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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimass pabouasi mporpaMma OCHOBHOTO oOmiero oOpa3oBaHUS 10 XUMUU
npenHasHadeHa Uit 8-9 kimaccoB ABTOHOMHOW HEKOMMeEpYeCKoW o0Imieo0pa3oBaTeabHON
opranuzanuu «lIpaBocnaBHass Kinaccuueckas I'mMHa3us umenu Amnoctona u Eanrenucra
HNoanna borociosa.

Paboyas mporpamma pa3paboTana Ha OCHOBAHHH:

- 3akoHa PD Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit @enepaunn»;

- cTaHapTa MpaBOCIABHOTO KOMIIOHEHTA OCHOBHOT'O O0IIIero, 00pa3oBaHus 1Sl yIeOHbIX
3aBeneHuit Poccuiickoit @enepanuu oTaena peIMrio3Horo ooOpa3oBaHust U Karexuzauuu Pycckoit
[IpaBocnaBuoii Llepksu 2012 r.;

- OCHOBHO#1 00pa30BaTeIBHON MPOTPAMMBI OCHOBHOTO 00I1IeT0 00pa3oBanus [ mMHa3MH;

- yueOHOTO IU1aHa ABTOHOMHOM HEKOMMepYecKoi o011eo0pa3oBaTeabHON OpraHu3aluu
«IIpaBocnaBnas Kiaccuueckast ' mmuasus umenu Anocrona u EBanrenucra Moanna borocmoBay;

Pabouas mporpamma oTpaxkaeT BapUaHT KOHKpeTu3auuu TpeboBanuili denepasbHOro
roCcy/lapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO oOwIero oOpas3oBaHMs (Janee —
®I'OC OO00) no xumuu 1 odeceunBacT coiepxarebuyio cocrapisonryio ®I'OC O00;

- YMK Tabpuensn O.C. «Xumus 8 knaceyn, «XuMus 9 kinace», KOTOPBIN ABISIETCS MOTHBIM
KYpCOM XMMHH JJIs OCHOBHO IITKOJTBI.

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 001I1eT0 00Opa3oBaHUsI COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yapTaTaM OCBOEHHMS OCHOBHOI 00pa3oBaTelIbHON NpOrpamMMbl OCHOBHOIO
obuiero oOpaszoBanus, npexacraBieHHbIx B ®T'OC OO0, a Taxke Ha OCHOBe (QenepanibHOU
paboyeil mporpaMMbl BOCIIUTAHUSI U C YYETOM KOHUEMIMHU MPErnojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

IIporpamma mo xuMuum Ja€r HpeACTaBICHHE O ILeNsAX, OOIled cTparermu oO0ydeHwus,
BOCIIMTAHUS W pa3BUTHS OOy4aroUXcs CpPEACTBAMHM Y4E€OHOrO IpeaMeTa, YCTaHaBIMBAeT
o0s13aTesIbHOE MPEAMETHOE COJepXKaHKe, NMpelyCMaTpUBaeT paclpelesieHe ero mo Kiaccam u
CTPYKTYpUPOBaHHUE IO pa3AeiaaM M TeMaM IPOrpaMMbl 0 XMMHH, ONIPEEIIsieT KOJIUYECTBEHHbIE
Y KaUYeCTBEHHbBIE XapaKTEePUCTUKH COJIEP KAHUS, PEKOMEHAYEMYIO [TOCIIEI0BATEIbHOCTh U3yUECHUS
XUMUH C YU4ETOM MEXIIPEIMETHBIX U BHYTPHIIPEJIMETHBIX CBS3€H, JOrMKHU y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YyUaroIMXCsl, ONpeIeIIieT BO3MOXKHOCTH IIpeAMETa AJIs pealu3aluu
TpeOOBaHUH K pe3yiabTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTelbHOM NpOrpaMMbl HAa YpPOBHE
OCHOBHOT0 0011ero o0pa3oBaHus, a TakkKe TpPeOOBaHUM K pe3ylbTaTaM OOy4eHHUS XMMUHU Ha
YpOBHE Li€JeH U3ydeHHs IpeaIMeTa U OCHOBHBIX BUAOB y4eOHO-IIO3HABATEIbHOMN IEATENbHOCTH
00yyJaromerocs 1o 0CBOCHUIO y4eOHOTO COJIepKaHHUS.

3HaHUE XUMHH CIY>)KUT OCHOBOM JUIsl JOPMUPOBAHKSI MUPOBO33pEHHSI 00yUaroIIerocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIILHOM €MHCTBE MHUpPa, BXXKHYIO POJIb UTPAIOT (POpMUpPYEMbIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMUMBOTO Pa3BUTUS YeJOBEYECTBA — CBIPHEBOH,
SHEPreTUYECKO, MUILIEBOM U KOJIOrHYecKOi 6€30MacHOCTH, TPOOIIEM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pear3ali BO3MOKHOCTEH Ul caMOpa3BUTHS U (POPMUPOBAHUS KYJIBTYpBhI
JMYHOCTH, €€ o0mel U QyHKIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHKE MBIIIJIEHUSI U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAaMOCTOSITEJIbHOM  y4eOHON  JesITENbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IOBCEJIHEBHOW JKM3HH, TaK U B
poheccuOHATBHON 1A TEIbHOCTH;



3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIs1a HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUN
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYaIOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHHMIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K TIPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B SKOJOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlaHHbIC HAINpaBJICHUS B OOYUYECHUU XMMHH OOECIEUYMBAIOTCS CHEIU(PUKON COJNEp:KaHuUs
y4e0HOTO MpeaMeTa, KOTOPBIN ABISICTCS MEeAArornIecKy afanTHPOBAHHBIM OTPaXECHHEM 0a30BOM
HayKd XMMUHU Ha OTIPEICTIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS OPHEHTUPOBAH HAa OCBOCHHUC
00YyJarOIIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUNA XUMUHU, OCHOB HEOPraHUUECKOW XUMUHU U
HEKOTOPBIX OT/IETBHBIX 3HAUUMBIX TIOHITHI OPraHUYECKON XUMHH.

CtpykTypa coJepKaHHsl MPOTpaMMbl M0 XUMHUHM C(POpMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydenuro. CojaeprkaHue CKIQJbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHUH O XUMHYecKoil peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpTraHWU30BaHBI IO TPHUHIIMITY MOCJIEIOBATEILHOTO Pa3BUTHSI 3HAHWM HA OCHOBE
TEOPETUUYCCKUX MPECTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H,

— MIPE/ICTABJICHHUI 00 DJIEKTPOTUTHYECKON TUCCOIMAIIMN BEIIECTB B paCTBOpaXx.

Teopernueckne 3HAHUS pacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKU TOJIYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJJTHOTO YPOBHS K JPYTOMY, BBIIOJHSS
GbyHKIMY 00BSICHEHHS ¥ POTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOBMOYKHOCTEH MPaKTUYECKOTO
MPUMEHEHUSI U TIOJyYEHUS N3y4aeMBbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XMMHUYECKON COCTaBISIONIEH HAydHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPHUPOJIBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3yduenne xumuu
MIPOUCXOIUT C IPUBJICYCHUEM 3HAHUM U3 paHee U3yUeHHbIX YUeOHBIX MPeaMeTOB: « OKpYKaromHii
Mup», «buosorust. 5—7 knacce» U «Pu3uka. 7 Kiaccy.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEeSITENbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3aJiadya yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHUYECKHX 3HAHHN — Ba)KHEHIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHU, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MTPU N3YYCHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpOBaHMM ¥ PA3BUTUU I[O3HABATENbHBIX YMEHUH M UX NPUMEHEHMH B Yy4eOHO-
MO3HABATEIHHON U y4eOHO-UCCIIEeIOBATENbCKON AeSITeTbHOCTH, OCBOCHHUU MPaBUJI 0€30TaCHOTO
oOpallleHus ¢ BeleCTBaMU B TIOBCETHEBHOM JKU3HHU.

[Ipn W3ydyeHHHM XMMUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUYCHHE
MPHOOpENH TaKKe LeTH, KakK:

— (opmupoBaHUE WHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTETbHOMY TPUHATUIO pEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;



— HANpaBJICHHOCTh OOYYEHHUs HA CHCTEMAaTHYeCKOe MpuoOIeHre OoOyJamuxes K
CaMOCTOSITEJIbHOM ~ TO3HABATEJILHOM  JICSATEJBHOCTH,  HAaydyHbBIM  METOJaM  TMO3HAHUA,
(hOpMHPYIOITUM MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEH K XHUMUH;

— ofecrniedeHre YCIOBHM, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYUYAIONIUMUCS OIbITa
pa3HoOOpa3HOW JEATEIHLHOCTH, TMO3HAHUS W CAMOIIO3HAHUS, KIIOYCBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHHE JIJISl PA3IMYHBIX BUOB JICATEIbHOCTH;

— ¢opmupoBanue o0mEeH PyHKINOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHUCJIE YMEHHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIOJb3YS 3HAHUS U OIIBIT,
MOJTyYCHHBIC MPU U3YyYCHUU XHUMUHU, MPUMEHATH WX MPU pPEHICHUU MPOoOJIeM B MOBCEIHEBHOU
KU3HHU U TPYI0BOH JCSATEIHHOCTH,

— ¢opMHUpOBaHHE y 00YJAIONTUXCS TYMAHUCTUYECKUX OTHOIICHHUH, MIOHUMAaHHUS [IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH HKOJOTHYECKH II€JIECO0Opa3HOTO IMOBEICHUS B OBITY U
TPYAOBOM NESATENBHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIMHU K 00YYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOECHHS OOIIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poduIs U HAMPABJICHHOCTH JAIBHEHUIIIET0 00ydeHNUS.

OO6miee 9nCiIO Y4acoB, OTBEACHHBIX JJIA U3YYCHHS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, cocraBiseT 134 gaca: B 8 xiacce — 68 gacoB (2 waca B Hezelnm0), B 9 kinacce — 66
4acoB (2 yaca B HEZCIIO).

COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponab XuMHM B JKM3HM 4YeJOBEKAa. XHUMHS B CHUCTeME HayK. Tena u
BeniecTBa. PU3NYECKHUE CBOMCTBA BEMIECTB. ATpEerarHoe CocTosiHue BeniecTs. [lonsTre o MmeTogax
no3HaHus B xuMuu. Yuctele BemectBa u cMecu. CriocoObl pa3iesieHns cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE dJIeMeHThl. CUMBOJIBI XUMUYECKUX 371eMeHTOB. [IpocThie
U CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYISIPHOE YUEHUE.

Xumunueckas popmysa. BaneHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemlecTB. OTHocuTenbHass aroMHash Mmacca. OTHOCHTENbHAsh MOJIEKYNspHas Macca.
MaccoBast 107151 XUMHYECKOTO JIEMEHTA B COSMHEHUU.

Konmnuaecto BemectBa. Mosb. Monsipaast Mmacca. B3auMocBs3b KOJIMUECTBA, MACCHI M YK CIIA
CTPYKTYPHBIX €IUHUII BeecTBa. Pacu€Tel mo GpopmynaM XUMHUYECKUX COEAUHEHUN.

Ou3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHUECKas peakius U e€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMHUUecKHe ypaBHeHUs. Kiiaccupukanus XUMHUYECKUX PeaKIHii
(coenuHEHMS, pa3JIoKCHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYIOH, MpaBWIaMU pabOThl B JTaOOpaTOPUH U MpUEMaMHU
oOpaiienus ¢ 1abopaTOpHBIM OOOpYJOBaHHEM, M3YYEHHE U OINMUCAHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoIeHNe hu3nuecKuX (TIaBIeHNUEe BOCKA, TasTHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHICHCAIUs BOJbI) 1 XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHNE MEIHOM MPOBOJIOKH, B3aMMOJCHCTBHIE MeNa C KUCIOTON) sIBICHUI, HAaOII0AeHHEe U
OTIMICaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pa3nokeHue caxapa, B3auMO/ICHCTBHE
CEepHOM KHUCIOTBHI ¢ XJopuaoM Oapwusi, pasnoxeHue ruapokcuaa meau (ll) mpu HarpeBanuwu,
B3aMMO/ICHCTBHE Kene3a ¢ pacTBopoM coiu Menu (1), u3ydenne cnocoboB pa3ieneHus: cMecei:
C TMOMOINBI0 MarHuta, (QUIBTPOBAHUE, BBHIMAPUBAHUE, JUCTUIULINSI, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOU CONM, HAOMIOACHHE U ONMUCAHUE PEe3YyJbTAaTOB IMPOBEICHUS
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OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE€ MOJEIEN MOJIEKYJ
(1apocTep;KHEBBIX).
IIpasocnaenwiii komnonenm: Ilpasocnagnvie yuenvie.

Baskneiiiue npeacraBuTe/ M HEOPraHNYeCKMX BeleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — 37I€MEHT U IIPOCTOE BELIECTBO.
Haxosxnenue xucioposa B mpupoje, GU3NIecKue U XUMHUUECKUE CBOKCTBA (peaKIui TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoma. CnocoObl NHOMydeHHs KUCIOpoja B Jaboparopuud U
npoMBbIIUIeHHOCTH. KpyroBopoT kuciopoga B npupozae. O30H — aJulOTPOINHAs MOIUBUKAIHS
KHUCIIOpO/a.

TermnoBoit 3(h(dexkT XUMUYECKOH peakIuH, TEPMOXUMHUYECKHE YpaBHEHHS, HK30- W
SHIOTEPMHUUYECKUE peakuuU. TOIMIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemenT u npocToe BemecTBo. HaxoxaeHue Bogopoia B mpupoe, pusnyeckue
U XMMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOObI noaydeHus. KucnoTs! u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopel. Haceliennsle n
HEHaCBILIEHHbIE pacTBOpbl. PacTBoprMOCTH BewiecTB B BojJe. MaccoBas JOJs BellecTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OCHOBaHMsA. POJIb pacTBOPOB B NMPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHue MNpUpOAHbIX BojA. OXpaHa M OYUCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHud. Oxcuapl. Kimaccudukanuss OKCHIOB:
coyieoOpa3yroire (OCHOBHBIE, KUCIOTHBIE, aM(poTepHBIe) U HeconeoOpa3yromue. HomeHknaTypa
okcu10B. dU3nUecKre U XMMHYecKHUe cBoiicTBa okcuIoB. [lomyuenue okcuaos.

OcHoBanns. Knaccudukanuss OCHOBaHM: MIEIOYM W HEPACTBOPUMBIC OCHOBAHUSIL
Homenknarypa ocHoBanuii. @u3nUeCKUe M XHMMHUYECKHE CBOWcTBa OocHOBaHui. Ilomydenue
OCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenkmnarypa kucior. @U3ndeckue U XUMUYECKUE
cBoiicTBa kuciot. Psag aktuBHoctu metauioB H. H. bekerosa. [losrydenue kucior.

Comu. Homenknarypa comneil. dusnyeckue U XMMUYeCKHe cBoicTBa cojed. [lomydenue
COJIEH.

I'eneTnyeckas cBsSI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX COEIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJIeIeHHe COoJepk aHUs KUCIOpoJa B BO3[yXe, MOJydeHHe, coOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJCHHE B3aWMOJEWUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxapa), 0O3HAaKOMJICHUE C
oOpa3lilaMu OKCHIOB U ONHMCAHHE HX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacrmo3HaBaHUE U
W3y4YeHHUE CBOICTB BOJOpoja (TrOpeHue), B3auMojencTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIIOJIb30BaHKE BUJIEOMATEPHUAIIOB), HAOII0AeHHE 00pa3I0B BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCIEAOBaHHE OCOOEHHOCTEH pAcCTBOPEHHUS BEILECTB C PAa3IMYHONW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE pACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTa/slaMd (HATpUEeM M KalblieM) (BO3MOXKHO WCIOJIb30BaHUE
BUJIEOMATEpPHAIIOB), HCCIIEOBaHUE OOPa3ll0B HEOPraHUYECKUX BEILECTB Pa3IMYHbIX KIJIACCOB,
HaOJr0/IeHNe M3MEHEHMsI OKPAacKH WHAMKATOPOB B PAcTBOpax KHUCJIOT W Iielouel, u3ydeHue
B3auMoieicTBus okcua Meau (1) ¢ pacTtBopoM cepHOI KUCIOTHI, KUCIOT ¢ METAJIJIaMH, peaKkIui
HENUTpaJIn3aliy, M0JIydeHUE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHNE OJHOTO METajula IpYTUM
U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJad 10 TeMe «BakHelmue Kiaccsl
HEOPraHUYECKNUX COECIMHEHUI».

IIpasocnaenviti komnonenm: bubaus o éewjecmeax



IMepuoguveckuii 3akon u Ilepuoanyeckasi cucrema xumuuyeckux 3dJjiemenros JI. WU.
MenneneeBa. CTpoenne aToMoB. XUMHYeCKasl CBSI3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE
peakuuu

[TepBbIe MOMBITKH KJIACCU(DUKAIUNA XUMHUYECKUX dJIEMEHTOB. [IOHSATHE O TPyIIax CXOAHBIX
3JIEMEHTOB (LIEJI0YHBIE U IIEJIOUHO3EMENIBHBIE METAILIIbL, TAJIOTE€HbI, THEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHbIE OKCHIBI U TUAPOKCHUJIBI.

[lepnoguueckuit  3akoH. Ilepuommueckas cucremMa XMMHUYECKHUX JJIEMEHTOB [l
W. MenneneeBa. Koporkonepuonnas u jumHHONepuoaHas (opmel Ilepronndeckoii cucTeMsl
xumuueckux osnemeHtoB [I. WM. MenneneeBa. llepuonsl u rpynnbl. PU3HYECKHN CMBICH
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siziep. M30Tomnbl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX
0o6oy0ouek atomMoB TepBeIX 20 xumuyeckux diemeHToB [lepumoamueckoit cuctembr /Jl.
N. MenpaeneeBa. XapakTepUCTUKa XUMHUECKOTO AJIEMEHTA IO €ro0 MoJ0KeHu0 B [leproanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPHOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKu W npakTuku. J[. 1. MenneneeB — y4€HbIN U TpaKJaHUH.

XuMudeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJIApHas) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenensb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakinu. [Iponeccsl OkucieHus
1 BOCCTaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuil IKCnepumenm:

M3y4eHHe 00pa3IlioB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOACHCTBHE THAPOKCHIA IIUHKA
C pacTBOpaMH KHCIOT M ILIEJIOYEH, MPOBEACHUE ONBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEHHE, PEaKIIUU Pa3IOKEHUs, COSMHEHNUS).

IIpasocnasuwiii komnonenm: [[usHocms u cmpotuHocms ycmanosieHno2o boeom nopsoxa.

Meostcnpeomemmwie ceasu

Peanu3anus MeXnpeaMeTHbIX CBS3€W MPU W3YyYEHUU XUMUHU B 8 Kiacce OCYHIECTBISETCS
Yyepes UCIO0JIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U OHITHH, SBIISIOMINXCS
CUCTEMHBIMU I OTAEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO11ue ecTeCTBeHHO-HAYYHbIE TIOHITUS: HAYYHBIH (PaKT, TUNOTE3a, TEOPUs, 3aKOH, aHAJIH3,
CHUHTE3, KIacCU(pHUKalus, MEePUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIWJA, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJNa, SJCKTPUUYECKUN 3apsl, BELIECTBO, TeNOo, 00bEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYECKHE BEITUYHMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
38351, CoTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIE TOPOIbI, MOJIE3HBIE HCKOMIAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

Mesicnpeomemmnoie ceasu

Peanu3arus MeXMpeIMETHBIX CBsI3€l MPU M3YUEHUU XUMHH B 8 KJlacce OCYIIECTBISETCS
Yyepes UCTIOIB30BaHUE KaK OOIIUX €CTEeCTBEHHO--HAYYHBIX MMOHSATUH, TaK U IOHATUH, SABISIOLUIUXCS
CUCTEMHBIMU JUISl OTJAENbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO1ue ecTeCTBEHHO--HAYYHbIE TOHATHS: HAYIHBINA (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KlacCUpUKaIus, TMEePUOTUIHOCTh, HAOMIOJCHNEe, SKCIEPUMEHT, MOJEIUPOBaHHE,
U3MEPEHUE, MOJIENb, SIBJICHUE.



dusuka: Marepus, aroMm, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, W30TOIIbI,
PavoOaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUH 3apsj]l, BELIECTBO, TeJ0, O00BbEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (QU3NYECKUE BEIWYUHBI, CIUHUIBI U3MEPECHHS, KOCMOC, TUIAHETHI,
3BE351, CoHIIE.

buonorus: porocunTes, npxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpANbl, TOPHBIE TOPOJBIL, IIOJIE3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BenrecTBo u XuMu4ecKasi peakiusi

[lepnoguueckuit  3axkoH. Ilepuommueckas cucremMa XMMHUYECKHUX JJIEMEHTOB [l
W. MenneneeBa. CTpoeHune aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XHUMHYECKHX
JJIEMEHTOB TEPBBIX TPEX TEPUOAOB, KallMs, KAIBIUSI W WX COCIUHCHHA B COOTBETCTBUH C
MOJIOKEHUEM dIeMeHTOB B [leproanueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PEMIETOK,
3aBUCHMOCTbH CBOMCTB BEIIECTBA OT THITA KPUCTALTMICCKON PEMIETKH U BUAa XUMHYECKOHN CBSI3H.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUUYECKHE CBOMCTBA
BEIIIECTB, OTHOCAIIUXCS K PA3TMYHBIM KJaccaM HEOPraHWMYECKUX COCIMHEHHH, T€HETHYeCKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Krnaccudukarus XUMUYECKHX peakluid M0 Pa3IUdHbIM MpHU3HaKaM (10 YHCITy M COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, 110 TeTIOBOMY d(PQEKTY, 110 U3MEHEHHUIO CTETIEHEH OKUCIICHUS
XUMUYECKUX JJIEMEHTOB, 10 OOpaTMMOCTH, 1O YYacTHIO KaTajau3aropa). OK30- |
SHIOTEPMHUYECKUE PEAKIIHH, TS PMOXHUMHUIECKUE YPABHEHUS.

[Tonatue o ckopoctu xuMuueckod peakuuu. [ToHsTHe 00 OOpaTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuyeckom paBHOBecHH. DaKTOPHI, BIUSAIOIIUE HA CKOPOCTh XUMUYECKOM
peaxkuy 1 MojoXKeHne XMMHUIECKOT0 PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, JJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBlI€HHE YPaBHEHHH OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METOJA ANEKTPOHHOTO OaaHca.

Teopust 3MeKTPOTUTHUECKON AUCCOLHAIMK. DIEKTPOJIUTHl U HEIEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLUAIIMY BEIIECTB C Pa3IMYHbIMU BUJIAMU XUMHUYECKOU cBsi3U. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu monHoro oOMeHa. YcioBHsI MPOTEKaHUs PEaKIMi MOHHOrO OOMEHa, IMOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHHUW MU COJIEH B CBETE
Mpe/ICTaBICHU 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBEeHHbIE pEakuu Ha HOHBL
[TonsiTHe o ruapoIH3e COMeil.

Xumuueckuii Ixcnepumenm:
03HAKOMJICHHE C MOJICNIIMU KPUCTATTMUECKUX PEIIETOK HEOPTraHMUECKUX BEIIeCTB — METAIIJIOB U
HeMeTauloB (Tpadura W anmMasa), CIIOKHBIX BEIIECTB (XJIOpHJA HATpUs), HCCICI0BAaHUC
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEakIuu OT BO3ACUCTBUS pPa3IMYHBIX (HAKTOPOB,
WCCIIEIOBAaHUE DIIEKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLMAIUU KHUCIOT,
menovyeid u comieil (BO3MOXKHO HCIOJIb30BaHUE BHUIECO MAaTEpPHANOB), MPOBEACHHE OIBITOB,
WUTIOCTPUPYIOMINX TpPU3HAKK TPOTEKAaHUs peakiuii MoHHOro oOMeHa (oOpa3oBaHME Ocajka,
BBIZIETICHUE Ta3a, 00pa3oBaHKE BOJBI), OMBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaklui (TOpeHHe, peakiuu Pas3JIoKEeHHs], COCAWHEHHs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TIOMONIbI0 KA4YeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCMEPUMEHTAIBHBIX 3a/1a4.

IIpasocnaenviii komnonenm: Menoenees- npagociagHbvlll XPUCMUAHUH.

HeMeTannasl M X cCOeTUHEHUS



OOmast xapaktepucThuka rajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpPHbBIE
crerieHu okucienuss. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XuUMHUYECKHE CBOWCTBA Ha INpUMEpPE XJopa (B3aUMOJEHCTBUE C MeETalllaMH, HeMeTalljaMH,
miesnioyamu).  Xijopoojopon. ConsHas KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHenue. JleficTBue xjopa 1 XJI0pOBOJOPO/ia Ha OPraHU3M YesloBeKa. BaxkHenme Xiaopuast
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka dmeMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M cepbl. AJUIOTPOTHBIE MOTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOA, CTpOEHHME, (U3NYECKUE U XHUMUYECKUEe cBoMcTBa. OKCHIBI CEepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKUE M XMMHYECKHE CBOWMCTBA
(oOmume Kak npeacTaBUTENs Kilacca KUCIOT U clienupuieckre). XuMUYECKUE PeaKkiiu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO CTI0CO0a MOJIy4YeHUs! CEpHOU KUCIOTHI. [I[puMeHeHe cepHOi KUCIOTHI.
Conu cepHOM KHCIOTBI, KaueCcTBEHHas peakuus Ha cyiabpar-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUHN B IPHUPOJAE. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSIMH CEPbI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OOmiass xapakTtepucTukKa 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMU4eCcKHe
CBOICTBa, MoytyueHue u npuMeHenue. Cosm aMMOHHUSI, UX (PU3MUYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHasi peaknus Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIy4YeHUE,
¢uznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, auIOTPOmNHBIC MOIUDUKAITUN
docdopa, dusmdeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pocdopnas kucinora,
¢bu3uYecKue W XUMHUYECKHME CBOWMCTBA, mojydeHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPAJIbHBIX YI00pECHHI.

OO6mrast xapakrtepucTuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHCICHUS. YTIIEpOJ, aJFIOTPOIHbIE MOIU(BHUKALIUHN, PACIPOCTPAHEHHE B
npupoje, pu3nuecKkue U XuMudeckue cBoiicrsa. Ancopbuus. KpyroBopoT yrieposaa B npupoe.
Oxcunpl yriaepona, UX (pU3MUYECKUE U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBbIE OPraHU3MBI,
HOJIy4eHHE U MPUMEHEHHUE. DKOJOTHYECKUE MPoOIeMbl, cBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIoTe3a IN100aIbHOTO MOTEMJICHUs KIUMarta, MapHUKOBbIM 3¢ ¢ekT. YroapHas KuciaoTa U eé
COJM, UX (pU3MuUecKHMe M XMMHMYECKHE CBOMCTBa, INOJIydyeHHMEe M npumeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-UOHBI. Vcronp30BaHNe KapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIIIEHHOCTH
U CEeJIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX Yriepoja
(MeraH, 3TaH, 3THJIEH, alleTUJICH, 3TaHOJI, IIMLEPHH, YKCYCHasl KucioTa). [IpupoiHble HCTOUHUKU
yIIEBOAOPOIOB (YroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX nepepadboTku (OeH3UH), UX POJIb
B OBITY M IPOMBINUIEHHOCTH. [loHsATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
YIJIEBOJAaX — M MX POJM B JKU3HU YelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, MOJY4YeHHWE U TNPUMEHEHHE.
CoenuHenus kpeMmHus B mnpupoje. OOmime mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHelne
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobnemsl
0€30I1aCHOTO MCIIOJIb30BaHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm: M3ydeHue oOpas3lOB HEOPraHUYECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI, MPOBEACHUE KAUYEeCTBEHHBIX pPEAKLUMH Ha XJIOPUI-HOHBI M HaOIIOJICHHE
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MPU3HAKOB HMX TMPOTEKAHUs, OIbITHI, OTpaXKaromue (UINYECKUE M XUMHUYECKHE CBOICTBA
raJIOTEHOB U UX COEIMHEHMM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), O3HAKOMIIEHHUE C
oOpa3maMu XJIOpHUIOB (TATOTEHUIOB), O3HAKOMIIEHHE C O0Opa3liaMu cepbl U €€ COCTUHEHUSIMHU
(BO3MO>KHO UCTIOJIb30BaHHE BHICOMATEPUAIIOB), HAOIIOJeHHE TTpo1iecca 00YTrTMBaHMs caxapa Mo
JNEUCTBUEM  KOHUEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3Y4CHME XMMHYECKUX CBOMCTB
pa30aBIeHHON CEPHOW KHUCIOTHI, MPOBEACHHE KAUYECTBEHHOH pEakuMu Ha CyiabparT-HoH |
HaOroIeHNe Tpu3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (U3MYECKUMH CBOWCTBAMH a30Ta,
docdopa u Ux coeMHSHNN (BO3MOXKHO UCTIOIB30BaHUE BHICOMATEPUAIIOB), 00pa3iaMu a30 THBIX
u ¢pochopHBIX YHOOpEeHUH, TMOJIy4YeHHE, COOMpaHHE, pPACIIO3HABAHWE W H3YYCHHE CBOWCTB
aMMuaka, IIPOBEJCHHE KAaueCTBEHHBIX peakluil Ha MOH aMMOHHS M (Goc]ar-uoH U U3ydyeHue
MIPU3HAKOB UX MPOTEKaHMs, B3aUMOAECHCTBUE KOHIIECHTPUPOBAHHON a30THOM KUCJIOTBHI C MENbBIO
(BO3MOKHO MCHOJIb30BaHUE BUIEOMATEPUANIOB), U3YUEHUE MOJIENIeH KPUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, QpyaaepeHa, 03HAKOMJICHHE ¢ TIPOIECCOM aIcOpPOIIMK PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPONHCTBOM MIPOTUBOTA3A, OJIY4YEHHUE, COOMpaHue, paclio3HaBaHUE U
W3Y4YE€HHE CBOWCTB YIJIEKUCIIOrO rasa, MpOBEJCHHE KadeCTBEHHBIX peaklUuid Ha KapOOHAT u
CIJIMKAaT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJyKIHeH
CHJIMKaTHOM IMPOMBIIIJIEHHOCTH, PEUICHHE 3KCIEpUMEHTANbHBIX 3a/ad no TeMe «BaxHeimue
HEMETAIIJIbl U UX COCTMHEHUS.

IIpasocnaeuwiii komnonenm: I peueckuii 020Hb-He pazeadaHHas MatiHa NPasoCia8HbIX MOHAXO8.

MeTaJibl M X COEIMHEHUS

OO6mrast XxapaKTEPUCTHKA XUMHUECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX MOJIOKECHHUS
B [lepuonuueckoil cucreme xumuueckux anemeHToB JI. M. MenzeneeBa U CTpOCHUS aTOMOB.
Crpoenue meramioB. Meraminyeckas CBs3b M METAUIMYECKas KPUCTAIMYECKas pEeHIETKa.
DJIEKTPOXUMUYECKUN PAJl HAOPSOKEHU MeTauioB. DU3MYECKHME W XHMHUYECKHE CBOWCTBA
MetaiioB. OOme cnocoObl noydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METalsioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuw. CruiaBbl (CTainb, YyryH, TIOpaTIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lennounble MeTaIBL: MOJIOkEHNE B [leproauyueckoil cucteMe XMMUYECKUX 3J1eMeHTOB /1.
W. MeHnneneeBa, CTpOEHUE UX aTOMOB, HaxoxieHHe B mpuponae. dusmyeckue M XUMHYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIUHEHUIA.

[[lerouHO3EMENBHBIC METAJIJIBI MAarHUM W KaJIbIIUH: TI0J10keHue B [lepuoanueckoil cucteme
xumudeckux snemMeHToB JI. U. MenaeneeBa, cTpoeHHME MX aTOMOB, HaxOXJEHUE B IPHUPOJE.
®usnyeckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeiine cOeIuHEHUs KalbIUs
(oxcun, ruapokcun, con). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmoMunuii: nonoxenue B [lepuoanueckoil cucreMe XUMHUYECKUX 3iemMeHToB [l
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XKACHUE B TpUpoJie. Pu3ndeckue 1 XMMUYECKHUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmoanueckoil cuctemMe XUMUYECKUX dyeMeHToB [l
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XACHHUE B IpUpoJie. Pu3ndeckue 1 XMMUYECKHUEe CBOMCTBA
xene3a. Okcunsl, Tuapokcunsl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa U
MOJTy4YEeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3I[aMi METAIIJIOB U CIUIABOB, UX (DU3MUECKUMHU CBOMCTBAMH, U3yUCHHE
PE3yIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO HCIIONBF30BaHNE BUAEOMATEpUaioB), 0COOEHHOCTEN
B3aMMOJICICTBUA OKCHJAa Kalblusi M HATpus C BOJAOM (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIECOBAHHE CBOMCTB KECTKOW BOJBI, MpoIlecca TOPEHHs XKeje3a B
KHCTopoie  (BO3MOXHO  HCIOJB30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJbIHs, alFOMUHUS, NWHKA, *kene3a (II) u xeneza
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(IIT), menu (II), HaOmroeHUe U OMMCAHME MPOLIECCOB OKpAIIMBAHUA IJIAMEHM MOHAMU HaTpus,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIB30BAaHUE BUICOMATEPUAIIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aTFOMUHUS M THUIPOKCHA IIMHKA, PEIICHNE SKCIIEPUMEHTAIILHBIX 33/1a4 110
TeMe «BaxxHeWIne MEeTaJuIbl U UX COCIUHEHUS.

IIpasocnaenviti komnonenm: B Bemxom 3aeeme cepebpo — cuHoHum Oenee, bozamcmaa,
bnazononyuus, 6o2ay HazvlBANCs ‘0OpemeHenHbIM cepedbpom”, a pab — “KynienHvlll 3a cepebpo”

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa u mMarepuanbsl B MOBCETHEBHON XU3HHM 4YeloBeka. be3omacHoe MCIOb30BaHUE
BEIIECTB M XHMHUYECKUX peakiuii B ObITy. [lepBas moMOIIb NMPU XUMHYECKUX OXKOTrax M
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOMIeH cpeapl (peaenbHas JOMyCTUMAasi KOHIICHTPaIUs
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

n3ydeHre oO0pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAJUIOB, MTOJIMMEPHBIC MAaTEPHAIBI ).

Meostcnpeomemmnuoie ceasu

Peanuzanust MEXIpeIMETHBIX CBSI3€H NpPU M3YyYCHHH XMMHUHU B 9 Kilacce OCYIIECTBIISIETCS
gepes UCI0JIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHIATHMN, TaK U TIOHSITHMA, SBIISTOIIIXCS
CHCTEMHBIMH JIJIsl OT/ICTBHBIX MPEIMETOB €CTECTBEHHO-HAYYIHOTO IHKJIA.

OOm1re ecTecTBEeHHO-HAYIHBIC TTOHSTHS: HAYUYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAITU3,
CHHTE3, Kiaccu(uKamusi, TEepUOJUIHOCTh, HAOMIOACHNE, OJKCIIEPUMEHT, MOJCIHPOBAHHE,
W3MEpEHHUE, MOJICNb, SIBJICHUE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPHAIIBL.

®dusnka: Marepus, aTroM, OJEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKIHJI, H30TOIIbI,
paIMOaKTHBHOCTh, MOJIEKYNa, OJJIEKTPUYCCKUUA 3apsill, MPOBOTHHUKH, TOJIYIIPOBOTHHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHoOe COCTOSIHME BEIlecTBa, Tas,
pacTBOp, paCTBOPUMOCTD, KpUCTAIITNYECKasl pelETKa, CIIIaBbl, PU3NUECKUE BETUUUHBI, €TUHUIIbI
M3MepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3BE3/1b1, COJHILE.

buonorust: ¢orocunTes, apixaHue, O6uochepa, 3KOCHUCTEMa, MHUHEPAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTHI, MUTaTeNIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIBl, TOPHBIE OPO/IbI, TIOJIE3HBIE HCKOTIAEMBIE,

TOIUIUBO, BOJTHBIE PECYPCHI.
Ilpasocnasuwiii. komnonenm: Hpaunomsane nod npedgsooumenvcmeom Mouces nepexoounu
0e3600uy10 nycmuirio Cyp. Uzmyuennvle scadxicootl, onu ¢ mpyoom 0obpanucey 0o mecmeuxa Mepp,
HO OOHapyscunu, 4mo 800a 30ecb 20pbKAs U NUMb ee He803MOdCHO. «HM eo3ponmanu ouu Ha
Mouces...» (Pubaus, Hcx. XIV, 5—21). Ho Boe nosenen npopoky dopocums 6 800y pacmyuee
601u3U Oepeso. U — uyoo! — eoda cmana npueooHoti o numos!

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 1O XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJAbTaTbl OCBOEHHS HPOTPaMMbl OCHOBHOTO 00LIero oOpa3oBaHUs
JOCTUTAIOTCS B X0J1€ 00Y4YEHUs] XUMUU B €IMHCTBE YUe€OHOI M BOCIIUTATENbHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAAULIMOHHBIMA  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMH M JyXOBHO-
HPAaBCTBEHHBIMHU I1IEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOPMaMu TOBEICHUS U
CIOCOOCTBYIOT MPOIIECccCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS U COLMATIM3AMU 00yJarOIUXCs.

JIMYHOCTHBIE PE3yAbTaThl OTPAXAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOW MO3UTHBHBIX LICHHOCTHBIX OPHEHTALMN W PACIIMPEHUE OMbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

10



[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHIECKOMY U HAYYHOMY
HACJICIUIO, TOHMUMAaHMUS 3HAYCHUS XUMHUYECKOW HAayKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU WH(pOpPMAIMEH O MEPEIOBBIX MOCTHKEHUSX M OTKPBITHIX
MHUPOBOW M OTCUECTBEHHOW XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpPOWCTBE
MUpa U 00IIECTBa;

2) TPa’kKIaHCKOr0 BOCITUTAHMUS:

MIPEJICTABJICHHUSI O COLMAIBHBIX HOPMAaxX M MPaBUIaX MEKIUIHOCTHBIX OTHOIICHUU B
KOJUICKTHBE, KOMMYHUKAaTUBHOH KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIE3HOH,
y4e0HO-HCCIIeIOBATEIIbCKOM, TBOPYECKOW U JPYrUX BHIAX JACSITEILHOCTH, TOTOBHOCTH K
pa3Ho00Opa3HOW COBMECTHOM JIEITEIHHOCTH MTPH BHITIOJTHEHUH YI€OHBIX, T0O3HABATEIBHBIX 33/ad,
BBITIOJTHEHUM XUMHUYECKHX JKCIEPUMEHTOB, CO3JaHUM Y4eOHBIX TPOCKTOB, CTPEMIICHHS K
B3aMMOTIOHMMAHHIO W B3aWMOIIOMOIIIM B TpOIlecce 3TON yueOHOH JAeATeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJCHHE M TIOCTYITKH CBOUX TOBAPHIIEH C MMO3UIIUU HPABCTBECHHBIX M TIPABOBBIX
HOPM C YYETOM OCO3HAHMS MOCIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOr0 MO3HAHMS

MHPOBO33PEHUYECKUE  TPEJICTaBICHHS O  BEIIECTBE W XUMHUYECKOW  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABJISIONINE OCHOBY IS
MTOHUMAaHWS CyITHOCTH HAyIHOW KapTHUHBI MUPA, MPEJICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BHUTHS TIPUPOJIBI, B3aUMOCBS3SX YeJIOBEKa C MPHUPOJTHOMN CpPeIoi, O PO XHMHH B ITO3HAHUHU
ATUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HANpaBJICHHBIC Ha TIOJYYCHHWE HOBBIX 3HAHWHA IO XUMUH,
HEOOXOAUMBIE UII OOBSCHEHHs] HAONIOJAaeMBIX TPOILECCOB W SBICHHUH, IMO3HABATEIBHOM,
WH(POPMAIIMOHHON U YUTATEILCKOW KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHTEPATypOHd, MOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOT A,

UHTEpeC K OOY4eHHI0 M MO3HaHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO0, MMPOSKTHONW M UCCIIEIOBATEIBCKOW ACATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH ¥ YPOBHS OOYyUEHUsI B TAJIbHEHIIIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbS:

0CO3HAHHE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3JI0POBBIA 00pa3 >KW3HU, OCO3HAHWE TOCJICACTBHA W HENPUSATHE BPEIHBIX IPHBBIYCK
(yrmoTpeOsieHusT  aJIkoroJisi, HApKOTUKOB, KypEHHs), HEOOXOIUMOCTH COOJIOJICHUS IPaBHII
0€30IaCHOCTH MTPH 00PAIEHUH C XUMHUYECKUMH BEIIECTBAMU B OBITY U pEalbHOM JKU3HHU;

5) Tpy/10BOr0 BOCIMTAHUSI:

MHTEpEC K MPAKTHYECKOMY M3yYCHHUIO MPOQECcCuii U Tpyla pasindHoOro poja, YBaKCHUE K
TPYAY U pe3y/ibTaTaM TPYAOBOM IESTSILHOCTH, B TOM YUCIIC HA OCHOBE IIPUMEHEHUS MTPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BBIOOP WHIWBHUAYaIbHOH TPACKTOPUU IPOIOIDKEHHUSI
o0Opa3oBaHusi ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB U TMOTpeOHOCTEH, yCHEemHOW Mpo(ecCHOHANbHON AESITeNTbHOCTH W Pa3BUTHUSA
HEO0OXOIUMBIX YMEHUH, TOTOBHOCTh a/IalITUPOBATHCS B MPO(ecCHOHABLHOM cpejie;

6) 3K0JI0rHYecKoro BOCIUTAHMS:

9KOJIOTHYECKHU 11e7ec000pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HH Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHMs, MOHMMAHUE LIEHHOCTH 3J0pOBOro M Oe30macHoro oOpasa »HU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY W TICHXHYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOIIOICHUS TPaBHI 0€30TIACHOTO MOBEIEHUS NP paboTe ¢ BElleCTBaMH,
a TaKKe B CUTYaIUAX, YITPOKAOIINX 3OPOBBIO U KU3HH JIIOJICH;
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COCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4aeMble TIPU U3YUYE€HUHN XHUMHUH, JUIS PELICHUS 3a/1a4,
CBSI3aHHBIX C OKpYXKAlOLIEW IPUPOAHON CPEHOM, JUIsl TMOBBILICHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpBI, OCO3HAHUS III00aJBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJeM M MyTel MX perieHHs
IIOCPEACTBOM METOJIOB XUMUH, SKOJOTUYECKOIO MBILIJICHUS, YMEHUS PYKOBOJACTBOBATbCSA UM B
[I03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHOW ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yJlIbTaTOB BBIACISAIOT 3HAYUMBIE JUId (POPMHPOBAHUS
MHPOBO33pEHHUs OOLIEHAYYHbIE MOHSTUSA (3aKOH, TEOpHsl, IPUHLMUII, TUIIOTE3a, (PaKT, cucrema,
IIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE MCIOJb3YIOTCA B €CTECTBEHHO-HAYYHbIX YUEOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAaHUM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4yHOM KapTHHE MHpa, U YHHBEpcajbHble yuyeOHblEe AECWCTBUS (ITO3HABATENIbHBIE,
KOMMYHHMKAaTHBHBIE, PEryJIsTUBHBIE), KOTOpble obOecrneunBaroT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUIAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHO 1eATeNbHOCTH.

Ilo3naBaTenbHbIC yHHBeEpPcaIbHbIE yueOHbIE e CTBUSA

ba3oBrble Jornueckue 1eMcTBHs:

YMEHHUS HCIIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUIEHUS] IPU OCBOCHWH 3HAHUM:
PacKpbIBaTh CMBICT XMMHUUECKUX MTOHATHH (BBIIEIATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABJINBATD
B3aMMOCBS3b C JIPYTMMM TOHATUSIMH), HCIOJb30BaTh HMOHATUSA IS OOBSICHEHMS] OTIEIbHBIX
(akTOB U SBJIECHUI, BEIOUpPATh OCHOBAHUS U KPUTEPUU JUISI KJIACCU(PHUKAIIUN XMUMHUYECKHUX BEILIECTB
U XMMHUYECKUX PEaKlUil, yCcTaHaBIMBaTh NPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMu
W3YYEHHUs, CTPOUTH JIOTHUECKHUE PACCYKIEHHUS (MHIYKTHBHBIE, NEAYKTUBHBIE, 10 aHAJOTHH),
JIENIaTh BBIBOJBI U 3aKJIFOUYEHHS;

yMEHHE MPUMEHATh B Mpoliecce MO3HAHUS MOHATHS (TMPeAMETHbIE U MeTanpeaMeTHbBIE),
CUMBOJINYECKUE (3HAKOBbIE) MOJENHU, HCMOJb3yeMble B XHMUH, NPeoOpa3oBbIBaTh IIUPOKO
MpUMEHsIeMble B XUMHH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
xuMuueckas ¢GopMyla M ypaBHEHHE XHUMHYECKOW peaklud — TMpU pelieHud YydeOHo-
[O3HABATENbHBIX 334a4, C Y4YETOM OSTUX MOJEIBHBIX NPEACTABICHUM BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX pPEaKLUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBS3H U
MIPOTUBOPEYUS B U3y4aeMBbIX MIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKHe 1eHCTBUA .

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KauecTBE OCHOBBI JUIsi (OpPMHUPOBAHUSA TUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYKJICHHII;

MpHUOOpeTeHne OMbITAa MO TMJIAHUPOBAHUIO, OPraHU3allid U TMPOBEICHUI0 YUYEHUYECKUX
AKCMEPUMEHTOB, YMEHHUE HAOII0AaTh 32 XOJI0M IPOIecca, CAMOCTOSTEIbHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (hopMmynupoBaTh O0OOOLIEHUS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIATh OTUYET O MPOJICTaHHOM paboTe.

Pabora ¢ unopmanmeii:

yMeHHUE BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATh HH(POPMAIIUIO PA3TUYHBIX BUOB
1 (OpM NpeICTaBICHUS, TOJYIaeMYyIO U3 Pa3HbIX HCTOUHUKOB (HAy4HO-TIOMYJISIpHAast TUTepaTypa
XHMUYECKOT0 COAEpKaHus, CIPaBOUHbIE TOCOOUs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh
MIPOTHUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHATh PA3IMUHbIe METO/IbI U 3aIpOCHl IIPU MOUCKE U 0TOOpe HHpOpMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX /ISl BHIIIOJHEHHSI y4eOHBIX U MO3HABATENIbHBIX 3a1a4
OTpeNIeNEHHOT0 TUMA, NPHOOpPETeHUE OIbITa B 00JACTH HCHOJIb30BAaHUS HH(POPMALMOHHO-
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KOMMYHHUKATHBHBIX TE€XHOJIOTH, OBJa/ICHHE KYJIbTYPOH aKTHBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY IPEICTABICHHUS
uHbOpMAIMKM ¥ WLTIOCTPUPOBATh pPELIaeMble 33adl HECIOKHBIMHU CXEMaMH, JUarpaMMaMH,
apyrumu GpopmamMu rpa@uKu U UX KOMOMHAIMSAMU;

YMEHHME HCIOJb30BaTh U AaHAJIU3UPOBATH B IpOLECCE Y4EOHOW M UCCIIENOBATEIbCKOMN
JEATeTbHOCTH HH()OPMAIIHIO O BIMSHUYU MPOMBIIIIEHHOCTH, CEITLCKOTO X03sICTBA U TPAHCIIOPTa
Ha COCTOSHUE OKPYXAIOIIeH NMpUpOIHON Cpeibl.

KoMMyHUKaTHBHBbIE YHUBepCAJIbHbIE YUeOHbIe el cTBUA:

YMEHMsI 3aJaBaTh BOIPOCHl (B XOJe Juajiora M (WJIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxknaeMoli TeMbl, (HOPMYIHpPOBATH CBOM NPEIJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHHUS
MPEeJI0KEHHOM 3aa4H;

YMEHHUSI IPECTABIIATD MOJIyY€HHBIE Pe3YJIbTaThl I03HABATEILHOM I€ATEIBHOCTH B YCTHBIX
M TINCBMEHHBIX TEKCTaxX; JeNaTh TPE3EHTANI0 PE3yIbTaTOB BBITIOJHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (J1TA0OpaTOPHOTO OTMBITAa, J1IAOOpATOPHON pabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

yMEHHSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW MO3HABATEIHLHOM U
HCCIIEIOBATENIbCKON AESITEIbHOCTH MpPU PEIIeHUH BO3HHUKAIONIMX NpoOJieM Ha OCHOBE Yydéra
OoOLIMX HMHTEPECOB U COTIJIacOBaHMs MO3UIUN (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMbI», KOOPJIUHAIIMS COBMECTHBIX NEHCTBUIl, ONpeesieHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM paboOTHI U IPYTHE).

PerynsiTuBHbIC YyHUBEpPCAJIbHbIE YUeOHbIE el CTBUA:

YMEHHE CAMOCTOSITENIFHO OMpPENeNsTh eI AeSTeNbHOCTH, MJIaHUPOBaTh, OCYLIECTBIISTD,
KOHTPOJHUPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESTEIBLHOCTb, BHIOMpPAThH
HanOosee 23 (HEeKTUBHBIE CTIOCOOBI pEelIeHUs YYCOHBIX M TO3HABATEIIbHBIX 3a/1a4, CAMOCTOSTEIHLHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEII0KEHHBIA AITOPUTM ACHCTBUH MPY BBIOJHEHUH 3a/IaHHU I
C yu€TOM IMOJIyYe€HHUS HOBBIX 3HAaHUN 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBUE MOJYYCHHOIO pe3yibTaTa 3asBJICHHOM IIeJId, YMEHHE HUCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHHUIO O0S3aTEIBHOIO COACpKaHMUS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mnporpamMMmoi, BBIICNAIOT: OCBOCHHBIE
oOyyarolUMMuUCsl Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JAeWcTBUM, crneuuduueckue s
npeaMeTHO obnactu «XUMHs», BUABI JIEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYAIUSX.

K koHiy obydyenus B 8 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Yy 0OYUYaIOIIUXCSI YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHM: aTOM, MOJEKYJa, XUMUYECKHI

9JIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOJHAsA U
HEOJTHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAs W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast J10J11 XUMUYECKOT0 IeMEHTa
B COEIMHEHMH, MOJIIPHBIM O0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKas peakius, Kiaccupukanus
peaKMii: peakuy COeJUHEHUs, PEaKLUU Pa3JIOKEHHs, peaKI[MK 3aMelleHHs, peaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE peakIiy, TeIIoBoi 3(h(dekT peakuuu, 1Ipo aroma,
AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTallb, pajuyc aToMa, XHUMHYECKas CBS3b,

13



MOJISIpHAsl M HETOJISIpHAsi KOBAJEHTHAs CBsI3b, MOHHAs CBSA3b, MOH, KaTHOH, AHUOH,
pacTBoOp, MaccoBas J0JIs BellecTBa (IPOLEHTHAsI KOHLIEHTPALMsl) B PACTBOPE;
WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKMX IOHATHUA W IPUMEHATH 3TH
MOHATHS IIPU ONKUCAHUU BELIECTB U UX NIPEBPALLECHUI;

HCII0JIb30BAaTh XMMMUECKYI0 CHMBOJIUKY JJIsi COCTaBJIeHUs (OpMYJ BELIECTB MU
YPAaBHEHUN XUMHUYECKUX PEAKLIN;

ONPEENATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHHUS 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, NPUHAIICKHOCTh BEIIECTB K
ONpENeNEHHOMY KJacCy COEQUHEHMH 1o ¢opmyaaMm, BHUJ XUMHYECKOW CBS3H
(KoBajieHTHasl U MIOHHAs1) B HEOPraHUYECKUX COEIMHEHUSX;

packpsiBaTh cMmbica Ilepuogmueckoro 3akona J[. M. MenneneeBa: 1€eMOHCTpUpPOBATH
MMOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTU CBOMCTB XMMMUYECKHX 3JIEMEHTOB OT HX
nonoxkeHust B Ilepuoanueckoidt cucteme, 3aKOHOB COXpPAHEHHS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yY€HHs], 3aKOHa ABOTaipo;
ONMCHIBaTh M XapakTepuzoBaTh TabnuuyHyo ¢opmy Ilepuoauueckoir cucremsl
XMMHUYECKUX JJIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas noarpynmna (A-Tpymma)» u
«mmoboynas moxarpynma (b-rpymma)», Mameie u OOJBIIHME TMEPUOABI, COOTHOCHUTH
0003Ha4YeHusl, KOTOpele uMmeroTcsl B Tabnuue «llepuonnyeckas cucreMa XUMHUYECKHX
anemenToB JI. . MenzaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COocTaB W 3apsia  da1pa, oOmiee 4YHUCIO 3JIEKTPOHOB U
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (MO YUCIY U COCTAaBY YYacCTBYIOIIMX B pEaKUWU BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, MOATBEpXKJas  ONHCAHME TNpPUMEpaMU  MOJEKYJISPHBIX  ypaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAuE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHY IIPOTEKAHUSI XUMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYEO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (OpMyJie COeTMHEHHS, MAaCCOBYIO JIOJIO BEIECTBA B
pacTBope, NPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHATh OCHOBHBIE€ OIE€pPAllMM MBICIUTENIBHONW NIEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3allMI0, KIACCH(UKAIUIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSI3€l — JUIsl U3YYEHMs] CBOWCTB BEUIECTB U XUMHUYECKHUX PEaKLUM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHMS — HAOII0AeHNEe, U3MEPEHHE, MOICTHPOBAHHE,
AKCIEPUMEHT (peabHbI U MBICTICHHBIN);

ClleZIoBaTh MpaBMUJaM TOJb30BAaHUS XHMUYECKOM TMOCYIOM M  J1abopaTopHBIM
o0OpyJOBaHHEM, a TaKXe MpaBWIaM OOpaIleHUs C BEIIECTBAMM B COOTBETCTBUU C
MHCTPYKLHUSMU 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OTBITOB MO MOIy4EHHUIO U
COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJA M KHUCIOPOJA), NPUTOTOBJICHUIO
pPacTBOPOB C OMPEIEIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATh
U NPOBOJUTH XUMUYECKUE HKCIEPHUMEHTHI 110 PacO3HABAHUIO PACTBOPOB ILEIOYEN U
KHCJIOT C MOMOIIBIO MHANKATOPOB (JIakMYC, (heHON(TaIeHH, METUIIOPAHK U JpYyTrHe).
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K xonmy obydenus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX MOHITHH: XUMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHHS, XMMHUYECKas pEeaKius, XUMUYECKas
CBsI3b, TETUIOBOUM IPQPEKT peakiuu, MOJb, MOJSPHBI 00BEM, PacTBOp, AIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs] JUCCOLMALUSA, PEaKUUU HOHHOTO oOMeHa,
KaTtaiu3aTop, XHMHYECKOE€ paBHOBecHE, OOpaTUMble U HEOOpaTHMBIE PEaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENILHBIE ~ PEAKIUU,  OKHUCJIHUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHUE M BOCCTaHOBJIEHUE, aUIOTponusi, amM(pOTEPHOCTb, XHMHUYECKasi CBS3b
(koBasieHTHAsl, WOHHAs, MeETaJUIMYecKas), KpHUCTaUTMYecKas pemérka, KOppo3us
METaJUIOB, CIUIAaBbI, CKOPOCTh XWMHMUYECKOW PpEaKIUH, TPENeIbHO JIOTyCTUMAs
koHueHtpamus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHSATUH W TPUMEHSATH ITH
TIOHSTHUS MPU OTMIMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHHs (OPMyJ BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUH;

OTNPeNeNsATh BAJICHTHOCTh M CTETNEHb OKUCIEHUS XHMHYECKHX DJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOTO COCTaBa, MPUHAAJIECKHOCTh BELIECTB K OMIPEACIEHHOMY
KJIaccy coeauHeHu# 1o (opmysnam, BUJ XMUMHUYECKOW CBS3M (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKasi)) B HEOPTaHWYECKUX COCAMHEHHSIX, 3aps] HOHA 10 XUMHUYECKOMH
(dbopmyre, XxapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUUECKUX COEAMHEHUU, THI
KPUCTAJUTMYECKOM PEeIIETKN KOHKPETHOTO BEUIECTBA;

packpsiBaTh cMmbica [lepuoauueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTpUPOBATH
€ro MoHMMaHHE: ONHUCHIBATh U XapakTepu3oBaTh TabnuuHyio dGopmy Ilepuoanueckoit
CUCTeMbl XHMHYECKHUX OHJIEMEHTOB: pa3iuyaTh MHOHATUS «TJIaBHasg mnoArpynna (A-
rpynmna)» u «mob6ouHas moxarpymnma (b-rpymma)», Mambie W OOJIbIIME TEPUOIBI,
COOTHOCHUTbH 0003HAUEHUs1, KOTOPbIE UMEIOTCS B IEPUOANUYECKOM TabIuIle, C YUCIOBBIMU
XapaKTepUCTUKaMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjapa,
oOl1ee 4nciIo AMEKTPOHOB U paclpe/elieHue UX IO AIEKTPOHHBIM CIIOSIM), OOBACHATH
oOuue 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB JJIEMEHTOB U HMX COCIMHEHUN B
npezaesiax MajablX IEPUOIOB U TJIABHBIX NOATPYII C YYETOM CTPOECHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (MO YUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKUUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTENIEHEH OKUCIEHUSI XUMUYECKIX AJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME W CHeu(HUUEecCKhe XUMHUYECKHE CBOMCTBA
MPOCTBIX U CIOXHBIX BEUIECTB, MOATBEPAKAAsl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPaBHEHHUSI SJEKTPOJUTHUECKOM TUCCOIMAIMU KUCIIOT, LIEI0Yer U COJel,
MIOJIHBIE W COKpAIIEHHBIE YPAaBHEHUSI PEaKIuii HOHHOTO OOMEHa, YpaBHEHUsI PEeaKIui,
MOATBEPXKIAIOIINX CYLIECTBOBAaHUE TEHETHMYECKOW CBSI3UW MEXIY BElEeCTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanmaHca ITUX PEaKIuii;
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MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX CTPOEHHUSA, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHbIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA M0 POpMyJie COCTMHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEAKIUU;

coOmolaTh MpaBWiIa TIOJb30BAaHUS XUMUYECKOW TMOCYIOM U JIabOpaToOpHBIM
000opyIOoBaHHEM, a TaKKe IpaBuja OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO TAO0OPATOPHBIX XUMHUYECKUX OTBITOB MO MOJIYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIONINE KAYECTBEHHBINH COCTAaB Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM TyTEM XJIOpUA-, Opomua-, uoaua-, kKapoboHat-, docdar-,
CWJIMKAT-, Ccylb(aT-, THAPOKCHUI-MOHBI, KATHOHHl AMMOHHS M HOHBI M3yYEHHBIX
METAaJIJIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB;
MIPUMEHSTh OCHOBHBIC OIEpAIlMy MBICIUTEIBHONW NIEATETbHOCTH — aHaJUu3 U CHHTE3,
cpaBHEHHE, 0000IIeHNe, CHCTeMaTH3allui0, BBIIBIEHHWE MPUYWHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIHM, €CTECTBEHHO-
Hay4HBIC METO/IbI IO3HAHUS — HAOIO/IeHNEe, I3MEPEHUE, MOJICIIUPOBAHUE, DKCTIEPUMEHT
(peanbHBINA U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnuecTBo yacoB
Ne HaumenoBaHue pa3ieioB u TeM DJIeKTPOHHBIE (HHU(PPOBHIE)
KouTtpoabnbie IIpakTnyeckue
n/n MPOrpaMMbI Beero 00pa3oBaTeIbHBIE PEeCYPCHI
padoThI padoThI
Paznean 1. llepponayajibHble XUMHYeCKHE TTOHSTHS
X — 0.
1.1 ecifé/l:;oml;?{i:?r? ;Ilf”f;zeCKoﬁ 5 2 bubmotexa IOK
) P https://m.edsoo.ru/7f41837c
JIEATEILHOCTH Y€eIoBEKa
bubaunoreka [JOK
1.2 B 15 1
CUIECTRA 1 XUMIiceidte peakint https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BakHeiinme npeacTaBuTe/ M HEOPraHHYECKUX BEIIECTB
21 Boznyx. Kucnopoa. ITonsitie 06 6 bubaunorexa [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
bubanoreka [JOK
2.2 B 1 8 1
OHOPOA-IOHATHE O KuCIIOTax 1 ComxX https://m.edsoo.ru/7f41837c
93 Bona. PactBopsl. [Tonsitre 00 5 1 1 bubaunoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCHl HEOPTaHUIECKIX 1 1 1 bubnuoreka I[JOK
' COEMHEHUM https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 30
Pa3nen 3. Ilepuonuueckuii 3akon u [lepunoanyeckas cucreMa xumudyeckux 3aeMenToB JI. U. MenneneeBa. CTpoeHue aToMoB. XUMHYecKasi CBAA3b.
OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIui
Ilepnoauueckuii 3akoH U
31 [epromudaeckas cucTeMa XUMHYECKAX 7 Bbubnnoreka [TOK
‘ snementos JI. . Menpeneesa. https://m.edsoo.ru/7f41837c
CrtpoeHune atoma
3.9 Xumngeckast cBsi3b. OKHCIUTENBHO- 3 1 Bubmmotexa LIOK
' BOCCTAHOBHUTENBHBIE PEAKITUH https://m.edsoo.ru/7f41837c
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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

Bbubnunoreka [JOK

Hroro o paszerty 1 https://m.eds00.ru/7f41837¢
IToTopenue tems! Ilepuoauueckuii 3axon .M. 3 bubanorexa [JOK
Menneneesa. https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68

[MPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TEM (uudpoBbie)
KouTtpoabnbie IIpakTnyeckue
n/m MPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. BemecTBo 1 XMMH4YeCKHe peaKIuH
[ToBTOpenue u yriryoneHue 3HaHUH bubanorexa [JOK
1.1 5 1
OCHOBHBIX pa3ielioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bubmuoreka [TOK
' peakuuii https://m.edsoo.ru/7f41a636
DNEeKTPONUTHYECKAs TUCCOITUAITHSI. bubaunoreka [JOK
13 8 1 1
XUMHUYECKHE PEaKIi B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Paznen 2. HemeTa/Jibl M UX COeTHHEHHSI
21 OO01as XxapaKTepuCTHKa XUMHIECKUX 4 1 bubauoreka [JOK
' anementoB VIIA-rpymmbl. ['anoreHsrn https://m.edsoo.ru/7f41a636
o | oo 6
' TPYIHIBL 6P https://m.edsoo.ru/7f41a636
COETUHEHUsI
s | e o : L mmos o
. JIEeMEHTOB V A-TpYIIIIBL. T U UX
byl ’ P https://m.edsoo.ru/7f41a636
COETUHEHUsI
‘ TIeM HTU " TPYIIIBL. S TICPOI 1 https://m.edsoo.ru/7f41a636
KPEMHHIA ¥ X COSTUHCHHUS
Uroro no pazneny 25
Paszgen 3. MeTalsibl M MX COCANHEHUS
Bbubnuoreka [TOK
3.1 06 i 4
e CBOHCTRA METATIoB https://m.edsoo.ru/7f41a636
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Bubnunoreka [JOK

3.2 Baskneinme MeTamibl 1 UX COETUHEHHS 16 https://m.eds00.ru/7f41a636
Hroro no pazueny 20
Pasznen 4. Xumusi 1 OKpykaomas cpeaa

a1 B 3 Bbubaunoreka [JOK
. eIECTBA U MaTEPUAIIbl B )KU3HH YEITOBEKA https://m.eds00.ru/7f41a636
Hroro no pazueny 3
p 1 bubaunoreka [JOK

C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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INOYPOYHOE IIJTAHUPOBAHUE

8 KJIACC
N KosmyecTBO YacoB Nara DJieKTpoHHBIE MH(POBHIE
, Tema ypoxa Kontpoabnsie | IIpakTnueckue oGpa3zoBaTeJbHbIE
n/n Bcero HM3y4YeHHA
padoTsl padoTsl pecypcbl

1 IIpenmer xumun. Posb XuMuu B )KU3HU 1 409 Bbubaunoreka [JOK
yesoBeka. Tesa u BenecTsa ' https://m.edsoo.ru/ff0d210c

bubaunoreka [JOK

2 I1 1 4.09

OHATHE O METOJIaX MO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227e

. Hp6aKTI/I‘IeCKaH pa6oTa Ne é «IIpaBuna paboThI B . oo Butmorexa LOK
fIA90PATOPHH M MPHEME! ODPAIEHN ¢ ' https://m.edsoo.ru/ff0d23dc
71200paTOPHBIM 000PYIOBAaHUEM)

4 Yucteie BemecTBa U cMecu. CrocoOb! 1 11.09 bubaunoreka [JOK
paszenenus cMeceit ' https://m.edsoo.ru/ff0d26ca
[pakrrueckas padora Ne 2 «Pa3nenenue cmeceit bubaunorexa [JOK

5 N 1 18.09
(Ha MpUMeEpE OYKMCTKU TOBAPEHHOMN COJIHN)» https://m.edsoo.ru/ff0d28c8

bubanoreka [JOK

6 A 1 18.09

TOMBLH MOCIYIBL https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE DIIEMEHTHI. 3HAKH (CHMBOJIBI) 1 2509 bubmuoreka IIOK
XUMHUUYECKUX DJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

bub OK

8 [IpocTbie U COXKHBIE BELIECTBA 1 25.09 htPtIp::jI/OnTSSCI)_E).ru /ff0d2a6c

bubamnoreka [JOK

9 A - 1 2.10

TOMHOTMOICKYIHIPHOS yreHHe https://m.edsoo.ru/ff0d2d50

10 | Xemmwrconss fopasoa, Burmmoon sz ) 210 | Bubmorera LOK

YT ' https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DIIEMEHTOB
OrtHocuTenbHasS aToMHas Macca. OTHOCHUTEITbHAS Bbubnuoreka [TOK

11 1 16.10
MOJIEKYIIIpHast Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas oI XUMHYECKOTO JIEMEHTA B 1 16.10 Bbubnuoreka [TOK

COEIMHEHNN

https://m.edsoo.ru/ff0d350c



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Bbubaunoreka [JOK

13 K . Mone. M 23.10
OJIMYECTBO BeriecTBa. Monb. MosspHas Macca https://m.edsoo.ru/ff0d5230
14 ®duzndeckre U XUMUYCCKUE SBIICHHUS. 23.10 bubaunoreka [JOK
XuMUUecKas peaxiust ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBUs MPOTEKAHU XUMUYECKUX 30.10 bubanorexa [JOK
peaximit ' https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEeHUsI MacChl BEIIECTB. 30.10 Bbubmuoreka [IOK
XUMHUYECKUE YPaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Boeruncnenus KoaudecTBa, MacChl BEIIECTBA 110 bubaunoreka [JOK
17 N 6.11
YPABHEHUSAM XMUMHUYECKHX PEaKIHit https://m.edsoo.ru/ff0d5708
K N
16| (coommenn, pesomenma, oot pu | Buomores LOK
" P ’ HHEHIA, ' https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — y4EHBIN-PHIMKIIONEANCT. 13.11 bubnuoteka LIOK
O060011IeHHE U CHCTEeMATH3AIUS 3HAHUI ' https://m.edsoo.ru/ff0d40c4
20 Konrponbhas padora Nel o teme «Bermecra u 1311 bubaunorexa [JOK
XUMHUYECKHE PEAKITUM» ' https://m.edsoo.ru/ff0d4290
21| Knenopon— snovenn n pocroe st grag | Bnmorera LOK
pol P B ' ' https://m.edsoo.ru/ff0d448e
O30H
p | ———— piy | Browors oK
KHCIIOPOA TP OKHCICHIA, TOPEHHC). ' https://m.edsoo.ru/ff0d4614
[NonsTHE 00 OKCHAAX
93 CrniocoObI MoTy4eHus: KUCI0po/ia B 1abopaTtopuu 412 bubnunorexa [JOK
1 IpOoMBIIeHHOCTH. [IpuMeHerne Kucaopoa ' https://m.edsoo.ru/ff0d497a
26| none o epwoammecRon spAmeI, 5150 41 | Bromomea IOK
P P ’ ' https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUYECKUX PEAKIHAX
TormnmmBo (He(Th, yroib U MeTaH). 3arpsi3HEHUE Bbubmmorexa [IOK
25 11.12
BO3.yXa, CIIOCOOBI €0 TPEIOTBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
[paxrudeckas padora Ne 3 mo Teme Butmotexa LIOK
26 «IlonyueHne u COOMpaHUE KUCIOPO/Ia, H3YICHUE 11.12

€ro CBOHCTBY

https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
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BOI[OpOI[ — DJICMCHT U IPOCTOC BEUICCTBO.

Bbubaunoreka [JOK

27 18.12
HaxoxxneHue B mpupose https://m.edsoo.ru/ff0d4dd0
28 du3nuecKre U XUMUYECKUE CBOMCTBA BOJIOPOAA. 18.12 bubanorexa [JOK
[pumMeneHne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubaunoreka [JOK
29 IToHsiTHE O KUCIOTAX U COMSAX 25.12 https://m.eds00.ru/ff0d50d2
bubaunoreka [JOK
25.12
30 CriocoObI TTOy4YeHHsT BOIOPO/Ia B Ta0OpaTOPUU 5 https://m. edsoo.ru/ff0d4ddo
II 6ora Ne 4
31 «I?I?)im:;;iajl 1226(:21{“6 Blz)o sel(\)/[ea H3y4YCHHE 15.01 Bubmoreica LIOK
yqu P Flopoz, 3y ' https://m.edsoo.ru/ff0d4f42
€ro CBOMCTB»
. .. bubmuoreka [IOK
32 MonnsipHblit 00bEM Ta30B. 3aK0H ABOrapo 15.01 htts://m.eds0o.ru/ff0d542e
. Brruncnenns 00bpéma, KoIJ:quCTBa BEILIECTBA 2201 Butmmorexa LIOK
rasa o e.:_ro H3BECTHOMY KOJIHYECTBY BEII[ECTBA . https://m. edsoo.ru/ff0d55a0
WM 00bEMY
" Bbruncienust 00bEMOB Ta30B 6nouypaBHeHmo 2201 BuGmiorexa LIOK
peakuuu Héul OCHOBE 3aKOHa 00BEMHBIX . https://m.edsoo.ru/ff0d5708
OTHOIICHHI Ta30B
. bubanoreka [JOK
35 dusnyecKkrue U XMMUYECKUE CBOMCTBA BOBI 29.01 https://m. edso0.ru/ff0d587a
36 CocraB ocHoBaHuii. [ToHsiTHE 00 MHIAMKATOPAX 29.01 lr?ﬁ?:?ﬁfii?ﬁ/ 005962
| e e
HICHACKIIIICHILIC PACTBOPEL. i Aot ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpPE
3 | dipmeroanesne pacrsopes s npegensoi sp | Bumomsa OK
P N . p p e ' https://m.edsoo.ru/ff0d5eba
MACCOBO JI0JIeH PaCTBOPEHHOTO BEIIECTBA»
39 Kontponsnas padora Ne2 mo teme «Kucmopoz. 12.02 Bbubmmorexa [IOK
Bonopon. Bona» ' https://m.edsoo.ru/ff0d6342
40 OKCHIIBL: cOCTaB, KITaCCU(PHUKAIINS, 12.02 bubnuoreka [TOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA

Bbubaunoreka [JOK

41 26.02
KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUS: COCTaB, KJIaCCH(HKAIIN, 26.02 bubmoreka [TOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d67ca
43 [Nony4yeHre M XUMHYECKHE CBOWCTBA OCHOBAHHI 5.03 bubamorexa LIOK
v ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiaccupukarms, bubaunoreka [JOK
44 5.03
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
bubaunoreka [JOK
4 I1 i 12.
5 OJIydeHHUe Y XMMHUYECKHEe CBOMCTBA KHCIIOT 03 https://m.edsoo.ru/ffodfee?
Comnu (cpeaHue): HOMEHKIATYpa, CIIOCOObI Bubmuoreka [IOK
46 . 12.03
TIOJTY4CHUsI, XUMHUUYECKHE CBOHCTBA https://m.edsoo.ru/00ad9474
I1 ° 6. P
“ KpaKTquCKaﬂ pabota Ne 6. Perienue 5 1003 BuGmiorexa LIOK
OKCIICPUMECHTAJIBHBIX 3a7a4 IO TEME i( CHOBHBIC . https://m_edsoo_ru/OOad9b7c
KJIaCChl HEOPTAHUYECKUX COEAMHEHUIDY
I'eneTrueckast cBA3b MEXKAY KilaccaMu bubanoreka [JOK
48 N 19.03
HEOPTaHWYECKUX COCTUHECHHI https://m.edsoo.ru/00ad9a50
. bubanoreka [JOK
49 O00011eHre 1 CHCTEMAaTH3aUsI 3HAHUN 26.03 https://m.edsoo.ru/00ad9ch2
Konrponbhas padora Ne3 1o reme "OCHOBHbIE bubnunoreka [JOK
50 . 26.03
KJTACChI HEOPTAHUUYECKUX COETNHEHHH" https://m.edsoo.ru/00ad9ela
e
' byl s ' https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
o | e
o ' https://m.edsoo.ru/00ada52c
MenpneneeBa
Bubmmorexa IIOK
53 I1 16.04
CPUOMBL, TPYIIILL, HOATPYIIIb! https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX SiEp. 16.04 Bbubmmorexa [IOK

Wzotoms!

https://m.edsoo.ru/00ada342
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o | G | poa | Do Ox
STCMERTOR 1ICPHOMTICCROM cHLTe T ' https://m.edsoo.ru/00ada6bc
Memnpeneena

- XapaKTepI/ICTI/II;_[a ngnqecxor? 3neMeHTa)1 HC;/I €ro . ya01 Bu6morexa LIOK
nonoxxenuto B [lepuoanueckoii cucreme J1. U. . https://m.edsoo.ru/00adag24
Memnpeneena
3uavenue [lepnouueckoro 3akoHa st

bubaunoreka [JOK

7 O UM 1 .04

5 pa3BI/ITI/I$I ?ayKH W TIPaKTuKy. [] eHJieTIeeB 30.0 https://m.edsoo.ru/00adag6e
— y4€HBIH, Meaaror U rpaxaaHuH

58 DNEeKTPOOTPUIIATENHHOCTH ATOMOB XUMUYECKUX 1 30.04 Bubmuoreka [IOK
3IIEMEHTOB ' https://m.edsoo.ru/00adaab8

bubaunoreka [JOK
51 1 7.

59 QAL XUMIHCCKAZ CBAD 05 https://m.edsoo.ru/00adac34

bubaunoreka [JOK

60 KoBaneHTHas nonsgpHas XUMHUYECKas CBSA3b 1 7.05 https:/m.edsoo.ru/00adaab8

bubanoreka [JOK

61 KoBasneHTHast HENONSIPHAS XUMUYECKasl CBSI3b 1 14.05 https://m.edsoo.ru/00adaab

bubanoreka [JOK

62 Crements oKHceHIA 1 14.05 https://m.edsoo.ru/00adae28

bubanoreka [JOK

63 OKHUCIHUTENFHO-BOCCTAHOBHUTEINLHBIC PEAKIMU 1 21.05 https://m.eds00.ru/00adb076

bubanoreka [JOK

64 OKHCITUTEIN ¥ BOCCTAHOBUTEIIN 1 21.05 https://m.eds00.ru/00adb076

65 Konrponbnas padora Ned o teme «CtpoeHue 1 98.05 bubnunorexa [JOK
aToMa. XUMHUIECKas CBSI3bY ' https://m.edsoo.ru/00adb486

. Bubmmorexa IIOK

66 O0001ICHE U CUCTEMAaTU3AIHS 3HAHUI 1 28.05 https://m. eds00.ru/00adb33c

67 O0001IICHIE U CUCTEMATU3AIHS 3HAHUI 1 4.06 ]r?tptlg::jllonf.egsi?}:/ 00ad9ch?

68 Q000111eHNE U CUCTEMATU3AIMS 3HAHUI 1 4.06 ]r?tptlgz:jllonf.egscli)?’ﬁ/ £0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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9 KJIACC

KoandecTBo 4acoB

DJIeKTPOHHBIE H(POBLIE

Ne Hdara
Tema ypoxa Kontpoabubie | IIpakTuyeckue oGpa3zoBaTeJbHbIE
n/n Bcero HM3y4YeHHA
padoTsI padoTsl pecypcbl
II i LI
I | cncrew xuvmsecran sneverron 1L 1. : 400 | bromorema LOK
o ' https://m.edsoo.ru/00adb59e
Menpeneena
3 N
R 3 s | Bubmoms LIOK
PBRX TP ' https://m.edso0.ru/00adb6b6
MEPUOIOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 11.09 bubnuoteka LIOK
HEOPTaHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
BubI XUMUYECKOM CBSA3H U THIIBI bubaunoreka [JOK
4 < 1 11.09
KPUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Konrponbhas padora Nel 1o teme
5 «IloBTOpeHue u yriyoneHue 3HaHui 1 1 18.09
OCHOBHBIX pa3JIeIoB Kypca 8 Kiiacca»
Knaccudukanms XuMHIeCKUX peakiui mno bubaunorexa [JOK
6 1 18.09
Pa3TUYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
, Ezmmz Z cgo;;ozm XI/IMI/ILIeeCeK(Z)I/I e}:eaKLU/H/I. . ’e 06 BuGmiorexa LIOK
FATHE O TOMOTCHHBIX I TETEPOreHHAX ' https://m.edsoo.ru/00adbe9a
peakuusix
[oHsTHE O XUMUYIECKOM PAaBHOBECHH.
@DakTOpHl, BIUSAIOIIUE HA CKOPOCTh bubnuoreka [IOK
8 . 1 25.09
XUMHYECKOM PEakiiy 1 TOIOKEHIE https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PABHOBECHS
357() OK
9 OKHCIUTENTHHO-BOCCTAHOBUTEIbHBIC PEAKIINU 1 2.10 htPtIp::jI/Or;.e;;sg).ru /00adcade
10 Teopus IIEKTPOIUTHYECKON JUCCOIHAIIHH. 1 510 Bubnnoreka [TOK
CuibHBIE U CITa0bIe SIIEKTPOITUTHI ' https://m.edsoo.ru/00adcd68
357() OK
11 HoHHbIe ypaBHEHUS peaKIuit 1 16.10 HomoTexa [

https://m.edsoo.ru/00add448
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XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUH

Bubaunoreka [JOK

12 B cpere HpeI[CTaBJ'IeuH it 00 16.10 https://m.edsoo.ru/00add5d8
JIEKTPOIUTHYECKOMN TUCCOIMAIHH
X o o
PEICTARICIMH 03 JMEKTPOL eeKo ' https://m.edsoo.ru/00add8hb2
JIACCOIHAITH
. bubaunoreka [JOK
14 [ToHsiTHE O TUAPONH3E COTICH 23.10 https://m.edsoo.ru/00add9d4
Bbubaunoreka [JOK
1 i Nl
5 O0001ICHNE ¥ CUCTEMAaTH3aIMs 3HAHUHA 30.10 https://m.eds0o.ru/00addd12
16 [pakriueckas padora Ne 1. «Pemienne 30.10 bubanoreka [JOK
SKCTIEPUMEHTANIBHBIX 3a[a9» ' https://m.edsoo.ru/00addbfa
11| o oo gip | Dumorer LOK
P AHCCOLHALIT. ' https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKLIUU B pACTBOPAX»
OO01as XxapaKTepuCTHKa TaJIOreHOB. bubaunorexa [JOK
18 . 6.11
XUMHUYECKHE CBOWCTBA Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
o | oo Com e s | Do ox
NIMITICCITC CROMETRA, HOMYHEHHE, ' https://m.edsoo.ru/00ade104
[IpUMEHEHHE
R I ;31 | Bubmorea LOK
N i - 1Y ' https://m.edsoo.ru/00ade348
CBOMCTBY
51| pensi,com ot 3 pareson s 2711 | BubmorealOK
peaituti, s P A ' https://m.edsoo.ru/00ade488
n30BITKE
OO6mras xapakTepucTrka eMeHToB VIA- bubnuoreka [IOK
22 27.11
TPYIIITBI https://m.edsoo.ru/00ade64a
5| e b o
XOAACHAE CEBl | f[HH HHI B ' https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHE CBOMCTBA CepPhI
24 CepoBonopo, cTpoeHue, pusmaeckne u 412 Bbubmmorexa [IOK

XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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OKCI/IZ[BI CCPHI. CepHa;I KuUcCJjiora, (1)PI3I/I‘I€CKI/IC

Bbubaunoreka [JOK

25 11.12
U XMMHUYECKHE CBOWCTBA, IPUMEHEHNUE https://m.edsoo.ru/00adea28
XUMHUUYECKUE PEaKIIHH, JeKAIIUe B OCHOBE

26 MIPOMBIIIIEHHOT'O CIT0co0a MOTydeHHs 11.12 bubanorexa [JOK
CEPHOM KUCITOTh. XUMHUYECKOE 3arps3HEHHE ' https://m.edsoo.ru/00adec8a
OKpYKaroliei cpe/ibl COSTUHEHUSIMH CEpPbI
Brruncnenue MaccoBoi 10U BBIXOJA bubaunoreka [JOK

27 18.12
MPOJAYKTa PEaKIUH https://m.edsoo.ru/00adec8a

25| ooy Avor, peomposrpanemme » npHpose 1810 | Bromore LOK
FPYHHbL » pactipoctp '© B HPHPOAE, ' https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUUYECKHE CBOWCTBA
AMMHUaK, ero pU3UUECKHe U XUMHUUCCKUE bubaunoreka [JOK

29 . 25.12
CBOJCTBA, MOIy4YCHUE U IPUMCHEHHE https://m.edsoo.ru/00adf004

0| dlonyuemm i, wyrens o p51p | BumoreaLOK

2 > 1YH ' https:/m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas kuciota, e€ GuU3nuecKue u 15.01 bubnunorexa [JOK
XHUMHYECKHE CBOHCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS

32 B KQU€CTBE MUHEPAJIbHBIX YIOOPEHHUIA. 15.01 bubaunorexa [JOK
XUMHUYECKOE 3arpsA3HEHNE OKPYKaroIeit ' https://m.edsoo.ru/00adf518
cpelpl COSIUHEHUSIMH a30Ta

33 (l)(;cq())oz. q? Ki Hﬂe(focg) - Iif)oiq)opm 22.01 BuGamorexa LIOK
K JUI 14, (PHSMHCCKHE H XHMITIECKH ' https://m.edsoo.ru/00adf68a
CBOIICTBA, MOITy4EHHE

34| someptoman sibGpont arprovene por | Bubmorem LOK

P . yROOP - 24P ' https://m.edsoo.ru/00adfc20
npupoaHo# cpeanl hochaTamu
Yrnepon, paclipoCTpaHEHUE B IPUPOJE, bubnuoreka [IOK

35 . 29.01
(bu3HIECKHEe U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxcunsl yriepoma, ux pusndeckue u 99.01 Bbubmmorexa [IOK

XUMHUYECKHE CBOMCTBA. DKOJIOIHUECKHE

https://m.edsoo.ru/00adfebe
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MIPOOJIEMEI, CBSI3aHHBIE C OKCHIIOM YTIIepoa
(v)

37 YronbHas KUCTIO0Ta U e€ COTU 5.02 bubamorexa LIOK
' https://m.edsoo.ru/00ae006¢
I1 6ora Ne 4
% | Tlorysene yroerenoro rasa. sop | DdmoremIOK
i 7 ) Y ' https://m.edsoo.ru/00ae027¢e
KauecTBeHHas peakius Ha KapOOHAT-HOH
[epBoHauanbHBIE MOHATHS 00 OPraHUYECKUX bubanoreka [JOK
39 12.02
BEIIECTBAX KaK O COCAUHEHHSX yriepoaa https://m.edsoo.ru/00ae054e
bubaunoreka [JOK
40 K i 12.02
PEMEH H EL0 COCIMHGHI https://m.edsoo.ru/00ae080a
1| e s o 202 | BrbmoremLOK
bt ! ' https://m.edso0.ru/00ae0bf2
«BaxkHel1e HeMeTaIbl U UX COCAUHCHU S
42 KonTposbHas padora Ne3 o Teme 26.02 bubaunorexa [JOK
«BaxkHei1re HEMETAIIBI M UX COEIMHEHHUS ' https://m.edsoo.ru/00ae0e18
OO01as XxapaKTepuCTHKa XUMHIECKUX
3JIEMEHTOB — METAJJIOB. MeTainyeckast bubanoreka [JOK
43 5.03
CBSI3b U METAJUTHUYCCKAsT KPUCTAIUTHYCCKAST https://m.edsoo.ru/00ae103e
pewérka. duznueckue CBOWCTBAa METANIOB
1| Srenmporsmmmersa po s sg3 | DamoromLOK
P DAL HAtp ' https://m.edsoo.ru/00ae1156
METaJlIOB
O61u1re crroco0B! MOMYIEHUSI METAIIIOB.
CruraBsl. Beranciienus mo ypaBHEHHAM bubnuoreka [IOK
45 . 12.03
XUMHUYECKHUX PEaKIHii, €CITi OJWH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COMEPIKUT MIPUMECH
Bubmmorexa IIOK
46 [oHsiTHE O KOPPO3UH METAILIIOB 12.03 https://m.eds00.ru/00ae1278
Bbubnuoreka [TOK
47 19.03
Illenorie MeTame! https://m.edsoo.ru/00ae14b2
bub. OK
48 OKCHIBI U TUAPOKCHIBI HATPHUS U KaJIUS 19.03 nommorexa I

https://m.edsoo.ru/00ae14b2
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HICHO‘IH03CMCJILHBIC METaJJIbI — KEU'II)III/II7[ u

Bbubaunoreka [JOK

4 26.
o Mar"ui 6.03 https://m.edsoo.ru/00ae15e8
. Bubmoreka [TOK
50 Bakuelime coe qUHEHNS KaJIbIUs 26.03 https://m.eds0o.ru/00ae15e8
51 O06001IeHre U CHCTEMAaTU3aIHs 3HAHHUH 2.04
.. .. bubmoreka [IOK
52 JK€cTrocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs 2.04 hitps://m.eds00.ru/00ae1886
[Ipakriueckas padora Ne 6 o Teme bubanoreka [JOK
53 .. .. 16.04
"YK&cTkoCTh BOMBI ¥ METOIBI €€ yeTpaHeH s https://m.edsoo.ru/00aelae8
Bbubaunoreka [JOK
4 7 16.04
> AtoMuHH 6.0 https://m.edsoo.ru/00aelc64
55 AMmdoTepHbIe CBOHCTBA OKCUIA U 93.04 bubaunorexa [JOK
THAPOKCH/IA ' https://m.edsoo.ru/00aelc64
bubaunoreka [JOK
56 XK 23.04
eeso https://m.edsoo.ru/00ae1d86
57 Oxcuapl, ruapokcusl U coiu xenesa (1) u 30.04 bubanoreka [JOK
xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 O0001IeHHE U CUCTEMATU3ALU 3HAHUI 30.04
S I 705 | BubmoreraLIOK
P . A ' https://m.edsoo.ru/00ae3de8
«Ba)kHEHIITHEe METAIIIBI U MX COESAMHEHSD
Bbruncienus mo ypaBHEHUSIM XUMUYECKHX
o p:g}(unj, ecmz c())I[:H u3 peareI;OB JIaH B o BuGmiorexa LIOK
HBOBITKE HIH COACP >1<an TPHMECH. ' https://m.edsoo.ru/00ae1750
BrrurciieHnss MacCOBOM TONIA BEIXOA
MPOYKTA PEaKIIUK
61 O00011eHrEe U CUCTEMATA3ALUS 3HAHUN 14.05
62 KOHTponULHa;I pabora Ned o Teme 14.05
«Ba)kHEHIITNE METAIIIBI U MX COESAMHEHMSDY
63 BemectBa u MaTepuabl B TOBCETHEBHON 21.05 Bubnnoreka [TOK

KHU3HHU YCJIOBCKaA

https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae3f50

64 XUMHUUECKOe 3arps3HEHNEe OKpYyXKaroIen 1 21.05 bubanoreka [JOK
cpepl https://m.edsoo.ru/00ae4270
65 Ponp XxuMum B pemeHun 3K0I0rHIeCKUX 1 28.05 bubanorexa [JOK
npobieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O000mIeHNE 1 1 28.05 bubanorexa [JOK
CHCTEMATH3AIMs 3HAHUH https://m.edsoo.ru/00ae0dOa
OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 66
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBEHBIE MATEPHAJIBI JJIS1 YYEHUKA

1. Xuwmus, 8 xknacc/ 'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A., AKiinoHepHOe
obmectBo «M3marenscTBo «IIpocBernieHne»

2. Xwuwmus, 9 xnace/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKiinoHepHOE
obmectBo «M3marensctBo «IIpocBemnieHmer»

METOANYECKHUE MATEPUAJIBI 1JIsd YUUTEJIA

1. Tabpuensan O.C., Bucko6oiinukoBa H.I1., SlmrykoBa A.B. HacronbHas kHura yauress.
Xumus. 8 kiI.: Meroauueckoe nocooue. — M.: Jlpoda;

2. Xwumwus. 8-9xi. Meroauua.nocoone. BEPTUKAJIb INabpuensa O.C., Kymosa A.B.

3. Berxuii 3aBet. TonkoBas 6ubmus Jlomyxuna 1088ctp-2023 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.kristallikov.net/

https://rosolymp.ru/

http://www.alhimik.ru/
https://him.1sept.ru/

http://www.chemnet.ru/

https://elementy.ru/chemistry
http://n-t.ru/ri/ps/

https://www.himhelp.ru/section23/sectionl/section6/

http://www.hemi.nsu.ru/
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