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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPETOJaBaHus YICOHOTO TIpeIMeTa « X UMHUSI
B 00pa3oBaTeNbHbIX opranu3aiusax Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Ma€T TPENCTABICHHWE O TIEJAX, OOIIEH CTpaTeruu
0o0yueHHUsl, BOCIUTAHMS W Pa3BUTUS OOYYaIOIMUXCS CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBIMBAaET  00s3aTelbHOE peIMETHOE coJiepKaHue,
IpEeLyCMaTpUBacT pACIPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM U TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
Ka4ueCTBECHHBIC XapaKTePUCTUKHU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh H3YYEHHUS XUMHU C Yy4€TOM  MEXMPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OOyYalomuxcsi, OMNpeAeNseT BO3MOXHOCTH TpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3ysibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIEH M3yUeHHUsl TIpeMeTa U OCHOBHBIX
BUJIOB Y4COHO-ITO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mnpejacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib UTparoT (POpMUpPYEMbIE XUMHEH MpPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€3011aCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011l U (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B PO ECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCSl;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJOTMYECKOE
00pa3oBaHUE 00yYAIOIITUXCS.

JlanHble HampaBieHUs B OOyYE€HUM XUMHUU OOECIEUHBAIOTCS CHELH(PHKOMA
COAEpKaHusi  yuyeOHOro MpeAMeTa, KOTOPBIA  SABIAETCS  MEJaroruyecku
alaliTUPOBAHHBIM OTpa)KEHHEM 0a30BOM HAYKH XMMUU Ha ONPEAEIEHHOM 3Talle e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYANBHBIX MOHSITHH XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMMBIX IOHSATUN
OpraHNYeCKON XHUMHMH.

CrpykTypa copepxaHusl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepKaHue CKIAAbIBAETCS U3 CUCTEMBI
IOHATHM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonnueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUs O CTPOECHUHU aTOMa U XUMHUYECKOH CBA3H;

— TMPEACTaBIECHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO
YPOBHSL K JpYromy, BBIIOJNHAS (YHKUMU OOBSICHEHHS W IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEM NPAKTUYECKOTO NMPUMEHEHMS W IIOIYYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU CIIOCOOCTBYET  (POPMUPOBAHUIO
IIPEICTABIICHNUS] O XMMUYECKOM COCTABIIAIOIIECH HAYYHOW KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHUEM
3HAHUW W3 paHee HU3YUYEHHBIX YYEOHbIX mpeamMeToB: «OKpyXKaromuid MHUPY,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

ITpy u3yyeHUH XUMUM MHPOUCXOIUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAyKH KakK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4yeOHOrO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HaHUW — BaXKHEUIIUX (PAKTOB, MOHITHIM, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYNHBIX O00OOIIEHUIT MHPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKd, B
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OpUOOIIEHUM K HAy4yHbIM METOJaM I[IO3HaHUS TMpPU H3YyYEHUU BEUIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEI0BATENbCKON
JESITEIbBHOCTH, OCBOCHHHM NpPaBHJI O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YE€HHE MPUOOPEIH TaKue 1eNH, KaK:

— (dopmupoBaHWE WHTEIUICKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTb OOy4YeHUsT Ha  CHUCTEMaTHYEeCKOE MpUOOIIEeHUE
o0yyJaroumxcsi K CaMOCTOSATENbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPa3HOM JAESITENIbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHCI€ YMEHHUU OOBSICHATH M OICHUBATH SIBJIICHUSA
OKPY’KaIOILIET0 MHPA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBbIE MPU W3YUYEHUU
XUMUHU, TPUMEHATh MX MPU PEIICHHH MpoOJeM B TOBCEIHEBHOW KU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHUMAaHUSI LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HSKOJOTHYECKU
1[€J1eCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAaHEHUS CBOETO 310POBbS U OKPYKAIOIIEW IPUPOIHON CPENBL;

— pa3BUTHE MOTHBAllMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis W HANpaBJIEHHOCTU AAJbHEUIIEro
00yueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanmsi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEP/KAHHUE OBYUEHUA
8 KJIACC
Paznen 1. IlepBoHavaibHble XUMUYECKHE MIOHATHS

[Ipeamer xumuu. Posib XUMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O MeToAax Mo3HaHMsS B XUMHH. UHCTbIe BEIIECTBA U CMECH.
CriocoObI pa3eieHusi CMECeil.

ATOMBI W MOJICKYJbI. XHUMHYECKHE dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAsE aTOMHAas —Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMUYECKOTIO 3JIEMEHTa B
COEMHEHUH.

KonuuectBo BemectBa. Monbs. MoisipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COECAUHCHUM.

dusnyueckne U XMMUYECKUE SBJICHUS. XUMUUYECKasi peakius v e€¢ MpU3HAKH.
3aKOH COXpaHEHHWs MacChl BeEIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEeaKlni (COSTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/IOH, MpaBujiaMu paboThl B JIAOOpAaTOpPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJTHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTMICaHUE TPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3ioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JIEICHHs] CMECEH: C MOMOINBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHIISAINSA, XpoMaTorpadusi, mMpoBeeHNE OYUCTKH TTOBAPEHHOU
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTFOCTPUPYIOIIETO0 3aKOH COXPAHEHWsSI MAcCChl, CO3JaHHUE MOJeNIed MOJIeKYII
(IIapOCTEePKHEBBIX ).



Paznean 2. Ilepuoguyecknii 3akon u [lepuoanyeckas cucrema
xumn4yeckux 1emMeHToB /. U. MenaeneeBa. CtpoeHue arToM0OB. XMMHYECKAs
cBsA3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIINH

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y TUAPOKCHUBL.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U.  MengeneeBa. KopoTkomepuonnas ¢ JJIuHHONEpUoAHas  (HOpMBI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [. 1. MenneneeBa. [leprobl
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA T10 ero nojoxeHutro B llepuonnueckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUYECKUX
QJIEMEHTOB Ul pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — yudéHbl U
IrpakKIaHUH.

Xumuueckass cBs3b. KoBajieHTHas (MoJisipHass M HENOJSpHAas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 1EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIICHUSI. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHUE
IUAPOKCUIA LHMHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliuy pasioKeHHsl, COEUHEHU).

Pa3znen 3. BaxkHeiilne npecTaBUTe Il HEOPraHNYeCKUX BeleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT U MpOCTOE
BemecTBO. Haxoknenwe kucimopoga B TpUpoAe, (PU3WyYecKkne M XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenme kucmopona. CrocoObI
NOJIy4eHHUs] Kuciopoda B JjabopaTopuu W mpoMmblluieHHOCTH. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporHas MoAupUKaIUs KUCI0poaa.



TemnoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpylieHne 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpoctoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
Hacelennsle M HEHACBIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpOB B IpupoZi€ U B KU3HU 4desioBeka. KpyroBopor Boabl B IPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  coieoOpa3yroniie  (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue M XUMHUYECKUE
CBOMCTBA OKCUIO0B. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[lony4yeHue KHACIIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coObupanue, pacmo3HaBaHWE MW W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PACIO3HABAHUE M H3y4YCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcugoM meau (II)
(BO3MOXHO HCIOJIb30BaHUE BHAEOMATEpUaioB), HaOIOAEHNE O0Opa3lOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEILECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHUAIIOB),
UCCJIEIOBaHNE O0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M ILEIOYEH,
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u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHW, BBITECHEHHE OJHOTO METAJIa JIPYTHMM W3 PAacTBOpa COJM, PELICHUE
AKCHEPUMEHTANIbHBIX 33/lad 1Mo Teme «BaxkHeillne Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

MexnpenMeTHbIE CBSA3U

Peanuzanns meXnpeaMETHBIX CBSI3€M NMpHU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH ISl OTEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEeHHO-HAY4YHbIE MOHATHUS: HAay4dyHbIH (akT, rumnoresa, Teopus,
3aKOH, aHaiu3, CHUHTE3, KiIacCUPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIBI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, I'a3, (PU3MUYECKUE BETUUYUHBI, €IUHUIIbI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

Pa3zgen 1. BemecTBO M XMMHYecKasi peaKkIus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX IEPUOAOB, KaIHs, KaJIbIMs M HX
COCIMHEHMI B COOTBETCTBUM C IIOJIOKEHUEM JJeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHUYECKOW CBA3U. THIBI KPUCTAITIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XMMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEINIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTENEHEH OKHCIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
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YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLNIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMH,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peaKuum. CocraBiienue YPaBHEHUM
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH C  HUCIOJb30BAHMEM  METOAA
AJIEKTPOHHOIO OanaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHuueckoil cBa3u. Crenenp qucconuanuiv. CUibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOTUTHYECKOU
nuccoruanyu. KauectseHHble peakunu Ha HOHBL. [IoHSATHE O rUapOIn3e CoNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaIOB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopua HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTHA CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOTHOCTH
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUALMU KHCJIOT, ILIEJI0YEe H  COJEHn
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MAaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIJIEJICHHE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropenue, peakiuu pasfioKEHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEUICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

Pa3nen 2. HemeraJsIbI M UX cOeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA Ha NpUMEpe  XJopa
(B3auMoOJCHCTBUE C MeETa/llaMH, HEMeTajulaMH, IeJoYyaMu). XJIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JleiicTBue



XJIOpa M XJOPOBOJOPOJA HAa OpPraHU3M 4YeloBeKka. BakHelime XJOpuibl U HX
HAXO0XKJEHUE B IPUPOJIE.

O6mast xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CtpoeHune u (U3MUECKUE CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMU4yeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3UUYECKUE U
XUMUYecKrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NUECKHe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
OpEICTaBUTEN Kjlacca KHCIOT M crheuuduueckue). XUMUUYECKHE pPEaKIHH,
JeKale B OCHOBE IPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucimoThel. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEaKLMs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHYECKOE
3arps3HEHUE OKPYXKAIOLIEH Cpelapl COCAVMHEHUSIMU CEPbl (KUCIOTHBIE JIOXKAM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEA0TBPAIICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHE B MPHUPO/IE,
busnyeckue u xumMuueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
duznyecKkne 1 XMMHUYECKHE CBOMCTBA, OJyyeHue U npuMenenne. Conn aMMOHUS,
uX (pU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYEeCKue U XUMHUYECKUE
cBoMicTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT W  crheruduuecKue).
Hcnonb3oBaHuEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKPYXKarollei cpepl COeAMHEHUSIMH a30Ta
(KUCTIOTHBIE NTOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaoTa, Pu3NIeCKUe U XUMHUIECKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPESHUI.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACHIpPOCTpaHEHUE B NpHUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupone. OKCUIbl yriiepoaa, ux
¢usznyecknue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJOTMYECKHE MpPOOJIEMbl, CBA3aHHBIE C OKCHUAOM
yraepoaa (IV), rumore3za riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecKrue U XMMHUYECKHE CBOMCTBA,
noJiydieHrue W mnpuMmeHeHne. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.
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[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MOPUPOAHBIA ra3, He)Tb),
OPOAYKTHl WX mepepaboTku (O€H3MH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OCJIKaX, YrJIeBOJax — U MX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPTaHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHUS KpemHus B mpupozae. OOmme mnpenacraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKalOIIMe (PU3NUECKHME U XMMHYECKHUE CBOMCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HaKOMJICHHE ¢ oOpaslaMu XJOpUIOB (TAJOreHHUIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaOIOJeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEpUAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yA0OpEHUid, MOTyUeHHE,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaka, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXXKHO ~ HCIOJB30BAHME  BHUJEOMATEPUAIIOB), U3ydeHue  Mojelsen
KPUCTALUTMYECKUX peIETOK anMasza, rpaduta, dyiiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeunIre HeMeTaulbl U UX COCAUHEHUS.

Pa3nen 3. MeTta/LIbl M X COCIUHEHUSA
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OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XuUMHUYECKMX dieMmeHToB /J[. U
MenneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMHUYECKUH  pAl
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO0Imue
CIOCOOBI TMONMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METajuioB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[[lenounble MeTambl: MONOXKEeHUE B [lepronnueckoil cucTeMe XMMHUYECKUX
anemeHntoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mMpuUMepe HaTpus U Kanus). Okcuuabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIeNOYHBIX METalIOB M HX
COCIMHCHUMN.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0XJIeHHUE B mipupoie. Puznyeckue u XMuMUUYECKUE CBOMCTBA MAarHUs
U Kanblius. Baxueliive coequHEHUS KalblUs (OKCHJ, THUIPOKCUI, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AOMUHHUI: TI0JI0XKeHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue atoMa, HaxoKAeHUE B Ipupone. Pusnmyeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUSL.

Keneszo: nonoxenue B llepuoandeckoil cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcuibl, TuIpokcuibl U con xenesa (I1) u xenesza
(IIT), nx cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuyeckuii IKChepumenm:

O3HAKOMJIEHME C o0Opa3llaMud METaNIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCAa TOPEHHUS KeEIe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, >Keje3a
(I1) u xene3a (III), meau (1), HaOaIOEHUE M OMMCAHUE TIPOILIECCOB OKPAITMBAHUS
IJJaMEHH HWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
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W THAPOKCHAA IWHKA, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 I10 TCMC «Baxneime
METAJIJTIBI 1 UX COCAMHCHU A .

Paznen 4. XuMus u okpy:kaomias cpeiaa

BemectBa u marepuasibl B IMOBCEIHEBHOW >KM3HM 4eloBeKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momorns npu
XUMHUUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BemecTB, aanee — [1/1K). Ponb xuMun B pelieHu# 3KOJIOTHYECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXnpeaMeTHBIX CBA3€H MpU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OT/ICIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUUKAIM, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
2 (deKT, TEXHOIOT S, MAaTEPHAITHI.

®duzuka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsi, MNPOBOIHUKH,
MOJIYIIPOBOJTHUKH,  JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, FKOCUCTEMA, MUHEPAIbHbBIE
yI0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAeMblI€, TOIIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COITUANTM3AIUU O0YHYarOITUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacIIMPEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) mIaTpUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYYHOMY HACIEIWI0, TTOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIecTBa, CIOCOOHOCTH BJIaJE€Th JOCTOBEPHOW HMHQOpMAIHE O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNEOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUH XHUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B IIpolLlecCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI' 0 O3HAHUSA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABISIOLINE
OCHOBY JJI MIOHUMAaHUSI CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl IPUPOIBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHHUM,
M03HABATENIbHOM, MH()OPMAIMOHHOM U YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
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JUTEpPATypOid, JTOCTYMHBIMH TEXHHUYECKHMMH CpEJACTBAMH HWH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JHO03HATEIHHOCTh, TOTOBHOCTh H
CIHOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM H  HCCIEeI0BaTEIbCKON
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIICM;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBINM 00pa3 KWU3HH, OCO3HAHWE TOCICICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui O€30MacCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3InyHOTo Poja,
YBOXEGHHE K TPYyIy M pe3yibTaraM TpPYAOBOH AESITEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHHUS TPEAMETHBIX 3HAHWW TI0 XHMHH, OCO3HAHHBIA BHIOOD
WH/IMBUIYQIBHON TPACKTOPUU MPOJIOJDKEHHUS 00pa3oBaHus C yUETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH,
yCHENTHON TPOo(EeCCUOHATBLHON JeSTEIPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HECCHOHATBHOM CpeIe;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHM Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHMMAaHUE IICHHOCTH 3I0POBOTO U
Oe3omacHOro o6Opas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuU3MYECKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IEHHOCTH COOIOCHUS
npaBwJI OE30MMACHOTO TOBEICHUS TIPpU PabOTe ¢ BEIIECTBAMHU, & TAKXKE B CHUTYaI[UsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOTy4aeMble MPU W3YUYCHUU XUMHH, IS
pelIeHus 3aja4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTUYECKOW KYyJIbTYpbhl, OCO3HaHHs TJOO0ATBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIEM M MyTed WX PEHICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIICHHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI
B cocraBe wMmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
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OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (HPOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU
HAy4YHOM KapTUHE MHUPA, U YHUBEpCalbHbIe yueOHbIE AeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble obOecneunBaloT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHaBJIMBATh TMPUYUHHO-CIICACTBEHHbIE CBA3UM MEXIY OOBEKTaMH H3YyYEHHS,
CTPOUTD JIOTHUECKHE PAaCCYX IEHUsl (MHIYKTUBHbBIC, NEAYKTUBHBIC, IO aHAJIIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TOHATUS (NPEIMETHbIE U
METaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUM,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyrna W YypaBHEHHUE
XUMHUYECKON PEaKINH — IMPU PelIeHuH y4yeOHO-TI03HABaTEeNIbHbIX 33]1a4, ¢ y4ETOM
ATUX MOJIECIBHBIX MPEICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHAEMBIX MPOLIECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHUE HCIOJIb30BATh MOCTABJICHHBIE BOIPOCHl B KAu€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YUEHHYECKUX OKCIEpPUMEHTOB, YMEHHE HaOJI0AaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3ysbTaT, GopMyIupoBaTh 00OOLIECHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ nnpopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3IMyYHBIX BUIOB U (DOPM MpEACTaBICHUS, MOTYIaeMyIO U3 Pa3HbIX UCTOUYHHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIC
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nocobusi, pecypchl VHTepHETa), KPUTHUYECKHM OLIEHWBATh MPOTHBOPEUYHMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHATh Pa3lIUYHbIE METOJBI W 3alpOChl MPU MOHWCKE M OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJi BBIIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0nacT  WCHONB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIaJICHUE KYJTbTYPOH aKTHBHOTO MCIIOJIB30BAHUS PA3TTUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll  HECIOXXHBIMU CXEMaMH, JHarpaMMaMu,
npyrumu popmMamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAIW3MPOBaTh B Ipolecce Yy4eOHOW W
HCCIICIOBATENILCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOWIEH MNPUPOTHON
CpEIBl.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE yueOHbIEe T1eiiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJi¢ Juamora W (WiIM) IUCKYCCHHU) IO
CymecTBy  oOCyXmaeMoil  TeMbl, (OpPMYIHpPOBaThH CBOM  TMPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEJIOKEHHON 3a1auH;

YMEHHSI ~ TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl  [MO3HABATEIBHOM
JESTEIIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
PE3YNIbTATOB BBIMIOJHEHHS] XMMHUYECKOTO AdKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEJIbHOM M HUCCIENOBATENbCKOM  JIEATEIBHOCTH MPU  PEUICHUU
BO3HUKAIOIIMUX TPOOJeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB W COTJIACOBAHUS
no3uIuil (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYpPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBMI, OINpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryJsiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEACNATh IENH JeSTEIBHOCTH, IJIAaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHbIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKITUSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBICHHOHN €M, yMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIOBUU 3aJaHU.

IHPEAMETHBIE PE3YJ/IBTATDBI
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B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOIO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHO padouel mHporpaMMoi,
BBIICJISIIOT: OCBOCHHBIC OOYYaIOIUMHKCS HAy4YHBIE 3HAHUS, YMEHUS W CIOCOOBI
NeucTBul, crneruduueckue IS TpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
NEeATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHMS, €ro HHTEPIpETalHH,
npeo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIlUsIX.

K xonity o6y4uenus B 8§ kiracce mpeIMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAst M HEOJAHOPOHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUIATEIbHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiHil: peakinuu
COCAUHEHHUSI, PEAKIUU PA3JIOKEHHUS, PEaKIUU 3aMEUICHUs, pPEeaKIuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEAKINH, TEIUIOBOM 3 (deKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOuTalb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIpPHAs W HEMOJspHas KOBaJCHTHas CBSI3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAcTBOP, MAccoBas JOJIsI BEIIECTBA
(IpolLieHTHAasi KOHLIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSTH ATH MOHSITHS MPU ONUCAHUU BEUIECTB U UX MPEBpALICHUM;

e HCIMOJb30BaTh XHUMUYECKYIO CHUMBOJMKY ISl COCTaBJi€HHS (Hopmys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAJIEKHOCTh BEHIECTB K OMNpPENEIEHHOMY KJIacCy COEIMHEHHMM 10
dbopmyiiaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona J[I. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyiokeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyr0 ¢opmy Illepuomnyueckoi
CHUCTEMbl XHMHMUYECKHX JJEMEHTOB: pa3jindarh [OHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbeie u
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OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabmuue «llepuoanueckass cucrema Xumuueckux osnementoB . .
MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dIEKTPOHOB
U pacTpeeieHUE UX O JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy WM COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIECTB, 10 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIL;

IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHOU NEATEIbHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHCTEMaTHU3alluio, KiacCu(HUKaIUIo,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — /Ui M3y4YEHHUS CBOWCTB
BCIIECTB M XHUMHYECKUX pEaKIui, EeCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBHiiaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 1O BBITIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa M KHCJIOpPOJA), IMPUTOTOBJICHHUIO
pAacTBOPOB C ONPEAETEHHON MACCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xoHity o0yuyenust B 9 kiacce npeMeTHbIE pe3ysibTaThl Ha 0230BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

pacKpbIBaThb CMbICII OCHOBHBIX XHWMHYCCKHX MOHSATHUH: XHUMUYSCKHUM
9JICMCHT, aTOM, MOJICKYJIda, MOH, KAaTHOH, AHWOH, IIPOCTOC BCUICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTDL, 3JICKTPOOTPUHATCIBHOCTL, CTCIICHb
OKHUCJICHHA, XUMHUUYCCKasA pCaKuusl, XUMHUYCCKas CBA3b, TEILIOBOM 3(1)(1)CKT
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peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTalM3aTop, XHMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHE U  BOCCTaHOBJICHHUE,
aIoTponusi, aM(pOTEepPHOCTh, XUMUYECKas CBsA3b (KOBaJIEHTHAas, MOHHAas,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peaKkluu, MPeAeabHO AOMMyCTUMast
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
IIPUMEHSThH 3TU TIOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOpMyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BEHIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTAIIUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINHUCHhIBAaTh U XapaKTEePU30BaATh
tabnmmunyio (opmy Ileproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynmna)», manble U OOJbIIHE TEPUOILI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenieieHue WX IO JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUUN B
npezenax MajiblX NEePUOIOB M TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEeHENH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUISCKUE XHUMHYCCKUE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
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OpUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMM COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YpPaBHEHHUSI DJEKTPOJUTUYECKOM JMCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMeHa, YypaBHEHHs peakuuid, MOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]y BEIIECTBAMU PAa3IMYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUun
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiuii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUS XUMHYECKHX IMPEBpAIlEHUH B Pa3IUYHbBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYISIPHYIO W  MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmylie
COEIMHEHUSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

coOno/laTh  MpaBWia  MOJB30BAHMS  XUMHUYECKOM  mOCynoil U
7a00paTOpHbIM  00OpYIOBAaHMEM, a TaKXKe IMpaBUia OOpallleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH IO BBIIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHHIO U COOUPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOro ra3a);

OPOBOJUTH  PEAKIMH, TMOJATBEPKAAIONINE  KAayeCTBEHHBIH  COCTaB
pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
uonua-, kKapbonar-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTUOHBl AMMOHHUSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi U3Y4YEeHUS CBOMCTB BEIIECTB U
XUMUYECKUX pEaKkluid, €CTeCTBEHHO-HAy4YHbIE€ METOAbl TMO3HaHUS —
HaOJI0ICHUE, U3MEpEHHEe, MOJECIMPOBAHUE, SKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMus — BaxHasi 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJloBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
’ peakin https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pasznea 2. [lepuognueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

[lepronnueckuii 3aKOH U

)1 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
' XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Mengeneea. CTpoeHue aroma
XUMHYECKas CBA3b. BuG 1IOK
HOINOTEKA
2.2 OKUCIUTENLHO- 8 1
HETHITEIRH https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU
Hroro no pazgeny 15 bubmmorexa [JOK

https://m.edsoo.ru/7f41837¢

Pa3nesn 3. Baskneiimme npeacraBuTesn

HEOPraHn4eCKMuXx BemecTn

3.1

Boznyx. Kucnopoa. [Tonsitue

6

bu6mmoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

00 okcHIax https://m.edsoo.ru/7f41837¢
39 Bonopoa.llonsitue o kucnorax 2 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837¢
13 Bona. PactBopsr. [Tonsitue 06 5 Bbu6nuoreka [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
34 OCHOBHBIC KIIACCHI 1 Bbu6nuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynisl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3gen 3. MeTaJsIbI M X COeTUHEHU S

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTajIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueiinume MeTauibl 1 X COEIUHEHUS 16 hitps:/m.cdsoo.rw/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:kapomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 bubmmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax MOo3HaHUS B 1 bubmoreka [JOK
XAMUA https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTsl B 1ab0paTtopun U MpUEMbI 1 bubnmoreka [JOK
oOparieHust ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubnuotexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa OK

A . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU ITOBApEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBIH MOIICKY BT https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKUE AIEMEHTHI. 3HAKU 1 bubmoreka [JOK
(CIMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoKHBIE BELIECTBA 1 bubmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa OK

yAp e https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umeckas opmyna. BarenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX JIEMEHTOB
1 OtHoOcuUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COeUHECHUN https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemectBa. Moib. bubmuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBHUs MPOTEKaAHUS bu6mmoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnenus koauuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaecKux peakiuit
18 (coenuHeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O0o0IeHNEe U bubmorexa HOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAHUI
20 KontponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKUE PEAKITANY https://m.edsoo.ru/ff0d4290
21 IlepBble MOMBITKU KJIACCH(PHUKAIINN bu6nuorexa [IOK

XUMHUYECKHX 3JIeMeHTOB. IToHsaTHE O

https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/00ad9ffa

rpymmax CXoJHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH 1

but6mmoreka [IOK

22 IT
epHOJINYECKast CUCTEMa XUMHYECKUX hitps://m.cdsoo.rw/00adas2e
anemeHToB /1. 1. Menaeneena
23 Ileproasl, TpyNIIIbl, TOATPYIIIEI Bubmmorexa [IOK
PHOJIBL, TPYTHIBL, TOATPYT https://m.edsoo.ru/00ada52c¢
24 Crpoenne atomoB. CocTaB aTOMHBIX bu6nuoreka [IOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bubmuoreka [JOK
25 aToMOB 3J1eMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. 1. Menaeneena
XapakTepucTuka XMMUYECKOTO
2 3JIEMEHTA M0 €T0 MOJOKEHHUIO B bubmoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menngeneena
3nauenue [lepuoauyeckoro 3akoHa
27 IUIS pa3BUTHA HAyKH U npaktuku. 1. W. Bu6muotexa [JOK
MenneneeB — y4EHBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEKTPOOTPULIATEIIBHOCTH ATOMOB bu6nuorexa [IOK
28
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
29 141
OHHAT XHMIACCKAT CBASH https://m.edsoo.ru/00adac34
30 KoBaneHnTHas nonsipHas XuMH4uecKas bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
31 KoBasieHTHas1 HENOJsIpHAs XUMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
32 CreneHb OKUCTICHUS bubmoreka [JOK
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adae28

13 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmoreka [JOK
peakuu https://m.edso0.ru/00adb076
34 OKUCINUTENIN U BOCCTAHOBUTEIN buGnnorexa LIOK
https://m.edso0.ru/00adb076
KonTtponsHas pabora Ne2 o reme
35 «Ctpoenue atroMa. XuUMHUYECKas buGnnorexa LIOK
p ' https://m.edsoo.ru/00adb486
CBSI3b»
Bo3nyx — cmech razos. Cocras
36 Bo3ayxa. Kuciopong — njieMeHT 1 bubmmorexa [OK
Ayxa. PO https://m.edsoo.ru/ff0d448e
nmpocroe BeuiecTBo. O30H
duznyeckre 1 XUMHUUECKHE CBOIICTBA
37 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa OK
poAa (peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
Croco05I ITOJIyUEeHUsT KUCIIOPOa B
38 JadopaTopuu Zlqn OMLImnerHOI::TH bubmorexa LOK
paTop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuaeckoit
19 peaKkiuu, MOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TommmBo (HedTh, YyTOab U METAH).
40 3ar 513H€I§I/I€¢];OS o a, CII0COOBI iro buGnnorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
41 «[Tonmyduenne u cobupanue KUciIopoaa bubmorexa HOK
v . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
42 Bonopoa — anemeHT u npocroe but6mmoreka [IOK
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BellecTBO. Haxoxaenue B nmpupoje

https://m.edsoo.ru/ff0d4dd0

43 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubmuoteka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
44 IT
OIUITHE O KHCIOTAx H COIAX https://m.edsoo.ru/ff0d50d2
45 CriocoObI TToTy4eHusT BOAOPO/Ia B bubnuoteka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
46 «ITomyuenne u cobupanue Bogopoa bubmorexa HOK
i o P HOPOIE, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOHCTBY
47 MossipHblii 00BEM Ta30B. 3aKOH bu6nuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Breraucienuns o0bEMa, KoJIMaecTBa
48 BEIIECTBA ra3a I1o €ro M3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Boraucienns 00EMOB Ta30B 110
49 ABHCHHIO PEaKIIMM Ha OCHOBE 3aKOHa bubmorexa HOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHH T'a30B
50 dOu3nuecKkue U XUMUYECKHIE CBOMCTBA bubmunoreka LIOK
BOJBI https://m.edsoo.ru/ff0d587a
51 CocraB ocHoBanui. [Tonstue 00 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Boaa kak pactBoputensb. Hackiienabie
52 u HI;HaCBIpeHHBIIe) aCTBOPBI B bubmorera [IOK
Hl p P! https://m.edsoo.ru/ff0d5b40
MaccoBas 71071 BEIIeCTBa B pacTBOpe
[TpakTuyeckas pabora Ne 5 o Teme
bubmunoreka LIOK
53 «IIpuroroBiieHne pacCTBOPOB C

OnpeaeIEHHON MacCOBOM JT0JIEH

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEILIECTBA)

54 KontponbHas padota Ne3 mo teme bu6nuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
55 OKcupl: coCTaB, KiIacCU(UKAIUS, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
56 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX buommorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Kiaccudukams, bu6mmoreka [IOK
57
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
58 [TonyyeHnue u XuMU4YECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarms, bubmunoreka LIOK
59
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
60 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6nuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
61 CHOCOéBII) nl([)n )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG buommorexa LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
6 SKCIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCTUHEHUN)
63 ['eneTnueckas CBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
64 O06o001meHre U CHCTEMAaTH3aIHS bubnuoreka [JOK

3HAHUH

https://m.edsoo.ru/00ad9cb2
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KonTtponsHas padora Ne4 o reme

65 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 1 bubmorexa [IOK
on https://m.edsoo.ru/00ad9¢la
COEMHEHU N
66 PezepBHblit ypok. O6o01IeHnE 1 | bu6nuorexa [IOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O60011eHIE 1 1 bu6nuoreka [IOK
cUcTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHue u 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
| Ilepuoauueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [IOK
HEOPTaHWYECKHX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»
6 Knaccudukanmst XumMuaeckux 1 bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOI€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbIE U ci1a0ble buGnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peakIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmiorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «PeltreHne KCrIepUMEHTAIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS buGnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha IIpUMepe buGnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bu6muotexa [JOK
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XAMHYECKHUE CBOMCTBA, IOJyYEHUE,

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

pUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «lTonyyeHue ConsTHON KUCIOTHI bubmorexa OK
- .. N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIN OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as XxapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIINH CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHNI Bu6muotexa [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
26 MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U
e https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyuenne ammuaxa, U3y4eHue ero Bubnmorexa [IOK
. T etk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmunoreka LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMuyeckoe bubmmorexa LIOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsisHEHNE OKpYXKaroueil cpeabl
COEIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOTYyYeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

P .I,) ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 YronpHas KUCIIOTa U €€ COTH bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "TTosrydeHune yrieKucioro rasa. Bu6muotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHWYECKUX BEILECTBAX KAK O bubmmorexa [OK
https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
N bu6mmoreka [IOK

40 Kpemnii 1 ero coeapeHHs https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS»

Kontponbnas padota Ne3 mo teme
42 «BaxHeie HeMeTalIbl U UX bubmorexa OK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBsI3b U bubmuoteka [JOK
MeTaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIOB

44 XuMHYECKHE CBOMCTBA METAJITIOB. bubnuoreka [JOK

DIIEKTPOXUMHUYECKUH P

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

OO6mue crnocoOb! MOTYyYEHUS
METAJIIIOB. CHHaBBI. BBI‘II/ICJ'IGHI/ISI 10

45 aBHEHUSIM XUMUYCCKUX PEeaKIUi bubmmorexa [OK
M peakituy, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
npuMecHu
bu6mmoreka [IOK
46 11
OHATHE O KOPPOSHI METAILIOB https://m.edso0.ru/00ae1278
bubmunoreka LIOK
47
[Henoursie meraeI https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
Kajaus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMENbHBIE METAIIBI — bu6nuoreka [IOK
KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael 5e8
50 Baxneimnme coemnHEHNS KaJIbITHS bubmmorexa IOK
a H https://m.edsoo.ru/00ael 5e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAaHUH
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o reme
53 "XKEcTKOCTL BOABI U METOAELI €€ bubmmorexa [OK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
JTOMHIHH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCH/IA U bu6nuoreka [IOK
55
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Kenezo but6mmoreka [IOK

39



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

37 (IT) m xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O6OGIEICHI/IC U CHCTEMAaTU3aIUS
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenmme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COAEPKUT IpUMeECH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJA MPOIAYKTa
peaxkuu
61 O6o6nvleHI/Ie 1A CUCTEMATU3ALMs
3HaHUU
KonTtponsHast padora Ne4 o reme
62 «BaxHenmme MeTaJlJTbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
TOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKAaIOIe Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK

cUCTeMaTU3anus 3HaHUN

https://m.edsoo.ru/00ae0d0a
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67 PesepBublit ypok. O600111eHNE 1 | Bu6muotexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
68 PesepBublit ypok. O6001eHuE 1 | bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€ U3aHUE,

nepepaboranHoe, 8 kinacc/ 'adbpuensn O.C., OctpoymoB U.I"., CnankoB C.A.

AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumusi: 9-if kiacc: 6a30BbIi yPOBEHb: YICOHUK; 5-€ U3TaHUE,

nepepabdotannoe, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.

AknuonepHoe oodmectBo «M3aarenbeTBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

* 3aJaYHUK IO XUMUH: 8 KIIAcC: 7S yJaluuxcsi 0011e00pa3oBaTeIbHbBIX
yupexaenuit / H.E. Ky3nemnona, A.H. JI€Bkun. M3naTenbckuii ieHTp
«Benrtana-I'padp»

* 3aJaYHUK IO XUMUH: 9 KIacc: A7 yJamuxcsi 0011eoopa3oBaTeIbHbBIX
yupexaennii / H.E. Ky3nenosa, A.H. JIEBkuH. 3naTenbckuii eHTp

«Benrana-I'pad»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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