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IHHOACHUTEJIBHASA 3ATINCKA

Ha 06aze mentpa «Touka pocra» obecreunBaeTcsi peanu3anusi 00pa3oBaTENbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOW HampaBiIeHHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUHU C
TpeOOBaHMUAMHU 3aKOHOJATENbCTBA B cdepe oOpasoBaHus U ¢ yu€toM pexoMeHaauuii denepanbHOTO
omeparopa ydeOHOro mpeamera «Xumus». OOpazoBaTesbHasi MporpaMma TMO3BOJISIET HHTETPUPOBATH
peann3yeMbIe MMOIX0IbI, CTPYKTYPY U COJepKaHKue TPU OpTaHn3alui 00ydeHusl XuMuK B 8—9 Kitaccax,
BBICTPOCHHOM Ha 0a3e Jr000T0 W3 JOCTYNMHBIX Yy4eOHO-MeTomudecknx KomiuiekcoB (YMK)
Hcnonb3oBanue obopynoBanus «Touka pocrta» npu peanusanmu aaHHodl OIl mosBosisier co3nathb
YCIIOBUSI:

° I paCIIupCHUA COACPIKAHNA HIKOJIbHOI0O XUMHUYCCKOTO 06p830BaHI/I$I;

® JJIA TIOBBIIICHUA MM03HABATEIILHOM aKTHBHOCTH 06yqa}om1/1x0ﬂ B
€CTECTBEHHO- Hay4yHOU 00nacTu;

. JUIS Pa3BUTHUS JTUYHOCTH peOEHKa B Ipouecce oOyuyeHUs: XUMUH, €ro
criocoOHOCTEH, POPMHUPOBAHUS U YIOBIETBOPEHUS COIIMAIBPHO 3HAYUMBIX HHTEPECOB U
MOTPEOHOCTEH;

° JJIA pa6OTBI C O)IapéHHBIMI/I IOKOJIbHUKaMHU, OpraHru3al uX pasBUTUA B
pa3IUYHBIX 00JIaCTIX 00pa30BaTEILHON, TBOPUECKON JCATEITHHOCTH.

[IporpaMma 1Mo XuUMUM Ha ypOBHE OCHOBHOTrO 0OIIEro oOpa3oBaHHsA COCTaBlI€Ha Ha OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0Opa30BaTeNbHON MPOTPaMMBbl OCHOBHOTO OOIIIETO
obOpazoBanus, npeacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE QeaepaibHON paboueld MporpaMMbl
BOCIIUTAHMUS M C Y4ETOM KOHIIETIIMU TpEnoJiaBaHus y4eOHOTO MpeaMera «XuMHus» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickoit denepanuu.

PabGoyas mporpamMma cocTaBieHa ¢ y4ETOM aBTOPCKOW MIPOrpaMMbl MO XUMHUHU: Xumus. [IpumepHbie
paboune mnporpammsbl. Ilpenmernas nuaus ydeOHukoB O.C. TI'abpuensna, W.I'. OctpoymoBa, C.A.
CnanxoBa. 8-9 kmaccel : ydeb. mocobue mnsa obOmeoOpasosar. opranuzanuii / O.C. I'abpuensn, C.A.
CnankoB - Mockaa. : [Ipocsemenue, 2019.-80 c.



[Iporpamma no xuMuM HaET NPEACTABICHUE O LENsX, O0IIel cTpaTerni 00y4eHHs, BOCITUTAHUS
U pa3BUTHS OOYYAIONIUXCS CPEICTBAMHM y4eOHOTO NpeaAMeTa, YCTaHABIUBACT 00sS3aTeNbHOE
NpEeIMETHOE  COJEpXKaHWe, NpeAyCMaTpuBaeT  paclpelelieHHe ero 1o  KijaccaM |
CTPYKTYpUpPOBaHHUE 10 pa3zieiaM M TeMaM IPOrpaMMbl 0 XUMHH, ONIPEIENseT KOJIUYeCTBEHHbIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKUA y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaAMeTa s
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHMIA K pe3ybTaTaM 00ydeHHsI XUMHH
HAa YpPOBHE IMeJel W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHUsI.

3HaHWE XUMUH CITY)KHUT OCHOBOH JUIsl JOPMHUPOBAHUSI MHPOBO33PEHHS 00YUaIOMIETOCs, €ro
MPEJCTaBICHUI O MaTEPUAIIEHOM €JMHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHNUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 IBOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO Ppa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHYECKON O€30MaCHOCTH, TIPOOIeM 3IpaBOOXPaHECHHS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allid BO3MOXHOCTEW ISl caMOpa3BUTHS U (QOPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 00MIeH N QyHKIIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHHE MBIIIJICHUSI H TBOPUYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB HMX  CAMOCTOSITETIbHOH  Y4eOHOW  NESITeIhbHOCTH,  OKCIIEPHUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
Ipo(hecCUOHAIBHON 1EATEIHOCTH;

3HaKOMHUT €O CHeUM(UKOM HAaydHOTO MBIIUIEHHS, 3aKJIa[bIBA€T OCHOBBI ILIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOJBI U YENIOBEKA, SABISAETCA OTBETCTBEHHBIM 3TAallOM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHON IT'PaMOTHOCTH O0yJarOLUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSAM, K IpPUpPOJE, K 4YeNOBEKY, BHOCUT CBOHl BKJIaJ B 3KOJIOTMYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlaHHble HampaBiieHUs B OOy4eHHU XMMHUHU O0ECHeuuBarOTCs creuu(puKoil coaepikaHus
yu4ebHOro Impeamera, KOTOPbIM SBJISETCS IeJarorMyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOIl HAyKN XMMUU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00Iero o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHME
00y4aroMMUCs CUCTEMbI NT€PBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTACIbHBIX 3HAYMMbIX OHATHH OPraHU4eCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHU CHOPMHPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CUCTEMBl MOHATHH O XMMHUYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMbl MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEILHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHHUS;

— Ilepnoaunueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMHUECKON CBS3H;

— MpeACTaBIEHUH 00 ANIEKTPOIUTHUECKOH TUCCOIMALIMH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS pPAcCMATPUBAIOTCS HAa OCHOBE SMIUPUYECKU IIOJYYEHHBIX W
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATENIbHO OT OJHOTO YPOBHA K JIpyromy,



BBIMONHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPAKTUYECKOTO IPUMEHEHHUS U MOJIyYCHUS N3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO TIPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3yueHue xumuun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN JIEATETHHOCTH YeJIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHl. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHWUSI ITPH U3YYSHHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GbOpMHUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AEATEeIbHOCTH, OCBOCHHUHU MpaBuil 0€30I1aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (opMHpoBaHUE MHTEIJIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOY4YaIOMUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JI€ATEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
Yuclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TIOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU AESATEIbHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMaHUs LIEHHOCTU
XMUMHYECKUX 3HAHWM JJsi BBIPAOOTKU SKOJOTHYECKU II€JIeCOO0Pa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIMHU K 00y4EHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAaMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HaIIPaBJIECHHOCTH JAajJbHEUIIero 00ydeHus..

OO1iee 4uciio 4acoB, OTBEAEHHBIX JJIS M3YYEHHs] XUMUHU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

[IpakTryeckas yactb y4eOHOTO COAEp)KaHUS MpeAMETa yCUIeHa MaTepUualbHOTEXHUYECKOH
6a3oit nentpa «Touka poctay / nerckoro TexHonapka «KBaHTOpHYyM», HCHOIB3YEMOTO IS
peanu3aiy 00pa3oBaTeIbHBIX IPOTPAMM B paMKax MpenojaBaHus XMMHUH.



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponb XuMHM B KM3HM 4YeJlOBEKAa. XHMHS B CHCTEME HayK. Teila M BEIIECTBA.
®dusnyecKkre CBOWCTBA BEIIECTB. ATperaTHOe COCTOsIHHE BellecTB. [loHsATHE 0 MeTO1aX MO3HAHUS B XUMUHU.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI W MOJIEKYJIbI. XHUMHUYECKHE 3IeMeHThl. CHUMBOJBI XMMHYECKHUX 53JIeMEHTOB. lIpocTeie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHass atoMHas wmacca. OTHOCUTENbHas MOJIKYJIsipHas Macca. MaccoBas 10
XUMHUYECKOI'0 JIEMCHTA B COCIUHCHH.

KomnuectBo BemiectBa. Monbs. Mossipaas macca. B3anMOCBSI3b  KOJIMYECTBa, MAacChl M YHUCIA
CTPYKTYPHBIX €MHUII BeliecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusnueckue W XUMHUYECKUE SBJICHHS. XUMHUYECKas peakius W e€ MpU3HaKUh. 3aKOH COXpaHEHUS
MacChl BEIECTB. XHUMHUYeckHe ypaBHeHHUsA. Kiaccupukamuss XUMHUYECKUX peakiuil (COeIuHEHMUs,
pasoKeHus1, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, TpaBMWiIaMu paboOTHl B 1ab0paTOpuu U MpuéMamu 0OpaImieHus ¢
abopaTOpPHBIM 000PYTOBAHUEM, M3yYEHHE W ONHMCaHUEe (U3MYECKUX CBOMCTB OOpPA3IOB HEOPTraHUYECKUX
BEIIEeCTB, HAOMIOIeHNE (PM3UIYECKUX (TIJIAaBJICHUE BOCKA, TasHUE JIbJa, paCTUpPaHHUE caxapa B CTYIKE, KUTICHUE
Y KOHJICHCAIIMSI BOJBI) U XUMUUYECKUX (TOPEHUE CBEYH, TPOKATMBAHUE METHOM ITPOBOJIOKH, B3aUMOICHCTBHUE
MeJla C KHCIIOTOM) SIBJICHWI, HAOJIIOJICHWE W OMHCAaHWE TMPU3HAKOB NPOTEKAHUS XUMHUUYECKHX PEaKIUi
(pa3noxeHue caxapa, B3aUMOJICUCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapusi, Pa3ioKeHne TUAPOKCHIA MEIN
(1) mpu wHarpeBaHuu, B3aMMOJEHCTBHE »kene3a ¢ pactBopoMm coiau Mmeau (Il), m3yuenwme crmoco6oB
paszesieHus CMeceil: ¢ TIOMOIbI0 MarHuTa, (UILTPOBAHKE, BhIIAPUBAHUE, JTUCTHUILIALNS, XpoMaTorpadus,
MPOBEJACHUE OYMCTKH IMOBAPEHHOW COJIM, HAONIOJACHHE W OINMUCAaHWE pEe3YyJIbTAaTOB IPOBEICHHS OIIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHUE MOJIEICH MOJISKYI (IIIapOCTEPIKHEBHIX).

BaxuHeiinue npeacTraBuTe; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — siaeMeHT W mpocToe BemiecTBO. Haxoxaenue
KHCJIOpOJia B TIpUpoJe, pu3nueckne U XMMHUYECKHEe CBOMCTBA (peakiuu ropeHus). Oxcuasl. [Ipumenenue
kuciiopoia. CriocoObl MoydeHus: KUCI0Poa B J1a0OpaTOPUH U MTPOMBIIINICHHOCTH. KpyroBopoT Kuciopoa
B npupojie. O30H — aJUTOTpOonHas MOAU(GHUKAIUSA KUCI0POIa.

TernoBoit 3PPeKT XUMUUECKON peakiui, TEePMOXUMHUYECKUE YPaBHEHUS, IK30- U SHIOTEPMUUECKUE
peakiuu. ToriuBo: yroib U MeTaH. 3arpsisHEHHE BO3/yXa, YCUJICHHE MapHUKOBOro 3¢ ¢dekra, pa3pylieHue
030HOBOTO CJIOS.

Bomopon — snemeHT W mpocTtoe BemecTBo. HaxoxxaeHue Bojopoaa B MpUpOJE, (U3HUECKHE H
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. KucaoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cpoiicTBa Bojbl. Bonma kak pactBopurenb. PacTBopel. HackillieHHbIE 1 HEHACHIIIEHHBIE
pactBOpbl. PacTBOpUMOCTH BemiecTB B Boje. MaccoBast J10J1s1 BEIIECTBA B pacTBOpE. XMMUYECKUE CBOMCTBA
BoJibl. OcHoBaHusA. Ponb pacTBOpPOB B MpUPOJE U B KU3HM 4YeloBeka. KpyroBopoT BOJBI B MPHUPOJIE.
3arps3HeHue TpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukarus HEOPTraHUYECKHUX COCIMHEHHH. OKcHBL. Knaccudukarus OKCH/IOB:
coneoOpa3ymomnire (OCHOBHBIE, KUCIOTHBIE, aM(POTepHbIe) U HeconeoOpa3yronue. HoMeHkIaTypa OKCHIIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonydeHne oKCuaoB.

OcHoBanwus. Knaccudukanus ocHoBaHMI: IIENOYM U HEPACTBOpPUMBIE OCHOBaHUs. HoMeHkmaTypa
ocHOBaHUM. U3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre 0CHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucior. Ouzndeckue U XUMUYECKHE CBOICTBa
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lonmydenue kKucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckue cpoiictsa cosieil. [Tonyuenue coseit.



I'enernueckas cBsA3b MEXAY KIacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKcnepumennt .

KaueCTBEHHOE OIIpeACICHUE COAEpKaHMsSI KHUCIOpOJa B  BO3JyXe, MOJYy4YeHHE, COOMpaHUE,
pacro3HaBaHHe W U3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOAEHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM H
YCJIOBHS BO3HUKHOBEHHS M MpPEKpalleHUs TopeHus (Mmokapa), O3HAKOMIJIEHHE C 00pa3liaMy OKCHJIOB H
OTNMCAaHUE UX CBOMCTB, MOJy4YeHHUE, COOMpPAHUE, pAaCIIO3HABAHUE M M3YYCHHE CBOWCTB BOJIOpOJia (ropeHue),
B3auMoJieiicTBUe Boaopona ¢ okcuaoM wmeau (ll) (BO3MOXKHO UCHOJIB30BaHUE BHUACOMATEPUATIOB),
HaOro1eHNe 00pa3IoB BENIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHIE 0COOEHHOCTEH pacTBOPEHHS BEIIECTB
C Ppa3nM4YHOM PacTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEH
pacTBOPEHHOIO BEUIECTBA, B3aMMOJCIHCTBHE BOABI C MeTajllaMu (HATPUEM U KajiblLMeM) (BO3MOXHO
UCIOJIb30BAHME BHJIEOMATEpUANIOB), HCCIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB pa3IMYHBIX
KJIacCOB, HAOJIOJEHHE M3MEHEHUs OKpacKW HMHIUKATOPOB B pacTBOpax KHUCIOT W IIEN0YeH, H3ydeHHe
B3auMoeiicTBus okcuma meau (1) ¢ pacTBopoMm cepHOUM KHCIIOTBHI, KHCIOT C MeETajUlaMH, pPEaKIui
HENTpaIu3aluy, NOTy4eHHEe HEPACTBOPUMBIX OCHOBAHM I, BHITECHEHHE OJTHOTO MeTalla IpyTUM U3 pacTBopa
COJIY, pelIeHNE FKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHeil1re Kiacchl HEOPraHUYECKUX COEUHEHUI.

Ilepuonnuecknii 3axon u [lepuoanueckas cucrema xumuueckux 3jemMeHToB JI. U. Menpaeneesa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[TepBbie MOMIBITKY KJIaCCU(PUKAIINA XUMUUECKHUX IeMEHTOB. [oHSATHE O TpyIax CXOIHBIX 3JIEMEHTOB
(11e7I0YHBIE U IIETOYHO3EMENIbHbIE METaJIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT
aMm(doTepHbIC OKCHJIBI U THUIPOKCHUJIBI.

[lepmognueckuit 3akoH. llepuommyeckas cucrema xumudeckux snnemeHToB J[. M. Menneneesa.
KopoTkonepuonnas u jymaHONIEproaHas Gopmbl [lepuoandeckoit cucteMbl XuMudeckux 3meMentos Jl. U.
MenneneeBa. [lepuoasl u rpynmnsl. u3nueckuil CMbICT MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI
AJIEMEHTA.

Ctpoenue aromoB. CoctaB aToMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHHUE AIMEKTPOHHBIX 000JI0UeK
aToMOB TiepBbIX 20 xumMuyeckux anemMeHToB [lepuoanueckoii cucremsl Jl. 1. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paJuyca aToOMOB XHMHUYECKHUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJTTNYECKUX CBOMCTB 10 TpyINIaM U Mepuoiam.

3nauenue Ilepuoanueckoro 3akona u Ilepuoauueckod CUCTEMBl XHUMHUYECKHUX JJIEMEHTOB IS
pa3BuTHUs Hayku U ipakTuku. [. . MenneneeB — yd4€HbIN U rpakJaHUH.

Xumuyeckasi cBs3b. KoBasieHTHas (mossipHass ¥ HEMOJSIPHAs) CBA3b. OJEKTPOOTPHUIATEIHLHOCTH
XMUMHYECKUX 3JIeMeHTOB. IOHHAs CBSI3b.

Crenenp okwucneHusi. OKHCIUTENBbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iporiecchl OKUCIEHHUS U
BoccTaHOBNeHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixkcnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETAJJIOB, B3aUMOJCWCTBHE THUAPOKCHUAA IIHMHKA C
pacTBOpaMu KHUCJIOT M IIeJoueid, MPOBEIECHUE OMNBITOB, WUTIOCTPUPYIOMINX MPUMEPHhl OKUCIUTEIHHO-
BOCCTaHOBUTEJBHBIX peakiuil (ropeHne, peakliuy pa3ioKeHUs, COSTUHEHNUS).

Mesicnpeomemmuuoie céazu

Peanuzamust MeXNnpeaIMETHBIX CBS3€M MpU M3YUYEHHM XUMUU B 8 KJacce OCYHIECTBISIETCA 4Yepes
MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUHBIX TMOHSTUN, TaK W TOHSATUH, SBISIONUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAyYHBIH (DaKT, rumoresa, TeOpUs, 3aKOH, aHAIN3, CUHTES,
KIacCU(pUKaIUs, MEePUOJTUYHOCTh, HAOIIOJCHHE, JKCIEPUMEHT, MOJEIHpPOBAHHE, H3MEpPEeHHEe, MOJEIb,
SIBJICHUE.

®dusnka: mMaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, HU30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKyJa, ODJIEKTPUUYECKHH 3apsjl, BELIeCTBO, TeJIO, O0BEM, arperaTHoe COCTOSIHME BEIeCTBa, TIas3,
(usnuecKre BeIMUMHBI, eUHUIIBI H3MEPEHUS, KOCMOC, TUTaHEeTHI, 3BE371b1, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.



I'eorpadus: atmocdepa, ruapocdepa, MHHEPAIbI, TOPHbIE TIOPOIbI, TOJE3HbIE HCKOTIaeMbIe, TOILIHBO,
BO/JIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peaKkIus

Ilepnoguueckuit 3akoH. llepuommyeckas cucremMa xumudeckux viemMeHToB J[. M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTHU B HM3MEHEHHHM CBOMCTB XHMHYECKHX OJJIEMEHTOB TEPBBIX TPEX
MEePUOOB, Kausl, KAIbLHSI U UX COSIUHEHUN B COOTBETCTBUU C TOJIOKEHHEM IEMEHTOB B [lepuoanueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB.

Crpoenue BeliecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCSL K Pa3TUYHBIM KJIacCaM HEOPTaHUYECKUX COEAMHEHUH, TeHETHYECKasl CBSI3b HEOPTaHMYECKUX
BEIIIECTB.

Knaccudukanus XUMHYECKHX PEaKIUd 1O PA3IMYHBIM MpU3HaKaM (10 YHCITy H  COCTaBy
YYaCTBYIOIIMX B PpEAKIMH BEIIECTB, MO TEIUIOBOMY 3()QeKTy, Mo H3MEHEHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110 0OPAaTUMOCTH, 10 YYACTHIO KaTaIn3aTopa). IK30- U SHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXHUMHUYCCKUE YPABHECHHUSI.

[Tonsatue o ckopoctn xuMuueckor peakiuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKHX
peaknusax. [loHATHE O TOMOTEHHBIX M TETEpOTeHHBIX peakmusax. [lonstume o karamuze. [lonsTne o
XUMUYECKOM paBHOBecuH. DaKTOphI, BIMSIONME HAa CKOPOCTh XUMUYECKOW pEaKIUH M TOJO0KECHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanmaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTABICHHE YPABHEHHWHM OKHUCIIATEIBbHO--BOCCTAHOBUTENBHBIX PEAKLUUN C
HCIO0JIb30BAHMEM METO/Ia 3JIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJUTHUECKOM AUCCOIMUALMM. DJIEKTPOJUTHI M HEIJIEKTPOJUTHl. KaTHOHBI, aHWUOHBI.
MexaHu3M JIHCCOLMALMM BEIIECTB C Pa3IMYHbIMM BHJAMHM XMMHUYECKOW CBs3U. CTeNneHb IMCCOLMALNU.
CunbHbI€ U clla0ble AIIEKTPOJIUTHI.

Peakuuu nonHoro oomMena. Y cinoBus MNpoTeKaHUs peakluii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIlEHHbIE
WOHHBIE ypaBHEHMsI peakiuid. CBOWCTBAa KHCIOT, OCHOBAaHMH M COJICH B CBETE NPEACTABICHHH 00
ANEKTPOJUTUYECKON Jucconuanuu. KauecTBeHHble peakiiui Ha HOHBL. [IoHsATHE O ruaponn3e CoJen.

Xumuueckuii IKcnepumenm:

O03HAKOMIJICHHE C MOJEISMH KPUCTAIMYECKUX PEIETOK HEOPraHWYECKHUX BEUIECTB — METAIOB U
HeMeTaioB (rpaduTa W anmasza), CIOXKHBIX BELIECTB (XJIOpHAA HATPHUs), UCCIEIOBaHHE 3aBHCUMOCTH
CKOPOCTHM  XHMHUYECKOM  peakuuu OT  BO3ACUCTBHUS  pa3NUYHBIX  (DAKTOpPOB,  HCCIEIOBaHHE
AJIEKTPOTIPOBOIHOCTH PAaCTBOPOB BEIECTB, MpoOIlecca TUCCOLMALIUN KHUCIIOT, Iesioueld U cosield (BO3MOYKHO
UCIOJIb30BAHME BHUAECO MATEpPHANIOB), MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIUX MPU3HAKU TMPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHMEe oOcajKa, BbIJIETICHHE Trasza, OOpa3oBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEbHO-BOCCTAHOBUTENBHBIX PEAKIINH (TOpEHHE, PEaKIIUU PA3JI0KEHUS,
COEIMHEHUS), paclo3HABAHUE HEOPTaHMUYECKUX BEIIECTB C MOMOIIBI0 Ka4eCTBEHHBIX pEaklUii Ha HWOHBI,
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4.

HeMmeTasibl M UX COeUHEHUS

OOmass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEMEHU
okucienusa. CtpoeHne u GU3NYECKHe CBOKWCTBA MPOCTHIX BEIIECTB — IaJIOTeHOB. XUMUYECKUE CBOMCTBA Ha
npuMepe xjopa (B3auMMOJEHCTBHE C MeTalllaMd, HeMeTallaMu, IenodaMu). XjopoBogopon. ComsHas
KHCJIOTa, XMMHUYECKHE CBOMCTBA, MOJy4YeHUE, IpUMEHeHue. JlelicTBre XJI0pa U XJI0pOBOA0POIa HA OPraHU3M
yenoBeka. BaxkHelire XJI0puabl U UX HaX0XKJIEHUE B MPUPO/IE.

Oobmas xapakrepuctuka 31meMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne M (U3MYECKHE CBOWCTBAa TMPOCTHIX BEIIECTB — KHCIOpPOJa U CEpHL.
AnnoTpornHble MOIUGUKAIIMK KUCIOPOAa M Cepbl. XUMHUYECKHe CBONCTBa cepbl. CepoBOIOPO/, CTPOCHHUE,
¢busnueckne u XuMHUYECKue cBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENH KUCIOTHBIX OKcuaoB. CepHas
KHCTIOTa, (U3MYEeCKHe ¥ XUMUYECKHE CBOWCTBa (0O0mME KaK TPEACTaBUTENs Klacca KUCIOT U



cneuupuyeckre). XUMUYECKHE PEaKIiH, JeKaIIUe B OCHOBE MPOMBIIIICHHOTO crioco0a MOJTy4eHUs! CepHOM
KuCIoThL. [Ipumenenue cepHoil KucinoThl. ConM CEpHON KUCIOTHI, KAUeCTBEHHAs PEaKLUs Ha Cylb(aT-noH.
HaxoxxneHue ceppl M €€ COCIMHEHHMM B Ipupoje. XHMHMYECKOE 3arps3HEHUE OKPYKAIOIIEH cpenpl
COCIMHEHUSIMH Cepbl (KHUCIOTHBIC JOKIM, 3arpsA3HEHHE BO3JIyXa M BOJOEMOB), CIOCOOBI  €ro
IIpEeIOTBPALLECHUS.

OOmas xapakTepuctuka 37eMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC
CTETIEHH OKHCJICHUSA. A30T, pPacHpoCTpaHeHHWE B NpUpoie, (U3NYECKHe W XUMHUYECKHE CBOWCTBA.
KpyroBopor aszora B mnpupome. AMMuak, ero (u3ndeckue M XHUMHUYECKHE CBOWCTBA, IOJNyYeHHE U
npuMeHenre. Conu aMMOHUS, WX (U3WYECKHEe M XMMHUYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHbI aMMOHUs. A30THasI KUCJIOTa, €€ MoJydeHue, (pu3ndeckue u XuMHYecKue cBOIcTBa (00mue
KaK MpeACTaBUTENs Kjlacca KHUCIOT W crneuuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KauecTBE MUHEPAJIbHBIX YA00peHni. XMMUUECKOE 3arpsA3HEHUE OKPYKalolleld cpebl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop, amioTpomnHble MoAUDUKALNU
docdopa, puznueckue u xummuueckue cpoiictsa. Okeun pocdopa (V) u pochopHas kuciora, Gu3ndecKue u
XMUMHUYECKHE CBOMCTBA, nostydyeHue. McnonabszoBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHUI.

O6mas xapakrepuctuka meMeHToB |V A-rpynmbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC
CTENeHU OKHCIIEHUS. YTJIEepoJl, aJNIOTPONHbIE MOAU(PHUKAIIMHU, PACIPOCTPAHEHNUE B MPUPOJE, PU3NUECKUE U
XUMHUEecKue cBoicTBa. Ancopouus. KpyroBoport yrinepona B mpupojie. OKcuabl yriiepoja, ux Gpuzndeckue u
XMMHYECKHUE CBOMCTBa, NEHCTBHE Ha >KUBBIE OPraHU3MBbl, MOJyY€HHE U TNpPUMEHEHHE. DKOJOTHYECKHE
npoOsieMbl, CBsi3aHHbIE ¢ okcwaoMm yriepoaa (1V), rumoresa r1100anbHOTO TMOTEIUICHHUS KIMMATa,
napHUKOBBIN 3(hdekT. YrosbHas KUCI0Ta U €€ COM, UX (PU3HUECKHUe U XMMUYECKHE CBOMCTBA, MOJIyYeHUE U
npuMmeHenune. KauecTBenHas peakiusi Ha kapOoHaT-HOHBI. Mcnonb30BaHne kapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEIMHEHUSX yriepona (MeTaH, 9TaH,
STHUJIEH, alleTUJIeH, 3TaHOJI, TJMIEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHUKN YTI€BOAOPOJOB (YroJb,
MPUPOJHBIN Ta3, HEPTH), MPOAYKTH HX TepepaboTku (OEH3UH), UX POJIb B OBITY M TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: KUPaAX, O€IKax, yriieBoJax — U UX POJIM B KHU3HU YEIOBEKa.
MartepuanbHOe €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, MoJydyeHHe M NpumeHeHue. CoeauHeHuUs
KpeMHHs B nipupojie. Oomue npeacrabienus 006 okcuae kpemuus (V) u kpemuuneBoit kucinote. CHIIMKATHI,
UX HCIOJIb30BaHHE B OBITY, B IMPOMBIIIJICHHOCTH. BakHelline CTpoWTeNbHbIE MaTepuajbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobrembl 6€30MacHOr0 UCMOIb30BAHMS CTPOUTENBHBIX MAaTEPUAIOB
B [TOBCEIHEBHOM KH3HHU.

Xumuueckuii Ixkcnepumenm:

M3y4YeHHe O0OpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEAKIIMI Ha XJIOPU-UOHBI U HAONIO/IEHUE MMPU3HAKOB MX MPOTEKAHMUS], OIBITHI, OTPAKAIOIINE
¢busznueckue M XUMHUYECKHE CBOWCTBA TaJOT€HOB W HMX COEIUHEHHI (BO3MOXHO WCIOJIb30BAHUE
BHJICOMATEPUAIIOB), O3HAKOMJIEHHE C OOpa3lamMH XJOpPUIOB (TaJOreHHIOB), O3HAKOMIIEHHE C O0pa3lamu
ceppl M €€ COEQUHEHUSAMH (BO3MOXHO MCIIOJIB30BaHHE BUAEOMATEpPHAOB), HAOIIOAECHUE Ipoliecca
oOyrnuBaHUs caxapa MOJ JAEHCTBHEM KOHLEHTPUPOBAHHON CEpHOW KHUCIIOTHI, H3y4eHHE XMMHYECKHX
CBOMCTB pa30aBlIeHHON CEpHOW KHUCIIOTHI, NPOBEIEHHE KAaueCTBEHHOM peakuuu Ha cyabpaT-UOH U
HaOJro/leHNe Mpu3HaKa e€ MpOTEeKaHUs, 03HAKOMJICHHE ¢ (pU3MYecKMMHU CBOMcTBaMH a3oTa, gochopa U Ux
COEMHEHUH (BO3MOXXKHO HCIIOJIb30BAaHUE BHJIEOMATEpUalioB), oOpa3llaMu a30THbIX U (ocopHBIX
ynoOpeHuli, mnojydyeHue, coOupaHHe, pacro3HaBaHME M U3yYEHHE CBOMCTB aMMMaka, IpOBEACHUE
Ka4eCTBEHHBIX pPEaKUMid Ha HMOH aMMOHMA U (oc]arT-HOH M H3yYyeHHE NPU3HAKOB MX MPOTEKaHMS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEpHAIIOB), H3YYCHHE MOJeNell KpPHCTANIMYEeCKUX pemeToK anmasa, rpadura, ¢ymnnepeHa,
O3HAKOMJIEHHE C MPOLIECCOM aACOPOIMM PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM U YCTPOICTBOM
MPOTHBOra3a, MoJydyeHHe, COOMpaHue, paclo3HaBaHUE U U3yUEHUE CBOMCTB YIJIEKUCIIOTO rasa, MpoBeAeHue
Ka4eCTBEHHBIX peaknuii Ha KapOOHAT W CHWJIMKAT-UOHBI M H3y4YeHHE IMPH3HAKOB HUX MPOTEKaHMS,



03HAKOMJICHUE C TMPOJIYKIMEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTANbHBIX 3334 IO
TeMe «BaxHeWIe HEMETaUIbl U UX COCIUHECHHS.

MeTaJibl M UX COEITMHEHUS

OOmast xapakTepuCTUKa XUMHUYECKMX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM HX TIOJOXKEHUS B
[lepuoanueckoit cucreme xumuyeckux siemeHToB J[. M. MenneneeBa u crpoenus aromoB. CtpoeHue
MeTaJuIoB. MeTajinueckas CBA3b U METAUTMYECKas KPUCTAUIMUECKasl PemI€TKa. DICKTPOXUMUYCCKUN Pl
HanpspKeHU MeTasioB. PU3MYECKUe M XUMHUYECKHE CBOMCTBAa MeTayuioB. OOuiue crnocoObl MOIy4eHUs
MeTayuioB. [IoHATHE O KOPPO3UH METAIUIOB, OCHOBHBIC CIIOCOOBI 3alTUTHI MX OT Koppo3uu. CruiaBbl (CTalb,
9yTr'yH, JIOPATIOMUHUHN, OpOH3a) U MX MPUMCHEHHE B OBITY U TIPOMBIIIJICHHOCTH.

[[leounble MeTaiuibl: moJOXeHUWEe B llepumoamueckoi cucrteMe Xumudeckux osnementoB [l U.
MenpeneeBa, CTpOGHHE UX aTOMOB, HaxOXJeHWE B mpupoje. Puzndeckue U XUMHYECKHE CBOWCTBa (Ha
npuMepe HaTpust U Kausi). OKCUIBI U THAPOKCHIBI HATpus U Kanus. [IpumeHeHne meioYHbIX METAIOB U
UX COCIMHECHUM.

[IlenoyHO3eMeNbHBIE METAJUIBI MarHui M Kajnplui: TnoJiokeHue B llepuonnmueckoit cucreme
xuMuueckux annemeHToB J[. . MeHneneeBa, CTpO€HHE MX aTOMOB, HAXOXKJECHHUE B Npupoe. Pu3ndeckue u
XUMUYECKHE CBOMCTBA MarHus W Kajiblis. BakHelime coenMnHEeHUs] Kalblus (OKCUJ, TUIPOKCHJ, COJIH).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

Amomunnii: nonoxenne B Ilepuonnueckot cucrteMe xumuueckux sneMmeHToB . M. MeHnneneena,
CTPOCHHE aToMa, HaXOXACHHE B npupoae. Ou3nyeckne 1 XUMHUYECKHE CBOMCTBA alfOMUHUSA. AMQOTEpHBIS
CBOMCTBA OKCHJIA U THIPOKCHIA AITFOMUHUSL.

Kenezo: nonoxenune B Ilepuomnueckot cucrteMe xumuueckux sneMmeHToB . M. Menneneesa,
CTPOCHHME aTOMa, HaxoXJeHue B npupoae. Puznueckue MW XHMHYECKHE CBOMCTBa keneza. OKCunpl,
rugpokcupl u conu xxenesa (1) u sxenesa (I11), ux cocras, cBO#CTBA U MMOTyYCHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMH METa/lIOB U CIUIaBOB, WX (U3NYECKUMHU CBOIICTBaMH, H3y4YECHHE
pe3ynbTaTOB KOPPO3MH METAUIOB (BO3MOYKHO HCIOJIb30BaHHE BHUICOMATEpUATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSL OKCHJIA KalbIMsl U HATpuUs C BOJAON (BO3MOXHO HCIHOJb30BAaHUE BHAEOMATEPUANIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKON BOJIbI, ITpOLIecca TOPEHHUSI JKelie3a B KUCIOpoie (BO3MOKHO UCTOIb30BaHUE
BUJICOMATEPUANIOB), MPU3HAKOB MPOTEKAaHHS KAYECTBEHHBIX pEaKlIHUi Ha HWOHBI: MarHus, KaJbIus,
ATFOMUHUS, IMHKA, skene3a (1) u xxenesa (111), menu (I1), HabironeHre 1 OMMCaHKUE MPOIECCOB OKPAIIUBAHUS
IJIAMEHH MOHAMU HATpUs, KIS U KalblUs (BO3MOXKHO HCIIOJIb30BaHUE BHAEOMATEPUANIOB), UCCIEIOBAaHUE
aM(pOTEepHBIX CBOICTB TUIPOKCHUIA ATIOMUHMS M THAPOKCUIA IMHKA, PELIEHHE IKCIEPUMEHTAIbHBIX 3a/1a4
1o Teme «BakHelme MeTauibl U UX COSTUHEHUS.

XMMHUA U OKPYKAaKIIas cpena

BemectBa u maTepuaiibl B IOBCEIHEBHOM KU3HU YeNIOBEKa. be30macHoe MCHOJb30BaHUE BELIECTB U
XMUMHUYECKUX peakuuid B ObITy. [IepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpYXalomiel cpeabl (MpeaeibHas JOMYCTHMas KOHIICHTpAIs BEIeCTB,
nanee — [1/1K). Ponp xuMuu B pelieHUN 9KOJIOTHYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

M3y4eHre 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAILIOB, MOJIMMEPHbIE MaTEPHAITIBI).

Mesicnpeomemmuuoie céazu

Peanuzamust MeXnpeaIMETHBIX CBS3€M MpU M3YUYEHHMH XUMUU B 9 Kiacce OCYHIECTBISIETCA 4Yepes
MCIOJIb30BaHKE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U IOHITUHN, SBJSIONINXCS CUCTEMHBIMU IS
OT/AENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MOHSATHS: HAyYHBIM (DakT, TMIOTE3a, 3aKOH, TEOPHS, aHAIHU3, CUHTES,
KIaccu(UKaIus, MEePUOJTUIHOCTh, HAOIIOJCHHE, JKCIEPUMEHT, MOJEIHpPOBAHHE, H3MEpPEHHE, MOJEIb,
SIBJIICHUE, TAPHUKOBBIN 2D (HEKT, TEXHOIOTHsI, MaTepUaIbl.

®dusnka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJA, WM30TOIBI, PAJIUOAKTUBHOCTD,
MOJIEKYJa, DIIEKTPUIECKHUI 3apsil, TPOBOJIHUKH, TIOTYIIPOBOIHUKHU, AUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeNno, 00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUIMUYECKAsT PEIIETKA,



CIIJIaBBI, (1)I/ISI/I‘ICCKI/IC BCJIMYNHBI, CAWHHUIBI U3MCPCHHA, KOCMHYCCKOC MNPOCTPAHCTBO, INIAHCTEHI, 3Bé3[[BI,
Connue.

buosiorusi:  ¢dotocuHTe3, AbIxaHHe, Ouocdepa, IKOCHCTEMa, MHHEpalbHbIe  yI0OpeHUs,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEPAIBI, TOPHBIC TIOPOIBI, TOJIE3HBIC HCKOMIAEMBbIE, TOTUIHBO,
BOJIHBIC PECYPCHI.

B cea3u ¢ omxkpvimuem yenmpa ecmecmeenHonayunou Hanpasiennocmu « Touka Pocma» u
ocHaweHuem ooueodpaz08amenbHoll opeanHuzayuu 000py008anuemM, cpeocmeamu 00yyeHus u
B0CNUMAHUSL BHECEHbl USMEHEHUS 8 COOEPIHCAHUE MeM YPOKO8 8 YACMU NPOBeOeHUs NPAKMUYECKUX
pabom, 1a00pPAMOPHBIX ONBLIMOE U OEMOHCMPAYUOHHBIX IKCHEPUMEHMOE (CO2NACHO MEeMOOUYEeCKUM
peKomeHOayuam 071 peanuzayuu 006pa308amenbHbIX NPOcPamm ecmecmeeHHOHAYYHOU U
MEXHOI02UYECKOU HANPABIeHHOCMU NO XUMUU C UCNONb308aHUEM 000pyOosanus yenmpa « Touka
Pocmay).

8 Knacc

o [Ipakxmuueckasn paboma «HM3yyeHue cmpoenus niameHuy
e JlabopamopHulii onvim «H3mepenue memnepamypvl KUneHuss 600bl ¢ NOMOUBIO
oam4uKa memnepamypul U mepmomempay

e JlabopamopHnuiii onvim «Onpedenenue memnepamypsbl NiasieHus u
KpUCMALIU3AYUY Memaia»

e JlabopamopHhuwiii onvim « Onpedenenue 6000NPoBOOHOU U OUCTMULIUPOBAHHOU 800bL»

.ﬂeMOHC‘mpCIUMOHHblIZ IKCnepumernm «Buvioenenue u nociowerue menia — NpusHax
XUMUYECKOU peakuyuu

e /lemoHcmpayuonHulil IKcnepumenm «Pasznoscenue 600bl 21eKMpUYECKUM MOKOM»

e /lemMoHCcmpayuonHulil IKChepuMenm « 3aKoH COXPAHeHUsi MACChbl BeUleCms )

o [Ipakxmuueckas paboma «llonyuenue meono2o Kynopocay

e JlabopamopHulii onvim «M3yuenue  3as8ucuMOCmU  PACMBOPUMOCIU Beujecmad

om memnepamypbvi»

e JlabopamopHulii onvim «Habnooenue 3a pocmom Kpucmaiosy

e JlabopamopHnuwiii onvim «llepecviuyerHulii pacmeop»

e JlabopamopHmuwiii oneim « Onpedenenue pH pacmeopos Kuciom u wenoueiiy

e JlabopamopHhwiii onvim « Peaxyus Hetimpanuzayuuy

e JlabopamopHuviii onvim « Onpeodenerue KUCIOMHOCIU NOYBLLY

o /lemoncmpayuonnulil onvim « Temnepamypa niagnenus eeuwjecmes ¢ pazHvlmu
MUNAmMu KpUCMaiiudeckux peulémor»

B 9 knacce npedycmompeno nposedenue credyiowux pabom:

e [lemoncmpayuonnwiti onvim « Tennogou s¢pghexm pacmeopenus eewyecms 6 6ooe»

e [Ipakmuueckas paboma « neKmpoaumol u He3neKmpOoIumbly»

e Jlabopamopnuiii onvim « Bausnue pacmeopumens Ha OUCcoyuayuioy

e Jlabopamopnuiii onvim « Cunvhbvle u ciabvle d1eKmpoaumnly

e JlabopamopHuilii onvim  «3a8UCUMOCIb  2IEKMPONPOBOOHOCMU  PACMEOPOS  CUTIbHBIX
91EeKMPONUMOE OM KOHYEHMPAYUu UOHOE»

e [Ipakmuueckas paboma «Onpedenenue KOHYeHMPAyuu coau no
91eKMPONPOBOOHOCHU PACMEOPA»

o [lemoncmpayuonnwitl onvim «M3yuenue husuieckux u XumMuieckux c0Cmas Xaiopay»
e /[emoncmpayuonnulil onvim «H3yuenue coucme cepHuCmo2o 2aza u CEPHUCMOU KUCTOMbLY
e Jlabopamopnuiii onvim « OchogHble CEOUCMBA AMMUAKAY



e [lemoncmpayuonnvie onvimvl. «llonyuenue oxcuoa azoma (IV) u uzyuenue eco
CBOUICB ),

«Oxkucnenue okcuoa azoma (Il) oo oxcuoa azoma (IV)»; «Bzaumooeticmeue

oxcudaazoma (IV) ¢ 60001 u KUCI0POOOM, NOYUEHUE A30MHOU KUCTOMbLY

o [lemoncmpayuonnwitl onvim: «llonyuenue cepogodopooa u uzyuerue e2o c8olcms»

e [lemoncmpayuoHnmuwiil onvim «M3yuenue c80UCme CepHUCNO2O0 2a3d U CEPHUCTOU
KUCTIOMbLY

e JlabopamopHwiii onvim « Bzaumooeticmsue u36ecmrko8oii 600bl ¢ YeneKUCIbIM
2a3omy

o JlabopamopHulii onvim «B3aumooeticmaue cuopokcuda 6apust ¢ ceprotl KUCIOMOU)

o Jlabopamopnwiii onvim «HM3zmenenue PH 6 xooe oxuciumenvro-
B0CCMAHOBUMENLHBIX PEAKYULL»

IIpakTryeckue paboThl IPOBOIATCS C MCIIOJIL30BAHUEM 000pya0BaHus IeHTpa «Touka pocTay:

HudpoBoii 7aTYUK IIEKTPOMPOBOTHOCTH

Hudposoii garuuk pH

Hudporoii gaTuuk Temnepatypsl (MJIaTHHOBBII)
HudpoBoii qaTyuk BEICOKON TeMIEpaTyphl (TEpMONApHbIN)

HudpoBoii TaTINK ONTHIECKOH MIIOTHOCTH



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ O0YUCHHS XMMUU B €AMHCTBE YICOHOH M BOCHHMTATEIBHOW JCATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCaM CaAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATN3ANNH O0YJarOLIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSL:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aMOIIOMOIIM B IPOLIECCE ITOH y4eOHOW NEesITENIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEJACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsSI MPUPOJIBI, B3aUMOCBS3SX YEJIOBEKa C MPUPOIHOI Cpenoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON M YUTATENBCKOI KYIbTYphl, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOSKTHOM M MCCIEIOBATEIBLCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHHE TIOCICICTBUHA W HENPHUATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHHUI0 MPOECCHil U TpyAa pa3IMdyHOTO POJIa, YBAKEHUE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEMHOW MpOo(eCCHOHATBHON IEATEIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOro U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIUSAX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HU JTIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTUUECKHX MPOOJIEM U MyTeH MX pelIeHUs
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAUMMbIE A (OPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBUS (IMO3HAaBAaTEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbLHbIE YUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSAMU), UCIIOJIB30BATh MOHATHS U1 OOBACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, IeTyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ DIIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEAKIIHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THUIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3yibTar, (GOopMYyIHpPOBATH OOOOLICHHS W BBIBOJBI IO pe3yJbTaTaM HPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MIpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHMKOB (HAyYHO-TIOMYJISIpHAS JINTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJTHEHHS y4eOHBIX M MTO3HABATEIHHBIX 33134
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBbHYIO (OpPMY MpPEICTaBICHHS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH HH()OPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMYIUPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMbITA, J1A0OpAaTOPHOW pPabOTHI MO HCCIEJOBAaHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHHs, O0OMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENENTh IeNd AesITeIbHOCTH, IIAaHUPOBATh, OCYIECTBIISTD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH alrOPUTM JEHCTBUI Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.
K xonmy oOyudenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTENIbHAs aTOMHAs W MOJICKYJsipHash Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIATETHFHOCTD, CTETIEHh OKUCIICHHS, XUMUUYECKasl peaKIlus, Kiiaccuukaus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAs KOBAJICHTHAsl CBs3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISl COCTaBJeHHs (OpMyT BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COCIUHEHMH 1o QopmyaaM, BHJA XUMHYECKON CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepuoanueckoil cucTemMe, 3aKOHOB COXpPaHEHUsI MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMUMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJIaBHas moarpymnmna (A-rpymmna)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COcTaB W 3apsij suapa, oOlee 4YHUCIO 3JIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALLIEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IIO3HAHUS  —  HAONIOJEHUE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB 110 IOJIYYEHHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakMyc, (peHoIPTalIenH, METHIIOPAaHK U JIpyTHe).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAsl TUCCOLMAIUs, peakUWd HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, METAJUIMYECKas), KpUCTAIIMYecKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHATHS NP ONKMCAHUU BEIIECTB U UX MPEBpalllCHU;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1o ¢dopMmysaaMm, BUJ XUMUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPUOBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, 1O TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoaTh TpaBWia TIIOJB30BAaHUS XUMHUYECKOH TMOCYIOW W JIabOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KauyeCTBEHHBI COCTaB pPa3iMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEeIbHOCTH — aHAlIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHUA — HaONIoJeHHe, U3MEpeHHe, MOJIeINpPOBaHUE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 0 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsatue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKUX dnemeHnToB Jl. U. 7 brbmorexa OK
https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue
aToma
XuMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITUN
bu6mmoreka [{OK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Oomas xapr/szHcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
R Tema ypoka KoHTpoJbHbIE IpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoThI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHM dYeloBeKa. Tea u BemecTsa 03.09.2024 | https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUN 05.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBuiia paboTHI B 1abopaTopuun 1 bubmuorexa [JOK
U TIPUEMBI 0OpAIECHHUS C 10.09.2024 |  https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BEmecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aeneH s CMecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK

. 17.09.2024 |  https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI M MOJICKYJTBI 1 bubmmorexa LIOK
19.09.2024 | https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CHMBOJIBI) XHMHUYECKHX DJIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [IOK

26.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmorexa LIOK

01.10.2024 | https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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BEIIeCTB. XuMuieckas Gopmyia. 03.10.2024 | https://m.edsoo.ru/ff0d2eae
BaJleHTHOCTh aTOMOB XHMHYECKUX
3JICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
08.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHEHUHN 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MossipHast Mmacca 15.10.2024 |  https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
SBJICHUS. XMMUYECKas PeaKIUs 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKHUX PEaKIIHi 22.10.2024 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [IOK
16
XUMHUYECKUE YPaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Bruranciienust KomdecTBa, MacChl
17 BeIlleCTBA 110 ypaBHCHI/I}IM’ bubmmorexa LIOK
. 05.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanms XuMA4ecKux
18 peaKuHI(“f (co:ﬂHHeHHﬂ bubmmorexa [JOK
’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)
M. B. JlomoHOCOB — y4EHBIH-
19 SHIUKJIONEIUCT. O6O(§IIIJI_ICHI/IC u bubmorexa HOK
. 12.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
KonTpoinbHas padota Nel 1o teme
20 «Beml:;CTBa " )lzI/IMI/I‘{eCKI/Ie bubmorexa HOK
14.11.2024 | https://m.edsoo.ru/ff0d4290

peaKkum»
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K —
BO3AYXa. RUCTOPOAL = SCMEHT 1 19.11.2024 | https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnueckue U XUMHUYECKUE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucienus, roperue). [Toustue 06 21.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIax
) C:6oocofli nonyqu:Is[ KI/Icneopooz(ca B Butorexa LOK
b) TOPHHU U IIPOMBIIIIIEHHOCTH.
patop p 26.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckon
o p:a“j)““’ HO‘Z‘:TT © e Bu6miorexa [JOK
TEPMOXUMHYECKOM BHEHUU
P M ’ 28.11.2024 | https://m.eds00.ru/ff0d4790
9K30- U SHJIOTCPMHYECKHUX
peaKImsx
| e yom )
I'psSI3HEHUE B I Bl €T
p xS 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
e HIEI)aKTI/I:eCKeaﬂ pa(f?';OTa Nge3 0 TeMeE BuGnorexa LIOK
«[Tonyuenne u coonpanu
i P . 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JI1a, U3YYCHHE €T0 CBOHCTBY»
Bomopoa — snemeHT u ipocToe bu6mmoreka [JOK
27
BeniectBo. HaxoxaeHue B mpupoie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
38 | cootiorms sononern. Tmmenerme BuGmnotexa LIOK
Aopoda. Lp 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
29 [TousiTHE 0 KHUCIIOTaX U COMAX bubmorexa HOK
OIPITHE 0 [HETOTax 1 €0 17.12.2024 | https://m.eds00.ru/ff0d50d2
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30

Cnoco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

nabopaTopuu 19.12.2024 | https://m.edsoo.ru/ff0d4ddO
[TpakTraeckas padorta Ne 4 o Teme
31 «l?lonyquHe u I():O6I/IpaHI/I€ Brbmiorexa LIOK
. 24.12.2024 | https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €TI0 CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajpo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KOJIM4YecTBa
33 BEII[ECTBA ra3a M0 €ro U3BECTHOMY bubmmorexa LIOK
- 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
34 YPABHEHUIO PEAKIIMHU Ha OCHOBE bubnuoreka [IOK
3aKOHA 0OBEMHBIX OTHOIIICHHI 14.01.2025 | https://m.edsoo.ru/ff0d5708
ra3oB
35 DOu3nvecKrue U XUMUYECKHE bu6mmoreka [IOK
CBOJCTBA BO/IbI 16.01.2025 | https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [loHsarre 00 bu6mmoreka [IOK
36
HHIAKATOpaXx 21.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIb.
Hacpinenssie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
37
pacTtBopbl. MaccoBast 10715 23.01.2025 | https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
[IpakTnueckas paborta Ne 5 mo Teme
38 «lIpurotoBneHne pacTBOPOB C bubnunoreka [JOK
OTIpeeIEHHON MacCOBOM J0JIeH 28.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTtponpHas padota Ne2 o teme bubnuoreka LIOK
«Kucnopon. Bomopon. Boga» 30.01.2025 | https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, Kilaccu(puKaIys,

bubmuoreka [JOK

40 HOMEHKJIaTypa 04.02.2025 | https://m.edsoo.ru/ff0d664e
11 HHE U XUMHUYCCKHU
41 CB(:)J;chqTZa KeI/ICJIOTHI)IXeCOCHGOBHBIX u bubamorexa HOK
’ 06.02.2025 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, bubnuorexa [JOK
Kiaccu(uKaIus, HOMEHKIATypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n xumMmu4eckue bubnuorexa [JOK
CBOWCTBA OCHOBaHHUIA 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa 18.02.2025 |  https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u xXumMu4eckue bubnuoreka [IOK
CBOMCTBA KHCJIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIaTypa
46 cnocoérfl) HI:myq)eHm XI/IMI/I‘IZ(I:KI’/IG Bubnuorexa LIOK
. ’ 25.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padota Ne 6.
47 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a71a4 110 TeMe «OCHOBHBIE KIIACCHI 27.02.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHUI
['eneTndeckas CBs3b MEXK
48 KJIaccaMHt HeopraHquCKHI;y bubmuorexa LIOK
. 04.03.2025 | https://m.edsoo.ru/00ad9a50
COCIUHECHUI
49 O000I11IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHUH 06.03.2025 | https://m.edsoo.ru/00ad9ch2
o | oo e s s
11.03.2025 | https://m.edsoo.ru/00ad9ela

HEOPraHUYECKUX COeAMHEHUI"
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[TepBbIe MOTBITKY KIIACCH(PUKAITUU

bubmuoreka [JOK

>1 XAMIIECKIX oemenTos. lomsie 13.03.2025 | https://m.edsoo.ru/00ad9ffa
0 TPYIIIAX CXOTHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYeCKuX 3aementoB J1. U. 18.03.2025 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI bubmmorexa LIOK
’ ’ 20.03.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuorexa [JOK
aTOMHBIX siziep. M30Tombl 01.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YeK
55 aTOMOB 3JIEMEHTOB bubnuorexa [JOK
[epuoanyeckoii cuctemsr J1. 1. 03.04.2025 | https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTepucTuKka XUMHYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bu6mmoreka [IOK
Iepuoanyeckoii cucreme J1. W. 08.04.2025 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISL pa3BUTHUSI HAYKU U TIPAKTUKH. bubmuoreka [JOK
JI. 1. MenpeneeB — y4EHbIH, 10.04.2025 |  https://m.edsoo.ru/00ada96e
MeJaror U rpa)xaaHuH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XUMUYECKUX JIEMEHTOB 15.04.2025 | https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b Bubmiorexa LIOK
17.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnspHas bubnuoreka LIOK



https://m.edsoo.ru/00ad9ffa
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XUMHUYECKasi CBA3b 22.04.2025 | https://m.edsoo.ru/00adaab8

KoBanenrHas HenoaspHas bu6moreka [JOK
61 XMMUYECKasi CBSI3b ’ . 24.04.205 https://m.edscﬂ).ru/OOadaab9

bubmmoreka [{OK
62 Crencp okucIeHIA L 29.04.2025 https://m.edscﬂ).ru/00adae28

63 OKHCIUTETHHO- 1 bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU 03.05.2024 | https://m.edsoo.ru/00adb076

64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 bummorexa HOK
08.05.2024 | https://m.edsoo.ru/00adb076

1

55 cComtomne oo Sommseons | 1| Tipowerytomas EnGmorera L1OK

CBS3ER UTOTOBast 15.05.2024 | https://m.edsoo.ru/00adb486
aTTeCTaIus

66 PeseprubIit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3aIlHsI 3HAHUI 17.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepBubIit ypok. O600meHue u 1 bubmuorexa [JOK
CHCTEeMaTH3allHsl 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PeseprubIit ypok. O6001IeHNE U 1 bubmuoreka [JOK

CHCTEMATU3ALNS 3HAHUI 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KoHTpoJbHbIE I[pakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoThI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
[lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHYeCKuX 3ementoB J1. U. 02.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOJCTB XEIMI/I‘-I@CKI/IX 9JIEMEHTOB 1 Bubnuorexa LIOK
. 04.09.2024 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPHOJIOB
Knaccudukarus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2
Bunnl xuMuueckoil CBS3U U THIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUAX PEIIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
«IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3/iejioB (Bxonnas KP) 16.09.2024
Kypca 8 Kiacca»
Knaccudukanus XuMu4eckux
peaxung 1o ;IaBJII/I‘IHBIM 1 Bubmiorexa LIOK
18.09.2024 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
peaxiuu. HOH}II?H/IC 0 TOMOTEHHBIX 1 Bubmiorexa LIOK
23.09.2024 | https://m.edsoo.ru/00adbe9a
Y TETEPOTeHHBIX PEaKIUIX
IloHsATHE O XUMHYECKOM 1 bu6mmoreka [JOK
paBHOBecuu. PakTOpHI, 25.09.2024 | https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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BJIMSIFOLIME HA CKOPOCTh
XUMHUYECKOM PEaKIuu 1
MOJIOKEHUE XUMHUYECKOTI'0

paBHOBECHS
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHUTEIIbHBIC PEAKIINU 30.09.2024 | https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHUCCKOM
10 I[Hccl:)ounaunn.pCHnLHme u buommorexa HOK
02.10.2024 | https://m.edsoo.ru/00adcd68
cia0ble AIIEKTPOTUTHI
11 HNonHble ypaBHEHUS peaKknid bubamorexa LOK
07.10.2024 | https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KHCIIOT B
OCHOBAHUI B CBETE
12 MpeACTaBICHUI 00 bubmorera [IOK
. 09.10.2024 | https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON
JIUCCOLMAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bu6mmoreka [JOK
AIIEKTPOJIUTHYECCKOM 14.10.2024 | https://m.edsoo.ru/00add8b2
JIACCOINAIIAH
14 [TonsaTHe o rumpoause comei bubmmorexa [JOK
16.10.2024 | https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HaHUI 21.10.2024 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe 3KCHpepI/IMeHTaJIBHBIX Bu6mmorexa LIOK
23.10.2024 | https://m.edsoo.ru/00addbfa
3a71a9»
17 KonTtponpHas padota Ne2 o teme bubnuoreka LIOK
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«NEKTPOIUTHYECKAS 04.11.2024 | https://m.edsoo.ru/00addecO
auccoruanysa. XUMHAYECKUe
peaKIuu B pacTBOPAX»
06
. ' 06.11.2024 | https://m.edsoo.ru/00addfe2
CBOWCTBa Ha IIPUMEpPE XJI0pa
. Xn:poozonopon. e(ions;HCas[OUC ) Butmorexa LOK
KHCJI0Ta, XUMHYECKHE CBOMCTB
1oTd, ’ 11.11.2024 | https://m.edsoo.ru/00adel104
MOJTy4eHUE, IIPUMEHEHHE
20 Hepa:“;*:"“a: paf‘;za Ngo% Ho Bu6motexa [[OK
TEM HHU STHOM
«CoIYH H . 13.11.2024 | https://m.edsoo.ru/00ade348
KHCIIOTBI, H3y9ICHHE €€ CBOUCTRY
o quncgcemm He(; ypaliHZI;II/IHI\;I) BuGmiorexa [LOK
RHMIFCCICX PEaiiititil, eI O/uH 18.11.2024 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mras xapakTepucTuKa bubmuorexa [JOK
anemeHTOoB VIA-Tpymist 20.11.2024 | https://m.edsoo.ru/00ade64a
AmtoTponHbie MOUGUKAITIN
23 cepnl. HaxoxaeHue cepol 1 e€ bubnuorexa [JOK
COEIMHEHUH B IPHPO/IE. 25.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
28| irentne n amamconas BnGmorexa LIOK
. 27.11.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
3v eene cerne 02.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JISKAINE bu6mmoreka [JOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

B OCHOBE IIPOMBIIIJICHHOTO 04.12.2024 | https://m.edsoo.ru/00adec8a
crioco0a MoJy4eHHs CEPHOM
KUCIOThL. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpeibl
COCITMHEHUSIMU CEPBI
97 Brerancnenue MmaccoBoit goym bubmmoreka [{OK
BBIXO/Ia TIPOJIYKTa PEAKIIUH 09.12.2024 | https://m.edsoo.ru/00adec8a
OO01as XxapakTeprucTUKa
a1eMeHTOB VA-Tpymbl. A30T,
28 pacnpOCTpaHeHHIe)}l;anHpone bubmmorexa LIOK
’ 11.12.2024 | https://m.edsoo.ru/00adeea6
(du3HYeCcCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero usnyeckue u
29 XUMHYECKHE CBOMCTBA, bubmmorexa LIOK
’ 16.12.2024 | https://m.edso00.ru/00adf004
MOJIy4YeHUE U PUMEHEHHE
IIpaxkTnueckas padota Ne 3 mo
30 TGII)VIG «Honyqelfne aMMHaKa Bubnuorexa LIOK
. ’ 18.12.2024 | https://m.edsoo.ru/00adf180
W3Y4EHHUE ero CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue bubnuoreka [JOK
U XUMHYECKUE CBOMCTBA 23.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U
coJiell aMMOHHS B Ka4eCTBE
32 MUHEPAJIbHBIX YIOOPEHHIA. bubnnoreka [JOK
XUMHYECKOE 3arps3HEHUE 25.12.2024 | https://m.edsoo.ru/00adf518
OKpY’KaIoIel cpe/Ibl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (bocgolleas[ KI/I?J'I((I))Ta (b(bII:Z’»I/I(‘{\Q:KI/Ie bubnmorexa HOK
’ 30.12.2024 | https://m.edsoo.ru/00adf68a

1 XUMHWYCCKHEC CBOﬁCTBa,
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HOJIy4EeHHE

Hcnons3oBanue pochaTo B
KauCeCTBC MUHCPAJIbHBIX

bu6mmoreka [{OK

34 yao0peHuii. 3arps3HeHne 13.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
VYraepon, pacmpocTpaHeHIE B
35 Hpnpiﬂj E)I/ISI/II:ICCKII)/IC u bubmmorexa LIOK
’ 8 15.01.2025 | https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOUCTBA
Oxcunpl yriaeposaa, ux
V3WYCCKHAC U XUMHYCCKUE
36 ?BOI)'ICTBa. DKOJIOTUIECKHE Bubnuorexa LIOK
20.01.2025 | https://m.edsoo.ru/00adfebe
MpoOJIeMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (1V)
37 YroapHas KucioTa u e€ coiu bubmmorexa LIOK
22.01.2025 | https://m.edsoo.ru/00ae006¢
[TpakTrueckast pabota Ne 4 o
38 teme "[loydeHue yriekuciaoro bubmuorexa [JOK
raza. KauectBeHnHast peaxiius Ha 27.01.2025 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHbIe TOHATHUS 00
39 oprpaHI/Iqe(:KHX BEIIECTBaX KaK O bubmmorexa LIOK
29.01.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
40 KpemHuwuii u ero coenuHeHUs bubmorexa [JOK
03.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5.
41 Perrenne skcniepruMeEHTAIBHBIX bubnuoreka [IOK
3a/a4 1o teMe «BaxHele 05.02.2025 | https://m.edso0.ru/00ae0bf2

HEMCETAJJIbI U UX COCOUHCHU S
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KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

42 «BaHEHILINE HEMCTAIBI I HX 10.02.2025 | https://m.edso0.ru/00ae0el8
COCTTUHCHUS
OO01as XxapakTepucTUKa
XUMHYECKHX AIICMEHTOB —
43 METaJlJIOB. MeTalnueckas CBsi3b bubmmoreka [{OK
U MeTaUTnIecKas 12.02.2025 | https://m.edso0.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
duznveckue CRONCTBA METAJIJIOB
XUMHUYeCKHe CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECKUIN P bubmmorexa LIOK
. 17.02.2025 | https://m.edsoo.ru/00ae1156
HaIpsDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
meTaiaoB. CiutaBel. Berauciaenus
45 10 YpaBHEHUSIM XUMHYECKHX Bubnuorexa LIOK
. 19.02.2025 |  https://m.edso0.ru/00ae1156
peaKIvii, €Cliv OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
26.02.2025 | https://m.edsoo.ru/00ael278
bu6mmoreka [JOK
4 Hlenorrete meTamts 03.03.2024 | https://m.edso0.ru/00ae14b2
48 OKcupl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJIust 05.03.2025 | https://m.edsoo.ru/00ael4b2
49 IlenoyHO3EeMEIBHBIE METAJIbI — bubmuoreka [JOK
KaJIbIIMI U MarHHA 10.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxwueiine coequHEHUS bu6mmoreka [JOK
KaJIbIUs 12.03.2025 | https://m.edsoo.ru/00ael15e8
51 O0o00IIcHNE H CHCTEMATH3aLIH
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3HAHUI

17.03.2025

JKEcTKOCTh BOIBI M CIIOCOOBI €8

bubmuoreka [JOK

52 yCTpaHCHUS 19.03.2025 | https://m.edso0.ru/00ae1886
[IpakTuaeckast padora Ne 6 o
53 Terl)\/le ")KéCTKOCI')H) BOJIbI U METObI bubmmorexa [TOK
i " 31.03.2025 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmmnoreka LIOK
>4 AToMIHHif 02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHble cBOWCTBA OKCHIA U bubnnorexa [JOK
THPOKCH/IA 07.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% AKeneso 09.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bu6moreka [IOK
xenesa (1) u xenesa (111) 14.04.2025 |  https://m.edsoo.ru/00ae35e6
58 O060011eHre U cucTeMaTru3alus
3HaHUH 16.04.2025
[IpakTuueckas pabota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubmuoreka [JOK
3a7a4 1o teme «Baxuelmume 21.04.2025 | https://m.edso0.ru/00ae3de8
METaJIbl U UX COEAUHEHUS
Boruncnenus o ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
50 W3 pEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJICPKHUT IpUMECH. Beruncienus 23.04.2025 | https://m.edsoo.ru/00ael750
MaccOBOM JIOJU BBIXOJ1a IPOAYKTA
peaxiuu
61 O06o01IeHne u cucTeMaTu3anus
3HAHUM 28.04.2025
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KonTtposneHas padota Ne4 mo teme

62 «Baxueime MeTauibl 1 UX 1 1
COETMHEHUS» 30.04.2025

63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MOBCE/IHEBHOM KM3HU YEIOBEKA 05.05.2024 | https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY)KaIOIIeH cpe/Ibl 07.05.2024 | https://m.edsoo.ru/00ae4270

65 Ponpe xumuu B pemieHnn 1 bubnuorexa [JOK
IKOJIOTMYECKUX TPoOIeM 12.05.2024 | https://m.edso0.ru/00ae4270

66 PesepBHblit ypok. O60011eHNE U 1 tlp O;ZTZEZ:HM bubnuoreka [IOK
CHCTeMaTH3allus 3HAHUIT 14.05.2024 | https://m.edso0.ru/00ae0d0a

aTTecTanus

67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3alUs 3HAHUH 19.05.2024 | https://m.edsoo.ru/00adb33c

68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3alUs 3HAHUH 21.05.2024 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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