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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o XMMuM Ha ypOBHE OCHOBHOTI'O 00IIEro 0Opa3oBaHUs COCTaBJIE€HA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO
obmrero oopaszoBanus, npeacrasieHHbx B DI'OC 00O, a Taxxe Ha OCHOBE (enepatbHOI
paboueil mporpaMMbl BOCIIUTaHUA U ¢ yYETOM KOHLEIIMU IPENojaBaHusl yueOHOro rpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoin @enepamnm.

[TporpaMma o XumMuM Ia€T MPEACTABICHUE O IENSIX, OOIICH CTpaTeruu O0yICHHSI,
BOCIIUTAHMS U PAa3BUTHUS O0YJAIOIINXCS CPEACTBAMHU YI€OHOTO IpeIMETa, YCTaHABINBACT
00s13aTesIbHOE IPEIMETHOE COJIepKAHUE, IPEyCMaTPUBAET paclpeieIeHHe ero 1o Kjiaccam u
CTPYKTYPUPOBAHHE IO pa3fieslaM U TEMaM IIPOrPaMMBbI 10 XMMHH, ONIPEAEIIAET KOJINYECTBEHHbIE
Y Ka4EeCTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUsl, PEKOMEHYEMYIO M0CIIE10BaTEIbHOCTh
U3YYEHHUS XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU Y4eOHOTO
npoliecca, BO3pacTHBIX OCOOCHHOCTEN 00yJaromuxcs, onpeaesiseT BO3SMOXKHOCTH IpeaAMeTa JUIs
peanu3anuy TpeOOBaHUI K pe3ybTaTaM OCBOEHUS OCHOBHOM 00pa30BaTelbHOM IpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus, a TAaKKe TPeOOBAHUH K pe3ysibTaTaM 00ydeHUS XUMUU
Ha YpPOBHE LIeJIel 3y4YeHUsI IPEAMETA U OCHOBHBIX BUI0B yueOHO-I103HABATEIbHON
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHUE XUMHHU CIIY’KUT OCHOBOM U1 (POpMUPOBAHMS MUPOBO33PEHUS 00YUaIOIIErocs, ero
IPEJICTaBICHUN O MaTEPHAIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT POPMUpPYEMBbIE XUMHEN
IPEJICTaBJICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 3BOJIIOLMY BEIIECTB B IPUPOJE, O MYTSIX
peleHus ri100anbHbIX MPo0IeM YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEN JJis caMOpa3BUTHA U (POPMUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBILIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaronmxcs,
HABBIKOB X CaMOCTOSITENIbHON y4eOHOM NesTeIbHOCTH, SKCIIEPUMEHTAIbHBIX U
HCCJIEIOBATEILCKUX YMEHUMN, HEOOXOAUMBIX KaK B IIOBCETHEBHOM U3HU, TaK U B
npodecCHOHATIBHOMN 1S TeTbHOCTH;

3HAaKOMUT €O CHEIM(PUKON HAyYHOTO MBILIUIECHHS, 3aKJIa/IbIBAET OCHOBBI IIEIOCTHOTO
B3IJI51a HA €IMHCTBO IPUPO/IbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUN
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4JaroluXcs;

CHOCOOCTBYET (POPMUPOBAHUIO [ICHHOCTHOTO OTHOLLIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa3oBaHue
oOydJaronuxcs.

JlanHble HanpaBiIeHUs B 00y4EeHUN XUMUU 00eCeunBatoTcs crieupuKoi cofepxaHus
y4eOHOTO0 MpeMeTa, KOTOPBIH SBISETCS NMeIarornyecky aaanTupOBaHHBIM OTPaKEHUEM
0a30B0il HAyKH XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 001IEr0 00pa3oBaHusl OPUEHTUPOBAH HA OCBOCHUE
00y4aroIMUMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATUI XMMHUH, OCHOB HEOPTaHMYECKOW XUMHUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa conepkaHust IpOrpaMMbl 10 XUMHUH ¢(hOPMHUPOBAHA HA OCHOBE CHCTEMHOT'O
nozaxoja Kk e€ usydenuro. CozneprkaHue CKIaJbIBA€TCS U3 CUCTEMBI IIOHATUH O XMMHUYECKOM
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AJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHN O XUMHYECKOU peakiuu. O0e 3TH CHCTEeMBbI
CTPYKTYpPHO OpPTraHM30BaHbI 110 PUHIUITY II0CIEA0BATEIbHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHSI O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— MPE/ICTaBICHUH 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHNS PACCMAaTPUBAOTCS HA OCHOBE SMIIMPUUYECKU ITOJIyYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCA MOCIEAOBATEIHHO OT OJHOTO YPOBHS K IPYyTOMY,
BBINOJIHSASA GYHKIIMN OOBSICHEHUS U MPOTHO3UPOBAHUS CBOIMCTB, CTPOEHUS U BO3MOKHOCTEN
MPaKTUYECKOr0 MPUMEHEHHUSI U TIOJTy4YEHUS U3y4aeMbIX BEIICCTB.

OcBoeHue MporpamMMbl 0 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTABJISIIOLIEH HAy4YHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOIbI,
LEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHMIO U METOJIaM [T03HAaHMS B Hayke. M3yueHnue Xxumun
IIPOUCXOIUT C IPUBJICUEHUEM 3HAHUN U3 paHee N3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu 3ydeHUH XUMHUH POUCXOIUT GOPMUPOBAHNE 3HAHUH OCHOB XUMHUYICCKOU HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKOM 1eATEIHbHOCTH YeJIOBEeKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MUPOBO KyJIbTYphI. 3a/ja4a yueOHOr0 MpeaAMeTa COCTOUT B OPMUPOBAHUU
CHUCTEMbI XUMHYECKUX 3HAHUN — BOXKHEUIINUX (AKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX
MOJIO’KEHUH, TOCTYITHBIX 0000LIEHIIT MUPOBO33pPEHYECKOT0 XapaKTepa, A3bIKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM TTO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUUYECKUX PEaKlnid, B
(GbOopMUPOBAHUYU U Pa3BUTHH MMO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B y4eOHO-
MO03HABATEJILHON U y4eOHO-HUCCIIeI0BaTENIbCKON AESITEIbHOCTH, OCBOEHUU MPaBUil 0€3011aCHOT O
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Tpu u3ydeHnn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaKHOE 3HAUCHUE
MPUOOpPENH TaKKe 1eH, KaK:

— (OpMHUPOBAHNE UHTEIJIEKTYaIbHO Pa3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHHUIo,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO PEILIEHUH, CTIOCOOHOM aJanTUPOBATHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBIEeHHOCTh 00YUEHUS HA CHCTEMaTH4YeCKOe MPUOOIIEeHNE 00yUaroXxcs K
CaMOCTOSITEJIbHOM MTO3HABATENIbHOU JI€ATEIbHOCTH, HAYYHbIM METOJaM MTO3HAHUS,
(GOpMHUPYIONTUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— o0ecrnieyeHue ycaoBHi, CIOCOOCTBYIOLIUX MPHUOOPETEHUIO 00YJaIOIIMMUCS OTIbITa
pa3Ho00pa3HON AESITENFHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIFOYEBBIX HABBIKOB (KITIOYEBBIX
KOMTIETESHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— hopmupoBanue 00MICH PYHKITMOHATHHOM U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
YHClle YMEHUN OOBSACHSATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpA, UCTIONb3YsI 3HAHUS U
OTIBIT, TIOJTYYCHHBIC TTPU U3YICHUH XUMHH, IPUMEHSITh UX TP PEUICHUN TPOOIeM B
IIOBCEHEBHOM KU3HU U TPYJOBOH AEATECIBHOCTH;

— ¢opMupOBaHUE y 00YJAOIINXCS TYMAaHUCTHYECKUX OTHOIIIEHUH, TOHUMAHHUSI [ICHHOCTH
XUMHUYECKHUX 3HaHUH 7151 BBIpAOOTKU HKOJIOTMYECKHU 1EI1ecO000pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JAEATEILHOCTH B IEJISAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpenbl;

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN xumus 8-9 ot 06.10.2023. NcnonHutens: Wuwikosa J1.B. 0 AIEKTPOHHbINA
CtpaHunua 6 13 39. CtpaHnua cosgaHa: 06.10.2023 13:48 =¥ TATAPCTAH



— pa3BHUTHE MOTHBAIIMU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHUS 00IIEUeT0BEYECKHIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1ee Yrcio 4acoB, OTBEAEHHBIX IS H3yUCHUSI XMMUU Ha YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, cocraBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heien0), B 9 kiiacce — 68
4acoB (2 4aca B HEJIENIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumun. Poiap XMMUM B KU3HU Y€IOBEKa. XMMHUs B CHCTEME HayK. Tena u
BenlecTBa. PU3NUECKUE CBOWCTBA BEUIECTB. ArperaTHOe COCTOsiHUE BelecTB. [loHsaTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIbI XUMHYECKUX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckasi popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsI aTOMHast Macca. OTHOCUTENIbHAs MOJIEKYIISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KonuuectBo BemecrBa. Mosnbs. MossipHas macca. B3auMocBs3b KoJu4ecTBa, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnuecKue U XUMHUECKHUE SBJICHUS. XUMUUYECKasi peakius U e€ Mpu3Haku. 3aKOH
COXpaHEHHUS MaCChl BELIECTB. XUMHUUYECKUEe ypaBHeHUs1. Kinaccudukaims XuMu4ecKux peaxkiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYA0H, TpaBuiIaMu pabOThI B TA0OPATOPUH U TPUEMAMU
oOpaitieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM, U3yUYEHUE U ONTUCaHKe (PU3NUYECKHX CBOICTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTyIKe, KUTICHUE M KOHACHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHUM, HAaOI0/IeHNe
U OTHCaHue MPU3HAKOB MPOTEKAHMSI XUMHUYECKHUX PEaKIINi (pa3ioxKeHune caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMO/JICHCTBHE kKeje3a ¢ pactBopoM conu Meau (1), uzydenue cnoco6oB
paszeneHus CMeceii: ¢ MOMOIIbI0 MaruuTa, GUIbTPOBAHKE, BHITAPUBAHNE, TUCTUIUISIINS,
XpomaTorpadusi, IpoBeIeHUEe OYUCTKU IOBAPEHHOMN COJIM, HAOII0I€HNE U OIMCAaHUE
PE3yNbTAaTOB MPOBEACHHUS ONBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MACChl, CO3/I1aHHE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopor — 3eMeHT U MpOoCTOe BEIIECTBO.
Haxoxaenne kucnopoaa B mpupojie, GU3NYeCKue i XUMHUIECKHE CBONCTBA (PEaKIIuu TOPEHNUS).
Oxkcunsl. [Ipumenenue kuciaopoaa. CriocoObl MOMyYeHUsT KUCIOPOa B Ta0OpaTOPUH
npoMelnuieHHOCTH. KpyroBopoT kucnopoza B npupoge. O30H — ajuioTponHasi MOAU(pUKALUs
KHCIIOpO/ia.

TemnoBoit 3 PexT XuMUIecKor peakIui, TEPMOXUMHYECKHE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKHE peakl. TOMIMBO: yrojib U METaH. 3arps3HeHrEe BO3/1yXa, YCUICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 mpoctoe BemiecTBo. HaxoxaeHue Bogopoia B mpupoJie,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopel. HackienHbIe n
HEHACBIIICHHBIE PaCTBOPHI. PacCTBOPUMOCTH BEIIECTB B Boje. MaccoBast 10151 BEIIECTBA B
pacTtBope. XuMu4eckue cBoicTsa Boabl. OcHOBaHUs. Poiib pacTBOPOB B IIPUPOJIE U B XKU3HU
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yesoBeka. KpyroBopot BoJibl B IpUpOE. 3arpsA3HEeHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coenunennid. Oxcuapl. Kimaccuduxarnmst okcuaos:
coJieoOpa3yrorue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEpHBIC) U HecolieoOpasyromue. HomeHnkmarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanwms. Knaccudukanus 0OCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenkiiarypa ocHoBanuil. @u3n4eCKue U XUMUYECKHE CBOMCTBA OCHOBaHU. [lonyuenune
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaor. @usndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneii. @usnueckue u XumMudeckue cBoiictsa cosel. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpe/IeNICHIE COJIEpKAHMS KHCIOPOAa B BO3/AyXe, MOIydeHHe, COOMpaHHe,
pacro3HaBaHKUE U U3y4YEHHE CBOMCTB KHCIOPOa, HAOMI0IeHUE B3aUMOICHCTBHUS BEIIIECTB C
KHUCITIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHus: TopeHusl (Ioxkapa), 03HaKOMIIEHHUE C
o0Opa31amMu OKCHJIOB U OITMCAaHUE UX CBOMCTB, OJyYEHUE, COOMpaHue, paclio3HaBaHUE U
M3y4eHUe CBOMCTB BOAOpOAa (rOpeHue), B3auMOJIeCTBHE Bo1opoa ¢ okcuaom menu (1)
(BO3MOYKHO HCITOJIb30BaHKE BUEOMATEPHUAIIOB), HAOMOIeHUE 00pa3IOB BEUIECTB KOIUYECTBOM
1 Moub, uccieqoBaHNe OCOOEHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IMUYHON PAaCTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA,
B3aMMOJICICTBHE BOJbI C METAJUIAMU (HATPUEM U KalblieM) (BO3MOYKHO HCIIOJIb30BAHKE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHHE 00Pa3II0B HEOPTAHUYECKUX BEIIECTB PA3INYHBIX KJIACCOB,
HaOI0/IeHNEe N3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOPaX KHUCIOT U IIENoYel, U3ydeHue
B3aumoieiicTBus okcuaa meau (1I) ¢ pactBopom cepHOI KUCTOTHI, KUCIOT C METAJIJIaMH,
pEAKIHI HEUTpATU3ALNH, TOJIYYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJTHOTO
MeTaJla IpyruM U3 pacTBOpa COJIM, pELIEHUE HKCIIEPUMEHTANIbHBIX 33/1a4 1o Teme «BakHeiiune
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuoanyeckas cucrema xumuueckux jiementon /1. U.
MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKK KIaCCUPHUKAITUN XUMUYECKUX dyieMeHTOoB. [[oHsTHE O Tpymmax
CXOJTHBIX JIEMEHTOB (IIIETTOYHBIE U MIETOYHO3EMETHHBIC METAJIJIBI, TAJIOTCHBI, HHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucremMma XuMHIECKUX d1eMeHToB Jl. 1.
MengeneeBa. Koporkonepuoanas u anmuHHoneproaHas ¢gopmsl [leproandeckoil cucTeMbl
xumudeckux 3aeMeHToB 1. 1. Menaeneesa. Ileproast u rpynmnbl. @U3UUEeCKUA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB TEePBhIX 20 XUMUUECKHUX dJIeMeHTOB [leprnondeckoii CHCTEMBI
. . MenneneeBa. XapakKT€pUCTUKAa XUMAYECKOTO 3JIEMEHTA MO €ro MOJOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAINTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.
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3nauenue [lepronnueckoro 3akona u [lepuoandeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumunueckas cBsi3b. KoBaneHTHas (OIspHAst U HENOJISIpHAsl) CBA3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenb okucienus. OKUCIUTEIbHO--BOCCTAHOBUTEINIBHBIE peakuuu. [Iponecchl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre o0pas3loB BEIIECTB METAIIOB U HEMETAJIIIOB, B3aUMOJEHCTBUE THAPOKCHIA
LIMHKA C paCTBOPAaMU KHCJIOT U ILEJI0Y€EH, IPOBENECHUE OIIBITOB, ILTIOCTPUPYIOIIMUX IPAUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Meosicnpeomemnuie cea3u

Peanuszanus MEXIpEIMETHBIX CBA3EH IPU U3YyYEHUH XUMHUH B 8 KJIaCcCe OCYLIECTBIIAETCS
yepes MCI0JIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHbIX IOHATHUH, TaK U OHATHUH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO01me ecTecTBEHHO--HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJu3, CUHTE3, KJlacCu(pUKaLUs, TEPUOJUUHOCTh, HAOII0JeHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, FIIEKTPUUYECKUI 3apsijl, BELUIECTBO, T€NO, 00bEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PM3NYECKUE BEIUYMHBI, AMHULBI H3MEPEHUs, KOCMOC, IJIAaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepnonnueckuii 3akoH. [lepuonnueckas cucremMa XMMHUYECKUX 31eMeHTOB /1. 1.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaKsl, KAJIbLUA U X COEIMHEHUI B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM X aTOMOB.

Crpoenue BemecTBa: BUIbl XUMUYECKOU CBSI3H. THITBI KPUCTANIMYECKHUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIINYECKON PEIIETKU U BUIa XUMUUECKON
CBSI3H.

Knaccudukaius 1 HoOMEHKIIaTypa HEOpraHM4YEeCKHX BEeUIecTB. XMMUYECKHE CBONCTBA
BEIIECTB, OTHOCAIINXCS K Pa3IMYHbIM KJIacCaM HEOPTaHWYECKUX COeIMHEHUHN, FTeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMHUECKUX peaklnii 0 pa3IMyHbIM IpU3HAKaM (110 YHCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEMIOBOMY 3P EKTY, 10 U3MEHEHHUIO CTEeTIeHEN
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTanuzaropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[ToHsATHE O CKOPOCTH XMMUYECKOH peakiuu. [TonsaTue 06 00paTUMBIX U HEOOPATHUMBIX
XUMHUYECKHX peakuusx. [IoHATHe 0 TOMOTEHHBIX U reTeporeHHbIX peakuusax. [lonsatue o
karanuse. [lonaTue o xumMuueckom paBHOBeCUH. PaKTOPBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.
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OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, FIEKTPOHHBINH OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBHOMN peakiu. CocTaBieHHE YPaBHEHNUN OKUCIIUTENbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 21eKTPOTUTHUECKON AUCCOIMAIMU. DIEKTPOIUTHI U HEINEKTPOoIUThl. KaTnoHsl,
AHUOHBI. MexaHU3M JAUCCOLMALINY BEUIECTB C Pa3IMUHBIMU BUIaMU XUMUYECKOU CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuinu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa, OJTHBIE U
COKpaIlléHHbIC HOHHBIE YpaBHEHUs peakiuii. CBOWCTBA KUCJIOT, OCHOBAHUH U COJIEH B CBETE
MpeJICTaBICHUN 00 NEKTPOIUTUYECKON qucconualiu. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJIEJIIMHA KPUCTAILTUYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB U HEMETA/UIOB (rpaduTa U ajiMasa), CJI0KHBIX BEHIECTB (XJIOpHIa HATPHs),
UCCJIEJOBAaHKUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIIMK OT BO3AEUCTBUS Pa3IMUHBIX
(dakTopoB, HCCIEA0BaHUE IEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLIECCA AUCCOLALINU
KHCTIOT, IeJIoueii U cosield (BO3MOKHO HCIIOJIb30BAHHUE BUJIEO MATEPUAJIOB), IPOBEIACHHE
OTIBITOB, WJUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAHUs PeaKIii HOHHOTO 0OMeHa (00pa3oBaHue
0CaJIKa, BbIJIEJICHHUE ra3a, 00pa30BaHKE BO/IbI), ONBITOB, UJUIFOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOPEHUE, PEAKIIUHU Pa3JI0KEHUS, COSIUHEHMUS),
pacrno3HaBaHHE HEOPTaHMYECKUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PEaKIuii Ha MOHBI,
pEIlIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
cTeneHu okucienus. CtpoeHue U (pu3ndeckue CBOWCTBA MPOCTHIX BELIECTB — raJIoreHOB.
XvMHYecKue CBOWCTBA HAa MMpUMeEpe XJopa (B3auMOJIEICTBHIE ¢ MeTallJIaMH, HeMeTaJllIaMH,
nienoyamu). Xaopoogopo. ConsiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, OJy4EHHE,
npuMeHeHue. JlelicTBre Xiopa 1 XJI0pOBOAOPOIa Ha OpraHU3M desioBeka. Baxknelnme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6u1as xapakrepucTika 31eMeHToB VIA-rpynmnbsl. OcCOGEHHOCTH CTPOECHHUS aTOMOB,
XapaKTepHbIe cTeneHH oKkuciaeHus. CTpoeHne U pU3nYecKue CBOWCTBA MPOCTHIX BEILIECTB —
KHCIIOpO/1a ¥ Cephl. AJITOTPONHBIE MOIU(UKALINK KUCTIOPO/ia ¥ Cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBOJIOpOJI, CTpOEHHE, GU3NUECKUE U XUMHUUYECKHe cBOcTBAa. OKCHIIBI Cephl Kak
NPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NUECKUEe U XMMUYECKHe CBOWCTBA
(ob1mue Kak nmpeacTaBUTENs Kiacca KUCIOT U cienuduueckne). XUMHYECKHUEe PEaKIlH,
JIeKalie B OCHOBE IMPOMBIIIIEHHOTO CcI1oco0a MOoIy4YeHHs! CepHOM KUCIOTHI. [IpuMenenue
cepHoii KucinoTsl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. Haxoxnenue
CEpbI U €€ COEIMHEHUN B IPUPOJE. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEN Cpebl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0
MPEIOTBPALLIECHUS.

OO11ast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIIEHUS. A30T, paclipoCTpaHeHHE B IpUpoe, GU3NIECKUE U
XUMUYECKHE cBoiicTBa. KpyroBopoT a3oTa B mpupojae. AMMHAK, €ro GU3NYeCKUe U XUMUYECKHE
CBOIiCTBa, MosyueHue u npuMeHeHue. Coau aMMOHUS, UX GU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbl aMMOHMsI. A30THasl KUCJIO0Ta, €€ MOJIy4eHueE,
¢du3nueckre U XMMUYECKHE CBOMCTBA (00IIHMe KaK MPEJCTaBUTEINS Kacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUYECTBE MUHEPAIbHBIX
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ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsiI3HEHUE BO3/1yXa, MOYBHI U BOJOEMOB). Dochop, aIOTPOITHBIE MOAUPHUKAIINN
docthopa, pusnueckue u xumuueckue corctBa. Oxeun pocdopa (V) u pochopnas kucnora,
¢bu3nyeckre U XMMUUYECKHE CBOMCTBA, nostyueHue. Mcnonb3oBanue pocdaros B kauecTse
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepucTika 31eMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS. YTIIEpo1, aJUIOTPOIHbIE MOIU(UKAIINH, PACTIPOCTPAHEHUE B
npupoe, Gpu3ndeckue 1 XuMuueckue cBoiictea. Ancopouus. Kpyrosopot yriaepona B npupoze.
Oxcuzpl yriaepoja, ux (pu3snuecKkue 1 XMMU4eCKHe CBOMCTBA, AEHCTBUE Ha )KUBbIE OPraHU3MbI,
MOJTyYeHUE ¥ PUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMBI, CBsI3aHHBIE ¢ OKCHaAoM yriiepona (IV),
TUIOTEe3a II00ATFHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBINA 3P PeKT. YTollbHas KUCTIOTa U €
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MoyueHue U npuMeHeHue. Kauectsennas
peakuus Ha kKapOoHaT-HOHBI. Vcnoabp30BaHne KapOOHATOB B ObITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavasbHbIE OHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUAX YIiepoaa
(MeTaH, 3TaH, 3TUJIEH, alleTHJICH, TaHOJI, TJIMLEPHUH, YKCyCcHas KucioTa). [IpupoHsle
UCTOYHUKHU YIJIEBOIOPOIOB (yroiib, IPUPOIHBIN ra3, He(PTh), MPOIYKTHI UX NepepabOTKH
(O6eH3uH), UX POJIb B OBITY ¥ MPOMBIIUIEHHOCTH. [IoHSATHE O OMOJIOrMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBoJax — M UX poJIM B KU3HU YeaoBeka. MaTepuaabHOE €JMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

KpemHuii, ero ¢pusndeckne 1 XUMHUUECKUE CBOICTBA, MOTy4YE€HUE U IPUMEHEHHUE.
Coenunenus kpeMHus B npupojie. OOuue npeacrasiaeHus 06 okcue kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHeinue
CTpOMTENbHbIE MaTepHalIbl: KEpaMUKa, CTEKJIO, IIEMEHT, OETOH, Xkene300eToH. [Tpodaembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3l0B HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBE/ICHUE
Ka4eCTBEHHBIX PEAKIMNA Ha XJIOPUA-UOHBI U HAOJII0I€HUE TPU3HAKOB UX MPOTEKaHMs, OTIBITHI,
oTpakarolye GU3NYecKue 1 XUMUUYECKHe CBOMCTBA TrallOr€HOB U UX COEMHEHUH (BO3MOYKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHUE ¢ 00pa3liaMu XJIOPUJI0B (TaJOreHUI0B),
03HAaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCITOJIb30BaHKE
BUJIEOMATEPHAJIOB), HAOIIOJEHNE TIpoliecca OOYTIIMBaHM caxapa Mol IeHCTBHEM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI, H3y4YeHHEe XMMUYECKIX CBOUCTB pa30aBIeHHON CEpHOM
KHCJIOTHI, TPOBE/IEHNE KaUeCTBEHHOM peaklliy Ha Cyib(aT-uoH U HaOII0eHHe MTpU3HaKa eé
MPOTEKaHHUs, O3HAKOMJIEHUE C (PU3NUECKMH CBOMCTBAMU a30Ta, (hocopa 1 UX COSTUHEHHM
(BO3MO’KHO MCIOJIB30BAHUE BHIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (OCcHOPHBIX YAOOpEHMIA,
nojy4yeHue, coOupanue, pacro3HaBaHue U U3y4eHHE CBOMCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peaklUii Ha MOH aMMOHHUA U (ocaT-uoH U N3yUeHHE TPU3HAKOB UX
MPOTEKaHHUs, B3aUMO/IEWCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), H3yUeHHE MOJIeNeil KpUCTAJUIMYECKHX PeIIETOK aaMasa,
rpaduTa, QpyuiepeHa, 03HaKOMIIEHUE € TIPOIIECCOM a/ICOPOIIMU PACTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTHBOra3a, OJy4eHHue, COOUpaHue, paclio3HaBaHHUE
Y U3y4YEHUE CBOMCTB YIJIEKUCIIOrO ra3a, IpOBEIEHUE KaueCTBEHHBIX peaklil Ha KapOoHaT U
CHJIMKAaT-UOHBI U U3yYEHUE NPU3HAKOB UX MPOTEKaHMsI, 03HAKOMJIEHHE C IIPOAYKLIUEN
CUJIMKATHOM ITPOMBILUIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 Teme «Baxunenmue
HEMETAJIJIbl U UX COCITUHEHUSY.
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MeTajliibl M X COCAUHEHUS

OO0m1as xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
nonokeHus B Ilepuoanueckon cucreme xuMuueckux aemeHToB . . MenzaeneeBa u ctpoeHust
atomoB. CTpoeHHE METAJIOB. MeTaiuinueckasi CBSI3b U METaUIMYeCcKask KpUCTAIINYECKAs
peméTKa. DIEKTPOXUMUYECKUH Psi/i HANIPSKEHUH MeTauioB. PU3ndecKue 1 XMMUYECKUE
cBoiicTBa MeTaioB. OOmIHE CIOCOOBI MOTy4YeHUs METAIIOB. [ToHATHE 0 KOPPO3UH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3ur. CIiaBsl (CTallb, YyTYH, TIOPATIOMUHHA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTauIbl: IOJIOkKEHUE B [leprnoanueckoi cucreMe XuMUYECKHUX JIEMEHTOB /.
W. MenpeneeBa, CTpoeHUE UX aTOMOB, HaXOXKJIeHUE B Ipupojie. PU3nyecKne U XUuMUYECKHUE
CBOMCTBA (Ha mpUMepe HATpus U Kaiust). OKCUABI U THAPOKCU/IBI HATpUA U Kanud. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{erouHO3€eMeNbHBIE METAIIBI MArHUM U KalbLUi: 1onoxeHue B [lepuoanueckoit
crucTemMe XuMuueckux aemeHToB . . MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJIECHUE B
npupoze. Duznueckrne U XUMHUYECKUE CBOMCTBA MarHus U Kajablus. BaxkHenmue coeIMHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxkenue B [lepronnueckoit cucreme XuMuueckux anementoB Jl. U.
MenneneeBa, CTpoeHUE aTOMa, HaXOXAeHUE B Tipupoae. Pu3ndeckrue 1 XUMHUYECKUE CBONCTBRA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3o: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHTos /1. U.
MenpeneeBa, CTpoeHUE aToOMa, HAX0XKAEHUE B Ipupojae. Pu3ndeckne 1 XMMHUYECKUE CBOMCTBA
xenesza. Okeuipl, ruapokcuabl v conu xenesa (II) u sxenesa (I1I), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IlaMyi METAJJIOB U CIIJIABOB, UX (PU3NYECKUMHU CBOWCTBAMH,
W3y4EHUE PE3yJIbTaTOB KOPPO3UU METANIOB (BO3MOXHO HCIOJIB30BaHUE BUICOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJICUCTBHS OKCHUIA KAJIBbIMs U HATPHS C BOJON (BO3MOKHO HUCTIOIH30BAHNE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE CBOMCTB KECTKON BOJIBI, IIPOIIeCcCa TOPEHUS JKeye3a B
KHCTIOpo/ie (BO3MOXKHO HUCIIOJIb30BAHKUE BUICOMATEPHAIIOB), TPU3HAKOB MIPOTEKAHUS
KaueCTBEHHBIX PEAKIINN HA MOHBI: MarHUs, KaJIbIIH, ATFOMUHUS, ITUHKA, *Kenesa (I1) u sxenesa
(IIT), menu (I1), HaGnroieHNE U OMKCaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHN HOHAMU HATpPUs,
KaJus ¥ Kanbliys (BO3MOKHO HCIIOIH30BaHUE BUIEOMATEPUAIIOB), HCCIIeI0BaHNE aM(pOTEPHBIX
CBOMCTB IMAPOKCH/IA aTFOMUHUS ¥ TUJIPOKCUA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 33724 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemiectBa u Matepuansl B IOBCEIHEBHOM KU3HU YeNoBeka. bezonacHoe ucnosib3oBaHue
BEIIIECTB U XMMHUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 0XKOTax U
OTPAaBJICHHSIX.

XHUMHYECKOE 3arps3HEHNE OKPYIKaIOIIeH cpebl (TTpeaesibHast TOmyCcTUMasi KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanust MexXnpeaAMETHBIX CBA3EH MIPU U3YUYEHUH XUMUHU B 9 KJ1acCe OCYIIECTBISAETCS
Yyepe3 UCIMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHSITHH,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO0r11e ecTeCTBEHHO-HAYYHbIC TIOHSITHS: HAyYHbIH (DaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHaJiu3, CUHTE3, KJIacCHU(UKAIINS, TIEPHUOIMIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTtepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJIEKYJIA, JJICKTPUUCCKHUH 3apsi/l, TPOBOIHUKH, TOJYIIPOBOIHUKH,
JIMAJIEKTPUKH, (POTOATIEMEHT, BEIIECTBO, TEJI0, 00BhEM, arperaTHOE COCTOSTHHE BEIECTBA, I'a3,
pacTBOp, paCTBOPUMOCTD, KPHCTAIIMUECKAs PEIIETKA, CIIIaBbl, PU3HMUECKUE BETMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

Bbuosorus: ¢poTocunTes, ApIxaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIIbHBIE YIOOPEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TTOPOIBI, ITOJIC3HBIE
HCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOT'O 00I1Ier0 00pa30BaHus JOCTUTAIOTCS B
X0Jie 00yueHHsI XUMHH B €IMHCTBE YU€OHOH M BOCIUTATEILHOMN IEATEIIEHOCTH B COOTBETCTBUU C
TpaJIULUOHHBIMU POCCUMCKUMH COLMOKYIbTYPHBIMU U J1YXOBHO-HPAaBCTBEHHBIMH LIECHHOCTSIMH,
OPUHITHIMHU B 00II€CTBE IPAaBHJIaMU M HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MpOLIeccaM CaMONO3HaHUS,
CaMOpa3BUTHUSA U COLUATM3AIUHN 00yYaIOITHXCA.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINXCS PYKOBOJCTBOBATHCS CUCTEMOI
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMI U PAaCIIUPEHHUE ONbITA ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOILLEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TIOHMMAaHUs 3HAaYEHUsI XUMUYECKON HAyKH B KU3HU COBPEMEHHOI'0 00I11€CTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHOI MH(OpMAIIHEil O TePEAOBbIX JOCTUKEHHUIX U OTKPHITUAX MHUPOBOU U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEJICTaBICHUSI O COLUAIbHBIX HOPMAX U MpaBUiIaxX MEXINYHOCTHBIX OTHOLLIEHUN B KOJIJIEKTHUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, Yy4eOHO-HCCIIe10BaTENbCKOM,
TBOPYECKOI U APYTrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHON AEATENbHOCTH
IIPU BBINOJHEHUH Y4€OHBIX, T03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB,
CO3/1aHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIH B MpoIiecce ITON
y4eOHOI eI TeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U ITOCTYIKH CBOMX TOBapHIIEH ¢
MO3UIMY HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEACTBUN TOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE MPEACTABIECHUS O BELIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIONINE OCHOBY /JIsl HOHUMAaHUS CYIITHOCTH HAyYHOU
KapTHHBI MUDA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IbI, B3aUMOCBSI3IX
YeJIOBEKA C IIPUPOIHON CPENloil, O pOJIM XMMHHM B ITO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TOJyYEHNE HOBBIX 3HAHUN IO XUMHH, HEOOXOIUMBIE
TSt OOBSICHEHUS HAOJTI0TAa€MBIX MPOIIECCOB U SIBJICHUH, TTO3HABATEILHOM, HHPOPMAIIMOHHON 1
YUTATENLCKOM KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOATENIBbHOM paboThl ¢ y4eOHBIMU TEKCTAMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K 00YUCHHIO 1 TTO3HAHUIO, JIF0OO3HATEIIBHOCTh, TOTOBHOCTh M CTIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON 1 UCCIIEIOBATEIHCKON IEATETLHOCTH, K OCO3HAHHOMY BBHIOOPY
HaNpaBJIEHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHNE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3/10pOBBII 00pa3 KU3HU, OCO3HAHUE MOCIIEICTBUN 1 HETIPUSATHE BPEIHBIX MPUBbIUEK (YIIOTpeOIeHUS
QJIKOT0JIs1, HAPKOTHKOB, KypeHHs ), HEOOXOIMMOCTH COOJIIOICHHSI ITPaBUII O€30IIaCHOCTH NP 0OpaIeHNH
C XUMHUYECKUMH BELIECTBAMH B OBITY U peaIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY U3YUYeHHIO podeccHii U Tpya pa3IudyHoOro poja, yBakKeHUe K TpyAy U
pe3ysbTaTaM TPYIOBOM 1€ATENbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUI 110
XUMHHU, OCO3HAHHBINA BBIOOP MHIUBHUYaIbHON TPACKTOPUU MPOJOIDKEHUS 00pa30BaHUs ¢ yUETOM
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JUYHOCTHBIX HHTEPECOB U CITIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB M TIOTPEOHOCTEH,
yCIENHOM MpodecCHOHANBHON NeATeTbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBAThCA B MPo(ecCHoHALHOM cpejie;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHHUKY JKU3HU Ha 3eMiie, OCHOBE
e€ CyIecTBOBaHMUsI, TOHUMAaHUE IIEHHOCTH 3/JOPOBOTO U OE30IMaCHOTO 00pa3a KU3HHU, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3JI0POBBIO, 0OCO3HAHUE IICHHOCTH
cOOJTI0ICHHSI TIPABIIT 0€30MACHOTO TTOBEJACHUS IIPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalIUsIX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH IPUMEHSITh 3HAHMSI, IOJTy4aeMble IPU U3YUYEHUU XUMUH, JI PEIICHUS 3a/1a4,
CBS3aHHBIX C OKPY’KAIOIEW PUPOJIHON CPENOH, AJIs TOBBIIICHUS YPOBHS YKOJIOTUYECKON KYJIbTYpHI,
OCO3HAHHUS TNI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel X pelieHus MoCPeICTBOM
METO/I0B XUMHHU, FIKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B [TI03HABATEIILHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BbIICISIOT 3HAYUMBbIE 1711 POPMUPOBAHUS
MUPOBO33peHUs OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHUS, TPUHIIUIL, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc,
HKCIIEPUMEHT U JPYToe.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYCOHBIX IIPEIMETaX U
MO3BOJISIFOT Ha OCHOBE 3HAHWH M3 ITHX MPEIMETOB (DOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAyIHOM
KapTHUHE MUpPA, U YHUBEPCAIbHbIC yueOHbIE NeiCTBUS (TT03HABaTeNbHbIE, KOMMYHUKATUBHbIC,
PEryIATHUBHEIE), KOTOPBIE 00ecrednBaroT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITETEHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOMN e TEIHHOCTH.

Ilo3naBaTebHbIE YHMBePCAJIbHbIE YueOHbIE 1eHCTBUS

ba3oBble JJorn4eckne AeCTBUS:

YMEHHMS UCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIICHUS [IPU OCBOCHUU 3HAHUM: PaCKpPbIBATh
CMBICJI XUMHUYECKHUX MOHATUH (BBIICTATH X XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b C
JPYTUMU TTOHSTHUSMH ), UCTIOJI30BATh TTOHATHS JJI1 OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBJICHHI,
BBIOMpATh OCHOBAHMS U KPUTEPUH IS KIACCU(PUKANN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIHil,
yCTaHABIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MKy 00BEKTaMU U3YUYECHHUS, CTPOUTH JIOTUYECKUE
paccyxienusi (MHIYKTUBHBIC, J€TYKTHBHBIC, 10 aHAJIOTUH), IeTIaTh BHIBOIBI U 3aKJTFOUCHUS;

yMEHHUE TPUMEHSTD B MPOIIECCE MO3HAHUS MOHATHS (ITPEIMETHBIC U METAINPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOIh3YEMbIE B XUMHUH, IPEOOPA30BHIBATH IIUPOKO TIPUMEHSIEMBIE
B XMMHH MOJICTTbHBIC MTPE/ICTABICHUS — XUMUYECKUI 3HAK (CUMBOII DJIEMEHTA), XUMHUeckas popmyna u
ypaBHEHHE XUMUYECKOHN pPEeaKIuu — MPU PEIICHUHN YIeOHO-TTO3HABATENBHBIX 33]1a4, C YIETOM ITUX
MOJIEIBHBIX MPEACTABICHHI BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKH U3Y4aeMbIX
00BEKTOB — XMMHUECKHX BEIIECTB U XUMUUYECKUX PEAKIIUH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIECTBEHHBIE CBA3U U MIPOTUBOPEUHS B U3yUaEMbIX [TPOLECCAX U SBJICHUSX.

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS .

YMEHHE UCITOJIb30BaTh MOCTABICHHBIE BOPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B
KayeCTBE OCHOBBI AJIs1 (HOPMHUPOBAHHUS TUTIOTE3BI TIO TPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

MpuoOpEeTEHNE OMBITA MO MUNIAHUPOBAHUIO, OPTaHU3AIUN U TIPOBEICHUIO YICHUICCKUX
SKCTIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JIOM ITPoIiecca, CaMOCTOSITEIBHO TPOTHO3UPOBATH €0
pe3ynbTar, GopMyaupoBaTh 0000IIEHNUS 1 BBIBOABI IO Pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOACIaHHOM paboTe.

Patora ¢ undopmaunmeii:
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yYMEHHE BBIOMPATh, aHATTU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUJIOB U (POpM
IPEJICTaBJICHHUS], [10JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (HayYHO-IIOMYJISIpHAsL IUTEPATypa XUMHUUYECKOTO
CoJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHETa), KpUTUYECKH OIICHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MIPUMEHSTh pa3IMYHbIe METO/IbI U 3alPOChl IPU MOKCKE U 0TOOpe HH(OPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX JUIsl BHIIIOJHEHUS YUEOHBIX U IO3HABATENIbHBIX 33/]1a4
OTpeAeIEHHOTO TUTIA, MPUOOPETEHHE OTIBITA B 00JIACTH MCIIOIH30BaHUSI HHPOPMAIIHOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/ICHHUE KYJIbTYPOil aKTUBHOTO MCIIOJIb30BAHMSI PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIHHO BEIOUPATh ONTUMANIBHYIO (OpMY MpeAcTaBlIeHUs HH(OPMALIUU U
WITIOCTPUPOBATH PelIaeMble 33Ja4l HECTIOKHBIMHU CXeMaMu, TUarpaMMamMu, JpyrumMu opMamu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Mpoliecce yueOHON U HUCCIIe10BaTEIbCKOM NeTEIbHOCTH
UH(GOPMALIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIBCKOTO X0341iCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHsI 33/1aBaTh BOMPOCHI (B XOJie 1uanora u (Win) IUCKYCCUH) M0 CYIIECTBY 00CYyKIaeMon
TeMBI, (HOPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMIOTHEHHSI IPEATIOKEHHON 3a/1a4H;

YMEHMSI IPEACTABIIATh NOJyYEHHBIE PE3YJIbTaThl I0O3HABATEIILHOMN 1€ATEIBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaX; JAeJaTh PE3EHTALMIO PE3YIbTATOB BBIIIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, 1a00PATOPHON PabOTHI 10 UCCIEAOBAHUIO CBONCTB BEIIECTB, YUeOHOTO
IPOEKTa);

YMEHHMsI y4eOHOT0 COTPYJHHUUECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATENbHON U
UCCJIEIOBATEIbCKOM 1eATENbHOCTHU MPU PEIIEHNH BOSHUKAIOIIMX PO0OJIeM Ha OCHOBE yuéTa 00X
MHTEPECOB U COIIacOBaHUA MO3ULUHN (00CyKAeHHs, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpAMHALIMSI COBMECTHBIX IEHCTBUH, ONIPEIETICHNE KPUTEPUEB T10 OLIEHKE Ka4eCTBa BBIITOJHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble yHUBepcabHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CAMOCTOSITENBHO ONPEAEIATH LIENIN ACITEIbHOCTH, INIAHUPOBATH, OCYILECTBIISTD,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEILHOCTh, BBIOMpATh Hanboee
s exTuBHBIC CITOCOOHI pellieHrs YIeOHBIX U MMO3HABATEIBHBIX 33]/1a4, CAMOCTOSTEILHO COCTABIIATh WIIN
KOPPEKTUPOBATh NPEJI0KEHHBIN AITOPUTM JI€HCTBHM IPY BBIIIOJIHEHUH 331aHUH C YI4ETOM MOITYyYEHUS
HOBBIX 3HAaHHMH 00 N3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKIHsIX, OLEHUBATh COOTBETCTBHE
IIOJIyYEHHOT'O pe3yJIbTaTa 3asBJICHHON LIENH, YMEHHUE UCIIOIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI,
npeJiaraeMble B YCIIOBUU 3aJaHHM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe npeMeTHBIX pe3yIbTaTOB [0 OCBOCHHUIO 005S3aTEILHOTO COJCPKAHNUS, YCTAHOBIEHHOTO
JaHHOM (enepanbHO paboueil mporpaMMoi, BEIIEISIOT: OCBOEHHBIE 00YYaIOIMMHKCS HayYHbIe 3HAHUS,
YMEHHMSI U CIIOCOOBI ACHCTBUM, crierupuiecKkue st MpeAMETHOM 001acTu « XUMUS», BUJIBI 1€ TEIIBHOCTH
0 MOJIYYE€HHIO HOBOTO 3HaHUS, €r0 UHTEPIpPETAINH, IPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IMUHbIX
y4eOHBIX ¥ HOBBIX CUTYAITUsX.

K xoHy o0yuenus B 8 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

® pacKpbIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT,

MIPOCTOE BEUIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJTHOPOAHAS U HEOJHOPOIHAS ), BAIGHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBast JO0JIsl XMMHUECKOTO JIEMEHTa B COSMHEHUH, MOJIIPHBII 00BEM, OKCH L,
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KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas
peakiusi, Kiaccuukays peakiuid: peakiui COSTMHCHUS, PeaKIINH PA3I0KCHHUSI, PEaKIIUU
3aMeIeHus], peakiiuu 00MeHa, 3K30- U YHJAOTEPMUUYECKUE PEAKIIHH, TETUIOBOH (D PEKT peakinu,
AP0 aTOMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTallb, paJuyc aTOMa, XMMUYECKasi CBS3b,
MOJIIpHAs ¥ HETOJIIpHAs KOBAJIGHTHAS CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PAaCTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHLIEHTpal|sl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHSATHI U TPUMEHATH 3TH MOHSATHS
[IPH ONMCAHHUH BEUIECTB M UX TPEBPAICHUL;

®  HCIOJI30BATh XUMUYECKYIO CUMBOJIUKY JJIsSI COCTaBIIEHUST ()OPMYJT BEIIECTB M YpaBHEHU
XUMHYECKUX PEAKIIUM;

® OMNpeneNsITh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAUHEHUSAX, TPUHAIIICKHOCTD BEIIECTB K ONMPEIeIEHHOMY KIIAcCy
coequHeHUH o popMynam, B XUMHUYECKON CBsI3H (KOBAJICHTHAs U MOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

e packpsiBaTh cMbich [lepuoanueckoro 3akona J[. 1. Menneneesa: 1eMOHCTPUPOBATh
MMOHUMaHHUE TIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKUX IJIEMEHTOB OT MX IMOJIO0KEHHUS
B [lepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yYeHHSs, 3aKOHa ABOTaipo;

® OMNKCHIBATh M XapaKTEPU30BaTh TaOINUHYIO Popmy [leproanyueckoit cucTeMbl XUMHUECKUX
9JIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs MoArpynmna (A-rpynmna)» u «1o0ouHas oArpymmna
(b-rpymnma)», manblie u OOJBIIIHE IEPHOIbI, COOTHOCUTH 0003HAUYEHHU S, KOTOPbIE UMEIOTCS B
tabnuie «llepuoanueckas cuctema Xumudeckux semenToB /1. 1. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMUMUUYECKHUX 3JIEMEHTOB (COCTaB U 3aps sipa, ooIee
YHCIIO JIEKTPOHOB M pacmpeieNieHre X MO dJIEKTPOHHBIM CIIO0SIM);

e KJIacCU(UIIMPOBATH XUMUYECKUE FIIEMEHThI, HEOPTaHWUYECKHUE BEIIECTBA, XUMHUYECKUE PEAKITUN
(110 4KCIy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, O TEIIOBOMY b (DEKTy);

®  XapaKTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHNE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOJTBEPIK/Iasi OMHMCAaHUE TIPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHii;

® [IPOrHO3MPOBATh CBOIMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX KaUECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MIPOTEKAHMS XUMHYECKUX MPEBPAICHUHN B PA3TUIHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTENIBbHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEHTa 10 (OpMyJie COeIMHEHNS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

® TIPUMEHSTH OCHOBHBIC OTIEPAIMH MBICTUTEIHHON IEATETLHOCTH — aHAJIW3 M CHHTE3, CPAaBHEHHUE,
0000111eHIE, CHCTEMATH3AINI0, KITACCH(UKAIINIO, BBISIBJICHUE IPUUYNHHO--CJICICTBEHHBIX CBS3EH
— NIl U3YYEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH, €CTeCTBEHHO-HAYUYHbIE METO/IbI
MO3HAHUS — HAOIIIOIEHUE, U3MEPEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN U
MBICJICHHBIN);

e CIej0BaTh MPaBHIIaM MOJB30BaHUS XUMUUYECKOU MOCYI0M U JTa00paTOPHBIM 000PYIOBaHHUEM, &
TaK)Ke MpaBuUiiaM OOpaleHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSAMU IO BBHITIOTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB MO MOJTYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB
(BozopoJia M KUCIOPOa), MPUTOTOBIEHUIO PACTBOPOB C OMPEAEIEHHON MAacCOBOM 10ei
pPacTBOPEHHOTO BEUIECTBA, IJIAHUPOBATH M MMPOBOJUTH XUMUIECKUE SKCIIEPUMEHTHI T10
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PAcIIO3HABAHUIO PACTBOPOB IIENIOYEH U KHCIOT C TOMOIIBIO HHANKATOPOB (JIAKMYC,
¢denondranent, METUIOPAHXK U APYTHeE).

K xonmy o0yuenus B 9 kjacce npeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATUI: XMMUYECKUI DJIEMEHT, aTOM, MOJIEKYJIa,
VOH, KaTHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PEaKLIsl, XUMAYECKasi CBA3b,
TETIOBON 3P PEKT peakunu, MOJIb, MOJSIPHBIA 00BbEM, paCTBOP, IEKTPOJIUTHI, HEIIEKTPOIIHUTHI,
JIEKTPOIUTUYECKAs JUCCOLMALUS, PEAKIIMA HOHHOTO 0OMEHa, KaTalIu3aTop, XMMUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOPAaTUMBbIE PEAKIMH, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakLyu, OKUCINUTEIb, BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBJICHUE, AJTIOTPOIIU,
aM(pOTEPHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAs, MOHHAS, METAIUTMYECKAsT ), KPUCTAILTHYECKAs
peIETKa, KOPPO3Us METAJUIOB, CIUIABbI, CKOPOCTh XMMUYECKON PEaKIIUH, IPEAEIBHO
nonyctumast koHuenTpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IIOHATUN U IIPUMEHATD 3TH MOHSITHS
IIPY OIIMCAHMH BELIECTB U UX NPEBPAILECHUN;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJIsl COCTaBJIEHUs (POPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKHUX PEAKIIU;

OIPEACIIATh BaJICHTHOCTb U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COCIUHEHUAX
Pa3IM4HOIO COCTaBa, IPUHAJIEKHOCTh BEHIECTB K OIPEAEICHHOMY KJIACCy COSAMHEHUN 10
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBaJEHTHAs, MOHHAs, METAJJINYECKAasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3aps]] MOHA 110 XUMHUYECKOHN GopMyIie, XapakTep Cpelibl B BOJHBIX pacTBOPax
HEOPraHWYECKUX COCAUHEHUM, TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA,

e  packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MeHnneneeBa u JEMOHCTPUPOBATH €TI0 IOHUMAaHUE:
OIUCBIBATh U XapaKTepu3oBaTh TabauuHyro ¢popmy [leproanyeckoit cucTeMbl XUMHUYECKUX IE€MEHTOB!
pa3nuyaTh NOHATHS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
00JIbI1IME IEPUOABI, COOTHOCUTH 0003HAUEHUs!, KOTOPhIE UMEIOTCSI B IEPUOINYECKON TabIuIlE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi] siipa, o0l1ee YUCIo SJIEKTPOHOB
U pacrpesiesieHue X 10 3JIEKTPOHHBIM CJ05M), O0BSICHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
3JIEMEHTOB M UX COECJMHEHMH B Mpeieax MajbIX IEPHOJO0B U INIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX

aTOMOB;

. KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE peakluu (110
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIIMH BEILIECTB, 110 TETNIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENeHel
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE U CTICIIM(UIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJATBEPK/1asi ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUMN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUS DJIEKTPOIUTUUECKOMN TUCCOLMALIUM KUCIIOT, IeJI0YeH U coneil, MOoJHbIe
Y COKpalI€HHBIC YPaBHEHUS PEaKIUii HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOJTBEPKIAIOLINX CYIIECTBOBAaHHE F€HETUUECKOM CBSI3U MEXK/1y BEIIECTBAMU PA3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUii TOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTH POTEKAHUS
XUMUYECKHUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBHSIX;
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®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MAacChl BELLIECTB, MACCOBYIO J10JII0
XMMHUYECKOI'0 3JIEMEHTA 10 (GOopMyIie COEMHEHNUS, MACCOBYIO JI0JIIO BELIECTBA B pacCTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaKlvH;

e coOmoaTh NpaBuiIa MOJIb30BAaHUS XUMUUYECKON NIOCYJ0H U 1TaOOpaTOPHBIM 000PYAOBaHUEM, &
TaKXe MpaBujia 0OpalieH s ¢ BEIIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLIUSMH 10 BHITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHMIO ra3000pa3HbIX BEUIECTB
(aMMmaka M yrieKucIIoro rasa);

® [IPOBOJUTH PEAKLINHU, IOATBEPKIAIOIINE KAUECTBEHHBIM COCTAaB Pa3IMYHbIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPUJI-, OpOMUI-, HOJU -, KapOoHAT-, pocdat-, CUIUKAT-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

® [IPUMEHATH OCHOBHBIE ONIEPALIMM MBICIIUTEIBHON AEATEIbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
00001IeHNEe, CHCTEMATH3AIHIO, BBISIBIICHUE TPHYNHHO-CIICICTBEHHBIX CBA3CH — ISl N3yUCHHUS
CBOICTB BEILIECTB U XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAYYHbIE METOAbI IIO3HAHMS —
HaOJr0IeHNe, N3MEPEHUE, MOJIETTUPOBAHUE, SKCIEPUMEHT (peaJIbHbIN U MBICICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu
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Ilepronnueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne n/m P Konrpoabnbsie IIpakruueckue p
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpenue u yriy0OiaeHne 3HaHUH OCHOBHBIX 5 1 Bbu6mmotreka [JOK
' paszeinoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakTepUCTHKA XUMUISCKUX
2.4 arteMeHToB |VA-rpymel. Yriepon u KpeMHUI 8 1 2 bubmmorexa TIOK
' PYTHIEL. P P https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne Koamiectso 9acon HMara DJIeKTPOHHDBIE HU(POBBIE
Tema ypoka K I
u/ Bcero OHTPO PakTH  y3yyeH o0pa3oBaTelbHbIe PeCypPChI
JIbHbIE YeCKHue
n us
padoThI padoThI
1 IIpenmer xumuun. Ponp xuMuu B xKU3HU YenoBeka. Tena u 1 509 bubmuoreka [JOK
BEILIECTBA ) https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 ITorsarue o MeTogax MO3HAHUS B XUMHUH 1 5.09
A https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas padora Ne 1 «IIpaBuiia paboThI B J1abopaTopuu 1 9.09 bubnnoreka [JOK
U TIpUEMBI 00paIieHusI ¢ 1a00paTOPHBIM 000PYIOBAHHEM) ' https://m.edsoo.ru/ff0d23dc
bubmuorexa [JOK
4 Yuctele BemecTBa 1 cMecu. Cioco0sI pa3nesieHus cMeceit 1 12.09
m pasit https://m.edsoo.ru/ff0d26ca
5 [MpakTudeckas padora Ne 2 «Pasnenenue cmeceit (Ha mpumepe 1 16.00 bubnnoreka [JOK
OYHCTKH MOBAPEHHON COJIN )» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 19.09
Y https://m.edsoo.ru/ff0d2a6¢
XHUMHYECKUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) XUMUYECKUX bubmuorexa [JOK
. 1 23.09
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IIpocTele U clIOKHEIE BEIISCTBA 1 26.09
p IH https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYIISIpPHOE YUCHHE 1 30.09
YJApHO® y1 https://m.eds00.ru/ffod2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMHUYecKas popmyIa. 1 3.10 bubmuorexa [JOK
BaneHTHOCTh, aTOMOB XMMHYECKHUX 3JICMEHTOB ' https://m.edsoo.ru/ff0d2eae
11 OtHocutenbHast aroMHast Macca. OTHOCUTENbHAS 1 210 bubnnorexa [JOK
MOJIEKYJISIPHASI Macca ' https://m.edsoo.ru/ff0d323c
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12 MaccoBast 10711 XUMHYECKOTr0 DJIEMEHTA B COEIUHEHNU 10.10 ng;?;;fg;gﬁ}:m 4350c
13 KonuuectBo BemectBa. Mosib. Mouisipast Macca 14.10 ngs?;;?:;(szgroulllffo 45230
14 ®Pu3nyecKue 1 XUMUUECKHUE SBICHUSA. XUMHAYECKAs peaKus 17.10 ngs?;;?:;(szgroulllffo d437fa
15 [Ipu3Hakuy 1 ycioBus NIPOTEKAHUS XUMUYECKUX PEaKLIUN 21.10 ngg;ﬁ?}fg;grou}:f 0d3al6
bubnnorexa [JOK
16 | 3akoH coxpaHEHHUS MacChl BEMIECTB. XUMUYECKHE YPAaBHEHHUS 24.10 httos://m.e dsogru /0338
17 Brprunciienust KoJiMm4ecTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM 211 bubnnoreka [JOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d5708
18 Knaccudukanuss XaMUYeCKUX peakiuii (COeTMHECHHMS, 1111 bubnmnoreka [JOK
pasoKeHMs, 3aMelIeHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHblil-3HUUKIONEAUCT. O0001IEHNE U 1411 bubnnorexa [JOK
crucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/ff0d40c4
20 KonTposbnas padora Nel no teme «BemiecTtBa 1 XUMHUYECKHE 1811 bubnuoreka [IOK
pEaAKIHM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3zos. Cocras Bo3ayxa. Kucinopox — 21.11 bubnunorexa [JOK
3JIEMEHT U IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA KUCTOpoa (peakinu 25 11 bubnuotexa [JOK
okucieHus, roperne). [lonsarue o0 okcumax https://m.edsoo.ru/ff0d4614
93 Cnioco0bI MoTydeHus: KUCIOpo/ia B 1abopaTopuu u »8.11 bubnmoreka [JOK
MPOMBINUIEHHOCTH. [IprMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ hekT XUMUUECKOH peakiuu, MOHATHE O
24  TepMOXMMHUYECKOM YPAaBHEHHHU, IK30- U SHIOTEPMHUUECKUX 2.12 bubmorexa [JOK
https://m.edso0.ru/ff0d4790
peakumsx
25  TomnmBo (He(Th, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, 5.12 bub6nuorexa [IOK
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CIIOCOOBI €r0 MPEeA0TBpAlIECHUS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktrueckas padora Ne 3 o treme «llomydenue u cobupanue 9.12 bubnnoreka [HOK
KHUCJIOpOJa, U3YYEHHUE €r0 CBOKCTBY ' https://m.edsoo.ru/ff0d4ae2
Bonopoa — sneMeHT u nipocroe BemectBo. Haxoxnenue B bubnmoreka [JOK
27 12.12
pupoje https://m.edsoo.ru/ff0d4ddo
Pu3nyecKue 1 XMMHUYECKUE CBOMCTBA Boopoaa. [Ipumenenune bubnmoreka [JOK
28 16.12
BOZIOpOAA https://m.edsoo.ru/ff0d4ddo
bubmuoreka [JOK
29 o € 0 KUCIJIOTax U CO 19.12
FITTHE O IHCHOTAR 1 SO https://m.eds00.ru/ff0d50d2
bu6mmoreka [IOK
30  Cmoco0sl momyde ozopoa B 1abopaTo 23.12
HOCODR HOTYRCHILT BOAOPOA B AabOPaTOPHH hitps://m.eds00.ru/ff0d4ddo
31 [IpakTuueckas padora Ne 4 o teme «Ilomydenue u cobupanue 26.12 bubnuoreka [IOK
BOJIOPO/1a, U3YYEHHUE ETO CBOMCTB ' https://m.edsoo.ru/ff0d4f42
bubmuorexa [JOK
2 M i ¢ . A 9.01
3 OJISIpHBIN 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ffod542e
33 Brruucienus o0b€Ma, KOJIHYECTBA BEIECTBA ra3a 1o ero 13.01 bu6mmoreka [JOK
M3BECTHOMY KOJIMUYECTBY BEILIECTBA WK 00BEMY ' https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra3oB IO YPaBHEHHUIO PEAKIIUU Ha 16.01 bubnnorexka [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUI ra30B ' https://m.edsoo.ru/ff0d5708
bu6mmoreka [IOK
35 () I 20.01
W3UYECKHEe U XUMUYECKUE CBOWCTBA BOJIBI https://m.edsoo.ru/ffod587a
bu6mmoreka [IOK
36 i. [T 23.01
CocraB ocHoBanwuii. [TonsTre 006 HHAUKAaTOpaX httos://m.edsoo.ru/ffod59e2
37 Bona xak pactBopurens. HacblllieHHbIE 1 HEHACBILLIEHHBIE 701 bubnnoreka [JOK
pacTBOpbI. MaccoBas 70151 BELECTBA B pacTBOPE ' https://m.edso0.ru/ff0d5b40
[TpakTrueckas padota Ne 5 mo reme «lIpurorosnenue
38 ACTBOPOB C OIPeIeIEHHON MacCOBOU 0JIE€N PACTBOPEHHOTO 30.01 Brbmrotexa IOK
P P P P P ' https://m.edsoo.ru/ff0d5eba
BELIECTBA»
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39 KonTtponsnas padora Ne2 mo reme «Kucnopoa. Bomopon. 3.02 bubmumoreka [IOK
Bona» ' https://m.edsoo.ru/ff0d6342
bubmuoreka [JOK
40 Oxcupl: cocTaB, KiacCu(hHKaIUsg, HOMCHKIIATYpa 6.02
8 (uca P https://m.edsoo.ru/ff0d664e
41 [TonyuyeHne u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 10.02 bubnuoreka [IOK
aM(OTEPHBIX OKCUJIOB ' https://m.edso0.ru/ff0d664e
bu6mmoreka [IOK
42 OcHOBaHUS: COCTaB, KIacCH(HUKAIUI, HOMEHKJIATYpa 13.02
(ucar P https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
43 Ilonyuenune m XUMHUYECKHE CBONCTBA OCHOBAaHUM 17.02
ya https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
44 Kucnotel: cocras, kiaccudukanus, HOMEHKIATypa 20.02
Purcan P https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK
45 [Tonyyenne U XUMHUYECKHE CBOMCTBA KUCIOT 24.02
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, 27,02 bubnuorexa [JOK
XMMHYECKHE CBOMCTBA ' https://m.edsoo0.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenne skcnepuMeHTaIbHbBIX
47 3a1a4 1mo TeMe «OCHOBHBIE KJIACCHI HEOPraHMUECKUX 2.03 Bubmorexa ITOK
. P ' https://m.edsoo.ru/00ad9b7c
COCIMHEHMID»
48 ['eneTnyeckast CBA3b MEXKIYy KJIACCAMH HEOPTaHUYECKUX 5 03 bu6mmoreka [JOK
COEIMHEHUIT ' https://m.eds00.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAaHUH 9.03
H . https://m.edso0.ru/00ad9ch?2
50 KonTtponbHas padora Ne3 no reme "OCHOBHBIE KIIacChl 1203 bubnnoreka [JOK
HEOPraHUYECKUX COEAUHEHUN" ' https://m.edsoo.ru/00ad9ela
51 [TepBble NOMBITKY KJIACCU(PUKAUU XUMUYECKUX FIIEMEHTOB. 16.03 bubnnoreka [JOK
[ToHsiTHE O rpyNIax CXOIHBIX AIEMEHTOB ' https://m.edsoo.ru/00ad9ffa
52 [Tepuoaunueckuii 3akoH u Ilepuoanueckas cucrema 19.03 bubnnorexa [JOK
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xuMH4eCcKuX 3aemMenToB . M. Menaenecea https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 IIepuonsr, TIIEI, ITIOATPYHIIBL 1 2.04
PHOAEL, TPY APy https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
54 Crtpoenue atoMoB. CocTaB aTOMHEIX siaep. M30Tonbl 1 6.04
p Aep https://m.edsoo.ru/00ada342
55 CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 9.04 bubnmoreka [JOK
Ilepuonnueckon cucremsl [. 1. Menaeneena ' https://m.edsoo.ru/00ada6bc
56 XapaKkTeprucTUKa XUMHYECKOTO 3JIEMEHTA 10 €T0 TOJIOKEHHUIO 1 13.04 bu6mmoreka [IOK
B [lepnonnueckont cucreme 1. 1. Menneneesa ' https://m.edsoo.ru/00ada824
3unauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU U
57 npaktuku. J[. 1. MenaeneeB — y4€HBIH, ITe1aror 1 1 16.04 bubmorexa HOK
p e A yi > TIedt ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
bu6mmoreka [IOK
58 DIIEKTPOOTPULATEIIFHOCTh AaTOMOB XUMUYECKUX DJIEMEHTOB 1 20.04
poOTpHIL https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HouHas xuMudeckas CBsA3b 1 23.04
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 KosanenTHas nossipHas XUMHYECKas CBSI3b 1 27.04
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTnas HemonapHas XUMHUYECKasl CBA3b 1 30.04
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHp OKUCIECHUS 1 4.05
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKUCINTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIUI 1 7.05
peaxil https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKHUCIIUTEN U BOCCTAHOBUTEHU 1 11.05
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 no teme «CTpoeHue aroma. 1 1 14.05 bubnnorexa [JOK
XuMH4eckas CBSI3b) ’ https://m.edso00.ru/00adb486
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66 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allus 3HAHUT

67 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allus 3HAHUH

68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

18.05

21.05

25.05

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne KoumyecrBo yacoB Tlata
u/ Tema ypoka Beero  Kowmo  Tpacse  yavuen DJ1eKTpOHHBIE HU(POBBIE
JILABIE cKHe o0pa3oBaTebHbIE pecypchl
n us
padoThI padoThI
1 [Tepuoanueckuit 3aKOH. [lepuonnueckas cucremMa 1 509 bubnmoreka [JOK
XxuUMuIeckux neMentos JI. M. Menaeneesa ’ https://m.edso0.ru/00adb59e
5 3aKOHOMEPHOCTM B M3MEHEHUM CBOWMCTB XUMHYECKHX 1 5.09 bubmnorexa LIOK
3JIEMEHTOB TIEPBBIX TPEX MEPUOIOB ' https://m.eds00.ru/00adb6b6
bubmuoreka [JOK
3 Knaccndukamnys 1 HOMEHKIIaTypa HEOPraHMIECKUX BEIICCTB 1 9.09
Puican P P H https://m.edsoo.ru/00adb7e2
4 Buasl xumMudeckoi CBSI3HM 1 THIThI KPUCTALUITHYCSCKUX PEIIETOK 1 12.09 bubnnorexa [IOK
A P p ' https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel no teme «IloBropenue u 1 1 16.09
yriy0JieHre 3HaHUM OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay '
6 Knaccudukanus XuMHYECKUX peakluil o pa3InyHbIM 1 19.09 bubnuorexa [JOK
IpHU3HAKAM ' https://m.edsoo.ru/00adbch0
7 [TonsiTHe o ckopocTn xuMHueckoi peakuuu. [Tonsitue o 1 23.09 bubnuoreka [IOK
TOMOTE€HHBIX M T€TEPOrE€HHBIX PEAKIIUAX ' https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XMMHUUECKOM paBHOBeCUH. DAKTOPBI, BIUSIONINE
8 Ha CKOPOCTb XUMHUYECKOM peaKIIUU U MOJIOKEHUE 1 26.09 bubmaorexa [JOK
P P ' https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
bu6mmoreka [JOK
9 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1 30.09
peaxt https://m.edsoo.ru/00adcade
10 Teopus anekTponuTUUECKOr qucconuanuu. CUIbHBIE U 1 3.10 bubmuorexa [JOK
cJ1a0bIe AIEKTPOITUTHI ' https://m.edsoo.ru/00adcd68
bu6mmoreka [IOK
11 HonHrle ypaBHEHHS peaKIuil 1 7.10
P peartt https://m.edsoo0.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE 1 10.10 bu6mmoreka [JOK
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MPEJICTABICHUA 00 AIEKTPOIIUTUICCKON TUCCOITUAITTT https://m.edsoo.ru/00add5d8
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 14.10 bubnnoreka [HOK

ANEKTPOJIUTAYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8b2
14 [TonsiTe 0 TUIpOIU3E COCH 17.10 ngs?;;?:;(szgrou/%% dd9da
15 O060011IeHrne U cucTeMaTu3alus 3HAaHUN 21.10 ngg;ﬁfg;grou}éoa ddd12
16 [TpakTrueckas padora Ne 1. «Pemienne skcriepuMeHTaTbHBIX 24.10 bubnnoreka [JOK

3amad» https://m.edsoo.ru/00addbfa
17 KonTponbnas pabota Ne2 o teme «NEeKTpoIUTHIECKas 211 bubnuorexa [JOK

aucconuanys. XMMAYECKUe peakilui B pacTBOpax» https://m.edsoo.ru/00addec0
18 OO0m1as XxapakTepUCTUKa TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA 1111 bubnnoreka [JOK

Ha [pUMeEpeE XJiopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHas KHCIIOTa, XMMUYECKHUE CBOMCTBRA, 1411 bubnnoreka [JOK

MOJIy4eHUE, MPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Tpaktuyeckas pabora Ne 2 o teme «Ilonyuenue consiHoM 18.11 bubnnorexka [JOK

KHUCJIOTBI, U3yUYECHUE €€ CBOWCTB) https://m.edsoo.ru/00ade348
21 Boruncnenus no ypaBHEHUSIM XMMHUYECKUX pPEaKLUid, eclin 9111 bubnuoreka [IOK

OJINH U3 PEareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
22 OO0mmas xapakTepucTrka 31eMeHTOB VIA-rpymibt 25.11 }P?;Ifs?;r?]f;(szgroulléo.a\ de6da
93 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepsl 1 eé 28.11 bubnuoreka [IOK

COEMHEHUH B MpUpoAe. XUMHUYECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopoji, cTpoeHHe, (HU3NUECKUE U XUMUYECKUE 512 bubnuorexa [JOK

CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxkcuapl cepol. CepHas KMCIIOTa, GU3HIECKUE M XUMHUECKUE 5 1o bubnmuotexa [JOK

CBOICTBa, IPUMEHEHHUE https://m.edsoo.ru/00adea28
26 XHUMHUYECKUE PEAKIMH, JIEKALIUE B OCHOBE MPOMBIILIEHHOTO 9.12 bubnmnoreka [JOK
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CIoco0a MOyYeHHsI CEPHOI KUCIOThI. XMMHUYECKOe https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPYXKAIOUIEH cpeibl COSTMHEHHUSIMU CEPhI
bubmuoreka [JOK
27 Brrunciienne MaccoBoil 101 BBIXOJA IPOAYKTA PEAKLIMU 1 12.12
A A8 TIPOAyIcTa peatt https://m.edsoo.ru/00adec8a
OO01mast xapakTepUCTHKa 31eMeHTOB VA-rpynmsl. A30T,
28 acrpocTpaHeHHe B IpUpoAe, GPU3NIECKUE U XUMUYECKHE 1 16.12 bubmorexa OK
P Up P pUpoAe, ' https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMMmak, ero pu3nYecKue U XUMUIECKUE CBOWCTBA, 1 1912 bubnnoreka [HOK
TOJIyYEHUE ¥ IPHMEHEHNE ' https://m.edsoo.ru/00adf004
30 [TpakTuueckas pabota Ne 3 mo reme «llonydyenne aMmuaka, 1 1 23.12 bubnuorexa [JOK
U3YYEHHUE €T0 CBOWCTB)» ' https://m.edsoo.ru/00adf180
" bubnuorexa [JOK
31 A3zoTHas KHucioTa, e€ pu3ndeckrue 1 XUMUUECKHE CBOMCTBA 1 26.12
b https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE
32 MUHEpaIbHBIX yI0OpEeHHH. XMMUYECKOE 3arpsI3HCHUE 1 9.01 bubmorexa HOK
P o YAOOP ' P ' https://m.eds00.ru/00adf518
OKpY’KaroIllel cpeabl COEAMHEHUSIMU a30Ta
33 ®docdop. Oxcua pocdopa (V) u pochopnas kuciora, 1 13.01 bubnunorexa [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA, MOJTyUYCHHE ' https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX 1 16.01 bubnuoreka [IOK
ynoopeHuil. 3arps3HeHHe NPUPOAHON cpeabl hocaTamu ' https://m.edsoo.ru/00adfc20
35 VYraepon, pacpocTpaHeHue B IpUpoJe, huzndeckue u 1 20.01 bubnnorexka [JOK
XMMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux pu3ndeckne 1 XUMUIECKUE CBONMCTBA.
36 DKOIOrMYeCKUEe MPOOIEMBI, CBA3aHHBIE C OKCHUIOM yIiepoaa 1 23.01 BrbmuoTexa IOK
P ’ yruep ' https://m.edsoo.ru/00adfebe
(V)
bubmuorexa [JOK
37 YroapHas KUCIIOTa B €€ COTN 1 27.01
https://m.edso00.ru/00ae006¢c
38 [Ipaktrueckas padora Ne 4 mo teme "llomydenne 1 1 30.01 bubnmuotexa [JOK
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yriekucioro raza. KauectseHHas peakuus Ha kapOoHaT-noH" https://m.edsoo.ru/00ae027e

39 [TepBoHavabHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK 1 3.02 bubnnoreka [HOK
0 COCIMHEHHUSIX YIiIepoJa ' https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
40 KpemHunii u ero coemuHeHus 1 6.02
P A https://m.edso0o.ru/00ae080a
41 [TpakTrueckas padora Ne 5. Penenne sxkcriepuMeHTaIbHBIX 1 1 10.02 bubnnoreka [JOK
3a7a4 1o TeMe «Ba)xkHenye HeMeTaIbl ¥ UX COEIUHECHU ’ https://m.edsoo.ru/00ae0bf2
42 KonTtponbsHast padora Ne3 o reme «BakHeime HeMeTaIbl 1 1 13.02 bubnnorexa [JOK
U UX COCIUHEHUI» ' https://m.edsoo.ru/00ae0el8
OO0m1as xapakTepucTUKa XUMHUYECKUX 2JIEMEHTOB —
bubmuorexa [JOK
43 METAJIOB. MeTalmmyeckas CBsi3b U METaJUInYecKas 1 17.02
. . https://m.edsoo.ru/00ae103e
KpucTaumueckas pemeérka. dusndeckrue CBOMCTBA METAIIIOB
44 XUMHUYECKUE CBOMCTBA METAJIOB. DJICKTPOXUMUYECKUHN PsiJT 1 20.02 bubmuorexa [JOK
HanpsHKEHUH METAILIIOB ' https://m.edsoo.ru/00ae1156
O6mmue criocoOb! moayyeHus: MeTauioB. CIiIaBbL.
bu6mmoreka [IOK

45 Bbruucnenus no ypaBHEHUSIM XUMHUECKUX PEAKLUH, €U 1 24.02
OJIMH U3 PEAreHTOB COAEPKUT IPUMECH

https://m.edsoo0.ru/00ael1156

46 [loHsiTHE O KOPPO3UU METAIIIOB 1 27.02 Egggﬁ;fg;gﬁ}é%eﬂm
47 IenouHble METAILIbI 1 2.03 E;f:sj?;l;?ee;{sigr(z/léansz
48 OKcuabl ¥ THAPOKCUIBI HATPUSA U KU 1 5.03 ngi;ﬁ:;;gg/%wﬂ 4b2
49 [llenouno3eMenbHBIC METAIIBI — KAJIBITUA ¥ MarHUiH 1 9.03 }r?tl;l:sj;lll//lr?:(;(;grou/%an15 o8
50 Baxnueiime coeIMHEHNS KaTbIIHs 1 12.03 E::g;ﬁfg;grou}é%eﬁ o8
51 O00011eHne 1 cUCcTEMaTU3AINS 3HAHUI 1 16.03
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bubmuorexa [JOK
52 JKécTkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUS 19.03
a yerp https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padorta Ne 6 o reme "YKEcTKOCTh BOMBI U 204 bubnmoreka [JOK
METO/IbI €€ yCTpaHeHus " ' https://m.edsoo.ru/00aelae8
bubmuoreka [JOK
54 ATroMUHUI 6.04
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
55 AmMdboTepHbBIE CBOICTBA OKCHUIA U THAPOKCHIA 9.04
(orep a AP A https://m.edsoo.ru/00aelc64
56 Keneszo 13.04 bubmaorexa IJOK
https://m.edsoo.ru/00ael1d86
bubmuorexa [JOK
57 Okcupl, THAPOKCUALI 1 cou xene3a (1) u xenesa (111 16.04
A AP A (I (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 20.04
59 [IpakTudeckas padora Ne 7. Pemenue skciepuMeHTATbHBIX 23.04 bubnuorexa [JOK
3a7a4 10 TeMe «BakHelmue MeTaIbl ¥ UX COSTUHEHU ' https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSIM XUMHYECKUAX PEAKIIUN, €CITN
60 OIMH U3 pEareHTOB JaH B N30BITKE WM COAEPKUT IIPUMECH 27.04 Bubmorexa ITOK
p . p p ’ ’ https://m.eds00.ru/00ae1750
Brrarcnenus MacCOBOH JIOJTH BBIXO/Ia TIPOYKTA PEaKIHH
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUT 30.04
62 Kontponbnaas padota Ne4 o reme «BakHeiiie MeTamibl U 4.05
AX COEINHEHU» '
63 BemmecTBa 1 Marepuaibl B HIOBCEIHEBHOM KU3HU YeIOBEKA 7.05 Bubmorexa ITOK
P ) https://m.eds00.ru/00ae3f50
bu6mmorexa [IOK
64 XHUMHUYECKOE 3arpsI3HEHUE OK arollel cpebl 11.05
P pyRaiom pex https://m.edso0.ru/00ae4270
bu6mmorexa [IOK
65 Posb XxuMHU B pelIEHNH DKOJIOTHYECKUX ITPOOIEM 14.05
p p https://m.edso0.ru/00ae4270
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHMA 18.05 bubmmoreka [JOK
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67 PesepBHbIil ypok. O0001ICHIE ¥ CHCTeMaTH3allus 3HAHUH

68 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3alus 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

21.05

25.05

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

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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JTnct cornacoBaHus k gokymeHTty Ne Pl xumuna 8-9 ot 06.10.2023
MHuumaTop cornacosaHus: Lnwkosa J1.B. dupektop
CornacoaHue nHnyumposaHo: 06.10.2023 13:48

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo
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