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HOACHHUTEJIBHAA 3AIIUCKA

[IporpaMma 1O XUMHUHM Ha YpPOBHE OCHOBHOrO 00ImIero oOpa3oBaHUA
COCTaBJieHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUsl, MPEICTABIEHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe denepaibHOil paboueld MpPOrpamMMel
BOCIIUTAHUS U C YUETOM KOHLEMIINY MPENoAaBaHus y4eOHOTO npeaMeTa « XuMUsH)
B 00pa3zoBarenbHbIX opranu3anusax Poccutickoit denepanum.

[Iporpamma 1o XuMHUM Ja€T MOpPEACTaBICHUE O UEAX, OOIIel cTpaTeruu
OoOy4eHHMs, BOCIHUTAHMS M Ppa3BUTUS OOyYarOUIMXCS CpPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHaBIMBaeT  00s3aTeNbHOE IPEAMETHOE COJIEpKaHue,
IpEeIyCMaTpPUBAET pACIpPEACIICHHE €ro Mo KJIaccaM U CTPYKTypUpPOBaHHUE IO
pazienaM W TeMaM MpOrpaMMbl MO XWUMHH, ONPEACISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEPUCTUKHU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIBHOCTh  M3YYEHUS XUMHH C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro TIpolecca, BO3PACTHBIX
OCOOCHHOCTEM O0ydYaronIuxcsi, OINpeesieT BO3MOXKHOCTH MpeaAMeTa s
peanu3aiuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHON 0Opa3oBaTesIbHOM
IporpaMMbl HA YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus, a TakKe TpeOOBaHHM K
pe3ynbTaTam oOy4eHHUs] XUMUU Ha YPOBHE IIeJIeH M3y4YEeHHs TIPEIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENBbHON JEATEIbHOCTH OOYYaIOIIErocsi IO OCBOEHUIO
y4eOHOr0 COJIepIKaAHUSI.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHUS MHUPOBO33PECHUS
0Oy4Jarmierocsi, €ro MpeacTaBIeHUl O MAaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (QOpMUPYEMbIe XUMHUEU MPEJCTABICHUS O B3aUMOINPEBPALICHUSIX
PHEPruM U 00 HBOJIIOIMHU BEIIECTB B NPHUPOJAE, O MYTIX PELICHUS TI00ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBHIPbEBOM, IHEPrETUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€301MacHOCTH, TPOOIJIEM 3PABOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIIi  CaMOpa3BUTHS U
dbopMUpOBaHUS KYJIBTYPhI JIMYHOCTHU, €€ 00111eH 1 (yHKIIMOHAIBHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMUpOBaHHE MBIIUIEHUS U TBOPYECKHUX CIIOCOOHOCTEH
OOy4JaroIMXCsS, HABBIKOB WX CaMOCTOSTEIIbHONW y4eOHOW  JesATeIbHOCTH,
OKCIIEPUMEHTAIIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MIPOGECCUOHAILHON JIeATeIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAydHOTO MBIIUICHHS, 3aKJIaJIbIBA€T OCHO BbI
LEJI0CTHOTO B3IJIs1a HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SBJIAETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;



CrocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBlieHUs B OOyYE€HWM XUMHUHU O0ECIIEUMBAIOTCS CHEIU(UKON
CollepKaHWsl ~ y4eOHOTO  TpEeAMeTa, KOTOPBIA  SBISETCS  MEIAaroru4ecKd
aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKH XMMHUU Ha OMPEICIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOITETO 00Opa30BaHUsS OPHEHTHPOBAH Ha
OCBOEHUE OOYYAIOUIMMHUCS CHUCTEMbl NEPBOHAYAIBHBIX TOHSTUUA XHMHUHU, OCHOB
HEOPTaHMYECKOM XUMHM W HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX [OHSATHUM
OPraHN4eCKON XUMUHU.

CtpykTypa coaep’kaHHsl MPOTpaMMbl 1O XUMHHM CHOpPMHpPOBaHA HAa OCHOBE
CUCTEMHOro mojaxoja K e€ u3ydenuto. Coaep:kaHue CKIIQJIBIBACTCS U3 CHUCTEMBbI
MOHATHUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IMMOHSATHH O XUMHUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl IO IPHUHIUITY
MOCJICIOBATEILHOIO Pa3BUTHS 3HAHUNA HA OCHOBE TEOPETHUYECKUX MPEACTABICHUMN
pPa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akona J[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUS O CTPOCHUHU aToMa U XMMUYECKOM CBSI3H;

— TPEACTaBICHUM 00 JJIEKTPOIUTHYCCKON JTUCCOIIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIBHO OT OJHOTO
YpPOBHS K JIPyrOMy, BBITIOJNHSSL (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH IMPAKTUYECKOrO MPUMEHECHUS U TOJYYCHUS
M3y4ae€MbIX BEIIECTB.

OcBoeHue nmporpaMmMbl IO XHUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJISIONIEH HAYYHOW KApTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM MPUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAaHHUIO U
METOJIaM TIO3HAaHWsI B Hayke. M3ydeHue XUMHUM IMPOUCXOIUT C MPUBJICYECHHUEM
3HAHUW U3 paHee M3YYCHHBIX YYEeOHBIX mpeaMeToB: «OKPYKaOIUA MUPY,
«buomnorus. 57 knaccel» u «dusnka. 7 Kmaccy.

[Ipy wu3ydyeHUH XUMHUU TPOUCXOIUT (OPMUPOBAHUE 3HAHUKA OCHOB
XUMHYECKON HAyKH KakK OO0JIACTH COBPEMEHHOTO €CTEeCTBO3HAHHUS, NMPAKTHYCCKOM
JIESTEIbHOCTH YEJIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYPHI.
3amaya y4eOHOro mnpeamMera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUW — BaKHEUIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX TMOJIOKECHHUH,
JIOCTYIHBIX 000O0IIEHUI MHMPOBO33PEHUYECKOT0 XapakTepa, fA3blKa HayKH, B



OPUOOIEHUN K HAay4yHbIM METOJaM IIO3HaHWsS IpU H3YYEHMM BEIIECTB U
XUMHYECKUX peakinid, B (POPMUPOBAHUN U PA3BUTHH MMO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABATENBHOM M yue€OHO-HCCIEN0BATENIbCKON
JeSITEIbHOCTH, OCBOCHMM MpaBU 0€30MacHOTO oOpalleHusi C BellecCTBaMU B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs BaKHOE
3Ha4YCHHE NMPUOOPETN TaKHE LEIH, KaK:

— (OpPMHUPOBAHNME HHTEIUIEKTYaJJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUUYECTBY, CAMOCTOSITEILHOMY IPUHATUIO PELICHUMH,
CHOCOOHOM a1lanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HH;

— HalpaBJIEHHOCTb OOy4Ye€HHs Ha CHUCTEMaTHYECKOe MpUOOIICHHE
oOyyarommxcsd K CaMOCTOSITEJIbHOM IO3HABaTENIbHOW JEATEIbHOCTH, HAyYHBIM
METOJaM TMO3HaHUS, (OPMHUPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrieueHue ycaoBHil, CHOCOOCTBYIOUINX MPUOOPETEHUIO 00YHaIOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, MO3HAHHS W CAMOIIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHHUBEpPCAIbHOE 3HAYCHUE IJIs
Pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (QopmupoBanue oO0mEeH (QYHKIMOHATBHOW M  €CTECTBEHHO-HAYyYHOMU
TPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBIACHATb M OICHUBATH SIBJICHUS
OKPY’KaloIllero MHUpPA, UCHOJb3ysl 3HAHUS U ONBIT, MOJYYEHHbIE NPU H3YHYEHUU
XUMHH, TPUMEHATh MX HIpPHU pEIIEHUU MpoOjJeM B IOBCEAHEBHOW XKHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y o0Oy4arommxcsi TyMaHUCTHUYECKHX OTHOILEHUH,
NOHMMAaHUSl UEHHOCTM XMMMUYECKUX 3HAHUM [ BbIPAOOTKHU SKOJIOTMYECKU
1[€J1€CO00pa3HOro TMOBEAEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHMsI CBOETO 3710POBbsI U OKPYKAIOIIEH IPUPOJHON CPENBL;

— pa3BUTHE MOTHBAIlUM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOEHHSI OOIICYETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl U HAMPaBICHHOCTH JaJIbHEHIIIETO
oOyJeHUsI.

OOmiee 4YHUCIO YacoB, OTBEAEHHBIX JUISI M3YYEHHs] XUMHH Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COIAEPKAHUE OBYUEHUASA

8 KJIACC

IlepBoHaYaIbHBbIE XUMUYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuM B )KM3HU YEJIOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemiectBa. DU3WYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOAAaX MO3HAHUA B XMMHH. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3aesieHus: CMeceil.

ATOMBI M MOJEKYNIbl. XUMHUYECKHE 3IeMeHThl. CHMBOJIBI XUMHYECKHX
aneMeHToB. [IpocThie U cllokKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JEMEHTOB.
3aKkOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOcUTENbHAs aTOMHas Macca.
OTHOCHUTENbHAs MOJIEKYJIsIpHasg Macca. MaccoBasi JOJsl XUMUYECKOTO JIEMEHTA B
COEJIMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas Macca. B3auMocBsi3b KOJIU4ecCTBa,
Macchl M 4YHCJa CTPYKTYPHBIX €IWHMII BemectBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCAMHEHUN.

dusznueckre 1 XUMUYECKUE SIBICHUSA. XUMHUECKas Peakus u e€ Mpru3HaKH.
3aKOH COXpaHEHMsI Macchl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMeIeHuUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYAOH, mpaBwjiaMu pabOThl B JIaOOpaTOpUH U
npuémMamu oOpalieHusl ¢ 1abopaTOPHBIM 000PYTIOBAaHUEM, U3YyUYEHUE U OINKCAHUE
bu3MUeCKMX CBOMCTB OOpa3I[OB HEOPraHMYECKHX BEIIECTB, HAOJIOJCHHE
busnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PAcTHpaHUE caxapa B CTYIKE,
KUTICHUE M KOHJIEHCAIMsI BOJbI) U XMUMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
MEIHON MPOBOJIOKH, B3aUMOICHCTBHE MeJla C KUCIOTOM) SIBJICHUH, HAOIIOIeHUE U
ONKCaHUE TNPU3HAKOB MPOTEKAHUS XMMUYECKUX peakuui (pasiiokeHue caxapa,
B3aMMOJIEMCTBUE CEPHOI KHUCIIOTHI C XJIOPUIOM Oapusi, pa3joKEHUE THAPOKCHUAA
menu (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE *Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YeHHE CIOCOOOB pa3/esieHUs CMECEH: C MOMOUIbI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILISAIUS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TOBApEHHOU
CONMM, HaONIOJIGHWE W  ONHUCAaHUWE  Pe3yJbTaTOB  MPOBEAEHHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] MAacChl, CO3JaHHE MOJENe MOJIEKYI
(IapocTepKHEBBIX).

BaxHeiinue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopom — aneMEHT U mpocToe
BenlecTBo. Haxoxzaenuwe kucinopoga B mpupoae, (U3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kucinopoga. CrocoObl



MOJIYYeHHUsS] KUCIOpoAa B JIA0OpAaTOpUM W MPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoza B mpupojae. O30H — auioTporHas MOAUPUKALIMS KUCIOPOIa.

TernoBoit 3 (hEeKT XUMUYECKOM peakuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUUYECKUE peakiuu. TOomIMBO: Yroib M METaH. 3arps3HEHHE
BO3]lyXa, yCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pynieHne 030HOBOTO CIIOSI.

Bomopon — nsnemenTt u mpocroe BemiecTBo. HaxoxneHue Bomopoaa B
npupoae, ¢GU3MYECKHEe U XHMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonnyyeHus. Kucnorst u conm.

MosnsipHbIii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue CcBOMCTBA BOAbl. Boma kak pactBoputens. PacTBoOpbL.
HacpllieHHbIE M HEHACBIICHHBIE PAacTBOPBL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBas 1075 BelecTBa B pacTBOpE. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBaHMS.
Ponb pacTBOpOB B IpupoJie U B KU3HU yeiaoBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHre NpUpoAHBIX BoJ. OXpaHa U OUUCTKA IMIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHenuit. Oxkcunbl. Knaccuduxanus
OKCHUJIOB:  coyieoOpa3zyromiue  (OCHOBHbBIE, KHUCJIOTHBIE, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkiatypa okcuuoB. Duznyueckue W XUMHUYECKUE
CBOMCTBA OKCUJIOB. [loryueHne okcuaos.

OcHoBanus. Kiaccudukanus OCHOBaHMIA: INETOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HomeHkmarypa ocHoBaHui. du3nueckue M XUMHUYECKHE CBOICTBA
ocHOBaHuM. [lonyyeHrne OCHOBaHMM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinor. @uznyueckue u
XMMHUYECKHE CBOMCTBa KHUCIOT. Pan aktuBHocTtn MeTamioB H. H. bekerona.
[lonyuyeHnne KUCIIOT.

Conu. Homenkiarypa cosieil. @u3nueckue U XMMUYECKUE CBOMCTBA COJEH.
[Tonyuenue coieil.

['eHeTnyeckas CBSI3b MEXK/y KJIaCCaMH HEOPTraHUUYECKUX COCIMHEHUIA.

Xumuueckuii IKCnepumMenm

KAueCTBEHHOE ONpENIECIICHHE COAEPKaHUsl KHCIOPOIa B BO3AyXe, MOIyYEHHUE,
coOuMpaHue, paclo3HaBaHUE W W3YyUYEHHUE CBOWMCTB KHUCIOpOAa, HaOIo/IeHre
B3aMMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
MpeKpaileHus TopeHus (moxapa), O3HaKOMJIGHHE C oOpasllaMud OKCHJIOB H
OMHMCaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, paclo3HaBaHUE U H3YUYEHUE
CBOMCTB BoJopona (ropenwue), B3auMomaelictsue Bogopoaa ¢ oxkcumom meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BUJACOMATEPUAIOB), HAONIOIEHNE 00pa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCJEIOBaHHE OCOOCHHOCTEH pPAcTBOPEHHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C  OMNpeaeaEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AMMOJIEMCTBUE BOJbI C METAIIAMHU
(matpueM ©  KajbiueM) (BO3MOXHO HCHOJH30BAHHE BHUICOMATEPUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KHUCJIOT U IIEIOUYECH,
uzydeHue B3aumozeiicTBus okcuaa menu (llI) ¢ pacTtBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMHM, PEaKIUNd HEUTpAIU3alUU, IOIYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METAJIa JAPYTMM W3 PacTBOpPA COJM, PEIICHUE
AKCHEPUMEHTAJIBHBIX 3ajay 10 TeMe «BaxHelmue Kiacchl HEOPraHUYECKHUX
COECJIMHEHU.

Ilepuoanueckuit 3axkoH u Ilepuoamuyeckas cucremMa XHMHYECKHX
yaiemenToB JI. . MenaeneeBa. CrpoeHue aToMoB. XHMMHYECKasi CBS3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE PeaKIul

[lepBble TOMBITKH KiIACCU(MUKAIMU XUMHUYECKUX dyeMeHTOB. l[loHstue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE M IMIEJIOYHO3EMENbHBIE METaIbI,
raJioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEPHBIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnoanueckuii 3akoH. Ilepuonnueckas cucTeMa XMUMHYECKUX DJIEMEHTOB /.
N. MengeneeBa. KopoTkonepuognas W JJIMHHONEPHOAHAs  (HOPMBI
Ileproanueckor cucremsl xumuueckux 3imemMeHToB . 1. Menneneesa. Ilepuoabt
u rpynnbl. DHU3NYECKUM CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB Iepuoja H
TPYNIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX  000J04YeK aroMoB mepBbIX 20 XMMHUYECKHX DJIEMEHTOB
[lepnognueckorn cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XUMHUYECKOTO
AJIEMEHTA 10 €ro NMoJIokKeHuto B [lepunonnueckon cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTA M3MEHEHUSI paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOIAM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckoi CUCTEMbI XUMUYECKUX
DIIEMEHTOB Il pa3BUTUs Hayku W npaktuku. . M. MenneneeB — yd€HbI U
rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJspHAss M HEMOJIAPHAsi) CBS3b.
DNEeKTPOOTPUIIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs! CBSI3b.

Crenenp  okucieHuss. OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporieccrl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumerm

U3ydeHHEe OO0pa3IloB BEMIECTB METAVIOB M HEMETAUIOB, B3aMMOICHCTBUE
TUAPOKCHAA LMUHKA C PacTBOpaMU KHUCIOT W WLIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNS).

Mestcnpeomemnmnuie ceasu



Peanmu3anus MeXINpeaMETHBIX CBSI3€M IIPU M3YyYEHUM XHMHM B 8 Kiacce
OCYUIIECTBIISIETCS 4Y€pe3 HCIMOJIb30BaHHE KaK OOLIUX €CTECTBEHHO--HAYYHBIX
NOHATUH, TAK U NOHITHUM, SBISIFOIIUXCS CUCTEMHBIMH ISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBIN (akT, TUIOTE3a, TEOpus,
3aKOH, aHajlu3, CHUHTE3, Kilaccuukauus, MNEepUOAUYHOCTb, HAOJIIOJIEHUE,
DKCIIEPUMEHT, MOJIEIIUPOBAHNE, U3MEPEHHE, MOJECIIb, SIBIICHHUE.

@usuka: Marepus, aTroM, DJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsii, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIECTBA, a3, (PU3MUECKUE BEIUYUHBI, €TUHUIIBI
WU3MEPEHHUs, KOCMOC, IUIaHETHI, 3BE3/1b1, CoHIIE.

buomnorus: dborocunres, npixanue, ouocdepa.

['eorpadus: armocepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJBI,
IIOJIE3HBIE NUCKOMAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo M XUMHYECKasi peaKIUsA

ITepnonnuecknii 3akoH. Ilepruoanyeckas cucreMa XUMHYECKHUX 3J1€MEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHWH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPHOJOB, KAJIHs, KadbUHsI M HUX
COCIMHEHWH B COOTBETCTBHM C IIOJOKEHHEM »3JjeMeHTOB B Ilepmoanueckoi
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHIBI XMUMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAININYECKON PELIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3Iu4YHbIM KJlacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BELIECTB.

Knaccudukanus XuMU4ecKux peakui Mo pa3inyHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TemioBoMy 3¢ddexTy, 1o
U3MEHEHUIO CTETEHEH OKUCICHHS] XMMHUYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U IHIAOTEPMHUUYECKUE PEAKLUUN, TEPMOXUMUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumudeckol peakuuu. [loHarue o0 oOOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTE€HHBIX U T€TE€POre€HHbIX
peakuusx. [lonstue o karanuse. [lonarue o xumuyeckom paBHoBecun. MakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUM,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHMI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM €  HMCIOJB30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPOIUTHUECKON JUCCOUUALINN. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KarnoHnsl, aHnoHbl. MeXaHu3M IHCCOLMALUMU BELIECTB C Pa3jIM4YHBIMUA BHJIAMU
XUMHU4ecKoil cBsi3u. CreneHs auccouuanuu. CUIbHBIE U CA0bIE AIEKTPOIUTHI.

Peakiuu noHHOTrO 0OMeHa. Y CI0BHS MPOTEKaHUS peaKluii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHBIE HOHHBIE ypaBHEHHs peakuuid. CBOMCTBA KHUCIOT,
OCHOBAaHMII W coJielli B CBET€ TMPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconmannu. KauecTBeHHbIE peakuu Ha MOHBL. [oHATHE O THApPOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJENSMU KPUCTALUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMeTaUIoB (TpaduTa M anmasza), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), HUCCIECIOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHYECKOW peakuuu
OT BO3JICUCTBHS pA3IMYHBIX (DAaKTOPOB, HCCIEAOBAHUE DIEKTPONPOBOJHOCTU
pacTBOpOB BEUIECTB, IMpOLECcCa AUCCOLMAIMU KHUCIOT, IIEJIoYel U cojei
(BO3MOXXHO  HCIIOJB30BAaHHE BHUACO  MaTepUaloB), TMPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  TMPOTEKAaHUs  peakiMii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCJICHHE Tas3a, OOpa3oBaHUE BOJbI), OIMBITOB,
WUTIOCTPUPYIOIIMX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakluud pasioKEeHUs, COSAUHEHMS), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMOULIbI0 KA4YEeCTBEHHBIX pEaKkUMi Ha HMOHBI, pEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 MX coeIMHEHUSI

OO6miast xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTeNeHu oKucieHusa. CTpoeHue M QU3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XHMMHYECKHE CBOMCTBA Ha IpUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaJIaMd, HEMETaJJIlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHass KuCI0Ta, XMMHUYECKHE CBOMCTBA, IOIY4YEHHE, NMpUMEHeHue. JlencTBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OpPraHW3M YeloBeKa. BakHellue XJIOpUIbl U HUX
HAaXO0XKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue M (Pu3nyecKkue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U Cephl. AJNIOTPONHBIE MOAU(PUKALNK KUCIOPOIa
U cepbl. XUMHUYECKHe CcBoMcTBa cepbl. CepoBOIOPOA, CTpOEHUE, (PU3HUECKUE U
XUMHUYecKue cBorcTBa. OKCHIBI CEpbl KaK IMPEACTABUTEIN KUCIOTHBIX OKCHJOB.
CepHast kuciora, ¢(uU3MYECKMe U XUMHUYECKHe CBoMcTBa (oOmue Kak
NpEACTaBUTENd Kjlacca KHCIOT W crneuuduueckue). XUMUYECKUE pEeaKiui,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CIOC00a MOJyYEHHsS] CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucnoThl. Coau cepHOM KUCIOThI, KAUECTBEHHAs peaKIus Ha



cyinbdar-uoH. HaxoxaeHnue cepsl m €€ coeAMHEHUN B mOpupoje. XUMHUYECKOE
3arps3HCHUE OKPYKAIOIICH Cpeabl COCIWHCHUSIMH Cepbl (KHUCIOTHBIC IO,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CITOCOOBI €r0 MPe0TBPAILICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B MPUPOJIE,
dbusnyeckue U XuMuueckue cBoiictTBa. KpyroBopot azora B mpupoje. AMMUakK, ero
bu3nUecKre U XUMUYECKUE CBOMCTBA, ModyYeHue u npumeHenue. Conu aMMOHMS,
X QU3NYECKNE U XMMUYECKHUE CBOMCTBA, MpuMeHeHre. KadecTBeHHas peakiys Ha
WOHBI aMMOHHS. A30THAs KHCIIOTa, €€ MojaydeHue, (PU3NYecKue M XUMUUYECKUE
cBoOiicTBa (0OLIMEe Kak TMPEACTABUTENS Kjacca KHUCIOT M  creuuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
ynoopennii. XuMu4eckoe 3arpsi3HeHUE OKpYyKarollel cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXJHW, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJMOEMOB). Docdop,
ajuioTponHbeie Mogudukanuu pocdopa, duzMYecKrMe U XUMUUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3nIecKue 1 XUMHUUECKUE CBOMCTBA,
nosyuenue. McnonbszoBanue pochaTtoB B kKauecTBe MUHEPATBHBIX YI0OPEHUIA.

Ob6mas xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHW  OKHUCJICHHs.  YTIIEPOH,  aJJIOTPOITHBIC
MOMU(UKAIINKA, PACTIPOCTPAHCHHE B TMpUPOJE, (GU3HUECKHE H XUMHUYECKUC
cBoiicTBa. Ancop6musi. Kpyrosopot yriepona B npuposae. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHUE CBOWMCTBA, JICMCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHUE. DKOJIOTHYECKHE TPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yraepoaa (IV), rumore3a rino0anbHOro NOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekrt. YronpHas KUCI0Ta U €€ COJIU, UX (PU3NUYECKUE U XMMUYECKUE CBOMCTBA,
MoJIydeHHe U TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIINIEHHOCTH M CEIHCKOM
XO35MCTBE.

[TepBoHAYATEHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUIEH, 3TAaHOJ, TIUIEPUH, YKCYCHAasl KUCIIO0TA).
[IpupoaHbie HCTOYHHKK YTIAEBOAOPOAOB (Yroyib, MPUPOIHBIN Ta3, HEPTH),
MPOAYKTHl UX TepepaboTku (O€H3MH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKH BaKHBIX BEIICCTBAX: XKHUPAX, OEIKaxX, yIriIeBOAaX — U MX
poJii B OJKM3HH 4YeJOBeKa. MarepuaabHOE EIUHCTBO OPraHUYECKHX M
HEOPTraHWYECKUX COCTUHEHHUI.

KpemHuii, ero Qusnueckue #u XUMHUYECKHE CBOWMCTBA, IMOIyYCHUE U
npuMenenue. CoeauHeHus KpeMHuUsT B mpupoae. OOmme mnpencraBieHus 00
okcusie kpemuus (1V) u kpemaueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEHIInEe CTPOUTEIbHBIC MaTepUalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, keye300eToH. [IpobiiemMbl 0€30MacHOTO HMCIOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAJIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 0Opa3IlOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOUW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIUi Ha XJOPHUI-UOHBI U HAOIIOICHUE MPU3HAKOB
WX TPOTEKAHUSI, OIBIThI, OTpaKalIIue (PU3NYECKUEe U XUMUYECKHE CBOWMCTBA
TaJIOTEHOB M MX COEJUWHEHUN (BO3MOXHO HCIOJIb30BaHUE BHUEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpasllaMu XJOpUJIOB (TajlOT€HUJO0B), O3HAKOMIICHHE C
oOpasitamu  cepel © €€  COeAMHEHUSMU  (BO3MOXHO  HCIIOJIh30BaHUE
BHJICOMATEpUAIOB), HAOJIIOJICHUE TMpolecca OOyTIIMBaHUs caxapa MoJ JeCTBUEM
KOHILICHTPHUPOBAHHOM  CEpPHOM  KHUCJIOTHI, HW3YyYEHHE XUMUYECKHUX CBOMCTB
pa30aBlIEHHON CEPHOW KUCIIOTHI, MPOBEJECHUE KAUeCTBEHHON peakluy Ha Cyib(ar-
MOH U HaOIIOJICHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMHU
cBoiicTBaMu a3otra, ¢ochopa U HUX COCIUHEHUU (BO3MOMXHO HCIOJIb30BAHUE
BHJICOMATEpUAJIOB), oOpasnamMu a30THBIX U (HocPOpHBIX yA0OpeHU, TOTyUeHHE,
coOuMpaHue, pacrno3HaBaHWE U M3YyUYCHHE CBOMCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U ¢ochaT-uOH U U3yUYEeHUE MPU3HAKOB
UX IPOTEKAHHUs, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEZBIO
(BO3MOKHO UCII0Ib30BaHUE BHJICOMATEPHUAIOB), M3yUYCHUE Moenei
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aACOPOIMHM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOTras3a, MOJy4eHUEe, COOUpaHUe, PACliO3HABAHUE U W3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYEHHUE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenmme HeMeTaluibl U UX COCAUHEHUSD).

MeTaJuibl U UX COeTMHEHUS

OO6mas xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxxkeHus B llepuogmueckon cucreme xumuueckux asnemMeHToB J[. .
MenneneeBa u ctpoerusi atoMoB. CTpoeHue MetaimioB. Metajuinueckasi CBA3b U
METAJUIMYECKAs] ~ KpHUCTAJUIMYECKass  pelETKa.  DJIEKTPOXUMHYECKUUA  psif
HanpspKeHu MetamuioB. Ousnueckue U XMMUYECKUe cBoMcTBa MeTauioB. Oomue
CcriocoObl TOJIydeHUsT MeTauioB. [loHsATHE O KOPpO3UMM METaliOB, OCHOBHBIC
CHoCcOOBI 3amMThl UX OT Kopposuu. CruiaBwl (CTajdb, YYTYH, MIOPATIOMUHUMA,
OpoH32a) ¥ X MPUMEHEHUE B OBITY ¥ MPOMBIIILIICHHOCTH.

[Ilenounsie MeTaibl: moyioxkenue B [lepuoanyeckoil cucteMe XUMHUYECKHUX
anemeHToB JI. M. Menneneesa, cTpoeHHE UX aTOMOB, HaxOXICHHUE B IPUPOLE.
dusznyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus v Kanus). OKCUabl U



TUAPOKCUABl HAaTpus W Kanusa. [IpruMeHeHue MIEIOYHbIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MArHAW W KaJbLMl: TOJOXEHUE B
[lepnognyeckor cucreMe xumuyeckux anemeHtoB . . Menneneesa, ctpoeHne
UX aTOMOB, HaXOXJIeHHE B pupojie. PDU3NUEeCKUe U XUMUUECKUE CBOMCTBA MarHus
U Kanplusa. Baxselue coeluHEHHs] KaiblUs (OKCHI, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmmomMuHuiA: noyioxkeHue B [lepuonnueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue atoma, HaxoxkaeHue B npupoxae. dusnueckue u
XUMHYECKHUE CBOMCTBA aTtOMUHUSA. AMQOTEpHbIE CBOWCTBA OKCHA U TUAPOKCUIA
AITFOMHUHUSL.

Keneso: nonoxenue B Ileproanueckoil cuctemMe XUMHUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpoeHHME aToOMa, HaxOXJAEHUE B npupone. Pu3nvecKue Hu
XUMUUYECKUE CBOMCTBA kene3a. OKCubl, Tuapokcu bl U conu xenesa (1) u sxenesza
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMi METalIoB U CIJIaBOB, UX (PU3MYECKUMHU
CBOMCTBaMH, H3yUYEHHE  pE3yJbTaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUA OKCHA
KaJIblIUg W HATpus C BOJOM (BO3MOXHO WCIIOJB30BAHWE BHUEOMATEPUATIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUSI JKEJIE€3a B KUCIOPOAC
(BO3MOXXHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), IMPHU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX pPEaKIMii HA WMOHBI: MArHUsI, KaJbIUs, aTIOMUHUS, [TUHKA, XKeJe3a
(I u xenesza (111), mexu (11), HaOmOACHME W ONMCAHUE MPOLIECCOB OKPAIIMBAHHUS
IJIaMEHU HWOHAMHM HATpus, Kaiusd ¢ KaibIUus (BO3MOXHO HCIIOJIH30BAaHUE
BUJICOMATEPUAIIOB), HCCIIEJOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJPOKCHUJIA IIUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiine
METAJIJIbl K UX COSTUHEHHUS.

XuMus M OKpPYKAOLIaA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM XHU3HM 4eIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB U XMUMHYECKUX peakuuii B ObITy. [lepBas momorns npu
XUMHUUYECKUX 0)KOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arpsi3HEHHE OKpYKarolleil cpennl (MpeaesibHas IOMyCcTUMAas
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrM4eCKUx
mpooeMm.

Xumuueckuii IKCnepumenm:

U3yueHue oOpaslloB MaTepuangoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepHabl).

Mesicnpeomemmnuie ceasu



Peanu3zanuss MeXnpeIMETHBIX CBSI3€M MPU U3YYEHHH XUMHUH B 9 Kjacce
OCYUIIECTBIISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W TOHSATUM, SBISIOIIMXCS CUCTEMHBIMU JUJISI OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE MOHSATHUS: Hay4dHbIN (haKkT, TUmoTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIaccupukanus, TMNepUOJUYHOCTh, HAOIOICHUE,
DKCHEPUMEHT, MOJICIUPOBAHNE, HU3MEPEHHE, MOJECINb, SBJIICHHE, MaPHUKOBBIM
3¢ deKT, TEXHOJIOTHS, MaTePUAIbI.

®dusnka: Marepusi, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIH]I,
U30TOINBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUH 3apsl, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKU, (OTOIEMEHT, BEIIEeCTBO, TEN0, OO0bEM,
arperaTHoe COCTOSIHUE BEUIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUITNYECKA
peméTka, CIUIaBbl, (PU3NYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHILIE.

buonorusi: dorocunres, npixanwe, Omocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI00pEeHHs, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEJIbHBIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MUHEpaAIbl, TOPHBIE MOPOIBI,
M0JIE3HBIE MCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA NPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS MPOrPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XUMHHU B €IUHCTBE y4uyeOHOU u
BOCHUTATEIIBHOMN JESTEIbHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCHUUCKUMU
COLUMOKYJIbTYPHBIMU W JTYXOBHO-HPABCTBCHHBIMU ILIEHHOCTSIMH, MPHUHSATBIMA B
oOIIecTBE TMpaBUJIaMU W HOPMAMHU TIOBEJCHUS W CIIOCOOCTBYIOT TIpoIieccaMm
CaMOIIO3HaHMs, CAMOPA3BUTHS U COLMATN3ALUN 00YyYarOIUXCsl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaroIIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3WUTHUBHBIX ILEHHOCTHBIX OpPHUEHTALMN U
pacCIIMPEHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYECKOTO BOCTIMTAHUS

LIEHHOCTHOI'O0 OTHOILICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HAcCJEAUI0, NMOHUMAaHUS 3HAYCHHS XUMUYECKOW HAYyKH B >KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON HH(pOpMaIuen o
MEPEIOBBIX JOCTHKEHUAX W OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCIIMTAHHMS:

MPEJCTABJICHNUSI O COUMAIBHBIX HOPMax M TMPABUIIAX MEXKIMYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKOM, TBOPYECKOM M APYrHMX  BHUAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM NIE€ATENbHOCTH TMpU
BBITIOJIHEHUU Y4E€OHBIX, T[I03HABATENBHBIX 3374, BBIMOJIHEHUH XUMHYECKHX
AKCIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TMpollecce O3TOM Yy4eOHOW JeATENbHOCTU, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJACHUE M TMOCTYNKMA CBOHUX TOBApHUILEW C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEICTBUU IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE U XMMHUYECKOU PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOILINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAayYHOW KapTHUHBI MHpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOABI, B3aUMOCBS3SAX YEJIOBEKA C
MIPUPOTHOMN CPENION, O POJIM XUMHUM B MIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[03HABATEIbHBIC MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIC MJiI OOBSICHEHHS HAOII0JaeMbIX IIPOILIECCOB U SIBJIICHHIA,
MO03HABATENIbHOM, WH()OPMAITMOHHOW M YHTATEIbCKOW KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSATENFHON paboThl ¢ yYEeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JIOCTYIHBIMU TEXHUYECKUMU CpPEICTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEeHHIO M TO3HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOW M  HCCIEA0BATEIbCKOM
JeATEeTLHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHHS B
JTaJIbHEUIIIEM;

4) hopMHUPOBAHUS KYJILTYPbI 3I0POBbSI:

OCO3HAHHME IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBI0, YCTAaHOBKM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCJEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS aJIKOTOJISI, HAPKOTHKOB, KYPEHHUSI),
HEOOXOIUMOCTH COOJIOJEHUS TpaBwil O€30MacHOCTH TNpU  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YyUEeHUIO mpodeccuil u Tpyaa pa3auyHOro poja,
yBaXEHUE K TPYyAy U pe3ysibTaraM TPYAOBOM IEATEIHHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUsI TPEIMETHBIX 3HAaHUM MO XHMHH, OCO3HAHHBIM BBHIOOP
WHIUBUYaIbHON TPAEKTOPHUH MPOIOJDKEHUS] 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycrenHon npodecCuoHanbHOM JeATeIbHOCTU U Pa3BUTHSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCUOHAIBHOMN CpelIe;

6) 3K0JI0OrNYecKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11e71eCO00pa3HOE OTHOIICHHUE K TMPUPOJEC KaK HCTOUYHUKY
JKW3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHUMAHHUE IIEHHOCTH 370POBOTO U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBuil 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMHU, a TAK)XKE B CUTYaIIUX,
YTPOKAIOIINX 37I0POBBIO U KU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMUHU, IS
pELIEeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOJHOM CPEAOU, JJIsl TTOBBILLICHUS
YPOBHSI  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHMS TIJIO0AIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M TMyTeW WX PEIHICHHUs MOCPEACTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO MBIIJICHUS, YMEHHUSI PYKOBOJICTBOBAThCS MM B TMO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATHUSA (3aKOH, Teopus,
MPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYToe€.), KOTOPhIC
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpEeAMETaX M IO3BOJSIOT Ha
OCHOBE 3HAHWI M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIIOCTHOM



HAy4YHOW KapTHUHE MHpA, U YHUBEpCalbHbIe yueOHbIe NeHCTBUS (ITO3HABATEbHEIE,
KOMMYHUKATHBHbBIEC, PETYJIATUBHBIEC), KOTOpbIe oOOecrneunBaoT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYILIECTBICHUIO Y4eOHOMU
NEeATEIbHOCTH.

ITo3naBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiCTBUS

Ba3oBble Jiornueckue JeiicTBUA:

YMEHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHMI: PACKPBIBATH CMBICI XUMUYECKUX IMOHATUH (BBLACIATH MX XapaKTEpHbIC
IPU3HAKH, YCTAHABJIMBATh B3aWMOCBSA3b C APYIMMH IOHSATHSMU), HCIIOJIb30BATh
MOHATHUA AJIs1 0OBICHEHHUS OTACIBHBIX (PAKTOB U SBJICHUH, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAIUA XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIHil,
yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HW3Yy4YeHUS,
CTPOUTh JIOTUYECKHUE PACCYKACHUS (MHAYKTHUBHBIE, N€IyKTUBHbBIE, [0 AHAJIOTUN),
JieaTh BbIBOJbI U 3aKIIOYEHUS;

yMEHUE TPUMEHATh B TpoOllecce TMO3HAHUS TMOHATUS (TPEIMETHhIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH,
peoO0pa3oBbIBATh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJICNIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTAa), XHMMHUYecKas QopMmyja U ypaBHEHHE
XUMHUYECKON pEeaKuu — NpU PElIeHUH Y4eOHO-TI03HABATENbHBIX 33]a4, C YUETOM
TUX MOJIETBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
IPU3HAKU U3ydaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUYECKUX PEaKLUH,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3YHYAEMbIX MPOLECCAX U SABJICHUSIX.

Ba3oBble uccienoBarenbckme 1eiicTBUS

YMEHHUE HCIIOJIB30BaTh ITOCTABJIEHHBIE BOMNPOCHI B KadyeCTBE WHCTPYMEHTA
NO3HAHMsI, a TaKXKE B KauyeCTBE OCHOBbI JUIsI (OPMHUPOBAHUS TUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

OpUOOpPETEeHHE ONbITa MO IUIAHMPOBAHUIO, OpPraHU3aldd M TMPOBEIACHUIO
YUEHHYECKUX DSKCIEpPUMEHTOB, YMEHHE HaO/oJaTh 3a XOAOM Ipoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €r0 Pe3yNbTar, (POPMYIHPOBATH 000OIECHUS U
BBIBOJIBI T10 PE3YyJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEA0BAHMS, COCTABISTh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BbIOHWpaTh, aHAJIM3UPOBATh W MHTEPHPETUPOBATH HH(POPMALIHIO
pa3IMyYHBIX BUAOB U (HOPM IMpPENCTaBICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIMUTEpaTypa XUMHUYECKOTO COJEepKaHHs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OLICHUBATh NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NMPUMEHTh Pa3IUYHble METOJABI M 3alpOChl IIPU MOUCKE U OTOOpE
uH(pOpPMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/lay OMPEJCIEHHOTO TUIlA, IPUOOPETEHUE OMBITA B
o0nacTd MCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIJIEHUE KYJIbTYPOIl aKTUBHOI'O UCIIOIB30BAHUS PA3IUYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BbIOMpaTh ONTUMAJIbHYIO (GOpMY IIpeiCTaBICHHs HH(OPMaLUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladd HECIOXHBIMH CXEMaMH, Juarpammami,
npyrumu opmMamu rpaduKe U UX KOMOUHAIMSIMH,

YMEHHE UCIOJB30BaTh M aHAJM3UpOBaTh B TMpolecce ydyeOHOH W
UCCIIEIOBATENLCKON NIEATEIBbHOCTH MH(MOPMALMIO O BIMSHUHA MPOMBIIIJICHHOCTH,
CEJIbCKOI'0 XO34MCTBa M TPAHCHOPTa HA COCTOSIHUE OKpYKAIOIIEH MpUPOJHOU
Cpelbl.

KoMMyHHMKaTHBHBIE YHHBepCaJlbHbIe Y4eOHbIe 1eifiCTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe jauajora U (Wiu) JUCKYCCHM) MO
CyHIeCTBY  OOCyXJaeMol  Tembl, (QOpPMYJIMpPOBaTH CBOU  MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHMSI IPEAJIOKEHHON 3a/1a4H;

YMEHUS  NPEICTaBIATh  IOJYYEHHBIE  PE3yJbTAaThl  [03HABATEIbHOU
NEeATEIbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTaxX; JelaTb MPE3eHTALUIO
pPE3YNBTATOB BBINOJHEHUS XMMHUYECKOIO 3KCHEPUMEHTA (Ja0OpPAaTOPHOTO ONBITA,
71a00paTOpHOI pabOTHI MO UCCIETOBAHUIO CBOMCTB BELIECTB, YUEOHOTO MPOEKTA);

YMEHUSI y4eOHOro COTpPyIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI
MO3HABATEJIbHOM M MCCIIEJOBATENbCKON  NEATEIbHOCTH MpPU  PEIICHUH
BO3ZHMKAIOIIMX MpOOJIEeM Ha OCHOBE Yy4€Ta OOUIMX HMHTEPECOB M COrJIACOBAHMS
no3uuui (00CyXIeHHsl, OOMEH MHEHUSIMU, «MO3TOBbIE HITYPMbD), KOOpAUHALMS
COBMECTHBIX JICHCTBUH, OIIPENEIIEHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryisiTuBHBIE YHMBepcaIbHbIe YUeOHbIe 1eliCTBUSA:

YMEHUE CaMOCTOATENBbHO OMNPENEATh LEIN JAESITeIbHOCTH, IUIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesTEeIbHOCTD, BBIOMpATh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U
NIO3HABATENIbHBIX 3a/1a4, CaMOCTOATENIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  QITOPUTM  JACUCTBUU IPU BBIIIOJHEHUM 3aJaHUd C y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydyaeMblX OOBEKTaX — BEILIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIyYEHHOTO pE3yJibTaTa 3asBICHHON UEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEIJIaracMbl€ B YCIIOBUH 33JIaHUU.

NPEJIMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMETHBIX pPE3yJbTaTOB [0 OCBOCHHUIO OO0A3aTEIBHOIO
COJIEp>KaHMs, YCTAHOBJIEHHOTO JaHHON QeaepanbHOl paboueld MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCA HAy4YHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JnercTBul, crnenuduyueckue I8 OpeIMETHOM o0jacTu  «XHUMHS», BHJbI
JNESITEIbHOCTH 1O  TOJYYEHUIO HOBOIO  3HAHUS, €ro HMHTEpIpPETaIuu,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoH1y 00yueHus B 8 kij1acce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIITNXCS YMEHUM:

e pAaCKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(oIHOpOJIHAST 1 HEOJTHOPOJIHAS), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10JIsl XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPUUATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUUYECKasi peakiusi, KiacCU(UKaIUs peakiuil: peakiuuu
COCIMHEHUSA, PEAKIMU PA3JIOKECHUS, PEaKUUU 3aMELIEHUs, pEaKiuu
o0MeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIUIOBOM 3P(EKT peaklnH,
SAIpO aTOMa, JJIEKTPOHHBIM CJIOW aToMa, aTOMHAas OpOWTalb, PaaUyC
aToMa, XMMHYECKas CBs3b, MOJSPHAS M HEMOJIIPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PacTBOpP, MACCOBAasl JOJIS BEIIECTBA
(mpolleHTHAs! KOHIIEHTPAIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHA U
MPUMEHSTH 3TH OHATHUS MPY ONUCAHUH BEUIECTB U UX MPEBPALLCHUN;

e HCIOJB30BaTh XHWMHUYECKYIO CHMBOJIMKY JUJII COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

e OIpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJIEKHOCTh BELIECTB K OINPEACIEHHOMY KIACCy COEAWHEHUU I10
dbopmynam, BHA XUMHUYECKOM CBsi3M (KOBaJeHTHasT M HOHHAasA) B
HEOPraHUYECKHUX COCIMHEHUSIX;

e packpeiBaThb cmbichn Ilepuommueckoro 3axkona JI. M. Mennaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MOJOXkKeHHs B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTaapo;

e OINKCHIBATH W XapakTepuzoBaTh TaOnuuyHyro Gopmy Ilepuogudeckoi
CUCTEMbl XHMHYECKHUX OJJIEMEHTOB: pa3iudaTh MOHATHUS «TJIaBHAs
noarpymma (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIIEe TEPHUOJIbI, COOTHOCHTh OOO3HAUEHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuomuyeckas cucrema xumuueckux osiementoB J[. .
MenzeneeBay € YHUCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsll siApa, OOIIee YUCIIO AIEKTPOHOB
U paclpeesieHHe UX 10 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPTraHMYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIII0BOMY 3D (DEKTy);

XapaKTepru3oBaTh (OMUCHIBaTh) OOIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHNUE MPUMEPAMH MOJIEKYJIISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XUMHUYECKUX TMpEBpalleHud B
Pa3IMYHBIX YCIIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MaccChl
BEILLECTB, MAaCCOBYIO JOJII0 XWMHUYECKOro »3JeMeHTa 1o (opmyie
COEIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKON pEaKIny;

MPUMEHSITh OCHOBHBIE OINEPAllMU MBICIUTEIBHON ESITENbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMAaTH3alrio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBS3EH — JIsl MU3YyYEHUS! CBOMCTB
BEIIECTB U XUMHUYECKUX PpEAKIUNA, ECTECTBEHHO-HAYYHbIE METO/bI
NMO3HAHUSA — HAONIOJCHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBUJaM  MOJIb30BAaHUS  XUMHUYECKOM  MOCYIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe MpaBujaM oOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU TI0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TOJYYCHHIO U COOUpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJAa M KHCIOpOJAd), IPUTOTOBJICHUIO
pacTBOPOB C OMPEACIEHHON MAacCOBOM J0JIEM PaCTBOPEHHOTO BEIIECTBA,
MJIAaHUPOBAaTb M TMPOBOAUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB HIEJIOYEH M KUCIOT C MOMOILBI0 HHANKATOPOB
(;makmyc, dheHondTanent, METUIIOPAHK U IPYTHE).

K koH1y o0yueHus B 9 kiacce npeaMeTHble pe3yiIbTaThl Ha 6a30BOM YpOBHE
JOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHH: XUMHUYECKUHI
JJIEMEHT, aTOM, MOJIEKYyJla, MOH, KATHUOH, aHWOH, IPOCTOE BEILIECTBO,
CJIO’KHO€ BEUIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKiis, XUMUYECKasi CBs3b, TEIIOBON 3(dexT
peakuuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJMUTHL, DJIEKTPOJIUTHYECKAsA IJUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTuMble U



HEeoOpaTUMble peakldd, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIIHH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHWE W  BOCCTAHOBJICHHE,
alnoTponusi, aMmpoTepHOCTh, XUMHUECKasi CBS3b (KOBaJEHTHAas, MOHHA,
METaJNINYeCcKas), KpUCTAJUIMYECKass peIETKa, KOppO3us METaJlIoB,
CILJIaBbl, CKOPOCTh XUMHYECKOM peaKkiuu, MPeAeiabHO OMyCTUMAs
koHueHntpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKMX TOHATUHA U
MPUMEHSITh 3TH MOHSTHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMUKY [IJII COCTaBieHUs (popmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIINM;

ONPENEIIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMHUYECKUX AJIEMEHTOB B
COCAMHEHUAX pAa3JIUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJAacCy COEIWHEHUU Mo (opmynam, BHJ XUMHYECKOU
CBA3M (KOBaJE€HTHas, HMOHHAsg, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsijl MOHA MO0 XUMHUYECKON (Qopmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTraHWYECKHX COCIMHEHUH, TUI KPUCTAILUINYECKOM
PELETKN KOHKPETHOTO BEUIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: ONHUCHIBATh M XapaKTepU30BATH
Tabnunyto ¢opmy Ilepuonnyueckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noarpymnmna (A-rpynma)y U «mododyHas
noarpynna (b-rpynmna)», manble u OOdbIIME TEPUOABI, COOTHOCUTH
0003HAauEHHUsA, KOTOpbIE HMEIOTCS B MEPUOJMYECKOM Tabmuue, c
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
3JIEMEHTOB (COCTaB M 3apsAl sApa, OOIIee 4YHUCIO 3JIEKTPOHOB U
pacmpenesieHue WX IO DJEKTPOHHBIM CJIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIUHEHUHN B
npejenax MaJibIX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HECOPTaHMYECKUE BEIECTBA,
XUMUYECKUE peakluu (MO YUCIy M COCTaBY YYacTBYIOIIUX B PEAKIIUHU
BEILIECTB, MO TEIJIOBOMY 3(PGheKTy, M0 U3MEHEHUIO CTeTIEHEH OKHCIIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOmME W CHenuUUECKHe XUMHUYECKUE
CBOWCTBAa TMPOCTBIX U CJOXKHBIX BEIIECTB, MOJITBEPKIAasi OINHUCAHUE
npuMepaMi MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKLIUM;

COCTAaBJAATb YPABHEHUS DJEKTPOIUTUYECKOM JHCCOLMALMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, YypaBHCHHS pEakiui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIHid
MIOCPEJICTBOM COCTABIICHHUS SJIEKTPOHHOTO OanaHca 3TUX PeaKITuii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHUYSCKHUX MPEBPAIICHUA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOTO »JJeMeHTa 1o Qopmyiie
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUECKON PEaKIIHH;

coOnroaTh  MpaBWiIa  MOJIB30BAHHUS ~ XUMHYECKOW  TOCyIOoH |
7a00paTopHBIM  O0OPYJOBAaHMEM, a TaKXke TMpaBuja oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSAMH TIO BBITOJHCHHIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB [0 TOJIYYCHHIO H COOWPAHHIO
ra3000pa3HbIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOJUTh  pEaKlMH, TMOATBEPKIAOIIME  KAuYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOPUI-, OpoMU-,
uoaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyibhar-, TUIPOKCUJ-UOHBI,
KaTHOHBl aMMOHHS W HOHBI M3YyYEHHBIX METaJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIIUTEILHON ACATEIHPHOCTA — aHAIHN3
U CHHTE3, CpaBHEHUE, OOOOIIEHHUEe, CHUCTEeMaTU3AINI0, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — JJIT WM3YYEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIuid, eCTeCTBEHHO-HAy4YHbIE METOIbl TO3HAHUS —
HAOJIOICHUE, M3MEPEHUE, MOJEIMPOBAHHUE, DKCIEPUMEHT (pealbHbI U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dyeKTpOHHBbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIe XUMUYECKHE TOHSITHS
XuMusi — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemecTtBa 1 xuMuueckue 15 1 bu6mmoteka [IOK

' peakiuu https://m.edso0.ru/7f41837¢c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [Toustue 6 bubmmoteka [IOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COMAX https://m.edso00.ru/7f41837¢c
93 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoreka [JOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmmoteka [IOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie  IlpakTHueckue (wipp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemecTBo 1 XUuMHYeCKHe peakuu
11 [ToBTOpEeHUE U yriTyOIeHNE 3HAHUM 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAs! JUCCOLHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHIECKIX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ) PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmpe CBOHCTEA METANIOR 4 https://m.eds00.ru/7f41a636
. bubmuorexa [IOK
2 B 1
3 aXKHEUIIe MeTaJUIbl U UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3pnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BerecTBa 1 MaTepHualbl B )KHU3HU YEJIOBEKA 3 bubmorexa HIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpoubnsie IIpakruyeckue
n/n Bcero H3yYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Poiab XUMHUH B )KU3HU 1 bu6mmoreka [JOK
yenoBeka. Tena u BelecTna 05.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTre 0 MeTO/IaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHH 06.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas pabora Ne 1 «IIpaBuia
paboThl B 1ab0OpaTOpUU U IPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
pasneneHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
8 . PHNEP 19.09.2023 @ https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
ATOMBI U MOJICKYJIBI 1 bubmorexa HOK
4 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHUYECKUX JICMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 crnoKHbBIE BEHIECTBA 1 bubmorexa HOK
P H 27.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YWPHOE Y1 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Banenthocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTHoOcHTeNbHAsS aTOMHAs Macca. bubnmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHAYECKOrO bubmuorexa [JOK
3JIeMEHTAa B COCIMHECHUN 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
Monspaas macca 17.10.2023  https://m.edso0.ru/ff0d5230
14 DU3NYECKue U XUMUYECKHUE SBICHHUS. bubnuoreka [JOK
XuMHu4eckasi peaxius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS IPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XVMHYECKUE YpaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
Berurcnenus: KoJimuecTBa, MacChl
17 BEIIECTBA 10 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
nieersatiovp 07.11.2023 https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanus XuMH4eCKUX peakIuii
18 (coemuHEeHNUs, pa3IOKECHUS bubmmorexa [JOK
! P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIleHus], 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHNe 1 bubmorexa HOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTponbnas pabota Nel o teme bubnnorexa [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

duzndyeckre U XUMHUYECKHE CBOMCTBA

22 KHUCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
Cr1oco0BI TOIYYEHHS KUCIOPOIa B
23 sadopaTopuu Zlqn OMBIIHJ'IerH(i:TI/I bubmmorexa [TOK
paTop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, dK30- U 29.11.2023  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
Tormmmso (HedTh, Yroiab 1 METAH).
25 3ar }ISHeIEI/qu];OB o a, CII0COOBI z:ro bubmorexa [TOK
P R, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o teme
26 «ITonyyenue u cobupanue KuciIopoga bubmorexa LOK
v N P poAa, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuorexa [IOK
BemecTBo. Haxoxxaenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bogopoaa. [Ipumenenue Bogopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [TousTHE O KHCIIOTaX U COJISIX bubmmorexa [TOK
19.12.2023 = https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padbora Ne 4 o Teme
31 «Hpon eHHuE U 2061/1 aHue BOJOpOJIa bubmiorexa HOK
i P AOPOAd, 26.12.2023  https://m.edsoo.ru/ff0d4f42

W3YyYEHHUE ETO CBOMCTB)»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4ae2
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€ma, KoJIM4YecTBa
33 BEIIECTBA ra3a Mo e€ro U3BECTHOM bubmmorexa [JOK
. Y 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenus 006EMOB ra3oB 1Mo
34 aBHEHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
P N peart . 10.01.2024  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHIUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hachienneie
37 u HI:?HaCBIpeHHBIE acCTBOPBI B bubmorexa HOK
B P poL 23.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroiieHne pacTBOpOB C bubnuorexa LIOK
onpeeaEHHON MacCOBOM 10JIei 24.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEWIECTBA»
39 KonTtponbHas padora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopon. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KIacCu(UKaIs, bu6mmoreka [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [TOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHusI: cOCTaB, Ki1accuduxams, bubmuorexa [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMuMHYECKHE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaAHMI 13.02.2024 = https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [JOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéLII) I10JI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa [TOK
. YACHI, 21.02.2024  https://m.edso0o.ru/00ad9474
CBOMCTBA
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTndeckas cBsI3b MEXKIy KilaccaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCAMHCHUI 28.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHUU 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTponbHnas padora Ne3 o teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmorexa HOK
. 06.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHECHUI
[TepBbie MOMBITKH KIacCUPUKAITTT
51 XUMHYECKHX 31eMeHTOB. [loHsTHE O bubmorexa LIOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOHBIX 3JIEMCHTOB
[lepronnueckuii 3aKOH U
52 [Teproanueckast cucreMa XUMHYECKHAX bubmorexa [JOK
prox 13.03.2024  https://m.edsoo.ru/00ada52¢c
anemenToB 1. . Menneneena
53 Ilepuoabl, rpynmnbl, IOATPYIIIEL bubmmorexa [TOK
PHOABL TPYIHEL TOMPY 19.03.2024  https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 20.03.2024  https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0UEK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
02.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KCHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme /1. U. 03.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HayKH U npakTuku. 1. W. bubnuoreka [IOK
MenpeneeB — y4€HbIN, [IEAror U 09.04.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMUYECKHUX AJIEMEHTOB 10.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsizb bubmorera [JOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHas XuMHUECKast bubnuorexa [IOK
CBSI3b 17.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas XUMUYeCKas bubnnorexa [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
62 CremneHb OKHCIIEHUS bubmorexa LHOK
24.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu 07.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
08.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuorexa [JOK



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
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CtpoeHne atoma. XHMHUYIECKas 14.05.2024  https://m.edsoo.ru/00adbh486
CBSI3b»
66 O06o01IeHre U cCUCTeMaTH3aIs 1 bubnuorexa [JOK
3HaAHUHN 15.05.2024  https://m.edsoo.ru/00adb33c
67 O060011eH1e U cucTeMaTu3alus 1 bubnmoreka [JOK
3HAHUU 21.05.2024  https://m.edsoo.ru/00ad9ch2
bubmuoreka [JOK
4 1
68 TOroBasl KOHTPOIIbHAS PAdOTa 22.05.2024  https://m.edsoo.ru/ff0d61c6
69 WroroBerii ypox 1 98.05.2024
70 PeszepBHoe Bpems 1 29.05.2024
OBUIEE KOJIMYECTBO YACOB I10 70

[TPO'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 IIepnonnueckas cucrema 1 bubnuorexa [IOK
XUMHUYECKUX demeHToB []. U. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 bubmmorexa [JOK

R 07.09.2023  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKHUX BEILECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Buapl XuMU9IeCcKOM CBS3U U THITHI 1 bubmuoreka [JOK
KPUCTAIIINYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 I1 0 i 1 1
«[loBTOpEHue u yrnyOiaeHue 3HAaHHA 19.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

6 Knaccugukanus XuMuaeckux 1 bubnnorexa [JOK
peakuuii o pa3IuyHbIM MPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOI

7 eakuuu. [loHsATHE O TOMOTE€HHBIX U 1 bubmmorexa [OK
peaKiy. 26.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[TonsiTHE O XMMUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 bubmmorexa [JOK
P ’ PEL, . m 28.09.2023  https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

o peakiuu 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranyu. CHIbHBIE U cl1a0ble Bubmorexa [JOK
A HHAtH. 05.10.2023  https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMounrie ypaBHEHUS peAKIIHI bubmmorexa [IOK
P peaxh 10.10.2023 = https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHMI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmiorexa TOK
bes . 17.10.2023  https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH Eubmiorexa IOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Pelenue skcepuMEHTAITBLHBIX Bubmaorexa LOK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Eubmiorexa LOK
P A HHALA. 07.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas XxapakTepuCTHKA TaJIOTeHOB. bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 09.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ComnsiHasi KUCIIOTa,

19 XHUMHYECKHE CBOMCTBA, ITOJIyUEHNE bubmmorexa HOK
> HOIYH ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMECHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tomyuenne COISTHON KUCIIOTHI bubmorexa [IOK
YACHHE . ’ 16.11.2023  https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruncnenus no ypaBHEeHUSM
21 XUMHAYECKHUX PEAKIIUI, €CIIU OJUH U3 bubmmorexa [OK
pearii, A 21.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsr 23.11.2023  https://m.edsoo.ru/00ade64a
AnIOTpOmHBIE MOIU(UKAITUN CEPBHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmnoreka [IOK
B IIpHpoie. XUMHUYECKHE CBOMCTBA 28.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnmnoreka [JOK
¢bu3nuecKrue U XUMHUYECKIEe CBONCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckue 1 XUMHUYECKUE bubmmorera LOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brraucienne MaccoBOM JOIX BBIXOJA bu6mmoreka [JOK
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MPOAYKTa PEAKLUU 12.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA PIIEMEHTOB

08 VA-rpynmnsl. A3oT, bub6nuorexa [IOK
pacrnpocTpaHeHue B IPUPO/IE, 14.12.2023  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero pu3nvecKue u

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U bubmorera [JOK

> HOIYH 19.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padora Ne 3 o Teme
30 «IlonydyeHne amMmmuaka, U3y4yeHue ero brbmorexa [IOK
. i - 1Y 21.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHuii. XuMudeckoe bubmorexa [JOK
% ' . 28.12.2023  https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 ®ocg;p;aﬂKHiL%Ta%;ﬁgngelxnen bubmorexa IOK

P . 09.01.2024  https://m.edso0o.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TTOTyYCHHE
Hcnonb3oBanue GpocaToB B

34 KaueCcTBE MUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 11.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B

35 npu Eﬂg ;H3£iec;ieIIXHMHqGCKHe bubmorera [JOK

PHPOJE, 16.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 18.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHaIoM yrieposa (1V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa HOK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuorexa [IOK
KavecTBeHHast peakius Ha KapOOHaT- 25.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYeCKHUX BEIIECTBAX KaK O bubmorexa [IOK
P B 30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiIepoaa
40 Kpemuunii u ero coe quHeHU bubmmorexa [TOK
P s 01.02.2024  https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
a1 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «BaxHelIIne HeEMeTaIbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
HX COEIUHEHUI»
KonTponbnas padora Ne3 no teme
42 «Baxnel1e HeMeTamibl 1 UX bubmorexa [TOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OOm1ast xapaKTepUCTHKA
XAMHYECKHUX DIIEMEHTOB —
43 MeTaJuioB. MeTrayumueckas CBsA3b U bubnmoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmiorexa ITOK
P " b 15.02.2024  https://m.edso0.ru/00ae1156
HaIpsDKEHUHA METaJlIoB
OO6m1re criocoObl MOTyYSHHS
MmetaiuioB. CruiaBel. BerauciieHus mo
45 ABHEHUIM XUMHUYECKUX PEAKIIUUI Eubmiorexa IIOK
P DEAKHIH, 20.02.2024  https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEarceHTOB COJCPIKUT
pUMeCH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa OK
pp 22.02.2024 | https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 [enoumbie MeTaner 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [lemounO3eMeIbHBIC METAILIBI — bubmuoreka [JOK
KJIBIUN 1 MarHui 05.03.2024 @ https://m.edsoo.ru/00ael15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA Eubmiorexa IOK
s H 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 12.03.2024
59 XKécTtkocTb BOJBI U CLIOCOOBI €€ bubnmoreka [JOK
YCTpaHECHHS 14.03.2024  https://m.eds00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIEI €6 Eubmiorexa LOK
" A A 19.03.2024  https://m.edsoo.ru/00aelaed
YCTpaHCHHS
N bu6mmoreka [IOK
>4 AdmomuHmii 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
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TUAPOKCH]IA 02.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Aeneso 04.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTU XKeJe3a bubmuoreka [JOK
(1) u xxeme3a (1) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 11.04.2024
[IpakTuueckas padorta Ne 7.
59 Pemienune skcnepuMeHTAIbHBIX 3a7a4 bubnunoreka [JOK
o Teme «BakHeime MeTaJlTbl U UX 16.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuorexa [IOK
COJICPKUT MpUMecH. Brruncnenus 18.04.2024  https://m.eds00.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUH 23.04.2024
KonrtponbHas padora Ne4 o reme
62 «BaxHelnme MeTauibl 1 UX 25.04.2024
COCTTUHEHUS
63 BemecTBa 1 maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM XKU3HH YEIOBEKa 02.05.2024  https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE bubnmoreka [JOK
OKpY KaloIen CpeIpl 07.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnorexa [JOK
IKOJIOTHYECKUX TPOOIEM 14.05.2024  https://m.eds00.ru/00ae4270
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66 O06001IeHre U cHCTeMaTH3aIus 1 bubnmoreka [JOK
3HAHUI 16.05.2024 @ https://m.edsoo.ru/00ae0d0a
67 O06001IeHNEe U CUCTEMATU3 AL 1 bubnuorexa [JOK
3HAHUU 21.05.2024  https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
68 Hrorosas koHTpoLHAA padoTa ! 23.05.2024  https://m.edsoo.ru/00ad9ch2
" i .
69 TOTOBBIN YPOK 1 28.05.2024
7 P 1
0 €3epBHOEC BpeMsl 30.05.2024
OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Ocrpoymon WN.I'., Cnaakos C.A.,
AxrmmmonepHoe o6miectBo «M3marensctBo «IIpocsemnieHuey
» Xumus, 9 kmace/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,

AxnmonepHoe obuiectBo «M3marensctBo «IIpocBemenue

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETH

HUHTEPHET






