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MHHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma o Xxumuw it 00ydaromuxcst 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeOoBaHmid K
pe3yibpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus,
npeacTaBiIeHHbIX B DenepanibHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTEe OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ yIETOM paclpeieI€HHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHUs U 3JIEMEHTOB COACPIKaHUS,
MIPEJCTAaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE 110 XUMUH, a TaKXKe Ha ocHOBe [IprMepHOit mporpamMmbl
BOCIIMTaHUS 00yUJaromuXcs MPH MOJTyYSHUH OCHOBHOTO 0011Iero oopa3zoBanus u ¢ yuérom Konnenmmm
MpenogaBaHus y4eOHOTo peaMeTa « XuMuUsh» B 00pa3oBaTeIbHBIX Opranu3anusax Poccuiickoi
®denepanny, pean3yronX OCHOBHBIE 00111e00pazoBareabHble porpamMmmsl (yTB. Pemennem Komnerun
Munnpocsenienust Poccun, nporokon ot 03.12.2019 N [1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMUS»

Bxutag yuebHoro npenmera « XuMus» B IOCTHXKEHUE 11eJIell OCHOBHOTO 00111ero 00pa3oBaHus 00ycI0BIEH
BO MHOTOM 3HAUeHHEM XUMHYECKOU HAYKMU B ITO3HAHHWHU 3aKOHOB IIPHUPOJbI, B pa3BUTUHU ITPOU3BOANUTECIBHBIX

cHJ1 00IIEeCTBA U CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOMN KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK paclpoCTpaHuia CBOE BIMSHUE HA BCe 00IacTH
YeJI0BEYECKOTrO CYIIECTBOBAHMUS, 3a/lajla HOBOE BUJCHHE MHpPA, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUU CITY’)KUT OCHOBOH /1St
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YEJIOBEKA, €ro MPEACTABICHUN O MaTepHaIbHOM €IUHCTBE MHUPA; BAKHYIO
poJib urpaioT hopMUpyeMble XUMHEH MPEACTABICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 IBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XUMUS HalpaBjeHa Ha pelleHue riI00albHbIX TPOOeM YCTOMUNBOTO
Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOM, TUIIIEBOM U AKOJIOTHIECKOM 0€301MacHOCTH, PoOIeM
3/IpaBOOXpaHEHHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHust XUMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO MOBBICUIIACH POJIb
XMUMHUYECKOTo oOpa3oBaHus. B riane conpanm3anuy OHO SBISETCS OJHUM U3 YCIOBUN (OPMUPOBAHUS
MHTEJUJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOX0AUMBI 17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOILIET0 YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO y4acTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIeCTBa, U1 OCO3HAHUS BaXKHOCTHU Pa3yMHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U 3I0POBBIO
IPYTUX, K OKpYKaroleil IpUpoIHOM cpesie, AJisi TPaMOTHOTO MOBEICHUS MPU UCTIOJIb30BAaHUU PA3TUYHbIX
MaTepHUaIoB U XUMUYECKHX BEIIECTB B IIOBCEAHEBHOM KU3HU.

XuMmuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBIISIETCS] 0230BBIM IO OTHOIICHHUIO K CHUCTEME OO0IIEero
XUMHUYECKOTO 0Opa3oBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEaIU3YyeT MPUCYIITUE 00IIeMy
XUMHYECKOMY 00pa30BaHHIO KITIOUYEBBIE IICHHOCTH, KOTOPHIE OTPAXKAIOT FOCYIapCTBEHHbBIE, O0IIECTBEHHBIE U
WHIUBUAYyaIbHbIE TOTPEOHOCTH. DTUM OTPEEIAeTCs CYITHOCTh 00IIeil cTpaTeruu 00ydeHusl, BOCITUTAHUS U
pa3BUTHS 00YYAIOIINXCS CPEICTBAMU Y4eOHOTO MpeaMeTa «XUMHUsD.

N3zyuenne npeamera: 1) crnocoOCTBYeT peain3aliii BO3MOXKHOCTEH [T CaMOPa3BUTHA U (POPMHUPOBAHHUS
KYJIBTYpPBI TUYHOCTH, €€ 0011el 1 (yHKIIMOHATIBHOM rPaMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMUPOBAHUE
MBIIIUIEHUS] ¥ TBOPUYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSTENIbHON yueOHOM
NeATeIbHOCTH, SKCTIEPUMEHTAJIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B TOBCETHEBHOM
KHU3HH, TaK U B IPO(PECCHOHATBHOMN JEATEILHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAyYHOT'O MBILIUICHHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsa HA €AMHCTBO IIPUPOJBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU TIOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO IHEHHOCTHOI'O OTHOIICHHA K €CTCCTBCHHO-HAYYHbBIM 3HAHUWAM, K IPUPOAC, K UCTIOBCKY,
BHOCHT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Haspannple HampaBieHUs B 00yICHUH XUMHUH 00SCIICUUBAIOTCS CIICIIU(PUKON CONepKAHUS TIPEIMETa,
KOTOpBIﬁ ABJBICTCA NCAArOrMYCCKU aJalITUPOBAHHBIM OTPAKCHUCM 6330BOI71 HAayKM XUMHHU Ha OHpe,IIeJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHUE 00YJaIONIMMHUCS OCHOB HEOPTaHUYECKON

XMMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIBHBIX o0BeKTax 0pFaHI/I‘IeCKOI>'I XUMHHU.

CrpykTypa conep:kaHus rnpeamera chopMHUpOBaHA HA OCHOBE CUCTEMHOIO IOAX0/a K €r0 U3yYEHHUIO.
ConepmaHI/Ie CKJIaAbIBAC€TCA U3 CUCTEMbI MOHATHHA 0 XUMHUYECKOM DJIEMEHTE B BCIICCTBE U CUCTEMBbI MOHSATHH
0 XUMHUYecKo peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl IO MPUHIIUITY MOCIIEI0BaTEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBA3H, HpGZ[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOHN TUCCOLMALIMY BEIIECTB B pacTBopax. TeopeTnueckue 3HaHUs paccCMaTpUBaIOTCs Ha
OCHOBE AMIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYTOMY, BBITIOJIHSASA (DYHKIIMM OOBSICHEHHS ¥ IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTUYCCKOI'0 IPUMCEHCHHA U MMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opranusanys cofepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOH COCTaBIIAIONIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npuposl. Tem cambiM o0ecrieunBaeTcsi BO3MOXKHOCTb
(dbopMupoBaHus y 00yHaromMXcsi IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METO/aM MO3HAHUS B
Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHUE COJIEpKAHUS Kypca MPOUCXOIUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyxaronui Mmup», «bruomorus. S—7 kiaccb» U «Pu3uka. 7 Kiacey.

HOEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUSD»

K HanpapneHuto nepBoCTeNeHHON 3HAUMMOCTH MIPU peau3aluu 00pa3oBaTeNbHbIX (YHKIIHI peaMeTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (POpMUPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HAyKU Kak 00J1acTH
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON JEeSITEIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJI0KEHHM, JOCTYIMHBIX 00001IeHHI
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METOJIaX U3YYCHHUS BEIIECTB U
XMUMHUYECKUX PeaKini, a Takke B GOPMUPOBAHUU U PA3BUTUU YMEHUHN U CLIOCOOOB JESTENLHOCTH,
CBSI3aHHBIX C INTAHUPOBAHUEM, HAOIIOICHUEM U MTPOBEICHUEM XMMHUYECKOT0 IKCIIEPUMEHTA, COOII0ICHHEM
paBuI 6€30MacHOTO 0OpallleHus C BEIIECTBAMU B ITOBCETHEBHOM KU3HHU.

Hapsiny ¢ 3TuM nienu u3ydeHus npeaMera B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHbI ¢ Y4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011el KyabTypbl. O0ydeHne yMEHUIO YUYUThCS U IPOI0JKaTh CBOE 00pa3oBaHMe
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaKHEUIINX (PYHKIMI yueOHBIX IPEAMETOB.

B cBs3u ¢ aTHM IIpHU U3YYCHHUHU ITPEAMCETA B OCHOBHOMH IIIKOJIE JAOMUHHPYIOIICC 3HAUCHUC HpI/I06peJ'II/I TaKHue

OCIk, Kak:

— q)OpMI/IpOBaHI/IC HHTCIIJICKTYAaJIbHO paBBHTOﬁ JJMYHOCTH, TOTOBOM K CaM006pa30BaHI/IIO,
COTPYAHHUUICCTBY, CAMOCTOATCIbHOMY HPUHATUIO pemeHI/Iﬁ, CIIOCOOHOM aZlalITUPOBATHCA K 6BICTp0
MCHAIOIHUMCH YCIIOBUAM KU3HU;



i HaHpaBHeHHOCTB O6y‘-IeHI/I$I Ha CUCTCMATHUYCCKOC HpI/IOGH_[CHI/Ie yqaumxcsl K CaMOCTOSITeJIBHOﬁ
HO3HaBaTeJ’IbHOfI ACATCIbHOCTH, Hay‘-IHBIM METO4aM IIO3HAaHUA, q)OpMI/IpyTOH_[I/IM MOTHUBAIINIO U pa3BI/ITI/IC
CIIOCOOHOCTEH K XMMUU,

— olecrieueHne yCIoBUH, CIIOCOOCTBYIOIMIUX MPUOOPETCHHUIO 00YJIAIOIIMMICS OIBITa PA3HOOOPA3HOI

ACATCIBHOCTH, IIO3HAHUA U CaMOIIO3HaHHW A, KIIFOYCBBIX HABBIKOB (KIIIO‘IGBBIX KOMHGTGHHHﬁ), HUMCIOIIUX

YHHUBCPCAJIbHOC 3HAYCHHUEC JIA PAa3JIMYHBIX BUAOB ACATCILHOCTH,

— (dopmupoBaHue yMEHHI OOBSICHITH U OLICHUBATH SIBJICHUS OKPYXKAOIIEr0 MUPa Ha OCHOBAHHUH
3HAHUM U OIIBITA, MOJYYEHHBIX IPU U3YYCHUU XUMUU;

— (dopmupoBanue y 00ydJarommxcsi TYMaHUCTHYCCKUX OTHOIIICHUH, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHUH JIJ1s1 BEIPAOOTKH AKOJIOTHUYECKH 1[€7I€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJIOBOM
NESTETHFHOCTH B LIEIISIX COXPAHEHHS CBOETO 37I0POBBS M OKPYKAIOIIEH MTPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALUU K 00Y4EHHIO, CTIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha OCHOBE

YCBOEHHMSI 00I11€UeI0OBEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIIEr0 O0ydeHHUsI.

MECTO YYEBHOI'O IIPEJJIMETA «XUMUS» B YYEBHOM I1VIAHE

B cucreme ob1uiero o6pazoBanus «XuMHsh Npru3HaHa 0043aTeIbHBIM YYEOHBIM IPEIMETOM, KOTOPBIN
BXOJHT B COCTaB MPeaMETHOUN 001acTH «ECTeCTBEHHO-HAayUHBIE TTPEIMETHI».

VY4eOHbIM I1aHOM Ha e€ u3ydeHne oTBenieHo 136 yueOHbIX 4acoB — 1O 2 4. B HeJenio B 8 1 9 kimaccax
COOTBETCTBEHHO.



COJAEPKAHME YYEBHOI'O IIPE/IMETA

8 KJIACC

IlepBoHaYa/bLHBIE XUMHYECKHE TIOHATHSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU yesioBeka. Tena u Bemectsa. PU3nyeckue CBOMCTBA BELIECTB.
ArperaTHoe cocTosinue BeuiecTB. [IoHsATHE 0 METOaX MO3HAHUS B XUMHU. XUMUS B CUCTEME HayK. YucTeie
BemiecTBa 1 cMecH. CriocoObl pa3iesieHus: cMeceii.

ATOMBI U MOJIEKYITBI. XUMHUYECKHE 1eMeHThl. CHMBOJIBI XUMUYECKHX JIeMEHTOB. [IpocThie 1 CiioKHBIE
BelIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnaeckas popmyna. BaqeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeniectB. OTHOCHTENBbHAS aTOMHAast Macca. OTHOCHUTENIbHAS MOJIEKYIIsIpHas Macca. MaccoBast 10J1st
XAMHYECKOTO JJIEMEHTA B COCMHEHUH.

Ou3nuecKkue U XUMUUECKUE SIBIICHHSI. XUMHUYECKasi PEakus U e€ MpU3HaKU. 3aKOH COXPaHEHUS MacChl
BellecTB. XUMUYecKre ypaBHeHus. Kitaccuuranus XuMUIeCKAX Peakuid (COeAMHEHMS, Pa3IOKEHHS,
3aMernieHus, 0OMeHa).

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOU MOCYI0M, ¢ MpaBUiiaMu pabOThl B 1a00OpaTOPUH U
npuéMamMu 00paleHus ¢ JJabopaTopHBIM 000PYIOBaHUEM; U3YUSHHE U ONMCaHne (PU3NIECKUX CBOICTB
00pa3110B HEOPraHUUECKUX BELIECTB; HaOmoieHne pu3nyeckux (MiaBjieHne BOCKa, TasHUE JIbJia, paCTUPaHHe
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIIUS BOJbI) M XUMUYECKUX (TOPEHHE CBEYH, IIPOKATTMBAHIE METHOM
MIPOBOJIOKH, B3aMOJIEHCTBHE MeJla C KHCIIOTOM) sIBIIEHUH, HAOII0IeHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XAMUYECKHUX PEaKIuii (pa3io’KeHne caxapa, B3auMOJICHCTBHAE CEPHOIM KUCIIOTHI C XJIOPHIIOM Oapus,
pasnoxxenue runpokcuaa meau(ll) mpu HarpeBanuu, B3auMoaecTBHE kee3a ¢ pactBopom cotu meau(Il));
M3y4YeHHUe CIoco00B pa3zesieHus cMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHIMIAPUBAHHUE,
TUCTUIUTSILNS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MOBAPEHHOM COJIM; HAOIOIEHUE U ONTUCAHHE
Pe3yIbTaTOB MPOBEACHHUS OMBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MacChl; CO3/IaHue MOJIesen
MOJIEKYI (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacTaBuTe/ i HEOPraHMYeCKMX BellecTB

Bosnyx — cmecsh razos. Coctas Bo3nyxa. Kucinopox — aneMeHT u npocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, (pu3ndeckue U XuMHueckue cBoicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnopoaa. CriocoObl MOJTy4eHHs KUCIOPOa B 1aO0OpaTOpUH U IPOMBIIIIIEHHOCTH. KpyroBopot kuciopona B
npupoje. O30H — alI0TPONHAsA MOIUPHUKALIHS KUCIOPOIa.

TennoBoit 3¢ dexT XUMHUUECKON peakluu, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- U SHIOTEPMUYECKUE
peakuuu. TormBo: yroyib 1 MeTaH. 3arps3HEHUE BO3/yXa, YCHIIEHUE TAPHUKOBOTO 3¢ (deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bopopoa — anemeHT u npocroe BeniectBo. HaxoxieHre Boiopoa B pupoie, prusnyeckre 1 XUMHYECKHe
CBOICTBA, MPUMEHEHHE, CIIOCO0BI oydyeHus. Kucnotsl u conu.

KomnnuectBo BemectBa. Mois. MossipHast Macca. 3akoH ABoraapo. MounspHblii 00bEM razoB. Pacuérsl o
XMUMHUYECKUM yPaBHEHUSIM.

®dusnueckue cBocTBa BOAbL. Bona kak pactBoputeins. PactBopbl. HachlleHHBIE 1 HEHACBIIICHHBIE
pacTBOpBL. PacTBOpMMOCTS BeleCcTB B BoAe.MaccoBas 0JIs BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA
BoJbl. OCHOBaHUA. PoJib pacTBOPOB B IPHUPO/IE U B XKU3HU YejoBeKka. KpyroBopoT BoJsI B IpUpoOIE.
3arpsi3HeHHe NpUPOaHBIX BoJ. OXpaHa U 0YMCTKA IPUPOIHBIX BOI.

Knaccugukamnus Heoprannyeckux coeannennit. Oxcupl. Kinaccugukaryst okcuaoB: coneodpasyromniie
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEepHBIE) U HecoseoOpasyronire. HoMeHkIarypa okcuaoB (MeXIyHapoIHas 1
TpuBHaIbHASA). PU3NUECKUE U XUMUYECKHE CBOIcTBa OkcnoB. [lomydenne okcuaos.

OcnoBanus. Kiaccudukanus ocHOBaHUIl: MIETOYH M HEPACTBOPUMBIE ocHOBaHUA. HomenkiaTypa



OCHOBaHUH (MEXAyHapOAHAas U TpUBHAJIbHAs). PU3NYECKUE U XMMUYECKHUE CBOMICTBA OCHOBAHUM.
[Tosmyyenne oCHOBaHUI.

Kucnotsl. Kmaccudukanus kuciaot. HomeHknaTypa KucioT (MexXIyHapoaHas U TPUBHAIIBHAS).
DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTauioB H. H. bekerosa. ITonyuenue
KHCIIOT.

Conu. Homenknarypa coseit (MexIyHapoHasi U TpuBHalIbHas ). PU3MUECKHE U XUMUYECKHE CBOMCTBA
conei. [lonyyenue cosen.

I'enetnyeckast cBA3b MEX Y KJlJacCaMH HEOPraHUYECKUX COEAMHEHUH.

XUMUYECKUI SKCIIEPUMEHT: KaU€CTBEHHOE OIPENICIICHUE COAECPKAHUSI KUCIIOPOia B BO3IyX€; MIOJIyYEHHE,
coOupaHue, paclo3HABAHUE U U3YYCHHE CBOMCTB KUCIOPO/1a; HAOIIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPOJOM H YCIOBHS BO3HUKHOBEHUS M MPEKpaIleHus: ropeHus (1oxapa); 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB U ONMCAaHUE UX CBOICTB; MOIy4YeHue, COOMpaHue, paclio3HaBaHUE U U3yY€HHUE CBOMCTB BOJIOPO/Ia
(ropenue); B3auMoaericTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MoXKHO MCIOJIb30BaHNE BUIEOMATEPUATIOB);
HabI0IeHNe 00pa3IoB BELECTB KOJINYECTBOM | MOJIb; HCCIIEI0BaHNE OCOOEHHOCTEH pacTBOPEHUS BELLIECTB
C Pa3JINYHOM PACTBOPUMOCTHIO; MPUTOTOBICHHE PACTBOPOB C ONMPENCIEHHON MAaCCOBOM IO
PacTBOPEHHOTO BEIIECTBA; B3aUMOACUCTBHE BOJIbI C METAJUIaMU (HaTpUEM U KaJlbLiieM) (BO3MOKHO
HCI0JIb30BAHNE BUEOMATEPHUAJIOB); OTIpEAETICHIE PACTBOPOB KUCIIOT U IIEJI0Y€ell ¢ HOMOIIbIO HH/IUKATOPOB;
HCCleI0OBaHUE 00pa3lioB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMI0OICHIE U3MEHEHHS OKPacKu
MHMKAaTOPOB B pacTBOPAxX KHUCIOT U HIesioueil; n3ydyeHue B3aumoeiictsus okcuna meau(ll) ¢ pactsopom
CEPHOM KUCIJIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3allN1; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJTHOTO MeTajljla IPYrUM U3 PacTBOpPA COJIM; pelIeHre IKCIEPUMEHTAIbHbBIX 3a/1a4 110 TeMe
«BaxHenmue Kiacchl HEOPraHMIECKUX COEAMHEHUI.

IMepuoaunyeckuii 3axoH u Ilepuoanueckas cucrema xumudeckux djemeHToB . U. Menaeseena.
Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[TepBbie MOMBITKHM KIaCCU(PUKAIMN XUMHUIECKUX 371eMeHTOB. [I0HATHE O Tpynmax CXOIHBIX AJIEMEHTOB
(1IeI0YHbBIC U MIET0YHO3EMEIIbHBIE METAIIIBI, TAIOT€HBI, HHEPTHBIC T'a3bl). DJIEMEHThI, KOTOPbIC 00pa3yroT
aMdoTepHbIC OKCUIBI ¥ TUIAPOKCHIBI.

[Tepuonnueckuii 3akoH. [leprnoanueckas cucteMa xumuueckux aemenToB J[. 1. Menaeneesa.
KopoTkonepuoanas u jymmHHONIEpHoaHas hopmbl [leproanueckoil cucTeMbl XMMUYECKHX DJIEMEHTOB /1.
N. Menneneea. [leproasr u rpymmbl. @u3ndeckuii CMBIC MOPSIKOBOIO HOMEpa, HOMEPOB IIEpHoaa U
TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI09eK
aToMOB mepBbIX 20 XuMHuUeckux teMeHToB [lepuoauueckoit cucremsl JI. . MenaeneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA I0 ero noJioskeHuto B [lepuoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TpynnaM u nepuojam. 3Hauenue [lepuoanueckoro 3akona u [lepuoanueckoit
CUCTEMbI XUMHUYECKHUX AIEMEHTOB JJI pa3BUTHs Hayku U nipakTuku. [[. . MenneneeB — yu€Hblil u
TpaXKJaHWH.

Xumudeckast cBsi3b. KoBaneHTHas (MOJsIpHAs M HETIONSIPHAs ) CBSI3b. DNEKTPOOTPHUIIATETLHOCTh
XUMHYECKUX 3JIEMEHTOB. MIoOHHAs CBS3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel OKUCIeHus u
BoccTaHOBJIIeHUSA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHEe 00pa3I0OB BEUIECTB METAIJIOB U HEMETAIIIOB; B3aUMOICHCTBHE
TUAPOKCH/IA IMHKA C paCTBOPAMH KUCJIOT U IIEJI0Yel; TPOBEACHHUE OMBITOB, MILTIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEITHbHO-BOCCTAHOBUTENBHBIX PEAKIINH (TOPEHHE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).

MexnpeaMeTHble CBA3H



Peanuzanus MEKXIPEIMETHBIX CBSI3€H MPU U3YUCHUH XUMHHU B 8 KJIlacce OCYIIECTBISCTCS Yepe3
HUCITOJIb30BAHUEC KaK OGH.[I/IX C€CTCCTBCHHO-HAYYHBIX HOHﬁTHﬁ, TaxK U HOHHTI/II;'I, ABJIAOMIUXCSA CUCTEMHBIMU 1JI51
OTJCIILHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYIHBIC MTOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJN3, CHHTE3,
Kiaccu(UKaIus, MepruoJMuHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOICIMPOBAHUE, U3MEPEHHUE, MOJICIb,
SIBJICHHE.

®u3uKa: MaTepus, aToM, AEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOMbI, PaAMOAKTUBHOCTb,
MOJICKYJIa, AICKTPUUCCKHIA 3apsi]l, BEHIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BELIECTBA, a3,
(bu3HUuecKre BEeIMYMHBI, SIMHHUIIBI U3MEPECHHSI, KOCMOC, IJIAaHEThI, 3BE3 16, COTHIIE.

buonorus: porocunres, aprxanue, bnocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpAITBI, TOPHBIC TIOPO/IBI, TIOJIE3HBIC UCKOTIAaEMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTtBo M xXuMnueckasi peakums

[Tepnoanueckuit 3akoH. [lepuonnueckas cucrema xumudeckux 3neMeHToB J1. . MenaeneeBa. CtpoeHune
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIHs,
KaJIbIUS U X COCIMHEHUI B COOTBETCTBHUHM C MOJIOKEHHUEM AJIEMEHTOB B [lepuoanyeckoii cucreme u
CTPOEHUEM MX aTOMOB.

CrpoeHue BeniecTna: BUAbl XAMHUYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUJIA XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIyHApOIHAS U TPUBUATIbHAS).
XHUMHUYECKUE CBOMCTBA BEMIECTB, OTHOCAILIUXCSA K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCTMHEHUH,
T€HETHYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMuaeckux peakiiiii Mo pa3InvdHbIM pU3HaKaM (110 YUCITY U COCTaBY YYacCTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TeIIOBOMY d(PQEKTy, 0 H3MEHEHUIO CTETICHEH OKUCIEHUS XUMUYECKUX IJIEMEHTOB,
10 0OpaTUMOCTH, 10 YYACTHIO KaTaIM3aTopa). DK30- U DJHIOTEPMHUIECCKUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHEHUSL.

[TonsaTHe 0 cKOpoCTH XUMHUYECKOU peakiuu. [loHsTre 06 00paTUMBIX 1 HEOOPATUMBIX XHMUYECKUX
peakuusx. [IoHsATHE 0 TOMOT€HHBIX U F€TEPOTEHHBIX peakiuax. [IoHsITHE 0 XUMUYECKOM PaBHOBECHH.
@DaKTOPhI, BIUAIOIIME HA CKOPOCTh XMMUUECKON PEAKIIUM U MOJIOKEHUE XUMUYECKOTO paBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, SJICKTPOHHBIA OaJIaHC OKUCIIMTEILHO-BOCCTAHOBUTEILHOM
peakunu. CocTaBieHHE YPaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C HCIIOJIB30BAHUEM METO1A
AJIEKTPOHHOTO OaJlaHca.

Teopust 37EKTPOTUTUYECKON AUCCOIUALINU. DJIESKTPOJUTHI U HE- AIEKTPOJIUTHI. KaTHOHbBI, aHUOHBI.
MexaHu3M IMCCOLMAlY BEUIECTB € PA3IMUHBIMU BUAAMHU XUMHUECKOU CBsI3U. CTeneHb JUCCOIMAIIIH.
CunbHbIE U Cl1a0ble ANEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y ciaoBHs MPOTEKaHUS PEaKIuii HOHHOTO OOMEHa, TOJIHBIE U COKPAIIEHHbIE
HMOHHBIE ypaBHEHHS peakinii. CBOWCTBA KUCIOT, OCHOBaHMM U COJIEH B CBETE MpeICTaBICHHH 00
ANEKTPOJUTUYECKOU Aucconranny. KayecTBeHHbIE peakiiuu Ha HOHBI. [IoHsTHE O THapOIN3€e COeH.

XUMHUYECKUH HKCIIEPUMEHT: 03HAKOMIIEHHE C MOAEISIMHU KPUCTANIMYECKUX PEIIETOK HEOPTaHUUECKUX
BEIIECTB — METAJUIOB U HEMETAIUIOB (TpaduTa U anMasa), CIOKHBIX BEIIECTB (XJIOpHUAa HATPHUS);
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMK OT BO3JACHCTBUS Pa3IMUHBIX (aKTOPOB;
HCCIIEI0BAHUE AIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLIECCa TUCCOLUALIUM KUCIIOT, IEJI0YEN U COJIEH
(BO3MOXHO MCMOJIB30BAHUE BUACOMATEPUATIOB); MPOBEICHUE ONBITOB, WUTFOCTPUPYIOIINX PU3HAKU
MPOTEKAHUSI PeaKIMii IOHHOTO 0OMeHa (00pa3oBaHKe 0caaKa, BBIICICHHUE Ta3a, 00pa30BaHKE BOJbI); OIMBITOB,



WJUTIOCTPUPYIOIIMX IPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX peakluii (rOpeHne, peakiiuu pas3iosKeHus,
COEJIMHEHUS ); pacllO3HaBaHUE HEOPraHMUECKUX BEIIECTB C IIOMOIIbI0 KAUECTBEHHBIX PEAKIUIl HA HOHBI;
pelieHue SKCIIEPUMEHTAIbHBIX 3a1a4.

HeMeTanabl 1 UX cCOeTUHEHUS

OOm1ast xapakTepuCcTUKa ranoreHoB. OCOOEHHOCTH CTPOCHHS aATOMOB, XapaKTEPHBIE CTEIICHU OKHUCIICHUS.
Crpoenne u Gpu3HUECKUE CBONCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA HA IIPUMEPE
XJI0pa (B3aMMO/ICHCTBHE C METAIaMH, HEMETAJJIaMH, IeI049aMu). XJ10poBoaopo . CosiHast KUCIoTa,
XMMHUYECKHE CBOMCTBA, MOJTyYeHne, MpuMeHeHune. JlelcTBre Xi1opa 1 XJI0pOBOIOPOJIa Ha OPraHUu3M
YenoBeka. BakHelme XJI0puabl ¥ X HAX0XKIEHUE B IIPUPO/IE.

Oo6mas xapaktepuctuka 3eMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC CTCTICHH
OKHCIICHHSL.

Ctpoenne u Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOTIHBIE MO (UKAIIH
KHUCIIOpO/1a U cepbl. XUMUYECKHUE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHHUE, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa. OKCHIBI CepBl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3HUECKUe U
XMMHMUYECKHE CBOMCTBA (001IMe KaK MpeICTaBUTEINs Kilacca KUCIOT U criennduyeckue). XuMUYeCcKue
peaKInu, JIeXKaliue B OCHOBE MPOMBIIIUIEHHOTO CII0CO0a MOJTy4deHust cepHOi KucaoThl. [Ipumenenne. Conn
CEpHOI KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cynb(ar-noH. HaxoxaeHue cepsl 1 €€ CoeIMHEHHH B IPUPOJIC.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl COSMHEHUSIMU CePhI (KHCIOTHBIE IOK/IH, 3arpsi3HEHHE
BO3/IyXa M BOJOEMOB), CITIOCOOBI €0 MPEA0TBPAICHUS.

OO6mrast xapakTepucTuka nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIE CTETICHU
OKHCJICHUS.

A30T, pacmpocTpaHeHue B pupoe, prusndeckue 1 XuMuueckue cBorctBa. KpyroBopoT a3orta B npupoze.
AmMuak, ero (pu3nyYecKue U XuMUYEeCcKHe CBOMCTBA, MOoJyYeHne u npuMenenue. Colin aMMOHUS, UX
¢buznyeckue U XuMU4Yeckre cBOWCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUA. A30THas
KHCII0Ta, €€ NoJTydeHue, (pr3nueckue u XuMudeckre CBOMCTBa (001ue KaK MpeACcTaBUTENS Kilacca KUCIOT U
cnenuduueckue). Mcrnosip30BaHne HUTPATOB U COJIEH aMMOHUS B KQUeCTBE MUHEPATIbHBIX YI0OpEHUI.
XUMHUYECKOe 3arps3HEHUE OKPYKaIOIIEH cpe/ibl COETUHEHUSIMU a30Ta (KUCIOTHBIE 10XKIU, 3arpsA3HEHUE
BO3]lyXa, IOYBBI U BOJOEMOB).

docdop, amtorponHbie Moaudukanuu Gochopa, puznueckne u XuMudeckue cBocTra. OkcuI
docdhopa(V) u pochopnas kucnota, puzndeckre 1 XAMAYECKUE CBOMCTBA, TIoJydeHue. Vcmonb3oBanue
¢docdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH.

O6mas xapakrepuctuka sneMeHToB [V A-rpyrmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTETICHU
OKHUCJICHUS.

Yrnepos, amioTponHbie MOAU(UKALIMY, PACTIPOCTPAHEHUE B IPUPOIe, GU3UUYECKUE U XUMUYECKUE
cBoiicTBa. AncopOuus. KpyroBoport yrineposa B npupoge. OKcubl yriepoaa, ux pUusndeckue u XaMU4ecKue
CBOICTBa, IEHICTBUE HA )KUBBIE OPTAaHU3MBI, TTOJIy4€HUE U IPUMEHEHHE. DKOJIOTUUYECKHE MTPOOIEMBI,
CBsI3aHHBIE ¢ OKcuoM yriepoaa(IV); runoresa rio06anbHOTO NOTEIUICHUS KIMMaTa; TapHUKOBBIHN 3 ]eKT.
VYronpHas KucioTa v € conu, uxX (pu3nuecKkue U XMMUYECKUE CBOMCTBA, MOyYeHHE U IPUMEHEHHE.
KauecTtBeHHas peakius Ha kKapOOHAT-UOHBI. Mcronb30BaHe KapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHauanbHBIE TOHATHS 00 OPraHUMYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepoaa (MeTaH, ITaH,
STUJICH, AllETUJICH, 3TAHOJI, TJIMIEPUH, YKCYCHas KucinoTa). Mx coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUPaX, OeNKaX, YriaeBoAaX — U UX POJIH B )KH3HH YEIOBEKa.

MaTepI/IaJ'ILHOC CANHCTBO OPraHUYCCKUX U HCOPTraHNUYCCKUX COCIUHEHUH.
erMHPIfI, €ro (1)143I/IHCCKI/IC 1N XUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHHUC U IPUMCHCHHUC. COCIII/IHCHI/I}I KpECMHUS B

npupoje. O6mue npencrasieHus 06 okcuae kpemuusi(IV) n kpemuueBoii kucnote. CUIMKATHL, UX



UCTIOJIb30BaHUE B OBITY, MEUIIMHE, TPOMBIIIUIEHHOCTH. BaxkHele cTpouTeabHbIe MaTepHalIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [IpoGeMbl 6€30MacHOTO MCIIOJIB30BAHUS CTPOUTEIBHBIX MaTEPUAIOB
B MOBCETHEBHOM KU3HMU.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MIPOBEICHUE KAUECTBEHHBIX PEAKIUil Ha XJIOPHI-HOHBI U HAOJIIOJICHNE TIPU3HAKOB MX MPOTEKAHUS; OTIBITHI,
oTpakarolme GU3NIeCKue 1 XMMUYECKUE CBOMCTBA TaJIOTCHOB M UX COSAMHEHHI (BO3MOYKHO MCIIOJIb30BAHNE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHUI0B (TaIOTeHHI0B); 03HAKOMJIEHHE ¢ 0Opa3iaMu
cepbl U €€ COeIMHEHUAMU (BO3MOXHO MCIOJIb30BaHUE BUAECOMATEPUAJIOB); HAOIIOJEHHE MTpoliecca
oOyrnuBaHUs caxapa MoJ AeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOI KUCIOTHI; N3yYeHHE XUMHUECKIX
CBOWMCTB pa30aBIEHHON CEPHON KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM peakIiy Ha Cyab(paT-1uoH ’
HaOJroIeHNe MpU3HaKa e€ MPOTEKAaHUs; O3HAKOMIIEHHE ¢ (PU3NIECKUMHU CBOMCTBaMH a30Ta, Gpocdopa u ux
COoeIMHEHUH (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHANIOB), 00pa3liaMM a30THBIX U (OCHOPHBIX
ynoOpeHuit; nosyuyeHue, coorupaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB aMMHaKa; IIPOBEICHHE
KayeCTBEHHBIX peakluii Ha HOH aMMOHUS U (ocaT-1uoH U U3y4eHHEe TPU3HAKOB UX MIPOTEKAHHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI C ME/IbI0 (BO3MOKHO MCIOJIb30BAHUE
BHJIEOMATEPHUAIIOB); U3yUEHHE MOJIeNIel KPUCTAJUIMYECKUX PEeIIETOK anMasa, rpadura, QpymniepeHa;
03HAaKOMJIEHHUE C MPOIIECCOM a/IcOPOILIUHN paCTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MIPOTUBOTa3a; MojJy4yeHue, cCoOupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIIEKUCIIOTO ra3a; MpoBeIeHNE
KauyeCTBEHHBIX peakUuii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3y4eHHUE MPU3HAKOB UX MPOTEKAHMUS;
03HAaKOMJIEHHE C TPOAYKLHEN CHIIMKATHON MPOMBIIIIEHHOCTH; pelIeHIe SKCIIEPUMEHTaIbHBIX 3a/1a4 [0 TeEMe
«BaxxHennme HeMeTaUTbl M KX COSAUHEHHS.

MeTaaJIbl ¥ UX COeAMHEHHS

OO6mrast XxapaKTepUCTHKAa XUMUYECKHX AJIEMEHTOB — METaJIJIOB HA OCHOBAHWHU WX TMOJIOKECHHS B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB [{. . MenneneeBa u ctpoenust atroMoB. CTpoeHue
MeTaJuI0B. MeTanmmyeckas CBSI3b M METAJUIMUECKasl KpUCTAIUIMYECKas pelETKa. DJIEKTPOXUMUYECKUN Pl
HaIpsDKEHUH MeTa/uioB. PU3HYecKre M XUMHYECKHE CBOMCTBA MeTauioB. OO0IIHe CriocoObl MOTyYeHUS
MeTauioB. [IoHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl (CTalb,
Yyr'yH, TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIICHHOCTH.

[Ilerounbie MeTaJUIBL: TIOJIOKEeHKE B [leproanueckoit cucreme xumuueckux snemeHToB . . Menneneena;
CTPOCHHE MX aTOMOB; HaXOXJIeHHE B mpupoae. Pu3ndeckue 1 XUMUYECKHUE CBOWCTBA (Ha MpUMepe HATPHS U
kanus). OKCHIBI U THIPOKCUIBI HATPHUS U Kaius. [[puMeHeHne MeI0YHbIX METAIIOB U X COCAMHCHHM.

[IlerouHO3eMENBHBIC METAJIBI MArHUW U KaJIbLIUM: TIoJI0)KeHHue B [leproanueckoit cucteMe XMMUYECKUX
snemenTtoB JI. . MenaeneeBa; CTpoe€HHE UX aTOMOB; HAXOKJICHHUE B IIpupoie. PU3NUYECKUE U XUMMUYECKUE
CBOMCTBA MarHus 1 Kajupliusl. BaxkHeimme coequaeHus Kaablus (OKCHT, THAPOKCU, COJH). JKECTKOCTD
BOJIbI U CTIOCOOBI €€ yCTpaHEeHHUS.

AmoMunmit: nonoxenue B [lepuonnueckoit cucteme xumudeckux 3nemeHToB [I. Y. Menneneena;
CTpOEHHUE aToMa; HaXOKJeHHe B npupoje. Pu3ndeckre U XMMHUECKHe CBOICTBA amoMUHUA. AM(OTEpHbIE
CBOMCTBA OKCH/JIA U TUIPOKCUJA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux anemeHToB Jl. . MenaeneeBa; ctpoeHue
aToMa; HaxoX/1eHHe B npupojie. uznyeckre u XMMHUYECKUE CBOMCTBA xkele3a. OKCUIbL, TUAPOKCUIBI U COIH
xene3a(Il) u xxenesa(Ill), nx coctas, CBO¥CTBA U OTYUYECHHUE.

XUMHUUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMyi METaJJIOB U CILIABOB, UX (PU3NYECKUMU
CBOMCTBaMU; U3y4EHHUE Pe3yIbTaTOB KOPPO3UHU METAINIOB (BO3MOXHO UCTIOIB30BAHUE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IA KaJIbIUs M HATPUS C BOJON (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB); HCCIEIOBAHNE CBOMCTB JKECTKOM BOJIBI; MPOIIECCa TOPEHUS Kelle3a B KHCIOPO/Ie

(BO3MOYHO UCIOJIb30BaHUE BUACOMATEPUAJIOB); IPU3HAKOB MPOTEKaHUs KAUECTBEHHBIX pEAaKLIUH Ha HOHbI



(Maruus, KanbIus, aTroMuHus, uHKa, xkene3a(ll) u xxenesa(Ill), mequ(Il)); HabmoneHNe 1 oNMCaHKe
MIPOLIECCOB OKPAIIMBAHUS TJIAMEHN HOHAMU HATPUS, KAJIU U KAJIbIHS (BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPHUANIOB); HICCIIEI0BaHNE aM(OTEPHBIX CBOWCTB THIPOKCH 1A ATFOMUHWMS U THIPOKCH]IA ITNHKA;

pelIeHNe FKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxxHelne MeTaibpl U UX COSUHEHMS.
Xumus 1 OKpy:Kauas cpeaa

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa u Marepralibl B IOBCEAHEBHOM KM3HH YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe ncnob30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas nomoins npu
XUMHUYECKUX 05KOTrax U OTpaBICHUsIX. OCHOBBI IKOJIOTMYECKON IPaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE
OKpYXarollen cpeabl (mpenenbHas gomyctumas konmentpanus semects — [1/1K). Pons xumun B pemennun
IKOJIOTHYECKHX TIPOOIIEM.

[IpupoaHbIe HCTOUHUKHU YIIIEBOJOPOIOB (Yroib, IPUPOIHBIN ra3, HEPTh), MPOAYKTHI UX MEPEPaOOTKH, UX
POJIb B OBITY U TPOMBITIUICHHOCTH.

XUMHYECKUH 3KCTIEPUMEHT: N3ydeHre 00pa3oB MaTepuaoB (CTEKIIO, CIUIaBbl METAJIOB, TOJIUMEPHbIE
MaTepuabl).

Me)l(l'[pe)_IMeTHble CBSA3HU

Peanusanus mexnpeaMeTHBIX CBA3EH NMPU N3YYEHUN XUMUH B 9 Ki1acce OCYIIECTBIISIETCS Yepes
HCIO0JIb30BaHKE KaK OOINX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATHH, ABISIOLINXCS CUCTEMHBIMU 151
OTZENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT O IMKJIA. Peanu3amus MexXnpeIMETHBIX CBA3EH PU N3Y4EHUHN
XUMHH B 9 KJ1acce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, Tak U
MOHATHUM, ABIAIOIUXCA CHCTEMHBIMHU I OTJENBHBIX IPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO1u11e ecTeCTBEHHO-HAaY4YHbIE MMOHATHS: HAyYHbIH (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3,
KJ1accu(puKanys, NepuoJUuHOCTh, HAOIIOAEHUE, SKCIIEPUMEHT, MOICIMPOBAHUE, U3MEPEHUE, MOJIEIb,
SBJICHUE, TAPHUKOBBIN 3P HEKT, TEXHOIOT U, MaTepHUaIb.

@dusnka: MaTepusi, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJINJ, H30TOIIbI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, AEKTPUUECKUH 3apsijl, IPOBOIHUKH, OJYIPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs PEIIETKA,
CIIaBbl, GU3NYECKUE BEJIMYMHBI, €AUHULBI U3MEPEHUs], KOCMUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3/IBL,
CounHite.

buosorus: poTocunres, Abixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE YI0OPEHUS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE HOPO/Ibl, 10JI€3HBIE UCKOIIAeMble, TOIIIIMBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenue xumuu B 8-9 Kiacce HaNMpaBJIeHO Ha JIOCTHXKEHUE 00YUatOIUMUCS TMYHOCTHBIX,
METaINpPEIMETHBIX U MIPEAMETHBIX PE3yIbTaTOB OCBOCHUS Y4EOHOT0 MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIET0 00pa30BaHuUs JOCTHTAIOTCS B XOJI€
o0y4eHHs XUMUU B €TUHCTBE yIEOHOW U BOCIIUTATEIBHOM esiTenbHOCTH OpraHu3aii B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MMpaBMWIIaMU 1 HOPMAaMHU TIOBEJICHUS ¥ CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
Y COLMAIIN3AUH 00yJaroINuXCs.

JIMYHOCTHBIE pe3yabTaThl OTPaXaOT CPOPMUPOBAHHOCTh, B TOM YUCJIE B YACTH:

ITaTprnoTHYeCKOro BOCIIUTAHUA

1) HEHHOCTHOTO OTHOWIEHHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIIEUIO,
MMOHUMAaHMsI 3HAUE€HUsI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOI'O 00I[€CTBa, CIIOCOOHOCTH BIAAETh
JIOCTOBEPHOM MH(MOPMAIMEH O TIEPEIOBBIX TOCTHKEHHUSIX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPONCTBE MHpa U OOIIECTBA;

I'paxxmaHcKkoro BOCIUTAHUS

2) MIpEACTABJICHUA O CONUAJIBHBIX HOpMaxX U MpaBujiaxX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HON, Y4eOHO-UCCIIEIOBATENbCKOM, TBOPUECKON 1
JIPYTrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOI COBMECTHOM NEATENIbHOCTH MTPH BBIOJHEHUU
y4eOHBIX, I03HABATENIbHBIX 33/a4, BHIIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJAHUN YUE€OHBIX IPOEKTOB,
CTpEMJIEHHS K B3aMMOIIOHMMAaHHIO U B3aUMOIIOMOILM B IPOLIECCE ITON YUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MUpa, HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHEBIX 3aKOHOMEPHOCTSX pa3sBUTHUA IIPUPOJIbI, B3AUMOCBA3AX
YCJIIOBCKA C HpHpOI[HOﬁ cpeﬂoﬁ, O POJIM XMMHH B IIOBHAHUHU ITUX BaKOHOMepHOCTeﬁ;

4) IO3HABATCJIIbHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIYYCHHUC HOBBIX 3HAHUM 110 XHUMHUH, HCO6XO,I[I/IMBIX JJIA
00BACHEHHS Ha6J'IIO,Z[aeMLIX IIpOLECCCOB U ﬂBHeHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(l)OpMaHHOHHOﬁ W YUTATEIbCKOMN KYJIBbTYpPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HHMI/I TCKCTaMU, CHp&BO‘IHOfI JmTepaTypoﬁ, JOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TeXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " ITO3HAHHIO, J'IIO603HaTeJ'II>HOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI 1 UCCJIeI0BAaTEIbCKOM ACATCIIBHOCTHU, K OCOSHAHHOMY BBI60py
HAITpaBJICHHOCTHU U YPOBHS 06yquI/151 B HaﬂbHeﬁﬂleM;

®opMHUPOBaHUS KYJIbTYPHI 310POBbS

7) 0CcO3HaHMS LICHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3[JOPOBBIO, YCTAHOBKHU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEICTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOX0AUMOCTH COOIOACHNUS MPaBUi 0€30MaCHOCTH P 0OPALIEHUH C
XMMUYECKUMHU BEUIECTBAMU B OBITY M peaJIbHOM KHU3HH;

Tpyaosoro Bocnuranus
8) uHTEpeca K MPaKTUYECKOMY U3y4EeHHUI0 Ipodeccuil M Tpyla pa3IuyHOro pojia, yBaXKeHUE K TPYAY U



pe3yabTaTtaM TpYyIOBOH IEATETLHOCTH, B TOM YMCIIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHANBUIYAJILHON TPAEKTOPHH MPOIOILKEHUS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npoheccCHOHATBFHON ACATEIIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIBHO cperie;

IKOJIOTHY€eCKOT0 BOCTIMTAHUSA

9) sKOJIOrMYecKH 11e1eco00pa3HOro OTHOUIEHUS! K MPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3eMJIe, OCHOBE €&
CYLIECTBOBaHUS, IOHUMAaHUS LIEHHOCTH 310pOBOro U 0e301acHOro o0pasa *U3HU, OTBETCTBEHHOIO
OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/10POBbIO, OCO3HAHMSI LIEHHOCTH COOIIOACHUS
npaBuiI 0€30MaCHOTO MOBEICHHS MTPH PabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YIPOKAIOIINX 3/I0POBBIO
W KW3HU JIIOJICH;

10) cnocoOHOCTH MPUMEHSTH 3HAHUSI, TIOJy4aeMble IPU U3YUYEHUN XUMUH, JJIs PELIEHUS 3a/1a4, CBSI3aHHbIX
C OKpYXKarollel MPUPOIHOM CPEIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYphl, OCO3ZHAHMS
IJ100aJIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTeil UX pelieHus IOCPEICTBOM METO/I0B XUMUHU;

11) 5K07I0rMYECKOro MBIIIIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIILHOM, KOMMYHUKAaTUBHOU U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJCISIOT 3HAUNMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOl1eHay4HbIe TOHATHUS (3aKOH, TEOPHS, IPUHIIMIL, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc, SKCIEPUMEHT U Jp.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O LIEIOCTHON HAyYHOUW KapTUHE MHpPA, U YHUBEpCAIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIE 00€CTICUNBAIOT
(hopMHUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAaHUPOBAHUIO U OCYILIECTBICHUIO y4eOHOM
JeSITeIbHOCTH.

MetanpeaMeTHbIE pe3ylbTaThl 0CBOSHHS 00pa30BaTeIbHON MPOrPaMMBbI M0 XUMUHU OTPaXKaIOT OBJIAJICHHE

YHHUBEPCAJIbHBIMHU IIO3HABATCJIbHBIMU ,Z[CﬁCTBHHMPI, B TOM 4YUCIJIC:

ba3zoBbIME JOrHUYecCKUMH JeHCTBUAMH

1) yMEHHEM HCTO0JIb30BaTh MPUEMBI JIOTHYECKOTO MBIIJICHUS TIPU OCBOCHUH 3HAHUHN: PACKPHIBATH CMBICIT
XUMUYCCKUX TIOHITHH (BBIACISATH MX XapaKTepHbIC IPU3HAKH, YCTAaHABINBATh B3aMMOCBS3b C IPYTUMHU
MTOHSATHSIMH ), UCIIOJIB30BATh OHATHUS )11 0OBSICHEHHS OTICIBHBIX (JAKTOB U SBJICHUI; BEIOMPATh OCHOBAHUS
U KPUTEPUH [Tl KITACCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMUYECKHUX PEaKIUii; yCTAaHABIUBATh IPUUNHHO-
CJIEJICTBEHHBIE CBA3H MEKIy OOBEKTAaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JeIyKTUBHBIE, TI0 aHAJIOTHUH); AeJIaTh BHIBOJbI U 3aKIIOUCHHUS,

2) yMEeHHEM MPUMEHSTH B MPoliecce NO3HAHUS MOHATHS (MPEAMETHbIE U METapeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3YEeMbI€ B XMMHH, TIPe0OPa30BHIBATH IMPOKO MPUMEHSIEMbIC B
XUMHH MOJICTIbHBIE MTPEICTABICHHUS — XUMUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUecKas (popmyna u
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIICHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHHUH BBISBIATH U XapaKTePU30BaTh CYIIECTBEHHBIE TPU3HAKU H3y4aeMbIX 00bEKTOB
— XMMHUYECKHX BEIIECTB U XMMHUECKUX PEAKIUi; BBISBIATH 00IIHE 3aKOHOMEPHOCTH, PUIUHHO-
CJIE/ICTBEHHBIE CBSI3U M IPOTUBOPEUMS B U3y4aE€MbIX MPOLECCAX U SBJICHUSX; IpeAsiaraTh KpUTEPUU st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMil; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUSI, BHIOMPATh HanOOIee MOIXOAAIIUN ¢ yUETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe0BaATEeIHLCKUMH JeHCTBHAMHA



3) YMCHHUEM HUCIIOJIb30BAaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUS, @ TAKKC B
Ka4ueCTBC OCHOBBI HJIA q)OpMI/IpOBaHI/ISI THUINOTE3LI 1O MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX Cy)KIIeHI/IfI;

4) mpuoOpeTeHue ONbITa M0 MJIAHUPOBAHUIO, OPTaHU3AIMH U IPOBEACHUIO YUCHUUECKUX IKCIIEPUMEHTOB!
yMeHHE HaOJI01aTh 32 X0I0M IPOIIecca, CAMOCTOATEIILHO IPOrHO3UPOBATh €ro pe3yJbTar, (OPMYITHPOBATH
0606H_ICHI/ISI " BBIBOJHBI IO pE3yJIbTaTaM HpOBeI[éHHOI‘O OIIbITa, UCCIICAOBaHHNA, COCTABJIATH OTYET O
MIPOJICIAHHOM padoTe;

Padoroii c unpopmanuei

5) yMeHHEM BBIOMPATh, AHATTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IMIHBIX BUIOB U (hOpM
MPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TTOCOOUs, pecypchl HTepHEeTa); KPUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM MPUMEHSTh Pa3JIMUYHbIE METOIBI M 3aIIPOCHI IIPH MOUCKE B 0TOOpE WHMOPMAIUU 1
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAUMBIX IS BHIMIOJTHEHUS y4€OHBIX U TTO3HABATENIbHBIX 3a7a4 OIpe-
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIFHO BEIOMPATHh ONTUMAIIbHYIO (hOPMY MIPEACTaBICHUS HH(DOPMAIIUU U WLTIOCTPUPOBATH
peraemMble 3a71a9i HECJIOKHBIMUA CXEMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAITUSAMHU,

7) yMEHHEM HCTIOIB30BaTh U aHAM3UPOBATh B IIPOIIecce yueOHOM M UCCIIeI0BATEIbCKOU e TENPHOCTH
MH(POPMAIIHIO O BIMSHUH MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarollel TPUPOTHOMN CpeIbl;

YHuBepcalbHbIMH KOMMYHUKATHBHBIMH e CTBUAIMH

8) yMeHueM 3a/1aBaTh BOIIPOCHI (B XOJ€ IUAIOTa W/UIN JUCKYCCUH) TI0 CYIIECTBY 00CYKIaeMOU TEMBI,
(hopMyITUpOBaTh CBOM MPEIOKEHHSI OTHOCUTENILHO BBIMOIHEHUS IPEIOKEHHON 3a1a4uu;

9) npuoOpeTeHre OMnbITa MPE3eHTAUHN PE3y/IbTaTOB BHIMOJIHEHHUS XMMHUUECKOTO AKCIIEpUMEHTa
(JtabopaTtopHOTO OIbITa, Ta00PATOPHOI PAOOTHI IO UCCIICTIOBAHUIO CBOMCTB BEIIECTB, yYCOHOTO MPOEKTA);

10) 3auHTEpPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEILHON U MCCIIEI0BATEIHCKOM
JEeSITEeIbHOCTH MIPH PEIICHUH BO3HUKAIOIINX IPOo0OJieM Ha OCHOBE yuéTa OOIIMX UMHTEPECOB U COTIACOBAHUS
no3unuit (00Ccyx1eHusl, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIMS COBMECTHBIX JIEHCTBUM,
ompejiesieHue KpUTEpUeEB MO OI[EHKE KayecTBa BBIIIOJIHEHHOM paboThI U Ap.);

YHI/lBepcaJILHLIMPl peryJasTuBHbIMHA IIEfICTBPIﬂMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAaHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBATh CBOIO ACATCIIbHOCTD, BBI6I/IpaTB HanboJee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh NN
KOPPCKTUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJIYy4CHUA
HOBBIX 3HaHUIT 00 HU3y4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OHCHHUBATb COOTBETCTBUC ITOJTYUCHHOI'O
pe3yibTaTa 3asIBJICHHOM CIIn,

12) YMCHHEM UCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTBI, IIPEJIaracMbI€ B YCJIIOBUA 3aJIaHHU.

INPEAMETHBIE PE3YJIbTATbBI

B cocrase MNPECAMCETHBIX PE3YJILTATOB IO OCBOCHUIO 00513aTEIHLHOTO COACPIKaHUsA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obyactu «XI/IMI/IH», BU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €0 HHTCPIIPETAIUU, HpCO6pa3OBaHI/IIO U IIPUMCHCHUIO B Pa3JIMYHBIX y‘-ICGHBIX n
HOBBIX CUTYallHUAIX.



[IpenmeTHbIE pe3ynbTaThl OTPAXKAIOT C(POPMUPOBAHHOCTD y 00YUAIOLIMXCS CIEIYIOIUX YMEHHIMA:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX MOHSTUM: aTOM, MOJIEKYJ1a, XUMHUYECKUH 3JIEMEHT, IIPOCTOE
BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOHAS M HEOIHOPOHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsI Macca, MaccoBast J0JIs
XHUMHYECKOTO AJIEMEHTA B COCMHCHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHHSI, XUMUYECKasl PEakiusl, KiacCU(PUKALMS PEAKIIUN: peaKiuu
COCIMHECHMUS, PEAKIIUU PA3JIOKEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakuuu; TerioBor 3(h(EKT peakuu; Sapo aToMa, MIEKTPOHHBIHN CJION aToMa, aTOMHas OpOUTalb, PauycC
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0JIs BellecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIMsl) B paCTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUHN (CM. T1. 1) ¥ IPUMEHSTh 3T MOHATHUS
MIPU OTMCAHUH BEIIECTB U X IIPEBPAILICHHI;

3) ucnonv3oeamv XUMUYECKYIO CUMBOJIUKY JUIsI COCTABJICHHS (JOPMYJT BEIIECTB M YPABHEHUN XUMHUYECKUX
peaKuuii;

4) onpeoensmv BaJ€HTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTENIEHb OKUCICHHUS
2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAIIC)KHOCTH BEIIECTB K OMPEACIIEHHOMY KJIACCY COCTMHEHU 110
dhopmynam; BU XUMHUYECKOU CBSI3M (KOBAJICHTHAS 1 HOHHAS) B HEOPTaHWYECKUX COCTMHECHUSIX;

5) packpvieame cmouicn I[lepuonuueckoro 3akona JI. . MenneneeBa: 7eMOHCTpUPOBATH TIOHUMAHUE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MoJiokeHus B [leproanueckoit
CUCTEME; 3aKOHOB COXPaHEHUSI MACChl BELIECTB, IIOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOTa/IpO; ONMKUCHIBATh M XapaKTepu30BaTh TabIU4uHYyI0 hopmy [lepuoamdeckoit cucteMbl
XMUMHUYECKUX JIEMEHTOB: pa3inyarh MOHATUS «TJIaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majible U OOJBIINE IEPUOIBI; COOTHOCUTH 0003HAYCHHS, KOTOPHIC UMEIOTCS B TAOJIHIIC
«ITepnoanueckas cucteMa XxumMmuieckux anemMeHToB Jl. 1. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps siApa, 001iee YUCII0 ANEKTPOHOB U
pacnpezesieHue UX Mo 3JEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUYECKUE FTEMEHThI; HEOPraHUYECKUE BEIIeCTBA; XUMUYECKHE peakuu (1o
YHCIIy U COCTAaBY YYacTBYIOIMX B PEAKLIUU BEUIECTB, 10 TEIIOBOMY 3 (DeKTy);

7) xapaxmepuzosams (onucvléams) 00IINE XUMUYECKIE CBONCTBA BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEPIK/1asi OMMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUA;

8) mpoeHno3uposams CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLICHUN B Pa3JIMUHBIX YCIOBHSIX;

9) 6vluUCAAMb OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB; MACCOBYIO JIOJIO
XMUMHUYECKOTO AJIEMEHTa 10 (GopMysie COSIMHEHHSI; MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE; MPOBOIUTh
pacy€Thl 0 YpaBHEHUIO XUMUUYECKOW PEaKIINH;

10) npumensams OCHOBHBIE ONIEPALIMU MBICIUTENBHON NESTEIBHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCu(DUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3CH — I
M3Y4YEHUs1 CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKLIMi; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNEe, U3MEPEHHE, MOICTHPOBAHIE, SKCIIEPUMEHT (peaabHbI U MBICIICHHBIH ),

11) credosams npaBUIaM MOJIB30BAHUS XUMUYECKOM TIOCY 101 1 TaOOPATOPHBIM 000PYIOBAHHEM, a TAKKE
MpaBUJIaM 0OpAIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU TI0 BHITIOJTHEHHIO TA00OPATOPHBIX
XUMHYECKUX OTBITOB MO MOJYYCHUI0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJAOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM /10J1eM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C HOMOUIBIO



MHIUKATOPOB (JIakMyc, (peHondranenH, METUIIOPaHXK | JIp.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKHI 2JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, ITPOCTOE BELLECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHD
OKHCIICHHSI, XHMUYECKas PeaKIns, XMMUIECKas CBSI3b, TEIIOBOH A(PPEKT peaknu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOP; AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, HIEKTPOIUTHUECKAs JUCCOLMALIMS, PEaKIIU HIOHHOTO 0OMEHa,
KaTaJn3aTop, XUMHUYCCKOC paBHOBECHUC, O6paTI/IMI>Ie n H606paTI/IMI)I€ pCaKkuun, OKUCIUTCIIBHO -
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEPHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHAS, MOHHAS, METAJUTMUECKAs ), KPUCTAJUINIEeCKas peréTka,
KOppO3uA MCTAJUIOB, CILJIaBbl; CKOPOCTb XUMHYECKOH pCakuuun, NpeaAcibHO AOIMYCTHUMAasA KOHICHTpAaA
(ITIK) BemiecTBa;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX NOHATHH (CM. 1. 1) U IPUMEHATDH 3TU MOHSTUS
IIpH OITMCaHWU BEIICCTB U UX npeBpameHHﬁ;

3) ucnonv3zoeames XUMUYECKYIO CUMBOJIMKY JUISl COCTaBJICHUSI (POPMYIT BEIIECTB M YPAaBHEHUN XUMHUECKUX
peaKuuii;

4) onpeodenams Bal€eHTHOCTb U CTETIEHb OKUCIIEHUS XUMUYECKUX IEMEHTOB B COEIMHEHUSX PA3IMYHOTO
COCTaBa; MPUHAITICKHOCTH BEIIECTB K ONPENeIEHHOMY KJlaccy COeTMHEHHH 1o GopMyam; BUJ XUMUYECKOM
CBiA3U (KOBaJ'IeHTHaﬂ, HWOHHAasd, MeTa.]'I.]'II/I‘—IeCKaSI) B HCOPTAaHNYCCKUX COCANHECHUAX, 3apsJ] HOHA I10 XUMHYECKOH
dhopmyre; xapakTep cpebl B BOJIHBIX PACTBOPaX HEOPTaHWUYECKUX COCTUHEHHM, TUIT KPUCTAITHIECKOM
PELIETKN KOHKPETHOIO BEIIECTBA;

5) packpvieame cmuica Ilepuonuueckoro 3akona JI. . MenaeneeBa u J6MOHCTPUPOBATh €ro TOHMMAaHUE:!
OTHCHIBATh U XapaKTepu30BaTh TabauuHyto popmy [lepronnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» u «mobdounas noarpynna (b-rpymnma)y, Masnsie u
00JIbIIINE IEPUOBI; COOTHOCUTH 0003HAYEHMSI, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TabIuUIE, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00I1ee YUCIIo
AJIEKTPOHOB U paclpeAesieHue X MO 3JIEKTPOHHBIM CIIOSIM); 0OBSICHITH 001I[Me 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B IIpe/iesiaX MAJIbIX IEPUOJ0B U INIABHBIX NOATPYIIII C
Y4E€TOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposams XUMUYECKUE JIEMEHTHI; HEOPraHUYECKHE BEIIeCTBA; XUMUYECKHE peaKlnu (I10
YHCIy U COCTaBY YYacTBYIOLIUX B PEAaKIIMH BEIIECTB, IO TEIJIOBOMY 3D (PEKTy, 0 U3MEHEHUIO CTEIeHeN
OKHUCJICHUS XUMHUYECKUX SJIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) 00IIME U CHIEU(UYECKUE XUMHUYECKUE CBONCTBA MPOCTHIX U CIOKHBIX
BEILIECTB, MMOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUM;

8) cocmaensams ypaBHEHHUS 3JEKTPOJIUTUUECKOU JUCCOLMALIMYI KUCIIOT, 111eJI0UEH U COJIeH; TOTHbIE U
COKpAIll€HHbIE YpaBHEHHS peakiii HOHHOTO 0OMEeHa; YpaBHEHUs peaKifii, HOATBeP)KIAr0IINUX
CYLIECTBOBaHME FEHETUUECKOH CBS3U MEX/y BELIECTBAMH PA3JINYHBIX KJIACCOB;

9) packpvieams cyuHocms OKUCINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI IOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHCca ITUX PEaAKLIN;

10) npocro3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH ITPOTEKAHUS
XUMUYECKUX MPEBPAILICHUI B Pa3IMUHBIX YCIOBUSIX;

11) eviuucaams OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChl BEIIECTB; MAaCCOBYIO JOJIIO
XMMHUYECKOT0 3JIEMEHTa 10 (GopMyJie COeANHEHHSI; MACCOBYIO JI0JIIO BELIECTBA B paCTBOPE; IPOBOAUTH
pacuéThl M0 YPAaBHEHUIO XUMUYECKON PEAKIUY;

12) credosams npaBuIaM NOJIb30BAHUS XUMHUECKON MOCYI0H U 1a00paToOpHBIM 000PYAOBaHUEM, A TAKKE

IpaBuUIaM OOpAIeHHUs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMU IO BBITIOJTHEHHUIO TaOOPAaTOPHBIX



XUMHYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOUPaHHIO Ta3000pa3HBIX BEUIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKAAIONINE KAaYECTBEHHBIA COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHAT-, pocdat-, cuIuKaTt-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS M MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUIECKUX
BEIIIECTB;

14) npumenams OCHOBHBIE ONIEPAIIH MBICTUTEIBHON JEITEIPHOCTH — aHAIIN3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CHCTEMAaTH3AIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUTS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUECKUX PEAKIUi; €CTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAONI0ICHUE, U3MEPEHHE,

MOJETUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHbII U MBICIIEHHBIN).



TEMATHYECKOE II'TAHUPOBAHHUE

8 KUIACC
Ne | HammeHoBaHme pa3ienoB M TeM MPOrpaMMbl KoanuectBo yacoB DJieKTPoHHBIe (HU(PPOBLIe) 00pa3oBaTebHbIE PecypPChl
n/n
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHe
padoTsl padoTsl
Paznen 1. IleppoHayanbHble XUMHYECKHE TIOHATHSA
1.1. | Xumua — BakHast 00JacTh eCTeCTBO3HAHHSI M NPAKTHYECKOH NeATEJLHOCTH 4YeJ0BeKa 5 0 1 Enunast komaexims nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
DenepanbHbIN HEHTP HHOOPMALMOHHO- 00pa30BaTEIbHBIX
pecypcoB
1.2. | BemecrBa 15 0 1 Enunast komtekims nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
H XHMHYeCKHe peaKkiun DenepabHBIN HEHTP HHHOPMAIMOHHO- 00pa30BaTEIbHBIX
pecypcoB
HWroro no pasuery 20
Pazznen 2. Baxkneiilme npeacTaBuTe] M HEOPraHHYECKHX BeIECTB
2.1. | Bosayx. Kuciopoxa. Ilonsitue 06 oxcnaax 5 0 0 Enunas komtexuus nndpoBbIX 00pa3oBaTesbHBIX PECyPCOB.
DenepanbHBIN HEHTP HHHOPMALMOHHO- 00pa30BaTeIbHBIX
pecypcoB
2.2. | Boanopoa. 5 0 0 Enunas KoieKiust udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
IloHsiTHE 0 KHCJIOTAX H COJISIX DeepaibHbli HEHTP HHOOPMALMOHHO- 00pa30BaTENIbHBIX
pecypcoB
2.3. | KoimyecTBeHHbIe OTHOIICHUSI B XUMHH 4 0 0 Enuuas komtexuus nndpoBbix 00pa3oBaTeNbHBIX PECyPCOB.
DeepanbHbIi HEHTP HHOOPMALMOHHO- 00Pa30BaTEIbHBIX
pecypcoB
2.4. | Bona. PacrBopsl. Ilonsirne 06 0CHOBAHHSIX 5 0 0 Enunas KoeKius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
ODeepanbHbIi HEHTP HHOOPMALMOHHO- 00pa30BaTEIbHBIX
pecypcoB
2.5. | OcHOBHBIE KJIACCHI HEOPraAHUYECKHX 11 0 0 Enunas Koekiust udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
coeIMHeHU i DeepanbHbIi HEHTP HHOOPMAIIHOHHO- 00Pa30BaTEIBHBIX
pecypcoB
Hroro no paznery 30
Paznen 3. Ilepuonuyeckuii 3akon u Ilepuonnyeckas cucrema xumuueckux iementros JI. M. Menaeseena.
Crpoenue aToMoB. XuMu4eckasi ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/ILHbIE PeaKIHH
3.1. | lepuoanyeckuii 3axkon u [epnoanyeckas cucrema xumuueckux iemenToB JI. U. MenaeneeBa. Ctpoenune 7 0 0 Enunas KoeKiust udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.
aroma DenepanbHblii HEHTP HHOOPMALHOHHO- 00pa30BaTEIbHBIX
pecypcoB
3.2. | Xummnyeckas cBsi3b. OKHCJIHTE/IbHO-BOCCTAHOBHTE/IbHbIE PeaKIuu 8 0 0 Ennnas komnekuus mupoBbIX 00pa3oBaTENIbHBIX PECYPCOB.
DenepanbHblii HEHTP HHOOPMALHOHHO- 00pa30BaTEIbHBIX
pecypcoB
Hroro no pasnmemry: 15




PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 2
9 KJIACC
Ne | HammenoBanme pa3ienoB H TeM MPOrpaMMbl KoanuecTBo yacoB DJieKTpoHHBIEe (HU(PPOBHIe) 00pa3oBaTebHBIE PecypPChl
n/n
BCEro | KOHTPOJbHbIe PAaGOTHI | MPaKTHYeCKHE PAGOTHI

Pa3nen 1. BemecTBo N XUMHYeCKHe PeaKIHH

1.1. | MoBTOpenne n yraydjaeHne 3HAHHIT OCHOBHBIX pa3jesioB Kypca 8 kiacca 5 0 0 Enunast xoruiekiys udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
DeepanbHBIH HEHTP HHPOPMAILIMOHHO- 00pa30BaTEIBHBIX PECYypPCOB

1.2. | OcHoBHBIE 3aKOHOMEPHOCTH XHMHYECKHX peaKmuii 4 0 0 Enunast komtexiys nngpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
DeepanbHbIi HEHTP HHPOPMAILIMOHHO- 00pa30BaTEIBHBIX PECYypPCOB

1.3. | DaexTposmTHyeckasi ucconnanus. XuMHYecKHe PeaKiMH B PacTBOpax 8 0 0 Enunast xoruiekiys udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
DeepalibHbIi EHTP HHPOPMALIMOHHO- 00pa30BaTEIBHBIX PECYpPCOB

Hroro no paszneny 17

Pa3gen 2. HemeTa/uibl M MX COeTMHEHHSI

2.1. | O0mas xapakTepucTHKa XMMHYecKMX 3jeMeHTOB VIIA-rpymnel. I'ajgorenst 4 0 0 Enunas KoieKiust u(poBbIX 00pa30BaTEIbHBIX PECYPCOB.
DeepalbHbli HEHTP HHPOPMALMOHHO- 00pa30BATEIBHBIX PECYpPCOB

2.2. | O6mas XapaKTepHCTHKA XHMHYeCKHX j1eMeHTOB VIA-rpymmbl. Cepa M eé coeguHeHus 5 0 1 Enunas KoieKiust (poBbIX 00pa30BaTEIbHBIX PECYPCOB.
DeepalbHbli HEHTP HHPOPMALMOHHO- 00pa30BaTEIBHBIX PECYpPCOB

2.3. | O0mas XapaKkTepHCTHKA XHMHYECKHX 3j1eMeHTOB VA-rpynnsl. A30t1, ¢ochop u UX coeHHEHHsS 7 0 0 Enunas KoieKiust upoBbIX 00pa30BaTEIbHBIX PECYPCOB.
DenepanbHblii HEHTP HHPOPMALIMOHHO- 00Pa30BATEIBHBIX PECYpPCOB

2.4. | Obmas XapaKTepuCTHKA XUMHYECKHX 3JieMeHTOB IV A-rpynnsbl. 8 0 0 Enunas KoeKius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

Yriepon U KpeMHHUI U HX cOeIHHEHHUs ODepepanbHbIil HEHTP HHGOPMALIMOHHO- 00pa30BaTEIbHBIX PECYPCOB

Hroro no paszneny 24

Pa3nen 3. MeTa/uibl H HX COeHHEHUS!

3.1. | Obmme cBoiicTBa METAIIOB 4 0 1 Enunas Komekiwst udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
DenepanbHblii HEHTP HHGOPMALIMOHHO- 00Pa30BATEIBHBIX PECYpPCOB

3.2. | BaxkHeiimne MeTa/UIbl H UX COeTUHEHHS 16 0 1 Enunas KomeKiust udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
DenepanbHblil HEHTP HHPOPMALIMOHHO- 00Pa30BaTEIBHBIX PECYpPCOB

Hroro no pazneny: 20

Pa3znen 4. Xumusi M oOKpysKaoumas cpeaa

4.1. | BemecTBa 1 MaTepHabl B KH3HU YeJIOBEKA 3 0 0 Enunas komnekius 1upoBbIX 00pa30BaTEIBHBIX PECYPCOB.
DenepanbHblii HEHTP HHPOPMALIMOHHO- 00Pa30BATEIBHBIX PECYpPCOB

Hroro no pasnmenry: 3

PesepBHOE Bpemst 4




OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHMUE

8 KUIACC
Ne | Tema ypoka KoaunyecTBo yacoB Buapbl,
n/n $popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e
KOHTPOJIS
padoThI padoThbI

1. | Ipenmer xumuu. BemecTBa u ux cBoiictea | 1 0 0 YerHbii

0IIpOC;

2. | Ilpaktuueckas padora Ne 1" IIpaBuna 1 0 1 [TpakTrueckas
TEXHUKH 0€301acHOCTH MpH paboTe B paborTa;
XMUMHUYECKOM KaOuHeTe2

3. | Yucrele BemectBa 1 cMecH. CriocoObI HX 1 0 0 YeTHbil
pazneneHus 0IIpOC;

4. | Ilpaktuyeckas paboralNe 2 " Ouncrka 1 0 1 [TpaxTrueckas
MOBapeHHo conn” paborTa;

5. | ®usnueckre U XUMHYCCKUC SBIICHUS. 1 0 0 [TruceMeHHbII
XUMHUYECKUE PEaKITHH KOHTPOJTB;

6. | MoJsekymbl U aTOMBI. 1 0 0 YcTHbIi

OTIpoC;

7. | IlpocTbie U CIOKHBIE BEMIECTBA 1 0 0 VYcrHblid

OTIpoC;

8. | Xumuyeckuii anemeHT. OTHOCUTEIbHAS 1 0 0 YcTHbil
aTOMHasl Macca. OIpoc;

9. | 3HaKM XMMHYECKHUX JIEMEHTOB 1 0 0 [IucbmeHHBbII

KOHTPOJIb;

10. | BaleHTHOCTh XMMHYECKUX 3JIEMEHTOB. 1 0 0 [TuceMeHHBI
Omnpenenenue BaJICHTHOCTH 110 (hopMmyIie KOHTPOJIb;

11. | CocraBnenue xuMu4eckux Gopmys Mo 1 0 0 ITucbmMeHHBII
BaJICHTHOCTHU KOHTPOJIb;

12. | Xumnueckue GopMyIibl 1 0 0 ITuceMeHHBIM

KOHTPOJIb;

13. | Beruucnenue no XuMu4eckuM Gopmyiam 1 0 0 ITnceMenHbIN

KOHTPOJIb;

14. | Onpenenenue BaJleHTHOCTH O popmynam | 1 0 0 ITuceMeHHBIM
UX COEJJMHEHUH. KOHTPOJIb;

15. | cocraBnenue GpopmMys 1o BalEHTHOCTH 1 0 0 IInceMeHHbII

KOHTPOJIb;




16. | ATOMHO-MOJIEKYJISIpPHOE Y4eHHE. 3aKOH YerHbii
COXPAaHEHHUsI MacChl BELLIECTB 0IIpOC;

17. | XuMuueckue ypaBHEHHS IIncemenHbIN

KOHTpOJIb;

18. | XuMuueckue ypaBHEHHs IIncemenHbIN

KOHTpOJIb;
19. | Tunbl XUMHUYECKUX peakLuit IIncemenHbIN

KOHTpOJIb;
20. | Tunbel XUMHYECKUX PEaKIUil IIncemenHbIi

KOHTPOJIb;

21. | Ypok - TpeHunr " PeleHne XuMUYISCKUX [TuceMeHHBIH
3a/1a4 U ypaBHeHUI" KOHTPOJIb;

22. | Ypoxk - TpeHuHT " Penenne XuMHIeCKIX [TuceMeHHBIH
3a7a4 U ypaBHEHU" KOHTpPOJIb;

23. | KonTponbsHas padorta Ne 1 KonTponbshas

pabora;

24. | Kucnopoa:HaxoIeHHE B YcTHbI
IpUPOJIE,IT0STydeHHe, QPU3NIECKUe U OTIpoC;
XMMHYECKHE CBOMCTBA

25. | CBoiicTBa KHCIOpOIa YcTHbIi

OTIpoC;
26. | [Ipumenenue kucmopoaa VYcrHblid
OIpoc;

27. | KpyroBopot KHCIIOpoJa B IPUPOJE VYcrHblid
OIpoc;

28. | O30H. AlIIOTPOHUSI KUCIOPOIa [T1uceMeHHbII
KOHTPOJIb;

29. | Bo3nyx u ero cocras Vel
OIpoc;

30. | Bomopoa u ero HaxoXIEHHUE B IPUPOJIE Vel
OIIpOoC;

31. | XumMHueckue cBOWCTBA BOJOPOA U €r0 ITuceMeHHBIM
IIPUMEHEHHE KOHTPOJIb;

32. | Ilomydenue BOJOPO/Ia U UCCIIEIOBAHUE €TI0 IInceMeHHbIN
CBOICTB KOHTpOJIb;

33. | Ypok tpeHunr" PemeHne XMMHUYECKHX ITnceMenHbII
ypaBHEHuU# u 3aga4"” KOHTpOJIb;




34. | Boga-pactBopuTeib. XMMUYECKHE CBOMCTBA [TucbMeHHBIH
U IPUMEHEHUE BOJIbI KOHTpOJIb;

35. | PacTBOpBI [TucbmenHbII
KOHTpOJIb;

36. | MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBA [TucbmenHbII
KOHTpOJIb;

37. | YpOK - TpEHHHT 1O PEIICHHIO 3aj1a4 Ha [TuceMeHHBIM
OTpe/IesIEHUE MAacCOBOM J0JIM BELIECTBA KOHTpOJIb;

38. | KonrponsHas padora Ne 2 [TuceMeHHBIM
KOHTPOJIb;

39. | KonngecTBo BemecTBa. Mo MossipHast [TuceMeHHBIH
Mmacca KOHTPOJIb;

40. | BeruuciieHue ¢ MCIOJIb30BaHUEM MaCCOBOM [TuceMeHHBIH
pi (o017 KOHTPOJIb;

41. | 3akoH ABoraapo. MouisspHbIii 00bEM ra3oB IIncemenHBbII
KOHTPOJIb;

42. | OObemMHbIE€ OTHOIICHUS Ia30B NpHU IIncemenHBbI
XUMHUYECKUX PEaKIMsIX KOHTPOJIb;

43. | YpOK -TpEHHUHT 10 PEIICHUI0 XUMUYIECKHX IIncemenHbIi
3aga4 o teme: " Moas.MonsipHas Mmacca " KOHTPOJIb;

44. | VpOoK -TpEHUHT MO PEIICHUI0 XUMHUYECKUX IIncemenHbI
3a/1a4 1o Teme: " MoJsipHbIi 00beM razoB" KOHTPOJIb;

45. | Okcunpl. [lomyuenue [TnceMeHHbII
KOHTPOJIb;

46. | XuMHUeCKHe CBOMCTBA U IIPUMEHEHHE O [IucbmeHHBbII
OKCHJIOB KOHTPOJIb;

47. | OcHoBanus. [lonydyenune [TucbmeHHbII
KOHTPOJIb;

48. | XuMHUY€eCKHe CBOMCTBA U IPUMEHEHUE [T1uceMeHHbII
KOHTPOJIb;

49. | AMdoTepHbIe OKCHJIBI U THIPOKCHUIbI ITnceMenHbIN
KOHTPOJIb;

50. | Ypok -TpeHunr " Pemienne XuMHu4ecKux ITnceMenHbIN
LIETI0YEK U ypaBHEHU" KOHTPOIJIb;

51. | AMdoTepHbIe OKCHUIBI U THPOKCHIBI ITnceMenHbII

KOHTPOJIb;




52. | Kucnotsl. [lonyuenune IIncemenHbIn
KOHTPO!JIb;
53. | Xumuueckue CBOMCTBA U IPUMCHEHHE [TucbMeHHbIH
KHUCJIOT KOHTPO!JIb;
54. | Conu. [lomyyenue [TucbmenHbII
KOHTPO!JIb;
55. | Xumuueckue cBOMCTBa U TPUMEHEHUE IlucbMeHHbBIN
KOHTPO!JIb;
56. | Ypoxk - TpeHuHr " XUMHUYECKHE CBOICTBA [TuceMeHHBIM
coJiel ¥ KUCioT" KOHTPOJIb;
57. | KonuTponbsnas padotalNe 3 [TucemeHHbII
KOHTPOJIb;
58. | Kimaccudukarus XuMHIECKUX 3JICMEHTOB. ITnceMeHHbIi
Crtpoenue aToma 3J€MEHTOB MaJIbIX KOHTPOJIb;
MEepUOI0B
59. | Ctpoenue aToma 3J€MEHTOB OOJIBIITNX IInceMeHHbIH
MEepUOIOB KOHTPOJIb,
60. | [Tepronueckwuii 3axon J1.M1. MeHeneeBa IInceMeHHBIN
€ro 3Ha4yeHue KOHTPOJIb;
61. | [Teproguyeckas TaOJIMIIa XUMAYECKUX VcTHBIN
3JIEMEHTOB U €ro 3HaueHue. JKu3up u 0TIpoc;
eATeNIbHOCT, MeHIelieeBa
62. | Xumuueckas cBA3b. I[TuceMeHHbBIH
DIEeKTPOOTPUIIATEIIEHOCTh XUMHUYECKUX KOHTPOJIb,
3JIEMEHTOB
63. | OCHOBHBIE BUIBI XUMHAYECKOU CBS3H. [IuceMeHHbIH
HMonHas cBs3b KOHTPOJIb;
64. | OCHOBHBIE BUIBI XUMHAYECKOU CBS3H. [IuceMeHHbIH
KoBanenTHas cBs3b KOHTPOJIb,
65. | OcHOBHBIE BUIBI XUMUYECKON CBS3H. IInceMeHHbIi
Merannuueckast 1 BOAOPOAHAS KOHTpO!JIb;
66. | CtenneHb OKHUCIEHUS I IuceMeHHbBIN
KOHTpO!JIb;
67. | Ypok- TpenuHr no teme: " CrerneHb ITuceMeHHBIM
OKucJeHus" KOHTpOJIb;
68. | UtoroBas KoHTpoJibHas paboTa KonTposbHas

pabora;




OBIIEE KOJIMYECTBO YACOB I10O 68 4 2
[MTPOI'PAMME
9 KUIACC
Ne | Tema ypoka KoaunyecTBo yacoB Buapbl,
n/n (popmbI
BCEro | KOHTPOJIbHbIE | MPAKTHYECKH e
KOHTPOJIS
padoThI padoThbI

1. | [lepmomudeckuii 3aKOH U MEPUOTUICCKAS 1 0 0 YcrHblii
CUCTEMA B CBETE CTPOEHUS aTOMOB 0IIpOC;

2. | Xumunueckas cBsizb CTpoeHUE BEIIeCTBA 1 0 0 [TuceMeHHBIH

KOHTPOJIb;

3. | OCHOBHBIE KJIACCHI HEOPTAHHMUECKUX 1 0 0 [TucemeHHbII
COETMHEHU I KOHTPOJIb;

4. | OcHOBHBIE KJIACChI OPTaHUYECKHUX 1 0 0 [TruceMeHHbII
COEIMHEHU N KOHTPOJIb;

5. | Ypoxk -TpenuHr "Penienne XuMH4IeCcKuX 1 0 0 IIncemenHBbII
nenoyex” KOHTPOJIb;

6. | OKHCIUTENFHO-BOCCTAHOBHTEIIbHBIC 1 0 0 ITnceMeHHBIH
peaxkuuu KOHTPOJIb;

7. | Peakmun 1 0 0 [TuceMeHHBIH
COEJIMHEHU S, PA3NI0KEHN S, 3aMEIICHUS] U KOHTPOJIb;
obmeHa ¢ Touku 3penus OBP

8. | Ypok-tpenunr " Pemenne OBP" 1 0 0 [TnceMeHHbII

KOHTPOJIb;

9. | TeroBo# 3(h(heKT XUMHUSCKUX PEaKITUH. 1 0 0 [TucbmMeHHBII
DK30 U SHAOTEPMUYECKUE PEaAKIIUU KOHTPOJIb;

10. | CkopoCcTh XUMHUYECKUX PEAKIIHIA. 1 0 0 [T1uceMeHHbII
[lepBoHauanbHBIE MPECTABICHUS O KOHTPOJIb;
KaTajamnse

11. | IIpaktuueckas padora Ne 1" HM3yuenue 1 0 1 [TpakTnueckas
BIIMSIHMSL YCIIOBUHM TIPOBEJICHUSI XMMUYECKON paborta;
peakuuii Ha ee CKopocTh "

12. | OGpaTtumble 1 HEOOPATUMBIE PEAKIIUH. 1 0 0 ITuceMeHHBIM
[ToHsITHE O XUMHUECKOM PaBHOBECHH KOHTPOJIb;

13. | Ypok-tpenunr " OBP" 1 0 0 ITuceMeHHBIM

KOHTPOJIb;

14. | CymrHoCTh TIpOIIEcCa IEKTPOTUTHICCKO M 1 0 0 [TucbmeHHbII

JUuccolainn

KOHTPOJIb;




15. | DnekTpoauTHYECcKas JUCCOLUAIINS [TucbMeHHBIH
KHCJIOT,0CHOBaHUH U coJiei KOHTPO!JIb;

16. | Ciabble ¥ CHITbHBIC AJIEKTPOJIUTHI [TucbmenHbII

KOHTPO!JIb;

17. | Ypox -TpeHuHT " DIeKTpOIUTHIECKAs [TuceMeHHBIH
muccouuanus” KOHTpOJIb;

18. | Peakiuy HOHHOTO OOMEHA M YCIOBHS UX ITuceMeHHBIN
MPOTEKAHUS KOHTPO!JIb;

19. | Peaknuit HOHHOTO OOMEHA U YCIIOBHSI UX ITnceMeHHBIN
MPOTEKAHUS KOHTPOJIb;

20. | XumuuecKkre CBOMCTBa OCHOBHBIX KJIACCOB [TucemeHHbII
HEOPraHMYECKNX COCAMHEHUN B CBETE KOHTPOJIb;
MPEeACTABICHUH 00 AIEKTPOIUTUUECKON
muccoranuu 1 OBP

21. | I'mpponns coneit IIncemenHBbII

KOHTPOJIb,

22. | [IpakTuueckas padorta Ne 2. Pemenue IIncemenHbII
AKCIEPUMEHTAJIbHBIX 3aa4 10 TeME: KOHTPOJIb;
"CBoMcTBa KUCIOT,0CHOBAHHUM 1 COJICH KaK
3IEKTPOIUTOB"

23. | Pac4eTsl 10 ypaBHEHUSI XUMHUUYECKHUX IIncemenHbIi
peaxiuii,eciiv 0JIHO BEIIeCTBO JIaHO B KOHTPOJIb;
n30bITKE

24. | O0001IeHE U CUCTEMATH3AIMS 3HAHUN IO IInceMeHHBIN
temaMm: " Kimaccudukanusi XaMHIECKIX KOHTPOJIb;
peaKkuuii. DIEKTPOJIUTUYECKAS
nuccoruanus"”

25. | KontponpHas padorta Ne 1 KonTtposnpHas

pabora;

26. | 'amorensl. OO011as XxapakTepuCTHKA. [T1uceMeHHbII
ITonoxenne ramorenos B IICX0O,ux KOHTPOJIb;
CBOMCTBA U IIPUMEHEHUE. XJI0P

27. | X10poBOIOPO,IIOJIyYEHUE U CBOMCTBA ITnceMenHbIN

KOHTpO!JIb;

28. | ConstHast KMCIIOTA U €€ COJIU [TnceMeHHbIN

KOHTpO!JIb;

29. | Kucnopon u cepa. Ilonoxxenue kuciopoja u [TucbmeHHbII

cepsl B [ICXD,cTpoeHune nx aToMoB. KOHTpO!JIb;




30. | CoiicTBa 1 IPUMEHEHHUE CEPBI [TucbmenHbII
KOHTpOJIb;
31. | CepoBomopon.Cynbhumbt [TuceMeHHBII
KOHTpOJIb;
32. | Okcun cepsol IV.Cepnucras kuciora [TuceMeHHBIH
KOHTpOJIb;
33. | Okcun cepol VI. Cepnas kucnota [TucbmeHHbII
KOHTpOJIb;
34. | Ilpaktuueckas padoraNe 3. Pemenue [TuceMeHHBIM
AKCIIEPUMEHTAJIbHBIX 3aja4 1o Teme: " KOHTpOJIb;
Kucnopon u cepa".
35. | A3oT u pocdop. Xapakrepuctuka [TucemeHHbII
,pu3nyeckre U XUMUYECKUE CBOMCTBA a30Ta KOHTpOJIb;
36. | AMmuak [TucemeHHBbII
KOHTPOJIb;
37. | Conn aMmMOHHMS [TruceMeHHbII
KOHTPOJIb;
38. | Comu a30THOM KMCIIOTBI IIncemenHbIi
KOHTPOJIb;
39. | ®ochop [TucemeHHBII
KOHTPOJIb;
40. | Okcun pochopa V. dochopHas KucioTa u [IucbmeHHBbII
ee coJu KOHTPOJIb;
41. | Ypoxk - Tpenunr " Azot u docdop" [TnceMeHHbII
KOHTPOJIb;
42. | Yrinepoa u KpeMHHH. XapaKTepruCTHKa. [TucbmeHHbII
AnnoTponus yriaepoaa KOHTPOJIb;
43. | XuMuueckue CBOMCTBA yriiepoia. ITuceMeHHBIM
Ancopbuus KOHTPOJIb;
44. | Okcup yrnepona II- yrapuelii ra3 ITnceMenHbIN
KOHTPOJIb;
45. | Oxcun yrnepona I'V-yriekucisiii ras ITnceMenHbIN
KOHTPOJIb;
46. | YronbHas kucnorta u ee coiau. Kpyrosopor ITuceMeHHBIM
yIJepoja B IPUPOJE. KOHTpOJIb;
47. | Kpemunii. Oxcnj KpeMHHUS ITnceMenHbII

KOHTPOJIb;




48. | KpeMHueBasi KUCTIOTa U €€ COJIU [TnceMeHHbIN
KOHTPOJIb;
49. | O0001Eenre U cucTeMaTu3anus o reMam: " [TuceMeHHBIH
Yrnepon u kpemuuit. A3ot u docdop. KOHTPOJIb;
lanorensr"
50. | KontposnbHas padotaNe 2 [TucemenHbII
KOHTPO!JIb;
51. | Meramibl. Xapakrepuctuka . Haxoxaenue [TucbMeHHBIH
METaJUIOB B MIPUPO/IE M 00IIHE CITOCOOBI HX KOHTpOJIb;
MOJTyYCHUS
52. | XuMHUYeCKHE CBOMCTBA METAJIIIOB. [TucemeHHbII
DNEKTPOXUMHYECKUN Psiji HANlPsDKEHUH KOHTPOJIb;
METaJJIOB
53. | CrimaBbt [TucemeHHBbII
KOHTPOJIb,
54. | lleno4dHbie METAIITBI [TruceMeHHbII
KOHTPOJIb,
55. | Marnwuii. lllenoyno3emenbHbIC METAILIHI. [TncrMeHHbBII
KOHTPOJIb;
56. | Baxueine coenMHEHNS KATbIIUA. [TuceMeHHBIH
XKecTkocTb BOJIBI KOHTPOJIb;
57. | AntomuHui [IucbmeHHbII
KOHTPOJIb;
58. | Baxxueiime coeiMHEHUs alTFOMUHUS [IucbmeHHBbII
KOHTPOJIb;
59. | Keneso [TucbmeHHbII
KOHTPOJIb;
60. | Coequnenus xenesa [TucbmeHHbII
KOHTPOJIb;
61. | [Ipaktuueckas padora Ne 4 . Pemenne ITuceMeHHBIM
SKCMEPUMEHTAIBHBIX 3a7a4 Mo Teme: " KOHTPOJIb;
Merannsr"
62. | Ypoxk -TtpenuHr no teme: " Metamisr" ITnceMenHbIN
KOHTPOJIb;
63. | KontposbHas pabora Ne 3 o teme" ITuceMeHHBIM
Meramsr" KOHTPOJIb;
PpOJib,
64. | Oprannyeckas xumus. [IpenenbHbie 1 ITnceMeHHbII
HETpeeNIbHbIE YTIE€BOIOPOIbI. KOHTPOJIb;




65. | Homumepsr. [IponsBoaHbIie yriieBoqopoaoB. | 1 ITuceMeHHBIM
CrnupTsl KOHTpOJIb;
66. | KapbonoBbie kuciotel.. Croxubie 3¢upbr. | 1 ITuceMeHHBIM
Kupsr. KOHTPOJIb;
67. | YrneBoasl. AMMHOKUCIOTHI. benku 1 [TnceMeHHbII
KOHTpOJIb;
68. | UtoroBas KoHTpoJibHAs paboTa 1 [TucbmeHHbII
KOHTpOJIb;
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

8 KJIACC

Xumus. 8 knacce/Pymsurtuc I'.E., @enpaman @.1'., AkunonepHoe oomectBo «M3garensctBo «IIpocBemnieHuey;
Beenure cBOM BapHUaHT:

9 KJIACC

Xumus. 9 xnace/Pymsutuc I'.E., ®enpaman @.1°., AkimonepHoe obmiectBo «M3marensctBo «lIpocBemnienuey;,
BBenure cBOM BapHUaHT:

METOANYECKUE MATEPUAJIBI VIS YUUTEJIA
8 KUIACC

Xumus. Paboune nporpammel non pepakuueit H.H. I'apa IIpeamernas aunHust yaeOHUKOB o peaakuuei I
E. Pynsutuca u @.I'.®enpamana 8-9 kmaccel. Mocksa " [Ipocsemenune " 2013

9 KJIACC

Xumus. Paboune nporpammel non penakuueit H.H. 'apa [Ipeamernas aunust yaeOHUKOB o peaakuuei I
E. Pynsutuca u @.I'.®enpamana 8-9 kmaccel. Mocksa " IIpocsemenne " 2013

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

8 KJIACC

Ennnas xomuteknus udpoBbIX 00pa30BaTEbHBIX PECYPCOB.
denepanbHbIN EHTP HHPOPMAITMOHHO-00Pa30BaTEIHLHBIX PECYPCOB

9 KJIACC

Enunas xomnexmus u@poBbIX 00pa30BaTeIbHBIX PECYPCOB.
®denepalibHbII HEeHTP UHPOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLECCA

YYEBHOE OBOPYJIOBAHUE

OBOPYJAOBAHMUE JJIA TPOBEJAEHUSA TIPAKTUYECKUX PABOT
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