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IHOACHUTEJIBHAS 3AIINCKA

PaGouast mporpaMma 1o XuMuu JJ1s1 00y4aromuxcs 8§ KJIacCOB COCTaBlIeHa Ha OCHOBe TpeOoBaHuM K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHMsl, ¢ YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSIeMbIX TPEOOBaHHI K pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUarOIIMUXCsl IPH MTOJIyYEHUH OCHOBHOI'O 00111ero oopa3zoBanus u ¢ yuétom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarTenbHble Iporpammsl (yTB. Pemmennem Komnerun
Munnpocsemenust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XUMHUs» B JJOCTHIKEHHUE LIEJIeld OCHOBHOTO 0011ero 00pa3oBaHusi 00yCIOBICH
BO MHOTOM 3HAa4€HHEM XUMHYECKOH HayKH B TO3HAHUH 3aKOHOB ITPUPO/BI, B Pa3BUTHU IPOU3BOAUTEIBHBIX
cHJI 00IIEeCTBA U CO3/IaHMH HOBOM 0a3bl MaTepHAIbHOU KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM >KM3HU O0IIECTBA: 3HAHWE XUMHUHU CIYKUT OCHOBOH JJIst
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMUpyeMbie XUMHUEH MpeACTaBIECHUS O B3aUMOIPEBPALLICHHUSIX YHEPTHUH U 00 IBOJIIOIIUU
BELIECTB B IPUPO/JIC; COBPEMEHHAsI XMUMUS HAllpaBJieHa HA pellleHue II00albHbIX MPO0IEM YCTOHYUBOTO
Pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOIl, SHEPreTUUECKOM, MUILEBOM 1 9KOJIOTHYECKOl 6e30MacHOCTH, TpobiieM
3/IpaBOOXpaHEHHUS.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUSA XUMUHA B JKU3HU O6HICCTBa CYHICCTBCHHO MMOBBICHUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alvi OHO ABJIACTCA OAHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMHUYECKUE 3HAHUSI HEOOXOUMBI AJIs MPUOOpeTeHUs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpY’Karollel IpUpOoIHOM cpeie, Al TPaMOTHOI'O TIOBEJIEHUS IIPU UCIIOJIb30BAaHUU Pa3IMUHBIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE ABJSETCSA 0a30BbIM 10 OTHOILIEHUIO K CUCTEME O0LIEro
XMUMHYeCKOro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiu3yeT MpUCYIIHe 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KITFOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKalOT rocy1apCTBEHHbIE, OOLIIECTBEHHbBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHus, BOCHUTaHUS U
Pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yuenune mpeamera: 1) cmocoOCTBYET pean3aiii BO3MOKHOCTEH /Tl CaMOPa3BUTHSI i POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEIOBATEIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN J1eATETFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIIICHUS,
3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Ha3Banuble HanpaBiieHUs! B 00y4eHUN XUMHU 00ECTIEUMBAIOTCS CIEUU(UKOM cotepKaHus IpeIMeTa,
KOTOPBIH SIBJII€TCSI [I€AArOrMUECKH aJallTHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAyKHW XMMUU HA ONpe/IeIEHHOM
srane e€ pa3BUTHUA.

Kypc Xx¥uMuu OCHOBHOM MIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOLIMMHCS OCHOB HEOPTraHMYECKON
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI TOHATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YU€HHs KaK OCHOBBI BCEr'0 ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona JI. . MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUHN 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEILIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTpUBAIOTCS HA
OCHOBE SMITMPUUYECKH MOTYUYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca cnoco0CTBYeT NPeACTaBICHUIO XUMUYECKON COCTABIISAIONIECH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)ke 3aMETUTh, YTO OCBOCHHUE COAEPKAHUS Kypca IIPOMCXOAUT C IIPUBJICYCHUEM 3HAaHUN U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HOEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

K HampaBieHHIO TepBOCTEIIEHHON 3HAYMMOCTH MIPH peaTH3aIiK 00pa30BaTeIbHBIX (DYHKITHI
npeaMeTa«XuMHUs» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhl. 3a/1aya MpeaAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUH —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKInid, a TaKKe B (GOPMUPOBAHUH M PA3BUTUU YMEHHUH U CIIOCOOOB IE€SATEIILHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsany ¢ atum nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CeroqHs B 00pa3oBaHUU 0COO0 3HAYUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHMsI HAa pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs131 ¢ 3TUM TIpU U3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE TPUOOPEITH TaKue
LEJH, KaK:

dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM TUYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYAHHYECTRY,
CaMOCTOATEILHOMY MIPUHSITHIO PEIICHH, CIIOCOOHON aanTHPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM
KU3HH,

HANPaBIEHHOCTh 00YYEHHUS HA CHCTEMaTHYeCKOe MPUOOIICHNE YYaIUXCsl K CAMOCTOSITENTEHOM



MO3HABATEIBHOM NESATETLHOCTH, HAYYHBIM METOaM MO3HaHUA, (POPMHUPYIOIIUM MOTHBALIMIO U PAa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
JesTeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINH ), IMEIOLIHX
YHHUBEPCAJIbHOE 3HAUYEHHUE IS PA3JINYHBIX BUIOB JAEATEIBHOCTH;

¢dopmMupoBaHnEe YMEHHN OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHUH 3HAHUHN U
OTIBITA, TIOJTYYEHHBIX ITPH U3YUYECHUH XUMHU;

¢dopmupoBaHue Y 00yJarOmuUXCcs TYMAaHUCTHUECKUX OTHOIIECHUH, TOHUMaHUS IEHHOCTH XUMUYECKUX
3HAHUH U1 BEIPAOOTKHU 3KOJIOTUYECKH LIEIeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOH JESITEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBAILIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS M HAIIPABICHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesioBeka. Tena u BemectBa. GU3nyecKue CBOWCTBA BEIIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTHE 0 MEeTOAaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. YucThie
BemiecTBa u cMecu. CriocoObl pa3IeNieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U croKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckasi Gopmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasl Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

Pusnyeckue U XMMUYECKHE ABJICHUA. XUMUYECKas peakus U €€ IPU3HAKU. 3aKOH COXPAHEHUSI MaCChI
BellecTB. XUMUYecKue ypaBHeHus. Kiiaccuukanys XuMUYeCKUX peakuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHus, OOMEHa).

XUMHYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYI0M, C MpaBujiamMu paboThl B 1abopaTopuu U
npuémamu oOpaleHus ¢ J1abopaTopHbIM 00OPYIOBaHUEM; U3YUYEHUE U ONHUCAHUE (PU3NYECKUX CBOMCTB
00pa31oB HEOPraHWMYECKHUX BEIIECTB; Ha0M0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TAsTHUE JIbA, PACTHPAHHE
caxapa B CTYIIKe, KUIIEHHE U KOHJICHCALlUsl BOJbl) U XMMUYECKUX (TOPEHUE CBEUYH, IPOKAINBAHUE MEIHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCIIOTON) sBJIEHUH, HAOII0A€HUE U ONKMCAaHUE TPU3HAKOB IIPOTEKAHUS
XMMHUYECKHUX peakuil (pa3ioxeHue caxapa, B3auMOCHCTBUE CEPHOI KMCIOTHI € XJI0pHUI0M Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieicTBHE Kese3a ¢ pactBopom coiu meau(ll));
U3yueHHue crocoOO0B pa3zeseHHs cMecel (C MOMOIIBI0 MarHnuTa, (uIbTpoBaHUE, BbITAPUBAHUE,
JUCTUILUIALMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKU IIOBAPEHHON COJIM; HAOII0ACHNE U ONIUCAHKE
Pe3yJIbTaTOB MPOBEACHUS ONbITA, MWUTFOCTPUPYIOLIET0 3aKOH COXPaHEHMsI MAaCChl; CO3JJaHUE MOJEeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

BazkHelinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B Ipupojie, GPU3NYECKUEe U XUMHUYECKHe CBOMCTBa (peakuuu ropenust). Oxkcumsl. [lpumenenue
kucnopoa. CriocoObl MoyuyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoii 3¢ (hekT XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHUS, K30~ U 3HJ0TEPMUYECKHE
peaknuu. TommBo: yroib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE TAPHUKOBOTO 3(dekra, pazpyiieHue
030HOBOT'O CIIOA.

BO,I[OpOI[ — DJICMCHT U MMPOCTOC BCIICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUpoae, (bmnqecxne U XUMHWYCCKHE
CBOI\/’ICTBa, IMPUMCHCHUC, CITOCOOBI MMOJIYYCHUA. Kucnors! u conn.

Konunyecto BemectBa. Mok, MonsipHast Macca. 3akoH ABorajpo. MossipHblil 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelIECTB B Bojie.MaccoBast 10411 BELIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA
BOJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPO/IE U B *KU3HU YenoBeKa. KpyroBopoT BojbI B IPUPO/IE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heoprannueckux coequaennii. Oxcuasl. Knaccudukanus okCHI0B: coleo0pa3yronme

(ocHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HoMeHkmarypa okCuaoB (MeXIyHapOHAs U
TpuBHaNbHas). U3nveckre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHue oKCHIoB.

OcHoBanus. Knaccudukanys ocHOBaHUMN: MIENTOYN U HEpACTBOPHUMBbIE OcHOBaHUs. HomeHnknarypa
OCHOBaHUH (MeXAyHapoHas ¥ TpuBUaibHas). Ousnueckre u XMMUYECKHE CBOMCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nYecKre U XMMUYECKUEe CBOMCTBA KUCIOT. Psan aktuBHOCcTH MeTamuioB H. H. bekerosa. [lonyyenue
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas ¥ TpuBuaibHas). Ousnueckre U XUMHUYECKHUE CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMUYECKUH SKCTIEPUMEHT: Ka4eCTBEHHOE OIPE/ICTICHUE COICPIKaHMsI KIUCIIOPOa B BO3IyXe; MOTyUeHHE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MMOIy4YeHHUE, COOMpaHUe, PacliO3HaBaHUE U U3yYEHHE CBOMCTB BOIOPOAA
(ropenue); Bzaumoiericteue Bojgopozaa ¢ okcuaoM Meau(ll) (Bo3aMokKHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HabIo1eHne 00pa3IOB BEIIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHuE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMpPEAeIEHHON MacCcOBOM JoJeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOIbI C METAJJIaMU (HaTpHEM U KaJiblueM) (BO3MOXKHO
UCIOJIb30BaHNE BUICOMATEPUATIOB); OTPE/IEIEHHE PACTBOPOB KUCIIOT U HIENOUEeH C MOMOIIBIO HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
MHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNoueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METaNIaMH, peaKINii HeHTpanu3aluu; NoJy4YeHue HEPACTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIMHEHUI.

Iepunoauyeckuii 3akon u Ilepunoanyeckasi cucrema xumudeckux 3jiemMenToB JI. U. Menaeneena.
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBHe IIOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX 3JICMCHTOB. HOH?ITI/IG (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IenoYHbIe U MIET0YHO3EMENbHBIE METAILIbI, TaIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT
aM(pOTEepHBIC OKCHUJIBI M THIPOKCHUJIBI.

[Tepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Koportkonepuoanast u juimHHonepuoaHas ¢opMsl [lepuonnyeckoil cucTeMbl XMMHUECKUX 3J1EMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3AYECKH CMBICIT IOPAIKOBOIO HOMEpa, HOMEPOB IIEpHOIa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €ro nojoxxeHuro B [lepuoanueckoii cucreme . 1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHNYCCKUX BJICMCHTOB, MECTAJTINIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB 110 rpyiimam 1 nepuojam. 3HadeHue Hepﬂonnqecxoro 3aKOHa " Hepnonnqecxoﬁ
CUCTCMbI XUMUYCCKHUX 3JICMCHTOB JIA PA3BUTHA HAYKU WU IIPAKTUKH. I[ . Menneneer — y‘léHHﬁ u
rpaxJiaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'DIpHaH )51 HCHOHHpHaH) CBA3b. 3JICKTp00TpI/ILIaTCJ'IBHOCTL
XUMHUYECKHUX 3IeMEHTOB. MIoHHAs CBSA3b.

Crenens okuciaeHus. OKUCINTEIFHO-BOCCTAHOBUTEIILHBIC pCaKknuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, BSaHMOHeﬁCTBHC
THAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U menorleﬁ; IMPOBCACHUEC ONBITOB, UJTFOCTPUPYIOIINUX
MPUMEPLI OKUCIUTEIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PEaKknun pasioxXCHUs, COG)II/IHCHI/IH).

MexnpeamMeTrHblie CBSI3H
Peannsanus MexnpeIMEeTHBIX CBSA3€HM NP U3yYEHNH XUMHUU B § KJIACCE OCYILECTBIISIETCS Yepes3



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOHHTHfI, ABJIAIOIUXCA CUCTEMHBIMU JIA
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJINu3, CHHTE3,

KIacCupUKaIUs, TEPUOAUIHOCTD, HAOIIOICHNE, SKCIIEPUMEHT, MOJISTMPOBAHIE, U3MEPEHUE, MOJICTb,
SIBIICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3,
(bU3UYEeCKre BETUYMHBI, UHUIIBI K3MEPEHUsI, KOCMOC, IIaHEeThI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xuMuu B 8 Ki1acce HaIIPaBICHO Ha JOCTHXKEHUE 00yUYarOIUMHUCS JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX PE3y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM NesTenbHocTH OpraHu3aiy B COOTBETCTBUU C
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE pe3yibTaThl OTPAKaIOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KU3HU COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTHU BIIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMPEACTaBJIICHHA O COUAJIBHBIX HOpMAax U MpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMMOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘-Ie6HBIX ITPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHlef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCIIEICTBUMI MIOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPECTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/IBI, B3AUMOCBSI3AX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SIBICHU;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4eOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yUEHHUIO U MTO3HAHUIO, JII0O03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIBCKOM 1E€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0co3HaHUsl HEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMHUYECKMMH BEIIECTBAMH B OBITY U peallbHON KHU3HH;

TpyaoBoro BocnuraHus
8) nHTepeca K MPaKTUYECKOMY U3YUEHHUIO podeccuii U Tpyna pa3IuyHOro pojaa, yBaXKeHUE K TPYLy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHINBUAYAIEHOW TPAEKTOPUH MPOJOKEHUS 00pa30BaAHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATEHOM IEATEIILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHHI; TOTOBHOCTH aJJAITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PHU3HUECKOMY U TICHXUYECKOMY 370POBBIO, OCO3HAHMSI IICHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaIoIel MPUPOTHOM Cpe/10i, MOBBIIEHUS YPOBHS SKOJOTHUECKON KYJIbTYpPbI, OCOZHAHHS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U MyTel UX PELICHHs TOCPESACTBOM METOI0B Xumuu; 11)
9KOJIOTUYECKOT'O MBIIIICHHSI, YMEHUS PYKOBOJICTBOBAThHCSI UM B ITO3HABATEIIPHOM, KOMMYHUKATHBHOW 1
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(bopMHpOBaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO yUeOHOM
JESTEIIBHOCTH.

MeTaHpeI{MeTHHe pPE3yIbTaTbl OCBOCHUA 06p330BaTCJ'IBHOI71 IporpaMmebl 110 XUMHUHU OTPAXKAIOT OBJIAACHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIMH JIOTHYEeCKUMU JAeHCTBUAMH

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PAaCKpPbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX CI)aKTOB n HBJ'IeHHfI; BBI6I/IpaTB OCHOBaHUA
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOrI/IH); JAC€JIaTbh BBIBOAbBI N 3aKJIIFOUYCHMU

2) YMCHHUEM IIPUMCHSATDH B IIPOUCCCC MMO3HAHUA IMOHATHUA (HpeI[MCTHBIe u MeTaHpeI{MeTHHe),
CUMBOJIMYCCKHUC (3HaKOBLIe) MOZCIIU, UCITOJIB3YEMbIC B XUMHU, HpeO6pa3OBLIBaTL HIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHYECKHUM 3HAK (CI/IMBOJ'I BHCMCHTa), XUMHUYCCKas (I)OpMy.Ha )51
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH 06H_[I/IC 3aKOHOMCPHOCTHU, IPUIHUHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HCECKOJIbKO BAPpHAHTOB PCUICHUA, BLI6I/IpaTB HanOoee MOAXOISIIUN C y‘{éTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMHUPOBAHUS THIIOTE3bI IO POBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX CY)KICHUM;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMEHHUE Ha0JII01aTh 3a XOJ0M MPOIIecca, CAMOCTOATEIBHO IPOTHO3UPOBATH €TI0 Pe3yNbTaT, (HOpMyIHUPOBAThH
0000IIICHNUS ¥ BBIBOJIBI [0 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIC0BAHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BHIITOJHEHUS y4eOHBIX U TO3HABATeNIbHBIX 3a]a4 OIpe-
NeNEHHOTO TUIIA; MPUOOPETEHNE ONbITa B 00JIaCTH UCIIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOIl aKTUBHOT'O MCIOJIb30BaAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO (POpPMY IMpeIcTaBICHH HHPOPMAIIH U WILTIOCTPHUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUUA MTPOMBIIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOi TeMBI,
(bopMyITHPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS TPEJIOKCHHOM 3a/1a4u;

9) npuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIIbTATOB BHIMOJIHEHUS XUMHUECKOTO IKCIICPUMEHTA
(;1abopaTopHOro OMbITa, TAOOPATOPHON PaOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

10) 3auHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATEJILHON U HCCIE10BAaTENIbCKON
NesTeIbHOCTH MIPU PELIEHNH BO3ZHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIMX HHTEPECOB U COrTIAaCOBAHUS
no3uuui (00cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JeHCTBUI,
OTIpeJieNIeHUe KPUTEPHUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON paboTHI U 1p.);

YHuBepcalbHBIMH PeryJsTHBHBIMH 1eiCTBUSIMU

11) ymeHrEM CaMOCTOSATENLHO ONPEEATh eI NeITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIEC CITOCOOBI pelieHUsT YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSITEILHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEITI0KEHHBIN aIrOPUTM JACUCTBUI MPH BBINOIHEHUH 33JaHUI C YUYETOM MOJTYYECHHS
HOBBIX 3HAHUHM 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYYEHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) yMeHHEM UCTIOB30BaTh M AHAIM3UPOBATh KOHTEKCTHI, IpeJTaraéMble B yCIOBUU 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOCHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BBIJCIISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielupUIECKUE TSl PEIMETHON 0051acTh «XUMUS», BUABI JESTETHHOCTH 110
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHIN: aTOM, MOJICKYJ1a, XHMHYECKUMN 3JIEMEHT, IPOCTOEC
BELIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJTHOPO/IHAS U HEOJHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas peakius, KiaccuuKalys peakuuid: peakiuu
COEIMHEHMS, pEaKLIUU Pa3JIoKEHNUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEHa, 3K30- U SHA0TEPMUUYECKUE
peakuuu; TermioBoi 3 ekt peakuuu; SAPO aToma, SIEKTPOHHBIN CI0H aToMa, aTOMHasi OpoUTalb, paanyc
aTOMa, XUMUYECKAas CBS3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AHUOH,
pacTBoOp, MaccoBasi A0Js BellecTBa (MPOIEHTHAsI KOHLIEHTPAIMsI) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH TH ITOHATHUS
IIPY OMUCAHHUM BEIECTB U UX MPEBPAIICHUI;

3) ucnonvszosames XUMUYECKYIO CUMBOJIMKY JJIsl COCTABJICHHSI (DOPMYJI BEIIECTB M YPABHCHUI XMMUYECKIX
peaKIuii;

4) onpedensims BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCJAMHCHUSX; CTCIICHb OKHUCIICHHSI
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIUICKHOCTD BEUIECTB K ONPEAeIEHHOMY KJIaCCy COSAMHEHUN T10
(dbopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTaHMYECKUX COCTUHECHUSX;

5) packpwieame cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT MX MOJIOkKeHUs B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh Ta0IMUHYI0 Gpopmy [leproamueckoii cuCTeMBbI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u «nodouyHas noarpymmna (b-
rpymnna)», Majble U O0NblINe IePUO/Ibl; COOTHOCUTh 0003HAUEHHUS, KOTOPbIE UMEIOTCS B TaOIUIEe
«[lepuonuyeckas cucreMa xumuueckux 3nemeHToB Jl. . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS ATOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3aps[ sApa, 00IlIee YHCIO FIEKTPOHOB U
pacnpeziesieHre X M0 3JIEKTPOHHBIM CIIOSM);

6) xnaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeKTy);

7) xapaxkmepuzosams (Onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOJITBEPK/1asi ONMCAHKUE IPUMEPAMH MOJICKYIISIPHBIX YPAaBHEHHI COOTBETCTBYIOIMX XUMUYECKUX PEAKIIHIA;

8) mpocnosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKaHHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

9) gwviuucsIMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO H MOJIIPHYIO MacChl BEILIECTB; MACCOBYO JIOIO
XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COETMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE; MPOBOJINUTH
pacy€Thl 0 YpaBHEHUIO XUMHUECKOW peaKlny;

10) npumernsimv OCHOBHBIE OTIEPALIUHN MBICIUTEIBHOM JEITEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eHIe, CUCTEMATH3alIHI0, KJIacCU(UKAIUIO, BBISIBICHUE IPUUMHHO-CIIECTBEHHBIX CBA3eH — /I
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKlUii; eCTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
HaOJI0IeHNEe, U3MEPEHNE, MO/IETMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIN);

11) crnedosams npaBUIaM MOIB30BAHNS XUMHUYIECKOM IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, & TAKIKE
npaBuIaM oOpaleHHs ¢ BeIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOTYUYECHUIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOIA U KHCIOPOIa),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOIO BELIECTBA; INIAHUPOBATh U
MIPOBOJIUTH XMMHUYECKHE SKCIIEPUMEHTHI [0 PacliO3HABAaHUIO PACTBOPOB LIENIOUYEH U KUCIOT ¢ IOMOIIBIO
WHIUKATOPOB (JIakmyc, heHondTaaenH, METHIIOPAHX U . ).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHOBaHMe Pa3/ieioB M TeM KosnuectBo yacoB IHara Bujibl AesITe/IbHOCTH Bupsl, DJIeKTPOHHbBIE
n/m | IporpaMmsbl U3yYeHHS hopmbl (undpossie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI 00pasoBaTelbHbIE
padoThI padoTsI pecypest
Pazgnen 1. IleppoHavaabHble XHMHYECKHE TIOHSATHS
1.1. | Xumus — BaxHas 06.1acTh 5 0 2 05.09.2022 | PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHUI; VerHblid http://maratakm.narod.ru
€CTeCTBO3HAHMS U MPAKTHYECKOM 19.09.2022 | PackpbIBaTh poiib XHUMHH B IPUPOJIE H KU3HH YETOBEKA, €& CBSI3h C APYTUMH orpoc; Caiit «Mup Xxumumn»
J1eSITeJIbHOCTH YeJ0BeKa HayKaMH; IMucemennsiii | http://webelements.narod.ru
KOHTPOIIb; IMomynspHas 6ubmHoTeKa
ITpakTHyecKasl | XUMHYECKHX dJIEMEHTOB
pabora;
1.2. | BemecrBa 15 1 0 21.09.2022 | IIpuMeHSTH €CTECTBEHHO-HAYYHbIC METOBI II03HAHMS (B TOM YHCIIE HAOIIOICHHE, VerHblit http://maratakm.narod.ru
H XHMHYECKHE PeaKunu 16.11.2022 | mozmenupoBaHue, IKCIIEPUMEHT) H OCHOBHbIE OIEPALIMU MBICIUTEIBHOMN JESTENBHOCTH | OIpOC; CaiiT «Mup XuMun»
(cpaBHeHue, KiIaccu(pUKalKs) 11 U3yYEHHs BEUIECTB M XUMHYECKUX PEAKIIHI; TMucemennsiii | http://webelements.narod.ru
PacKpbIBaTh CMBICI H3y4aeMbIX OHSTHH U 3aKOHOB M IPUMEHSTh 3TH TIOHSATHS IPH KOHTPOJIb; [onysnsipHast GubnHoTeKa
OIMCAHHUH CBOWCTB BEIECTB M UX [PEBPALLICHHUIL; KoHTponbHas | XMMHYECKHX 3JIEMEHTOB
Pasnnuath GU3HYECKHE U XUMHYECKHUE SIBICHHUS, O0BACHSTH X CYIIHOCTh C TOYKH pabota;
3peHHs AaTOMHO-MOJICKYJISIPHOTO yUCHHSI; TecrupoBanue;
OrnpezensTh IPU3HAKA XUMHYECKUX PEAKIHA, YCIOBUS UX IPOTEKAHHS;
OOBSICHATb CYIIHOCTh YU3MYECKUX U XMMUYECKHX SIBICHHH C TOYKH 3PEHHS aTOMHO-
MOJIEKYJISIPHOTO YYCHHS;
KraccupuuupoBath XMMHYECKHE PEAKIIMH (TI0 YHCIY M COCTABY Pearupyiomux 1
00pa3yoIXcs BEIECTB);
CoctaBisth (HOPMyJIbI GHHAPHBIX BEIIECTB 110 BAJIEHTHOCTH M OPEIENSTH
BAJICHTHOCT 110 (hOPMyJIaM BEIECTB;
PaccTaBisTh K0d(PUIMEHTHI B YPABHEHHUSAX XHMIUECKHX PEAKIIHIA;
Hroro o pazneny 20

Paznen 2. Baxkneiimue NpeACTABUTE/IH HEOPraHUYECKUX BelIeCTB




2.1

Bo3ayx. Kuciopoa. ITonsitue 06 okcupax

21.11.2022
05.12.2022

PackpbIBaTh CMBICT H3y4aeMbIX HOHATHH H IPUMEHATH 3TH MOHATHS P OMHCAHUN
CBOMCTB BEIIECTB M UX NPEBPAILEHMIT;

XapakTepu30Bath (OMUCHIBATB) COCTAB BO3AYXa, (PU3HIECKHE H XUMHUYECKHE
CBOMHCTBA KHCIIOPO/a, CIOCOOBI €ro MOTy4eHHs, IPUMEHEHUE U 3HaUEHUE B IIPUPOJIE U
JKU3HH YEIOBEKa;

CpaBHHBATh PEaKIUX TOPEHUS X MEUICHHOTO OKUCIICHHS;

Cobupats npubOPHI A1 MOTYISHHS KUCIOPO/ia (BHITECHEHHEM BOJIBI M BO3IYXa);
Pacmo3HaBaTh OIBITHBIM IyTEM KHCIIOPOT;

Vcrnonp30BaTh XUMHYECKYIO CHMBOJIHKY JUISL COCTaBICHHS (JOPMYJI BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHHI XMMHUUECKUX PEAKIHUH ¢ ydacTHEeM KHUCIOPOAa;
OOBSICHATD CYIIHOCTH YKOIOTMYECKHUX IIPOOIeM, CBSI3aHHBIX C 3arPA3HEHHEM
BO3/yXa;

CrnenoBath npaBuaaM 6e30MacHON paboThI B 1a00PaTOPUH IIPH HCIIONb30BAaHHI
XUMHYECKOIT TOCy bl 1 000pyIOBaHUs, @ TAKXKE IIPAaBUIIaM 0OPAIEHHS C TOPIOYUMH
BEIIeCTBaMH B OBITY;

[1naHupoBaTh ¥ OCYIIECTBIIATH HA IIPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, IPOBOIUTH
HaOMI0eHNs, IeJIaTh BBIBOJBI 110 Pe3yIbTaTaM KCIEPUMEHTA;

YyacTBOBaTh B COBMECTHOW paboTe B IpyIIIIE;

Hcnonp30BaTh IpU BBINOIHEHHH YUeOHBIX 3a1aHHI U B IIPOLIECCE HCCIIEN0BATEIbCKOH
JesITebHOCTH HayYHO-IIOMYJIIPHYIO JTUTEPaTypy XUMHYECKOTO COepKaHH,
CIpaBOYHbIEe MaTepUabl, pecypcsl MHTepHeTa;

BsicTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHGBOPMAIUIO U3 yIeOHUKA U CIIPABOUHBIX MATE€PHAJIOB, TPAMOTHO HCIIOIb30BATh
M3VYEHHBIN NOHATUHHBINA ANNADAT KVDCA XMMUU.

YcTHbIi
orpoc;
Ipaktuyeckas
paborta;
TectupoBanue;

http://maratakm.narod.ru
Caiit «Mup XuMun»
http://webelements.narod.ru
IMomynspHas 6ubmHoTeKa
XUMHUYCCKHX DJICMCHTOB

2.2.

Bonopon.
IToHsiTHE 0 KMCJIOTAX U COJIAX

07.12.2022
26.12.2022

PackpbIBaTh CMBICT H3y4aeMbIX HOHSATHI H IPUMEHATH 3TH MOHATHA IPU OMUCAHHI
CBOWCTB BEIECTB M UX MPEBPAICHNUIH;

XapakTepu3oBaTh (OMHUCHIBATh) (PU3MYECKHE U XUMHUYECKHE CBOWCTBA BOAOPOAA,
CIIOCOOBI €0 MOTYYEHHS, IPHMEHEHHE;

CobupaTs IpHOOp IS TTOMyYEHHS BOAOPO/IA;

Hcnonb30BaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTaBIICHUs (JOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHHI XMMHUYECKHX PEAaKIUH ¢ y9acTHEM BOJOPOJa;
CreroBath paBuiiaM 0e30macHoi paboThl B 1a00paTOPUM MPU UCTIONB30BAHHU
XUMHYECKOI ITOCy bl 1 000pyIOBaHMs, a TAKXKE IPAaBIUIIaM OOPAIEHHS C TOPIOINME
BEIL[ECTBAMH B OBITY;

ITnaHnpoBaTh M OCYIIECTBIATh HA IIPAKTHKE XUMUYECKHE IKCIIEPHMEHTEI, IPOBOHUTH
HaOMIOeHNS, IeNIaTh BBIBOJIBI 110 Pe3yIbTaTaM KCIEPHMEHTA,;

YuacTBOBaTH B COBMECTHOU paboTe B IpyIIIIe;

VeTHblii
ompoc;
ITucpMennsIit
KOHTPOJIb;
ITpakTnueckas
pabora;
Tectuposanue;

http://maratakm.narod.ru
Caiit «Mup XuMHuI»
http://webelements.narod.ru
MonynspHas 6ubanoTexa
XUMHYECKUX 3JICMCHTOB

2.3.

KosinuecTBeHHbIE OTHOLIEHUSI B XHMHH

28.12.2022
16.01.2023

PackpbIBaTh CMBICI H3Y4aeMBbIX [OHATHIT ¥ IPUMEHSITh STH MOHSTHS, a TAKKE
M3y4CHHbIC 3aKOHBI M TEOPHH [UIS PEIICHHUs PACUETHBIX 3a/1a4;

BbI4uciaTh MOJSIPHYIO Maccy BEIIECTB; KOJIMYECTBO BEIECTBA, 00BEM rasa, Maccy
BEIIECTBA;

ITpoBOAUTH PacyETHI 0 yPaBHEHUSIM XMMHYECKHX PEAKINH: KOIHIecTBa, 00bEMa,
MacChI BEIIECTBA 110 H3BECTHOMY KOJINYECTBY, 00BbEMY, Macce peareHTOB MK
HPOIYKTOB PEaKIHy;

BrlcTpanBath pa3BEpHYTHIE MHCHMEHHBIEC H YCTHBIC OTBETHI C OIIOPOH Ha
NH(OPMAIHUIO U3 Y4eOHHUKA U CIPABOYHBIX MaTEPHaIOB, PAMOTHO HCIOIB30BaTh
H3YYEHHbIH MOHATUHHBIN anmapar Kypca XUMHUHM;

YcTHbIH
orpoc;
TTuceMeHHbBIH
KOHTPOJIb;
TectupoBanue;

http://maratakm.narod.ru
Caiit «Mup XumMun»
http://webelements.narod.ru
[MonynspHas 6nbmoTeka
XMMHUYECKHUX DJICMCHTOB




2.4. | Bopa. PacrBopsl. [lousitie 06 5 0 1
OCHOBaHHSAX

18.01.2023
01.02.2023

PackpbIBaTh CMBICT H3y4aeMbIX HOHATHH H IPUMEHATH 3TH MOHATHS P OMHCAHUN
CBOMCTB BEIIECTB U HX IPEBPAIICHHUIH;

XapakTepu3oBaTh (GU3MUYECKUE U XMMHUECKUE CBOICTBA BOJIBI, €€ POIIb KaK
pacTBOpUTEJIs B IIPUPOIHBIX IIPOLECCaX;

CoCTaBIATh YpaBHEHHs] XUMHIECKHX PEAKINIl ¢ yJIacTHEM BOJIBL;

OOBACHATb CYIIHOCTb 3KOJIOTMYECKUX ITPOOIIEM, CBS3aHHBIX € 3arps3HEHHEM
MIPHPOAHEIX BOJ, CIIOCOOBI OYUCTKHU BOJBI OT IPHMECEH, MepHI II0 OXpaHe BOJ OT
3arpsI3HEHUS;

ITnaHupoBaTh M OCYIIECTBIATH Ha IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, IIPOBOJUT
HaOMI0/IeHNs], [1eJIaTh BBIBOJIBI 110 Pe3yIbTaTaM KCIIEPUMEHTA;

CrnenoBath npaBuaaM 6e30MacHON paboTHI B 17a00PaTOPUH NIPH HCIIOIB30BAHUI
XUMHYECKOIT TOCY Bl ¥ 000pyIOBaHHUS;

ITpoBOAUTH BBIYUCIIEHHS C IPUMEHEHUEM TIOHATUS «MACcCcOBast 071 BELIECTBA B
pacTBOpe»;

Hcnonp3oBaTh IpU BBINOIHEHHH YUeOHBIX 3aaHUI U B IIPOLECCE HCCIIEN0BATEIbCKOM
JeSTeNbHOCTH HayYHO-TIOMYJISIPHYIO JTUTEPATYPy XUMHIECKOTO CONSPIKAHNS,
CIpaBOYHbIE MaTepUabl, pecypcsl MHTepHeTa;

Ycrubiit
ompoc;
ITucbMenHsIit
KOHTPOJIb;
IIpaxktnyeckas
pabora;
TecTupoBaHue;

http://maratakm.narod.ru
Caiit «Mup XuMun»
http://webelements.narod.ru
IMomynspHas 6ubmHoTeKa
XUMHUYCCKHX DJICMCHTOB

2.5. | OcHOBHBIE KJIaCChI HEOPraHHYECKHUX 11 1 1
coeMHeHMi

06.02.2023
15.03.2023

KrnaccudurmpoBats n3yuaeMble BEIIECTBA [0 COCTAaBY 1 CBOKMCTBAM;

CocTaBnsTh GOpMYITBI OKCHIIOB, KHCIIOT, OCHOBAHMIH, COJIEH M HAa3bIBATh HX 1O
MEXTyHapOIHOH HOMEHKIAType;

IIporso3upoBaTh CBOKCTBA BEIIECTB HA OCHOBE OOIINX XUMHYECKUX CBOHCTB
M3y4EHHBIX KJIaCCOB/TPYIIN BEIECTB, K KOTOPHIM OHHM OTHOCSTCS;

CocTaBisTh MOJIEKY/IAPHBIE YPaBHEHHS PEAKIUH, HILTIOCTPUPYIONIMX XUMHYECKUE
CBOMCTBA H CIIOCOOBI I10JIy4EHHS! BELIECTB H3YYEHHbIX KIIACCOB/TPYIIIL, & TAKKeE
MOATBEPIKAAIONIMX TEHETHYECKYIO B3aHMOCBSA3b MEKTY HUMH. ;

Ipou3BOANTH BBIYKCIIEHHUS 1O YPaBHEHUAM XUMHYECKHX PeaKiuii;

InanupoBath U OCYIIECTBIATH HAa NPAKTUKE XMMHUYECKHE SKCTIEPHUMEHTHI, TPOBOJUTh
HaOIMIO/IHN s, IENaTh BHIBOJIBI 110 PE3yIbTaTaM IKCIEPHUMEHTa;

CneoBath paBuiiaM 0€30MacHOM paboThI B Ta00OPATOPUH TIPU UCTIONB30BAHUI
XHUMHYECKOH MOCY/IbI U 000py10BaHuS;

Hcnonb30BaTh MpH BBIMOTHEHUH Y4EOHBIX 3a/JaHH U B POIIECCE HCCIIEI0BATENbCKOM
NeATeNbHOCTH Hay4qHO-TIONYIAPHYIO TUTEPaTypy XMMHUYECKOTO COePKaHus,
CIIpaBOYHbIE MaTEPUANILI, pecypchl IHTepHETa;

BricTpanBaTh pa3BEpHYTHIE MIMCBMEHHBIE U YCTHBIE OTBETHI C OMIOPOii Ha
MH(OPMAIUIO U3 Y4eOHHKA U CIPABOYHBIX MaTEPHaJIOB, IPAMOTHO HCTIOIB30BaTh
N3Y4YEHHBIH NOHATHIHBIN anmapaT Kypca XMMUH;

YcrHblit
OIpoc;
IIuceMeHHbIH
KOHTPOJIb;
KonTtpospHas
pabora;
Ipaktuyeckas
paborta;
TectupoBanue;

http://maratakm.narod.ru
Caiit «Mup XuMHI»
http://webelements.narod.ru
[onynspHas 6ubanoTexa
XUMHUYECKUX 3JICMCHTOB

Uroro no pazneny 30

Pasnen 3. [lepuoanyeckuii 3axkon u [lepuoauyeckas cucreMa xumudeckux djiementoB JI. . Menpeieena.

CTpOEHl/le aToMoB. XUMHu4ecKasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu




3.1.

Ilepnoanyeckuii 3aKoH 1
Iepuognueckas cucTeMa XMMHYECKHX
saementoB JI. U. MenneeeBa.
Crtpoenne aToma

27.03.2023
17.04.2023

PackpbiBaTh CMBICI IEPUOAHIECKOTO 3aKOHA;

ITonnMaTk CylecTBOBAHUE NIEPUOTHIECKOM 3aBUCUMOCTH CBOHCTB XUMUYECKUX
9JIEMEHTOB (M3MEHEHHE PaJJuyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) H HX
COEJIMHEHHMI! OT MOJIOKEHUs B IEPHOANYECKOH CUCTEME H CTPOEHHs aToMa;
VYcTanaBIUBaTh CBSI3b MEXY MOJIOKEHHEM JJIEMEHTA B IIEPHOJIUIECKOI CHcTeMe U
CTPOCHHEM €ro aToMa (COCTaB U 3apsf sAfpa, o0Iee YHCIIO HEKTPOHOB U
pacrpesieNieHue UX [0 dIEKTPOHHEIM CIIOSIM);

ITporro3upoBaTh XapakTep H3MEHEHNUS CBOMCTB 2IEMEHTOB U HX COSUHEHHIT 110
rpymnam u nepuonaM Ileproandeckoil cucTeMsr;

XapakTepH30BaTh XMMUYECKUE IIEMEHTHI IEPBBIX TPEX MEPHOAOB, Kalus, KalIbIHs 110
ux nosioxeHuio B [lepuoxnueckoii cucreme /. . Menneneesa;

CrnenoBats npaBuaaM 6e30MacHON paboThI B 1a00PaTOPUH IIPH HCIION30BAHUH
XUMHYECKOIT TOCY Bl ¥ 000pyIOBaHHUS;

BrlicTpanBaTh pa3BEpHYTHIE MHCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOIl Ha
nHPOPMAIHIO U3 yIeOHUKA U CIIPABOYHBIX MAaTE€PHATIOB, IPAMOTHO HCIIOIb30BATh
H3YYEHHbIH MOHATHHHBIN anmapar Kypca XUMHUH;

Vcnonp30BaTh NpHU BHIIOJIHEHUH YYEOHBIX 331laHUH TEKCThl y4eOHUKA, CIIPAaBOYHbIE
marepuansl (ITepuoauyeckyro cucremy xumuueckux snemenToB J[. 1. Menaeneesa,
TabIMIy PaCTBOPHMOCTH KHCIIOT, OCHOBAHUI U COJIEH B BOJIE, HNIEKTPOXUMHYECKHH Pt
HAaIpsHKEHUH METaJIoB);

Hcnonp3oBaTh IpU BBINOIHEHHH YUeOHBIX 3aaHUI U B IIPOLECCE HCCIIEN0BATEIbCKOM
JesITebHOCTH HayYHO-IOMYJIIPHYIO JTUTEPaTypy XUMHYECKOTr0 COAEpPIKaHus,
CIIPaBOYHbIE MAaTEDHANIBL. DeCVDCRI MHTEDHETA:

3.2.

Xumuueckasi cBsi3b. OKHCJIUTENBHO-
BOCCTAHOBHMTE/IbHbIE PeaKLUU

19.04.2023
22.05.2023

YcTHbIi
orpoc;
TTuceMeHHbII
KOHTPOJIb;
TectupoBanue;

http://maratakm.narod.ru
Caiit «Mup XuMun»
http://webelements.narod.ru
IMomynspHas 6ubmHoTeKa
XUMHUYCCKHX DJICMCHTOB

PackpbIBaTh CMBICI H3y4aeMbIX HOHATHII;

OnpenensaTs BUJ XUMHUYECKOH CBSA3H B COEIMHEHNH;

OmnpenensTh CTeneHb OKUCICHHS XUMHIECKOTO dIIeMEeHTa o (opMyIIe ero
COEJIMHEHMS;

OmpenessTh 2IeMeHT (BeIIeCTBO) — OKUCIUTENb U DIEMEHT (BEIIEeCTBO) —
BOCCTAHOBUTEIIb;

OOBSICHATH CYITHOCTH HPOLIECCOB OKHCICHHUS X BOCCTAHOBIICHYIS;

CoCTaBIATh 27IEKTPOHHBIH OanaHc ¢ y4€TOM YHCIIa OTAAHHBIX U IPUHSITBIX
IEKTPOHOB;

CocCTaBIATh YpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOI peaKIuu;
Vcrnonp30BaTh IPH BIOIHEHNN yIeOHBIX 3aJaHIH TEKCTHl yUeOHHKa, CIIPABOYHBIE
Martepuanbl (MepUOANYECKYIO CUCTEMY XMMHYECKuX aneMenToB J. . Menaeneesa,
TaOJHIly pACTBOPUMOCTHU KUCIIOT, OCHOBAaHHHU U COJEH B BOJIE, IEKTPOXUMUYUECKUI
PSII HANPSDKEHHUH METaJIOB);

VeTHbli
ompoc;
ITucpMennslIit
KOHTpOJIb;
KonrponsHas
pabora;
Tectuposanue;

http://maratakm.narod.ru
Caiit «Mup XuMHI»
http://webelements.narod.ru
MonynspHas 6ubanoTexa
XUMHYECKUX 3JICMCHTOB

Hroro no paszzeny:
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INOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoaunuyecTBo yacos Hdara Buapbi,
n/n u3ydeHust | popmMbl
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE ——
padoThI padoThI
1. |IIpenmer xumuu. Posib xumun B 1 0 0 05.09.2022 | YcrHbrit
JKU3HU YesoBeka. MeToabl OIIpOC;
U3yYCHUS] XUMUH
2. | ArperaTHble COCTOSIHUS BEIIECTB. 1 0 0 07.09.2022 | YcrHbIlU
YucTele BellecTBa U CMECH. OITpOC;
3. | IIpaktudaeckas pabora Nel. . 1 0 1 12.09.2022 | [TpakTuueckas
[IpaBuina pabotel B 1aboparopuu U pabora;
MIPUEMBI OOpaICHHS C
1ab0PaTOPHBIM 000PYIOBAHUEM.
4. | ®u3nuecKue U XUMUYCCKUE 1 0 0 14.09.2022 | YcTHbII
SIBJICHUSL. 0IIpoc;
5. |IIpaktuueckas paboTsl Ne 2. 1 0 1 19.09.2022 | ITpakTrueckas
Pa3nenenue cmeceil (Ha npumepe pabora;
OYHUCTKHU TIOBAPEHHOMN COJIH)
6. | ATOMHO MOJICKYJISIPHOE YUCHHUE. 1 0 0 21.09.2022 | VcrHbrit
XUMHUYECKUE 3JIEMEHTHI OIIpOC;
7. | 3HaKM XMMUYECKHUX HJIEMEHTOB 1 0 0 26.09.2022 | YcrHbIi
OIIpoC;

8. | 3HaKku XMMHYECKUX DJIEMEHTOB 1 0 0 28.09.2022 | [TucpMeHHBII
KOHTPOJIb;

9. | Xumuueckue GopmyJibl 1 0 0 03.10.2022 | YcTHbIit
OI1poc;

10. | Xumudeckue GopmyIibl 1 0 0 05.10.2022 | TectupoBaHue;

11. | BaneHTHOCTb 1 0 0 10.10.2022 | YcTHbII
OI1poc;

12. | BaneHTHOCTb 1 0 0 12.10.2022 | [TuceMeHHBII
KOHTPOJIb;

13. | Xumuueckue peaxkiuu 1 0 0 17.10.2022 | YcrHblii
OI1poc;

14. | Xumnueckue peaxkiuu 1 0 0 19.10.2022 | [TucbMeHHbBII
KOHTPOJIb;

15. | Xumuueckue ypaBHEHHUs 1 0 0 24.10.2022 | YcrHbiid

OI1poC;




16. | KonrponbHas padora Nel 26.10.2022 | KontposnbHast
«[lepBoHaUaIbHBIE XUMUYECKHUE pabora;
TOHSTHS

17. | Tumbl XUMUYECKUX PEeaKIHii 07.11.2022 | YcrHbrit

OIIpoC;
18. | Tunbl XUMHUYECKUX PEaKIIUiA 09.11.2022 | TTucbMeHHBI#
KOHTPOITb;
19. | Tunbl XUMHYECKUX PEaKIIUiA 14.11.2022 | [TucbMeHHbII
KOHTPOJIb;
20. | Tunbl XUMUYECKUX PEaKIHii 16.11.2022 | Vcrubrii
OIIpoC;

21. | Bo3myx u ero cocraB 21.11.2022 | YcTHbIi

0IIpoc;

22. | Kucnopon 23.11.2022 | YcTHbIi

OIIpoc;

23. | IIpaktuueckas pabotaNe 3 28.11.2022 | TIpaktuyeckas
[Tonyuenue, cobupanue u pabora;
pacro3HaBaHUE KHCIOPOa

24. | Oxcunsl 30.11.2022 | YerabIl

0IIpoc;

25. | TerutoBoit 3 ekt XuMHUIECKOMH 05.12.2022 | TectupoBaHue;
peakuuu

26. | Bomopon 07.12.2022 | YcrHBIN

0IIpoc;

27. | IIpaktnueckas padora: Ne 4. 12.12.2022 | [TpakTtudeckas
[Tonyuenue u cobupanue pabota;
BOJIOPO/Ia, N3yYCHUE €TI0 CBOWCTB.

28. | Kucnotsl 14.12.2022 | VcrHbrit

OIpoc;

29. | Comn 19.12.2022 | TectupoBaHue;
30. | KonrponpHas padora 3a 1 21.12.2022 | KouTposabHast
MOJIyroue pabora;

31. | KommgecTBo BemecTBa 26.12.2022 | [TucbMeHHbIIH

KOHTPOJIb;

32. | MomnsipHslii 00beM ra3000pa3HbIX 28.12.2022 | ITucbMeHHBIIH
BEILIECTB KOHTPOJTb;

33. | PacuéThl Mo XUMUYECKHM 09.01.2023 | [TucbMeHHBII
YPaBHCHUSM KOHTPOITb;




34. | PacuéThl M0 XUMUYESCKHM 11.01.2023 | [TucbMeHHbBII
ypaBHEHUSIM KOHTPOJIb;
35. | Boma 16.01.2023 | VcrHbIii
OI1poC;
36. | OcHoBaHnus 18.01.2023 | YcrHbIi
OI1poC;
37. | PactBopbl. MaccoBast 10715t 23.01.2023 | TectupoBaHwue;
PacTBOPEHHOTO BEILECTBA
38. | [IpakTuueckas padota: Ne 5. 25.01.2023 | [TpakTuyeckas
[IpuroroBneHne pacTBOpPOB ¢ pabora;
ONpeAeNEHHON MaCCOBOM TOJIEN
PacTBOPEHHOTO BELIECTBA.
39. | O6001IEeHHE U cUCTEMATU3ALIUASL 30.01.2023 | TecTtupoBanue;
3HaHUH 1Mo Teme 3,4,5
40. | Kimaccugukanus HeOpraHu4eCKux 01.02.2023 | YcrHblit
COC/TMHEHUIA. 0IIpoc;
Oxcuppl:knaccupuKanms u
CBOMCTBa
41. | OcHoBauus: KIacCH(UKAIUS U 06.02.2023 | YcrHbIH
CBOMCTBa OIIpOC;
42. | OcHoBaHus: KiIacCH(UKAIUS U 08.02.2023 | TectupoBaHue;
CBOICTBa
43. | KucnoTsl: Kiaccudukanus u 13.02.2023 | YcrHbIit
CBOMCTBa OIIpoc;
44. | Kucnotsr: knaccudukanus u 15.02.2023 | TectupoBaHue;
CBOMCTBa
45. | Conu: xmaccuduKanus 1 CBOMCTBA 20.02.2023 | YcTHbIi
OIpoc;
46. | Conu: xmaccuduKanus 1 CBOMCTBA 22.02.2023 | TectupoBaHue;
47. | 'eneTruecKast CBSI3b MEXKIY 27.02.2023 | YcrHbIit
KJIaCCaMU HEOPTaHUYECKUX OI1poc;
BEIICCTB
48. | O600mIaroIIHUii YpOK 10 01.03.2023 | YcrHBIN
TeMe«OCHOBHBIE KJIACChI OI1pOC;
HEOPTraHMYECKUX COSAMHEHHI)
49. | [Ipaktuyeckas padora: Ne 6. 06.03.2023 | IIpakTuueckast
Pemrenne sxcriepruMeHTaIbHBIX pabora;

3ajaa4 1o TCM¢E «OCHOBHEBIE KJIACCBI
HCOPraHN4CCKUX COG,Z[I/IHGHI/Iﬁ ».




50. | KonrposnbHas padoTa 1o 13.03.2023 | KontposbHas
TeMe«OCHOBHEIE KJIACCHI pabora;
HEOPTaHMYECKUX COCTUHCHUIN
«['eneTnueckas CBA3b.»

51. | EcrecTBeHHbBIE cemelicTBa 15.03.2023 | YcrHbIit
XAMHYECKHX DJIEMEHTOB. oTIpoC;
AMpoTEpHOCTb.

52. | Otkpertue /1. . MenneneeBsiM 27.03.2023 | VcrHbrit
[Teproamueckoro 3akoHa OT1poC;

53. | OcHOBHBIE CBEACHHS O CTPOCHUHU 29.03.2023 | YcTHbIit
aTOMOB. orpoc;

54. | CtpoeHue 3JIeKTPOHHBIX 000JI0UEK 03.04.2023 | YcrHbIit
aTOMOB oTIpocC;

95. | [lepuoaudeckas cucrema 05.04.2023 | TTuceMeHHbIH
XUMUYECKHX di1eMeHToB [I. . KOHTPOJIb;
MenngeneeBa

56. | XapakTeprcTHKa XHMUYECKOTO 10.04.2023 | TectupoBaHue;
3JIEMEHTA HA OCHOBAHUU €0
nonoxkeHus B [lepuonnueckon
cUCTEME

57. | Buayenue [leproanveckoro 3aKoHa 12.04.2023 | YcTHBIM
u Ilepronnueckoil cucTemsl OIIpOC;
XHUMHYeCKHX dj1eMeHnToB JI. .

MenngeneeBa
58. | MonHasg xuMuueckas CBsI3b 17.04.2023 | TIucbMeHHBIH
KOHTPOJIb;

59. | KoBaneHTHass XUMHAYECKAS CBSA3b 19.04.2023 | YcrHbIit

orpoc;

60. | KoBaneHTHas HemonsipHas U 24.04.2023 | TectupoBaHue;
MOJIIPHAsT XUMHUYECKasl CBS3b

61. | CrenieHb OKUCIIEHUS 26.04.2023 | YcTHBIT

OI1poc;

62. | OKUCIUTEIBHO -- 03.05.2023 | YcTHBbIH
BOCCTaHOBHUTEJIbHBIC PEaKIIUU OIpoc;

63. | OKUCIUTEIBHO -- 10.05.2023 | ITucbMeHHBIH

BOCCTAHOBUTCIIbHBIC PCAKIINU

KOHTPOJIb,




64. | O6001IEeHNE U CUCTEMATU3AIUA 1 15.05.2023 | YcrHbIi
3HAaHUH 10 TEMaM onpoc;
«ITepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKUX djieMeHToB JI.11.

MeHpeneeBa U CTpOEHUE aTOMay
u«CTpoeHue BelIeCTRa.
OKUCIIUTEIIBHO -
BOCCTaHOBUTEJIBHBIE PEAKIIUN

65. | KonTponbaas paboraNed mo 1 17.05.2023 | KouTponbHas
temam«llepuonnueckuil 3aKoH u pabora;
Ilepnonnueckas cuctema
XUMHYECKUX djieMeHToB JI.11.

MeHpeneeBa U CTpOEHUE aTOMay
u«CTpoeHue BElIeCTRa.
OKHCIUTETBHOBOCCTAHOBUTEILHBIE
peaKIm»

66. | [ToBTOpEHHE H3Y4EHHOTO 1 22.05.2023 | YcrHbIi
MaTtepuaia OIpoc;

67. | [ToBTOpEeHUE N3YyYEHHOTO 1 24.05.2023 | VcrHbrit
marepualia 0onpoc;

68. 1 29.05.2023 | YcrHbIit

OIpoc;
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe obmectBo «M3aarensctBo «IIpocBemnienne;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus. 8 knacc. YueOnuk (aBropsl ['. E. Pymsuruc).
2. «Xumus». Paboune nporpaMmsl.
C.A. CinankoBa. 8-9 kiacchl: yue0. mocodue ajis 001eo0pa3oBaTeIbHBIX OpraHu3alyii: 0a30BbIi YPOBEHB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://maratakm.narod.ru
Caitt «Mup XxumMun»
http://webelements.narod.ru
[TonynsipHas 6ubmuorexa
XUMHYECKHUX 3JIEMEHTOB



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHMUE

[TopTpeTsl BhIIAIONINXCS XUMUKOB

Tabnuua nemonctpanronnas «llepuonnueckas cuctema 3JIeMEHTOB

.. MenneneeBa»

Tabnuua nemoHcTpamronHas «PacTBOPUMOCTh KUCIIOT .OCHOBAHUM U COJIEH B BOJIE»

Tabmuupl gemonctpanuonHas "CtpoeHue BemecTa'

TaOnuip! feMoHcTpanroHHas "Xumudeckue peakuun"

KapTel-uHCTpYKIMHK 171 MPAKTUYECKUX 3aHATUH 110 XuMuHu 8-11kiaccoB

Ta6muie! "'Buabl XuMuueckux cBs3ei"

Tabmuup! "IIporieccel OKUCICHUSI-BOCCTAHOBIICHUS "

MeTtoaudeckoe pykoBoacTBO (Mcmonp3oBaHue yaeOHOTO 000PY/I0BAHHS HA TPAKTHICCKUX PabOTax)

OBOPYJIOBAHME JIJI51 TIPOBEJIEHUSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPALIUI

CrnupToBKa 1abopaTopHast JuTas

[IITaTuB 1a00PaTOPHBIA XUMUYECKUN

Jlocka aJi CyIIKU MOCY/ bl

[TnuTka snexTpudeckas JjadbopaTopHas

KommiekT MmepHO# ocy bl

[Tpubop /TSt ONBITOB IO XUMHH C DJICKTPUICCKIM TOKOM
Anmnapat aJisi npoBeAeHU XuMruieckux peakuuii AITXP
[Tpubop 1t UITIOCTPAIIUU 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEaKITHit
I'oprouee cyxoe

Jlokka Ji1st C)KUTaHMS BEILIECTB

Habop stukerok camoxeromuxcs (Ja00paTopHBbIif)
[Tpubop st MITIOCTpAIUU 3aKOHA COXPAHEHHS MacChl BEIIECTBA
ITpobupxka 14*120

[Tpobupka 16*150 xumuyeckas

HaGop Ne 1B "Kucnotsr"

Ha6op Ne 3BC "lllenoun"

Konnexkuus "llkana tBéproctu"

Ha6op Ne 9BC "O6pa3oBanre HEOpraHUUECKUX BEIIecTB"
Ha6op Ne 11C "Conu a5 7eMOHCTpAIUK OTBITOB"
Ha6op Ne 22BC "Unaukatopsr”

MynbTUMEAUINHBINA IIPOEKTOP.
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