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[HOACHUTEJIbHAA 3AITNCKA

Pabouas mporpamma kypca xumun i 9«A, b, B» kiraccoB 0CHOBHO#I IIKOJTBI pa3paboTana B COOTBETCTBUH ¢ DenepanbHbIM rOCyIapCTBEHHBIM
00pa3oBaTebHBIM CTaHJAPTOM 00I1ero oopazoBaHusl. B Hell Takxke yUUTBIBAIOTCS OCHOBHBIE UIE€U U 110JI0KeHUs [IporpaMmel pa3BUTHS U OPMUPOBAHUS
YHUBEPCAJIBHBIX YUEOHBIX ACUCTBUM 11 OCHOBHOTO O0IEro 0Opa3oBaHuUs.

-I'abpuensn O. C., OctpoymoB U. I'., Cirankosa C.A.

Xumus. [Ipumepnsie paboune nporpammel. [Ipenmernas nunus yueonukon ['adbpuensna O.C. 8-9 knaccsl. - M.: IIpocsemenue, 2019r.

- yueOHsIit 1an MBOY «COLII Ne23y na 2022-2023 yueOHblii rox

- KaneHaapHeiid yueOHb1id rpaguxk MBOY «COIL Ne23» na 2022-2023 yueOHbIil 1o

B cooTBeTcTBHYU € 3THMH JOKYMEHTAMH 00yYaroNIHecs TOJKHBI OBJIAJETh MPUEMaMU, CBSI3aHHBIMHU C OIIPEICIICHUECM ITOHSATHI: OrpaHUINBATh UX, OIIMCHIBATH,
XapaKTepu30BaTh U CPaBHUBATH. Tak Kak XUMHsI — HayKa dKCIEpUMEHTaIbHasl, 00y4aromuecs J0KHbBI OBIIaIeTh TAKUMHU MTO3HABATEILHBIMU y4EeOHBIMU
JeHCTBUSAMH, KaK SKCIIEPUMEHT, HaOJII0IeHNE, N3MEPEHHUE, OTIICaHUEe, MOJISIMPOBaHHE, THIIOTE3a, BBIBO. B mporecce n3ydeHus Kypca y 00ydaromuxcs
MPOJOKAIOT POPMHUPOBATHCS YMEHUS CTABUTH BOIIPOCHI, 00BACHATD, KJIaCCUPHUIIMPOBATH, CPABHUBATH, OMPEIEIATh HCTOYHUKH MH(POPMAIUH, TTOIy4aTh U
aHAIN3UPOBATh €€, TOTOBUTH HH(POPMAIIMOHHBINA MPOAYKT, IPE3EHTOBATh €r0 ¥ BECTH AUCKyccHio. Clie1oBaTenbHO, JesTeIbHOCTHBIN MOJX0 B U3yUYE€HUN
XUMHH CTIOCOOCTBYIOT TOCTHXKEHUIO TMUYHOCTHBIX, IPEIMETHBIX U METAaPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B ocHOBY Kypca IOJI0KEHBI CIETYIOIIIE HAEeH:

. MaTepHabHOE €IMHCTBO M B3aUMOCBSI3b OOBEKTOB U SBJICHUN IPUPOIBI;

. BEyLIasi poJib TEOPETUUECKUX 3HAHUMN 1J11 OOBSCHEHHUS U IPOTHO3UPOBAHUS XUMUUYECKUX SIBICHUH, OLIEHKU UX MPAKTUYECKOW 3HAYUMOCTH;

. B3aMMOCBSI3b KQUECTBEHHOH U KOJIMYECTBEHHON CTOPOH XMMUYECKHX 00BbEKTOB MaTEPUATIBHOTO MUPA;

. pa3BUTHE XMMHMUYECKOI HayKH U MPOU3BOACTBO XUMUYECKUX BEILIECTB M MAaTEPUAJIOB JJIs1 yIOBIETBOPEHMSI HACYILIHBIX TOTPEOHOCTEN yenoBeka u
o01iecTBa, peleHus N100anbHbIX MPo0IeM COBPEMEHHOCTH;

. TE€HETUYECKasl CBSI3b MEXK/y BEIIECTBAMU.

OTH uaeu pealn3yroTcsl B Kypce XMMUHM OCHOBHOM IIKOJIBI ITyTEM JOCTHKEHUS CIEAYIOLUX HeJIeH:

. @opMHpOBaHNE y YUAIIMXCS XUMAYECKON KAPTUHBI MUPA, KAK OPTraHUYECKON YaCTH €ro LEJIOCTHON €CTECTBEHHO-HAyYHON KapTUHBI.

. Pa3BuTue no3HaBaTeIbHBIX HHTEPECOB, HHTEIIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH, YUaIMXCsl B IIPOLIECCe U3YUEHHS] UMU XUMHUECKOM HAyKU U

e€ BKJIa/la B COBPEMEHHBIN HaydHO-TEXHUYECKHII porpecc; GopMHUpOBaHHE BaKHEHIIMX JIOTMUECKUX OlNepalvii MpIIIJICHHs (aHAINU3, CUHTE3, 00001IeHHe,
KOHKpPETHU3aIHsl, CpaBHEHHUE U Jp.) B IPOIIECcCe MO3HAHMSI CUCTEMbI BaXKHEHUIITNX MOHATHIA, 3aKOHOB ¥ TEOPHil O COCTaBe, CTPOSHUH U CBOMCTBAX XUMHUYECKUX
BEIICCTB.



. Bocnuranue yoe:x 1IEHHOCTH B TOM, YTO IPUMEHEHHE TIOTY4YEHHBIX 3HAHUN M YMEHUH 110 XUMUH SIBIISIETCSI OOBEKTUBHON HEOOXOIUMOCTBIO 1S
6e30macHoi paboTHI C BELIECTBAMH U MaTepHajiaMH B OBITY U Ha IPOU3BOJICTBE.

. [IpoekTupoBaHue U peaau3alus BbITYCKHUKaMH OCHOBHOM IIKOJIBI IMYHOM 00pa3oBaTeIbHON TPaeKTOPUU: BHIOOP Mpoduiis 00ydeHus B cTapiieit
IIKOJIE WM TPOPECCHOHATBLHOTO 00pa30BaTEIBLHOTO YUPEKICHHS.
. OBnanenue KI0YeBbIMA KOMIETEHIMSME: Y4eOHO-TI03HABATEIbHBIMU, HTH(HOPMAITMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKaTUBHBIMH.

MeTtonudeckue 0COOEHHOCTH IIpENnojaBaHusl Kypca XUMUU

[Ipennaraemslii Kypc OTJIMYAETCS OT IPYTUX KypCOB XMMUH JUIsl OCHOBHOM ILIKOJIBI, BKIIIOUEHHBIX B DenepanbHblii epedeHb y4eOHUKOB, HATMYMEM BaXKHBIX
METOJUYECKHX OCOOCHHOCTEH.

1. ConepxaHue M MeTOAbI M3Y4YeHHUs NPeAIaraeMoro Kypca XMMHHM /sl OCHOBHOI IIKOJIbI 0TBEYAIOT CTPYKTYPHO-1eATeJIbHOCTHOMY noaxoay. OHu
pa3paboTaHbl B COOTBETCTBUU C TEOPUEN MOATATHOIO (POPMHUPOBAHUS YMCTBEHHBIX AEUCTBUN, IPEUI0KEHHON OT€YECTBEHHBIM 1cuxoiiorom I1. .
["anbrnepuHbIM, B KOTOPOH BBIAESAETCS HECKOIBKO ITAIOB.

dman co30anus OpUeHMUpoOBOUHOU 0CHOBbL npedcmosujeli desmenvrocmu (OO/]). Ydanyecs Moxy9daroT HHPOPMAITUIO O eI MPEACTOSIIEH eI TeILHOCTH U
e€ rmpeaMere, y3Har0T, KaK U B KaKOW MOCJIEJ0BATEIbHOCTH OHU JIOJKHBI BBIIOJIHITH OPUEHTALMOHHBIE, UCIIOJHUTEIbCKIE U KOHTPOJIbHBIE AEHCTBHUS.

Bce nunakTrueckue eqMHAIBI yYeOHBIX KHUT U1l 7—9 KJIACCOB HAUMHAIOTCA C TIOCTAHOBKU 00pa3oBaTeIbHON MPOOIEMbI, KOTOpPasi PEIIaeTCs B MPOLIECcCe
u3ydeHus naparpaga Ha OCHOBE UMEHHO JeATEJIbHOCTHOTO MOIX0AA.

B 9 xnacce mpu u3ydeHun XuMuu 31eMeHToB B kauecTBe OO/] BbICTymaeT oOUIMil 1aH XapakTePUCTUKNA METAJIJIOB, HEMETAJIJIOB U NEPEXOAHBIX AJIEMEHTOB.
Oman ¢popmuposanus mamepuanrbHou oesmenbHocmy. Y daliecs BbIMOIHAIOT AeUCTBHUS BO BHEIIHEH (opMe, CTAIKUBAACH C CAMUMM MTPeIMETaMu MU
MOJIEJISIMU: BBIJENSIIOT MOJOXKHUTEIBHOE U OTPULIATEIbHOE 3HAUEHNE KOHKPETHOI'O XMMHUECKOTO BEIIECTBA WM PEaKuu B cepe YeT0BEUECKON AesTEeIbHOCTH
WIM B OKPYXXAIOLIEM MUPE; ONPEAEIAIOT XapaKTepHbIE IPU3HAKU COCTaBa WM CBOMCTB Ba)KHEHUIIMX KJIACCOB HEOPraHMYECKUX COCIUHEHMI; CAaMOCTOSATENBHO
XapaKTepU3YIOT KOHKPETHBIE XUMUYECKHE 3JIEMEHTHI; IPOBOJAT J1a00paTOPHBIE U IPAKTUUECKHE PAOOTHI; TOTOBSIT COOOIIEHHS U TPE3CHTALIUN; OCYILIECTBISIIOT
IPOEKTHYIO I€ATEIbHOCTh IO BEIOPAHHON TeMaTHKE.

Oman enewreti peuuy. JIeRcTBUS ydamuxcsi BepOaIu3yroTCsl B YCTHON MIIM MMCbMEHHOM peur, OHU IPOrOBAPUBAIOTCS U YCBAUBAIOTCS B 0000IIEHHON opMe.
Tak, yuamuecs: 03By4HBaIOT, KaKyt0 HH(OPMAIIMIO HECET XMMUYECKasi CHMBOJIMKA: XUMHUECKUE 3HAKH, XUMUYECKHe (POPMYJIIbl M YpaBHEHHS] XUMHUECKON
peakuuu, cuMBoJiuKa [lepuoanyeckoil cucteMbl XuMudeckux amnemeHToB . . Menneneena.

Ortan BHyTpeHHeH peun. BepOanbHoe ocBoeHMe JeiicTBUS Mpo ceds, IporopapuBaHue onepanuii npo ceds, 6e3 BHemHel peun. JleficTBre peayuupyercs,
HaIpuMep, 1ocie MPOBEAEHHOTO YUUTEIEM HHCTPYKTaXa repe MpakTHIecKon Wi 1abopaTopHOi paboToll YUeHUK JT0JIKEH MPOTOBOPUTH €T0 Mpo cedsl,
0CO3HATh €r0, BHYTPEHHE COTJIACUTHCS C HUM WJIM BBISCHUTH HETIOHATHBIE MOMEHTBI; TO YK€ MPOUCXOAUT MU pedIeKCUHN JIMYHBIX JOCTHKEHUN U BhIpabOTKe
IUTaHA MOBBIIEHUS X YpoBHs. Oco0yI0 BaXKHOCTb ATOT ATAIl UTPAET MPU BHIMOTHEHUH YYEHUYECKOTO UCCIIEI0BATENLCKOIO IPOEKTA.

Humepuopusayus oeticmeus. JIeficTBue CTAHOBUTCS BHYTPEHHUM IPOLIECCOM, aKTOM MBICITH, IEMCTBUEM B yMe. YUEHUK Iepe/l BBIOJIHEHUEM XUMUYECKOTO
JKCIIEPUMEHTA WM pelIeHrs pacu€THON 3a/1auu 10 GopMyJiaM M YPaBHEHUSIM MBICIIEHHO MPEACTaBIsAET MOCIeI0BaTeIbHOCTh CBOUX JIEUCTBUM MO peanu3aiiu
BbIpa0OTaHHOTO IUIaHA.



2. TeopeTnuyeckue MoJI0KeHU Kypca XMMHH OCHOBHOM IIKO0JIbI PACKPBIBAKTCH HA OCHOBE IIMPOKOI0 HCIO/b30BAHUS B 00y4eHUH XUMHUYECKOI0
KCNEePUMeHTA (J1a00paTOPHBIX OMBITOB M MPAKTUYECKUX pabOT), B TOM YHUCIIE M TPOBOJIUMOTO B JIOMAITHUX YCIOBUSX, @ TAKKE IEMOHCTPAI[HOHHOTO
SKCHEPUMEHTA, KOTOPBINA MOKA3BIBAET YUUTENb.

3. PazBuTHe HHGOPMAIIMOHHO-KOMMYHHKATHBHON KOMIIETEHTHOCTH 00y4alommXxcsi: oOpaiieHne K pa3InyHbIM HCTOYHHKAM XUMHYECKOH MH(OpMaIuH,
MOJArOTOBKY MH(POPMAIIMOHHOTO MPOAYKTA U €r0 MPE3eHTAIHs], YMEHHE BECTU JUCKYCCHUIO, OTCTaUBATh CBOIO TOUKY 3PEHUSI U KOPPEKTUPOBATH MO3UIIMIO HA
OCHOBE aHAJIN3a APT'YMEHTOB YYaCTHUKOB JIUCKYCCHUH.

4. MeTanpeAMeTHBII XapaKTep COAePKaHUs Y4eOHOr0 MaTeprasia: peaausalus CBA3eH ¢ NpeaMeTaMu He TOJIBKO €CTECTBEHHO-HAYYHOT'O IIUKJIA, HO U C
UCTOPUEH, TUTEPATYPOU, MUPOBOM XYI0KECTBEHHOU KYJIbTYpPOH.

5. lIpakTKO-0PHEHTHUPOBAHHAS] 3HAYUMOCTH 0TOOPa Y4eOHOI0 CO/lepPKAHUA: CBSA3b U3y4aeMOro MaTepuasa ¢ *HU3HbI0, GOPMHUPOBAHHE SKOJIOTHUECKON
IPaMOTHOCTH IPH 0OpaIeHNH ¢ XUMUYECKUMH BEIIECTBAMH, MaTEpUATIaMU M MIPOLIECCAMH, OTBEUAIOIIMMHU TPEOOBAHUAM MTPABUII TEXHUKH O€3011aCHOCTH MPU
paboTe B XUMHUYECKOM KabuHeTe (J1abopaTOprn) U TTOBCETHEBHOM KM3HHU.

6. locTukeHus1 NpeAMeTHBIX, MeTalpeIMEeTHBIX U JIMYHOCTHBIX Pe3yJIbTATOB [IOCPEACTBOM CTPYKTYPUPOBAHUS 3aJaHUI 110 COOTBETCTBYIOIIUM
pyOpukam:

«[IpoBepbTe CBOU 3HAHUSY;

«IIpuMeHnTE CBOM 3HAHUSY;

«HMcnonp3yiiTe TOMOIHUTENBHYIO HHPOPMAIIHION;

«BpIpazure CBOE MHEHUEY.

OO61mas xapakTepucTHKa yueOHOTo npeameTa
[Tpennaraemas pabodasi mporpaMMa o XMMHUH packpbIBaeT BKJIa y4eOHOTo MpeIMeTa B JOCTHKEHHE 1iesieil OCHOBHOTO 00111ero 00pa30BaHus U ONpeaesseT
BayKHEHIIIIe COACPIKATCIIBHBIC JIMHUU ITPEAMCETA:

. «BerecTBo» — B3aUMOCBSA3b COCTaBa, CTPOEHHUS], CBOMCTB, MOJIYYEHUs U IPUMEHEHUS BEIIECTB U MATEPUAJIOB;

. «XuMHYECKas peaKkus» — 3aKOHOMEPHOCTH NMPOTEKAHUS U YITPABIICHUS MTPOLECCAMU MOJIYYEHHUS M TPEBPALICHUS BEIIECTB;

. «XUMHYECKUH SI3BIK» — ONEPUPOBAHUE CUCTEMOM BAKHEMIIINX XUMUYECKUX IIOHATUH, BIIAJICHUE XUMUUYECKON HOMEHKIATypOr U CUMBOJIUKOU
(XMMUYECKUMH 3HaAKaMH, GOopMyJaMU U YPaBHEHUSIMHU);

. «XUMHUS U )KU3HBY» — COOII0ICHNE MPaBUII XUMUYECKON 0€30MacHOCTH P 0OpaIlleHUH ¢ BEIIeCTBAMU, MaTepruaiaMi U XUMHUUECKUMHU MTPOIIECCaMH B

MTOBCETHEBHOM JKM3HH U Ha TIPOU3BOICTBE.

Kypc opueHTHpOBaH Ha OCBOEHUE O0YUAIOIIMMHICS OCHOB HEOPTaHMYECKOW XMMHHU U KPAaTKOE 3HAKOMCTBO C HEKOTOPBIMH MOHSATUSMHU U 00bEKTaMH
OPraHNYeCKON XUMHH.

B conepxkarensHo muHNE «BeliecTBo» pacKphIBaeTCs yUeHHE O CTPOSHUU aToOMa M BEIIeCTBa, COCTaBe U KiacCu(UKAIIMU XUMUYECKUX BEIIECTB.

B conepkarensHOM TUHUH « XUMHUYECKas pEeakys» PACKPBIBACTCS YICHHUE 0 XUMHYECKHX TIpOoIeccax: KIacCH(PUKAIUI XUMIUICCKUX PEaKIni U
3aKOHOMEPHOCTH MX MPOTEKAHUS; KAYECTBEHHAS U KOJTMYECTBEHHAs! CTOPOHBI XUMUYECKHX MPOIECCOB (PacYEThl O XUMHUYECKUM (opMyiaM U YpaBHEHHSIM
XUMUYECKHUX PEAKIIUH).



B conepxxarenbHON TMHUYM «XUMHUYECKUN S3BIK» (OPMUPYIOTCS YMEHUS yYalIUXCs Ha3bIBaTh BEIIECTBA 10 GOpMyJIaM M COCTABIATH (POPMYIIBI IO UX
Ha3BaHUM, 3aIIUCHIBATh YPAaBHEHUS PEAKIMii U XapaKTepPU30BaTh MX, PACKPhIBATh HHPOPMALINIO, KOTOPYIO HECET XUMHUECKAsi CHMBOJIMKA, B TOM YHUCIIE
BbIpaXX€HHAs U B Tabnu4yHOU (hopMme (epruoanyeckasl cucteMa Xxumudeckux anemeHnToB /1. M. Menzaeneesa, Tabnuiia pacTBOPUMOCTH BEIIECTB B BOJIE);
HCIIOJIB30BATh CUCTCMY XUMHNYCCKUX HOHATUH JJIA OITMCaHUuA XUMHUYCCKUX O6’beKTOB (BJICMGHTOB, BCIICCTB, MAaTCPUAJIOB U HpOLIeCCOB).

B conepxarenbHoON uMHUM «XUMHUS U )KU3HBY» PACKPBIBAIOTCS JIOTUYECKUE CBSI3U MEX/1y CBOWCTBAMU, IPUMEHEHUEM, MTOTYYeHHEM BEUIECTB B JIAOOPAaTOPHBIX
YCIIOBUSIX M Ha TIPOU3BOCTBE; (popMupyeTcs KyabTypa 0€30MacHOT0 U AKOJIOTHYECKU TPAMOTHOTO OOpaIICHUs ¢ XHMUYECKUMHU O0BEKTaMHU.

B kypce 3HaunTeNbHAS POIH OTBOAUTCS XUMUUYECKOMY SKCIIEPUMEHTY: IPOBEJCHHUIO MPAKTUYECKUX pabOT U TaOOPaTOPHBIX OMBITOB, GPUKCALIUU U aHATIU3Y HX
PE3yNIBTAaTOB, COOJIIOICHUIO HOPM U MpaBuil 0e30macHol paboThl B XUMHYECKOM KabuHeTe (JlabopaTopun).

Peanuzamus nporpammsl Kypca B Ipolecce 00y4eHus O3BOJIUT 00YYarOIIUMCSI TOHATh POJIb U 3HAYEHHE XUMHUH CPEIM IPYTUX HayK O MPUPOJE, T. €.
PacKpBITh BKJIAJ XMMUU B (POPMHUPOBAHUE LIETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

yqe6HO'MeTOI[I/Iq€CKOG oOecrieuecHHe KypCa XUMHNHU
OCHOBHOM 00111€00pa30BaTEIILHOM IIKOJIBI
Y4eOHO-MeTOINYEeCKUN KOMIUIEKT JUIsl U3Y4eHUs Kypca XMMUU B 8—9 Kilaccax, CO3AaHHbIA aBTOPCKUM KOJUIEKTUBOM 1oJ] pykoBojcTBoM O. C. ['abpuensHa,
COJICPKHT, KpOME YUEOHBIX MOCOOUH, yueOHO-METOINYECKHE U TUAAKTUIECKHE TOCOOUS, TETPaIH ISl BBIOIHEHHS Ja00pAaTOPHBIX U MPAKTHYECKUX PadOT U
Ap.

YMK «Xumus. 9 kmace»

1. Xumus. 9 knacc. YueOnuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnaakos). 2021r.

2. Meronunueckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cragkos). 2019r.

3. [Iporpamma kypca xumuu 1 8—9 kiaccoB oOmieoOpazoBarenbHbIX yupexaenuit (aBropsl O. C. ['abpuensu, U. I'. Octpoymos, C. A. Cnaakos). 2019r.
4. IIpoBepouHble U KOHTpOIbHBIE paboThI9 kiacc (aBTopel O. C. 'abpuensan, I'. I'. JIpicoBa) 2021T.

5. DnekTpoHHas popma yueOHHUKa.

HndopmanroHHslie cpeacTsa

HHTEpHET-pecypChl Ha PYCCKOM SI3BIKE

1. http://www.alhimik.ru. IIpeacraBnens! cienyromye pyOpuKn: COBEThl aOUTYPHEHTY, YUUTEII0 XUMHUH, CIPAaBOYHUK (04eHb OoJbIIas moa00pKa TabIuI 1
CTIPAaBOYHBIX MAaTEPUAIIOB), BECENasi XUMUS, HOBOCTH, OJTUMITHAIbI, KyHCTKamepa (MHOTO HHTEPECHBIX UCTOPUIECKUX CBEICHHIA).

2. http://www.hij.ru. Xypnan «Xumus 1 5kU3Hb» MOHATHO U 3aHUMATEIbHO paccKa3blBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXOAMT B HAYKE U MHUPE, B KOTOPOM
MBI )KHBEM.



3. http://chemistry-chemists.com/index.html. DiekTpoHHBIH KypHAIT «XUMHKH U XUMH», B KOTOPOM IPEACTABICHBI OMBITHI 10 XUMHUH U 3aHUMAaTeIbHasI
uH(pOpMaIIrs, MO3BOJISIONINE YBICYb YYCHUKOB SKCIICPUMEHTAIBHOM YaCThIO IPEAMETA.

4. http://c-books.narod.ru. BceBo3MoskHas TTEpaTypa M0 XHMHHU.

5. http://www.prosv.ru/. [locobust 1y1st yganuxcsi, B TOM 9HCIIe JJIs MOATOTOBKH K uToroBoit arrectanuu (OI'D u EI'D), MeTogudeckue mocooust sl yaIuTese,
HAYYHO-TIOMYJISIpHAsI JTUTEpaTypa Mo XUMHUH.

6. http://1september.ru/. XKypHan npeanasHadeH He TOJIBKO 11 yuuteneil. B Hém npenctaBieHo 601b110€ KOJINYECTBO PadOT yYCHUKOB, B TOM YHUCIIE
UCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIN MOPTA CO CCHUIKAMU Ha 00pa30BaTEIbHBIC CAUTHI 0 XUMHUHU.

8. www.periodictable.ru. COOpHHK cTaTeii 0 XUMHUYECKUX AIEMEHTaX, UIUTFOCTPUPOBAHHBIN IKCIIEPUMEHTOM.

WHTepHeT-pecypc Ha aHTITUHCKOM SI3BIKE
http://webelementes.com. CoaepKUT HCTOPUIO OTKPBITHS U OMMCAHUE CBOMCTB BCEX XUMHUYECKHX DJIEMEHTOB. By/IeT Mmoie3eH Uil y9anuxcst I36IKOBBIX IITKOJT
U KJIACCOB, TaK KaK COJCP)KUT HA3BAHUS 3JICMEHTOB M BEIIECTB HA PA3HBIX S3bIKAX.

OOBeKThl yueOHBIX 3KCKYpCUl

1. My3eun: MUHEpaJIOTHYECKUE, KpaeBeTUeCKHe, Xy10KeCTBeHHbIE, [lomruTeXHmuecKuii.

2. JJaboparopun: ydeOHBIX 3aBEICHHI, arpOXHUMIa00PaTOPHH, SKOJIOTHYECKHE, CAHUTAPHO-ITTHICMUOIOT NIECKHUE.

3. AnTexku.

4. I1pon3BOACTBEHHBIE OOBEKTHI: XUMUYECKUE 3aBOJIbI, BOAOOYHCTHBIE COOPYKECHUS U APYTHE MECTHBIC IPOU3BOICTBA.

MecTo npeaMeTa B y4eOHOM ILIaHE
denepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT NpeAyCMaTpUBAET U3yUYeHHE Kypca XUMUU B OCHOBHOM IIIKOJIE KaK COCTaBHON YacTH
peAMETHOM 00s1acTu «ECTEeCTBEHHO-HAYYHBIE PEIMETHI.
Kypc paccunTan Ha o6s13aTenbHOE U3ydeHue npeaMera B 00béMe 70 yueOHBIX yacoB (4 4acoB pe3epBa) 1o 2 yaca B HEAEIO B TOM YHCIIEHa KOHTPOJIbHbIE
paboThl — 4 4acoB, MpakTUYECKUE pabOThI — 7 4aCOB, KOTOPBIE paclpeesieHbl 10 COOTBETCTBYIOLIUM TEMaM.
[Ipennaraemslii Kypc XOTsS M HOCUT OOIIEKYIbTYPHBIN XapaKTep U HE CTaBUT 3a/1auy NpodhecCHOHaNIbHOM MOArOTOBKH 00yUaroIIUXCsl, TEM HE MEHEE MO3BOJISET
UM OIIPEAETUTHCS C BHIOOPOM Ipoduiisi o0yueHus B CTapIIel HIKOJIE.

OO0mieyueOHble YMEHUS, HAaBBIKU U CIIOCOOBI JICSITEILHOCTH.

Pabouast mporpamMma npeaycmaTtpuBaeT GOpMHUPOBAHUE Y OO YIAOIIMXCS OOIICYIEOHBIX YMEHHUI 1 HABBIKOB, OBJIAJICHNS UMK YHUBEPCATbHBIMHU
crocobaMu IesITeNbHOCTH.

e OBiajeHMs HaBBIKAMU CaMOCTOSTEILHOTO MTPUOOPETEHUSI HOBBIX 3HAHUHN, OpraHu3anus y4eOHO! AeaTeIbHOCTH, IIOCTAHOBKY 1IeJIeH, TUIaHUPOBaHUS,
CaMOKOHTPOJISl OLIEHKH Pe3yJIbTaTOB CBOEH J€ATEIbHOCTH;

e  DopMHpOBaHUE YMEHHUI BOCIIPUHUMATh, IepepadaThIBaTh U NPEAbIBIATh HH(POPMAIIHIO B CIIOBECHOM, 00pa3HON, CUMBOJIMYECKOH Gopmax,
aHaJM3UPOBATh U NiepepadaThIBaTh NOJYUCHHYIO HH(OPMAIIHIO B COOTBETCTBUU C MTOCTABICHHBIMU 33/1a4aMU;



e [IpuoOperaTh ONMBIT CAMOCTOSTEIFHOTO TIONCKA, aHAIM3a U 0TOOpa MHPOPMAIIUY U HCIIOJb30BaHHEM HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHHA IS
pelIeHHs TO3HABATEIBHBIX 3371ay;

° q)OpMI/IpOBaHI/IC U YMCHUC paGOTaTB B I'pyHIi€ € BBIMIOJIHCHUCM PA3JIMYHBIX CONUAJIbHBIX poneﬁ, MNPCACTAaBJIATbL U OTCTaAUBATh CBOU B3IJIAABI U
yOeXKIeHHUS;

XapakTepucTHKa KJjacca

Pabouas nporpamma paspaboTana ais 00yqarommxcs 9-X KJ1accoB B KOTOPOM 00y4arOTCsl IETH € Pa3ITUYHON MOTHUBAIMEH: MOTHBUPOBAaHHBIE; CO
cinaboif MoTHBaIMeil; cnaboycneparomue. Mcxoas u3 cnocoOHOCTeH, yyamuxcs, yaeOHBbIH mpoliiecc, CTpOUTCS ¢ y4ETOM WHIANBUAYAIbHBIX OCOOCHHOCTEH
KaXK0ro.

@opmMbl OpraHu3anuu yuedOHoro npoiecca:
e BBOJHBIN YPOK;

pabota B rpymnmax;

MIPE3CHTAIINH;

00001IaronHii ypoK;

poJieBasi UTpa;

WHTETPUPOBAHHBIN YPOK U JP.

Texymmii KOHTPO/Ib 3HAHUI U YMEHHH 00y4aI0IUXCH:
® BBOJHLII;

TEKYIINN:

KOpPPEKLHUS;

UTOTOBBIN YPOK;

YCTHBIE U TIUCbMEHHBIE OTBETHI;

CaMOCTOSITeNIbHbIE PaOOTHI;

TECTOBBIE 3aJJaHUs;

CpaBHUTEJIbHBIE TAOIUIIBI;

MpaKTH4eCKre paboThl;

KOHTpPOJIbHBIE PAOOTHI.

1. VYcBoenue yueOHOro MaTepuana pealnu3yeTcs ¢ IPUMEHEHHEM OCHOBHBIX TPYII MeTO0B 00y4eHUs 1 UX COUCTaHMS:
MeTtoiaMmu OpraHu3aly U OCyIIEeCTBICHUS Y4eOHO-TI03HABaTEeNbHOM IeATENbHOCTH: (pacckas, yueOHas JeKuus, oecena), HarJisJHbIX (MJUTFOCTPAMOHHBIX U
JIeMOHCTPAIIMOHHBIX ), TPAKTUYECKHUX, POOIEMHO-TIOUCKOBBIX 1101 PYKOBOJICTBOM IPEMNOAABATENS U CAMOCTOSTEILHON paOOThl ydaruxcs.

2. MeTOJIaMI/I CTUMYJIMPOBAHUA U MOTUBAllUN yqe6H0171 ACATCIIBHOCTH: ITIO3HABATCIIbHBIX UI'P, JCJIOBBIX UI'P.



3. MeTromxamu KOHTPOJIS ¥ CAMOKOHTPOJIS 32 3QPEKTUBHOCTHIO yUEOHOM IEATETLHOCTH: HHINBHIYAIBHOTO OIMpoca, (PPOHTAITHHOTO OMPOCca, BHIOOPOYHOTO
KOHTPOJIA, MIMCbMCHHBIX pa60T.
CrerneHpb aKTUBHOCTH U CAMOCTOSITENIbHOCTH YYalIMXCS HApacTaeT ¢ MPUMEHEHHEM 00bSICHUTEIbHO-UIUTIOCTPAI[MOHHOT0, YACTHYHO MTOMCKOBOTO
(9BPUCTUYECKOTO) MPOOIEMHOTO U3II0KEHHUS, UCCIIEOBATEIHLCKOTO METOA0B 00yUeHH .
Hcnonp3ys cieayromnme cpecTBa 00yueHus: yueOHO-HarsAHbIe TocoOust (TabIuIbl, TUIAKaThl, IEMOHCTPAI[MOHHBIE IPUOOPHI); OPraHU3alMOHHO-
Nearorndeckue cpeacTa (KapTOuKy, pa3IaTOuHbIN MaTeprall, COOPHHUKH 3a/1a4).
B ocHoBe 00y4YeHUsI-CHCTEeMHO-eATeIbHbIN MOIXO0I.

ConepxxaHue Kypca XUMUA
9 kimacc

IToBTOpEeHue U 00001IeHUE CBeACeHUI 0 KYpPCY 8 Ki1acca

bunapusie coenunenusi. OKkcuabl coiaeodpasyroiue 1 Heconeoodpasyromiue. [ uapokcuapl: ocHoBaHUsl, aM()OTEpHbIE TUIPOKCUIBI, KUCIOPOICOIEPIKalIIe
KHUCIIOTHL. CpeliHre, KUCIIbIe, OCHOBHBIC M KOMIUIEKCHBIE COJIH.

O06o0011eHre cBeeHH 0 XUMUYeCcKUX peakiusax. Kinaccupukanysa XuMHUECKUX peaklui Mo pa3INuHbIM MPU3HAKAM: COCTaBY U YHUCIY PEarupyromux u
00pa3yroIIUXCs BEIIECTB, TEIUIOBOMY 3P PEKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKHCIICHHS YJIEMEHTOB, 00Pa3yIONIUX Pearupyroiue BeIecTsa,
arperaTHOMy COCTOSIHUIO pearupyrolux BEUIECTB, UCII0JIb30BAaHUIO KaTalIu3aTopa.

[TonsaTHE O CKOPOCTH XUMHUYECKOM peakiuu. DakTophl, BIUSIIONINE HA CKOPOCTh XUMUUYECKHUX PEAKIIUA: MPUPOIa PEarupyIoIIUX BEIIECTB, UX KOHIICHTPAIIHS,
TeMIlepaTypa, oAb CONPUKOCHOBEHUS, HAIMUME KaTtanu3aTopa. Karamus.

JdemoHcTpauuu

O3HakoOMJIEHUE C KOJUIEKIIUSIMU METAJNIOB U HEMETAJIOB.

O3HaKOMJICHUE C KOJUIEKIIUSIMU OKCUJIOB, KUCIIOT U COJICH.

3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKLMK OT IPUPOIbl PEAarMPYIOLIUX BEIIECTB.

3aBUCUMOCThH CKOPOCTH XUMHUYECKON PEaKIIUU OT KOHIIEHTPAIIMH PearupyroIInX BEIECTB.

3aBHUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT IUIOMIAAN COMPUKOCHOBEHUS PEarupyIOIIUX BEIIECTB («KHUTISIIUMA CION»).

3aBUCUMOCTH CKOPOCTH XUMUUYECKOW PEAKIIMH OT TEMIIEPATYPhI PEarupyIoIUX BEIIECTB.

JlabopaTopHBbIe ONBITHI

* B3aumMoielicTBMe aMMHuaKka U XJIOPOBOJOPOIa.

* Peakuust HEUTpaIu3aluu.

* HaGmronenue temnoBoro 3 gexra peakiiuu HelTpaan3auu.

* BzaumonetictBue cepHoit KucioTsl ¢ okcuaom meau(1l).

* Pazno)keHne mepokcuIa BOJOpoaa ¢ MOMOIIBIO KaTaia3bl KapToders.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT MPUPOJIBI PEarupyrouX BEIIECTB Ha MPUMEPE B3aUMOJICHCTBHS paCTBOPOB THOCYIb(aTa HATPHS UXJIOPHIA
Oapusi, THOCYSIb(aTa HATPUSI M COTISTHON KUCIIOTHI.

* 3aBHCUMOCTb CKOPOCTH XMMUYECKOHN peaKuu OT MPUPOJIbl METAIJIOB IIPU UX B3aUMOJIEUCTBUU C COJISTHOM KHUCIOTOM.



* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakuu OT MPUPOAbI KUCIOT MPU UX B3aUMOJICHCTBUU C JKEIE30M.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOUN PEaKLMU OT TEMIIEPATYPBHI.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKuu OT KOHIICHTPAIIH.

* 3aBUCUMOCTb CKOPOCTH XMUMUYECKOM peaKuy OT IUIOIIAIU COIPUKOCHOBEHUS PEarupyroIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTU XUMUYECKOM peakluu OT KaTaiau3aTopa.

XuMHYeCKHe PeaKIMHU B PACTBOPAX JIEKTPOJIUTOB

[ToHsTHE 00 PIACKTPOTUTUYECKON TUCCOMMUALU. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MEXaHN3M TUCCOLUAIINH IIEKTPOIUTOB C PA3IUYHBIM XapaKTePOM CBSI3H.
CreneHsb JIEKTPOTUTHIECKON nuccorranui. CHIIbHBIC U CIa0bIe 3JIEKTPOIHUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHH ICKTPOIUTHYECKON qucconnanuu. Knaccudukarms HoHOB 1 UX cBoWcTBA. KMCIIOTBI, OCHOBAHUS U COJM KaK 3JIEKTPOJIUTHIL.
Nx xnaccudukanus 1 JUCCOLMAIIHS.

OO0me XUMHYECKHE CBOMCTBA KUCIOT: M3MEHEHHE OKPACKH MHANKATOPOB, B3aUMOJICUCTBUE C METAJJIAMHU, OKCUJIAMHU U THAPOKCUIAMU METAJUIOB, M COJISIMHU.
MounekynsipHble U HOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPaBHEHUS peaklnidi. XUMUYECKHUI CMBICI COKPAIIEHHBIX YPaBHEHUN. Y CIIOBUS IPOTEKAHUS PeaKIIU i
ME¥K]1y JIEKTPOJIUTAMHU 10 KOHIIA. PsAJT aKTUBHOCTH METAJUIOB.

OO01re XMMUYECKHEe CBOMCTBA LIENIOUe: B3aUMOJICHCTBIE ¢ KUCIIOTaMHU, OKCHIaMU HEMETAILIOB, coysiMu. O0IIre XMMUYECKHEe CBOMCTBA HEPACTBOPUMBIX
OCHOBAHMI: B3aUMOJICVCTBUE C KUCIOTAMHU, PA3JIOKEHHUE IPU HATPEBAHUH.

OO01re XMMHYECKHEe CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KMUCIOTaMH, IIeJI0UYaMu, COJISIMU M MeTalliaMu. B3anMoeiicTBre KUCIBIX COJIe CO
IEJI0YaAMH.

['uaposn3 kak 0OMEHHOE B3aMMOJICHCTBHE COJICH C BOIOK. [ MIpoii3 COTM CHIIBHOTO OCHOBAHHUS U C1a00H KUCIOTHI. ['uaponu3 coym ¢1aboro OCHOBaHHS U
CUJIbHOM KucoThl. Bogoponusiit mokasarens (pH).

CBolicTBa KHUCJIOT, OCHOBaHH, OKCUOB U COJIEH B CBETE€ TEOPUU DIIEKTPOJIUTUYECKON TUCCOLUAIIMU U MPEACTABICHUI 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX
peaKuusx.

JdemoncTpauuu

HcnpiTanue BeleCTB U KX PACTBOPOB HA AJIEKTPOINPOBOTHOCTb.

3aBUCUMOCTB AJIEKTPONPOBOIHOCTH YKCYCHOU KUCIIOTHI OT KOHIIEHTPALUH.

JIBM>KEeHME OKPAIICHHBIX HOHOB B 3JIEKTPUUYECKOM TIOJIE.

Ornpeznenenne xapakrepa cpeibl B pacTBOpax COJEH.

JlaGopaTopHbie ONBITHI

* Jlucconmarius cinadbixX 2IEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIOTHI.

* lI3MeHeHne OKpacKu MHIMKATOPOB B KUCIOTHOU Cpee.

* Peakuyst HEUTpanu3aluy pacTBOpa MENOYN PA3IMYHBIMU KUCIIOTAMM.

* [Tonyuenue ruapoxcuaa meau(Il) u ero B3aumoaelicTBre ¢ pa3IuYHBIMU KUCIOTAMHU.

* B3auMoielicTBre CUIIBHBIX KUCTOT ¢ okcuioM Meau(1l).

* B3auMo1eiicTBHE KUCTIOT C METaJIaMU.

» KauecTBenHas peakiusi Ha KapOOHAT-HOH.

* [TomyueHnue CTyIHSI KDEMHUEBOW KUCIIOTHI.

» KauecTBeHHas peakiiusi Ha XJIOPU/I- UITU CYIb(paT-HOHBL.



* lI3MeHeHne OKpacKu MHIUKATOPOB B MIEJIOYHOU Cpelie.

* B3auMoIeliCTBUE IET0YEH C YIIEKUCIIBIM Ia30M.

» KauecTBenHas peakiiys Ha KATHOH AMMOHHUSL.

* [Tonyuenue runpoxcuna meau(Il) u ero paznoxxenue.

* BzaumonelicTBrue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapoxcuaa xeneza(Ill).

* BzaumonelicTBue xenesa ¢ pactBopoM cynbdara meau(1l).

IIpakTuyeckune padoTsl

1. Pemenuie skcriepuMEeHTAIbHBIX 33124 M0 TeMe «DJIEeKTPOTUTHIECKAs TUCCOLUALIUS.

Hemetanibl 1 MX coeIUHEHNUS

CtpoeHre aTOMOB HEMETAJUIOB U UX IOJIOKEHHE B IEPUOANUECKON cucteMe. P anexkTpoorpunarensHocTi. Kpuctanindeckue peméTku HeMeTaljioB —
IPOCTHIX BellecTB. Pu3nueckue cBOMCTBAa HeMETaUI0B. O01IMe XUMUYECKHE CBOMCTBA HEMETAIIIIOB: OKUCIUTENbHbBIE U BOCCTAHOBUTENbHBIE.

["asiorensl, CTpOEHUE UX aTOMOB U MOJIEKYJ. PU3HUECKUE U XUMUYECKUE CBOMCTBA TAJIOT€HOB. 3AKOHOMEPHOCTH U3MEHEHHUs CBOMCTB rajlOr€HOB B
3aBUCHUMOCTH OT UX IOJIOKEHHUS B IEPUOANUECKOl cructeMe. HaxoxieHue rajJoreHoB B IPUPOAE U UX MOJIydeHue. buonornyeckoe 3HaueHUE U MPUMEHEHUE
raJIoreHoB.

["aoreHoBO10PO/ABI M COOTBETCTBYIOIINE UM KHCIIOTHI: TJIABUKOBAsl, COJIsIHAsl, OpOMOBOAOPOIHAS, HOAOBOAOPOAHAs. ['anorennipl. KauecTBeHHbIE peakuu Ha
rajioreHua-uoHsl. [IpuMeHenne coeuHeHn rajJoreHoB.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpymnmel. Cepa B ipupojie e€ moyrydeHue. AJUTOTPOITHBIE MOAN(PUKALIMN CEPhl U UX CBOWCTBA. XMUMHYCCKUC
CBOMCTBA CEPBI U €€ MPUMEHECHUE.

CepoBoIOpO/I: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOIMCTBA, MOydeHue u 3Hauenue. CepoBopopoanas kuciota. Cynb(Guabl 1 X 3HaYCHHE.
JIroMHUHO(OPBHI.

Oxkcup cepri(1V), ceparctas kucnora, cynbputhl. KauecTBeHHast peakiius Ha CyJIb(QUT-UOH.

Oxkcup cepoi(VI), cepras kucnota, cynbdartsl. Kpucranmoruaparsl.

CepHas KUCJI0Ta KaK CUJIBHBIN d7eKkTposiuT. CBOMCTBA pa30aBICHHOM CEPHOM KUCIOTHI KaK TUIMTUYHON KUCJIOTHI: B3aUMOJICHCTBUE C METaJNIaMH, OCHOBHBIMU
1 aM(pOTEepHBIMU OKCHIAMHU, OCHOBAHUSMHU M aM(OTEPHBIMU TUAPOKCUIAMHU, conisiMu. KauecTBeHHast peakiivs Ha Cyib(aT-HOH.

OO6m1as xapakTepucTuKa 3J1eMEeHTOB V A-rpymibl. A30T, CTPOEHHE €ro aToMa B MOJIEKYJIbl. DU3HYeCKre U XMMUYECKHE CBOMCTBA U TPUMEHEHHE a30Ta. A30T
B IIPUPOJIE U €ro OMosIoruyeckast poib.

AMMHUak, CTpo€HHE MOJIEKYJIbI U (PU3HUECKUEe CBOMCTBA. AMMUAaYHast BOJa, HAIATBIPHBIN CIUPT, TUAPAT aMMHaKka. JJoHOpHO-aKIIeNTOPHbBIN MEXaHU3M
o0pa3oBaHUs CBSI3U B KATHOHE aMMOHUS. BoccTaHOBUTENbHBIE CBOMCTBA amMmmuaka. Collu aMMOHUS U UX MpuMeHeHue. KauecTBeHHas peakiius Ha KaTHOH
aMMOHHSI.

Oxcuibl a30Ta: HecoJeoOpasyrolire U KUCIOTHbIE. A30THCTasi KUCJIOTa U HUTPUTHL. A30THAs KUCIIOTa, €€ oJy4YeHue U cBoiicTBa. Hutparsl.

®docdop, ctpoenue aroma u awtotponus. Pochuasr. Dochun. Oxcuna pochopa(V) u pochopnas (oprodhochopnas) kuciaora. DocdaTsl.

OOm1ast xapakTepucTHKa 371eMeHTOB [V A-rpymnibl: 0COOEHHOCTH CTPOEHUS AaTOMOB, POCTHIX BELIECTB U COAUHEHHUH B 3aBUCUMOCTH OT IOJIOKEHHS
3JIEMEHTOB B IIEPUONYECKOM cucTeMe. YTiepol. AJITIOTPONHbIE MOAU(PUKALIMU: anMa3, rpadut. AMOpGHBIA yriaepo: caxka, akTHBUPOBAHHBIN YToJlb.
Ancop6iust. Xumuueckue cBoiicTsa yriepoaa. Kokcoxumuyeckoe mpou3BoOACTBO U €ro npoaykuus. KapOuasl.

Oxkcup yrinepona(Il): crpoenue monekynsl, nonydenue u cBoiicrBa. Okeun yriepona(IV): ctpoeHne MoneKysbl, HOJTy4eHUE U CBOMCTBA. YTOJIbHAS KUCIIOTA.
Conu yroJibHOM KUCIOTHL: KapOOHATHI U THAPOKapOOHATH. TeXHUYECKas U MHILEBasi COJIa.



Opranuueckas Xumusi. Y TJI€BOJOPO/IbI.

MertaH, 3TaH U NPOIaH KaK MpeeibHble (HaChIIEHHBIE) YITIEBOAOPOAbl. DTUIIEH U AllETUIIEH KaK HEeNpeebHble (HEHACBIILIEHHBIE) YIIIEBOJOPOIbI.
CrpykTypHble (pOpMyIIbl BeliecTB. ['opeHue yrieBoaopoaoB. Peakuun neruipupoBaHus NpeaeiabHbIX YIieBOIOPOIOB.

CrupThl. DTUIOBBIN CIUPT, €T0 MOJyYeHHE, MPUMEHEHUE U (PU3NOJIOTHYECKOe JeiicTBre. TpEXaTOMHBIN CIUPT TIUIEPUH. YKCYCHAst KHCIO0Ta Kak
IpeJCTaBUTENIb KapOOHOBBIX KHCIIOT.

Kpemuuii: ctpoenue aroma u HaxoxaeHue B npupoje. Cunnuuasl u cwiiad. CeoiictBa kpeMHust. Oxenn kpemHusi(IV). KpeMuuesas kucinora u €€ comnu.
[Tpou3BoacTBO cTEeKIIa U LieMeHTa. [IpoayKiys CHIIMKaTHON MPOMBIIIIJIEHHOCTU: ONITUYECKOE BOJIOKHO, KepaMuka, papdop, dpasunc. Ontuueckoe BOIOKHO.
Hewmerannel B mpupoze. @pakiimoHHas EPeroHKa KHUIKOTO BO3IyXa KaK CIloco0d MoydeHus KUCIopoa, a3ota u aprona. [lonyuenue pocdopa, kpemHus,
XJIOPa, M0J1a. DIEKTPOJIN3 PACTBOPOB.

[omyyenne cepHON KUCIIOTHI: CBIPHE, XUMH3M, TEXHOJIOTHYECKAs CXeMa, METO/ KHUITSIIETO €051, MPUHIIUITBI TETNI000MEHa, TPOTHBOTOKA U IIUPKYIISIUH.
Oneym. [Ipon3BoacTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTHYECKAS CXEMA.
JdemMoHcTpauuu

Konnekuus HemeTaos.

Mogenu KpUCTAIIINYECKUX PEIIETOK HEMETAJUIOB: AaTOMHBIE M MOJIEKYJISIPHBIE.

O30HaTOp M MPUHLUIBI €r0 PadOTHI.

I'openune HeMeTaIOB — MPOCTHIX BELIECTB: cephl, hochopa, IpeBECHOTO YIIIsl.

OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3aumonencTBue rajoreHoB ¢ METaJIJIaMH.

BriTecHenue xyiopa OpoMoM min foJja U3 pacTBOPOB UX COJIEH.

Kosnexuust npupoaHbIX COEAMHEHUN XJIOPA.

B3aumonelicTBue ceprl ¢ MeTaJllIaMHy.

I'openne cepsl B kucnopozue.

Komnexkuus cyabGUAHBIX pyI.

KauecTBenHnas peakuus Ha Cyab(QUI-HOH.

ObeciBeurBaHUE OKPALICHHBIX TKAHEH CEPHUCTBIM Ta30M.

B3anMopeiicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.

OOyriMBaHue OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KMCIOTOM.

Huarpamma «CocTtaB BO3ayxan.

Buneodparmentst u cnaiiap! «IItuusu 6azapsi».

[Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Paznoxxenne 6uxpomara aMMOHMSL.

B3anMoneiicTBre KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

I'openue u€pHoro nopoxa.

Pa3znoxeHne HUTpaTa Kajaus U TOPEHUE B HEM JPEBECHOTO YrOJIbKa.

OO6pa31bpl IPUPOAHBIX coeAMHEHUH (pocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Monmyuyenue 6enoro ¢pocdopa 1 UCTIBITAHHE €TI0 CBONCTB.



Komneknus «O06pa3iibl NpUpOAHBIX COCTUHEHHUH YTIIepo1ay.

[Toptper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BEMIECTB MM Ta30B aKTUBUPOBAHHBIM YTJIEM.
YcerpoiicTBo npoTrBoOrasa.

Mopenu MOJIEKyJI METaHa, TaHa, ITWICHA U alleTUIICHA.

B3aumoneiictBue aTueHa ¢ OpOMHOMN BOJIOW U pacTBOPOM I€PMAHTaHATa KaJUs.
OO01re XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHast peakys Ha MHOTOATOMHBIE CIIUPTHI.

Komnexmus «O0pa3ipl IpUPOAHBIX COSAUHEHUH KPEMHUS.

Komrekuus crekia, KEpaMUKH, IEMEHTA U U3/1E€JIUN U3 HUX.

Koutekuust npoIyKuu CUIMKaTHON MTPOMBIIUIEHHOCTH.

Buneodparmentsl u cnaiinel «IIpou3BoACTBO CTEKIIA U IEMEHTa.
Komnekuus «IIpupoaHpie COeAMHEHNUS] HEMETAJIIIOB.

Buneodparments! u cnaiiapl «@pakimoHHas IEPETOHKA KHUJIKOTO BO3IyXay.
Buneodparmentst u cnaiiasl «lloxydenne Bogopoa, KUCIOPOAa U TAIOTEHOB AIEKTPOIUTUYECKIM CIIOCOOOMY.
Mopnenu anmnapaToB [uisi IPOU3BOICTBA CEPHON KUCIIOTHI.

Mopenb Kunsmero cios.

Mopnenb KOJIOHHBI CUHTE3a aMMHAKa.

Buneodparmentst u cnaiiap! «I[Ipon3BOICTBO CEPHOM KUCIOTHDY.
Buneopparmentst u cnaiiasl «I[pou3BoCTBO aMMHaKa.

Komnexkuus «Cpipb€ a1 0JIy4eHUsI CEPHON KUCIOThD.

JlabopaTopHbIe ONBITHI

* Pacnio3HaBaHue rajJoreHu1-moHOB.

» KauecTBeHHbIE peaklluy Ha CYIb(aT-HOHBI.

» KayecTBeHHas peakiys Ha KAaTHOH aMMOHMUS.

* X¥MMHUYECKNE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.

» KauecTBenHbIe peakiuu Ha ¢ocdaT-uoH.

* [TonmydyeHue 1 CBOWCTBA YIOJBHON KUCIIOTHI.

» KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

* [IponyckaHue yrieKuciioro ra3a 4yepe3 pacTBOp CHJIMKAaTa HaTPHs.
IIpakTHyeckue padoTnl

2.13yueHne CBOMCTB COJISTHOM KUCIIOTBI.

3. 3yueHune CBOMCTB CEPHOM KUCIIOTBHI.

4. Ilony4yeHne aMMuaKa U U3y4E€HUE €T0 CBOWCTB.

5. Ilomyuenue yriekucnoro raza. KauecrseHHas peaxkiusi Ha KapOOHAT-HOHBI.

MeTaliibl M UX COoeIMHECHUA



[TonoxeHue MeTaIoB B IEPUOANYECKON CHCTEME XUMHUECKUX 31eMeHTOB /1. M. MeHneneeBa, CTpoeHrne aTOMOB M KPUCTAJIOB MeTaIoB. MeTamnueckast
CBSI3b M METAJUTMYECKas KpucTauTMuecKas pemeéTka. Gusndeckre CBONCTBA METAIUIOB: AJIEKTPO- U TEIUIONPOBOAHOCTh, OTPAXKAIOIIASI CIIOCOOHOCTb,
IJIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIBI.

MerTainsl Kak BOCCTAaHOBUTENN. DINEKTPOXUMHUUYECKUH psJl HanpskeHU. B3aumoielicTBuE METAJUIOB ¢ HEMETAJIAMU, OKCUIAMU, KUCIIOTAMHU, COJISIMU.
AJIIOMUHOTEPMHUSL.

O6mas xapakrepuctuka 371eMeHTOB |A-rpynmbl. OKCUIbI U TUAPOKCHUIBI MIETOUYHBIX METAJJIOB, UX MOJTYyYEHUE, CBOMCTBA, MpuMeHeHue. Baxueiue conu
IIEJIOYHBIX METAJUIOB, UX 3HAYEHHUE B IPUPOJIE U )KU3HU YEIIOBEKA.

O6mas xapakrepuctuka 351eMeHTOB || A-rpynnbl. OKCUABL U THAPOKCHUIBI IIET0YHO3EMENbHBIX METAJIJIOB, UX MOJYYEHUE, CBOMCTBA U IPUMEHEHUE.
Baxxueiiiue conu 1mea09yH03eMeNIbHBIX METAJIOB, UX 3HAYEHHE B IPUPOJIE U JKU3HU yesioBeka. KapOoHaTsl U ruapoKkapOOHaThl KaabIusl.

Bpemennas u nocrostHHas KECTKOCTh BO/bI. CITOCOObI yCTpaHEeHUs: BpeMeHHOH sk&écTKocTH. CIIocO0bl YCTpaHEHHS TOCTOSTHHOM KECTKOCTH.

CoenuHeHUs aTIOMUHUS B IPpUPoJe. XUMUYECKUE CBOMCTBA almtoMUHUSA. OCOOCHHOCTH OKCH/IA M THAPOKCUA ATIOMUHUS KaKk aM(OTEpHBIX COCTUHEHUH.
Bakueiimme conu amroMUHUS (XJIOPHIT, CYIIbdar).

OcoOenHocTu cTpoeHUs aTroma kesesa. JKeneso B npupoje. Baxkueiiue pyasl xenesa. [lonydenue uyryna u cranu. Oxcunabl v ruapokcuanl sxenesza(ll) u
(III). Conu xene3a(Il) u (III). OOHapyxkeHuEe KaTUOHOB KeJie3a B PaCTBOpE. 3HAUEHUE COSAMHEHUH XKele3a.

Koppo3us ra3oBast (XumMuueckas) 1 3JeKTpOXUMHUYEcKas. 3aluTa METauioB OT Koppo3uu. Metasisl B ipupoje. [lonstue o metamnypruu. YépHas u uBetHas
MeTayprus. [TupoMeTamyprus, THIPOMETALTYprHs, dJIeKTpoMeTaILTyprusi. JloMeHHbIH nporecc. [lepepaboTka dyryHa B cTaib. DJIEKTPOIN3 PACIIIABOB.
JlemoHcTpanun

BzaumopeiicTBre HaTpUs, TUTHS U KaJbLHS C BOJOM.

['openue HaTpusi, MarHust U ’eje3a B KUCIOPO/Ie.

Bcnblka TepMUATHOM CMeCH.

BzanmopencTeue cMecH MOPOLIKOB CEPBI U KeJe3a, [IUHKA U CEPBIL.

BzanmoseiicTBrie alITOMUHHS ¢ KHCIIOTAMH, IIIeJIOYaMH 1 BOJIOM.

B3aumoneicTeue xene3a u MEIU C XIIOPOM.

B3anmoneiicTBre Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOH (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).

Okpacka MIaMeH! COeIMHEHUSIMU 1IETOUYHBIX METAJIJIOB.

Okpacka TIaMeH COeIMHEHUSIMHU I1eTTOYHO3EMENIbHBIX METAIIJIOB.

I'amenue n3BecTH BOJIOH.

[Tomydyenue #ECTKOM BOABI B3AMMOAECHCTBUEM YTIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

YcTpaHeHne BpeMEHHOM JKECTKOCTH KUMSYEHUEM U 100aBIEHUEM COJIBI.

YcrpaneHnue moCTOSHHON KECTKOCTH JOOABICHUEM COJIBI.

WNonuTsl 1 npuHIMN UX AelcTBUA (BUIeO(DparMeHT).

Kosnneknus npupoaHbIX COETUHEHUN aTtOMUHUS.

BuneodparmenTs u cnaiapl «OKCUI aTIOMUHUS U €70 MOAU(PUKAITUI.

[Toryyenue ampoTEpHOTO THAPOKCHAA ATTFOMUHUS U UCCIIEIOBAHNUE €0 CBOMCTB.

Konnexuus «XuMHueCKrE HCTOYHUKH TOKay.

Pe3ynbpTaThl AIUTENBHOTO SKCIIEPUMEHTA IO U3YYEHUIO KOPPO3UHU CTAJIBHBIX U3AEJIUI B 3aBUCUMOCTH OT YCIIOBHI ITPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(Il) Bogopomom.



BuneodparmenTs! u cnaiiasl «[[pon3BoICTBO YyryHa U CTAIIN».
Buneodparmentst u cnaiiasl «3aenus U3 yyryHa u CTamm.
Buneodparments! u cnaiiabl «I[Ipou3BoICTBO aTIOMUHUSY.
JlabopaTopHbIe ONBITHI

* BzaumonelicTBue xenesa ¢ pactBopoM cynbdara meau(1l).

* [TonmyyeHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.

* [Tonyuenne ruapokcuaos xemeza(ll) u (111).

* KauecTBeHHBIE peakiuy Ha KaTHOHBI JKee3a.
IIpakTnyeckne padoThl

6. JKE€cTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUsI.

7. PelieHne sKCIepUMEHTANIBHBIX 3a4a4 110 TeMe «MeTauibly.

XuMHSA U OKpY/KAKOLIas cpeaa

Crpoenue 3emiu: sSApo, MaHTHS, 3eMHas Kopa, Jitocdepa, ruapocdepa, atmochepa. Xumudeckuii coctaB 3emiin. ['opHbIe mopoasl. Muaepaibl. Pymsl.
Ocanounsle ropHblie noposl. Ilones3Hbie nekonaemsle.

HcTouHnKHM XMMHUECKOr0 3arps3HEHMs OKpY»Karoleil cpeabl. [ 1obaibHbIe 9KOJI0rn4ecKre po0IeMbl UEI0BEUECTBA: HAPYILIEHNE OMOT€OXUMHUECKUX
KPYTrOBOPOTOB XMMHUYECKUX 3JIEMEHTOB, OTEIJICHUE KIIMMaTa, KUCIOTHBIE 10U U Ap. O30HOBbIE IbIpEL. MEXTyHAPOIHOE COTPYAHUYECTBO B 00JIACTH
OXpaHbl OKPY>KAIOILEH CPeIbl OT XUMUYECKOIO 3arpsi3HEHUS. «3eaEHast XUMUS.

JlemoHcTpanun

Buneopparmentst u cnaiiapl «Ctpoenne 3eMin U €€ XUMUYECKHIA COCTaB.

Konnekuust MUHEpaIOB ¥ TOPHBIX TIOPOI.

Komnekuus «Pyap1 MeTamnoBy.

Buneogparments! u cnaiiapl «l 106ambHbIe 9KOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.

BuneogparmeHTs! 1 craibl 0 CTENEHU 3KOJIOTHYECKON YUCTOTHI TOBapa.

JlabopaTopHBbIe ONBITHI

* 3yuenue rpanura.

* MI3yueHne MapKUpOBOK pa3IMYHbIX BUJOB IPOMBIIUIEHHBIX U MPOJLOBOJICTBEHHBIX TOBAPOB.

O000menne 3HAHNI 10 XMMHH KypPCa OCHOBHOM IIKOJIBI.

IHoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHYy

CtpoeHune aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOI0 DJIEMEHTA B IIEPUOANYECKOM cucTeMe. CTpOEHHUE BEILIECTBA: XMMHUUYECKAs CBA3b

U KpUCTaJUTMYECKask peméTka. 3aBUCHMOCTh CBOMCTB, 00Opa30BaHHBIX AJIEMEHTAaMU MPOCTHIX BEIIECTB (METaNIOB, HEMETAJUIOB, OJJarOPOJHBIX Ta30B) OT
IIOJIOXKEHUS YIIEMEHTOB B IIEPUOUYECKON cucTeMe. TUIOIOrMs HEOPraHMYECKUX BELIECTB, pa3/ielIeHUE UX Ha Kiaccel U rpynmsl. [Ipencrasureny.
[Tpu3Haky U ycinoBUA MPOTEKAHNUS XMMHUECKUX peaklnid. THUMOI0rus XuMUYECKIX peakuil o pa3InyHbIM IpU3HaKaM. Peakiium noHHOro ooMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

XVMHYeCKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMHUUECKHE CBOMCTBA COJIE00pa3yIOUINX OKCUIOB, THAPOKCHIOB (OCHOBaHMIH,
KHCJIOPOACOIEPKAIIUX KHCIOT U aM(OTEPHBIX THIPOKCHUIOB), COJICH.



HN3menenus B padoueil nporpaMmme HeT.

.JII/I‘IHOCTHI)IC, METANIPECAMETHDBIC H IIPCAMECTHBLIC PE3YyJIbTAaTbl OCBOCHHUA KYpPCa XUMHUHU
1o 3aBepieHUIO Kypca XMMHH Ha 3Talle OCHOBHOT'O O0I11ero 00pa30BaHus BbIMYCKHUKM OCHOBHOM IIKOJIBbI JJOJKHBI OBJIQJETh CIEYIOIIMMHU PE3YJIbTaTAMU:

1. JIu4HOCTHBIE Pe3yJIbTATHI:

1) ocozHaHue CBOE STHUYECKON MPUHAUICKHOCTH, 3HAHUE UCTOPUH XUMHUH U BKJIaJ]a POCCUICKON XMMHUECKON HAYKH B MUPOBYIO XHUMHIO;

2) ¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIIECHHUS K TO3HAHUIO XUMHUH; TOTOBHOCTU U CIIOCOOHOCTH, y4YaIIUXCs K CAaMOPA3BUTHIO U CaMOOOpPa30BaHNIO HA OCHOBE
M3YYEHHBIX (DaKTOB, 3aKOHOB M TEOPU XMMHH; OCO3HAHHOTO BHIOOpA U MOCTPOSHUE UHIMBUYyaIbHOM 00pa30BaTEIbHON TPACKTOPHUH;

3) dopMupoBaHUE LEIOCTHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOM ABJIETCS XUMUYECKasi KapTUHA MUPA;

4) oBnaJieHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, B TOM YHCIIE U XUMUYECKUM;

5) ocBOEHME COLIMATIBHBIX HOPM, TIPABUII MIOBEJICHUS, poJiel U (hOPM COLIMATIBLHOM KU3HU B COLMYME, PUPOJIC U YACTHOM JKU3HU HA OCHOBE IKOJIOTMYECKOM
KYJBTYpBI U 0€301MacHOr0 00paleHts C BeIECTBAMU M MaTepUalaMu;

6) hbopMupoBaHE KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIICHUH CO CBEPCTHUKAMU U B3POCIIBIMU B MPOIIECCe 00pa30oBaTEIbHOM, OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOHN U APYTrUX BUAOB AEATEIbHOCTH, CBA3aHHBIX C XUMUEH.

2. MeranpeaMeTHbIe pe3yabTaThI:

1) onpenenenue 1eneil COOCTBEHHOT0 00yUYeHUsI, TOCTAaHOBKA U (hOpMyTUpOBaHUE JJig ce0sl HOBBIX 3a/1a4;

2) IUTaHUPOBAHKE MYTEH JOCTUKEHHS JKETaeMOro pe3yabTaTa 00y4eHHs] XUMUHU KaK TEOPETUUECKOT0, TaK M IKCIIEPUMEHTAILHOTO XapaKTepa;

3) cooTHECEHNE CBOMX JCHCTBUH C IUTAHUPYEMBIMH Pe3yIbTaTaMH, OCYIIECTBICHUE KOHTPOJISI CBOCH JIEATEIILHOCTH B MPOLIECCE JOCTIKEHHS pe3yibTara,
ompezeNeHue croco00B AeUCTBUN MTPU BBHITIOTHEHUH Ta0OPATOPHBIX U MPAKTHUECKUX padOT B COOTBETCTBHUH C MTPABHIIAMU TEXHUKH 0€30MaCHOCTH;

4) onpeelieHne UCTOYHUKOB XUMUYIECKOW MH(DOpPMAIINH, TIOTYICHHE U aHAIH3 €€, COo3TaHne WH(OPMAITMOHHOTO TIPOAYKTA U €T0 IMPE3CHTAITUS;

5) UCTIONB30BaHUE OCHOBHBIX MHTEJUICKTYAIbHBIX OTIEpalliii: aHAJIM3a U CUHTE3a, CPAaBHEHUS U CUCTEMaTH3alluu, 0000IIeHNUS U KOHKPETH3AI|H, BBISIBICHUE
MMPUYIUHHO-CIICACTBCHHBIX CBsI3el U MOCTPOCHHUEC JIOTUICCKOI'0 paCCYKACHUA U YMO3AKIIIOYCHUA (I/IHHYKTI/IBHOFO, JACAYKTUBHOI'O U 11O aHaJ'IOFI/II/I) Ha MaTcpuajic
€CTECTBEHHO-HAYYHOT'O COJICPIKAHNUS;

6) YMCHHUE CO3aaBaTb, IPUMCHATb U HpeO6p330BI)IBaTB 3HAaKW U CUMBOJIbI, MOACIIN U CXEMBI IJId PECIICHUA yqe6HBIX U I1I03HABATCJIbHBIX 3a/1a4,

7) bopMUpOBaHUE U Pa3BUTHE IKOJOTHYECKOTO MBIIUICHUS, YMEHHUE TPUMEHSTh €r0 B MO3HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAILHON MPAKTUKE U
npodeCCHOHAIbHON OPUEHTAIINH,

8) renepupoBaHue UL U ONPEIEIeHNEe CPECTB, HEOOXOAUMBIX IS UX peaTn3alii.



3. IIpeameTHBbIE pe3yabTaThl:

1) ymenue o003HauaTh XMMUUYECKHE JIEMEHTHI, HA3bIBaTh UX U XapaKT€PU30BaTh HA OCHOBE I0JIOKEHUsI B epuoandeckoil cucteme . 1. Menaeneesa;

2) dopMynHupoBaHUE U3YUCHHBIX MOHATHIA: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJla, NOH, KaTHOH, aHUOH, IIPOCTOE U CJIOXKHOE BEIECTBO,
XUMHYECKasl peaklys, BUAbl XUMUUECKUX PEaKLUUH U T. I1.;

3) onpenenenue o GopMyaaM cOCTaBa HEOPraHMYECKUX M OPTaHMYECKUX BEIECTB, BAJICHTHOCTH aTOMOB XUMUYECKUX JIEMEHTOB WM CTETIEHH MX
OKHCIICHHUS;

4) nonnmanue HHPOPMALIUHU, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYJIBI M YPAaBHEHHS,

5) ymenue kinaccu(puuupoBaTh IpocThie (MeTasibl, HEeMETaJlJIbl, 0J1aropoHbIE ra3bl) U CI0XKHbIE (OMHAPHBIE COETUHEHUS, B TOM YUCIIE U OKCHJIbI, a TAKXKE
THJIPOKCUIBI — KHCIIOThI, OCHOBaHUS, aM()OTEPHBIE THAPOKCUIBI — H COJIM) BEIIECTBA;

6) popmysinpoBaHUe EPUOANYECKOTO 3aKOHA, OObSICHEHHE CTPYKTYPbI U HH(POPMALIUU, KOTOPYIO HECET NEPUOIMYECKas CUCTEMa XUMHUECKUX 1eMEeHTOB /1.
N. Menneneesa, packpblTe 3Ha4€HHS IEPUOJUIECKOTO 3aKOHA,

7) yMeHHEe XapaKTepU30BaTh CTPOCHUE BELIECTBA — BU/Ibl XUMHUECKUX CBSI3€H M TUIBI KPUCTAIUIMYECKUX PELIETOK;

8) onucaHue CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB C OPSAAKOBBIMU HOMepamu 1—20 u 26, 0ToOpakeHHEe UX C TOMOLIBIO CXEM;

9) coctaBnenue HopMys OKCUIOB XMMUYECKHUX 3JIEMEHTOB U COOTBETCTBYIOLIMX UM IMJIPOKCUIOB;

10) Hanrcanue CTPYKTYPHBIX (POPMYIT MOJNEKYISIPHBIX COETMHEHUN ¥ (POPMYIIBHBIX €TUHHI] HOHHBIX COSIMHEHH 110 BAJICHTHOCTH, CTETICHU OKUCIICHHS WIIH
3apsily UOHOB;

11) ymenue GpopMyInpoBaTh OCHOBHBIE 3aKOHBI XUMHUH: ITIOCTOSTHCTBA COCTaBa BEHUIECTB MOJICKYJISIPHOTO CTPOCHHUS, COXPAHEHHU sl MACCHI BEIIECTB, 3aKOH
ABoranpo;

12) ymenue GpopMyInpoBaTh OCHOBHBIE TIOJIOKEHHSI aTOMHO-MOJICKYJISIPHOTO YUEHUS U TEOPHHU DIICKTPOIUTHIECKON JUCCOIMAIINY;

13) onpenenenne Npu3HaKoB, YCIOBUN MPOTEKAHUS U MPEKPAIICHUS XUMUUECKUX PEAKIIU;

14) cocTtaBiieHre MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX peaKLui, MOATBEPKAAIOIINX O0IINe XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BELIECTB U OTPAXKAIOIIUX CBSA3H MEXKAY KJIaCCaMH COEIMHEHUI;

15) coctaBieHne ypaBHEHUN peakIMii ¢ y4aCTHEM 3JIEKTPOIUTOB TaKKe B MOHHOU (opme;

16) onpeneneHne Mo XUMUYECKUM YPABHEHUSAM MPUHAUIEKHOCTH PEAKIIMNA K ONpeIeIEHHOMY TUITY WIN BUAY;

17) cocTaBienre ypaBHEHUN OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl C MOMOIIBI0 METO/a JIEKTPOHHOTO OajaHca;

18) mpuMeHeHe NOHATUI «OKUCIEHNE» U «BOCCTAHOBICHUE» JUI XapaKTePUCTUKH XUMHUECKUX CBOWCTB BEILIECTB;

19) onpenenenne ¢ IOMOIIbIO KAUECTBEHHBIX PEAKIUI XI0pHI-, CylIb(aT- U KapOOHAT-aHMOHOB U KATHOHA AMMOHUS B PacTBOPE;

20) oOBsicCHEHHE BIUSHUS pa3IMYHbIX (DAKTOPOB Ha CKOPOCTh XUMUUECKUX PEAKIINM;

21) ymeHue XapakTepu30BaTh MOJI0KEHUE METAIJIOB U HEMETAJIJIOB B IEPUOIUYECKON CUCTEME JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAIIJIOB, 001IIME
¢du3nueckre 1 XUMUYECKHE CBOMCTBA;

22) 00bsiICHEHHE MHOTO00Pa3Hsl MPOCTHIX BELIECTB SIBJICHUEM aJUIOTPOIHH C yKa3aHUEM e€ MPUYNH;

23) ycTaHOBIECHHE PA3NUYUNA THIPO-, TUPO- U SJIEKTPOMETAIUTYPIHH U WIITIOCTPUPOBAHKE 3TUX PA3InUMNA IPUMEpaMH MPOMBIIIUIEHHBIX CITIOCOO0B MOIYy4EHUS
METaJIOB;

24) ymeHue 1aBaTh 0011y10 XapakTepucTuky snementoB I, I, VIIA rpymm, a Taxke Boiopo/ia, KUCIOpoa, a30Ta, cepbl, pocdopa, yriepoa, KpeMHUS U
00pa30BaHHBIX MU MTPOCTHIX BEIIECTB, U BAXKHEUILINX COEAMHEHUH (CTpOCHUE, HAX0XK/IEHUE B MPUPOJIE, MOJIydeHue, PU3NYecKue 1 XUMHUYECKHE CBOMCTBA,
pUMEHEHNE);



25) yMeHne ONHMChIBaTh KOPPO3HIO METAIIIOB M CIIOCOOBI 3alUTHI OT HEE;

26) YMCHHUC IMTPOU3BOAUTE XUMHYCCKUC paC‘IéTBI C UCTIOJIL30BAaHNEM ITOHATHHM «MaccoBas J0JId BEIIECCTBA B CMECHU», «KKOJITMYCCTBO BEIICCTBA», <<MOJ'I$IpHBII\/JI
00BEM» IO popMyIaM M ypaBHEHUSIM PEaKLuii;

27) onucaHue CBOMCTB U MPAKTUUECKOT0 3HAYEHUS N3YUEHHbIX OPraHU4YECKUX BEIIECTB;

28) BeINOIHEHNE 0003HAYEHHBIX B IPOrpaMMe SKCIEPHUMEHTOB, PACIIO3HABaHHE HEOPTaHNUECKHUX BELIECTB 110 COOTBETCTBYIOIIUM ITPHU3HAKAM;

29) cobmroenue npasui 0e30macHoi paboThl B XUMUYECKOM KabuHeTe (JlabopaTtopun).

[Inanupyemblie pe3yJibTaTbl 00yUYeHUs

BbInyCcKHUK HAYYHTCH

. 3HATh (IOHUMATB):

— XMMUYECKYI0 CUMBOJIMKY: 3HAK XUMHUYECKUX 3JIEMEHTOB, (JOPMYIIbI XUMHUECKUX BEIIECTB, YPAaBHEHUS! XUMHUECKUX PEAKLIU;

— Ba)KHEHIIME XUMHUECKHUE MTOHATHS: BEILIECTBO, XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsl U MOJIEKYJIIpHAsl MacChl, UOH, KaTUOH,
aHHOH, XMMHUYECKasl CBA3b, JJIEKTPOOTPHULIATEIbHOCTD, BAJIECHTHOCTb, CTETIEHb OKUCIIEHUS,

MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, PACTBOPBI, JEKTPOIUTHI U HEITIEKTPOIUTHI, SJEKTPOIUTUYECKAS AUCCOLUALINS, OKUCIUTEIb U BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTaHOBJIEHUE, TEIIOBOH 3(h(heKT peaklnu, OCHOBHBIE TUIIbl PEAKLIUN B HEOPraHUYECKOW XUMUHY;

— (OpMYIHPOBKH OCHOBHBIX 3aKOHOB M TEOPHI XUMHUHU: aTOMHO-MOJICKYJISIPHOTO YUSHHS; 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, TOCTOSIHCTBA COCTAaBa
BELIECTB, ABOraJpo; nepruogudeckoro 3akoxa Jl. . Menaeneesa; Teopun CTpOEHHS aToOMa M YYE€HHUs O CTPOCHUHU BELIECTBA; TEOPHUH JIEKTPOIUTUYECKOU
JUCCOLIMAIIMY M YUEHUS O XUMUYECKOW peaKIuu;

. Ha3bIBaTh:

— XUMHYECKHE IIEMEHTHI;

— COEIMHEHNUS N3YYEHHBIX KJIACCOB HEOPraHMYECKHX BELIECTB;

— OpraHM4YecKHe BEILIECTBa 10 UX (popmyie: MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, METaHOJI, ATaHOJ, INIMLEPHUH, YKCYCHAsl KUCIIOTa, III0K03a, Caxapo3a;

. OOBSICHATE:!

— (puzmveckuii cMbICIT aTOMHOTO (TIOPSIIKOBOI0) HOMEPAa XMMHUYECKOI0 2JIEMEHTa, HOMEpa IpyMIibl U nepuoja B nepuoanueckoii cucreme J[. . Menneneena,
K KOTOPBIM 2JIEMEHT ITPUHAJIEIKHNT;

— 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJieaxX MallbIX MEPUOJOB U A-TPYIII, a TAK)KEe CBONCTB 00pa3yeMbIX UM BBICIIUX
OKCHJIOB U TUJIPOKCH/IOB;

— CYILHOCTb MpoIIecca JIEKTPOIUTUUECKON JUCCOIMAIMHN U peaKuii HOHHOTO 0OMEeHa;

. XapaKTepU30BaTh:

— XUMHUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJbIMs) HA OCHOBE UX IOJIOKEHUS B IEPUOIUUECKON cucTeMe XuMudeckux anemeHToB JI. . Menneneesa u
0CcOOEHHOCTEH CTPOeHUS UX aTOMOB;

— B3aUMOCBSI3b MEX/ly COCTAaBOM, CTPOEHHEM U CBOMCTBAMU HEOPTaHUYECKUX BEIIECTB;

— XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BELIECTB (MPOCTHIX BEIIECTB — METAUIOB U HEMETAJJIOB, COEMHEHUI — OKCHJI0B, KUCIIOT,
OCHOBaHUH, aM(OTEPHBIX OKCUIOB U TUIAPOKCHJIOB, COJICH);



. OIIPENEIIATE:

— COCTaB BEIIECTB 10 UX (popmynam;

— BAJICHTHOCTb U CTETIEHU OKUCIIEHUS 3JIEMEHTOB B COECMHEHUHY;

— BUJIBI XUMHYECKOM CBS3U B COCAMHEHUSIX;

— THUIBI KPUCTAUIMYECKUX PELIETOK TBEPABIX BEILECTB;

— NPHUHAJIEKHOCTD BEILIECTB K ONPEIEIEHHOMY KJIACCY COCIMHECHMIA;

— THUIBl XUMHUYECKUX PEaKLUi;

— BO3MOYKHOCTh NMPOTEKAHUS PEaKIii HOHHOTO 0OMeHa;

. COCTaBJIATh:

— CXEMBbI CTPOEHHUS aTOMOB IIEPBBIX [BAALATU JIEMEHTOB Nepuogudeckoit cucremsl /1. 1. Menneneesa;

— (opMyJIbl HEOPraHUYECKUX COSAMHEHUI N3YYEHHBIX KJIACCOB BEILECTB;

— ypaBHEHHS XUMUYECKHUX PEaKIHii, B TOM YHCII€ OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX, C IIOMOIIBIO METO/Ia AJIEKTPOHHOTO OalaHca;
. 0e30omacHO oOpaIaTbCes:

C XUMHYECKOM MOCYI0H 1 J1aOOpaTOPHBIM 000PYAOBaHUEM;

. IIPOBOJIUTh XUMUYECKHH SKCIIEPUMEHT:

— MOATBEPKIAOIIMNN XUMUYECKUN COCTaB HEOPTaHUYECKUX COCTUHECHU;

— MOJTBEPXKIAIOUINNA XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIAaCCOB HEOPTaHMUECKUX BELIECTB;

— I10 MOJIYYEHHI0, COOMPAHUIO U PACIIO3HABAHUIO Ia3000pa3HbIX BELIECTB (KUCIOPOAa, BOAOPOA, YIIIEKUCIOro ra3a, aMMHaKa);

— IO OTIPENIEICHUIO XJIOPUI-, CyIb(aT-, KApOOHAT-MOHOB U MOHA AaMMOHHUS C ITOMOILBIO KAYECTBEHHBIX PEaKIIHIA;

. BBIYUCIIATE!

— MAacCOBYIO JIOJI0 XUMHUYECKOT0 JIeMEeHTa Mo (hopMyJie COeTMHEHMS;

— MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;

— Maccy OCHOBHOTO BEIIeCTBa M0 U3BECTHON MacCOBOM J10JIM IpUMeCeH;

— 00BEMHYIO JI0JII0 KOMIIOHEHTA ra30BOil cMecH;

— KOJINYECTBO BELIECTBA, 00bEM MM MACCy BEIIECTBA 110 KOJUYECTBY BEIIEeCTBa, 00BEMY HIIM MacCe peareHTOB, MJIM IMPOYKTOB PEaKIINy;
. WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS 1 YMEHUS B TIPAKTUUECKON eI TETHHOCTH U TIOBCETHEBHOW YKU3HHU:

— 1151 6e3011aCHOT0 0OpalleHHs ¢ BEIeCTBAMU U MaTepUaiaMu B MOBCEAHEBHOM KHU3HHU U TPAMOTHOTO OKa3aHUs MEPBOM MOMOIIM MPH 0XKOTaX KMCIOTaMH U
HIeJI04aMu;

— 111 OOBSICHEHUS OT/IENbHBIX (PaKTOB U MPUPOIHBIX SIBICHUIA;

— JUTSl KPUTUIECKOH OIEHKH WH(POPMAIIMU O BENIECTBAX, HCIIOJIE3YEMbIX B OBITY.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH

. XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS XUMHUYECKUX 0OBEKTOB: HAOIIOCHNE, U3MEPEHHE, IKCIIEPUMEHT, MOIETTMPOBAHNE;
. pa3anyaTh XMMHYECKHE OOBEKTHI (B CTATHUKE):

— XMMHUYECKHE JIEMEHTHI U NIPOCTHIE BELLIECTBA;

— METaJlIbl U HEMETAJIJIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTh MPUHAAJICKHOCTH TAKUX 0OBEKTOB K TOW WM UHOM TpyIIIe;

— OpraHM4ecKHe U HEOPraHUYECKNE COETUHEHMS;



— TUAPOKCUABI (KUCIOPOACOAepKAIINE KUCIOThI, OCHOBaHUS, aM(OTEpHBIE THAPOKCHUIbI);

— OKCHJIBI HECOJIeo0pa3yoIre U cojaeodpasyromnine (KUCIOTHbIC, OCHOBHBIC, aM(OTEpHbIC);

— BaJICHTHOCTH U CTETIEHb OKUCIICHHUS;

— CHCTEMaTHUYECKHE U TPUBUAIBHBIC TEPMUHBI XUMUYECKON HOMEHKIIATYPHI;

— 3HAKOBYIO CUCTEMY B XUMHUH (3HAKU U (POPMYIIbI, HHAEKCHI U KO3(DPUIIMEHTHI, CTPYKTYpPHBIE U MOJIEKYJISIpHBIE (POPMYJIbI, MOJIEKYJIIPHBIE U HOHHBIE
YpaBHEHHS PEAKIMH, IIOJIHBIE U COKPALIEHHbIC HOHHbIE YPaBHEHUS PEaKLUi, TEePMOXUMHUYECKHE YPaBHEHUS, 0003HAUEHUS CTENICHH OKUCIICHUS U 3apsiia HOHA
B (hopMyJie XUMHUECKOTO COSTUHEHMS);

. pa3nuyaTh XMMUYECKHE OOBEKTHI (B JUHAMUKE):

— (puzmyeckue U XMMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U JUCCOLUAINH;

— OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U PEeaKui 0OMeHa;

— CXEMBI U YpaBHEHHS] XUMUYECKUX PEaKIuii;

. COOTHOCHTB:

— 9K30TEPMUYECKHE PEAKIIUU U PEeaKLUU TOPCHHUS;

— KaTaJIMTUYECKUe U (DepMEHTATUBHBIE PEAKIINU;

— MeTaJlsl, OCHOBHBIN OKCHUJ, OCHOBAaHUE, COJIb;

— HEMEeTaJll, KUCJIOTHBIA OKCHJI, KHCJIOTA, COJIb;

— CTpPOEHHUE aTOMa, BUJI XUMHUECKOH CBSI3U, THUI KPUCTAJUIMYECKON PEMIETKY U (PU3HUECKUEe CBOMCTBA BEIIECTBA;

— HAXOXKJCHHE 3JIEMEHTOB B IIPUPOJIE U IPOMBIIIICHHBIE CIOCOOBI UX MOIYYCHHUS;

— HE0OXO0IMMOCTh XUMHUYECKOT'0 TPOU3BOJICTBA U TPEOOBAHUHN K OXpaHE OKPYXKAIOIIEeH Cpeibl;

— HE00X0AMMOCTh TIPUMEHEHUSI COBPEMEHHBIX BEUIECTB U MaTEPHUAIOB M TPEOOBAHUH K 37I0POBbECOCPEIKEHHIO;

. BBIJIBUTATh U YKCIIEPUMEHTAIBHO IIPOBEPATH TMIIOTE3bl O XMMUYECKUX CBOMCTBAX BEILECTB HA OCHOBE UX COCTaBa, CTPOCHUS U MPUHAIIIEHKHOCTH K
OIpeIeNIEHHOMY KJlaccy (TpyIIie) BELECTB;

. IPOTHO3UPOBATh CLIOCOOHOCTh BELIECTBA MPOSBIIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHbIE CBOMCTBA C YUETOM CTEIIEHEH OKUCIIEHUS 2JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB, a TAKXKE IPOJYKTOB COOTBETCTBYIOIIMX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN;

. COCTABJISATh YPABHEHUS peaKkIUil ¢ yyacTUEM TUITUYHBIX OKUCIUTENEeH U BOCCTAHOBUTENEH HAa OCHOBE 3JIEKTPOHHOTO OanaHca;

. ONPEIEIATh BO3MOXKHOCTh IPOTEKAHNS XUMUYECKUX PEAKIIMI HA OCHOBE MIEKTPOXUMUYECKOIO pPsfia HAPSLDKEHUM METAJIIOB, psia
3JIEKTPOOTPHUIIATEIBHOCTH HEMETAIIJIOB, TAOIUIIBI PACTBOPUMOCTH U y4€Ta yCIOBUI MPOBEICHHS PEAKIINii;

. MIPOBOAUTH PACUETHI [0 XUMUYECKUM (OpMyJIaM U YPaBHEHHSIM:

— JUTst BBIBOJIA (DOPMYIIBI COETUHEHHS TI0O MACCOBBIM JIOJISIM SJIEMEHTOB;

— JUTSI IPUTOTOBJICHUS PACTBOPA C MCIIOIH30BAaHUEM KPHCTAUIOTH/IPATOB;

— JUTSI HAXOKJICHHSI TOJIM BBIXO/a MPOYKTA PEAKIIMU TI0 OTHOIICHUIO K TEOPETUYECKH BO3MOKHOMY;

— ¢ ucnoas3oBanueM npaswia ['eit-JIroccaka 06 00BEMHBIX COOTHOIIIEHUSX TA30B;

— C UCTIOJIb30BaHUEM TIOHATUHN «KMOJIb», «MMOJbY, «4UCIO ABOTaApPOY»;

— 110 TCPMOXUMHUYCCKUM YPaBHCHHUAM PCAKIINU,

. MPOBOAUTH XUMUYECKHI SKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOIIOICHUEM MTPABIII TEXHUKH 0€30MacHOCTH:
— TI0 YCTAHOBJICHHUIO KAYECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa COSAMHEHUS;

— MPH BBIIOJHEHUHU UCCIIEI0BATEIBCKOTO MPOEKTA;



— B JOMAalllHUX YCJIOBUAX,

UCIOJIb30BATh MPUOOPETEHHBIE KIFOYEBbIE KOMIETSHIIMH JUISI BBITIOJIHEHUS IPOEKTOB U y4eOHO-MCCIIEI0BATENBCKUX PAaOOT 10 U3YUYEHUIO CBOKCTB,
Croco0OB MOJYYEHHsI U PACIIO3HAHUS BEILECTB;
OIpEeNIeNIATh UICTOUHUKN XUMHUECKOW HH(POPMAIINH, IPEICTABIIATH CIIUCOK MH()OPMAITMOHHBIX PECYPCOB, B TOM YHCIIE M HA HHOCTPAHHOM SI3bIKE,
TFOTOBUTh MH(MOPMALMOHHBIA IPOAYKT U IPE3EHTOBATH €T0;
O0OBEKTUBHO OIICHUBATh MH(OPMAIUIO O BEIIECTBAX M XMMHUYECKHX MPOLIECCaxX, KPUTUIECKH OTHOCUTCS K IICEBAOHAYYHOM HH(pOpMAIIHH,
HEe100pOCOBECTHON peKJIaMe B CPEJCTBAX MACCOBOM MH(opMauuy;

CO3/1aBaTh MOJIENH U CXEMBI JJIs1 PELLIEHUS] YUEOHbIX U IO3HABATEIbHBIX 3a/au.

Ka.]]eH[[apHO TEMATHYCCKOC INVIAHUPOBAHUC

Homep | Tema ypoka Koua- | Jara nmo miany Jara no ¢pakry IMpumeuanue
ypoka BO
yaco | 9a,0, B 9a,0,B
B
IloBTOpeHue u 00001MIeHHe CBeIeHUIT 110 Kypcy 8 kiacca. XumMnueckue peakuuu (5 1)
1. Krnaccugukanns HeopraHMueckrx BEIIECTB U UX 1 07.09
HOMEHKJIaTypa.
2. Knaccudukanys XuMHUuecKUX peakii 1o pa3aIndyHbIM 1 07.09
OCHOBAHUSIM.
3. Knaccudukanns XuMHUuecKUxX peakiuii 1o pa3IndyHbIM 1 14.09
OCHOBAHUSIM.
4. [Tonsitue o ckopoctu peakuu. Karamus. 1 14.09
5. [TonsTue o ckopoctu peakuuu. Katanus. 1 21.09

XHMHYECKHE peaKMi B pacTBOPax 3J1eKTpouToB (10 1)




6. DNEKTPOIUTHYECKAS JUCCOLIUALNS. 1 21.09

7. OCHOBHBIE TIOJIOKCHUST TEOPUHU ICKTPOIUTHUECKON 1 28.09
nuccormaruu (TO).

8. XHUMHYECKUE CBOWCTBA KHCIIOT KaK 3JICKTPOJIUTOB. 1 28.09

0. XHMMHYECKUE CBOWCTBA KHCIIOT KaK 3JICKTPOJIUTOB. 1 05.10

10. | Xumudeckne CBOMCTBA OCHOBAHHH KaK AJICKTPOJIUTOB. 1 05.10

11. | Xumuueckue cBOMCTBA COJIEH KaK JIEKTPOIUTOB. 1 12.10

12. | IloHsATHE O THAPOIU3E COJICH. 1 12.10

13. | Ilpaktuyeckas pa6ora Ne 1. Penienue skcriepuMeHTanbHbIx | 1 19.10
33724 110 TeMe «DJICKTPOJIUTUICCKAS TUCCOLIAAITHSI.

14. | O6obOmenne ¥  cucTeMaTu3anus 3HaHMA 10  Teme | 1 19.10
«XUMHUYECKHE PEaKIIUU B PACTBOPAX IEKTPOIUTOB.

15. | KourpoJabsHas padora Ne 1 o teme «XUMHYECKHE peakiuu B | 1 26.10
pacTBOpax 3IEKTPOIUTOBY.

HemeTtanbl u ux coequHeHus (25 4)

16. | OOmas xapakTeprCcTHKa HEMETAILIOB. 1 26.10

17. | Obmas xapakrepuctuka 3neMeHToB VIIA-rpynmnst — 1 09.11
TaJIOTEHOB.

18. | CoenuHeHwMsI raJlOTEHOB. 1 09.11

19. | IpakTuueckas padora Ne 2. FI3yueHue CBOWCTB COISIHOM 1 16.11
KHUCTIOTHI.

20. | O6mas xapakrepucTuka 3eMeHToB VIA-rpynms — 1 16.11

xanbkoreHos. Cepa.




21. | CepoBomopoa U CyIb(pHIBL. 23.11
22. | KucjaopoHble COSTUHEHUS CEPBI. 23.11
23. | lIpakTuyeckas padora Ne 3. M3yueHue CBOMCTB cepHOM 30.11
KHCJIOTHI.
24. | O6mas XxapaKTepruCcTUKa XUMUIECKUX IEMEHTOB V A-TpymIibl. 30.11
A3oT.
25. | Ammuak. Coiau aMMOHHUSI. 07.12
26. | IIpakTuyeckas padora Ne 4. [lonydyenue ammuaka u 07.12
U3y4YECHHUE €ro CBOWCTB.
27. | KuciaopoaHble COeTMHEHUS a30Ta. 14.12
28. | KuciaopoaHbie COeTMHEHUS a30Ta. 14.12
29. | ®octop u ero coeAMHEHUS. 21.12
30. | OOmas xapakTeprcTuka neMenToB |V A-rpynmel. Yriepon. 21.12
31. | KucnopoaHslie coeTMHEHUS yriiepoa. 28.12
32. | lIpaktuyeckas padora Ne 5. [TonyyeHue yriiekucioro rasa u 28.12
U3y4EHHE €ro CBOMCTB.
33. | Yruneroaopopl. 11.01
34. | Kucnopojconepkaniiue OpraHndeckiue CoeTMHCHHUS. 11.01
35. | KpemHnwii u ero coemHEHUSI. 18.01
36. | CumkaTHasi IPOMBIIIIICHHOCTb. 18.01
37. | IlonyueHne HEMETAILIOB. 25.01
38. | [lomyueHue BaXKHEUITUX XUMHUYECKUX COCTUHEHHMA 25.01

HEMCTAJIJIOB.




39. | O6o00menue 1Mo TeMe «HeMeTaabl 1 UX COETUHEHUS. 1 01.02
40. | KonrpoJabHas padora Ne 2 o teme «HemeTtaiisl 1 ux 1 01.02

COC/IMHCHUSD.

MeTanibl 1 ux coequHeHus (16 4)

41. | OOmas XxapakTepuUCTUKA METAJIOB. 1 08.02
42. | XuMH4ecKue CBOWCTBA METAJLIOB. 1 08.02
43. | OO1as xapakKTepUCTHKA 3JIEMEHTOB | A-TpyIbL. 1 15.02
44. | O0mas XapakTepUCTUKA IIEMEHTOB | A-TpymmbL. 1 15.02
45. | OGmas xapakTepucTuka 31eMeHToB || A-rpynms. 1 22.02
46. | OOmias xapakTepucTuka 3ieMeHToB || A-rpynmsl. 1 22.02
47. | Y)KecTKOCTb BOJIBI U CIIOCOOBI €€ YCTPAHEHUS. 1 01.03
48. | lIpakTuueckas padora Ne 6. XKecTkocTb BOJbI U criocoObl ee | 1 01.03

yCTpaHEHHUSI.
49. | AJIOMUHHN U €ro COeIUHEHHUS. 1 15.03
50. | XKeme30 1 ero coenMHEHMNS. 1 15.03
51. | XKeme3o0 u ero coenMHEHNS. 1 22.03
52. | IlpakTuyeckas padora Ne7. Pemenue skcriepuMeHTaIbHBIX | 1 22.03

3agada 1o Teme «MeTautby.
53. | Koppo3us MeTaiioB U criocoOb! 3aIUThl OT HeE. 1 05.04
54. | Meramnsl B mpupoje. [lonarue o meramnypruu. 1 05.04
55. | Metamnsl B mpupoje. [lonarue o meramnypruu. 1 12.04




56. | O000menne 3HaHUH 110 TeMe «MeTauIbly. 1 12.04
57. | KonTpoJabHasi padora Ne 3 o teme «MeTallibD». 1 19.04
Xumus 4 OKpy:Kaomas cpeaa (2 4)
58. | XuMu4ecKkuii COCTaB IJIaHEThI 3eMIISl. 1 19.04
59. | OxpaHa OKpYXaroILIeH cpesibl 0T XMMUYECKOTO 3arpsI3HEHMUS. 1 26.04
O0001menue 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka k OcHOBHOMY rocyapcrseHHoMy 3k3aMeny (OI'9) (7 1)
60. | Bemecrsa. 1 26.04
61. | Xumudeckue peaxkiuu. 1 03.05
62. | OCHOBBI HEOPraHNYECKON XUMUH. 1 03.05
63. | OCHOBBI HEOPTaHNYECKON XUMUH. 1 10.05
64. | IToBropenue u o6obmEeHue mo Teme. [lonroroska K 1 10.05
KOHTPOJIbHOM padore.
65. | KonTpoabHasi padora Ne 4 (MTOroBast o Kypcy OCHOBHOM 1 17.05
IITKOJTBI).

66. | AHaym3 KOHTpOJBHOU paboThl. [loaBEICHHE UTOTOB. 1 17.05
67/70. | Pe3seps. 4 24.05
24.05

31.05

31.05

W3 HUX: KOHTPOIBHBIX - 4; MPAKTUYECKUX 7




MartepuanbHO-TEXHHYECKOE O0ecrieueHre KaOMHeTa XMMHUH

HarypanbHbie 00beKThI

HatypanbHble 00BEKTBI, UCIIONB3yeMbIe B 8—9 Kitaccax Mpu 00yYCHHH XUMUH, BKIIOYAIOT B ¢€0s1 KOJUICKIIUU MIUHEPAIOB U TOPHBIX MTOPOJI, METAJJIOB H
CIUIaBOB, OKCHJIOB, KUCJIOT, OCHOBaHHI, COJIel, B TOM YKCJIe MUHEPAJIbHBIX YIOOpEHUH, a TakKe 00pa3Ibl OpraHMUECKUX BEIIECTB U MaTepHAJIOB,
npexycmoTpeHHbIXx @I'OC. O3HaKkoMIIeHHE C 00pa3laMy UCXOJHBIX BEIIECTB U TOTOBBIX M3/CIUI MO3BOJISET MMOTYIUTh HATIISTHBIC TPEICTABICHHS O
MaTepuase, BHEITHEM BHUJIE, HEKOTOPBIX (PU3NYECKUX CBOIMCTBaX 00pa3ioB. 3HAUUTEIbHbIE Y4EOHO-TT0O3HABATEIBHBIE BO3MOXXHOCTH UMEIOT KOJIJIEKIIUH,
W3TOTOBJICHHBIE CAMUMH IITKOJIbHUKAMH. [IpeIMeTsI Il TAKMX KOJUISKIHIA COOMPAFOTCS BO BPEMS SKCKYPCHUH U IPYTUX BHEYPOUHBIX 3aHSATHIM.

Konnekunu ncnonas3yroT TOABKO A7 O3HAKOMIIEHUS YJaIIUXCsl ¢ BHEITHUM BUIOM U (PU3NYECKUMU CBOWCTBAMH PA3IMYHBIX BEIIECTB U MaTepuanoB. /s
MIPOBEJICHUS XUMUYICCKUX OTBITOB KOJIJICKITUU MCIIOIh30BATh HEJIb3S.

XYMUYECKUE PEAKTUBBI U MaTEPHAIIBI

OO6paiiieHre co MHOTUMH BEIIECTBAMU TPEOYET CTPOTOro COOMIOACHUS MTPaBUil TEXHUKH 0€30MacHOCTH, OCOOEHHO MPH BBHIMOJIHEHUH OTBITOB CAMUMH
yueHukamu. Bece HeoOXoqumMBble MephI PEOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINX TIOKYMEHTAaX M MHCTPYKIIUAX, & TAKXKE B MOCOOUSIX JIJIsl yUUTETeH
XUMUH.

Bce peakTuBbl 1 MaTepuabl, HyXKHbIE AJI TPOBEICHUS I€MOHCTPAIIMOHHOTO U YYEHMUECKOTO SKCIIEPUMEHTA, MOCTABIISIFOTCS B 00pa3oBaTeIbHbIC YUPEKICHUS
o0m1ero 00pa3oBaHUs EHTPATU30BAHHO B BHJIC 3apaHee CKOMIUICKTOBAHHBIX Ha00poB. [Ipu HEOOXOAMMOCTH MPUOOPETEHUS JOTIOTHUTEIHHBIX PEAKTHBOB U
MaTepuasoB CielyeT o0paliaTbes B CleUATU3UPOBAHHBIC Mara3uHbI.

XuMuyeckas J1abopaTopHas ocy/ia, anmnapaThl 1 TprHOOpbI

XuMudeckasi Iocy/ia moApa3eNsseTcsl Ha 1B TPYIIbL: JUIS BHITIOTHEHUS OMBITOB YYAIIMMHKCS U JUISI IEMOHCTPAIIMOHHBIX OIBITOB.

Hcnonmp3yemble Ha ypokax XUMHH B 8—9 Kitaccax MpUOOPHI, almapaTsl ¥ YCTAHOBKHU KJIACCH(DHUIIMPYIOT HA OCHOBE TPOTEKAIONTUX B HUX (PU3UICCKUX U
XUMHYECKHX MPOIECCOB MEXK/TY BEIIECTBAMU, HAXOSIIUMUCS B Pa3HBIX arperaTHBIX COCTOSIHUSIX.

1) ITpuGops! 115 pabOTHI ¢ Ta3aMH — ITOTYYCHHE, COOMPAHHEe, OUYUCTKA, CYIIKA, MTOTJIOMICHNE Ta30B; PEAKIIUU MKy TOTOKAMH T'a30B; PEaKIIMH MEX Ty ra3aMH
B DJIGKTPUYECKOM Pa3psijie; PEakiiuu MEeKy ra3aMu IpU MOBBIIIEHHOM JaBJICHUU.

2) Atmmapathl ¥ TPUOOPHI IS OIBITOB C )KUJIKHUMH U TBEPIBIMH BEIIECTBAMHU — TIEPEroHKa, (PUIbTPOBAHUE, KPUCTAILTU3AIINS; TPOBEICHUE PEaKIIU MEXKTY
TBEP/ABIM BEIIECTBOM H >KUJIKOCTHIO, JKUJIKOCTHIO M KUAKOCTHIO, TBEPABIMU BEIIECTBAMHU.



BHe »To#i knaccudukanuy HaXoAUTCs yueOHasl anmnaparypa, npeIHa3HadyeHHast ISl U3y4eHHs] TEOPETUYECKUX BOIIPOCOB XMMHH: WIITIOCTPALUU 3aKOHA
COXpaHEHHUS MAcChl BEUIECTB, JEMOHCTPALIUU JIEKTPOIPOBOJHOCTA PACTBOPOB U JBUKEHUSI HOHOB B AJIEKTPUUYECKOM T0JI€, U3YUEHHS] CKOPOCTH XUMUUYECKOU
peaxIuu, Mocie0BaTeIbHOCTH BHITECHEHUS raJIOTEHOB U3 PACTBOPOB UX COEIUHEHUH.

BcenomoraTenbHyI0 pojib UTParOT H3MEPUTEIBHBIC U HArPeBaTEIbHBIC TPUOOPHI, PA3TUYHBIC PUCTIOCOOICHUS JIJIsl BHITIOTHEHUS OTIBITOB.

Mopenu

OO0beKkTaMu MOJCTMPOBAHUS B XUMHH SIBJSIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJLIbI, 3aBOJICKUE aIapaThl, a TAKXKE MPOUCXOAIINE Tpoliecchl. B nmpenonaBanuu
XUMHH UCTIONB3YIOT MOJIENTH KPUCTAJUIMYECKUX PEHIETOK anMasa, rpadura, cepsl, hocdopa, okcuna yraepona(IV), ilona, xenesa, Meu, MarHusi.
Brimyckarorcst HaOOpbI MOJIeNIel aTOMOB JJIsS COCTABIICHUS IIIAPOCTEPIKHEBBIX MOJCIICH MOJIEKYIL.

[TeuaTHbIie yueOHBIC TOCOOUS

B nporiecce o0yueHns XUMHH UCTIOJIB3YIOT CIIEIYIONINE TaOJIUIIBI IOCTOSTHHOTO 3KCTIOHUpoBaHus: «llepuoanueckas cucteMa XuMUIeCKuX dyieMeHToB []. 1.
MenneneeBay, «Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHH M COJICH», « DJIEKTPOXUMHYCCKUHN Psi/i HANIPSHKEHUH METaIOB» U JIp.

st opranm3zanuu caMOCTOSITENIHbHOM PabO0THI HA YPOKAX MUCIHOJB3YIOT pa3HOOOPA3HbIE IUIAKTHUECKUE MaTEepHUAIIbl: TETPAI WU OTIEIbHBIE padoune JTUCThl —
UHCTPYKIMH, KAPTOUKH C 3a/IaHUSIMU PA3HOU CTENEHU TPYAHOCTH JAJISl U3yUYEHHUs: HOBOTO MaTepuasa, CaMOMPOBEPKH U KOHTPOJIS 3HAHUH.

DKpaHHO-3BYKOBBIE CPEJCTBA O0yUEHUS

K 3kpaHHO-3BYKOBBIM CpEJCTBAM O0yUYEHUS OTHOCST TaKHE MOCOOMS, KOTOPHIC MOTYT OBITh BOCITPUHSTHI C IIOMOIIBIO 3pEHUS U CITyXa. ITO KHHO(DUIBMBI,
KMHO(GParMeHThl, AMaQUIBLMBI, TUATIO3UTUBBI (Claiibl), TpaHcapaHThl Als rpadonpoekTopa. Cepun TpaHCIIAPAHTOB MO3BOJIIIOT UMUTUPOBAThH IBUKCHHE
myTEM MOCIIE0BATENHLHOTO HAJIOKEHHSI OTHOTO TPaHCIapaHTa Ha IPYTOi.

Texuuueckue cpeacta ooyuenus (TCO)

BonbIIMHCTBO TEXHUYECKHUX CPEJICTB O0yUeHUs HEe pa3pabaThIBAIOCh CIICIIHATBLHO JUTS IITKOJIBI, a TPEeIHA3HAYAIOCH IS TIepeaadn U 00padoTKu nHGOpMaIuu
— 9TO Pa3IUYHOTO POJAa MPOEKTOPHI, TEIEBU30PHI, KOMIIBIOTEPHI U T. JI. B yueOHO-BOCTIMTaTEILHOM MPOLIECCE KOMITBIOTEP MOKET UCTIOIB30BAThHCS IS
pelIeHns 3a/1a4 HayIHOH OpPTaHU3aIiH TPYAa YIUTEIS.

[Tpu “cmoNb30BaHUN TEXHUYECKUX CPEICTB 00yUEHHUS CIeIyeT YUUThIBATh BpEeMEHHBIE OTpaHNueHu s, Hanaraemble CaHUTAPHBIMU TIPaBUIIAMU U HOPMaMHU
(CanlluH). HenpepsiBHAS IPOIOJDKUTEIIEHOCTD IEMOHCTPAIIMH BHICOMATEPUAIOB Ha TEIICBU3HOHHOM dKpaHe W Ha OOJIBIIIOM dKpaHe C HCIIOIb30BaHUEM
MYyJTBTUMEAMMHOTO TPOEKTOpa HE JI0JDKHA MpeBbIaTh 25 MuH. Takoe ke orpannueHue (He 6onee 25 MHUH) paclpocTpaHsIeTcs Ha HEMpephIBHOE
UCIIOJIb30BaHNE MHTEPAKTUBHOM JIOCKH M Ha HEMIPEPBIBHYIO PabOTy yUaluxcs Ha TIePCOHATLHOM KOMITbIoTepe. Kom4ecTBO YPOKOB ¢ UCTIOB30BAHUEM TaKHX
TEXHUUYECKUX CPEACTB OOYUECHHUsI, KaK TeNIEBU30D, MyJIbTUMEIUITHBINA IPOEKTOP, MHTEPAKTUBHAS I0CKa, TOKYMEHT-KaMepa, He JOJKHO MPEBHIIIATh MIECTH
YPOKOB B HEJIEINI0, a YUCIIO YPOKOB, HAa KOTOPBIX YUEHUKH paObOTAIOT 3a MEPCOHATBHBIM KOMIIBIOTEPOM, — TPEX B HENIEIIO.

O6opynoBaHue kabuHeTa XUMUU

KabuHeT XuMUM JT0JDKEH OBITh 000PYI0BaH CIIeUATbHBIM JEMOHCTPAIMOHHBIM CTOJIOM. 11T 0OecIiedeH sl TydIied BUIUMOCTH JEMOHCTPAIIMOHHBINA CTOJ
PEKOMEHIyeTCSl YCTaHABIIMBATh HA TIOJUYM.

B xaOnHeTax XUMHUH YCTaHABJIMBAIOT IBYXMECTHBIC YICHUYICCKHUE JTAOOPATOPHBIC CTOJIBI C MIOJBOIKON JICKTPOIHEPTHH. Y USHUIECKUE CTOJIBI JIOJDKHBI UMETh
MOKPBITUE, YCTOMYUBOE K IEHCTBUIO arpPECCUBHBIX XUMUYECKUX BEIECTB, U 3alIUTHBIC OOPTUKH 110 HAPYKHOMY Kpato. KaOuHEeThl XuMuu 000pyayIoT
BBITSDKHBIMH ITKa(aMu, paciioioKeHHBIMU Y HApYKHOU CTEHBI BO3JI€ CTOJIA yUuTels. J[J1s IpoBeACHUS JTaOOPaTOPHBIX OIMBITOB MCIIOIB3YIOT TOJBKO MUHH-
CIIUPTOBKH.



VY4eOHble TOCKH JOKHBI OBITh U3TOTOBJIEHBI U3 MAaTEPUAIIOB, UMEIOIINX BBICOKYIO aAr€3MI0 K MaTepuallaM, UCIOIb3yEMbIM IS IIMCbMa, XOPOILIO OYUINATHCS
BJIQYKHOU TYOKOH, OBITh H3HOCOCTOMKMMHU, HIMETh TEMHO-3€JIEHBII LIBET M aHTHOJIMKOBOE MOKPHITHE. Y4eOHBIE JOCKH 000PYAYIOT COPUTAMU, KOTOPBIE JOIKHBI
IIPUKPEIUIATHCS K cTeHe Ha 0,3 M BbllIe BEPXHETO Kpast JOCKHU U BBICTYNATh Biepén Ha paccrossHue 0,6 M.

TeneBU30pHI yCTAaHABIMBAIOT HA CHENUANIBHBIX TyMOax Ha BeicoTe 1,0—1,3 M oT mouna. I[Ipu npocMoTpe Tenenepeaay 3puTesIbCKUe MeCTa TOJIKHbI
pacrosaraTbCsi Ha pacCTOSHUM HE MEHEe 2 M OT DKpaHa JI0 IJ1a3, yJalluxcsl.

J111 MaKCUMaIbHOTO MCIIOB30BaHMS JHEBHOTO CBETA M PABHOMEPHOI'O OCBEUICHHUS y4eOHBIX IIOMEIICHHUH HE CIEeIyeT pa3MellaTh Ha MOIOKOHHUKAX
IIMPOKOJIMCTHBIE PACTEHUS, CHUKAIOLIME YPOBEHb €CTECTBEHHOI'O OCBEIEHUs. BbicoTa pacTeHuit He JoKHA MpeBblaTh 15 cM (0T mogokoHHUKa). PacTtenus
1enecoo0pa3Ho pa3MelaTh B IEPEHOCHBIX IBETOYHMIIAX BHICOTONH 65—70 ¢M WJIM OJBECHBIX KAIIIIO B MPOCTEHKAX MEX/1Y OKHAMH.

Jlnis otaenku yueOHbIX MOMELIEHUH UCTIONb3YIOT MaTepUaibl U KPACKH, CO3/1A0IIIE MATOBYIO IOBEPXHOCTh. J[/1sl CTEH yueOHbIX IIOMEIEHUH ciaenyer
UCIIONIb30BATh CBETIIbIE TOHA JKENTOr0, OEKEBOr0, PO30BOT0, 3€J1EHOr0, FOIy0O0ro IIBETOB; /IS ABEPE, OKOHHBIX paM — O€JIblil I[BET.

KabuHer XuMuM JOHKEH ObITh OCHAIIEH XOJIOAHBIM U FOPSYUM BOJIOCHAOKEHHEM U KaHAJIU3alHEH.

B xaOunere xumuu 00s3aTeabHO JOJKHA OBITH alTe4Ka, COCTaB KOTOPOM YTBEPKIA€TCsl MECTHBIMU OpPTaHaMU YIIPaBJIEHUs B COOTBETCTBYIOIIMMHU
HOPMAaTUBHBIMH JOKYMEHTaMHU.

KonTposbHo-usMepuTeabHble MaTepuajibl Ha 2021-2022 yuyeOHbIii roJ 10 XMMHH B 9 Ki1acce

Jara \ Ne ypoka \ Buna pa6otsi \ Hcerounuk KUM
XuMnueckue peakunu B pacrpopax (10 u)

13 [Tpaktuyeckas padora Ne 1. Peenue Xumus. 9 kiacc: yueb. s obmeodpaszosat. opranuzanuii / O.C.
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME Ia6puensa, U.I'. Octpoymos, C.A. CnaakoB. — 2 —¢ u3a. — M.
«OJIEKTPOJINTUYECKAS] TUCCOLTALIMSIY. ITpoceenenue, 2021. Ctp. 52

15 Kontponbnas padora Ne 1 mo teme «Xumudeckue Xumusi. TIpoBepounbsie U KOHTposibHBIE paboThl. 9 kimace. / O.C.
peakLy B pacTBOpax dJIEKTPOJIUTOBY. ["abpuensn, I'.I". JIsicoBa. — M.: [IpocBemmenue, 2021. Ctp. 154

HemeTtanbl n ux coequHeHus (25 4)

19 [TpakTtuyeckas padora Ne 2. MI3yyeHue cBOHCTB Xumus. 9 knacc: yue6. g obmeobpasosar. opranuzanuii / O.C.

COJISTHOU KHCJIOTHI. Ia6puensa, N.I'. Octpoymon, C.A. CnaakoB. — 2 —¢ m3a. — M.:
ITpoceenienue, 2021. Ctp. 72

23 [TpakTiueckast pabora Ne 3. 3ydyeHue cBONCTB Xumus. 9 knacc: yue0. ans oOuieoopaszosar. opranusanuii / O.C.

CEPHOM KUCIIOTHI. I'abpuensn, N.I'. Octpoymos, C.A. CnankoB. — 2 —e u3a. — M.:
IIpocsemenue, 2021. Ctp. 86

26 [Tpaktuyeckas padora Ne 4. [Tonyuyenue ammuaka u | Xumus. 9 kimacce: yued. ans obmeodpaszosat. opranuzanuit / O.C.

W3y4EHUE €T0 CBOMCTB. Ia6puensu, N.I'. Octpoymon, C.A. CnaakoB. — 2 —¢ m3a. — M.:
ITpoceenienue, 2021. Ctp. 94

32 [Tpaktuyeckas padora Ne 5. [Toxydenue Xumus. 9 kiacc: yue6. i obmeobpazosar. opranuzarmii / O.C.

YTJIEKHUCIIOTO Ta3a U U3y4YeHUE €ro CBONCTB. Ia6puensu, N.I'. Octpoymon, C.A. CnaakoB. — 2 —¢ m3a. — M.:
ITpocsemenue, 2021. Ctp. 115




40 Kontponbnas padora Ne 2 mo teme «Hemertamnet 1 | Xumus. [IpoBepounbsie © KOHTpoJibHBIE paboThl. 9 kiacc. / O.C.
WX COCTUHEHUS. I"abpuensa, I'.I'. JIeicoBa. — M.: IIpocsemenne, 2021. Ctp. 163
Metaiibl M MX coequHenusna (16 1)
48 [TpakTuueckas padota Ne 6. )KecTKOCTh BOABI U Xumus. 9 kimace: yue6. mis obmeodpasoar. opranuzaiuii / O.C.
CIIOCOOBI €€ YCTpaHEHUSI. Ia6puensu, N.I'. Octpoymon, C.A. CnaakoB. — 2 —¢ u3a. — M.:
IIpocsemienue, 2021. Ctp. 166
52 [TpakTudeckas padora No7. Pemenue Xumus. 9 knacc: yueb. s obmeobpa3osar. opranuzamnuii / O.C.
AKCTIIEPUMEHTAIBHBIX 3a7a4a 1o Teme «Metamely. | ['abpuensn, U.I'. OctpoymoB, C.A. CnankoB. — 2 —¢ u3a. — M.:
ITpoceenienue, 2021. Ctp. 177
57 Kontpoinbnas padora Ne 3 mo teme «MeTaubiy. Xumus. [IpoBepounbie u KOHTposibHBIE paboThl. 9 kimace. / O.C.
["abpuensn, I'.I". JIsicoBa. — M.: [Ipocsemenue, 2021. Ctp. 171
O0001meHNE 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IoaroroBka k OCHOBHOMY rocyaapctBeHHoMy 3k3ameny (OI'J) (7 1)
65 KonTponbnas pabota Ne 4 (uTorosas 1o Kypcy Xumus. IIpoBepounbie U KOHTposbHBIE paboTel. 9 kiace. / O.C.

OCHOBHOI1 IIKOJIBI).

I"a6puensu, [.I'. JIeicoBa. — M.: IIpocemenne, 2021. Ctp. 180







		2024-01-22T10:49:28+0700
	Ямилов Юрий Юрьевич




