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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpaMma 1o XUMHH JIsl 00YJaroIuXcs 8 KJIACCOB COCTaBJIeHA HAa OCHOBE TpeboBaHui K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOT'O OOIIIEro
00pa3zoBaHusl, C YIETOM pacrpele€HHBIX 10 KJIaccaM MPOBEPSIEMbIX TpeOOBaHUN K Pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUs U 3JIEMEHTOB COJCPKAHUSA,
MIPEJICTABJICHHBIX B Y HUBEPCAILHOM KOIU(HUKATOPE 10 XUMHUH, a TAKKe Ha OcHOBE [IpuMepHO# porpaMMeI
BOCTIUTaHMsI 00YYaIOLIMXCS MPH MOJTyYE€HHH OCHOBHOTO 00111ero oopazoBanus u ¢ yuérom Konuemnuu
MpernoaBaHus y4eOHOTO peaMeTa « XuMush» B 00pa3oBaTeIbHBIX OpraHu3anusix Poccuiickoit
deneparyn, peaau3yoLX OCHOBHbBIE 0011e00pa3oBarenbHble mporpammsl (yTB. Pemenuem Komnernn
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «XUMUS»

Bxunan yue6HOTO mpeamera « XUMUs» B JOCTHXKEHUE LiesIell OCHOBHOTO 00I11ero o0pa3oBaHus 00yCIIOBICH
BO MHOT'OM 3HAa4Ye€HHEM XUMHUUCCKOMN HAaYKH B IIO3HAHUHW 3aKOHOB IPUPOJbI, B PA3BUTHUH MTPOU3BOAUTCIIBHBIX
CHJI O0ILIECTBA U CO3JIaHMH HOBOM 0a3bl MaTepUAIbHON KYJIBTYPHI.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PAaCIpOCTpaHmiIa CBOE BIMSHUE HA Bce 00IacTh
YEJI0BEYECKOr0 CYILECTBOBAHMUS, 3a1aJ1a HOBOE BUJECHUE MUPA, CTAlIa HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCIIOBHEM KH3HH OOIIECTBA: 3HAHUE XUMUH CIIYKUT OCHOBOMU JJIst
(bopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €T0 MPEACTABICHUN O MaTePHaIbHOM €IMHCTBE MUPA; BAKHYIO
POJIb UTPaAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aUMOIIPEBPAILICHHUSIX SHEPTUH U 00 3BOIOIHUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMHUSI HAIIPABJIICHA Ha pelIeHue II100aNbHbIX MPo0IeM yCTOMYUBOTO
Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBO, YHEPIeTUUECKOM, MUIIEBOM U YKOJOTHYECKON O€30MaCHOCTH, IPobIeM
31paBOOXPAHEHUS.

B ycrnoBusx Bo3pacTaroniero 3Ha4eHuss XUMHUH B )KU3HH OOIIECTBA CYIICCTBCHHO TIOBBICHIIACH POJIh
XUMHYECKOTro oOpa3oBaHus. B miaHe coruanu3anuu OHO SBISETCS OJJHUM U3 YCIOBHIA (DOPMHPOBAHUS
MHTEJUIEKTA JUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XUMUYECKHE 3HAaHUS HEOOXOAUMBI 11l IPUOOpETEHHs OOLIEKYIbTYPHOTO
YPOBHS, IO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOPa3HOU
KU3HH 00IIECTBA, ISl OCO3HAHUS BaKHOCTH Pa3yMHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U 370POBBIO
JIPYTUX, K OKpY Karolen IPUPOJHON cpelie, A IPAMOTHOTO ITOBEAEHUS IIPU UCIIOJIBb30BAaHUU PA3ITUYHBIX
MaTepuaioB U XUMHYECKHUX BEIECTB B [IOBCEHEBHOM KU3HU.

Xummnueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE SBJSIETCS Oa30BBIM MO0 OTHOILIEHHIO K CHCTEME O0IIEero
XHUMHYECKOro o0pazoBanus. [109TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealiu3yeT NpUCyIre o0uemy
XUMHAYECKOMY 00pa30BaHUIO KITIOUEBbIE IEHHOCTH, KOTOPBIE OTPAXKAIOT rOCY1apCTBEHHBIE, OOIIECTBEHHBIC U
WH/IMBUyaIbHbIE TOTPEOHOCTH. DTUM OIPEIEIIeTCs CYIIHOCTh 00l cTpateruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHS 00YYAIOIIKXCS CPEACTBAMH YUeOHOTr0 NMpeaMeTa « XUMHUSD.

N3yuenue npeamera: 1) crmocoOCTBYET peau3aiii BO3MOXKHOCTEH Uil caMOPa3BUTHS U POPMUPOBAHUS
KYJIbTYpBI TIMYHOCTH, €€ 0011eH 1 (PyHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCUT BKJIaJ B (hopMupoBaHUe
MBILUIEHUS] U TBOPUYECKUX CITIOCOOHOCTEHN MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIBHON yueOHOM
ACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX U UCCIICA0OBATCIILCKUX YMGHI/IP'I, H€O6XOIII/IMBIX KakK B HOBCCI[HCBHOfI
KHU3HU, TaK U B IPO(EeCCHOHAIBHON IeATEeNHHOCTH; 3) 3HAKOMUT CO CHEIIU(PUKON HAYIHOTO MBIIUICHUS,
3aKJIa/IbIBA€T OCHOBBI IIEIOCTHOTO B3TJIAa HA €IMHCTBO IMPUPOABI U YETIOBEKA, SBIISIETCSI OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOIPOCTKOB; 4) CIIOCOOCTBYET
(hopMHPOBAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOE, K YETOBEKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHKE MIKOJIHHUKOB.

HazBanusie HanpaBiieHUs! B 00y4eHUN XUMHH 00ECTIEYMBAIOTCS CIICIM(PUKON copep kaHus peIMeTa,
KOTOpLIfI ABJBICTCA NCAArOrM4CCKU a1allTUPOBAHHBIM OTPAXKCHUCM 0azoBoii HAayKH XUMHU HA OHpeI[eJIéHHOM
arare €€ pa3BUTHS.

Kypc xumuu 0CHOBHOH IIKOJIbI OPUEHTUPOBAH HA OCBOEHUE 00YYarOIIMMKCS OCHOB HEOPraHMYECKON
XMMHUU ¥ HEKOTOPBIX TOHATHH U CBeIEHUH 00 OTJeNbHBIX 00BEKTaX OPTaHUYECKON XUMHUU.

CrpykTypa coznepxaHus npeamera copMUpoBaHa HA OCHOBE CUCTEMHOTO IIOAX0/1a K €r0 U3yUYCHHUIO.
COI[Cp)KaHI/Ie CKJI1aaAbIBACTCA U3 CUCTEMBI MOHATUHA 0 XUMHYECKOM DJIEMCHTE U BEIICCTBEC U CUCTEMBI MOHSITHH
0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHH30BaHBI MO MPUHIUITY TOCIEJ0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUI PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMs KaK OCHOBBI BCErO €CTeCTBO3HaHUsA, ypoBHs [lepuonnueckoro 3akona /1. 1. Menneneena kak
OCHOBHOI'O 3aKOHAa XMMUHU, YUCHUA O CTPOCHUU aTOMA U XUMHYECKOH CBA3U, HpeI[CTaBHeHI/Iﬁ 00
ANEKTPOJINTUYECKON JUCCOLMALIMY BEIIECTB B pacTBopax. TeopeTnueckne 3HaHUsl pacCMaTpPUBAIOTCS Ha
OCHOBE YMIMPUYECKHU TOTYYECHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO
YPOBHS K JPyTOMY, BBIIOTHSSI (PYHKIIMH OOBSICHEHUS M IPOTHO3UPOBAHUSI CBOICTB, CTPOCHUS H

BO3MOXKHOCTEH MPAKTUYCCKOro NPpUMCHCHHA U IMMOJIYUCHUA N3YyHYaCMbIX BCIICCTB.

Takast opranuzanys cogepKaHus Kypca CHoCOOCTBYET IPEICTABICHUI0 XUMUIECKOH COCTABIISIONICH
HAYYHOH KapTHUHBI MHpa B JIOTHKE €€ CHCTEMHOMN MpUpoabl. Tem caMbIM 00ecrieqrBaeTcsi BO3SMOKHOCTD
¢bopmupoBaHus y 00y4JarOMIMXCsl HIEHHOCTHOTO OTHOUICHUS K HAYYHOMY 3HAHHUIO U METOAAaM MO3HAHUS B
Hayke. Ba)KHO Takke 3aMETUTh, YTO OCBOCHME COAEPKAHMS Kypca IPOUCXOAUT C IIPUBIICYEHUEM 3HAHUH U3
paHee U3y4eHHBbIX KypcoB: « OKkpy»xaromuil Mup», «buonorus. 5—7 kiaccel» 1 «PU3nKa. 7 Kj1accey.

HEJIN U3YYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HanpaBieHu1o NepBOCTENCHHON 3HAYMMOCTH MIPH PeaTn3aluy 00pa3oBaTeIbHBIX (yHKITHIA
npeaMeTa«XuMus TPATUIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKH KakK 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JEATEIBHOCTH YEIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB
MUPOBOMU KyJIBTYpPHI. 3a/1a4a MpeIMeTa COCTOUT B (JOPMHUPOBAHUH CUCTEMbBI XUMHUECKUX 3HAHUH —
BOXHEUIINX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETHYECKUX MOJOKECHUH, TOCTYIHBIX 0000IEeHHIA
MHPOBO33PEHYECKOr0 XapaKTepa, sI3bIKa HayKH, 3HAHUH O HayYHbIX METOJIaX U3YUYEHUS BEILIECTB U
XMMHYECKHUX PEaKIiii, a Takke B POPMUPOBAHUH U PA3BUTUU YMEHHI U CTIOCOOOB JI€ATEIBHOCTH,
CBSI3aHHBIX C IUIAHWPOBAHHUEM, HAOJIOJEHUEM U ITPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIIOEHUEM
MpaBWJI OE30MACHOTO OOpAIEHUs C BEIIECTBAMHU B TTOBCETHEBHOM JKU3HH.

Hapsny ¢ 5Tum nenu u3ydeHus mpemMeTa B IporpaMMe yTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopazoBanus. Cerogus B 00pa3oBaHUU 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00yUEHHsI HA Pa3BUTUE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIEKTa M 0011el KynbTypsl. OOydeHne yMEHHIO yUYUTHCS U IPOJIOJKATH CBOE 00pa3oBaHHe
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOW U3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBs13u ¢ 3TUM IIpU M3YYEHUHU [IPEIMETA B OCHOBHOM LIKOJIE JOMUHUPYIOIEE 3HAUEHUE TPUOOPETH TaKue
LIEJH, KaK:

(dbopMHpOBaHNE HHTEIUICKTYATbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY MPUHATHUIO PELICHUH, CTIOCOOHOM aaanTUPOBAThCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM
KU3HH,

HAIMpaBJICHHOCTh O0YYECHHUS HA CUCTEMAaTHUECKOE MMPHOOIIEHUE yJaIuXCs K CAMOCTOSATEIbHOM



[I03HABATEIIBHOM JIESITEIbHOCTH, HAYYHBIM METO/IaM MMO3HAHHUS, (POPMHUPYIOIIUM MOTHBALIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMHU;

obecrneueHne yCcIoBUH, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO 00YUAIOIIMMHICS OIbITa Pa3HOOOpa3HOM
JeSITeJIbHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KITFOUCBBIX HABBIKOB (KJTFOUEBBIX KOMITCTCHIINH ), UMCIOIINX
YHHUBEPCAIbHOE 3HAUCHHE /IS PA3JIUYHBIX BHJIOB JICATCILHOCTH,

bopmupoBaHUEe YMEHHI OOBSICHITH U OIICHUBATH SIBJICHUS OKPYIKAIOIIEr0 MUpa Ha OCHOBAHUU 3HAHHWN U
OTIBITA, MIOJTYYCHHBIX MTPH U3YUCHUU XUMHH;

dbopmupoBaHue y 00y4arOIIUXCs T'YMAaHUCTUYCCKUX OTHOIICHUH, MOHUMAaHUSI IECHHOCTH XMMHYCSCKUX
3HAHU# I BEIPAOOTKHU SKOJIOTUYECCKH 11€JIeCO00pa3HOro MOBEICHHS B OBITY M TPYAOBOM JCSITEIBHOCTH B
LEJISIX COXPAHEHHSI CBOETO 3/I0POBbSl M OKPYIKAIOIICH PUPOTHOM CpeIbl;

pa3BHTHE MOTUBAILIMHU K 00YUYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE
YCBOCHUS 00LIEYETIOBEYECKUX IIECHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPOQHIIS U HAIPABICHHOCTH
JanbHEeHIero ooy4eHusi.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Pons XumMuu B )KM3HU YelioBeka. Tena u Bemectsa. PU3NYECKUe CBOMCTBA BEMIECTB.
ArperaTHoe COCTOAHHC BCIICCTB. HOHHTHC 0O METOAaX IMO3HAHUS B XUMHUMH. XUMHA B CUCTEMC HayK. qI/ICTBIe
BemiecTBa u cMecu. CriocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIeMEHTBI. CHMBOJIBI XUMUYECKUX 31€MEHTOB. IIpocThie U clioKHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xummnueckast popmyia. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENBHAS aTOMHas Macca. OTHOCUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBas 10
XUMHUYECKOI'0 JIEMEHTA B COCJUHEHHH.

du3nuecKue 1 XUMUUECKHUE SIBJICHUSI. XUMUYECKas peakius U €€ Mpu3HaKu. 3aKOH COXPAaHEHUS MaCChl
BelecTB. XUMHUUYeCKre ypaBHeHus. Kimaccudukanmss XuMu4ecKuxX peakiuil (CoeIMHEHUS, Pa3I0KeHNUs,
3aMEIICHHS, OOMEHA).

XUMHUUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCY 101, C paBuiiaMH paboThl B 1ab0opaTopuu U
npuéMamMu 00pamieHus ¢ J1abopaTOPHBIM 000PYIOBAHUEM; U3YUCHHE U OTMMCAHNE (PU3UUECKUX CBOWCTB
00pa31oB HEOPraHUYECKHUX BEIECTB; HaO0qeHNe (PU3NUIECKUX (TUIaBJICHUE BOCKA, TAsTHUE JIbJa, PACTUPAaHUE
caxapa B CTyIIK€, KUIIEHUE U KOHJEHCALUsI BOJIbl) U XUMUYECKUX (TOPEHNE CBEYH, TPOKAIMBAHNUE METHON
IIPOBOJIOKH, B3aUMO/JICHICTBHE Mella ¢ KUCIOTON) SIBIICHH, HAOII0IeHUE U ONMCaHUe PU3HAKOB MPOTEKAHUS
XMMHYECKHUX peaKiuil (pa3nokeHne caxapa, B3auMOJICHCTBUE CEPHOIM KUCIOTHI C XJIOPHIOM Oapus,
pasnoxxenue rugpokcuaa meau(Il) npu narpeBanuu, B3aumoieicTBue xeine3a ¢ pactsopom coinu meau(Il));
U3ydeHue crocoO0B pa3zieNieHus cMecei (C MOMOIIbI0 MarHnTa, (UIBTPOBAaHUE, BBIIAPHBAHNE,
TUCTUILISAIMS, XpoMaTorpadusi), IpOBEACHUE OUUCTKY TIOBAPEHHOW COJIH; HAOMIOCHNE U OTIMCAaHUE
PE3yJIbTaTOB MPOBEACHUS OIbITA, MJUTFOCTPUPYIOLIEr0 3aKOH COXPAHEHHUSI MACChl; CO3JaHue MOJeeN
MOJIEKYJI (IIapOCTEP>KHEBBIX).

BazkHeiilue npeacTaBuTe I HEOPraHUYeCKNX BellleCTB

Bo3agyx — cmech razoB. Cocra Bo3ayxa. Kucinopoa — sneMeHT u npoctoe BeiectBo. Haxoxaenue
KHCIIOpOJIa B IpHUpoie, PU3NIECKUE M XUMUIECKHE cBOMCTBA (peakuuu roperns). Oxcumsl. [Ipumenenue
kuciopoaa. CriocoObl MOMyYeHHU KUCIOPOAa B Ta0OPaTOPUH U MPOMBIIIIICHHOCTH. KpyroBopoT kucioposaa B
npupoze. O30H — aJuI0TPONHAs MOIU(PHUKAIHS KUCIOPOAA.

TennoBoii 3¢ ekt XUMUIECKOH peakiiy, TEePMOXUMUYECKIE YPaBHEHHUS, K30~ U SHAOTEPMUUECKUE
peakiuu. TommBo: yroyib U MeTaH. 3arpsa3HEHUE BO3/lyXa, YCHICHHE TapHUKOBOTO 3P deKTa, pa3pylieHue
030HOBOTO CII0S.

Bonopon — aneMeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoa B mpupoje, Gu3ndeckre u XuMHISCKUe
CBOMCTBa, MPUMEHEHNE, CIIOCOOBI nmoayueHus. Kuciorel u comnu.

KonuuectBo BemectBa. Monb. Mossipuas Macca. 3akoH ABoraapo. Mossipasiii 00bEM ra3o. Pacuérsl o
XUMHWYCCKUM YPAaBHCHUAM.

®dusnueckue cBOMCTBA BOAbL. Boja kak pactBopurens. PacTBopsl. HackllieHHbIE M HEHACHILLICHHBIE
pactBopbl. PacTBOpUMOCTH BeweCcTB B BoAe.MaccoBas 10Jig BELIECTBA B PaCTBOpPE. XUMUYECKUE CBOMCTBA
Bozbl. OcHOBaHUs. PoJib pacTBOPOB B IIPUPO/IE U B )KU3HU uesnoBeka. KpyroBopoT BoJbl B IpUpoOIE.
3arpsi3HeHue NpupoaHbIX Boa. OXpaHa ¥ OYUCTKA IPUPOJHBIX BOJ.

Knaccugukarus nHeopranndeckux coenunennii. Oxcunpl. Kiaccugukamms okCuaoB: coneodpasyonme
(ocHOBHBIE, KUCIOTHBIC, aM(pOTEepHBIC) U HecoeoOpasyrome. HomMeHkIaTypa oKCuI0B (MeXIyHApO HAS U
TpuBHaJibHas). PU3MUECKHUE U XUMUYECKUE CBOWCTBA OKCUAOB. Iloyuenne okcuios.

OcuoBanwms. Knaccudukanus oCHOBaHUN: MIENTOYM U HEPACTBOPUMBIC OCHOBaHUs. HoMeHKaTypa
OCHOBaHUH (MeXAyHapoHas ¥ TpuBUasbHasA). Ousnueckre 1 XMMUUYECKHUE CBOMCTBA OCHOBAHU.



[Tonydyenue ocCHOBaHUI.

Kucnotel. Knaccudukanus kucnor. HomeHkmarypa Kucinot (MexXIyHapOIHAs U TPUBHUATIBHAS).
OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHocTn metamuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coiieid (MexayHapoaHas U TpuBHalIbHAs ). DU3HUECKUE U XUMUUECKUE CBOMCTBA
cousieil. [lomyuenue comen.

['eHeTnyeckas CBs3b MEXAY KJIacCaMHM HEOPraHMYECKUX COCTUHEHUM.

XVMHUYECKUH KCIIEPUMEHT: KaYECTBEHHOE OIIPEAEICHUE COAECPKAHMSI KUCIOPOAA B BO3/lyX€; IIOJyUYEHUE,
coOupaHue, pacClio3HaBaHUE U U3yUEHHUE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aMOICHCTBHS BEIIECTB C
KHCJIOPOAOM H yCIIOBHS BO3HUKHOBEHUS M MPEKpaIIeHUs ropeHus (Toxkapa); 03HaKOMJICHHE C 00pa3amMu
OKCHJIOB U OITMCAaHKUE X CBOWCTB; MOIy4YeHUE, COOMpaHUe, paclioO3HABAHNE M U3YUYEHUE CBOMCTB BOOPO/Ia
(ropenue); Bzaumoieiictere Bojioposa ¢ okcuaoM Menu(Il) (Bo3aMoxkHO UCIOIB30BaHUE BUACOMATEPUATIOB);
Habr01eHNe 00pa3IoB BEUIECTB KOJINYECTBOM | MOJIb; UCCIIEIOBAaHHE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C pa3jIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C OMPEACIIEHHON MAaCCOBOU JT0IEN
PacTBOPEHHOTO BELECTBA; B3aUMOAECHCTBHUE BO/IbI C METAJUIaMHU (HATPUEM U KaJIbLIMEM) (BO3MOXKHO
HCII0JIb30BaHNE BUJEOMATEPHUAIIOB); OIIPEAEICHUE PACTBOPOB KUCIIOT U IIEJI0UEH C IIOMOILBIO HHIUKAaTOPOB;
uccieoBaHre 00pas3oB HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOIIOICHNE U3MEHEHUS OKPACKH
MHAMKATOPOB B pacTBOpAxX KUCIIOT U LIeJIoUeil; n3yueHue B3aumoeiicteus okcua meau(ll) ¢ pactsopom
CEPHOU KHUCJIOThI, KUCJIOT C METaJUIAMM, PEAKLIM HEUTpaInu3alyy; 0Jy4eHHEe HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METAJUIA JPYTUM U3 pacTBOpA COJIM; PELICHUE AKCIIEPUMEHTAIbHBIX 3a4a4 110
TeMe«BakHelne Ki1acchl HEOPraHU4ECKUX COCIUHEHUID.

Ilepuoauyeckuii 3axoH u Ilepunoanyeckas cucrema xumuyeckux djiemenTos /1. M. Menaeieena.
Crpoenne atoMoB. XumMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIEC PeaKINU

[TepBble MOMBITKH KJIACCH(PHUKALINN XUMUYECKUX IeMEHTOB. [[OHATHE 0 IrpymIax CXOIHbBIX JIEMEHTOB
(IesI0uHBIC U IIEIOYHO3EMEIIbHBIE METAILIbI, TAJIOTeHbl, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOphIe 00pa3yIoT
amM(OTEpHbIE OKCHJIBI U TUAPOKCH/IBL.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cuctema XumMudeckux 3ineMeHToB [1. 1. Menneneesa.
Kopotkomnepuonnas u juimHHONIEproaHas Gopmsl [leproanyeckoit CHCTEMbl XUMUYECKUX 3J1€MEHTOB /1.

N. Menpneneesa. [lepuoasr u rpymnmnsl. @U3N4eCKUil CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siziep. M3otonbl. DnexTponsl. CTpoeHUE 3IEKTPOHHBIX 000I04eK
aToMOB nepBbIX 20 xumMuueckux 3eMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTA 110 €ro MojoxeHuto B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB 10 rpynmnaM u nepuonaM. 3Hauenue [lepuoauueckoro 3axona u Ilepuoanueckoi
CUCTEMBbI XUMHUYECKHUX JJIEMEHTOB U pa3BUTHUA HayKu U npakTuku. /. . MenneneeB — y4€Hblii u
IpaX<1aHUH.

Xumnueckas cBs3b. KoBaneHnTHas (moJisipHasi U HETOJSIpHAs) CBSI3b. DJIEKTPOOTPUIIATEIBHOCTh
XUMUYECKUX 3JIeMEHTOB. VlOHHas CBS3b.

Crenenb okuciieaus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIHLHEIC pcaKknuuu. Hpoueccm OKHCJICHHUA 1
BoccTaHOBJICHUA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHUUECKUH SKCTIEPUMEHT: U3Y4YEeHHE 00pa3LOB BEIIECTB METAJUIOB M HEMETAJUIOB; B3aUMOJICHCTBUE
TUAPOKCHJIA IMHKA C paCTBOPaMU KHUCIIOT U LIEJI0YEH; IPOBEACHUE OIBITOB, MWILIIOCTPUPYIOLINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLIUN (TOPEHKE, PEAKIIMK Pa3JI0KEHUS, COEAUHEHNUS).

Me:xknpeameTHble CBSI3H
Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3yUEHUU XUMHUU B 8 KJIaCCE OCYILECTBIISETCS Yepe3



HCIIOJIB30BaAHHEC KaK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/If/'I, TaK U HOHSITHfI, SABJIIOINUXCA CUCTEMHBIMU JJIA
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3,

KHaCCI/I(i)I/IKaLII/ISI, NEpUOANIHOCTD, Ha6JHO,[[€HI/Ie, 9KCIICPUMCHT, MOACITIUPOBAHNUEC, USMCPCHUEC, MOJCIIb,
SIBJICHHC.

®dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJICKYJIa, AIEKTPUICCKHUIT 3apsi]l, BELIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, T'a3,
(du3HUYecKre BEIHMUMHBI, EAMHHIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE31161, COJHIIE.

Buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO,
BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

N3yuenne xuMuu B 8 Ki1acce HaIpaBJIeHO Ha JOCTH)KEHUE 00YYaIOUIMMHUCS JIMYHOCTHBIX, METAIPEAMETHBIX
Y TIPEIMETHBIX PE3YyJIbTaTOB OCBOCHUS Y4eOHOTO IIpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIIEro 00pa30BaHUs JOCTHTAIOTCS B XOZ€
00y4YeHHs XMMHUU B €IUHCTBE yUYEOHOM U BOCITUTATENBHOM AesiTenbHOCTH OpraHu3aiuy B COOTBETCTBUH C
TPaJIULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIECHHOCTSIMH, IPUHATHIMU
B 00IIECTBE MpaBWJIaMU U HOPMaMHU MOBEJCHHS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHUS
U COLMANIN3al1H 00y4YalOIIUXCSl.

JIM9HOCTHBIE pe3yIbTaThl OTPAKAIOT C(HOPMHUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IIaTpuoTHYECKOr0 BOCIMTAHUSA

1) LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACIIEJIUIO,
MMOHUMAHUS 3HAYCHUS] XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO 00I1eCTBA, CIOCOOHOCTH BIAACTh
JOCTOBEPHOU HH(OPMAIUEH 0 TEPEOBBIX JOCTHKEHHUSIX U OTKPHITHIX MUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

I'paxxnaHckoro BocnuTaHus

2) MNPEACTABJICHUA O COUAJIBHBIX HOpMAaXx U MpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, Y4eOHO-MCCIIeI0BaTEIbCKON, TBOPUECKON U
APYrux BUAax ACATCIbHOCTU; TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTH ITPH BBINTOJIHCHUN
y‘-Ie6HbIX, IIO3HABATCJIbHBIX 3a1a4, BBIIIOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘-Ie6HLIX ITPOCKTOB,
CTPEMIJICHHA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIIU B MPOLECCE 9TOM y‘-IG6HOI>i ACATCIIBbHOCTH, TOTOBHOCTHU
OLICHUBATh cBOE MMOBCACHHUC U MMOCTYIIKH CBOUX TOBapHHleﬁ C IMO3UILIMA HPABCTBCHHLIX U IIPABOBBIX HOPM C
y4€TOM OCO3HaHMsI IOCIIEICTBUN IIOCTYIKOB;

LleHHOCTH HAYYHOT'0 MO3HAHUS

3) MUPOBO33pEHYECKUX MPEICTABICHHI O BEIIECTBE U XUMUYECKON PEaKIMi, COOTBETCTBYIOIIUX
COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKU U COCTABJIAIONIUX OCHOBY IJIA TIOHUMAHUA CYIIHOCTH HaquOﬁ
KapTUHBI MUpa, HpeZ[CTaBHGHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA IPUPOAbI, B3AUMOCBA3AX
YeJIoBeKa C PUPOTHON CPENIOi, O POJIM XUMHUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) IMMO3HAaBaTCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMMOJIYYCHHUEC HOBBIX 3HAHUH 110 XHUMHU, HCOGXOI[I/IMBIX JJISL
00BsICHEHHS HAOTIOAAEMBIX MPOIIECCOB U SIBJICHUI;

5) mo3HaBaTenbHON, MH()OPMAIIMOHHON M YUTATEIBCKOM KyIbTYphI, B TOM YHCIIE HABHIKOB
CaMOCTOSITENIbHOU Pa0OThI C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYPO, TOCTYTHBIMH TEXHUIECKUMHU
CpeacTBaMU MHPOPMAITMOHHBIX TEXHOJIOTHIA,

6) nHTEepeca K 00yUEHUIO U TIO3HAHUIO, TF0003HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHUIO, TPOEKTHON M UCCIIEOBATEIBCKOM AEATETLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00YUYEHHS B ajbHENILIEM;

®opMupoBaHHUA KYJIbTYPbI 310POBbSI

7) O0CO3HaHHUA OCHHOCTHU KU3HU, OTBETCTBCHHOT'O OTHOIICHHA K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3J10pOBBI 00pa3 XKU3HU, OCO3HAHUS MOCJIEICTBUN U HENIPUATHUS BPEIHBIX IPUBBIYEK (YHIOTPEOIECHUS
QJIKOTOJIs1, HAPKOTHUKOB, KYPeHHS ), HEOOXOAMMOCTH COOJIIOICHHS MTPAaBUI 0€30IIaCHOCTH NP 0OpaIeHUH C
XMMUYECKHMH BEIIECTBAMH B OBITY U peasIbHON )KU3HU;

Tpynosoro Bocnutanus
8) uHTEepeca K MPaKTHYECKOMY M3YUYECHHUIO Ipodeccuil U TpyAa pa3InuHOTO poja, yBaKEHHE K TPYAY U



pe3yabpTaTaM TPyJIOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHMSI IPEIMETHBIX 3HAaHUHU 110 XUMHUH,
OCO3HAaHHOT'0 BbIOOpA MH/IMBUIyaJIbHOM TPAEKTOPUU MPOJOJKEHUS 00pa30BaHMsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIICIIHOM
npoeCCUOHATBHOM IEATENILHOCTH U Pa3BUTHSA HEOOXOAUMBIX YMEHHI; TOTOBHOCTh aIalTHPOBATHCS B
npodecCHOHATBLHON Cpejie;

IKO0JIOTHY€CKOIr0 BOCIIUTAHUS

9) 5KOJIOrMYECKH LeIecO00pa3HOro OTHOIIEHHS K MIPUPOJIE KaK HCTOYHUKY KH3HH Ha 3emile, OCHOBE €&
CYLIECTBOBaHMS, TOHUMAHUS IIEHHOCTHU 37I0POBOTO U O€30MacCHOT0 00pa3a KU3HU, OTBETCTBEHHOT'O
OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3JI0POBBIO, OCO3HAHUS [IEHHOCTU COOTIOACHHUS
npaBuiI 0€30MaCHOTO MOBEACHHS ITPU PadOTE C BELIECTBAMH, a TAKXKE B CUTYallUsAX, YTPOKAIOLINX 37J0POBBIO
U SKU3HH JIOJCH;

10) cnocoOHOCTH MPUMEHATH 3HAHUSL, OJTyYaeMble ITPU N3yUYECHUH XHUMUH, JUTS pEIICHHs 3a/1a4, CBSI3aHHBIX
C OKPY’KaIOILLEeH MPUPOJIHOMN CPEIOH, MOBBIIEHUS YPOBHS 3KOJIOTMYECKOU KYJIBTYPbI, OCO3HAHUS
rJI00aTFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIEM U ITyTeH UX PEIICHUs TOCPEACTBOM METOIOB XUMuUM; 11)
9KOJIOTMYECKOT0 MBILUIEHUS, YMEHUS PYKOBOACTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKAaTUBHOM U

COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAUUMBIE JJIs1 (JOPMHUPOBAHUS MUPOBO33PEHHS
oO0IIeHayYHbIe TOHATHS (3aKOH, TEOpHsl, MPUHIIMII, TUTIOTE3a, (PaKT, cucTemMa, mporece, SKCIEPUMEHT U Ap.),
KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX [IPEAMETaX U MO3BOJIAIOT HA OCHOBE 3HAaHUH U3
3THX MPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O LEIOCTHON HayYHOU KapTUHE MUPA, U YHUBEPCAJIbHBIC
yueOHbIe JieiicTBUS (T03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIE), KOTOPbIe 00ECIIeYnBaIOT
(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAHUPOBAHHIO U OCYILIECTBICHUIO Y4eOHON

ACATCIIbHOCTH.

MertanpenMeTHbIe pe3yIbTaThl OCBOSHHUS 00pa30BaTEIbHOM MPOrpaMMBbl IO XUMHUH OTPAXKAIOT OBJIAJICHUE
YHUBEPCAIbHBIMU [103HABATEIbHBIMU JICUCTBUSMU, B TOM YHCJIE:

ba3oBbIMH JT0rH4eCKUMH /1efiCTBUSIMH

1) ymeHueM rcronb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJICHUS ITPU OCBOCHUH 3HAHUMN: PACKPBIBATh CMBICI
XUMUYECKUX TMOHSATUH (BBLIETSATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C APYTUMHU
TOHSITHSIMHE ), UCTIOJIB30BATh MOHSATHUS JJIs1 OOBSICHEHUS OTACIBHBIX ()AaKTOB U SIBJICHUI; BRIOMPATh OCHOBAHUS
U KPUTEPUH JIJIsl KITACCH(PUKAITUN XUMUIECKUX BEIIECTB M XUMUYECKUX PEAKIINI; YCTAaHABIUBATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKYy O0OBEKTaMU U3YUCHHUS; CTPOUTH JIOTUUECKUE PACCYKIEHUs (MHIYKTUBHEIE,
JE€TyKTUBHBIE, 110 AaHAJIOTUH); JIEJIaTh BBIBOJBI U 3aKJIIOYCHUS;

2) yMEHHEM MPUMEHATH B MPOLECCe MO3HAHUS MOHATUS (IPEAMETHBIC U METANPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCTIOIB3yEMbIC B XUMHHU, TIPEOOPA30BHIBAThH MIMPOKO IPUMEHSIEMEIC B
XUMHH MOJICIILHBIC MTPEICTABICHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUUYeCcKast (hopMyIna u
ypaBHEHHE XUMHUYECKOHN peakiuy — MPH PEIICHUU YU4eOHO-TI03HABATEINBHBIX 3a71a4; C YUYETOM ITHX
MOJICJIbHBIX MPEJICTABIICHUN BBIABIISATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH U3y4aeMbIX
00BEKTOB— XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUI; BBISBIIATH O0IINE 3aKOHOMEPHOCTH, IIPUIHHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEUUS B U3YUAEMBIX MPOIIECCaxX U SABJICHUSX; MpeyIaratb KpUTEPUU ISt
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNI; CAMOCTOSITEIILHO BBIOMPATH CIIOCO0 pelieHus yueOHon
3a/1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMpATh HAMOOJIeE OXOSIINN C YIETOM

CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

ba3zoBbIMHE HcCI€T0BATENIBLCKUMH JeiCTBUSIMH



3) YMCHHUECM HCII0JIb30BATh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITIO3HAHUA, 4 TAKIKC B
Kadyc€CTBC OCHOBBI 1J14d q)OpMI/IpOBaHI/DI THUIIOTE3LI 110 MPOBEPKC MPAaBHUIILHOCTU BBICKA3bIBACMBIX Cy)KZ[CHHfI;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTraHU3ALMHU U TPOBEACHUIO YUCHHYECKUX IKCTIEPUMEHTOB:
yMeHH€e HaOJII0JaTh 3a XOA0M IIPOIIECCa, CAMOCTOATENILHO IPOrHO3UPOBATh €r0 pe3yibTaT, (OpMyJIUPOBATH
0606IJ_IGHI/I$I H BBIBOJIBI I1O pE3yJibTaTaM HpOBCZ[éHHOFO OIIbITAa, UCCIICAOBAaHUA, COCTABJIATH OTYET O
IIPOJIEJIaHHOM paboTe;

Paboroii c undopmanuei

5) yMeHueM BBIOUpaTh, aHATM3UPOBATH U HHTEPIPETUPOBATH MH(OPMAIIHIO PA3IMYHBIX BUIOB U (hOpM
MPEACTABICHUS, TTOIYYaeMYI0O U3 Pa3HbIX HCTOYHUKOB (HAyUYHO-TIOMYJIsipHAs JIUTEpaTypa XUMUUYECKOTO
COJIep>KaHusl, CIIPAaBOYHbIE TOCOOUs, pecypchl IHTepHETa); KpUTUIECKH OICHUBAThH MPOTHBOPEUYHUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHUEM IPUMEHSTH Pa3IMYHbIC METOJIbI M 3aIPOCHI IIPU OUCKE H 0TOOpe HH(pOpMALIUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HCOOXOMMBIX IS BHITIOJHEHUS YUEOHBIX U TIO3HABATEIIbHBIX 337a4 OTpe-
JENIEHHOTO THIIA; TPHOOPETEHUE OIBITa B 00JIACTH MCIIOJIb30BaHMS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUM, OBJIAJCHUE KYJIbTYPOH aKTUBHOI'O UCIIOIB30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOUPATh OMTUMATLHYIO GOpPMY MpeICcTaBICHIS HHPOPMAINH U WILTIOCTPHUPOBATH
pelnraeMble 3a/1a4u HECIIOKHBIMH CXEMaMHU, TuarpaMMamMu, IpYyruMu popmMamu rpaguKy U uX
KOMOHHALMSIMU,

7) yMEHHUEM UCTIONB30BaTh M AHATTM3UPOBATH B MPOLIECCe YUYCOHOH M HCCIIeI0BATEIBCKOM JeSTEIIbHOCTH
MHPOPMALIKIO O BIUSHUU MPOMBIIIJICHHOCTH, CETTLCKOTO X03HUCTBA U TPAHCIIOPTA Ha COCTOSIHHUE

OKpYKaroIle IPUPOIHON CPEJIbL;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€ CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/UIIH JUCKYCCUH) MO CYILIECTBY 00CYKIaeMOI TEMBI,
(bopMyIHpPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS TIPEITIOKEHHOH 3a/1a4H;

9) npuoOpeTeHne OMnbITa MPE3eHTAIUN PE3YIbTATOB BHIMOJIHEHHUS XUMHYECKOTO IKCIIEPUMEHTA
(;1rabopaTopHOTO OIBITa, Ta00PATOPHOI PabOTHI IO UCCIETIOBAHNIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

10) 3auHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEIIBHON U UCCIIEI0BATEIbCKOM
JESITeIbHOCTH NIPU PELICHUH BOSHUKAIOIIUX MPOOIeM Ha OCHOBE yué€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unui (0ocyxaeHns, 0OMeH MHEHUSAMH, «MO3TOBBIE IITYPMBI», KOOPIUHAILINS COBMECTHBIX JICHCTBUM,

OTIpeJIeJIeHUE KPUTEPHUEB 110 OLIEHKE KaueCTBa BBITIOJIHEHHOW pabOTHI U 1Ip.);

YHuBepcaabHBIMH PeryJIATUBHBIMH el CTBUSIMH

11) ymeHuem caMOCTOSITEILHO ONPEENIATH LEIH JeSTEIbHOCTH, IIIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBAThH U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESITEIBHOCTD, BEIOMPATh HanboIee
3¢ (eKTHBHBIC CTIOCOOBI pelICHHs YICOHBIX U MIO3HABATEIBHBIX 33124, CAMOCTOSITEILHO COCTABIISATh WIIH
KOPPEKTUPOBATh IIPEIJIOKEHHBIN aJITOPUTM JACUCTBUM IIPU BBIIIOJIHEHUY 33JaHUN ¢ YYETOM IIOJIY4EHUS
HOBBIX 3HAaHUH 00 U3ydaeMbIX 00BEKTaX — BELIECTBAX U PEAKLHUAXK; OIICHUBATH COOTBETCTBHE MOJIYYECHHOTO
pe3yJibTaTa 3asiBJCHHOU LIEJIH;

12) yMmeHueM Ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEUIaracMble B yCJIOBUM 3aaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocTaBe npeMETHBIX PE3yNIbTaTOB I10 OCBOCHUIO 003aTEILHOTO COIEPAKAHUS, YCTAaHOBJIEHHOTO JAHHON
PUMEpPHOI paboueil mporpaMMoN, BEIACSIOT: OCBOCHHBIE 00YYarOIIMMUCS HayYHbIC 3HAHHS, YMEHUS U
CTIOCOOBI ACUCTBUH, criennuyecKkre A MPeAMETHON 00IacTH « XUMHUS», BUIBI IEATEILHOCTH 110
MOJTYYSHHIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAINH, TIPE0OPa30BaHUIO M TPUMEHEHHIO B PA3JINYHBIX YYEOHBIX U
HOBBIX CUTyalUsIX.



[IpenmeTHbIe pe3ynbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD Y OOYHAIOLIUXCS CIEAYIOMINX YMEHUMI:

1) packpvieams cmbici OCHOBHBIX XUMUYECKHUX MOHSATUI: aTOM, MOJIEKYJIa, XUMUUECKHUH 3JIEMEHT, IIPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OHOPOAHAS M HEOITHOPOIHAS ), BAICHTHOCTb, OTHOCUTEJIbHAS
aTOMHAasi ¥ MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast J10JIst
XUMHYECKOTO 3JIEMEHTA B COSIMHECHHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTCTICHh OKUCIICHHSI, XUMHYECKAasl peaKius, KiacCu(PUKAIUs peakInii: peaKiuu
COCIMHEHMSI, PEAKIIUH PA3JIOKEHUs, PEaKLIUU 3aMEIICHUS, peaKIIuu 0OMEHa, 9K30- U SHIOTEPMUUYECKHE
peakuuu; TeroBoi 3 (EeKT peakuuu; AApo aTomMa, SJICKTPOHHBINA CI0K aTOMa, aTOMHAsi OpOUTAITb, PaIyC
aToMa, XUMUYECKasl CBs3b, MOJSPHAS U HEMOJIApHAsl KOBAJICHTHASI CBSI3b, MIOHHAS CBSI3b, NOH, KATUOH, AHUOH,
pacTBOp, MaccoBas 10151 BellecTBa (IIPOLIEHTHAs KOHIICHTPAIIKsI) B paCTBOPE;

2) unmocmpupoams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHH (CM. M. 1) U IPUMEHSATh 3TU MOHATHUS
IIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnonv306amb XUMUYECKYIO CUMBOJIMKY JUISI COCTABJICHUS (DOPMYJT BEIIECTB M YPABHCHH XUMHYECKHIX
peakuuii;

4) onpedensmb BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX;, CTENICHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHECHUSX; IPUHAIICKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIACCy COSAMHEHUM 10
(dhopMyiaM; BUJI XUMHYECKOH CBsI3U (KOBAJICHTHAS! M HOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSX;

5) packpwvisams cmvica [lepuoanueckoro 3akona [1. 1. Menneneesa: 1eMOHCTPUPOBATH IOHUMAHHE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX MoJiokeHus B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPaHEHUsI MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTaJ[pO; OMHUCHIBATEH M XapaKTepru30BaTh TabauuHyto hopmy lleproandeckoit cucTeMsbl
XMMHUYECKHX 3JIEMEHTOB: pa3jInyaTh NOHITUS «IJ1aBHas noarpynna (A-rpynmna)» u «nodouynas noarpynmna (b-
TpyIIa)», Majbie U O0NBIINE IEPUOIBI; COOTHOCUTH 0003HAYCHHSI, KOTOPBIC UMEIOTCS B TaOIHIIE
«ITepuognueckas cucrema xXumuueckux 35emMeHToB /. . MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH
CTPOCHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 001ee YMCIIO AIEKTPOHOB U
pacrpeielieHue UX 10 JIECKTPOHHBIM CIIOSIM);

6) xnaccupuyuposams XUMUIECKUE dTIEMEHTHI; HECOPTAHUYECKUE BEIIECTBA; XUMHUUECKHE PEAKIUu (110
YHCITy U COCTAaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 11O TETIOBOMY P PEKTY);

7) xapaxmepuzosams (onucvléams) OOLIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIK/Iast ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUIA;

8) mpoeno3uposeams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHHUI B Pa3IMUHbBIX YCIOBUSX;

9) 6vluucsAMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (hOpMyJie COeTMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IPOBOAUTH
pacy€Thl 10 YPABHEHUIO XUMHUYECKON PEAKIINY;

10) npumensims OCHOBHBIE ONIEpPAIIUU MBICIUTEIBLHOMN ESITEIIbBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHE,
00001IeHIEe, CUCTEMATH3AINIO, KITacCU(DHUKAITIIO, BBISBICHUE TIPUIMHHO-CIICJICTBEHHBIX CBSI3eH — ISt
M3Y4YEHHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIE METO bl TO3HAHUS —
HaOIII0IeHUE, U3MEPEHUE, MOJICIIUPOBAHKE, DKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN ),

11) cnedoeams nipaBuiIaM MOJIB30BAHMSI XUMHYECKON TIOCY 101 U TAOOPAaTOPHBIM 000PYAOBaHUEM, a TAKKE
mpaBWJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIME 10 BBIIOJTHEHUIO Ta0OPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIeCTB (BOAOPOIA M KHCIOPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAaCCOBOM JI0JIEH PAaCTBOPEHHOIO BELIECTBA; IJIAHUPOBATH U
MIPOBOJIUTH XUMUYECKHUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TOMOIIBIO
HWHINKATOPOB (JaKkMyc, henondranent, METUIOPAHK U JIp.).



IJ-TAHUPOBAHHUE

3/1e710B U TeM nporpammsl | KotnyecTBo yacoB Jara Buasl nesiTe1bHOCTH Bunpl, :
H3ydeHHst hopmbl (
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIS [
padoThl paboTbl I
1e XHMHYeCKHe MOHSITHS
)0J1aCTh €CTECTBO3HAHHUS 5 0 2 PackpbIBaTh CMBICIT H3y4aeMbIX TIOHSTHIA;; Vernblit !
ATeJTbHOCTH YeJ0BeKa PackpbIBaTh pOIb XUMHHU B IPHPOJIC U JKU3HH YEIOBEKA; omnpoc; !
€€ CBSA3b C APYTHMH HayKaMH;; [ucomennbiii | |
Pa3nuuaTh YuCTBIE BEIIECTBA M CMECH; OJHOPOJHBIE U HEOJHOPOIHBIE CMECH; KOHTPOJIb; !
CrieoBath IpaBHIaM MOJIb30BAHUS XHMHYECKOH MOCYNO0I 1 1a00paTOPHBIM [paktnyeckas | |
000pyI0BaHHEM; pabora; !
a TakoKe MPaBHIaM O0PAIIeHHs ¢ XUMHYECKHMH BEIECTBAMH B COOTBETCTBUH € Tectuposanue;
MHCTPYKIHUSMH 110 BHIIOJHEHUIO IPAKTHYECKUX paboT;;
[ImanupoBaTh U MPOBOJUTH XUMHUECKHIT SKCIIEPUMEHT [0 U3yYCHHUIO U
OIHMCAHUIO (PU3HUIECKUX CBOMCTB BEIIECTB;
c110c0o00B pa3jeIeHNs CMeCe BEI[ECTB;;
HMcnons30BaTh IPH BBIOIHEHUH YUeOHbIX 3a1aHuil U B IIpolecce;
UCCIIE0BATENBCKON JEATENIbHOCTH HayYHO-MONYJIAPHYIO JIUTEPATYPY
XUMHUUYECKOTO COJEPKAHUS;
CIIPaBOYHBIC MaTEPUAIb;
pecypcsl UHTEpHETA;;
BricTpanBath pa3BEpHYThIC IUCHMEHHBIE H YCTHBIC OTBETHI C OIIOPOIL Ha,
MH(QOPMALNIO U3 y4eOHUKA U CIIPABOYHBIX MATEPHAIIOB;
IPaMOTHO HCII0JB30BaTh H3yUCHHBII IOHATUHHBI anmapar Kypca XUMUY; ;
15 1 0 [IpuMeHATh €CTECTBEHHO-HAYYHbIE METO/IbI I03HAHUS (B TOM YHCIIE Vernblit !
A HaOII0ICHHE; omnpoc; 1
MOJICJIUPOBAHUE; ITucbMeHHBIH |
9KCIICPUMEHT) H OCHOBHEIE OIICPALINH MBICIUTEIBHOM; KOHTPOJIb; !
JIeSTeIbHOCTH (CPaBHEHHUE; Konrponsuas | |
KnaccuUKanys) JUIs H3yYCHHS BEIECTB M XHMHIESCKUX PEaKInii;; paborta; |
PackpbIBaTh CMBICI H3y4aeMbIX HOHSTHIl H 3aKOHOB U IPUMEHSTH ITU HOHATHS Tecrtuposanue;

IIPH OIMCAHUU CBONCTB BEIIECTB U MX MPEBPAICHHUI;;
Paznuyath usudeckue U XUMUIESCKUE SBICHHS;
0OBSACHATD HX CYIIHOCTH C TOYKH 3PEHHS aTOMHO-MOJICKYIIPHOTO YUCHHUS;;
OnpexensTs NPU3HAKH XUMHYIECKHX PEaKIHii;

YCIIOBHS HX IIPOTEKAHNUS;;

OOBSCHATH CYIHOCTh (PU3HUECKUX U XUMHICCKHX SBJICHUI C TOUKH 3pECHUS
aTOMHO-MOJICKYJIIPHOTO YUCHHUS;;

KinaccupunupoBaTs XUMHYECKHE PEAKIUH (10 YHCIY U COCTaBY PEarHpyIOmuX 1
00pa3yromuxcs BEmECTB);;

CocraBnarb GOpMyIIbl OMHAPHBIX BEIIECTB 10 BAJICHTHOCTH H OIPE/ICIISTh;
BAJICHTHOCTH 10 (hOPMYJIaM BEIIECTB;;

PaccTaBiaTh K0 YUIMEHTE! B YPABHECHHAX XUMHUECKHX PEaKIHii;;
BricTpanBath pa3BEpHYTHIC IUCHMEHHBIE H YCTHBIC OTBETHI C OIIOPOIL Ha;
MH(QOPMANNIO U3 y4eOHHKA U CIPABOYHBIX MAaTEPHAIIOB;

IPaMOTHO HCIIONb30BaTh H3yYCHHEII IOHATHHHEII anmapaT Kypca XUMUH;
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>AICTABUTEIH HEOPraHUYECKUX BEIIECTB

[TonsTHe 00 oxcuaax 5 0 PackpbIBaTh CMbICIT H3y4aeMbIX TOHATHI U MPUMEHATh 3TU HOHATUS IPU Vernblit !
OIMCAHUH CBOMCTB BEIIECTB U UX IPEBPALICHNUH;; onpoc; !
XapakTepH30BaTh (ONUCHIBATH) COCTAB BO3AYXa; [Ipaktuueckas | !
(u3udecKue 1 XMMUIECKHE CBOHCTBA KUCIOPOAa; paborta; !
CIIOCOOEI €ro MOYYeHNUS; Tectuposanue; | !
IPUMCHEHHE ¥ 3HAYCHHUE B IPHPOJE U KU3HA YeI0BEKa;; I
CpaBHUBATb PEAKIHU TOPEHHS U MEJUICHHOTO OKUCIICHHUS;; I
Cobupath npubOPEI IS IOITYISHHS KHCIOPO/ia (BEITECHEHUEM BOJIBI H BO31yXa);

Pacro3HaBaTh OIBITHBIM IyTEM KHCIOPOL;;

Hcnons30BaTh XUMHYECKYI0 CHMBOJIUKY JUISL COCTaBICHHS ()OPMYII BEIIECTB;

MOJIEKYJIAPHBIX YPAaBHEHHII XHMHUECKUX PEAKUUH ¢ ydacTHEeM KHCIOPOJa;;

OOBSCHATH CYIHOCTb SKOJIOTHYECKHX NIpo0iem;

CBSI3aHHBIX C 3aIPA3HEHHEM BO3yXa;;

CnenoBarb npasuizaM 6e3onacHoi paboThl B 1a00PaTOPUH IIPH HCIOIb30BAHUH

XUMHYECKOH MOCY Bl X 000PyHOBAHHS;

a TaxoKe MPaBHIaM OOpPAIIeHNs ¢ TOPIOYHMH BEIECTBAMH B OBITY;;

[ImaHupoBaTh M OCYIIECTBIATH HA IPAKTHKE XUMUIECKHE IKCIICPUMEHTSI; ;

IPOBOAUTH HAOIIONCHHUS;

JieNnaTh BEIBOJBI 10 PE3yIbTaTaM dKCIEPUMEHTa;;

VY4acTBOBaTh B COBMECTHOMH paboTe B Ipymme;;

HWcnons30BaTh IPH BBIOIHEHHH YUeOHbIX 3a1aHUIl H B IIpoLecce;

UCCIe[0BATEIbCKON AeATENbHOCTH Hay4YHO-TIOIYIISIPHYIO IUTEPATypy

XUMHUUYECKOTO COJEPKAHUS;

CIIPaBOYHBIC MaTEPUAIb;

pecypcsl UHTEpHETA;;

BricTpanBath pa3BEPHYTHIC IUCHMEHHBIC H YCTHBIC OTBETHI C OIIOPOH Ha;

MHQOPMANHUIO U3 y4eOHHKA U CIPABOYHBIX MATEPHATIOB;

IPaMOTHO HCII0JB30BaTh H3yUCHHBII IOHATUHHBII anmapar Kypca XUMHY; ;
5 0 PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHII H IPUMEHSTS 9TH IOHATUS IIPH VcTHbI !

X H COJIfAX OIMCAHUHU CBOMCTB BEIIECTB U UX IPEBPALICHNUH;; onpoc; |
XapakTepH3oBaTh (ONUCHIBATH) HU3HMUIECKHE I XUMHUUECKUE CBOMicTBA Bojgopona; | [IpakTuueckas | |
CIIOCOOEI €ro MOyYeHNUS; paborta; |
IPUMCHEHHE;; Tecruposanue; | |
Cobupats npubop IS HOITYyICHHUS BOXOPOLA;; Jlukranrt; |

!

Hcnons30BaTh XUMHYECKYI0 CHMBOJIHUKY JUISL COCTaBICHHS ()OPMYII BEIIECTB;
MOJIEKYJISIPHBIX YPABHEHUI XMMHYECKUX PEaKLUH ¢ yUacTHEM BOJOPOA;;
CnenoBars npaBuiaM 6e3omacHoi paboTh B 1a00PaTOPUH IIPH HCIOIb30BAHUH
XUMHYECKOH MOCY Bl X 000PyHOBaHHS;

a TaKoKe MpaBHIaM 00pAIleHNs ¢ TOPIOYHMH BEIECTBAMH B OBITY;;
[IraHupoBaTh U OCYIIECTBIATH HA IPAKTHKE XUMIUIECKHE IKCIICPUMEHTS]; ;
IPOBOAUTH HAOIIOACHHUS;

JIe1aTh BBIBOJBI 110 PE3YJIbTaTaM IKCIEPUMEHTA;;

V4acTBOBAaTh B COBMECTHOMH paboTe B IpyIIe;
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THOIIECHUS B XHMHH PackpbIBaTh CMbICI H3y4aeMbIX MOHATHI U IPUMEHSATh 3TH IOHATHUSL; A [TucbMeHHBIH !
TAKK€ U3yUYECHHbIE 3aKOHBI U TEOPUH JJIS PEIIEHUs Pacu€THBIX 3a/a4;; KOHTPOJIb, |
BbIuucIATh MOJNSPHYIO MAcCy BELIECTB; KOJIMYECTBO BEIIECTBA; Tecruposanue; | |
00bEM rasa; 1
Maccy BeLlecTBa;; |
[IpoBoauTh pacu€Thl 10 YPaBHEHHAM XUMHYECKUX PEAKLUH: KOIMYECTBA; !
00béMa;
MAacChl BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY;
00BEMY;
Macce peareHTOB MM NIPOJYKTOB PEaKLHH;;
BeicTpanBath pa3BEPHYTbIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha;
MHQOPMANHUIO U3 y4eOHHKA U CIPABOYHBIX MATEPHAIIOB;
IPaMOTHO UCIOJIb30BAaTh U3y4YEHHBIH NOHATHIHHBII annapaT Kypca XUMHUHY; ;

OHSITHE 00 OCHOBAHHAX PackpbIBaTh CMBICIT H3y4aeMbIX TOHATHI U MPUMEHATD 3TU HOHATUS IPU Vernblit !
OINMCAHUU CBOMCTB BELIECTB U MX IPEBPAILCHUH;; 0IIpocC; !
XapakTepH30BaTh GU3MIECKHE U XUMHIECKHE CBOICTBA BOJEL; [Ipaktuueckas | !
e€ pouIb Kak; pabora; |
pacTBOPUTEIIS B IPUPOJHBIX IIPOLIECCAX;; Tecrtuposanue; | !
CocTaBlATh ypaBHEHHU XMMHYECKUX PEAKLHUH ¢ yUacTHEM BOJBL;; Jukrant; I

OOBACHITH CYIHOCTh IKOJIOTHUECKUX IPOOIEM;

CBSI3aHHBIX C 3aTrPA3HEHUEM NIPUPOJHBIX BOJ;

C10cO0BI OYMCTKHU BOJBI OT IIPUMECEii;

MEpHI 110 OXpaHe BOJ OT 3arpsi3HEHUS;;

[TnaHnpoBaTh M OCYMIECTBIATH HA IPAKTUKE XUMHUYECKUE IKCIIEPHMEHTHI; ;
MPOBOAUTH HAOIIOACHUS,

JienaTh BHIBOJIBI 110 pe3yIbTaTaM dKCIIepHUMEHTa;;

CreyoBath npasuiaM 0e30macHoit paboThl B 1a0OPaTOPUM TIPU UCIIONB30BAHUHI
XHMHUYECKOI TOCY /bl 1 000pyI0BaHHUS;;

[TpoBOIUTH BEIYMCIICHUS C IPUMEHEHHEM IIOHATHS «MaccoBast 10JIS BEIIECTBA B
pacrtBope»;;

Hcronb30BaTh MPH BBITIOJIHEHHH yYeOHbBIX 3a/laHi U B IIPOLIECCE;
HCCIIE0BATENbCKON IEATENIbHOCTH HaAyYHO-IIOMYJISIPHYIO TUTEPATYpy
XUMHYECKOTO COJePKAHUS;

CIIpaBOYHbIE MAaTEPHAIIBI;

pecypcsl UHTEpHETA;

>




HEOPraHUYeCKHX 11 1 1

KnaccupuuupoBaTs n3ydaeMble BEUIECTBA [0 COCTaBYy M CBOWCTBAM;;
CocTaBisith (OPMYJIIbl OKCHIOB;

KHCIIOT;

OCHOBAHUM;

coJielt 1 Ha3bIBATh MX 0 MEXAYHAPOJHOH HOMEHKIATYpE;;
IIporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE OOIIMX XUMHYECKHX CBOUCTB
U3YYCHHBIX KJIACCOB/TPYIII BELIECTB;

K KOTOPBIM OHM OTHOCSITCS;;

CocTaBiiTh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIHid;

WILTIOCTPUPYIOUIMX XUMHUYECKHE CBOWCTBA M CIIOCOOBI MOJIYYCHHS BEIIECTB
U3YYCHHBIX KJIACCOB/TPYIIIL;

a TaK)Ke MOJATBEPIKIAIOIUX TeHETHIECKYI0 B3aUMOCBSA3b MEXY HUMU.;;
[Tpon3BOAKUTH BEIYUCICHUS 110 YPAaBHEHUAM XUMHUYECKUX PEAKIH;;
[InaHnpoBaTh M OCYMIECTBIATH HA PAKTUKE XUMHYECKHE IKCIIEPUMEHTBHI; ;
MPOBOAUTH HAOIIOACHUS,

JienaTh BHIBOJIBI 110 Pe3yIbTaTaM dKCIIepHUMEHTa;;

CreyroBath npasuiaM 0e30macHoit paboThl B 1a00OPaTOPUM TIPU UCIIONB30BAHUH
XUMHUYECKOI MTOCY /bl 1 000pyI0BaHHUS;;

Hcronb30BaTh MPH BBITIOJIHEHHH yYeOHBIX 3a/laHil U B IIPOLIECCE;
HCCIIE0BATENbCKON IeATENIbHOCTH HayYHO-IIOMYJISIPHYIO TUTEPATYPy
XUMHYECKOTO COJePKAHUS;

CIIPaBOYHbIE MAaTEPHAIIBI;

pecypcsl UHTEpHETA;;

BeicTpanBath pa3BépHyThIe MHCHMEHHbIE U YCTHBIC OTBETHI C ONOPOii Ha;
UHPOpPMALHKIO U3 y4eOHHUKA U CIIPAaBOYHBIX MAaTEPHAIIOB;

IPaMOTHO HCII0JIb30BaTh H3yYCHHBIH OHATHHHBIN anmapar Kypca XUMHH; ;

Vernblit
omnpoc;
KoHTtposnbpHas
paborta;
IIpakTuyeckas
paborta;
TectupoBaHnue;
JlukTaHT;
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KOH " Hepno;mllecxaﬂ

1X JJIEMEHTOB
CTpoeHune aToma

PackpbIBaTh CMBICIT IEPHOIMYECKOTO 3aKOHA;;

[ToHuMaTh cymecTBOBaHHE IIEPUOANYECKOI 3aBHCUMOCTH CBOMCTB XMMHUYECKUX
9JIEMEHTOB (MI3MEHEHHE PAMyCOB aTOMOB M HJIEKTPOOTPHULIATEIILHOCTH) H X
COEIMHEHHH OT IIO0JIOXKEHHS B [IEPHOINUECKON CHCTEME M CTPOCHHS aTOMa;;
VYcraHaBIUBAaTh CBSA3b MKy IOJIOKEHHEM JJIEMEHTA B IEPUOIUIECKON cCUCTEME U
CTPOCHUEM €ro aToMma (COCTaB U 3apsij sAapa;

of1ee 9iCIo JIEKTPOHOB H;

pacrmpeiesieHue UX [0 IICKTPOHHBIM CJI0SIM);;

[Iporuo3upoBarh XapakTep U3MEHEHHUs CBOMCTB JIEMEHTOB M UX COCAMHEHUH 110
rpynnam u nepuojaam Ilepuoaudeckoit cucTeMsl;;

XapakTepu30BaTh XMMHUECKUE IIEMEHTHI IEPBBIX TPEX MEPHOJIOB;

KaJus;

KaJbIus 110 X nojoxeHuto B [lepuonuueckoit cucreme /1. . Menaeneesa;;
BeicTpanBath pa3BépHyThIe MHCHMEHHbIE U YCTHBIC OTBETHI C ONOPOii Ha;
UHPOPMALHKIO U3 y4eOHHUKA U CIIPAaBOYHBIX MAaTEPHAIIOB;

IPaMOTHO HCIIOJIb30BaTh M3yUCHHBIH NOHATHHHBI anmapar Kypca XUMHU;;
Hcronb30BaTh MPH BBITIOJIHEHHH YYeOHBIX 3a/laHUi TEKCThl YueOHUKA;
crnpaBouHbie Marepuaibl ([lepuognyecKy o CHCTEMY XMMHYECKUX JIeMEeHTOB /Jl.
W. Menneneena;

TabIIMIy paCTBOPUMOCTHU KHUCJIOT;

OCHOBAHHHU U COJIEH B BOJE;

JNEKTPOXUMHUUYECKHI PSiJl HANIPSHKCHUH METaIIOB);;

Hcronb30BaTh MPH BBITIOJIHEHHH yYeOHBIX 3a/laHUi U B IIPOLIECCE;
HCCIIE0BATENbCKON IEATENIbHOCTH HayYHO-IIOMYJISIPHYIO JTUTEPATYpy
XUMHYECKOTO COJePKAHUS;

CIIPaBOYHbIE MAaTEPHAIIBI;

pecypcsl UHTEpHETA;

>

Y cTHBIH
orpoc;
TectupoBaHnue;

— e e e e e

 OKHCAUTETBHO-
e peakuuu

PackppIBaTh CMBICT N3y4aeMbIX MOHSATHIL;;

Omnpenensts BUA XUMUYECKOH CBSI3H B COCANHEHHN;;

OmnpenensTh CTENeHb OKUCICHUS XHMHYECKOTO JIEMEHTa 10 OpMYJie ero;
COCITMHEHWS;,

OmnpesensTh 3IeMEHT (BEIECTBO) — OKUCIUTEIb U IEMEHT (BEIIECTBO) —
BOCCTAHOBHUTEIIb;;

OOBACHITH CYIIHOCTD MPOLIECCOB OKUCICHHS U BOCCTAHOBJICHHS;;
CoCTaBIIATh HIEKTPOHHBIN OanaHc ¢ y4ETOM YKCIIa OTIAHHBIX U MIPUHSATHIX;
JNIEKTPOHOB;;

CocTaBiiTh ypaBHEHHE OKUCIUTENbHO-BOCCTAHOBUTEIBHON PEaKINH;;
Hcronb30BaTh MPH BBITIOJIHEHHH YYeOHBIX 3a/laHUi TEKCThl YueOHUKA;
CIpaBOYHbIC MaTepUabl (IEPUOANYECKYI0 CHCTEMY XMMHYECKUX 3JIeMEHTOB J1.
W. Menneneena;

TabIIMIy paCTBOPUMOCTHU KHUCJIOT;

OCHOBAHHU U COJIEH B BOJE;

JNEKTPOXUMHYCCKUIT PsiJl HANIPSDKEHUH METAJIOB); ;

Y cTHBIH
orpoc;
IMuceMeHHbBII
KOHTPOJIb;
KoHrposnbpHas
paborta;
TectupoBaHnue;

— e e e
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoimyecTBo yacos Hara Bunel, popmsl
n/m U3Y4YeHHs] | KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThbI padoThI

1. |IIpeamer xumun. Pomb 1 0 0 VYeTHbIit onpoc;
XMMUU B )KU3HU YEJIOBEKA.
MeTobl U3y4eHUsI XUMUH.

2. | ArperaTHbie COCTOSHHS 1 0 0 YcTHbIl o1poc;
BEILIECTB [TuceMenHbI

KOHTPOJIb;

3. |Ilpaktuueckas pabora Ne 1" |1 0 1 [IpakTuueckas
[TpaBuia paboTsl B paborta;
naboparopuu U IPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

4. | dusuyeckue sBICHUS - 1 0 0 [MucbmeHHbIM
OCHOBA pa3/ieJIeHUusl cMecen KOHTPOJIb;

5. |Ilpaktuueckas pabora Ne 2 1 0 1 [IpakTnueckas
"Paznenenue cmeceit” (Ha pabora;
IpUMEpe OUYUCTKH
MMOBAPEHHOM COJIN)

6. | ATOMHO-MOJIEKYJISIpPHOE 1 0 0 [TuceMeHHBIH
yueHue. XMMHYECKHe KOHTPOJIb;
3JIEMEHTBI JIuKTaHT;

7. | BemecTtBa MonekynspHoro u | 1 0 0 YcTHbIl ompoc;
HEMOJIEKYJISIPHOI'O CTPOCHUS. IIncemenHbIit
IIpocTsle U CiOXKHBIE KOHTPOJIb,
BEIIIECTBA

8. | 3HaKM XUMHYECKUX 1 0 0 [MucbmeHHbIM
3JIEMEHTOB KOHTPOJIb;

9. | 3HaKu XUMHYECKUX 1 0 0 3auer;
3JIEMEHTOB

10. | Xumuyeckue GopMyJibl 1 0 0 [TuceMeHHBIH

KOHTPOJIb;

11. | OTHOCHTEBHAS 1 0 0 VYeTHbIi onpoc;
MOJIEKYJIIpHAas Macca. IIncemenHbIit
Maccosas nois KOHTPOJIb,
XMUMHUYECKOT0O 3JIEMEHTA B
COCIMHEHUH




12. | BaleHTHOCTh aTOMOB [TuceMeHHBIH
XMUMHUYECKHX 3JICMEHTOB KOHTpOJIb;
13. | CocraBnenue Gpopmyn [TuceMeHHBIM
OMHAPHBIX COEAMHEHHH 1O KOHTpOJIb;
BaJICHTHOCTH.
14. | XuMunyeckue peakiiuu IIncemenHbIit
KOHTpOJIb;

15. | XuMunueckue ypaBHEHUS YeTHBIN 01poc;
[TuceMenHbI
KOHTpOJIb;

16. | XuMunueckue ypaBHEHUS IIncemenHbIit
KOHTpOJIb;

17. | Tunpl XUMHUYECKHUX PEAKIUMA IIncemenHbIit
KOHTpOJIb;

18. | Tunel XUMHUYECKHUX PEAKIUM IIncemenHbIit
KOHTpOJIb;
19. | IToBTOpeHue u 06001IICHHE YcTHbI onpoc;
paszaena. [loaroroBka k TectupoBanue;
KOHTPOJILHOH paboTe
20. | Konrponbnas padora Ne 1 o Konrponbnas
pazneny "[lepBoHayanbHBIE pabora;
XUMHYECKHUE MOHATHS"
21. | Bo3nyx u ero cocras YeTHBIN 01poc;
[TuceMenHbI
KOHTpOJIb;

22. | Kucnopon YeTHBII 0npoc;
TectupoBanue;
23. | [Ipaktuueckas padora Ne 3 " [IpakTuueckas
[Tomydenue u cobupanue pabora;
KHCIIOpO/1a, U3yUYEHUE ET0
CBOMCTB"
24. | Oxcubl [TuceMenHbI
KOHTpOJIb;
CamooneHka ¢
HCII0JIb30BAHUEM
«O1€HOYHOr 0
JUCTa»;

25. | Temnosoii s et YcTHbll ompoc;

XUMHUYECKON peaklMu. JK30-U
SHIOTEPMHUYECKUE PEAKIINU

IIuceMeHHbBI
KOHTPOJIb;




26. | Bonopon VYeTHBIN onpoc;
TectupoBanue;
27. | Ilpaktuyeckas padora Ne 4 [IpaxkTueckas
"TTonmyuyenue u cobupanue pabora;
BoJI0poaa"
28. | KHCIIOTBI, X COCTaB H CamoorieHKa ¢
Kiaccuukanus HCII0JIb30BAHUEM
«O1€H04YHOT 0
JUCTa»;
29. | CepHasi ¥ COJsIHASI KUCIIOTHI, YcTHBI onpoc;
UX CBOMCTBA U IPUMECHEHUE. TectupoBanue;
30. | Conm, UX COCTaB ¥ Ha3BaHUSI. VYcrHbli onpoc;
PactBOopuMOCTS coleli B TectupoBanue;
BOJIE.
31. | KonuuecTBo BemiecTBa IIncemenHbIit
KOHTpOJIb;
32. | MonspHbIit 00beM Tra3oB IIncemenHbIit
KOHTpOJIb;
33. | PacueTpl M0 XUMHUECKUM [TuceMeHHBIIH
yYpaBHEHHSIM KOHTpOJIb;
34. | PacueTsl 10 XUMHYECKUM [MucbmeHHbIM
yYpaBHEHHSIM KOHTpOJIb;
35. | Bona. VYcrHbli onpoc;
TectupoBanue;
36. | OcuoBauus CaMooI11eHKa C
HCII0JIb30BAHUEM
«O1€HOYHOT 0
JUCTa»;
37. | PactBopbl. MaccoBast 1omst IIncemenHbIit
pPacTBOPEHHOTO BELLIECTBA KOHTpOJIb;
TectupoBanue;
38. | Pemienue pacueTHbIX 3a/1a4 [MucbmeHHbIM
KOHTpOJIb;
39. | Ilpaktuueckas padorta Ne 5 [IpakTuueckas
"[IpuroToBieHue pacTBOpOB pabora;

C OnpeAcIEHHON MacCOBOM
JI0JIE PaCTBOPEHHOTO
BeuiecTa"




40.

Oxcupl, ux Knaccuukanus
U XMMUYECKHE CBOKCTBA

YeTHBII 0npoc;
TectupoBanue;

41. | OcHoBaHUs, UX VYeTHbIi onpoc;
KIaccupuKanus u [TuceMeHnHbI
XUMHYECKHE CBOHCTBA KOHTPOJTb;

42. | XuMHu4ecKre CBOMCTBA [TuceMeHHbBII
OCHOBaHHI KOHTPOJIb;

43. | KucnoTsl, ux CaMoolieHKa C
KJIacCUUKAIIHS. HCIIOJIb30BaHUEM

«O11€HOUHOTO
JTUCTAY;

44. | XuMuYeCKHUE CBOKWCTBA [TuceMeHHbBII
KHCIIOT KOHTPOJTb;

45. | Conu, ux KiaccuduKamus u CamoolIeHKa ¢
XUMHYECKHE CBOHCTBA HCIIOJIb30BaHUEM

«O11€HOYHOTO
JTUCTAY;

46. | Comu, ux xnaccuuranus u ITuceMeHHBIH
XUMHYECKHE CBOHCTBA KOHTPOJTb;

47. | TeneTnyeckas CBsI3b MEXIY [TuceMeHHBIH
KJIACCaMHU HEOPTraHUYECKUX KOHTPOJTb;
COEMHEHHI

48. | Ilpaktuueckas padora Ne 6 [IpakTuueckas
Pemenue pabora;
IKCIIEPUMEHTAIBHBIX 33124
1o Teme "OCHOBHBIE KJIACChI
HEOPTaHUYECKUX
coeqrHeHnn"

49. | TloBropeHue u 0000IICHNE YcTHBIH onpoc;
pasaena. [loaroroBka k [TuceMenHbI
KOHTPOJIBHOU pabote KOHTPOJTb;

50. | KonrpounbHas padota Ne 2 1o KonrponbHas
pazneny "Baxuerme pabora;
MIPEJICTAaBUTEIH
HEOPraHUYeCKHUX BellecTB"

51. | EcTecTBeHHBIE ceMelicTBa YcTHBIN 01poc;
XAMUYECKHUX DJIEMEHTOB. ITucbmeHHbIH
AmboTepHOCTS. KOHTpOJIb;

52. | OTKpBITHE TIEPHOAUYECKOTO YcTHBIN 01poc;

3akoHa /[.M.Menneneena




53.

CrpoeHue 371eKTPOHHBIX
000J1049eK

IIuceMeHHbI
KOHTPOJIb;

54. | Ilepuoanyeckast cuctema YeTHBIN 01poc;
XAMHUYECKHUX DJIEMEHTOB [TuceMeHnHbI
J.1.MenneneeBa KOHTPOJIb;

55. | XapakTepuCcTHKa dJIeMEHTa IIncemenHbIi
1o nosnoxenuto B [ICXD KOHTpOJIb;
JA.N.Menneneena

56. | XapakTepHucTHKa dJIEMEHTA CamoorieHKa ¢
o noJyioxkenuto B [ICXD HCII0JIb30BaHUEM
JA.N.Menneneena «O11€HOUHOTO

JIUCTaR;

57. | 3HaueHue NepuoIUIECKOro YeTHBIN 01poc;
3akoHa u [ICXD [MucbmeHHbIM
J.1.MenneneeBa KOHTPOJIb;

58. | MonHas xuMu4eckasi CBs3b [TuceMenHbI

KOHTpOJIb;

59. | KoBaneHTHas XuMUYeCKast [TuceMenHbI
CBSI3b KOHTpO!JIb;

60. | KoBasieHTHas HENOJIpHAS U YcTHBI onpoc;
MOJISIPHAsI XUMUYECKasl CBS3h TectupoBanue;

61. | CreneHb OKUCIICHUS [TucbmeHHbIM

KOHTpOJIb;

62. | OKuCIUTEIBHO- VYerHbIit onpoc;

BOCCTaHOBHUTEJBHBIE PEAKIUN [TuceMenHbI
KOHTPOJIb;

63. | OKUCIUTEIBHO- [TuceMeHHBIIH
BOCCTAHOBUTEIILHBIE PEAKIIUU KOHTPOJIb;

64. | IloBropenue u 06001eHIE YcTHBIH onpoc;
paszaena. [loaroroBka k [TuceMenHbI
KOHTPOJILHOH paboTe KOHTPOJIb;

65. | KonrponbHas padora Ne 3 o Konrponbnas
pazneny "[lepuoaudeckwii pabora;
3akoH. [ICXD JI.1.

MenneneeBa. Ctpoenue
aTOMOB. XMMUYECKas CBSA3b.
OBP"
66. | Pezeps VYeTHbIi onpoc;

IIuceMeHHbBI
KOHTPOJIb;




67. | Pezepn 1 VYerHbIi onpoc;
ITucbmeHHbIH
KOHTPOJTb;

68. | Peszeps 1 VYeTHbIi onpoc;
ITucbmeHHbIN
KOHTPOJTb;

OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I'., AxkimonepHoe obmiectBo «M3narensctBo «IIpocBemieHuey;
Beenure cBOM BapuaHT:
I'apa H.H. Xumus: 3agauauk ¢ «noMorrHukom»: 8-9 kiaccel / H.H. T'apa. — M.: IIpocserienue.

PaGouue Terpaau:

I'abpycesa H.W. Xumus: pabogas terpans: 8 k. / H.U. I'abpyceBa. — M.: [Ipocserienue.

METOANMYECKHUE MATEPHUAJIBI 1IJIS1 YAUTEJIA

Pymsutuc I'.E. Xumus: 8 ki1.: yue6. qiis obmieoopaszosar. Yupexnenuit / I.E. Pymsutuc, @.I'. ®enpaman. —
M.: IIpocseuieHue.

Xumus: 8 KIL.: 3JIEKTPOHHOE MPHIIOKEHUE K YUCOHHUKY.

I'apa H.H. Xumus: 3agauauk ¢ «noMorraukom»: 8-9 kiaccel / H.H. T'apa. — M.: IIpocserienue.

I'apa H.H. Xumus. Paboune nporpammel. [Ipeaqmernas nuuus yue6nukos I'.E. Pymsuruca, ®@.I". ®enpamana.
8-9 kmaccer/ H.H. I'apa. — M.: [IpocBemieHue.

Pageuxuii A.M. Xumus: quaaktuueckuii marepuai: 8-9 . / A.M. Pageuxwuii. — M.: [IpocBemenue.
I'apa H.H. Xumus. Ypoxku: 8 ki1. / H.H. I'apa. — M.: [IpocBemienue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

. Poccuiickas snexTponHas mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. KXypnan «Xumus u xxu3zub»io - https://hij.ru/

. Ilon6opHa nutepaTypsl o xumuuio - http://c-books.narod.ru/
. Kypnan " 1 centsiops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons
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. COOpHHK cTaTeil 0 XUMUYECKHX 3JIEMEHTaX, HIUTFOCTPUPOBAHHBIM OMMCAHUEM YKCIIEPUMEHTOB. -
http://www.periodictable.ru



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHMUE

[TopTpeTs! BbIIAIOMINXCS XUMUKOB

Tabnuua nemoncrpanuonnas «Ilepuonuueckas cucrema 3J€MEHTOB

.. MeHnneneeBa»

Tabnuma nemoHcTpanuonHas «PacTBOPUMOCTh KUCTIOT .OCHOBAHUI U COJICH B BOJIC»

Tabmuipe! gemoncTpannonHas "CtpoeHue BemniecTa”

Tabnuuer nemoHcTpanoHHas " XUMHUYECKUe peakuuu'

KapTel-uHCTpyKLMHU A7 IPAaKTUUECKUX 3aHATUH 1o XxuMuu 8-11xkiaccos

Tabmuie! "'Buasl XuMuueckux cBsizeit”

Tabmuiwr "TIpomecchl OKHCIEHUSA-BOCCTAHOBIICHHUS "

MeTtoauueckoe pykoBoacTBoO (Mcmonp3oBaHue yueOHOTO 000PYI0BaHUS HA MMPAKTUIECKUX PabOTax)

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHUYECKHX PABOT,
JEMOHCTPAIIAM

CrninpToBKa 1abopaTopHast IuTast

ITatuB 1abopaToOpHbIA XUMUYECKUN

Jlocka I CyLIKHU ITOCY bl

[TnuTka snexTpudeckas 1aboparopHast

KoMmriuiekT MmepHO# 11oCy bl

[TpuGop It OMBITOB IO XUMHUH € JIEKTPHYECKUM TOKOM
Anmapart a1 npoBeJeHus: Xumudeckux peakiuuid AITXP

[TpuGop It MILTIOCTPAIIH 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PeaKuit
I'oprouee cyxoe

Jloxkka 1Sl C)KUTaHMs BEILIECTB

Habop 3TrkeToK caMOoKIeroImuxcs (J1ab0paTopHbIii)

[TpuGop It MILTIOCTPAIIH 3aKOHA COXPAHEHUST MAacChl BEIIECTBA
[Tpobupxka 14*120

[TpoGupka 16*150 xumugeckas

Ha6op Ne 1B "Kucnotst"

Ha6op Ne 3BC "llenoun"

Konnexuus "llxana tBEproctu"

Ha6op Ne 9BC "O6pa3zoBanue HEOPraHUIeCKUX BEIIeCTB"
Ha6op Ne 11C "Conu 111 IeMOHCTpAIMK OTBITOB"

Ha6op Ne 22BC "Unaukatops!"

MynbTUMEIUNHBINA TPOEKTOP






