


IHHOACHUTEJIBHAA 3AIIMCKA

Pabouvas mporpamma o XMMuu JJ1s1 00yJaroIIMXCs 8 KI1acCoB cocTaBjieHa Ha OCHOBe TpeboBaHuit K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001IIer0 00pa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOT'O OOIIEro
00pa3zoBaHMsl, ¢ YIETOM paclpeeIEHHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAaHUN K PE3yJIbTaTaM OCBOCHHSI
OCHOBHOU 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUs U SJIEMEHTOB COJICPIKAHUS,
MIPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE TI0 XUMHUH, a TaKkke Ha OcHOBe [IprMepHOl mporpaMmsl
BOCIIUTAHMSI 00YJAIOIINUXCS TPU TOTyYEHUU OCHOBHOTO 00111eT0 00pa3oBanus u ¢ yuérom Konnenmum
MPeroIaBaHus yueOHOTO npenMeTa « XUMHUs» B 00pa30BaTelIbHBIX OpraHu3anusix Poccuiickoi
denepanun, peau3yoNMX OCHOBHEIE 001e00pa3zoBaTelibHbIe porpamMmel (yTB. Pemennem Komernn
Munnpocsenienust Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMSD»

Bxnan yuebnoro npenmera «XuMus» B IOCTHXKEHUE 1IeJIell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBICH
BO MHOTOM 3HAQY€HHEM XMMHUUYECKOW HayKU B MIO3HAHUU 3aKOHOB MPUPO/JIbI, B Pa3BUTHUU TPOU3BOAUTEIIBHBIX
cu1 00IIIeCTBa U CO3JJaHUH HOBOI 0a3bl MAaTepUAIbHON KYIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIMSHUE HAa BCe 00acTu
YEJIOBEYECKOr0 CYLIECTBOBAHHUS, 3a1aJ1a HOBOE BUICHUE MUPA, CTajla HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM >KM3HH OOIIECTBA: 3HAHWE XUMUHU CITYKHUT OCHOBOH JJIst
(hopMUPOBaHUS MUPOBO33PECHHUS YCIIOBEKA, €TO MPEACTABICHUN O MaTepHUATHbHOM SAMHCTBE MHUPA; BAXKHYIO
poJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTABIICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUU U 00 HBOJTIOIUN
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XUMUS HalpaBlieHa HA PelleHue TI100aNbHbIX MPOOIEM YCTOWYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, SJHEPIETUUECKOM, MUIIIEBON U AKOJIOTUYECKON O€30IacHOCTH, IpodIieM
3/1paBOOXPAHEHUS.

B ycnoBusx Bo3pacTaromiero 3Ha4eHuss XMMUH B )KU3HU OOIECTBA CYIIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro oOpa3oBaHus. B niuane conuanusanyy OHO ABIISETCS OJHUM U3 YCIOBUNA (HOPMHUPOBAHUS
MHTEJJIEKTA JINYHOCTU U TADMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMUYECKHE 3HAHUSI HEOOXOAUMBI JUTsl IPUOOPETEHUS OOIIEKYIBTYPHOTO
YPOBHSI, MMO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIYME M OTBETCTBEHHO y4aCTBOBaTh B MHOT'O0Opa3HOM
KHU3HU OOIIECTBA, JJI1 OCO3HAHUS BaKHOCTU Pa3yMHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO U 3/10POBBIO
JIPYTHUX, K OKpYKaroIeH MPUPOTHON cpesie, sl TPaMOTHOTO TTOBEACHUS TP HCTIOIB30BAaHUH PAa3IMUHbIX
MaTepuanioB U XUMHUYECKHUX BEIIECTB B IOBCEIHEBHOM JKU3HMU.

Xummnueckoe 00pa3oBaHuE B OCHOBHOM HIKOJIE BJsETCS 0a30BbIM MO OTHOILIEHHUIO K CUCTEME OOIIETo
XMUMHYECKOro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PeaIM3yeT MpUCYIIHE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEGHHOCTH, KOTOPBIE OTPAXKAIOT rOCYAIapCTBEHHbBIE, OOIIECTBEHHbIE U
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM OIpeeNnsieTcs CyIHOCTh 001Iel cTpaTeruu o0y4eHus, BOCIIUTaHUS U
pa3BUTHsI 00YUAIOMIMUXCS CPEICTBAMU YUYEOHOTO MpeIMeTa «XUMUS.

Nzyudenue npenmera: 1) cnocoOCTBYeT pean3aiiii BO3MOKHOCTEH U1 caMOPa3BUTHS U (POPMUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 (YyHKIIMOHAIbHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (hopMHpOBaHUE
MBIIIJIEHHS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOH
JesITeTbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIMMBIX KaK B IIOBCEIHEBHON
KHU3HU, TaK U B IPo(ecCHOHAIbHOMN 1eATENbHOCTH; 3) 3HAKOMUT CO CIIeUU(PUKON HAyYHOTO MBILIUICHHUS,
3aKJIabIBa€T OCHOBBI LIEJIOCTHOT'O B3IJIsIIa HA €IMHCTBO MPUPOBI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM



3Tanom B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH MTOAPOCTKOB; 4) CIIOCOOCTBYET
(bOopMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K TIPUPOJIC, K YEITOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOE 0Opa30BaHKE IIKOJIBHUKOB.

Ha3BaHHble HampaBieHHs B 00y4YeHUH XMMUHU 00€CIIeYnBaOTCs ClIeU(BUKON CoepKaHus IpeIMeTa,
KOTOpBIﬁ ABJBICTCA NCAArOrn4CCKy aaliTUpOBAHHBIM OTPAXKCHUCM 6azoBoi HAayKM XMMHHU Ha OHpCI[CJIéHHOM
JTane e€ pa3BUTHUA.

Kpr XMMHH OCHOBHOM IITKOJIBI OPHUCHTHPOBAH HAa OCBOCHHC O6y‘IaIOH_[I/IMI/IC$I OCHOB HeopFaHquCKOﬁ
XUMHHU U HCKOTOPBIX MOHATUH U CBGHGHI/Iﬁ 00 OTACIBHBIX 00BeKTax OpFaHquCKOﬁ XUMHHU.

Crpykrypa coaepkanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTI'O ITO/IX0/1a K €0 U3y4YEHHIO.
ConeprkaHue CKJIabIBAETCS U3 CUCTEMBI MOHATUH O XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI TOHATUI
0 XUMUYecKo# peakiuu. O0e 3T CHCTEMBI CTPYKTYPHO OPraHM30BaHbI IO IPUHITUITY ITOCIIEI0BATEILHOTO
pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCEIO €CTeCTBO3HaHus, ypoBHs [lepuoauueckoro 3akona /. 1. Menneneesa kak
OCHOBHOI'O 3aKOHA XMMHUH, YUEHHsI O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H, IPEICTABICHUNA 00
JIEKTPOIUTUYECKOHN TUCCOLMALINY BELECTB B pacTBOpax. TeopeTnueckue 3HaHUs pPaccCMaTpUBaOTCS Ha
OCHOBE HMIIMPUYECKHU TMOITYUYEHHBIX U OCMBICICHHBIX (haKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJTHOTO
YPOBHSI K IpyTOMY, BHIIOTHSISL (QYHKIIH OOBSICHEHHUS ¥ IPOTHO3UPOBAHHSI CBOMCTB, CTPOSHUS U
BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MTOJTyYSHHsI H3Y4aeMbIX BELIECTB.

Takast opranu3anus cofep>kaHusi Kypca CrocoOCTBYET IPEICTABICHUIO XMMHUYECKOW COCTaBIISIONICH
HAy4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOI Mpupobl. TemM caMbIM 00ecrieunBaeTcsi BO3MOKHOCTD
(dbopMupOBaHHS Y 00YUAIONINXCS IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOaM ITO3HAHUS B
Hayke. BaXHO Takke 3aMEeTUTh, UTO OCBOEHHE COJIEPHKAHUS Kypca IPOUCXOJUT C MPUBJICYEHUEM 3HAHUH U3
paHee u3y4eHHBIX KypcoB: «OKpyxkawomuili Mupy», «buonorus. 5—7 kinaccb» u «Pu3nka. 7 Kiacey.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HanpaBieHuio nepBoCTENeHHON 3HAYMMOCTH IIPU peann3aluu o0pa3oBaTeabHbIX (YHKIIMHA
npeaMeTa«XuMHus» TPAIUIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUUECKON JEATEIbHOCTH YEJI0BEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYyphl. 3a/1aya MpeAMeTa COCTOUT B POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOXHEHUIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX MOJOKEHUH, TOCTYIHBIX 0000IEeHHHA
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3bIKka HaAyKH, 3HAHUN O Hay4YHBIX METO/IaX U3Y4YECHUS BELIECTB U
XMMHUYECKHUX peakIuii, a Takke B (OPMUPOBAHUH U PA3BUTUU YMEHHMH U CIIOCOOOB JIEATEIBHOCTH,
CBSI3aHHBIX C IUIAHWPOBAHMEM, HAOJIOJEHUEM U MTPOBEIECHUEM XUMHUYECKOT0 3KCIIEpUMEHTA, COOII0IECHUEM
npaBui 0€30MacHOro 0OpaleHts C BEIECTBAMU B IIOBCEIHEBHOM KHU3HH.

Hapsiny ¢ aTuM nenu u3ydeHus npeaMera B IporpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroHs B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPaBJICHHOCTh 00YYEeHMsI Ha pa3BUTHE U CaMOPa3BUTHE TIMYHOCTH, (popMHpoBaHue €€
WHTEJUICKTa U o011el KynbTyphl. OOyd4eHHEe YMEHHUIO YUYUTHCS U MPOJIOKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTFHO CTAHOBUTCS OJTHOW U3 BOKHEHIINX PYHKIMKA Y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 93TUM TipU M3YYEHHUH TIpeIMETa B OCHOBHOM IIKOJIe JOMUHUPYIOIIee 3HaUeHHEe MPUOOpENH Takue
1IeJTH, KaK:

dbopMHUpPOBaHNE UHTEIJIEKTYAIBHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITENTFHOMY IIPUHATHIO PEIICHU, CIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOLTUMCS YCIOBHSIM
KU3HU;

HaIPaBJIECHHOCTh OOYUYCHUSI HA CUCTEMATHUECKOE MPUOOIIECHNE YIAIUXCS K CAMOCTOSTEIHHOM



MO03HABATEIBHON JESITEIbHOCTH, HAYIHBIM METOAAM MO3HAHUS, JOPMHUPYIOIIM MOTHUBAITUIO M Pa3BUTHE
CITOCOOHOCTEH K XHMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yUYaIOIIUMHICS OTBITa Pa3HOOOpa3HON
JeSTeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINH ), UMEIOIIINX
YHHUBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUJIOB JICATEILHOCTH;

(dbopMupoBaHUE YMEHHI OOBSICHATH M OIICHUBATH SIBIICHHS OKPY)KAIOIIETO MAPa HA OCHOBAaHUH 3HAHUU U
OTIBITA, TIOJTYYCHHBIX MIPH U3YUYCHUH XUMHU;

(dopmupoBaHuE Yy 00yJarOIINXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS [IEHHOCTH XMMHYECKIX
3HaHUH U BEIPAOOTKHU SKOJIOTUYECKH 11EIeCO00pa3HOro MOBECHHS B OBITY M TPYAOBOM JCSITEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 3I0POBBS 1 OKPYKAIOLICH MPUPOTHON CPEJIbI,

pa3BUTHE MOTUBAIMH K 00yUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOGHHSI O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS M HATIPABICHHOCTH
JalTbHEHUIIEro 00y4eHusl.



COJAEPKAHUE YYEBHOI'O ITPE/IMETA

IlepBoHauYa/JbHbIE XUMHYECKHE TIOHSATHUS

[Ipenmer xumuu. Poias XuMuM B KU3HU YesioBeKa. Tena u BemecTBa. PU3nyecKkue CBOMCTBA BEIIECTB.
ArperatHoe cocTtosiHue BemecTB. [[oHATHE 0 METO1ax MO3HAHUS B XUMHUH. XUMHUSI B CUCTEME HayK. YucTeie
BemecTBa U cMecH. CriocoObl pasziesieHUs: CMecei.

ATOMBI 148 MOJIeKyJIbI. XI/IMI/I‘-IGCKI/IC 3JICMCHTHI. CI/IMBOJIBI XUMHUYCCKUX DJIICMCHTOB. HpOCTBIe " CJIOXKHBIC
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckas opmysa. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa

BCIICCTB. OrHocurenbpHas aroMHas Macca. OTHOCUTEIbHAS MOJICKYJIdpHas Macca. MaccoBas mois
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

®u3nuecKue 1 XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Mpu3HaKku. 3aKOH COXPAaHEHUSI MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccuukanms XuMU4ecKuX peakiuil (CoequHeHMs, pa3aoKeHus,
3aMeIIeHHs, OOMEHa).

XUMHUYECKNH SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU TTOCY/IOMH, C IpaBUIaMH pabOTHI B 1a00OPaTOPHH U
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYECHUE U ONMCaHUE (PU3NIECKUX CBOMCTB
00pa310B HEOPraHUYECKHUX BELIECTB; HAOIIOAeHHE (PH3MUECKHX (IUIaBICHHE BOCKA, TasTHUE JIb/Ia, PACTHPAHKE
caxapa B CTYIIKe, KUTIEHUE U KOHJICHCALIMS BOJIbI) M XMMUYECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) SIBIICHNH, HAOIIO/ICHHUE U ONTMCAHUE MTPU3HAKOB NPOTEKAHHS
XUMHAYECKHX PeaKkuil (pa3oKeHne caxapa, B3auMOJICHCTBHE CEPHOIM KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxenue ruapokcuna Menu(1l) mpu HarpeBanun, B3anMoeiicTBue xesnesa ¢ pactBopom conu meau(1l));
U3Y4YE€HHE CIIOCOOOB pa3ziesieHusl cMece (C MOMOIIbIO MarHuTa, pUIbTpOBaHUE, BhIIAPUBAHUE,
TUCTUILUISIHS, XpoMaTorpadusi), IpOBEICHUE OYNCTKU TIOBAPEHHOM COJIN; HAOIIIOICHHE U OITCAHUE
PE3YNIBTaTOB MPOBEICHHS OIIBITA, MILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl; CO3JJaHNE MOJIEIICH
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxkHeiiliue npeacTaBUTE M HEOPIrAaHUYECKUX BellleCTB

Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBA (peakiuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CriocoObl mosyyeHHs KUCIOPOAa B 1abOpaTopuu U MPpOMBILIIIEHHOCTH. KpyroBopot kucnoposa B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIMS KUCIOPOAA.

TenoBoit 3¢h(pekT XuMUUECKON peakIu, TEPMOXUMHUECKUE YPABHEHUS, IK30- U SHIOTEPMHUECKHE
peakuuu. TommmBo: yroias 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE MApHUKOBOTO 3 dekra, pazpyiieHue
030HOBOTO CII04.

Bonopon — anemeHT u npocroe BeniecTBo. HaxoxaeHne Bogopoaa B npupoje, pusndeckue 1 XMMHUUECKHe
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI MoayueHus. Kuciorer u comnm.

KomuuecTtBo BenecTBa. Mok, Mosnsipaast Macca. 3akoH ABoraapo. MomsipHbiil 006EM ra3oB. Pacuérs o
XUMHNYCCKM YPABHCHUSAM.

®dusnueckue cBoiicTBa BoAbl. Boaa kak pactBoputens. PacTBopsl. HacklllieHHbIE M HEHACKIILIEHHBIE
pacTBOpbl. PacTBOpHMOCTH BelIecTB B Bojie.MaccoBast 107151 BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA
BOoJbl. OcHOBaHMs. Posb pacTBOPOB B IPUPOJIE U B KU3HU YelIoBeKa. KpyroBopoT BobI B IPUPOIE.
3arpsi3sHEeHUEe TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanust Heoprannueckux coequnennii. Oxcunpl. Kinaccudukaims oKCHIOB: coJIe00pa3yromme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEepHBIE) K HecolleoOpazyromire. HomMeHknatypa okCcuaoB (MeXIyHapoIHas U
TpuBHaNIbHAS ). PU3HUECKUE M XUMHUECKHE CBOMCTBA OKCUIOB. [lorydeHre OKCHIoB.

OcHoBanHus. KﬂaCCI/I(I)I/IKaLII/I}I OCHOBaHUI1: MIEI0YU U HEPACTBOPHUMEIC OCHOBAHUS. HOMCHKJlaTypa
OCHOBaHUI (MC)KJIYHapOI[HaH u TpI/IBI/IaJ'IBHaﬂ). du3nyecKue U XMuMHUUECKIE CBOMCTBA OCHOBAHMH.



[Tonydyenue ocHOBaHUA.

Kucnorsl. Knmaccudukarms kucnor. Homenkinatypa KUCiI0T (MEXIyHAapOAHAs U TPUBHATIBHAS).
@usnueckue U XUMHYECKHe CBOMCTBa KUCIOT. Psan aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuyenue
KHCJIOT.

Comu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAS ). DU3HUECKUE U XUMUUECKUE CBOMCTBA
couieit. [lonmyuenue conen.

I'eHeTnyeckas CBA3b MEXAY KIaCCAMHA HEOPraHUYECKUX COCOUHEHUMN.

XVMMHUYECKUH SKCIIEPUMEHT: Ka4YECTBEHHOE OIIPENEICHUE CONEPIKAHUS KHCIOPOa B BO3yX€; MOJIyYEHHE,
cobupaHue, paclio3HaBaHUE U U3yUEHHE CBOWCTB KUCIOPO/1a; HAOII0IeHUE B3aMMOJICHCTBUS BEILIECTB C
KHCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS M MPEKpaIleHus rTopeHust (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCHJIOB U OIMCAHKUE UX CBOWCTB; IMOIy4YeHHE, COOMpaHue, paclio3HaBaHUE U N3yUeHHE CBOMCTB BOJIOPOIa
(ropenue); Bzaumoiericteue Bojgoposa ¢ okcuaoM Meau(Il) (Bo3amMoxkHO HUCTIONIb30BaHUE BUICOMATEPUATIOB);
Habr01eHNe 00pa3oB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA; B3aUMO/ICHCTBUE BOABI C META/NIaMH (HaTPUEM U KalbliieM) (BO3ZMOXKHO
HCII0JIb30BaHUE BUEOMATEPUAJIOB); ONPE/EIIEHUE PACTBOPOB KUCIIOT U ILIEI0YEH ¢ TOMOLIbIO0 HHAUKATOPOB;
HCCIIeI0OBaHKE 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKU
MHMKAaTOPOB B pacTBOpax KUCIIOT U LIeJIouel; u3yuyeHnue B3aumopaeicteus okcuaa meau(Il) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPAIU3alluK; I1I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJIHOTO METaJUIa APYTUM U3 pacTBOpa COJIM; pEIICHHE IKCIIEPUMEHTAIbHBIX 33124 110
TeMe«BakHelIne Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoauyeckuii 3akoH U Ileprnoanueckas cucrema XuMuyeckux 3jiemenToB JI. U. Menaeneesa.
Crpoenne aroMoB. XuMn4eckas cBsi3b. OKHCJINTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

[TepBble MOMBITKH KJIACCU(PUKALIMY XUMUYECKUX J1eMEHTOB. [IoHATHE 0 IrpyMnnax cXOJHbIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEIbHBIE METAILJIbI, TAJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT
amM(pOoTepHbIE OKCUBI U TUAPOKCUBL.

Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHToB [[. . Menneneesa.
Kopotkonepuoanas u jyuaHonepuoanas ¢popmsl [lepuoandeckoil CHCTEMBI XUMHUECKUX dIIeMeHTOB J1.
N. Menneneesa. [lepuoast u rpymmsl. Gu3znyeckuii cMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NEPUOJIA U
TPYIIIBI JIEMEHTA.

Crtpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHUE 3JEKTPOHHBIX 000J104eK
aToMoB nepBbIX 20 xumuueckux 3nemeHToB [lepuoauueckoii cuctemsl J[. . MenneneeBa. XapakTepucTuka
XMMHMUYECKOT0 DJIEMEHTA I10 €r0 MoJjJoxKeHuto B [lepuoaunueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paANyCa aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETaJIMYEeCKUX CBOMCTB 110 rpymmnam u nepuojam. 3uadenue [lepuoanueckoro 3akona u [lepuoanueckoit
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB JUUI Pa3BUTHUA HayKu U NpakTuku. [. 1. MenneneeB — y4€Hblii u
IPaKJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (TOJISIpHAS U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTD
XUMHUYECKHX IEMEHTOB. MIOHHas CBA3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuy. [Iporeccsl okucienus u

BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCIEPUMEHT: U3yuyeHue 00pa3I0B BEIIECTB METAJUIOB U HEMETAJLIIOB; B3aUMO/ICHCTBUE
TMIPOKCH/Ia IUHKA C pACTBOPAaMU KUCJIOT U ILEJI0Y€EH; POBENEHUE OIBITOB, MILTIOCTPUPYIOIIUX
IIPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakLnii (TOPEHUE, pEAKLIUU PA3JI0KEHHSI, COETUHEHUS).

MexnpeaMeTHbIe CBA3U
Peanuzanus MexnpeaMeTHBIX CBSA3€H MpU U3yUYEHUH XUMUU B § KJIACCE OCYIIECTBIISIETCS Yepes



HCITIOJIB30BaHHE KaK 06H_[I/IX €CTCCTBCHHO-HAaYYHBIX HOHHTI/Iﬁ, TaK " HOHHTHﬁ, ABIAOIIUXCSA CUCTEMHBIMHU JIJISL
OTACIIBHBIX IPEAMETOB €CTECTBCHHO-HAYYHOI'O ITUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3, CUHTE3,

KJaccuukanmsi, MepuoANIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICITb,
SIBJICHHUE.

®dusnka: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU I, U30TOIBI, PaAMOAKTUBHOCTD,
MOJIEKYIIa, JJIIEKTPUUICCKUH 3apsiji, BEMIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSTHUE BEIIIECTBA, ras,
(bu3nUYecKre BeTMUNHBI, €MHUIIBI H3MEPEHHUS, KOCMOC, TUIAaHETHI, 3BE3/161, COITHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOIbI, TTOJIE3HbIE HCKOIAEMBbIE, TOILUINBO,
BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

N3ydenne xumuu B 8 K1acce HAMPABIICHO HA JOCTHKEHUE 00YJAIOIIMMHUCS TUIHOCTHBIX, METAIIPEIMETHBIX
U IPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS Y4EOHOT0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE PE3YIbTATEI OCBOCHUSA IIPpOIrpaMMbl OCHOBHOI'O O6H_[CFO O6paSOBaHI/I$I JOCTHUT'aOTCA B X0/1€
o6yquM51 XHUMHUHU B CINHCTBC yqeGHoﬁ U BOCIIUTATEIILHOM JESITECIIbHOCTU OpFaHI/ISaL[I/II/I B COOTBCTCTBHHU C
TpaAulIMOHHBIMU pOCCHfICKPIMH COLMMOKYJIBbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMH HCHHOCTAMMU, IIPUHATBIMHA
B 06H_IGCTB€ IIpaBHUJIaMH U HOPMaMH IIOBCACHUA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHUA, CaMOpPa3BUTUSA
n conuaim3anu 06yqa10m1/1xc;1.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

ITaTpHoTHY€CKOro BOCIIUTAHUSA

1) HIEHHOCTHOrO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYUHOMY HaCJIEIHUIO,
MOHMMAaHHMS 3HAYCHUSI XUMUYECKON HAayKH B )KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JOCTOBEPHOI MH(pOpMAIMEH O MEePEOBbIX JOCTHKEHHUIX U OTKPBITUAX MUPOBOM U OT€YECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U 00ILECTBA;

I'pasxknanckoro BocnuTanus

2) mpeAcTaBIEHUS O COLMAIBHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILLIECTBEHHO I0JIE3HOU, Y4eOHO-HCCIe10BaTeNbCKON, TBOPUECKON
JOPYTUX BUAAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM 1€ATEIbHOCTH NP BBINOJIHEHUN
y4eOHBIX, I03HABATEIbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3aHUN YUEOHBIX TPOEKTOB,
CTPEMJICHHUA K B3aMMOIIOHMMAHWIO U B3aUMOIIOMOIIIX B ITPOLECCE ITOH y‘-IC6HOﬁ ACATCIIBHOCTH, TOTOBHOCTH
OLICHUBATH CBOE IMOBEJEHUE U MTOCTYIIKUA CBOMX TOBAPUIIEH € NO3ULIMU HPABCTBEHHBIX U IIPAaBOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEACTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHMS

3) MUPOBO33pEHUECKUX MPEACTABICHUIN O BEIIECTBE U XMMUYECKOH peaKIMH, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIFOIIMX OCHOBY JUISl IOHUMaHMS CYIIIHOCTH Hay4HOMN
KapTUHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPObI, B3aUMOCBS3AX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;

4) no3HaBaTeNbHBIX MOTHBOB, HAllPaBJIEHHBIX HA MOJIyY€HHE HOBBIX 3HAHUI 110 XUMHH, HEOOXOIUMBIX IS
00BbsICHEHUS Ha0JII0JaeMbIX IPOLIECCOB U SIBIECHUM;

5) no3HaBaTenbHON, MH(HOPMAIIMOHHON M YUTATENbCKON KYJIbTYphI, B TOM UHCIIE HABBIKOB
CaMOCTOSITENIbHON pabOThI ¢ Y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEpeca K 00Y4YEHHUIO U MO3HAHHIO, JTF0003HATEIbHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa3oBaHMIO, TPOSKTHON U UCCIIEA0BATENBCKOM eSITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

DopMHPOBAHUSA KYJIbTYPBbI 310POBbS

7) oco3HaHUs IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MTOCIIEICTBUN M HETIPUATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHUS
QJIKOTOJI5, HAPKOTUKOB, KypEHHUsI ), HEOOXOIUMOCTH COOJTFOICHUS TTPaBUiI 0€30MMaCHOCTH TIPH OOPAIICHUH C
XUMHUYCCKUMHU BCILICCTBAMUA B 6BITy 58 peaJ'II)HOI\/'I KHU3HU,

TpyaoBoro BocnuTaHus
8) uHTEepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuil U Tpyia pa3InyHOro pojia, yBaXeHHe K TPYIy U



pe3yabTaTtaM TPYIOBOH IesTETLHOCTH, B TOM YHCIIEC HA OCHOBE MMPHUMEHEHUS MPEIMETHBIX 3HAHHUH 10 XHMUH,
OCO3HAHHOTO BBIOOPA MHIANBUIAYAIEHONU TPAEKTOPUH MPOJOIHKEHUS 00pa30BaHUs ¢ YIETOM JTMUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIECIITHOM
poeCCHOHATILHOMN IEATSIFHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHUH; TOTOBHOCTh aJIJalITHPOBATHLCS B
npodeccuoHaIBHOM cpere;

IKOJOrH4eCKOro0 BOCIIUTAHUSA

9) HKOJIOTHUYECKH TEIeCO00Pa3HOr0 OTHOIICHHSI K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €&
CYLIECTBOBAHMSI, TOHUMAHUSI LIEHHOCTH 3/I0POBOTO U Oe30macHOro o0pasa >Ku3HH, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHUS [IEHHOCTU COOTIOACHHUS
MpaBWJI 0€30MacCHOr0 MOBEIEHUS IPpU paboTe ¢ BEUIeCTBAMHU, a TAK)XKE B CUTYAlUsIX, YIPOXKAIOIIHUX 30POBBIO
M KM3HH JIFOJICH;

10) ciocoOHOCTH IPUMEHSTH 3HAHUS, TOJydYaeMble TPU U3YYCHUH XUMUH, [Tl pEIICHUS 3a/1a4, CBI3aHHBIX
C OKpY>Karolle NpUPOIHOM CPENOM, TOBBIIEHUS YPOBHS 3KOJIOTHYECKOUN KYJIbTYpPbl, OCO3HAHUS
rJ100aJIFHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM U IyTel X pelleHus: OCPEICTBOM METOJ0B Xxumuu; 11)
3KOJIOTMYECKOTO MBIIICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM U

COL[I/IaJIbHOﬁ IIPpaKTHUKCEC.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pe3ybTaToOB BBIACIAIOT 3HAUUMbIE /17151 POPMUPOBAHUS MUPOBO33PEHUS
o011IeHayYHbIe TOHATHSA (3aKOH, TEOPHUs, IPUHIIUII, TUIIOTE3a, (PaKT, cucTeMa, IPoLecc, SKCIIEPUMEHT U Ap.),
KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THX TPEAMETOB (HOPMUPOBATH MIPEACTABICHHUE O LIEJIOCTHON HAyYHOH KapTHHE MUPA, M YHUBEPCAIbHBIC
yueOHbIe NeiicTBUs (MT03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYIISTHBHBIC), KOTOPHIE 00ECIIEYMBAIOT
(bopMHIpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
JESATEIBHOCTH.

MeTtanpenmeTHble pe3yiabTaTbl OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBbI 110 XUMUU OTPAXKAIOT OBJIa/IeHUE
YHUBEPCAJIbHBIMU [103HABATEIIbHBIMU JIEUCTBUSAMU, B TOM YHCIIE:

ba30BBIMH JT0rH4eCKHUMH 1efiCTBUAMH

1) yMeHreM UCnob30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOEHUU 3HAHUI: pacKpbIBaTh CMbICI
XUMHUYECKUX MOHATUH (BBIIAENATh UX XapaKTepHble MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
MOHSTHUSIMH ), UCTIOJIB30BaTh MOHATHUS AJIs1 OOBSICHEHHSI OTAEIBHBIX ()AaKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
U KPUTEPUU JJIs KJIaCCU(PHUKAIMU XUMUYECKIX BELIECTB U XUMUYECKHUX PEAKIIMi; yCTaHABIMBAaTh NPUUNHHO-
CJIEJICTBEHHBIE CBSI3H MEXAY OOBEKTaMU U3YyUEHUS; CTPOUTH JIOTHUECKUE PACCYKIACHUS (MHIYyKTUBHBIE,
JIeIyKTUBHBIE, 110 AaHAJIOTUH); JIeNaTh BHIBO/IbI U 3aKIIOUEHHUS;

2) yMEHHEM IIPUMEHSITH B MIPOLIECCE MO3HAHUS MTOHATHS (IIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yEMbIE B XUMHUHU, IPEOOPA30BhIBATh IMPOKO IPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMmyna u
ypaBHEHHE XUMHUECKON peakliuyi — MPH PEIIeHNN y4eOHO-TI03HaBaTeNbHbIX 33/1a4; C YUETOM TUX
MOJIETIbHBIX MPECTABICHUHN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKN U3Y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMUUYECKUX PEAKIIHil; BBIABIATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEJICTBEHHBIE CBSI3M U MIPOTUBOPEUHS B H3y4aEMBIX MPOIECCax U SIBICHUAX; MpeuiaraTb KpUTEPUH JUIS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHil; CAMOCTOATEIBHO BEIOMPATh CIOCO0 peleHus: yaeOHoit
3a/1auM (CpaBHUBATh HECKOJIbKO BapUAaHTOB pEIIeHMs], BHIOMpaTh HanOoJiee MOIXOISAIMINN ¢ YIETOM

CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB);

ba3zoBbiMu HCCIEA0BATCIbCKUMH IleﬁCTBHHMH



3) yMeHHeM UCHOIb30BaTh MOCTaBICHHbBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

4) npuoOpeTeHre OMbITa M0 MJIAHUPOBAHUIO, OPTraHU3ALMH U TPOBEJCHUIO YUEHUUECKUX IKCIIEPUMEHTOB:
yMeHHEe Ha0JII01aTh 32 XOJJ0M IPOIIEcca, CAMOCTOSTEILHO MPOTHO3UPOBATh €r0 pe3ysbTaT, opMyIupOBaTh
00001IeHNS ¥ BBIBOJIBI TIO0 PE3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATH OTYET O
MIPOJIeJIaHHOM padoTe;

Paboroii ¢ nunpopmanueii

5) ymMmeHHneM BBIOMpATh, AaHAIM3UPOBATH K HMHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM
MPEJCTABICHUS, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TOMYJISIPHAS TUTEPATypa XUMHUUECKOTO
coJiep KaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTHYECKH OILICHUBAThH MPOTUBOPEUNBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHEM IPUMEHSTh Pa3IUYHbIE METOABI M 3aIIPOCHI IPU TIOMCKE B 0TOOpe HH(pOpMAIHK U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX /IS BHIIOJTHEHUSI yIEOHBIX U TO3HABATENBHBIX 33/1a4 OIpe-
JEeNEHHOTO TUTIA; TPUOOPETEHUE OIBITA B 00JACTH UCTIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAZICHNE KYJIbTYPOH aKTUBHOTO MCIIOJIB30BAHUS PA3TUYHBIX ITOUCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BEIOMPATH ONTUMAIBHYIO (hOpMY IIpEACTaBICHNU HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, THarpaMMaMu, IpyTuMU popMaMu TpaduKa U UX
KOMOHHALIMSIMU,

7) yMEHHEM UCTIOIB30BATh M aHAIM3UPOBATH B MPOIECCe yUeOHOM U UCCIIeI0BATEIbCKON ACATEIIEHOCTH
MHGOPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpY>Karolle NPUPOTHON CPENBI;

YHuBepcaaibHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMH

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJIE TUAJIOTA W/HITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOI TEMBI,
(OopMyIIMPOBATh CBOM MPEIOKECHHUS OTHOCUTEIBHO BBITOJIHCHUS TTPEIIOKECHHON 33/1a49H;

9) npuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YJIBTATOB BHIMIOJIHEHUS X UMUYECKOTO IKCIIEPUMEHTA
(J1abopaTOpHOTO OIBITA, JAOOPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOCKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATENILHOMN U UCCIEI0BATENIbCKON
JESATEILHOCTH MPH PEIICHUH BO3HUKAIOIINX MPO0JIeM Ha OCHOBE yUéTa OOIIMX UHTEPECOB M COTIIACOBAHHUS
no3uuui (00cyx1eHuss, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMSI COBMECTHBIX I€HCTBUH,
omnpesieNieHue KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMIOJHEHHON pabOThHI U Jp.);

YHuBepcanbHBIMHU PeryJassTHBHBIMH e CTBUMU

11) ymeHneM caMOCTOATENBHO ONPEENIATH LENH JEATENIBHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESTEIbHOCTD, BEIOWpATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI peIlIeHHs YUeOHbIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh MU
KOPPEKTUPOBATh NPEITIOKEHHBIN AITOPUTM IEUCTBUM NPU BBIITOJIHEHUH 33JaHUI C YYETOM ITOTYyYEHHUS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTaX — BEIECTBAX M PEAKIIMAX; OLEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) ymeHueM ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEUIaracMble B yCIOBUM 3a/1aHUH.

INPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHUIO 0053aTETFHOTO COACPKAHUS, YCTAHOBICHHOTO JaHHON
MIPUMEPHON pabouel MPorpaMmMoi, BEIJEISIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U
CrocoObI IelcTBUH, cienudrueckue A MpeIMeTHOM 00IacTi « XUMHUSY, BUIBI ASSITETBHOCTH 110
MOJIYYEHHUIO HOBOTO 3HAHMSI, €T0 HHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYyallHsIX.



[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y 0OYUAIOLIMXCS CIASIYIOIUX YMEHUI:

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKH 3JIEMEHT, IPOCTOE
BELIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJHOPO/IHASL U HEOJHOPO/IHAs), BAIEGHTHOCTh, OTHOCUTEIIbHAS
aTOMHasi ¥ MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas 10JIs
XHUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKasl PeaKLus, KITacCU(PUKAIHS PEaKIMid: peakuu
COEIMHEHMS, PEaKIIUU PA3JI0KEHHUs, PeaKIMK 3aMEeIlEHUs, peaklui 0OMeHa, 9K30- U SHAOTEPMUUYECKUE
peakiuu; TeroBoi 3¢hdekT peakuuu; sApo aTomMa, HIEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTAaIIb, panyc
aToMa, XMMHUYECKasl CBAA3b, IOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAs CBSI3b, NIOHHAS CBSI3b, MOH, KATUOH, aHHUOH,
pacTBoOp, MaccoBasi A0J1s BellecTBa (IIPOLIEHTHAsI KOHLEHTPALKs) B PaCTBOPE;

2) unrrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTb 3TH MOHATHUS
IIPU ONMCAHUH BEIIECTB U UX MPEBPAIICHUI;

3) ucnonv3o6ams XUMUYECKYIO CUMBOJIUKY Ui COCTaBIIEHUS! (POPMYJI BELIECTB U YPAaBHEHUN XUMHUYECKUX
peaKuuii;

4) onpedenams BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX; CTENICHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IPUHAICKHOCTH BEIIECTB K ONPEIeIEHHOMY KJIACCY COSAMHEHHH 10
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCAMHECHUSX;

5) packpwvisams cmbicn Ilepuognueckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX M0J0KeHus B [lepuoguueckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHMUS,
3aKOHa ABOTaJpoO; OMKCHIBATh U XapaKTepu3oBaTh Tabanunyio ¢popmy [lepuonndeckoii cuctemMbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rjaBHas noArpymnmna (A-rpynmna)» u «rnodoynas noarpymnmna (b-
rpymma)», Majbie U O0JbIIne IePUoabl; COOTHOCUTH 0003HAUEHHS, KOTOPhIE UMEIOTCS B TaOIHUIE
«IIepuoanueckas cucrema Xumuueckux 35emMeHToB [1. 1. MeneneeBay» ¢ 4YMCIOBBIMU XapaKTEPUCTHKAMH
CTPOEHMS ATOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps] siApa, 00Iliee YUCIIO FIEKTPOHOB U
pacnpesielieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) knaccuguyuposams XUMUYECKUE SJIEMEHTBI; HEOPraHUUYECKUE BEIIECTBA; XUMUYECKHE peakluu (1o
YHCIy U COCTaBY yYaCTBYIOIIUX B PEaKIIMU BEUIECTB, MO TEII0BOMY 3D PeKTy);

7) xapaxmepusoeams (onucvléams) OOIINE XMMUUECKHUE CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/1asi ONMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

8) npoenosuposams CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOI'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B pa3JIMYHBIX YCIOBHSIX;

9) eviuucaAMbL OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJTIO
XUMHUYECKOTO 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl 1O YPAaBHEHHUIO XMMHUYECKON peaKIlnu;

10) npumensims OCHOBHBIE OlIEpallUN MBICIIUTEIILHON AESTENbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEeMATU3AIMI0, KIIACCU(PUKALINIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBS3EH — ISt
M3y4YEHUsl CBOMCTB BEIIECTB M XUMUUECKUX PEAKIIM; €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS —
HabJt0/IeHue, U3MEpPEHNe, MOJICIMPOBAHNE, SIKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) cnedosams paBuiaM MOIB30BAHUS XUMUYECKOU MOCYI0N U JTa0OpaTOPHBIM 000PYIOBAHUEM, a TAKXKE
IpaBWiIaM oOpallleHus C BEIIeCTBaMU B COOTBETCTBUH C MHCTPYKLUSMH IO BBIITOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB IO MOJYYSHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOA U KUCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA; MJIAHUPOBATh U
MIPOBOJAUTH XUMUUECKHE SKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB LIEJI0YEH U KUCIIOT C TIOMOIIBIO
WHIUKATOPOB (JakMyc, ¢heHondraaern, METUIOPAHK U JIp.).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHue pa3jaeioB U TeM KosanuecTBo yacoB Jarta Buapbl gesTeIbHOCTH Buasi, DJ1eKTpo
n/n | NIporpamMmsl H3YYeHH hopmbI HHBbIE
BCEro | KOHTPOJ | MPAKT | g KOHTPOJISt (uudpos
bHbIE HYyecK )
padoTbl | He oGpasosa
pabot TeJIbHbIe

Pazgnen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS

1.1. | Xumus — BaxHasi 00,1aCTh 5 0 2 06.09.202 | Pa3nuyaTh 4nCTHIC BEIIECTBA U Verublit YueOHuk
eCTeCTBO3HAHMS U MPAKTHYECKOMH 2 CMECH; OTHOPOJIHBIC U 0I1poc;
An a0 aon | meanmananmrie cacacu:
1.2. | BemecrBa 15 1 0 27.09.202 | Onpenensath npusHaku xumudeckux | Konrponsras | YueOHHK
H 2 peakuuii, ycjoBus UX NIPOTEKaHUs; | pabora;
XUMHYECKH 15.11.202
€ peaKkuuu 2
Hroro no pasueny 20

Pasnen 2. BaxkHeiimue npeAcTaBUTe M HEOPraHUYeCKHX BeLecTB

2.1. | Bo3nyx. Kucnopoa. Ilonsitue 06 5 0 1 29.11.202 | Cobupats npubopbl Ajis nonydeHus | YcerH Buneoypoxu

OKCHIaX 2 KHCIOpO/ia (BBITSCHEHHEM BOJBI M | piif
10 1n Aann | nanmvval. .

2.2. | Bonopon. 5 0 1 17.12.202 | XapakTepu3oBaTh INpaktuyec | O6opymoBa
TloHsiTHE 0 KMCIOTAX H COJAX 2 (omuchIBaTh) hU3HIECKHE U Kast pa0oTa;| HUE U

2.3. | KonnyecTBeHHbIE OTHOLICHHS B 4 0 0 13.01.202 | IIpoBOAHUTH pacy&€ThI IO IIncemern | YaeOHMK
XUMHH 3 YPaBHEHHUSM XHMHYECKUX BIH .COopHuk

24.01.202 | peakuuii: KonuuecTBa, 00bEMA, KOHTpOJb; | 3aj1a4

2.4. | Bona. PactBopbl. Ilonsitue 06 5 0 1 27.01.202 | CocraBnats ypaBHeHus xumudecknx| Konrposss | O6opynoBa

OCHOBAHHUSX 3 PpEaKLuii C y4acTHeM BOJIBI; as paGoTa; | HUE U
10.02.202 IIpakTidec | pEaKTHBBL.
3 Kas padora;

2.5. | OcHOBHBIE KJIaCChI 11 1 1 14.02.202 | CocTaBiasTh MOJIEKYISIPHBIE Kowntpossh | 060pynoBan
HeOpraHm4ecKux 3 YPaBHEHHUS PEaKIUi, ast pabora; | ue n
coeMHeHHi 04.04.202 | witroCcTpUPYIONIHX XAMHIECKHE IIpakTidec | peaKTHBBI

3 CBOICTBA U CIIOCOOBI Kas padora;

Hroro no paszzeny 30

Paszpnen 3.

Iepuoanyeckuii

3aKOH H

Ilepuoanyeckas

cHcTeMa

XHMHYECKHX

snemenToB /1. M.

Menaeneena.

Crtpoenne aToMOB.
Xumuueckas CBsI3b.

OKHCIHTEIbHO-
BOCCTAHOBUTEIbHbI
€ peakuuu
Iepnoanyecknii 3aKoH U 7 0 0 05.04.2023 | IloHnMAaTh CyIIECTBOBAHIE Konrponsras | Tabmuima
Teproanyeckas cucremMa 25.04.2023 | neprHOAMYECKON 3aBUCHMOCTH pabota; Ic
XHMHYECKHX JJIEMEHTOB CBOMCTB XUMHYECKUX
. K. MenaeneeBa. CTpoeHne aToma 9IIEMEHTOB (U3MEHEHHE

PaarycoB aTOMOB 1

a anTruraTent uncT) u
Xumunyeckas CBf3b. 8 1 0 28.04.2023 | Onpenenars BUA XUMUYecKoi cBs3u | KontponsHast | Tamnip!
OxucuTebHO- 30.05.2023 | B coeruHEHHI; pabota; U CXCMBI
BOCCTAHOBUTEIbHBIE PEAKIHH

Hroro no pazzeny: 15
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 6

I[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosmuecTBo yacos Hara Buabl, gopmbi
n/n HU3YYEeHHS | KOHTPOJIS
BCero | KOHTPOJIbHbIE | IPAKTUYECKHe
padoThI padoThI

1. | IIpeamer xumun.Posb 1 0 0 06.09.2022 | CamoorieHka ¢
XUMHH B KU3HU HCIIOJIb30BaHUEM
yenoBeka.MeTo bl u3yUeHHst «O1€eHO4YHOTO
XUMUU. JHCTa;

2. | ArperaTHble COCTOSIHHS 1 0 0 08.09.2022 | CamoorieHka ¢
BELIECTB. HCIIOJIb30BaHUEM

«O11€HOYHOr 0
JUCTaY;

3. | Ilpaktuueckas pabora 1 1 0 1 13.09.2022 | [IpakTuyeckast
[Tpuémer 6e3omacHon pabora;
paboThI ¢ 00OPYIOBAHUEM H
BemiectBamu. CTpoeHue
TJIAMEHH.

4. | duzndecKkue sBICHUS- 1 0 0 15.09.2022 | [TucbMeHHBII
OCHOBA pa3JieJIeHHUs cMece KOHTPOJIb;

5. |Ilpaktuueckas pabota 2 1 0 1 23.09.2022 | [TpakTuyeckast
Ounctka 3arpsa3HEHHON pabora;
ITIOBAPEHHHOM COJIN

6. | ATOMHO - MOJIEKYJISIpPHOE 1 0 0 27.09.2022 | [TuceMeHHBIH
yueHune. XuMHIeCKre KOHTPOJIb;
3JIEMEHTBI

7. | BemecrtBa Monekymsipaoro |1 0 0 30.09.2022 | YctHBI# onpoc;
Y HEMOJIEKYJIIPHOTO [IucemenHbI
ctpoenus Ilpoctsie u KOHTPOJIb;
CJIO’KHBIE BEILIECTBA

8. | 3HaKM XUMHYECKUX 1 0 0 04.10.2022 | YcTHBIH omIpoOC;
3JIEMEHTOB

9. | 3HaKHM XUMHUYECKUX 1 0 0 07.10.2022 | YcrtHbll onpoc;
HJIEMEHTOB.

10. | Xumuyeckue GopMyJibl 1 0 0 11.10.2022 | TectupoBanue;

11. | OTHOCHTENBHAS 1 0 0 14.10.2022 | [TuceMeHHBIH
MOJICKYJISIpHAs KOHTPOJIb;

macca. MaccoBas 101
XHUMHUYCCKOI'o 3JICMCHTA B
COCINHCHHUMN.




12. | BAJJEHTHOCTbD 18.10.2022 | [TuceMeHHBIi
ATOMOB XUMHNYECKUX KOHTPOJIb;
DJIEMEHTOB

13. | CocraBienue Gpopmy 1o 21.10.2022 | [TucrMeHHBIH
BaJICHTHOCTHU KOHTpOJIb;

14. | XumMuyeckue peakiuu 25.10.2022 | [TuceMeHHBIH

KOHTPOJIb;
15. | XuMunueckue ypaBHEHUs 28.10.2022 | YcTHBIH 0onpoc;
16. | Xumuyeckue ypaBHEHUS 11.11.2022 | [TucbMeHHBII
KOHTpOJIb;

17. | TUNBIXMMUYECKUX pEAKLUI 15.11.2022 | TectupoBaHuE;

18. | Tunbl XMMUYECKUX pEAKIIHI 18.11.2022 | TectupoBaHnue;

19. | [ToBTpenue u 0600IICHHE 22.11.2022 | TectupoBaHue;
paszznena

20. | KonrponbHas pabora 1 mo 25.11.2022 | KonTponbHas
pazneiny llepBoHauanbHbIe pabora;
XUMHAYECKHE TTOHATHS.

21. | Bo3ayx u ero coctaB 29.11.2022 | Camoo1ieHKa C

UCIIOJIb30BaHUEM
«O11€HOYHOT O
JUCTaY;

22. | Kucnopon 02.12.2022 | YcTHBIH 0npoc;

23. | IlpakTuyeckas pabora 06.12.2022 | [IpakTudeckast
3.ITony4yenue u cobupanue paborta;
KHCJIOPO/1a, U3YYEHHUE €T0
CBOMCTB.

24. | Okcupl. 09.12.2022 | [TucbMeHHBIiH

KOHTPOJIb;
25. | TennoBoii 3¢ pext 13.12.2022 | [TucpMeHHBIH
XUMHUYECKHUX peakiuii. K30 - KOHTpOJIb;
U DHJI0TEPMUYECKUE
peaxkuuu .
26. | Bomopon 17.12.2022 | [TucbMeHHBII
KOHTPOJIb;

27. | IIpaktudeckas pabota 4 20.12.2022 | [IpakTHyeckas

[Tonyuenue u cobupanue pabora;

BOZIOpOJIa




28. | Kucnotsl , ux 24.12.2022 | Camoo1eHKa ¢

KJaccupuKanus HCIIOJIb30BaHUEM
«O11€HOYHOT O
JUCTaY;

29. | CepHas u consiHas 27.12.2022 | [TuchMeHHBIH
KHCIIOTHI, X CBOMCTBA U KOHTPOJIb;
MIPUMCHECHUE

30. | Conm ux coctaB u 30.12.2022 | [TuceMeHHBIi
Ha3BaHus. PacTBopuMOCTb KOHTPOJIb;
COJIEH B BOJE

31. | KoanuecTBo BemiecTBa 13.01.2023 | [TuceMeHHBIH

KOHTPOJIb;

32. | Monsipablii 00BEM razoB 17.01.2023 | [TucpMeHHBIH

KOHTPOJIb;

33. | Pacy€Thl MO XMMHYECKUM 20.01.2023 | [TucbMeHHBIH
ypaBHEHUSAM KOHTPOJIb;

34. | Pac4€Thl MO XMMHUYECKHM 24.01.2023 | [TucbMeHHBIH
YpaBHCHUSM KOHTPOJIb;

35. | Bona. 27.01.2023 | [TucbMeHHBIiH

KOHTPOJIb;

36. | OcHOBaHUSI. 31.01.2023 | YcrHbIi onpoc;

37. | PactBopbl. MaccoBast 03.02.2023 | [TucrMeHHBIi
JI0JISl PAaCTBOPEHHOTO KOHTPOJIb;

38. | Pemenue pacu€THbIX 3ajad. 07.02.2023 | [TucbMeHHBIH

KOHTPOJIb;

39. | Ilpaktuueckas paborta 10.02.2023 | [IpakTuueckast
S.IIpuroroBiieHne pacTBOpa paborta;

C ONIPEACIEHHON MacCOBOU
JI0JIE paCTBOPEHHOTO
BEIECTBA.

40. | Oxcnapl, ux 14.02.2023 | [IpakTryeckast
KinaccupuKanus u paborta;

41. | Oxcunsl, X 17.02.2023 | Camoo1ieHKa ¢
KJaccupuKanus u UCIIOJIb30BAaHUEM
XMMHYECKHUE CBOMCTBA «O1eHoYHOr0

JACTaY,;

42. | OcHoBaHus, UX 21.02.2023 | ITuceMeHHBIH

KIaccupuKanus u KOHTPOJIb;

XHUMHUYECKHE CBOMCTBA




43. | Kucnotsl, ux 24.02.2023 | [TucbMeHHBIH
KJaccuukanus KOHTPOJIb;

44. | Xummuyeckne cBoicTBa 28.02.2023 | [TucrMeHHBIH
KHUCIIOT KOHTPOJIb;

45. | Conu, X KiIaccUpUKaIHs 03.03.2023 | [IucrMeHHbIiH
U XUMHUYECKHE CBOMCTBA KOHTPOJIb;

YcrHbIM onpoc;

46. | Conu ,ux KiaccuuKamnus u 07.03.2023 | [TucrMeHHBIi
XUMHUYECKUE CBOMCTBA KOHTPOJIb;

47. | T'eneTnueckas CBsI3b MEXKIY 10.03.2023 | [TucbMeHHBIH
KJIacCaMU HEOPraHUYECKHUX KOHTPOJIb;
COETUHEHUN

48. | IIpakTrueckas padora 6. 14.03.2023 | [IpakTryeckas
Pemenue paborta;
HKCHEPUMEHTAIbHBIX 3374
110 TeMe OCHOBHBIE KJIacChl
HEOPraHUYecKuX
COCTUHEHUN

49. | IloBropeHue U 0000IICHUE 17.03.2023 | [TucbMeHHBIH
pasznena KOHTPOJIb;

50. | KonTponpHas pabora 2 o 21.03.2023 | KontposbHast
pa3zneny Baxueiimue paborta;
IIPEJCTaBUTENN
HEOPraHMYEeCKUX BEILIECTB

51. | EcTecTBeHHBIE ceMelicTBa 04.04.2023 | YcrHbll onpoc;
XUMHAYECKHX JIEMEHTOB.

AMpoTepHOCTbD.

52. | Otkpertue 13 ]I 1 07.04.2023 | YctHbIl onpoc;
Meneneesa.

53. | CTpoeHue 3MeKTPOHHBIX 11.04.2023 | YcTHbIil onpoc;
o0oJ04ex

54. | TICOM 14.04.2023 | YcrHbIM onpoc;

55. | XapakTeprcTHKa dJIeMEeHTa 18.04.2023 | [TucbMeHHBII
1o nonoxenuro B [ICXD KOHTpOJIb;

56. | XapakTepucTHKa HJIeMeHTa 21.04.2023 | TectupoBaHue;
o noJstoxkenuto B [ICXO

57. | 3nauenue [13 u [ICXD 25.04.2023 | YcTHBIN ompoc;




58. | MonHas xumuueckas cBa3b | 1 0 0 28.04.2023 | YcTHBIi ompoc;
[InceMeHHBIN
KOHTPOJIb;

59. | KoBajieHTHass XUMHUYecKast 1 0 0 05.05.2023 | YcTHBII 0mIpOC;
CBSI3b

60. | KoBanenTHas HenossipHas u | 1 0 0 12.05.2023 | [TucpMeHHbIiH
MOJIApHAsl XUMUYECKasi CBSI3b KOHTPOJIb;

YcTHbIM onpoc;

61. | CreneHb OKUCIEHUS 1 0 0 16.05.2023 | YcrHbl# onpoc;

62. | OKUCITUTETBHO- 1 0 0 19.05.2023 | [TuceMeHHBIH
BOCCTaHOBUTEJIbHbBIE KOHTPOJIb;
peakuuu

63. | OBP 1 0 0 23.05.2023 | [TucbMeHHBIH

KOHTPOJIb;

64. | [ToBropenue u 0600meHne | 1 0 0 26.05.2023 | [TucbMeHHBIH
paszznena KOHTPOJIb;

65. | KonrponbHas padota 3 1o 1 1 0 27.05.2023 | KonTponpHas
pazzeny I13 u [ICXD paborta;
,CTPOCHUE
aToMa. XMHUYECKas CBA3b

66. | Pe3zeps 1 0 0 30.05.2023 | YcTHbI# onpoc;

67. | Pe3epn 1 0 0 25.05.2023 | YcTHbIM onpoc;

68. | Pe3zepn 1 0 0 29.05.2023 | YcTHbIH ompoc;

OBUIEE KOJIMYECTBO 68 3 6

YACOB I10 ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenuey;
BBenute cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus 8 kmace. Yueonuk Pymasurtuc I'.E.

2. Meroauueckoe nocodue * 8 ki
3. Xumus B TecTax, 3a7ayax u ynpaxnenusax Pymsuruc I'.E.

4.Pabouas TeTpaab

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHMUE

V4eHUKH, METOOUYKH ,TaOIHIIEL.

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHYECKHX PABOT,
JEMOHCTPAIIUI
PeakTuBsl 1 000pyiOBaHNEe, HHTEPHET.
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