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HHOACHUTEJBbHAA 3AIINCKA

[TporpaMma 1Mo XuMuM Ha YpOBHE OCHOBHOI'O O0ILIEro 00pa30BaHUs COCTaBIeHa HA OCHOBE TPEOOBAHUMN K
pe3yabTaTaM OCBOEHHMS OCHOBHOH 00pa3oBaTeNbHOW IMPOrpaMMBbl OCHOBHOTO 00OLIero oOpa3oBaHMA,
npezacrasieHHbix B PI'OC OO0, a takke Ha OCHOBE (enepanbHON paboueil mporpaMmbl BOCIHTAHUS U C
yu4€TOM KOHIICTIIMM TMpernojaBaHus y4eOHOro mpenMera «XuUMHUS» B 00pa30BaTENIbHBIX OpraHU3aLUAX
Poccuiickoit deneparum.

[IporpamMa 1o XuMuM AT TPEACTABICHUE O IENAX, OOmed cTpaTerud OOydeHHs, BOCHUTAHUS WU
pa3BuTHs OOy4aroIIMXCS CpEACTBAaMH Y4eOHOTO IMpeaMeTa, YCTaHABIMBAET 00s3aTelbHOE NPEAMETHOE
coJlep)kaHue, MpeaycMaTpuBaeT paclpeesieHne ero Mo KiaccaMm U CTPYKTYpHpOBaHHE IO pas3fesiaM U TeMam
OporpaMMbl [0 XHMHH, OIpeAesieT KOJUYECTBEHHbIE M KAueCTBEHHBbIE XapaKTEPUCTUKH COACpIKaHMUS,
PEKOMEHAYEMYIO TIOCIIEIOBATEILHOCTh U3YYEHUS] XUMHUU C YYETOM MEXKIIPEIAMETHBIX M BHYTPHIIPEAMETHBIX
CBsI3€H, JIOTHMKH Yy4eOHOTO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroLIUXCs, OMpPEAEseT BO3MOXHOCTH
npeaMeTa JJis peanusaluudy TpeOOoBaHUIl K pe3ylbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O 001Iero oOpa3oBaHMs, a Takke TpeOOBaHUN K pe3yiabTaTaM OOY4YeHHs] XUMHUH HAa YpOBHE
Hened M3ydeHHsl MpeAMeTa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIbHOM JESTENbHOCTH 00YyYarollerocs Io
OCBOEHUIO YUeOHOTO CO/IEpIKAHMUSL.

3HaHWE XUMHH CIY)KAT OCHOBOW Ui (OPMHPOBAHHUS MHPOBO33PEHUS OOYdYaIOUIErocs, €ro
NOPEJCTaBICHU O MaTepHalbHOM E€IUHCTBE MHpPA, BAXKHYIO pOJIb UrpaloT (HOpMUPYEMble XUMUEH
MPEJICTABICHHUS] O B3aHMMOIIPEBPALICHUSIX YHEPTHH U 00 SBONIOIMH BEUIECTB B NPUPOJIE, O MYTSIX PELICHUS
MIO0ATBHBIX MPOOJIEM yCTOHYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JHEPIETUUYECKOM, MHINCBOH U
9KOJIOTMYECKOM 0e30n1acHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumunu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH IJisi caMOpa3BUTHUSL M (POPMHUPOBAHUS KYIbTYphl TUUYHOCTH, €&
o0mieit u pyHKIIMOHAIEHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMUPOBAHME MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOy4aroIuXcs, HaBBIKOB HX
CaMOCTOSITENIbHOIN yueOHOI AeITeTbHOCTH, SKCIIEPUMEHTANIBHBIX M UCCIIEOBATEILCKUX YMEHHUH, HEOOXOUMBIX
KaK B IOBCEJHEBHOM KU3HU, TaK U B MPO(ECCHOHAIBHON 1EATEIbHOCTH;

3HAKOMMT CO CHEIU(UKOI HAyYHOr0 MBIIIIEHUS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO B3IVIA1a HA €MHCTBO
IPUPOJIBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH
oOyJaromuxcs;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAaHUSAM, K IIPUPO/IE,
K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa30BaHUE 00yJarOIIUXCS.

JlanHbple HampaBieHUST B OOYYEHMH XHMHH OOECIIEUMBAIOTCSA CHEHU(GUKON COJEpKaHUS y4deOHOTO
IpeaMeTa, KOTOPBIM SBISETCS MEeAarorMyeckd aJalTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAyKW XUMHM Ha
OIpPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO oOmIEro oOpa3oBaHMsI OPUEHTHPOBAH HAa OCBOEHHME OOYYarOUIMMUCS
CHUCTEMBbl NEPBOHAYAJIBHBIX IOHATHH XHWMHH, OCHOB HEOPraHMYECKONM XMMHMHU U HEKOTOPBIX OTIEIbHBIX
3HAYUMBIX IOHATUH OPraHUYECKON XUMUH.

CrpykTypa cojaepikaHUsl MPOTrPaMMBbl M0 XUMHHM C(HOPMHUpPOBaHA HA OCHOBE CHUCTEMHOTrO IMOJAXoJa K eé
u3ydenuto. CozmeprkaHue CKJIabIBa€TCS U3 CUCTEMbI OHITHIM O XUMUYECKOM 3JIEMEHTE U BEIECTBE U CHCTEMBI
HNOHATUH O XuMudeckod peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpPHO OPTraHHU30BaHbl 10 NPUHIUILY
NIOCJIEA0BATENBHOIO Pa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUECKUX MIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOSHUH aToMa U XUMUYECKOHU CBSI3H;

— MpeACTaBIEHUH 00 NEKTPOITUTHUYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopetnueckne 3HaHMS pPAacCMaTPUBAIOTCSI HA OCHOBE AMIMPHUYECKH IIOJIYYEHHBIX M OCMBICICHHBIX
(bakToOB, pa3BUBAIOTCS IOCIIEOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHSIS (YHKIMH OOBSCHEHUS U
IIPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TIOTYYEHUS U3ydaeMbIX
BELIECTB.



OcBoeHue mpPOrpaMMbl 1O XUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEIACTABICHUA O XHUMHUYECKOU
COCTABJIAIOLIEH Hay4HON KapTHHbI MHUpPa B JIOTMKE €€ CHUCTEMHOM HpUPOJbI, LIEHHOCTHOI'O OTHOLIEHUS K
Hay4HOMY 3HaHHMIO M METOJaM IO3HaHMs B Hayke. V3yueHHe XMMUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUU U3
paHee U3y4eHHBIX yueOHBIX npeaMeToB: «Okpysxatouuii Mupy», «buonorus. 5—7 kinaccb» U «Dusnka. 7 Kiaccy.

[lpy u3yyeHHM XMMHUU TPOUCXOAUT (OPMHUPOBAHHE 3HAHUI OCHOB XMMHYECKOH HayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOH [EATENIbHOCTH 4YEJIOBEKa M Kak OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7aya y4eOHOro IpeaMera COCTOUT B (POPMUPOBAHUHU CUCTEMbl XUMUYECKUX 3HAHUN —
BaOKHEHIIMX (AKTOB, TOHATUH, 3aKOHOB M TEOPETHUECKUX TIOJIOKEHUH, JOCTYMHBIX 0000IIeHui
MHUPOBO33PEHUYECKOr0 XapaKTepa, si3blka HAyKH, B IPUOOIIEHUN K HAYYHBIM METOJaM I03HAHUS IIPU U3YyYEHUH
BEILIECTB U XUMHMUYECKUX peakiiii, B GOPMUPOBAHUU U PA3BUTHH IO3HABATENIbHBIX YMEHUI U UX IPUMEHEHUU B
y4eOHO-1I03HABaTEIbHOH M y4eOHO-MCCIIEOBATENLCKOM JEATENbHOCTH, OCBOEHUM IIPaBUI 0€3011aCHOIO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Tpy u3yyeHnH XMMHUU Ha YPOBHE OCHOBHOT'O OOILEro 0Opa3oBaHMs BaXHOE 3HAUEHHE MPHOOPENN TaKue
e, KaK:

— ()opMHPOBAHNE UHTEIICKTYAIbHO PA3BUTON JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIbBHOMY HIPHUHSTHUIO PEIIeHUH, CIOCOOHOM aganTHpOBaThCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM
KHU3HH,

— HANpaBJICHHOCTh OOYUYEHHsI HAa CHCTEMaTHYeCKOe MPHOOIIEHHE OOYYaIomMUXCs K CaMOCTOSTEIHHON
[IO3HABATEJILHOM JI€ATEIbHOCTH, HAy4YHbIM METOAaM I03HaHMs, (OPMHUPYIOUIMM MOTHBALMIO U pa3BUTHE
CHOCOOHOCTEH K XMMMU;

— o0ecrniedyeHre YCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYAIOIIMMHUCS OIBITA Pa3HOOOpa3HOM
NESITEIbHOCTH, TIO3HAHUS W CaMOIIO3HAHMUS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMI), HMEIOLUX
YHUBEpCAJIbHOE 3HaUEHHE I PA3JIUYHBIX BUJIOB JESATEILHOCTH;

— (opmupoBanue oOuiel GyHKINOHATIBHON U €CTECTBEHHO-HayYHOU T'PaMOTHOCTH, B TOM YMCJI€ YMEHUH
OOBSCHATDH U OLICHUBATH SIBJICHUS OKPYXKAIOIIEro MUPA, UCIOJIb3Ys 3HAHUS U OIbIT, OJy4YEHHbIE IPU U3YUYEHUU
XUMHH, IPUMEHATH UX TP PEIICHUH MTPOOJIEM B TOBCETHEBHOM JKU3HU U TPYIOBOU AEATEIBHOCTH;

— ¢opMHpoBaHUE Y O0YyYaromUXcsd I'YMaHUCTHYECKUX OTHOILEHHM, NOHUMAaHUS LEHHOCTH XMMHUYECKUX
3HaHUH 17151 BBIPAOOTKM SKOJIOTHYECKH 1L1€1eCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOH JESITEIbHOCTH B LIEJSAX
COXPAHEHHUs CBOETO 3710POBBS U OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTUBALMU K OOYyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJII M CAMOBOCIMTAHHWIO Ha OCHOBE
YCBOEHHsI OOIIEYeIOBEUECKUX IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(UiIs U HAlpPaBIEHHOCTH
JaIbHENIEro o0yueHusl.

OO61iee 4McaO 4acoB, OTBENEHHBIX JJI U3YYEHUs XMMHHM Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUf,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henen0), B 9 kitacce — 68 gacoB (2 yaca B HE/IEIIO).

OBECIIEYEHHME OGPA3OBATEJIbHOI'O ITPOLIECCA

I"abpuensan O.C. Octpoymos W.I'. Cnagkos C.A. 8 kinacc AO " IIpocemienue"

I'a6puensn O.C. Octpoymo N.I'. CnagkoB C.A. 9 knacc AO " U3narensctBo "lIpocBenienue”



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHa4Ya/ibHbIe XMMHYECKHE TOHATHUSA

IIpenmer xumuu. Posib XMMHM B JKH3HHM 4YeEJNOBEKAa. XHMHUS B CUCTEME HayK. lejla M BellecTBa.
®u3nueckue CBOMCTBA BelIEeCTB. ArperatHoe cocrosiHue BemecTB. [loHATHE O MeTomax MO3HAHUS B XUMUH.
YucTeie BemecTBa U cMecH. CriocoObI pa3iejieHUsl CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE 3eMeHThl. CUMBOJIBI XUMHUYECKHUX 31€MEHTOB. [IpocThie U CllokKHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas gopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa
BeecTB. OTHOCUTENBHAs aTOMHas Macca. OTHOCHUTEINIbHASL MOJIEKYJIsipHas Macca. MaccoBasi J0J11 XUMUYECKOTro
AJIEMEHTA B COCJUHEHUH.

KonuuectBo BemecTBa. Mosb. MossipHas macca. B3auMocBsI3b KOJIMUECTBA, MACCHI M YHCIA CTPYKTYPHBIX
eauHuIl BeuecTBa. PacuéTel mo popmynam XuMUYECKHX COETMHEHUH.

®u3nuecKue U XUMHYECKHUE SBJICHHS. XMMHUUYECKAsl peaklus U €€ MPU3HAKU. 3aKOH COXPAHEHHSI MacChl
BEIICCTB. XHWMHUYECKHE ypaBHeHUs. Kiaccudukamus XUMHYECKUX peakuuid (COSOUHCHUS, pa3jIokKeHUS,
3aMeleHus, oOMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, MpaBWIaMH paboThl B jJaboparopuu M mpuéMaMu oOpalleHus c
71ab0paTOpHBIM 00OpYyIOBAaHUEM, H3y4YCHHE M OMHCaHHE (PU3MYECKHX CBOMCTB 0O0pa3lloB HEOPTraHHMYECKUX
BELIECTB, HaOM0AeHNE (pu3nUecKkuX (IJIaBJIeHUE BOCKA, TasHUE JIbJ]a, pACTHpPAHUE caxapa B CTYIIKE, KUIIEHUE U
KOH/JICHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, TPOKATMBAHNE MEAHOW MPOBOJIOKH, B3AaMMOJICHCTBHE MeJa
C KHUCIIOTOM) sIBIIEHUH, HAOIIO/IEHUE U ONMCAHUE MPHU3HAKOB MPOTEKAHHUS XMMHUYECKHUX peakuuil (pa3ioxeHHe
caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJOpUAOM Oapus, paznoxenue ruapokcuaa meau (ll) mpu
HarpeBaHuH, B3auMOJICCTBUE xkele3a ¢ pactBopoM conu meau (Il), uzydenue crnocoOoB pa3eeHus: cMeceit: ¢
MOMOIIbI0 MarHuTa, (QWIBTPOBAHHE, BBIAPUBAHKE, JUCTUIUIALMNSA, XpoMmaTorpadwus, TPOBEACHHE OYUCTKU
MOBApEHHOM CONU, HAONIOJIEHUE W OMHUCAHHE PEe3yIbTaTOB IMPOBEACHHUS OIbITAa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUs MACChI, CO3JaHUE MOJIENEH MOJIEKYJ (I1apOCTEPKHEBBIX ).

Bazkneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucmopon — sieMeHT M mpocToe BemecTBo. Haxoknenue
KHUCTIOpoJia B Tpupoje, (u3nueckue W XUMUYeckue cBoiicTBa (peakuuu ropenus). Oxcunbl. [lpumenenue
kucnopona. CriocoObl OMyYeHUsT KUCIOpoaa B J1ab0paTOpuu U MPOMBIILIEHHOCTH. KpyroBopoT kuciopona B
npupoie. O30H — aIoTpoIHas MoAudUKaIMs KUCIOPO/a.

TennoBoit 3h(HEKT XUMHUYECKON peaKIuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, DK30- M HHIAOTEPMUUYECKUE
peakiuu. TOMIMBO: Yroib W MeTaH. 3arpsi3HEHHE BO3/AyXa, yCUJIEHHE MapHUKOBOro s¢dekra, paspyiieHue
030HOBOTO CJIOSI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenune Bogopoa B npupoje, u3ndeckue 1 XuMU4ecKHe
CBOMCTBA, TPpUMEHEHHUE, CITOCO0BI nmoiyueHus. Kuciaotsl u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM ypaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Bojma kak pactBoputenb. PacTBopbl. HachblllieHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBOpMMOCTH BemieCTB B BoAe. MaccoBas J0JiA BEIIECTBA B pacTBOpe. XUMHYECKHE CBOMCTBA
Boabl. OcHoBanusa. Ponb pacTBOpOB B TpHpOAEe U B KU3HU deloBeKka. KpyroBopoT BoAbl B TPHUPOJE.
3arpsi3HeHuE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI.

Knaccudukanus neopranmdecknx coeauHeHuid. Okcunbl. Knaccuduxamnusi oKCHIOB: coneoOpasyronme
(OCHOBHBIE, KHCIIOTHBIC, aM(OTepHbIE) W HeconeoOpasyromme. HomeHnkmarypa oxcuaoB. dusznueckue u
XUMHUYECKHE CBOMCTBAa OKCHUJIOB. [lomydeHne okcuaoB.

OcHoBanmsi. Krnaccudukaius ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBaHMs. HomeHkiaTypa
OCHOBaHUH. PU3HYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lorydueHne ocCHOBaHUN.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. ®dusnueckue M XHUMHUYECKHE CBOMCTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. [Tonydenue kucnor.

Conu. Homenknarypa coneil. @usnueckue u XuMudeckue cporctsa cosueil. [lonyuenue coneit.



I'eHeTnyeckas CBsI3b MEXAY KJIacCaMHU HEOPTraHUUECKUX COSIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONpEeAEICHUE COAECPKAaHUA KUCIOopoJa B BO3/yXe, MOJyUYeHHEe, cCOOMpaHue, paclio3HaBaHue
U W3Y4YCHHE CBOMCTB KHCIOpOJa, HaOJIOJEHUE B3aMMOJCHCTBHS BEUIECTB C KHCIOPOJOM U YCIOBHUS
BO3HMKHOBEHUSI U TPEKpAIICHUs] TopeHus (Tokapa), 03HAKOMJICHHE C O0pas3llaMd OKCHIOB U OINHMCAHUE HUX
CBOWCTB, IOJy4Y€HHUE, cOOMpaHMe, PACIIO3HABAHUE U U3y4EHHME CBOICTB BOAOPOAA (FOpPEHHUE), B3aUMOAEHCTBHE
Boziopoaa ¢ okcuaoM Meau (1) (Bo3aMOXKHO MCTIIONIb30BaHUE BUICOMATEPHAIIOB), HAOIIOACHIE 00pa3IioB BEIIECCTB
KOJIMYECTBOM | MoJIb, MCCl€OBaHUE OCOOEHHOCTEW PACTBOPEHMS BELIECTB C Pa3IMYHON pPacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA, B3aUMOIEHCTBUE BOJIbI
C MeTajylaMH (HaTpueM U KaibliueM) (BO3MOXKHO MCIIOJb30BaHME BUAECOMATEPUAIIOB), UCCIIEIOBaHUE 00pa3LOB
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, HAOJIIOJICHHE M3MEHEHUS OKPACKM MHJIUKATOPOB B PacTBOpax
KHUCIIOT U LIEJIOUEl, M3ydyeHue B3aumojeiicTBus okcuaa menu (ll) ¢ pacTBopoM cepHOM KHMCIOTBI, KUCIOT C
MeTaJlJlaMH, PEaKUil HeUTpaau3aluy, MOJIy4eHUe HEPACTBOPUMBIX OCHOBAHMI, BBHITECHEHHE OJHOIO MeTalia
JpyTUM U3 pacTBOpa COJIM, pEIIeHUWEe OHKCIEPUMEHTANbHbIX 3aJady Mo TeMe «BaxHelmue Kiaccel
HEOPraHMYECKUX COCTUHEHUI.

Ilepunoanuecknii 3akon u Ilepumoguyeckasi cucrema xummuuyeckux sjiementos JI. U. Menpaeneesa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeAKIIUH

[lepBble NMOMBITKK KJIACCU(PUKALUU XMUMHUUYECKUX 3JeMEHTOB. [IoHSATHE O TpyImax CXOAHBIX 3JIEMEHTOB
(LesIoyHbIe M IIEJI0YHO3EMENIbHbIE METaJUIbl, TajlOreHbl, WHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpble 00pa3yoT
am(oTepHble OKCHUJIbI U TUAPOKCH/IBI.

Ilepnonnueckuii 3akoH. llepmogmyeckas cucremMa xumudeckux dsieMeHTtoB JI. WM. Menneneesa.
KopoTkonepuonnass u anmuHHONIepuoaHas ¢opmbl lleproauueckoil cucteMbl XuMuUeckux anementos [I. U.
Menneneesa. Ilepuoas! u rpynnbl. @U3NYECKUN CMBICT HOPSIKOBOTO HOMEpa, HOMEPOB HEpUOJa U IPYIIIbI
3JIEMEHTA.

Crpoenue aromoB. CocraB aromMHbIX saep. M3oronbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aToMoB nepBbIX 20 xumuueckux aneMeHToB llepuonnueckoit cucremsl [I. . MenaeneeBa. XapakTepucTuka
XMMHUYECKOI'0 3JIEMEHTA 10 ero noyoxxeHuto B [lepuonnyeckoit cucreme 1. M. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aToOMOB XMMHYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyINIaM U Mepruoam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JEMEHTOB JUIsl Pa3BUTHUS
Hayku U npaktuku. [. Y. Menzaenees — yd€HbIN U TpaKJaHUH.

Xumnueckasi cBs3b. KoBaneHTHass (MOJIsipHAas M HEMOJSpPHAas) CBSA3b. OJIEKTPOOTPULIATEIHLHOCTD
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. Ilpoueccel oOkucieHus u
BOCCTaHOBJICHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lloB BEUIECTB METAJUIOB M HEMETaUIOB, B3aUMOJAEMCTBHE TUAPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT M IIEJOYel, MPOBEJCHHE ONBITOB, WIUIIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTENIbHO-
BOCCTaHOBUTEINIbHBIX peakiiii (ropeHue, peakliuu pa3ioKeHus, COeIMHEHNS).

Mesicnpedmemmuuie ceasu

Peanu3anuss MeXIpeaAMETHBIX CBS3€d NpPU M3YYEHWH XHMHM B § KIJACCE€ OCYIIECTBISIETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSTUN, TaK W MOHSATUH, SBJISIONIMXCS CUCTEMHBIMU JUIS
OTJIENbHBIX NIPEAMETOB €CTECTBEHHO--HAY4YHOTO IUKJIA.

OO0ue ecTecTBEHHO--HAyYHbIE MOHATHSA: HAY4HBIH (akT, THIOTe3a, TEOpHs, 3aKOH, aHAIMU3, CHUHTE3,
KJIacCU(pUKaIs, TepUOAUNYHOCTh, HAOIIOEHHE, SKCIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uzuka: MmaTtepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJ, H30TOMbI, PaJIUOAKTUBHOCTb,
MOJIEKYJa, IEKTPUUECKUH 3aps]], BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBa, ra3, (pusnueckue
BEJIMYMHBI, EAUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bl, COHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPATBI, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAeMbIe, TOIUIHUBO,
BOJIHBIE PECYPCHI.



9 KUIACC

BeumecTBo M XMMHYECKas peaKkuus

[Tepuonnueckuii 3akoH. [lepnoandeckas cucrema xumuueckux anemeHToB Jl. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XMMMUYECKHX 3JIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kajus,
KaJIbLMS U UX COEMHEHHUI B COOTBETCTBUHU C ITOJOKEHUEM 3JIEMEHTOB B [leproauyeckoil cucteMe u CTpOEHUEM
UX aTOMOB.

Crpoenue BelecTBa: BUIbl XUMUUECKOW CBA3U. THIBI KPUCTAUIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIA KPUCTALUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATYpa HEOPTraHWYECKMX BEIIECTB. XWUMHUYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIUXCSA K Pa3/IMYHBIM KJIacCaM HEOPraHWYECKHUX COCAUHEHUM, IN€HETHUYeCKas CBS3b HEOPraHUYECKHX
BEILECTB.

Knaccugukarus XMMUYeCKUX PEaKIMi 10 Pa3IMYHbIM MpU3HAKaM (II0 YUCIy ¥ COCTaBy y4acTBYIOIIUX B
pEaKIy BEUIECTB, IO TEII0BOMY 3(P(EKTy, 10 U3MEHEHHUIO CTETIEHEH OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHUIO KaTalln3aTopa). DK30- U SHJIOTEPMUUYECKHIE PEaKuu, TePMOXUMUYECKIE YPAaBHEHHUS.

[Tonsite o ckopoctu xumMuueckod peakiuu. [loHsATHE 00 OOpaTUMBIX U HEOOPATUMBIX XHUMHUYECKUX
peakuusx. [loHsTHE 0 TOMOreHHBIX U reTeporeHHbIx peakuusax. [lonarue o karanuse. [loHsTHE 0 XMMUYECKOM
paBHOBecHH. PaKTOPBbI, BAUSAIOLINE HA CKOPOCTh XUMHUYECKOM peakluy U MOJI0KEHHE XUMUYECKOI'O PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIMU, 3JIEKTPOHHBIM OallaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIbHOM
peakunu. CoCTaBlI€HUE YPaBHEHUM OKHCIHUTEIbHO--BOCCTAHOBUTENIbHBIX PEAKIUH C MCIOJIb30BAHUEM METO/A
3IEKTPOHHOTO OasaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALMU. OJEKTPOJIUTH M HEIIEKTPOJIUThl. KaTHOHBI, aHHUOHBI.
MexaHu3M JUCCOLMALIMU BEIECTB C pa3jIMUHbIMM BHUJAMU XUMHUYecKOW cBs3u. CTeneHb IUCCOLMALUM.
CunpHbI€ U Cl1a0ble IIEKTPOIIUTHL.

Peakuuu monHoro o6mMeHa. YcCloBUs NMPOTEKaHUS PeaklMii MOHHOTO OOMEHa, MOJHBIE U COKpAIIEHHbBIE
VMOHHbIE YypaBHEHUs peakuuil. CBoiicTBa KHCIOT, OCHOBaHMM U coyiedl B CBETE€ MpEACTaBICHUN 00
IIEKTPOJINTUUECKON Aucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHATHE O rUApoIU3E coel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB H
HeMeTasuioB (TpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHs), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuu OT BO3JEUCTBUS Pa3IUYHBIX (PAKTOPOB, MCCIEAOBAHUE AIEKTPONPOBOIHOCTH PAaCTBOPOB
BEILIECTB, Mpoliecca TUCCOLUAINN KUCIIOT, Lefoue U coeil (BO3MOXKHO HCIOJIb30BaHNE BUAEO MATEPUANIOB),
IPOBE/IEHUE OIBITOB, WJUIIOCTPUPYIOIIMX TPHU3HAKU IMPOTEKaHWs peakuuii HOHHOTO oOMeHa (oOpa3oBaHue
OcaJKa, BblJENIEHUE Tra3a, oOpa3oBaHHE BOJbI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakiuil (rOpeHHe, PeaKkIuKi pa3iokKeHHs, COeIMHEHNs ), paclO3HaBaHHE HEOPTaHUYECKUX
BELIECTB C NOMOLIbIO0 KAUYECTBEHHBIX PEAKLUI HAa HOHBI, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtaibl 1 MX COeJUHEHHSA

OOGmias xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIIEHNU OKHCIICHUSI.
CtpoeHue u Qu3nvecKre CBONCTBA MPOCTHIX BELIECTB — IaJOreHOB. XMMUYECKHE CBOMCTBA HA MpUMeEpE XJopa
(B3aMMO/IEHCTBHE C METaJUlaMH, HeMeTaJulaMH, Iiesnodamu). XsopoBogopos. CossiHas KHUCIO0Ta, XMMUYECKHE
CBOICTBa, MOJYy4YEHHE, IPUMEHEHHE. J[elicTBUE XJIOpa M XJIOPOBOJOPOJAa Ha OpPraHu3M ueloBeka. BaxHelmue
XJIOPUJIBI U UX HAaXO0XACHHUE B IPUPO/IE.

O6mass xapaktepuctuka 37eMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHMSI aTOMOB, XapaKTepHBIE
crerneHu okucieHus. CTpoeHne u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/A U Cephl. AJIIOTPOITHBIE
MOIUGUKAIMM KUCIOPOAAa W cepbl. XUMHUYECKHEe cBOMcTBa cepbl. CepoBOAOPOA, CTpOCHHUE, (PU3HUECKUE U
XUMHUYecKHe cBoiicTBa. OKCHIBI Cephbl KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIIoTa, (hU3nuecKue u
XUMHYECKHE CBOMCTBA (00IIMe Kak MpeaCcTaBUTeNs Kjlacca KUCIOT U cnenuduueckue). XuMHUYECKHe peaklnu,
Jekaliyue B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOJY4YEeHUs CEpHOW KUCIOTHI. [IpMMeHeHue CepHOM KHCIIOTHI.
Conu cepHOW KHCIIOTBI, KaueCTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxiaeHue cepbl M e€ COEAMHEHUH B
npuposie. XHUMHUYECKOE 3arps3HEHHE OKpYXKarolled Cpelbl COeNMHEHUSMU cepbl (KHCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3IyXa U BOJOEMOB), CITOCOOBI €T0 TIPEIOTBPAICHUSI.



OO6mas xapakreprcTuka 3neMeHToB VA-rpynmsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHbIE CTENICHH
OKHUCJIEHHA. A30T, paclpocTpaHeHHe B Ipupoje, pU3nyYecKkue U XUMHUeckue cBoiicTBa. Kpyrosoport azora B
npupose. AMMHUaK, ero (Gu3nUecKue U XMMHUECKHE CBOMCTBA, MOJydeHHe U npuMeHenue. Colu aMMOHHUS, UX
¢u3nueckue M XMMHYECKUE CBOWCTBa, NMpHMeHeHHe. KadecTBeHHas peakiysi Ha HMOHbI aMMOHHMA. A30THas
KUCIIOTa, €€ MoixydeHue, Gu3ndeckue U XMMUYEeCKHe CBOMCTBa (00IIMe Kak MpEeICTaBUTEINs Kilacca KUCIOT U
cnenuduyeckue). lcnonp3oBaHWe HUTPATOB U COJIEH aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX YI0OpEHUM.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIoLIeH cpeabl COeAMHEHUSIMH a30Ta (KHUCIOTHBIE O, 3arpsi3HEHUE
BO3/yXa, MOYBBI U BOA0EMOB). Doctop, amutorponnsie Monudpukanuu docdopa, puU3nUecKkne U XUMUYECKHE
cBorctBa. Oxcun dochopa (V) u dochopnas kucnora, GpusHyeckrue U XHUMHUYECKUE CBOKCTBA, IOIYyYCHHE.
Hcnonws3oBanue ¢pocdaToB B KaueCcTBE MUHEPAIBHBIX YI0OpEHUH.

O6mass xapakrtepuctuka 31meMeHToB IVA-rpynnbl. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHUS. YTIEpOoJ], aJUIOTPONHbIE MOAM(UKALWHU, PAcIpOCTpaHEHHE B HpUpoie, (U3NYECKue |
XHUMHUYeCKHe cBoicTBa. Ancopobuusi. KpyroBopot yrinepona B npupoae. Okcuasl yriaepona, X (pU3HUecKue u
XUMHYECKHE CBOMCTBa, JACWCTBUE HAa JKUBbIE OPraHU3Mbl, IOJYyYEeHHE U NPHUMEHEHHUE. ODKOJIOTUYECKUE
po0JIeMBbl, CBs3aHHBIE ¢ OKcunoM yriepoaa (1V), runmoresa rinobdanbHOTO MOTEIUICHHUS KIMMAaTa, MApHUKOBBINA
apdexT. YroapHas KUCI0Ta U e€ CONH, UX (U3NYECKHe W XMMHUYECKHE CBOWCTBA, IMOJyYCHHE W MPUMEHEHHE.
KauecTBennas peakuus Ha kapOoHaT-nOHbI. Vcnonas3oBaHue kapOOHATOB B OBITY, MEAULIMHE, IPOMBILIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepona (MeTaH, 3TaH,
STWJICH, alleTUJICH, 9TaHOJ, TJIMLEPHH, YKCycHas Kuciota). [IpupoaHble MCTOYHUKH YTIIEBOAOPOIOB (Yrodb,
NPUPOIHEIH ra3, He(Th), MPOAYKTHI UX NepepadoTku (O€H3MH), UX POJIb B OBITY B poMbIIUIeHHOCTH. [loHsATHE O
OMOJIOrMYECKH Ba)XKHBIX BEILIECTBAX: XKHUpax, OeiKax, yrieBojax — U UX poJid B )KM3HH 4ejoBeka. MarepuaibHoe
€IMHCTBO OPTraHUYECKUX U HEOPTaHUUECKUX COSAMHEHUN.

Kpewmuuii, ero ¢usnueckrue u XuMu4eckue CBOMCTBA, ModydeHne 1 npuMeHenrne. CoeAMHeHNUs KPEMHHUS B
npupone. OOmue mnpencraBieHus o0 okxcuge kpemHus (IV) um kpemuHueBoi kuciore. CHIMKaThl, HX
UCIIOJIb30BaHUE B OBITY, B MPOMBILIUIEHHOCTU. BaxxHeillline CTpouTesbHbIE MaTepHallbl: KepamMHKa, CTEKIIO,
HEeMEHT, OeToH, xene300eToH. I[IpobmeMbl 0Ge30macHOrO HKCIOJIb30BAHUS CTPOUTENBHBIX MAaTEpHAOB B
MOBCEHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI, IPOBEJECHUE KAaYECTBEHHBIX
peakuuii Ha XJIOPUI-MOHBI M HaOJIOJCHHE NMPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpakaroume (u3ndeckue u
XMMHUYECKHE CBOWCTBA TaJlOTEHOB M MX COEIAMHEHMH (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3IiaMu XJIOPHIOB (TAJIOTCHUIO0B), 03HAKOMJIEHHE ¢ 00pa3iamMu cepbl U €€ COCTUHEHUSIMU
(BO3MOXXHO HCIIOJIF30BaHUE BHJICOMATEPHAIOB), HAOIOACHHUE TMpoIlecca OOyTrIuBaHUs caxapa IMoJ| JCHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHCJIOTHI, M3y4yeHHE XUMHMUYECKUX CBOMCTB pPa30aBICHHOM CEpHOIl KHCIIOTHI,
IpOBE/IEHUE KaueCTBEHHOM peaklMy Ha cylb(haT-uoH U HAaOJI0IeHne TpU3HaKa e€ MpoTeKaHHsl, 03HAKOMJIEHHUE C
bu3YecKuMU CBOMCTBaMH a30Ta, (ochopa M UX coequHEeHUN (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
oOpasmnamu a30THBIX U (HOCHOPHBIX YIOOPEHHI, MOJydeHne, COOMpaHue, paclo3HaBaHUE W M3YYCHHE CBOMCTB
aMMMaKa, MPOBEJICHUE KAUYeCTBEHHBIX PEaKIMH Ha MOH aMMOHHS M (ocdarT-uoH M M3ydeHHe NMPU3HAKOB HMX
NPOTEKAaHUS, B3aMMOJEHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEpHUANIOB), HW3Y4YEHHE MOJeNel KPUCTAJUIMUECKUX pemeEToK anMmasa, rpadura, ¢ysuiepeHa,
O03HAaKOMJIEHHE C TPOLECCOM aAcOpOLMU PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
pOTHBOra3a, MoJlyueHHe, coOMpaHue, pPaclio3HaBaHWE U HM3Y4YCHHE CBOMCTB YIJIEKUCIIOTO rasa, MpOBeJEHHE
Ka4eCTBEHHBIX peaKIfii Ha KapOOHAT U CUIIMKAT-UOHBI U U3yUeHHE MPU3HAKOB X MPOTEKaHUs, 03HAKOMIIEHHUE C
MPONYKIHMEH CHIMKATHOM IPOMBIIIJIEHHOCTH, PEIICHHE JKCIIEPUMEHTAIbHBIX 3a1ad no TeMe «Baxneimme
HEMETAJUIbl U UX COCTUHEHUS.

MeTajibl M MX COeIMHEHHUSs

OOmast XapakTepuUCTHKa XHMHUYECKHX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHMU HUX TIOJOXKEHHUS B
[Tepnonnueckoii cucreme xumudeckux 3meMenToB /. . MenpaeneeBa u crpoennst atoMoB. CTpOCHHE METAILIOB.
Mertamdeckasi CBS3b W MeTaUNTMYecKass KPUCTALUTHYECKass PerIéTka. DIeKTPOXUMHYESCKHH Psl HApsHKEHUH
MeTauioB. dusnyeckre U XUMHUYECKHE CBOMCTBAa MeTaiioB. O0Iue crnocoOs! monyyeHus Meraios. [lonsrue o



KOPPO3WUU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTBI WX OT Koppo3uu. CmiiaBbl (CTanb, YYT'yH, AIOPATIOMUHUH,
OpoH3a) U X MPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[llenounbie Metaybl: monoxkeHue B llepuomnueckod cucreme XuMuueckux osnementoB J[. U.
MenieneeBa, CTpOCHHUE UX aTOMOB, HaXOXAEHUE B pupoje. Puznyeckue 1 XMMUYECKUE CBOMCTBA (Ha pUMepe
HaTpust U Kanusi). OKCUIBl W TUIAPOKCHABI HAaTpus W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COCTUHEHUN.

[lenoyHO3eMenbHbIE METaJIBI MarHUil U Kaiubluil: nmonoxeHue B [leproauueckoit cucreMe XUMHUECKUX
anemenToB JI. 1. MenzeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHHE B Ipupone. PU3NUEeCKUE U XUMUYECKHE
CBOMCTBA MarHus U Kaiblus. Baxkneiiune coequuenus Kanblus (OKCH, TUIPOKCH, cOun). XKECTKOCTh BOJIBI U
CHocoObl e€ yCTpaHeHUsl.

Anmomunuii: nonoxkenne B Ilepuoguueckoit cuctemMe xumuueckux siaeMeHToB J[. M. Menneneena,
CTpOCHHE aToMa, HaxOoXicHHe B npupoae. Ou3ndeckne M XMMHUYECKHUE CBOWCTBA amOMUHUSA. AMQOTepHBIE
CBOMCTBA OKCHJIa U THAPOKCH]IA ATFOMUHHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme xumuueckux sneMentoB Jl. M. MenaeneeBa, crpoeHue
aToMa, HaXxOoXJAeHue B npupoje. Ouznueckre U XUMUYECKUe CBOMCTBa skene3a. OKCUIbI, THAPOKCUABI U COJU
xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3aMH METAJUIOB M CIUIABOB, MX (PU3NYCCKUMU CBOMCTBAMHU, N3yUCHUE PE3YIIHTATOB
KOPpPO3UU METAIJIOB (BO3MOKHO HCIOJIB30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJAEHUCTBUS OKCHUJA
KaJbIUsl U HATpUs C BOAOW (BO3MOXHO HCIOJb30BAHUE BHJIEOMATEPHAIIOB), UCCIICTOBAHUE CBOMCTB KECTKOM
BOJIbI, TIpOIlECCa TOPEHHS >Kejie3a B KHUCIOPOJE (BO3MOXKHO HCIIOJIB30BAHHME BHUACOMATEPHUATIOB), MPHU3HAKOB
NPOTEKaHHs KAYECTBCHHBIX PEaKIMi Ha MOHBI: MarHus, KaJblus, aTFOMUHUS, [IMHKA, sxene3a (1) u xenesa (111),
meau (1), HaOmrofeHre U omucaHWe MPOIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMM HATPHS, Kalusl M KaJbIUsd
(BO3MOYHO HCIIOJIB30BaHUE BUICOMATEPHUAIIOB), UCCIEA0BaHNE aM(DOTEPHBIX CBOWCTB TUAPOKCUIA AITFOMUHHUS U
TUAPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeuIe MeTaibl U UX COSTUHEHUSI.

XuMus M OKpyxkaouas cpeaa

BemiectBa u marepualibl B MOBCEIHEBHOM JKM3HHM 4eloBeKa. be3omacHoe HCMONb30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHNUE OKPYKAIOIIeH cpenbl (TIpeienbHas T0mycTuMasi KOHIIEHTPAIMs BEIIEeCTB, J1ajee
— ITAK). Posib xuMHM B peIEHUH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Mescnpedmemnole ceasu

Peanuzamusi MeXNpeaMETHBIX CBSI3€M NpU H3YYCHUM XUMHH B 9 KJacce OCYIIECTBISIETCS dYepe3
UCIIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUMN, TaK U TOHSATUH, SBISIOMIUXCS CUCTEMHBIMU IS
OTZIENIbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0me ecTecTBEHHO-HAy4YHBIC TOHSTHS: HAy4YHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHsl, aHaju3, CHHTE3,
KJaccuukanusi, mepuoAMIHOCTh, HAOJIOICHHE, SKCIIEPUMEHT, MOJICIMPOBAaHNE, U3MEPEHHUE, MOJIETb, SIBJICHUE,
MapHUKOBBIN 2PPEKT, TEXHOIOTHS, MAaTePUAITHI.

®usnka: MmaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJ, H30TOIbI, PaTUOAKTUBHOCTD,
MOJIEKYJIa, SJEKTPUUYECKUA 3apsil, MPOBOJHUKH, TMOJYINPOBOIHUKH, AUIIEKTPUKH, (DOTODIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHHUE BEIECTBa, ra3, PacTBOP, PaCTBOPUMOCTh, KPHUCTAJUIMUECKas peméTka,
CIUTaBbl, PU3NYECKUE BEIIMYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE31b1, ColHIIE.

buonorus: gorocunres, apixanue, Ouocdepa, SIKOCUCTEMA, MUHEPATbHBIE YIOOPEHHs, MUKPOITIEMEHTHI,
MaKpOdJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPATBI, TOPHBIE MOPOJIBI, MOJE3HbIE HCKOMAeMble, TOILINUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIeT0 00pa3oBaHUS JOCTUTAIOTCS B XOJE
00y4YeHUs] XUMHUH B €IMHCTBE YUCOHOW M BOCIUTATEIBLHON NIEATEILHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMHU
POCCHMCKUMH COITMOKYJBTYPHBIMA M JyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMH, TPUHATBIMH B OOIIECTBE
MpaBUJIaMU U HOPMaMH MTOBEJCHHS M CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMATTN3AIUU
oOyyJaroumxcs.

JIngHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYArONIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUNA U PACIIMPEHUE OTBITA JIEATCILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTHYECKOr0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOUIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAYyYHOMY HACIEIUIO,
MMOHUMAaHUs 3HAYCHHUS XUMHUYECKOHM HAyKH B JKU3HU COBPEMEHHOIO OOIIECTBa, CIOCOOHOCTH BIIAJETh
JIOCTOBEpHOH HWH(pOpPMAIIMEH O TEPENOBBIX TOCTHKCHHSIX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2)rpa:;kIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS O COIMAJIBHBIX HOPMax M TPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHHWUW B KOJUIEKTHUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIe0BATEIbCKOM, TBOPUECKON U
IPYTUX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW [EATENIbHOCTH MPU BBIOJHEHUU
y4eOHBIX, MMO3HABATEIIbHBIX 3aJ]1a4, BBIOJIHECHUH XUMHUUYECKHX JKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aUMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IMPOIECCE HTOM y4eOHOM AESTeNIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHE U TMOCTYNKH CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHHUS MOCIEICTBUIN MOCTYIIKOB;

3)LeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE TIPEJICTABICHUS O BEIIECTBE W XHUMHYECKOM pPEaKIUu, COOTBETCTBYIOIIUE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAYKH W COCTAaBISIOLIME OCHOBY J/JIA MOHHUMAHMS CYIIHOCTH Hay4HOM
KapTHUHBI MUpPA, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI, B3AUMOCBSA3SIX YeJIOBeKa C
MPUPOAHON CPEIO, O PO XUMHUH B TOZHAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBICE MOTHBBI, HANIPaBJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUW MO XMUMUHU, HEOOXOIUMBIC IS
00BsICHEHUS! HAONIOIAEMBIX MPOLIECCOB M SBJICHHM, MO3HABATEIbHOW, WH(MOPMALMOHHOW W YHTATEIhCKOM
KYJIBTYpPBI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIHHON pabOThI C yUeOHBIMU TEKCTaMH, CIIPABOYHON JINTEPATYPOid,
JIOCTYITHBIMU TEXHUYECKUMU CPEICTBAMU WH(OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYUYECHUIO U NMO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM0O00Opa30BaHUIO,
MPOEKTHOM M MCCIEe0BATEIbCKOM AEITeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBIEHHOCTH U YPOBHS O0YUYECHHUS
B JAJILHEHIIIEM;

4)opMuUpOBaHUS KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN
o0pa3 »U3HU, OCO3HAHWE TOCIEACTBHM M HEMNPUSATHE BPEIHBIX MPHUBBIYEK (yMOTPEONCHUS alKOroJs,
HApKOTHUKOB, KYPEeHHUS), HEOOXOAMMOCTH COONIOICHHUS MPaBUII O€30MacCHOCTH MPU OOpaIIeHUH C XUMUIECKUMHU
BEIIIECTBAMH B OBITY M peabHOM KU3HU;

5)Tpy10BOro BOCHIUTAHMS:

WHTEpEC K MPAKTUYECKOMY HM3y4YeHHUIO mpodeccuil M Tpyna pa3IUyHOTO pOJia, YBOKEHUE K TPYyAYy U
pe3ynbTaTamM TPYJIOBON JEATEIbHOCTH, B TOM UYHCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU MO XHUMHUH,
OCO3HAHHBIN BBHIOOp WHIAWBUIYATBHOW TPACKTOPUM TIPOJIOJDKCHHSI 00pa3oBaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTM K XHWMHH, OOINECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCIEIHON
npo(hecCHOHANBPHOM JEeATENbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHUW, TOTOBHOCTH aJalTHPOBATHCS B
npodecCHOHANBHOM cpelie;

6)3K0/10THYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH I1€JIECO00pa3HOe OTHOIICHUE K MPUPOJAEC KaK MCTOYHHKY >KU3HU Ha 3eMjie, OCHOBE e
CYIIIECTBOBAHMSI, TOHUMAaHUE [EHHOCTHU 3/I0POBOTO M 0€30MacHOr0 00pasa >KM3HHU, OTBETCTBEHHOE OTHOIICHUE K



COOCTBEHHOMY (PM3MUECKOMY M TICUXWYECKOMY 3I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHHS IPaBHII
0e30MacHOro MoBeIeHUsI IpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYalUIX, YIPOXKAIOMIUX 3OPOBBIO U KU3HU
b1 {001 (7

CIOCOOHOCTH MPUMEHATH 3HAHUS, TIOJTy4aeMble PU W3YUYEHUH XUMUU, ISl pEIIeHUs 33a7a4, CBA3aHHBIX C
OKpY’Karollel IpUPOIHON Cpesoil, Ui MOBBIIICHUS! YPOBHS YKOJIOTHUECKON KYJIBbTYphI, 0OCO3HAHHS ITT00ATBHOTO
XapakTepa SKOJOTHYECKHX MpoOJeM M MyTed HMX PEeUIeHHs MOCPEICTBOM METOJOB XHUMHH, HKOJIOTHMYECKOTO
MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B ITIO3HABATEJIBHOW, KOMMYHUKATUBHON U COLMAJIBbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe merampeqMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC U1 (POPMHPOBAHUS MHPOBO33PEHUS
oOuieHay4YHbIe IOHATUS (3aKOH, TEOPHs, IPUHIIHIL, TUIO0TEe3a, (PaKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U JIPYToe.),
KOTOPBIE UCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MMO3BOJISIIOT HA OCHOBE 3HAHUN U3 3TUX
npeaMeToB (opMUPOBATH MPEICTABICHHE O IEIOCTHOW HAYYHOW KapTWHE MHUpPA, U YHUBEpCAIbHBIC yueOHbIC
neiictBusl (TMO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpble 00eCHeunBalOT (OPMHPOBAHUE
TOTOBHOCTHU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMSI UCIIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOEGHUHU 3HAHUIl: pacKpbIBATh CMBICI
XUMHYECKUX MOHATUN (BBLIEIATH MX XapaKTEepHbIE NpPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU
MOHSTUSIMH ), UCTIOIB30BaTh MOHATHUS IJI1 OOBSICHEHUS! OTJENbHBIX (DAKTOB U SBICHUI, BHIOMPATh OCHOBAHUS U
KpUTEpUU Ui KIAacCU(PUKAIUU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKlUd, yCTaHABIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MeEXAYy OOBEKTaMU HW3Y4YEHMs, CTPOUTH JIOTUYECKHE pacCyXIeHUS (MHAYKTUBHBIE,
JI€YKTUBHBIE, [10 AHAJIOTUH ), 1EJ1aTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHE MPUMEHSTH B Mpollecce MO3HAHUS MOHATUS (MIPEAMETHBIE U METaNpeAMETHbIC), CHMBOJINYECKHE
(3HAKOBBIE) MOJIENH, UCIIOJIb3yeMbIe B XUMUHU, TPEOOPA30BHIBATh IIMPOKO MPUMEHSIEMbIE B XUMHH MOJCIbHBIC
IPEJICTaBICHUS] — XMMHUYECKUN 3HaK (CHUMBOJI 3JI€MEHTa), XUuMHUYecKass (HopMysia U YpaBHEHHE XMMHUYECKOM
peakuuu — Ipu pelieHuu y4eOHO-TI03HaBaTEIbHBIX 33/1a4, C YUETOM 3TUX MOJEJIbHBIX NIPEACTABICHUN BbISBIISTH
U XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHUECKHUX
peaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBSI3M U MPOTHBOPEYMS B M3Y4aeMbIX
npolueccax U sIBICHUSIX.

ba3oBble nccienoBarebckme 1eiCTBUSA:

YMEHHE UCIOJIb30BaTh NIOCTABICHHBIE BOIIPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B KAUECTBE
OCHOBBI /17151 JOPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHMIA;

IpUOOpPETEHUE ONbITa MO IUIAHWPOBAHUIO, OPraHU3alMU U MPOBEACHHUIO YYEHHUYECKHX SKCIEPUMEHTOB,
yMeHHE HaOJII0JaTh 32 XOAOM IIPOIIECcCa, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyiIHpoBaTh
0000111eHUs ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEAOBAHUS, COCTABIATh OTYET O MPOJETaHHON
pabore.

Padora ¢ undpopmanmeii:

YMEHHME BbIOMpATh, AHAIU3UPOBATh M MHTEPHPETHUPOBATH HHGOPMAIMIO Pa3IMYHBIX BUAOB U (opM
OpPEACTaBICHUs, MOJIY4aeMyl0 M3 pa3HbIX HCTOUYHUKOB (Hay4yHO-TIOMYJSIpHAs JMTEpaTrypa XHMHYECKOTO
COJiepKaHus, CIpaBOYHbIE IMOCOOMs, pecypchl MHTepHeTa), KPUTUYECKH OIICHHWBAaTh INPOTUBOPEUUBYIO HU
HEJI0OCTOBEPHYIO WH(POpMAIIHIO;

YMEHHME MpPHUMEHSTh pa3jNYHble METOJbl U 3allpochl MpU TIOUCKE M O0TOOpe uHbOpMaLUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJIS BBIIOJIHEHUS YUeOHBIX M IMO3HABATENbHBIX 3a/ad
OTIpeNIeNIEHHOr0 THIA, MPHOOpPETeHHEe OMbITa B 00JaCTH MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, OBJaJ€HHE KYyJbTypOM aKTUBHOTO HCIIOJIb30BAHMSA  PA3UYHBIX IIOUCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (DOpMY MpeicTaBieHus: HHPOPMALMK U WUTIOCTPUPOBAThH pelllaeMble
3aJ]a4i HECJIOXKHBIMH CXeMaMH, TUarpaMMamMu, IpyrumMu popmMamu rpaduku 1 ©X KOMOUHAIMSIMU;

YMEHHUE HCMOJb30BaTh U AHAIM3MPOBATH B Ipoliecce y4yeOHOW M HCCIeN0BAaTEIbCKON ESTEIbHOCTH
MH(OPMALIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X0341CTBA U TPAHCIIOPTAa Ha COCTOSIHHE OKpYXKarolieu
IIPUPOTHOM CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:



YMEHHsI 33JaBaTh BOMPOCHI (B XOJe Auanora W (WiaM) AUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOMl TEMBI,
(opMynHpOBaTh CBOM MPEATIOKEHHU OTHOCUTENBHO BBINOJIHEHUS NPEII0KEHHON 3a1auu;

YMEHMS IPEACTABIIATD MOJyYEHHBIE PE3YJIbTAThl I03HABATEIBHON JCSTEIBHOCTH B YCTHBIX M IIMCBMEHHBIX
TEKCTax; JIeNIaTh MPE3CHTAIMIO PE3Y/IbTaTOB BBITOJHEHHUS XUMHUYECKOT0 IKCIIEPUMEHTA (J1ab0OpaTOPHOTO OIBITA,
1a0opaToOpHOil pabOTHI 1O UCCIIEJOBAHUIO CBOMCTB BELIECTB, y4eOHOTO MTPOCKTA);

YMEHHUS y4eOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABAaTEIbHOH WU
UCCIIEI0BATEIbCKON JAEATENbHOCTH IPU PELIEHNH BO3HUKAIOIUX [TPOOJIEM Ha OCHOBE yuéTa OOLIMX UHTEPECOB U
COTJIACOBAaHUS MO3MIMK (00CYX/IeHUsl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYpPMBI», KOOPAMHAIUS COBMECTHBIX
NeCTBUH, OnpeieTIeHne KPUTEPHUEB MO OLIEHKE KaueCTBa BHIIIOJHEHHOM pabOThl U APYTHE).

PeryasiTuBHble YHHBepPcaAJIbHbIE y4eOHbIE 1efiCTBHS:

YMEHHE CaMOCTOSTENBHO ONPEACIATD LENIN AESITEIbHOCTH, INTAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBAThH
U TP HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JESATEIBHOCTh, BBIOMpATh Hambosee >PQeKTHBHBIE CHOCOOBI
pemieHUst y4eOHBIX HM IIO3HABATENBHBIX 3a/a4, CAaMOCTOSTEIBHO COCTABISATH WIM KOPPEKTHPOBATH
IPEJIOKEHHBI aIrOPUTM JEMCTBUN IPU BBIIOJIHEHUH 33JaHUN € y4y€TOM MOJY4YEHHs HOBBIX 3HaHMH 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBAX U pPeaKLUsIX, OLEHUBATh COOTBETCTBUE MOJIyUEHHOI'O pe3yJIbTaTa 3asBICHHON
L[eJIM, YMEHHE UCIIOJIb30BaTh U AHAJINU3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B yCIOBUU 3a/1aHUH.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeMeTHBIX Pe3yIbTATOB 110 OCBOCHHUIO 00S3aTENILHOTO COJICPKAHUS, YCTAHOBICHHOTO JAHHOM
denepanbHON paboyel MporpamMMmoil, BBIAEISAIOT: OCBOECHHBbIE OOYYalOIIMMHUCS Hay4HbIE 3HAHUSA, YMEHHs U
crocoObl AEUCTBUM, ciennpuyeckue sl MpeaMeTHON 001acTu «XUMHUsA», BUABI JESITEIbHOCTH MO HNOJIYYEHUIO
HOBOT'O 3HAHUS, €ro MHTEpHpEeTaluyd, IpeoOpa3oBaHUI0O M NPUMEHEHHIO B Pa3jIMYHbIX YYEOHBIX M HOBBIX
CUTYalUsX.

K kxoHny oOydenus B 8 Kiacce mpeaMeTHblE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xaTb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKMX IIOHATHH: aTOM, MOJIEKYJd, XUMHUYECKUH DJIEMEHT,
IIPOCTOE BEIECTBO, CJOKHOE BEILECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKyJspHas Macca, KOJIMYECTBO BELIECTBa, MOJIb, MOJISIpHas Macca,
MaccoBasi JOJS XUMHUYECKOTO JJIEMEHTAa B COEIUHEHMH, MOJIAPHBIM O00BEM, OKCHJ, KHCIOTAa,
OCHOBaHUE, COJIb, DJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas peaklus,
KJIacCU(UKaALlMs pEeaKlUMi: peakuu COEAMHEHHUS, PEeaKIMHU pPa3IoKEeHHs, PEeaKIUH 3aMelleHus,
peakuuu oOMEHa, 5K30- U SHIAOTEPMHUECKHUE peaKluu, TeIIoBOW 3(QeKT peakiuu, sIpo aroma,
AJIEKTPOHHBIN CJIOH aTroma, aToMHas OpOWTaNb, PaAMyC aTOMa, XUMHUYECKass CBA3b, HOJSpHAs U
HENOJIsIpHAsl KOBAJICHTHAs CBS3b, MOHHAsSl CBS3b, MOH, KAaTUOH, AaHWUOH, PAcTBOP, MaccoBas a0
BeIecTBa (IIPOLIEHTHAs! KOHLEHTPAIHs) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUH W NPUMEHATH 3TU IOHATHS NpU
ONMCAHUU BEIIECTB U UX MPEBPALLEHUII;

® UCMOJb30BATh XUMHUYECKYIO CUMBOJIUKY JUIsSl COCTaBJIEHUs (hOPMYIT BELIECTB U YPABHEHUH XUMHUYECKUX
pEeaKIuii;

e ONpeneNnsITh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb OKHCICHHS
AIIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPHHAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
coeuHEHUN 1Mo ¢opMmyiaMm, BHJI XMMHUYECKON CBs3U (KOBaJIEHTHAss M WOHHAs) B HEOPraHMYECKUX
COEIMHEHUSIX;

e packpbiBaTh cMbIch Ilepuogmueckoro 3akona JI. M. MeHneneeBa: Je€MOHCTPUPOBATH MOHUMAHHE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX NoJjokeHus B Ilepuoanueckoit
CHUCTEME, 3aKOHOB COXpPAaHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJSPHOIO
y4eHUs, 3aKOHa ABOrajpo;

® ONUCBHIBATh M XapakTepuszoBaTh TabmuuHyro ¢opmy [lepuoaudeckoil CHCTEMbl XUMHYECKHX
AIIEMEHTOB: pa3MyaTh MOHATHS «IJaBHas moAarpynmna (A-rpynmna)» u «mobouHas noarpymnmna (b-
rpymmna)», Manble W OOJNbIIME MEepUOJbl, COOTHOCUTH 00O3HAYEHMs, KOTOphIE MMEIOTCS B TaOIuIle
«Ilepuonnueckass cucrtema Xumuueckux odnemeHtoB JI. M. MeHngeneeBa» ¢ UMCIOBBIMHU



XapaKTEePUCTHUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl Aapa, odliee Yucio
3JIEKTPOHOB U pacrpeiesieHUue X MO JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA, XMMUYECKHUE peakiuu (Io
YUCITY U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY 3P deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIMCTBAa BEIIECTB pa3IMYHBIX KIIACCOB,
MOJATBEPXKJasi OMHCAHHE MPUMEPaMU MOJIEKYJSIPHBIX YpaBHEHUH COOTBETCTBYIOIIUX XMMHYECKUX
peaKIuii;

MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KA4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIUMCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOTO JIEMEHTa 10 (hopMyJie COeAMHEHUs], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
Pacy€Thl IO YPAaBHEHUIO XUMHUUYECKON PEAKIINY;

IOPUMEHATh OCHOBHBIC ONEpAaIlM MBICIUTEIBHONW JAEATENbHOCTH — aHaJM3 M CHHTE3, CpPaBHEHHE,
00o01IeHne, CHCTeMaTH3allNI0, KIACCH(HUKAIINIO, BHISIBJICHUE MPHYUHHO--CIICICTBEHHBIX CBSI3€H — s
M3YYEHHUS CBOMCTB BEIIECTB M XMMHUYECKUX pEAKUUH, eCTeCTBEHHO-HAYYHbIE METOAbl MO3HAHWS —
HaOII0/IeHUE, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pEaIbHbIN U MBICIICHHBIH );

CJIeIOBaTh MpaBHJIaM MOJIb30BAHUS XUMUYECKON MOCYI0M U 1aOOpaTOpHBIM 000PYJOBAaHHEM, a TAKKE
npaBWiIaM OOpamieHHss C BEHNIECTBAMH B COOTBETCTBHM C MHCTPYKIHMSMH TIO0 BBITOJHEHHIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB I10 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (BOJOpOIa
U KHCIIOpOJa), HPUTOTOBJICHHIO PACTBOPOB C OMNpEeAeNEHHOW MaccoBOM Jojeil pacTBOPEHHOTO
BEIIECTBa, IUIAHUPOBATh U TMPOBOJUTH XUMHYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PAcCTBOPOB
IeJI09el U KUCIIOT C TIOMOIIBIO HHIMKATOPOB (JJaKMYyC, (peHonranent, METHIIOPAHK U IPYTHE).

K konny oOyueHuss B 9 kJacce mpenMeTHblE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PaCKpBIBaTh CMbBICI OCHOBHBIX XUMHUYECKUX MOHITUNA: XMMHYECKUM SJIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHHMOH, MPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETICHb OKHUCIJICHUS, XUMHUYECKas Peakius, XMMHUYECKas CBs3b, TEIIOBOM 3((eKT peakiuu, MoJb,
MOJIIpHBIA  00BEM, pPACTBOP, DJIEKTPOJUTHI, HEIIEKTPOIMUTHI, 3JIEKTPOJIUTUYECKAs UCCOLMALINS,
peakuMu MOHHOrO OOMEHa, KaTajau3aTop, XHMHUYECKOE paBHOBecHE, oOpaTHMble M HEOoOpaTHUMbIE
pEaKUUH, OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKLIUHU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTAHOBJICHHE, aJJIOTpOnus, aM(pOTepHOCTb, XHUMHUYECKas CBS3b (KOBAJCHTHAas, HOHHAad,
MeTaJlJIMYecKast), KpUCTajuInyecKasi pemérka, KOppo3usi METauIoB, CIUIaBbl, CKOPOCTb XMMHUYECKOM
peakuuu, npeneabHo nomyctumas konueHntpanus [IJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWMHUYECKUX TOHSITUH M TPUMEHSTH 3TH TOHITUS MpPH
ONMCAHUM BEILIECTB U UX MPEBPALICHUI;

MCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTABJICHUsI ()OPMYJT BEIIECTB U YPABHEHHI XUMHUECKUX
peakui;

ONPEAENSATh BAICHTHOCTh U CTENEHb OKHUCICHHS XUMMUYECKUX 3JIEMEHTOB B COCMHEHUSAX Pa3JIMYHOIO
COCTaBa, NMPUHAJUICKHOCTH BEHIECTB K OINPEACIEHHOMY KIAcCy COEAMHEHHWH 1Mo Qopmyrnam, BHI
XUMUYECKON CBSI3M (KOBaJEHTHAsl, MOHHAsA, METAININYECKAsi) B HEOPTaHMUECKUX COCIUHEHMSIX, 3apsij
MOHA 10 XUMUYECKOU (opMyIie, XapakTep CpPeabl B BOJHBIX PACTBOPAX HEOPTAHMUECKUX COCIUHECHHM,
THUN KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoanueckoro 3akona /1. . Menaeneesa u 1eMOHCTPUPOBATh €r0 IOHUMAHHUE:
OMHUCBHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢opmy I[lepuomanueckoil CHCTEMBI XWMHYECKHX
DIIEMEHTOB: pa3IHuaTh MOHATHS «JIaBHas moArpymnma (A-rpynma)» u «mnobounas moarpymma (b-
rpynmna)», Majble © OOJNbIIME TEPUOAbl, COOTHOCHTH OOO3HAYEHHUS, KOTOphIE HMEITCI B
MEePUOINYECKOW TaONuIle, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS AaTOMOB XHMHYECKHUX
AIIEMEHTOB (COCTaB U 3apdajl A1pa, 00Illee YUCIIO AJIEKTPOHOB M PACIpE/IeIeHHe UX IO 3JIEKTPOHHBIM
CJIOSIM), OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHU CBOWMCTB JJIEMEHTOB M UX COCIUHEHUU B
rpeaenax MajablX MEPUOI0B U IIaBHBIX MOATPYIIL C YYETOM CTPOCHUS UX aTOMOB;



KJIAaCCU(UIIUPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPraHMUECKHUE BEIEeCTBA, XMMHUYECKHE peakuuu (1o
YHUCIY WU COCTaBY YYaCTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIUIOBOMY 3P (eKTy, M0 H3MEHEHHIO
CTETICHEH OKUCIIEHUS! XUMHUECKUX SJIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBATh) 00IIME U CeU(PUIECKUEe XUMHUECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB, TIOATBEpXKJas ONUCAHWE NpPUMEPaMH  MOJEKYISPHBIX M  HOHHBIX  YpaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

COCTABIJIATh yYPaBHEHMS 3JIEKTPOJIUTUYECKON AMCCOLMAIMKM KHUCIOT, IIENIOYed U COJel, MOJHBIE H
COKpalIEHHbIE YpaBHEHMsI DPEaKIMi HOHHOTO OOMEHa, YpaBHEHUS pEaKIHid, MOATBEPKIAAOIINUX
CYIIIECTBOBaHHME T€HETHUECKON CBS3M MEXKIY BEIIECTBAMU PA3IUYHBIX KIIACCOB,;

pacKpbIiBaTh CYHIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil IMOCPEJCTBOM COCTaBIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEaKLIU;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeAMHEHUs], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOIUTH
pacuéThl M0 YpaBHEHHUIO XUMUYECKOU PeaKIuy;

coOIII0/IaTh MpaBHJiIa MOJIb30BAHMS XMMUYECKON TOCYI0H M JTa0OpaTOPHBIM 000pYIOBAaHHEM, a TaKXKe
npaBuiia oOpalleHus ¢ BEIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSIMU TI0 BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKHX OIBITOB MO MOJTYYSHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKUCIIOTO
rasa);

MPOBOAMTH PEaKIUHU, MOATBEPKIAIONINE KAUeCTBEHHBII COCTaB Pa3MYHBIX BEIIECTB: PAacHO3HABATh
OTIBITHBIM TYTEM XJIOPHI-, OPOMUJI-, HOAH[I-, KapOoHaT-, Gocdar-, cummkar-, cynbdar-, THAPOKCHI-
MOHBI, KaTHOHBl aMMOHHUSI W HMOHBI M3YYEHHBIX METaJJIOB, MPUCYTCTBYIOUINE B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIE OIEpAIlMd MBICIUTEIBHONW JEATEIBHOCTH — aHaJW3 M CHHTE3, CpPaBHEHHE,
0000111eHIe, CHCTEeMAaTU3alINI0, BBISIBIICHUE IPUUYUHHO-CIICICTBEHHBIX CBSI3€H — ISl U3YYEHHUsI CBOWCTB
BEIIECTB M XHWMHUYECKHUX pEaKlud, eCTeCTBEHHO-HAYYHbIE METOJbl IO3HAaHUS — HaOII0JCHHE,
U3MEepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

HaumenoBanue pa3nienoB u Tem

KommyecTBo yacos

OnexTpoHHbIe (IIUPPOBHIE)

Ne n/mt KonTposibHbie [IpakTrueckue
POTPaMMBI Bcero 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MOHATHS
X — 0
1.1 eclifzjaomz?;ll;ap}ll HO ;Isf;zeCKoﬁ 5 2 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JIeSTeTbHOCTH YeJIOBEKa
bubmuoreka [JOK
1.2 B 15 1
PHICCTE f XUMpHCCKHS poariH https://m.edsoo.ru/7f41837¢c
Hroro mo pazmeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
51 Boznyx. Kucnopoa. Iloustue 06 6 bubnuorexa [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2.2 B I 8 1
onopo.IloHsiTHE O KUCTOTAX U COJIAX httos://m.edso0.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnunoreka [JOK
' COEIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Paznen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumunyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB. XMMH4YECKASl CBA3b.

OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE peaKkuuu

[Tepronnueckuii 3aKOH 1

31 [Iepronnueckas cucTeMa XUMHUYECKHUX 7 bubnmoreka [JOK
anementoB J]. 1. Menene-eBa. https://m.edsoo.ru/7f41837c
Crpoenue aToma

3.9 Xumudeckas cBsa3b. OKHUCIUTENbHO- 8 1 bu6mmoreka [JOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

https://m.edso0.ru/7f41837¢c



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

bu6mmoreka [IOK

Hroro mto paszeny 15 https://m.edso0.ru/7f41837c
Wrorosas kKoHTpOJIbHAS paboTa 3 bubmumorexa [IOK
PesepBHOE Bpems https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KomnuectBo yacos

OnexTpoHHbIe (IIUPPOBHIE)

Nen/m | HammeHoBaHHE pa3feiioB M TEM MPOTPAMMBI Kontposbusle = [IpakTtrueckue
Bcero 00pa3oBaTeNbHbIE PECyPCHI
paboThl paboThI
Pa3nes 1.BemecTBo U XMuMHYeCKHe peaKkul
[ToBTOpEHME M YriIyOJIeHHE 3HAHUH OCHOBHBIX bubmuorexa [JOK
1.1 5 1
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo0.ru/7f41a636
DNEeKTPONIMTHYECKAs TUCCOLIUAIIHSL. bubnmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEaKIUU B PaCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2.HeMeTaJJIBI M X COeANHEHUSA
51 OO6mrast XxapakTepruCTUKa XUMUYECKHIX 4 1 bubnuoteka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
59 OO6mrast xapaKTepruCTUKa XUMUYECKHUX 5 bubnuoteka [JOK
' anemeHTOB VIA-rpymnmel. Cepa u €€ cCoeIMHEHUS https://m.edsoo.ru/7f41a636
s | e | 7 . Dok
' DIIEMEHTO PYHIbL. A30T, @OCROP https://m.edsoo.ru/7f41a636
COETMHEHUS
' DIIEMEHTO PYHIbL. S TICPOA T Kpe https://m.edsoo.ru/7f41a636
WX COEJIMHEHUS
Hroro mo pazueny 25
Paspnen 3.MeTaiiibl 1 MX COEIMHEHUS
bu6mmoreka [JOK
3.1 06 i 4
He CBOMCTRA METAILIOB https://m.edsoo.ru/7f41a636
b K
3.2 Baxnerime MeTamibl 1 UX COSTUHECHUS 16 1 2 nomorexa LO

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

Uroro no pazgeny

20

Pa3znen 4. Xumus 1 oKpyskamomas cpeaa

4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 BuGmmorexa LIOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
Wrorosas kKoHTpOJIbHAS paboTa 3 bubmmorexa [IOK
PesepBHOE Bpemst https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KonuyecTBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
, Tema ypoka Kourpoabubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero H3Y4YeHH S
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 1.09.2023 bubnunoreka LIOK
yenoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
bubnuoreka [{OK
2 IT 1 .09.202
OHATHE O METOJAX [TO3HAHUS B XUMHUHU 6.09.2023 https://m.edsoo.ru/ff0d227e
; Hpagmqecxaﬂ pa60Ta"N9 1 Z;HpaBI/IJ'Ia paboThI . 2 09 2003 BuGmorexa LOK
B J1Ja0OpaTOPUH U MPUEMBI OOpAILICHHS C .09. https://m.edsoo.ru/ffod23dc
1ab0paTOPHBIM 000PYIOBAHUEM
Uucteie BemecTBa U cMech. CIocoObl bubnunoreka LIOK
4 1 13.09.2023
pasjeieHus cMeceit https://m.edsoo.ru/ff0d26ca
I1 02 «P
5 ¢ p::? I({e:m pae6 OeT iN c ) asf e; eeH PIeo“ 1 15002023  Dromioreia LOK
Meceii (Ha IpuM YHUCTKHU [TOBAPEHHOMN .09.
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1 20.09.2023 https://m.edsoo.ru/ffod2a6e
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 99 09.2023 bubmmnoreka [HOK
XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorexa [IOK
IT 1 27.09.202
8 POCTBIC U CIIOXHBIC BENECTBA 09.2023 https://m.edsoo.ru/ffod2a6e
bubnunorexa LIOK
9 A - 1 29.09.2023
TOMHOMOICRYIFpHOC yHACHHS https://m.edsoo.ru/ff0d2d50
10 ;T;:qmizﬂ;mia EZCTSZ? ﬁ{mzﬁ MOB 1 4102023  Dnomorexa OK
¢ OpMYIIa. CHTHOC oMo o https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJICMEHTOB
1 OtHocuTenpHas aTOMHAsI Macca. 1 6.10.2023 but6mmoreka [IOK
OTHOCHTE IbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHAYECKOTO DJIEMEHTA B 1 11.10.2023  Bbuommorexa [JOK



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

COCTMHCHHUU https://m.edsoo.ru/ff0d350c
KommuectBo BemecrBa. Moinb. Mousipaast bubmmoreka [JOK
1 13.10.202
3 Mmacca 3.10.2023 https://m.edsoo.ru/ff0d5230
dOu3ndecKue 1 XUMUYECKUE SIBIICHUS. bu6nmoreka [IOK
14 18.10.2023
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycioBus NPOTEKaHUS bubmuorexa [JOK
15 20.10.2023
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHUS MACChl BEILIECTB. Bu6muotexa [JOK
16 25.10.2023
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTBa, Macchl BEIIECTBA 110 bubnnorexa [JOK
17 . 27.10.2023
YpaBHEHUSIM XMMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d5708
o i(naccn@nxauna XUMHYECKHUX PEaKIIHii 11 2003 BuGmorexa LOK
COEIMHEHUS, PA3TIOKEHUS, 3aMEIIICHUS, A1 https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. — y4E€HBIii-
19 5 H;) remmon, OBofmerme 10.11.2023 ~ Promorera LIOK
HITUKJIOTICTUCT. HUE U A1
HHIIOTEA HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HAaHHUHA
20 KonTponbnas padora Nel no teme «BemiectBa 15.11.2023 bubnmnoreka HOK
U XUMHUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
o Eowyx — cMech ra3oB. CocTaB BO3ayxa. 711 2093 Bumorexa 1IOK
UCIIOPOJ — DJIEMEHT U MPOCTOE BEIIECTRO. A1 https://m.edsoo.ru/ff0d448e
O30H
) <1>1/13qu01<142: Y XUMHYECKUE CBOMCTBA ) 1> 112003 Bumorexa 1IOK
KHCIIOopo/ia (peakiuu OKUCIICHUS, TOPCHHE). A1 https://m.edsoo.ru/ff0d46.14
[TonsiTre 06 okcuaax
23 C;esooc Oailj 1;0:11 Z:EH:;BI;ECJL?;&E 24.11.20p3 ~ Promorera LIOK
Jlabopatop P g ' o https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
24 ISEE:ES P; ii)@;z;;;r?;ﬁj | — 20.11.2023 Promorera HOK
P P ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIMIX
25 TomnmBo (He(Th, Yrojib U METaH). 1.12.2023 bubmuotexa [JOK



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3arpsi3HEHHE BO3lyXa, CIOCOOBI €ro
MPEIOTBPALICHHS

https://m.edsoo.ru/ff0d4c4a

[TpakTuyeckas padora Ne 3 o Teme

bubnunoreka LIOK

26 «[Tonydenue u CO?I/IpaHI/Ie KHCJIOPOJIa, 6.12.2023 https://m.edsoo.ru/ff0d4ae?
U3Y4YEHUE €ro CBOMCTBY
97 Bonopoa — anemMeHT 1 mpocToe BEleCTBO. 8.12.2023 bubmmoreka [JOK
Haxosx/ieHue B Iprpoie o https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue 1 XUMUYECKUE CBOMCTBA 13.12.2023 bub6nmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 [ToHsiTHE O KUCIOTAX U COJIAX 15.12.2023 https://m.edsoo.ru/ffod50d2
Crioco6bl moTy4eHust BOAOPOIa B bubmmoreka [JOK
30 20.12.2023
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
" HﬁaKTI/I‘leCKa}I paZOTa Ne 4 o Teme 1> 13,2003 Bumorexa LIOK
(CTIOIYHICHHE H CODHPAHHE BOAOPOAR, T https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTBY
. N bubnuoreka [{OK
32 MossipHblii 00bEM ra3oB. 3ak0H ABOTapPO 27.12.2023 https://m.edsoo.ru/ffod542e
I izzs Do 0K
oMy RO Y o https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WJIN 00BEMY
Beruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO
but6mmorekxa [IOK
4 & 10.01.2024
3 peaknun Héj OCHOBE 3aKOHA 00BEMHBIX 0.01.20 https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
. bubnunorexa LIOK
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA BObI 12.01.2024 https://m.edsoo.ru/ffod587a
. but6mmorexa [IOK
36 CocraB ocHoBaHuil. [ToHsiTHE 00 MHIMKATOPAX 13.01.2024 https://m.eds0o.ru/ff0d59e2
Bona kak pacrBoputens. HacbieHnbsie u
but6mmoreka [IOK
37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 1015 17.01.2024 https://m.eds0o.ru/ffod5h40
BElIECTBa B pacTBOpE
38 [TpakTuueckas padora Ne 5 mo Teme 19.01.2024  Bubnuoreka [{OK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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«IIpuroroBiieHrE PaCTBOPOB C OMPEACIEHHOMN
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTponbras padota No2 mo teme 94.01.2024 bubmmoreka [JOK
«Kucnopon. Bogopoa. Bona» o https://m.edsoo.ru/ff0d6342
Oxcunpl: cocTaB, KiacCUpUKALKS, bubnunoreka LIOK
40 26.01.2024
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" [Tonydyenue u xuMuyeckue C(];OI/I:TBa 1 o1 204 BuGmorexa LIOK
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX .01. https://m.edsoo.ru/ffod64e
OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, 5 02.2024 bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHne U XuMHUYECKUE CBOWCTBA Bbu6moteka [JOK
4 7.02.2024
3 OCHOBaHHH 02.20 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarmus, 9.02.2024 bu6nmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. bubnmorexa [IOK
45 IlosrydyeHne u XUMHUYECKUE CBONCTBA KUCIIOT 14.02.2024 https://m.edsoo.ru/ffOdfee2
46 Comnu (cpemanue): HOMGHKJ'IaT}:pa, CIIOCOOBI 16.02.2024 bubmuoreka [IOK
MOJTyYCHHUSI, XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
ITpakTruyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe 91.02.2024 bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['enernueckas cBsA3b MEKIY IfJIaccaMPI 98.02.2024 bubnunorexa LIOK
HEOPTaHMYECKUX COCTUHEHUIM https://m.edso0.ru/00ad9a50
but6mmoreka [IOK
4 7 1.03.2024
9 O0o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 03.20 https://m.eds00.ru/00ad9ch?
KonrtponsHas padora Ne3 o reme "OcHOBHBIE bubmuorexa [IOK
50 . 6.03.2024
KJIACChl HEOPTaHMUYESCKUX COCMHEHHIA" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIaCCHPUKAITUN
b K
ol XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O TpymIax 13.03.2024 ubmorexa LO

CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3akon u I[leprnonnueckas

but6mmoreka [IOK

52 cHUcTeMa XMMHUYECKuX deMeHToB /. M. 15.03.2024 https://m.edso0o.ru/00adas2c
Meunpeneena
bu6nmoreka [IOK
53 [Tepuoapl, TpynIbl, MOATPYIIITHI 20.03.2024 https://m.edsoo.ru/00adas2c
Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
>4 M30TOIEI 22.03.2024 https://m.edsoo.ru/00ada342
5 | aneweros Mepmommaossottonerenns 1. 1 3042004  DOMOTERa 1IOK
pHo o o https://m.edsoo.ru/00adaébc
MenaeneeBa
XapakTepHuCcTHKa XUMHUYECKOTO SHfMeHTa 1o BuGmmorexa LIOK
56 ero noJyiokeHuto B [leproaudeckoit cucreme 5.04.2024
https://m.edsoo.ru/00ada824
. . MenneneeBa
- 3nauenue [lepuogmueckoro 3a1<011/11a JUISL 10002094 BuGmorexa LIOK
Da3BHTI HayKH H__HpavK Taku. J1. 1. T https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, Me1aror U rpaXKJaHUH
DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubmuoreka [IOK
12.04.2024
58 XUMHYECKHX DJIEMEHTOB 04.20 https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
59 HNonnasg xumMuueckas CBI3b 17.04.2024 httos://m.edsoo.ru/00adac34
bubmmoteka IIOK
60 KoBaneHTHas nosnsipHasi XUMAYECKas CBA3b 19.04.2024 https://m.edsoo.ru/00adaab8
but6mmorexa [IOK
1 K 24.04.2024
6 OBAJICHTHAs HETIOJISIPHAS XUMUYECKasl CBS3b 04.20 https://m.edsoo.ru/00adaah9
bubnunorexa LIOK
62 CreleHb OKUCICHUS 26.04.2024 https://m.eds0o.ru/00adae28
but6mmorexa [IOK
63 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 3.05.2024 https://m.eds00.ru/00adb076
but6mmoreka [IOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIH 8.05.2024 https://m.eds0o.ru/00adb076
65 Konrtponsnas padora Ne4 o reme «CtpoeHue 15.05.2024 bubmuotexa [JOK

aToMa. XUMHUYECKas CBA3bLY

https://m.edso0.ru/00adb486



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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PesepBubIil ypok. O600611IeHIE 1 bubnuorexa [JOK
06 CHUCTEMAaTH3aIsl 3HAHUH 1 17.05.2024 https://m.edsoo.ru/00adb33c
bubnunoreka LIOK
7 154 1 22.05.2024
6 TOTOBasi KOHTPOJIbHAS paboTa 05.20 https://m.eds0o.ru/00ad9ch?
PezepHblit ypok. O6001eHue u Bu6muotexa [JOK
1 24.05.2024
o8 crcTeMaTH3allus 3HAHU 05.20 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Kontposbubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3YYeHH S
padoThI padoThI pecypchl

. [Tepuoanueckuit 3:(11(0H. Hepmo;m;ecll/claﬂ . 092023 Bubmorexa LIOK
cuUcTeMa XUMHUYeCcKux 3eMenToB . 1. .09. https://m.edso0.ru/00adb50e
Menneneena

, 3aKOHOMEPHOCTH B U3MEHEHHUH CBOPjI.CTB . 09,2003 BuGmorexa LOK
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX .09. https://m.eds00.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 8.09.2023 bu6nmoreka LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buaer xumudeckoit CB?I?I/I U THIIBI 1 13.09.2023 bubnunoreka LIOK
KPUCTAUINYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5 «IToBTOpEeHue u yriuyOieHue 3HaHu 1 1 15.09.2023
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

6 Knaccudukanus XuMHUECKUX peakIuii Mo 1 90.09.2023 bubnnoreka [JOK
Pa3IUYHBIM NIPH3HAKAM https://m.edsoo.ru/00adbcb0

, gomm/le 0 CKOPOCTH XMMHUYECKOUN pEaKIIHH. . 15 09203 BuGmorexa LIOK

OHSITUE O TOMOTEHHBIX U F€TePOre€HHBIX .09. https://m.edsoo.ru/00adbega
peakuusx
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 DaKTOpHI, Bj‘II/IﬂIOIHI/Ie Ha CKOPOCTh 1 9709.2023 bubnuotexa [JOK
XHMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 99.09.2023 bubnuoteka [JOK
peaknuu https://m.edsoo.ru/00adcade

10 Teopus 3NEKTPOTUTUUECKON AUCCOLUALINH. 1 4.10.2023 bubnunoreka LIOK
CuiibHbIC U cla0ble SIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Honnblie ypaBHEHHUSI peaKIuit 1 6.10.2023 bubnuoteka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUN

bubnunorexa LIOK
12 7 11.10.202
B CBeTe HpeHCTaBHeUHHH 00 0.2023 https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUICCKOM TUCCOITUAIITN
13 XH; Izq:CK:e i ZF«ISC; B:KCOTPUI i CB::IfOU 13102023  Domoreia LIOK
I TaBJICHUN TPOJUTHY i .10.
peaetani AeKIpO https://m.edsoo.ru/00add8b2
JUCCOITHAITUN
. bub6nmoreka [IOK
14 [TonsiTHe 0 THIPOIU3E COMEH 18.10.2023 https://m.eds0o.ru/00addad4
. bubmmorexa LIOK
15 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 20.10.2023 https://m.edsoo.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue 95 10.2023 Bbu6moteka [JOK
IKCIIEPUMEHTAILHBIX 33129 https://m.edsoo.ru/00addbfa
17 giﬁ: Hﬁﬁi;pfii?fcfg ff i/m 27102023 Dnomoreia LIOK
P A HHaL. o https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIUU B PACTBOPAX)
OO1as xapakTepUCTHKA TaJIOTeHOB. bubnmnorexa [JOK
18 . 8.11.2023
XUMHYECKHE CBOMCTBA Ha IPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
X .
19 Xiﬂﬁiﬁffﬁf (C)EOE(?;ﬂaH?OKHCJ;EIIZ 10.11.2023  Drommorexa OK
> O ’ o https://m.edsoo.ru/00ade104
MIPUMCHCHUE
20 ?I?Iiimzzi;a;ai{?;; Iiglci::;elie eHue eé 15.11.2023 Bubmmorexa [IOK
) Stk o https://m.eds00.ru/00ade348
CBOMCTB»
PEAIH, SCIH OZIHH 13 pearcrion A o https://m.edsoo.ru/00ade488
H30BITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- 99 11.2023 bubnmnoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AToTpomHBIe MOU(UKALIAN CEPHI.
buo OK
23 Haxosxnenue cepsl 1 €€ coeTMHEHUH B 24.11.2023 nosmotexa I

npupoae. XMMHYECKHUE CBOMCTBA CEpPhI

https://m.edsoo.ru/00ade64a
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24 CepoBoaopo, cTpoeHue, Gu3ndecKue u 99.11.2023 bubnuorexa [JOK
XUMHYECKHE CBONCTBA o https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KHCTOTa, pru3nyecKue Bu6muoteka [JOK
25 . 1.12.2023
1 XUMHUYECKHE CBOMCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMHAYECKUE PEaKIINH, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOTyYSHHS Bu6muotexa [JOK
26 . 6.12.2023
CepHOU KUCIIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEeH Cpe/ibl COEAUMHEHUSIMH CEPbI
97 Brrunciienne MmaccoBOil JOJIM BBIXO4a 8.12.2023 bu6nmoreka LIOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
s Obmas Xif)aKTepI/ICTI/IKa snemeHToB VA- 13192093 BuGmorexa LOK
rpymnmel. A30T, paCHpOCTpaHeHI/ie B IIpUPOJIC, 12. https://m.edsoo.ru/00adeeas
(du3nvecKkne 1 XUMHUYECKHE CBOMCTBA
29 AMI\:II/IaK, ero pu3nuecKkue U XUMUYECKHe 15.12.2023 Bu6moteka [IOK
CBOMCTBA, MMOJYYCHUE U PUMEHCHUE https://m.edsoo.ru/00adf004
30 EEEKTHTCT; pa6zT2 Ngj Heo TzMeeo 20.12.2023 ~ Promorexa LIOK
JAydeHUE aMMUaKa, 1 HUE er 12.
o s https://m.edsoo.ru/00adf180
CBOWCTB»
A3oTHas Kuciora, e€ Gusndeckue u bu6nmorexa LIOK
31 22.12.2023
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHMe HUTPATOB M COJICH aMMOHHS
39 B Ka4eCTBE MHUHEPAIBHBIX YIOOPCHU. ) 97 12.2023 bubnnorexa [JOK
XUMHUYECKOe 3arpsA3HEHNE OKpYXKaroIen https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMHU a30Ta
33 31?335 gisc;je?;;eb ;pfnglpzqti;?opm 29.12.2023  Dnbmorexa IOK
L o https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTy4YeHHE
34 ﬁﬁﬁzﬂﬁﬁfe qé%mﬁiif E;al;egf:;m 10.01.2024 ~ Promorera LOK
PAIRERIR JAOOP o8P o https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
35 Yriepon, pacipoCTpaHEHUE B IIPUPO/IE, 12.01.2024 bubmuorexa [JOK

¢bu3nyeckrue 1 XuMUYeCcKre CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunpl yriaepona, ux Gpusndeckue u

XUMHUYECKHE CBOMCTBA. DKOIOTHUCCKHUE but6mmoreka [IOK

36 13.01.2024
pOOJIEMBI, CBS3aHHBIE C OKCHUIOM YIIepoaa https://m.edsoo.ru/00adfebe
(V)

. bu6nmoreka [IOK
37 VYrosbHast KUCIOTA U €€ CoNn 17.01.2024 https://m.eds00.ru/00ae006¢
HU HCJIOro Ta3a. .01.
A i . https://m.edsoo.ru/00ae027¢
KadectBenHnas peaxiius Ha kKapOoHAT-HOH"
IlepBoHayasibHbIE TOHATUS 00 OPraHUYECKUX Bbu6moteka [JOK

39 24.01.2024

BEIIIECTBAX KaK O COSJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
. bu6nmoreka LIOK
40 KpemHuwii u ero coequHeHus 26.01.2024 https://m.eds0o.ru/00ae080a
a1 iﬂfﬁﬁiﬁfﬁﬁ gai lfz T:;: ) 31012024 Dromiorexa HOK
p . a R https://m.edsoo.ru/00ae0bf2
«BaxxHelnme HeMeTaTbl ¥ MX COSAMHEHUS

4 KonTponbnas padorta Ne3 no teme 5 02.2024 bubmmnoreka HOK
«BakHeline HeMeTaJuIbl ¥ UX COSIUHEHUS R https://m.edsoo.ru/00ae0el18
OO1as xapakTeprUCTHKa XUMUIECKUX
3JIEMEHTOB — METAJIOB. MeTajuinyeckas bubnuoreka [{OK

43 7.02.2024
CBSI3b M METAUTMYECKAs KPUCTAILTHYESCKAs https://m.edsoo.ru/00ae103e
pemérka. @U3NYECKUE CBOMCTBA METAIIJIOB

44 ;If iiqeiiﬂjufoif; i f ef;im;; Huit 0022024 ~ PrOmorera LIOK

SO SUIKHH PAA HATIpIDRe o https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 Crnnassl. BLII{I/ICJIeHI/IV;I 110 YPaBHEHUAIM 14.02.2024 bubmuorexa [JOK
XUMHYECKUX PEaKIIHii, €CIIK OJIUH U3 https://m.edso0.ru/00ae1156
pEareHToB COACPKUT MPUMECH

but6mmoreka [IOK
46 IT 16.02.2024
OFPITHE O KOPpOSHIL MeTaiios https://m.edsoo.ru/00ae1278
47 [IlemouHbIC METAJIIBI 21.02.2024 = bub6nmoteka [IOK
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https://m.edso0.ru/00ae14h?2

bubnunoreka LIOK
48 Oxkcuabl ¥ THAPOKCUIBI HATPUS U KU 28.02.2024 https://m.eds0o.ru/00ae14b2
Illenoyno3eMenbHbBIE METAJIbI — KAJIbIIUA U bu6nmoreka [IOK
49 MarHui 1.03.2024 https://m.edsoo.ru/00ae15e8
. bu6nmoreka [IOK
50 Baxueiine coefMHEHUS KaJIbLIU 6.03.2024 https://m.eds0o.ru/00ae15e8
51 O0001IeHre U CUCTEMATH3AM SHAHUH 13.03.2024
N N bubmuoreka [{OK
52 KécTkoCTh BOJIBI U CITOCOOBI €€ YCTpaHeHus 15.03.2024 https://m.eds0o.ru/00ae1886
53 Hpé.l.KTI/I‘{eCKaﬂ pabota Ne 6 o :FGMG 90.03.2024 bubmmoreka [JOK
"XécTroCTh BOJIBI U METOBI €€ ycTpaHeHus" https://m.edso0.ru/00aelae8
bubnunoreka LIOK
4 A % 22.03.2024
° JTOMHHHH 0320 https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHUIA U bubnnorexa [JOK
55 3.04.2024
THJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
K .04.2024
56 eeso 5.04.20 https://m.edsoo0.ru/00ae1d86
Oxcunpl, TuIporcu b U conn xkenesa (1) u bubmuoreka [IOK
57 10.04.2024
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHrEe U CUCTEMATH3aIMs 3SHAHUH 12.04.2024
II 0o7. P
59 xiilgﬁiﬁiﬁfﬁif az nj T:;: ) 17.04.2004 ~ Dromioreia LHOK
P . A T https://m.edsoo.ru/00ae3de8
«BaykHeImne MeTaIIbl i KX COETUHEHUI
BeruncneHus mo ypaBHEHUSIM XHMHUECKHAX
peaKIui, eciii OJTUH U3 PEarcHTOB JIaH B
but6mmorexa [IOK
) 19.04.2024
60 M30BITKE WITH conepncI/IuT MIPUMECH 9.04.20 https://m.eds00.ru/00ae1750
BrurumncieHnsa MaccoBOil JOIH BEIXOIA
MIPOJYKTA PEaKIuu
61 O06001IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 24.04.2024
62 KonrponsHast pabora Ne4 o reme 96.04.2024

«Baxkuelinine MeTaibl U UX COCTUHECHUSY
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