHas padora Ne4 o teme

62 «Bakuen1me MeTajUIbl U UX COCIUHEHUS !
63 BeniecTBa u marepualibl B IOBCEAHEBHOM 1 bu6mmoreka [{OK
JKA3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsAI3HEHNE OKPYKAIOIIEH 1 bubnuotexa [JOK
cpeapl https://m.eds00.ru/00ae4270
65 Ponp XxvMuu B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK
npobaem https://m.edsoo.ru/00ae4270
66 Pe3epBHbIit ypoK. O6o6£ueHI/1e u 1 bubnuoreka [JOK
CHUCTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001meHrE 1 1 bubnuoreka [IOK
cUCcTeMAaTU3alys 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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