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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma y4yeOHOro mpeaMera Mo XMMHUH JJi1 7 KIACcCOB COCTaBIIEHA Ha
ocHoBe  DefepanbHOr0  rOCYJAapCTBEHHOTO  00pa3oBaTENbHOIO  CTaHAapTa
OCHOBHOT0 001iero odpa3zoBanus, nporpammsl o xumuu O. C. ['aGpuensna (O.
C. I'abpuensH, 1. B. Akcénona, U. I'. OctpoymoB «IIpumepHas mporpamma Kypca
xumuu s 7 kinaccay — M. : IIpocBemenue, 2021). a Takke Ha OCHOBE
denepanbHOil paboueld mMporpaMmbl BOCIHMTAHUS M € YYETOM KOHUEMLHUHU
npenojaBaHus y4yeOHoro npeaMera «XuMus» B 00pa3oBaTENIbHBIX OpraHU3alMIX
Poccuiickoit @enepannm.

OOHOBIIEHHE WIKOJIBHOIO O00pa3oBaHMs, B TOM YHCIE XUMHUYECKOTO,
HanpaBJICHO Ha CO3JaHUE OINTUMAJbHBIX YCJIOBUH ISl  yAOBIETBOPECHMS
NoTpeOHOCTE KaXJOro Yy4YeHHKa, Mg (OPMUPOBAHUS €ro BCECTOPOHHETO
UHTEepeca, JJIA pPa3BUTUS YEJOBEKa C HOBBIM YPOBHEM CO3HAHUS, AKTUBHO
yYacCTBYIOIIETO B MpeoOpa3oBaHUM MHpPA, CIOCOOHOTO K CaMOOIEHKE U
KpuTHUYeckoMy MblluieHuto. CoepikaHne Kypca XuMUU Kak yueOHOro mpeameTa
dbopmupyetcst, ucxonst U3 oOUX Lenael 00pa3oBaHUsl, BOCIUTAHUS W Pa3BUTHS
JUYHOCTH, BKJIIOYAIOIUX (POPMUPOBAHUE HAYYHBIX B3IJVISAOB HA NPUPOAY U
OOIIECTBO, ILIEHHOCTHBIX  COIIMAJIbHO-3HAUMMBIX  OpPUEHTAlUil, NPUBUTHE
TYMaHHBIX B3IJISJI0OB Ha OKPY’KAIOLIYIO0 1€HCTBUTEIBHOCTb.

XUMUYECKHe 3HaHUSI HEOOXOAMMBI KaXKIOMY YEJIOBEKY, OHU OIpPENEISIOT
palMoHaNbHOE TIOBEJACHHME YEJIOBEKa B OKpYJXKalollel cpelne, HEOOXOIUMBI B
MOBCETHEBHOM kM3HU. [ '1aBHON mpoOaeMoil B NMpenojaBaHUM XUMHUH SBISETCS
Heperpy>KeHHOCTh Kypca OCHOBHOM IHIKOJIbI. PemmuTth 3Ty mpobiiemMy MOXHO C
HIOMOIIIBIO MIPOIEAEBTHUECKOro Kypca. HeobxoaumMocTh €ro BBelEHHUs BbI3BaHA
HECKOJIbKMMHU NTPUYUHAMU:

® CJI0)KHOCTBIO IPOTPaMMHOT0 MaTepHaa;

® COKpalIeHHEM KOJMYECTBA yUeOHBIX YaCOB;

® YMEHBUIEHUE KOJINYECTBA XUMUYECKOT0 IKCIIEPUMEHTA HAa YPOKaX;

® CKaO)KCHHEM 3HAHUH IIKOJBHHUKOB, IOYEPITHYTHIX U3 CPEJCTB MAaCCOBOM
UHpOpMaIUH elE 10 3HAKOMCTBA C MPEAMETOM «XUMUS».

Peaﬂmaum{ InmpeameTa CHOCO6CTByeT IIOBBINICHHUIO MOTHUBAallU1 U MO3HAaBATEIbHOU
AKTHBHOCTH Y4YalllNXCA IIPHU U3YUYCHHHN OCHOBHOI'O KypCa XHNMHUHU.

2



[Ipunoxenne k OOIT OO0
MAOY «COLI Ne 32» Nel6

[IponeneBTHYECKH KypC XUMHUU XOTSI U HOCUT OOIIEKYJIbTYPHBIN XapaKTep U HE
CTaBUT 3aJa4y Mpo(ecCHOHaIbHON NOArOTOBKH 00yUYaroIIUXCs, TEM HE MEHEe
MO3BOJISIET UM OIPEACIIUTHCA C BBIOOPOM Ipoduiisi 00y4eHus B CTapllel HIKOJIE.
Jlist nocTrkeHust 00pa30BaTENbHBIX PE3yJIbTaTOB HA OCHOBE CUCTEMHO-
JEeSATENBHOCTHOTO MOIX0/1a, KOTOPBIN SBISETCA OAHUM U3 OCHOBHBIX MEXaHU3MOB
peanmuzaunu GPI'OC OO0, MOKHO UCTI0JIB30BaTh TEXHOJIOTHUIO IESTEIBHOCTHOTO
merona (TAM) — nenarornyeckuii MHCTpYMEHTApUNA YyUUTENs, CIOCOOCTBYIOIIU I
BKJIFOUEHHUIO YYalINXCA B YUEOHYIO IEATEIbHOCTh HA OCHOBE METO/1a
pedaeKCUBHON caMOOpraHU3aluy JJIsl YCBOCHHUS MTYOOKUX U MPOYHBIX 3HAHUH 1O
OpeIMETY.

Heab yueOHOro npeamera

dopMUpOBaHUE Y yUALTUXCSl YMEHUS BUACTh M IIOHUMATh IEHHOCTh 00pa30BaHMs,
3HAYUMOCTb XMMHUUYECKOI'0 3HAHUS Il Ka)KJI0T0 YE€JI0BEKA HE3aBUCUMO OT €ro
npodeccuoHaIbHOM 1eITeTbHOCTH; YMEHHS pa3innyaTh (aKThl U OLICHKH,
CpPaBHUBATH OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSA3b C KPUTECPUSIMHU OLIEHOK U CBA3b
KPUTEPUEB C OIPEACIICHHON CUCTEMOM IIeHHOCTE!, (hOPMYIUPOBATH U
00OCHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

dopmupoBaHUe Y 00yUJaIONIUXCS [IETOCTHOTO MPEACTABICHHS O MUPE U POJIH
XHMUH B CO3JaHAH COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUS
OOBSICHATH OOBEKTHI M MPOIIECCHI OKPYKAIOIIEH JTeHCTBUTEIIBHOCTH —
MPUPOTHON, COMATBHON, KYJIBTYPHOH, TEXHHUECKOHN CPEIbl, HCIIONB3YS ISl 3TOTO
XUMUYECKHUE 3HAHUS; TPUOOpETeCHUE 00YUYaIOIMMHUCS OIbITa pa3HO00pa3HOM
JESTELHOCTH, TIO3HAHHS W CAMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KITFOYCBBIX
KOMIICTEHTHOCTEH ), IMCIOIINX YHUBEPCAILHOE 3HAUYCHHUE JIUTS Pa3IMYHbIX BUIOB
JCSATEILHOCTH: PEIICHUS PoOIeM, MPUHATHUS PEIICHHIA, TONCKA, aHAIH3a U
00paboTku nHPpOpMaIK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPECHHUIA,
COTPYIHUYECTBA, 0€30MaCHOTO OOPAIICHHS C BEIISCTBAMH B IIOBCEIHEBHOM
KU3HU.

3apaumn yueOHOro nmpeaMera

OO6pa3zoBarenbHbIE:
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(opMHUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA
€CTECTBEHHOHAY4YHON KapTUHBI MUpa; Pa3BuBaromnue:

pa3BUTHE JIUYHOCTHU 00YUAIOUIUXCSI, UX MHTEUIEKTYaJIbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBAaHME, (POPMUPOBAHNE Y HUX TYMAHUCTUUYECKUX OTHOILICHUN U
HKOJIOTMYECKH 1E€CO00pa3HOro MOBEICHUS B OBITY U B TPYJOBOU JI€ATEIBbHOCTH;

BocrmmrarenpHEIE:

-(opmupoBaHre yMeHUI 0€30MacHOTO 00OpalIeHus ¢ BEUIECTBAMH,
UCIIOJIb3YEMBIMU B MMOBCEHEBHOM KM3HU; BbIPAOOTKA MOHUMAHHUS 00I1I€CTBEHHON
NOTPEOHOCTH B PA3BUTHH XUMHUH, a TaKKe (POPMUPOBAHNE OTHOIICHUS K XUMHH
KaK K BO3MOXHOM 00s1acTu Oyyliei npakTHueCKOn JesTeIbHOCTH.

OO0mas xapakTepucTHKa y4eOHOro nmpeamera.

B cooTtBercTBUM C CDC)IGp&J'IBHBIM rocyaapCTBCHHBIM 06paSOBaTeHBHBIM
CTaHAapTOM OCHOBHOTI'O O6HI€FO O6pa?>OBaHI/IH yYdqalnuecsa JOJIKHBI OBJIAJICTh
TaKMMHU ITO3HAaBAaTCIIBHBIMU y‘{e6HI)IMI/I ﬂCﬁCTBI/ISIMI/I, KaK:

yMeHue GopMyIHpPOBATH MPOOJIEMY U TUTIOTESY,

CTAaBUTDH OCJIN U 3a1a4H, CTPOUTDH IINIAHBI JOCTHIKCHUA ueneﬁ H pCIICHUA
IMOCTABJICHHBIX 3a/1a4, IIPOBOAUTDL SKCIICPUMCHT U Ha €I'0 OCHOBC ICJIaThb BBIBOJABI
YMO3AKIIFOUYCHUA, IMTPCACTABIIATD UX U OTCTANBATH CBOIO TOYKY 3PCHUA.

Kpome 3Toro, yuammecs: 1OKHBI OBIAAETh IPUEMAMHU, CBSI3AHHBIMU C
ONPEJICIICHUEM MOHSATHI: OTPAHUYUBATh UX, ONUCHIBATh, XapaKTEPHU30BaTh U
cpaBHUBaTh. Clie10BaTEIbHO, PU U3YYEHUU XMMUM B OCHOBHOM IIKOJIC yYalluecs
JTOJDKHBI OBJIQICTh YU€OHBIMU JICUCTBUSMHU, TTO3BOJISIOIIMMHA UM JIOCTUYh
JUYHOCTHBIX, TPEMETHBIX U METAIIPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

[Ipennaraemast mporpamMma Mo XHMHUH pacKpbIBaeT BKJIAJl y4eOHOTO TIpeIMeTa B
JOCTIKEHUE 1€l OCHOBHOTO 0011ero 00pa30BaHUs U ONPEACIIIeT BAXKHEUIITNE
coJiepKaTelIbHbIE JIUHUU MPEIMETA:

BEIIIECTBO , 3HAHUS O COCTABE M CTPOSHUHU BEIICCTB, X BAXKHEUITNX (HU3UICCKUX H
XUMHUYECKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHU,
4
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XUMHYECKask PEaKIsl — 3HAHUS 00 YCIOBHSX, B KOTOPBIX MPOSIBIIIOTCS
XHUMHUYECKUE CBOMCTBA BEIICCTB, CIIOCO0AX YIPABICHHUS XUMUICCKUMHU
npoleccamu;

MPUMEHEHHUE BEIICCTB — 3HAHUS M OIBIT MPAKTHYECCKOM JIEITCILHOCTH C
BEILIECTBAMHU, KOTOPbIE HAUOOJIEE YaCTO YNOTPEOIIAIOTCS B IOBCEAHEBHOM KU3HH,
IIMPOKO UCIOJIB3YIOTCS B IPOMBIILIEHHOCTH, CEJIbCKOM XO03UCTBE, HA
TPAHCIIOPTE;

SI3BIK XUMHH — CUCTEMa BOKHCHIIINX TOHITUH XUMHH U TEPMUHOB, B KOTOPBIX
OHHM OTUCHIBAIOTCS, HOMEHKJIATypa HEOPraHWYCCKUX BEIICCTB, T. €. UX Ha3BaHUS (B
TOM YHMCJIE ¥ TPUBHAIILHBIC), XUMUYCCKHE (POPMYJIBI H YPaBHEHUS, a TAKKE
IpaBWJIa MepeBoa HHPOPMAIIUK ¢ €CTECTBEHHOTO sI3bIKa Ha SI3bIK XUMHUH U
obOpatHo.

[Tpu oTOGope copepxanusi, KOHKPETUZUPYIOMIETO MPOTrpaMMy, YYHTHIBAJIOCH, YTO
nepes o0uM 00pa3oBaHUEM HE CTOUT 3ajiaua Mpo¢heCCUOHATBLHON TOATOTOBKU
o0OydJaroImXxcs. DTO ONMPECITHIO IIOCTPOCHHUE Kypca KaK OOIIEKYIbTYPHOTO,
HAIPABJICHHOTO, TIPEXKJIC BCEr0 Ha (POPMUPOBAHKE M Pa3BUTHE HHTEpEca K
U3YYCHHIO XMMHUH. YUTEeHAa OCHOBHAS 0COOCHHOCTH IMOAPOCTKOBOTO BO3pacTa —
HAYaJIo TIepexo/ia OT JIETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEPU3YETCS pa3BUTHEM
II03HABATEIILHOM CEpEHI.

Ha »Tane ocHoBHOTO 00111€T0 CpeHEr0 00pa30BaHuUs MPOUCXOIUT BKIFOUCHHE
00y4JaromuXxcs B MPOSKTHYIO U UCCIIEI0BATENBCKYIO I€ITEbHOCTh, OCHOBY
KOTOPO# COCTaBISIOT TAKUE YHUBEPCAJIbHbIC YUEOHbIE JEHCTBUS, KaK YMEHHE
BUJICTh MPOOJIEMBI, CTABUTH BOIIPOCHI, KI1acCU(PUITMPOBATh, HAOIIOATh,
IPOBOAUTH SKCIIEPUMEHT, JI€TIaTh BBIBOJIBI M YMO3AKIIFOUECHHUS, OOBSICHSTH,
JIOKa3bIBaTh, 3aIIMIIATh CBOU UEH, AaBaTh onpeaencHus nousatusam. Croaa xe
OTHOCSITCS] TPUEMBI, CXOJHBIE C ONPEICIICHUEM MTOHSATUI: ONMCAHHUE,
XapaKTEepUCTUKA, Pa3bsICHEHUE, CPaBHEHHE, pa3nnueHre. OopMHUpPOBAHHUE 3TUX
YHUBEPCAIBHBIX YUCOHBIX ICUCTBUI HAUMHACTCS €II¢ B HAYaIbHOU IIKOJIE, a B
Kypc€ XMMUU OCHOBHOM IIKOJIbI IPOUCXOAUT UX PA3BUTHE U COBEPILICHCTBOBAHHUE.
B cBsi3u ¢ 3THM pe3epBHBIC YaChl ITITAHUPYETCS MCIOIb30BaTh HAa (hOpMUpPOBaHUE U
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pa3BUTHE YMEHUU NPOEKTHOM U UCCIIEAOBATENBCKOU NEATEIbHOCTH, YMEHUE
BUJIETh MPOOJIEMBI, I€JIaTh BHIBOJIBI U YMO3aKITIOUEHHUS.

Mecrto npeamera B y4eOHOM IIaHE

CornacHo yTBepkJACHHOMY Y4eOHOMY MJIaHy IIKOJIbI HA U3yUYEHUE
IPONENEBTUYECKOr0 Kypca XUMHUU B 7 Kjlacce OTBeJleH 1 yac B Henento, Bcero — 34
qaca.

COAEPKAHUE OBYYEHUS
[IpenmeT xumun u MeToIbl €€ uzydenus [Ipenmer xumuu. 3HaueHUE XMMUU B
KW3HU COBPEMEHHOTO uenoBeka. Tena u BemectBa. CBOMCTBA BEIIECTB.
IIprMeHeHune BEIIeCTB HAa OCHOBE UX CBOMCTB. SIBIEHUSI, TPOUCXOSIIIUE C
BelecTBaMu. GU3NUYECKUE SIBICHUS 1 XUMUYECKUE peakiuu. BenecTna,
Y4YacTBYIOLIME B PEAKIMU: HCXOJHbIE BEIIECTBA U MPOAYKTHI peakuuu. [Ipu3znaku
XUMHUYECKUX PEaK1ii: '3MEHEHHUE 1[BETA, BBIAICHUE WIN PACTBOPEHHE OCAJIKA,
BBIJICJICHUE T'a3a, BBIICICHNUE WU MTOTJIONIEHNE TEIUIOThI U CBETA, MOSBIICHHUE
3amaxa. Habmronenue u skciepuMeHT B XuMuu. M3yueHue miaMeHu cBeYu u
cnupToBkH. ['unoresa u BeiBoa. OdopmieHne pe3yabTaToB IKCIIEPUMEHTA.
[IpakTuueckas pabora. 3HAKOMCTBO € JJabopaTOpHBIM o0opyaoBaHueM. [IpaBuiia
TEXHUKH 0€30MaCHOCTH MPHU paboTe B KaOWHETE (J1abopaTopun) XUMUHU.
Jemonctparuu. BugeodparmeHTs! u ciaiiasl «kEruner — poamHa XUMUNY.
Konneknus CTekIIHHOW XUMHUYECKOM NOCyAbl. KoJulekus u3nenui u3 artoOMUHUS
U ero ciuiaBoB. [lonydeHue yriekucinoro ra3a u ero B3auMoeCTBUE C
W3BECTKOBOW BOJIOW. B3anmMoaeicTBE pacTBOpA MUILEBOU COAbI C YKCYCHOM
KUCJI0TOM. B3anmonencTeue pacTBOPOB METHOTO KYyIIOPOCA U HAIATBIPHOTO
cnupra. [lomkuranue mepcrsaHoit HuTu. Jlaboparopusie onbITh. M3ydeHue
CTPOEHUS TUIAMEHU CBEYH U CIIUPTOBKH.
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I'masa II. CTpoeHHe BEHIECTB U UX arperatHble cOCTOSIHUA CTPOEHUE BEIIECTB.
Bbpoynogsckoe npmxenue. uddysus. Arombl. Monekysbl. OCHOBHBIE TTOJIOXKEHUS
ATOMHO-MOJIEKYJISIpHOTO yueHus. FoHbI. BelecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. ATperaTHble COCTOSIHHS BelecTB. ['a3pl. KuakocTu.
TBEpable BemecTBa. B3anMHbIe ITepeX0abl MEKY arperaTHbIMU COCTOSTHUSIMU
BEIIlECTBA: BO3TOHKA (CyOauManusi) u Aecyoaumaliusi, KOHJICH AUl U UCTIapeHHUeE,
KpucTajizanus u miasnenue. Jlemoncrpauuu. {uddy3ust nepmanranata Kaausi B
Bojie. CoOupanue npubopa Jij1s oJyuyeHus ra3a 1 npoBepKa ero Ha
repMeTuyHOCTh. Bo3ronka cyxoro jibaa, noja win Hapranuna. JlabopatopHsie
onbIThl. Habntonenue 3a GpOyHOBCKUM JBUKEHUEM (ABUKEHHE YACTHULL TYIIU B
Boze). Auddy3us KoMIOHEHTOB Je3040paHTa B Bo3ayxe. Huddysus caxapa B
BOJE. ATperaTHbl€ COCTOSIHUS BOJIBI.

I'masa III. Cmecu BemiecTB, UX coctaB UncThIe BemecTBa U cMecH. YncTeie
BeIeCTBa U cMecu. ['oMOreHHbIe U reTeporeHHbie cMecu. ['a3000pa3Hbie, KUIKUE
U TBEpbIe cMecH. ['a3oBbie cmecu. Bo3nyx — npupoanas razoBasi cMech. CocTaB
Bo3tyxa. OOBEMHAS 107151 KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIIICHHE 00bEéMa
JTAHHOTO ra3a K 001emMy 00bEMy cmecu. PacuéThl ¢ UCIonb30BaHUEM TTOHSATHS
«00BbEMHAs 1071 KOMIIOHEHTa cMech». MaccoBasi 10Ji1 pacCTBOPEHHOTO BELIECTBA.
IlonsiTHE O KOHLIEHTpAIMU pacTBopa. MaccoBas 10751 paCTBOPEHHOTO BEIIECTBA
KaK OTHOILIEHHE MacChl pACTBOPEHHOI'O BEIIECTBA K Macce pacTBopa. Pacuérsl ¢
UCITOJIb30BAHUEM TTOHATHS «MACCOBAs JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.
[Ipaktuueckas pabora. [Ipurorosnenue pactBopa ¢ onpeneaéHHO MacCoBOU
JOJIEW paCTBOPEHHOIO BeulecTBa. MaccoBas noia npuMmecu. [lonsarue o
TEXHHUYECKOM 00pasiie, 00 OCHOBHOM KOMITIOHEHTE M O puMecu. MaccoBasi 1071
npumecu. Pacu€rsl ¢ CMOIb30BaHUEM MOHATHUSL «MACCOBast 10JIS1 IPUMECH.
JlemoncTparuu. Paznuaasie oOpasmsl Mpamopa. Kosuiekius MuHepaaoB U TOPHBIX
nopoa. Bunaeodparment no o6HapykeHHI0 00bEMHON JOTU KUCIOPOaa B BO3AYXE.
BuneodparmeHnTsl u ciaiiibl MpaMopHbIX apTedakToB. Komekius ObITOBBIX,
KOHJIUTEPCKUX U MEJUUHUHCKUX cMeceil. OOpa3lbl MEIUIIMHCKUX U MTUIIEBBIX
PacTBOPOB C YKa3aHHEM MacCOBOM JIOJIM KOMIIOHEHTa. BuaeopparMeHTs! u
CJTAMIbI M3JICHNI U3 BEIIECTB 0COOOM YUCTOTHI.
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I'naBa IV. ®uznueckue saBnenust B XuMuu HekoTopsie criocoObl pa3aeneHus
cMmecell. Paznenenue cmeceil Ha OCHOBE pa3iuiuil B PU3NYECKUX CBOMCTBAX UX
KoMIioHeHTOB. OTcranBanue U aekanTanus. Lleatpudyruposanue. GunprpoBanue
B JJabopaTopuu, B OBITY U HAa MPOU3BOACTBE. PUIBTPOBAHUE U QUIIBTPAT.
YcranoBka st GUIBTPOBAHUA U MpaBuia padoThl ¢ Hel. bbITOBbIE (DUIBTPHI IS
BOJABL. AfcopO1us. Y CTpoiCTBO NpoTUBOrasa. JucTuiisinus, Wik neperoxHka.
HuctuinupoBanHas Boja u e€ nonydenue. [leperonka nedpru. HedrenpoayKTsl.
[Ipaktuueckas pabora. BolpaimnBanue KpUCTaIIOB COMU (JIOMaITHUN
skcriepuMenT). [lpakTrueckas padota. OuncTka NOBAPEHHOM COJIH.
HemoHcTpanuu. Pasnenenue cMecu NOPOIIKOB Kelie3a U cepbl. OTcTanBaHue U
JEKaHTalus U3BECTKOBOIO MOJIOKA, UJIU B3BECHU Mena B Boze. Pasnenenue BogHOU
CMECH PAaCTUTEIBHOIO Macja ¢ IOMOILBIO JEIUTEIIBHON BOPOHKHU.
HenTpudyrupoBanue (Ha neHTpUdyre Win ¢ MOMOIIBIO BUACO(PparMeHTa).
Komnekmust cnaitiioB OITOBBIX U MPOMBIIUIEHHBIX TPUOOPOB, B KOTOPHIX
npuUMeHsieTcs eHTpudyrupoBanue. Y craHoBKa st GUiIbTpoBaHus U €€ padorta.
Komnexiust 661TOBBIX pUiIbTpoB. AicopOLMs KyKypy3HbIMU MaT0YKaMH MapoB
naxy4ux BerecTs. Kosuieknuus moBs30K U pecnupaTopoB. Y CTaHOBKA IS
HEePEeroHKH XKUAKocTel U e€ paboTa (IoJydeHne AUCTUIIMPOBAHHOM BOJIBI).
Buneodparment «PextudukannonHas KojJoHHa HedrenepepadbaThIBatOIIEero
3aBojia U cxema e€ ycrporctBay. Komnekuus «HedpTs u HeTenpoayKThy.
JIaGopaTopHble onbIThL. DIIOTALIMS CEPBI U3 CMECU C PEUYHBIM IIECKOM.

I'naBa V. CocTtaB BemiecTs.

XUMHUYECKHE 3HAKH U (OpMYJIbl XUMHUECKHE dJIEMEHTHI. BemecTra
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. XUMHUYECKUN 3JIEMEHT Kak
onpeAeaEHHBIA BU AaTOMOB. XHUMHUYECKHUE AJIEMEHTHI B IPUPOIE. DJIEMEHTHbBIN
COCTaB IUIAHETHI 3eMJIsl U €€ Te0JIoruYecKkux ooonouek. [IpocTeie u cnoxxHbIe
BEIECTBA. AJUIOTPOIUSA U aJUIOTPOIHBIE Moau(UKAI. XUMUYECKHUE 3HAKU U
XUMHYeCcKue GOpMysbl. XUMUUYECKUE CUMBOJIBI, UX TIPOU3HOIIICHUE U HA3BAHMUS.
OTUMOJIOTHYECKUE Havalla Ha3BaHUN XUMHYECKUX deMeHTOB. Tabmuia
xumudeckux 3neMenToB J[. M. MenaeneeBa u €€ cTpykTypa: nepuoasl (00JIbIINE |
MaJjbie) U TPyNIbl (TJIaBHBIE U TOOOYHBIE TOATPYIIIEI). OTAEIbHBIC TPYIIIHI
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XUMHYECKUX 3JIEMEHTOB: IIEJIOYHbIE METAJJIbI, FaJOTE€HbI, OJJAarOPOHBIE Ia3bl.
Xumuueckue GopMyibl U GopMysibHbIE eMUHULIBL. KO3 (HULIMEHTHI 1 MHIEKCHI.
WNupopmariusi, KOTOPYO HECYT XUMUYECKUE CUMBOJIBI M (POPMYJIBI.
OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIIpHAst MacCchbl. OTHOCUTENbHAS ATOMHAS
Macca Kak BEJIMYMHA, TOKa3bIBAIOIAsl, BO CKOJIBKO pa3 Macca aToMa JaHHOTO
arieMeHTa OoJibllle MacChl aTOMa BOJopoaa. OTHOCUTENIbHASI MOJIEKYJISIpHAsI Macca
U e€ HaxoxaeHue. MaccoBas 1071 2JIEMEHTA B CIIOKHOM BEILIECTBE.
JlononuutenbHas UHPOpMaLKs, KOTOPYIO HECYT XUMHUYECKHE (POPMYJIbI.
Hemonctpanuu. BuneopparMeHThl U cliaidibl « DIEMEHTHBIN COCTaB
reoJIOTHYECKUX 000s104eK 3eMin». AJIOTponus kKuciopojaa. Monaenu
(mapoctepxHeBbie U CTroapTa—bpurieda) MojieKys pa3IuyHbIX MPOCTHIX U
CIIOKHBIX BemiecTB. Tabauia xumudeckux 3yemeHToB /. 1. Menaeneena
(xopoTKkoneproHklii Bapuant). IHoprperst M. 5. Bepuennyca u JI. 1.
Menpeseena.

I'maBa VI. IIpocTeie BemecTBa MeTaibl.

MerTaibl: XUMUYECKHUE 3JIEMEHTHI U MPOCTHIE BEIIEeCTBA. MeTallIbl U CIUIABhI B
UCTOPHUU YEJIOBEYECTBA: MEIHBIN, OPOH30BBINA U KEJIE3HbIN Beka. 3HaUCHUE
MeTaioB U cruiaBoB. OOmue ¢pusndeckue cBoiictBa MetaiioB. [IpencraBurenu
MetasuioB. JKene3o. TEXHUUECKH YNCTOE U XMMUYECKH YUCTOE Kene30. JKenezo —
OCHOBA COBPEMEHHOM MPOMBIIIEHHOCTH U CEJIbCKOTO X03sicTBa. CIIIaBhI XKene3a:
YyT'yHbI U cTanu. [lepenenbHbli U JIMTEWHBIA YyT'YHbI, UX 3HAYEHHUE. Y TIICPOIUCTas
Y JICTUPOBAHHAs CTajv, UX 3HaueHue. [[IoHsTHe 0 YEPHOU U BETHOW METAJUTyprHH.
Anromunuii. IcTopusi MpOMBIIIIIIEHHOTO TPOU3BOACTBA antoMuHus. [IpuMenenue
AJTIOMHUHHS HA OCHOBE CBOMCTB. 30710TO. POJIb 30710Ta B ICTOPUU YEIOBEYECTBA.
30710TO — METaJll FOBEJIMPOB U 3TAJOH MUPOBBIX AeHer. [IpumeHnenue 305101a Ha
ocHOBE CBOMCTB. OJIOBO, €r0 CBOMCTBA U MPUMEHEHUE. AJUIOTPONUS 0JIOBA: CEPOE
u 6enoe onoBo. «OnoBsHHAs wyMay. Hemetamnsl. [Tonoxenne aneMeHTOB-
HeMmeTaiyioB B Tabnuue 1. . Menneneesa. binaropoansie razsl. AJuioTponus
kuciopoaa. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METAIIIOB U HEMETAJIJIOB.
[IpencraButenu HemeTamwioB. Pocdop U ero auIOTPONHbIE MOIUDUKAIUH.
CpaBHeHue cBOMCTB Oenoro u kpacHoro ochopa. Obmactu npuMeHeHUs
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docdopa. Cepa u o6act €€ mpuMeHeHusl. YTIepo/l, €ro aJNIOTPOITHbIE
Moau(uKauuy (anma3 u rpadur), uX CBOWCTBA U MPUMEHEHUE. A30T, €ro CBOMCTBA
u npuMeHeHue. Jlemonctpauuu. Kosnekuus MeTaaioB U CIJIaBOB.
Buneodparments! u ciaiiibl «MeTauibl ¥ CIUIaBbl B UCTOPUH YETOBEYECTBAY.
Komnexnus «Hyrynsl u ctanuy. BuneodparmenTsl u cinailabl «Xyq05KeCTBEHHbIE
U3JIeNus U3 yyryHa u ctanuy. Kosekuus u3aenuii u3 altoMUHUS U €r0 CIUIaBOB.
BuneodparmenTsl u ciaidjibl «30J10TO0 — MaTepual I0BEIUPOB U MUPOBBIE
nensru». Komnekus uznenuit u3 onosa. Buneodparment «llaguue». Konnexius
HEMETAaJJIOB — MPOCThIX BellecTB. Buaeodparment wiu cnaita «Kucnopog —
BEIIECTBO ropeHus u Abixanus». [lomydenue 6enoro dochopa u u3ydeHue ero
CBOICTB. BuneopparMeHTsl U craiiipl « AJIoTponus yriaepojaa». Moaenu
KPUCTANTMYECKUX PeIIETOK anmasa u rpaduta. Komnekuns « AKTUBUPOBAHHBIN
yroJib U 00JIacTU ero npumMeHeHus». I'openne ceprl u pocdopa. JlabopaTtopHbie
onbIThl. O3HAKOMJICHHE C KOJJIEKIIMEH METAJIIIOB U CIIaBOB. O3HAKOMIICHHE C
KOJUTEKIIMEeH HEMETaJIJIOB.

I'maBa VII. CnoxHble BeliecTBa

BanentHocTh. BaneHTHOCTH KaK CBOMCTBO aTOMOB OJHOTO XMMUYECKOTO 3JIEMEHTA
COEMHSATHCS CO CTPOTO ONPEACIEHHBIM YACIOM aTOMOB JIPYTOr0 XUMHUYECKOTO
AJEMEHTa. DJIEMEHTHI C IOCTOSIHHOW U MIEPEMEHHOM BaJEHTHOCTHIO. BbIBOJ
dbopMyIbl coeMHEeHUs 10 BajJeHTHOCTH. Ha3BaHue coeiMHEeHMsI 0 BaJIEHTHOCTH.
Oxcunpl. Oxcupl 1 crnocod 06pa3oBaHus UX Ha3BaHU. OKCHUIBI MOJIEKYISIPHOTO
¥ HEMOJIEKYJISIPHOTO cTpoeHus. Pos okcumoB B mpupoe. [lapaukoBsiil 3G hexT.
IIpencraBurenu okcuaoB. Boaa, yriekucisiil ra3, okcua kpeMuus(I'V), ux
cBoiicTBa u npuMeHeHue. Kuciaorel. Kuciotel, ux cocraB u KiaccuduKaIus.
Kucnote! oprannueckue u Heopranndeckue. Maaukatopel. Tabnuia
pactBopuMocTu. CoJisiHast U cepHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.
OcHoBanusi. OcHOBaHMsI, UX COCTaB M Ha3BaHud. [ uapokcorpynna. OcHOBaHUS
pacTBopuMbIe (IIEN0YN) U HEpacTBOpUMBbIE. VI3MEeHeHne OKpAaCKU UHIUKATOPOB B
IEJIOYHOU cpefie. | MapoKCuabl HATpUs, Kallusl U KaJlbI[Us, UX CBOMCTBA U
npuMenenue. Conu. Conu, ux coctaB ¥ Ha3BaHUsl. PacTBOpUMOCTH colieil B BOJIE.
Xnopua HaTpus U KapOOHAT KaJblKsl, UX CBOMCTBA U IPUMEHEHUE.

10
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Knaccuduxanus Heopranndeckux Beriects. BemnecTa, ux kinaccuukamus u
MHorooOpa3zue. [IpocTbie BeniecTBa: MeTamibl U HemeTauibl. CI0XKHbIE BEILIECTBA:
OKCH/[IbI, OCHOBaHUs, KUCJIOTHI, coyn. [eMoHcTpannu. Koyekius okcuios.
lNamenune u3Bectu. Bosronka «cyxoro npaa». Komekuus ocHoBanuii. Kosutekuus
KUCIIOT. MI3MeHeHne OKpacku MHAMKATOPOB B LIEJIOYHOM U KUCIOTHOM Cpeaax.
[IpaBuiio pazbaBieHust cepHOM KUCI0Thl. OOYIIMBaHUE OPTraHUYECKUX BEIIECTB U
MaTepuanoB cepHOil kucioToil. Tabnuiia pacTBOPpUMOCTH OCHOBaHUM, KUCIIOT U
cosieit B Boge. Komnekuus coneil. JlabopaTophuble onbIThl. [Iponyckanue
BBIJBIXa€MOT'0 BO3/lyXa Yepe3 U3BECTKOBYIO BoAy. McciienoBanue pacTBOpOB
KHCJIOT MHAUMKaTOpaMH. MccienoBanue pacTBOPOB 1IEJI0YEN HHAUKATOPAMH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE
B IICHHOCTHO-OPHUEHTAIIMOHHOMN c(hepe — YyBCTBO TOPIOCTH 32 POCCUHUCKYIO
XUMHUYECKYIO HAYKY, TYMAaHU3M, OTHOIIEHUE K TPYAY, LEJICYCTPEMIIEHHOCTD;

(1)OpMI/IpOBaHI/IC HECHHOCTH 3J0POBOI'0 U 0e301acHoro 06pa3a JKU3HH, YCBOCHHUC
IMpaBUJI HHANBUAYAJIBHOT'O U KOJIJICKTUBHOI'O 0e301macHoro ITIOBCACHUA B
qp€3BBIqaﬁHBIX CUTyalluAX, YI'POXKAIIUX KU3HU U 3010POBbIO J'IIO,IICIZ;

B TPYZOBOM cpepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

B ITO3HABATEIbHON (KOTHUTHBHOM, HHTEIICKTYAJIbHON) chepe — yMEHHE
YIPaBISATh CBOEH MMO3HABATEIBHOM JIESITEIbHOCTHIO.

(bopMHUpOBaHUE OCHOB PKOJOTUUYECKON KYJIbTYPhI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBILIJIEHUS, PA3BUTUE ONbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOU pe(hIECKCHBHO-OIIEHOYHON U MTPAKTUIECKOH JIesi-
TEJIbHOCTH B )KU3HEHHBIX CUTYALIHUSIX;

MertanpeaMeTHble

11
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YMEHHUE CaMOCTOSATEIBHO ONPEAEIIATH LIEJU CBOEro 00Y4YEeHMsI, CTABUTh U
dbopmynupoBaTh 1151 ce0s HOBBIE 3a7a4M B yu€0e U MO3HaBaTEIbLHON
AesITeNbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOSH TTO3HABATEILHON
NEeSATENbHOCTH; YMEHUE CAMOCTOATENBHO MIIAHUPOBATH yTH TOCTHXKEHUS 1ENIeH, B
TOM YHMCJI€ aIbTEpPHATUBHBIE, OCO3HAHHO BBIOMPATh Hanbosee 3(hPeKTUBHbBIE
CIOCOOBI pelIeHus y4eOHbIX U MO3HABATENbHBIX 33/1a4;

YMEHHUE COOTHOCUTH CBOU JECUCTBHUS C INIAHUPYEMBIMU pe3yJIbTaTaMU,
OCYILIECTBIIATH KOHTPOJIb CBOEH JIESITEIBHOCTH B IIPOLECCE NJOCTUKEHUS
pe3ysbTata, OnpenesaTh CocoObl IEUCTBUM B paMKaX MPEAJIOKEHHBIX YCIOBUN U
TpeOOBaHU, KOPPEKTUPOBATH CBOU JIEUCTBUSI B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYyaLUEeH;

yYMEHHE OIICHUBATh MPABUIILHOCTH BBITIONHEHUS y4eOHOH 3a1aun, COOCTBCHHBIE
BO3MOXXKHOCTH €€ pelIeHus; BIaJieHe OCHOBAMU CAMOKOHTPOJISl, CAMOOLICHKH,
NPUHSATHUS PEIICHUH U OCYIIIECTBICHUSI OCO3HAHHOTO BBIOOpA B y4eO- HOM U
NIO3HABATEILHOU JIEATEIBHOCTH;, YMEHHUE ONPENCSATh  TOHATHUS,  CO3/1aBaTh

0000111eHNs, yCTAHABIIUBATh aHAJIOTHH, KIaCCU(PUITMPOBATD,
CaMOCTOSITENIFHO BHIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU(pHUKAIINH,
yCTaHaBIUBATh IPHUYNHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE
paccykaeHue, yMo3aKkinoueHne (MHIyKTHBHOE, IeAYKTUBHOE H 110 aHAJIOTHUN) U
JeNaTh BBIBOJIBI;

YMCHHUC CO31aBaThb, IPUMCHATH U Hp606pa30BLIBaTL 3HAaKHW U CHMMBOJIbI, MOJCIN 1
CXCMBI VI pCHICHUA y‘I€6HI>IX M I1I03HAaBAaTCJIbHBIX 3a1a4,

yYMEHHE OPTaHU30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTD
C YYUTEJIEM U CBEpPCTHUKAMH; pab0OTaTh MHANBUAYAIHHO U B TPYIINE: HAXOAUTD
oOliee pelieHre U pa3pemnarb KOHQIUKTB Ha ~ OCHOBE COTJIACOBAHMS

NO3UIUH U yu€Ta UHTEPECcOB; (GOPMYITHPOBATH, APTYMEHTUPOBATH U
OTCTaMBaTh CBOE MHEHUE; YMEHNE OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEICTBA B
COOTBETCTBUH C 33/1a4€il KOMMYHUKALUU 1151 BBIPA)KEHUSI CBOMX YYBCTB, MBICIIEN
¥ IOTPEOHOCTEH; MJIAHUPOBAHUS U PETYIISIUUA CBOCH JEATEIHHOCTH; BIAJICHUE
YCTHOW M TUCBMEHHOU PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

dbopMupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCITOIb30BAHUS
12



[Ipunoxenne k OOIT OO0
MAOY «COLI Ne 32» Nel6

MH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHI; OPMUPOBAHKE U PA3BUTHE
JKOJIOTMYECKOTO MBILUICHUS, YMEHUE IIPUMEHATH €r0 B II03HABATEIIbHOU,
KOMMYHHUKAaTUBHOM, COITMATBLHOMN MPaKTUKE U MPO(EeCCUOHAIIBHOW OPUEHTALIUH.
IMpeamerHbIe
B no3naBatenbHOM cdepe: naBaTh ONpeAeTIeHHs] N3yUYEeHHbBIX MOHATHMN:
«XHMHUYECKUAN DJIEMEHT», «aTOM», KHOH», «MOJIEKYJIa», KIIPOCTHIE U CI0KHbBIE
BEILECTBAY», «BEILECTBOY», «XUMHUUECKas (hopMysay, «OTHOCUTEIbHAsA aTOMHAas
Maccay, «OTHOCUTEIbHAsI MOJIEKYJIIpHAs Macca», «BAJICHTHOCTHY, «CTEIIEHb
OKHUCJICHUS», KKPUCTAIUINYECKAs PELIETKA», KOKCUABDY, KUCIOTBI», «OCHOBAHUSA,
«CoNmn», «aM(POTEPHOCTHY», KAHIAUKATOPY, KIIEPUOAUUECKHUIN 3aKOHY,
«repuoanyeckas Tabauuay, «M30TOMbDY, «KXUMUYECKasl CBSI3bY,
«QJIEKTPOOTPULIATEIILHOCTEY, «XUMUYECKAST PEAKLIUS, «XUMUYECKOE YPABHEHUEY,
«TEHETUYECKas CBA3b)», KOKUCIIEHUE», «BOCCTAHOBICHUEY, «QJIEKTPOJIUTUYECKAs
JUCCOLIMALIUS», KCKOPOCTh XUMUYECKOU pEaKIIun»;

onurcaTb ICMOHCTPAIUOHHBIC H CAMOCTOATCIIBHO IIPOBCACHHBIC XUMHNYCCKUC
OKCIICPUMCHTBI, OIMMCBIBATHL U PA3JIMYAaTh U3YUCHHBIC KJIIACCHI HCOPTAHHYCCKUX
COG}IHHCHHﬁ, IMPOCTHIC U CJIOKHBIC BCUICCTBA, XUMHUUYCCKUC PCAKIINU,
KJ'IaCCI/I(I)I/IHI/IpOBaTB HN3YUCHHLIC OOBEKTHI U ABJICHUAA,

JIeNaTh BHIBOJBI U YMO3AKIIOUEHUS U3 HAOMIOIEHUN, N3YYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEMN, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 10
aHaAJIOTUH CO CBOMCTBAMHU U3YUYEHHBIX; CTPYKTYPHPOBATh U3YUEHHBIN MaTepuai u
XUMHYECKYI0 HH(POPMAIIHIO, TTOTYYSHHYIO U3 APYTUX UCTOYHUKOB; MOJEIHPOBATH
CTPOEHHE aTOMOB 3JIEMEHTOB | -3 MepHUoO0B, CTPOCHUE POCTHIX MOJIEKYII;

B neHHOCTHO — OpHEHTAIIMOHHON cepe: aHATU3UPOBATh U OIICHUBATH
MIOCJICICTBUS JJISl OKPYIKArOIIeH cpebl OBITOBOM M ITPOU3BOACTBEHHOM
NESATEeIIbHOCTH YEJIOBEKA, CBA3AHHOM C IepepabOTKOM BEIIECTB;

B tpynoBoii chepe: mpoBOANTh XUMUUECKHUI SKCIIEPUMEHT;

B cepe 6e3omacHOCTH )KU3HEACATEIHPHOCTH: OKA3bIBATh MEPBYIO MOMOIIH MPU
OTPaBJICHUSX, OXKOTAX M IPYTUX TPAaBMaX, CBA3aHHBIX C BEIIECTBAMU U
1a60paTOPHBIM 000PYAOBAHUEM.
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TEMATHYECKOE IINTAHUPOBAHUE
KoanuecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBanue
Kontposnb | Ipaktuuec | (uudposbie)
n/ pa3aeyioB M TeM
Bcero | Hble KHe o0pa3oBaTejibHbIE
n NMPOrpaMmblI
padoThI padoThbI pecypchl
Ipeamer xumun u bubmmoreka [{OK
1 METO/bI €€ 4 1 https://m.edsoo.ru/7f418
HU3YyUCHUA 37c
Crpoenue
BEIIECTB U HX bubmmoreka [{OK
2 arperaTHbie 2 https://m.edsoo.ru/7f4183
COCTOSIHUS ic
CmecH BeIecTs, bubnuotexa [JOK
3 HX COCTaB 5 1 https://m.edsoo.ru/7f418
37c
DUBHYCCKIE bu6moreka [IOK
4 SBIICHIS B XMMUHI 3 2 https://m.eds00.ru/7f4183
ic
CocTaB BeIIECTB. bubnuorexa [JOK
5 XUMU1ECKHE 3HAKH 5 1 https://m.edsoo.ru/7f41
1 hopMyITBI 837¢c
bu6mmoreka [JOK
6 Ilpoctere BewecTsa 4 https://m.edsoo.ru/7f41
837c
bu6mmoreka [JOK
7 CroxHpIe BelecTsa 11 1 https://m.edsoo.ru/7f41
837c
Hroro 34 2 4

14
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IIOYPOYHOE IINTAHUPOBAHHUE
Ne Kosau4vecTBO 4yacoB 1 DJIeKTPOHHBbIE
ara
Kontpo IIpakTu uudposbie
Tema ypoka usyue
n/ Bcero | JbHBIE YyecKHue st o0pa3oBaTe/bHbIE
I padoThI padoTsI pecypchl
bubmmoreka [{OK
IIpeameT xuMun 1 https://m.edsoo.ru/ff
0d210c
SBnenus, mpo- bubmuoreka [JOK
HUCXOISAIIUE C 1 https://m.edsoo.ru/ff
BellecTBaMU 0d227e
HaOmronenue u bubmuoteka [JOK
9KCIICPUMCHT B 1 https://m.edsoo.ru/ff
XUMUHN 0d23dc
[IpakTuueckas
pabota Nel
«3HAKOMCTBO C bu6mmoreka [IOK
1a00paTOPHBIM 1 1 https://m.edsoo.ru/ff
000pyTIOBaHHUEM. 0d26ca
[IpaBuna TexHUKH
0C30MMacHOCTI»
Crpocue bubmuoreka [{OK
o — 1 https://m.edsoo.ru/ff
0d28c8
ArperaTHblie bubnuoreka [JOK
COCTOSIHUA 1 https://m.edsoo.ru/ff
BEIIECTB 0d2a6c
YucTele BemecTna bu6mmoreka [JOK
U CMECH 1 https://m.edsoo.ru/ff
0d2be8
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T"a30BEIE cMecH

bubmmoreka [{OK

8 https://m.edsoo.ru/ff
0d2a6c¢

Maccosas 10111 bu6morekxa LIOK
9 PacTBOPEHHOTO https://m.edsoo.ru/ff

BEIECTBA 0d2d50

[IpakTnueckas

pabota Ne 2

«IIpurorosnenue

pacTBopa ¢ bubnuotexa [JOK
10 oTpeenéHHoi https://m.edsoo.ru/ff

MaccoBOM fomeit 0d2eae

PacTBOPEHHOTO

BEIECTBAY

MaccoBas goias bu6moreka [IOK
11 | npumecei https://m.edsoo.ru/ff

0d323c

Hexortopsie

CHOCOGEI bubnuoreka [IOK
12 pasieneHust https://m.edsoo.ru/ff

cMeceit 0d350c

Jductunnsamus,

WJIM TIeperoHkKa.

[IpakTuueckas

pabora Ne 3 Bbubauroreka LIOK
13 | «Beipamusanue https://m.edsoo.ru/ff

KpHUCTAILJIOB 0d5230

COJIN»

(momamrHui

IKCIIEPUMEHT)

IIpakTueckas

pabora Ne 4 bubnuoreka [JOK
14 | «Ouncrka https://m.edsoo.ru/ff

HOB&pGHHOI’I COoJIn

0d37fa
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XuMHYeCcKue bubmmoreka [{OK
15 | saeMeHTBI https://m.edsoo.ru/ff
0d3al6
XUMHYECKHE
3Haku. Ta0ymima Butmmoreka [IOK
16 | XMMHUYCCKHUX https://m.edsoo.ru/ff
anemenToB [[. U. 0d3b8s
MenneneeBa
XUMHYECKHE
(hopMyIIBL.
OTHOCHUTEIHHBIE bu6mmoreka [IOK
17 ATOMHAS ’ https://m.edsoo.ru/ff
MOJICKYJISIpHAS 0d5708
MAacChl
[ToBTOpEHME N
00001enne
TEeMbL bu6moreka [IOK
18 TTO/IrOTOBKA K https://m.edsoo.ru/ff
KOHTPOJIbHOM 0d3f34
pabore
KonTposbHas
pabota Ne 1
«Hucreie bubnuoreka [JOK
19 | BewecTBa u https://m.edsoo.ru/ff
cMecH. 0d40c4
XuMuueckas
CHUMBOJIHKA
Mertaiibl bu6mmoreka [JOK
20 https://m.edsoo.ru/ff
0d4290
IIpencraButenu
METaILIOB (YPOK bubmuoreka [JOK
21 | yueHHUeCKas! https://m.edsoo.ru/ff
KOH(epeHIIHs) 0d448e
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

[Ipunoxenne k OOIT OO0

MAOY «COII Ne 32y Nel6
Hewmeramnsl bubmmoreka [{OK
22 https://m.edsoo.ru/ff
0d4614
[IpencraBurenu
HEMCTAJIOB bubmuoreka [JOK
23 | (ypox — yue- https://m.edsoo.ru/ff
HHUYECKas 0d497a
KOH(EpEHITHs)
BanentHocTh bubmmoreka [{OK
24 https://m.edsoo.ru/ff
0d4790
OKcunt bubmmoreka [{OK
25 https://m.edsoo.ru/ff
0d4c4a
[IpencraBurenn
OKCHJIOB (YPOK — bu6moreka [IOK
26 yaeHIueCKast https://m.edsoo.ru/ff
KOH(EPEHITHS) 0d4ae2
KucnoTsr bu6moreka [IOK
27 https://m.edsoo.ru/ff
0d4ddo
[IpencraButenu
KHCIOT (YPOK — bubnuorexa [JOK
28 yueHHYeCKas https://m.edsoo.ru/ff
KOH(EPEHIIHS) 0d4dd0
OcHoBanus. bu6mmoreka [JOK
29 HpeHCTaBILITeHH https://m.edsoo.ru/ff
OCHOBaHUH 0d50d2
Conu bubmuoreka [JOK
30 https://m.edsoo.ru/ff
0d4ddo
31 [IpencraBurenu bu6mmoreka [JOK
coneit (ypok — https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

[Ipunoxenne k OOIT OO0

MAOQOY «COII Ne 32» Nel6
Y4YEeHHYECKas 0d4f42
KoH(pepeHIHs)
Kiacendurarus bu6mmoreka [{OK
32 | HCOPraHMHCCKUX 1 https://m.edsoo.ru/ff
petects 0d542e
KontponbHas
pabota Ne 2
«OCHOBHBIE bubmmoreka [{OK
33 | kmaccsr 1 1 https://m.edsoo.ru/ff
HEOPraHUYeCKUX 0d55a0
COCIMHEHU I
AHanu3
KOHTPOJIBHOU
paboTHLI. bubnuorexa [JOK
34 IToasenenue 1 https://m.edsoo.ru/ff
UTOTOB y4eOHOTO 0d5708
roja
OBUIEE
KOJIMYECTBO
34 2 4
YACOB I10
[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

[Ipunoxenne k OOIT OO0
MAOY «COLI Ne 32» Nel6

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
1. Xumus B Tabnuiax 8 — 11 knaccel. CipaBouHoe mocoodue. ABTOp —
cocraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. [Ipoda, Mocksa
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

Poccuiickast anekTpoHHas mkosa. - https://resh.edu.ru/

"Anxumuk" - http:/alhimik.ru

Kypuan «Xumus u xu3ab» - https://hij.ru/

1.
2.
3.
4. [lombopka auTepaTypsl o xumuH - http://c-books.narod.ru/
5. Xypuan " 1 centsops” - https://1sept.ru/

6.

Hudoypox - https://iu.ru/video-lessons

7. COOpHHK CTaTei 0 XMMHYECKHUX dJIeMEHTaX, WJUTFOCTPUPOBAHHBIN OMMCAaHUEM

aKCIIepuMeHTOB. -http://www.periodictable.ru
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