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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1O XUMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs COCTaBlieHA HAa OCHOBE
TpeOOBaHUI K pe3ylIbTaTaM OCBOCHHUS OCHOBHOM OOpa30BaTeNbHON IMPOrpaMMBbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbix B @PI'OC OO0, a Taxke Ha ocHOBe (henepanabHON pabodelt MporpaMMel
BOCIIUTAHUS U C Y4ETOM KOHLENIMM TPENoAaBaHus y4yeOHOro mpenmMera «XuMHs» B 00pa30BaTeIbHBIX
opranusanusax Poccuiickoit @enepanuu.

[Tporpamma 1o XuMuU AT MPEACTABICHHE O WENAX, OOl cTpareruu oOy4deHHs, BOCIIUTAHHS U
pa3BUTHS OOYYaIOIIMXCS CPEICTBAMU YYEOHOTO TpenMeTa, YCTaHABIMBAET OO0s3aTelbHOE IMPEIMETHOE
coJiepKaHue, IPe1yCcMaTpuBaeT pacpeaesIeHHUE €ro 10 KJlaccaM U CTPYKTYPUPOBAHUE 110 pa3zieiaM U TeMaM
IPOrpaMMbl 10 XHUMHH, OIPEIENSIET KOJUYECTBEHHBIE M KAUECTBEHHBIE XapAKTEPUCTHKU COACPIKAHMS,
PEKOMEHYEMYIO NOCIEI0BaTEIbHOCTh N3YUYEHUSI XUMHUU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTUKH y4eOHOTO Mpolecca, BO3PACTHBIX 0COOCHHOCTEH 00Yy4arONUXCsl, ONpeeisieT BO3MOKHOCTH
npeaMeTa JUIsl peau3aiy TpeOOBaHUH K pe3yJabTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTeIbHOM MPOTpaMMBI
Ha YpOBHE OCHOBHOTrO 0O0miero oOpa3oBaHMs, a TakKe TpeOOBaHHMH K pe3yabraraM OOyueHHs] XUMHUH Ha
YpOBHE Li€J€M U3ydeHUs INpeaMeTa U OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIBbHON JIE€ATEIBHOCTH
00y4JaroIerocs Mo OCBOCHUIO y4eOHOTO COlepKaHMS.

3HaHWE XHMHU CIY)XHT OCHOBOH [UIsi (OPMHUPOBAHUS MHPOBO33PEHHSI OOYYarOLIETOCs, €ro
IPEICTaBICHUA O MaTepUaJbHOM €IMHCTBE MHpPA, BaXXHYIO pOJb UIpaloT (opMUpyeMble XUMHEH
NPEACTaBICHUS O B3aMMOIPEBPALICHUSX YHEPTUU M 00 SBOJIOLUH BEIIECTB B MPUPOJIE, O MYTAX PEIICHHS
m100aNbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, HYHEPreTUUYECKOM, MUILIEBON M
HKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHCHHUS.

N3yuenne xumun:

CHOCOOCTBYET pean3anry BO3MOKHOCTEH JUIsl CAMOPa3BUTUS U (POPMUPOBAHUS KYIBTYPBI IHYHOCTH,
e€ oOmIel U GyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIa/I B (JOPMUPOBAHHE MBIIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH 00YJarOIINXCsl, HABBIKOB X
CaMOCTOSITEJIbHON ~ y4eOHOM  JEATENbHOCTH, JKCIEPUMEHTANbHBIX M  HCCIIEJOBATENbCKUX YMEHMH,
HEOOXOIMMBIX KaK B ITOBCEIHEBHOM KU3HU, TaK U B MPO(HECCHOHATBHOM e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/JbIBACT OCHOBBI ILIEJIOCTHOIO B3IVIsIa Ha
€IMHCTBO MPHUPOJIbI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOI
IPaMOTHOCTH O0YyYaroIINXCs;

CHocOoOCTBYeT (OPMHPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-HAyYHbIM 3HAHUSAM, K
IPUPOJIE, K UETOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOIMUECKOE 00pa30BaHUE O0Y4aIOIINUXCSL.

Jlannble HampaBieHUs B OOy4eHMM XHMMHUHU oOecreurBaroTcs creuudukoil copep:kaHus ydeOHOTO
npeaMeTa, KOTOPBIA SIBISETCS MEJarornyecky aJanTHPOBAaHHBIM OTpaKeHHMEM 0a30BOM HAayKM XMMHUH Ha
OIIPEACIIEHHOM JTalre €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOro o0mero oOpa3oBaHMsI OpPHEHTUPOBAH Ha OCBOCHME
00y4aroIMMHKCST CUCTEMBI IEPBOHAYAIbHBIX MOHATUI XUMHUHU, OCHOB HEOPTraHMYECKON XUMUU U HEKOTOPBIX
OTJIEJIbHBIX 3HAYMMBbIX MMOHSATHI OpraHn4ecKoi XUMHUU.

CrpykTypa copepkaHMs IPOrpaMMBbl [0 XUMUHM c(OPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOAX0AA K €€
u3zyueHuto. ConeprkaHue CKJIaIbIBaeTCsl U3 CHCTEMBl MOHATHM O XMMHUYECKOM 3JE€MEHTE U BEIIECTBE U
CUCTEMBI MOHATUN O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPUHLUIY
MOCJIEZI0BATENIbHOTO PAa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— IpeACTaBlIeHUN 00 3IEKTPOIUTUYECKON JUCCOIUAIINH BEILIECTB B PACTBOPAX.

Teopernyeckre 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIUPHUUYECKH IOJYUYEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYroMy, BBIIOIHSS (QYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHMSI CBOMCTB, CTPOEHHMSI M BO3MOKHOCTEM MPAKTUYECKOTO TMPUMEHEHHUS U MOJIy4eHUs
M3y4aeMbIX BEIIECTB.



OcBoeHue MPOrpaMMbl MO XUMHHU CHOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJAIOIIECH HAy4YHOM KAapTHUHBI MHpa B JIOTMKE €€ CHUCTEMHOW IPHUPO/bI, LIEHHOCTHOIO OTHOILICHHS K
HAay4YHOMY 3HAHHIO U METOJaM MO3HAaHUA B Hayke. V3yueHue XMMuu IpOUCXOOUT C IMPUBJICUEHUEM 3HAHUMN
U3 paHee U3YyUYEHHBIX YYeOHbIX mpeameToB: «Okpyxaroumi mupy, «buonorus. 5—7 kmacce» u «®usuka. 7
KJIace».

[Tpy M3ydeHUH XUMUU TPOUCXOIUT (HOPMHUPOBAHUE 3HAHMA OCHOB XMMHUYECKOW HAyKH KaK OOJIacTH
COBPEMEHHOI'0 E€CTECTBO3HAHMS, IPAKTUUECKOM AESITEIbHOCTH YEJIOBEKAa U KaK OAHOIO M3 KOMIIOHEHTOB
MHUPOBOH KYIBTYpbI. 3aja4a y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUH CUCTEMbl XMMHUYECKUX 3HAHHUH
— BaXHEHMUX (PAKTOB, TOHATHH, 3aKOHOB W TEOPETHUECKUX MOJOKEHHUH, MOCTYHHBIX 0000mIeHni
MHUPOBO33PEHYECKOTO XapakTepa, f3blka HAayKW, B NPUOOUICHWM K HAayYHBIM METOJaM IO3HAHHS IpH
U3yYCHUU BEIECTB M XMMHYECKUX PEAKIUW, B POPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U HX
IPUMEHEHUN B Y4eOHO-II03HABATEIbLHON M y4eOHO-MCCIIEA0BATENbCKOM N1E€ATENbHOCTH, OCBOCHUU IPaBUII
0e30macHOro 0OpaIIeHHs ¢ BEIECTBAMH B IOBCEAHEBHOM KU3HHU.

[lpy m3ydyeHHMM XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYEHUE MPHOOpEH
TaKHe LEJIH, KaK:

— (¢opMHpOBaHHE WHTEIUIEKTYaJbHO pa3BUTOW JHMYHOCTH, TOTOBOW K caMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIbLHOMY MPHUHITHIO PpEILICHUH, CHOCOOHOM aJanTHUpoBaTbcsi K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYYEHHUSI Ha CHCTEMAaTHYECKOe MPHOOIIeHHE 00yJaroImuXcsi K CaMOCTOSTEIbHON
MIO3HABATENIFHON JEATEIHLHOCTH, HAyYHBIM METO/AAaM IO3HAHMs, (OPMUPYIOIIMM MOTHBAIIMI0 U Pa3BUTHE
CIIOCOOHOCTEH K XUMMHU;

— o0ecIie4eHHEe YCIIOBUM, CITIOCOOCTBYIONMUX MPHUOOPETCHUIO O0YUYaAIONIMMICS OIBITa Pa3HOOOpa3HOMH
JESTEIbHOCTH, TMO3HAHUSA U CaMOINO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLIMMH), MUMEIOIINX
YHHMBEPCAJIbHOE 3HAYEHHE JUISl pA3JIMUHbIX BUJIOB JIEATEIbHOCTH;

— (dopmupoBanue oOmmIEeH (YHKIIMOHATBHOH W €CTCCTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
YMEHUN OOBSICHATH U OLIEHUBATh SBJIECHUS OKPYXAIOIIET0 MUPA, MCIONb3Yys 3HAHUS U ONBIT, MOJIY4YCHHbIE
0pyd W3YYCHUH XHMHH, MPUMEHATh HMX MpPH DPEHICHWH MpOOJeM B TIOBCEIHEBHOW JKU3HH M TPYIOBOU
JESITENIbHOCTH;

— (dopmupoBaHue y OOy4arOUIMXCS T'yMaHUCTHMUECKMX OTHOUIEHMH, IOHUMaHMsI II€HHOCTHU
XUMUYECKUX 3HAHUW JUIS BBIPAOOTKH HKOJOTUYECKH II€JIECOOOpa3HOro MOBEACHHUS B OBITY U TPYIOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHMsSI CBOETO 3710POBbsI U OKPYKAOILEN IPUPOJHON CPEIbI;

— pa3BUTHE MOTHUBALIMU K OOYUYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHSI  OOLIEUEIOBEYECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduis U
HaMpaBJIECHHOCTHU JaJIbHEHIIEr0 00y4eHusl.

OO11iee ynciio 4acoB, OTBEIEHHBIX Ul U3YyUEHHs] XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBaHusl,
cocrainseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 yacoB (2 yaca B HEZEIO).



COIJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayanbHbIe XUMHYECKHE IIOHATHSA

[Ipenmer xumuu. Ponp XHUMUM B KU3HM YEJIOBEKA. XMMHS B CHCTEME HayK. Terna M BeIIECTBa.
®u3nyecKkue CBOMCTBA BEIIECTB. ATperarHoe cocTosiHue BemecT. [IoHaTHe 0 MeToax MO3HAHUS B XUMMH.
UYucteie BemecTBa U cMecH. CriocoObl paseneHus cMeceil.

ATOMBI U MOJIEKYIBl. XUMHUYECKHE 3j1eMEHTbl. CHMBOJIBI XMMHUYECKHUX 3iieMeHTOB. IIpoctbie u
CJIO)KHBIE BElleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas (popmyna. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHoOcuTENbHas aroMHas Macca. OTHOCHUTENbHas MOJEKYIspHas Macca. MaccoBas 1o
XUMHYECKOTO JIEMEHTA B COEIUHEHUU.

KonmnuectBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MacChl M 4HCIIA
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacuéTel Mo GpopmyliaM XUMHYECKUX COCTUHEHUH.

@usnyeckue M XUMUYECKUE SIBICHMS. XHUMUYECKas peakius U €€ NPHU3HAKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHMHYECKHEe ypaBHeHHs. Kiaccupukanuss XMMHYECKMX pEaknuid (COeaMHEHUs,
pa3lioKeHus, 3aMelIeHus1, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiiaMu paboThl B J1abopaTopuu U npuéMaMu oOpalleHus ¢
nabopaTopHbIM 00OpPYAOBAHUEM, U3YyYEHHE U ONHUCaHHWE (PU3MYECKUX CBOWCTB 0Opa3l0B HEOPraHUYECKUX
BEILIECTB, HaOoieHNEe (pU3nuecKuX (IU1aBJIeHUE BOCKA, TasHUE JIbJ]a, pACTUPAHUE caxapa B CTYIIKE, KUIIEHHE
Y KOHJIEHCAIUs BOJIbl) U XUMHUECKHUX (TOPEHHUE CBEUM, IPOKAIIMBAHNE MEAHON ITPOBOJIOKH, B3aUMO/IEHCTBIE
MeJla C KHMCIOTOM) SIBJIEHUM, HAONIOJEHHE U ONMCAaHHE NPU3HAKOB MPOTEKAHHUS XMMMUYECKHUX peakUui
(pasnoxeHue caxapa, B3aUMOJCHCTBUE CEPHOIM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3oKeHHE TMIPOKCHIA MEAU
(I) mpu HarpeBaHuM, B3aHMMOJCHCTBHE Kene3a ¢ pactBopoMm coiu meau (l), u3yueHuwe crmocoOoB
paszieneHus cMeceil: ¢ TIOMOIIbI0 MarHUTa, (GMIBTPOBaHME, BHITAPUBAHUE, TUCTHIUIALUS, XpomMarorpadus,
IIPOBEJCHUE OYMUCTKH I[OBAPEHHOM COJIM, HAOIIOEHHME U ONMCAHME pE3YJIbTaroOB IIPOBEICHMS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaCcChl, CO3aHUE MOJIEJIEH MOJIEKYI (1IapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucimopon — snemMeHT u mpoctoe BemecTBo. Haxoxnenue
KHCITIOpoJa B Mpupojae, pusnueckre u XuMudeckue cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kucaopoaa. CriocoObl MoydyeHus: KUCIOpoAa B J1aboparopuu M MpoMblluieHHOCTH. KpyroBopoT kuciopona
B nipupoje. O30H — aJuI0TpOInHas MOAUPHUKALUS KUCIOPOAA.

TennoBoi 3¢¢peKT XUMUYECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U DHAOTEPMUUYECKUE
peakuuu. TommBo: yroib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHHE MMapHUKOBOTO 3(dexTa, pa3pyuieHue
030HOBOTO CJIOS.

Bonopon — snemeHT M mpoctoe BemecTBo. HaxoxaeHue Bogopona B INpupopae, (u3nyecKue M
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI IoyueHus. Kuciorsl u comiu.

Monsipablii 00bE€M ra3oB. Pacu€Tbl 1o XMMUUYECKUM YpaBHEHUSIM.

®usnueckue CBoWCTBa BOAbL. Bonma kak pactBoputenb. PacTBopsl. HachlllleHHBIE U HEHACHIIICHHbBIE
pacTtBopbl. PacTBOpUMOCTH BEIIECTB B BOAE. MaccoBast 10J1s1 BEIIECTBA B PaCTBOPE. XMMHYECKUE CBOMCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B mpHpoJe W B KM3HHM 4ejoBeka. KpyroBopoT Boabl B NpHUPOE.
3arpsizHeHue NpUpoAHbIX Boj. OXpaHa M OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus  HeopraHUYECKHUX COEMHEHHUI. Okcupsl. Knaccudukarus OKCHUJIOB:
cosieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(OTEepHBIC) U HecoeoOpasyromue. HoMeHKkIarypa OKCHIOB.
Du3nYeCcKrne U XUMHYECKHE CBOMCTBA OKCUIOB. [Tomyuenne oKkCuaoB.

OcHoBanus. Kiaccudukanus ocHoBaHM: IIENOYM W HEpacTBOpHMbIE OCHOBaHUsA. HomeHkiarypa
OCHOBaHUH. PU3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loyueHre 0OCHOBaHU.

Kucnotel. Knaccudukamus kucnor. Homenkinarypa kucinor. dusndeckue m XUMHUYECKUE CBOMCTBa
kuciot. Psn aktuBHOocTH MetaiuioB H. H. beketoBa. [lonyyenue kucnor.

Comu. Homenknarypa coneil. @u3ndeckre 1 XuMU4YeCKrUe CBOMCTBa conel. [lonyuenne comnen.

['eneTnyeckas CBA3b MEXAY KjacCaMl HEOPTraHMYECKUX COeIMHEHUM.



Xumuueckuii IKCnepumenm:

KAQUEeCTBEHHOE OIpENEeICHUE COICpKaHUS KHCIOpOAa B BO3AyXe, NOJIy4YeHHE, COOHMpaHHe,
pacro3HaBaHHE M M3y4EHHE CBOWCTB KHUCIOpPOJa, HAOJIIOAEHNE B3aUMOACHCTBUSI BEILIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHHS W TPEKpalleHUs TOpeHHs (IoXapa), O3HAKOMJICHHE ¢ oOpas3lamMHu OKCHIOB H
OMKMCAHHUE WX CBOMCTB, MOJIyY€HUE, COOMPAHHE, PACIIOZHABAHWE U M3YYCHHE CBOICTB BOJOpOJa (TOpEHHE),
B3auMojielictBiue Bogopona ¢ okcugoM Meau (ll) (BO3MOXHO HCHOIB30BaHME BHACOMATEPUAITIOB),
HaOmofeHne 00pasIoB BEIIECTB KOJIUYECTBOM | MOJIb, HCCie0BaHEe 0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C Ppa3aUYHOM PpPACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JI0JIEi
pacTBOPEHHOIO BEIIECTBA, B3aUMOJEUCTBUE BOJBl C METaulaMU (HATPUEM U KalblLMEM) (BO3MOXKHO
UCTIOJIb30BAaHUE BHEOMATEPUAIOB), MCCIEIOBAaHUE OOpa3LOB HEOPraHWMYECKUX BEUIECTB pa3IMYHBIX
KJIacCOB, HaONIOCHWE W3MEHEHHMS OKpPAcKHM WHIMKATOPOB B PACTBOPAaX KHUCJIOT W LIENOYEH, H3ydeHHe
B3aumonencTBua oxkcuga Meau (ll) ¢ pacTBopoM CEpHOM KHMCIOTHI, KHUCIOT € METAUIAMM, PEaKLUi
HEUTpanu3aluy, IOJyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOIO MeETajula JAPYIMM U3
pacTBOpa COJM, PEUIEHHE 3KCIIEPUMEHTAIBHBIX 3anad 1o Teme «BakHelue Kiacchl HEOPraHUYECKUX
COCIMHEHUI».

Ilepnoguyeckuii 3axon u Ilepnonnueckas cucrema xumudeckux 3iemMeHToB JI. . MengeseeBa.
Crpoenne aromoB. XumMu4eckas ¢Bsizb. OKHCJIMTE]IbHO-BOCCTAHOBHUTE/IbHbIEC PEAKIMHU

[TepBbie MOMBITKY KIaCCUPUKAIIMA XUMAYECKUX dIeMEHTOB. [IoHATHE O IpyIax CXOTHBIX IEMEHTOB
(L1eI0YHbIE U ILEIOYHO3EMENbHbIE METAJUIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yloT
amM(OTepHbIC OKCUIBI M THIPOKCHIBI.

Ilepnonmueckuii 3akoH. llepuoguueckas cucrema xmmuueckux anemeHtoB [I. M. Menneneesa.
Koporkonepuonnast u amuHHONIepuoanas ¢popmsl Ilepuoanueckoit cucrempl xumMudeckux smementos 1. U.
Menpeneesa. [lepuonpl u rpynmnel. usndeckuii CMbIC MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI
AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siiep. M3oTonbl. DnekTponsl. CTpoeHHE 3JEKTPOHHBIX 0007104eK
aroMmoB nepBbIx 20 xumuyeckux aveMeHnToB Ilepuonnyeckoit cucremsl J. . MenneneeBa. XapakrepucTuka
XHMHYECKOTO AJIEMEHTA I10 €ro nojoxenuto B [lepuonnueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aroMOB XHMMHMYECKHUX D3JIEMEHTOB, METAaJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB MO IPyIIaM U NepUoiaM.

3nauenue Ilepumogmueckoro 3akoHa u llepmoguyeckodl CUCTEMBI XUMHYECKUX 3JIEMEHTOB JUIs
pa3BuTus Hayku U nnpakTuku. Jl. 1. MenzneneeB — y4€HbIl U IpaKJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (mosispHas M HEMOJSpPHAs) CBSI3b. JJIEKTPOOTPHUIATEIBHOCTH
XUMHYECKHX AJIeMeHTOB. VlOHHasl CBA3b.

Crenenp okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoiiecchl OkucIeHUS W
BOCCTaHOBJIEHHS. OKUCINTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJEHCTBHE THUIPOKCHAA IMHKA C
pacTBOpaMu KHUCJIOT W IIEeJOYel, MPOBEIEHUE ONBITOB, WUIIOCTPUPYIOUIMX MPUMEPbl OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peaklnil (TOpeHue, peakliuy pa3ioKeHus, COETUHEHMS).

Mescnpeomemmuoie ceasu

Peanuzanus MexnpeaMeTHBIX CBSI3eld MPU U3YYEHUM XMMHHM B 8 KJIacce OCYILECTBISETCS dYepes
UCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATUH, TaK U MOHSATUH, SBISIFOIIMXCS CHUCTEMHBIMU
JUISL OTZIETBHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO 1IMKIIA.

OO01ue ecTeCTBEHHO-HAyYHbIE MOHATHS: HAyYyHBIH (haKT, TUIIOTE3a, TEOpHs, 3aKOH, aHaJU3, CHHTE3,
KJIacCU(pUKanus, MEePUOAUYHOCTb, HAOIIOACHHUE, OSKCIIEPUMEHT, MOJECIUPOBAHHUE, H3MEPEHUE, MOJIENb,
SIBJICHUE.

®uznka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEMUTPOH, MOH, HYKJIHJ, H30TOMbI, PaJUOaKTUBHOCTD,
MoOJIeKy/a, AJIEKTPUYECKU 3apsjl, BELIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHUE BeIleCTBa, Tras,
¢duznyeckre BeIMUNHBI, €AMHULIBI U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/1bl, COHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.



['eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC UCKOMAEMbIE, TOTLINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonuyeckuii 3axoH. llepuoguueckas cucrema xumuueckux anemeHtoB [I. WM. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHMM CBOWCTB XHUMHUYECKUX D3JEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kalus, KaJIbIUs U UX COEIMHEHUIN B COOTBETCTBUHM C IOJIOKEHHEM 3J1eMEHTOB B Ileproanueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XMMHUYECKOH CBsi3U. THIIBI KPUCTAJUIMUECKUX DPELIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKON CBA3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K PAa3IMYHBIM KJIACCAM HEOPraHWYECKUX COEAMHEHUN, T€HETUYECKasl CBSI3b HEOPraHMUYECKHUX
BEILIIECTB.

Knaccupukanuss XUMHYECKMX peakluid MO pPa3IUYHbIM MpHU3HAKaM (110 YHUCIy W COCTaBy
YYaCTBYIOIIMX B PEAKLIMU BEUIECTB, IO TEIUIOBOMY 3((deKTy, mo H3MEHEHUIO CTENeHeW OKUCICHUS
XUMHYECKUX JJIEMEHTOB, IO OOparMMOCTH, IO Y4YaCTUIO KaTaju3aropa). DK30- M SHAOTEPMUYECKHE
peakLuy, TEPMOXUMUUECKUE YPABHEHHUS.

[TonsTHE O cKOpOCTH XUMHUYecKoW peakiuu. [loHaTHe 00 0OPAaTHMBIX W HEOOPATUMBIX XMMHUYECKHX
peakuusax. IIoHATHE O TOMOTEHHBIX W TeTeporeHHbIX peakuusx. llonarue o karamuze. [lonsTe o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAIOIIME HA CKOPOCTh XHMMUYECKOM pEaklUU U IOJOXKEHHE
XUMHYECKOTO PaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuuu, ANIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHONW peakuuu. CocCTaBiI€HHE YpPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMUI C
UCIIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOIro OanaHca.

Teopust 3AEKTPOIUTUYECKOW NUCCOLMALMU. DJIEKTPOJIUTHI U HEIEKTPOIUThl. KaTrnoHbl, aHUOHBI.
MexaHu3M AMcCOLMAIMM BEUIECTB C Pa3jIMUHBIMM BHMJIaMU XUMHUYECKOW CBsi3U. CTeneHb JUCCOLMALUU.
CuiibHBIC U CJ1a0bIE STIEKTPOJIUTHI.

Peakuyu nonHoro oomMeHa. YcioBusi MpoTEKaHUsS! peakuii HOHHOTO OOMEHa, MOJIHbIE U COKPALIEHHbIE
WOHHbIE ypaBHEHHMs peakuuil. CBoHcTBa KHCJIOT, OCHOBAaHUN M coOJled B CBeTe NPEJCTaBICHUNH 00
ANIEKTPOIMTUYECKOH nucconranuu. KauecTBeHHble peakiinuy Ha HOHBL. [ToHsITHE O TUApONN3E comelt.

Xumuueckuit IKcnepumeHnm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYEeCKHX BEIIECTB — METaUIOB U
HeMeTaJioB (TpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATpusi), HCCIEIOBAaHME 3aBUCHMOCTH
CKOPOCTH  XUMHYECKOM  peakuMu OT  BO3JACHCTBUS  pa3iMYHbIX  (AKTOPOB,  HUCCIIEOBAHUE
3NIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, MpOIECCca AUCCOLMALIMM KUCIOT, 1IelIo4eld U coseld (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MarepHasioB), MPOBEACHHE OIBITOB, HWIIOCTPUPYIOLIUX MPU3HAKH MIPOTEKaAHUS
peakiuii umoHHOro oOmeHa (oOpa3oBaHHME OcCajiKa, BBIJEJICHUE Ta3a, 0Opa3oBaHME BOJbI), OMBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakUMil  (ropeHue, peakuuu
Pa3IoKEHUsI, COEJUHEHMS), pacliO3HaBaHHE HEOPTaHWYECKUX BELIECTB C MOMOIIbIO KAYECTBEHHBIX PeaKIuil
Ha MOHBI, peIlIeHNE SKCIIEpUMEHTAIbHBIX 3a/1a4.

HemeTasibl M MX coeIMHEHUSA

OO6mass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTpPOEHMsI arOMOB, XapaKTepHbIE CTENEeHU
okucnenus. CtpoeHue u Ppu3nyeckre CBOWCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XUMHYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMOJEHCTBHE € MeTajulaMM, HeMeTalulaMHu, Iuerodamu). Xioposopopoxa. CoinsHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHue, NpuMeHeHue. JleficTBue xjiopa u XJIOpOBOJOPOa Ha OPraHu3M
yesoBeka. BakHelue XJI0puabl M UX HaXOXK/I€HHE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnel. OcoO€HHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
creneHd okucieHus. CrtpoeHue U (uU3NYECKHE CBOWCTBA MPOCTHIX BELIECTB — KHCIOPOJAa M CEPBHI.
AmnoTponHble MOAU(UKALIMM KUCIOPOAA U cepbl. XUMUYECKUE cBOicTBa cepbl. CepoBOAOPOA, CTPOECHHE,



¢u3nueckue U XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB. CepHas
KHACIOTa, (U3NYECKHEe U XUMHUYECKHE CBOMCTBa (00IIME KakK TMpPeNCTaBHTENsl Kiacca KHCIOT H
cneuupuyeckure). XUMUYECKUE PEaKIIH, JIeKaIIUe B OCHOBE MPOMBIIUIEHHOTO CI0co0a MOIy4eHUs CePHOM
kucioTel. [Ipumenenne cepHoi Kuciotbl. Colu CepHOM KHCIOTHI, KaYeCTBEHHAs! peaKiysi Ha CylIb(ar-uoH.
Haxoxnenue cepel u €€ COCNMHEHUMM B INpHUpoJe. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelsl
COCAMHEHUSIMH Cepbl (KHUCIOTHBIE JOXKIHW, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
IPEIOTBPAILICHHUS.

OO6mas xapakrepuctuka 37eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCJICHHUSA. A30T, pacmpocTpaHeHHWE B Tpupoxae, (¢GHU3NUECKHEe U XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHAK, €ro (U3MYECKHEe W XHMHUYECKHE CBOMCTBA, IONy4YeHUE W
npumeHenne. Conmu aMMOHHMA, MX (PU3MYECKHME M XUMHYECKHE CBOWCTBA, nmpuMeHeHue. KadecTBeHHas
peaknusi Ha MOHBI aMMOHHs. A30THas KHCJIOTa, €€ MOoJydyeHue, (pu3Mueckue M XHMUYECKHE CBOMCTBA
(oOme Kak TpeACTaBUTENs Kiacca KHCIOT W crneuupudeckue). Vcmonb3oBaHHE HUTPATOB U COJEH
aMMOHHUSI B KayeCTBE MHMHEPAJIbHBIX YIOOpPeHHH. XUMHUECKOE 3arps3HEHHE OKPYKAIOUIeH Cpelbl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC MJOXKIHM, 3arpsa3HEHHE BO31yXa, IMOYBBI MU BOmoEMOB). Docdop,
aiorponHble Mogudukanuu (docdopa, dusmueckne u xumudeckue cBoictBa. Oxcun dochopa (V) u
docdopHas kuciIoTa, PUINICCKUE W XUMHUYECCKHE CBOWMCTBA, moirydeHue. lcmoms3oBanue (ocdatoB B
KaueCTBE MUHEPAIBHBIX YTOOPECHUH.

OO6mas xapakrtepuctuka 351eMeHTOB |V A-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
CTETIEHU OKHCJICHHA. YTIEPOI, aJUIOTPOIHbIE MOIU(BUKAIMH, PACIPOCTPaHEHHE B MPHUPOE, pU3ndecKkue u
XUMHYECKHe cBoiicTBa. Ancopouus. KpyroBopot yriepona B mpupone. OKcusl yriepoaa, ux pu3ndeckue u
XUMHUYECKHE CBOICTBa, AECHCTBME HAa JKUBbIE OPraHU3Mbl, IOJYyYEHHE U MPUMEHEHHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsI3aHHBIE C OkcuaoMm yriepona (IV), rumore3a mI00anbHOTO TOTEIUICHUS KJIMMAaTa,
NapHUKOBBINA 3((eKT. YroiapHas KHCIOTa U e€ CONH, X (PU3NIECKHe U XUMUYECKHE CBOMCTBA, MOTYYCHUE U
npuMeHenne. KadecTBeHHasi peakiusi Ha kKapOoHaT-HOHBI. Vcronp30BaHne KapOOHATOB B OBITY, METUIIMHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHavanbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSNMHEHHSX yriepona (MeTaH, 3TaH,
STUJIEH, allEeTUJIEH, ATaHOJ, IIMLEPUH, YKCYCHas KuciaoTa). [IpuposiHble HCTOYHUKHU YITIEBOAOPOAOB (Yroib,
NPUPOAHBIA Ta3, HE(PTH), MPOIYKTH WX MepepaboTku (OSH3MH), WX PONb B OBITY M MPOMBIIUICHHOCTH.
[TonsTHE O OMONOrMYECKH Ba)KHBIX BEILIECTBAX: XKHUPaAX, OEIKaX, YIIEBOAAX — M UX POJIM B )KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmueckne M XUMHUYECKUE CBOWCTBA, MOJydeHHEe U mNpumeHeHue. CoeauHeHUs
KpeMHus B npupoae. O6mue npeacrasinenus 06 okcuae kpemuus (1V) u kpemuueBoit kucnore. CUIMKarsl,
UX WCIIOJB30BaHUE B OBITY, B NPOMBIIUIEHHOCTH. BakHeillne CTpouTelbHble MaTepuaibl: KepaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, xeye300eToH. [Ipobrembl 6€30macHOro UCIIOIb30BAHMS CTPOUTEIIBHBIX MaTEepPHAIIOB
B TIOBCEJIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pas3l0B HEOPraHMYEeCKHMX BELIECTB, CBOMCTB COJSHOM KHCIOTBHI, IPOBEICHUE
KaueCTBEHHBIX peaKIMi Ha XJIOPUI-UOHBI U HAOJIOEHNE TPU3HAKOB UX MPOTEKaHUs, OBITHI, OTPaXKaroline
¢usznyeckue M XUMHUYECKHE CBOMCTBA TaJOr€HOB M HX COEAUHEHUH (BO3MOXKHO MCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUIOB (TaJoreHUOB), O3HAKOMIICHHE C OOpa3liaMu
ceppl M €€ COeNMHEHHSMU (BO3MOXHO HCIIOJIb30BaHUE BHUAEOMAaTepHalioB), HaONIOJEHHE Ipoliecca
oOyrMBaHUs caxapa IOJA JAEWCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM KHCIOTHI, H3yYEHHE XHUMHUYECKHX
CBOMCTB pa30aBlIeHHON CEpHON KHUCIIOTHI, MPOBEIECHUE KAYeCTBEHHOW pEaKkIuu Ha cyabhaT-uoH U
HaOJI0IeHNe MpU3HaKa e€ MpoTeKaHUs, O3HaKOMIIeHHE ¢ (M3MYEeCKMMH CBOMCTBaMH a3oTa, Gocdopa u ux
coequHEHU (BO3MOXHO HCIIOJIb30BAHME BHJIEOMAaTepuasoB), oOpaslmaMu a30THbIX H  (OChOpPHBIX
yA0OpeHui, MolydyeHue, coOupaHue, paclo3HaBaHWE M HW3YYE€HHE CBOWCTB aMMHaka, IpPOBEIACHHE
KaueCTBEHHBIX peakiuili Ha HOH aMMOHHMS U ¢ocdaT-uOH M H3yYE€HHE NPU3HAKOB HMX MPOTEKaHWUS,
B3aMMOJIEWCTBUE KOHIIGHTPUPOBAHHOW a30THOM KHUCIOTBI C MeIpl0 (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEpPUAJIOB), HW3YYCHUE MOJEIeH KPHUCTALIMYECKNX pEmIETOK anmasa, Trpadwura, Qyniaepena,
O3HAKOMJICHHE C MPOIIECCOM aCOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM
IIPOTUBOra3a, Mojay4eHue, COOMpaHue, paclo3HaBaHUE U U3y4YE€HUE CBOMCTB YIVIEKHCIIOTO rasa, IpoBeeHHE



KAQUeCTBEHHbIX pEaKIMA Ha KapOOHaT W CHJIMKAaT-MOHBI M W3yYeHHE TMPHU3HAKOB HUX MPOTEKaHUS,
O3HAKOMJIEHME C NPOAYKLMEH CHJIMKATHOW NPOMBINUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIBHBIX 33Jad II0
TeMe «BakHeWIe HeMeTaulbl U UX COSIUHEHUS.

MeTasibl M MX COeIMHEHUS

OO01mas XxapakTepuCTUKa XUMHUYECKHX JJIEMEHTOB — METAJUIOB HAa OCHOBAHHMU MX IIOJIOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux snemeHToB . M. MengeneeBa u crpoenusi aromoB. CTpoeHHe
MeTajIoB. MeTtamnyeckas CBA3b M METaJUINYECKas KpUCTAIMYECKasi pelIETKA. DIEKTPOXUMUUECKUI Pl
HanpsoKeHU MeTauioB. Pu3nueckue U XMMHUYECKUE CBOMCTBA MeTayuioB. OOuiye crnocoObl MONyueHUus
MmeTajuioB. [loHATHE O KOPPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTalb,
YYT'yH, JIOPATIOMUHNANA, OpOH32a) U UX IPUMEHEHHE B OBITY U IPOMBIIIUIEHHOCTH.

[[{erounble MeTauibl: nojokeHue B Ilepuonnueckod cucreme XMMHYECKHX dieMeHToB [l U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HAaXOJeHUE B npupozae. Pusnueckue M XUMHUUYECKHE CBOMCTBa (Ha
npuMepe Hartpus U Kanus). OKCHIIbl U TUAPOKCHUIBI HATpus U Kanus. [IpuMeHeHne 1menoyHbIX METAJUIOB U
UX COCIMHEHHUH.

[[{erouHO3€MENBHBIE METAJIBI MarHvMil M KalbLui: IonoxeHue B llepuoandeckon cucreme
XUMHYeCKuX 31eMeHTOoB [[. M. MeneneeBa, CTpOCHUE UX aTOMOB, HaXOXAeHUE B npupone. Gusnyeckue u
XUMHUYECKHE CBOMICTBA MarHus U Kainplus. Baxnelme coenuHeHus KaubLivsg (OKCHZ, TMJIPOKCHI, COJIH).
KécTkocTh BOJIbI U CLIOCOOBI €€ yCTpaHEHMUS.

Amomunuil: nonoxenue B Ilepmonuueckoil cucrteme xumuueckux snemeHTtoB Jl. M. Menpeneesa,
CTpPOEHHUE aToMa, HaxoKJieHue B npupone. Gusnueckre 1 XMMUYECKHUE CBOWCTBA alfOMUHUS. AMPOTEpHBIE
CBOMCTBA OKCH/Ia U TUJIPOKCUJIA AJIFOMUHUS.

Keneszo: mnonoxenne B Ilepuogumueckoin cucreme xumuueckux smemeHToB [l WM. Menneneena,
CTpOEHHE aroMma, HaxoxieHue B mnpupoae. dusnueckne U XUMHUUECKHE CBoilcTBa »xene3a. OKcCHIbI,
ruapokcuibl u conu xenesa (1) u xenesa (I11), ux cocras, cBocTBa U MOTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METalIOB M CIUIABOB, HMX (U3UYECKHMMH CBOWCTBAMH, H3yUCHUE
pe3YJITaTOB  KOPPO3MH  METAIOB  (BO3MOKHO — MCIIOJIB30BAaHHWE BHJIEOMATepUaAOB), OCOOCHHOCTEH
B3aMMOJIEUCTBUSA OKCHJA KajblUs W Harpus C BOAOH (BO3MOXHO HCIOJb30BaHHE BHIEOMATEPUAIIOB),
UCCJIEJIOBAHNE CBOMCTB JKECTKON BOJBI, IIpOLIECCa TOPEHUS XKelle3a B KUCIOPOAE (BOZMOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB), IPU3HAKOB IIPOTEKAHUS KAYECTBEHHBIX pEaKUUHd Ha MOHbI: MAarHus, Kajblus,
aJTIOMUHMS, IMHKA, sxene3a (1) u xxenesa (1), mexu (11), HaGnroneHne U onucaHue MPOIIECCOB OKPAIIUBAHUS
IUTAMEHU MOHAMHU HaTpusl, Kajus ¥ KaJblus (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMAaTepHalioB), UCCIEIOBAHHE
aM(pOTEpHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS U THJIPOKCHIA IIMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a]1au
110 TemMe «BakHeWIne MEeTaJlJIbl U UX COCTUHEHUSI.

XuMHS U OKPYKAIOLIAS Cpeaa

BemectBa n Marepuansl B MOBCEJHEBHOW JKM3HM 4YeJoBeKa. be3omacHoe MCIob30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas momMolib Ipy XUMUYECKUX 0’KOTaX U OTPABJICHUSX.

XUMHYECKOe 3arps3HEHHe OKpYKarollel cpeibl (MpeaenbHas JAONycTUMash KOHLEHTpAalUs BELIECTB,
nanee — [1/IK). Ponb xumMuu B perieHHH 3K0JI0THYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTeprasoB (CTEKIO, CIJIaBbl METAJIOB, IOJUMEPHbIE MaTepUasbl).

Mescnpeomemmuoie ceasu

Peanuzanus MexnpeaMeTHBIX CBSI3el MPU U3YyYEHUM XMUMHHM B 9 Kiacce OCyILECTBISETCS depes
UCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATUH, TaK U TMOHATUHN, SBISIIOIIMXCS CHUCTEMHBIMU
JUISL OTZIETBHBIX TPEIMETOB €CTECTBEHHO-HAYUHOTO 1IMKIIA.

OO01ue ecTeCcTBEHHO-HAyYHbIE MOHATHS: HAyYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CHHTE3,
KJIacCU(pUKanus, MEePUOAUYHOCTb, HAOIIONEHUE, SKCIEPUMEHT, MOJAEIUPOBAHME, H3MEPEHUE, MOJIENb,
SBJICHUE, TAPHUKOBBII 3(h(HEKT, TEXHOIOTHs, MaTepHalIbI.

®uznka: marepusi, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOMbI, PaJUOaKTUBHOCTD,
MoOJIEeKya, MEKTPUUECKUN 3aps], MPOBOAHUKH, MOITYIPOBOJHUKHU, AUIIEKTPUKH, (POTOINEMEHT, BELIECTBO,
TeN0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KpUCTANIMYECKas peleTka,



CIUIaBbl, (PU3UYCCKUE BEIUYMHBI, CAWHHILI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.

buonorusi:  gortocuHTe3, nbIXxaHue, Ouocdepa, HSKOCHCTEMa, MHUHEpaJbHBIE  YIOOpeHus,
MHKPO3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BELICCTRA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE MTOPOJIBI, TIOJIE3HBIC UCKOMIAEMbIE, TOTLINBO,
BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS INPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIBTATbI

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUSl JOCTUIAIOTCS B
xone OoOy4yeHHs XMMHUU B EIMHCTBE Y4YeOHOW M BOCIHMTATEIBHOW JEATEIILHOCTH B COOTBETCTBHU C
TPaJULIMNOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMHU U 1YXOBHO-HPaBCTBEHHBIMU LIECHHOCTSIMU, IPUHSTHIMU
B 00IIeCTBE NMpaBHJIaMH 1 HOPMaMH TOBEICHUS U CIIOCOOCTBYIOT MPOIIecCaM CaMOITO3HAHUS, CAMOPa3BUTHS
Y COLMAIN3alUuU 00y4atoInXCsl.

JInuHOCTHBIE pE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM U PACIIUPEHUE OMbITA JEATEIbLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMSA:

LIEHHOCTHOI'O OTHOILLIEHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY HACIEIHIO,
NOHUMaHHS 3HAUEHUS] XUMHUYECKOH HAayKH B KH3HH COBPEMEHHOTrO OOIIECTBa, CHOCOOHOCTH BIAIETh
JIOCTOBEPHON MH(pOPMAIHEH O MEePEIOBBIX JOCTHKCHHUIX M OTKPBITUSX MHUPOBOM M OTCUSCTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILECTBA;

2) rpa:KIaHCKOr0 BOCITUTAHMS:

IPEJICTaBICHUS O COLMAIbHBIX HOpMax M MpaBUiIaxX MEXIMYHOCTHBIX OTHOILIEHUI B KOJUIEKTHBE,
KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, yueOHOUCCIEN0BaTENbCKOM, TBOPUECKON 1
JIPYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM AESTENbHOCTH MPU BHIIOJHEHUU
yu4eOHBIX, IO3HABATEJbHBIX 3a/1a4, BBIIOJHEHUH XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMM Y4YEOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B IpoLecce 3TOH y4eOHOH 1edaTeabHOCTH,
TOTOBHOCTH OILICHMBAaTh CBOE IOBEACHHE M IOCTYIKHM CBOMX TOBAPHUIIEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XMMHUYECKOW pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKU U COCTABJISIOLINE OCHOBY JUIsl MIOHMMAaHUS CYHUIHOCTH Hay4qHOMU
KapTUHBl MHpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS MPUPOIBI, B3aUMOCBSA3SIX
YyeJioBeKa C MPUPOAHOM CPeaoi, O POIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABaTeJIbHbIE MOTHUBbI, HAIIPABJICHHBIE HA MOJIyY€HNE HOBBIX 3HAHUI MO0 XUMHH, HEOOXOTUMBIE IS
00BsICHEHHsI HaOIIOJaeMbIX IPOLECCOB M SIBICHMM, MMO3HABaTEebHOM, MH(MOPMALMOHHOW U YUTATEIbCKON
KyJAbTYpbl, B TOM 4YHCJIE€ HaBBIKOB CaMOCTOSITEJIbHOM paboThl € Yy4eOHBIMM TEKCTaMM, CIPaBOYHOU
JUTEPaTypoH, TOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOy4YeHHI0 U [I03HAHUIO, JI0O03HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOEKTHOW M  HCCIEA0BaTeIbCKOW JIEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHSI 00yueHUs B AaJIbHEHIIIEM;

4) ¢popMHUPOBAHHUSI KYJIBTYPHI 310POBbS:

OCO3HAHME LIEHHOCTH >XU3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha
30pOBBIA 00pa3 JKU3HU, OCO3HAHME IMOCIEACTBUN M HEMpPUATHE BPEIHBIX MNpPHUBBIYEK (YMOTpeOieHus
AJIKOTOJIsI, HAPKOTHKOB, KYpEHHsI), HEOOXOMUMOCTUA COOMIONCHUS TIpaBU O€30MaCHOCTH TpU OOpaIIeHuH ¢
XUMHYECKHMH BEIIECTBaMU B OBITY U PEaJIbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHMA:



MHTEpeC K MPAaKTUUYECKOMY H3Y4YEeHHIO Mpodeccuil M Tpyna pa3iuyHOrO pojaa, YBaKEHHE K TPyLy U
pe3yabTaraM TPyAOBOH AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XMMUH,
OCO3HAHHBIN BHIOOP WHIMBUAYAJIBHOM TPACKTOPUU MPONODKEHHS OOpa3oBaHUS C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U MNOTPEOHOCTEH, YCHEIHOH
npodeCCUOHATEHONW JIeATEIbHOCTH M PA3BUTUS HEOOXOAWMBIX YMEHHUH, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuOHaTBLHON Cpeae;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHMSA:

HKOJIOTUYECKH 11€JeCO00pa3HOe OTHOLICHNE K MPUPO/E KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMSA, IOHMMAaHHE IICHHOCTH 3J0pOBOTO M 0€30MacHOro obpa3a >KHU3HHU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY M IICUXHYECKOMY 370POBBIO, OCO3HAHUE LIEHHOCTH COOIOICHHS
npaBui 0€30MacCHOTO MOBEACHHUS MTPU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYALUAX, YTPOXKAIOLINX 3JOPOBBIO
W KU3HHU JTIOJICH;

CIIOCOOHOCTH TNPUMEHATh 3HAHMS, MOJIy4aeMble IIPU H3YYEHUU XUMHH, A pelIeHHs 3aaad,
CBA3AHHBIX C OKPYXKAIOLIEH IPUPOJHOM CpENOM, I IOBBILIEHUS YPOBHS HKOJOTMYECKOM KYJIBTYpHI,
0CO3HaHMS MOOAIBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM M MyTeH MX PELIeHUs MOCPEICTBOM METOJ0B
XUMHH, SKOJIOTUYECKOTO MBILIUIEHUS, YMEHUS pPyKOBOJCTBOBATHCS UM B I103HABATENIbHON, KOMMYHUKAaTUBHOM
Y COLIMAJIbHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbI

B cocraBe meTanpeaMeTHBIX PE3yNbTAaTOB BBIIEISAIOT 3HAUUMBbIE ISl POPMHUPOBAHUS MUPOBO33PEHUS
oOImIeHayYHbIe TOHATHS (3aKOH, TEOpHSs, NPUHIMIL, TUNOTE3a, (PAaKT, cuCTeMa, MPOLECC, HKCIEPUMEHT H
JPyToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MpEIMETax U MO3BOJSIOT HA OCHOBE
3HaHUH W3 3TUX MpPEeIMETOB (POPMUPOBATH MPEIACTABICHHE O LEJIOCTHOW HAYyYHOH KapTHHE MHUpA, |
YHUBEpCallbHbIe ydeOHbIe NeHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIATUBHBIC), KOTOpPHIC
oOecrnednBalOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTENbHOMY IUIAHMPOBAHUIO U OCYIIECTBIICHUIO
y4eOHO! JeSATENbHOCTH.

ITo3HaBaTe/ibHbIE YHHBepPCAJIbHbIe YUeOHbIe AelicTBUSA

Ba3oBble Jioruyeckue eiicTBus:

YMEHHUSI UCII0JIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS [P OCBOEHUH 3HAHUIl: pacKpbIBATh CMBICI
XUMHUYECKUX MOHATHM (BBIAEIATh MX XapaKTEepHblE NPU3HAKU, YCTaHABJIMBATh B3aUMOCBA3b C JIPYTHMMHU
MOHSATHUSIMH ), UCTIOJIB30BaTh MOHATHUS Uil OOBSICHEHUS OTACTBHBIX (DAKTOB M SIBIICHUI, BEIOUPATh OCHOBAHHS
U KPUTEPUU IS KJIaCCUPUKAIIMN XUMUYECKUX BEUIECTB M XUMUYECKUX pEaKLUi, yCTaHABINBATh IPUYMHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMU H3YyU€HUs, CTPOUTH JIOTUYECKHUE pacCyKIeHUs (MHIYKTUBHBIE,
J€NYKTUBHBIE, IO aHAJIOTUH ), J€JIaTh BHIBOJIbI U 3AKJIIOUECHMUS;

YMEHHME TPUMEHATh B INpOLECCe I[O3HAHUS TMOHATHS (IpEeIMETHbIE W  METallpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH, NPe0oOpa30BbIBaTh IIMPOKO NMPUMEHSIEMbBIE B
XUMHUHM MOJIEJIbHBIE MPEACTABICHUS — XMMHMUYECKHM 3HaK (CMMBOJ 3JIEMEHTa), XUMudeckas ¢opMmyna U
ypaBHEHHE XMMHUYECKOW pPEaKIUu — NpU pelIeHUH Y4ueOHO-TI0O3HABaTeNIbHBIX 3aJad, C Y4YETOM 3THUX
MOJIEJIbHBIX MPEICTABICHUM BBISBIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKU U3yYaeMbIX OOBEKTOB —
XUMHYECKMX BEIIECTB M XUMHUYECKUX peaklui, BBbIBIATH OOIIKME 3aKOHOMEPHOCTH, TPUYMHHO-
CJIEJICTBEHHbIE CBSI3U U MPOTUBOPEUYUS B U3yYaEMBbIX IpoIeccax U SBICHUSIX.

Ba3oBble ucciaenoBare/ibckme 1eiCTBUA:

YMEHHE MCIOJIb30BaTh IOCTABIEHHbIE BONPOCHI B KAayeCTBE WHCTPYMEHTA IO3HAHUS, a TaKKe B
KaueCcTBE OCHOBBI JJIs1 (HOPMUPOBAHUS THUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHMUI;

npuoOpeTeHnue OomnbiTa MO IUIAHWPOBAHHIO, OpTraHM3allMd U TMPOBEIEHUI0  YUYCHHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOI0[aTh 3a XO/I0OM Ipoliecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro Pe3yibTar,
dbopmynupoBaTh 00001IEHNS U BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOTO ONBITA, UCCIIEAOBAHUS, COCTABIATh
OTYET 0 MpoJIeTIaHHON padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETHPOBATh MH(OPMAIMIO Pa3IUYHBIX BHJIOB U (HOpM
MPEICTaBICHUS, MOMy4aeMyl0 M3 pPa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYNSpHas JHUTEeparypa XUMHYECKOTO
coJiepXKaHus, CIpaBOYHbIe MOCOOMs, pecypchl WHTepHeTa), KpUTUYECKU OIIEHMBATh IPOTHBOPEUUBYIO U
HEJI0CTOBEPHYIO WH(OPMAIIHIO;



YMEHUE TPUMEHATh pa3IMYHbIe METOABl M 3alpochl NpPU TOUCKE M OTOOpe HHPOpPMAIUH H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUISI BBIMOJHEHHS Y4YeOHBIX M TO3HABaTEIbHBIX 3ajad
ONpeNesIEHHOTO  TUMa, NpuoOpeTeHHe ombiTa B 00JACTH  WCHOJB30BaHUS  HMH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOIMH, OBJIAJIEHUE KYJIbTYPOH aKTUBHOI'O HCIOJb30BaHUS Pa3IMYHbBIX IMOMCKOBBIX
CHCTEM, CAMOCTOSITEIILHO BBIOMPATh ONTUMAIIBHYIO (POpPMY MpeacTaBIeHUS HHPOPMALIMU U WILTIOCTPUPOBATD
pemiaemMple 3aJayd  HECIOKHBIMH CXEMaMH, JAWarpaMMaMu, JpyrumMu GopmamMu Tpapukd ©  HX
KOMOHHALIMSIMU,
YMEHHE UCIOJb30BaTh M aHAJIM3UPOBATh B Ipolecce Y4eOHON M MCCIIEA0BaTENIbCKOM JESTENbHOCTH
UHPOPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHCTBa W TpPAHCIOPTa Ha COCTOSHHE
OKPYKAIOLIEH MPUPOTHOUN CPEIIBI.
KoMmyHuKaTHBHBIE YHHBepcaibHble yueOHbIe JeHCTBHA:
YMEHHUs 3a/1aBaTh BOIPOCH! (B XOJ€ AMAIOra M (Uiu) IUCKYCCHM) IO CYIIECTBY OOCYKaeMOM TEMBI,
(bopMyaHpOBaTH CBOU MPEITI0KEHUS OTHOCUTEIHHO BBIITOJTHEHUS IPEIJIOKESHHOM 3a/1a4H;
YMEHHUSI MPEJICTABISITh IIOJYyYEHHBIE pEe3yJabTaTbl I103HABATEIbHON JESITENBHOCTH B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX; JejarTh IPE3EHTALNI0 PpPe3yJbTaTOB BBINOJIHEHHUS XMMHYECKOTO 3SKCIIEPUMEHTA
(J1abopaTropHOTO OMBITA, JIAOOPATOPHOM PaOOTHI IO MCCIIETOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);
YMEHUsSI y4yeOHOro COTpPYIHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOW I103HABaTE€IbHOM U
MCCIIEIOBATEIILCKON JIEATEIFHOCTH TPH PEUICHHH BO3HUKAIOMIMX NpoOiIeM Ha OCHOBE y4éra oO0ImuX
MHTEPECOB U COITIACOBAHUS MO3ULMI (00CYyX1eHusl, 0OMEH MHEHUSIMHU, «MO3TOBbIE LITYPMBbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBUI, ONPE/IEIIEHNE KPUTEPUEB IO OLIEHKE KAaYE€CTBA BBHIIIOJHEHHON PaOOThI U IPYTHE).
PeryasiTuBHbIEe yHUBepcabHbIe y4eOHbIe 1eiiCTBUSA:
YMEHHE CaMOCTOSITEJIbHO OINpEeAeNsATh LEeNu JEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBaTb W TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBHIOMpaTh Hambolee
3 QeKTHBHBIE CIIOCOOBI PEelICHUS YYEOHBIX M IO3HABATENIBHBIX 3a]a4, CAMOCTOSTEIBHO COCTaBIATH HIIH
KOPPEKTUPOBaTh MPEJIOKECHHBIM AJITOPUTM JEHCTBUN IIPU BBIIIOJHEHUH 33JaHUN C Y4ETOM IOJIy4YEHUs
HOBBIX 3HaHUM 00 M3ydyaeMbIX 00BEKTaX — BELECTBAX U PEaKLUSAX, OLIEHUBATH COOTBETCTBHUE MOJyUYEHHOIO
pe3yabrara 3asBJIEHHOM IeJIM, YMEHHE HCIOJb30BaTb M AaHAJIU3UPOBATH KOHTEKCTHI, IpeAjiaraéMble B
YCJIOBUH 3aJaHUM.
INPEAMETHBIE PE3VJIBTATbI
B cocraBe mpenMeTHBIX pe3ynbTaTOB IO OCBOEHHIO O0S3aTENIbHOTO COJEpPYKAHUS, YCTAHOBJIEHHOIO
JaHHOM (enepanbHOl paboyeil MporpaMMOM, BBIJICTSIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4yHbIE 3HAHUA,
YMEHHUS U CIOCOOBI AeHCTBU, crienupuyeckue s npeaMeTHON o0nacTu « XUMHUS», BUBI 1€ATE€IbHOCTH IO
MOJTyYEHUIO0 HOBOTO 3HAHHUS, €T0 MHTEPIIPETALNU, TPEOOPA30BAHNIO U PUMEHEHHIO B PA3IIMYHBIX YU€OHBIX
Y HOBBIX CUTYaIUsIX.
K konmy oOydenust B 8 kJacce mpeaMeTHBIE Pe3yiabTaThl Ha 0Aa30BOM YPOBHE JIOJIDKHBI OTpa)KaTbh
c(OpMUPOBAHHOCTH Y OOYJarOIIUXCSl YMEHUI:
® PACKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX IOHSTHHA: aTOM, MOJIEKYJla, XUMHUYECKHUH AIIEMEHT,
IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOJIHAs M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEIIbHAs aTOMHasi U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0Js XMMHMUYECKOIO 3JIEMEHTa B COEIMHEHUHU, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBLHOCTb, CTENEHb OKHUCJIEHUS, XHUMHUYECKas peaklus,
KJIacCU(UKAIUs PEeaKUUil: peakuy COEAMHEHUS, PEaKUUU DPA3JI0KEHUs, PEaKINH 3aMelleHHUs,
peakuuu oOMeHa, 3K30- M ASHAOTEPMUYECKUE PEaKlUu, TEIUIOBOM 3¢ (eKT peakluy, sIpo aTroma,
ANIEKTPOHHBIN CJION aroma, aToMHasi OpOuTalb, paAUyC aToMa, XUMUYecCKas CBA3b, MOJSAPHAS U
HENoJsipHasi KOBaJICHTHAs CBsI3b, MOHHAsl CBSI3b, MOH, KaTHMOH, aHUOH, PacTBOp, MaccoBas J0Jis
BelecTBa (MPOICHTHAs! KOHIICHTPAIIHS) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUECKHX IMOHSATHH M MPUMEHSATh 3TH MOHATUSA INPHU
OTMCAHUU BEUIECTB U UX MPEBpAIlCHU;

® IICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY Ui COCTaBleHUS (OpMyn BELIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIHil;

® ONpe/IETATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWMHApPHBIX COEIMHEHUSIX, CTENEHb OKHUCICHUS
AJIEMEHTOB B OWHApHBIX COEIUHEHUSX, MPUHAJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY KIaccy



coeMHEeHuH 1o ¢GopmynaaMm, BUJ XUMHUYECKONW CBSA3M (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX
COECIMHEHUSIX;

e packpbiBarh cMbIca Ilepuoanueckoro 3axkona JI. 1. MenneneeBa: NeMOHCTPUPOBATH MOHUMAHHUE
NEPUONYECKON 3aBUCUMOCTH CBOWCTB XHMUYECKHUX OJJIEMEHTOB OT HX IIOJIOKEHUS B
Ilepuonuyeckoil cucreMe, 3aKOHOB COXPAHEHUsI MACChI BEIIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKoHa ABOrapo;

® ONIMCHIBATh M XapakTepu3oBarb TabnuuHyio ¢opmy Ileproandeckoil cHCTEMBl XUMHUYECKUX
SIIEMEHTOB: Pa3NIM4aTh MOHATHUS «WIaBHas moarpymma (A-rpynmna)» u «modounas noarpynna (b-
rpyImna)», Majable ¥ OONbIINe MepUo/bl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B Talnuie
«llepuonnueckass cucrema xumudyeckux odnemeHtoB Jl. M. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX AIIEMEHTOB (COCTaB | 3apsij Apa, 00Iee Yhcio
AJIEKTPOHOB U PACIPEEICHNE UX 10 JEKTPOHHBIM CIIOSIM);

® KJ1acCU(UIIMPOBATH XUMHUECKUE DJIEMEHThI, HEOPTaHMUECKHE BEIECTBA, XUMHUECKUE PeaKuu (1o
YHCITY M COCTABY YYaCTBYIOIIMX B pEaKIMH BEUIECTB, IO TeIIoBoMY 3 deKTy);

® XapaKTepHu30BaTh (OMHCHIBaTh) OOIIME XWMHYECKHE CBOICTBAa BEIIECTB pa3IMYHBIX KJIAcCOB,
NOATBEPIKAAsl ONKUCAHUE MTPUMEPAMU MOJIEKY/ISIPHBIX YpaBHEHUN COOTBETCTBYIOLUIMX XUMHYECKUX
peakuui;

® [IPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOIO COCTaBa, BO3MOXKHOCTH
IIPOTEKAHUSI XUMUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

® BEIYNCIIATh OTHOCHUTEIBHYK0 MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa 1O (OopMylle COEAMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKON peaKIuy;

® [I[PUMEHATH OCHOBHBIE OIlEpalMy MBICIUTEIbHOM IEATEIbHOCTH — AHAJINW3 M CHHTE3, CPAaBHEHHE,
00o001IeHne, CHCTeMaTU3aInio, KIacCu(UKAIUIO, BRISABICHHE MPUYNHHO-CIICACTBEHHBIX CBSI3EH —
JUISL U3y4EHUs CBOMCTB BELIECTB M XMMMUYECKUX pEaKUUl, €CTECTBEHHO-HAyYHbIE€ METOJbI
MO3HAHUS — HAOJII0/IeHUE, U3MEPEHUE, MOIETUPOBAHHUE, SKCIIEPUMEHT (peajibHbI U MBICICHHBIN);

e CJIEJIOBATH IIPAaBUJIaM MOJIb30BaHU XUMUYECKON MOCY0M 1 1a00paTOPHBIM 000pYAOBaHUEM, a TAKKE
npaBwiaM oOOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMH 110 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB IO IOJIYYEHHIO M COOMpAHHMIO Ia3000pa3HbIX BEIIECTB
(Bomopoma M KHCIOpOJA), IMPUTOTOBIEHUIO PAcCTBOPOB C OIpENeIEHHOW MaccOBOM JAoiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBaTb MW IPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI 10
pacro3HaBaHUIO pAacTBOPOB IIENOYEH UM KHUCIOT C TIOMOIIbIO HMHJIUKAaTOpoB (JIaKMYC,
(beHondTanen, METHIOPaHK U IpyTue).

K xoHny oOydenust B 9 kiacce mpeaMeTHbIE Pe3ylnbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh

c(OpMUPOBAHHOCTH Y OOYJarOIIUXCSl YMEHUI:

® PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSITUNA: XMMHUYECKHUI 3JIEMEHT, aTOM, MOJIeKyJa, HOH,
KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAIECHTHOCTD, JJIEKTPOOTPHULIATEIBHOCTD,
CTENeHb OKUCIJICHUS, XUMUYECKasl peaKkiusi, XUMHUUECKasl CBsI3b, TEMJI0BON 3 (PEKT peakiuu, MoJb,
MOJISIpHBI OOBEM, pPacTBOp, DIEKTPOIMTHI, HEIIEKTPOJIUTHI, DIEKTPOIUTUYECKAs AUCCOLHAIIMS,
peakluy MOHHOTO OOMEHa, KaTrajlu3aTop, XMMHYECKOe paBHOBECUE, 0OpaTHMble M HEOOpaTuMble
peaKkIuy, OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUHU, OKACIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAaHOBJIEHUE, aJUIOTPONus, aM(pOTEpHOCTb, XHMHYECKasi CBs3b (KOBaJIEHTHas, HWOHHas,
MeTaJJIn4yecKas ), KpucTauinyeckasi peiéTka, Koppo3us METalioB, CILUIaBbl, CKOPOCTh XMMHUYECKON
peakuuu, npenenbHo qonycrumas konnentpanus [IJIK BemecTsa;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHSATHH M MPUMEHSATh 3TH MOHATUSA IMPHU
ONMCAHUU BEUIECTB U UX MPEBpaIlCHU;

® IICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHUS (OpMyn BELIECTB M ypaBHEHUI
XAMHYECKUX PEaKIINil;

® ONIPENIEATh BAJECHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHMX JJIEMEHTOB B COEIWHEHMSX
pPa3IMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY KJIACCY COEAMHEHUH 10
dbopmynaM, BUJ XUMUYECKON CBSI3U (KOBaJ€HTHAs, MOHHAsA, METAIJIMYEcKas) B HEOPraHMYECKHX



COCIAMHEHUX, 3apsi] HMOHA 10 XMMHUYECKOH Qopmyse, xapakTep Cpelbl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHUN, TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOIO BELIECTBA;

e packpeiBarb cmblci Ilepuonmnueckoro 3axoHa JI. WM. MeHnngeneeBa M IE€MOHCTPUPOBATH €TI0
NOHMMaHME: ONKCHIBATH W XapakTepu3oBaTh TabnmuuHyio (opmy Ilepuognueckoit cuctemsbl
XUMHYECKUX SJIEMEHTOB: pa3jivyaTh MOHATUS «IVIaBHas moarpynna (A-rpynmna)» U «1oOoyHas
noarpynna (b-rpymma)», Manble W OOJbIINME MEPUOIBl, COOTHOCHUTh O003HAYCHHS, KOTOPHIC
UMEIOTCS B MEPHOIUYECKOW TabjiHile, C YHCIOBBIMH XapaKTEPHUCTUKAMH CTPOSHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsiz Aapa, o0IIee YHCIIO IEKTPOHOB U paclpeieieHue X 1o
AIIEKTPOHHBIM CIIOSIM), OOBSACHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB M MX
COEIMHEHUH B Ipe/iesaX MajblX IEPUOOB U ITIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

® KI1acCU(UIIMPOBATH XUMHUECKUE JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMUYECKHE Peakuu (1o
YHUCIY M COCTaBY yYaCTBYIOIIMX B PEAKIUHM BELIECTB, MO TEIUIOBOMY 3((}eKTy, M0 U3MEHEHHUIO
CTENIEHEW OKUCIIEHUSI XUMUUECKHUX JIEMEHTOB);

® XapaKTepHu30BaTh (OMUCHIBATh) OOIMME W CHeuu(UYECKHe XUMHUYECKHE CBOHCTBA MPOCTBIX H
CJIOKHBIX BEILECTB, MOATBEPKAasl ONMCAHUE NPUMEpPAMHU MOJEKYISPHBIX U HOHHBIX YPaBHEHMI
COOTBETCTBYIOLIMX XMMHUECKUX PEAKLHil;

® COCTABJISATh YPABHEHMSI AIEKTPOJUTHUECKOM AMCCOIMAMM KUCJIOT, LIeJIoUell M Cojel, MOoJHbIe U
COKpallEHHbIE yYpaBHEHUS DPEAKIM MOHHOrO OOMEHa, ypaBHEHHUs peakLui, MOATBEPKIAIOLINX
CYLIECTBOBAHHE F€HETUYECKON CBSA3HM MEXAY BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

® PACKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCa STHX PeaKlni;

® IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH HPOTEKAHUS
XUMHUUYECKHUX MIPEBPALICHUM B pa3IMUHbIX YCIOBUSIX;

® BBIUMCIISITH OTHOCUTEJBHYIO MOJIEKYISPHYI0O M MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIeMEHTa 1O (opMmyine COETUHEHHs, MACCOBYIO JOJNIO BEIIECTBA B pPAacTBOPE,
IIPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUUECKON peaKIuy;

e cOOMIONATh MpaBwiia MOIb30BAHUS XUMUYECKOW MOCYI0H U J1a00paTOpHBIM 000PYIOBAaHHEM, a TAKKe
IpaBwia OOpalleHUs] C BEIIECTBAMM B COOTBETCTBUM C HMHCTPYKUUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB IO IOJIYYEHHIO M COOMpAHHMIO Ia3000pa3HbIX BEIIECTB
(aMMHMaKa 1 yIJIeKUcsIoro rasa);

® IPOBOJIUTH PEAKIIMH, MOATBEPKAAIOIINE KaU€CTBEHHBIN COCTAaB Pa3jMYHbIX BEUIECTB: pPacllO3HABaTh
OTNBITHBIM TyTEM XJOPUA-, OpOMHUI-, HWOIUI-, KapOoHar-, d¢ocdar-, cumukar-, cyiabdar-,
TUIPOKCHU/I-UOHBI, KATUOHBI aMMOHMSI 1 MOHBI U3yYEHHBIX METAJUIOB, PUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® IPUMEHATH OCHOBHBIE OMNEpPAllMU MBICIMTEIbHOW AEATEIbHOCTH — aHajJu3 U CHUHTE3, CPaBHEHHE,
0000111eHNe, CUCTEMATU3alliI0, BBISIBIEHWE NPUYUHHO-CIEACTBEHHBIX CBSI3€H — M U3Y4YEHHUS
CBOMCTB BEUIECTB M XUMHUYECKHUX pEaKluil, €CTeCTBEHHO-HAyYyHble METOAbl TO3HAHUS —
HaOIOIeHne, U3MEpEeHHe, MOJENIUPOBAHHME, OSKCIEPUMEHT (peaJibHblii UM MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HaumeHnoBaHue pa3ieJioB M TeM MPOrpaMMbl Konrpoasnble | IIpakrnyeckue
n/n Bcero o0pa3oBare/ibHbIE pecypchl
padoTsI padoTsI
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE MOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3ZHAHUS U 5 5 bu6muotexa [IOK
' MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bubmuoreka [IOK
1.2 BemecrBa
H 1 XHUMITIECKHE PeaKtitd 15 1 https://m.edsoo.ru/7f41837¢c
Hroro no pa3aeny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe 14 HEOPraHUYeCKUX BeleCT
bubmuoreka [IOK
2.1 Bosayx. Kucnopox. I1o € 00 oxcuja
AYX. BACIOPOL AT Kemax 6 https://m.edsoo.ru/7f41837c
but6moreka [IOK
2.2 Bonopon.Ilonsarue o kuciaorax u co
HOPOL JoTax 1 comix 8 1 https://m.edsoo.ru/7f41837c
but6moreka [IOK
2.3 Bopa. PactBopsl. [TousitTre 00 0CHOBaHUAX
g p 5 1 1 https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnuorexa [{OK
' COEIMHEHNUN https://m.edsoo.ru/7f41837¢c
Hroro no pazueny 30

Pa3nen 3. [lepuoguyvecknii 3akoH u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB Jl. U. MenneneeBa. CTpoeHune aToMoB. XMMH4YeCKas

cBa3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

3.1

Ilepuoanueckuit 3akoH u Ilepuonnueckas
CHCTEMa XMMHYECKHUX 31eMeHToB /. H.

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



https://m.edsoo.ru/7f41837c
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MenneneeBa. CTpoeHue aroma

3.9 Xumuueckas cBsizb. OKHUCIUTEILHO- g 1 bubmuoreka [IOK
' BOCCTaHOBHUTEJIBHBIC PEAKIIHH https://m.edso00.ru/7f41837c
JToro 1o pasien 15 bub6moreka [IOK
PasAeILy https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorera LHOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
9 KUIACC
KonunuecTBo yacoB
Ne JJyieKTpOHHBIE (HU(PPOBHIE)
HaumMeHnoBaHuMe pa3aesioB M TeM MPOTPaMMbI Kontpoabhnbie | IlpakTuyeckue
n/n Bceero o0pa3oBare/ibHbIE PecypChl
padoTsI padoTsI
Pa3nen 1. BemecTtBo M XMMH4ecKHe peaKkInu
11 [ToBTOpeHue u yriryOieHne 3HaHUH OCHOBHBIX 5 1 bubnuotexa [IOK
' paszienoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmuorexa [{OK
' peaxiuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTUYECKAS TUCCOIIUAIIHSL. 8 1 1 bubmoteka [JOK
' XHUMHUYECKHE PEAKIIMK B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasnes 2. HemeTasuibl 4 MX cOeIMHEHMSI
2.1 OO61mas xapakTepuCTHKAa XUMHUECKHX 4 1 bubamorexa LIOK

https://m.edsoo.ru/7f41a636
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anemeHToB VIIA-rpynmsl. ["asiorenst

OO0m1as XxapakTepuCTUKa XUMHUYECKHUX

but6moreka [IOK

2.2 anemeHToB VIA-rpynnel. Cepa u eé 6 httos://m.edsoo.ru/7f41a636
COCIMHCHUS o '
OO01as XxapakTepuCTUKAa XUMUYECKUX
bub6moreka [IOK
2.3 snemMeHToB VA-rpymnmsl. A30t, pocdop u ux 7 htts://m.edsoo.ru/7fA1a636
COCIMHCHUS T '
OO1mast XapaKTepPUCTHKA XMMUYECKHX
. bubmuoreka [IOK
24 aneMeHToB |V A-Tpymibl. Yiiepon U KpeMHUM 1 8 htts://m.edsoo.ru/7f41a636
UX COCTMHEHUS T '
Uroro mo pazneny 25
Pa3nen 3. Mera/uibl M X COeIMHEHUS
3.1 OO0miue cBOMCTBa METAIIIOB 4 ngjﬁ:jﬁ;ggﬁ £41636
3.2 Baxkneime MeTaiuibl 1 UX COEAUHEHUS 16 Eggggﬁ}fﬁ;ggﬁfﬂw%
Hroro mo paznery 20
Paznen 4. XumMus ¥ OKpyXKaoIas cpega
4.1 BeriectBa 1 MaTepHaiibl B )KH3HH YEJIOBEKa 3 bubmmorexa [TOK
' https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KUIACC
DJIeKTPOHHbIE
Ne OBbIC
Tema ypoka Bcero WHppOBLI
n/n lara o0pa3oBare/ibHbIE
4acoB
pecypcsl
1 [Ipenmer xumuu. Posib XuMuu B KU3HU 1 04.09.23 bu6mmoreka [IOK
yenoBeka. Tena u BemecTa o https://m.edsoo.ru/ff0d210c
bub6mmoreka [IOK
2 I1 1 08.09.23
OHSITHE O METOJIaX MMO3HAHUS B XUMUU httos://m.edsoo.ru/f0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna paboTsl B
3 naboparopuu ¥ MpUEMBI 0OpaIeHus ¢ 1 11.09.23 bubmorexa [JOK
patop P part o https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM 000PYIOBAHUEM)
YucTeie BemecTBa U cMecu. CriocoObl bubaunoreka [IOK
4 . 1 15.09.23
pa3zaeiieHusl cMecen https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas pabora Ne 2 «Paznenenue cmeceit 1 18.09.23 bubnuoreka [IOK
(Ha MpUMepe OYUCTKH ITOBAPEHHOM COJIH )» o https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 A 1 22.09.23
TOMBI L MOTCIIE https://m.edsoo.ru/ff0d2a6¢c
XUMUYECKUE YIEMEHTBI. 3HAKHU (CUMBOJIBI) bubnuorexa [IOK
7 1 25.09.23
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IT 1 29.09.23
POCTHIE 1 GHOXHBIC BEHIEoTRA https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 A - 1 01.10.23
TOMHOMOIICKIEPHOS yHEHHE https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB. Bu6 10K
noIMoTeKa
1 X .B 1 06.10.23
0 uMuueckas ¢popmyrna. BareHTHOCTE aTOMOB httos://m.edsoo.ru/ffod2eae
XUMHUYECKHUX JIEMEHTOB
OtHocuTenpHas aToMHas Macca. OTHOCUTENbHAS bubnuorexa [{OK
11 1 09.10.23
MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XMMUYECKOTO 3JIEMEHTA B 1 13.10.23 bubnuoreka [IOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 Ki . Mons. M 1 16.10.23
onu4ecTBo BerecTBa. Monbk. MomnsipHast Macca httos://m.edsoo.ru/Ff0d5230
14 DuU3NYECKNEe U XUMHYECKHE SIBJICHHUS. 1 90.10.23 bubmuoreka [JOK
XuUMHUUYECKask peakLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS XUMUYECKUX bubnuoreka [JOK
15 . 1 23.10.23
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BELLIECTB. 1 27.10.23 | bubmuoreka [IOK



https://m.edsoo.ru/ff0d210c
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XUMHYECKHE YPAaBHEHUS

https://m.edsoo.ru/ff0d3b88

Brraucnenus KOJIN4YE€CTBA, MaCChl BEIIICCTBA I10

bu6moreka [IOK

17 06.11.23
YPAaBHEHUSM XUMUYECKUX PEaKIUi https://m.edsoo0.ru/ff0d5708
Knaccudukanys XuMA4ecKiX peakiuit
18 (coenuHeHus, pa3oXKEHUs, 3aMEIICHHS 10.11.23 bubmorexa LHOK
s ds ’ - ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
bu6mmoreka [IOK
i 13.11.23
19 O06o001IeHre U CUCTEMaTU3alMsl 3HAHUI httos://m.edsoo.ru/f0d40cA
KontpomnsHas padorta Nel o Teme «BemecTBa u bubmuotexa [IOK
20 17.11.23
XUMHYECKHE PEAKLIMN» https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB Bo3ayxa.
21 KI/IC?‘I}(I)XO — DIIEMEHT U IIPOCTOC BeﬂyeXCTBO 20.11.23 bubmmorexa [IOK
poA P - ' o https://m.edsoo.ru/ff0d448e
O30H
duznyecKrue U XUMHIECKHE CBONCTBA Eubs 10K
HOJIMOTCKA
22 . 24.11.23
KHCJIOpoza (peaKIMu OKUCIICHHS, TOPCHHE) https://m.edsoo.ru/f0d4614
ITonsiTHE 00 OKCHOAX
23 CriocoObI MOTy4YeHHs KHCIIOPO/ia B JIA0OpaTopuu 271123 bubmmotexa [JOK
Y NMPOMBINLIEHHOCTH. [IpruMeHeHre kucmopoaa o https://m.edsoo.ru/ff0d497a
TernoBoi 3 PeKT XUMUIESCKON PEAKITHH,
24 MOHATHE O TCPMOXHUMHYECCKOM YpaBHEHHH, DK30- 01.12.23 bubmorexa [JOK
P P ’ o https://m.edso0.ru/ff0d4790
U DHJIOTEPMHUYCCKHUX PEAKITUIX
o5 ToruBo (He(dTh, yroib U MeTaH). 3arps3HeHne 04.12.23 bubmuotexa [IOK
BO3/IyXa, CIIOCOOBI €r0 MPEI0TBPAILCHHUS o https://m.edsoo.ru/ff0d4c4a
[Tpaktuueckas padora Ne 3 o Teme
26 «ITomyueHnne u coOMpaHUE KUCIOPO/IA, U3yUYCHHE 08.12.23 bubmorexa [JOK
yqu p poa, H3yH o https://m.edsoo.ru/ff0d4ae2
€ro CBOMCTB»
97 Bonopon — anemeHT U mpocToe BEIEeCTBO. 11.12.23 bu6moreka [IOK
HaxoxieHue B IpUpojIe o https://m.edsoo.ru/ff0d4dd0
28 PuU3NYECKre U XUMHYECKHE CBOMCTBA BOJIOPOIA. 15.12.93 bubnuoreka [{OK
[IprMeHenue BOaOpoaa o https://m.edsoo.ru/ff0d4dd0
bub6moreka [IOK
29 IT 18.12.23
OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
30 22.12.23
Crioco6bl nosydeHus Bogopoa B 1adoparopuu https://m.edsoo.ru/ff0dAddo
[Tpaktuyeckas padora Ne 4 o Teme
31 «ITonydeHue u coOMpaHre BOAOPOIA, H3yUCHHE 25.12.23 bubmorexa LOK
yqv p FIOPOAd, U3y o https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
N bubmuoreka [JOK
32 M 7| . A 29.12.23
OJISIPHBIN 00bEM Tra30B. 3aKOH ABOTaapo httos://m.edsoo.ru/ffod542
33 Brrunciienus o0b€Ma, KOJIMUECTBA BEIIECTBA 12.01.24 | bubmmoreka [IOK
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rasa o ero H3BECTHOMY KOJINYECTBY BEIIEeCTBA
WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB T'a30B 110 YPaBHEHHIO

bubaunoreka [IOK

4 & 15.01.24
3 peakuuu H\a: OCHOBE 3aKOHA 00BEMHBIX httos://m.edsoo.ru/f0d5708
OTHOIIIEHUH Ta30B
bubaunoreka [IOK
D % 19.01.24
35 M3UYCCKHUE U XUMUYCCKHE CBOKWCTBA BOIBI httos://m.edsoo.ru/ff0d587a
bubaunoreka I[IOK
i. 22.01.24
36 CocraB ocHoBanuii. [lonsaTre 06 nHAMKATOpaXx https://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. HachlienHbie u
37 Heli[acm epHHLIe paCTBo Bl MaICuCOBaH oJIst 26.01.24 bubmorera HOK
m P P A o https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacTBOPE
[Tpaktuueckas padora Ne 5 mo Teme
38 «ITpuroroBieHue pacTBOPOB ¢ ONpeACIEHHON 29.01.24 bubmorexa [JOK
P N . p p peA R https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIIECTBAY
39 KontponpHas padora Ne2 no teme «Kucnopoz. 02.02.24 bubnuotexa LIOK
Bomopon. Boga» o https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKALINS, 05.02.24 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHue 1 XUMHUYECKUE CBOMCTBA 09.02.24 bubnuoreka [JOK
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB o https://m.edsoo.ru/ff0d664e
42 OcHOBaHUS: COCTaB, KIacCU(pHUKAIIHS, 12.02.24 bu6mmoreka [IOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0d67ca
bub6moreka [IOK
7 7| 16.02.24
43 [TonyueHue 1 XUMUYECKUE CBOMCTBA OCHOBAHUH https://m.edsoo.ru/ffod67ca
44 Kucnotsr: cocras, knaccudukanms, 10.02.24 bubmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bubmoreka [IOK
45 IT 7| 23.02.24
ONTy4yeHHUE U XUMUYECKUE CBOWCTBA KUCIOT https://m.edsoo.ru/ffodfee?
46 Conu (cpeanue): HOMEHKIIaTypa, CIIoCOObI 26.02.24 bubnuoreka [IOK
TOJTy9YEHHsI, XAMUYECKHE CBOWCTBA o https://m.eds00.ru/00ad9474
[TpaxkTrueckas padota Ne 6. Pemenue
47 AKCTICPUMEHTATBHBIX 3a7a4 1o TeMe «OCHOBHBIC 01.03.24 bubmorexa [JOK
P A . T https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKHUX COCAMHCHHID)
48 ['eHeTH4eCKast CBSI3b MEXKIy KJIaccaMu 04.03.24 bubaunoreka [IOK
HEOPraHUYECKUX COEAMHEHUI o https://m.eds00.ru/00ad9a50
bubaunoreka [IOK
4 7| 11.03.24
9 O0001IEHNE ¥ cUCTEMATU3ALMS 3HAHUI httos://m.edsoo.ru/00adach?
50 KontponpsHas pabora Ne3 no teme "OcHoBHBIE 15.03.24 bubnuoreka [JOK

KJIACChI HEOPTAaHUYECKUX COCTMHEHHM"

https://m.edsoo.ru/00ad9ela
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HCpBBIe IIOIIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XHUMHUYCCKHUX

bubaunoreka [IOK
. 25.03.24
51 anemeHTOB. [loHATHE O TpyNMmax CXOMHBIX https://m.edsoo.ru/00adoffa
SJIEMEHTOB
ITepuoguueckuii 3axkoH u Ilepunognueckas
P P bubaunoreka I[IOK
52 cHUCcTeMa XMMHUYECKHX 3nemMeHToB []. M. 29.03.24
https://m.edsoo.ru/00ada52c
Meuneneesa
bubaunoreka I[IOK
53 I1 01.04.24
CPHOJBL, TPYIIIBL, HOATPYIIBL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIIEP. 05.04.24 bubmorexa [JOK
W30Tomnbl o https://m.edsoo.ru/00ada342
CrtpoeHnue 3IIeKTPOHHBIX 000J0YEK aTOMOB Eubs 10K
nOIMoTeKa
55 11 7| . N 08.04.24
anemeHToB [leproanueckoii cuctemsr ] htts://m.edsoo.ru/00adaghe
Menneneena
XapakTeprucTuKa XHMHUYECKOTO AIIEMEHTA 10 €T0 Eubs 1OK
noIoTexa
56 II 7 .. 12.04.24
nosioxkeHuto B [lepuonudeckoit cucreme [ httos://m.edsoo.ru/00adag24
Menneneena
3navyenue [leproanueckoro 3aKkoHa Jijist Euts 1IOK
noIoTeKa
57 J. N M 15.04.24
p agBHTm fIayKH M IpAKTHKH. ]1 cHenees https://m.edsoo.ru/00ada96e
— Y4€HBIH, Iearor U rpakIaHuH
DICKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYCCKUX bubaunoreka [IOK
58 19.04.24
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHasg xuMuueckas CBI3b 22.04.24 Bubmorexa [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 K 26.04.24
OBAJICHTHAS TIOJISIPHAS XUMHUYECKas CBA3b htts://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 K 29.04.24
OBAJICHTHAS HETIOJSIPHAS XHMHYECKas CBA3b httos://m.edsoo.ru/00adaab
bu6moreka [IOK
62 03.05.24
Crene, oKHCIeHHS https://m.edsoo.ru/00adae28
bub6moreka [IOK
63 O - 06.05.24
KHCJTUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU htts://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 O 10.05.24
KHCTHTEIH 1 BOCCTAHOBITEIH https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 o reme «CtpoeHue 13.05.24 bubnuoreka [JOK
aromMa. XUMUYECKasl CBSI3b) R https://m.eds00.ru/00adb486
bubaunoreka [IOK
66 1 17.05.24
O00011eHNE U CHUCTEMATH3aIMs 3HAHUH htts://m.edsoo.ru/00adb33c
bubaunoreka [IOK
67 00600 7| 20.05.24
OOTHEHHIE I CHCTEMATHSAII SHATHH https://m.edsoo.ru/00ad9cb?2
68 O0001IEHNE U cCUCTEMATH3ALUS 3HAHUI 24.05.24 | bubmuoreka [JOK
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9 KUIIACC

JJIeKTPOHHbIE
Ne
n/n Tewma ypoxa Bcero :)I;I:a[;((;i:fenbﬂble
pecypcsl
1 IIepunonnueckuii 3akoH. [lepuonnueckas cucrema 1 bubnuoreka [IOK
xuMudeckux sneMmeHToB . 1. Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUECKHUX 1 bubmuotexa [IOK
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edso00.ru/00adb6b6
3 Krnaccudukaius 1 HOMEHKIaTypa HEOPTaHUIECKUX 1 bubmorexa [JOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCKoi CBSI3U U TUITBI KPUCTATUITMUECKUX 1 bu6mmoreka [IOK
peImEToK https://m.edsoo.ru/00adbac6
5 Kontponwshas padora Nel o teme «IloBTOpenue u 1
yIi1yOJieHHe 3HaHUW OCHOBHBIX Pa3/esioB Kypca 8 Kiaccay
6 Kinaccudukanus XuMAYeCKUX peakiuil Mo pa3audHbIM 1 bubnuorexa [IOK
MpU3HaAKaM https://m.edsoo.ru/00adbch0
7 [TonsiTue o ckopoctn xumuyeckon peakuuu. [lonstue o 1 bubnuoreka [IOK
TOMOTEHHBIX U T€TEPOrE€HHBIX PEaAKIUAX https://m.edsoo.ru/00adbe9a
[TonsaTHe 0 XMMHYECKOM paBHOBeCHUU. DAKTOPBIL,
8 BIIUSIONINE HA CKOPOCTh XUMUUYECKON PEaKIuu U 1 bubmmorexa [JOK
TOJIOKEHNE XMMUYECKOTO PABHOBECHUS hitps://m.edsoo.r/00adc28e
9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 bubmmorexa [JOK
https://m.edsoo.ru/00adcade
10 Teopus anexkrponutnueckoit auccounanuu. CuiabHbe U 1 bubmuotexa [IOK
cia0ble PIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
. bubmuoreka [{OK
1 Hontsie ypapHetits peaxiiit 1 https://m.edsog.SJ/OOaddMS
12 XHUMHUYECKHE CBOMCTBA KUCIOT M OCHOBAaHWM B CBETE 1 bubaunoreka [IOK
MIPEACTABICHHUH 00 AIIEKTPOIUTUYECKON AUCCOMAIIIT https://m.edsoo.ru/00add5d8
13 XuMUYecKre CBOWMCTBA COJIEH B CBETE MPEACTaBICHUIA 00 1 bubmuoteka [IOK
AIEKTPOITUTUYECKON TUCCOIHAIIN https://m.edsoo.ru/00add8b2
14 [TonsiTre o rugponuse conet 1 ngjﬁgngjogzi 0addoda
15 O0001IeHEe M CUCTEMATH3AIAS SHAHUHA 1 Eggjﬁ?ggj{)gg% 0addd12
16 [IpaxTnueckas padorta Ne 1. «Pemenue 1 bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33a4) https://m.edsoo.ru/00addbfa
17 KonTponbHas pabota Ne2 no Teme «DJeKTpoIuTHYeCKast 1 bubnuoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

JUCCOITHAITUS. XUMUUYECKUE PEAKIIUU B PACTBOPAX)»

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

18 OO01mmas xapaKTepUCTHUKA TaIOTeHOB. XUMUYECKUE bubmuotexa [IOK
CBOICTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, bub6mmoreka [IOK
IIOJIy4€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTrueckas padora Ne 2 o teme «llomydenue conssHOM bubmotexa [JOK
KHUCJIOTBI, U3y4EHUE €€ CBONCTBY https://m.edsoo.ru/00ade348
21 Beruncrnenus no ypaBHEHUAM XUMHUYECKUX PEAKIUH, €CIIH bubnuoreka [JOK
OJIMH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubaunoreka I[IOK
22 OO6mmas xapakrepucTuka meMeHToB VIA-rpymisn
H P P 124 https://m.edsoo.ru/00ade64a
93 AnnorpornHbie MoaupuKauu cepbl. Haxoxnenue cepsl u bubmotexa [JOK
€€ COEIMHEHMI B IpUpoe. XUMUYECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoopo, cTpoeHue, PU3NICCKUE U XUMUICCKUE bubmuotexa [IOK
CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxcuppl cepol. CepHas kucnorta, Gu3ndeckue u bubmuotexa [IOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKIiu, JeKaIie B OCHOBE
26 MIPOMBIIIIEHHOTO CII0C00a MOMyYeHUs! CEPHOM KUCIIOTHI. bubnuorexa [IOK
XHUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl https://m.edsoo.ru/00adec8a
COCTMHEHUSIMH CEPBI
27 Brruncnenme MaccoBoii JOJU BBIXO/A MIPOAYKTA PEAKIIHH bubamorexa LIOK
POAYKTAP https://m.edsoo.ru/00adec8a
OO1m1ast xapaKTepUCTHKA 3IEMEHTOB VA-rpynmsbl. A30T,
28 acTIpOoCTpaHEeHUe B IPUPOJE, (PU3NUECKUE U XUMHUECKHE bubamorexa [IOK
p Up p PHPOAE, https://m.edsoo.ru/00adeeab
CBOICTBa
29 AmMHaKk, ero gpusnueckue U XMMHYeCKHe CBOMCTBA, bubmuotexa [IOK
[IOJIy4€HHUE U IPUMEHEHHE https://m.eds00.ru/00adf004
30 [IpaxTrueckas padota Ne 3 o reme «llonydyenue bubmuotexa [IOK
aMMHAaKa, U3y4YCHHUE €ro CBOMCTBY» https://m.edsoo.ru/00adf180
31 A3oTHas kucnorta, e€ Gpu3nyecKue U XMUMUYECKHEe CBOMCTBA butnmorexa LHOK
’ https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHMSI B KAUECTBE
32 MUHEPATBHBIX yI0OpeHUH. XUMHUUECKOE 3arpsi3HEHIE brbmorexa [JOK
P . YROOP ’ P https://m.edso0.ru/00adf518
OKpY’Karollel cpeibl COEAUHEHUSAMH a30Ta
33 ®docdop. Oxcna pocdopa (V) u pochopHas kucnora, bubmoteka [JOK
¢u3nyeckue 1 XMMUYECKHUE CBOMCTBA, IOJTyYeHHE https://m.edso0.ru/00adf68a
34 Hcnonb3oBanue pocdaroB B kKauecTBE MUHEPATBHBIX bubnuoreka [JOK

ynoOpeHuii. 3arpsi3HeHUE TPUPOIHOMN cpenbl pochaTramu

https://m.edsoo.ru/00adfc20
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VYriiepon, pacipocTpaHeHue B IPUPOE, (GU3NIECKUE U

bubaunoreka [IOK

35
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepoaa, ux GpuzndecKkue u XuMUIeCKue

. bubmotexa [JOK
36 CBOMCTBA. DKOJOTHUYECKUE MPOOJIEMBI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcugom yriepona (1V)
37 VYrojpHast KUCIIOTa U €€ COJIN bubmorexa [IOK
https://m.edsoo.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue

38 JIEKACIIOrOo Tra3a. KauecTBeHHas peakiiys Ha KapOoHar- bubmorexa [IOK
. | ' P P https://m.edso0.ru/00ae027e
HOH

39 [lepBoHauanbpHBIE MOHATHS 00 OPraHUYECKUX BELLECTBAX bubmuotexa [IOK
KaK O COEIMHEHHUSIX YITIepoa https://m.edsoo.ru/00ae054e

40 KpeMunii u ero coenuHeHus bubmmorexa [OK

P & https://m.edsoo.ru/00ae080a
[IpaxTueckas padora Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 3a4a4 110 TeMe «Bakaelmmue bubnnorexa LHOK
P https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COECIUHEHMUS»

4 KonTponbhas padora Ne3 o Teme «BaxHeiinme bubnuoreka [JOK
HEMETAJUILI U UX COCTUHEHUI) https://m.edsoo.ru/00ae0el18
OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX AIIEMEHTOB —

43 METAIOB. MeTaaandecKkas CBsI3b U METAIUINYECKas bu6mmoreka [IOK
KpUCTAJIIMYecKas pemeTka. Pu3ndecKue CBOMCTBa https://m.edsoo.ru/00ae103e
METAJIJIOB

44 XUMUYECKHE CBOMCTBA METAJNIOB. DIEKTPOXUMUIECKUIT bu6mmoreka [IOK
PN HAPSKEHUM METAJIOB https://m.eds00.ru/00ae1156
O6mue cnoco6s! monyyeHus: MmetaioB. CIiiaBbl.

45 Brruncienus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIAI, €CIU bubmorexa LOK

yp PEAKIHH, https://m.edso0.ru/00ae1156
OJIMH M3 PEareHTOB COACPKUT MPUMECU
46 IToHsaTHE O KOPPO3UH METAIIIIOB bubmorexa LOK
PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK

47 €JIOYHBIE METAJIJIbI
m https://m.edsoo.ru/00ael4b?2

48 OKCHUIBI U THAPOKCUILI HATPUS U KaJIUA bubmmorexa [OK

A AP . p https://m.edsoo.ru/00ael4b?2

49 [IlenouHO3€MENBHBIE METAIIIBI — KAJIBIUA U MAarHUN brbmorexa [JOK

https://m.edsoo.ru/00ae15e8

50 Baxuelinme coenuHEHNS KaJIbIUI bubmorexa LOK

https://m.edsoo.ru/00ae15e8

51 O00011IeHIE U CUCTEMATU3ALMS 3HAHUI

52 XKéctrkocTh BOIBI M CIOCOOBI €€ yCTpaHEHUS bubnuorexa [{OK
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53 [Tpaktrueckas padora Ne 6 mo Teme "JKECTKOCTH BOBI U 1 bubmoreka [JOK
MeTofbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmotexa [JOK
>4 Auiomuni 1 https://m.edsoo.ru/00aelc64
. bu6mmoreka [IOK
55 AMdoTepHbIe CBOMCTBA OKCHJIA U THAPOKCHIA 1 httos://m.edsoo.ru/00ae1c64
bu6mmoreka [IOK
56 HKeneso 1 https://m.edsoo.ru/00ae1d86
bubaunoreka I[IOK
7 1 1 1
5 Oxcuibl, TUAPOKCH B U coiu xene3a (1) u sxenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMATU3aLMs 3HAHUH 1
[IpaxTueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a4a4 110 TeMe «Bakaelmmue 1 bubmmorexa [OK
p A https://m.edsoo.ru/00ae3de8
METaJUIbl ¥ UX COEIUHEHUS))
Beruncnenus mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHA, €CITH
60 OJIMH W3 PEareHTOB JIaH B U30BITKE WU COACPIKUT 1 bubmuotexa [IOK
npuMecu. BrlunciieHns MaccOBOM 101U BBIXOAA TPOYKTA https://m.edsoo.ru/00ael750
peakuuu
61 O0001IeHNEe U CUCTEMATU3aLMs 3HAHUH 1
62 Kontponwshas padora Ned o teme «Baxkneiire MeTasibl 1
U UX COEOUHEHU)
63 BemecTBa 1 MaTeprabl B IIOBCEIHEBHON KU3HHU YEJIOBEKA 1 bubmmorexa [OK
B p a https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE OK aroIeu cpeasl 1 bubmmorexa [OK
p Py Aot pedt https://m.edsoo.ru/00ae4270
65 Ponp XUMUH B PEIIEHNH DKOJIOTHYECKUX IPOOIIEM 1 bubnmorexa [IOK
p p https://m.edso00.ru/00ae4270
. bub6moreka [IOK
66 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
67 7 1
O00011IeHIE U CUCTEMATU3aLUs 3HAHUI htts://m.edsoo.ru/00adb33c
. bu6mmoreka [IOK
68 O000111eHE ¥ CUCTEMATU3als 3HAHUI 1 htts://m.edsoo.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJIMYECKOE OBECHEYUEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
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YPOK XAMUD
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http://www  alhimik.ru  Bcepoccuiickass — oauMmnHaza  [IKOJIBHUKOB 10  XHMHH
http://chem.rusolymp.ru Opranudeckass XUMHUS: DJICKTPOHHBIH YYeOHHK JJIS CpenHei
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