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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMuM Ma€T TPENCTABICHUE O IIENAX, OOIIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE  TIPEAMETHOE COJIepKaHue,
npelycMaTpUBaeT paclpe/ielieHHe €ro Mo KiaccaM U CTPYKTYPUPOBAHHE 10
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNlbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHMs, a TaKKe TpeOOBaHUN K
pe3ynbTaTam O0y4YeHHsS] XUMUU Ha YPOBHE IeJIel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHH CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
o0y4Jaromierocsi, ero MnpeAcTaBiICHUN O MaTepUaIbHOM EAMHCTBE MHpPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHEHHUSI.

N3yuenne xumun:

CIIOCOOCTBYET  peajiv3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JINYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
0o0y4arolmmxcsi, HABBIKOB HMX CaMOCTOSTENbHOW y4yeOHOW JesTEeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI
1[EJIOCTHOTO B3TJIsSIIa HA €IMHCTBO MPUPO/IbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B AKOJIOTHYECKOE
o0pa3oBaHuEe 00Yy4aIOIIUXCSI.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUU OOECHEeYMBAIOTCSA CIEHH(PUKON
COoep)KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKW XMMHH Ha OIpeAeIEHHOM dTare e€
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHWYEeCKOW XUMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX IOHSTUU
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MporpamMmbl 0 XUMUU CPOpMHpOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ m3ydeHuto. Conaep:kaHue CKIIAIbIBACTCS W3 CUCTEMBbI
MOHATUN 0 XUMHUUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI OHATHI O XMMUYECKOM
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— [Iepunonnueckoro 3akona /[. 1. MeHneneeBa Kak OCHOBHOIO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHUYECKON JIUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YpPOBHS K JIPyrOMY, BBITIOJNHASA (PYHKIIUU OOBSCHEHHS W TIPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS M BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS W MOJy4YEeHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABIAIONICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJbI, EHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
MeToAaM TMO3HaHUS B Hayke. M3ydeHue XMMUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3Y4YEHHBIX Y4YeOHBIX TpeaMeToB: «OKpyX aloluil MHUpY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiacey.

[Ipy w3ydyeHWM XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIBHOCTA YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amadya ydyeOHOro mIpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XHMHUYECKUX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHNH K HAayYHbIM METOJaM TMO3HaHUSA T[IPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENbHOW H y4eOHO-HCCIIEI0BATEIhCKON
NEeSATEbHOCTA, OCBOCHUM TMpaBU O€30MacHOro OOpallleHHs C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydyeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (QopMHpOBaHNE HWHTEIUIEKTYaJlbHO pAa3BUTONW JIMYHOCTHU, TOTOBOM K
caM0o00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSITHIO PEIICHUMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEeMAaTHYECKOEe MPUOOIIEeHUE
0o0y4Jarommxcsi K CaMOCTOSATENIbHOW TMO3HABATEIbLHOM JIESITENHbHOCTH, HAYYHBIM
METOJIaM TO3HAHMS, (POPMUPYIOIIUM MOTHBAILMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CTOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YJIaArOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEILHOCTH;

— (QopmupoBaHue o0mIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyUYHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JEATENBHOCTH;

— (opMupoBanre y OOydarOIUXCSd TYMAHUCTHUYECKUX OTHOIICHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHWYECKUX 3HAaHUW 7 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHMS CBOETO 30POBbs U OKPYKAIOILIEH MPUPOAHOU CPEIIBL;

— pa3BUTHE MOTHMBALIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUiIs M HAMPaBIEHHOCTH JaIbHEHIIIETO
o0y4eHusl.

OO6miee YuCIO YacoB, OTBEAEHHBIX I H3Y4YEHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiseT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KNIACC

IlepBoHaYabHbIE XUMUYECKHE TOHSITHSA

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUS B XMUMHUHU. UHUCTHIE BEIIECTBA U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HIeMEHThl. CHMBOJIBI XHUMHUYECKHUX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumudeckast ¢opmysa. BajgeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTENbHAsT aTOMHasg Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMHUUYECKOrO JIEMEHTa B
COCIMHEHUHU.

KomnuectBo BemectBa. Moinb. MossipHas macca. B3anmocBsi3p Koln4yecTsa,
Macchl U 4HCIAa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCTMHEHUH.

dusznueckrue U XMMUYECKHUE SIBICHUS. XUMUYECKasi peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHHs. Knaccudukarms
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHN MOCYA0H, mpaBujiaMu paboThl B JaOOpaTOpPUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O0OPY/IOBAHUEM, U3YUCHUE W OMUCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJia C KUCIOTOMN) sSIBIICHUM, HAOJII0IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) npu HarpeBaHuu, B3aUMOICHCTBHE Kene3a ¢ pacTBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3zesieHHus CMeceil: ¢ MOMOIIbI0 MarHura, (GUiIbTpOBaHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHMS MAacChl, CO3/JaHUE MOJeJed MOJIEKYI
(IapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYECKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopom — ameMeHT u mpocTtoe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxkcunbl. [Ipumenenue xkuciopoaa. CrocoOb



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoaa B npupoje. O30H — aNIoTponHas MOAU(PUKALINS KUCIOPOA.

TeroBo#it 3pdeKT XUMHUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHWSI,
3K30- WU SHJOTEPMUYECKHE pEAKIMUU. TOIUIMBO: yrojib M METaH. 3arps3HCHHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bonmopon — »asnemeHT M mpoctoe BemiectBo. HaxoxkaeHue Bomopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CcBoWcTBa BOAbl. Boma kak pactBopurenb. PacTBOpHL.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B Ipupojie ¥ B KU3HH 4desioBeka. KpyroBopor Boabl B MPUPOJIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coeauHeHuil. Oxcuabl. Kimaccudukanys
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinarypa okcuaoB. duszmueckue M XUMHUYECKHE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucinor. Gusudeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSI3b MEXK1y KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINpEJIENICHUE COAEpKaHUsI KHCIOPOAa B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (moxapa), O3HAKOMJIEHHWE C o0pa3laMHu OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, IPUTOTOBIEHUE PACTBOPOB C OMNPEIEIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiublKeM) (BO3MOXXHO UCIIOJb30BaHUE BHUIECOMATEPHUAIIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHre B3auMmopeicTBusi okcuaa menu (Il1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METaulaMH, PEaKUWd HEUTpaau3aluy, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
AKCIEPUMEHTAJIbHBIX 33/ad MO TeMme «BakHeilne Kiacchl HEOPraHMYECKHX
COCIMHEHUI.

Iepuoanuecknn 3akoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
iemMenToB JI. WM. MenpeneeBa. CtpoeHne aroMoB. XMMHYECKasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKM KIAacCU(PUKAIMA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IIEOYHbIE U IIEJIOYHO3EMEIbHBIE METaIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(pOTEpHBIE OKCHUIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [leppognueckast cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3MYECKUI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. OnekTponsl. CTpoeHne
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSA paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTHs Hayku W npaktuku. [[. M. MennemeeB — yd€HbI U
rpaXKJaHUH.

Xumnueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIEKTPOOTPULATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHud.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl OKuCIEeHNSI U BOCCTAHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuyeckuii IKCnepumenm:

U3y4eHHE OOpPa3IOB BEIIECTB METAUIOB W HEMETAJIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnule cea3u



Peanu3annsa MeXnpeIMETHBIX CBSI3€M INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYILIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
NIOHATUN, TaK U IOHATHUM, SBIAIOIIMXCS CUCTEMHBIMU I OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCUPUKalMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusnka: maTepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (pU3NuecKue BEIUYUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, ouocdepa.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIE IOPOJIBL,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BelecTtBo 1 XUMHYeCKas peakuus

ITepuognyeckuii 3akoH. Ilepuoandeckas cucreMa XUMUYECKUX 2I1€EMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBONCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KAIbIUA H HX
COCUHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJieMeHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenne BellecTBa: BHUJBI XWMHUYECKOW CBS3M. THIIBI KPHUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanums XuMUYecKux peakiuid Mo pa3audyHbIM MpU3HAKaM (110 YHCITy
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIUAIOIIME HA CKOPOCTh XHMMHYECKOHW pPEaKIUU U II0J0KECHUE XUMUYECKOrO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKLUH. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OallaHca.

Teopust 31EKTPOTUTUIECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y ciaoBuUs MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIJIEJICHUE Ta3a, oOO0pa3oBaHUE BOJAbBI), OIbBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HemeTtasiibl 4 UX COeAMHEHMS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0KJICHUE B IIPUPOJIE.

O6mias xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, @QuU3NYECKHME M XUMUYECKHE CBoHcTBa (00ImIuMe Kak
Npe/CTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mias xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
dbusznueckne U XxuMu4ueckue cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUakK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
uX (pu3uUecKre 1 XMMHUYECKUe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHWMS. A30THasi KHCJOTa, €€ MoNydeHHe, PU3NIECKUe U XUMHUYECCKHUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMU4ecKoe 3arpsi3HEHUE OKPY KaIoIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u dpochopHas Kuciaora, Pu3HdecKue 1 XUMHIESCKHUE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue pochaTtoB B KaUeCTBE MUHEPATIBHBIX YA0OPEHUIA.

OOmas xapakrepuctuka sneMeHToB |VA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoi,  aJUIOTPOITHbIE
Moau(UKALUK, PAcCIpOCTpaHEHWEe B TNpUpoae, (HU3MUECKHEe U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepojaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO TMOTEIUVIEHUS KIUMaTa, MapHUKOBBIM
addekrt. YronpHas Kuciaora v €€ coiid, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavanbHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BEIECTBAX: KHUpaX, OeNKaX, YriieBoJlax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckne W XHUMHYECKHUE CBOMCTBA, IIOJIy4YE€HUE U
npuMmeHeHue. CoenuHeHUs KpeMHHs B mnpupone. OOmme mnpeacraBieHus 00
okcuzae kpemuus (V) u kpemuHueBor kucimore. CHIMKATBI, X UCIOJIb30BaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B OBCEIHEBHOM KU3HHU.

Xumuyeckuii IKCnepumMeHm:

u3y4yeHrue 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKaOIUE (QUINYECKHUE U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEQUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, M3y4YEHHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEAEHNE KAUECTBEHHON PEaKIMK Ha Cyabdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3mamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyISHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C ME/IBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, Mojdy4yeHue, COOMpaHue, paclio3HaBaHUE W HU3y4YEHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuime HeMeTaIuIbl U UX COCIUHEHUS.

MeTaJuibl 1 MX COeIMHEHUSA

OOuras xapakTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaiuioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  pPEIIETKA.  ODIEKTPOXMUMHUYECKUH Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIIEHHOCTH.

[Ilemounble MeTaIUIBI: TOJIOXKEHHUE B [leproanyeckoil cucteMe XMMUYECKUX
snemeHToB /. M. MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIECHHUE B IPHUPO/IE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusd MW Kanus. [I[puMeHeHue IIeNOYHBIX METAuIOB U HX
COE€IMHEHUH.

[llenoyHO3EeMENbHBIE METAJUIBI MAarHUM W KAJIbLUW: IOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NYECKre U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxuelimue coenuHeHHs] Kanblusi (OKCUJA, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJtoMUHUNI: TIOJI0)KeHUE B [leproanueckon cucTeMe XMMAYECKUX SIIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanueckoi cucreme XMMAYECKUX 3€MEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THApoKCcH bl U comu xxenesa (1) u sxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHWE C oOpa3llaMl METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJAEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HAa WMOHBI: MAarHus, KaJIbLWs, AJIFIOMUHUSA, [IMHKA, JKEle3a
(1) u xenesa (1), mequ (1), HaOIIOACHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA LIMHKA, PEIIEHUE YKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «Baxknenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HM 4YelloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas IOMyCTUMAs
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poiap xumuun B penieHun 3K0I0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumMenm:

U3ydeHre oO0pa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuasbl).

Mesxcnpeomemmunie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYCHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOr' O IIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukanus, MEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

duznka: maTepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaNIbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE MCKOIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTAaTBl OCBOCHHS IPOrPaMMbl OCHOBHOT'O  OOIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYEeHHS XMMHUU B CIUHCTBE Y4EOHOU W
BOCIIUTATEIIbHOM JE€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, TNPUHSATHIMU B
oOIIecTBe TMpaBWIAMH W HOPMaMH IIOBEJACHUS M CIIOCOOCTBYIOT IIporieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIugHOCTHBIE ~ pE3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAllUM U
paciIMpeHue OIbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI

IIEHHOCTHOI'O OTHOILIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICAWI0, TTOHUMAaHWA 3HA4YEHUS XUMHYECKOM HayKd B >KU3HU
COBPEMEHHOI'0 O0IIeCTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpPHON HH(OpMalyeit o
NEpPEAOBBIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOpPMax M MpaBUJAX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B OOIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JEATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM AEATEIBLHOCTH IPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIEPUMEHTOB, CO3IaHUN YUEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEACHWE W TIOCTYNIKM CBOUX TOBApHUILEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHPOBO33PEHYECKUE TPEJACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBJISIOLINE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MPUPOAHOM CPeoH, O pOJIM XMMHUHU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIC MOTHBBI, HaNPaBJICHHBIEC HA MOJYYEHHE HOBBIX 3HAHWUM MO
XUMUH, HEOOXOIUMBbIC NJii OOBSICHEHHS HAOII0JJaeMbIX MPOIIECCOB U SIBICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEepeC K OOYYCHHI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHHWIO, MPOEKTHOM W  HMCCIIENOBATEIhCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIH 00pa3 >KM3HU, OCO3HAHHUE IOCICIACTBHUA W
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEaIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHMS:

HWHTEpeC K MPaKTUICCKOMY M3YUYCHHUIO TPOodeCcCUil M Tpy/la pa3IudHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHUBUIYAJbHOU TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IK0JIOrHYeCKOr0 BOCIIHTAHHUS:

IKOJIOTHYECKHU IIeJIECO00pa3HOE OTHOIICHWE K TMPUPOJIE€ KaK MCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAaHHUE [IEHHOCTH 3JJ0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICHUXUUYECKOMY 3JI0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOJCHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS IIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPH M3YYCHHH XUMUH, IS
pelieHus 3a/1a4, CBA3aHHBIX C OKpY>Karolleld IPUPOTHON CPEIoH, JIs TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN ITPaKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMeranmpeaMETHBIX PE3YIbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMupOBaHUs MHUPOBO33PEHHUSI OOIEHAy4YHbIE TOHATHUA (3aKOH, Teopus,
MPUHIIAII, TUTIOTEe3a, aKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U APYToe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATENTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE JeiiCTBUS

ba3oBble Jjornueckue aeiicTBMs:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPH OCBOCHHUH
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATH UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIMBATh B3aMMOCBS3b C JPYTMMHU TOHSITUSIMH), UCTOIB30BATh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCykaAeHUs (MHAYKTUBHBIE, AENYKTUBHbBIC, 10 AHAJIOTHUH),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YMEHUE TMPUMEHITh B TPOILIECCE€ TO3HAHMS TOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBhIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIEIIbHbBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTAa), XHUMHUYeckas ¢opMylina U ypaBHEHHUE
XUMUYECKON peakluu — MPU PEelIeHUd Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C yUETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaenoBare/bCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKXKe B KA4yeCTBE OCHOBBI JUIA (DOPMUPOBAHHS TUIOTE3BI TIO
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHHE OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMUd W MPOBEJACHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €T0 PE3YNbTaT, (POPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ unpopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(POPMAIHIO
pa3JIMUHBIX BUJIOB U (POPM MPEJICTABICHUS, MOJYIAEMYIO U3 PA3HBIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATh NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbICE METOJbl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMAIBHYIO (pOpMyY TpeacTaBieHus: nHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Tpolecce ydyeOHOH U
UCCJIEIOBATEIBCKON AEATENBHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
Cpelbl.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3ajJiaBaTh BOIPOCHI (B XOJe Juajgora W (WIH) IHUCKYCCHH) TIO
CymecTBy  oOcyXkmaemMoil  TeMbl, (OPMYIHPOBATH CBOU  MPEMIIOKCHHS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaThl  IO3HABATEIbHOM
NESTENbHOCTY B YCTHBIX W TMHCHBMEHHBIX TEKCTaxX; JielaTh MPE3CHTAINIO
pEe3yJAbTATOB BBIMIOJIHEHUS XUMHUYECKOr0 AKCIEpUMEHTa (J1abopaTOpPHOrO OIBITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB M COrJACOBaHUS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBUH, OIpeAeIeHHe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBHUSA:

YMEHUE CaMOCTOATENbHO ONPENENsATh UENH JEeATebHOCTH, MJIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEeNHHOCTh, BHIOUPATh HarbOonee d3(PPEeKTUBHBIC CITOCOOBI pEIIeHUsT YUeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUKM IIPA  BBINOJIHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCII0JIH30BaTh U aHAJU3UPOBATH KOHTEKCTHI, Mpe/jIaracMble B YCIOBUU 3aJJaHUN.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPeE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



nehcTBul, crnenuduUeckue i1 TPEAMETHOM 007acTh  «XUMHUS», BUJIBI
NEATENIBHOCTY MO  IIOJyYEHUIO HOBOI'O  3HAHWs, €ro UHTEpPHpETaALHH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenust B 8 kiacce npeMeTHbie pe3yJbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUaIOMIMUXCS YMEHUH:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATUH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSIpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCAUHEHUS, PEAaKUUU Pa3JIOKECHUSA, PEaKUUM 3aMElICHUs, PEeaKLUU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBf3b, UOH, KaTUOH, aHUOH, PacTBOp, MAaccoBas J0JsA BELIECTBA
(MporieHTHAs! KOHIIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIpEAeNsaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKUCIICHMS]  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
IIPUHAUICKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COECIMHEHHUM I10
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCIMHEHHUSIX;

e packpeiBaTh cmbich Ilepuomuueckoro 3akona [I. M. Mengeneesa:
JIEMOHCTPUPOBAaTh IIOHUMAaHUE IEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuie «llepuomnueckass cucrema xumuyeckux osnementos JI. .
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TPUMEpPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIUMCIIATH OTHOCHUTEJIbHYIO MOJIEKYJIAPHYI0O W MOJIIPHYIO  MacChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUEe, 0000IIeHHE, CHCTEeMAaTHU3aluIo, KilacCU(PUKaIUIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YYECHHsI CBOMCTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NMO3HAHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUSA  XUMHUYECKOM  TOCYJIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUU C€ HWHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJAa M KHCIOpPOJa), IMPUTOTOBICHHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 Kkjacce mpeMETHBIC Pe3yIbTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX TMOHSATUH: XUMHUYECKUN
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUYECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBOM 3dexT
peakuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3arop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKHCIINUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHE,
ajutorponusi, aMm(GpOTEPHOCTh, XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEACIbHO JIOIMYyCTUMAs
koHneHnTpanus [TJIK Bemiectna;

WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IIOHSITHM U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENECIISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3M (KOBaJICHTHAs, HWOHHAs, MeETa/UIMYEeCKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIica Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAHHWE: OINHUChIBATH H XapaKTEPHU30BaTh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3IMyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» H  «I1o0o4YHast
noarpynna (b-rpynma)», manble u OONbIIHE TEPUOABI, COOTHOCHTH
0o0O3HaUEeHUsI, KOTOPbIE HMEIOTCS B MEPUOAMYECKOM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieicHie HX 10 D3JICKTPOHHBIM CJIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY (P hEKTy, M0 U3MEHEHUIO CTENeHed OKUCIICHUS
XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKIIHI;

COCTaBJISITb  YPABHEHHS DJIECKTPOJMTUYECKOM JTHUCCOLMALIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XHUMHYECKUX TPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOT'O0 DJJeMEHTa I0 QopMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMH TII0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAacO3HABAThH OMBITHBIM MyTEM XJIOPH-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0O0O0OIEHHE, CHUCTEeMAaTU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAY4YHbIC€ METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmeHnoBanue pa3ienoB DJIeKTpPOHHBbIE (HH(PPOBbBIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BakHas 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJioBeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKIuu https://m.edsoo.ru/7f41837¢c

Hroro no pazueny 20

Pa3nen 2. BaxkHeiinme npeacTaBuTe Il HEOPraHUYEeCKUX BEelIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bu6mmoreka [IOK

' 00 okcumax https://m.edso00.ru/7f41837¢
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6nuoreka [IOK

' OCHOBaHHAX https://m.eds00.ru/7f41837¢
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauvecknii 3axon u [lepuoanyeckas cucrema xummuueckunx 3jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 31eMeHTOB [l. 1. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 OxuCIHTENEHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no pasnemy 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriuyoieHne 3HaHu! 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 3 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLIUK B pacTBOPAX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nmoreka [IOK
' aneMmeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYIIIBL. T€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubmmorexa LIOK
' PyIHIBL ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 sneMeHToB |VA-rpymmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Htoro mo paznemny 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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubmorera [JOK
p P https:/m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosaunyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6munorexa [IOK
JKU3HM YEJIOBEKA. 03.09.2024 | https://m.edsoo.ru/ff0d210c
2 MeTo1bl U3y4eHHs] XUMUU 1 bubmorexa LOK
8 i 06.09.2024 | https://m.edsoo.ru/ff0d227e
3 ArperaTHble COCTOSIHHSI BEIICCTB 1 bubmmorexa LIOK
P B 10.09.2024 @ https://m.edsoo.ru/ff0d23dc
[Tpaktrueckas padora Ne 1
4 "[IpaBuna TeXHUKH OE30MACHOCTH U 1 1
HEKOTOpBIC BUIBI PaOOT B KaOWHETE 13.09.2024
XUMuH"
5 [TpakTrueckas padota Ne 2 1 1
"Habnronenue 3a ropsimeii ceeqoi” 17.09.2024
6 ®duzndeckue IBICHUS - OCHOBA 1 bubmuorexa [IOK
pazzeneHus cMece B XUMUU 20.09.2024 | https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 3
7 «Paznenenue cmeceli (Ha mpuMepe 1 1 bubmorexa LIOK
8 . PHMEP 24.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU ITOBAPEHHOU COJIN)»
3 ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1 bu6muoteka LIOK
XUMHUYECKUE IIIEMEHTBI 27.09.2024 | https://m.edsoo.ru/ff0d2a6¢
9 3HaKu (CHMBOJIBI) XUMHUYECKHUX 1 bubnmoreka [JOK
anemeHToB. [lepuoandaeckas 01.10.2024 | https://m.edsoo.ru/ff0d2be8



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

tabmuma J[.M1.Mennaeneena

10 Xumudeckue HopMyJbl bubmmorexa [JOK
04.10.2024 | https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
11 B
HICHTHOCT: 08.10.2024 | https:/m.edsoo.ru/ff0d2d50
12 XHUMHYECKUE PEaKIIUN bubmaorexa LIOK
11.10.2024 = https://m.edsoo.ru/ff0d2eae
13 XUMUYECKUE YpaBHEHHUSI bubmorexa IOK
15.10.2024 | https://m.edsoo.ru/ff0d323c
14 3aKOH COXpaHCHHSI MacChl BEIIECTB Bubmaorexa ITOK
18.10.2024 | https://m.edsoo.ru/ff0d350c
. bubmuotexa [IOK
15 THITBI XUMHYECKUX PEAKINI
22.10.2024 | https://m.edsoo.ru/ff0d5230
16 Tunbl XUMHUYECKUX peaKIui bubmorexa LHOK
25.10.2024 | https://m.edsoo.ru/ff0d37fa
O06o001eHue 1Mo TemMe
17 "IlepBoHaYaIbHBIE XUMUYECKHE Bubmaorexa ITOK
" 08.11.2024 | https://m.edsoo.ru/ff0d3al6
TOHSTHS
18 KoHnTtponbHas padora Ne 1 Bubmorexa ITOK
12.11.2024 | https://m.edsoo.ru/ff0d3b88
bu6mmoreka [IOK
19 B
OSAYX I ETO COCTar 15.11.2024 | https://m.edsoo.ru/ff0d5708
bu6nunorexa LIOK
20 K
HEHOPOA 19.11.2024 | https://m.edsoo.ru/ff0d3f34
21 OKeHbL bubnmoreka [JOK
22.11.2024 | https://m.edsoo.ru/ff0d40c4
bubmuorexa [IOK
22 B
AOpos 26.11.2024  https://m.edso0.ru/ff0d4290



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

ITpakTrueckas padota Ne 4
"TTonryuenue, cobupanue u

bubmuorexa [IOK

23 pacro3HaBaHHE KUCIOpOaa U 29.11.2024 | https://m.edsoo.ru/ff0d448e
Bogoposaa"
bubnuotexa [IOK
24 Kuczoret 03.12.2024 https://m.edsojf ru/ff0d4614
bubmuorexa [IOK
25 Comn 06.12.2024 https://m.edSO(I)l.ru/fde497a
26 KonuuecTBo BemecTBa. MomsipHas bubnmoreka [JOK
macca 10.12.2024 | https://m.edsoo.ru/ff0d4790
. bubmuorexa [IOK
2t MoxspHbiit oGbe raso 13.12.2024 https://m.edSO(I)l. ru/ff0d4c4a
28 Pacuetsl mo xumMuueckum bu6mmoreka [IOK
YpaBHEHUSAM 17.12.2024 | https://m.edsoo.ru/ff0d4ae2
29 PacueTsl N0 XUMUYECKUM bubnuorexa [IOK
YpaBHEHUSIM 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
bubnuorexa [IOK
30 Boza.Ockopariis 24.12.2024 https://m.edsoclf ru/ffod4ddo
31 PactBopsl. MaccoBast momst bu6nuorexa LIOK
PacTBOPEHHOT'O BEIIECTBA 27.12.2024 | https://m.edsoo.ru/ff0d50d2
[Ipaktuyeckas padota Ne
32 5"IIpuroroBieHue pacTBopa ¢ bubnmoreka [JOK
3aJJaHHON MAacCOBOU JoNel 10.01.2025 | https://m.edsoo.ru/ff0d4ddo
pacTBOpPEHHOTO BemecTna"
33 Pemenne pacueTHBIX 33129 bubmorera [JOK
14.01.2025 = https://m.edsoo.ru/ff0d4f42
34 O06o6mmeHue no teme "Baxuelimme bubmuorexa [IOK
MPEACTaBUTEIN HEOPTAaHUIECKUX 17.01.2025 @ https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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BenrecTtB. KonnuecTBEHHBIH
OTHOIIIEHUS B XUMHHN"

bu6nmoreka LIOK
35 K 6ota Ne 2
OHTpOTRHAA paboTa 21.01.2025 | https://m.edsoo.ru/ff0d55a0
bubmuorexa [IOK
36 O
KCHJIBI, HX KNACCHQUKANHA 24.01.2025 | https://m.edsoo.ru/ff0d5708
37 XHUMHUUECKHE CBOHCTBA OKCHUIOB Bubmrorexa HOK
28.01.2025 | https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
38 O
CHOBAHIA, HX KIACCH pHIALIA 31.01.2025 | https://m.edsoo.ru/ff0d59e2
39 XuMuueckre cBOMCTBA OCHOBAHUMI Bubmorexa LIOK
04.02.2025 | https://m.edsoo.ru/ff0d5b40
bu6mmoreka [IOK
40 K
HCIIOTSI, X KIaccHpuKanus 07.02.2025 | https://m.edsoo.ru/ff0d5eba
41 XHUMHYECKHE CBOMCTBA KUCIOT bubnnorexa TIOK
11.02.2025 | https://m.edsoo.ru/ff0d6342
bu6nmoreka [IOK
42 C
OMTH, HX KIaCCHHKaLHA 14.02.2025 @ https://m.edsoo.ru/ff0d664e
43 XUMHYECKHE CBOMCTBA COJIEH bubnnorexa TIOK
18.02.2025 | https://m.edsoo.ru/ff0d664e
['eHeTHUECKAs CBSI3b MEXKILY
44 KJIACCAMH HEOPTaHUYECKUX bubnorexa TIOK
. 21.02.2025 | https://m.edsoo.ru/ff0d67ca
COEMHEHUN
I'eneTnueckas CBA3b MEXKIY
45 KJIacCaMU HEOPTraHUYECKUX Bubmorexa LIOK
. p 25.02.2025 | https://m.edsoo.ru/ff0d67ca
COEUHEHUN
46 [TpaxkTueckas padora Ne 6 bubmmorexa [IOK
"Pemenue skcriepuMeHTaIbHbIX 28.02.2025 | https://m.edsoo.ru/ff0dfee2
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3agayq"

0O006uenue mo teme "OCHOBHEBIE

47 KJIACCHhI HEOPTraHUYECKUX Bubmuorexa LIOK
P,, 04.03.2025 | https://m.edsoo.ru/ffOdfee2
COEUHEHUN
bubmuorexa [IOK
4 K 0
8 OHTpOIIbHas padora No 3 07.03.2025 | https://m.edsoo.ru/00ad9474
EctecTBeHHBIC CeMelicTBa
49 XUMHUYECKHUX DIIEMEHTOB Bubmrorexa LIOK
' 11.03.2025 | https://m.edsoo.ru/00ad9b7c
AmdoTepHOCTb
50 Otkpertre llepuoguyeckoro 3akoHa bubnmnoreka [JOK
J.N.MenneneeBpiM 14.03.2025 | https://m.edsoo.ru/00ad9a50
51 OCHOBHBIE CBEJICHUS O CTPOCHUU bubmuotexa [IOK
aToMa 18.03.2025 | https://m.edsoo.ru/00ad9ch2
59 CtpoeHue IEKTPOHHBIX 000JI0YEK bubnmnoreka [JOK
aTOMOB 21.03.2025 | https://m.edsoo.ru/00ad9ela
[lepuoanueckas cucrema
53 XUMHUYECKHUX DIIEMEHTOB bubmaorexa LIOK
04.04.2025 | https://m.edsoo.ru/00ad9ffa
J..MenneneeBa
XapaKkTepHCcTHKa 3JIEMEHTA T10 €T0
54 noJjoxxenuto B Ilepunonuueckon bubmiorexa LIOK
pHOA 08.04.2025 | https://m.edsoo.ru/00ada52c
cUCTEME
55 3nauenue [leproanyeckoro 3akoHa bubmuorexa [IOK
u [leprnoin4ecKoit cHCTEMBI 11.04.2025 @ https://m.edsoo.ru/00ada52¢c
O0001IeHHE TI0 TEME
"Ileproanyueckuii 3aK0H 1
56 [lepuoanueckas cucrema Bubmiorexa ITOK
pHOA 15.04.2025 | https://m.edsoo.ru/00ada342

XUMHYECKHX 3JICMCHTOB
. N.Mengeneesa. Ctpoerue aroma"
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bubmuorexa [IOK

> Penteriie pacueTHbIX aza 1 18.04.2025 | https://m.edsoo.ru/00ada6bc
bu6nmoreka LIOK
>8 Homiast XHMHECKasT CBAD L 22.04.2025 | https://m.edsoo.ru/00ada824
59 KoBaneHnTHas xumuyeckasi CBsI3b 1 bubmorexa LOK
25.04.2025 | https://m.edsoo.ru/00ada96e
60 KoBasienTHast HenossipHas u 1 bu6mmoteka [IOK
MOJISIPHAsI XUMUYECKAs! CBS3b 29.04.2025 | https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
61 Metairieckas XMireckas cosss 1 02.05.2025 | https://m.edsoo.ru/00adac34
. bu6nuorexa [IOK
62 Bujiel XUMICCKOH CRASH 1 06.05.2025 | https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
63 CTeleHb OKUCICHIA L 09.05.2025 | https://m.edsoo.ru/00adaab9
64 OKHUCIUTENTEHO-BOCCTAHOBUTEIIHHBIC 1 bubnnoreka [IOK
peakiumn 13.05.2025 @ https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE 1 bubnuotexa [IOK
peakiu 16.05.2025 | https://m.edsoo.ru/00adb076
bu6nmorexa [IOK
06 Hrorosast KoHTpOIIbHAZ pabota 1 20.05.2025 | https://m.edsoo.ru/00adb486
67 Perrenne pacyeTHBIX 3a1a4 1 bubmorexa HOK
P A 23.05.2025 | https://m.edsoo.ru/00adb33c
68 O06o001IeHHE B CUCTEMAaTH3aITHs 1 bubmuorexa [IOK
3HAaHUU https://m.edsoo.ru/00adb076
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kourtpoabnbie | IlpakTuuyeckue
n/n Bceero H3Y4YeHH S o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypchbl
[lepnonnueckuil 3aKoH.

1 [lepuoaunueckas cucrema 1 bub6mmorexa [IOK
XUMU4eckux annemeHTos Jl. 1. 04.09.2024 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmorexa LIOK

" 05.09.2024 | https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB 11.09.2024 @ https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 bubnuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo treme

5 .

«IToBTOpeHue n yriyOaeHne 3HaHUIA 1 1 18.09 2024
OCHOBHBIX pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccuduxanus XuMuaeckux 1 bub6nmoreka [IOK
peaKIii Mo pa3IuYHbIM MMPU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN

7 eaknuu. [ToHATHE O TOMOTCHHBIX U 1 bubmorexa LIOK
PRI 25.09.2024 | https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHUSIX
[TonsATHE O XUMUYECKOM

8 aBHOBecHUU. DAKTOPHI, BIUSIONINE 1 bubmorexa LIOK
P ' PEL B 26.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYECKOMN pC€aKiuu u
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCIIMTEIHHO-BOCCTAHOBUTCILHbBIC

bu6nmoreka LIOK

9
peakimu 02.10.2024 | https://m.edsoo.ru/00adcade
Teopust IEKTPOTUTHUSCKOM
10 nccorarmu. CHiIbHbBIE U ci1a0ble bubmmorexa [OK
g HHATH. 03.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIINI bubnnorexa LHOK
M peaktl 09.10.2024 | https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnnorexa [IOK
00 DJIEKTPOIUTHIECKON 10.10.2024 | https://m.edso0.ru/00add5d8
JIUCCOLMAIIAN
XUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEACTABICHUN 00 bubnmorexa HOK
P . 16.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON JUCCOLUAIIIU
14 IloaaTue o ruapoIH3€E COJIEN bubmorexa LOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HAHUHA 23.10.2024 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perrenne sxcriepuMeHTAIBLHBIX Bubmaorexa ITOK
P 24.10.2024 | https://m.edsoo.ru/00addbfa
3agauy
KonTponbhas padora Ne2 o teme
17 «DIIEKTPOIUTHUECKAS THUCCOIIHAIIUA bubnmorexa [OK
P s AL 06.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPaX»
18 OO6m1as XxapaKTepUCTHKA rajJOreHOB. bubnmoreka [JOK
XUMUYeCcKHe CBOWCTBA Ha MpUMeEpe 07.11.2024 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMUYECKHUE CBOUCTBA, MOTYUYCHUE bubmmorexa [IOK
> HOUYHEHHE, 13.11.2024 | https://m.eds0o.ru/00ade104
MIPUMEHEHUE
[TpaxTrueckas padora Ne 2 mo Teme
20 «[lory4aeHre CONITHOM KUCIIOTHI bubnmorexa [IOK
YHCHIE SO ’ 14.11.2024 | https://m.edso0o.ru/00ade348
M3Yy4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMUYECKUX PEaKUU, €CIIU OJUH U3 bubmmorexa [IOK
PEATHIH, 8 20.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
29 OO6m1as XxapaKTepucTHKa JIEMEHTOB bubnnorexa [IOK
VIA-rpynmnst 21.11.2024 | https://m.edsoo.ru/00ade64a
ANnoTpoIHbIe MOAU(HUKAIINN CEPBI.
23 Haxoxnenue cepbl 1 €€ coeuHEHUN bubmuoreka [OK
B IIpHpojie. XMMHUYECKHE CBONCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBoa0opo/1, CTPOCHHUE, bubmuoreka [{OK
($U3UYEeCcCKre U XUMUYECKHUE CBOHCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKUE brbamorexa LOK
. 04.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHECHUE
XUMUYECKUE PeaKIIiHu, JIeKaIIHIE B
OCHOBE ITPOMBIIIIIEHHOTO CII0c00a
26 MOJIy4YEHUS] CEPHOMN KUCIIOTHI. bub6mmorexa LIOK
XUMHYECKOE 3arpsi3HEHNE 05.12.2024 | https://m.edsoo.ru/00adec8a
OKpYKaroIlel Cpelibl COeTMHCHUSIMHU
Cephl
27 Brrunciaenne MaccoBoii JOJIH BBIX0Oa but6mmoreka [JOK
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MPOIYKTa PEAKIINH 11.12.2024 | https://m.edsoo.ru/00adec8a
OO01mmast xapakTepuCcTHKA SJICMCHTOB

)8 VA-rpynmnsl. A30T, bubnmorexa [IOK
pacrpocTpaHeHHe B IPUPOJIE, 12.12.2024 | https://m.edsoo.ru/00adeea6
(bu3HYeCKre U XUMHUYECKUE CBOHCTBA
Ammuak, ero puznyeckue u

29 XHUMHUYECKHE CBOMCTBA, ITOJIYUYEHUE U bubmmorexa [IOK

> 1O 18.12.2024 | https://m.edsoo.ru/00adf004
MIPUMCHCHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «ITomyyenne amMMuaKa, U3y4eHHe €ro bubmorexa [OK
. I > Y3 19.12.2024 = https://m.edsoo.ru/00adf180
CBOCTB»

31 A3oTHas KUCnoTa, €€ husndeckue u bu6muoteka [IOK
XHUMHYECKHE CBOMCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 o0opennii. XMMHUIECKOE bubmorexa IOK
yAOOP ' . 26.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMICH Cpeabl
COEIMHEHHSIMH a30Ta
docdop. Okcun dpochopa (V) u

33 (1)00(%)0 pHaH Kan((l))Ta (bq)lfgn(qezme u bubmorexa HOK

P . 09.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHUE
Hcnonb3oBanue pocdatos B

34 KauecTBE MUHEPaJIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arps3HeHuEe IPUPOIHOUN Cpeibl 15.01.2025 | https://m.edsoo.ru/00adfc20
dbocharamu
Vriaepon, pacupocTpaHeHue B

35 IpH i 2 $H3;iec;iellngquCKHe Bubmorexa IJOK

PHPOZE, 16.01.2025 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxkcunpl yriepoja, ux puandeckue u
XUMHYECKUE CBOUCTBA.

bubmuorexa [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 22.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriiepoaa (1V)
37 VYronbpHas KUCTIOTa U €€ COTN bubmorera [JOK
23.01.2025 | https://m.edsoo.ru/00ae006¢
[IpaxTrueckas padora Ne 4 o Teme
38 "IlosrydeHne yriekucioro rasa. bu6nunorexa [IOK
KauecTBeHHas peakiys Ha KapOOHaT- 29.01.2025 | https://m.edso0.ru/00ae027e
noH"
[lepBoHaYaIbHEIC TOHATHS 00
39 OpraHMYECKHUX BEIIESCTBAX KaK O bubmorera [IOK
P 30.01.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriIepo/ia
40 Kpemuuii u ero coeuHeHUs bubmorera [IOK
P 05.02.2025 | https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33124 bubmuoteka [IOK
1o TeMe «BaxHelie HeMeTasIbl U 06.02.2025 |  https://m.edso0.ru/00ae0bf2
WX COCTUHCHHS
KonTponbHas padora Ne3 o Teme
42 «BaxHeiime HeMeTaJTbl U UX bubmorera [JOK
12.02.2025 = https://m.edsoo.ru/00ae0e18
COCIIMHEHUS
OO6m1as XxapakKTepucTuKa
XUMUYECKHUX DJIEMEHTOB —
43 METaJlJI0B. MeTalnnueckas CBsI3b U bubmuorexa [IOK
MeTaJUTMYECKasi KpUCTauITnuecKas 13.02.2025 @ https://m.edso0o.ru/00ae103e

pemérka. Pu3ndecKue CBOMCTBA
METaJUIOB
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XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 OIEKTPOXUMHYECKHUH P, bubmorexa IJOK
P N P 19.02.2025 | https://m.edsoo.ru/00ae1156
HAMNpPSDKEHUH METAIIIOB
OO1u11e crnocoObl MoTyYeHUs
MetauioB. CiuiaBel. BerauciieHust mo
45 aBHEHUSIM XMMHWYECKUX PEAKIIAI bubnnorexa LHOK
P P ’ 20.02.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
pUMecH
46 IlonsaTue o KOPpO3UH METAILIOB bubmorexa IOK
PP 26.02.2025 | https://m.edsoo.ru/00ael278
bu6nunorexa LIOK
47
Hlenounie MeTaLis! 27.02.2025 | https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U bubmuorexa [JOK
KaJnus 05.03.2025 | https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAIIBI — bubnuorexa [IOK
KaJILLIUA 1 MarHUH 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxkneimue coequHEHNUS KA bubmorexa LOK
A B 12.03.2025 | https://m.edsoo.ru/00ael15e8
51 O0006I11IeHNE U CHCTEMATHU3AIHS
3HAHWUI 13.03.2025
52 JKECTKOCTH BOJIBI M CIIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHUS 19.03.2025 @ https://m.edsoo.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme
53 "YKECTKOCTH BOILI I METOAEI €8 bubmorexa OK
" 20.03.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [IOK
4
> Amomurnii 02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
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TUAPOKCHUIA 03.04.2025 | https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
% AKeneso 09.04.2025 | https://m.edsoo.ru/00ae1d86
57 Oxcnpl, THIPOKCHUIBI U COJIN XKEJe3a bubnnorexa [IOK
(1) u xenesa (1) 10.04.2025 |  https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATU3 AL
3HaHUI 16.04.2025
[Ipaktuyeckas padota Ne 7.
59 Pemrenne skcniepuMeHTaNbHBIX 3324 bubnmoreka [JOK
1o TeMe «BaxkHelre MeTasibl U X 17.04.2025 @ https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI»
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIM OJIUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubmuorexa [IOK
COJIEP>KUT puMecH. Beruucienus 23.04.2025 | https://m.edso00.ru/00ael1750
MacCOBOM JIOJU BBIXOJa TIPOIYKTA
peakuuu
61 O000111IeHNE U CUCTEMATU3 AL
3HaHUN 24.04.2025
KonTponbHas padora Ne4 o Teme
62 «Baxneime MeTaIbl U UX 30.04.2025
COEJIMHEHUS
63 BemectBa u Mmatepuasi B bubnmnoreka [JOK
MTOBCEIHEBHOM KM3HH Ye€JIOBEKa 01.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6muoteka LIOK
OKpY’KaloIllel cpeibl 07.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pemieHun bubnmoreka [JOK
AKOJIOTUYECKHUX TTPOOIIeM 08.05.2025 | https://m.edsoo.ru/00ae4270
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66 O00011IeHNE U CUCTEMATHU3AIUS 1 bubmuorexa [IOK
3HAHWUH 14.05.2025 @ https://m.edsoo.ru/00ae0d0a
67 O06001IeHre U CUCTEMAaTU3AIUS 1 bubmuorexa [IOK
3HAHUU 15.05.2025 | https://m.edsoo.ru/00adb33c
68 O06o011IeHne U cucTeMaTU3alus 1 bubmmorexa [LIOK
3HAHUH 21.05.2025 | https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 9 kinacc/ XKypun A.A. AkimorepHoe o611ecTBo «M3marenbeTBo
«IIpocseuienue»
Xumus, 8 knacc/I'adbpuensa O.C., AkunonepHoe obmectBo "M3naTenscTBo

"[Ipoceenienne"”

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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