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IHHOACHUTEJIBHASA 3AIINCKA

Paboyas nporpamma 1o XuMuu Juist 00ydJaromuxcsi 8 KJIacCoB cocTaBiieHa Ha ocHOBe TpeboBaHMiA k
pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeibHON MpPOrpaMMbl OCHOBHOTO 0OIIero oO0pa3oBaHus,
npeacTaBiIeHHbIX B DenepaabHOM TOCYAAPCTBEHHOM O0pa30BaTEIbHOM CTaHIApTe OCHOBHOTO OOIIETO
o0Opa3oBaHus, ¢ y4€TOM pacipeaenEéHHbIX M0 KIaccaM MPOBEPSeMbIX TPEOOBAHUH K pe3yJibTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeiIbHON MPOrpaMMBI OCHOBHOTO OOIIEro oOpa3oBaHHUS M DJIEMEHTOB COJCpIKAHHUS,
NPEJCTAaBICHHBIX B YHHMBEpCaJbHOM KoAM(UKaTOpe MO XUMHHM, a Takke Ha ocHoBe [IpumepHoit
[IPOrpaMMbl BOCIUTAHMS OOYYaroIIMXCsl MPHU IOJYYEHUH OCHOBHOTO OOIIEero oOpa3oBaHUs U C y4ETOM
Konnenmmu npenogaBanust yaueOHOTO npeameTa « XuMush» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
@denepanuy, peaqu3yrIlIMX OCHOBHbIE 0011eoOpa3zoBaTenbHble mnporpamMbl (yrB. Pemenunem Koieruu
Munnpocsenienust Poccun, nporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxiag yue6HOro mnpenMera «Xumus» B JOCTHKEHHUE L€JI€ OCHOBHOro oOmiero oOpa3oBaHUs
00yCJIOBJICH BO MHOTOM 3HAa4€HHEM XUMHUYECKOW HAyKd B IMO3HAHHM 3aKOHOB TNPHUPOJBI, B Pa3BUTHU
MIPOM3BOIUTENBHBIX CHJI O0IIECTBA U CO3JJaHUH HOBOW 0a3bl MaTepHaJIbHOM KYIbTYpBHI.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK paclpOCTpaHWIIa CBOE BIUSHHE Ha BCE 00JIacTH
YeJIOBEYECKOrO CYILECTBOBAaHUS, 3aJajla HOBOE BHUIEHHE MHpa, cTaja HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYpbl, HEOOXOJMMBIM YCIOBHEM HU3HU OOIIECTBA: 3HAHHE XUMHH CIYKUT OCHOBOM JUIs
(bopMHUpOBaHMSI MUPOBO33PEHHS YEJIOBEKA, €ro MPEJACTABICHUN O MaTepUaIbHOM E€IUHCTBE MHUPA; BAXKHYIO
poJib UrparoT GopMHUpyEeMble XMMHEW MpEeACTaBIECHUS O B3aMMOIPEBPALICHUSIX SHEPrUU U 00 SBOJIIOLMU
BEIIECTB B MPHUPOJE; COBpEMEHHAs XMMHS HaIlpaBlieHa Ha pellleHue T00albHBIX MpoOJeM yCTONYHMBOIO
pa3BUTHUSI 4YEJIOBEYECTBA — CBIPHEBOM, HIHEPreTHUYECKOM, MUIIEBOM W 3KOJOTHYECKOW Oe30MacHOCTH,
poOJIeM 31paBOOXpPaHEHUSI.

B ycnoBusix Bo3pacraroniero 3HaueHus XMMHH B )KH3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTo oOpa3oBaHMs. B muiaHe couuanuzanuu OHO SIBISETCS OJAHMM U3 YCIOBHUH (POpPMHpPOBaHUS
MHTEJJIEKTa JJMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUSI HEOOXOAUMBI JJIsl MPUOOPETEeHUs OOIIEKYIbTYPHOTO
YPOBH$, MO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLMYME W OTBETCTBEHHO y4acTBOBAaTh B MHOTOOOpa3HOM
KU3HU OOIIeCcTBa, A OCO3HAHUS BAKHOCTH PAa3yMHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO U 3I0POBBIO
JIPYTUX, K OKpYKarolleil MpUpOJHOM cpefe, Uisl TPaMOTHOIO MOBEIEHUS MPHU UCIHOJIb30BAaHUU Pa3IUYHBIX
MaTepUaioB U XUMHUYECKHUX BEIIECTB B IOBCEAHEBHOM KU3HU.

XuMHu4eckoe 00pa3oBaHre B OCHOBHOM IIIKOJIC SIBJIIETCS 0A30BBIM 10 OTHOIIIEHHUIO K CUCTEME 00IIEero
XUMHUYECKOTo 0Opa3oBaHus. [[03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT MpUcyIue oomemy
XUMHYECKOMY 00pa30BaHUIO KITFOUEBbIE IIEHHOCTH, KOTOPbIE OTPAXKAIOT FOCYIapCTBEHHbIE, O0IIECTBEHHBIE U
WHIUBUAYaJIbHbIE TOTPEOHOCTH. DTUM OIpeiesieTcs CYIIHOCTh o0IIel crpaTeruu o0ydyeHus, BOCIUTAHUS U
pa3BUTHS 00YUYaAIOLIUXCS CPEACTBAMU YU€OHOTO MpeaMeTa «XUMHU.

W3ydyenune mnpeamera: 1) crmocoOCTBYeT pealn3alliii BO3MOXKHOCTEH Ui CaMOpa3BUTHSA U
bopMHpOBaHUs KYJIbTYPbl JHYHOCTH, €€ 0OmIeld W (YHKIHOHAIBHOW TPaMOTHOCTH; 2) BHOCHT BKJIAJ] B
(dbopMHUpOBaHHE MBIIIEHUS M TBOPYECKHUX CIIOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX CaMOCTOSTEIBHOMN
yueOHOM AEATeTbHOCTH, OSKCIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KHM3HH, TaK U B MPO(HECCHOHANBLHON NEesITeNbHOCTH; 3) 3HAKOMUT CO CIeIU(UKON HAYYHOTO
MBIIUICHHS], 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IVISAa HA E€QUHCTBO MPUPOJABI M YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM 3TaioM B (OPMHUPOBAHUHM ECTECTBCHHO-HAYYHOW T'PAMOTHOCTH MOJPOCTKOB; 4)
croco6cTByeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHPOJE, K
YeN0BEKY, BHOCUT CBOM BKJIaJ] B 9KOJOTHYECKOE 00pPa30BaHUE IIKOJIbHUKOB.

Ha3BanHble HanpaBieHus: B 00y4eHUN XUMHUU o0OecTieunBaroTCs CrelupUKoi coepKaHus Mpeamera,
KOTOPBIH SBJISETCS MeJarorn4ecky aaarTHPOBAaHHBIM OTpakeHHeM 0a30BOM HAYKH XUMHUH Ha OTPeAeIEHHOM
gTane e€ pa3BUTHUs.

Kypc xumMun 0CHOBHOM HIKOJIbI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIMMHCS OCHOB HEOPraHUYECKON
XMMUHU 1 HEKOTOPBIX MOHATHH U CBEICHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOM XUMHUU.

CrpykTypa cofepkaHusi npeaMera copMHpOBaHa HA OCHOBE CUCTEMHOTO MOAX0/a K €r0 U3y4EHHUIO.
ConepxaHue CKIabIBAECTCS U3 CUCTEMBI IOHATHH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUI
0 XUMHUeCKoW peakiuu. O0e 3TH CHCTEMBbI CTPYKTYPHO OPraHU30BaHbI 0 NPUHIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO



YUYEHHUSI KaK OCHOBBI BCEro ecrecTBo3HaHus, ypoBHs Ilepuonnmueckoro 3akona J[. M. MenpaeneeBa kak
OCHOBHOTO 33aKOHAa XHWMHUH, Y4YEHHUS O CTPOCHMHM aTOMa M XUMHUYECKOW CBS3HM, NpEACTaBICHUN 00
UIEKTPOJINTUYECKON JUCCOLMALMU BEIIECTB B pacTBOpax. TeopeTHyeckue 3HaHUS pPaccMaTpUBAIOTCS Ha
OCHOBE SMITUPUYECKH IOJyYCHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OIHOTO
YPOBHS K JPYrOMY, BBINIOJHSAS (QYHKIUU OOBSCHEHUS U TPOTHO3UPOBAHMSI CBOWCTB, CTPOCHHUS H
BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MOJyUYEHHUS] U3Y4aeMbIX BELIECTB.

Takas opraHM3auus CcOAepKaHUSA Kypca  CIOCOOCTBYET MPEACTABICHUIO  XUMHYECKOM
COCTaBIISIONICH HAYYHOUW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOU mpuposl. Tem cambiM obecrieunBacTcs
BO3MOKHOCTh (DOPMUPOBAHHS Y 00YyUJAIOIIMUXCSI IEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHHUIO M METOAaM
MO3HAaHUS B Hayke. BaXHO Takke 3aMeTuUTh, UYTO OCBOEHHME COJIEP)KAaHUA Kypca HPOUCXOAMUT C
MIPUBJICUEHUEM 3HAHUN U3 paHee U3ydyeHHBIX KypcoB: «Okpyxarouuii mup», «buonorus. 5—7 kiaaccb» u
«®Pu3uka. 7 Knacey.

HEJIA U3YUYEHUSA YYEBHOI'O ITIPEJMETA «XUMMUS»

K HampaBneHHIO TEpBOCTENEHHON 3HAYMMOCTH IPH peain3alud 00pa30BaTEeNbHBIX (YHKIUH
npeaMeTa«XuMHUs» TPAJIULIUOHHO OTHOCAT (pOpMHUpPOBaHHME 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak 00JyiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, NMPAKTUYECKON NESATENbHOCTH YEIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYphl. 3ajaya IMpeAMETa COCTOMT B (OPMUPOBAHUU CHCTEMBbl XMUMMUYECKUX 3HAHUH —
BAKHEHIINX (AKTOB, MOHSTHUN, 3aKOHOB U TEOPETUYECKUX IOJIOKEHUH, JOCTYMHBIX 0000IIeHui
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKW, 3HAHUM O HAayYHbIX METOJaX H3Y4YEHMsI BEIIECTB M
XMMHMUYECKUX peaklui, a Takke B (OPMUPOBAHUU U DPA3BUTHM YMEHMH M CIIOCOOOB JI€ATENbHOCTH,
CBSI3aHHBIX C IJTAHUPOBAaHUEM, HAOIIOJEHHEM U TIPOBEACHUEM XUMUYECKOIO SKCIIEPUMEHTA, COOI0IEHUEM
mpaBuJ1 6€30MacHOro OOpaIIeHHsI C BEMIECTBAMHU B IOBCETHEBHON KU3HH.

Hapsiny ¢ aTum 1ienu u3ydeHus npeaMera B MpOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C YUETOM
HOBBIX TPHOPUTETOB B CHCTEME OCHOBHOTO o0miero ooOpasoBanus. CeromHs B oOpa3oBaHMH 0C0O00
3HAYUMOM TpU3HAETCS HANpPaBIE€HHOCTh OOy4YeHHs] Ha pa3BUTHE M CaMOpa3BUTHE  JIMYHOCTH,
¢dbopmupoBanue e€ MHTEIIEKTa U 00med KyapTypbl. OOydyeHHE YMEHHIO YYUTHCS W MPOJOJIKATh CBOE
o0OpazoBaHue
CaMOCTOSITEIPHO CTAHOBUTCS OJTHOM M3 BAKHEUITNX (QYHKIIMN yI4COHBIX TIPEIMETOB.

B cBs3M ¢ 3TUM Npu U3y4YEeHUU IpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HaUEHUE NMPUOOpenn
TaKue LENH, Kak:

e (opmMupoBaHHME UHTEIJIEKTYyaJbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY NPUHSATHIO PELIEHUH, CIIOCOOHOM amanTHpOBaThCs K OBICTPO
MEHSIFOUIUMCS YCIIOBHSIM KU3HU;

® HaIpaBJICHHOCTh 00YYEHHUS HA CUCTEMaTHYeCKOEe MPUOOIIEHNE YUaluXCs K CAMOCTOATEIbHON

® [I03HABATEJIbHOW MAEATEIbHOCTH, HAYYHBIM METOJaM MO3HAaHMS, (OPMHUPYIOIIUM MOTHBALUIO U
pa3BUTHE CIOCOOHOCTEH K XUMUU;

e olecrieueHne YCIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
NEeSITENIbHOCTH, TIO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIM),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3JIMYHbIX BUJOB ACSITEIbHOCTH;

e (opmupoBaHue ymMeHHIl OOBSCHATH M OIICHMBATH SBJICHHS OKPY)KAIOIIEr0 MHpa Ha OCHOBaHHUU
3HaHUH U OMbITA, MOJYYEHHBIX PU U3YUYECHUU XUMUU;

e (opmupoBaHue y 00y4arommxcsi ryMaHUCTUYECKHX OTHOIIEHUH, TOHUMAHUS IEHHOCTH XUMHUYECKUX
3HAHMM 171 BBIPAOOTKH HKOJOTUYECKU 1€1eco00pa3HOro TMOBEAEHUsT B OBITY U TPYIOBOM
JESATEIBHOCTH B LEJSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOJIHOM CPEibl;

® Da3BUTHE MOTHBAIIMU K O0YYEHHIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHHs OOIIEYEeNIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpoduias u
HaNpaBJICHHOCTHU JaJlbHENIIEro 00ydeHus.



COILEPXKXAHUE YYEBHOI'O ITPEJJMETA

IlepBoHa4Ya/IbHBbIE XMMHYECKUE TOHSITHUS

[Ipenmer xumuu. Ponb Xumuu B KU3HM 4esioBeka. Tena u BemiectBa. PHU3MUYECKUE CBOMCTBA
BEILIECTB. ArperatHoe CocTosiHue BemiecTB. [IoHsATHE O MeTojax MO3HAHUS B XMMHUHU. XUMHUS B CHUCTEME
Hayk. Uuctelie BemecTBa u cmecu. CriocoObl pa3iefieHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUUYECKHE 3eMeHThl. CHMBOJIBI XUMUYECKUX 3JeMEHTOB. IIpocteie u
CJIOJKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumudeckas Gopmyna. BaJeHTHOCT, aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHas aroMHas Macca. OTHOcuUTeNnbHAs MOJIEKyNsgpHas wmacca. MaccoBas 10
XUMHUYECKOTO 3JIEMEHTAa B COCAMHEHUH.

dusnueckue U XMMHUYECKHE SIBJICHHS. XHUMUYECKas peakius U €€ NMpHU3HAKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukanus XUMHUYSCKUX pPEaKuil (CoenuHeHUs,
pasnioKeHus1, 3aMeIEeHUsI, 0OMEHa).

XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW IMOCYJOW, € MpaBWiIaMH pabOThl B
naboparopur ¥ TpuEMamMu oOpamieHuss ¢ Ja0OpaTOpHBIM O00OpPYTOBAaHUEM; HM3YUYCHHE U  OIHCAHHUE
(U3UYECKUX CBOMCTB OOpa3IlOB HEOPTraHWYECKHUX BEIIECTB; HabOmoneHue (u3nudeckux (TIaBJICHHE BOCKa,
TasiHUE JIbJIa, paCTUpPaHUE caxapa B CTYIIKE, KUTIEHUE U KOHACHCAIIUS BOJIbI) U XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBICHHM, HAOIIOCHUE M OMHMCAHUE
MIPU3HAKOB IMPOTEKAHUS XUMHUYECKHX peakiuil (pa3lioKeHHE caxapa, B3aHUMOJCHCTBHE CEpHOM KHUCIIOTHI C
xyopuaoM Oapusi, paznoxkenue runpokcuaa meau(Il) mpu HarpeBanuu, B3auMOICHCTBHUE Keje3a C pacCTBOPOM
comm wmenu(Il)); wm3ydenwe cmocoOOB pa3zfeleHus cMmecel (¢ TMOMOIIBI0 MarHuTa, (QUIBTPOBAHUE,
BBITTAPHUBAHHE,

TUCTUJUIALMS, XpoMarorpadus), MPOBEACHHUE OYUCTKH TOBAPEHHOW COJM; HAOMIOJCHHUE H OIHMCaHUE
pe3ynbTaTOB TPOBEACHHS OIbITa, WUTFOCTPUPYIONIETO 3aKOH COXPAHEHHWS MAacCChl; CO3/JaHHEe MOJeNen
MOJIEKYI (IIapOCTEPHKHEBBIX ).

BaxHeiinue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — anemMeHT U npoctoe BemecTBo. Haxoxaenue
KHCTIOpO/ia B Mpupoje, Gpu3nyeckrue U XUMUYecKkue cBoiicTBa (peakuuu ropenus). Oxcunapl. [Ipumenenue
kuciaopoaa. CriocoObl MOTydeHUs: KUCIOpoAa B IaOOpaTOPUH M MPOMBIIILIEHHOCTH. KpyroBopoT kuciopoaa B
npupojae. O30H — aIoTpoIHas MoIu(pUKaLKs KUCIOPOa.

TemoBoit 3pPexT XxuMHUecKol peakiuu, TePMOXUMUYECKHE ypaBHEHUS, SK30- U SHIOTEPMHUYECKUE
peakiuu. TOIUIMBO: yroib U METaH. 3arps3HeHHE BO3/yXa, YCHUJIEHHE MapHUKOBOTrO 3(deKTa, pazpylieHHe
030HOBOTO CJIOSI.

Bonopon — »snemeHT u mpocTtoe BemiecTBO. HaxokaeHwe Boaopoda B Ipupojne, (usnueckue u
XMUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI MoTyYeHus. KucmoTsl 1 comu.

KomnuecTBo BemectBa. Mok, MonsipHas macca. 3akoH ABoraapo. MossipHblid 00bEM Ta30B. Pacuérsl
10 XUMUYECKUM YPAaBHEHUSIM.

®usnueckue cpoiicTBa BoJbl. Boma kak pactBopureinb. PacTBopsl. HacklllieHHbIE M HEHACHIICHHbIE
pactBOopbl. PacTBOpuMOCTh BellecTB B Boje.MaccoBasi J10Ji BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA
BOoJibl. OcHoBaHus. Ponp pacTBOpoB B mHpHpoAe MW B KU3HU 4YelloBeKa. KpyroBopoT BOABI B HPHUPOJE.
3arpsi3HeHuE IpUPOAHbIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.

Knaccudpukanuss ~ Heopranmueckux  coenuHeHuit.  Okcugpl.  Knmaccudukanus OKCHU/JIOB:
coneoOpa3ymomiue (OCHOBHBIE, KHCIOTHBIE, aM(poTepHbIle) U HecoseoOpasyrome. HomeHknarypa okcuaoB
(MexyHapoHas ¥ TpuBUaibHas). GuU3ndeckre U XMMUYeCKUe cBOCcTBa OKCUAOB. [lomydyeHre okcuaos.

OcnoBanus. Knaccudukanuss ocHoBaHMil: MIENOYM W HEpAacTBOPHMBIE OCHOBaHWs. HomeHkmarypa
OCHOBaHUH (MeXIyHapoIHas U TpuBHalbHas). Du3nUeckre U XUMUYECKHe CBOMCcTBAa ocHOBaHuiA. [lomyueHune
OCHOBAHMM.

Kucnotel. Knaccudukanus xucnot. HomeHknarypa kucnot (MeXIyHapoIHas U TpUBHUATIbHAS).

dusnyeckue U XMMUYECKUE CBOMCTBA KUCIOT. Psn aktuBHoctu mertasuioB H. H. bekerosa.
[Tony4yenue Kucnor.

Comu. Homenkiatypa coneil (MexayHapoaHas W TpuBHalbHas). DuU3MYECKHe U XUMHUYECKUE
cBoiicTBa coseit. [lonyuenue coieil.

['eneTnyeckast CBA3b MEXIy KlacCaMy HEOPTraHWUYECKUX COCAUHEHUM.

XUMUYECKUN HKCIIEPUMEHT: KAaYeCTBEHHOE OMNPEICICHHE COJIEP)KaHUSI KHUCIOPOJa B BO3AYXE;
MOJIyueHue, coOMpaHue, pacro3HaBaHUE W U3YyYEHHE CBOMCTB KHCIOpOJa; HAOIIOJCHHE B3aUMOJCHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCJIOBHUS BO3HMKHOBEHHUS W IPEKpallleHHs TOpeHHs (Moxkapa); 03HAKOMIIEHHE C



o0Opa3iaMu OKCHJOB M ONHMCAHUE WX CBOICTB; MOJy4YeHUe, coOMpaHue, pacro3HaBaHUe M W3ydyeHHE CBOMCTB
Bojoposia (ropeHue); B3amMmojeicTBue Boaopoma ¢ okcugom Memu(Il) (Bo3MOXKHO HCIOJIL30BaHUE
BUJICOMATEpUAIIOB); HAOMIOZEHNE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJb; MCCIEIOBAaHHE OCOOCHHOCTEH
pacTBOpEHUsI BELIECTB C PAa3IMYHOM pPaCTBOPUMOCTBIO; IIPUTOTOBJICHHE DPACTBOPOB C  ONPEICIEHHOU
MAacCOBOMW JI0JIEM pacTBOPEHHOTO BEIIECTBA; B3aMMOJICUCTBUE BOJABI C METANIaMU (HATPUEM U KaJIbLIUEM)
(BO3MOKHO MCIIOJIb30BaHUE BMJIEOMATEPUAIIOB); OINPEACICHUE PACTBOPOB KUCJIOT U ILEJIOYEH C MOMOIIBIO
WH/IMKATOPOB; HCCIeNoBaHUE OOpa3loB HEOPTaHMYECKUX BEUIECTB PA3IMYHBIX KIIACCOB; HAOIIOJCHUE
U3MEHEHUs1 OKpPaCKM HMHJIMKATOPOB B PACTBOPAX KUCIOT M WIEJIOYEH; U3Y4EHHE B3aMMOJECHCTBHUA OKCHJIA
meau(Il) ¢ pacTtBopom cepHOI KHCIOTBI, KHCIOT € METalylaMH, pEakUMi HEWTpalu3aluu; IOJIyuYeHUue
HEpPAaCTBOPUMBIX OCHOBAHHUM, BBITECHEHHME OJHOTO MeETaula JpPyrMM M3 pacTBOpa COJIM; pPEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe«BaxHenme KiIacchl HEOPraHM4eCKUX COCIMHEHUI.

Ilepuoauyecknit 3akoH u Ilepuoguyeckas cucreMa xuMu4deckux »3jaementos JI. MH.

MenaeneeBa. CTpoeHne aToM0B. XMMHYeCKas CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIINH

[lepBbie MONBITKY KJIACCU(PUKALUU XUMUYECKUX IEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX JJIEMEHTOB
(11e70YHBIE U IIEJI0YHO3EMENIbHBIE METaJlIbl, TaJlOT€Hbl, HUHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yioT
am(oTepHbIE OKCUBI U THIPOKCUIBIL.

[Iepnognueckuit 3akoH. Ilepmonmueckass cucremMa xumudeckux sneMeHtoB JI. M. Menneneesa.

Kopotkonepuoanas u jnmuaHonepuoanas ¢popmel [lepuoauueckoil cuctreMbl XUMUYECKUX 3JIEMEHTOB
J.1. Menneneesa. Ilepnoael u rpynnsl. @U3HYECKU CMBICH MOPSAAKOBOIO HOMEpAa, HOMEPOB IEPHOJA H
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3oTonbl. DnekTponbl. CTpoeHue 3JIeKTPOHHBIX 000JI04YeK
aToMOB nepBbIX 20 xumudeckux 31neMeHToB [lepuoanueckoit cuctemsl . M. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €ro nojoxxeHuto B [lepuoauueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XUMHYECKHX DJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO IpynnaM U nepuonam. 3HadeHue [lepnoanueckoro 3akona u Ilepuonmueckon
CUCTEMBl XMMHWYECKHUX IJIEMEHTOB Ui pa3BUTUsA Hayku W npaktuku. J[. M. MenpaeneeB — y4yéHbI H
TPaXIAHNH.

Xumnueckass cBs3b. KoBaneHTHast (TMOJsipHAas M HEMOJISIPHAs) CBA3b. OJEKTPOOTPHULATENBHOCTh
XMMHYECKUX 3J1eMEHTOB. FIOHHast CBA3b.

Crenenp oxucieHusa. OKUCIUTEIBLHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomeccsl OkucneHus u
BOCCTaHOBJIIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUUYECKUH SKCIIEPUMEHT: U3ydeHue 00pa3loB BELIECTB METANIOB M HEMETAIIOB; B3aUMO/JIeicTBUE
TUAPOKCUA LIMHKA C pacTBOpPaMH KHUCJIOT W IIEJI0YEH; NMPOBENECHUE OIBITOB, WUIOCTPUPYIOLIMX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi (TOpEeHHE, PeaKLIUH Pa3JI0KEHUs, COCTUHEHNS).

Me:knpeaMeTHbIEe CBSI3U

Peanuzanus MeXnpeIMETHBIX CBA3CH IPU M3YyYCHUMM XMMHHM B 8 KIIACCE OCYILECTBISETCA 4Yepe3
UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W MOHITUH, SBJSIOIUXCS CUCTEMHBIMU
JUI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO1u1re ecTeCTBEHHO-HAy4YHbIE MOHATUA: HAy4YHbIN (DaKT, TMIIOTE3a, TEOpUs, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKanys, MNepUOAUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT, MOJICIMPOBAaHHE, H3MEPEHHUE, MOJIElb,
SIBJICHHUE.

®duznka: marepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI, PaJUOAKTHUBHOCTD,
MOJIEKyJ1a, SJIEKTPUYECKHM 3apsiji, BELIECTBO, Telo, O00BEM, arperaTHoe COCTOSHHE BeIleCTBa, Tas,
¢u3nyecKkre BeJINYUHBI, €AUHULBI U3MEPEHHsI, KOCMOC, IUIaHeThl, 3BE31b1, CoHIe.

buonorus: potocuntes, apixanue, ornocdepa.

I'eorpadust: atmocdepa, runpocdepa, MUHEpaIbl, TOPHbIE MOPO/bI, 0JIE3HbIE HCKOMAeMble, TOILUINBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuenne xumuum B 8 Kjacce HaNpaBlIeHO Ha JIOCTH)XKEHHE OOyYarolMMUCS JIMYHOCTHBIX,
MeTanpeIMeTHbIX U IPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4eOHOI0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOEHMS NMPOTPaMMBbl OCHOBHOTI'O 0OIIero oOpa3oBaHMs JOCTHUTAIOTCS B
X07e 00yueHHs] XUMHUH B €IMHCTBE y4eOHOM M BOCIIUTATENbHON JieaTenbHOCTH OpraHu3aliuy B COOTBETCTBUU
C TPAAULIMOHHBIMHM POCCUHCKUMHU COLIMOKYJIBTYPHBIMH M TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMM, IPUHATBIMU
B 00I1I€CTBE MPaBUJIaMU U HOPMaMHM MOBEJICHUS U CIIOCOOCTBYIOT IPOIIEccaM CaMOIIO3HAHUS, CAMOPa3BUTHS U
COLIMAIM3ALUHU 00YUYaIOIUXCS.

JIMYHOCTHBIE pe3yabTAaThl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:



IaTprnoTHyecKkoro BOCNMTAHNS

1) ICHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MUCTOPUYECKOMY M HAYYHOMY HaCJIEAMIO,
IIOHUMAaHMsI 3HAYCHUS XUMHUYECKOM HAYKM B JKM3HM COBPEMEHHOro OOIIeCTBa, CIHOCOOHOCTH BIAAETh
JOCTOBEpHOH MH(pOpMaIMel 0 TEPEIOBBIX JOCTIKCHHUSIX U OTKPBITUSX MHUPOBON M OTEYECTBEHHON XHMWH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONUCTBE MUPA U OOLIECTBA;

I'pa:knanckoro BocnuTaHust

2) TpEACTAaBICHHUS O COLMAIBHBIX HOpPMAax W MPaBUIIaX MEXKIMYHOCTHBIX OTHOLICHUI B KOJUICKTHUBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4eOHO-MCCIeI0BaTEIbCKON, TBOPUECKOH 1
IPYruX BUAAX JCATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESATENBHOCTH MPH BBITOJHECHUU
y4eOHBIX, IO3HABATENBHBIX 33/1a4, BHIIIOJTHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUH Y4EOHBIX MPOCKTOB,
CTPEMJICHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIMY B Mpoliecce 3TON yueOHOH /1eATeNbHOCTH; TOTOBHOCTH
OILICHMBATh CBOE IOBE/IECHUE U MOCTYIKU CBOMX TOBApHILEH C MO3UIMH HPAaBCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MTOCIEACTBUM IIOCTYIIKOB;

IlleHHOCTH HAYYHOT O IO3HAHUS

3) MHPOBO33PEHUYCCKUX MPEACTABICHUNA O BEIIECTBE M XUMHUYCCKOH pEaKIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH U COCTAaBJSIOUIMX OCHOBY JJIsl NMOHUMAaHHS CYHIHOCTH HAay4HOMU
KapTHUHBl MHpa; TpPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSA MPHUPOABI, B3aUMOCBS3AX
4eJl0BEKa ¢ PUPOTHOM Cpesloi, O poJiv XUMHUHU B IO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUI M0 XUMHUH, HEOOXOUMBIX JIJIsI
00BsiCHEHUS HAOJII01aeMBbIX IIPOLIECCOB U SBJICHUH;

5) mno3HaBaTeJbHOW, WHPOPMAIIMOHHOW ¥ YHTATENIbCKOW KYIbTYPbl, B TOM UYHCJEC HAaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ yueOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEPaTypoi, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYyYeHHMIO ¥ TMO3HAHHIO, JIFOOO3HATENLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TIPOCKTHOM W  HWCCIEAOBATEIHCKOM  JICATEIBHOCTH, K OCO3HAaHHOMY  BBIOODY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHHS B JAajbHEHIIEM;

®opMHPOBaHMSA KYJIbTYPHI 310POBbS

7) 0CO3HAHHMS [ICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKH Ha 3I0POBBIi
o0pa3 >KM3HHM, OCO3HAaHUS TOCJIEACTBUA U HENPHUATHS BPEIHBIX MPHUBBIUEK (YHOTpeOSeHUsl alkoroJs,
HapKOTHUKOB, KYypeHHUs), HEOOXOJAMMOCTH COONIOACHHS TpaBui O€30MacHOCTH MpuU  OOpalieHuu ¢
XMMHYECKUMH BEIIECTBAMU B ObITY U peaIbHOM KU3HHU;

TpynoBoro BocnuTaHus

8) mHTepeca K MPaKTHYSCKOMY HM3YYEHHIO Mpodecchil W Tpyaa pas3iudHOrO pPOja, YBOKCHHE K TPYLY
upe3ynbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHHs MPEAMETHBIX 3HAHHUM 110
XUMHH, OCO3HAHHOTO BbIOOpa WHIUBUAYAJIbHONW TPACKTOPUHM MPOJOJDKEHUS OOpa3oBaHHUs C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTU K XMMHUH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIEeUIHOM
npodecCHOHAbHON AEATEeIbHOCTH W PAa3BUTHS HEOOXOAMMBIX YMEHHH; TOTOBHOCTh aJalTHPOBATHCA B
npodeccruoHalIbHOM cpefie;

JKO0JIOTrH4eCKOr0 BOCIIUTAHUSA

9) 5KOJIOrMYECKH IeJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJE KaK MCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBaHMS, IOHUMAaHHUS IIEHHOCTH 3J0pOBOrO0 M Oe3omacHOro obpa3a »KHU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY M MCUXUYECKOMY 3[0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOCHUS
MpaBuJI 6€30IMaCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYallUAX, YTPOKAIOLIUX 3JOPOBBIO
U JKM3HMU JIIOJICH;

10) criocoOHOCTH MPUMEHSTh 3HAHHUS, TTOJIyIaeMbIe TIPH U3YUYCHUN XUMHH, IS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpYyXarllled NpPHUPOJHOM CpeooH, TOBBIIIEHUS YPOBHS 3KOJOTMYECKOM KYJIBTYpPbl, OCO3HAaHUS
rI00aIBbHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIeM U MyTel UX PEIICHUs TOCPEACTBOM METOI0B XUMuUH; 11)
9KOJIOTUYECKOIO MBIILJIEHUS, YMEHHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM, KOMMYHUKATUBHOMN U
COI[MAIbHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yabTaTOB BBIACTSIOT 3HAUUMBIE ISl (GOPMUPOBAHUSI MUPOBO33PEHUS
oOI1eHayYHble MOHATUS (3aKOH, TEOPHs, MPUHIMII, TUIOTe3a, (PaKT, cucTeMa, MPOIECcC, IKCIEPUMEHT U Jp.),
KOTOpPBIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX MpEAMETax M MO3BOJIAIOT HA OCHOBE 3HAHUU U3
3THX MPEAMETOB (POPMUPOBATH MPEICTABICHHE O IEJIOCTHOW HAYYHOW KapTWHE MHUpa, U YHUBEPCAIbHBIC
yueOHble JelicTBUsS (TO3HABATENbHbIE, KOMMYHHKATHBHBIC, DETYISITHBHBIC), KOTOPbIE OO0ECIEYMBAIOT
¢dbopMupOoBaHME TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAaHUIO UM OCYIIECTBICHHIO  y4eOHOMU
JESITEIBHOCTH.



MetanpeaMeTHble pe3yabTaThl OCBOSHHUS 00pa30oBaTENIbHON MPOTPaMMbl IO XUMHHU OTPAXKAIOT
OBJIaJICHUE YHUBEPCATbHBIMH [TO3HABATEIIHHBIMU JCHCTBUSMHU, B TOM YHCIIE:
Ba3oBbIMH 10rHYeCKUMU el CTBUIMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUS TIPU OCBOCHHUU 3HAHUU: PAaCKPBIBATh CMBICI
XUMHYECKUX TOHATUH (BBIICIATh HUX XapaKTepPHBbIC NPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMU
MOHATHSIMH ), UCTIOJIB30BaTh MOHATHS I OOBSICHEHHS OTICIBHBIX (DAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHUS
U KPUTEPUH IS KiIaccu(PUKAIMY XUMHYECKUX BEIIECTB U XUMUYECKHX PEAKIUi; YCTAHABINBATD IPUIHMHHO -
CIICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMU HW3YUCHUS; CTPOUTH JIOTHYECKHE PACCYXKICHHUS (MHIYyKTHBHBIC,
JCIYKTHBHBIE, 110 AHAJIOTHH); JIeJIaTh BBIBOJBI U 3aKIIOYEHHMS;

2) yMEHHEM TMPHMEHSATh B TPOLECCe IMMO3HAHMUS MOHATHSA (IPEIAMETHBIE W  METaIlPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCTIOIB3YeMbIe B XUMUH, TPEOOPA30BHIBATH IIMPOKO IMPUMEHSIEMBIC B
XHUMHH MOJICIIbHBIE TIPEJCTABJICHUS — XUMHUYECKHH 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYecKas (opmyna u
YpaBHCHHE XHMHUYECKOW pEaKIuu — TPH PEIHICHUU YYeOHO-NO3HABATEIBHBIX 33Ja4;, C YYETOM 3THUX
MOJICILHBIX TPECTABIICHUH BBISBIISITh M XapaKTEPU30BaTh CYIIIECTBCHHBIE TIPU3HAKU H3y9aeMbIX 00 bEKTOB—
XAMHYECKAX BEIIECTB M XUMHUYECKHX PEAKIUH; BBIIBISATH OOIME 3aKOHOMEPHOCTH, IPHUYUHHO-
CJICJICTBEHHBIC CBSI3W W TPOTHBOPEYHSI B M3yYaeMbBIX TPOIECCaxX M SBJICHHSX; MpeIiaratb KPUTCPUU JUIS
BBISIBJICHHS 9THX 3aKOHOMEPHOCTEH M MPOTUBOPEUUH; CAMOCTOSATEIHHO BBIOMPATh CIIOCO0 penieHus ya4eOHOH
3amaun  (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHWs, BbIOMpaTh HaWOOJiee MOAXOIANINN ¢ YyIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB);

Ba3oBbIMH HCCI€e10BaTEIbCKUMH €HCTBUSIMU

3) yMEHHEM HCIOJB30BaTh IOCTABICHHBIE BOMPOCHI B KAuyeCTBE HHCTPYMEHTA IMO3HAHHS, a TaKkKe B
KaueCTBE OCHOBBI JUIS (DOPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYXKJICHUH;

4) nproOpeTeHne OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEACHUIO YICHHYECKHX DKCIIEPHMEHTOB:
YMEHHE HaOIIoaTh 32 XOJIOM MpOIecca, CaMOCTOATENBHO MPOTHO3UPOBATH €r0 PE3ybTaT, (POPMYIUPOBATH
0000IIeHNsT W BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIBITa, HWCCIICIOBAaHUS, COCTABJISATH OTYET O
MIPO/JIEIaHHOM paboTe;

Pa6oroii ¢ unpopmanueit

5) yMmeHueMm BBIOMpaTh, aHAIM3MPOBATH W HUHTEPIPETUPOBATH MH(POPMAIUIO PAa3IMYHBIX BHUIAOB U (HOpM
MIPE/ICTaBJICHUS], TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSipHAsl JHUTEepaTypa XUMHUYECKOTO
COJIep’KaHus, CIpaBOYHBbIE TOcoOus, pecypchbl MHTepHeTa); KpUTHYECKH OIICHHBATh HMPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO nHpopMaImio;

6) yMEeHHEM MPUMEHSATh pa3IMYHbIC METOIbl W 3alpOChl MPH MOUCKE U OTOOpe HHPOpPMAIMH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJMMBIX MJIsi BBIIIOJHEHUS Y4€OHBIX W IO3HABATENIbHBIX 3a/a4 OIpe
-JIeNIEHHOTO THIIA; MPUOOPETEHHE OIbITa B OOJIACTH HCIOJIB30BaHUS MH(YOPMAIIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTUH, OBJAJEHUE KYJIbTYpOH aKTHMBHOTO UCIOJB30BAaHUS PA3UYHBIX IOUCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMANIbHYIO (GOpMYy MpeAcTaBieHUs HHPOPMalUd U HWILIIOCTPUPOBATH
peliaeMble 3a7auyd  HECJIO)KHBIMU ~ CXE€MaMH, JuarpaMMamu, JApyrumMu ¢opMamMu Tpaduku U HUX
KOMOMHALUSAMU;

7) yMEHHEM HCIOJIb30BaTh U AHAIU3UPOBATH B IMPOIECCEe yUeOHOM M HMCCIIEI0BATEILCKOW JEATEIBHOCTH
MHGOPMALIMIO O BIUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHWCTBA M TPAHCIOPTa HAa COCTOSHUE
OKpY’Karollel IPUPOJIHON Cpeibl;

YHuBepcaabHbIMIH KOMMYHUKATHBHBIMM 1€ CTBUSIMU

8) ymMeHueM 3a7aBaTh BOMPOCHI (B XOJE€ AHAJIOra W/WiIHM AUCKYCCHH) IO CYHIECTBY OOCYKIaeMOW TEMbI,
dbopMynupoBaTh ~ CBOM  MPEUVIOKEHHS  OTHOCUTENBHO  BBINIOJNHEHHsS  MPEAJIOKEHHOW  3aJayu;

9) mnpuoOpeTeHHE OMbITa TMPE3CHTAIMUA PE3YJIbTATOB BBIMOJHCHUS XHMHUYECKOTO SKCICPHUMEHTA
(J1abopaTopHOTO OMBITa, JTA0OPAaTOPHOUM PAOOTHI MO MCCIEIOBAHUIO CBOWMCTB BEIIECTB, y4EOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTL B COBMECTHOH CO CBEPCTHHKAMH ITO3HABATEIBHOW M HCCICIOBATEIBCKOM
NEeSITeNFHOCTH TPU PEIICHWH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIIACOBAHUS
no3uiuit (00cyxeHusi, oOMeH MHEHHSIMH, «MO3TOBBIE HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBUH,
oTpejieNieHue KPUTEPUEB TI0 OLIEHKE KauecTBa BBIMOJTHEHHOH paboThI U Ap.);

YHuBepcaabHBIMH PeryJIITUBHBIMU /1€l CTBUAMHU

11) yMmeHuHEM CaMOCTOSTEIBHO OIPEACNATh eI JCATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJHUPOBaTh W TPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOKO JESATENHLHOCTh, BBIOMpATh Hauboliee
s deKTUBHBIE CIOCOOBI pelleHHs] YUeOHBIX M IMO3HABATEIbHBIX 33734, CAMOCTOATEIBHO COCTaBISATH WIIU
KOPPEKTUPOBATh MPEJIOKEHHBIN aNTOpUTM [EHCTBUI TpU BHINOIHEHWH 33JaHUN C YYETOM TOIYYCHHS
HOBBIX 3HaHHUI 00 M3y4aeMBbIX 0OBbEKTaX — BEIECTBAX M PEAKIHUAX; OIEHUBATH COOTBETCTBHE MOIYYSCHHOTO
pe3ynbTaTa 3asBICHHON eNH;



12) ymeHueM UCTIONIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IPeiaracMble B YCIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mpeaMeTHBIX Pe3yJbTaTOB IO OCBOCHHUIO 00S3aTENIBHOTO COACP)KAHUS, YCTaHOBJIEHHOTO
JAHHOW TPUMEPHON pabouell MporpaMMoi, BBIACISIOT: OCBOCHHBIC OOYYAIONIMMHCS HAyYHBIC 3HAHHUS,
YMEHUS U CIIOCOObI ACUCTBHM, crieruuuecKre s IpeaAMeTHONW 00macTn « XUMHUS», BUIBI AATEILHOCTH TIO
MOJIYYEHUIO HOBOTO 3HAHUsI, €r0 WHTEPIIPETAINHU, IPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX U
HOBBIX CUTYaIUsX.
[IpenmeTHbIEC pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD y O0YJAIOLINXCS CIACAYIOINX YMEHUI:

1) packpviéamo cmblci OCHOBHBIX XUMHYECKUX MOHSATHIA: aTOM, MOJICKYJIa, XHMHUUYECKHUN DJIEMEHT, TPOCTOE
BEIIECTBO, CJIO)KHOE BEILECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHTEJIbHAs
aTOMHas W MOJIEKYyJsIpHas Macca, KOJHMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas J0Js
XMUMHMUYECKOTO JJIEMEHTA B COEIMHEHUHM, MOJIAPHBIM O0O0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPUIATEIHFHOCTh, CTETICHh OKHCJICHHS, XUMHUUYECKasl PEaKIus, KIacCH(PUKAIMSI PEaKInid: peaKinu
COEJIMHEHUS, PEAKIMM PAa3JIOKEHUs, peakluu 3aMEelIeHHs, peakuMH OoOMeHa, 3K30- M JHJIOTEPMUYECKHE
peakiuu; TeraoBoil 3(dEKT peakuuu; sapo aToma, MEKTPOHHBIN CIOW aToMma, aTOMHask OpOUTalb, paanyc
aToMa, XUMHUYECKasi CBA3b, MOJISIPHAS U HETOJsIpHas KOBAJICHTHAs CBsI3b, HOHHAS CBSI3b, HOH, KATHOH, aHUOH,
pacTBop, MaccoBasi J0JIsl BellecTBa (IIPOLEHTHAs] KOHIIEHTpAIHsl) B pacTBOPE;

2) unnoCmpuposams B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MOHATHN (CM. 1. 1) U IPUMEHSTH 3TU MOHITUS
MIPU OTIMCAHWH BEIIECTB U UX MPEBPAICHUI;

3) ucnonvzosames XAMHUYECKYIO CHMBOJIUKY ISl COCTaBIeHUsT (GOPMYIT BEIIECTB M YPABHEHUH XUMHYCCKUX
peakumii;

4)  onpedensimb BaJCHTHOCTh aTOMOB OJJIEMEHTOB B OWHApPHBIX COCIUHEHUSX; CTCNEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHECHUSX; IPUHAIIICKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCy COCAMHEHUH 10
dbopmynam; BHUJ XUMHYECKOW CBs3M (KOBaJieHTHas W WOHHAsg) B HEOPraHMYECKUX COCIUHCHMUSIX;

5) packpwvieams cmoicn Tlepuoguueckoro 3akona JI. M. MenmeneeBa: IeMOHCTPUPOBATh MOHMMAaHHUEC
MEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT MX MojoeHus B Ilepuoanueckoit
CUCTEME; 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYE€HUS,
3aKOHa ABOrajJipo; OMHUCHIBATH W XapaKTepu3oBaTh TaOmuuHyro Gopmy Ilepuogudeckoil  CUCTEMBI
XMUMHMUYECKUX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJIaBHAs noArpynna (A-rpymnmna)» u «mobouyHas noarpymnmna (b-
rpymnmna)», Majble W OOJIbIIME TIEPUOIbI, COOTHOCHTh OO0OO3HAYCHHS, KOTOPhIE HWMEIOTCS B TaOIHIle
«Ilepuognueckass cuctema XxumMudeckux sinemeHToB . M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB U 3apal sapa, oOliee YHCIO DSJIEKTPOHOB H
pacnpeneneHue 170:¢ o 3JIEKTPOHHBIM CIIOSIM);

6) wrraccuguyuposamv XUMHYECKUE DJICMEHTBHI, HEOPraHWMYECKUE BEIICCTBA; XMMHUYECKUE peakiuu (Imo
YHCIy U COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P dEKTY);

7)  xapaxmepuzoeamv (onucviéams) OOIIME XUMHYCCKHE CBOMCTBA BEIIECTB pA3JIMYHBIX KJIACCOB,
MOATBEPK/1asi ONMKUCAHUE MPUMEPAMU MOJIEKYISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIMIA;

8) nmpocnozuposamv CBOWCTBA BEIECTB B 3aBHCHMOCTH OT MX KA4e€CTBEHHOIO COCTaBa; BO3MOXHOCTH
MPOTEKAHUSA XUMHUYECKUX IpeBpalleHUI B pa3IMYHBIX YCIIOBHUSIX;

9)  ewbluuCHAMb OTHOCUTEIBHYIO MOJCKYISPHYIO W MOJSIPHYFO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XMMHYECKOTO 3JeMeHTa Mo (opMylie COEAMHEHHUS; MAcCOBYIO TOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH
pacy€Tsl o YPaBHEHUIO XUMUYECKOU peakuuy;

10) npumenssimo OCHOBHBIE OMNEpAIMU MBICIUTEILHON MESITEIBHOCTH — aHAJIW3 W CHUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEeMAaTHU3aINI0, KIACCU(UKAIMIO, BBISIBICHHE MPUYMHHO-CICACTBEHHBIX CBsA3eH — s
M3y4YEHUs1 CBOWCTB BEIIECTB M XHMHYECKUX pEaKLMi; €CTeCTBEHHO-HAY4YHbIE€ METOAbl MO3HAHUSA —
HabmroieHue, WU3MEpPEHHE, MOJICJIMPOBAHUE, SKCIIEPUMEHT (peanbHbII u MBICTICHHBIN );

11) cnedosams mpaBUIIaM MOJIB30BAHHS XMMUYECKOW MOCYI0U M JTAOOPATOPHBIM 000PYIOBAHUEM, @ TAKKE
MpaBWJIaM OOpaIlleHHs] C BEIIeCTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBIMOJHEHHUIO JTaOOPAaTOPHBIX
XMMHYECKUX OMNBITOB IO TMOJYYEHUI0O M COOMpaHHMIO Tra3000pa3HBIX BEHIECTB (BOJAOPOJA M KHCIOPOA),
MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHON MaccoBO#l J0Jiell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKUE HKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, heHondranent, METUIOPAHK U Jp.).



TEMATHYECKOE IINTIAHUPOBAHHUE

Ne | HaumeHoBanue pa3ie/ioB U TeM KoanyectBo yacos Jara Bujasl gesaTeabHOCTH Buasl, popmsi DJIeKTPOHHbIE
n/n | IporpamMmsl H3yYeHus KOHTPOJIs (uudpossie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHEe 00pa3soBaTebHbIE
padoThI paboThI pecypest
Pasnen 1. [lepBoHavaabHble XUMHYECKHE TOHSITHS
1.1. | Xumust — BaxHasi 00J1aCTh 5 0 2 01.09.2022 | PackpsIBaTh CMBICI H3y4aeMbIX ITOHSTHIA; ITucbMeHHBII https://resh.edu.ru/
€CTeCTBO3HAHUS H NMPAKTHYECKOH 17.09.2022 | PackpsIBaTh pOJIb XMMHHU B IPHPOJIE ¥ XKU3HH YENIOBEKA, e€ CBIA3b C IPYTUMH KOHTPOJIb; http:/alhimik.ru
JesITeJIbHOCTH YeJI0BeKa HayKaMu, IpakTuueckas https://hij.ru/
Pasnuyath YHCTHIE BEIIECTBA U CMECH; OJHOPOIHBIE M HEOIHOPOIHBIE CMECH; pabora; http://c-books.narod.ru/
Criez0BaTh NpaBUiIaM M0JIb30BAHAS XMMHYECKOM MOCY10# H 1ab0paTOpHBIM CamoolieHKa ¢ https://1sept.ru/
000pyI0BaHHEM, & TAKXKE MPABKIAM OOPALIEHHS ¢ XHMHYECKUMH BENIECTBAMH B ucnosnbs3oBanuem« | https://iu.ru/video-lessons
COOTBETCTBUM C MHCTPYKLMSAMH 110 BBINOJHEHUIO MPAKTHYECKUX PadoT; OLueHoYHOr o
[lnaHMpOBaTh U MPOBOJAUTH XUMUYECKUI SKCIIEPUMEHT 10 H3YYECHHIO H OMHCAHHMIO JIHCTay;
(u3nyecKHX CBOHCTB BELIECTB, CMOCOO0B Pa3ieIeHHs CMeceil BEIeCTB;
Vcrnonb30BaTh MPH BHIMOJNHEHUH YUEOHBIX 3a/laHuil U B Ipolecce
HCCIIE0BATENbCKON AEATEIbHOCTH Hay4IHO-MOMYISIPHYIO JIUTEPATypy XUMHYECKOTO
CoZepIKaHus, CIPaBOYHbIE MaTepHaisl, pecypchl UHTepHeTa;
BricTpanBath pa3BEpHYThIE THCbMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
MH(I)OpMa].Il/I}O u3 yqeGHuKa u Cl'[paBO‘{HbIX MaTepMaJ’lOB, FpaMOTHO HCII0JIb30BaTh
M3YYEHHBIH MOHATUHHBIN anmnapaT Kypca XMMHUH;
1.2. | BemecTBa 15 1 0 19.09.2022 | IIpuMeHATb €CTECTBEHHO-HAYYHBIE METO/bI MIO3HAHKS (B TOM 4HCIe HAaOIIOACHHE, Yernsiit onpoc; | https://resh.edu.ru/
" XHMHYECKHEe peaKiuu 23.11.2022 | MozenupoBaHue, SKCIEPUMEHT) M OCHOBHBIC OIEPAL[HH MBICTHTENbHON ITucbMeHHBII http:/alhimik.ru
IeSTeAbHOCTH (CpaBHEHHE, KIacCH(UKALKS) IS H3yYCHUS BEIICCTB H XUMHYECKHX KOHTPOJIb; https://hij.ru/
PpeaKLHuii; KourpomnsHast http://c-books.narod.ru/
PackpbIBaTh CMBICIT H3Y4aeMbIX TOHSATHII H 3aKOHOB M IPUMEHSTD TH MOHSATHSI IPU pabora; https://1sept.ru/
OIHCAHHUA CBOWCTB BELIECTB M MX MPEBPAIICHHUI; TectupoBanue; | https://iu.ru/video-lessons
Pasnnuath GU3MYECKUE U XUMHUECCKHE SBICHHS, OOBACHATH UX CYIIHOCTh C TOYKH JluKTaHT;
3pEHHS ATOMHO-MOJICKYJIAPHOTO YUCHHS;
OnpeseniTh NPU3HAKH XMMUYECKUX PEAKIHil, YCIOBHS UX MPOTCKAHHS;
OOBACHATD CYIIHOCTh (PU3UYECKUX H XMMHYCCKHX SBJICHHUI C TOYKH 3PCHHUS aTOMHO-
MOJICKYJISIPHOTO Y4CHHS,
Kiaccu(puuupoBath XMMUYECKHE Peakiuy (IO YHCITY W COCTABY PEarupyrOMHX 1
00pasyroIMXCs BELIECTB);
CoctaBnate (HOpMyIbl OMHAPHBIX BEIIECTB I10 BAICHTHOCTH M OLPENCIATH
BAJICHTHOCTH 10 (JOPMYJIaM BEIIECTB;
PaccraBisath KOI(G(OHUIUCHTE B yPaBHEHHAX XHMHYECKHX PEAKIHH;
BeicTpauBaTs pa3BEpHyThIC MHCHMEHHBIC H YCTHBIC OTBETHI C OTOPOi Ha
nHOOPMALINIO U3 y4eOHHKA M CIPABOYHBIX MAaTEPUAIIOB, IPAMOTHO HCIOIb30BATh
M3Y4CHHBIH MOHATHHHBIN anmapar Kypca XUMUH;
Hroro mo pazueny 20
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2.1. | Bosnyx. Kucnopon. Ionsitue 06 24.11.2022 | PackpbIBaTh CMBICI H3YYaeMBIX MOHATHH M IPHMEHSATD OTH HOHSATHS IIPH ONHCAHUU VYerHslit onpoc; https://resh.edu.ru/
OKCHAAX 08.12.2022 | cBOIiCTB BEIIECTB M UX NPEBPAILEHUIA; TTuceMeHHbI http:/alhimik.ru
XapakTepru3oBath (OMHCHIBATE) COCTaB BO3/yXa, (PU3MUECKHE U XUMHICCKUE KOHTPOIIb; https://hij.ru/
CBOIICTBA KHCIIOPOJA, CIIOCOOB! €ro IONydeHNs, IPHMEHeHNe U 3HaueHue B npupoje u | [IpakTnueckas http://c-books.narod.ru/
JKM3HH YEIIOBEKa; pabora; https://1sept.ru/
CpaBHUMBATh PEAKLMM TOPEHHUS M MEUIEHHOTO OKMCJIEHHS, Tecruposanue; https://iu.ru/video-lessons
Cobupath NpubOPHI A1 MONyYEHHs KHCI0pOoJa (BBITECHEHHEM BOJIbI H BO31yXa); CamooleHKa ¢ http://www.periodictable.ru/
Pacrio3HaBaTh OIBITHBIM ITyTEM KHCIOPOL; HCIIONBb30BAHHEMK
Hcnonb30BaTh XHMHYECKYH0 CHMBOJIMKY JUIsl COCTABICHHsS (hOPMYII BEIIECTB, OLeHOYHOT 0
MOJIEKYJIAPHBIX YPAaBHEHUH XMMHUUECKUX PEaKLUil ¢ yUaCTHEM KHCIOPOAa; JIACTA»;
OOBSCHITD CYLIHOCTh 3KOJOTHYECKUX MPOBIEM, CBI3aHHBIX C 3arpsS3HCHHEM
BO3/LyXa;
CrnenoBath npasmiaM Oe30macHoi paboTHI B 1a00OPaTOPHH IPU UCIIONB30BAHUI
XHUMHYECKOi MOCY /bl U 000PYI0BaHHsI, @ TAK)XKE NPABHIAM OOPAIIECHHS C TOPIOYHMH
BEILIECTBAMHU B OBITY;
[naHMpOBaTh W OCYLIECTBISATh HA MPAKTUKE XMMHYECKHE IKCIIEPUMEHTBI,
IPOBOJUTH HAOIIOCHNS, [IEJIaTh BHIBOJBI [0 PE3yJIbTaTaM KCIIEPUMEHTa;
VY4acTBOBaTh B COBMECTHOH paboTe B rpyme;
Vcrnonb30BaTh MPH BBIMOJNHEHWH YUEOHBIX 3aJaHuil U B mpolecce
HCCIIEI0BATENbCKON AeATENbHOCTH HAYYHO-TIONYIAPHYIO JINTEPATypy XUMHYECKOrO
COZIEPKaHM, CIIPABOYHbIE MaTepualsl, pecypebl MHTepHeTa;
BricTpanBath pa3BépHyThIE THCbMEHHbBIE U YCTHBIE OTBETHI C OMOPOH Ha
nHOOpPMALHIO U3 y4eOHHKA U CIIPABOYHBIX MaTepHaIOB, IPAMOTHO HCIOJb30BaTh
M3y4YCHHBIN MOHATUIHBIN anmapaT Kypca XUMHUH;
2.2. | Boxopoa. 09.12.2022 | PackpbiBaTh CMBICI H3y4aeMbIX MOHATHI U IPHMEHATb 3TH MOHATUS NPU ONHCAHUH Yernslit onpoc; | https://resh.edu.ru/
ToHsTHE 0 KHCJIOTAX H COJISAX 28.12.2022 | cBOICTB BENIECTB M UX MIPEBPAILECHHUIT; [ucbMeHHBIIH http:/alhimik.ru
XapakTepu3oBaTh (OMHCHIBATH) (H3NUCCKHE U XHMHYECKHE CBOMCTBA BOAOPO.A, KOHTPOJIb; https://hij.ru/
CIIOCOOBI €ro MOJTyYCHHUS, TPUMEHCHHUE; IMpakTuueckas http://c-books.narod.ru/
Cob6upatb mpubop 11 MOTydeHHs BOAOPOJA; pabora; https://1sept.ru/
Hcrnonp30BaTh XUMHIECKY0 CHMBOIHKY TSI COCTAaBICHHS (HOPMYIT BEIIECTB, TectupoBanumue; https://iu.ru/video-lessons
MOJICKYJISIPHBIX YPABHECHHI XHUMHYECCKHX PEAKIU ¢ YYaCTHEM BOAOPOAA; JluKTaHT; http://www.periodictable.ru/
CrnenoBatb npasuiam 6e30macHoi padoThl B 1a00OPaTOPHH MPH HCIIONB30BAHUU
XHMHYECKOH MOCYIbl 1 000pPYI0BaHHS, a TAKXKE MPABHIAM OOPAIICHHS C TOPIOYHMH
BEILECTBAMHU B OBITY;
IlnaHUpOBaTh U OCYIIECTBIATh HA MPAKTHKE XUMUYECKHE SKCIICPHMEHTBI,
[POBOAUTH HAOMIOACHNU, ACHATh BHIBOJBI 10 PE3yJIbTaTaM KCIEPUMEHTA;
YyacTBOBaTh B COBMECTHOM paboTe B TPYIIIE;
2.3. | KoauvecTBeHHbIE OTHOMIEHHS] B XUMHH 09.01.2023 | PackpbIBaTh CMBICI H3Y4aeMbIX MOHATHH H IPHMEHATD dTH HOHATHSA, a TAKKe Verusiii onpoc; | https://resh.edu.ru/
21.01.2023 | n3yueHHbIE 3aKOHBI U TEOPUH ISl PELICHUSI PACIETHBIX 3a1a4; ITuceMeHHBII http:/alhimik.ru
BBIHCIATS MOISIPHYIO MAaccy BEIIECTB; KOJMYECTBO BEIIECTBA, 00BEM rasa, Maccy KOHTPOJIb; https://hij.ru/
BEIIECTBA; Tectuposanmue; http://c-books.narod.ru/

IIpoBoANTE pacuSTH! IO YpaBHEHUAM XHMHUYECKHX PEaKIMi: KonmdecTa, 00bEMa,
Macchl BEI[ECTBA II0 H3BECTHOMY KOJIHIECTBY, 00BEMY, MACCEe PEareHTOB HIIH
MIPOAYKTOB PEAKIHN;

BricTpanBath pa3BEPHyTHIE MECBMEHHBIC H YCTHBIE OTBETHI C OIOPOI Ha
HHQOPMAIHNIO U3 yIeOHHKA H CIPABOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIONb30BATh
WM3y4EHHBIM MOHATHHHBIN armapaT Kypca XUMHUU;

https://1sept.ru/
https://iu.ru/video-lessons
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http://c-books.narod.ru/
http://www.periodictable.ru/
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2.4. | Bona. Pacteopsl. Ionsitne 06 5 0 1
0CHOBAHMSAX

23.01.2023
08.02.2023

PackpsIBaTh CMBICI H3y9aeMbIX IOHATHI U IPUMEHATH dTH MOHATHS IPU OINUCAHAH
CBOMCTB BEILECTB U X [IPEBPAILECHUIH;

XapaxTepn3oBaTb (PU3MIECKUE M XUMHUECKUE CBOHCTBA BOJEL, €€ POIIb KaK
PacTBOPUTEIIS B IPUPOAHBIX ITPOLIECCAX;

CocTaBIsATh YPaBHEHHS] XUMHUECKUX PEAKIUIl C y4acTHEM BOJBL;

OOBICHATD CYIIHOCTh 9KONIOTHYECKUX NPOOIEM, CBI3aHHBIX C 3arPI3HEHHEM
IPUPOIHBIX BOJ, CIOCOOBI OUMCTKH BOJBI OT HPHMECEH, MEPHI 110 OXPaHe BOJ OT
3arps3HEeHus;

IInanupoBaTh M OCYLIECTBIATH HA NPAKTHKE XMMHYECKUE SKCIIEPUMEHTBI,
NPOBOJUTH HAOIIONEHHS, IeJIaTh BEIBOJBI 110 PE3YJbTAaTaM dKCIEPHMEHTA;
CrnenoBath npasuiaM 0€30MacHON paboThl B 1a0OPATOPUH NPH HCIOIb30BAHUH
XUMHUECKOMH MOCY/Ibl U 000py10BaHUS;

IIpoBOAUTD BBIYMCIEHHS C IPUMEHEHHEM MOHATHS «MaccoBas A0NS BELIECTBA B
pacTBope»;

Vcnonp30BaTh NpY BBIIOTHEHHN y4eOHbBIX 33aHUH U B IIpoLecce
HCCIIE/I0BATENbCKON JIEATENbHOCTH HAYYHO-IOMYJIAPHYIO JIMTEPATYpy XUMHUECKOTO
CoJlepKaHUs, CIIPaBOYHbIE MaTepUalbl, pecypcbl MHTEpHeTa;

VYerHslit onpoc;
ITucpMeHHBIH
KOHTPOJIb;
IpaxTuueckas
pabora;
Tectuposanue;
JlukTaHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

2.5. | OcHOBHbIE KJIacChl HEOPraHMYECKHX 11 1 1
coelMHennii

09.02.2023
18.03.2023

Knaccuguuupopath n3yyaeMble BELIECTBA [0 COCTaBY M CBOWCTBAM;

CoctaBnsiTh (OPMYJIbI OKCHJIOB, KUCJIOT, OCHOBAHHUM, COJIEH U HA3bIBATh UX MO
MEXAYHapOAHON HOMEHKIIATYPE;

[IporHo3upoBaTh CBOKHCTBA BEIECTB HA OCHOBE OOIIMX XMMHYECKHX CBOWCTB
U3YYCHHBIX KJTaCCOB/prl'[l'[ BEIIECTB, K KOTOPBIM OHHU OTHOCATCA,

CocTaBiATh MONEKYISAPHBIC YPABHEHHs PEAKIHH, HITIOCTPUPYIOIIHX XUMHUECKUE
CBOMCTBA U CTIOCOOBI OJTy4EHHUs BEIIECTB H3yYEHHBIX KIACCOB/TPYIII, a TaKkKe
HOJTBEPIKIAI0IUX TeHETUUECKYIO B3aUMOCBSI3b MEKLYy HUMH.

ITpou3BOAUTH BBIYUCICHHS MO yPABHEHHAM XMMHYECKHX PEAKIH;
IInanupoBath U OCYIECTBIATH HA NPAKTUKE XMMHUECKUE dKCIIEPUMEHTEHI,
NPOBOJUTH HAOIIONCHHS, Ie/IaTh BBIBOJBI 110 PE3YJIbTATaM dKCIIEPHMEHTA;
CnenoBatb mpaBuiaM 6e30macHOi paboThl B 1a00OPAaTOPUH TIPU MCHOIb30BAHUH
XUMUYECKOH IIOCY bl 1 000PyI0BaHHUS;

Hcnons30BaTh NPy BBIIOTHEHHN y4eOHBIX 3a1aHUI H B IIpoIecce
HCCIIeI0BATENbCKOH IesATEIbHOCTH HAYYHO-TIOMYIAPHYIO IHTEPATyPy XHMUYECKOTO
cofepKaHMs, CIPaBOYHbIC MaTepHaIbI, pecypchl MIHTepHeTa;

BeicTpauBaTh pa3BEpHYThIC MUCHMEHHBIC H YCTHBIC OTBETHI C OMOPOii Ha
HHQOPMAIHUIO U3 YUeOHHKA U CIPABOYHBIX MAaTEPUANOB, TPAMOTHO HCIIONb30BATh
WU3Yy4CHHBIM MOHATUHHBIN anmapaT Kypca XMMHUU;

Ycruslif onpoc;
[TrcbMeHHBIH
KOHTPOJIb;
KonTponsHas
pabota;
IIpakTnueckas
pabota;
Tectuposanue;
JIMKTaHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
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Paznen 3. Ilepuoauyeckuii 3akon u Ilepuoanyeckas cucrema Xumuyeckux iementon [I. . MenpeneeBa.

CTpoeﬂue aToMoB. XUMHYecKasi CBsI3b. OKMCINTEIbHO-BOCCTAHOBUTEIbLHbIE peakuuu



http://c-books.narod.ru/
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3.1

Ilepnoanyeckuii 3aKoH U
Iepuoanyeckasi cHCTeMa XHMHYECKHX
aemeHToB /[. U. MenneseeBa.
Ctpoenne aToma

20.03.2023
19.04.2023

PackpbIBaTh CMBICI MEPHOJUIECKOTO 3aKOHA;

IToHNMATh CYIIECTBOBAHHE NMEPHOAMIECKON 3aBHCHMOCTH CBOIMCTB XHUMHYECKAX
9IE€MEHTOB (M3MEHEHHE PAJIHYCOB aTOMOB U 3IEKTPOOTPULATEILHOCTH) H HX
COCIMHCHHUIT OT OJIOXKEHNUS B IEPUOIMIECKOI CHCTEME U CTPOCHHS aTOMa;
VcTaHaBNHBATH CBA3b MEXK/Y MOJIOXKECHHEM JJIEMEHTA B IIEPHOAMICCKON CHCTEME H
CTPOEHHEM €ro aToMa (COCTaB U 3aps AApa, 001LIEe YU CIIO FJIEKTPOHOB U
pacrpeneeHue ux 10 3JICKTPOHHBIM CII0SIM);

IIporHo3upoBaTh XapaKTep U3MEHEHHsI CBOHCTB JJIEMEHTOB M MX COCAMHEHHIT 10
rpynnam u nepronam Ilepuonudeckoii cucremsr;

XapakTepu30BaTh XUMHYECKUE DJIEMEHTHI IIEPBBIX TPEX NEPHOOB, KaNHs, KaJIbLHs
1o ux nojoxenuto B [lepuonnueckoii cucreme J[. 1. Menneneesa;

BoicTpanBath pa3BEPHYThIC MUCBMEHHBIE H YCTHBIC OTBETHI C OMOPOIi Ha
MHOOPMALHIO U3 YYeOHHKA U CIPaBOYHBIX MAaTEPHAIOB, IPAMOTHO HCIIOIb30BaTh
U3Y4EHHBII MOHATUIHBIN annapaT Kypca XUMHH;

Vcnonp30BaTh NpH BHITOMHEHUH YYEOHBIX 3aJaHHH TEKCTH y4eOHHKa, CPABOYHBIC
martepuainsl (Ilepuoguueckyto cucteMy XUMHUeckux sneMentoB JI. . Menzneneesa,
Ta0JUIy PacTBOPUMOCTH KHCIOT, OCHOBAHUH M COJICH B BOJE, JIEKTPOXHMMHYCCKHUI
PAA HAaNPSHKEHUH METaJlIoB);

Vcrnonb30BaTh MU BHIMOJHEHWH YUEOHBIX 3a/laHui U B Ipolecce
HCCIIE/I0OBATENbCKON NEATENbHOCTH HAyYHO-TIOMYJISAPHYIO JIUTEPATypy XUMHYECKOTO
coleprKaHHs, CIPABOYHBIC MaTEPHaIbl, pecypcbl HTepHeTa;

VYerHslit onpoc;
ITuceMenHbIH
KOHTPOJIB;
TectupoBanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

3.2.

Xumuyeckas cBsizb. OKHCIHTEIbHO-
BOCCTAaHOBHUTE/JIbHbIC peaKIUH

20.04.2023
17.05.2023

PacKkphIBaTh CMBICH H3y4aeMBIX MOHATHIA;

OnpenensTs BUA XMMHYECKOH CBA3H B COCIUHEHUH;

OmnpenenaTs cTeneHb OKHCICHHS XMMHYECKOT0 3IeMeHTa 1o Gopmye ero
COCIMHEHUS;

OnpenensTs 31€MeHT (BEIIECTBO) — OKUCIIUTENb M 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEIB;

OOBACHATD CYIHOCTh IPOIECCOB OKUCICHUS H BOCCTAHOBJICHHS;

CocTaBiATh 2EKTPOHHBIH 0anaHc ¢ y4yETOM YHCIa OTAAHHBIX M IPHHATBIX
JJIEKTPOHOB;

CocTaBIATh ypaBHEHHE OKHCIHTEIbHO-BOCCTAHOBUTEILHOH PEaKIHy;
Hcnons30BaTh mpu BHIMONHEHHN YYECOHBIX 3aJaHUI TEKCTH yueOHUKA, CIPABOYHBIC
MatepHaibl (EPUOANYECKYI0 CHCTEMY XUMHUYecKuX snementoB JI. M. Menneneesa,
TabJIUIly pacTBOPUMOCTH KUCJIOT, OCHOBAaHHH U COJIEH B BOJE, DIEKTPOXMMUYECKUH
PSR HAIPSDKEHUH METaIlIOoB);

YcrHblif onpoc;
[TrcbMeHHBIH
KOHTPOJIb;
KonTponbHas
pabota;
Tectuposanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Htoro mo paszueny:

15

Pe3epBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KounyecTBo 4acos Jara Buabl, popmbl
n/n U3Y4YeHHs | KOHTPOJIsI
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHUe
padoTsbI padoThI

1. |IIpenmer xumun. Posb 1 0 0 CaMoolIeHKa C
XMMHWH B KU3HH YEIIOBEKA. UCTIOJIb30BaHUEM
MeTo 16l U3y4eHUsT XUMUHU. «O1eHo4HoTro

JIMCTa;

2. | ArperaTtHbie COCTOSIHUS 1 0 0 CamoorieHka ¢

BEIIIECTB WCTIOJIb30BaHUEM
«OLeHo4Horo
JIMCTa;

3. |Ipakruueckas padota Ne 1" |1 0 1 [TpakTrueckas
[TpaBuna paboTsI B pabora;
abopaTOPUH U MPUEMBI
oOpareHus ¢
1abopaTopHBIM
obopynoBanuem"

4. | dusnveckue sBICHUS - 1 0 0 [TuceMeHHBIH
OCHOBA Pa3JICJICHUS] CMECe KOHTPOJTb;

5. | I[Ipaktuueckas padorta Ne2 |1 0 1 [TpakTrdeckas
"Paznenenne cmeceit" (Ha pabora;
pUMEpEe OYUCTKH
MIOBAPEHHOM COJIN)

6. | ATOMHO-MOJIEKY/ISIPHOE 1 0 0 [TuceMeHHBIH
yueHre. XUMHUECKUE KOHTPOJIb;
AIIEMEHTHI

7. | BemectBa MostekyisipHoro u | 1 0 0 YcTHBIN onpoc;
HEMOJIEKYJISIPHOTO
crpoenust. [Ipocteie n
CJIO’KHBIC BEIIIECTBA

8. | 3HaKM XUMHUYECKUX 1 0 0 YcTHBIM onpoc;
3JIEMEHTOB

9. | 3HaKM XMMUYECKUX 1 0 0 VYcTHBIN onpoc;
3JIEMEHTOB [InceMeHnHbI

KOHTPOJIb;
10. | Xumuueckue GopmyIisl 1 0 0 TectupoBanue;




11. | OTHOCHTENBHAS [TucbmenHbII
MOJIEKYJIsSIpHAsi Macca. KOHTPOJIb;
MaccoBas noss
XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUU

12. | BasieHTHOCTh aTOMOB [TnceMeHHbII
XHUMHYECKUX JICMECHTOB KOHTPOJIb;

13. | CocraBnenue popmyi [TrcbMeHHBIIH
OMHAPHBIX COCTMHCHHM I10 KOHTPO!JIb;
BAJICHTHOCTH.

14. | Xumuueckue peakiuu TectupoBanue;

15. | Xumuueckue ypaBHEHUS VYeTHBIN 0Ipoc;

16. | XumMuveckue ypaBHEHUS IIncemeHnHbI

KOHTPOJIb;

17. | Tunsl XUMHUYECKUX PEAKITUI IInceMeHHbIH

KOHTPOJIb;

18. | Tumbl XUMHYECKUX PEAKITHIA TectupoBanue;

19. | TToBTOpEHUE U 0000IICHNE TectupoBanue;
pazzaena. [loaroroBka k
KOHTPOJIBHOU paboTe

20. | KonrposbHas padoTa Ne 1 KontponbHas
0 pazieny paborTa;
"I[lepBoHayanbHbIC
XUMHUYECKHE MOHATUS"

21. | Bo3nyx u ero coctaB CaMOOI1IeHKa ¢

UCIOJIb30BaHUEM
«O11eHOYHOTO
JTUCTaY;

22. | Kucnopon YcTHBIN onpoc;

23. | [Ipaktuueckas padora Ne 3 " [IpakTuueckas
[Tonmyyenue u cobupanue paborta;
KHCIIOPO/Ia, U3YYEHHUE €r0
CBOMCTB"

24. | Oxkcuppl [TucbmeHHBbII

KOHTPOJIb;

25. | TemmoBoii adpdext JIukTaHT;

XMUMHMUYECKOHN peaKkmu. JK30-

U SHAOTEPMUYECKUE
peaxiuu




26. | Bonopon [TucbMeHHbIH
KOHTPOJIb;

27. | Tlpaktuueckas pabota Ne 4 [TpakTuyeckas
"[Tony4enue u cooupanue pabora;
BoJopoa"

28. | KucioTsl, X COCTaB U CamoorieHKa ¢
KJTacCU(pUKAIUS HCII0JIb30BaHUEM

«O11€HOYHOTO
JTUCTAY;

29. | CepHas ¥ COJISIHASI KUCIIOTHI, [TuceMeHHBIH
WX CBOWCTBA M IPUMCHCHHE. KOHTPOJIb;

30. | Comn, UX cocTaB U WKTaHT;

b
Ha3BaHUA. PacTBOpUMOCTB
COJIEH B BOJIE.
31. | KonudecTBo BeliecTBa [TucemeHHBbII
KOHTPOJIb;
32. | MounsipHBIit 00BEM Ta3oB [TuceMeHHBIH
KOHTPOJIb;

33. | PacueThl 0 XUMUYECKUM IIncemenHbIi
YpaBHEHUSIM KOHTPOJIb;

34. | PacueTsl M0 XUMUYECKUM [TuceMeHHBIH
YpaBHEHUSIM KOHTPOJIb;

35. | Bona. [TuceMeHHBIH

KOHTPOJIb;

36. | OcHoBaHus YcTHBIHN onpoc;

37. | PactBopbl. MaccoBas 101 [TucbmeHHbII
PacTBOPEHHOTO BEIECTBA KOHTPOJIb;

38. | Pemenue pacueTHbIX 3a71a4 [TuceMeHHBI

KOHTPOJIb;
39. | [IpakTuueckas padorta Ne 5 [IpakTuueckas
"[IpuroToBiieHue pacTBOPOB paborta;
C OIpPEACIEHHON MAacCOBOM
JI0JIEW paCTBOPEHHOTO
BelecTna"
40. | Okcupl, UX KiaccuuKaius CaMooOlIeHKa C

1 XMMHUYECKHE CBOMCTBA

HUCIOJIL30BaHNE
M«OILEHOYHOTO
JINCTa;




41. | OcuoBanus, ux ITuceMeHHBIN
KJaccu(uKanus u KOHTpOJIb;
XUMHUYECKUE CBOMCTBA

42. | Xumuueckue cBocTBa TectupoBanue;
OCHOBAHMI

43. | Kucnotsl, ux IInceMeHHBIN
KJTaCCU(UKAITHS. KOHTPOJIb;

44. | XumudecKue CBOMCTBa [TnceMeHHbBII
KHCIIOT KOHTPO!JIb;

45. | Conn, ux KaaccupuKaIus u ITuceMeHHBIN
XUMHUYECKHE CBOMCTBA KOHTPOJIb;

46. | Conu, ux xiaccuukamms u VYeTHBIN 0IpoC;
XUMHUYECKUE CBOMCTBA [TucemeHHbIH

KOHTPOJIb,

47. | Tenetnueckas CBsI3b MEXKIY IIncemeHnHBbII
KJIacCCaMH HEOPraHUYECKUX KOHTPOJIb;
COEIMHEHU I

48. | [Ipaktudeckas padora Ne 6 [TpakTrueckas
Perenne pabora;
SKCIEPUMEHTAJIbHBIX 3a7a4
1o Teme "OCHOBHBIE KJIACChI
HEOPraHUYECKUX
coequHeHun"

49. | IToBTOpenue u 0600IIEHHE YcTHBIN onpoc;
pazzaena. [loaroroBka k I[TuceMeHHbBIH
KOHTPOJILHOK paboTe KOHTPOJIb;

50. | Konrposshas pabora Ne 2 KonrtponbHas
1o pazzgeny "Baxueiiue pabora;
MIPEICTaBUTENN
HEOpraHUYECKUX BeIiecTB"

51. | EcTecTBEHHBIE CEMEICTBA YcTHbIN onpoc;
XUMHUYECKUX DJIEMEHTOB.

AMQOTEpHOCTS.

52. | OTKpBITHE IEPUOANIECKOTO YcTHbI onpoc;
3akoHa J[[.M1.MenneneeBa

53. | CTpoeHue dIeKTPOHHBIX YCTHBIN 01poc;
o0oJt0ueK

54. | [lepuoauueckas cucrema [TucbmeHHbII
XUMHUYECKUX JIEMEHTOB KOHTPOJIb;

J.1.MenaeneeBa




55. | Xapakrepucruka anementa | 1 0 0 [TucbMeHHbIH
1o nonoxenuto B [IICXD KOHTpOJIb;
JA.N.Menneneena

56. | Xapakrepuctuka snemenra |1 0 0 TectupoBanue;
1o nonoxenuto B [IICXD
JA.N.Menneneena

57. | 3nauenue neproauyeckoro |1 0 0 YCTHBINM 0TIPOC;
3akoHa u [1CXD
JA.N.Menneneena

58. | Monnas xumudeckas cBsizb | 1 0 0 YCTHBIIH 0TIPOC;

[TucemeHHbIH
KOHTPOJIb;

59. | KoBanenTtHas xumuueckass | 1 0 0 YCTHBINH 0TIPOC;
CBSI3b

60. | KoBanenTtHas HemosipHasi 1 | 1 0 0 Y CTHBIH 0oTIpoc;
MOJISTPHAA XUMUYECKAsI CBSI3b [TruceMeHHbII

KOHTPOJIb;

61. | CrerieHb OKUCIICHUS 1 0 0 YcTHBIH ompoc;

62. | OkucnuTeaLHO- 1 0 0 [TuceMeHHBIH
BOCCTaHOBUTEILHBIE KOHTPOJTb;
peaknuu

63. | OKHCITUTETBHO- 1 0 0 [TuceMeHHBIH
BOCCTaHOBUTEIHHbBIE KOHTPOJIb;
peaknuu

64. | [loBropenue u 0600menne |1 0 0 YcTHBIN onpoc;
pazaena. [loaroroBka k I[TuceMeHHbBIH
KOHTPOJILHOU paboTe KOHTPOJIb;

65. | Kontposbhas pabora Ne 3 1 1 0 KonTposbHas
o pazjeny paboTa;
"I[leprioruecKkuii 3aKOH.

[ICXD .M. Menneneena.
CrpoeHne aTOMOB.
Xumnueckas cBa3b. OBP"

66. | Pe3eps 1 0 0 YcTHbI onpoc;

67. | Pesepn 1 0 0 YcTHbIl onpoc;

68. | Pe3epn 1 0 0 VYcTHBIN onpoc;

OBIIEE KOJIMYECTBO 68 3 6
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YYEBHO-METOJUYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1'., Akunoneproe obmectBo «M3marensctBo «IIpocBemnienne;,
BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. Xumus. 8 kinacc. Yuebnuk (aBtopsl I'.E. Pymuruc, @.I'. ®enpaman).

2. [Toco6ue mist yaurens Xumus. Ypoku B 8 kimacce (aBrop H.H T'apa).

3. Paboune nporpammsr [Ipenmernas muaus yueonukos [.E. Pymsutuc @.I" @enpaman 8-9 kiaccel
(aBTop H.H. I'apa).

4. Pabouas Tetpasp. 8 kiracc (aBrop H.U. 'abpycesa).

5. Xumus 3amauHuK ¢ «roMorrHrKoM» 8-9 kimacesl (aBropel H.H. I'apa, H.W. T'aGpycesa).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU UHTEPHET

. Poccuiickas anekrponnas mkoa. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxusub»io - https://hij.ru/

. [Togbopua nutepartypsl mo xumuwio - http://c-books.narod.ru/

. Kypnan " 1 centsiops" - https://1sept.ru/

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

. COOpHHUK cTaTeil 0 XHMHYECKHUX DIIEMEHTaX, HUTIOCTPUPOBAHHbINA OMMCAHUEM SKCIICPUMEHTOB. -
http://www.periodictable.ru

~N O OB W DN
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MATEPHAJILHO-TEXHUWYECKOE OBECIIEYEHUE OGPA30BATEJILHOTO
MPOLIECCA

YUYEBHOE ObOPYJIOBAHUE
Komnexun

1 Meramuisl

2 AmmoMuHui

3 CTekI0 ¥ u3ienus U3 CTeKia

4 Tommso

5 Hedtp u npoaykTsl €€ nepepaboTKu

6 ITnacTMaccel

7 Kayuyk 1 IpOAYKTHI €ro nepepaboTku
8 IlIkaya TBEpHOCTH

9 HaGop XUMHYECKHX PIIEMEHTOB
Mopaenu

1 Moaens "Kpuctannuyeckas pemnieTka"

HaGops! m1s MoienupoBanmst

1 HaGop my1st MoA€TMPOBAHUS MOJIEKYT HEOPTaHUYECKUX
COEeIUHEHNN

2 Habop ais MoaenMpoBaHUs MOJIEKYJT OPTaHHYECKHUX
COEeIUHEHNN

Taomuiet

1 Xumuueckue 3HaKH U aTOMHBIE MacChl BAKHEHIIINX SJIEMEHTOB
2 PacnipocTpaHEHHOCTh XUMUYECKUX AIEMEHTOB

3 ®opMbI CYIIECTBOBAHUS XUMUYECKUX IIEMEHTOB

4 BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS
5 CTpykTypa U3MEHEHUS BEIIECTB

6 CriocoObI pazeneHus cMecei

7 XuMHuueckue 3Haku U GopMyIIbl

8 Cocrapnenue Gopmys 1Mo BaJ€HTHOCTH

9 Mouib - equHMIIA KOJTHMYECTBA BEIIeCTBA

10 ®usnveckrie BeTUYHHBI BRIPAXKESHUS MTOPLUI BEIIeCTBA
11 TIpu3Haku U ycIOBUS MPOBEACHUS XUMHUUECKUX PEaKIIUii
12 Turbl XUMUYECKUX PEaKIIHii

13 Bo3zayx. Kucnopoa. I'openue

14 Ctpoenue niameHu

15 CocraBnenue hopmyn coseit

16 I'eneTrueckas CBs3b KIACCOB HEOPTaHUYECKUX BEIIECTB
17 Bonmopon



18 XumMuueckue peakiuu

19 [epuoanyeckas cucrema xumMuueckux 3nementos .M. Menneneena
20 Tabnuma pacTBOPUMOCTH BEIIECTB B BOJIE

21 TlpaBwiia noBeeHUsI B KAOMHETE XUMUU

22 3Haku

23 TexHuka 0€30MMAaCHOCTH MPOBEICHUS OTIBITOB

24 TexHuka 0e30MaCHOCTH IIpH paboTe ¢ razaMu

8 - 9 kimaccwl (apt. 5-8478-020) 25 BaneHTHOCTD

26 OTHOCHTENbHASI aTOMHAsI U MOJIEKYIISIpHAS. MacChI

27 CtpoeHue aToMa. H30TOIIBI

28 Obpa3oBaHKe KOBaJCHTHOW U MOHHOW XUMHUYECKOU CBSI3U
29 DneKTpoHHbIE CIOM aTOMOB 3JIEMEHTOB MaJIbIX EPUOOB
30 OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITHH

31 Tumbl KPUCTAUTHYECKUX PEIIETOK

32 Peaknuu oOMeHa B BOJTHBIX paCTBOPAX

33 BaxkHeimme KHCIOTHl U UX COJTH

34 Knaccudukanusi OKCHJIOB

35 Knaccuduxkanmsi ocHOBaHHIMA

36 Knaccudukarus KUcioT

37 I'enernyeckast CBsI3b BXKHEHIINX KJIACCOB HEOPTaHUUECKUX BEILIECTB
38 Okpacka MHIAMKATOPOB B Pa3IMUHBIX Cpeaax

39 DneKkTponuTHYEeCKas AUCCOIUAIIHS

40 3aBHCUMOCTH CKOPOCTH PEAKIINHU OT PA3TUIHBIX (aKTOPOB
41 Turbpl XUMHUYECKUX PEaKIIHi

42 OGpaTtuMbIe peaKiruu

43 Boznyx. Kucnopon. 'openne

44 CrerneHb OKUCIICHUS

OBOPY/OBAHMUE JIJIs1 IPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPAILIUIA

W3mepurenbHble TpUOOpHI

1. Becsl yuennueckue 10 200 r ¢ pasHOBecaMu

2. Becol anexrponssie DijitalScale

3. Tepmomertp cnupToBoit 10 1000C

HarpearenbHble mpuOOpsI

4. HarpeBarenb Ui IpoOUPOK SIEKTPUIECKUN

5. CriuproBku 100 mi

JleMOHCTpalMOHHbIE

6. KommiekT nocyipl IeMOHCTPAIIMOHHBIN ¢ MPUHAIIEKHOCTIMHU



7. HabGop 1o XuMu# ¢ pe3b00BBIMH COCTUHEHUSIMHU

8. [Tpubop s mosrydeHuss U cOopa ra3oB (AEMOHCTPAIIMOHHBIN)

9. lIraruB naboparopusiii xumuaeckuit (LLIJIX)

10. Crienimanu3upoBaHHbie TPHOOPHI U anmapatsl Anmapat Kunma

11. O3oHnarop

12. Anmapar (ycTaHOBKa)AJIsl TUCTUIUISALIAN BOIBI

KomrutekTsr as1st 1ab0paTOPHBIX OTBITOB U MPAKTHYECKUX 3aHATHIA 110 XUMHUH
13. JIOTOK ¢ moCy0# ¥ MPUHAIISKHOCTIMU JUTSl yICHHYECKOTO SKCTIEPUMEHTA
14. Tepxxatenpb 11t IpoOUPOK

15. ITaTuB 11t IpOOUPOK

16. Yamku BeImapuBaTeIbHBIE

17. Ilectuk u crynka

18. Xummueckue ctakanbl CTeKI. EMK. 50 M

19. BopoHKH CTEKISIHHBIE JTA0OpaTOPHBIC

20. VamepuTensHbIC ITMITAHIPHI

21. Men3ypku

22. Konba minockoxoHHast
23. BopoHka JeiuTensHas
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