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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma Mo XUMHUM Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TPEOOBaHMIA K Pe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTrenbHON MPOrpaMMbl  OCHOBHOTO  OOIIero o0Opa3oBaHwMS,
npeactaBieHHplx B ®I'OC OO0, a Takxke Ha OCHOBE QeaepalibHON
pabodeil mporpaMMbl BOCITUTAHHS M C YYETOM KOHIICTIIIUHN MTPETOaBaHMs
ydeOHOro TmpeaMera «XHUMHS» B 00pa30BaTeIbHBIX OPTaHU3ALUIX
Poccuiickon ®enepanuu.

[MIporpamma mo XwMHM Ja€T TPEACTABICHUE O IIeIsAX, OOIIen
cTpaterni  OOydYeHHs, BOCIHUTAHUS ©  PA3BUTUSA  OOYYAIOLIUXCS
CpeacTBaMH  y4eOHOTO TIpeaMeTa, YCTaHaBIMBaeT  00s3aTeIbHOE
NpeIMETHOE COJep)KaHue, MpeaycMaTpUBaeT paclpeneieHrue ero Io
KJlaccaM M CTPYKTYPHPOBAHHE 1O pasieliaM M TeMaM HpOTrpaMMBbI IO
XHMUH, OMPEEISICT KOJIMICCTBEHHBIE U KAUECTBEHHBIE XapaKTCPUCTHKH
COJIEpKaHusl, PEKOMEHIyeMYIO IMOCJIeIOBATEILHOCTh U3YUCHUS! XUMHHU C
y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH
y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydJarommxcs,
orpenenseT BO3MOXXHOCTH TpeAMeTa JUIsl peaju3alid TpeOOBaHUM K
pe3ylbTaTaM OCBOCHHS OCHOBHOH 0OOpa30BaTeNbHOW MpPOTpaMMbl Ha
ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, a TakkKe TpeOOBaHUU K
pe3yabTataM oOydYeHHs] XUMUHU Ha YPOBHE IIeJICH M3y4deHHsI MMpeaMeTa H
OCHOBHBIX BUJIOB yU€OHO-TI03HABATEILHON JESITEILHOCTH 00YJatoerocst
M0 OCBOEHUIO YY€OHOTO COJICPIKAHHS.

3HaHWE XUMHU  CIIY’)KUT  OCHOBOM  uis  (hOpMHpOBaHHMS
MHUPOBO33pEHUsT 00YyUaromIerocs, ero MpeACTaBICHU O MaTepuaIbHOM
eIWHCTBE MHpPA, BAXHYIO pOJIb WrpaloT (HoOpMUpyeMble XUMUEH
NPEJICTABICHUST O B3aUMOIIPEBPAIICHUSX OJHEPTUU U 00 DBOJIOIHH
BEIIECTB B TPHPONE, O TMyTAX PEIIeHUs TJI00ANbHBIX MPOoOIeM
YCTOHYHMBOTO Pa3BUTHsI YEIOBEUYECTBA — CHIPbEBOH, DHEPrEeTHUECKOM,
MUIIEBON M KOJOTHIECKON O€30MMacHOCTH, TPOOJIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET peall3allid BO3MOXKHOCTEW MJII CaMOPa3BUTHA W
GbopMUPOBaHUS KYJIBTYPHl JHYHOCTH, €€ OOmmeld W (yHKIMOHATHLHOU
IrPaMOTHOCTH;

BHOCHT BKJaaA B (OpMHpOBAHWE MBIIUICHUSI W TBOPUYECKUX
CIOCOOHOCTE 00y4aroumxcs, HABBIKOB UX CAMOCTOATEIbHOW y4eOHOM
HESITETbHOCTH, OSKCIIEPUMEHTAIBHBIX M WCCIEIOBATEILCKUX YMEHUH,



HEOOXOJMMBIX KaK B MOBCEHEBHOU XU3HH, TaK U B MPOPECCUOHATBHON
NEATENbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYyYHOTO MBILIUICHUS, 3aKJIaJIbIBACT
OCHOBBI IIEJIOCTHOTO B3IVISiJa HA €IUWHCTBO MPUPOABI M YEJIOBEKA,
SBJISICTCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUM €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0YyYaIOUINXCS;

CcrocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOU
BKJIaJl B DKOJIOTHYECKOE 00pa3zoBaHue 00ydaronInxcsl.

JlanHbie HampaBieHUS B OOY4YECHUHM XUMUU OOECIICUYUBAIOTCS
cnenu@UuKor CcoaepKaHusl Y4eOHOrO TIpenMeTa, KOTOPBIA SBIISACTCS
MeJaroru4ecky afanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKU XMMUU Ha
OIPENICIIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro o00mero oOpa3oBaHHUs
OPUEHTHPOBAH Ha OCBOEHHE OOYYAIOIIMMUCS CUCTEMBI IEPBOHAYAIBHBIX
MOHATHUM XUMHUH, OCHOB HEOPraHMYEeCKON XHWMHM U HEKOTOPBIX
OTJEJIbHBIX 3HAYUMBIX IMOHATHI OPraHUYECKON XUMUHU.

CtpykTypa coaep:kaHusi IporpaMmsbl MO0 XUMHUU CHOPMHUpPOBAHA HA
OCHOBE CHCTEMHOro mnoaxoma K e€ wusyueHuro. Coaepxanue
CKJIQJIBIBACTCSI M3 CHUCTEMBl MOHATHM O XUMHUYECKOM JJIEMEHTE U
BEUIECTBE M CUCTEMBI MOHATHM O XuMu4yeckor peakuumu. OOe >TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI IO MPUHIUIY MOCIEA0BATENBHOTO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHMYECKUX MPEJACTABICHHI Pa3HOIo
YPOBHS:

—  AQTOMHO-MOJIEKYJISIDHOTO  y4€HUS  KakKk  OCHOBBI  BCETO
€CTECTBO3HAHUS,

— llepunomuueckoro 3akona [[. M. MenaeneeBa Kak OCHOBHOIO
3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— IpeNICTaBICHUN 00 ANEKTPOTUTUUECKON TUCCOIMAIlMY BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE YMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEIOBATEIHLHO
OT OJIHOTO YPOBHS K JPYyroMy, BBIOJNHSAS (YHKIUA OOBSCHEHUS W
IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3MOXHOCTEH MPAKTHYECKOTO
IPUMEHEHUS U TTOJIYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHue mporpammbl MO0 XUMHUH CHOCOOCTBYET (OPMHUPOBAHUIO
IIPEACTABIICHNUS] O XUMUYECKOW COCTABIISIIOIIEN HAyYHOU KapTUHBI MUpa B



JIOTUKE €€ CUCTEMHOM MPUPOJIbI, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY
3HAHUIO U METOJ]aM MO3HaHUA B Hayke. M3yueHne XuMuu MpOUCXOJHUT C
MPUBJICYCHUEM 3HAHUW M3 paHee HM3YYCHHBIX Y4YEOHBIX MPEAMETOB:
«Oxkpyxatomuii Mup», «buosorud. 5—7 kinacce» 1 «dusnka. 7 Kiacey.

[Ipu u3yueHUH XUMHH TMPOUCXOAHUT (HOPMHUPOBAHUE 3HAHUI OCHOB
XUMHUYECKONM HayKM KakK oO0JacTh COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYECKON NIEATEIbHOCTH 4YeJIOBEeKa U KaK OJHOrO M3 KOMIIOHEHTOB
MUPOBOWM  KyJbTYphl. 3ajadya ydyeOHOro TMpeaMera COCTOMT B
(OpMHUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUW — BaKHEHUIIUX (DAKTOB,
IIOHATHM, 3aKOHOB W  TEOPETUYECKUX  IOJIOKEHUU, JOCTYIHBIX
0000IIEeHNIT  MUPOBO33PEHUYECKOT0  XapakTepa, s3blka HayKd, B
MpUOOIIEHUU K HAYYHBIM METOJIaM IMO3HAHMS MPH U3yUYEHHUH BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTHUU TO3HABATEIBHBIX
YyMEHUH M UX MPUMEHEHUH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-
HCCIIEIOBATENIbCKON  JIeATEIbHOCTH, OCBOCHHMU TIPaBHJ 0O€30MacHOro
oOpallleHus C BeIIeCTBAMHU B IOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHHH XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs
BaYXHOE 3HAYEHHUE MPUOOPEN TaKUe LIETH, KaK:

— (hopMupoBaHUE UHTEILIEKTYaIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHUIO
pereHnii, CmocOOHOW amanTUPOBATBCA K OBICTPO  MEHSIOITUMCS
YCIIOBUSIM JKU3HU;

— HAaINpaBJIEHHOCTh OOYYEHHUs Ha CHUCTEMAaTUYECKOEe MPUOOILECHHE
oOydJaronmmxcsi K CaMOCTOATEIHHON ITO3HABATEIIBHON JIEATEILHOCTH,
HAy4YHBIM METOJaM IO3HaHUsA, (POPMUPYIOIINM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUH;

— obecrnieyeHue YCIOBHUM, CIIOCOOCTBYIOIIMX IPUOOPETCHUIO
OOy4YarolMMHUCSL OMNbITa Pa3HOOOPA3HOW MEATEIbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS, KIFOUYECBBIX HABBIKOB (KJIIOYEBBIX  KOMIIETEHITUN),
UMEIOIIUX  YHUBEpPCAJIbHOE  3HAY€HUE Il pa3JIMYHBIX  BHUJOB
NEeSTENbHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHAIBHOW M €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH, B TOM YHCJE YMEHUU OOBSCHATH U OIICHUBAThH
ABJICHUSL OKPYXKAIOIIET0 MUPA, UCIOJIb3YSl 3HAHUS U OIIBIT, MOTYYCHHbIE
Opy W3YYEHUU XHMHH, MPUMEHSATh WX TMpPU pEIIeHUH NpodsiieM B
MOBCEAHEBHOM KU3HU U TPYAOBOU JEATEIHHOCTH;

— (opMupoBaHuE y 00YYaIOUIUXCS TYMaHUCTUYECKUX OTHOILICHUH,
MOHUMAHUS  IIEHHOCTHM  XUMHUYECKUX 3HAHUW 11 BBIPAOOTKH



AKOJIOTUYECKU IIE€JI€CO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOMN
NEATEIbHOCTH B LIEJIAX COXPAHEHUS CBOErO 3JI0POBbSI U OKpYKaloIIeH
NIPUPOJHOMN CPEbI;

— pa3BUTHE MOTHBAlMM K OOy4YeHHIO, CHOCOOHOCTEH K
CAMOKOHTPOJKD M  CaMOBOCHUTAaHUIO HAa  OCHOBE  YCBOCHMS
0O0IIeYeIIOBEUECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouss ¥ HANPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OO61iee 4KCciI0 YacoB, OTBEEHHBIX JI1 U3YYEHUS] XUMUU Ha YPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHus, cocTaBiiseT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COILEP KXAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/JbHbIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XvmMuM B JKH3HH YeEJNOBEKa. XHUMUSA B
cucreMe Hayk. Tema u BemecrBa. (DPU3WUYECKHE CBOWCTBA BELIECTB.
ArperaTHoe cocTossHUE BelecTB. [loHsATHE 0 METOAaX MO3HAHUS B XUMUH.
UucTtele BemiecTBa U cMecu. CiocoObl pa3jieieHus: cMecei.

ATOMBI W  MOJIEKYJIbl. XUMHUYECKUE 3yeMEHTbl. CHMBOJIBI
XUMHUYECKUX 3JeMeHTOB. IIpocThle M ClOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMyna. BalleHTHOCTP aTOMOB  XMMHYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs
atomHast Macca. OTHOCUTENIbHAs MOJEKYJIsIpHas Macca. MaccoBasi 1oJis
XUMHUYECKOTO AJIEMEHTA B COCTUHEHUMU.

KomnuectBo BemectBa. Monbs. MossgpHass macca. B3anMocBsi3b
KOJIMYECTBA, MAcChl M YHCIA CTPYKTYPHBIX €IUHUI BemecTtBa. Pacuérsl
o GopMyJIaM XUMHYECKUX COCTUHEHUI.

Ou3nuecKre U XUMUYECKUE SIBICHUS. XUMUYECKash peakiusi u eé
NPU3HAKUA. 3aKOH COXPAHEHHUS MACChl BEMIECTB. XUMHUUYECKUE YPABHEHUSI.
Knaccudukanus XuMHUECKMX peakiuil (COeIUHEHMs, Pa3I0KEHUS,
3aMeleHus, 0OMCHA).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XHMHUYECKOM TMOCyIOH, MpaBwiamMu pabOThl B
Ja00paTOpuu U MpuéMaMu 00paIieHus ¢ J1a00paTOPHBIM 000PYAOBAHUEM,
U3Y4YEHHE U ONUCaHue (PU3NYECKHX CBOMCTB 00pa3lloB HEOPraHUYECKUX
BEIECTB, HaOmO/eHne (Qu3nuecknx (IUIaBJIieHWE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYNKE, KHUIIEHUE M KOHAEHCAlMsl BOJbI) H
XUMUYECKUX (FOpEHHE CBEYM, NPOKAIMBAHHE MEIHOM IPOBOJIOKH,
B3aMMOJICCTBHE Meja ¢ KUCJIOTOMN) sIBJIEHUM, HAOIIOJEHUE U OMKMCAHUE
NPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICIICTBIE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pa3ioxKeHHUe
ruapokcuna Menu (II) mpu HarpeBaHuM, B3aMMOJEHCTBHE >Kele3a C
pactBopoM cosiu Meau (II), u3yuenue cnocoOOB paszzielieHus CMecei: ¢
MOMOIIbI0O MarHuTa, (UIBTPOBAaHUE, BbIAPUBAHUE, JUCTUILIALIMS,
xpomarorpadus, MpoBEACHUE OUUCTKHU MOBAPEHHON COJIM, HAOIIOIEHUE U
ONKMCAHUE PE3YJIHTATOB IPOBEACHHS OINbITA, WILTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MAcCChl, CO3/IaHNE MOJEIIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).



BaxHeiiue npeacTaBUuTe M HEOPraHNYECKHX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopon — aneMeHT u
pocToe BellecTBo. HaxoxkieHue Kucioposa B mpupoze, pusnueckue u
XuMuyeckue cBoiictBa (peakuuu ropenus). Oxcuabl. IIpumeHeHue
kuciaopona. CrocoObl TOMyuYeHHUs KUCIOpoJa B JIabopaTOpuu H
npoMmblluiIeHHOCTH.  KpyroBopor kuciopona B npupoge. O30H —
AJJIOTPOTIHASA MOAUDUKAIMS KUCIOPOA.

TennoBoit 3hPeKkT XUMHUYECKOW peakluH, TEPMOXUMHYECKUE
YpPaBHEHHMS, DK30- M HDHIAOTEPMHUYECKHE peakUuu. TOIUIMBO: yrojp H
METaH. 3arps3HEHUE BO3/AyXa, YCHJICHHE MapHUKOBOTO 3ddekTa,
pa3pylLIeHre 030HOBOTO CJIOA.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B
npupoze, GU3NUecKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnotsl u conu.

MoutsipabIii 00BEM Ta30B. Pac4€Thl 10 XUMUYECKUM YPaBHCHHUSIM.

dusnueckne CBOMCTBA BOAbL. Boxa kak pactBoputenb. PacTBopsl.
HacellieHHbIE M1 HEHACBIIIEHHBIE PAaCTBOPBL. PacTBOpUMOCTH BELIECTB B
BoZe. MaccoBas 1oJi1 BEIIECTBA B PACTBOpE. XHMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHusA. Ponb pacTBOpOB B NPUPOJE M B JKU3HU YEJIOBEKA.
Kpyrosopot Bozbl B ipupo/ie. 3arpsi3sHeHUE NpUpoAHbIX BoJ. OxpaHa u
OUYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus  HEOpraHMYECKUX  COEAMHEHUI. Okcuppl.
Knaccudukanus okcuaoB: cojieoOpasyromine (OCHOBHBIE, KHUCIOTHBIE,
ampotepHpie) W  HecojeoOpasyromue. HomeHkmaTypa  OKCHIOB.
DuU3NUECKUE U XUMAYECKHUE CBOMCTBA OKCUIO0B. [loiryueHne okcuaos.

OcHoBaHusl. Knaccuduxanus OCHOBAHMIA: ménoun U
HepacTBOpUMbIE OCHOBaHUA. HomeHkiarypa ocHoBaHui. dusnyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [loyyeHrne OCHOBaHU M.

Kucnorel. Knaccudukaruss kucnotr. HomeHkmatypa KHCIOT.
Pu3nUeCcKre 1 XUMUYECKHE CBOMCTBA KUCIIOT. Pl aKTUBHOCTH METAILIIOB
H. H. bekerona. [lonydyeHnue Kucmior.

Commn. Homenknarypa coneid. PU3nyeckue 1 XMMUYECKUE CBOMCTBA
conen. [lomyuenue coinen.

'eHeTnueckass  CBSI3b  MEXAY  KJaccaMuM  HEOPTraHUYECKUX
COEIMHEHU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OMNPENEIICHUE COJEpkKaHUs KHUCIOpoAa B BO3IYXE,
noJjilyueHue, cCoOupanue, pacro3HaBaHUuE U U3yUYE€HUE CBOMCTB KUCIOPOa,



HaOIOZICHUE B3aWMOJICHCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBUS
BO3HUKHOBEHHUSI M TMPEKpAIllCeHUs] ropeHust (Mmoxkapa), 03HAKOMJIEHUE C
oOpasliaMy OKCHJOB M OMNHCAaHUE WX CBOMCTB, MOJIy4eHHUE, COOMpaHUE,
pacno3HaBaHWe M M3y4YE€HUE CBOWCTB  BojJopoia  (ropeHwue),
B3aUMoOJielicTBUEe Bojgopona ¢ okcupoM wmeau (1)  (Bo3MoxkHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), HAONIOACHUE O0Opa3IoB BEIIECTB
KOJIMYECTBOM 1 MoJib, uCCleIOBaHHE OCOOEHHOCTEW pacTBOPEHUS
BEILECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C
OIPEIEIEHHON MaccOBOH noien PACTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METa/UIaMU (HATPUEM U KaibleM) (BO3MOXXHO
HCMOJIb30BaHUE BHUJIEOMATEPHUAIIOB), HCCIICIOBAaHNE 00pa3IoB
HEOPraHWYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKpacKu HMHIMKATOPOB B pAacCTBOPAX KHUCIOT M IIEJIOYEH, HU3y4YEHUE
B3auMojierictBusl okcupa meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KMCJIOT €  METAJUIaMH, pEaKUMd  HEUTpanu3alud, IIOJYyYEHHE
HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHUE OJHOTO METajula JAPYTUM H3
pacTBOpa COJM, PEIICHHE OSKCIEPUMEHTAIBHBIX 3aJad4 II0 TEMeE
«BaxkHen1me Ki1acchl HEOPraHMYECKUX COCIUHEHUI.

Iepuonuueckuii 3akoH U [lepuoanyeckas cucreMa XUMHYECKUX
jaemenToB JI. M. MengeneeBa. CrpoeHne aroMoB. XHMH4YeCKasl
cBs13b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PEAKLIMHU

[lepBble TOMBITKM  KJIacCU(PUKAIMM XUMHYECKUX 3JIEMEHTOB.
[lonsiTue O  rpynmax  CXOJHBIX  AJIEMEHTOB  (IIEJIOYHBbIE U
IEJI0YHO3EMEIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yoT aM(pOTepHbIE OKCHIIBI ¥ TUIPOKCHIBI.

Ilepuognueckuii 3akoH. Ilepuognueckass cucremMa XUMHUYECKUX
sanemenToB Jl. . MenneneeBa. KopoTkonepruoaHas u IJIMHHOIIEPUOAHAS
dopmbr  [lepuognyeckoit cuctempl XuMHuueckux dnementoB JI. M.
MenpneneeBa. Ilepuonel u rpynmnsl. PU3HYECKUM CMBICH MOPSAKOBOIO
HOMEpa, HOMEPOB MEPHUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTrOMHBIX siiep. M30TOmNbI. DNEKTPOHBI.
CtpoeHue 3JEKTPOHHBIX 000J0YEeK aTOMOB MEPBBIX 20 XUMHUYECKUX
anemeHToB  llepmommueckon  cucrembr .  W.  Menneneesa.
XapaKTEepUCTUKA XHUMHUYECKOTO DJJIEMEHTa [0 €ro IIOJOXKEHUIO B
[Tepuomnueckou cucreme . 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHUS paguyca aTOMOB XUMHUYECKUX
AJIEMEHTOB, METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM H
MEPHUOIAM.



3nauenue Ilepmoamueckoro 3axkoHa u Ilepmoanueckoil cCUCTEMBI
XUMUYECKUX DJJIEMEHTOB Il Pa3BUTUS Hayku M mnpaktuku. [ W.
MeneneeB — y4€HbIA U TPAXKIAHUH.

Xumnueckas cBsi3b. KoBaneHTHast (OJsIpHASI U HETIONISIPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX IEMEHTOB. IOHHas CBSI3b.

Crenenb okucneHusi. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[Ipoueccsl  OKUCIEHMST U BOCCTaHOBJIEHMS.  OKucCAUTENIM U
BOCCTaHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB  BEIIECTB  METAVIOB M  HEMETaJIOB,
B3aUMOJICHCTBUE TUAPOKCH/IA [IMHKA C PACTBOPAMH KHCIOT U ILIEJIOYEH,
IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IPUMEPBl  OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX  peakUMidl  (TOpeHue, PEeakUuu  Pa3I0oKEeHHUs,
COCTMHEHUS ).

Mesrcnpeomemmnuwie ceasu

Peanuzanuss MeXNpeaIMETHbIX CBSI3€M MPU U3YYEHUU XUMHUU B 8
KJIaCCE OCYILECTBIISIETCS YEPE3 UCIIOJIb30BAHUE KAK OOLIMX €CTECTBEHHO-
HAy4YHBIX IOHATHM, TaK W IOHATHM, SBISAIOIINUXCA CUCTEMHBIMHU IS
OTJIEIIbHBIX IIPEAMETOB €CTECTBEHHO-HAy4YHOI'O IUKJIA.

OO011ue ecTecTBeHHO-HAYYHbIE TIOHATHS: HAYyYHBIM (PakT, TUoTe3a,
Teopus, 3aKOH, aHaliu3, CHUHTE3, KJIacCH(PHUKALUs, TEPUOJTUIHOCTD,
HAOJIOJIEHUE, DJKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHUE, MOJIENb,
SIBJICHHE.

@®u3uka: MmaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKHI 3apsil, BEIECTBO,
TENO0, O00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, (U3NYECKue
BEJIMYMHBI, €AMHULBI U3MEPEHMSI, KOCMOC, IUIaHETHI, 3BE31bl, COoHIE.

buonorus: porocuntes, apixanue, buochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOIDI,
II0JIE3HBIE UCKOIIaeMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHYECKasi peaKkIus

Ilepponmueckunn 3akoH. llepuoanueckas cucremMa XUMHYECKUX
anemeHToB J[. 1. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B
U3MECHEHUM CBOWCTB XMMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOIOB,
Kalus, KaJIbIMs W HUX COCAMHEHUM B COOTBETCTBUU C IIOJIOKEHHEM
a11eMeHTOB B lleproaudeckon cuctemMe U CTPOCHUEM X aTOMOB.



Crpoenue  BemiecTBa: BHJAbl  XUMHYECKOM  CBSI3U.  TuIbI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKY U BUIA XUMHUYECKOU CBSI3H.

Knaccudukanums u HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB.
XUMHYECKUE CBOMCTBA BEMIECTB, OTHOCAIIMXCS K Pa3jIM4YHBIM KilaccaM
HEOPraHMYECKUX COCIMHEHUM, TECHETUYECKas CBS3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus XUMUYECKUX peakluuid M0 pa3iudyHbIM MpHU3HAKAM
(O 4MCIly ¥ COCTaBY YUYacCTBYIOIIMX B PEAKIIMHU BEIIECTB, [0 TEMIIOBOMY
s dexTy, M0 U3MEHEHUIO CTCTICHEW OKUCIICHUS XUMUYECKUX JIEMEHTOB,
0 00paTUMOCTH, TI0 YUACTHUIO KaTalu3aropa). JK30- U SHI0TEPMUUYECKHUE
peaKkuun, TEPMOXUMUYECKUE YPABHEHHS.

[Tonstue o ckopocTH XuUMHYecKOM peakuuu. I[loHstue 00
o0OpaTUMBIX W HEOOpaTUMBIX XHUMHUYECKHX peakuusx. [loHstue o
TOMOI'€HHBIX U Te€TepOreHHbIX peaknuax. [lonstue o karamuse. [lonstue
O XHMHUYECKOM paBHOBecuH. DakTopbl, BIHSOIIME HA CKOPOCTh
XUMHAYECKON PEAKLIUH U MOJ0KEHNE XUMAYECKOTO PAaBHOBECHSI.

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC pE€aKuuu, 3JI€KTpOHHBII>i
0ajlaHC  OKHMCJIUTEILHO-BOCCTAaHOBUTEIILHOM pCaKIuu. CocraBieHue
ypaBHeHI/Iﬁ OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaI(]_II/Iﬁ C

MCITOJIb30BAaHUEM METO/1a AJICKTPOHHOTO OajaHca.

Teopusi DAEKTPONMTUYECKOM IUCCOLMALMU. DJIEKTPOJIUTBHI U
HEAEKTPONIUThL. KaTHOoHBI, aHHOHBI. MeXaHU3M IUCCOLHALINU BEIIECTB C
pa3IMYHBIMK  BUAAMU XUMHUYECKON CBsA3u. CTeneHb JUCCOIUAIIMH.
CuiibHBIC U CJIA0bIE IEKTPOJIUTHIL.

Peakiuu nonHoro oOMeHa. Y clioBUs MPOTEKaHUS peaKIIUi HOHHOTO
oOMEHa, TMOJHbIE M COKpalIEHHbIE MOHHBIC YPaBHEHUS pPEaAKIUH.
CBoiicTBa KHCJIOT, OCHOBAaHWW W COJEH B CBETE MPEICTaBICHUN 00
ANEKTPOIUTUYECKON Jucconranuu. KadecTBeHHbIE peaklMh Ha HOHBI.
[TonsATHE O TUIPOTU3E COJIEN.

Xumuueckuii IKChepumenm:

O3HAKOMJIEHME C  MOJEISIMHU  KPUCTAUIMYECKUX  PELIETOK
HEOPTaHUYECKHUX BEIIECTB — METAIOB M HEMETAIUIOB (TpaduTta 1 anmasa),
CIIOKHBIX BELIECTB (XJIOpUJIAa HATpHUS), HCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XMMMUYECKOW pEaKIMM OT BO3JEUCTBUS PA3IMUHbBIX (AKTOPOB,
UCCIIENOBAHUE DJJIEKTPONPOBOJHOCTA PACTBOPOB BEILIECTB, IMpOLECCa
JUCCOLIMAIIMN KHUCJIOT, IIeloYed U cosied (BO3MOKHO HCIOJIb30BaHUE
BHJIEO MATEPHUAJIOB), MIPOBEJCHNUE OIBITOB, UIUTIOCTPUPYIOLIUX MPU3HAKU



OpOTEKaHUs peakuuid HOHHOro oOMeHa (oOpazoBaHue Ocajka,
BbIICJICHUE Ta3za, 00pa30BaHUE BOJBI), OMNBITOB, HILTIOCTPUPYIOIIUX
IpPUMEpPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuMid  (ropeHue,
peaKluu pasjoKEHUs, COCAMHEHHUs), pPaclO3HaBaHUE HEOPraHUYECKHX
BEUIECTB C TOMOIIBI0 KAaYeCTBEHHBIX pEaKUUWd Ha HOHBI, pELICHHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtajuibl 4 MX coeJUHEHUA

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue U (u3nueckue
CBOMCTBA MPOCTHIX BELIECTB — TAJION€HOB. XUMHYECKUE CBOMCTBA Ha
npuMepe XJiopa (B3aMMOJEHCTBME C METajulaMH, HEMeTaJlIaMH,
miesoyaMu). Xiaopoogopoa. CosisiHas KUCIOTa, XUMUYECKHE CBOMCTBA,
[OJyyeHue, IpuMeHeHue. JleficTBue xjopa U XJOpPOBOJAOpOJa Ha
OpraHu3M uesoBeka. BaxkHelye XJI0puibl U UX HaXOXKIECHHUE B IPUPOJIE.

Obmas xapakrepuctuka 3aeMeHTOB VIA-rpynmbel. OcoGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEepHble CTeneHu okucieHus. CrTpoeHue u
¢u3nuyecKkue CBOWMCTBA MPOCTBIX BEIIECTB — KHUCIOpPOAA U CEPBIL.
AnnotponHsle MOAU(UKAIIMM KUCIOPOAa U cepbl. XUMUYECKUE CBOICTBA
cepbl. CepoBOIOPOJ, CTpOEHUE, (PU3NYECKUE U XUMHUYECKHE CBOMICTBA.
Oxcupl cepbl Kak MpeJCTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIIOTa,
(bu3MYecKre 1 XUMUYECKHUE CBOMCTBA (00IHE KaK MPEeJACTaBUTEINs Kacca
KUCJIOT U crienuuyeckue). XUMUUECKHE PEaKLUH, JIEKALUIUE B OCHOBE
IPOMBILUIEHHOTO CIOc00a IMOJIyd4eHUs CEepHOM KucioTel. IIpumenenue
cepHoil kuciotel. Cojiu CEpHOM KHCIOTHI, KaYeCTBEHHAsl pPEakIMs Ha
cynabdar-uoH. Haxoxxnenwe cepsl M €€ COEAMHEHUNW B TPUPOJE.
XUMHUYECKOE 3arpsA3HEHHE OKpPYXaloIlel Ccpelnbl COEIMHEHUSIMU CEpBbI
(KUCIIOTHBIE JOKIM, 3arps3HEHHUE BO3/yXa M BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPALLCHUSL.

OOmasi xapakrepucTuka 3JeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEpHbIE CTENEHH  OKHCIeHus.  A30T,
pacnpocTpaHeHUe B IpUpoAe, (PU3MUECKUE U XHUMUYECKUE CBOMCTBA.
KpyroBopot a3zota B npuponae. AMMHaK, ero (pU3NUEeCKUe U XUMUYECKHUE
CBOICTBa, MOdy4YeHUE U npuMeHeHne. Conu aMMOHHUS, UX PUBNYECKUE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHBI
aMMOHHUA. A30THasi KUCIIOTa, €€ MOoJyYeHue, PU3nUecKue U XUMMUUECKHE
CBOMCTBA (00IIME KaK MPEJCTAaBUTEISI Kilacca KUCIOT U creruduaeckue).
Hcnonp30BaHnEe HUTPATOB M COJIEH aMMOHMSI B KaU€CTBE MHUHEPAIbHBIX
yaoOpeHuil.  XUMHYECKOE  3arpsi3HEHHUE  OKpYXKaIoleH  cpeabl



COCTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3/yXa, MOYBBI
u  BomoémoB). Docdop, amrorpomHbie Momupukanuu docdopa,
dbuznyeckue u xumuueckue cpoiictBa. Oxcun pocdopa (V) u dochopnas
KUCIOTa, (U3MYECKUE W  XMMHUYECKHE CBOMCTBA,  IOJy4YEHUE.
Hcnonp3oBanne hochaTtoB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

Obmas xapakrepuctuka 3aeMeHTOB [VA-rpynmbel. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapakKTEepHbIE CTEIEHU OKHUCICHUA. YTIEpOs,
AJUTOTPOIHbIE MOAU(PUKALIMY, PACTIPOCTPAHEHUE B MPUPOJIE, PU3HUECKUE
U XUMUYECKUEe cBoicTBa. AncopOuus. KpyroBopot yriepoia B mpupo/ie.
Oxcupapl yriepoja, ux (pu3nueckrue U XUMHUYECKHE CBOICTBa, JEHCTBHE
HA JKMBBIC OPraHU3MBbI, MOJYYCHHE U TPUMEHEHHE. DKOJOTHYECKHUE
po0JIeMBl, CBsI3aHHBIE ¢ OKCUAoM yriepoaa (IV), runoresa riodanbHOTO
NOTEIUICHUs KJIMMara, MapHUKOBBIA 3 dexT. YronbHas KucioTa U eé
COJIM, UX (QU3NYECKHMEe M XHUMHYECKHE CBOMCTBA, IIOJyYCHHE U
MPUMEHEHUE. KauecTBennass  peakuus Ha  KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIWLMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KakK O
COCIMHEHMSIX yriiepoaa (MeTaH, 53TaH, OTUJIEH, AaleTUJIEeH, 3TaHOJ,
TIIMLEPHH, YKCyCcHas kucnota). [IpupoaHbie HCTOYHUKU YIJIEBOJAOPOIOB
(yrosb, mpupoAHBINA Ta3, HEPTH), MPOAYKTH UX MepepadboTku (OEH3MH),
UX pOJib B OBITY U IPOMBIIUIEHHOCTH. [oHsATHE O OMOTOTHYECKH BAYKHBIX
BELIECTBAX: JKUpax, OeJKax, YrJIeBoJax — U UX POJIM B KU3HU YEJIOBEKA.
MatepuanbHO€ €IMHCTBO OPTAaHUYECKUX U HEOPTAaHUUECKUX COCAMHEHUA.

Kpemuuii, ero gpusndyeckue 1 XUMUYECKUE CBOMCTBA, MOJIyUYE€HUE U
npumeHenue. CoeMHeHHs] KpeMHUs B nipupoje. OO1iue npeacTaBieHus
06 okxcune kpemHus (IV) u kpemHueBoit kucinore. CHIUKaThl, HX
UCIIONIb30BaHME B OBITYy, B  TNPOMBIIUICHHOCTH.  Bakneime
CTPOUTENbHBIE MaTepuajbl: KepamHhKa, CTeKJo, IIeMEeHT, O€eToH,
xene300eroH. [Ipobiembl 6€30macHOTO MCHOJIB30BAHUS CTPOUTENBHBIX
MaTEpHaJIOB B MOBCETHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

M3y4YeHHE OOpa3I[0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI, TPOBEJACHUE KAuYeCTBEHHBIX pPEaKIUi Ha XJIOPUIA-UOHBI H
HAOJIIOICHHE TMPU3HAKOB WX MPOTEKAHMS, OIMbIThI, OTPaKAIOIIHUe
¢u3nUeckue M XHMMHUYECKHME CBOMCTBAa TaJlOTEHOB M WX COEIMHEHHM
(BO3MOXHO  MCIIOJIb30BAaHUE BUACOMATEPUATIOB), O3HAKOMJIEHHUE C
oOpa3namu XJOpHA0B (TaJOT€HHIOB), 03HAKOMJIEHHE C 00pa3laMu Cephl



n e€ COoeNMHEHUSMHU (BO3MOXKHO HCHOJb30BAHUE BHICOMATEPHUAIIOB),
HaOMrOfIeHUE  Mporiecca OOYIJIMBaHUS  caxapa TOJ  JICHUCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3YUYEHHE XHMHUYECKUX CBOMCTB
pa30aBJIEHHON CEpHOI KUCIIOTHI, MIPOBEJACHUE KAUYECTBEHHON peaklny Ha
cynb(haT-uOH U HaONIOIeHNEe TpU3HaKa €€ MPOTEKaHus, O3HAKOMIICHHUE C
dbu3nuecKkuMu cBOCTBaMH a30Ta, pochopa u uX coenHEHU (BOZMOKHO
MCIIOJIb30BaHUE BHICOMATEPUANIOB), 00pa3laMu a30THBIX U (HOCPOPHBIX
yA00OpeHui, TmoyydyeHue, coOupaHue, pacrno3HaBaHUE U HU3YUYEHUE
CBOWCTB aMMMaKa, POBEICHUE KAUECTBEHHBIX PEAKIIMI Ha HOH AMMOHUS
u dochar-uoH U U3yYeHUE NPU3HAKOB UX MPOTEKAHMSI, B3aUMOJICHCTBUE
KOHLICHTPUPOBAHHOW  a30THOM  KHUCIIOTBI C  MeAbl0  (BO3MOYKHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3YUYCHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura, QyaepeHa, 03HAKOMIICHHE
C TPOLECCOM aJCOpPOIUMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM W yCTPOHMCTBOM  MPOTHUBOTA3a, IMOJy4YeHUE, COOMpaHue,
paclio3HaBaHUE M M3YYEHHE CBOWCTB YTJIEKMCIIOTO Ta3a, IMPOBEICHHE
KaueCTBEHHBIX pEaKIUid Ha KapOOHAT M CHJIMKAT-UOHBI U HM3YyYECHHE
IPU3HAKOB MX IMPOTEKAHUsA, O3HAKOMJICHHE C MPOAYKIMEHW CHIMKATHOU
IPOMBILIIEHHOCTH, PEUIEHUE SKCIEPUMEHTANbHBIX 33434 II0 TEME
«BaxxHeunie HeMeTauibl U KX COCAUHECHUS.

MeTaJsibl 4 MIX COeIMHEHU S

OO6miast xapakTepuUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMHM X TNOJIOKEHHS B llepmogmyeckoid cUCTEME XHMUYECKHX
sanementoB JI. . MenaeneeBa u crpoenust arToMoB. CTpOEHUE METAJUIOB.
Merannuyeckass CBSI3b M METAJUIMYECKAS] KPUCTAJUIMYECKAsl PEIIETKA.
DJIEKTPOXMMHUYECKUA Ppsii  HaANpsOKEHUM MeTamioB. Dusnmyeckue u
XUMHUYECKHE CBOMCTBAa MeTaIoB. O01IKe criocoObl MOTYyUYEHUs METAIIOB.
[TonsiTHe O KOPPO3WU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
koppo3uu. CmnaBbl (CTajib, YyTyH, JIOPAIIOMHHMNA, OpOH3a) M HUX
PUMEHEHHUE B OBITY U MPOMBIIIIIEHHOCTH.

[llenounsle MeTabl: IONOXKeHHE B Ilepuoanueckoi cucreme
xumudeckux ssemeHtroB /. . Menzaeneesa, cTpoeHME HX aTOMOB,
HaxoXxjJeHue B mnpupoae. Pu3Myeckre M XUMHUYECKHE CBOWMCTBA (Ha
npuMepe Hatpus U Kanus). OKCHUIIBI U TUJIPOKCHIIBI HATPUS U Kallusl.
[IprMeHeHre NIENOYHBIX METAJUIOB U UX COSIUHEHU.

[I{es104yHO3E€MENBHBIE METAJJIBI MArHUM M KaJbLIUM: TOJOKEHUE B
[lepuonnueckor cucreme xumuueckux snemeHToB JI. M. Menpaeneena,
CTPOEHHE WX AaTOMOB, HAaXOXJcHUE B mpupone. Duszndeckne u



XUMHUYECKHE CBOMCTBA MarHvs M KajapOusd. BakHeWinme coeauHEHUS
Kablus (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHUSI.

AJIFOMUHUIA: TIoJI0)keHUE B IleprnoandecKkoil CuCTeMe XMUMHUUYECKUX
anemeHToB /. 1. MeHneneeBa, cTpoeHrE aToMa, HaX0KIAEHUE B IPUPO/IE.
dusznueckne W XUMHUYECKHE CBOMCTBA amoMHUHHUSA. AMQOTEepHBIC
CBOMCTBA OKCH/IA ¥ THAPOKCHU]IA AITFOMUHUS.

Kenezo: mnonoxenue B Ileproanueckol CHUCTEME XHMHUYECKHX
anemeHTOB /. 1. Menaeneesa, CTpo€HUE aTOMa, HAXO0XKICHUE B IPUPOJIE.
du3nuecKre U XUMUYECKUE CBOMCTBA xene3a. OKCUIbl, TUAPOKCUIBI U
cosn xene3a (I1) u xxenesza (III), ux cocta, CBOKWCTBA U MOJIyYEHUE.

Xumuyeckuii IKCnepumenm:

03HaKOMJICHHE ¢ 00pa3liaMu METAJIJIOB U CILJIABOB, MX (PU3MUECKUMHU
CBOWMCTBAMHU, M3YyUYCHHE PE3yIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS
OKCHJIa Kalbldd M HaTpUsi C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), MCCJIEJOBAaHUE CBOMCTB KECTKOM BOJbI, IMpoIlecca
TOpeHHsl  JKejie3a B KHUCIOpoJe  (BO3MOXHO  HCMOJIb30BAaHHE
BUJICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX pPEaKIui Ha
WMOHBI: MarHusl, Kajablusl, altoMUHMS, 1IuHKa, xene3a (II) u xeneza (IID),
menu (I1), HaGnrogeHue U onmucaHue MPOIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMU HATpUs, Kaius U Kaidblusgd (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHUEe aM(OTEPHBIX CBOMCTB THIPOKCH]IA
ATIOMUHHS U TUIPOKCUJA LIMHKA, PEIIEHUE 3KCIEPUMEHTAJBHBIX 3a1a4
1o TeMe «BaxkHeHIe MeTalIbl U UX COCIUHCHUSY.

XuMHS U OKpPYyKawIas cpeaa

BemectBa u Marepuanbl B MNOBCEIHEBHOM JKM3HM YEJIOBEKA.
be3onacHoe MCMOMB30BaHME BENMIECTB M XMMHYECKUX PEAKIUN B OBITY.
ITepBast nomMoIb TPU XUMUYECKUX 0KOTAX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKawouied cpeasl (mpenesbHas
nonycTuMas KoHIleHTpauusi BemiectB, ganee — IIJK). Ponbp xumuu B
PEIIEHUH PKOJIOTHIECKHUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3yuyeHHe O00pa3lioB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIC MaTEPHUAIbI).

Mesxcnpeomemmnuie ceasu

Peanuzanusa MeXnpeaMETHBIX CBS3E€A MPU WM3YyUYEHUU XUMUH B 9
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-



HAyYHBIX TOHSTUN, TaK W TOHSTUN, SBISIOIUXCA CHUCTEMHBIMH IS
OTJENbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAYyYHBIN (pakT, TUIoTe3a,
3aKOH, TEOpHs, aHaIM3, CUHTE3, KilacCUPUKaLuUs, IEePUOJIUYHOCTD,
HaONIIOJIEHUE, HKCIEPUMEHT, MOJCIMPOBAHUE, HW3MEpPEHUE, MOJIETb,
SBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEPUAIBL.

®u3uka: MmaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYyJa, DJIEKTPUUYECKHA  3apsf,
IIPOBOJIHUKH, TIOJYTIPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELLIECTBO,
Teno, O0OBEM, arperartHoe COCTOSHUE BElIeCTBa, Tras, pacTBOp,
pacTBOPUMOCTh, KPHUCTAJUIMUECKas pEIIE€TKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHMS], KOCMUUECKOE ITPOCTPAHCTBO, IIJIAHETHI,
3BE31161, CoHIIE.

buonorusi:  gorocuntes, apixanue, Ouocdepa, IKOCHCTEMA,
MUHEpaJbHBIE  yIOOpEHUs,  MHKPORJIEMEHTBhl,  MaKpO3JIEMEHTHI,
NUTATENbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE MTOPOBI,
[I0JIE3HBIE HCKOIIAEMbIE, TOIJIMBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
nHo XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaTbl OCBOEHHS IPOTPaMMbl  OCHOBHOTO
o0uiero oOpa3zoBaHUs JOCTUTAIOTCS B XO/1€ OOyUEHHUsI XUMUU B €IMHCTBE
y4eOHOM M BOCIUTATENBHOM JESITEIBHOCTH B  COOTBETCTBUU C
TPAAULIMOHHBIMA ~ POCCHUMCKUMHU  COLIMOKYJBTYPHBIMU UM JYXOBHO-
HPABCTBEHHBIMU IEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUIAMH H
HOpMaMHu IMOBEACHMsSI U CIOCOOCTBYIOT IIpoLeccaM CaMOIO3HAHMS,
CaMOpa3BUTHUS U COLMATIM3ALUU 00yYarOIUXCS.

JINYHOCTHBIE pPE3YyJbTaThl OTPAKAOT TOTOBHOCTh OOYYAIOIIMXCS
PYKOBOJCTBOBATBHCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAUUN U
pacCIIMpPEHHE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOTr0 BOCIIMTAHUS:

[IEHHOCTHOTO  OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEUI0, TOHUMaHUS 3HAa4YEHUs
XUMHUYECKON HAyKH B JKM3HU COBPEMEHHOI'O OOILECTBA, CIOCOOHOCTH
BJIAJIETh JOCTOBEPHOM HH(pOpMalMe O NepefoBbIX AOCTHKEHHUAX U
OTKPBITHSIX MUPOBOM M OTE€YECTBEHHOM XMMMHH, 3aWHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUAX 00 yCTPOICTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHMS:

NPEACTABICHUS] O  COLMAJBHBIX  HOpPMax W MpaBHIIAX
MEXJIMYHOCTHBIX  OTHOIIEHUMH B  KOJUIEKTUBE, KOMMYHMKAaTUBHOU
KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HON, y4eOHOMCCIE0BATEIbCKOM,
TBOPYECKOM W  JPYyrUX BHUAAX  JIEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESITEIbHOCTH MPHU BBITIOJHEHUN YUE€OHBIX,
[IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUHM XHMHUYECKUX OKCIIEPHUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAaHUIO U
B3aMMOIIOMOIIM B IPOLECCE 3TOM yUEOHOM IEeSTENIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE MOBEJCHHE WU IMOCTYNKH CBOMX TOBAPUUIEH C MO3HMIIMHU
HPaBCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIEACTBUI
[OCTYINKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPENCTABICHUS O BELIECTBE U XMMHUYECKOHN
pEeakLMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJISIFOLIME OCHOBY [JIsl TIOHMMAHMSI CYLUIHOCTH HAy4YHOW KapTHHBI



MHUpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
MPUPOJIbl, B3aUMOCBSI34X YEJIOBEKA C MIPUPOJIHON CPEN0il, O POJIM XUMUHU
B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX
3HAHWM 10 XUMHUH, HEOOXOIUMBIE HJii OOBSICHEHHS] HaOIIOJaeMBIX
IpOLIECCOB W  SBJICHWH, I[O3HABATEIbHOM, WH()OPMALMOHHOW H
YUTATEIbCKON KYJIbTYphl, B TOM YKCJIE HABBIKOB CaMOCTOSATEIIbHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYpPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEACTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K 00YUYEHHUIO ¥ TIO3HAHUIO, TI0003HATEITLHOCTh, TOTOBHOCTH
U CHIOCOOHOCTh K CaMOOOpa30BaHUIO, MMPOCKTHON M MCCIIEIOBATEIHCKON
NEeATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBIE€HHOCTH W YPOBHS
o0y4eHHUs B JaJIbHEHIIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbI:

OCO3HAHME [IEHHOCTH KU3HU, OTBETCTBEHHOIO OTHOIIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KU3HHU, OCO3HAHUE
MOCJICICTBUNA U HEMIPUSITUE BPEAHBIX TPUBBIUEK (YIOTPEOICHUS aIKOT OIS,
HApKOTUKOB,  KYypEeHHUs), HEOOXOJUMOCTH  COONIIOJCHHS  IPaBUII
0e30macHOCTH IpU OOpalleHuU ¢ XMMUYECKMMHU BEIIECTBAMU B OBITY U
pEAIbHOM )KU3HU;

5) TpyaoBOro BociMTAHMSA:

UHTEpPEC K TMPAKTHYECKOMY HU3y4deHHuio npodeccuit u Tpyna
pPa3IMYHOrO0 poJAa, YBAKEHUE K TpyAy U pe3yibTaTaM TPYyAOBOU
NEATEIbHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHU
0 XWUMHWHW, OCO3HAHHBIH BBIOOP WHAMBUIYATHOH TPACKTOPUHU
OPOJOJDKEHUs O00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHentHo mpodecCuoHaTbLHON AESTETPHOCTH U PA3BUTH HEOOXOIMMBIX
YMEHUH, TOTOBHOCTH aIalITUPOBATHCS B TPOPECCUOHAIBLHON CPEle;

6) ’K0JI0rN4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU I1IeNIeco00pa3Hoe OTHOILIEHHWE K TPHUpOAE Kak
UCTOYHUKY KU3HM Ha 3€MJI€, OCHOBE €€ CYILECTBOBAaHMUS, IMOHHUMaHUE
IIEHHOCTH 3JI0POBOrO0 W Oe3omacHOro obpasa JKW3HU, OTBETCTBEHHOE
OTHOIIECHUE K COOCTBEHHOMY (hM3MUYECKOMY U TICUXHUECKOMY 37I0POBBIO,
OCO3HaHHUE LIEHHOCTU COOJII0JIEHUs MpaBuil 0€30MacHOr0 MOBEACHUS TIPU
paboTe C BelleCTBAMU, a TAKXKE B CUTYyalUsAX, YTPOKAIOMINX 30POBbIO U
YKU3HU JTI0/ICH;



CIIOCOOHOCTH TIPUMEHSTh 3HAHUWSA, TMOJydaeMble MpPU H3yUYCHHUH
XUMUH, Ui PEIIeHUs 3a]ad, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON
CpelloH, JJis MOBBIIIEHUSI YPOBHS AKOJIOTHYECKON KYJIbTYPhl, OCO3HAHMUS
rJI00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOoOJeM U MyTed MX pelieHus
MOCPEJICTBOM METOJIOB XHUMHUH, SKOJOTUYECKOTO MBIIMUICHHS, YMEHUS
PYKOBOJICTBOBAaTbCSI MM B IIO3HABATEIbHOW, KOMMYHUKATHBHOW U
COLIMAJIbHOM IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3yJIbTaTOB BBIJIESAIOT 3HAUUMBbIE IS
(dhopMHUpOBaHUSI MUPOBO33PEHHUS OOIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS,
MIPUHITUT, THIOTEe3a, GaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ),
KOTOpbIE MCTOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUW U3 ATUX MpeAMETOB (opMuUpOBaThH
Ipe/ICTaBlIEHHE O LEJIOCTHOM HAyYHOW KapTHHE MUPA, U YHUBEpPCAJIbHbIC
y4ueOHbIE TEeHCTBUS (mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIE,
PETYISTUBHBIE), KOTOPBIe 00ecTeunBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATENIbHOMY  TUIAHUPOBAHUIO U OCYILIECTBICHUIO  y4eOHOM
JEeSATETbHOCTH.

Ilo3naBaTeqbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eficTBUS

ba3oBble ornueckue AefcTBUA:

YMEHUS HWCTOIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHUS TIPU
OCBOCHHMH 3HAHUI: pACKPHIBATH CMBICT XUMUYECKUX MOHSITHU (BBIIACISAThH
UX XapakTepHble MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JAPYTUMH
MOHSATUSMU), MCIOJB30BaTh TOHATHS I OOBICHEHHS OTIEIbHBIX
(GhakTOB W SBJICHWH, BBHIOMpPATh OCHOBAaHWS W KPUTEPUU  JIS
KJaccu(UKaMM XUMHYECKMX BEHIECTB M XUMUYECKHUX PpEeaKIluil,
yCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXAY OObEKTaMU
W3Y4YeHUsS, CTPOUTh  JIOTUYECKHUE  pacCyXneHus (WHIyKTUBHEBIE,
JEAYKTUBHBIC, T10 aHAJIOTHH), IEaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE NMPUMEHSTH B IIpoLiecce O3HAHUS MOHTHS (TPEIMETHbBIE U
MeTaIpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOEIIH, UCIIOIb3yEMbIE
B XMMUH, TPeoOPa30BbIBATh HIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIETbHBIC
MPEACTABICHUS] — XUMHUYECKUN 3HAK (CHMBOJI JJIEMEHTA), XHUMHYECKas
dbopmyna ¥ ypaBHEHHUE XMMHUYECKOW PEAKIM — MPHU PEHICHUH Y4eOHO-
MO3HABATEIBHBIX 337a4, C YYETOM ITHX MOJIEIbHBIX MPEACTABICHUM
BBISIBJISITh M XapaKTepU30BaTh CYILIECTBEHHbIE NPHU3HAKH M3y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEILECTB U XMMHUYECKHX PEAKIUH, BBISBIATH



oOme  3aKOHOMEPHOCTH,  IPUYMHHO-CJIEICTBEHHBIE  CBSI3U U
MPOTUBOPEUHS B H3yYAEMBbIX MPOIECCAX U SIBICHUAX.

Ba3oBnle ncciieqoBarejbcKue JeHCTBUSA:

YMEHUE HCIOJb30BaTh TOCTABIICHHBIE BOIPOCHl B KauecTBE
MHCTPYMEHTA MO3HaHUs, a TAKXKE B KAYeCTBE OCHOBBI AJIs (DOPMHUPOBAHUS
TUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHue OmbiTa [0 IUIAHUPOBAHHUIO, OpraHU3alUd U
NPOBEICHUIO YYEHUYECKUX DSKCIEPUMEHTOB, yMEHUE HaOmoAaTh 3a
XOJIOM TpoIlecca, CaMOCTOSITEIbHO IPOrHO3UPOBATH €ro pe3yJbTarT,
dhopmynrpoBaTh 000OIICHHSI W BBIBOJIBI TI0 PE3yIbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIEIOBAHMS, COCTABIIATH OTUET O MPOJIENIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE  BbIOMpATh, AHANM3UPOBATH U  HHTEPIPETUPOBATH
UH(OPMAIIUIO PA3IUYHBIX BUJIOB U (HOPM MPEACTABICHUS, TOIYYaeMYIO
U3 Pa3HbIX MCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JIUTEPATypa XUMUYECKOTO
COJIep>KaHusl, CIipaBOYHbIe MOCOOus, pecypchl MHTepHeTa), KpuTHYECKU
OLICHUBATh NPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HHPOPMALIHIO;

yYMEHUE MPUMEHATh PA3JIUYHbIE METObl U 3alpOChl IPU MOUCKE U
otOope MH(pOpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS
BBITMIOJTHEHUST Y4€OHBIX M MO3HABATEIBHBIX 3334 ONpeneaEHHOro THUIA,
npuoOpeTeHue OombiTa B O00JaCTH HCIIOJIB30BAHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJICHUE KYJIbTYpOH aKTUBHOIO
UCIIOJIb30BAHUSl  PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO
BbIOMpaTh ONTHUMAIbHYIO (OpMYy TMpeACTaBlieHUuss UHPOpMALUU |
WUTIOCTPUPOBATh  pelllaeMble  3aJayd  HECJIOXKHBIMM  CXEMaMH,
auarpaMMamu, IpyruMu popmamu rpaduku U 1X KOMOUHALMSIMU;

YMEHHUE HCIOJb30BaTh M aHAJIM3UPOBATH B Mpolecce yuyeOHOU U
HCCIIEIOBATENIbCKOM  JEATENIbHOCTH ~ MH(POPMAIMI0O O  BIUSHUHU
MPOMBIIIJICHHOCTH, CEJIBCKOI0 XO3SMCTBA M TPAHCIIOPTAa HA COCTOSTHUE
OKPYKAIOIIEH MIPUPOTHOU CPEBI.

KoMmyHnKkaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHUsI 33/1aBaTh BOMPOCHI (B X0/ [uajora u (Win) JUCKYyCCUH) 10
CYLIECTBY OOCYXIaeMol TeMbl, (OPMYyIUPOBATH CBOU MPEATIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEUI0KEHHON 3a1a4H;

YMEHUSI MPEACTABIATH MOJYyUYEHHbIE PE3yJIbTaThl MO3HABATEIHHOM
JESATENbHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTaX; JielaTh MPE3CHTALMIO
PE3YIbTATOB BBHIMOJHEHUS XUMUYECKOI0 SKCIEpUMEHTa (J1a00paTOPHOTO



OTbITa, JIAOOPATOPHOM PabOTHl TO WCCICIOBAHUIO CBOWCTB BEIECTB,
y4eOHOTO MTPOCKTA);

yMEHUs y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHON W HCCIIEIOBATENbCKON JEATEIbHOCTH MpPHU PEIICHUU
BO3HHKAIOIMIUX TPoOJIEeM Ha OCHOBE Yyuéra OOIMMX WHTEPECOB U
coryiacoBaHusl MO3ULUN (0OCyX AeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD), KOOPAMHALIMS ~ COBMECTHBIX  JCHCTBWIA,  OIpeaeicHUe
KPUTEPHUEB 1O OLIEHKE KaUeCTBA BHIMIOJHEHHON padOThI U APYTHE).

PeryisiTuBHbBIE YHMBeEpPCAJbHbIE YYeOHbIE NeHCTBUS:

YMEHHE CaMOCTOSTEIbHO  ONPEACNATh IeNd  JACSITeIbHOCTH,
MJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH
KOPPEKTUPOBAaTh  CBOKO  JIEATEIbHOCTh,  BBIOMpaTh  HaumbOoJjee
s exkTruBHBIE CIOCOOBI pEIIeHUs Y4eOHBIX M MO3HABAaTEIBHBIX 3aj]ad,
CaMOCTOATENIbHO COCTaBJSATh WM KOPPEKTUPOBATh MPEUIOKEHHBIH
QITOPUTM JEHCTBUM IIPU BBINOJHEHWH 3aJaHUM C y4YETOM MOJy4ECHUS
HOBBIX 3HAaHUI 00 H3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLHUSAX,
OLICHUBATh COOTBETCTBUE IOJYUYEHHOI'O pe3yjbTaTa 3asBJICHHOW LEJH,
yMEHHUE HCHOJb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, MpeiJiaraéMble B
YCIIOBUM 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHUIO 00S13aTEIILHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO  JIaHHOW  (QenepaibHON  paboueit
IPOrpPaMMOM, BBIJEISIOT: OCBOEHHBIE O0YYaIOIIMMUCS HAyYHbIE 3HAHMS,
YMEHHUS U CTIOCOOBI IEHCTBUH, cienuduueckue i MpeAMETHOM 001acTu
«XUMHS», BUABI ACSITEIBHOCTH MO TMOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIpPETAlMY, MNpPeoOpa30BaHUI0 U MNPUMEHEHUI0 B  PA3IUYHbIX
y4€OHBIX U HOBBIX CUTYyaIUsIX.

K xonmy oOydenus B 8 kJacce MNpeAMETHbIE pe3ylbTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI ~ OTpakaTb  C(OPMUPOBAHHOCTH Y
oOy4Jaronmxcsi yMEHUM:

e paCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATUNA: aToM,
MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIECTBO, CI0KHOE
BEIIECTBO, CMECh (OHOPOAHASA U HEOAHOPOHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs M MOJEKYJspHas macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAST Macca, MacCOBas 10JIs1 XUMUYECKOTO
AJIeMEeHTa B COCAMHEHUH, MOJIIPHBIA OOBEM, OKCH[, KHUCIIOTA,
OCHOBaHHE, COJIb, JIEKTPOOTPUIIATENILHOCTh, CTENIEHb OKUCIICHUS,
XUMHUYECKass peakuus, Kilaccupukaluus peakuui: peakuuu



COCIMHEHMSI, PEAKUUU Ppa3JIOKEHUs, PEAKUUH 3aMEIICHHUS,
peakuuu oOMeHa, FK30- U SHAOTEPMUUYECKUE PEAKLIUU, TEIIOBON
addektT peakuu, SIPO aToMma, IJICKTPOHHBIA CJIOM aTtoma,
aTOMHasi OpOUTalIb, PAANYC aTOMa, XUMUYECKasl CBSA3b, OJIApHAs
Y HENOJISIpHAsi KOBAJICHTHAs CBsI3b, MOHHASI CBSA3b, NOH, KATHOH,
aHWOH, pAcTBOp, MaccoBas JOJs BemecTBa (IPOLIEHTHas
KOHLIEHTpaLusi) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN
U TPUMEHSATh OSTU TMOHSATUS TPU ONUCAHUU BEIIECTB M MX
IIPEBPAILCHNN;

WCIIOJB30BaTh XUMHUYECKYH0 CHUMBOJIUKY JUJISl COCTaBJIEHUS
(dhopMys BEIIECTB M YPABHEHUM XUMHUUYECKUX PEAKIIUA;
ONpeNeNsITh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OMHAPHBIX
COCIMHEHUSIX, CTENEHb OKHUCJICHHUS DJEMEHTOB B OMHAPHBIX
COCIMHEHMSIX, NPHUHAMIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCy COEAMHEHMH MO QopMmyiaMm, BHUJ XUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MIOHHAs) B HEOPTAHUUYECKUX COCAMHEHUSX;
packpsiBaTh cmbich [leprnoanueckoro 3akona /1. 1. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOJUYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKUX DJJIEMEHTOB OT HX TOJIOKEHUS B
Ilepnoanyeckoit cucreMe, 3aKOHOB COXPAHEHNS MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHMs, 3aKOHA
ABorazapo;

ONMHUCHIBATH M XapakTepu3oBaTb  TaONMMYHYIO  popMy
[lepnonueckoil cuCTEMbl XMMHYECKHX 3JEMEHTOB: Pa3iuvarh
NOHATHS «TJaBHas mnoarpynmna (A-rpynma)y ©  «1o0oyHas
noarpynna (b-rpynma)», wmangeie W OOJIbIIME  TIEPUOJBI,
COOTHOCUTh O0O3HAUYEHMS, KOTOpPbIE UMEIOTCS B TaOIHIle
«llepnonnueckas cucrema xumMudeckux odnemeHroB /. WM.
MenpeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS
aTOMOB XHMMYECKHX 3JIEMEHTOB (COCTaB W 3apsij sapa, ooiiee
YUCJIO DJIEKTPOHOB W paclpelelieHue HX IO DIEKTPOHHBIM
CJI0SIM);

KJIACCU(PUIIUPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPTaHUYECKUE
BEUIECTBA, XUMHUYECKHE peakuuu (M0 YUCIy M COCTaBy
Y4acTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEIIoBOMY 3P dexTy);
XapakTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE CBOMCTBA
BEIIECTB  PA3IMYHBIX  KJACCOB, IMOJATBEpPXkAasi  OIHCAHUE



NpUMepaMu  MOJICKYJISIDHBIX ~ YPaBHCHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT UX
Ka4yeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHHS XHMHUECKUX
MIPEBPAIICHUH B Pa3IUYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJIF0 XUMHUUYECKOTO dJIEMEHTa 10 opMmyIie
COEMHEHMSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOHN peakinu;

MIPUMEHSITh OCHOBHBIE OIIePAIl¥ MBICITHTEILHOU JCATCIIEHOCTH —
aHAMW3 W CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTeMaTH3aIlUIo,
KJIAaCCU(UKAIINIO, BBISIBIICHUE MPUINHHO-CIICJICTBEHHBIX CBS3CH —
JUIS W3YYCHHS CBOWCTB BEIIECTB M XHUMHUYECKUX pEaKIUH,
€CTECTBCHHO-HAYYHBIC METOIbl TIO3HAHWS — HaOJIOJICHNE,
WU3MEpEHUE, MOJICIMPOBAHUE, OJKCIEPUMEHT (pealibHbI U
MBICJICHHBIN);

ClIeIOBaTh TMpaBUJIaM TOJB30BAHUS XUMHUYECKOW TOCYION W
71ab0paTOpPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBUIIaM OOpaIleHuUs
C BeHeCTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMH  TIO
BBITIOJTHCHUIO ~ JTAOOPATOPHBIX ~ XMMHYECKHX  OIBITOB  II0
MOJTyYEHHUI0 U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOIA U
KHCJIOPOJia), TPUTOTOBIICHUIO PACTBOPOB C ONPEICIEHHOM
MacCOBOM JOJIell pacTBOPEHHOTO BEIIECTBA, IUJIAHUPOBATh H
MPOBOANTh XUMHUYECKHE OSKCIICPUMEHTBHI 110 paclo3HaBaHHUIO
pPacTBOPOB IIIEJIOYECH ¥ KHUCIOT C TIOMOINBI0 WHIWKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U JPYTHE).

K koHiy oOyueHuss B 9 KJjacce TpeAMETHBIE pe3yJbTaThl Ha
0a30BOM  YpOBHE  JOJDKHBI ~ OTpaxatb  Cc(HOpPMHUPOBAHHOCTH Y
00y4aroIuXxcst yMEHHIA:

pacKpbIBaTb  CMBICI ~ OCHOBHBIX  XMMHUYECKHX  IOHSTHINA:
XUMUYECKHI AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHOH,
IpOCTOE  BELIECTBO, CJOKHOE  BEIIECTBO,  BaJICHTHOCTb,
AIIEKTPOOTPHUILIATETIBHOCTh, CTENEHb OKUCICHHS, XUMHUYecKas
peaxiusi, XUMHUYECKasl CBA3b, TEIIOBOW 3((EKT peakuuu, MoJib,
MOJISIpHBIH  00BEM, PacTBOpP, AIIEKTPOJIMTHL, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTHUYECKAsT TUCCOLMAINS, PeaKkM HOHHOrO oOMeHa,
KaTaln3aTop, XHMHMYECKOE paBHOBecHe, O0OpaTuMble U
HeoOpaTHUMblE  pEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC



peaKiuu, OKHCJIHUTENb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAaHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XHUMHUYECKAs
CBAA3b (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKas ), KpUCTAIINYECKas
pemérka, KOppo3usi METaJuIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaeiabHo gomnycrumas konuentpauus 11K BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMUYECKUX TOHSITHMA
U TPUMEHATH OSTH TOHATHUS TIPU OINHUCAHUM BEIIECTB U UX
IIPEBPALLICHUM;

UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJUKY [UJI1 COCTaBJIEHUS
(dbopMyJ1 BEIECTB U YPABHEHUN XUMHUECKUX PEaKIIHIA;
OTpEeNeNsITh BAJICHTHOCTh W CTENECHb OKHUCICHHUS XHMHYECKHX
AJIEMEHTOB B COEIMHEHUSIX Pa3IUYHOTO COCTaBa,
OPUHAAJICKHOCTh ~ BEIIECTB K  ONPEACIEHHOMY  Kjaccy
COCIMHEHHH 10  ¢opMmynaMm, BHUJ  XUMHUYECKOW  CBS3U
(KoBaJIeHTHasi, HMOHHAsl, METaJUIMYecKas) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apsij] MOHA N0 XUMHUYECKON (QopMyie, XapakTep
Cpellbl B BOAHBIX PAacTBOPAaX HEOPraHUYECKHX COCTUHEHUH, THUII
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [leprnogunueckoro 3akona J{. 1. Menneneesa
U JEMOHCTPUpPOBAaTH €ro IOHWMAHHWE: OMHCHIBATh W
XapakTepu3oBaTh TabauuHy0 Gopmy I[leproamdeckoit cucTeMbl
XUMUYECKUX  JJIEMEHTOB:  pas3jinyaTh [OHATUS  «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymnma)y,
MaJjibie U OOJIBIIINE TIEPUOIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC
UMEIOTCSI B TEPUOJMYECKONM  TaOIUIlEe, C  YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsg  anapa, oOmIee 4YHCIO 3JEKTPOHOB U
pacmpenenieHre WX 1O JIEKTPOHHBIM CJIOSIM), OOBACHSITH 00IHe
3aKOHOMEPHOCTH B WM3MCHCHHHM CBOWCTB OJJIEMEHTOB M UX
COEIMHEHUH B MpeJiesiax MajbiX MEePUOAO0B U IJIaBHBIX MOATPYIII
C YUYETOM CTPOEHUS UX AaTOMOB;

KJIACCU(UIIMPOBATh XMMHUYECKUE DJIEMEHTBhI, HEOPTraHWYECKUe
BCI[ECTBA, XWMHYECKHE peaknuu (MO0 YWUCITy UM COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 (]eKTy, 1mo
MU3MEHEHHIO CTENEHEN OKUCICHUS! XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHCHIBATh) oOmMUe U crenuduyeckue
XUMUYECKHE CBOMCTBA TMPOCTBIX M  CJIOXHBIX  BEIIECTB,



MOATBEPKAAsl ONMHUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;
COCTaBIISAITb ~ YPaBHEHUS  DIJIEKTPOJIUTHYECKON  JIHCCOLMALUN
KHCJIOT, HIEJIOYEN U COJIEH, TIOJIHBIE U COKpPAILIEHHBIE YPABHEHUS
peakuun MOHHOI'O oOMeHa, YpPaBHCHHUS peakiui,
ITOATBEPKAAIOIMNX CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIJIUTEJIbHO-BOCCTAHOBUTEIBHBIX
peakluii TMOCPEACTBOM COCTaBJIEHUS BJIEKTPOHHOro OanaHca
ATUX PEAKLIN;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HX
CTPOCHMUS, BO3MOKHOCTH MIPOTEKAHMS XUMHUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEeMEHTa Mo Gopmyre
COEIMHEHNs], MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Pacy€ThI IO YPABHEHUIO XUMHUYECKOW PEAKIINY;

coONo/IaTh TpaBuiia TMOJb30BAHUS XUMUYECKOM TOCYIOM U
1a00paTOPHBIM 000PYIOBAHKUEM, a TAKXKe MpaBuia 0OpalleHus C
BEIIECTBAMUA B COOTBETCTBUM C MHCTPYKLMSIMH MO BBIIIOJHECHUIO
7a00paTOPHBIX ~XMMHUYECKHX ONBITOB IO TIOJYYCHHIO U
coOMpaHnI0 ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIJIEKUCIIOTO
rasa);

IIPOBOAUTDL PEAKLHM, IMOATBEPKIAAIOIMINE KAaYECTBEHHBIM COCTAaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPHUI-,
Opomua-, woaua-, KapboHat-, ocdar-, cunukar-, cyiabdar-,
TUAPOKCUI-UOHBI, KAaTUOHbI aMMOHHS M HMOHBI HM3Yy4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKE B BOJIHBIX  pacTBOpax
HEOPraHUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONIEPALIMU MBICITUTEIBbHON AEATEIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTeMaTH3alluIo,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBS3€H — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB W XHUMHUYECKUX PEaKLHM, €CTECTBEHHO-
HAay4yHbI€ METO/Abl TIO3HaHWS — HaAONOJIEHUE, W3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne
n/n

HaumenoBanme pa3iesioB u
TeM MPOrpaMMbl

KoanuecTBO 4acoB

Bcero

KonTposbH
ble padoThbI

IIpakTnuec
KHe padoThl

daekTpoHHbIe (LM POBbLIE)
o0pa3oBaTebHbIe pecypchl

Pa3nea 1. [leppoHayanbHble XHMHYECKHE IIOHATHSA

XuMusg — BakHast 00J1acThb

L1 €CTECTBO3HAHUSA U 5 ) bubmoreka [JOK
MPAKTUYECKOU IEATEIHbHOCTH https://m.edsoo.ru/7f41837¢c
YeJIOBEKa
12 BemecTBa 1 XuMHUeCKHE 15 | bubmmnoreka [JOK
peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znesn 2. BaxkHeiinue npeacTraBuTe/ il HEOPraHN4eCKNX BellecTB

’1 Boznyx. Kucnopoz. [Tonsitue 06 6 bubnmoreka [JOK
OKCHJIax https://m.edsoo.ru/7f41837¢c
9 Bonopon. Ilonstue o xuciorax g 1 bu6nuoreka IIOK
U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bopna. PactBopsl. [lonsitue 06 5 | 1 bubnmoreka [JOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30




Pa3nea 3. [lepuoanyecknii 3akoH u Ilepnoguyeckas cucrema xumuueckux 31eMeHToB JI. . MenneneeBa. Ctpoenne
aToMoB. XuUMHYecKasi CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIINH

[lepuoauueckuii 3aKOH U
31 [lepuoanueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKUX djieMeHToB /1. U. https://m.edsoo.ru/7f41837¢
Mengeneesa. CTpoeHue aroma
XuMHYIeCcKast CBSI3b. Bu6 LIOK
NOJINOTEKA
3.2 Oxucamrensio- 8 2 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
J4( 15
TOro 1o pasiciy https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmmorexa TIOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOITPAMME




9 KJTIACC

KoanvecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM uudpoBbIe
Ne n/mm P Konrpoasn | IIpakTnuec (acpp :
NMPoOrpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThI KHe padoThl
pecypchbl
Pasznes 1. BemecTBO 1 XUMHYECKHE peaKIu
11 [ToBTOpEeHUE 1 yroyOneHune 3SHAHUA 5 1 bubnnorexa HOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs AUCCOLMALIUS. g | 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTaJJIbI M X COeUHEHUS
)1 OO61mas xapakTepUCTHKa XUMUYECKUX 4 1 bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapaKTepuCTHKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' TPYHIHL. &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapaKTepruCTHKA XUMUIECKIX
23 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 bubmmorexa LOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
UX COCIUHEHUS
54 OO61mas XxapaKTepUCTHKAa XUMUYECKUX g | ) bubmmoreka [JOK

aneMeHToB I[VA-rpynnsl. Yriepon u

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




KPEMHUI U UX COEIUHEHUS

Hroro no paszneny 25
Pazaen 3. Metajiibl M UX COeIMHEHMSI
. bu6mmoteka [IOK
31 Obume CBOHCTBA METAILIOB 4 https://m.edsoo.1u/7f41a636
bub6mmoteka [IOK
3.2 B i 16
QXHEUIIINE METAUIbl U KX COCTUHEHUS httos:/m.edsoo.r/7f412636
Hroro no pazneny 20
Pa3znea 4. XumMus U OKpyKammas cpeiaa
41 BemectBa 1 maTepuaisl B XKU3HA 3 bubnuotreka [IOK
' 4eJioBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME







INOYPOYHOE INIAHUPOBAHUME

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE

JlaTa

Ne Kontpoa | TlpakTnu uupoBsie

Tema ypoka u3yue

n/n Bceero bHBIE ecKHe o0pa3oBaTte/ibHbIE

HUA
padoThbI padoThbI pecypchl

1 [Ipenmer xumuu. Ponb XuMuu B )KU3HU 1 bu6moreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 METO/1aX MO3HAHUS B XUMHUU 1 buomorexa OK

A https://m.edsoo.ru/ff0d227¢
ITpakTuyeckas pabora Ne 1 «[IpaBuna

3 paboThI B 1a00paTOPUU U PUEMBI | bubnuorexa [IOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyTOBaHHEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl | bubnuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 buomorexa OK

puMeEp P https://m.edsoo.ru/fR0d28c8
COJIN)»
bu6moreka [IOK
6 ATOMBI U MOJIEKYJIBI 1
4 https://m.edsoo.ru/ff0d2a6c

. XUMHYECKHUE JIEMEHTHI. 3HAKU (CHMBOJIBI) | bubmuoreka [{OK
XUMHUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6 OK

8 [IpocTeie U cl0KHBIE BENIECTBA 1 nommotexa I

https://m.edsoo.ru/ff0d2a6¢




bu6munoreka LIOK

cUCTeEMAaTHU3alusd 3HAaHUU

9 ATOMHO-MOJIEKYISIPHOE YUECHUE
YIUIPHO® ¥ https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSTHCTBA COCTABa BEIIECTB.
10 Xumuueckast popmyna. BanentHocTh bubnuoreka LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubnuoreka [IOK
OTtHocuTeIbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XMMHYECKOTO dJIeMeHTa B bu6munoreka LIOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Monb. MossipHas bubnmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKHE SIBIICHUSI. bubnuorexa [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs IPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PEaKIUui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIECTB. bubmmorexa [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koau4decTBa, MacChl
17 BeIeCTBa MO YPaBHEHUSIM XUMHUYIECKIX bubmorexa HOK
B o P https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudnkamms XuMruuecKuX peakiini
18 (coe I/IHq;HI/ISIu A3JI0KCHUS 33156 CLI[-II/ISI bubmrorexa LIOK
A P ’ Hl ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 OK
19 sHikIoneauct. O0o0IeHnE U nbmorexa 11

https://m.edsoo.ru/ff0d40c4




KontponsHas padora Nel mo treme

bu6moteka [IOK

20
«BemecTBa 1 XMMUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayXa.
21 KI/IC?‘I}(;XO 3JIEMEHT U IIPOCTOE ad bubmorexa LIOK
POz p https://m.edsoo.ru/ff0d448e
BenrectBo. O30H
duznyeckre 1 XUMHUECKHE CBOMCTBA
22 KHCJIOpO/ia (pEeaKIIuu OKUCICHUS bubmorexa [IOK
PO (peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
Croco05I ITOIIYYEeHUS KUCIIOPO1a B
23 JabopaTopuu iqn OMBIH_UIGHpHOCTI/I bubnnorexa LIOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TeroBoit 23 PHEeKT XUMHUUECKON peaKIlnu,
24 MIOHSITHE O T(i)q)MOXI/IMI/I‘IeCKOM paBHeHI/II/I bubmorexa LOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- U PHAOTEPMUUYECKUX PEAKITUSIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;{3He1§14eql;o3 ¢ a, CII0COOBI ztro bubmmorexa [OK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeAOTBpALICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue Kuciopoaa bubmmorexa [OK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopoa — anemeHT u mpocToe Bbu6munorexa LIOK
BelecTso. Haxoxxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 OuU3NYECKHEe U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 IToHsATHE O KHCIOTAX U COJIAX nommorexa O

https://m.edsoo.ru/ff0d50d2




CriocoObI osTy4eHHst BO0pO/ia B

bu6moteka [IOK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padbota Ne 4 o Teme
31 «ITonyuenne u cobupanue Bogopoaa bubmorexa [IOK
Y . P HOPOAE, https://m.edsoo.ru/ff0d4f42
W3yYE€HHUE €r0 CBOMCTBY
. bu6moreka [IOK
32 Mosmsipabiii 00bE€M Ta30B. 3aK0H ABOTaIpoO
p AP https://m.edsoo.ru/ff0d542¢
Breruucnenust 00béMa, KomTudyecTBa
33 BEIIIECTBA rasza Mo ero M3BeCTHOM buomorexa OK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 ABHEHUIO pEeaKIIMy Ha OCHOBE 3aKOHA bubmorexa [IOK
pap pediii s https://m.edsoo.rw/fR0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 OuU3NYECKHE U XUMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TorsTue 00 bubnuoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwlleHHEIE U
37 HEHACBI epHHme paCTBO bl. MaccoBas buomorexa OK
0 pactBopEL- https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHUE PaCTBOPOB C bubnuoreka [JOK
ONpeACIEHHON MAaCCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padorta No2 mo teme bubmmorexa [JOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342




Oxcupsl: cocTaB, KiacCUpUKAIINS,

bu6moteka [IOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHusl: cOCTaB, KJ1accu(pUKaIIUs, bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHMU U https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocrta, kinaccudukarus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XuMUYECKHE CBOMCTBA bubmmorexa [JOK
KHCIJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOObI bubmmorexa [JOK
MOJyYECHUSI, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33/a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
43 I'enernueckas cBs3p MEXKy KilaccaMmu bubnuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O06o001eHre U cucTeMaTU3anus 3HaHU |
= H https://m.edsoo.ru/00ad9cb2
KonTtponsHas pabora Ne3 o treme
| bub6munoreka LIOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenaeHun"

https://m.edsoo.ru/00ad9¢ela




[TepBbie MOMBITKY KIaCCHPUKALIUN

51 XUMHUYECKHUX dlIeMeHTOB. [loHsiTre o bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
Ilepnonnueckuii 3axkoH u Ilepunoauueckas
52 cnieMa XUMHUYECKAX 3JICMGIF{)TOB I N buomorexa OK
T https://m.edsoo.ru/00adas52¢c
Menpeneena
53 Ilepuonsr TIIBL, 10 TIIIBI bubmmotexa LOK
PHOMEL, TPY » OAPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnuoreka [JOK
30TONEI https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0Y€K aTOMOB
. bubmuoreka [{OK
55 aneMeHToB [lepuoanyeckoii cuctemsr /.
https://m.edsoo.ru/00ada6bc
H. Menneneena
XapaKkTepUCTHUKA XUMHYECKOTO 3JIEMEHTA
_ Bbubmunoreka LIOK
56 1o ero noJyioxeHuto B [lepuoauueckon
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneena
3nauenue [lepuoauyeckoro 3akoHa ams
57 pa3BUTHUA HAayKu U npaktuku. /. 1. bubnmorexa [JOK
MenpeneeB — y4€HbIN, IEIAror U https://m.edsoo.ru/00ada96e
rpakTaHUH
PesepBublil ypok. O0001IEHIE 1
58 CI/ICTIe)MaTI/BZpI/IH 3HaHI/H711H / Becepoccuiickast bubmrorexa LIOK
1t p https://m.edsoo.ru/00adb33c¢
mpoBepoyHas pabora
bu6munoreka LIOK
59 HNonnas xumMudaeckas CBsI3b
https://m.edsoo.ru/00adac34
60 DIIEKTPOOTPULIATETLHOCTh AaTOMOB bubnuoreka [JOK




XUMHNYCCKHUX JJICMCHTOB

https://m.edsoo.ru/00adaab8

61 KoBasieHTHas1 HenonasipHas XMMUYECKas | bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bub6munoreka LIOK
62 C 1
TCHCHE OKHCICHUA https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIIbHbBIE | bubmoreka [{OK
peakuu https://m.edsoo.ru/00adb076
bubmunoreka LIOK
64 0] 1
ICHCITHTEITH | BOCCTAHOBHTEI https://m.eds00.ru/00adb076
KontponbHas padota Ne4 o Teme
65 «Ctpoenue atoMa. XUMHYecKas CBA3b) / 1 bubnnorexa LIOK
P . ' https://m.edsoo.ru/00adb486
Bcepoccuiickast mpoBepodHas padboTa
66 KoBanenTHas nosipHast XUMUUYeCKas CBSI3b 1 bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
PesepsuEIil ypok. O0001IIEHNE 1
67 CI/ICTIe)MaTI/IBZPI/IH 3HaHI/H711H 10 TEME 1 bubnnorexa LIOK
Tt https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUYECKasl CBSA3b»
68 PesepBHelil ypok. O600IICHHE 1 | bubnuoreka [JOK
cUCTEMAaTHU3al s 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJTIACC

KoaunvecTBo yacoB DJIEeKTPOHHbBIE
Ne ara upposbie
Tema ypoka Konurpo | IHpakrm | Jar uudp
n/n Bcero JbHBIE yecKHe H3yUYeHust o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypchl
Ilepnonrueckuii 3aK0H.
1 [Tepuoanueckas cucTeMa XUMHUYECKHX 1 0 0 Bubmmorexa [IOK
pHoA 05.09.2023 | https://m.edsoo.ru/00adb59e
anemenToB JI. 1. Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMUYECKHX HJIEMEHTOB 1 0 0 bubmorexa [IOK
R 07.09.2023 | https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Krnaccudukanus u HoMeHKIaTypa | 0 0 bubnmorexa [JOK
HEOPraHWYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buibl xumMuueckoi CBsI3U U TUIIBI | 0 0 bubnuoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 11 0 i 1 1 0
«[ToBTOpeHue u yriuy0iaeHue 3HaHUI 19.09.2023
OCHOBHBIX Pa3felIoB Kypca 8 Kiaccay
6 Knaccuukanus XuMHUECKUX peakini | 0 0 bubnuorexa [IOK
10 Pa3JINYHBIM [TPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOI
7 eakuuu. [IoHATHE O TOMOTEHHBIX U 1 0 0 buomorexa OK
PAKIH. 26.09.2023 | https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKIMIX
2 [TonsiTHE O XUMUUYECKOM PAaBHOBECHH. | 0 0 bubnmorexa [JOK
®aKTOpBbl, BIUSIOLUIAE HA CKOPOCTh 28.09.2023 | https://m.edsoo.ru/00adc28¢c




XUMHYECKOM PCaKIMU U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

OKHCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubmunoreka LIOK

9
peakuuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 37EKTPOTUTUUECKON
10 rncconuanuu. CUIbHBIC U clIa0bIe bubmorexa HOK
A HHALU. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS peakui bubmorera [IOK
P peartl 10.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 bubmmotexa LOK
Tiped 12.10.2023 |  https://m.edsoo.ru/00add5ds
ANEKTPOIIUTUIECKON TUCCOITUAITUN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTAaBIIEHUI 00 bubmmotexa LOK
e 5 17.10.2023 |  https://m.edsoo.ru/00add8b2
AIEKTPOIIUTUIECKON TUCCOITUAITTN
14 ITonsTHe 0 TUApPOIN3E COJIEH bubnnorexa LIOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATH3AITUS bubmuoreka [{OK
3HaHUU 24.10.2023 | https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemenune bubnuorexa [IOK
SKCIEPUMEHTAIBHBIX 33124 26.10.2023 | https://m.edsoo.ru/00addbfa
KontponbHas padora No2 o teme
17 «DJIEKTPOIUTHYECKAS TUCCOLHAINAS bubmmotexa LOK
p A HHAATH. 09.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO01mast xapakTepUCTHUKA TaJOTECHOB. bubnmnorexa [JOK
XHUMUYECKUE CBOMCTBA HA IPUMEPE 13.11.2023 | https://m.edsoo.ru/00addfe2




XJiopa

Xnopooaopoa. CossiHast KHUCIIOTA,

Bbubmunoreka LIOK

19 i
XUMITACCIHE CBOHCTRA, HOTYHCHHC, 16.11.2023 | https://m.edsoo.ru/00ade104
MpUMEHEHNE
[TpakTrueckas padora Ne 2 o Teme
20 «[lomyueHne ConsTHOM KUCIOTHI bubmmorexa HOK
Y " . ’ 20.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOMCTB»
Brrancnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIMH, ECIIU OJUH U3 bubamorexa [IOK
PearIH, A 23.11.2023 | https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO0mras xapakTepuCTHKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst 27.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTtponHble MOIU(GUKALIUN CEPHI.
23 Haxon(p EHHUE Ce bII[ HQ)eé C(])le I/IHeI})II/Iﬁ B Bubmmorexa [IOK
s p UI[ 30.11.2023 | https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBOHCTBA CEPBI
24 CepoBognopo/i, ctpoeHue, hpuznyeckme bubnmoreka [JOK
Y XMMUYECKHE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KUCIIOTA,
25 @Hsnigcxngrlxnj;qecxneCBOﬁCTBa bubmorexa [TOK
’ 07.12.2023 | https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKALLINE B
OCHOBE ITPOMBIIIJIEHHOTO CII0c00a
2% MTOJTYYCHUST CEPHOM KUCIIOTHI. bubnmnorexa [JOK
XHUMUYECKOE 3arpsi3HEHUE 11.12.2023 | https://m.edsoo.ru/00adec8a

OKPYKaIOIIEeH Cpeibl COSAMHEHUIMU
cepol




Briunciienne MaccoBOil JOJIM BBIXOa

bu6moteka [IOK

27
MPOAYKTA PEAKIIUU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepUCTHKA 3JIEMEHTOB

)3 VA-rpynmel. A30T, pacnpocTpaHeHue bubnuoreka [JOK
B Ipupojie, GU3NIECKHUE U XUMUICCKHE 18.12.2023 | https://m.edsoo.ru/00adeead
CBOICTBA
AMMHak, ero pusndeckue u

29 XUMUYECKHE CBOWCTBA, MOJIYyYEHUE U bu6mmorexa LIOK

> oA 21.12.2023 | https://m.edsoo.ru/00adf004
MpUMEHEHNE
[TpakTrueckas padora Ne 3 o Teme
30 «[lomyueHne amMmmuaka, U3y4eHue ero bu6mmorexa LIOK
. Y > 1Y 25.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCI0Ta, €€ hru3ndecKue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnons30Banyre HUTPATOB U COJIEU
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 oOpeHuil. XMMHUYECKOEe 3arpsi3HEHUE Bubmmorexa [IOK
YAORP . P 08.01.2024 | https://m.edsoo.ru/00adf518
OKpY>Karoliel cpesibl COeAMHEHUSIMHU
azoTa
®docdop. Oxcun pochopa (V) u

33 (bocg)o pHaH KI/IfH((i))Ta (bQ)pFI)sH(qez:KHe U bu6mmorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOyYeHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MHUHEPAIbHBIX Y10OpEHHIH. Bbubmuotexa [JOK

3arpsi3HeHue NPUPOJIHON CPEJIbI
dbocharamu

https://m.edsoo.ru/00adfc20




Yraepon, pacipocTpaHEHHE B

35 npupoje, GU3NIecKue 1 XUMHUYECKUE bubamorexa LHOK
p P AG https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcupsl yraepoaa, ux pusndeckue u
16 XHMHUYECKHUE CBOMCTBA. bubnuorexa [JOK
DKosornyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuIoM yriepoaa (IV)
37 VYronbHas KUCTOTA U €€ COJTN buomorexa OK
https://m.edso0.1ru/00ae006¢
[TpakTuyeckas padota Ne 4 o Teme
18 "[losrydyeHune yriekucioro rasa. bubnuorexa LIOK
KavecTBenHas peakiys Ha KapOOHAaT- https://m.edsoo.ru/00aec027¢
roH"
[lepBoHayabHbBIE MOHATHUS 00
39 OpraHMYEeCKUX BEIIECTBAX KakK O bubmorera [IOK
P H https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX yTIIepoia
40 Kpemunii u ero coequHeHNA bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnuoreka [IOK
«Bakneiie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHUSDY
KonTponbHas pabota Ne3 mo Teme
42 «BakneiIiie HeMeTalIbl U UX bubmorera [IOK
https://m.edsoo.ru/00ae0el8
COCIUHCHUSDY
43 OO01mas XxapakTepuCTHKa XUMUIECKIX bubmuoreka [{OK




3JIEMEHTOB — METAJLIOB.
Meranueckas CBsi3b U
METAJUINYECKasl KpUCTAIUINYECKas
pemérka. @u3nvecKue CBOMCTBa

https://m.edsoo.ru/00ae103e

METAJLJIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHAYECKAN DAL HAIPSHKECHUH bubmmotexa LOK
p Pl p https://m.edsoo.ru/00ael156
METAJIJIOB
OO6mmwme crmocoOb! MOTyIeHUS
meTauioB. CruiaBel. BeruncieHus mo
45 aBHEHUSIM XUMHUYECKHUX PEAKIIUN bubmmotexa LOK
yp peaKiuH, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
puMecu
46 ITonsaTue 0 KOppPO3UU METATIIOB bubnnorexa LIOK
pp https://m.edsoo.ru/00ae1278
bu6munoreka LIOK
47 €JI0YHBIE METAJUIEI
! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCHUABI HATPUS U Bbubmunoreka LIOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENBHBIE METAIITBI — bubnuoreka [JOK
KaJILIIUA U MarHui https://m.edsoo.ru/00ae15¢8
50 Baxueiiime coeIMHEHUA KATbINAA bubmmotexa LOK
a H https://m.edsoo.ru/00ae15¢8
51 O000111eHIE U CUCTEMATH3ALIUS
3HAHUH
52 JKEcTKOCTh BOJIBI U CITOCOOBI €& bu6moreka [IOK




YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padorta Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOAEI €6 bubnnorexa LIOK
\ https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bu6mmoreka [JOK
>4 AJIOMHHHIL https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnmorexa [JOK
TUJIPOKCHU/IA https://m.edsoo.ru/00aelc64
bu6munoreka LIOK
56 Keseso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCHUIBI U COJIH KEe3a bu6munoreka LIOK
(IT) u »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o001eHre U cucTeMaTU3aus
3HAHUH
[TpakTuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJa4 110 TEME bubnuoreka [JOK
«BaxkHeimume MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCIUHEHUS»
Boruucienust no ypaBHeHHSIM
XUMUYECKUX PEAKIUN, €CIIU OJUH U3
60 peareHToB /1aH B U30bITKE WIH bubnuorexa [IOK
COJAEPKUT IpUMecH. BrruncieHus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuuu
61 O06o001eHre U cucTeMaTU3aus

3HaHUU




KonrtpomnsHas padora Ne4 o reme

62 «BaxHenmme METaJlJIbl U UX 1
COEIUHEHUS»
63 BemecTsa u maTepuaisl B 1 bubnuoreka [JOK
MOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUECKOE 3arpsi3HEHUE | bubnmoreka [JOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHnn | bubnuorexa [IOK
HKOJIOTHUECKUX MPOOIeM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O0001eHne u bubnuorexa [IOK
66 . 1
crucTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ac0d0a
67 PesepBHblit ypok. O60011eH1Ee 1 | bubmmorexa [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHue u 1 bubmmorexa [JOK
cucTeMaTH3alus 3HaHU I https://m.edsoo.ru/00ad9cb2
OBULIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYHEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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