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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, COCTABJIICHHAs Ha
OCHOBE TpeOOBaHMII K pe3yidbTaTaM OCBOCHHS OCHOBHas oOpa3oBaTelibHAas Iporpamma
OCHOBHOro ob6miero ob6pa3oBanus, npexacraBieHHas B ®PI'OC OOO, a Takxke Ha OCHOBE
denepanpHOl pabodeil mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIICTIIMH MPENOIaBaHus Kypca
nmpeaMeTa «XuMHs» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit deneparum .

[Iporpamma 1o XMMHUM Ja€T MPEACTaBICHUE O MPEaMETaX, OOIIYI0 CTPATErHui0 00y4YeHus,
BOCIIUTAHUS U pa3BUTHUA OOydalOIUMXCs B paMKax y4yeOHOro ImpeaMeTra, YCTaHaBIIMBAET
o0s13aTeNbHOE TMPEAMETHOE COJCpX)aHUe, OO0ecleuynBaeT oOO0eCIeueHrue €ro Mo KiaccaM |
CTPYKTYpUPOBAHHUE IO pa3jiejaM U TeMaM MPOrpamMM MO XUMHUH, OMpeiesieT KOJTUYeCTBEHHbIE U
KaueCTBEHHbIC XaPAKTEPUCTUKHU COACPIKAHUS, PEKOMEHIYEMYIO MOCIE0BATEILHOCTh N3 YyUCHHUS.
XUMHS C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKA yueOHOro Impoiiecca,
BO3PACTHBIX KaTETOPHU OOYYArOIIMXCs, OMPEACIISIOT BO3MOXKHOCTH MPEAMETa ISl peaTn3aiuu
TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeNbHO MpOrpaMMbl Ha YPOBHE
6a30Boro 00MmIETO O0pa3oBaHMs, a TAaKKe TPeOOBaHMS K pe3yilbTaraM OOydeHHs] XUMHH Ha
YpOBHE 1IeNieil U3ydeHHs MpeJAMeTa U OCHOBHBIX BHUIOB y4eOHOro Mpollecca -MO3HABATEIbHOM
JESTSIIbHOCTH 00YYarOIIEeToCs 10 OCBOCHHUIO YIEOHOTO COJIEPIKaHUSI.

3HaHue chayxuTened mupa g (GOPMHUPOBAHUS MUPOBO33PEHHS] OOYYaIOLIETrocs, €ro
MPEACTABICHUN O MaTepuaibHOM €JIMHCTBE MHPA, OCHOBHAsI POJIb KOTOPOrO 3aKIIOYAeTCs B
bopMUPOBAHUN XUMHH MPEACTABICHUI O B3aUMOIIPEBPALIECHUSIX SHEPTUU U O 3€MHBIX TelaX B
MPUPOJIE, O MYTAX PEHICHUs, CBSI3aHHBIX C MIPOOJIEMaMu Pa3BUTHS YEIOBEUYECTBA —BOM MIPUPO/IBI,
SHEPreTUYeCKO, MaTepralIbHON U OCHOBHOM 0€30M1acHOCTH, MPOOIEMBI 3IpaBOOXPAHEHUSI.

N3yuenune xumun:

ofOecrieyeHre YCIOBUW [JJIi CaMOPAa3BUTHsSI M KYJIbTYpbl JIMYHOCTH, €€ OOIIel wu
(GyHKIIMOHAIBHOTO (POPMUPOBAHMS TPAMOTHOCTH;

BHOCHT BKJIaJl B HABBIKM MBIIUICHUS U TBOPUYECKUE CIIOCOOHOCTH OOYYArOIIMXCS, HABBIKH
WX CaMOCTOSITEIbHOM Y4eOHOW JESITeNIbHOCTU, JKCIEPUMEHTATBHBIX U HCCIIEI0BATEIHCKUX
YMEHH, He0OOXOIUMBIX KaK B MOBCEIHEBHOM XM3HH, TaK U B IPO(HECCUOHATHLHON AeSITENEHOCTH;

3HaAKOMCTBO €O crenU(pUKON HAyYHOTO MBIIIUICHUS, 3aKIIaIbIBAIOIIEE OCHOBBI 1[EJIOCTHOTO
B3IJIAJla Ha €IUHCTBO TMPUPOABI U  YEJIOBEKa, SBISAETCA OTBETCTBEHHBIM  3TaroM
B Pa3BUTHH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YYAIOIIUXCS;

cojneficTBre (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSIM,
K MPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIaJl B 9KOJIOTUUECKOE 00pa30BaHUE O0yUarOIIMXCS.

OTu HampaBjieHHsT B OOyYEHUM XHUMHH TPHUBOIAT K CHEU(PUIECKOMY COJIEPKAHUIO
y4eOHOTO TIpPeIMEeTa, KOTOPBIN SIBISETCS TMENarorHYecKd aJalnTHPOBAHHBIM OTPAXKEHUEM
HaIlpaBJICHUsI HAYKU XMMUU Ha ONPEECICHHOM 3Talle €€ Pa3BUTHSL.

Kypc xumun Ha ypoBHe 6a30BOro oouiero ooOpa3soBaHMsi, OpPUEHTUPOBAHHBIA HA OCBOCHHE
00y4JaroNMMHUCS, COOTBETCTBYET CHCTEME [E€PBOHAYAIBHBIX TMOHITHUA XHMHUH, OCHOBaM
HEOPTaHWYECKOW XMMHUHU U HEKOTOPHIM BaXKHBIM IMMOHATHSIM OPTaHUYECKON XUMHUH.

CtpykTypa comep aHHsi TPOrpaMMBbl 10 XUMHHU C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
nocTyma K ee uzydeHuto. CoepkaHlue COCTOUT U3 CHCTEM TOHSITHI XMMHUYECKUX JIEMEHTOB U
CHUCTEM BEIECTB, a TaKKe MOHITHA XUMHYECKOro pexuma. ObecrneyuBaTh 3TH CHUCTEMBI
CTPYKTYPHO OPTaHW30BAHHOW JEATEIHLHOCTHIO IO MPUHIIMITY MOCJIEI0BATEILHOTO Pa3BUTHUS
3HaHUM Ha OCHOBE MPEACTABICHHBIX HA Pa3HBIX YPOBHIX TEOPETUUECKUX OCHOB:
ATOMHO-MOJICKYJIIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuoanueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHBIE 3aKOHbI XUMHUU;
— y4YeHHUS O CTPOSHUH aTOMa U MEAUITUHCKON CBSI3U;
— IlpencraBnenuii 06 HMEKTPOIUTHIECKON TUCCOLMAIIMY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHNS, OCHOBAaHHbIE Ha SMIIMPUYECKH IIOJYUYEHHBIX M OCMBICICHHBIX
(akTax, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO YPOBHA K Mpoueaype, GyHKIHOHUPOBaHHUE
¢GyHKUIMH 00BSACHEHHS U MPOTHO3UPOBAHUS CBOIMCTB, CBOMCTB U BO3MOXKHOCTEW MPAKTUUYECKOTO
IPUMEHEHHUS U MOJIyYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMm II0 XHMHH CIIOCOOCTBYeT (OPMHUPOBAHUIO MPEACTABICHUN O
(Gu3nyeckux pe3yiapTaTax HAy4HbIX KapTUH MHpa B JIOTUKE €€ CHUCTEMHOM MNpHUpOJBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METO/IaM I103HaHus B Hayke. M3yueHue xumMun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUH W3 paHee MH3YYEHHBIX HAYyYHBIX HPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiaccel» 1 «Pu3uka. 7 Kiacey.

[Tpy m3yyeHUM XUMHMM IMPOUCXOMAAT 3HAHHMS OCHOB MEAMLMHCKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOW MAEATEIbHOCTH YEJIOBEKa M KaK OJHOM U3
COCTaBJIAIOLIMX MUPOBOM KyinbTypbl. OCHOBHAs 3a7aya IIpeJMeTa COCTOUT B M1OCIE10BaTEIbHON
cucreMe (pyHIaMEHTAJIbHBIX 3HAHUA — (QyHIaMEHTAJIbHBIX (AKTOB, OOBSICHEHHH, TEOPUU U
TEOPHH, JOCTYIIHBIX 0000LIEHUH MUPOBO33PEHUYECKOI0 XapaKTepa, 3bIKOBOM HAYKH, B OOLICHUN
C TPAAMLUMOHHBIMA METOJAMH TIO3HAHHS TPH HM3YYCHHH BeEUIeCTB U (hyHIaMEHTaIbHOTO
IOPUHIUINA, B Pa3sBUTHU U PA3BUTUU MO3HABATEJIbHBIX YMEHUM M HUX NPUMEHEHHs. B yyeOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpaleHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMH XMMHH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

—TpeOyeT WHTEIUIEKTYaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOH K camMo00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

—KayecTBO  OOy4yeHMssT Ha  CHCTEMaTH4Yeckoe IpHOOLIEHHE  OOydaroUIMXcsi K
CaMOCTOSITEJIbHON  [TO3HABATEJIbHOM J€SATENIbHOCTH, CTAaHJApTHBIM METOJUKaM I103HaHUS,
(bOopMHPOBAHNIO HANPaBIEHHOW MOTUBAIMM U PA3BUTHIO CIIOCOOHOCTEN K XUMUM;

—o0ecrieyeHne  yCIOBUH, BKIIOYEHHE OOy4eHHs B  OOy4YeHHE pPa3HOOOpa3HOM
NeSITeIbHOCTH, TMO3HAHWS M CAMOIO3HAHUS, KIFOYEBbIE HABBIKM (KJIFOUEBBIX KOMIIETEHIIMH),
0011eYeI0BeYeCKOe 3HAaUEHUE JJIsl PA3IMYHBIX BUJIOB JESTEIbHOCTH;

—OJIEP>)KUBACT OOIYI0 (QYHKIIMOHATIBHYIO U €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb, B TOM
YHClle YMEHUH OOBSICHITh U aHAJIU3UPOBAThH NMPOOJIEMbI OKPYKAIOIIEr0 MUPA, UCTIOIb3Ys 3HAHUS
U ONBIT, MOJyYEHHbIE NPU U3YYECHUM XMMHUH, NPUMEHATh WX NpU oOecredeHuu mnpodieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

—OTHOLIEHHE K Y4YalIUMCSi TYMaHUCTHMYECKHX OTHOIIEHWN, TOHMMAaHUE IIEHHOCTEH,
HAyYHBIX 3HAHUU Ui pa3pabOTKU SKOJIOTMUECKUX MPUHLUIIOB MOBEIEHUS B OBITY M TPYIOBOM
JESATEIIBHOCTH B LIEISIX COXPAHEHUSI UX 370POBbsl U OKPYXKAKOIIEH IPUPOIHON CpEebl;

— pa3BUTHE MOTHBAIlMM K OOy4YeHHIO, CIIOCOOHOCTEM K  CAMOKOHTPOIK |
CaMOBOCIIUTAaHUIO HAa OCHOBE (OPMHMPOBAHUS OOIIEUETOBEYECKUX LIEHHOCTEH, MOJATOTOBKU K
OCO3HAaHHOMY BBIOOPY MPO(HIIS U HAMIPABIEHHOCTH JabHEUIIET0 00yUIeHUSI.

OO1ee KOJIMYECTBO YacOB, OTBEJCHHOE JUIl M3YyYeHHMs XMMUU Ha YPOBHE HA4aJbHOI'O
oOmiero oOpa3oBaHus, cocrapisieT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B Hezien0), B 9
Kyacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEPXAHHNE OBYYEHUA

8 KUIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA



[Ipenmer xumuu. Posib XuMHUM B KM3HM 4Ye€JIOBEKa. XMMHUSL B CHCTEME Hayk. Tena u
BellecTBa. PU3NUYECKUE CBOMCTBA BEIIECTB. ATpEraTHoe COCTOsIHUE BeulecTB. [Ipemnoxkenue o
METO/IaX MOo3HaHUs B XUMHUH. UucThie BemecTBa U cMecu. CriocoObl pa3jiesieHus: CMECeH.

ATOMBI u MOJIEKYJIbl. XUMUYECKUE 31eMeHThl. CUMBOJIBI 3J€MEHTaPHBIX
a51eMeHTOB. [IpocThie U cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuyeckass  Qopmyna. BaleHTHOCT, ~ aTOMOB ~ XMMHYECKHUX  3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBas 10J11 XUMUYECKOI'O AJIEMEHTA B COCIMHEHUSIX.

KommuectBo BemecrBa. Monbs. MonsipHass macca. B3aumMocBsA3b KOJIMYECTBA, MacChbl U
YHClla CTPYKTYPHBIX BeriecTB. Pacuérel o hopmynaM pe3ynbTaToB pe3ysibTaToB.

@u3nyeckue U MEXAHWYECKUE SBJICHUSA. XMMHUYECKas peakuus U €€ IpU3HAKU. 3aKOH
COXpaHEHMsI MacCc BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus 3KOHOMHYECKOTO
BO3/CICTBUS (COEIMHEHUS, Pa3JI0KEHNUs, 3aMEHBI, 0OMEHA).

Xumuueckuii IKcnepumenm

3HAKOMCTBO C XMMHYECKOU IMOCY/I0H, TpaaulIMOHHBIE pabOThl B Ja00OpaTOpUU U MPHEMBI
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3y4YEHHE W ONHCaHuEe (PU3HUECKUX CBOWCTB
00pa3IoB HEOPraHWMYECKUX BEIIECTB, HAOMIOACHUE 3a (pu3MyYecKMMH BemiecTBaMH (TUIABJICHUE
BOCKa, TasHHUE JbJa, pPACTUPAHHE caxapa B CTYIKE, KUIEHUE M KOHJCHCALUS BOJbI) H
XUMUYECKMMM  BellecTBaMM  (FOpEHME  CBEYM, IPOKAJUBAHUE MEIHOM  IPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCIOTOM) HabOmoJaeHue, HAOJIIOJCHHEe U OINUCAaHUE MPU3HAKOB
IIPOTEKaHUsl BO3AEHCTBUS (pa3yioKeHUE caxapa, B3aUMOJCHCTBIE CEPHON KUCIIOTHI C XJIOPHUIO0M
Oapus, pasnoxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJEWCTBHE JKee3a C
pactBopom TBepaoi wmeau (1)), cmocod wu3yueHHs pasfeneHMs CMeceil: ¢ MarHuTOM,
bunbTpoBaHKEM, BbIIAPUBAHUEM, IUCTHIUISIMEH, Xpomartorpadueld, MpOBEACHHEM OYHMCTKH
[IOBapEHHOM cojii, HaONIOJEHHEM M ONHCAHMEM pE3YyJbTaTOB IPOBEJCHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs Macc, CO3/1aHUs MOJIeNiel MOJIeKY (IapoCTeP>KHEBBIX).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmecy rasza. CoctaB Bo3ayxa. Kucimopox — 2JIeMEHT M IIpOCTOE
BenlecTBo. Haxoxienue kucinopoaa B npupoje, GU3ndeckue 1 XMuMUYeCKHe CBOWCTBA (peakuu
ropenus). Okeugpl. [Ipumenenue kuciaopoaa. CriocoObl MOTYUYEHUsT KUCIOPOJIa B J1aOOPaTOPUsIX
U Ha npowusBojacTBe. KpyroBopor kuciopona B npupojae. O30H — auioTpornHas MOAU(pUKALUs
KHCIIOpOJIa.

TermoBoil 3P PeKT XMMHUECKOTO COCTOSHUS, TEPMOXMMHUYECKHE YpaBHEHHUS, IK30- U
OHAOTEPMUUYECKUE COCTOSIHUA. TOIUIMBO: yroib M METaH. 3arps3HEHUE BO3/yXa, CTEIEHb
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocroe BemecTBo. Haxoxxnenue BenukoOputanuu B mpupoe,
(bu3NYECKUX U XMMHUYECKHUX CBOMCTBAX, IPUMEHEHHH, criocoOax nmonsydeHus. Kucinotel u conu.

Monsipablit 00beM raza. Pacué€rhbl Mo XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOJbL. Boma kak pactBoputens. PacTBopsl. HacklieHHbIE 1
HEHACBILICHHBIE pacTBOpHL. PacTBOpUMOCTs BemiecTB B Boje. MaccoBas 10is BellecTBa B
pacTBope. XUMHUecKue cBoWcTBa BOJbI. OCHOBaHUA. POib pacTBOPOB B NMPUPOJE U B KU3HU
yenoBeka. KpyroBopor BoApl B NpHUpOAE. 3arpsi3HEHUE OKpyKarouled cpeasl Boxa. OxpaHa u
OUYHMCTKA BOJBI.

Knaccugukamus Heopranuueckux coenuHeHuit. Oxcunpl. Kinaccupukanuss  OKCHIOB:
oJieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
oKcu0B. PU3NYECKHE U XMMUUECKHUE CBOICTBA OKCHIOB. [lomydeHne okcuaos.

OcHoBanus. Knaccudukanus OCHOBAaHUM: mENOYn u HepellaeMble
ocHoBaHus. HomeHkaTypa ocHOBaHU. OCHOBaHBI ¢buznyeckue u XUMHYECKHE
cBoiicTBa. [lonydeHue ocCHOBaHUH.

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa kucnot. @uznyeckue U XUMHUYECKHUE
cBoiicTBa kuciot. Psa aktuBHoctr metayuioB H. H. bekerosa. [loyuenne KucioTsl.



Conu. Homenknarypa coneil. @uznyeckue M XUMHUYECKHE cBolcTBa cousd. [lonydenune
coJei.

I'eneTnyeckas CBA3b MEXKIy KJIACCAMU HEOPIAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm

Ka4eCTBEHHOE OIIPEJCIIEHUEe COJCpKaHUsl KHUCIOpoJa B BO3JyXe, IOJIydeHHe, coop,
pacrio3HaBaHME W HU3y4EHHE CBOMCTB KHMCIOPOZA, HAOJIIOJCHHWE B3aMMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM M YCJIOBHI BO3HUKHOBEHHUS U IOBBIIIEHHUS T'OpPEHMs (1103Kapa), O3HAKOMIIEHHUE C
BbIOOpKAMHU OKCHJIOB U OIMCAHUE UX CBOWCTB, MOJy4eHHE, cOOp, paclO3HABAHUE U U3Yy4YEHHUE
CBOWCTB OKCHAOB (ropeHue), B3aumojeiictBus BemukoOpuranuu ¢ okcupom wmeau (1)
(BO3MOKHO MCII0JIb30BAaHHE BHJIEOMATEpUANIOB), HAOI0eHHE 00pa3I0oB BELIECTB, BXOJAIIUX B
cocraB 1 Monb, HCCIEAOBAaHHWE pACTBOPEHHUS BEUIECTB C pPa3jIMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON TEMIEPATypOd [OJIeH pacTBOPEHUS BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTaulaMM (HaTpueM M KajblueM) (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), MCCIEI0BaHUE OOPa3ll0B HEOPraHMYECKUX BELIECTB pPa3jIMYHbIC KIIACCHI,
HaOJII0JICHUE 32 U3MEHEHUEM OKPACKH MHAMKATOPOB B pacCTBOpaxX KUCJOT U LIEN0YEH, U3yuyeHUe
B3auMmoJieiictBua okcuna menu (1) ¢ pacTBopoM cepHOM KHCIIOTBHI, KMCIOT C METalJlaMH,
ObICTpast HEWTpaln3alus, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHUE OJJHOTO METajia
JpPYTMM M3 pacTBOpa TBEPIOIO BEIIECTBA, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/lad 10 TEME «
Baxneiimme Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

Ilepnonnyecknii  3akon u  Ilepmogmyeckass  cucremMa 1o 3JeMeHTaM
. U. MenpneneeBa. CTpoeHue aToMOB. XMMHUYeCKas cBs13b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIC COCTOSTHUS

IlepBble Mephl IO OPraHU3aLMK IUIIEBBIX 2JIE€MEHTOB. [Ipeaoxkenue o rpymnmne CXoIHbIX
9JIEMEHTOB  (IIEJOYHbIE M IIEJIOYHO3EMENIbHbIE  METaJlibl, TIaJOreHbl, HMHEPTHHIE
raspl). DIEMEHTBI, CoepKalie aM(pOTEpPHbIE OKCUIbI U THIPOKCHUIBI.

[Tepuognueckuii 3aKkoH. [lepuoguueckas CUCTEMA  YIpPAaBJICHUSA 3JIEMEHTaMU
1. U. Menneneesa. Koporkonepuoanasi u jymHHonepuoanas Gpopmer [leprnonudeckoit cucreMsl
ocHOBHBIX  dsieMeHTOB  [I. 1. MenneneeBa. Ilepuonst  u  rpynnbl. DU3UYECKUN  CMBICI
IIOCJIETI0BATEIIbHOTO HOMEPA, HOMEPOB IEPUOOB U TPYIIIIBI IIEMEHTOB.

Crpoenne aromoB. CoctaB  aTomMHbIX  sAnep. M3oronsl. DnekTpoHbl. CTPOUTENBCTBO
AIIEKTPOHHOTO 00osouka aroMoB mepBbiXx 20 »siemeHToB I[lepuognueckolt  cUCTEMBbI
. . MenneneeBa. XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTAa IO €ro IOJOXKEHUI0 B
nepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB 3JIEMEHTAPHBIX DJIEMEHTOB, METANINYECKUX
Y HEMETAJUIMYECKUX CBOWCTB I10 IpyNnaM U IEPHOIaM.

3HaueHUE MEPUOJUYECKOr0 3aKOHA U INEPUOJUYECKONW CHCTEMBI SIBISIOTCA DJIEMEHTaMU
pa3BuTus Hayku U npaktuku. J[. . MenneneeB — yd€HbIN U TpaXIaHUH.

XuMu4geckas cBsa13b. KoBanenTHas (HOHHpHaSI )51 HCHOJIHpHaH)
CBA3b. QHGKTPOOTPI/IU,'&TGJIBHOCTB XHMHYECKHX 3JIEMEHTOB. MIOHHAS CBS3b.
CremnecHb okucaeHuss. OKHCINTEIFHO-BOCCTAHOBUTEIIHHEIC COCTOsIHHA. HpOHCCCH

OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm

u3ydyeHue oOpa3I0oB BEHIECTB METAIJIOB W HEMETaJUIOB, B3aUMOJIEHCTBUE TUAPOKCUIA
IIMHKa C pacTBOpaMH KHUCJIOT M WIEJIOYEl, TPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIINX
BO3HHKHOBEHHE OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX SIBJICHUN (TOpPEHUE, PEeXHUM pa3IoKeHus,
COC/TMHCHMS ).

Mesrwcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d NIPU MU3YyYEHUU XMMHUHU B § KIIACCE OCYLECTBIISIETCS
MOCPEACTBOM  MCIIOJIb30BaHMSI KAaK €CTeCTBEHHO-HAyYHBIX TOHSATUH, TaKk M MOHSITHI,
ABJIAIOIMXCSI CACTEMHBIMHU JUIS JIETKMX BELIECTB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO0mue ecTeCTBEHHO-HAyYHBIC TMOHSATHS: HAay4HbIE (AKThI, THUIIOTE3a, TEOPHS, 3aKOH,
aHaJn3, CUHTE3,  Kiaccu(ukanus,  MNEePUOJUYHOCTh,  HAOJIOJIEHWE,  IKCIIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJIICHUE.

®dusmka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, CPEIHUN 3apsijl, BEIIECTBO, TEJI0, O0BEM, arperaTHoe COCTOSTHUE
BEIIIECTBA, T'a3, (hU3ndecKas BeIMUMHA, BeJTUIMHA U3MEPEHHUS, KOCMOC, IIaHeTa, 3BE3/1b1, CoJHIIe

buonorus: ¢porocunTes, npixanue, ouocdepa.
['eorpadusi: armocdepa, ruapocdepa, Moae3HbIE HCKOMTAEMbIE, TOPHBIC MTOPOJIBI, TTOJIC3HBIE
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKkuusi

Ilepunonnueckuit 3akoH. [lepnognueckas cucrema YIIpaBICHUS JJIEMEHTAMU
. . MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTb B CBOMCTBE DPACKpPBITHS JJIEMEHTOB
IIEPBBIX TPEX MEPHUOJOB, KM, IPEBPALLECHUN U UX COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM
271eMEHTOB B lleprnonnueckoil cucreMe U NOCTPOEHUU UX aTOMOB.

CrpoeHue BelIeCTB: BHJAbl XUMHUYECKUX CBsi3eil. TUIBI KpHUCTAUIMYECKUX PEIIETOK,
XapaKTEepU3YIOLIME CBOMCTBA BELECTB 10 TUITY KPUCTAJUIMUECKON PEETKN U BULY XUMUYECKON
CBSI3U.

Knaccugukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BelIecTB. XMMHMUYECKHE CBOMICTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, Ie€HETHUYeCKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukanus Bo3aeicTBUs BCIEACTBUE PAa3IMYHBIX HNPUYMH (110 IPUYMHE U COCTaBY,
BO3HHUKAIOIIEMY B SIBICHHSX, MO TEIUIOBOMY 3G (eKTy, M0 NPUYMHE CTEHCHH OKHUCIICHHS
XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTHMOCTH, IO IOCIEA0BAaTEIbHOMY KaTalu3aTropy). JK30- H
SHJOTEPMUYECKHE COCTOSIHUS, TEPMOXUMUYECKHE YPABHEHUS.

[TpenyioskeHne o pexuMe 5SKOHOMHUYECKoro pexuma. [Toatue o0 oOpaTuMbIX H
HeoOpaTUMbIX MHIIEBbIX peakuusx. [IpeanokeHne o0 TOMOTE€HHBIX U TIeTepOTeHHBIX
peakuusx. [Ipennoxkenne o karanuse. [IpemyioxkeHne o XUMHUYECKOM paBHOBeCHU. PaKTOpHI,
BIIMSOIIME HA CKOPOCTh IKOHOMHYECKOTO COCTOSIHUS U ITOJI0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE COCTOSIHUS, 3JIEKTPOHHBIM OajaHC, OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE cocrosiHus. CocraBneHue METOIMYECKUX OKHCIIUTENBHO-
BOCCTAaHOBUTEJIHBIX METOJIOB € HCIIOJIb30BAaHUEM MeTOa OanaHca OanaHca.

Teopust 3EKTPOTUTUUECKON IAUCCOLUAIMU. DJIEKTPOJIUTEl U HEINEKTposinThl. KaTnoHsl,
AQHUOHBI. MeXaHu3M [UCCOLMALUN BEILECTB C PA3JIMYHBIMM XMMHUYECKUMHU CBS3IMU. CTENEHb
nuccounanuu. CuibHbIE U c1a0ble 3J€KTPOIUTHI.

Peakunmu uoHHOrOo oOMeHa. YCIOBUSL TPOTEKaHHWs HOHHOrO OOMeHa, TOJHBIE W
COKpaIllEHHbIE MOHHBIE ypaBHEHHUs. CBOMCTBA KUCIOT, OCHOBAHUM M COJIEM B CYIIECTBYIOIINX
IEKTPOJINTUYECKUX Aucconuanusax. KauectBeHHble cocTosHMs Ha HOHBL [Ipennoxkenue o
TUAPOIU3E COJIH.

Xumuueckuii IKcnepumenm

oOcienoBaHUE C MOJENSMHU KPHUCTANIMYECKUX PEHIETOK HEOPraHWYeCKUX BEIIECTB -
METAJUIOB M HEMeTauloB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOTO pEeXMMa OT BO3JECUCTBUS Pa3INYHBIX
(bakTOpOB, UCCIEI0BAaHUE JIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB, NMPOLIECCOB IUCCOLMALINN
KHCJIOT, IIefIouei U cojieil (BO3MOXHO MCIOJIb30BaHNE BUJIEO MAaTEPUAIIbl), IPOBEACHHUE OMBITOB,
WITIOCTPUPYIOIUX MPU3HAKH MPOTEKAHUS HOHHOrO oOMeHa (00pa3oBaHME OCAJIKH, BbIAETICHUE
raza, oOpa3oBaHME BOJbl), OIBITHl, WIUIIOCTPUPYIOIIME MNPHU3ZHAKA  OKUCIUTEIHHO-
BOCCTaHOBUTEINIBHBIX IMPOIECCOB (TropeHue, PexxuM paszinokeHus, COSTUHEHNUs), Paclo3HABaHUE



HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KaueCTBEHHBIX 3apsOB Ha HOHBI, pEIICHHE
9KCHEPUMEHTAIbHBIX 3a7a4.

HemeTauibl 4 MX cOeJUHEHHS

OO0ume xapakTepuCTHKH TrajnoreHoB. OCOOEHHOCTH COXpPaHEHUs aTOMOB, XapaKTEpHbIE
crenieHd  okucineHus. CTpoeHne ©  (QU3MUECKHE  CBOWCTBA  IPOCTHIX  BELIECTB  —
rajoreHoB. XMMHUYEeCKME CBOMCTBAa IO THUIly XJopa (B3auMOJEHCTBHE C MeTallaMH,
HeMeTaUlaMM,  Ienodamu). XaopBogopoAd. ConsiHass — KUCIIOTa, XMMHUYECKHE  CBOMCTBA,
HoJy4YeHue,  npuMmeHeHue. JlelictTBue  xjiopa M XJOPOBOAOPOJAa  HA  OpPraHU3M
yesoBeka. BaxkHenmue XJI0puabl U UX HaXOXKJIECHHUE B IPUPOJIE.

OOmas xapaxtepuctuka 31eMeHTOB VI A-rpymnmbl. OCOOEHHOCTH COXpAaHEHUs aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne M (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOA U Ccepbl. AJUIOTPONIHbIE MOJU(HKALMKA KUCIOPOJa M cepbl. XUMHUUECKUE CBOICTBA
cepel. CepoBOJIOpOa, CTpoeHME, (U3MYECKHEe M XUMHYECKHe cBoiicTBa. OKCHIBI  Cephl
IPEJCTaBIAOT COOOM KUCIOTHbIE OKcuabl. CepHast KHUCIIOTA, (U3NYECKHE U XMMHUYECKHE
cBOicTBa (00IIME MPEACTABUTENN Kilacca KUCIOT M 0cOOble CBOMCTBA). XMMHUECKUE SIBICHUS,
BKJIIOYEHHE B OCHOBY HPOMBIIUICHHOIO MOJY4YeHHUs CEpHOM KHUCIOTHL. Ilpumenenue cepHoii
kucaoThl. COM CEepHOM KHCIIOTHI, paBHas peakius Ha cyiabdar-uoH. HaxoxneHue cepbl U UX
COEMHEHUH B MpHpojie. XUMHUUECKOE 3arpsi3HEHHE OKpYXKarollled Cpelbl COSNUHEHUSIMU CEpbl
(KUCIIOTHBIE AOXK/IH, 3arPA3HEHHUE BO3/lyXa U BOJOEMOB), KaK €ro IpeJoTBPaTUTh.

OOmast xapakTepucTuka 31eMeHTOB V A-rpymnnbl. OCOOEHHOCTH COXpPAaHEHHUs aTOMOB,
XapakTepHBbIE CTETMEHW OKHUCIEHHs. A30T pacHpOCTpaHAeTCs B NpPUPOAE, (DU3HMUECKUMH H
XUMHUYECKMMH cBoicTBamMH. KpyroBopor aszora B mnpupoae. AMMUAK, €ro (u3nyeckue M|
XMMHUYECKHE CBOICTBa, moiydeHne W mnpuMeHeHuwe. Comm ammmaka, uX (QHU3HUECKHE W
XMMHUYECKHE CBOWCTBa, INpuMeHeHHe. KauecTBeHHass peakuus Ha HOHbI aMMHaka. A30THas
KHCJIOTA, €€ IOJIy4eHHEe, (U3NYECKHe M XHMMHUYECKHE CBOMCTBa (00IIME Kak IpeACTaBUTEIH
KJlacca KUCJIOT U OTJIMYMUTEIbHBbIE CBOMCTBA). Mcronb30BaHNE HUTPATOB M COJIM aMMMaKa B
KayeCcTBE MHUHEpPAJIbHBIX  yn00peHuil. XMMHUECKOE 3arpsi3HEHUE OKpPY)KAIoIIEeH  Ccpeibl
COEMHEHUSIMH a30Ta (KUCIOTHBIE 0K, 3arpsi3HEHHE BO3]lyXa, MMOYBHI U Bog0EMOB). docdop,
ajoTponHble Mogudukanuu ¢ocdopa, pusndeckre u xumuueckue cpoiicrsa. Oxcua docdopa
(V) u dpocdopHas kuciora, Gpuznueckre 1 XUMUIECKHE CBONCTBA, Moiy4eHue. Vcnonp3oBanme
¢docdaroB B kauecTBE MUHEPAIbHBIX Y100pEHUH.

OObmas xapaxkTtepuctuka 31eMeHToB IV A-rpymnmbl. OCOOEHHOCTH COXpaHEHUs aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIEHUS. YTIIEpOJ, aJUIOTPOIHbIe MOIU(UKAIIMY, PACTIPOCTPAHEHHUE B
npupoje, ¢u3ndYeckue M XUMHUYeckhe cBoicTBa. Ancopouus. KpyroBopor BhIONHSETCS B
npupone. Okcuapl XJiopa, UX (QU3NYECKHE M XHMMUYECKHE CBOWCTBA, JEHCTBHE HA >KUBBIE
OpPraHU3MBbl, TOJIyY€HHE M NpPUMEHEHHE. DKOJOTMUecKue MpoOIeMbl, CBSI3aHHBIE C OKCHJIOM
Bo3ayxa ( 1V), rumoresa rinobaibHOTrO MOTEIUIEHUST KJIMMara, NapHUKOBBIN 3(dexT. YronpHas
KACIOTa W €€ CONM, HX (U3MUecCKue U XMMHYECKHE CBOWCTBA, MOJy4Ye€HHE U
npuMmeHeHnre. KadecTBeHHas peakiusi Ha kapOoHaT-uoHbI. Vcrionb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[TepBoHavanbHbIe MOHATUS 00 U3MEPSEMBIX BEIIECTBAX, KAK O COSAMHEHMSIX OKpYXKarolien
cpedbl (MeTaH, 3TaH, 3TWJIEH, AlleTWJIEH, ATAHOJ, TJHUIEPHH, YKCycHas KucnoTa). [Ipupoansie
HUCTOYHUKU YIJIEBOJAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), MX poib B OBITY W MNPOMBINUIEHHOCTH. [Ipennoxkenne O JKU3HEHHO BaXKHBIX
BElleCTBaX: JKUpax, Oeikax, yriaeBoJax — M HUX pPOJM B JKU3HM 4YeloBeka. MaTepuanbHOe
€MHCTBO U HEOPTaHUYECKUE COEANHEHHUS.

Kpemuuii, ero  ¢usmueckme W  XUMHYECKHE  CBOMCTBA,  MOJYy4YeHHE U
npuMeHenne. CoequHeHUsT KpeMHUs B mpupoje. OOmme npenctaBieHust 00 OKCHIE KPEeMHHUS
(IV) wu  kpemnumeBodi  kucinore. CWIMKAThl, WX  HCHOJb30BaHME B  OBITY, B
IPOMBIIIICHHOCTH. BakHel e cTpouTenbHbIE MaTepHalibl: KEpaMUKa, CTEKIIO, IIEeMEHT, OETOH,
xkene300eToH. [IpobieMbl  6€30MacHOr0  MCHOJB30BAaHUS  CTPOMTENBHBIX MaTepuaioB B
MIOBCEIHEBHOM JKHU3HH.



Xumuueckuii IKCnepumenm

UCCIIeIOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOM  KHUCIIOTHI,
MPOBEJICHUE KAa4YeCTBEHHBIX COCIUHEHHWI Ha XJIOPUI-MOHBI M HAOIIOJICHUE 32 TMPU3HAKAMHU HX
MPOTEKaHUs, IKCIIEPUMEHTHI, OTpaKeHHEe (PU3NYECKUX U XMMHYECKHX CBOMCTB rajoreHOB U UX
COCMHEHUH (BO3MOXHO HCIOJIb30BAHNE BHUCOMATEPHATIOB), O3HAKOMIJICHHE C oOpa3iamu
XJIOpUJIOB (TaJOreHHI0B), O3HAKOMIICHUE C 00pa3laMu. cepbl U UX COCAMHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHNE BUCOMATEPHATIOB), HAOIIOJIGHHWE 3a MPOILECCOM OOYIIMBaHUS caxapa IO
JIECTBUEM KOHLICHTPUPOBAHHOM CEPHOM KHUCIOThI, WM3Y4YEHUE SKCIUIyaTallUOHHBIX CBOMCTB
pa30aBICHHON CEpHON KHCIOTHI, MPOBEJCHHEC KAaYECTBEHHOTO pPEXHMMa Ha CylbpaT-UOH H
HaAOJII0/IEHUE TMPHU3HAKOB €€ MpOTeKaHus, HaOmoneHue ¢ (U3NYECKUMHU CBOWCTBAMHU a30Ta,
dochopa u WX coeAMHEHHUN. (BO3MOXKHO HCIOJIB30BAaHHE BHUACOMATEPUATIOB), BBIOOPKAMHU
a30THBIX U (pochopHBIX yAOOpeHUH, MoiydyeHue, cOop, pacro3HaBaHWE U M3yYEHUE CBOICTB
aMMUaKa,lIPOBEJICHIE OTMACIbHBIX OSTAalloOB HAa HMOH aMMoHus M (ocdar-uoHa W HU3yYCHHE
MIPU3HAKOB UX MPOTEKaHMs, B3aUMOJCUCTBUSL KOHLIECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEJbIO
(BO3MOHO UCIOJIb30BAHUE BUICOMATEPUATIOB), U3YUEHUE MOJIEICH KPUCTAIIMYECKUX PEHIETOK
anmasa, rpaduta, QysiepeHa, MpoBeleHUE MPOLEIYPhl aacOpPOLMH PACTBOPOB STUX BEIIECTB
aKTUBUPOBAHHBIM yIIEM H HCTOYHUKOM TPOTUBOrasza, IojydeHue, cOop, U3y4deHHe,
pacno3HaBaHUE M OIPEACIICHHE CBOWCTB YIJIEKUCIOTO Ta3a, IPOBEIECHHE KaueCTBEHHBIX
BBEIOPOCOB KapOOHATa U CHJIMKAT-UOHOB M M3YYCHHE TIPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE
C TIPOU3BOACTBOM CHJIMKATHOM MPOAYKLIHMH, PEHICHUE SKCIEPUMEHTANbHBIX 3aJad MO TeMe
«BaxkHenmme HeEMETallbl U MX COCJAMHEHUS».M3YYEHUE MOJIENICd KPUCTAUIMYECKUX PEIIETOK
anmasza, rpaduta, QyiepeHa, O3HAKOMIIEHHE C  ajcopOuMell pacTBOPOB  BEIIECTB
AKTUBHPOBAHHBIM YTIEM W METOAOM IPOTHBOTa3a, MOJydeHUe, cOOp, pacrno3HaBaHUE U
M3yYEHUE CBOMCTB YIJIEKUCIOrO Ta3a, MPOBEJCHUE KAYECTBEHHBIX YIJIEBOJAOPOJIOB Ha
KapOOHAThl M CHJIUKAT-WOHBI M W3yYCHHWE NPHU3HAKOB HUX TIPOTCKAHUS, O3HAKOMIICHHE C
MPOU3BOJCTBO CUJIMKATHOW MPOAYKIUH, PEUICHUE SKCHEPUMEHTAIbHBIX 3a7ady 10 TeMe
«BaxHenmme HeMETallbl U MX COCJAMHEHUS».M3YYEHUE MOJIENIC KPUCTAUIMYECKUX PEIIETOK
anMasza, rpaduta, QyiepeHa, O3HAKOMIEHHE C ajcopOuMell pacTBOPOB  BEIIECTB
aKTUBUPOBAHHBIM VyIIAEM M METOJAOM MPOTHUBOrasa, TMOJydeHue, cOOp, pacro3HaBaHHE U
M3y4YEHUE CBOMCTB YIVIEKMCIIONO Tra3a, M[POBEJACHUE KAUYECTBEHHBIX YIJIEBOJOPOJIOB HA
KapOOHAThl M CHJIMKAT-UOHBI M HW3YYCHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHE C
MIPOM3BOACTBO CHJIMKATHOM MPOAYKLUMH, PELICHHE OKCIEPUMEHTAIBHBIX 3a7a4 II0 TeMe
«BaxHenmme HeMeTaulbl U HUX COCIUHEHUS».03HAKOMJICHHE C IMPOU3BOACTBOM CHJIMKATHOMN
MPOAYKLUH, PELICHUE SKCIEPUMEHTAIBHBIX 3aJady 0 Teme «BaxHelline HeMeTalulbl U HX
COCIMHEHU».03HAKOMJIEHUE C  MPOU3BOJCTBOM  CWJIMKATHOM  NPOAYKIMH,  PEUICHUE
DKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHEeNIIne HEMETaJUIbl U UX COEIUHEHUSD.

MeTanjibl M UX COCAUHEHUS

OO0mmas xapakTepucTHKa 3JIEMEHTOB J[. — MaTepuasibl Ha OCHOBaHHM HMX PACIIOIIOKEHUS B
[Tepuonuueckoii cucreme snemenToB JI. 1. MenneneeBa u HampsbkeHue atomoB. CTpoeHHe
MeTaJI0B. Metainueckas CBSI3b u MeTaJlJInYecKas KpHUCTAJUINYECKast
pemeéTka. DNEKTPOXUMUYECKUN Psii HANPSDKEHHBIX  METauIoB. PU3MYECKHE W XUMHUYECKHE
cBoiicTBa MertayuioB. O0mue crnocoObl ToNydeHus MeTawoB. [IpeanoxkeHne Mo PEMOHTY
OCHOBHBIX MAaTE€pPHAJIOB, CIOCOOBI 3aUTHl WX OT moBpexaeHus. CriaBel (CTaib, YYTYH,
TIOPAIIOMUHUIA, OpOH3a) U UX MPUMEHEHHUE B OBITY M MIPOMBIILICHHOCTH.

[Ilenounbie MeTamibl: moJjioxkeHue B Ilepronnueckol CHCTEME OCHOBHBIX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXAEHUE B nipupoe. Duznueckue U XUMUYECKUE
cBoOMCTBa (Ha mpuMepe HaTpust U Kanus). OKCUJIBI M THAPOKCHIBI HaTpus U Kanus. [I[puMenenne
LIEJTOYHBIX METAJJIOB U UX COCIMHEHUM.

[[lenoyHo3emMeNbHBIE METAUIBI MAarHUi W KajdblMil: mosiokeHne B Ilepuomnueckoi
CHCTEME C UCIOJb30BaHueM aeMeHToB Jl. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAXO0XKIECHUE B
npupoze. duznueckne U XUMUYECKUE CBOMCTBA MarHusi M siBJ€HUA. BaxHeiine coearuHEeHUs
(okcun, ruapoKcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ OrpaHUYeHHUS.



AIOMUHUM: TIOJOXKEHHE B Mepuoandeckoil cucreme snemeHtoB J[. . Menneneena,
CTpOEHHE aToMa, HaXOKJeHHe B npupoje. duznueckre U XMMHUUECKHUE CBOWCTBA MOBEPraloTCs
BO3JICHCTBUIO. AM(OTEpHBIC CBOWCTBA OKCUIA U THIPOKCH A BIHSIIOT.

JKene3o: nmosokeHue B nepuoanueckoit cucreme sementoB J{. . MenaeneeBa, ctpoeHue
aToma, HaxoXJeHue B Impupoje. Puznueckue W XUMHUUYECKHE CBOMCTBa xene3a. OKCUbI,
TUAPOKCHABI M TBepjabie BemecTtBa xkene3a (1) um xemesa (Ill), ux cocraB, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKcnepumenm '

O3HAKOMJICHHE C OOpa3laMy METAUIOB M CIUIABOB, MX (PU3WYCCKUMHU MPOSBICHUSMHU,
UCCIIEIOBAHME  PE3yJIbTaTOB  KPHUCTAJUIOB  METAIOB  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), B3aMMOJICHCTBHE OKCHUIOB METAUIOB M HATPUs C BOJAOH (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAJIOB), UCCIIEJOBAHUE CBOMCTB >KECTKOW BOBI, MpOIlecca TOPEHUS
JKesne3a B KUCIopojae (BO3MOMKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB) , MPU3HAKU MPOTEKAHUS
KaueCTBEHHBIX pa3psA70B HA HOHBI: MarHus, UCTOYHUKH, BKIIIOYAIOT, IMHKa, xene3a (1) u
xenesa (1), menu (11), HaOnroieHue U onMcaHKue NPOLECCOB TOPEHUS HOHAMM HATpus, Kalus
U HMCTOYHHMKOB (BO3MOXXHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), HCCIelIOBaHUE aM(pOTEepHbIE
CBOMCTBAa THJPOKCHUJIA BO3JEHCTBYIOT W THUIPOKCHAA IIMHKA, PEIICHHWE 3KCIIEPUMEHTATbHBIX
3aja4 1o TeMe «BakHelIne MeTauibl U UX COSIUHEHUSD.

XuMHus M OKpYyKaoLias cpeaa

BemiectBa u marepuanbl B MMOBCEIHEBHOM JKHU3HM YelloBeKa. be3omacHoe MCHOIb30BaHUE
BEIIIECTB U BO3/IeHCTBHE B ObITY. [lepBas mOMOIIb MTPU 05KOTaX U OTPABIICHHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoILIe cpebl (MpeaenbHas 10nycTUuMasi KOHIICHTPAIUs
Beuiects, gaiee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0rHYeCKUX MpooIIeM.

Xumuueckuit yIkcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJUMEPHBIC MATEPUAJIBI).

Mesxcnpeomemmuole ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBIISETCS
MOCPEJICTBOM ~ UCIIOJIb30BAaHUS KAaK €CTECTBEHHO-HAYYHbIX TMOHATUWA, TaK U TOHSATH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHATHSA: HaydHble (aKThl, TUIOTE3a, 3aKOH, TEOpHS,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUH 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKUA, (POTOITIEMEHT, BEIIECTBO, TEIO, 0OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOpEHHE, PaCTBOPUMOCTb, KPUCTAIIIMYECKAsl. PEMIETKA, CIUIaBbl, (HPU3UUYECKHE H3MEpECHHS,
MIPOU3BOIHBIC U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIaHeTa, 3BE3 b1, COJHIIE.

buonorust: ¢orocunrtes, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, Moae3HbIE HCKOMAEMbIE, TOPHBIE TTOPO/IbI, TOJIE3HbIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIECTBA OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3ylbTaThl OCBOSHHS MPOTpaMMbl OCHOBHOHM 00pa3oBaTeilbHONW OCHOBBI B
X0J1e 00yYeHHUs B €IMHCTBE 00pa30BATEIILHOM U TearornIecKoi JIeATETbHOCTH B COOTBETCTBUN
C BKJIIOYEHHEM COLHMOKYIBTYPHBIX U JIyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, MPOBOJAMMBIX B
obmecTBe COOMIOIEHUST W HOPMaMy TIOBEACHHS M COOJIOJIEHUs] TIpollecca CaMOTIO3HAHUSA,
CaMOpPa3BUTHUS U COLIMATM3AIUU 00yJarOIIIXCS.



JIMYHOCTHBIE PE3yIbTATHl OTPAXKEHUS CIIOCOOHOCTH 00YYAIOUINXCSl PYKOBOJIUTH CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMHA M PACIIMPEHUs ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS '

LIEHHOCTHBIE OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U HAYUHOMY
HACJIEUIO, TOHUMAHUE 3HAYEHUS XUMHUYECKOW HAyKM B COBPEMEHHOW KH3HU OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHIKECHUSAX U OTKPBITHIX
MHPOBOM M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTh B HAaYYHBIX 3HAHUAX O YCTPOMCTBAX
MHpa 1 001IeCTBa;

2) BbICIIIee 00pa3oBaHHe:

IIPEJICTABICHUE O COLMAIbHBIX HOPMAaxX M NPaBUIAX MEXJIMYHOCTHBIX OTHOLIEHUM B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
HCCJIEI0BATEIbCKOM, TBOPUECKONW U APYTUX BUJAX JEATEIbHOCTH, OJATOTOBKE K Pa3HOOOpa3HOMI
COBMECTHOM NI€ATEIbHOCTU INPHU BBITOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3aJay, BBIOJHEHUU
XUMHYECKMX  OKCIIEPUMEHTOB, COCTABJIEHUM  y4EOHBIX IPOEKTOB, CTPEMJIIEHMSIX K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIH. B IIPOIECCE 3TOI yueOHOM! IeATeNbHOCTH, aHAIU3UPYIUTE
CBO€ IOBEJECHME U IOCTYNKH CBOUX TOBAPUILEH C MO3ULMHU MOPAIbHBIX U IPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEACTBUI NOCIEAYIOIMNX JEHCTBU;

3) HEeHHOCTH HAYYHOTO MIO3HAHUS |

MHUPOBO33PEHUYECKUE HAyYHbIE MPEACTAaBICHUS O (PU3MUYECKUX CBOMCTBAX M COCTOSHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY MOJXOAY Pa3BUTHSI HAYKH M (DyHIaMEHTAIbHBIX MPUHIUIIOB
JUISE IOHUMaHUs CYIIHOCTH KapTHUH MUpA, MPEACTaBICHUS 00 OCHOBHBIX MPHUHIIMIIAX Pa3BUTHUS
IPUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C MPUPOJHOW CPENOoW, O poJIM XMMHUM B TO3HAHMM ATHX
3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MIOJy4YE€HUE HOBBIX 3HAHUM B 00JIACTH XUMUH,
HEoOXOoauMble Uil HAONIOJIEHUsT 3a TMpOLeccaMd U MEPOIPHUSATHSIMH, [03HABATEIbHOM,
MH(OPMALIMOHHOM W YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJIE€ HaBBIKM PabOTHI C y4EOHBIMU
TEKCTaMU  CaMOCTOSITENIBHO,  CIIPAaBOYHOM  JIMTEPATypoOil, JOCTYNHBIMH TEXHHUUYECKUMU
MH(OPMALIMOHHBIMU TEXHOJOTUSMU;

UHTEpeC K OOYYEHHUIO M IO3HAHMIO, JIF0OO3HATEIbHOCTh, FOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HCCIIEIOBATEIBCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIlpaBJIEHHOCTH U YPOBHsI 00yU€HUs B IIEPCIIEKTUBE;

4) ¢popMupoBaHHNE KYJIbTYPbI 310POBbS :

OCO3HAHHWE LIEHHOCTEW JKHU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKA Ha 370pOBbIH 00pa3 >KMU3HMU, OCO3HAHUE TIOCIEICTBUN M HENPHUITHBIX BPEIHBIX
npuBbIueK (YHoTpeOsieHHue ajKorojsi, HAapKOTHUKOB, KypeHHs), HEOOXOIUMOCTh COOJIOAECHUS
npaBwil 0€30MaCHOCTH NPU JIBUKEHUM C XMMHUYECKMMH BELIECTBAMHM B OBITY M OOOCHOBaHUE
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K MPAaKTHMYECKOMY H3Yy4eHHUIO mpodeccuil M TpyAa, OTHOLIEHHE K TpPyLy H
pe3yibTaTaM TPYIAOBOM J€ATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS MPEeIMETHBIX
3HaHUH 1O XHWMHUHM, OCO3HAaHHBIA BBIOOP WMHIUBUAYAJIBHONH TPACKTOPHH, MPOAOIDKEHHUE
o0pa3oBaHMs C y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTEN K XMMHH, CBS3SIM U yCIIEXaM,
YCIIEIIHOCTb NMpo(eccHoHanbHas 1eSTeTbHOCTh U Pa3BUTHE HEOOXOAMMBIX YMEHUH, TOTOBHOCTh
aJlanTUPOBaThCs B MpodeccnoHallbHOM cpejie;

6) sK0JI0THYeCKOe BOCTIMTAHUE:

DKOJIOTUYECKOE OTHOILIEHUE K MPHUPOJE KaK UCTOYHHMKY >KM3HU Ha 3emie, Ha OCHOBE €€
OCBEIICHHUs, TOHUMaHUE IIEHHOCTEH 3/I0pOBOro M Oe3omacHoro obpasza KHM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY HPHUHIIMITY M TCHUXUYECKOMY 3/I0POBbIO, OCO3HAHHE MPUHIIUIIOB
coOuo/ieHHsT TpaBuwil O€30MacHOro TOBEACHUS MpH paboTe C BEIIECTBAMU, a Takke B
YCTaHOBJIEHHOM MOPSIKE, YTPOKAIOIIEM 3JOPOBBIO U )KHU3Hb JIOJIEH;



CIOCOOHOCTH TPUMEHSTHh 3HAHUS, TOJXYYEHHBIC NMPH H3YYCHHHM XUMHH, JUIsI PELICHUS
3ajjay, IPaHUL] OKPYKaIOLIEeH MPUPOAHOM Cpelpbl, Ul MOBBIMIEHHUS YPOBHS 0CO0OM KyJIBTYpBHI,
OCO3HaHUsS IIOOAIBHOTO XapakTepa HKOJOIMYEeCKUX MHpoOIeM M CHOCOO0B MX PELICHUS C
IIOMOLIBI0 METONOB XMMMHM, D3KOJOTMYECKOIO MBIIUICHUS, HABBIKOB PYKOBOJICTBA HMHU B
MI03HABATEIbHOM, KOMMYHHKATUBHOM U COIMANILHOMN cepe. MPaKTUKA.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJIbTATOB MMEIOTCS 3HAYUMBIE IS (HOPMUPOBAHHS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATUS (3aKOH, TEOpHsl, IPUHIIMI, runoresa, (akr, cucrema,
IIPOLIECC, OKCIEPUMEHT U JApPYyrue), KOTOpPbIE HCIIOJIB3YIOTCI B €CTECTBEHHO-HAayUHBIX
XUMHUYECKHX HpPEIMeTax M IO3BOJIAIOT Ha OCHOBE 3HAHUM M3 3TUX NpeaMeToB (OpMHUPOBAThH
IIPEACTABJICHMS. O LEIOCTHOCTH HAYYHOU KapTUHBI MUPA, U YHUBEPCAIBHBIC HAYYHbIC ICUCTBUSA
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PEryJITUBHBIE), KOTOpbIE IIO3BOJISIIOT 00ECHEUUTh
MIOMOIIb K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U SIBHO Y4EOHOMH /1€ATEIbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE TEXHOJOIMYECKHE 1eliCTBUS

ba3oBble JJornyeckue aeiicTBUSA:

METOABI HCIIOJIb30BAThH HpI/IeMI)I JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/II712
PACKPBITh CMBICT TOHITHH (BBIACIUTh MX XapaKTEPHBIC MPU3HAKH, COXPAHUTHh B3aHMMOCBS3b C
IlpyFI/IMI/I HOH?[TI/UIMI/I), HUCIIOJIB30BATh KOHLCIIIIUU JIA O6’I)$ICH6HI/I$I OTICIIBHBIX (1)aKTOB nu
HAIpPaBIIEHUH, BHIOOPKY OCHOBAHUSI U KPUTEpHUs U KIAcCU(PUKALUNA XUMUYECKHX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEHUE MPUUMHHO- MOCIEAYIOUIUE CBSI3U MEXKIY OObEKTaAMU U3YYEHUS,
CTPOSIT JIOTUYECKHE pacCyXkJIeHus (MHIYKTHBHBbIC, NEAYKTUBHBIC, IO AHAIOTHIM), JEJar0T
BbIBOJbI U BBIBO/JbI,

yMETh MPUMEHSTh B IpOlecCce MO3HAHMS MOHATHH (IMpeIMEeTHbIe U MeTallpeIMETHBIE),
CUMBOJIMYCCKHUEC (3HaKOBI)Ie) MOACIM, HCIIOJNIB30BaTh B XUMUH, Hp606pa3OBI)IBaTI> HH/IPOKO
MPUMEHSIEMbIE B XMMHHM MOJIENbHBIE TMPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJIMYECKUE
AJIEMEHTHI), XUMHUYECKYI0 (OpMYy U ypaBHEHHE, MEIUIUHCKUN PEKUM — IMPHU BBINOJIHEHUU
yueOHO-TT03HABATENbHBIX 33a4 , C yYETOM JTHX MOJIEIbHBIX MPEICTaBICHUH BBISBIATH U
XapaKTepI/I3OBaTI> OTOCJIBHBIC HpI/ISHaKI/I I/ISYLIaeMI)IX O6’I)€KTOB — 3J'ICM€HTapHI:IX BCIICCTB H
(bu3NYECKUX MPHUYMH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIC CBSI3U U
IIPOTUBOPEUHS B U3Y4aeMBbIX IIPOLIECCAaX U SABICHUSIX.

ba3oBble uccienoBarebCcKkue AecTBUS .

YMeTI) HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B Ka4CCTBC I/IHCTI)YMGHTa IIO3HaHUsA, a
TaKkKe B KAaueCTBE OCHOB MJisi (OPMHUPOBAHUS TUIOTE3 IO HAMPABIECHUIO K MPABHILHOCTU
BBICKA3bIBACMBIX CY)KI[eHI/If/'I;

MPUOOpPETEHNE OMbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMHU M TPOBEICHHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOI0IaTh 32 XOJ0M MPOIECCca, CAMOCTOSITEIHHO TPOTrHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO Pe3ylbTaTaM MPOBEIEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIIECT OTYET O TIPOJICITAaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETHUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
1 (HOpM IIPECTABICHHUS, TTOTYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa
0 XUMHYECKOMY COJEpXaHHUI0, CIpaBOYHble Mocodusi, pecypcel HHTepHeTa), OLEHUBATh
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HHPOPMAITHIO;

yYMEHHE IPUMEHATh Pa3InYHbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMALK U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISI BBITTOJIHEHUS YUeOHBIX U MO3HABATEIBHBIX 33724
OTIPENIETICHHOTO THWIIa, MPUOOPETEHHE OIbITa B 0O0JACTH HCIOJB30BaHUS HWH(GOPMAIIHOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, BJIaJICHHE KYJIbTYpPOW, aKTUBHOE HCIIOJIb30BAHUE PaA3IMYHBIX



MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMAMK ¥ WUTIOCTPUPOBATh pelIaeMble 33/Ja4d MEPEeHOCHBIMH CXEMaMH, TuarpaMMaMH,
apyrumu Gpopmamu rpaduKoB U X KOMOMHALIUSAMH;

YMETh HCHOJB30BaTh M aHAJIM3UPOBATH B TIpolecce y4eOHOH M HCCIIeT0BATEIBCKON
NEeSITeIbHOCTH MH(POPMALIMIO O BIHMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA, CENbCKOTO
XO34HCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPY)KAIOLIEH IPUPOJHOM CPebl.

KoMMyHUKaTHBHBIE YHHBEPCATbHbIE TEXHOJIOTHYeCKHE AelicTBUS:

HaBBIKM 3aJ1aBaTh BOIPOCHI (B X0/€ auajnora U (WiHM) OOCYKIEHHUS) IO CYIIECTBYIOMIEH
oOcyxmaemMoli Teme, (QOpPMYIHUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEILHO BBITOJHEHUS
NPE/IOKEHHOH 3a/1a4H;

JTOCTHIKEHUST PE3YJIbTATOB, MOJYUYEHHBIX B IMO3HABATEIBHON NEATEIHHOCTH B YCTHBIX U
NUCHMEHHBIX ~ TEKCTaX; JeNaTh IPE3CHTAIMI0  PE3yJbTATOB  BBIOJHCHHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00paTOPHOTO OINbITa, J1A0OPaTOPHOW pPabOTHI MO WMCCIEIOBAaHHUIO CBOWMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

METOJIbI COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW II03HABATEIHHOU W
UCCIICIOBATEIIBCKON JICSITEILHOCTH TIPH BO3HHUKHOBEHUM IMPOOJIEM Ha OCHOBE y4éra OOIIMX
WHTEPECOB U COTJIACOBAHUS IMO3UIMH (00CYXIeHUSI, 0OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJIMHAIIMS JICHCTBUH YYaCTHHKOB, OIPEIEICHUE ONPEACICHHBIX 10 KPUTEPHUSIM KadecTBa
BBITIOJIHEHHOU pabOThI U IpyTrue).

PeryasiTuBHBIC YHHBepPCAJIbHbIC TEXHOJIOTHYECCKHE JCHCTBHUSA:

YMEHUE CAaMOCTOSITEIBHO ONPENEIATh LEeNU JEATEIbHOCTH, IUIAaHUPOBATh, HW3Yy4YaTh,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMPATh
HanOosee 3(h(HheKTUBHBIE METO/IbI PEIICHHUS] HAYUHBIX M [T03HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO
COCTABJIAITh WM KOPPEKTUPOBATh IIPEMJIOKEHHBIM QJITOPUTM JEWCTBUM IIPU  BBIIOJHEHUU
3aJaHui ¢ Y4€TOM IOJYyYEHMs HOBBIX 3HAHUH M3ydyaeMbIX OOBEKTOB — BEIECTB M PEaKLUUH ,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOI'O PE3YJIbTaTa 3asBJICHHOM ILI€JIM, YMETh HCIIOIb30BATh U
aHaAJTM3UPOBATh KOHTEKCTHI, ITpe/ularaeéMble B yHJaMEHTAJIbHBIX 3a/1a4ax.

IMPEAMETHBIE PE3YJIBTATHBI

B cocraBe npeIMeTHBIX pe3yIbTaTOB M0 OCBOCHHIO COJIEPKAHUs, YCTAHOBJICHHOTO TaHHOU
denepanbHON paboueld MPOrpaMMOM, MOTYUYEHBI: MOJTyYeHHbIE 00yJaromuecs UMEIOT HaydHbIE
3HAHMS, HABBIKM W JCWCTBUS, XapaKTepHbIE IS MPEAMETHON oOmactu «XuMus», BUIBI
ACATCIIBHOCTH 110 IMOJTYYCHHIO HOBBIX 3H&HHI>1, HUX DKBUBAJICHT, npeo6pa303aH1/1e 1 NIPpUMCHCHHC B
pa3IMYHBIX BApUAHTAX. COBPEMEHHBIN U HOBBIM.

K koniy oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

e  PACKPBITH CMBICII OCHOBHBIX IOHSATHW: aTOM, MOJIEKYJIa, XUMHYECKUI 3JIEMEHT, IPOCTOE
BELIECTBO, CJI0KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEUTpabHasl), BAJICHTHOCTD,

e OTHOCHTEIBbHAs AaTOMHAas M MOJCKYJSIpHAas Macca, KOJMWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasi J0JIsI XUMUUYECKOTO DJIEMEHTa B COCAMHEHUAX, MOJISPHBIM.
00BbEM, OKCHUJ, KHCIOTa, OCHOBA, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHHUS,
XUMHYEcKasl peakiys, Kiaccu(uKauus XUMUYEeCKUX BemecTB: [IpMHINIBI cCOeMHEHN,
Pexum pasznoxenus, @opma npesparnienus, Popma oOMeHa, 3K30- U IHAOTEPMUUYECKUE



SIBIICHUS, SIBJICHUE XUMHUYECKOro 3¢¢eKra, aTroM aroma, JJIEKTPOHHBINH CJIOW aToMma,
aTOMHas opOuTanb, paguyc aromMa, XHUMHUYECKas CBsI3b, MOJIApHAs U HEMOJIsIpHas
KOBAQJICHTHAs CBSI3b, MOHHAsI CBsI3b, MOH, KaTHOH, AaHHMOH, PacTBOpP, MAaccoBas 0
BellecTBa (IIPOLEHTHAs KOHIIEHTpAIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX TIOHATHA W TPUMEHATH OTH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPOSIBICHUM;

e HCIOJNB30BAaTh XWMHUYECKYID CHMBOJUKY JUIS COCTaBJICHHS (OPMYJ BEHIECTB U
(bu3NYECKUX BEIIECTB;

e ONpEIEICHHE BAJICHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCIICHH
OKHUCJICHHUS DSJIEMEHTOB B OHHApHBIX COCIWHEHUSX, TNPUHAAJICKHOCTH BEIIECTB K
OTpeICIEHHOMY KJaccy COeAWHEeHHW 1o QopmynaMm, BHUIa XUMHUYECKHUX CBS3CH
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e PacKpbITb CMbICH Tnepuopguyeckoro 3akoHa /[l. M. MenneneeBa: MOHATH ITOHMMAaHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB OT UX I0J0KeHUU B lIlepronnueckoi
CHUCTEME, COXPaHUTh COXPAHEHHE MacC-BEIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

e Omnucarh U 0XapaKTepU30BaTh TAOIMUHYIO GOpMY A1eMeHTOB [leproanueckoi CUCTeEMBI:
MPEJICTAaBUTh MOHATHS «TJaBHas moArpymnmna (A-rpynmna)» u «mobounas noarpynna (b-
rpyIa)», Majble WU OOJbIINE IMEPUOJbl, COOTHECTH 3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnuue «[lepuonuyeckas cucrema sneMeHTapHbIX 31eMeHToB [I». . . MenneneeBay» ¢
YUCJIOBBIMU D3JIEMEHTAMHU aTOMOB JJIEMEHTOB (COCTaB M 3apsij sjapa, oOliee YuciIo
9JIEKTPOHOB U paclpeiesieHUue X MO JIEKTPOHHBIM CIIOSIM);

e KJIAcCH(UIIUPOBATh XUMHUYECKHE DSJIEMEHTHI, HCOPTaHUYECKHE BEIISCTBA, XUMUUYCCKUE
CBOIiCcTBa (10 BULY U COCTaBY, BXOJISIINE B COCTAB BEIECTB, MO TEIIOBOMY 3P HEKTY);

e XapakTepus3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWMCTBA BEIICCTB Pa3IUYHBIX
KJIaCCOB,  IMOATBEPKJasi ~ ONMCAaHUWE  I[PUMEpPaMU  MOJIEKYJSPHBIX  OCHOBAHHI,
COOTBETCTBYIOIINX XUMUYECKUM BEILIECTBAM;

e TPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX Kauye€CTBEHHOIO COCTaBa,
BO3MOKHOCTH MIPOTEKAHHS XUMHYECKUX MPEBPAICHUHN B PA3TUYHBIX YCIOBUSX;

e COINOCTAaBUTh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAaccy BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 (PopMylie COeIMHEHHS, MaCCOBYIO JIOJII0 BEIECTBA B
pacTBOpe, MPOBECTU PACUETHI O YPABHEHUIO XUMUYECKOT'O COCTOSIHUS;

e TIPUMEHSTH OCHOBHBIE ONEPAIMU MBICIUTEIBHONW NESITEIbHOCTH — aHAJIM3 M CHUHTE3,
cpaBHeHME, 0000IIeHUe, CcHCTeMaTu3alus, KIacCU(PUKAIMs, BBISIBICHHE NPUYMHHO-
CJICJICTBEHHBIX CBA3€H — I M3YYEHHUsS] CBOWCTB BEIIECTB W MPHUPOJHBIX SBJICHUM,
€CTECTBEHHO-HAy4YHbIE METOJbI MTO3HAHUS — HAOIIOJeHIE, U3MEPEHHEe, MOIETUPOBaHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIUTEIbHBIN) ;

e cOOmMOJATh TMpaBWIa TEXHUYECKOTOo OOecreueHus TMocyao U  J1abopaTOpHBIM
obopyIoBaHHMEM, a Tak)Xe IpaBuja OOpallleHHUs C BEHIECTBAMHU B COOTBETCTBHHU C
3¢ (HEeKTUBHBIMU 110 3aBEPIICHUIO JIAOOPATOPHBIX XUMHYECKHUX OIBITOB MO MOTYyYEHHUIO U
cOopy Ta3000pa3HBIX BeEHIECTB (BOAOpOAA W Ta3a), MPUTOTOBJICHUIO PAaCTBOPOB C
ONpeNIeTIEHHON Maccol JoJied pacTBOPEHHUs BEIECTBA, IUIAHUPOBATb WU MPOBOJUTH
XUMUYECKHE JKCIIEPUMEHTHI. 10 PACTO3HABAHHWIO PACTBOPOB IIEIOYEH W KHUCIOT C
MOMOIIBI0 UHAUKATOPOB (heHou (Jlakmyc, pTaenH, METUIIOPAHXK U JApyTue).

K xoHmy oOyueHus B9 kJjiacce npeiMeETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

e PaCKpbITL CMBICI OCHOBHBIX MOHATUM: XMMHYECKUI OJICMCHT, aTOM, MOIJICKYJId, HOH,
KaTHOH, dHHUOH, MpoCTOC BCIICCTBO, CJIOJKHOC BCIICCTBO, BaJICHTHOCTD,
OJICKTPOOTPHULIATCIBHOCTE, CTCIICHb OKHCJICHUA, XUMHUUYCCKAsA PpCaKmusa, XHUMHUUCCKas



CBsi3b, 3(]dexr armocdepbl, MOJIb, MOJSAPHBIH 00BEM, pacTBOp, DSICKTPOJIUTHL.
HERJIEKTPOJIUTHI, dBJEKTpoiIuTHUYecKas couuananus, CocTosHue HOHHOTO OOMeHa,
KaTaJln3aTop, XHWMHUYECKOe paBHOBeCcHE, OOpaTuMble W HEOOpaTUMBbIE COCTOSIHHA,
OKHUCJIUTEIbHO-XUMHYECKU-BOCCTAHOBUTEIIbHbBIE COCTOSIHUS, OKHUCJIUTETb,
BOCCTAQHOBUTEINIb, OKHUCJICHWE M BOCCTAaHOBJCHHE, aJUIOTPOINHsA, aM(pOTEpHOCTS,
XUMHUYECKast CBsA3b (KOBaJCHTHAs, MOHHAS, METAJNTNYEcKas ), KpUCTAJUIMYECKasl petiéTka,
KOPpO3Hs METAJIOB, CILJIaBbI, OBICTpasi XUMUYeCcKass 00paboTKa, MPeaeIbHO JTOMYCTHMAs
koHnentpauus [1JIK BemecTna;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX TOHSATHH U MPHUMEHATH OTH
MOHSTHS IPH OMUCAHUH BEILIECTB U UX MPOSBICHUII;

UCITIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBIEHHS (OpPMYyN BEIIECTB U
(bu3NYECKUX BEIIECTB;

OTpeNeIeHNe BAJCHTHOCTH W CTENCHW OKUCICHUS JJIEMEHTAPHBIX DJIEMEHTOB B
COCIMHEHUSX, IUKIMYECKU COCTaB, NPUHAJJIEKHOCTh BEUIECTB K OIpPEIEICHHOMY
KJIacCy COeIWHEHWH 1o (opmynaMm, BHJI XUMHYECKHX COCIUHEHHWH (KOBaJCHTHAs,
MOHHAsI, METAJJINYECKasi) B HEOPTaHUYECKUX COEIMHEHUSX, 3aps]] UOHA 110 XUMUYECKOU
dopmye, xapakrep cpelbl B BOJHBIX PAcTBOpaX HEOPTaHUYECKUX COCTUHEHUH, THI
KpUCTAIIIMYECKasl peIIéTKa KOHKPETHOTO BEIECTBA;

PacKpbITh CMBICT Tnepuoamdeckoro 3akona J[. M. MenneneeBa m pacmupoBaTh €ro
MOHMMAaHUE: OMKUCAaTh U 0XapaKTepu30BaTh TabmuuHyo Gopmy [lepuonnyeckoii cucTeMsl
0a30BBIMH DJIEMEHTAMHU: BBIIEIHUTH TOHATHUS «TJIaBHAs ToArpynma (A-Tpymma)» |
«moboyHas noarpymnmna (b-rpymnmna)y, manbie U GoNbIIME MEPUObI, COOTHECTU (HOPMBI,
KOTOpBIE MPHUCYTCTBYIOT B TIEPUOJMUECKON. TaOINIA, C YUCIOBBIMHU (DYHKIIMOHAIBHBIMA
9JIEeMEHTaMU AJIEMEHTAPHBIX 3JIEMEHTOB (COCTaB M 3apsil Aapa, 00Iee YUCI0 SIEKTPOHOB
U pacrpesielieHne MX 10 DJEKTPOHHBIM CI0SIM), OOBSICHAET OOIIHEe 3aKOHOMEPHOCTH B
COXpaHEHHUU CBOMCTB JIEMEHTOB U UX CBs3€d B Ipeenax MasbIX MEePHOJOB U IIIaBHBIX
HOJTPYII ¢ Y4ETOM 3apsa UX aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHE AJIEMEHTbI, HEOPTaHUYECKUE BEIIECTBa, XMMUYECKHE
cBOIicTBa (IO BUIY M COCTaBY BEIECTB, BXOJSIINX B COCTaB BEIIECTB, MO TEIJIOBOMY
3 deKTy, Mo ONpeeICHUIO CTENIeHH OKHCICHNUS OCHOBHBIX JIEMEHTOB);
XapaKTepu30BaTh (OMHCHIBATH) OOIIME M XapaKTEPHBIE XUMHUUECKHE CBOMCTBA MPOCTHIX H
CJIO)KHBIX BEILIECTB, IMOJATBEPXKAas OIMUCAHHWE TPUMEPOB MOJEKYISPHBIX M HOHHBIX
COOTBETCTBYIOIINX XMMUYECKUX BEIIECTB;

COCTaBUTh YpPaBHEHHUs SJICKTPOJUTHUECKONW JUCCOLMAIMM KUCIOT, IENIoYed M COJeH,
MOJIHBIE WM COKpAlIEHHBIC ypaBHEHHUs, OOBSCHSIONINE HWOHHBIA OOMEH, ypaBHEHHS,
MOJTBEPKIAIOIINE CYIIIECTBOBAHUE T€HETUUECKON CBSI3U MEXY BEIIECTBAMH Pa3IMYHbIX
KJIACCOB;

PACKPBITh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJIOB MyTE€M COCTABICHMS
OaJranca Oajranca Toro Oajamca;

IPOTHO3UPOBATh CBOICTBAa BELIECTB B 3aBUCHUMOCTH OT MX Harpy3kd, BO3MO>KHOCTHU
NPOTEKAHUS IPUPOIHBIX SIBICHUH B Pa3IMYHBIX YCIOBHSAX;

COIIOCTAaBUTh OTHOCUTENILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCy BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO dJIeMEHTa 10 (popMylie COeTUHEHHUsI, MACCOBYIO OO BEIIECTBA B
pacTBope, MPOBECTH PacUeThl 10 YPABHEHUIO XUMHUUECKOTO COCTOSIHUS;

coONO/IaTh ~TpaBWJIa HUCIONB30BAaHUS XHMHUYECKOH TIOCYOsl W J1abOpaTOpHOTO
o0opyJIoBaHUs, a TakXKe MpaBwia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHM C
3¢ (GEKTUBHBIMU IO BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB TI0 TMOTYYSHHIO H
cOopy razo00pa3HbIX BELIECTB (AMMHUAKa U YTIIEKUCIIOTO ra3a);

NPOBE/ICHUE, TOATBEPKICHUE KauecTBa COCTaBa PA3IMYHBIX BEIIECTB: PAcllO3HABAThH
ONBITHBIM METOJIOM XJIOpHJ-, Opomuna-, Hoaua-, kKapOoHar-, ¢docdar-, cuiaMkar-,
cynbdar-, THUAPOKCHI-MOHBI, KAaTHOHBI aMMOHHUS W WOHBI HW3YYEHHBIX METAJJIOB,
COJIepKAIMXCS B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB. ;



MPUMEHSATHh OMNEpPalMi OCHOBHOM MBICIUTENBbHON NEATEIbHOCTH — aHAIU3 M CUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEeMAaTU3allHs, BBISIBICHHE MPUUYUHHO-CIIECACTBEHHBIX CBS3€i
— JUI1 W3Yy4YEHUsI CBOMCTB BEIECTB M ECTECTBEHHOI'O TEYECHHS, €CTECTBEHHO-HAy4YHBIE
METOJbl TO3HAaHUA — HAOMIOJEHUE, H3MEPEHUEe, MOJICIUPOBAHUE, OSKCIIEPUMEHT
(peanbHBIN U MBICTUTEIBHBIN).



TEMATUYECKOE NMIAHUPOBAHUE

8 KINACC
Ne Ha3BaHue pa3/iesioB ¥ TEM NPOrpaMMbl KosinuecTBO yacoB JneKTpoHHbIE (IIUPPOBHIE)
n/m Bcero|| KonTtposbHbie || [IpakTuyeckue 06pasoBaTesibHbIe PecypChl
paboThl paboThl
‘Pas,qeﬂ 1. [lepBoHaYa/ibHbIE XUMUYECKHE IOHATUSA
1.1 |Xumus — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 2 bubanoreka LIOK
NPaKTHUYECKOU esiTeJIbHOCTH YesI0BeKa https://m.edsoo.ru/7f41837c

1.2 ||BemecTBa 1 XMUMHU4YECKHE POLECCHI 15 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c

‘I/ITOI‘O 110 pasjeny H 20 H

‘Pasgen 2. BaxxHelIMe NpeACTABUTE/IM HEOPraHUYECKHX BelleCTB

2.1 |Bo3pgyx. Kucnopog. [lousiTue 06 okcuaax 6 bubauoreka LIOK
https://m.edsoo.ru/7f41837c

2.2 ||Bomopon.lloHsTHE 0 KUCJIOTAX U COJISIX 8 1 bubauoreka LIOK
https://m.edsoo.ru/7f41837c

2.3 ||Boga. PactBopbl. [IoHSITHE 06 OCHOBAaHUSAX 5 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIaCChbl HEOPTaHUYECKUX COeITUHEHU I 11 1 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

WToro no paszaeny H 30 H

Paspen 3. [lepuoagnyeckuii 3akoH u [lepuoandeckas cucrema c asiemeHtamu /JI. U. MengesieeBa. CTpoeHre aToMOB. XMMH4YeCKas CBS3b.
OKHMCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE COCTOSIHUSA

3.1 |[llepuoguyeckuii 3aKoH U [lepuoauueckas cucrema no|| 7 bubaunoreka LIOK
anemeHnTaM /I. U. MengeneeBa. CTpoeHre aToMa https://m.edsoo.ru/7f41837c

3.2 || Xumuuyeckas cBsi3b. OKMCIUTENBHO- 8 1 bubsunoTteka [JOK
BOCCTAaHOBUTEJIbHbIE COCTOSTHUS https://m.edsoo.ru/7f41837c
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Ne HasBaHue pa3zesioB U TeM NpOrpaMMbl KosinuecTBo 4yacoB JdekTpoHHbIEe (LUPPOBLIE)
n/m Bcero|| KonTposbHbie || IlpakTuyeckue 06pasoBaTe/bHbIe PecypChbl
paboThl paboThI
HToro no pasgeny 15 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMd 3 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41837c
IOBIL[EE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 [ 5 [
9 KNnACC
Ne HasBaHue pa3zesioB U TeM NpOrpaMMbl ‘ KosinuecTBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KouTtposbHble | IlpakTudeckue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
‘Pas,qejl 1. BeliecTBO M XUMH4YECKHE COCTOSTHHUA.
1.1 |lloBTOpeHHUe U yray6ieHHe 3HAaHUH OCHOBHbBIX 5 1 Bu6auoTteka LJOK
paszesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHbIE 0COGEHHOCTH 3KOHOMUYECKOTO PAa3BUTHUS 4 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41a636
1.3 |[9n1eKTposuTHYEeCKas AUcCcoLanvsa. XUMHUYeCKUe 8 1 1 bubaunoreka LIOK
peakIMu B pacTBopax https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 110 pa3jeny H 17 H
‘Pasaeﬂ 2. HemeTa/uyibl M MX CO€/JMHEHHUA
2.1 ||O6mue XapaKTepUCTHUKU MULIEeBbIX 371eMeHTOB VIIA- 4 1 Bubaunoreka LIOK
rpynnsl. [asoreHsr https://m.edsoo.ru/7f41a636
2.2 ||Obumas xapaKTepUCTHUKA MHUILEBBIX 3JieMeHTOB VIA- 6 Bubaunoreka LIOK
rpynnbl. Cepa U ee coeiMHEHUS https://m.edsoo.ru/7f41a636
2.3 ||O61Me XapaKTepUCTUKHU NMUILEBBIX 371eMeHTOB BA- 7 1 bubauoTteka [JOK
rpynnsl. A30T, pochop U UX coeiUHEHUS https://m.edsoo.ru/7f41a636
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Ne HasBaHue pa3zesioB U TeM NpOrpaMMbl KosnuecTBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KouTtposbHble | IlpakTudeckue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
2.4 ||O61asa xapaKTepUCTUKA MUILEBBIX 371eMeHTOB [VA- 8 1 2 bu6sunoTteka LJOK
Ipynnbl. Yrjaepos U KpeMHUH U UX COeJUHEHHUS https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 110 pa3jeny H 25 H
‘Pas,qeﬂ 3. MeTa/luibl 1 UX COeAUHEHMU S
3.1 ||O6mue CBOMCTBA METAJIJIOB 4 bu6sunoteka I[JOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxknHeiiue MeTaJlJibl U UX COeJMHEHUS 16 1 2 bubanoreka LIOK
https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 10 paszeny H 20 H
‘Pasgen 4. XMMUA U OKpy>Kamliasa cpeja
4.1 |[BelecTBa M MaTepUasibl B 2KU3HHU YeJIOBEKA 3 bu6saunoteka [JOK
https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 10 pasjeny H H
[lepBoHauagbHBIE MOHATHS 00 OPraHUYECKUX BEILECTBAX bu6auorteka LIJOK
https://m.edsoo.ru/7f41a636
IOBIL[EE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 | 7 |
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NOYPOYHOE NNAHUPOBAHUE

8 KIACC
Ne Tema ypoka KosimyecTBO yacoB Aata ||Jlatano| JseKTpoHHble UPPOBBIE 06pa30BaTebHbIE
m/m Bcero|| Koutp. || Ipakr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

1 [IpeagMeT XUMUHU. Posib XUMUM B )KU3HU 1 bu6anoTeka LIOK https://m.edsoo.ru/ff0d210c
yesioBeka. Tesia v BelecTBa

2 [IpeaJioxkeHre 0 MeTO1aX TO3HAHUS B 1 bubanoteka [JOK https://m.edsoo.ru/ff0d227e
XUMUHU

3 [IpakTuyeckas padora N2 1 «[IpaBuna 1 bu6saunoTteka IJOK https://m.edsoo.ru/ff0d23dc
paboThI B JIabOpaTOPUH U NIpHeMa
obpaleHui ¢ 1abopaTOPHbIM
060pyi0BaHUEM»

4 YucTble BellecTBA U cMecH. Coco6bl 1 bubauoTeka [JOK https://m.edsoo.ru/ff0d26ca
pasziesieHust cMeceit

5 [IpakTHuyeckas pabota Ne 2 1 bu6saunoTeka [JOK https://m.edsoo.ru/ff0d28c8
«Pa3zenenuve cmeceit (o npuHUUIY
OYMCTKH OBAPEHHOM COJIU)»

‘6 HATOMbI Y MOJIEKY.JIbI H H H H H HBI/IﬁﬂI/IOTeKa [IOK https://m.edsoo.ru/ff0d2a6c |

7 XyuMHU4YecKUe 3j1eMeHThbl. 3HaK1 bu6bsaunoTeka IJOK https://m.edsoo.ru/ff0d2be8
(cMMBOJIbI) MUIIEBbIX 3J1I€MEHTOB

‘8 HHpOCTbIe Y CJIOXKHDBIE BellecTBa H H H H H HBI/I6JII/IOTeKa 10K https://m.edsoo.ru/ff0dZ2a6¢ |

‘9 HATOMHO-MoneKmepHoe oby4yeHue H H H H H HBI/I6JII/IOTeKa 110K https://m.edsoo.ru/ff0d2d50 |

10 ||3akoH MOCTOSIHCTBA COCTaBa BEIECTB. bubauoTeka LIOK https://m.edsoo.ru/ff0d2eae
Xumuyeckasi popmy.ia. BaseHTHOCTD
aTOMOB XUMHUY€ECKHUX 3JIEMEHTOB

11 ||OTHOCUTe/sbHas aTOMHas Macca. 1 Bbub6anoTeka LIOK https://m.edsoo.ru/ff0d323c
OTHOCUTe/IbHas MOJIEKYJIsIpHAasi Macca
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Ne Tema ypoka KosmyecTBO yacoB ‘ fata ||Jlatano| JseKTpoHHble UPpPOBBIE 06pa30BaTebHbIE
m/m Bcero|| Koutp. || Ipakr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

12 |[MaccoBas 1,011 XUMUY€ECKOTro 3jieMeHTa | 1 bub6anoTeka LIOK https://m.edsoo.ru/ff0d350c
B COeJIJMHEHUSIX

13 ||[KosnuecTBo BeuecTBa. MoJib. 1 bubauoTeka LIOK https://m.edsoo.ru/ff0d5230
MousisipHas Macca

14 || ®usuyeckre U MeXaHUYeCKHe siBjeHus. | 1 bubsaunoTeka lJOK https://m.edsoo.ru/ff0d37fa
XuMuueckasi peakius

15 |[[Ipy¥3HaKu U yCJ0BUSI MPOTEKAHHUSA 1 bu6bsaunoTteka lJOK https://m.edsoo.ru/ff0d3a16
3KOHOMHYecKoro sdpdekTa

16 ||3akoH coXpaHeHHs1 MaccC BelLEeCTB. 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/ff0d3b88
XUMHUYEeCKUe ypaBHEHUSA

17 |[BeluucjieHUe KOJIMYEeCTBa, MacChl 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/ff0d5708
BellleCcTBa M0 ypaBHEHUSM
YCTOMYUBOCTH

18 |Knaccudukanus XuMHUYEeCKOTO 1 bubanoTeka LJOK https://m.edsoo.ru/ff0d3f34
BO3/lelCcTBUA (CoeJUHEHUS],
pa3paboTKH, 3aMeHbl, 06MeHa)

19 |M.B.JIoMOHOCOB — y4Yé€HbIii- 1 bu6saunoTeka IJOK https://m.edsoo.ru/ff0d40c4
SHIMKIoneaucT. 06061IeHue U
cucTeMaTH3alys 3HaHU U

20 |[KoHTpoJsibHas paboTa Ne1 no Teme 1 1 bub6auoTeka LIOK https://m.edsoo.ru/ff0d4290
«BemecTBa 1 XUMHU4YeCKHUE COCTOSTHHUSI»

21 |Bo3ayx — cMmech rasa. CoctaB Bo3yxa. 1 bubanoTeka LIOK https://m.edsoo.ru/ff0d448e
Kucyiopos — a/ieMeHT U POCTOe
BeniecTBo. O30H

22 ||®u3nyuecKre U XMMHUYeCKue CBOMCTBA 1 Bbub6anoteka JOK https://m.edsoo.ru/ff0d4614

KUCJI0pOoAa (peakiuyu OKUCAeHUs],
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Ne Tema ypoka ‘ KosmyecTBO yacoB ‘ fata ||Jlatano| JseKTpoHHble UPpPOBBIE 06pa30BaTebHbIE
m/m Bcero|| Koutp. || Ipakr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

‘ HropeHI/m). [TousiTHE 06 OKCUAX H H H ‘ H

23 ||Cnoco6bl mosiy4eHust KUCJA0po/a B 1 bu6auoTeka LIOK https://m.edsoo.ru/ff0d497a
J1abopaTOpHUSX U Ha IPOU3BO/JCTBE.
[IpuMeHeHUEe KUCI0pO/ia

24 | TensioBoM 3 PEKT XMMHUUECKOTO 1 bu6bsaunoTteka IJOK https://m.edsoo.ru/ff0d4790
COCTOSIHUS, IOHSTHS O
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U
3H/I0TEPMHUYECKHUX PeaKIUIX

25 |TomnuBo (HedTh, yrojb U METAH). 1 Bbu6auoTteka LIOK https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHHe BO3/1yXa, CIOCOOBI €ro
npejoTBpalleHUs

26 |llpakTHueckas pabora N2 3 mo Teme 1 1 bu6saunoTteka [JOK https://m.edsoo.ru/ff0d4ae2
«[lonyyeHue u c6op copepkaHus,
M3y4yeHUe ero CBOMCTBa»

27 |[BomopoJ, — 3JIEMEHT U MPOCTOE 1 bub6auoTeka LIOK https://m.edsoo.ru/ff0d4dd0
BellecTBo. HaxoxkjeHue B pupoie

28 || ®usnyeckre U XUMHUYeCKHe CBOMCTBA 1 bub6auoTeka LIOK https://m.edsoo.ru/ff0d4dd0
BesimkobpuTaHuu. [IpumMmeHeHue

‘29 HHpE,ILJIOH(eHI/Ie 0 KHCJIOTaX U COJIAX H 1 H H ‘ HBI/I6JII/IOTeKa 10K https://m.edsoo.ru/ff0d50d2

30 |[Croco6bl mosyyeHusi CoeITUHEHHBIX 1 bub6auoTeka LIOK https://m.edsoo.ru/ff0d4dd0
[lITaToB B JlabopaTopuu

31 |llpakTuyeckas pab6ota Ne 4 mo Teme 1 1 Bu6auoTteka LIOK https://m.edsoo.ru/ff0d4f42
«[TosiyyeHue ¥ coGMpaHUe HaceJleHus,
M3y4yeHUe ero CBOMCTB»

32 |[MosasipHbIFA 06'beM rasa. 3aK0H 1 Bbubanoteka OK https://m.edsoo.ru/ff0d542e
ABorazpo
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Ne Tema ypoka KosmyecTBO yacoB ‘ fata ||Jlatano| JseKTpoHHble UPpPOBBIE 06pa30BaTebHbIE
m/m Bcero|| Koutp. || Ipakr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

33 |[BeruucieHue 06'beMa, KOJUYECTBA 1 BbubanoTeka LIOK https://m.edsoo.ru/ff0d55a0
BellleCcTBa rasa 1o ero uU3BeCTHOMY
KOJIMYeCTBY BelleCTBa UK 060'beMa

34 |BbruucieHHe 06'b€MOB rasa o 1 bu6bsaunoTteka IJOK https://m.edsoo.ru/ff0d5708
ypaBHeHUIO MexaHM3M Ha OCHOBe IpaBa
00'b€MHBIX OTHOIIIEHWH ra3a

35 || ®usnueckre U XMUMUYeCKHEe CBOMCTBA 1 bubanoteka [JOK https://m.edsoo.ru/ff0d587a
BO/Ibl

36 ||[CocTaB ocHoBaHui. [loHsATHE 06 1 bub6anoTeka LIOK https://m.edsoo.ru/ff0d59e2
WHAWKATOpax

37 |Boaa kak pacTBopuTeJ/ib. HackllieHHbIe 1 bubauoTeka LIOK https://m.edsoo.ru/ff0d5b40
Y HeHachllleHHble pacTBOpbl. MaccoBast
Jl0J1s1 BellleCTBa B pacTBoOpe

38 |llpakTHueckas pabora N2 5 o Teme 1 1 bu6saunoTeka [JOK https://m.edsoo.ru/ff0d5eba
«IIpuroroBsieHMe pacTBOPOB C
onpeJieJIeHHON CMEPTHOCTBIO /10J1el
PacTBOPEHHOTO BelleCTBa»

39 |KonTposibHas pa6oTa N°2 no Teme 1 1 Bu6auoTteka LIOK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bogopoa. Boga»

40 |Oxkcuppl: cocTas, kKJaccuduKanus, 1 bu6bsunoTeka IJOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa.

41 |[lonyyeHHEe U XUMHUYECKHE CBOMCTBA 1 bubanoTeka LIOK https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHbBIX U aMPOTEPHBIX
OKCUJIOB.

4?2 ||OcHOBaHUSA: COCTAB, KJIaCCUPUKALUS, 1 bub6anoteka LJOK https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa.
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Ne Tema ypoka KosmyecTBO yacoB ‘ fata ||Jlatano| JseKTpoHHble UPpPOBBIE 06pa30BaTebHbIE
n/o Bcero|| Koutp. | Ipakr. | n71aHup. dakry pecypchl
paboThl || paboThl

43 |[lonyyeHUe U XUMHUYECKUE CBOWCTBA 1 bubanoteka LJOK https://m.edsoo.ru/ff0d67ca
OCHOBaHbI

44 |[KhcsaoThl: coCcTaB, KaaccupUKalus, 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa.

45 |[losyyeHUe U XUMHUYECKHE CBOMCTBA 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/ffOdfee2
KHCJIOT.

46 ||Cosu (cpenHue): HOMEHKJIATYPA, 1 bu6bsaunoTeka lJOK https://m.edsoo.ru/00ad9474
METO/Ibl, MOJIyYeHUE XUMUUYECKUX
CBOMCTB.

47 |[lpakTuyeckas paboTta N2 6. Pemienue 1 1 bubanoTeka LIOK https://m.edsoo.ru/00ad9b7c
3KCIepUMeHTa/IbHbIX 33/]a4 110 TEMe
«OCHOBHbIE KJIaCChl HEOPTAaHUYECKUX
coeJMHEHUMN»

48 |[eHeTnyeckas CBS3b MeX/y KjlaccaMH 1 bu6bsaunoTeka [JOK https://m.edsoo.ru/00ad9a50
HEOpraHUYeCKHUX COeJMUHEHU I

‘49 HO606LLL€HI/Ie Y cCUCTeMaTu3alys 3HaHU ! H 1 H H H H HBI/IﬁﬂI/IOTeKa [HOK https://m.edsoo.ru/00ad9cb2

50 |[KonTposibHas paboTa N23 mo Teme 1 1 bubanoTeka LIOK https://m.edsoo.ru/00ad9ela
«OCHOBHbIE KJIACChl HEOPTaHUYECKUX
coeJMHEeHUN»

51 |[[lepBble Mepbl O OpraHU3aLuU 1 Bub6snoteka JOK https://m.edsoo.ru/00ad9ffa
NUIEBBIX 3JIeMeHTOB. [IpesioxkeHue o
IpYyIIIe CXO/HbIX 3JIeMEHTOB

52 |[lepyoguyeckrii 3aKOH U 1 Bu6sinoreka LIOK https://m.edsoo.ru/00ada52c
[lepuoauyeckasi cucTema 1o 3JieMeHTaM
/. U. MeHnpeneeBa

‘53 HHEpI/IOAbI, rpyNbl, NOATPYIIbI H 1 H H H H HBI/I6JH/IOTeKa [JOK https://m.edsoo.ru/00ada52c
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Ne Tema ypoka KosinuecTBo 4yacoB ‘ Oata |latano| 3JuieKkTpoHHble LUPPOBbIE 0Opa30BaTeIbHbIE
m/m Bcero|| Koutp. || Ipakr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

54 |CtpoeHue aToMOB. COCTaB aTOMHBIX 1 bu6auoTeka LIOK https://m.edsoo.ru/00ada342
anep. U3oTonsl

55 ||CTpouTesbCTBO 3JIEKTPOHHOTO 1 bu6bsaunoTteka [JOK https://m.edsoo.ru/00ada6bc
0060J104Ka aTOMOB 3JIEMEHTOB
[lepuoguyeckon cuctemel /. Y.
MeHgeneeBa

56 |XapaKTepuCTUKA XMMHUYECKOTr0 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/00ada824
3JIEMEHTA M0 ero MoJI0KEHUIO B
nepuogudeckon cucreme /. U.
MeHpeneeBa

57 ||3HayeHue mepyUoOAUYECKOro 3aKoHa s || 1 bubanoTeka LJOK https://m.edsoo.ru/00ada96e
pa3BUTUA HAYKH U NpaKTUKHU. /[l. Y.
MeHpesieeB — y4€HBIN, IeAAror u
rpakJlaHUH

58 |3/ieKTpoOTpPULATENBHOCTb AaTOMOB 1 Bu6auoTeka LIOK https://m.edsoo.ru/00adaab8
XUMHUYECKUX 3JIEMEHTOB

‘59 HI/IOHHaH XHMHUYeCKas CBSI3b H 1 H H H H HBI/I6JII/IOTeKa [OK https://m.edsoo.ru/00adac34

60 |[KoBasieHTHas noJsisipHast XUMU4ecKas 1 Bub6snoTeka LJOK https://m.edsoo.ru/00adaab8
CBSI3b

61 |KoBasieHTHas HenmoJisipHasA xuMuveckas || 1 Bbu6snoTeka LJOK https://m.edsoo.ru/00adaab9
CBSI3b

‘62 HCTeHeHb OKHCJIEHUS H 1 H H H H HBI/IﬁﬂI/IOTeKa [JOK https://m.edsoo.ru/00adae28

63 ||OKHUCIUTENBbHO-BOCCTAHOBUTE/IbHbBIE 1 bub6anoteka JOK https://m.edsoo.ru/00adb076
COCTOSIHUSA

‘64 HOKI/ICJII/ITeJII/I Y BOCCTAHOBUTEJH H 1 H H H H HBI/I6JH/IOTeKa [JOK https://m.edsoo.ru/00adb076
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Ne Tema ypoka KosinuecTBo 4yacoB ‘ Oata |latano| 3JuieKkTpoHHble LUPPOBbIE 0Opa30BaTeIbHbIE
m/m Bcero|| Koutp. || Ipakr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

65 |KoHnTposibHasg paboTa N24 no TeMe 1 1 bu6auoTeka LIOK https://m.edsoo.ru/00adb486
«CTpoeHue aToMa. XuMU4YecKas CBA3b»

66 |Pe3epBHbIN ypok. 06006111eHUE U 1 bu6bsaunoTteka [JOK https://m.edsoo.ru/00adb33c
cUucTeMaTH3alus 3HaHUU

67 |[Pe3epBHbIi ypok. O0600611eHNE U 1 bub6anoTeka LIOK https://m.edsoo.ru/00ad9cb2
cUcTeMaTH3al M 3HaHUU

68 |[Pe3epBHbIN ypok. 0600611€eHUE U 1 bu6anoteka LJOK https://m.edsoo.ru/ff0d61c6
cucTeMaTH3alUsl 3HaHUU

OBILIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOTPAMME
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9 KINACC

Ne Tema ypoka KosinyecTBOo 4acoB ‘ Jata JieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTposbHble | llpaktnueckue || A3y9enus obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
1 |[lepuogunyeckuii 3aKkoH. [lepruogudeckas cuctema 1 bubaunoTteka LIOK
ynpasJsieHus asiemeHTamu /I. U. MeHiesieeBa https://m.edsoo.ru/00adb59e
2 ||3aKOHOMEpPHOCTb B COXpPAaHEHHUH CBOUCTB 3J1eMeHTOB || 1 bubauoTteka LJOK
NEePBbIX TPEX EPUO/IOB https://m.edsoo.ru/00adb6b6
3 ||[Knaccudukainys 1 HOMEHK/IATYpa HEOPraHUYeCKUX 1 Bub6anoTeka [IOK
BelECTB https://m.edsoo.ru/00adb7e2
4 || Bugbl XMMHUYECKOW CBA3U U TUIIbI KPUCTAJIMYECKUX 1 bubauorteka LHIOK
peuéToK https://m.edsoo.ru/00adbac6
5 |[KonTposibHas paboTta N2l no Teme «IloBTOpeHUe U 1 1
yrjy6/eHre 3HaHWU OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca»
6 |[Knaccudukanus XuMUYeCKHX BellleCTB 110 1 bubaunoreka LIOK
Pa3JIMYHbIM BO3/I€CTBUAM https://m.edsoo.ru/00adbcb0
7 ||[IpenioxeHue 0 pexxvMe 3KOHOMHUYECKOT'0 pexKruMa. 1 Bu6auoTeka [JOK
[IpeanoxkeHre 0 TOMOTeHHBIX U TeTePOTeHHBIX https://m.edsoo.ru/00adbe9a
peakuusx
8 |llpeasioxxeHre 0 XUMHUYECKOM PAaBHOBECHH. 1 bu6snoTeka [JOK
®akKTophbl, BAUSAIOIIHE HA CKOPOCTb 3KOHOMHUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS U MOJIOXKEHUE XUMHUYECKOTO
paBHOBeCHUS
9 ||OKUCANTENBbHO-BOCCTAHOBUTEJIbHBIE COCTOSTHUSA 1 bu6sunoreka [JOK
https://m.edsoo.ru/00adcade
10 |Teopus 371eKTPOJIUTHYECKOU JUCCOLUAL Y. 1 bubauoTteka LIOK

CuJibHBIE U c1abble 3JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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Ne Tema ypoka KosinyecTBO 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero|| KoutposbHble || TpakThueckue | U3y1eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
11 |[MoHHBIE ypaBHEHUS 1 bu6saunoTeka [JOK
https://m.edsoo.ru/00add448
12 |XuMuyeckre CBOMCTBA KMCJIOT U OCHOBAaHUU B 1 bubaunoreka LIOK
IpUpO/Jie, TPe/CTaBJAEHHBIX 3J1€KTPOJTUTHYECKON https://m.edsoo.ru/00add5d8
JucconHanyen
13 || XuMuYyecKre CBOMCTBA CoJieli B CBETe 1 bubaunoTteka LIOK
npe/iCTaBJAeHUH 3JIEKTPOJUTUYECKOUN AHUCCOIIAALIUU https://m.edsoo.ru/00add8b2
14 |[lpepJsioxkeHHe 0 TUAPOJIH3E COJU 1 bubaunoTteka LIOK
https://m.edsoo.ru/00add9d4
15 ||0O60061IeHHe U cUcTeMaTH3allMa 3HaHUHN 1 bubaunoTteka LIOK
https://m.edsoo.ru/00addd12
16 |[IpakTHueckas pabota N2 1. «Pemenue 1 1 Bubsnoreka LJOK
3KCIepHUMeHTabHbIX 3a4a4» https://m.edsoo.ru/00addbfa
17 ||KonTposbHas paboTa N°2 no Teme 1 1 bu6saunoTeka [JOK
«IJIEKTPOJUTUYECKAS JUCCoMalUs. «kXUMUYECKHUE https://m.edsoo.ru/00addec0
peakLuy B pacTBOpax»
18 ||061Me XxapaKTepUCTUKU rajioreHOB. XMUMUYeCKHe 1 Bu6anoTeka [JOK
CBOMCTBA Ha OCHOBE XJI0pa https://m.edsoo.ru/00addfe2
19 |XnopBogopoj. CosiiHasA KUCA0Ta, XUMUYECKUEe 1 Bu6anoTeka [JOK
CBOUCTBA, MOJIy4YeHUE, IPUMEHEHMUE. https://m.edsoo.ru/00ade104
20 ||[lpakTHueckas pabora N2 2 o TeMe «[losyyeHue 1 1 BubauoTteka LLOK
COJITHOW KUCJIOThI, U3yUEHUE ee CBOMCTBa» https://m.edsoo.ru/00ade348
21 ||BeryucsieHus 110 ypaBHEHUAM 3KOHOMUYECKOTO 1 BbubsaunoTteka [JOK
3ddekTa, ecqv OJUH U3 peareHTOB JjJaH B U30bITKE https://m.edsoo.ru/00ade488
22 ||O6bwmasa xapaKTepUCcTHUKa 3/1eMeHTOoB VIA-rpynnbl 1 Bu6anoTeka LIJOK

https://m.edsoo.ru/00ade64a
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Ne Tema ypoka KosinyecTBO 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero|| KoutposbHble || TpakThueckue | U3y1eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
23 |[AnnoTponHble MoaudHUKaLMU cepbl. HaxoxxaeHue 1 bubsaunoTteka [JOK
cepbl U UX COeZJMHEHUH B IpUupoJe. XMMHUYeCKHue https://m.edsoo.ru/00ade64a
CBOMCTBA CEePbI
24 |CepoBogopon, cTpoeHue, Gusnyeckre U xXuMuyeckue| 1 bubauoTteka LJOK
CBOMCTBA https://m.edsoo.ru/00ade802
25 ||Okcupapl cepbl. CepHas KMUCI0Ta, GU3UUECKUE U 1 bubauoTteka LJOK
XHMHYEeCKUe CBOMCTBA, IPUMEHEHUE. https://m.edsoo.ru/00adea28
26 |XvMHYecKue sIBJIEHHS, BKJIIOYEHHE B OCHOBY 1 bubauoTteka LJOK
NPOMBIIIJIEHHOT0 OJIyYeHUsI CEPHON KUCJIOTHI. https://m.edsoo.ru/00adec8a
XUMHUecKoe 3arpsi3HeHHEe OKpYKarollel cpeJibl
COeJMHEHUSIMU CePhI
27 |BpryuciieHrMe MacCOBOU J0JIM BbINyCKa NPOAYKLUHU 1 bubaunoreka LIOK
https://m.edsoo.ru/00adec8a
28 ||O61asa xapaKTepUCTUKA 3J1eMeHTOB BA-rpymibl. 1 Bu6auoTeka LJOK
A30T, pacnpocTpaHeHUe B IpUpo/e, Gusnueckue U https://m.edsoo.ru/00adeea6
XMMHUYeCKHe CBOUCTBA
29 ||AMMuak, ero GusnvecKrMe U XMuMU4YeCcKre CBOUCTBA, 1 bubaunoreka LIOK
noJiydyeHue U NpUMeHEHUE. https://m.edsoo.ru/00adf004
30 |IpakTuyeckas pabora N2 3 no Teme «[losyyeHue 1 1 Bu6sinoreka LJOK
aMMMaKa, U3y4eHue ero CBOMUCTBa» https://m.edsoo.ru/00adf180
31 ||A3oTHas KMCJI0Ta, ee pU3NYECKUe U XUMHUYECKHUE 1 bubauoreka LIOK
CBOMCTBA https://m.edsoo.ru/00adf306
32 |[Ucnosib30BaHMe HUTPATOB U COJIM aMMHaKa B 1 Bubanoteka LIJOK

KayeCcTBe MUHepaJIbHbIX Y1060peHUH. XuMHUuecKoe
3arpsi3HeHUe OKpYKalollel cpe/ibl COeJUHEHUSIMHU
asora

https://m.edsoo.ru/00adf518
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Ne Tema ypoka KosinyecTBO 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero|| KoutposbHble || TpakThueckue | U3y1eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
33 |[®ocdop. Oxkcug docdopa (V) u pochopHas kucaora, | 1 bu6saunoTeka [JOK
du3nyeckre U XMUMHUYeCKHe CBOMCTBA, N0JlyYeHue https://m.edsoo.ru/00adf68a
34 |HUcnosib3oBaHue pocPaToB B KauecTBe 1 bu6saunoTeka [JOK
MUHepaJbHbIX Y100peHu. 3arpsisHeHue https://m.edsoo.ru/00adfc20
npupoaHo# cpeabl GochaTaMu
35 ||Yraiepoj, pacnpocTpaHeHUe B Ipupojie, pusnyeckux || 1 Bu6anoTeka LIOK
Y XMMHY€ECKHUX CBOMCTB. https://m.edsoo.ru/00adfd9c
36 ||Okcuabl cofepkaT ux GU3NUECKHE U XUMUYECKUe 1 Bu6anoTeka LIOK
CBOMCTBA. JKOJIOTUYECKHE MPO6JeMbl, CBI3aHHbIE C https://m.edsoo.ru/00adfebe
OKCHUJ,0M OKpYy»Katouiei cpefibl (IV)
37 ||[YroabHasi KUCJIOTA U ee COJb 1 bubaunoreka LIOK
https://m.edsoo.ru/00ae006c
38 |[IpakTuyeckas pabora N2 4 no teme "[losyyeHue 1 1 bu6saunoTeka [JOK
yrJjekucoro rasa. KauectBeHHas peakijys Ha https://m.edsoo.ru/00ae027e
Kapb6oHaT-uoH"
39 |lepBoHa4YasbHble MOHATHS 06 U3MEpPEHUAX 1 Bu6auoTeka LJOK
BELIECTB, KaK 0 COeJUHEHUSIX BOKPYT https://m.edsoo.ru/00ae054e
40 ||KpeMHHH U ero coeJUHEHUS 1 bu6snoTeka [JOK
https://m.edsoo.ru/00ae080a
41 |[TpakTuyeckasi pabora Ne 5. Pernienue 1 1 bu6snoTeka [JOK
3KCIEepPUMEHTa/IbHbIX 33/1a4 10 TeMe «BaxkHeH1me https://m.edsoo.ru/00ae0bf2
HeMeTaJlJibl U UX COeJUHEHUSI»
42 |KonTpoJsibHas pa6oTa N23 no TeMe «BaxkHelne 1 1 BubauoTteka LLOK
HeMEeTaJlJIbl U UX COeTUHEHUSI» https://m.edsoo.ru/00ae0e18
43 ||O6wmas xapaKTEPUCTHKA XUMUYECKUX 3JIEMEHTOB — 1 bubsauoTteka [JOK

MeTaJ/JI0B. MeTaniudeckasl CBI3b U MeTaJlJiInyecKas

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Ne Tema ypoka KosinyecTBO 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero|| KoutposbHble || TpakThueckue | U3y1eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
KpUCTa/lJInyecKas peméTka. Pusnyeckue CBOUCTBA
MEeTaJlJI0B
44 |XuMH4YecKHe CBOMCTBA MeTaJlJIOB. 1 bubaunoreka LIOK
JJIEKTPOXUMHUYECKUU psJi HANPSHKEHHbIX METAJIJIOB https://m.edsoo.ru/00ae1156
45 ||06wmue cnocob6bl MoyydyeHust MeTasioB. ClyiaBbl. 1 bu6saunoTeka [JOK
BbIuucyieHUs 10 ypaBHEHUSM 3KOHOMHUYECKOTO https://m.edsoo.ru/00ael1156
3ddekTa, ecau OJUH U3 peareHTOB COAEPXKUT
npuMecu
46 |llpenJioxkeHUe 10 KOPPO3UHX MeTAJIJIOB 1 bu6saunoTteka [JOK
https://m.edsoo.ru/00ae1278
47 |lllesiouHble MeTaJIbl 1 bubaunoreka LIOK
https://m.edsoo.ru/00ae14b?2
48 ||OKcuAabl U TUAPOKCUBI HATPUA U KaJUS 1 bubaunoreka LIOK
https://m.edsoo.ru/00ae14b?2
49 |lllesiouHO3€eMeJiIbHbIE METAJIJIbI — KaJbIUA U MarHuu 1 bu6saunoreka [JOK
https://m.edsoo.ru/00ae15e8
50 ||BaxxkHelIIHe coefUHEHUSI UCTOYHUKOB 1 bubaunoreka LIOK
https://m.edsoo.ru/00ae15e8
‘51 ‘0606LL(€HI/Ie Y CUCTeMaTu3alus 3HaHUH H 1 H H H H
52 |[KécTkocTb BOZibl U CIIOCOOBI €€ OrpaHUYEHHUS 1 bu6siunoTeka [JOK
https://m.edsoo.ru/00ae1886
53 |[IpakTuueckas pabota N2 6 no TeMe «KEcTKOCTb 1 1 BubauoTteka LLOK
BO/Ibl U METO/IbI €€ OrpaHUYEHUA» https://m.edsoo.ru/00aelae8
54 ||AnroMUHHH 1 bubsmoTteka [JOK
https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

Ne Tema ypoka KosinyecTBO 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBbIE

n/o Bcero|| KoutposbHble || TpakThueckue | U3y1eHHs o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

55 |[AMQoTepHbIe CBOMCTBA OKCU/IA U THAPOKCUA 1 bubsaunoTteka [JOK

https://m.edsoo.ru/00aelc64

56 |XKeneso 1 bubaunoreka LIOK

https://m.edsoo.ru/00ae1d86

57 ||Okcubl, THAPOKCU/BI U TBEPJble COeIUHEHUS 1 bubaunoreka LIOK
esiesa (1) u xenesa (1) https://m.edsoo.ru/00ae35e6

‘58 ‘0606LLL6HI/IG Y CUCTeMaTHu3alus 3HaHUH H H H ‘

59 |[[IpakTuyeckas paborta N2 7. PemieHve 1 bu6saunoTeka [JOK
3KCIlepUMeHTaJbHbIX 33/1a4 110 TeMe «BaxkHel e https://m.edsoo.ru/00ae3de8
MeTaJlJIbl U UX COeJUHEHUSI»

60 |BpryuciieHusa 1o ypaBHEHUAM 3KOHOMUYECKOTO 1 BbubauoTteka LIOK
apdekTa, ec/iM OJJUH U3 peareHToB JlaH B U30bITKE https://m.edsoo.ru/00ae1750
WJIM COZIEPKUT NpUMecH. BerurcieHnue fou
BbINyCKa NPOAYKIUU

‘61 ‘O606LLL€HI/I€ Y CUCTeMaTHu3alus 3HaHUH H H H ‘

62 |[KonTpoJsibHasg paboTa N24 no Teme «BaxkHeu1ine 1
MeTaJlJIbl U UX COeJUHEHUSI»

63 |BelecTBa U MaTepHasibl B TOBCEJTHEBHOW XXU3HU 1 bubauoTteka LIOK
yesl0BeKa https://m.edsoo.ru/00ae3f50

64 |XuMuyeckoe 3arpsi3HeHHUe OKpyKawller cpe/bl 1 bu6saunoTteka [JOK

https://m.edsoo.ru/00ae4270

65 ||Posib xXMMUM B pellleHUH 3KOJIOTHYECKUX TPO6IeM 1 BubauoTteka LLOK

https://m.edsoo.ru/00ae4270

66 |[IlepBoHauanbHBIC TOHATHUS 00 U3MEPSIEMbIX BellecTBax, || 1 bubaunorteka LIOK
KaK O COETMHEHUSIX OKpYXkKarollel cpenbl (MeTaH, 3TaH, https://m.edsoo.ru/00ae0d0a
9TWJICH, alICTUJICH, 3TAHOJI, I'TUIICPHUH, YKCYCHAs



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

Ne Tema ypoka | KosinyecTBO 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero|| KoutposbHble || TpakThueckue | U3y1eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

| |xucrora) L] | H |

67 [IpuponHble MCTOYHUKH YIJIEBOAOPOIOB (Yroiyib,| 1 Bubsnoreka LOK
OPUPOJHBIN Ta3, HedTh), MPOAYKTHl HX NepepaboTKu https://m.edsoo.ru/00adb33c
(OeH3uH), X POJIb B OBITY U IPOMBIIIJICHHOCTH. .

68 |I[IpensioskeHre 0 )KU3HEHHO Ba)KHBIX BELIECTBAX: KHUpax, || 1 Bubsnoreka LJOK
Oenkax, yriieBoJiaXx — MU UX POJIU B )KU3HU https://m.edsoo.ru/00ad9cb2
yenoBeka. MarepruaabHOE €TUHCTBO M HEOPTaHUIECKUE
COEIMHEHUS

(OBLIEE KOJIMUECTBO YACOB 10 IPOTPAMME | 68 | 4 [ 7 [



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

