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IHOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMma mo XuMmMuM a8 oOydamomuxcs 8 W 9 KIaccoB COCTaBleHAa Ha OCHOBE
TpeboBanuii K pe3ynbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOT'O 0OIIEro
oOpa3oBaHus, MpeacTaBieHHbIX B deaepanbHOM TroCylapcTBEHHOM 00pa3oBaTeIbHOM CTaHAApTE
OCHOBHOT'O 00IIET0 00pa3oBaHUs, C YIETOM pacTpeIeIEHHBIX 0 KJIaccaM MPOBEPSIEMBIX TpeOOBaHUM
K pe3yJbTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO 00ILIEro 00pa3oBaHUs U
AJIIEMEHTOB COJIEpKaHusl, IPEICTABICHHBIX B YHUBEPCAIbHOM KOJIU(UKATOPE MO0 XUMHHU, a TaKXkKe Ha
ocHoBe [IpuMepHOIl mporpamMmbl BOCTIMTaHHS OOYYAIOMIMXCS TPH TOJYYEHHH OCHOBHOTO OOIIETO
oOpazoBanusi u c¢ yuérom KoHuenuuum mpenofaBaHusi ydeOHoro mnpeamera «XUMHS» B
oOpa3oBaTeNbHBIX  opranmsanusx  Poccuwiickoit ~ denepanuu,  pealM3ylOIUX  OCHOBHBIC
o0meobpazoBaTenbHbIe TporpamMmel (yTB. Pemennem Komnerun Munnpocsemennst Poccuu, mpoTokos
or 03.12.2019 N [IK-4BH).

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMU S

Bxman ydueOHOoro mpeamera «XuMHUS» B JOCTHKCHHE €I OCHOBHOTO 0OIIEro oOpa3oBaHUs
0OyCIIOBJIEH BO MHOTOM 3Ha4Y€HHUEM XHMHUYECKOW HAayKd B MO3HAHWU 3aKOHOB MPHUPOJABI, B Pa3BUTUU
MIPOU3BOUTEIILHBIX CHJI OOIIECTBA M CO3JJAHIH HOBOW 0a3bl MAaTEPHAIILHOW KYIbTYPHI.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK pacHpOCTpaHuiIa CBOE BIMSHUE HA BCe 00nacTu
YEJIOBEUECKOr0 CYIIECTBOBAHMS, 3a/1ajla HOBOE BUACHUE MHpPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM KU3HH O0IIECTBA: 3HAHHE XUMUU CIIY)KHUT OCHOBOM ISt
(GOpMUPOBAaHHUS MHPOBO33PECHHSI UYEIOBEKA, €ro MPEICTaBICHUH O MaTepUAIbHOM EIMHCTBE MHpA;
BaYKHYIO POJIb UTPAIOT (POpMHUpyEMble XUMUEH MPeICTaBICHHs O B3aUMONPEBPAIICHUAX SHEPTUU U 00
ABOJTIOIIMU BEIIECTB B MPUPOJIC; COBPEMEHHAs XMMUs HaIlpaBjieHa Ha PEIICHHUE TJI00ANTBHBIX MPOOIeM
YCTOMUMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, HHEPIETUUECKOM, MUIIEBOM M 3KOJIOTHMYECKOM
0€30I1aCHOCTH, TIPOOJIEM 3JPaBOOXPAHECHHSI.

B ycnoBusix Bo3pacTaroiiero 3Ha4eHus XUMUU B )KU3HH OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XUMHYECKOTO 00pa3oBaHus. B TutaHe conpanu3amnuy OHO SBIISICTCS OJTHUM U3 YCIOBUH (POPMUPOBAHUS
MHTEJUIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XUMUYCCKUE 3HAHUST HEOOXOIUMBI JIJISl TPHOOPETEHUS OOIICKYILTYPHOTO
YPOBHSI, MO3BOJIIIOUIETO YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO YYacTBOBaTb B
MHOT000pa3HON >KM3HU OOIIEeCTBa, ISl OCO3HAHMSI BAXHOCTH PA3yMHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U 3I0POBBIO JPYIUX, K OKPYXaloIlIel MPUPOIHON cpelie, AJisi TPaMOTHOTO MOBEICHUS MpU
WCIIOJIH30BAHUU PA3TUYHBIX MATEPHAIOB U XUMHYECKUX BEIIECTB B TOBCETHEBHOM JKU3HHU.

XuMudeckoe 00pa3oBaHHE B OCHOBHOM IIKOJE SIBIsIETCS Oa30BBIM MO OTHOIIEHUIO K CHCTEME
o0uiero xumuueckoro oOpa3oBaHus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peaiu3yeT
mpucylue oOleMy XUMHUYECKOMY OOpa30oBaHUIO KIIIOYEBBIE I[EHHOCTH, KOTOPBIE OTPaKaroT
rocyAapCTBEHHBIC, OOIIECTBCHHBIC U MHIUBUAYaJIbHBIC MOTPEOHOCTU. DTUM OMPEEIAETCS CYITHOCTh
o011ei cTpareruu 00y4eHHs, BOCTIUTAHUS U Pa3BUTHS 00YJArOMIMXCS CPEICTBAMHU YIEOHOTO IIpeaMeTa
«XHUMUA».

N3yuenne mnpenmera: 1) cHnocoOCTBYeT peanu3alid BO3MOXKHOCTEH JUIS CaMOpPa3BUTUS H
(dhopMHUpOBaHUS KYIbTYPhI JIMYHOCTH, €€ 001IeH U (HyHKIIMOHATBLHON I'PaMOTHOCTH; 2) BHOCHUT BKJIaJ B
(hopMUPOBaHKE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSITEILHOM
y4eOHOM N1eATeIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEJOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak
B TIOBCEHEBHOM XM3HH, TaK M B MPO(PECCUOHATBHON AEATETBbHOCTH; 3) 3HAKOMHT CO CHELU(pUKON
Hay4YHOI'O MBIIJICHHUS, 3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa HA €MHCTBO MPUPOJBI U YEIIOBEKA,
SIBIIIETCS. OTBETCTBEHHBIM 3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOJIPOCTKOB;
4) crmocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOINCHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJILHUKOB.
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Ha3panuble HampaBieHuss B OOyYE€HHHM XUMHUHU OO€CNEUUBAIOTCA CHELM(PUKON COAepKaHUS
mpeaMeTa, KOTOPBIN SIBISeTCS MeAarornyecky alaiTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XUMUU
Ha ONPEAECTEHHOM dTane €€ pa3BUTHS.

Kypc XxumMum OCHOBHOW MIKOJBl OpPUEHTHUPOBAH HA OCBOEHHE OOy4YaAIONUMHUCS  OCHOB
HEOPraHMYECKOM XUMUU U HEKOTOPBIX MOHATHH M CBEJICHUN 00 OTIEIBHBIX 00BEKTaX OPraHHUYECKOMN
XUMUHU.

CrpykTypa coaepkaHus TmpeameTa cHOpMHUpOBaHA Ha OCHOBE CHCTEMHOTO TIOJIX0/a K €ro
n3yuyeHuto. CopepkaHue CKIAAbIBACTCS U3 CUCTEMBI MOHSATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTeMBbl MOHSTHH O XUMHYecKON peakiuu. O0e 3TH CHCTEMbl CTPYKTYPHO OpraHH30BaHBI IO
MPUHIUITY [IOCJIEI0BATEILHOTO Pa3BUTHs 3HAHUN HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN Pa3HOIO
YPOBHSI:  aTOMHO-MOJIEKYJISIDHOTO  yY€HHS KaK OCHOBBI BCErO  €CTECTBO3HAHUS, YpPOBHS
Ilepnonnueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH, YUEHHsI O CTPOCHUH aTOMa
U XUMHUYECKOW CBSI3M, MPEJCTABICHUN 00 AIEKTPOIUTUYECKON AMCCOIUAIMK BEUIECTB B PacTBOpPAX.
TeopeTnueckue 3HAHUS pacCcMaTPUBAIOTCS HA OCHOBE AMIIUPUYECKU TMOJTYYEHHBIX M OCMBICICHHBIX
(GakToOB, pa3BUBAIOTCA IOCJIENOBATEIbHO OT OJIHOTO YPOBHS K JPYrOoMY, BBIMOMHSS (QYHKIIMU
OOBSICHEHUS] U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO PUMEHEHUS U
MOJIY4EHUS] U3Yy4aeMbIX BEILIECTB.

Takas opraHuzanus COACpXKAHUS Kypca CIOCOOCTBYeT TPEACTABICHHIO  XUMHUYECKOM
COCTABJISIIOLEH HAydyHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM mnpuponabl. Tem cambiM
obecrieynBaeTcss BO3MOXKHOCTH (POPMHUpPOBAHUS Y OOYyYArONIMXCS IIEHHOCTHOTO OTHOIICHHS K
Hay4HOMY 3HAHMIO U METO/aM NO3HaHUs B Hayke. BaxHO Tak)ke 3aMETUTh, YTO OCBOEHHUE COAECPKAHUS
Kypca MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3YyYEHHBIX KypcoB: «OKpYyXKaloluid MHPY,
«buonorus. 5—7 xnacce» u «PusnKa. 7 Kiacey.

HEJIM U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUSD»

K HampaBneHHIO NEpBOCTENIEHHOM 3HAYMMOCTH INPU peajau3alud 00pa3oBaTelIbHbIX (QYHKUIUH
npeaMeTa «XUMUs» TPAAUIUOHHO OTHOCSAT (pOpMHUpOBAaHUE 3HAHWN OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSA, NPAKTUYECKON AEATENbHOCTH YEJIOBEKAa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJIBTYphl. 3ajada IpeAMeTa COCTOMT B (OPMHUPOBAHUH CHCTEMBI
XMUMUYECKMX 3HAHUH — Ba)KHEMIIMX (PAKTOB, NOHATHH, 3aKOHOB U TEOPETHUECKUX IOJIOKEHUH,
JTOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, s3blKa HAyKW, 3HAHUK O HayYHBIX METOAax
U3y4eHMs BEIECTB M XMMUYECKHMX pEakLui, a Takke B (OPMHUPOBAHUM M PAa3BUTUU YMEHHUH U
CIOCOOOB JI€ATENbHOCTH, CBA3aHHBIX C IUIAHUPOBAHUEM, HA0JIIO/IEHUEM U NIPOBEICHUEM XUMHUYECKOTIO
HKCHEPUMEHTa, COOIIOJEHUEM INpaBuil 0€30IacHOro0 OOpalleHHs C BELIECTBAMU B IIOBCEAHEBHOI
KU3HU.

Hapsany ¢ atum nenu n3ydeHus npeameTa B IPOrpaMMe yTOUYHEHBI M CKOPPEKTHPOBAHBI ¢ YUYETOM
HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOTO 00Iero odpaszoBanus. CerogHs B 00pa3oBaHHH 0CO00
3HaYMMOIl MNpHU3HAETCS HANpaBIEHHOCTh OOYYEHUS Ha pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH,
¢dopmupoBaHre €€ MHTEIUICKTa U 001IeH KyabTypbl. OOydeHHne YMEHHUIO YYUTHCS M IPOIOJDKATH CBOE
00pa30BaHUE CAaMOCTOSATEIBHO CTAHOBUTCS OJTHON M3 BaKHEHIINX (PYHKLUH y4eOHBIX ITPEIMETOB.

B cBsi31 ¢ 3THM IIpU M3YyYEHHUH MpeIMeTa B OCHOBHOM IIKOJIE TOMUHUPYIOIEE 3HAaUeHUE TIPHOOPEITH
TaKHe LU, KaK:

¢opMHpOBaHHE HWHTEIUIEKTYyaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELIEHHH, CIIOCOOHON aganTUpoBaThcs K OBICTPO
MEHSIOIUMCS YCIIOBHSAM KU3HU;

HANpaBJI€HHOCTh OOYYEHHUS Ha CHUCTEMaTHMYeCKOe MNPUOOILICHHE YYaIMXCsl K CaMOCTOSITEIbHOMN
II03HABATEIBHOM JI€ATEIIBHOCTH, HAYYHBIM METOJaM II03HaHUs, (OPMHUPYIOUIUM MOTHBALUIO U
pa3BUTHE CIOCOOHOCTEH K XUMHH;

o0ecrieyeHue ycIOBUH, CIOCOOCTBYIOLIMX MPHOOPETEHNIO 00YYaIOLUIMMHUCS OMbITa Pa3HOOOPA3HOM
NESATEIbHOCTH, II03HAHHWA W CaMOIIO3HAHMS, KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIUX YHUBEPCAIbHOE 3HAUYCHUE JJIS PA3JIMYHBIX BUJIOB IEATEIbHOCTH;
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dbopMupoBaHUEe YMEHHMH OOBSCHATH U OLICHUBATH SIBICHHUS OKPYXKAIOLUIETO MHUpPAa Ha OCHOBAHUU
3HaHUH U OMBITA, MOTYYEHHBIX IPU U3YUCHUU XUMUH;

dopMupoBaHue y O0O0yYarOmIMXCS T'YMAaHUCTHYECKMX OTHOIICHWH, NOHMMaHUS  LEHHOCTH
XMUMHUYECKHX 3HAHUH NI BBIPAOOTKH SKOJIOTUYECKHU 11€1€CO00pa3HOro MOBeIeHUs B OBITY M TPYIOBOM
NESATEIBHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOLIEH IPUPOIHOMN CPEIbl;

pa3BUTHE MOTHBALIMU K 00Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA OCHOBE
YCBOEHHS OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mHpodmis u
HAMPaBIEHHOCTH JAIbHEHIIIETO O0YUCHHUS.

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA

8 kmace

IlepBoHayajibHBIC XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponp xumuu B Ku3HM uesioBeka. Tena u BemiecTtBa. PU3MYECKUE CBOMCTBA
BELIECTB. ArperatHoe coctosiHue BeulecTB. [loHsiTHE O MeTojax MO3HAHHUA B XUMHHM. XHUMHSA B
cucreMe Hayk. YucTble BemecTBa U cMecu. CriocoObl pa3jieneHus: cMecel.

ATOoMBI U MOJEKyNbl. XUMHYECKHE 31eMeHThl. CUMBOJIbI XUMHUYECKUX 3jeMeHTOB. I[IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumunyeckas popmyna. BaneHTHOCTP aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BeniecTB. OTHOcHTENbHAsE aTOMHass Macca. OTHOCHUTENbHAsE MOJIEKYJIsIpHas macca. MaccoBas 10Jid
XUMHUYECKOT'0 AJIEMEHTA B COEJUHEHHH.

DU3nYecKue U XUMUYECKUE SIBICHMSI. XUMUYECKas Peakuuss U €€ NMPU3HAKU. 3aKOH COXpPaHEHUS
Macchl BelECTB. XHUMHUYecKue ypaBHeHUs. Kiaccudukanuss XMMHUYECKUX peakuuil (COeIUHEHUs,
pas3ioKeHus, 3aMeLIeHNs], OOMEHa).

XUMUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCynoi, ¢ mnpaBuigamMu palbOThl B
nabopaTopu U npuéMaMu oOpalleHus ¢ JabopaTOpHBIM 00OPYIOBaHMEM; H3y4CHHE U OIHCaHUE
¢u3NyecKUx CBOWCTB 00pa3lloB HEOPTaHWYECKUX BEILIECTB; HaOJI0JIeHHEe (PU3NYecKuX (TUIaBlieHUE
BOCKa, TassHME JIbJIa, PACTUPAHUE caxapa B CTYIKE, KMIIEHHWE M KOHIEHCAIMs BOAbI) U XMMHUECKHUX
(ropeHue cBeuH, MPOKAIWBAHUE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBUE Meja C KUCJIOTOH) SIBJICHUH,
HAOJIOZIeHWe M OIMCAHHWE TPU3HAKOB MPOTEKAHUS XUMHUECKUX peakuui (paszjokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI C XJopuaoM Oapusi, pasznoxenue ruapokcuaa meau(ll) mpu
HarpeBaHMH, B3aUMOJeHcTBUe kene3a ¢ pactBopoM conu meau(Il)); usydenue cnoco6oB pasjeneHus
cMeceld (C TIOMOIIBIO MarHuTa, (UIBTPOBAHHE, BBITAPUBAHHME, MUCTUIUIAIMUSA, XpoMartorpadus),
MIPOBE/ICHNE OYMCTKU MOBAPEHHOM COJIM; HAOJIOACHUE M OMHMCAaHUE PE3yJIbTATOB MPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl; CO3/IaHNe MOJIeIel MOJIEKYI (I1apOCTEPKHEBBIX).

Ba:xueiinue npeacraBuTe/ M HEOPraHMYECKMX BeleCTB

Boznyx — cmech razos. CocraB Bozayxa. Kuciaopol — 3J€MEHT M NpPOCTOE  BEIIECTBO.
Haxoxxaenue kucimopojga B Npupoje, (pu3HMueckue W XUMHUYECKHE CBOMCTBA (pEaKkIMU TOPEHHS).
Oxcupnpl.  Ilpumenenune kucimopona. CrocoObl MOMy4eHHs KHUCIOpoAa B JiabopaTopuu U
npomblieHHOoCTH. KpyroBopor kucioposna B mpupone. O30H — amioTponHas Moaudukanus
KHCJIOPOJIA.

TennoBoii 3¢ pexT xumMuyeckoi peakluu, TEPMOXUMHUUECKUE YPABHEHUS, 9K30- U SHJOTEPMUYECKHE
peakuuu. ToOIUIMBO: Yroib M MeTaH. 3arps3HEHHE BO3AyXa, yCHUJIEHHE MapHUKOBoro s¢dexra,
pa3pyllIeHre 030HOBOTO CJI0s.

Bogopon — snemenT u mpocrtoe BemecTBo. Haxoxxnenue Bojopona B mpupojae, Guznyeckue u
XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI moyueHust. Kuciaotst u conu.

KonudecTtBo BemectBa. Mosb. Momspaas Macca. 3akoH ABoraapo. MomspHblii 00BEM Ta30B.
PacuéThl 10 XMMUYECKUM YPABHEHUSAM.

®duznueckue cBorcTBa BoAbl. Bona kak pactBoputens. PacTBopel. HacklllieHHbIE 1 HEHACHIIIICHHBIE
pacTBophl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi 1011 BEIIECTBA B pacTBOpe. XHUMHUYECKUE
cBoiicTBa BoJibl. OcHOBaHuUsA. Poap pacTBOpOB B MPHUPOAE U B KU3HM 4YesioBeKa. KpyroBopoT BojbI B
pupojie. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.
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Knaccudukanmst  HEOpPraHWYECKMX  COCIUHEHUH. OKcHUIEL Knaccudukamus  okcumos:
coneoOpa3yroniue (OCHOBHBIE, KHCIOTHBIC, aM(oOTepHble) U HecoleoOpasyromue. HomeHkmarypa
OKCHUJOB (MEXIyHapoaHas W TpuBHANbHasA). DU3NUECKHE U XHUMHYECKHE CBONCTBA OKCHJIOB.
Ilosrydenue okcuaos.

OcHoBanus. Kiaccudukanusi ocHOBaHUM: MIEIOYM U HEPACTBOpHMBIC OCHOBaHUs. HoMeHkmatypa
OCHOBaHUH (MeXAyHapoiHass M TpuBUaIbHasA). du3nueckue U XUMHMUYECKHE CBOICTBA OCHOBAHMM.
[Tonyuyenne ocHOBaHMIA.

Kucnotel. Knaccudukamus kuciaor. HomeHkmarypa KuciaoT (MeXAyHapoOAHAas W TPUBUAIBHAS).
Ou3nYeCcKre U XMMUYECKUe CBOMCTBa KUCIOT. P aktuBHOcTH MeTasuioB H. H. bekerosa. [Tonyuenue
KHCIIOT.

Comu. Homenknatypa coineil (MexayHapoaHas W TpuBHUaibHas). Dusmdyeckue u XUMHUYECKHE
cBoricTBa conel. [lonmyyeHnue cosei.

['eneTnyeckas CBA3b MEXAY KlacCaMU HEOPraHUYECKUX COCTUHEHUM.

XUMHUECKUN DKCIIEPUMEHT: KauyeCTBEHHOE ONpENIETICHUE COJEpKaHUs KHUCIOpOJa B BO3AYXE;
MoJlyueHue, coOupaHue, paclo3HaBaHUE M M3y4YEHHE CBOMCTB  KUCJIOpOJa; HaOI0JIeHuE
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS W TMPEKPAILIEHUS TOPECHHS
(moxapa); 03HaAKOMJIEHHE C O0pa3llaMH OKCHUIOB M OIMCaHHE MX CBOICTB; MOJy4deHHE, coOupaHHe,
pacro3HaBaHUE M U3YYEHHE CBOMCTB BOJOpoja (FOpeHHe); B3aMMOJEHUCTBHE BOJOPO/A C OKCHIAOM
Menu(ll) (BO3MOXHO HCMOJB30BaHWE BHJIEOMATEpUAIOB), HAOMIOACHUE OOpa3IOB  BEIIECTB
KOJTMYEeCTBOM | MOJb; UCCIeOBaHUE OCOOEHHOCTEH pAaCTBOPEHMsSI BEUIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO; IMPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOW [JO0JIEW PacTBOPEHHOTO
BEILIECTBA; B3aUMOJCHCTBUE BOJABI C METAJUIaMU (HATPUEM U KajibI[MeM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); OIpeeJIeHHEe pPACTBOPOB KHCIOT W IIeNoYed C TMOMOIIBI0 HWHANKATOPOB;
HCCIIeIOBaHUE O00pa3IoB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;, HAONIOJCHUE W3MEHEHUS
OKpaCKH MHJIMKATOPOB B PACTBOpAX KUCIIOT U LIeJIoUeii; u3ydenue B3aumosencteus okcuaa meau(ll) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C METaJIaMH, peaKuil HeUTpaau3aluy; MOJyYCHHE
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOIO METajla JPYTMM M3 pacTBOpa COJM; PEIICHUE
AKCTIIEPUMEHTAIIBHBIX 33724 10 TeMe «BakHeime Kiracchl HEOPraHUIECKUX COCTMHEHUI.

IMepuoanveckuii 3axkon u Ilepumoamyeckas cucrema xumuyeckux yiementos JI. M.
MengeneeBa. CrpoeHne aroMoB. XuMuyeckasi CBs3b. (OKHCIUTEJbHO-BOCCTAHOBUTEIbHBIE
peakiun

[lepBpie MOMBITKH KIACCH(PUKAIUU XHUMHYECKHX JJIEMEHTOB. [loHATHE O Tpynmax CXOJHBIX
AIIEMEHTOB (ILEJIOYHbIE W IIENOYHO3EMENIbHbIE METaJUIbl, TaJOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCUJIBI M TUAPOKCH/IBL.

Ilepuonuuecknii 3akoH. Ilepuonnyeckas cucrema xumudeckux snemeHTtoB J[. M. Menaeneena.
Kopotkonepuoanast u mimuHHONIEpHOAHAs Gopmbl [leprogudeckoll CHCTEMBI XUMHYECKUX AJIEMEHTOB
H. . MenpneneeBa. Ilepuoasl u rpynmbl. PU3HYECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB
MEepPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHbIX saep. HM3otombl. OnekTpoHsl. CTpoeHHE >SIEKTPOHHBIX
o0oJtouek aTromMoB mepBbix 20 xumudeckux 3meMeHnToB [lepuoanaeckoii cuctemsl [[. 1. Menneneena.
XapakTepuCcTHUKa XUMHUYECKOr0 3JIEMEHTa Mo ero mnojoxenuto B llepuogmueckoit cucreme J[. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XUMHUYECKHUX DJIEMEHTOB, METAUNIMYECKUX |
HEMETAJUTMYECKUX CBOMCTB IO TpynmaM U mnepuojaM. 3HaueHue I[lepuomnyeckoro 3akoHa |
[lepponnueckoil cHCTEMBbl XUMHUYECKMX OJJIEMEHTOB I pa3BUTHS Hayku M npaktuku. [ .
MenneneeB — y4EHbBIN U TPakKAaHUH.

Xumnueckasi cBaA3b. KoBaneHTHas (MOJSIpHAsE U HEMOJISIPHAsA) CBA3b. DJIEKTPOOTPHUIIATEIBHOCTH
XUMHUYECKUX AJIeMeHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Iporecchl OKHUCIEHHS W
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBHUTEIIH.

XUMUYECKUH  OKCIIEPUMEHT: H3y4eHHe OO0pas3loB BEHIECTB METANIOB W  HEMETaJlIOB;
B3aUMOJICHCTBHE THIPOKCHIA ITMHKA C pacTBOpaMU KHCIOT U IIEJIOYEH; MPOBEICHHUE OIBITOB,
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WUTIOCTPUPYIOIIMX IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuid (TOpeHHe, peaknuu
Pa3NIoKEeHUS, COSMHEHHS ).

MexnpeaMeTHbIE CBA3H

Peanmu3zanys MeXIpeaMETHBIX CBs3€H NpPH M3YYEHHH XMMHU B 8 KJIACCE OCYIIECTBISIETCS Yepes3
UCTIONIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TIOHATHH, TaK M TIOHATHH, SBISIOIIUXCS
CUCTCMHBIMH JJI1 OTACJIbHBIX NPCAMETOB CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO6mme ecTecTBEHHO-HAYYHbBIC TIOHATHS: HAYIHBINA (haKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHATN3, CHHTE3,
KJIacCU(HKALUS, TEPHOJANIHOCTD, HAOIIOJICHNE, IKCIIEPUMEHT, MOJICTUPOBAaHNE, H3MEPEHHUE, MOJIEIb,
SIBJICHUE.

®dusuka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, HIEKTPUUECKUHA 3apsj, BEIIeCTBO, TENIO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, ras,
(bu3nuecKre BETNYMHBI, €UHUIIBI H3MEPEHUs, KOCMOC, TUTAHETHI, 3BE3/161, COJHIIE.

buonorus: hoTocunrtes, nprxanue, ouocdepa.

I'eorpadust: armocdepa, ruapocdepa, MuUHEpaibl, TOPHBIE IOPOABI, IOJIE3HbIE HMCKOMaeMbIe,
TOIUTMBO, BOJAHBIE PECYPCHL.

IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/I3yT~I€HI/IC XUMHM B 8 Kiacce HalpaBJICHO Ha AOOCTHUXXCHUC O6y‘-IaIOHII/IMI/IC${ JIMYHOCTHBIX,
MCTAINIPCAMETHBIX U IPEAMETHLIX PE3YJIbTATOB OCBOCHU yqe6H0ro npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS MPOrpaMMbl OCHOBHOI'O OOIIEro 0O0pa3oBaHUs JOCTUralOTCs B
XoJie OOy4YeHHs XMMHHM B €IMHCTBE Y4eOHON M BOCIUTATENBbHON JesiTenbHOCTH OpraHuzanuud B
COOTBETCTBUU C TPAAULMOHHBIMA DPOCCUHUCKMMHU COLMOKYJIBTYPHBIMH WM JyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTAMHM, TPHUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMHU IMOBEACHHUS M  CIIOCOOCTBYIOT
npoleccaM CaMOIO3HAHMS, CAMOPA3BUTHS M COLIMATIM3AIMU 00YYarOIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKaT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

ITaTproTH4ecKOro BOCIMTAHUSA

1) HEHHOCTHOIO OTHOIICHUS K OTCYSCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HACJIeINI0, TIOHMMAaHMs 3HAYeHMS XHMHUYECKOH HayKd B JKU3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIA/JE€Th JOCTOBEPHOW HMH(OpManueil o MNEepeAoBbIX IOCTUKEHUSAX U  OTKPBITUAX
MHUPOBOW M OTE€UECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpA U
00111eCTBA;

I'paxaaHCcKOro BOCIMTAHUA

2) MPENICTABICHUS O COLMATBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJUICKTUBE,
KOMMYHHKATHUBHOH KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-HCCIIEI0BATENbCKOM,
TBOPYECKOH M IPYruX BUAAX AESITEIbHOCTH; FTOTOBHOCTU K pa3HOOOPa3HON COBMECTHON JEATEIBHOCTH
IPYU BBIOJHEHUN Y4EOHBIX, IMO3HABATENbHBIX 3a/1ad, BBITOJHEHHUM XUMHYECKHUX SKCIEPHUMEHTOB,
CO3/1aHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIY B MPOLIECCE ITOM
yueOHOI N1eATeIbHOCTH; TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHWE M IOCTYNKH CBOMX TOBAapHIICH C
MTO3ULMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEACTBUN IIOCTYIIKOB;

ILleHHOCTH HAYYHOI0 NO3HAHUSA

3) MHUPOBO33PEHYECKUX IPEACTABICHUI O BEIIECTBE W XMMHUYECKOH PEaKIMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTaBIIOIIMX OCHOBY Ul IIOHMMAaHMs CYLIHOCTH
Hay4YHOH KapTUHBI MHUpA; IPEACTaBICHUII 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs NPHUPOJBI,
B3aMMOCBA35X YEJIOBEKA C IIPUPOJHOMN CPENO, O POJIM XUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) To3HAaBaTEIbHBIX MOTHBOB, HAIIPABICHHBIX Ha IIOJYYCHHE HOBBIX 3HAHUH 10 XHUMHH,
HEOOXOAUMBIX JUIsl 0OBsICHEHHSI HAOII01aeMBIX MTPOLIECCOB U SBIICHHIA;

5) mno3HaBaTenbHOW, WH()OPMALMOHHOW M YUTATEIBCKOW KYJIBTYPhl, B TOM 4YHCJIC HAaBBIKOB
CaMOCTOSITENIFHOW PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPATypoOil, JOCTYIHBIMHU
TEXHUYECKMMHU CPEACTBaMHU MH()OPMALIMOHHBIX TEXHOJIOTHIL;
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6) uHTepeca K OOYYCHHIO W IMO3HAHMIO, JIFOOO3HATEIBHOCTH, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000Opa3oBaHUI0, TPOEKTHOM U HCCIENOBATENBCKONW JIEITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00yUYEHUS B ajbHEMIIEM;

®opMHupoOBaHNs KYJIbTYPbI 310pPOBbSI

7) OCO3HaHUsI IEHHOCTH YXM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha
3JI0OPOBBIIl 00pa3 >KU3HU, OCO3HAHUS TOCJIEICTBUNA U HEMPUATHS BPEAHBIX MPHUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEeHHsI), HEOOXOJUMOCTH COOJIOJCHUS TIPaBHJI OE30MACHOCTH IIPH
oOpallleHny ¢ XUMUYECKUMH BEIIeCTBAMU B OBITY U peaTbHOMN KU3HH,

Tpynosoro BocnuTanusi

8) uHTepeca K MPaKTUYSCKOMY U3YUCHUIO TIPO(eCcCHil U Tpya pa3IMyHOro Pojia, YBOKEHHE K TPYAY
U pe3yabTaTaM TPYIOBOH JESITENbHOCTH, B TOM YMCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN
M0 XMMHUH, OCO3HAHHOTO BBIOOPA MHIUBHUYALHOM TPACKTOPUH MPOIOIIKESHHSI 00pa30BaHUs C yI4ETOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEeOHOCTEH;
YCHEmHOW MPOPEeCCUOHATHHON JEATENBHOCTH ¥ Pa3BUTHS HEOOXOJMMBIX YMEHHH; TOTOBHOCTH
aJlanTUPOBaThCA B MpoeccuoHanbHOM cpejie;

IKO0JI0IrMYeCKOro BOCIMTAHNUS

9) 9KOJIOTHYECKH I1€7eCO00Pa3HOro OTHOILICHUS K MPUPOJC KaK HCTOYHHUKY JKU3HH Ha 3emile,
OCHOBE €€ CyYIIeCTBOBAaHHMS, IOHMMAHHS IICHHOCTH 3J0pPOBOrO M 0€30macHOro oOpas3a KH3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS
[IEHHOCTH COOJIIOJIEHUS] TIPAaBHJI OE30TMACHOTO TMOBEACHHUS TPU paboTe C BEIIeCTBAMH, a TaKkKe B
CUTYaIUSIX, YTPOXKAIOLINX 3I0POBBIO U KU3HU JIIOJICH;

10) crmocoOHOCTH MPUMEHSATh 3HAHUS, MOJyYaeMble TMPH M3YYCHUU XUMHH, JUIS PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpY)KAIOIIeW MPUPOJHON CpEeOid, MOBBIIMICHUS YPOBHS 3KOJOTHYECKOW KYIBTYPHI,
OCO3HaHUs TJI00ATBHOTO XapaKTepa SKOJOTHUYECKHX MpoOJIeM M TMyTed WX pEelIeHHUs MOCPEICTBOM
METOJIOB XUMUHU;

11) 9SKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS pPYKOBOJICTBOBATHCS WM B  IO3HABATEIILHOM,
KOMMYHHUKATUBHOW U COLIMATILHON MPAKTHKE.

METAINPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpenMETHBIX Pe3yJabTAaTOB BBIACISIOT 3HAYMMbIC Uil (opMupoBaHUS
MHUPOBO33PEHHUSI OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, NPUHIMI, TUNOTe3a, (akT, cucrema,
MPOIIECC, PKCIIEPUMEHT | Jp.), KOTOPBIC UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MpeaIMeTax
U TO3BOJISIIOT HAa OCHOBE 3HAHWW W3 ITUX MPEIMETOB (POPMHUPOBATH MPEIACTABICHHE O IEIOCTHOU
HAy4YHOW KapTUHE MUpA, U YHUBEpCcaJabHbIe yueOHbIE AeiCTBUS (I03HAaBaTeIbHbIC, KOMMYHUKATHUBHEIE,
peryJsTHBHBIE), KOTOpble o00OecrneynBaloT (OPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEIEHOMY
TJITAHUPOBAHUIO U OCYIICCTBICHUIO YICOHOU JIEATETLHOCTH.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHHUS O0pa30BaTENbHONW MPOTPaMMbI 10 XUMHH OTpakatoT
OBJIAJICHHE YHUBEPCAIbHBIMU I103HABATEIbHBIMU ICHUCTBUSMHU, B TOM UUCIIE:

ba3oBbIMH JIOrMYeCKUMU JeiiCTBUSIMH

1) yMeHHEeM HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS [IPH OCBOSHUH 3HAHHIA: PacCKpbIBAThH
CMBICJI XUMHUYCCKUX HOHSITI/If/'I (BBIHGJISITB nux xapaKTepHHe HpI/I3HaKI/I, yCTaHaBJII/IBaTB B3aUMOCBSA3b
C JIPYrUMHU TOHATHUSIMH), UCIOJIb30BaTh MOHATHS ISl OOBSICHCHHUS OTACIBbHBIX (DAKTOB W SIBICHUM;
BBI6I/IpaTB OCHOBAaHUsA " KpI/ITepI/II/I JJTIA KJIaCCI/I(l)I/IKaL[I/II/I XUMHUYCCKUX BCIICCTB U XHUMHUYCCKUX
peaKIMii; yCTaHABIWBAaTh NMPUYMHHO-CIEJICTBEHHBIE CBS3M MEXKIYy OOBEKTAaMHU HW3YYCHHs; CTPOHUTH
JIOTUYCCKUEC paccymﬂeHI/m (I/IHHyKTI/IBHBIe, HCI[yKTI/IBHBIe, J1(¢] aHaJIOFI/II/I); JCJIaTb BBIBOABI "
3aKJIFOYCHUS

2) yMCHHEM TMPHMEHITH B MPOILECCE IMO3HAHUS TOHITUS (TMPEIMETHBIE M METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HWCIOJIb3YyEeMbIE B XHMHH, MPeoOpa3OBBIBATh IIHPOKO
HpI/IMerleMHC B XHUMHU MOICJIBHBIC HpGILCTaBJIeHI/I}I —_— XI/IMI/ItIeCKI/If/'I 3HAK (CI/IMBOH 3JICM€HT8.),
XxuMHuueckasi GopMysa U ypaBHEHHE XUMHUYECKOW peaklui — MpU PEIICHUH Y4eOHO-T103HABATEIbHBIX
3ajgad, C y‘IéTOM 9TUX MOACIIBHBIX HpeI[CTaBJIeHHfI BBISIBJIATh U XapaKTepI/IBOBaTI) CYIIIGCTBGHHI)IG
MPU3HAKU M3y4aeMbIX 00BEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKIUil; BBISBIATH 00IIUE
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3aKOHOMEPHOCTH, HPUYMHHO-CIIEJICTBEHHBIE CBA3M M IPOTHBOPEYMsS B M3ydaeMbIX Ipoleccax H
ABJICHUSX; NpeJyiaraTb KPUTEPUU Ui BBUIBICHHUS OTUX 3aKOHOMEPHOCTEH U IPOTHUBOPEUMIA;
CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pelieHus yueOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHust, BBIOUpaTh Haubosee MOAXOAAIIMN C YIETOM CAaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPHEB);

Ba3oBbIMH HcCiIe10BaTeILCKUMH JeHCTBUSIMH

3) yMeHHEM HCIOJIb30BaTh MOCTABICHHBIC BOIPOCH! B KAYECTBE MHCTPYMEHTA NO3HAHHMS, A TAKKE B
KauyecTBE OCHOBBI I (DOPMHMpOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIICHUH;

4) npuoOpeTeHHE ONbITa 1O IUIAHUPOBAHMIO, OPraHW3alMM M IPOBEICHUIO YYCHUYECKHX
HKCHEPUMEHTOB: YMEHHE HAOII0JaTh 3a XOAOM IPOLECCa, CaMOCTOATEIbHO IMPOTHO3UPOBATH €ro
pe3ynbTar, (OpMyIUpOBaTh OOOOINEHUS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOIO OIIBITA,
MCCIIEIOBAHUSI, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe;

Padoroii ¢ unopmanuei

5) yMeHueM BBIOMpaTh, aHAIM3UPOBATH M MHTEPIPETHPOBATh MH(DOPMAIHMIO PA3IHYHBIX BHIOB M
dbopM TmpencTaBIEHUs, IOJYy4aeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (HAY4HO-NOMYJIsSIpHAas JUTepaTypa
XMUMHYECKOTO COJIepKaHMs, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHEeTa); KPUTHUECKU OLIEHUBAThH
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

6) yMeHHEM TPUMEHSTHh pa3IMYHbIE METOJBI M 3alpOChl MPH MOKCKEe W 0TOOpe MHpopManuu U
COOTBETCTBYIOUIMX JaHHBIX, HEOOXOIMMBIX ISl BBIOJHEHHUS YYEOHBIX M IO3HABAaTEIbHBIX 3a/ad
ONpEAENEHHOTO0 THWIA; MPUOOPETEHHUE OMNbITa B O0JACTH HCIOJIB30BaHUA HH(OPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIQZ€HHE KYyJIbTYpPOH AaKTHUBHOI'O MCIIOJIB30BAHUS Pa3IUUYHBIX
MIOUCKOBBIX CHCTEM; CAMOCTOSITENIbHO BHIOMPATh ONTHUMAIBHYIO (hOpMy IMpelcTaBIeHUs HH(DOpMaIum
U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, AMarpaMMaMH, OpyrumMu (opmMamu
rpaduKy 1 UX KOMOWHAIUSIMU;

7) yMEHHEM WCIIOJb30BaTh M aHAIM3HPOBATH B Mpolecce Yy4eOHOW U HCCIIeI0BaTEIbCKOU
AESITETLHOCTH HH()OPMAIMIO O BIMSHUU TMPOMBIIIICHHOCTH, CEIbCKOTO XO3MHCTBA M TPAHCIOPTA HA
COCTOSIHUE OKPYXKAOIIEH PUPOTHON Cpeabl;

YHuBepcaabHbBIMM KOMMYHHKATHBHBIMH A€W CTBUSIMHA

8) ymeHmeM 3amaBaTh BOMPOCHI (B XOJ€ AMAiOra W/WId JUCKYCCHH) IO CYIIECTBY OOCYXIaeMOi
TeMBI, (OPMYIHUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHFHO BBIIIOIHEHUS IPEI0KEHHOH 3a/1a4H;

9) mpuoOpeTeHHEe OIbITa MPE3CHTALMH PE3yJIbTATOB BBIIOIHEHHS XUMHUYECKOrO JKCIEPHMEHTA
(;1rabopaTopHOTO OMBITA, Ta00PATOPHOI PabOTHI IO MCCIECIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO Ipoe-
KTa);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IO3HABATEIBHOW U HMCCIICIOBATEIbCKOM
JESITeIbHOCTH MPU PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE ydé€ra OOLIMX MHTEPECOB M COrJia-
COBaHMsI MO3ULINH (00CYKAEHMSI, 0OMEH MHEHHUSMHU, «MO3TOBBIE LITYPMbI», KOOPJIMHAIUS COBMECTHBIX
JefcTBUH, onpeseseHne KpUTepHUEB 10 OLEHKE KaueCTBa BBIIIOJIHEHHOW paboThI U 1Ip.);

YHuBepcanbHBIMH PeryJIITHBHBIMH JAeiiCTBHAIMH

11) yMeHHeM CcaMOCTOSTEIBHO ONpPEICIsITh LEIH ESITeNIbHOCTH, IUIaHHPOBATh, OCYILIECTBIST,
KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIESATEILHOCTh, BRIOMpATh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHs] YYeOHbIX M MO3HABATEJIbHBIX 3a7a4, CAMOCTOATENBHO COCTaBIAThH
WU KOPPEKTUPOBATh MNPEIJIOKECHHBIA AJTOPUTM JCHCTBUU NPU BBINOJHEHUM 33JaHUA C Y4ETOM
MOJy4eHUs] HOBBIX 3HaHUI 00 H3ydaeMbIX OOBEKTaX — BEILIECTBAX M peaKIUsX; OLIEHUBATh
COOTBETCTBHE MMOITYYEHHOT'O pe3ysIbTaTa 3asiBJICHHOMN 1IEJIH;

12) yMeHHEM UCIIONIB30BATh U AHATM3UPOBATh KOHTEKCTHI, MPE/JIaracMbie B YCIIOBUH 3a/IaHHUIA.

HNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpenMeTHBIX pe3ylbTaTOB MO OCBOSHUIO 00S3aTENILHOTO COJEPKaHUs, YCTAaHOBIEHHOTO
JTAHHOM TTPUMEPHON pabodeit mpOorpaMMon, BBIJEISIOT: OCBOSHHBIE 00YYaIOMMMUCS HAydHbIC 3HAHUS,
YMEHHUS M CIOCOOBI JEHCTBH, crenupudeckue s MpeaMeTHOW o001acTh «XUMHs», BUIBI
NEeSATeTLHOCTH TI0 TOTYYCHHIO HOBOT'O 3HAHMS, €r0 WHTEPIPETAINH, TIPEOOPA30BAHUIO U IPUMEHECHHIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.



[IpenmeTHbIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YUAIOIIKXCS CIEAYIOIUX YMEHHIMA:

1) packpvisams cmbici OCHOBHBIX XUMHYECKHUX MOHSTHI: aTOM, MOJIEKYJa, XUMHUUECKHH JIIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMeCh (OJHOPOIHAS W HEOJIHOPOJHAs), BAJICHTHOCTH,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIECTBAa, MOJb, MOJSIpHas Macca,
MaccoBasi JOJii XUMHUYECKOrO DJIEMEHTa B COEAMHEHUH, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa,
OCHOBAaHHE, COJb, JJCKTPOOTPUIATEIBHOCTb, CTEHEHb OKUCJICHHUS, XHUMHUYECKas peakius,
KiIaccu(UKanusl peaknuii: peaklud COSJAMHEHUS, PEaKIMH pPa3IoKCHUs, PEaKkIu 3aMelICHUs,
peakiuu oOMeHa, 9K30- U HHJIOTEPMHMUYECKHE PEaKIMU; TEeIIoBOM 3(QeKT peakuuu; SApO aTroma,
ANIEKTPOHHBINA CIIOMl aroma, aTOMHas OpOUTallb, paguyc aToMa, XUMHUYEcKas CBs3b, MOJSApHAs W
HETOJIsIpHAasi KOBaJEeHTHAs CBs3b, MOHHAs CBA3b, MOH, KATHOH, aHMOH, PAaCcTBOpP, MAaccoBas IO
BelecTBa (MPOICHTHAs KOHIIEHTPAIIUsI) B pacTBOPE;

2) unnocmpupoeams B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHSATHH (CM. M. 1) U MPUMEHATH ITH
MOHSITHS TIPU ONMCAHUM BEILIECTB U UX MPEBpaIlleHU;

3) ucnonvzosams XUMHUYECKYIO CHMBOJHKY JUIS COCTaBJICHUS (OPMyN BELIECTB W YpaBHCHUIA
XUMHUYECKUX PEAKIUM;

4) onpedensms BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX; CTCIICHb OKUCIICHHS
AJIEMEHTOB B OWHAPHBIX COEOUWHEHUSX; MPHUHAJICKHOCTh BEUIECTB K OMNpPEAeIEHHOMY KJaccy
COeMHEHUH 1o (opMyrnaM; BUJ XUMHUYECKOH CBA3HM (KOBAJCHTHAs M HOHHAs) B HEOPTaHUYECKUX
COEJIMHEHUSX;

5) packpvieamo cmuica llepuonndeckoro 3akona J[. 1. MenneneeBa: 1eMOHCTPUPOBATH IIOHUMAaHHE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX MojoxkeHus B [lepuoanyeckoii
CHCTEME; 3aKOHOB COXpPAHEHMs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
yUeHHUs, 3aKoHa ABOraJpo; OINUCHIBATh U XapaKTepu3oBaTh TaOnuuHylo ¢opmy Ilepuoamueckoit
CHCTEMBI XUMHUYECKUX IJIEMEHTOB: pa3INyaTh MOHATH «TJIaBHAs nmoArpymnmna (A-rpymmna)» u
«oboynas noarpymmna (b-rpymnmna)y, mansie U O0NbIINE EPUO/IbI; COOTHOCUTH 0003HAUEHHUS, KOTOPhIE
umerorcs B Tabnuue «llepuonmyeckas cucrema xumuuyeckux siemeHtoB [[. WM. MenneneeBay c
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn spa,
o0111ee YMCII0 3JICKTPOHOB U PACIIPEICIICHIE UX TIO DJIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMUIECKUAE SIEMEHTBI; HEOPTaHUUCCKHE BEIIECTBA; XUMUICCKUE PEAKIIUH
(110 YUCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, 10 TEIUIOBOMY 3 (deKTy);

7) xapaxmepuzoeams (onucviéams) OOIIHE XUMHUUECKHE CBOMCTBA BEIIECTB Pa3JIUYHBIX KJIACCOB,
MOJTBEPXK/Iasi ONMUCAaHWE MPUMEPAMU MOJICKYJSIPHBIX YPaBHEHHWH COOTBETCTBYIOUIMX XUMHUYECKUX
peaKLHii;

8) mpoenozuposames CBOWCTBAa BEIISCTB B 3aBHCUMOCTH OT WX KAueCTBEHHOTO COCTaBa;
BO3MOKHOCTH MIPOTEKaHUS XMMUYECKHX MPEBPALICHUH B pa3IMUHBIX YCIOBUIX;

9) ebiuucAMbL OTHOCHTENBHYIO MOJCKYISAPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEHTa 10 popMysie COeTUHEHHS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MIPOBOJIUTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEAKIINH;

10) npumenssimo OCHOBHBIC OINEPAIMM MBICIUTEIBHON MAEATCIHHOCTH — aHajlhu3 W CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHUCTEMATU3alNI0, KIAaCCU()UKALMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBsI3eH — JUI M3Yy4eHHs] CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIUH; €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HaO0II0JICHNEe, H3MEPEHHE, MOICTTMPOBAHNE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

11) cneoosame npaBUIaM TOJIB30BAHHS XUMHYIECKON TOCYI0M U 1TaOOPaTOPHBIM 000pPYJIOBaHUEM, &
TaK)Ke MpaBHiiaM OOpaIleHHs C BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB 110 MOJIYYESHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
W KHUCJIOPOJia), TMPHUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MAacCOBOM JI0JIeH pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOJUTH XMMHYECKHE IKCIEPHUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB
IIEJI0YEH M KUCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (peHondTanenH, METUIOpaHX H Jp.).
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COJEPKAHUE YYEBHOI'O IIPE/IMETA

9 ka1ace

BemecTBO U XMMHYECKasi peaKIus

[lepnonnueckuit 3akoH. Ilepmonnueckas cucrema xumudeckux anemeHToB JI. M. MeHnneneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB XHMHYECKHUX 3JIEMEHTOB INEPBBIX TPEX
MEPUOJIOB, Kajusl, KaJbllUd W WX COCIUHCHHH B COOTBETCTBHH C IIOJIO)KEHHUEM OJJIEMEHTOB B
[lepuoauueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHre BemiecTBa: BHIBI XHMUYECKON CBSI3U. THIBI KPHCTATMUECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEIIECTBA OT TUIAa KPUCTAIITUNYECKOM PEIIETKY U BUAA XUMUYECKON CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX BEIIECTB (MEXIYHApOAHAS W TPUBUAIBHASN).
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJ1accaM HEOPTaHUYECKUX COCIMHEHUH,
TCHETUYECKas CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccudukanus XUMHYECKMX peakUuuil [0 pa3IuyHbIM HpU3HAKaM (10 YHUCIYy M COCTaBy
YYaCTBYIOUIMX B pEaKIMH BEUIECTB, 1O TEIIOBOMY 3((deKTy, Mo M3MEHEHHWIO CTENeHEeH OKHCIICHUS
XMUMHUYECKHX 3JIEMEHTOB, 0 0OpaTMMOCTH, 10 YYaCTHIO KaTalau3aTropa). JDK30- U IHA0TEPMHUECKUE
peaKIy, TEPMOXUMHUYECKHE YPaBHEHHUS.

[onsiTie 0 ckopocTu xUMHUYecKoW peakiuu. [loHsaTue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHUX
peakiusx. [ToHsTHE O TOMOreHHBIX M FeTepOreHHbIX peakiusx. [IoHATHe 0 XUMHUUECKOM paBHOBECHUH.
@akTophbl, BIUAIONINE HA CKOPOCTh XUMHUECKOM PEaKIINU U TIOJ0KEHNE XUMUUECKOTO paBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, JIEKTPOHHBIN O0amaHC ~ OKHUCIIUTENIBHO-
BOCCTAHOBUTENIbHOM peakiuu. CocTaBlIeHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
C MCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OanaHca.

Teopus 3MEKTPOIUTUUECKON AUCCOLMALMH. DJIEKTPOIUTHI U HEINEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALIMM BELIECTB C pPa3IMYHBIMM BUAAMHU XUMHUYECKOM cBsizu. CreneHb
mucconranui. CUIbHBIE U CIIA0BIE SJIEKTPOIIUTHI.

Peakuun unoHHOro oOMeHa. VYclIoBHA MPOTEKaHWs peakUuil HOHHOro OOMeHa, IOJIHble U
COKpalllEHHbIE HMOHHBbIE ypaBHEHHs peakuuil. CBoHCTBa KHUCIOT, OCHOBaHMM M coJied B CBETe
IPEJCTABICHUN 00 JIEKTPOIUTHYECKOHN qucconuanuu. KauecTBeHHbIe peakiuy Ha MOHbL. [loHsATHE O
TUAPOIIU3E COJICH.

XUMHUECKUH  HKCHEPUMEHT: O3HAKOMJIEHHME C  MOJCNISMU  KPUCTAUIMYECKUX  PELIETOK
HEOPTraHWYECKUX BEIIECTB — METAJUIOB M HEeMeTauioB (rpadura M aiMasa), CIOXKHBIX BELIECTB
(xnmopuga HaTpus); HCCIEeOBaHME 3aBUCHMMOCTH CKOPOCTH XMMHYECKOM peakLuH OT BO3JeHCTBHSA
pa3nuyHBIX  (PAKTOpOB; HCCIIEOBAHHE dJIEKTPOIPOBOJHOCTH PACTBOPOB  BEIECTB, IpolEecca
JMCCOLMALIMU KUCIIOT, Liesioueil 1 cosiell (BO3MOXKHO MCIIOJIb30BaHME BUJIEOMATEPUAIIOB); IPOBEJCHHE
OIIBITOB, WILTIOCTPUPYIOIINX MPHU3HAKH MPOTEKAHHUs PEAKIM HOHHOTO oOMeHa (oOpa3oBaHME OCalKa,
BbIJICJICHHE Ta3za, oOpa30BaHHE BObBI); OIbBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pPEAKIHUK (TOpPEHHE, pPEaKIUW pas3oKEHUs, COEJAMHEHUs); paclo3HaBaHHUE
HEOPraHMYeCKHUX BEIIECTB C IOMOIIBI0 KAueCTBEHHbIX peakUuil Ha MOHbBI; pelleHUue
HKCIEPUMEHTAIBHBIX 331a4.

Hemerasibl 1 UX coeiMHEHUSA

OOmas xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE CTEIICHU
okucneHud. CTpoeHHe U (U3MUECKHE CBOMCTBAa NPOCTHIX BEIIECTB — TajlOreHOB. XHMMHUYECKHE
CBOWCTBA Ha mpuMepe xyopa (B3aMMOJEHCTBHE C MeETaUIaMH, HEMETAJUIaMH, IIEJI0YaMu).
Xnoposogopos. ComnsiHas KMCI0Ta, XUMUYECKHE CBOIMCTBA, OIydYeHue, IpuMeHeHue. JlelicTBue xnopa
U XJIOPOBOJOPO/Ia Ha OPraHU3M YesioBeKka. BaxHenme XI0pHaIbl U UX HAXO0XKIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 35eMeHTOB VIA-rpynmnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pHbIE
CTETIEHU OKUCIICHUSI.

Crpoenue u (uznyeckre CBOWCTBA IMPOCTHIX BEILECTB — KHUCIOPOJA U Cepbl. AJIOTPOIHbBIE
Moau(HUKAIMK KHCIIOpOoJa W cepbl. XHUMHUYECKHe CBOHCTBa cephl. CepoBOAOPOI, CTPOCHHE,
¢usnyeckue U XuMHUYecKue cBoWcTBa. OKCHABI Cepbl KakK IMPEICTaBUTEIM KHUCIOTHBIX OKCHJIOB.
CepHnas kucnora, pu3ndecKre U XUMHUIECKHAEe CBOMCTBA (00IIMe KaK MPEJICTaBUTENs Kilacca KUCIIOT U
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cneunpuyeckue). XUMUYECKHE peaklUy, JeKallle B OCHOBE IPOMBIIUIEHHOIO cloco0a MOIy4eHUs
cepHoil kucnoThl. [Ipumenenue. Coau CEpHOM KHUCIIOTHI, KaUeCTBEHHAs PEaKIMs Ha Cyab(paT-HOH.
HaxoxneHne cepsl u €€ COeAMHEHNH B NpUPOJe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIMIEH Cpeisbl
COCJIMHEHUSIMH cepbl (KHUCIOTHBIE MOXKIHM, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPALLECHHUS.

OOmas xapakTepucTuka 37MeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCJICHUSI.

A30T, pacmpocTpaHeHHe B MpHUpoJe, (U3NMUECKUe M XMMUYecKkHue cBoiicTBa. KpyroBopoT a3ora B
npupoge. AMMHaK, ero (u3M4ecKMe W XUMHUYECKHE CBOWCTBa, MojiydeHHe U mnpumeHeHue. Comu
aMMOHUS, UX (pU3MUECKUEe U XMMHUYECKHE CBOWCTBa, MpuMeHeHne. KauecTBeHHas peakiusi Ha HMOHBI
aMMOHUs. A30THasi KHUCIIOTa, €€ ToJIydeHHe, (Pu3nueckue M XUMHUYECKHE CBOHCTBa (0OIIMe Kak
NPEJCTaBUTENs Kiacca KUCIOT U cnenududeckue). Vcnoap3oBaHne HUTPATOB M COJICH aMMOHHS B
KayecTBE MUHEPAJIbHBIX YA0OpeHHH. XUMUUECKOe 3arps3HEHHE OKpY’Karollel cpebl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE JOXKIIHU, 3arPA3HEHUE BO3/lyXa, TOYBBI U BOZOEMOB).

®docdop, amrorpornubie Moaudukanuu (Gocdopa, puUzMUECKHEe W XHUMHUYECKHE CBOMCTBA. OKCHI
dochopa(V) u dochopHas kucimora, (QpU3NUIECKHEe U XUMHUYECKHE CBOWCTBA, IMOJYYCHHE.
Hcnonb3oBanue pocdaToB B KaueCcTBE MUHEPATIBHBIX YI0OPEHUH.

OObmas xapakrepucTtuka 3yeMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHUS.

VYraepon, alioTponHbIe MOAU(DUKAIIUK, PACTIPOCTPAHEHHE B TIpUpoe, GU3NIECKHEe U XUMUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoga B mpupone. Okcuisl yriepoia, Ux (usnueckue u
XMMUYECKHE CBOWCTBA, ACHCTBUE HA JKUBBIC OPTaHU3MBI, TIOJIyYCHHE U NMPHUMEHEHHE. JKOJIOTUIECKHE
npobaemsl, cBs3aHHble ¢ okcugoM yriepoaa(lV); rumore3a rinoGajbHOro MOTEIUIEHUS KIMMAaTa,
MApHUKOBBIA A(QQeKT. YroapHas KuClIOoTa W €€ coid, uX (pu3nyecKkue M XHWMHYECKHE CBOMCTBA,
nojydeHue u npumeHenue. KauecTBeHHas peakiysi Ha KapOoHaT-uoHBL. Mcnonb30BaHue KapOOHATOB
B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHayanpHble MOHATHA OO0 OPraHUYECKUX BEILECTBAX KaK O COEJIMHEHMAX yriepoja (MeTaH,
3TaH, STHJICH, alleTUIICH, ATAHOJI, TIIUIEPHH, YKCYCHasl KHCI0Ta). VX cocTaB U XMMHUYECKOE CTPOCHHE.
[TonsiTHe 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: )KUPAX, OENKax, YriaeBoJaX — U UX POJIM B KHU3HU
gyenoBeka. MarepraabHOE €TUHCTBO OPTaHUYECKUX M HEOPTAaHUIECKUX COCTNHEHHH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBa, MoiydyeHue U IHpuMeHeHHe. CoennHeHHs
KpemHHus B mpupoge. OOmme mpexacraBieHuss o0 oxcuue kpemMHHA(IV) M KpeMHHEBOW KHCIOTE.
Cunukatel, X HCIOJIb30BaHUE B OBITY, MEAMLMHE, NPOMBIIIJICHHOCTH. BakHeilue cTpouTenbHble
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, O0eToH, kene300eToH. I[IpobGnembr OGe3omacHOTro
MCIIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HU.

XUMUYECKUI 3KCHEPUMEHT: HM3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIECTB, CBONCTB COJISHOM
KUCJIOTBI; MPOBEJCHHE KAadeCTBEHHBIX PEAKIMH Ha XJIOPHI-MOHBI M HAOJIOJEHHE NPU3HAKOB HUX
MPOTEKAHUS; OMBITHI, OTpaXKaromue (QHU3NUYECKUe M XHUMHUYECKHE CBOMCTBA TallOTEHOB H HX
COEJMHEHUH (BO3MOKHO HCIOJIb30BAHNUE BHUIEOMATEPUANIOB); O3HAKOMIICHHE ¢ 00pa3laMu XJIOPHUIOB
(rajoreHn1I0B); O3HAKOMJIEHHE ¢ 00paslaMu Ccepbl U €€ COCTUHEHUSIMH (BO3MOXKHO HCIOJIb30BAaHUE
BUJEOMAaTepUaloB);  HaOJMIOJeHWe  mporecca  OOyrJIMBaHMS — caxapa  IOJ neicTBueM
KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI; W3Y4YE€HHE XHMHUYECKHX CBOMCTB pa30aBiIeHHOM CEpHOI
KHCJIOTBI, TPOBEJCHHE KAuyeCTBEHHOM peakuuu Ha CyiabpaT-uoH W HaOJIIoJeHUEe NpuU3HaKa eé
MPOTEKAHUs;, O3HAKOMJIEHWE C (PU3NYECKHMMH CBOMCTBaMH a30Ta, ¢dochopa M HX COCIUHCHHM
(BO3MOXXHO HCHOJIB30BAHHE BHUIEOMATEPUANOB), OoOpa3laMu a30THBIX U (HOocHOpPHBIX yHOOpEHMIL;
[0JIy4eHue, coOMpaHue, paclio3HABAHUE U M3YYEHHUE CBOMCTB aMMHAKa; IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHMS M (QochaT-uOH M U3y4eHHE NMPU3HAKOB MX MPOTEKaHMS, B3aUMOJACHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHUAJIOB);
U3y4eHHE MOJeJeH KpUCTAJUIMYECKHX PEeHIETOK anMmasa, rpadura, ¢ymiepeHa; O3HaKOMIIEHHE C
IPOLIECCOM  aJcOPOLMU  PAacCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YINIEM U YCTPOMCTBOM
NPOTHBOTa3a; MOJy4YeHHE, COOMpaHHE, paclo3HAaBaHHE M W3YYCHHE CBOMCTB YIJIEKUCIIOTO Tasa,
IIPOBE/ICHNE KAaUYeCTBEHHBIX peakiii Ha KapOOHAT- U CHIMKAT-UOHBI U U3Y4YEHHUE NPU3HAKOB UX
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IIPOTEKAHUs; O3HAKOMJICHME C  IPOAYKUMEH  CWIMKATHOM  MPOMBIIIJICHHOCTH;  PELICHHE
AKCIEPUMEHTAIIBHBIX 3371a4 110 TeMe «BakHeille HeMeTalbl U UX COSTUHEHUSI.

MeTa/uibl M UX COeTUHEHUSI

OO0mmas xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAIJIOB HA OCHOBAaHUM WX TOJOXKEHHUS B
[Tepuoanueckoit cucreme xumuueckux 3emMeHToB . . MenneneeBa u crpoenust aroMoB. CTpoeHue
MeTaJI0B. MeTajuinueckas CBsI3b U METANINYECKask KpUCTAJNINYEcKas PeIIETKA. DIEKTPOXUMUYECKUI
psAn HanpspDKeHUH MeTaoB. Du3MYeckne M XUMHUYECKHE CBOWCTBAa MeTamioB. OOmme crocoObl
nosydeHus: MeTasuioB. [IoHSITHE O KOPPO3UH METAITIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOPPO3HH.
CmiaBsl (cTalb, YyT'yH, JIOPATIOMHHIN, OpOH3a) U UX TPUMEHEHHUE B OBITY U TPOMBIIIIIICHHOCTH.

[Ilenounble MeTaiuIbl: MoOJIOKeHHE B Ilepuoanueckoil cucreme XUMHUUeCKUX diaeMmeHToB JI. .
MeHeneeBa; CTpO€HHE UX aTOMOB; HaxOXJIeHHE B mpupoae. Ousndyeckne U1 XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpusi U Kamusi). OKCUIIBI U TUAPOKCUABI HATPUS U Kaius. [IpuMeHeHue MeI0uHbIX
METAJJIOB U X COCOUHEHUM.

[[lenoyHO3eMENBHBIE METAUIBl MarHuid M KaJbLUH: MoJoxkeHue B llepuonnueckoir cucreme
xumuueckux saeMmeHToB JI. M. MenzaeneeBa; CTpoeHHME HMX aTOMOB; HaxXOXAEHUE B TMPHUPOJE.
du3nyecKkre ¥ XMMHUYECKHE CBOMCTBA MarHusl W Kalblusa. BakHeimme coequHeHusT KalbIus (OKCHJI,
TUAPOKCH, cOJH). JKECTKOCTD BO/IBI U CITOCOOBI €€ YCTpaHEHUSI.

Antomunuii: nonoxxenue B llepuonnueckoil cucreme xumudeckux 3nemeHTos J[. . Menneneesa;
CTPOEHHE aTOMa; HaxoXkaeHue B mnpupoae. dusmyeckne M XUMHUYECKHE CBOWCTBA AIFOMUHUA.
AMpoTepHbIe CBONCTBA OKCUIA U THIPOKCHUIA aTFOMUHUS.

Keneszo: nonoxenue B Ilepmoamueckoil cucreme xumuueckux anemeHtoB J[. M. MenneneeBa;
CTPOCHHE aToMa; HaxOoXiAcHue B mpupoje. Puznueckue M XMMHUUYECKHE CBOMCTBA >kene3a. OKCUbI,
ruapokcuabl 1 cou sxeneza(ll) u xenesa(lll), ux cocras, cBOMCTBA U MOTYUYCHHE.

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pas3llaMyd METAJUIOB M CIIaBOB, X (U3UUYECKUMU
CBOMCTBAMM;, M3y4Y€HHME  pPE3yJbTaTOB  KOPPO3MM  METAIOB  (BO3MOXHO  HUCIOJb30BAaHUE
BHJIEOMAaTEPHUAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHIA KaJbIlMs M HATPUSA C BOJOU (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI, TpOIEcCa TOPEHUS
xKeyneza B KHUCIOpone (BO3MOXKHO HWCIOJIB30BAHHE BHUACOMATEPUATIOB); MPHU3HAKOB IMPOTCKAHUS
KAaueCTBEHHBIX pEaKIMii Ha MOHBI (MarHus, KajbIs, altoMuHus, 1uHKa, xene3a(ll) u xenesa(lll),
menu(ll)); HaOmomeHne W omHMcaHUE MPOLECCOB OKpPAIIMBAHUS IJIAMEHW MOHAMU HATpUS, Kalus U
Kanplusi (BO3MOXKHO HCIONB30BaHUWE BHUACOMATEPHANIOB); HCCIENOBAaHUE aM(OTEpPHBIX CBONCTB
THAPOKCHIA aFOMUHHUSI U TUAPOKCHIA IIMHKA; PEHICHUE IKCIIEPUMEHTANBHBIX 3a7ad 10 TeMe
«BaxHeime MeTaJljIbl U UX COSUHEHUS.

XuMus U OKpysKawlas cpeaa

HoBbele matepuanbl u TexHosioruu. BemiecTBa u Marepuansl B MOBCEIHEBHOM JKM3HHM YEJIOBEKA.
Xumus 1 310poBbe. bezonacHoe MCIoNb30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas
MOMOIIIb TPU XHUMHYECKUX OXKOrax U OTpaBieHUAX. OCHOBBI 3KOJOTMYECKOW T'PAMOTHOCTH.
XUMHUECKOE 3arpsi3HEHUE OKpYXalolleh cpe/ibl (peieabHas TOmycTUMasi KOHIIEHTPAIUs BEIIeCTB —
[TJIK). Posib XuMuu B pelieHuH IKOJIOTHISCKUX TIPOOIEM.

[Ipupoanbie HMCTOYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIM Ta3, HEPTH), NPOIYKTH HX
nepepadoTKH, UX POJIb B OBITY U MTPOMBIIIJICHHOCTH.

XUMHUYECKUN JKCIIEPUMEHT: U3y4deHue oOpas3loB MarepuagoB (CTEKJIO, CIUIAaBBI METAaJJIOB,
MOJIMMEPHBIE MaTepuabl).

MexnpeaMeTHble CBA3U

Peanuzanusi MeXnpeIMETHBIX CBSI3€d NpPU M3YYEHUM XUMHUU B 9 Kjacce OCYIIECTBIIAECTCS uepe3
WCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U TIOHSITUM, SIBIISFOITUXCS
CUCTEMHBIMU  JUI1  OTACJIbHBIX  IPEAMETOB  E€CTECTBEHHO-HAyyHOro IHKia.  Peanuzauus
MEXITPEAMETHBIX CBSI3eH MPU U3YYCHUH XUMHH B 9 KJIacce OCYIIECTBIISIETCS YePe3 UCIOIb30BAHNE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMH JIJISI OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
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OO1mre ecTecTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIN (DaKT, THUIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CHHTE3,
KIaccuuKaus, NepuoANYHOCTb, HAOTIOACHIE, YKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIEb,
SBJICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHSI, MaTepPHAIIBI.

®duzuka: Matepusi, aTOM, dJIEKTPOH, MIPOTOH, HEUTPOH, MUOH, HYKIIUJ, U30TOIbI, PaTUOAKTHBHOCTS,
MOJIEKYyJa,  OJJCKTPUYECKHHA  3apsii,  MPOBOTHHKH, MIOJTYTIPOBOTHUKH, TVDJICKTPUKH,
(GOTORIEMEHT, BEIeCTBO, TeJNO0, OOBEM, arperaTHo€ COCTOSHHE BEIECTBA, Tra3, pacTBOp,
pPaCTBOPUMOCTD, KPUCTAININICCKAA peméTKa, CIIJIaBHI, (l)I/ISI/I‘-IeCKI/Ie BCJIMYHHBI, €IUMHUIBI U3MCPCHMA,
KOCMHUYECKO€ MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHIIE.

buonorusa: ¢orocunTe3, apIxanme, Ouocdepa, OIKOCHCTEMa, MHHEpPAIbHBIE yI0OpeHWUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE IOPOJbI, IOJIE3HBIE HWCKOIAeMbIe,
TOIJINBO, BOJHEIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

N3yuenne xumMuum B 9 Kjlacce HANpaBICHO Ha JOCTIKEHHE OOYYalOUUMMCS JIMYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX Pe3y/IbTaTOB OCBOEHUS yUEOHOI0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrPAMMBbI OCHOBHOT'O OOIIEr0 00pa3oBaHMs JOCTUTAIOTCS B
X07ic OOYYCHHsT XUMHH B €IMHCTBE YUEOHOW M BOCIHHMTATEIILHOW JesTeNibHOCTH OpraHu3aiuyd B
COOTBETCTBUHN C TpaI[I/IIII/IOHHI)IMI/I pOCCHfICKHMPI COIII/IOKYHI)TypHBIMI/I 158 JIYXOBHO'HpaBCTBeHHBIMI/I
IICHHOCTSIMHM, TPHUHATBIMH B OOIIECTBE NpaBUJIAMU W HOPMAMH IOBEICHUS M  CIOCOOCTBYIOT
poIieccaM CaMOTIO3HAHKS, CAMOPA3BUTHS M COLMAIM3AIMHA 00yYarOIINXCS.

JIMYHOCTHBIE PE3yNIbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIC B YACTH:

IMaTpuoTYecKoro BOCIUTAHUSA

1) IEHHOCTHOTO OTHOIICHUS K OTCUECTBCHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY U HAyYHOMY
Hacjaeaur, IIOHUMaHUI 3HAa4YCHUA XI/IMI/I‘IGCKOI\/'I HaYKI/I B JXU3HHU COBpeMeHHOFO O6II.[€CTBa,
CIOCOOHOCTH BIIQJIETh JOCTOBEpHOW HMH(MOpMAIME O TMEepe/OBBIX JOCTHKCHUSX W  OTKPBITHSIX
MHUPOBOH U OT€YECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHUSAX 00 yCTpOWCTBE MHUpa U
o011ecTBa;

I'pazkaaHCKOro BOCIUTAHUS

2) HpeILCTaBJIeHI/IH O COIIMAJIBHBIX HOpMaX 158 HpaBI/IJIaX MEKIIMYHOCTHBIX OTHOH_IeHI/Iﬁ B KOJIJICKTUBC,
KOMMYHHKATHBHON KOMIICTEHTHOCTH B OOIIECCTBEHHO IOJC3HOU, y4eOHO-HCCIIeI0BaTEIbCKOM,
TBOPUYECKOH M IPYrUX BUAAX ACITEIbHOCTH; TOTOBHOCTU K PA3HOOOPA3HON COBMECTHOM EATETbHOCTH
[P BBITOJHEHUH Y4YeOHBIX, IMO3HABATEIBHBIX 3a/ay, BBIMOJHCHHH XHMHYECKHX SKCICPUMEHTOB,
CO3JaHNNnu y‘-IeGHBIX HpOGKTOB, CTpeMJIeHI/ISI K B3aUMOIIOHUMAHHUIO U B3aNUWMOIIOMOIIIA B Hpouecce 3T0ﬁ
yueOHO# NeATEIIbHOCTH; TOTOBHOCTH OICHMBATH CBOE IMOBEACHHME W TOCTYIKH CBOMX TOBApHINEH C
IIO3UIINU HpaBCTBeHHBIX )41 HpaBOBbIX HOpM C y‘IéTOM OCO3HaHUs HOCJIGI[CTBI/Iﬁ HOCTyHKOB;

IleHHOCTH HAYYHOI'O MO3HAHUS

3) MHPOBO33PEHYECKUX IMPEICTABICHUI O BEHICCTBE U XUMHUYCCKOW PEaKIIUH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABISIONIMX OCHOBY JUIs IMOHMMAaHHUS CYIIHOCTH
HAay4yHOW KapTUHBI MHUpA; NPEICTaBICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPHUPOJIBI,
B3aMMOCBSI35X YeJIOBEKA C IIPUPOIHOM CPEAOH, O POIH XMMHHU B MO3HAHUN YTHX 3aKOHOMEPHOCTEIH;

4) IIO3HaBaTCJIIbHBIX MOTHBOB, HaHpaBHeHHBIX Ha HOJIy‘-IeHI/Ie HOBBIX 3HaHI/II>'I 1o XHMHHU,
HEOOXOAUMBIX IS OOBICHEHHS HAOIFOIaEMBIX MTPOIICCCOB H SIBIICHHIA;

5) mo3HaBaTeNbHON, WH(POPMAIMOHHOW ¥ YHTATEIbCKOH KYJIBTYphl, B TOM YHCIIC HAaBBIKOB
CaMOCTOSATCIILHOW PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYpO#, JOCTYIHBIMHU
TEXHUYECKHMHU CPEACTBAMHU HH()OPMAITMOHHBIX TEXHOJIOTHIA;

6) wmHTepeca K OOYYEHHIO M TO3HAHUIO, JFOOO3HATEILHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa30BaHUI0, MPOCKTHOH W HCCIEAOBATCILCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIMpPaBJICHHOCTH U YPOBHS O0YUYCHHUS B AaJbHEHINEM;
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DopMHPOBAHUA KYJIbTYPbI 310POBbA

7) oco3HaHUs IIEHHOCTH XHM3HHU, OTBETCTBEHHOT'O OTHOLICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUS MOCIEACTBUNA U HEMPUATHS BPEIHBIX MPUBBIYEK (YIMOTpeOIeHUs
QJIKOTOJII, HApPKOTHUKOB, KYpEHUs), HEOOXOTUMOCTH COONIOJEHHUS MpaBUI OE30MacHOCTH MpHU
00palleHnN ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M PEAIbHOM JKU3HU;

TpyaoBOro BOCIUTAHUS

8) mHTepeca K MPaKTHYSCKOMY M3YUYEHHUIO MPOGECCHil U Tpy/a pa3InuHOro POJia, YBaXKCHUE K TPYILY
U pe3ynbTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHMs IIPEAMETHBIX 3HAHUN
10 XMMHH, OCO3HAHHOTO BbIOOpa MHANBUAYAIILHOW TPAEKTOPUH MPOJOJKEHHUS 00pa30BaHUs ¢ yUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTpPeOHOCTEH;
yclenHo npodeccuoHanbHOM JeATENIbHOCTH M Pa3BUTHA HEOOXOAMMBIX YMEHHH; TOTOBHOCThb
a/IalITUPOBATHCS B MPO(hecCHOHANTBHOM cpefie;

IKOJIOrN4eCKOro BOCIIMTAHUSA

9) 9KOJIOTHYECKH I1e71eco00pa3HOro OTHOLICHUsS K NPUPOJEC KaK HCTOYHHMKY JKU3HM Ha 3emie,
OCHOBE €€ CYIEeCTBOBAHMUSA, MOHMMAHUSA LEHHOCTH 3J0POBOrO M 0e30MmacHOro oobpasza KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHYECKOMY 3/10pPOBbIO, OCO3HAHUS
LIEHHOCTH COOJIOACHUST NpaBuUil 0€30MacHOr0 IMOBENEHHs NMpU paboTe C BELIECTBAMH, a TaKXKe B
CUTYalMsIX, YTPOXKAKOLIUX 340POBBIO U JKU3HU JIFOACH;

10) cnocoOHOCTH TPHMEHSATh 3HAHHMs, MOJydaeMble NMPH W3YYCHUU XHMUH, JUIS PEIICHUS 3aad,
CBA3AHHBIX C OKPYXKAIOLIEH INPUPOJHOM CpEOil, NMOBBIIICHHUS YPOBHS DKOJIOTMYECKOM KYJIBTYPBI,
OCO3HaHMs TJI00AJIBHOTO XapakTepa SKOJOTHYECKHUX MpoOJeM M MyTel MX peleHHUs MOCPEACTBOM
METOJI0B XMMHH;

11) 9KOJOTMYECKOTO MBIIUICHHS, YMEHHS pPYKOBOACTBOBATBCS WM B  [O3HABATEIBHOW,
KOMMYHUKATUBHON ¥ COLIMAIIBHOM IIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTampeIMETHBIX ~pE3yAbTATOB BBUICTSAIOT 3HAYMMble I (OPMHUPOBAHHUS
MHUPOBO33peHHUsl OOLIeHAY4YHbIE TOHATUS (3aKOH, TEOpUs, NPUHLUI, TUnore3a, (akT, cucrema,
npoIiecc, SKCIEPUMEHT | JIp.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaIMeTax
U TO3BOJISIIOT HAa OCHOBE 3HAHMU M3 3TUX NpeaMeToB (OPMUPOBATH MPEJCTABICHHUE O LIETOCTHOMN
HAy4YHOH KapTHUHE MUPA, U YHUBEPCAJIbHBIC YueOHbIC NeHCTBHS (IT03HABATEIbHbIC, KOMMYHHKATHBHBIE,
PEryIATUBHBIE), KOTOpble oOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYLIECTBIICHUIO Y4EOHOM 1€ATEIbHOCTH.

MertanpenmeTHble pe3yabTaTbl OCBOCHHUS O0pa30BaTEIbHONM MPOrpaMMbl MO XUMHH OTPaKaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU IIO3HABATENIbHBIMU JIEHCTBUSMHU, B TOM YUCJIE:

ba3oBbIMH JIOTHYECKUMU /1efiCTBUSIMH

1) yMeHHEM HCIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS MPU OCBOCHUY 3HAHUI: PacKpPbIBAThH
CMBICTT XMMHUYECKUX MOHSITHH (BBLACNATH MX XapaKTepHbIe MPU3HAKH, yYCTAHABIMBATh B3aMMOCBA3b
C JAPYrUMH TOHSTHUSMH), UCIOJB30BATh MOHATHA JUIsI OOBSCHEHUS OTACNBHBIX (PAKTOB U SIBJICHUH;
BbIOMpATh OCHOBAaHUS M KPUTEPUHU Ui KJIaCCU(PHUKALMU XUMHUYECKHX BEIIECTB U XUMHUYECKHX
peaKIvii; YCTaHABIMBATH NPHUYUHHO-CICACTBEHHBIC CBS3M MEXIY OOBEKTAaMH HW3y4YCHHUS; CTPOUTH
JIOTUYECKUE pacCcyxkIeHus (MHAYKTUBHbIC, ICIyKTUBHBIC, IO AaHAJIOTHM); JAeJaThb BBIBOABI H
3aKJIIOYEHNS;

2) YMCHHEM TMPHMEHITh B MPOIECCE MO3HAHUS TOHATHSA (MPEIMETHBIC M METAIlPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENM, HCIHOIb3YEMbIE B XHMHH, HPeoOpa3OBbIBATh IIMPOKO
MpUMEHsSIeMble B XHUMHHM MOJEIbHBIC MPEICTaBICHUS — XUMUYECKHH 3HaK (CHMMBOJ 3JEMEHTA),
XUMHYecKast popMylia U ypaBHEHHE XUMHUYECKOW PeakIi — TPU PEHICHUH Y4eOHO-TT03HABATEIBHBIX
3a/1a4; ¢ y4€TOM S3TUX MOJEIBHBIX MPEICTABICHUNA BBIABISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC
IIPU3HAKU M3Yy4aeMBbIX 00BEKTOB — XMMHUUYECKHUX BELIECTB U XMMHUYECKUX PEaKLUi; BBISBIATH OOLIHE
3aKOHOMEPHOCTH, MPUYUMHHO-CIEACTBEHHbIE CBA3M WU MPOTUBOPEUMS B H3Yy4YaE€MbIX NpoLEccaxX HU
SBJICHUSX; MIpeAaratb KPUTEPUU JIJISl BBISIBJICHHS ATHX 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
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CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus ydeOHOH 3aaaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHust, BRIOUpaTh Haubosee NOAXOIAIIMN C YIETOM CAaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPHEB);

Ba3oBbIMHE Hcc/1e10BaTeIbCKUMHU el CTBUSIMH

3) yMeHHeM HCIOJIb30BaTh MOCTABICHHBIE BONPOCH! B KAYE€CTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KauecTBE OCHOBBI I (DOPMHMpOBAHMS THUIOTE3bl IO MPOBEPKE MNPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIICHUH;

4) mnpuoOpeTeHHEe OMNbITa M0 IUJIAHUPOBAHUIO, OPraHW3alMK ¥ TPOBEJCHUIO YYCHUYECKUX
HKCHEPUMEHTOB: YMEHHE HAOII0JaTh 3a XOAOM IIPOLECCa, CaMOCTOATEIbHO IMPOTHO3UPOBATH €ro
pe3ynbTaT, (opMynaHpoBaTh O000OIIEHHS U BBIBOABI [0 pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
MCCIIEIOBAHUSI, COCTABIIATh OTUYET O MPOJIEIAHHON padoTe;

Padoroii ¢ undopmanuei

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATH M MHTEPIPETHPOBATh MH(POPMAIMIO PA3IHMYHBIX BHIOB M
dbopM mpencTaBiIeHHs, TOIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAay4HO-TIOMYJSpHas JHUTEepaTypa
XMUMHYECKOTO COJIep’KaHMs, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHEeTa); KPUTHUECKU OLIEHUBAThH
MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAILINIO;

6) yMeHHEM TPUMEHSTHh pa3IMYHbIE METOJBI M 3alpOChl MPH MOKCKEe W 0TOOpe MHpopManuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX [JIsl BBIMOJTHEHHS Y4YEOHBIX M TO3HABATENBHBIX 3a/1a4
OIpENeIEHHOTO THMAa; MpHOOpEeTeHHEe OombITa B 00JacTH HCIOJIB30BaHUS HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJAJEHUE KYJIbTypOl AaKTUBHOTO HCIOJIb30BAHUS Pa3IHMUHBIX
MIOUCKOBBIX CHUCTEM; CAMOCTOSITENIbHO BHIOMPATh ONTHUMAIBHYIO (HOpMY IMpe/CcTaBleHUsT HH(DOpMaIUm
U WUTIOCTPUPOBATH peIlaeMble 3aJadll HECIOXXKHBIMH CXEMaMM, JuarpamMmmamu, Apyrumu (opmamu
rpaduKu 1 UX KOMOWHAIUSIMU;

7) yMeHHEM HCIOJIb30BaTh W AHAJTU3UPOBATH B IMpollecce Yy4eOHOH U HCCIIeq0BATEIbCKON
AeSITETLHOCTH MH()OPMAIMIO O BIUSHUU MPOMBIIIICHHOCTH, CEIbCKOTO XO34HCTBA M TPAHCIOPTA HA
COCTOSTHUE OKPY>KaIoIIeil MPUPOTHON CPEeIbl;

YHuBepcaibHBIMH KOMMYHHKATUBHBIMH J1€HCTBUSIMU

8) ymeHueM 3amaBaTh BOMPOCHI (B XOJ€ AMAOra W/WId JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOi
TeMBI, (OPMYIHUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHHO BBIIIOIHEHUS IPEIIOKEHHOH 3a/1a4H;

9) npuoOpeTeHHe OIbITa MPE3CHTAIMA PE3YJIbTATOB BBIMOJHEHUS XMMHUYECKOIO SKCIEPHMEHTA
(;1rabopaTopHOTO OMBITA, Ta00PATOPHOI PabOTHI IO MCCIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO Ipoe-
KTa);

10) 3anMHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMMU IO3HABATEIBHOW U HCCIICI0BATEIbCKOM
JESTENBHOCTH MIPU PEUICHUH BO3HUKAIOIIUX MpoOJieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COrJja-
COBaHUS MO3HULUH (00CYXKIeHUsI, 0OOMEH MHEHHSMH, «MO3TOBBIE HITYPMBbI», KOOPAMHAINS COBMECTHBIX
NeHCTBH, onpe/esieHne KPUTEpUEB 0 OLIEHKE KaueCTBa BHIMIOJIHEHHON paOOThHI U Ip.);

YHuBepcaabHBIMH PeryJIATHBHBIMH J€iiCTBUSIMH

11) yMeHHEeM CaMOCTOSTEIbHO OIpPEIACIATh IEIH IeATeIbHOCTH, TUIAHUPOBATh, OCYIICCTBIIATH,
KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIESATEILHOCTh, BRIOMpATh Hamboiee
s¢dexkTUBHBIE CTIOCOOBI pEelIeHHs y4eOHBIX W TMO3HABATENBHBIX 3aJ]]a4, CAMOCTOSITEIbHO COCTaBISAThH
WU KOPPEKTUPOBATh MNPEIJIOKECHHBIM AJITOPUTM JCHCTBUU INPU BBHINOJHEHUU 33JaHUA C Y4ETOM
MOJIy4YeHUs HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTAX — BEIIECTBaX M PEAaKIHsIX; OIEHUBATh
COOTBETCTBHE MOJIYYCHHOTO pe3yJbTaTa 3asiBICHHOH 1IETIH;

12) yMeHHeM UCTIOIB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 33 JaHUH.

HNPEAMETHDBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOGHHUIO 00S3aTEIBHOTO COJIEPKaHHs, YyCTaHOBICHHOTO
JAHHOM TTPUMEPHOU paboyveil mpPOrpaMMon, BBIJEISIOT: OCBOSHHBIE 00YYaIOIMMHUCS HAyYHbIE 3HAHUS,
YMEHUSI M CIOCOOBI JEHCTBHM, crneuupuuecKkue A MNpeIMeTHOH ob6nactu «XuMHs», BHIBI
JESITEIbHOCTH 10 MOJYYEHUIO0 HOBOI'O 3HAHMUS, €0 UHTEPIIPETaLlH, IPeoOPa30BaHUI0 U IPUMEHEHUIO
B Pa3NIMUHBIX Y4€OHBIX U HOBBIX CHUTYalLlUsX.

[IpenMerHble pe3yabTaThl MPEACTABIEHBI OTPAXalOT CHOPMUPOBAHHOCTh Yy OO0YyYarommxcs
CIIEAYIOLIUX YMEHUM:
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1) packpvisams cmbici OCHOBHBIX XUMHYCCKUX MOHSATHN: XUMHYCCKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AHUOH, IIPOCTOE  BELIECTBO, CIOXHO€  BELIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTD, CTENIEHb OKUCIICHUS, XUMHUUECKasl PEeaKIMsl, XUMUYeCcKasi CBA3b, TEIJIOBOM
ahdeKkT peakmuu, MOIb, MOJSIPHBIH O00BEM, PACTBOP;  ANEKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS AUCCOIMALIMS, peaKIM HOHHOTO OOMeHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE,
oOpaTuMble W HEOOPAaTUMBIC PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PEAKIUU, OKUCIHUTENb,
BOCCTAaHOBUTENIb, OKHCIIEHHE W BOCCTAHOBIIEHUE, aJUIOTPONHs, aM(pOTEpHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHAasl, MOHHAs, METAJNINYECKAasl), KPUCTAJUIMYECKasd PEHIETKA, KOPPO3Hsl METAJIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOHN peakinu, mpeaenbHo nonycrumas konmnentparus (I1JIK) BemecTsa;

2) unnocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TMOHATHHA (CM. I. 1) U MPUMEHATH 3TH
MOHSITHS TIPU ONMCAHUM BEILIECTB U UX MPEBpaIlleHU;

3) ucnonvzosams XUMHUYECKYIO CHMBOJHMKY JUIS COCTaBJICHUS (OPMyN BEIIECTB W YpaBHCHUIA
XUMHUYECKUX PEaKIUM;

4) onpedensms BaNCHTHOCTb W CTENCHb OKUCICHHS XHMHYECKHX ODJIEMEHTOB B COCIMHEHHSIX
pPa3IMYHOTO COCTaBa; NPUHAJUIEKHOCTh BEIIECTB K OMNPEACNIEHHOMY KIACCy COEIUHEHHH To
dbopMynaM; BUJ XUMHUYECKOW CBS3U (KOBaJCHTHAs, MOHHAS, METAIIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUX; 3apsA] HOHA IO XUMHUYECKON Qopmyse; XapakTep Cpenbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COETUHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

5) packpwieamo cmoicn Tlepuoamyeckoro 3akona JI. WM. MenpenceBa M JI€MOHCTPHPOBATH €O
MOHMMaHMe: ONKMCHIBATh M XapakTepuszoBaTh TabimmuHylo ¢opmy [lepuonnudeckoir cuCTEMBbI
XUMHUYECKHUX DJIEMEHTOB: pa3iMyaTh TMOHATUS «TJIaBHas mnoAarpynmna (A-Tpymnma)» U «1moOo4yHas
noarpymnmna (b-rpynmna)y», Masnsie 1 00bIIME TEPUOIBI; COOTHOCUTH 0003HAYEHUsI, KOTOPHIE UMEIOTCS B
NepPUOANYECKON TalJiuile, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB | 3apsif sjipa, o0IIee YHCIO AIIEKTPOHOB U PACIIPENIEIEHUE MX IO AJIEKTPOHHBIM
CJIO0SIM); OOBACHSTH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB AJIEMEHTOB U MX COCIUHEHUI B
npeenaax MajiblX EPUOJOB U TJIABHBIX HOJATPYII ¢ Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposams XUMUIECKUE JIEMEHTBI; HEOPTaHUUECKHE BEIIECTBA; XUMUICCKUE PEAKIIUH
(o ymMcy M COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P (EKTy, M0 M3MEHEHUIO
CTETICHE OKUCICHHUS XUMUYECKHUX AJIEMEHTOB);

7) xapaxmepuzoeams (OMHMCHIBATh) OOINUE U CHEIUPHUUCCKHE XUMHYCCKHE CBOMCTBA MPOCTHIX M
CIIOKHBIX BEIECTB, MOATBEP)KIasi OMHMCAHWE MPHUMEpPAMU MOJEKYISIPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

8) cocmaensimb ypaBHEHUS SJIEKTPOTUTUYCCKON TUCCOIUAIIMU KUCIIOT, IIEI0YCH U COJICH; TIOTHbIC
U COKpalll€éHHbIE ypaBHEHUS peakUuii MOHHOrO OOMEHA; YpaBHEHHUS peaKLUl, MOATBEPKIAIOIINX
CYILIECTBOBAHUE F'€HETUUECKON CBSI3U MEXKy BELIECTBAMHU PA3JIMYHBIX KJIACCOB;

9) packpvieamv  cywHocmb  OKHCIHUTEIBHO-BOCCTAHOBHTENBHBIX  PEAKIM  MOCPEIACTBOM
COCTaBIICHUS JIEKTPOHHOTO OanaHca STUX PeaKIuii;

10) npocnosupoéams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHS; BO3MOXKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAIICHUN B pa3INYHBIX YCIOBUSX;

11) 6biuucnsims OTHOCHTEILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMHYECKOI0 3JIeMEeHTa Mo (popMysie COeAMHEHHs]; MACCOBYIO JIOJII0 BEILIECTBA B pACTBOPE; MPOBOANUTH
pacyéThl 0 ypaBHEHUIO XUMUYECKON peakiuy;

12) cneoosams nipaBUIaM TMOJIB30BAaHHS XUMHYECKOW MOCYION U JJaDOPATOPHBIM 000PYJOBaHUEM, &
TaK)Ke MpaBHJiaM OOpaIleHHs C BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO
1a60pPaTOPHBIX XUMUYECKUX OTBITOB MO MOTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO Ta3a);

13) npoeooums peakuuyu, TOATBEPKIAIOIIME KAYSCTBEHHBI COCTaB pa3jIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOOUI-, KapOoHaT-, hocdart-, cuIuKat-, cyibdar-,
TUAPOKCHU/I-UOHBI, KATUOHBl AMMOHHS M MOHBI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

14) npumensims OCHOBHBIC ONEPAIUM MBICIUTECIBLHON JEATEIBPHOCTH — aHalM3 W  CHHTES3,
CpaBHEHME, 00001IeHUE, CUCTEMATH3AIIIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — s
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M3YYEHHs CBOMCTB BEIIECTB U XMMHUYECKHX PEaKIIMil; €CTeCTBEHHO-HAyYHbIE€ METOJAbl MO3HAHUS —
HaOIII0IeHNE, U3MEPEHUE, MOJISIUPOBAHKE, DKCIIEPUMEHT (peatbHBIN U MBICIICHHBIN )
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Ne | HaumeHoBaHue KounyecTBo yacos da | Buasl Buapsi, (¢opmbl | Di1ekTPpOHHBIE
/m | pa3aeJoB HW  TeM Ta | AeATeJbHOCTH KOHTPOJIS (undposbie)
IporpaMMbI BCEro | KOHTPOJIbHbIE NnpaKkTHYeCKHe u3y 00pa3oBaTebHbIE
padoThI padoThI Jen pecypesl
us
Pasnen 1. IlepBoHayaibHbIe XMMHYECKHE ITOHATHSA
1.1. | XumMusi — BakHasi [MpakTraeckas Pabota ¢ [peaBapuTEIbHBIIM, info@futuredyou.ru -
00J1aCTh pabota No 1. TEKCTOBBIMHU Texymmit KOHTPOIIb, [Topran HaunonansHo#
€CTeCTBO3HAHUA M [IpaBuna paboTel B HCTOYHUKAMHU Ycrubiii . o0pa3oBaTebHON
NPAKTHYECKOH nabopaTopun " UH(pOPMAIIHK: ITHcbMEHHbIH _ | nporpaMmbl
AeSITeJIbHOCTH npUEMBI 00paIeHUS YU4eOHUKOM, chnepﬂMeHTa‘]?’HHH «HTEIeKTYya IbHO —
yeJioBeKa c 1a60paTOPHBIM 3aJaHUSIMU TES‘T;S;;%HHH TBOPYECKUMN MOTEHIIUAT
obopynoBaHueM Pa3BUBAIOIINMH. P Poccuny;
PaGora co http://school-
CTAaTUCTHYECKUMH, collection.edu.ru -
WJUTFOCTPATUBHBIMU Ennnas ko/utekuus
MarepuasaMu- ungpoBbIX
TaOJIIIBI 00pa3oBaTeJbHBIX
Kommenrtapuu nocne pecypcos
TpocMOTpa CD-ROM: 6ubnmmoteka
BI/IHGO(l)paFMeHTa, 3JIEKTPOHHBIX
anaIms, HATJISTHBIX TTOCOOUH.
pELEH3UPOBAHUE
Becena Xumus,

UreHue ¢ moMeTKaMu
Ha MOJISX

Bompocsl, oTBETHI
JIOTIOTHEHUS

Pabora B rpymme nnu
WHAVBUY AJILHO

CD-ROM: BuptyanbsHas
XMMUYECKast
nabopaTopus
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1.2.

BemnrecTrBa

Hu XUMHUYECCKHUE

peaxkiuu

KonTponbHas
pabota

Nel

«HepBOHa‘IaHBHHe

XHUMHUYCCKUC
IIOHATHUA

IIpakTuueckas
pabora: No 2.
Pa3nenecune cmeceint
(Ha npumepe
OUYHCTKH
MOBapeHHOI con)

PaGotsl ¢
TEKCTOBBIMU
HCTOYHUKAMHU
uHboOpMaLuu:
y4EOHUKOM,
3aJaHUSAMU,
KOHTPOJIbHBIMHU
Pa6ora co
CTaTUCTUYECKUMH,
WJUTFOCTPATUBHBIMU
MarepHuatamMu-
rpaduKH, JHarpaMMBbI
Pa6oTa ¢
JUOAKTUYCCKUMU
9KPAHHBIMU
MaTepuaiamMmH,
KOMMEHTAPHH MTOCIIE
npocMoTpa
BUeodparmenra
Bepbansuble npremsbl
oOyuenwus (Oecena,
pacckas

YreHue ¢ OCTAaHOBKaMHU
PaGora B rpynme wnm

WH/IUBHTY ATTbHO

Texymuii KOHTPOIIb,
MPOBEPOYHBIIA.
Hrorossii,
3aKJIFOYUTEIBHBIN 110
TEMe

YcTHbII
[IncemenHbI
DKCIepUMEHTATBHBI
i

aAKTUBHBIC (DOPMBI
y4eOHOT0 KOHTPOJIS

TBOPYECKUHI

CD-ROM

: BUpPTYyaJIbHas
XUMHUYECcKast
nabopaTopus
«DenepanbHbIi
UHCTUTYT
nearornyeckux
U3MEPEHUIN -
http://www.fipi.ru
""JJIeKTpOHHASA
Onod1MOTEKA 110
xumun'" - chem.msu.su

Hroro no pasaeiry

2.1.

Bosayx.
Tlousitue
OKCHIAX

Kucaopon.

00

[IpakTueckas
pabota Ne 3.
Ilonyyenue U
coOupaHnue
KHCIIOpOJa,
U3y4eHUe €ero
CBOMCTB

Pabotsi ¢
TEKCTOBBIMU
UCTOYHUKAMHU
uHpOopMaLuu:
y4eOHUKOM,
3aJAaHASIMA
Pa6ora co

IIpensapurenbHslii,
MPONEAEBTUYECKUH.
Texymuii KOHTPOJIb,
MIPOBEPOYHBIN.
VYcTHbIi
ITucsMeHHbIH
TBopueckuii

http://school-
collection.edu.ru -
Eaunas kos1ekuus
un¢poBbIX
o0pa3oBaTeIbHBIX

pecypcoB
POII
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CTaTUCTUYCCKUMU,
WAJTFOCTPATUBHBIMU
MaTepruaIaMH-
JiiarpaMmmbl

PabGora ¢
MATAKTHYECKUMHU
9KPAHHBIMU
MaTepuaiaMH,
KOMMEHTApUH MOCIIC
poCcMoTpa
BUIe0parMeHTa,
BepbanbHble npruemsl
oOyuenmus (Oecena,
pacckas

Bompochl, 0TBETHI

JOITOJIHCHU S
Opraam3ars JIOTHKO-
CMBICJIOBOI'O
CTPYKTYPUPOBaHUS
MaTtcepuaia
2.2. | Bomopon. [TpakTrdeckas PaGoTsl ¢ IIpenBapuTenbHbIM, http://school-
IMonsiTue pabora Ne 4, TEKCTOBBIMHU IPOMEICBTHICCKUM. collection.edu.ru -
KHUCJIOTAaX U COJIAX [Tonyuenue u HCTOYHUKAMHU Texymuii KOHTpPOIID, Ennnas xo/uiekumst
cobupanue UHPOPMAIHIH: TIPOBCPOHHDIM. P POBHIX
BOZIOpOJA, U3yYEHUE YU4eOHUKOM, Hroroseii, . o0pa3oBaTebHBIX
€ro CBOWCTB 3aJaHUSIMU SATHOTHTCIBHBIH. pecypcoB
Ycerabiin .
Pabora ¢ TTChMeHHbL «DenepanbHbINA
JUIAKTHHCCIUMHU DkcnepuMenTanpHprii | AHCTATYT
OKpaHHBIMHU MeIarorn4eckKux
Matepuantam, U3MEpEHUID) -
KOMMCHTapUu 1ocJjie http//WWWprII’u
POCMOTPA "JJIeKTpOHHAsA
BUzieo(parMenTa,
AHAILS, 6H6JII/I(?;feKa no
peIEH3HPOBAHTE xumuu'"' - chem.msu.su

BepOanbHble mprembl



https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru
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oOydenus (Oecena,
pacckas
Bonpockl, 0TBETHI

JOITOJIHCHUS
Opl"aHI/ISaI_[I/ISI JIOTUKO-
CMBICJIOBOT'O
CTPYKTYPUPOBaHUS
MaTtepuaia
2.3. | Koan4yecTrBeHHBIE Paborei ¢ Texyuwii KOHTPOIT, CD-ROM
OTHOILIECHUS B TEKCTOBBIMH TIPOBEPOYHBIH. : BUpTYyaJIbHas
XUMHH HUCTOYHUKAMU Hrorosii, XAMUYECKast
uH(GOpPMaIIHK: SaKIIOUUTCIILHBIH. nabopaTopus
yUEOHUKOM, ﬁcm]’m . «®DenepanbHbIi
NCBbMCHHBIN
3aJlaHUSIMH, . WHCTUTYT
Kom6unnpoBaHHbIH
KOHTPOJIbHBIMU Tropacckmii MeJJaroru4ecKux
Pa3BUBAIOIINMHU. U3MEpEeHUi -
BepbasnbHbie IpHeMBbI http://www.fipi.ru
00y4eHUs JISKITHS, POIII
3ager
Pabora B rpymnre nim
WHIUBHUY AIBHO
24.|Bona.  PacTtBoOpBI [TpakTHueckas PaGoteI ¢ IPOIEICBTHICCKUM. CD-ROM: 6ubnmnoteka
IHonsiTue 00 pabota Ne TEKCTOBBIMU TIPOBEPOUHbIH. AJIEKTPOHHBIX
OCHOBAaHHUAX [IpurotoBnenue HCTOYHUKAMU YcrHerit HaTrJISIIHBIX [TOCOOMIA.
pacTBOpOB uHpopMaImu: gHCI’MeHHHH .| Xumus,
oTpe/IeNEHHON yueOHUKOM, KKCHgPHMeHTam’HIjIH CD-ROM: BupryanbHas
] OMOMWHUPOBAHHBIN
KOHILIEHTpaIuen 3aJaHUSIMU po XUMUYeCcKas
TBopueckuit
Pa6oTa co nmabopatopust
CTaTUCTUYCCKUMU, «DenepanbHbIl
WJUTIOCTPATUBHBIMU UHCTUTYT
Marepuaiamu- MeJaroru4eckKux
rpaduku U3MEPEHUIN -

BepOanpable mpreMbl
oOyuenwus (Oecena,
pacckas, JISKIHs,

http://www.fipi.ru
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CEeMHHAp | T.JI.)
Opraamzanms
UHpOpPMAITIH C
MIOMOIIIBIO CXEM
Bonpockl, 0TBETHI
JIOTIOJTHEHUSI
Opranu3zanus JOruKo-
CMBICIIOBOTO
CTPYKTYpUPOBAHUS
MaTepuala

PaboTa B rpymme uinu
WH/IUBHTY AJTbHO

2.5.

OCHOBHBIE KJACCHI
HEOPraHN4ecKuX
coeUHEeHMI

KonTposnbHas
pabota No2
«OCHOBHBIE
KJIACCBI
HEOPraHUYECKUX
COEIMHEHUIN

IIpakTuueckas
paborta No 6.
Pemienue
AKCIEPUMEHTAIIbHBIX
3aJa4 = IO  TeMe
«OcHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIUHEHUID)

PaGoTsl ¢
TEKCTOBBIMU
UCTOYHHUKAMH
nH(popMaIuu:
y4eOHUKOM,
3aJaHUSIMHU,
KOHTPOJIbHBIMHU
pa3BUBAIOIINMU.
Pabora co
CTaTUCTUYCCKUMU,
WJUTIOCTPATUBHBIMU
MaTepruaIaMHu-
TaOJINIIBI

Pabora c
JIUIAKTHYECKUMU
9KPAHHBIMH
MaTepuaiaMu,
KOMMEHTApUH MOCTe
poCMOTpa
BUeoparmenTa
Bepbansubie mpuemsl
oOydenus Oecena,
pacckas
Opranuzanus

MPONEAEBTUYECKHUH.
Texymuii KOHTPOIIb,
3aKJIFOYUTENbHBIH.
VYcTHbli
ITuceMeHHbIN
OKCHepUMEHTAJIbHBIHI

info@futuredyou.ru -
[Toptan HarmonansHoM
o0Opa3oBaTeNbHOM
MPOTPAMMBI
«HTEeNNIeKTYanbHO —
TBOPYECKUI MOTEHIUAI
POIII
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UHpOpPMAITIH C
MIOMOIIBIO CXEM
Bompocsl, oTBeTHI

JOITOJIHCHUS
Pabora B rpymnre nim
WHAVBUY AJILHO
Hroro o pazzeny 30
Paznen 3. llepunoauueckuii 3aKO0H " IMepunoanyeckas cucrema XUMHYECKUX 3JICMEHTOB J. W. MenpeieeBa.
Crtpoenune atomoB. XuMHYeckasi CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU
3.1. | lepuoanueckmii 7 | KonrponsHas PaGoTsl ¢ Texymuil KOHTPOIIB, CD-ROM: 6ubnmnoreka
3aKOH pabora Ne3 TEKCTOBBIMU TIPOBEPOUHBIH. DJIEKTPOHHBIX
Tepuoauyeckas «ITepronuueckuii MCTOYHUKAMH Wroroesl, HAJISTHBIX TIOCOOMHA.
cucTemMa 3aKOH u uHpopMaImu: SaKIIOUUTCIIBHBIH. Xumus,
XHMHYECKHX [Tepuonnueckas y4eOHUKOM, YCTHEIH . «DenepanbHbIi
ITucemeHHbBIN
3JIeMEHTOB cucrema 3aJaHUSMHU UHCTUTYT
J1. 1. MenaeseeBa. XUMHAYECKUX Pa6ora co eJarorn4ecKux
CtpoeHue aToma 3JIEMEHTOB CTaTUCTUYCCKUMH, U3MEPEHUID -
. . Menneneena. WJUTIOCTPATUBHBIMU http://www.fipi.ru
Crpoenue atoma» MaTepuasaMu- "JJIeKTPpOHHAasA
TaOJIHIIBI, TPAPUKH, OudJMoTEKA MO
AMArpamMmmel xumuu'' - chem.msu.su
Pabora ¢ POIII
OUIAKTAYECKUMU
9KpaHHbIMHU
MaTepuajiaMu,
KOMMCEHTapHUHU 110cCJIe
pOCMOTpa
BHIEO(pparMenTa,
aHaju3,
PEIICH3UPOBaHHE
BepOanbuble npuembl
oOyueHmsI-6ecena,
pacckas, JICKIUA
YreHue ¢ TOMETKaMu
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Ha TOJIIX

Yrenue ¢ o0cTaHOBKaMH
Opranuzanus
nH(pOpMAIH C
IIOMOIIBIO CXEM
Bomnpocsl, oTBETHI

JOITOJIHCHUA

Opraauzans JOTHKO-

CMBICIIOBOI'O

CTPYKTYPHUPOBAHMUS

MaTtcpuaia

PaGora B rpymnme nim

UHAUBUAYAJIBHO

3.2. | XumMH4ecKas CBS3b. KouTposbHas Pa6ora co Texyuwii konrpone, | info@futuredyou.ru -

OxucauTe/IbHO- pabota Neq CTaTUCTUYECKUMU, Hrorossii, [Topran HanmonaneHoM
BOCCTAHOBHUTE/IbHBIE «HUrorosas KP 3a WJUTFOCTPAaTHBHBIMA 33KH10‘{HTCHBHHPUI- 00pa3oBaTesIbHOI
peakuuu Kypc 8 Kimaccay MarepuantaMm- Yot pOrpaMMbl

TaOIUIIBI, TPAPUKU IIncEMeHHbIH . «MHTENnNneKTYyanpHo —

PaGora ¢ KommerotepHsrit

JUIAKTHYECKUMHU
OKpaHHBIMU
MaTepHanamu,
KOMMEHTAapHUH TOCTIe
npocMoTpa
BUIeoparMenra,
aHaJu3,
peleH3upoBaHue
UTteHue ¢ OCTAaHOBKaMU
Knactep

Pabora B rpymnre nim
MHIUBHULY aJIbHO

TBOPYECKUHU MOTEHIIUAT
Poccuny;
POII

Hroro no pazneny:

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO

68
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YACOB
ITPOTPAMME

1o

TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

Ne | HaumeHnoBaHue pa3iesioB KoauyecTBo yacon Jdara | Buabt Buanbl, DyekTpoHHbIE (HM(PPOBHIE)
n/m | 4 TeM NPOrpamMMbl u3y4y | JAesiTeJIbHOCTH | (hOopMBI o0pa3oBaTe/IbHbIE PeCypChl
BCE€ro | KOHTPOJIbHbIC paﬁOTbl NPpaKTUY€CKHueE paﬁOTbI cHMs KOHTpoO.JI51
Paznen 1. BenmecTBO M XUMU4YECKHE PeaKIIUH
1.1. | oBTOpeHue u| 5 Pabora ¢ Texymmit | info@futuredyou.ru -
yriay6Jenue 3HaHmii | TEKCTOBBIMU KOHTpoJb, | [loptan HarmonansHOM
OCHOBHBIX paszesioB VUCTOYHHUKAMHU | Y CTHBIN o0pa3oBaTeNnbHON
Kypca 8 kiaacca uHdopmaruu | [luceMeHH | mporpamMmsl
becena 1317} «HTENIIEeKTyaIbHO —
Yrenue ¢ TBOPYECKHIA OTEHITHAIT
IIOMCTKaMH Ha POCCI/II/I»;
ToBIX http://school-
Bompocar, collection.edu.ru - Enumas
OTBCThI
JE— KOJUTEKIIUS IU(PPOBBIX
PaGora s 00pa30BaTEIIbHBIX
rpynne 158070 pecypeos
WHAUBUIYAUTHHO
1.2.| OcnoBubIe 4 | KourponbHas — pabora PaGora ¢ Texyumit | http://school-
3aKoHOMepHOCTH | Nel  «IloBropenne u TEKCTOBLIMHU KoHTpoJb, | collection.edu.ru - Equnas
XHMHYECKHX peaKiuii yriyGieHne AHARMI HMCTOYHHMKAMHU | TPOBEPOYH | KOJUICKIUS U(PPOBBIX
OCHOBHBIX pasIenon uHbOpMaIu: | BIi. 00pa3oBaTeNbHBIX
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Kypca 8 Kiacca, YUCOHUKOM, VYcrHbli pecypcoB
OcHOBHBIE 3aJaHUSIMU I[Iucemenn | CD-ROM: oubanoreka
3aKOHOMEPHOCTH Pa6ora co 13178
XUMHYECKHX PEaKIi» CTaTUCTUHICCKA
MH,
WLUTIOCTPATHBH
BIMH
MaTepuaIamu-
TaOJIALBI
Kommenrapuu
nocine
IpOCMOTpa
BUieo(hparMeHT
a, aHaJu3,
peUCH3NPOBAHU
e
PaGora B
rpymnme W
UHAUBUAYAJIBHO
1.3.| DuexTposnTHUECKast Konrponsnas pabota | [Ipaktrueckas padora Ne 1 Pabora ¢ Texkymwmit | info@futuredyou.ru -
AUCCOLMALHUS. N2 «TDI» Pemenue TEKCTOBBIMU KOHTpoib, | [lopran HanmonansHOU
XuMuueckKue peakuum B OKCIICPUMCHTAJIBHBIX 3aga4 NCTOYHUKAMU IMPOBEPOYH 06p330BaTeHBHOﬁ
pacTBopax o Teme «TO» uHGOpPMAIUU: | BI. MIPOrpaMMBbl
YU4EeOHUKOM, UroroBeii, | «HTEIIEKTyaIbHO —
3aIaHUSIMU 3aKJIFOYUTE | TBOPYECKHM MOTEHIHAI
Pa3BHUBAIOIINM | JIBHBIHA MO Poccuny;
u. Paboraco | Teme http://school-
CTATUCTUYECKU | Y CTHBIN collection.edu.ru - Equnas
MU, [TuceMeHH | KOJUTEKIHS H(PPOBBIX
WUTIOCTPATHUBH | bIit 00pa3oBaTeNbHbIX
BIMU DKcrepuMe | pecypcoB
maTepuanamu- | HTanbHb | CD-ROM: 6ubnuoreka
TaOJIHIIBI AKTUBHBIC | DJICKTPOHHBIX HATJISTHBIX
Kommenrapun | hopmbr nmocoOuid. Xumusl,
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nocine yuebnoro | CD-ROM: BupryanpHas
[IpocMOTpa KOHTPOJIS XUMHYECKast T1abopatopus
BUZIcOparMeHT TBOpUECKHU POIILI
a, aHajus, i «®DenepatbHbIi HHCTUTYT
PELCH3MpOBAHH MearornIeCKUX
Eecez[a I/I3MepeHI/II71»_- _
Yrenne c http://www.fipi.ru
IIOMCTKaMH1 Ha
IIOJIAX
Hroro no pazueny
Pasnen 2. HeMeTa/ibl M MX COeIMHEHUS
2.1.| O6mas xapaKTepucTHKA [Mpaktuyeckass pabora No 2 Pabora co Texymmii | CD-ROM: 6ubnnoTexa
XHMHYECKHX 3JIeMEHTOB Pemenue CTATUCTUYECKHU | KOHTPOJIb | AJIEKTPOHHBIX HATJIsTHBIX
VIIA-rpynnsl. 'ajorenni JKCIIEPUMEHTAIIBHBIX  3aj1a4 MU, nocoOuii. Xumusl,
1o TeMe «Tonyuenue WJUTIOCTPATUBH CD-ROM: BuptyanbHas
XJIOPOBOJIOPOJia U H3Yy4EHHE BIMU XUMUYECKast JIa0opaTopust
€ro CBOWCTB)» MarepualamMu- POIII
TaOJIHIIBI «DenepanbHbIA HHCTUTYT
KommenTapun TI€1arOTMYECKHX
Hocye U3MEPEHUIN -
TpocMoTpa http://www.fipi.ru
BUico(hparMeHT
a, aHaIm3,
PCLUCH3UPOBAHU
e
becena
Pa6ora B
rpymrme 1581070

WHJMBUILY AJILHO
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2.2.| O6was XapaKkTepucTHKA PaGora co Texymmii | info@futuredyou.ru -
XHMHYECKHX 3JIEMEHTOB CTaTUCTUYECKU | KOHTPOJIb, | [loptan HannonanbHOM
VIA-rpynnel. Cepa u eé MH, IIPOBEPOYH | 00pa3oBaTeIbHON
COeMHEHHS WJUTIOCTPATHUBH | BIH. IpOrpaMMbl
BIMHA YcerHblii «HTENNeKTyaIbHO —
Marepuanamu- | [luceMeHH | TBopueckuii HOTeHLIHAI
TaOJINIIBI BIN Poccuny;
Kommenrapun | aktusubie | http://school-
rnociue bopmbl collection.edu.ru - Equnas
TpocMoTpa y4eOHOro | KOJUIEeKIHs U(PPOBBIX
BUICOpparMeHT KOHTpOJIA | 00pa30oBaTeNIbHbIX
a, aHaJu3,
peUOCH3UPOBAHU pecypeos
o CD-ROM: 6ubnmnoTexa
Becena AJEKTPOHHBIX HATJIsIHBIX
Yrenme ¢ nocobuil. Xumus,
TOMETKAMH Ha CD-ROM: BuptyanbHas
TOJISIX XUMHUUYecKasi labopaTopus
Bompocsr, POIII
OTBCTbI «DenepanbHbI HHCTUTYT
JOTIOJTHCHUA neJaroru4ecKux
Pabora B U3MEpEHHID) -
rpymme v http://www.fipi.ru
UHAWNBUAYAJIbHO
2.3.| O0mas xapaKkTepucTHKA [IpakTrdeckas padora Ne3 PaGora c Texymmii | info@futuredyou.ru -
XHMHYECKHX JJIEMEHTOB Pemenue TEKCTOBBIMU KOHTpOJb, | Ilopran HannonaneHOM
VA-rpynnsi. Asor, SKCIIEPUMEHTAIBHBIX  3aja4 HUCTOYHUKAMHU | IPOBEPOYH | 0OpazoBaTENbHOMN
docdop u uX coexHeHUs o TeMe «Ilomyuenne UHpOpMALUU: | BIH. IIPOrpaMMBbI
aMMHAaKa U OIBITHl C HUM) y4eOHUKOM, YcerHblid «HTENIIEeKTyaIbHO —
3aJlaHASIMH [IucbMEHH | TBOPYECKHH MOTEHIHAI
pa3BHUBAIOIIUM | BII Poccuny;
u. Pabora co | Dkcnepume | http://school-
cratuctrndecku | HraneHablil | collection.edu.ru - Equnas
MU, aKTHUBHbIE | KOJUIEKLUS HHU(POBBIX
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WLTIOCTPATUBH | GOpMBI 00pa3oBaTEIBHBIX
BIMH yueOHOTO | pecypcoB
matepuanamu- | kKoHtpois | CD-ROM: 6ubnmoreka
TaOJNIIBI AIEKTPOHHBIX HATJISTHBIX
Kommenrapun mocoouii. Xumusi,
focne CD-ROM: BuptyanbHas
[pocMoTpa XUMHYECKas TabopaTtopust
BIICOpparMenT «DenepanbHbli HHCTUTYT
4, aHaIus, IeIaroruuyeCKux
PCUCH3UPOBAHU o
o U3MEpEHUiD -
Becera http://www.fipi.ru
Urenue ¢
IIOMCTKaMH Ha
TIOJIAX
Bompocsl,
OTBCTHI
JOITOJIHCHUA
PaGora B
rpymme 1581070
WHIUBUY AIBHO
2.4.| O6masi XapaKkTepHCTHKA KonrponeHas pabora | [Ipaktuueckass pabora Ne 4 Pabota c Texymmii | info@futuredyou.ru -
XHMHYECKHX JJIE€MEHTOB No3 «HeMeTamisn Pemenue TEKCTOBBIMU KOHTpoJb, | Iloptan HarmonansHoOM
IVA-rpynmnsi. OKCTIEPUMEHTATBHBIX 33724 HCTOYHHKAMH | IIPOBEPOH o0pa3oBaTesIbHON
Yriepoa u KpeMHMH H HX 1o TeMe «Tlonyuenue uH(OpPMAITUHU: | BIH. } IIpOrpaMMEl
coeTMHEHHUS y4EOHUKOM, Hrorosseiy, | «HTENNEKTYyanpHO —
YIICKHCIIOTO rasa M OTBITEL € 3a/laHUsIMU 3aKJII0YUTE | TBOPUECKHM MOTEHIHAI
HHM» pa3BUBAIOIIMM | JIbHBIM IO | Poccumy;
u. Paboraco | teme http://school-
CTAaTHCTUYCCKH | Y CTHBIN collection.edu.ru - Equnas
MU, ITucemeHH | Koyekuus uuGpoBbIX
WJUTIOCTPATUBH | bIi 00pa3oBaTEIbHBIX
BIMH DKcrnepruMe | pecypcoB
Mmatepuanamu- | HTaiabHbl | CD-ROM: 6ubnmoteka
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TaOJIHIIBI AKTUBHBIC | DJIEKTPOHHBIX HATJISHBIX
Kommentapun | hopmer noco0Ouit. Xumus,
nocne yuebHoro | CD-ROM: BupryanpHas
fipoeMoTpa KOHTPOJISL | XUMHUYECKast 1abopaTtopus
BUicOparMeHT POIII
a, aHau3, .
Y —— «DenepanbHbIii HHCTUTYT
o eIarOrMYCSCKUX
Becena U3MEPCHU -
Urenme ¢ http://www.fipi.ru
[OMETKAMH Ha
HOJISIX
Bompocsl,
OTBETHI
JIOTIOJTHEHHUS]
Pabora B
rpyrme WK
VHIMBHy AITHO

Hroro no pazpeny

Pa3gen 3. Metasibl U UX COeIMHEHUS

3.1.| O6mue cBoOiicTBa Pab6ora co Texymmii | http://school-

MEeTALI0B CTaTUCTHYECKH | KOHTPOJb, | collection.edu.ru - Equnas

MH, NPOBEPOYH | KOJUICKIHS [TUPPOBBIX
WITIOCTPATHBH | bl 00pa30BaTEIIbHBIX
BIMHA YcrHblii pecypcoB
marepuanamu- | [luceMenn | CD-ROM: 6uGnmoreka
TaOJIHIIBI I AJIEKTPOHHBIX HATJISTHBIX
KommenTapun noco6uit. Xumus,
fiocne CD-ROM: BuptyanbHas
pocMoTpa
BIICObpArMeHT XHUMHUYECKast J1abopaTopusi

a, aHaJu3,
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PEIeH3UPOBaHU
e

becena

Yrenue ¢
IIOMETKaMH Ha
MOJISIX

POIII

Bomnpocsl,

OTBCThI

JOITOJIHCHUS

3.2. | BaxHeiiine MeTaNIbI U KonrponsHass  pabora | [Ipaktuueckas pabora Ne 5 Pabota ¢ Texymmit | info@futuredyou.ru -
HX COeIMHEHHA Ned «MeTamisny Pemenue TEKCTOBBIMH KOHTpoJb, | Ilopran HammonansHoOM
JKCTIEPHMEHTATTBHBIX 337124 HCTOYHHMKAMH | IIPOBEPOH o0pazoBaTebHON
uHbOpMaIKU: | BIH. IporpaMMbI
nmo Tteme «KauecTBeHHBIE .

Y4EeOHUKOM, Uroroseiil, | «HTEMNEKTyaIbHO —
peaKin Ha KaTHOHDI 3aJaHUSIMU 3aKJIIOYMTE | TBOPUECKHUU MOTEHIUAT
MCTaJLIOR» pa3BHBAIOIIMM | JIBHBIN MO0 | Poccumny;

- 5 No 6 u. Paboraco | teme http://school-
o o -
pakTiHcckad pabora A2 CTaTUCTHYCCKH | Y CTHBIM collection.edu.ru - Equnas
Pemenne MU, [TucbMeHH | KOJUIEKIMS HU(PPOBBIX
SKCHEPUMEHTAIBHBIX 3324 WJUTFOCTPATHUBH | BIA 00pa3oBaTeNbHbIX
no teme  «l'eHeTHueckas bIMU Okcrepume | pecypeos
CBSI3b MEXKLYy OCHOBHBIMHU Marepuaiamu- | HTanbHbeld | POII
TaOJUIIBT KTUBHBI 5
KJIacCaMH  HEOPTaHUYECKUX ! a ¢ | «DencpanbHELA HHCTHTYT
. Kommenrapun | hopmsl eJaroruyeCcKux
COCTMHEHUI HocTe 8
y4eOHOro | u3MepeHui» -
fpocMoTpa xouTpons | http://www.fipi.ru
BHICO(PparMeHT
TBOPYECKHU

a, aHaJIu3, .

penensuposann | ¥

e

becena

Utenue ¢

MIOMETKaMH Ha
TIOJIAX
Bomnpocsl,
OTBETHI
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JOTIOJTHEHUSI
Pa6ora B
rpymme 1581071
WHIUBHUY AIBHO

Hroro no pazneny:

Paznen 4. Xumusa u okpy:kaouias cpeaa

4.1.| BemecrBa u matepuannb | 3 Pa6ora c aktusHble | http://school-

B JKM3HH YeJI0OBeKa TEKCTOBBIMU bopmbI collection.edu.ru - Enqunas

WCTOYHUKAMHU | y4eOHOTO | KOJUICKIUS IU(PPOBBIX
UHPOpPMALIMU: | KOHTPOJS | 00pa30BaTEIbHBIX
y4eOHUKOM, TBOPYECKH | peCypcoB
3aJaHUSIMU i
Pa3BUBAIOIINM
u
Pa6ora B
IPYIIIE WK
VHIUBHIYaJIbHO

Hroro no pazgeny: 3

PesepBHOE Bpemst 4

OBLIEE KOJIMYECTBO | 68

YACOB I10 I[TPOI'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI51 YYEHUKA

OCHOBHas JINTEPATYpPa

labpuensn O.C. Xumus: 8 kinacc: yaeOHUK sl 001Ie00pa30BaTeNbHBIX YUpEKIeHUH. — M.:
[Ipocsemenue., 2021 r

Ia6puenssa O.C. Xumus: 9 knacc: y4eOHHK I 00IIe00pa30BaTeIbHBIX YUpeKIaeHHA. — M.:
[Ipoceemenue, 2021 r

- JOIIOJHHUTCIbHAA JIUTCpATypa

1. Kypnan «Xumus B IKOJIEY;

2. Kontpen - Xumus s Beex (http://kontren.narod.ru). - uadopMaimoHHO-00pa3oBaTeIbHBIN
CauT AJId TEX, KTO U3Yy4acT XMMHUIO, KTO €€ NPCoaacT, JJI1 BCEX KTO HHTCPECYCTCA XUMHEN.

3. Amxummuk (http://www.alhimik.ru/) - oauH u3 nydmux CaWTOB PYCCKOS3BIYHOTO
XUMHYeCKOro VHTepHeTa OpPHUCHTHPOBAHHBI HA YUYHTENsl W YYCHHKA, MPErojaBaTelisi H
CTy/ICHTA.

4. DHIUKIIONEeINYECKHUIA CIIOBAph IOHOI'O XUMHKa
METOJANYECKUE MATEPHUAJIBI AJ151 YYUTEJIA
HNHTepHeT-pecypebl Ha pyCCKOM fI3bIKe

1. http://www.alhimik.ru. TIpeacraBiensl ciaemyromue pyOPUKH: COBETHl aOUTYPHEHTY, YUHUTEIO
XUMUH, CIPABOYHUK (0OYeHb OOJIbIAst OA00pKa TAOIHI[ M CIIPABOYHBIX MATEPUAIIOB), BECEAs XM,
HOBOCTH, OJIMMITHA/IBI, KyHCTKaMepa (MHOTO HHTEPECHBIX HCTOPHIECKHUX CBEICHUIA).

2. http://www.hij.ru. )Xypaan «XuMusi ¥ )KU3Hb» TOHATHO M 3aHMMATEJIbHO PAcCKa3blBaeT 000 BCEM
HUHTEPECHOM, YTO MPOMCXOIUT B HAYKE U MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DnekrponHsiii sxypHan «XUMHUKH U XUMHS», B KOTOPOM
IPE/ICTABIICHBI OIBITHI 10 XUMHU U 3aHHUMaTelbHas WH()OPMAIHs, MO3BOJISIONINE YBICYh YUYCHUKOB
IKCIIEPUMEHTABHOM YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3morkHast TuTepaTypa 1o XMMHH.

5. http://www.prosv.ru/. Tlocobus I ydammxcsi, B TOM 4YHCJIE IS HMOArOTOBKA K HMTOTOBOM

arrectanuu (OI'D u EI'D), Metoguveckue mocoOus sl yduTese, HaydHO-TIONYJIsIpHas JInTepaTypa
10 XUMHUH.

6. http://1september.ru/. XXypuan npegHasHaueH He TOJBKO A yduTeneid. B HEM mpeacTaBiacHO
00JIBIIIOE KOJMYECTBO pabOT YUYEHUKOB, B TOM YHCIIC HCCIIEI0BATEILCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBII MOPTAJ CO CCHUIKAMU HA
00pa3oBatelbHbIe CAUTHI TI0 XUMHH.


http://www.alhimik.ru/)
http://www.alhimik.ru/)
http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
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8. www.periodictable.ru. COopHuk cTareii O XHMHYECKHX 3JEMEHTaX, WILIFOCTPUPOBAHHBIN
IKCTIEPHUMEHTOM.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

MyJabTHMeAUHHBbIC NIPEe3eHTALMU:

Buneoypoku, npe3eHTanuu, OJMMITHAIbI:

Info@future4vou.ru - IMopran HanmonansHO#M 00pa3oBaTeabHOM NporpaMMbl «IHTEIUIEKTyaIbHO —
TBOpPYECKHUI NOTeHIMan Poccuny;

info@aktalant.ru — caiit TMCTaHIIMOHHBIX KOHKYPCOB ¥ BUKTOPHH

Hogwrii ypox' info@novyurok.ru - MexayHapoaHble OJIUAIl — TYPHUPBI /IS YIEHUKOB, KOHCTIEKTHI
YPOKOB

repetitor.1c.ru "1C: MyasTumeaua' - penerutop on-line. MynbTumMe IHHHBIN KypC IKOJIBHOM
XMMHUH C KOTOPBIM, eciii y Bac HeT CD-nucka, MoxHO mo3aHuMatkcs on-line. Heo6xomuma
perucTpaIusi, Ho 3TO Aej0 5-Tu cekyH. Pasznensi: OCHOBBI TeopeTHYecKoi xumun. Heopranuueckast
xumusi. Oprannueckas xumus. [logroroska B BY3. B kaxio#i riaBe Kypca ecTb IPUMEPHI U 33]1a4U C
OTBETaMH U PEIICHUSIMHU.

https://infourok.ru

http://himiya-video.com/
https://interneturok.ru/chemistry/ - KYPCBHI (onnaitn-o6yuenue), TECTBI,

OJIMMIINA 1bl, BUJEOYPOKH, GUBJIMOTEKA

MatepuaJbl 1Jisi KOMIIBIOTEPHOI0 TECTUPOBAHUSA U JJ1s1 MoAroToBKku k 'MA no xummum:

http://school-collection.edu.ru - Exunasi koJutekuusi HuGPoBbIX 00pa3oBaTeIbHBIX PeCypCcoB
Sdamgia.ru — o6pa3oBaTesibHBIN TOPTAJ IS MOJATOTOBKH K SK3aMEHaM:

https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

Ayamno (BH1€0) MaTepUHAJIbI:

CD-ROM: 6ubnuoTteka >MeKTPOHHBIX HATISAHBIX TocoOuit. Xumus (Ha 10 quckax),
CD-ROM : BuptyasibHast XuMuieckasi J1abopaTopus
CD-ROM : snexrponnoe npunoxenue (DVD) k yueObnuky Pynsuruca I'.E., ®enpamana ©.I°

JIeKTPOHHbIE OUOJINOTEKN:

http://www.alleng.ru/ - DnextponHast 6MOIMOTEKA Y4eOHOU JIUTEPATyPhI
http://chemistry-chemists.com/Libraries. — anexTpoHHast OMOIMOTEKA 110 XUMHUH, (PUIUKE.
http://windows.edu/ru - «EnuHoe okHO ocTymna K 00pa3oBaTeiIbHbIM pecypcamy (OecruiaTHas
AJIEKTPOHHAS OMOINOTEKA)

http://www.chem.msu.su/rus/elibrary/ - snekrpornas OudIMOTEKa YUCOHBIX MATEPHAIOB 110 XUMHU
http://www.nehudlit.ru/books/subcat352.html - HexynoxkecTBeHHass OMOIMOTEKA. X UMHSI

Oépa3oBaTebHbIE PeCYypPChl CeTH HHTEPHET:

«EnunHas xomnekius nudpoBsIx 00pa3oBaTeIbHBIX pecypcoBy - hitp://school-collektion.edu/ru
«DenepanbHbIl HHCTUTYT NEIarOrHuecKuX u3mMepeHuin» - hitp://www.fipi.ru
«DenepanbHbIN HEHTP HHOOPMAIIMOHHBIX 00pa30BaTEbHBIX pecypcoBy - Nttp://fecior.edu.ru



http://www.periodictable.ru/
https://infourok.ru/go.html?href=mailto%3Ainfo%40future4you.ru
mailto:info@aktalant.ru
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https://infourok.ru/go.html?href=https%3A%2F%2Fneznaika.pro
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.alleng.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fchemistry-chemists.com%2FLibraries
https://infourok.ru/go.html?href=http%3A%2F%2Fwindows.edu%2Fru
http://www.chem.msu.su/rus/elibrary/
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.nehudlit.ru%2Fbooks%2Fsubcat352.html
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collektion.edu%2Fru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru
http://fcior.edu.ru/
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hitps://proshkolu.info —«mexTpoHHOE MEPHOAMUCCKOE U3TAHUCH

college.ru - paznen "OTkpoITOro Koswtemka' mo xumun. On-line TecTupoBanue (HeoOXoUMA
perucTparusi).

school-sector.relarn.ru - CaidT conepKHUT TEKCTOBBIE U Ipaduueckre Matepuais ( School-
sector.relarn.ru ). Bce atu Mmatepuaisl pa3MelieHs! 1 mo afapecy -informika.ru

DJIEKTPOHHBIC Y4eOHUKH
e chem.msu.su - Ha caiite "XuMHu4eckasi Hayka u oopaszoBanue B Poccuu'': ""JiekTpoHHan
oudamorexa mo xumun'" - chem.msu.su (pazaen "Matepuais! 1uist mkousHUKOB") 1 "lIkonbHOE
XHUMHYecKoe 00pazoBaHue B Poccuu: cTannapThl, yaeOHUKH, OJTMMITHA/IBI, YK3aMEHBI" -
chem.msu.su (MaTepuabl AJisl yIUTEICH U IIKOJIBHUKOB).
e hemi.nsu.ru "OcHoBbl xXuMuH" - DJIEKTPOHHBII YueOHuK. Internet-uznanue, ucnpasieHHoe U
nononaennoe. Hosocubupck: HI'Y, 2001-2006. notient HI'Y A.B. Manyiinos u B.W. Poguonos. 3to
AKCTICPUMEHTAIbHBIN yU4eOHUK 110 00IIel U HeopraHndecKon Xxumuu st 8-11 kmaccos,
npeJHa3HAuYeHHbIN KaK JUIsl Ha4aJIbHOTO 00Y4eHUs, TaK U JUIsl TOATOTOBKH K 9K3aMeHaM B By3. Bce
pazzesnbl yueOHHUKa XOPOIIOo WLTIOCTPUPOBaHbL. [IMI0C MpuioKeHus: TEepMUHBIL, IEPUOANYECKAsT
cHCTeMa, OTBETHI K 3aJ[a4aM | JIp.

MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

Hatypaabhble 00bekThl. HaTypanbHbie 00BEKTHI, HCIIONB3YeMbIe B 00YY€HUN XUMHH, BKIIOYAIOT B
ce0s KOJJIEKIIMM MUHEpAJOB M TOPHBIX IMOPOJ, METANIOB U CIUIABOB, MUHEPAIbHBIX YHAOOpEHUH,
IUIacTMace, Kay4yyKoB, BOJOKOH U T. 1. O3HaKOMJIEHHE YYaluXcsl ¢ 00pa3liaMu MCXOJHBIX BEIIECTB,
MOJIYTIPOYKTOB M TOTOBBIX H3JEIMHA IO3BOJSET MOJIYYUTh HArJIsSAHOE IMpelCTaBiIeHHe 00 ATHX
MaTepualiaX, WX BHEITHEM BHJE, a TaKKe O HEKOTOPHIX (U3NYECKHX CBOWCTBAX. 3HAYUTEIHHBIC
yueOHO-T103HaBaTEIbHbIE BO3MOKHOCTH UMEIOT KOJUIEKLIUHU, U3TOTOBJIEHHBIE CAMUMHU 00 y4JaroIUMHCS.
[TpeameTs! 11 TAKMX KOJUIEKLIMH cOOUpArOTCs BO BpeMs 3KCKYPCUI U APYIUMX BHEYPOUHBIX 3aHATHH.

KOHHGKHI/II/I HCIOJIB3YIOTCA TOJIBKO JIS1 O3HAKOMJICHHA YYalllUuXCsa ¢ BHCIITHUM BUAOM U (bHBI/I‘-IeCKI/IMI/I
CBOMCTBaMH HN3YyJaCMbIX BCUICCTB U MAaTCPHUAJIOB. I[JISI MMPOBCACHUA XUMUUYCCKUX OIBITOB KOJUICKIIUH
HCIIOJIB30BAaTh HCJIb34.

BHe 3T0¥ KiTaccudukanuy HaXOIATCS JABE TPYIIIBI YICOHOH anmapaTypebl:

1). s u3ydeHHs: TEOPETUYECKUX BOIPOCOB XUMHH - HJUTIOCTPAILUS 3aKOHA COXPAaHCHHS
Macchl BELIECTB, JEMOHCTpALUs 3JIEKTPONPOBOJHOCTH PAacTBOPOB, JIEMOHCTPALMS
JIBUKEHHSI HIOHOB B 3JIEKTPUUYECKOM T0JI€; ISl U3YUYEHUSI CKOPOCTH XUMHUYECKOW PEeaKIun
Y XUMHUYECKOT0 PaBHOBECHS;

2). s WUTIOCTPALMKA XHMHYECKHX OCHOB 3aBOJICKHX CIIOCOOOB MOJYYEHHS HEKOTOPBIX

BEIIECTB (CEPHOM KUCIOThI, aMMHUaKa u T. I1.).

BcnomoratenbHyto  poib  MIpalOT H3MEPHUTEIbHbIE M HarpeBaTelbHbIE MPUOOPSI,
pas3nUYHbIe IPUCTIOCOOJICHUS I BBIIIOJIHEHHS OIIBITOB.

Mopeau. O0beKTaMu MOJEIUPOBAHMUS B XUMHUM SIBISIOTCS aTOMBI, MOJIEKYJbI, KPUCTAJUIbI,
3aBOJICKME amnmapaThl, a TaKkKe MPOUCXOASAIINE IHpolecchl. B mpenonaBaHnu XUMHUK
UCTIOJB3YIOTCS MOJIEH KPUCTAIUTMYECKUX PEIIeTOK aiMasa, rpadura, cepsl, hocdopa, okcuaa
yrnepoaa (IV), iona, xenesa, menu, mariusi. HaGopsl Mojeneil aTOMOB Uit COCTABIICHHS
[IapOCTEPKHEBBIX MOJIEJIEH MOJIEKYI IPU U3YYEHUH OPraHUYEeCKON XUMHUH.
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YuyeOHble mocoOusi HA MeYaTHOW OCHOBe. B mporecce oOydeHUS XWMHH HCIIOJB3YIOTCS
CJIeTyIOIIME TaOIHIIBI TOCTOSHHOTO dYKCTOHUpoBanus: «lleproaudeckas cucteMa XUMHYECKUX
anementoB JI. . MenneneeBa», «Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW W COJICH»,
«INEKTPOXUMHUYECKHUN PsAJl HAPSIKEHU METAJIIOBY.

I[J'ISI OopraHu3alnun CaMOCTOSTEIbHOM pa6OTLI O6y‘IaIOH_II/IXC$I Ha YpOKaX HCIOJIb3YIOT
p33H006paSHBIe JUJTAKTHYCCKUC MaTCpHalibl: TETpadd Ha IeYaTHOH OCHOBC, KapTO4YKU C
3alaHUAMHU pazHoﬁ CTCIICHN TPYAHOCTU IJIsI U3YUCHUA HOBOI'O MaTtepualia, CaMOIPOBECPKU H
KOHTPOJIA 3HAHHUI yJamuxcs.

JKPaHHO-3BYKOBbIE CPeICTBA 00y4YeHUs

JIMHAMHYHBIMHA YKPAHHO-3BYKOBBIMH TIOCOOUSIMHU SIBIIIFOTCS TIPOU3BENCHUS KHHEMaTorpada:
JOKYMEHTAJIBHOT0, XPOHUKAJIBHOIO, MYJIbTUIUIMKaLIMOHHOTO. K 3TOH ke Trpynme OTHOCSTCS
SKpPaHHO-3BYKOBbIE CpeICTBa OOY4YeHHMs, [UIsI TpeAbABIeHUs WHPOPMALMU KOTOPBIX
Heo0X0/IMMa KOMIIbIOTEpHAs TEXHUKA.

Texunueckue cpeacrTa o0yueHHMs. [Ipy KOMIUIEKCHOM MCIIONB30BaHUU CPEACTB OOyUEHHS
HEM30C)KEH BOMPOC O BO3MOXXHOCTH 3aMEHBbl OJHOTO IOCOOMs JAPYrMM, HalpHMep
JIEMOHCTPAIIMOHHOTO WJTK JJa0OpaTOPHOTO OMBITA €r0 N300pakeHneM Ha skpane. Mudopmanus,
coJiepKamasicsi B 9KpaHHOM TTOCOOMH, IPEACTABISET OO0 JUIIb OTpakeHUE pealbHOro MHpa,
U M03TOMY OHA JOJDKHA MMETh ONOpPY B YYBCTBEHHOM ONbITe oOyuarommxcs. B mporuBHOM
ciyyae (opMupyroTcst HempaBuwibHble U (opMmanbHble 3HaHUA. OCOOEHHO OMAaCHO
(dbopMHpOBaHHE WCKWKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX TMPEACTABICHUN, ITOCKOIBKY
OKpaHHOC MPOCTPAHCTBO M BPEMA 3HAYUTCIIBHO OTIIMYAIOTCA OT PE€aIbHOro IHpPOCTpaHCTBa U
BpEMEHHU. DKpaHHOE MOCOOHE HE MOXKET 3aMEHUTh COOOMN peanbHblil 00BEKT B MPOLECCE €ro
IMMO3HaHWA BBUAY TOI'O, YTO HEC MOXKCT 6BITB HUCTOYHHUKOM YYBCTBCHHOI'O OIIbITA O CBOﬁCTBaX,
CYIIECTBEHHBIX TP U3YUYCHUHM XUMHHU: [[BETE, 3aMaxe, KPUCTANTMIECKOM CTPOSHHH U T. 1. B TO
e BpeMs NMPH HAIWMYHUW Yy YYalIUXCs JTOCTaTOYHBIX YYBCTBCHHBIX 3HAHHMH HAa HEKOTOPBIX
JTanax OOYYeHHUs BOCIPOU3BEIICHUE XUMHUYECKOTO ONBITA B DKPAHHOM IOCOOMH MOXKET OBITH
Oosee 1ienecoo0pa3HbIM, YeM €0 TIOBTOPHAS JIEMOHCTPAIIHS.

OBOPY JOBAHME JIJIs] IPOBEJIEHH S TABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JTEMOHCTPALIAN

XumMHuYeckHe peakTHBbI M MaTepuaibl. O0OpalieHue cO MHOTMMHU BELIECTBAMM TpeOyeT CTpOroro
COONIIOJICHHUST TpaBWJI TEXHUKU OE30MIaCHOCTH, OCOOCHHO TMpHU BBINOJHEHUU OINBITOB CaMHUMH
yuamumucs. Bee Heo6xoanMble Mepbl IPEAOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOLIUX JOKYMEHTaX
Y UHCTPYKIMSIX, a TAKXKe B IOCOOUAX Ul yUUTEIeH XUMUU.

HauGonee yacTo ucnosb3yeMble PeakTUBbI U MaTEPUAIbI:

1) mpocThie BelecTBa - Me/lb, HATPUH, Kb, ATIOMHUHNIN, MarHuid, )eJe30, [UHK, Cepa;

2) oxcuabl — menu (I1), kanbius, xxenesa (I11), maraus;

3) KHUCIIOTBI - COJISIHAs, CepHasl, a30THAS;

4) OCHOBaHUS - THUIPOKCHUI HATPHsL, THIPOKCH] KaJIbIWs, TUIPOKCHI Oapus, 25%-Hblii
BOJIHBIN pACTBOpP aMMHUAKa;

5) comu - xmnopunbl Hatpus, meau (II), sxenesa(lll); HuTpaThl Kanusi, HaTpus, cepedpa;
cynbdatel Mmeau (1), xxenesa (II), xenesa (III), anromunHMsI, aMMOHUs, Kanusi, OpoMu
HaTpHS;
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6) opraHudYeckMe COCTMHEHHsS - Kpaxmall, DJIMIEPHH, YKCYCHas KHCJOTa, METHIJIOBBIA
OpaHXeBbIH, (peHonranenH, JaKmMyc.

XumMuyeckas naﬁopaTopﬂaﬂ mocyjaa, annmapartbl U l'[pHﬁOpr. Xumuaeckas mnmocyaa nmoapasaciisaCeTCsa
Ha ABC I'PYHIILL: JJIA BBIIIOJIHCHUS OIBITOB YUallIUMUCA U ACMOHCTPAIIMOHHBIX OIIBITOB.

[Tpubopsl, anmapaTbl ¥ YCTaHOBKH, HCIIOJNb3YyEMbIE HA YpOKax XHUMUH, MOAPA3AEISAIOT HAa OCHOBE
MPOTEKAOIINX B HUX (DPU3MYECKHX U XMMUYECKHX MPOIECCOB C YYaCTHEM BEILECTB, HAXOISAIIUXCS B
Pa3HBIX arperaTHbIX COCTOSHUAX:

1) npubopsl mas pabOTBl C rasaMd - TOJy4YeHHE, COOHMpaHHWE, OYMCTKA, CYIIKA,
MOTJIONIECHUE Ta30B; PEAKIIUU MEK/y ITOTOKAMH Ta30B;

2) anmapathl U MPUOOPHI JJIsI OIBITOB C JKUIKAMH M TBEPIbIMH BEIIECTBAMH - MICPETOHKA,
(buIbTPOBaAHKE, KPUCTAJUTH3AIIHS; POBEICHUE PEAKITUN MEXITy TBEPIBIM BEIICCTBOM H
KHIKOCTBIO, YKUJIKOCTBIO U JKUIKOCTHIO, TBEPJILIMU BEIICCTBAMH.



