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IHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMma 1o Xumuu i1 o0ydaromuxcs 8 - 9 kjacca cocrtaBiieHa Ha ocHOBe TpeGoBaHuUiA K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOIO OOIIEro
o0pa3zoBaHusl, C YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSIEMBIX TpEeOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBJICHHBIX B Y HUBEPCATHHOM KOIU(PHUKATOPE IO XMMHUH, a TAK)Ke Ha OCHOBE [IpuMepHOii porpaMMel
BOCIUTaHMsI 00y4aroIMXCsl IPH MOJy4YEHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanuy, pealu3yoluX OCHOBHbIE 0011e00pa3zoBarenbHble porpamMmmsl (yTB. Pemmennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOI'OM 3HaY€HHEM XUMHUYECKOW HayKU B IIO3HAHUM 3aKOHOB IPHPOJIbl, B PA3BUTUH ITPOU3BOAUTEIIBHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
4eJI0BEYECKOI0 CYIIECTBOBAHUS, 33/1aJ1a HOBOE BUACHUE MUPA, CTaJla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /ISt
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIOINH
BELIECTB B IPUPO/JIC; COBPEMEHHAsI XMUMUS HAllpaBJieHa HA pellleHue II00albHbIX MPO0IEM YCTOHYUBOTO
pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOM, SHEPIreTHUECKOM, MUILIEBOI U SKOJIOrMYecKoil 0e30macHOCTH, IpobiieM
3/IpaBOOXpaHEHHUS.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HICCTBa CYIICCTBCHHO IMOBBICUJIACH 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 XUMUUYECKNE 3HaHUSI HEOOXOUMBI JJI IPHUOOpEeTeHUsI O0IIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU OOIIECTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO U 3/10pPOBBIO
JPYTUX, K OKpYy’Karollel IpupoIHOH cperie, A1 TPaMOTHOTO MOBEEHUS IPU UCTIOJIb30BaHUH PA3IUYHbIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOILIEHUIO K CHUCTEME O0IIEro
XMUMHYeCKOoro oopazoBanus. [03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peasiu3yeT NpUcylre ooemy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOSTEIbHON yueOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN J1eATETFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIIICHUS,
3aKJIaJIbIBa€T OCHOBBI 1IEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS 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 3KOJIOTUYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc XxuMuu 0CHOBHO# HMIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIMMUCS OCHOB HEOPTaHUYECKOM
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 MOHATHN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YU€HHUs KaK OCHOBBI BCET'O eCTeCTBO3HaHMs, ypoBHs [lepuoanueckoro 3akona J[. M. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE IMITUPUICCKU TIOTYICHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranuzanus coepkKaHus Kypca clocoO0CTBYeT PeACTaBICHNUI0 XMMUYECKOH COCTaBIISIOIIEH
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 Takke 3aMETUTB, YTO OCBOEHHUE COACPKAHMS Kypca IIPOMCXOIUT C IPUBJICYEHUEM 3HAHUHN U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nanpapiennio nepBoCTeNEHHON 3HAYMMOCTH MPU Pean3allii 00pa30BaTeIbHBIX (PYHKIIUN TTpeaAMETa
«XUMHUS» TPATUITMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HayKH KaK 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHI. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEaKIUi, a TaKKe B (GOPMUPOBAHUH U PA3BUTUN YMEHUHN U CIIOCOOOB JIESITEILHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHbI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOJIKATH CBOE 00pa3oBaHMe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

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

- popMUpOBaHUE UHTEIUICKTYAIBHO Pa3BUTOM TMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENTLHOMY TIPUHSATUIO PEIICHUN, CIOCOOHOM aIlanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSIM
KU3HU;

- HaIIpaBJICHHOCTh O0YYEeHHs Ha CUCTEMaTHYeCKOe MPUOOIICHUE yUaluXCcs K CaMOCTOSITEIbHON



MO3HABATEIBHOM ESTETLHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOLTMM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

- obecnieueHme yCcIOBUM, CIIOCOOCTBYIOIINX MPHOOPETEHUIO 00yUaIOIIMMUCS OMBITa pa3HOOOpa3HOM
IEATeIHOCTH, TIO3HAHUS U CAMOITO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHINH ), IMEIOIINX
YHUBEpCAJIbHOE 3HAYCHHUE ISl PA3INYHBIX BUOB ESTEIBHOCTH;

- (hopMHupOBaHE YMEHUI OOBSICHATD U OLICHUBATDH SBJICHUS OKPYKAIOIIETO MUPA HA OCHOBAaHUHU 3HAHUH 1
OTIBITA, TIOJTYYEHHBIX MTPH U3YUYECHUH XUMHU;

- hopmupoBanme y 00ydaronuxcsi ryMaHUCTUYECKHX OTHOIICHUN, TOHMMAaHUS IICHHOCTH XUMHUYECKUX
3HAHMU JUTs BRIPAOOTKHU SKOJIOTHYECKH IeJIECO00pa3HOro MOBEACHUS B OBITY M TPYJOBOH AEATEILHOCTH B
EeISIX COXPAHEHHsSI CBOETO 3/I0POBbS M OKPYXKAOIIEeH MPUPOIHON CPE/IbI;

- pa3BUTHE MOTUBAINU K 00YyYCHHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO HAa OCHOBE
YCBOGHHSI 00IIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS U HAPABIEHHOCTH
JanbHeHIero ooy4eHus.

MECTO YYEBHOTI'O IIPEJIMETA «XUMUS» B YHEBHOM IIJIAHE:

B cootBerctBun ¢ ®I'OC OO xumust IBIIsIeTCs: 00s3aTeIBHBIM ITPEIMETOM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpaszoBanwus. [laHHas mporpaMma TpeayCMaTpPUBACT U3YyICHHE XUMHUHU Ha 0a30BOM YpOBHE.

Kuacent KonunuyecTBO 4acos B KoaunuyecTBo yueOHbBIX Bcero yacoB 3a y4eOHbIi
HeJleJI10 Hejellb roj
8 2 34 68
9 2 34 68




COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 kaacc:

Pa3zoen 1. Ilepeonauanvnvie xumuueckue nOHAMUA:

Tema 1. XuMHs — Ba)kHasi 00J1aCTh €CTECTBO3HAHUS H NPAKTHYECKO 1eATeJIbHOCTH YeJI0BeKA

[Tpeamer xumuu. Posib XUMUU B )KU3HU YesloBeKa. XUMUS B CUCTEME HayK. MeTo/ibl T03HaHUsI B XUMUHU.
Tena u BemecTa. PU3nMUECcKUe CBONCTBA BEIIECTB. ATperaTHOe COCTOSIHME BelecTB. YuCThIe BelecTa u
cmecu. CriocoOsl pazzenenus cmecell. dusndeckue u xumuueckue sipieHus. [Ipusnaku u ycnosus
IPOTEKAHUS XUMUYECKUX PEAKIIUH.

3HAKOMCTBO C MPpaBUIaMH 0€30IaCHOCTH M MPUEMaMK pabOThl B XUMUYECKOH JIa00paTOpUH.
JlemoHCcTpanun

1.JTaGopaTopHoe 060pyaOBaHUE.

2.PaznuuHbie BUIBI XUMHYECKOH TTOCY/IbI.

3.00pa31ipl BEmecTs.

4.Crioco0bl pa3aenenus cmeceit (punbTpoBaHKe, BRITAPUBAHUE, TUCTUILIAINSA, XpoMaTorpadus).
JlaGopaTopHBIC U MPAKTHYECKUE PaOOThHI

JlabopaTopHble ONBITHI:

Onucanue Gpu3nuecKkux CBOWCTB BellecTB. Paznenenue cMecH ¢ MOMOLIbIO0 MarHUTA.
IIpakTH4eckue padboTsbI:

Ne 1. IIpaBuna paGoTsl B 1a00paTOpuu U NMPUEMBI 0OpaIlieHHs ¢ 1a00paTOPHBIM 000PYJOBAHUEM.
Ne 2. Paznienenue cmeceii (Ha mpuMepe OUMCTKH TOBApEHHOMN COJIN)

Tema 2. BemecTBa 1 XUMHYECKHE PeaKIMH

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIEMEHTHI. 3HAaKU (CHMBOJIbI) XUMUYECKUX 37eMeHTOB. IIpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

XyUMH4YecKas (bopMlea. BaneHTHOCTE aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BCIICCTB. OtHocutenbHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIIpHas Macca. MaccoBas noas
XHMHYECKOI0 dJIEMCHTA B coeAuHEHNN. OU3NIYCCKUE Y XUMHISCKHE SABJICHUS. XMMHYCCKAs pcaKknus.
HpI/I3HaKI/I " YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ. XHUMUYECKHUE YpaBHCHUA.

Tunbl XUMHUECKUX peakUuil (COeUHEHMs], pa3I0kKeHHs, 3aMellleHusl, OOMeHa). 3aKOH COXPaHEHHsI MaCChI
BemiecTB. M. B. JIoMOHOCOB — y4€HbIN SHIIMKIIONIEIUCT.

JdemoncTpanuu

1. ®usuueckue sBICHU (pacTUpPaHHE caxapa B CTYIKE, KUIIEHUE U KOHICHCAIUs BOJABI U T. ]1.).

2. Xumuueckue sBJIeHHs (TOPEHHe CBEUYH, pa3NIoKEHUE caxapa, B3aMMOJCHCTBHE CEPHON KUCIIOTHI C
xJjopuaomM Oapusi, paznoxenue ruapokcuna meau(ll), B3anmoenicTBre xenesa ¢ cepou,
B3aMMOJIeiicTBHE kKene3a ¢ pactBopoM conu meau(Il)).

3. OmbIT, WUTFOCTPUPYIONIUH 3aKOH COXPAHEHUS MACCHI.



JlaGopaTopHbIe ONBITHI:

1. Tlpumeps! puzndecKux sIBICHUH (TUIaBJIEHUE BOCKA, TASTHUE JIHJIA)
2. Tlpumepbl XUMUYECKUX SBJICHUH (TIPOKATMBAaHUE METHOW MTPOBOJIOKH, B3aUMOJICHCTBUE MEJIa ¢
KHCIJIOTOM). Mozenu aToMOB ¥ MOJIEKYJI.

Beruncienus
— OTHOCHUTEIIbHON MOJICKYJIIPHON MacChl BEIIIECTB;

— MacCOBOM J0JIM XMMUYECKOT0 3JIEMEHTA 110 (OpPMYJie COSAMHEHUS

Pazoen 2. Baxcueituue npedcmagumenu Heop2aHU4eCKUxX 6euiecme

Tema 3. Bo3zayx. Kucaopoxa. I[Tousitue 00 oxkcuaax

Boznyx — cmech razos. Coctas Bo3ayxa. Kucinopos — 3i1eMeHT U mpoctoe BemecTBo. O30H —
aioTpornHas Moaudukaius kucinopoaa. Haxoxaenue kucinopoaa B mpupoe, Guznieckue 1 XuMu4ecKue
CBOMCTBA (peaKIK OKUCIICHHS, TOPEHHUE). Y CIIOBUSI BOBHUKHOBEHUS U MpeKkpaiienus ropenus. [lonstue o6
OKCHJIaX.

Crioco0bI mosTydeH s KHCIOpOAa B 1a0opaTopuu M MpoMbIuIeHHOCTH. [IpuMeHenne kuciopona.
Kpyrosopot kucioposaa B Ipupoze.

TennoBoii 3¢ (hekT XUMUIECKOH peakIiy, OHATHE O TEPMOXUMHYECKOM YPaBHEHHH, K30~ U
SHJAOTEPMUYECKHUX PEAKLIUAX.

Tomnugo (HedTh, yroiab U MeTaH). 3arpsi3HEHUE BO3/1yXa, CIIOCOObI €ro NPeJOTBpAILeHHs. Y CUIICHHUE
NapHUKOBOTO P QeKTa, pa3pylnIeHre 030HOBOTO CIIOS.

JlemoHCTpanumn

e BsaumoneiictBue docdopa, cepbl U xee3a ¢ KUCIOPOIOoM (BO3MOKHO HCIIOIb30BAHHE
BHJICOOTIHITOB).
Omnpenenenue conepkaHnus KUCIOPOAA B BO3yXE.
OMBITHI, IEMOHCTPUPYIONTUE YCITOBUSI BOSHUKHOBEHHS U MPEKPAIEHUS TOPEHUS.

JlaGopaTopHbIii ONIBIT:

O3znakomMieHre ¢ 00pa3liaMu OKCHJIOB.

IIpakTuyeckas padora:

Ne 3. [Tonyuenue u cobupanue KMUCIOPO/ia, U3YIeHUE €r0 CBOMCTB.

Boruunciaenust

— MOJIEKYJISIPHOM Macchl KUCIOPO/1a M 030HA HA OCHOBAHUM aTOMHOW MacChl XUMUYECKOTO dJIeMEHTa

Tema 4. Bogopoa. IToHsiTHe 0 KHCJI0TAX M COJIAX

Bonopon — anemMeHT u npoctoe BemiecTBo. Haxoxaenue B npupoje, Gpu3nieckue U XMMUYeCKUue CBOWCTBA
(Ha mpuUMepe B3aUMOJICUCTBUS C HEMETAINIAMHA U OKCHJIaMH METAJIJIOB), MPUMEHEHHE, CITOCOOBI TIOTyUCHHUS.
[TousaTtue o KMUCIOTaX MU COMIIX.

JdemoncTpanuu

1. Tlomydenwue, coOMpaHue U paclio3HaBaHUE BOJAOPO/IA.
2. Topenue Bogopona.
3. BzaumopeiictBue Bogoposaa ¢ okcuaoM meau(Il).



JlaGopaTopHbIii ONIBIT:

B3aumopeincTBue KUCIOT ¢ METAJIAMH.

IIpakTHyeckas padora:

Ne 4., TTonyuenue u coOupanue BOAOpO/Ia, U3yUYE€HHE €ro CBOKCTB.

Borumcienus

— MOJIEKYJISIPHOM MacChl BEIIECTBA HA OCHOBAaHUU aTOMHOM MacChl XUMUYECKUX DJIEMEHTOB

Tema 5. KoanyecTBeHHbIE OTHOINCHNUS B XUMUH

KonuyectBo BemectBa. Monbs. MossipHas macca. 3akoH ABoraapo. MossipHbIil 00bEM ra3oB. Pacuérsl o
XUMHUYECKUM YPABHEHUSIM.

JdemoncTpanus

OO0pa31ibl BEMIECTB KOJIMYECTBOM | MOJIb.

Borunciaenns

— 00bEMma, KOJIMUECTBA BEILIECTBA ra3a 1o €ro U3BECTHOMY KOJIMYECTBY BEUIECTBA U 00BEMY;
—  00BEMOB ra30B MO YPABHEHUIO PEAKIIMHM Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIIEHUN Tra30B

Tema 6. Boga. PacTtBopbl. IlonsiTue 00 0CHOBAHUSAX

dusnueckre CBOMCTBA BOABI. AHAIN3 U CHHTE3 — METO/Ibl H3YUYE€HUsI COCTaBa BOJIb. XUMUYECKHUE CBOMCTBA
BOJIbI (PEaKIIUK ¢ METaUIaMH, OKCHIaMH METaJIOB U HeMeTauioB). CoctaB ocHoBaHui. [TonsTHE 00
nHAMKatopax. Bona kak pactBoputesnb. PacTBopel. PacTtBopuMocTs BeliecTB B Bojie. HachiieHHbie 1
HEHACBIIIEHHBIE pacTBOPBL. MaccoBas 10115 BellleCTBa B pacTBope. PoJib pacTBOPOB B IIPUPOJAE U B KU3HU
yesnoBeka. KpyroBopot Bobl B mpupoie. 3arpsi3sHeHUE NpUPOAHBIX BoA. OXxpaHa U OYMCTKA PUPOJHBIX BOJ.

JdemMoHcTpauuu

e DIIEKTPOJIU3 BOJBI; CHHTE3 BOJIbI; B3auMoielicTBre BobI ¢ MeTaiamu (Na, Ca) (BO3MOXKHO
UCIIONIb30BaHNE BUICOMATEPUATIOB).

e PacTBOpeHHE BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO.

e lccienoBanue pacTBOPOB KUCIOT M HIEJNIOYEH C MOMOIIBIO WHIUKATOPOB.

IIpakTnyeckas padora:

Ne 5. IlpuroroBneHue pacTBOPOB ¢ ONPEACIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BEILIECTBA.
Beruuciaenus

— C UCIIOJIB30BAHUEM IIOHATHUS «MACCOBasi 1071 BELIECTBA B paCTBOPE»

Tema 7. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTHHEHUI

Krnaccudukanus Heoprannueckux coeguHeHnid. OKCHUIbL: cOCTaB, KilaccuuKanus (OCHOBHbIE, KUCIIOTHBIE,
amQoTepHbIe, Hecoe00pa3yroIIre), HOMEHKIIaTypa (MexX1yHapoHas u TpuBuaibHas). [lonyyenue u
XMMHUYECKHE CBOWCTBA KHUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB.

OcHoBaHus: cocTaB, Kilaccu(uKalys, HOMEHKIAaTypa (MeXIyHapoIHasi U TpUBHAJIbHAs), pusnueckue u
XUMHUYECKHE CBOICTBA, CIIOCOOBI osyueHus. Kuciorel: coctas, kiiaccupuKkanus, HOMEHKIATypa,
¢bu3nyecKkrue 1 XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYYEeHHUS.

Psin akTUBHOCTH METAIJIOB.



Conu (cpenHue): HOMEHKIIATypa, CIOCOObI OyYEeHHsI, B3aUMOIEHCTBUE COJIEH ¢ MeTallaMu, KUCIOTaMH,
niesouaMu 1 cossiMu. ['eHeTnueckas cBsA3b MEXKIY KJlacCaMl HEOPraHUYECKUX COCTUHEHUI.

JdemoHcTpauuu

1. OGpa3ibpl HEOPraHUYECKUX BEILECTB PA3JINYHBIX KJIACCOB.

2. BzaumopeiicTBue pacTBopa cepHOi KUCIOTHI ¢ okcuoM Meau(1l).
3. Peakuus HeWTpamu3aium.

4. BplTecHEHHE OHOTO MeTaJlIa JPYTUM U3 pacTBOpPaA COJIH.

JlabopaTopHbIe ONBITHI:

e BsaumoaeiicTBrue KUCIOT ¢ MeTajiaMu. [loirydeHne HepacTBOPUMBIX OCHOBaHU. B3anmopaencreue
HEPaCTBOPHUMBIX OCHOBAHMI C KUCIIOTAMH.
e Paznoxenue runpoxkcuaa meau(ll) npu narpeBanum.

IIpakTnyeckas padora:
Ne 6. Pemrenne skcnepuMeHTANIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COETUHEHUI.
Bouruuciaenust

— 110 YPAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

Pa3zoen 3. Ilepuoouueckuii 3axon u Ilepuoouueckana cucmema xumuueckux snemenmos /. H.
Menoeneesa. Cmpoenue amomos. Xumuueckan c6a3v. OKuciumenbHo-60CCMan08umenbHvle peaKyuu.

Tema 8. Ilepuoanueckuii 3axod " [lepuoanyeckas cucreMa XuMuueckux dJiementos /1. U.
Menaeaeesa. CTpoeHHe aToMa

[lepBbie NOMBITKY KIACCH(PUKAIUU XUMUYECKUX IeMEHTOB. [[oHATHE O TpyHIax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEIbHBIE METaILIbl, TAJIOT€HbI, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT
am@oTepHble OKCUABI U ruApokcubl. [lepuoanueckuii 3akoH u lleproanueckas cucteMa XUuMHUYECKUX
anemenToB J[. 1. MenaeneeBa. [lepronsl, rpynnsl, moarpynmnsl. PU3H4ecKui CMBICI ITOPSAIKOBOIO HOMEPA
3JIEMEHTa, HOMEPOB nepuoza u rpynmnsl. CTpoeHue aromoB. CocTaB aTOMHBIX aep. M30Tomnbl. DIIeKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000J104€K aTOMOB TepBbIX 20 XxuMuueckux 31eMeHToB [lepuoanueckoii cucremsr /1.
N. Menneneesa. XapakTepyuCTUKa XUMUYECKOTO HJIEMEHTA I10 €ro MOJI0KEeHUIO B [leprnoanueckon cucreme
J1. 1. Menneneesa. 3nauenue [lepuoanueckoro 3akona u [lepuoguyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. J[. . MenzaeneeB — yd€HBIN, Mearor U rpakJaHuH.

JdemoHcTpauuu

1. Kopotkonepuoanas u JimuHHOonepruoanas popmsl [leproanueckoil cucTeMbl XUMUYECKUX IEMEHTOB
. . Menneneena.
2. O3HakoMJICHHE C 00pa3IaMHi METAJJIOB H HEMETAJLIOB.

JlabopaTopHbIii ONBIT:
B3aumopeiicTBue ruipokcuaa IUHKA ¢ PACTBOPAMHU KHUCIIOT U IIEJI0uen

Tema 9. Xumuueckas cBfi3b. OKHCJIUTEILHO-BOCCTAHOBUTEILHLIE PeAKIMHT

Crenenb okucienus. OkucnureabHo-BoccTaHoBUTENbHBIE peakinu (OBP). Ilponeccs! okucnenus u
BOCCTaHOBJICHMS. OKUCIIUTENHN U BOCCTAHOBUTEIH.

JdemMoHcTpanuu

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pPEaKMu: TOPECHUC, pCAKINH PA3JTI0KEHUA, COCTUHCHU A



9 kJjacc:
Pa3zoen 1. Bewyecmeo u xumuueckue peakyuu

IloBTOpEHHE M YIJay0JeHHE 3HAHUII 0OCHOBHBIX pa3iesioB Kypca 8 Kjacca

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrteMa xumuieckux 3iaeMeHToB. Jl. 1. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KAJIUS,
KaJIBLIUS U UX COCMHEHUIN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B MIEPUOJANUECKON CUCTEME U
CTpOoeHHEM UX aToMOB. Kitaccuukanusi 1 HOMEHKJIATypa HEOPTaHMUECKUX BEIIECTB (MEXKTyHAPOIHAS U
TpUBHAJIbHAS ). XMMHUUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMUHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHMH, UX TeHETHYECKas CBA3b HEOpraHWYeCcKux BemecTB. CTpoeHue BEleCTBA: BUIbl XUMUYECKOM
CBSI3U U TUIBI KPUCTAJUTMYECKUX PEUIETOK. 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHS.

JdeMoHcTpanuu
1.Mopenu KpUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB.

2.Kopotkomnepuoanas u JyimHHONIeproaHas popmsl [leproanueckoii cucTeMbl XUMUYeckux snementos 1. U.
Meunpgeneena

Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX PeaKImii

Knaccugukaiius XuMHUYECKUX PEaKIUi TI0 pa3IMUHbIM PU3HAKAM (10 YUCITy U COCTaBY YYaCTBYIOUIMX B
pEaKIuy BEMIeCTB, IO TEIUIOBOMY 3 (EKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHSI XUMHUYECKUX YJICMECHTOB,
0 0OpPaTUMOCTH, 110 YYACTHIO KaTaIN3aTopa). DK30- U YHJAOTEPMHUUECKUE PEAKIINU, TEPMOXUMHUUECKUE
YpaBHCHUA. Iloustue o CKOpPOCTH XUMHUYECKOU PCaKIuu. ITongaTue 0 rOMOreHHEIX U TCTCPOTCHHBIX
pCaKknuAix. ITonsarue 00 O6paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsarne 0 XUMHYECKOM
PaBHOBCCHU. q)aKTopI)I, BJIMAIOIIMEC HA CKOPOCTH XUMHUYECKOU PCaKMu U IMOJIOKCHHUEC XUMHUYCCKOI'O
paBHOBecHsl. OKUCITUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIMH (3JICKTPOHHBIN OaJlaHC OKUCIIUTEIBHO-
BOCCTAHOBUTEJILHOM PEAKIIHH).

JdeMoHcTpanuu

1.3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakK OT Pa3InYHbIX (PaKTOPOB.
2.Bo3zeiicTBue Kataau3aTopa Ha CKOPOCTb XMMUYECKOH peaKIuHy.
3.IIpumepbl HEOOPAaTUMBIX U OOPATUMBIX PEAKITHIA.

4.CMmelieHre paBHOBECHS XUMUYECKON PEAKIIUHU.

Boeruucienus

— KOJIMYECTBA BEUIECTBa, 00bEMA M MAacChl pEareHTOB WM MTPOIYKTOB [0 YPABHEHUSIM XUMHUYECKUX
peakuui

Tema 2. 3HeKTDOJII/[TI/[‘{eCKaH aucconmanus. XuMMYeCKHe PeaKIMU B PACTBOPaXx

Teopus 37IEKTPOIUTUUECKON JUCCOIMAIUU. DIEKTPOJIUTHI U HEAJIEKTPOIUThI. KaTHuOHbI, aHMOHBI. MeXaHu3Mm
aucconranv BEIECTB C pa3jIMYHbIMU BUAAMU XUMHYEeCKOH cBsA3HU. CTeneHb JUuccoruanumn. CunbHBIE U
cima0ble 2JIeKTPOIUTHL. Peakimn noHHOTO 0OMeHa, YCIIOBUS UX MpoTeKaHus. MlIoHHbIe ypaBHEHUST PEaKIIUA.
XUMHYECKUE CBOMCTBA KUCIIOT, OCHOBAHHI U COJIEH B CBETE MPEICTABICHUHA 00 3JIEKTPOTUTHIECKOM
mucconunanuu. Cpena pactsopa. [lorarue o runponmse coneil. KauecTBeHHbIE peakliMi Ha KATUHOHBI U
AHHUOHBI.

JdeMoHcTpanun

1. Dnektpuyeckas MPOBOJIUMOCTb PACTBOPOB BEIIECTB;

2. JIBmKeHUE MOHOB B DJIEKTPHUUECKOM TIOJIE.

3. OmbIThL, WLTIOCTPUPYIOIINE MTPU3HAKK IPOTEKAHUS peaKIHii HIOHHOTO 0OMeHa. OTbITHI 1O
OTIpEICTICHUIO CPEBI B PACTBOPAX COJICH (XJIOpHAA HATPpHs, KapOoHATa HATPHS, XJIOPHUIA [IMHKA).



JlaGopaTopHbIii ONBIT:

Peakiiun nOHHOTO OOMEHa B pacTBOpax 3J1eKTpoauToB: cynbdara meau(Il) u ménoun, kapOoHara HaTpus U
COJISTHOM KHMCJIOTBI, PEaKIMsl HEUTpATM3alud MEXIY TUIPOKCUIOM KAl U CONSTHOM KUCIOTOM.

IIpakTuyeckasi pabora:

No 1. Pelrenue s3KkcriepuMEHTAIbHBIX 3a/1a4 110 TEME.
Borunciaenus

— 10 YPaBHEHUSM XUMUYECKUX PEaKIIUi

Pa3zoen 2. Hememannel u ux coeounenus

Tema 3. O0mass XapaKTepUCTHKA XUMHYEcKuX 3JeMeHTOB VIIA-rpynnel. I'ajnorennl.

OO0mas xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOCHHSI ATOMOB 3TUX JJIEMEHTOB, XapaKTEPHBIC JIJIsl HUX
crenienn okucienus. CTpoeHne U GU3NYECKUE CBOMCTBA MTPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHUUYECKUE
CBOICTBa Ha MpUMepe Xjiopa (B3aUMOJICHCTBUE C METalllaMi, HEMETaJIaMH, I1eJI0o4aMu). XJI0POBOJOPO/I.
ComnsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHUe, MpuMeHeHue. KauecTBeHHbIe peakiiuy Ha rajJoreHu -
noHBL. J[eficTBUE XJI0pa U XJIOPOBOAOPOa Ha OpraHU3M YelloBeKa. BaxkHeliue XIopuabl U UX HaXO0XKJIECHUE
B IIPUPOJIE.

JdeMoHcTpanuu

e Bujeomarepuainbl: TaJOreHbl U UX COCIMHCHUSI.
e  OOpa31sl XJIOPUIOB.

JlaGopaTopHbIii ONBIT:

Pacnio3naBanue XJ0puaA-HOHOB.

IIpakTnyeckas padora:

Ne 2. Tlonmyuenue constHOW KMCIIOTHI, U3y4eHHE €€ CBOMCTB.

Boeruucienus

— [0 YpaBHEHUSIM XUMUYECKUX peak- LM, eClIi OJUH U3 PEareHTOB JIaH B U30BITKE;

— 00BEMOB ra30B M0 YPABHEHHIO PEAKIIUU Ha OCHOBE 3aKOHAa 00ObEMHBIX OTHOIIICHUH Ta30B

Tema 4. O01Iag XapaKTePUCTHKA XUMHUYECKHUX 2JeMeHTOB VIA-rpynnbl. Cepa v €€ coenHeHus

O6mr1as xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE JJI1 HUX cTeneHu okuciaeHus. CTpoeHue U (pu3nyeckrue CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOPO/A U cepbl. AJUIOTPOIIHBIE MOJU(PHKAIIMY KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBosiopoJi, cTpoeHHe, GU3NIecKrue 1 XUMUUYeckre cBoicTBa. OKCHU/IBI Cephl KaK MPeICTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHast KMCI0Ta, (pU3nyecKre 1 XUMHUYeCKre CBOMCTBA (00IIMe KaK MpeacTaBUTeNs
KJ1acca KUCJIOT U crienu(puieckre), IpuMeHeHne. XMMUYECKHe PeaKlnu, JISKaIIle B OCHOBE
MPOMBIIIJIEHHOTO CIIO0C00a MOTYyYeHHsI CEPHOM KUCIOTHI. ANIaparsl U MPOTEKAIOIINE B HUX MPOIecCH (Ha
IpUMepe MPOU3BOCTBA CEpHON KUCTIOThI). CoM CepHOM KUCIOThI, KAUECTBEHHAs peaklysl Ha Cyab(paT-HOH.
HaxoxeHue cepel 1 €€ coelMHEHUH B TPUPOJe. XUMMUYECKOE 3arPSI3HEHUE OKPYKAKOIIEH CpeIbl
COEIMHEHUSIMH Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE BO3AyXa U BOJOEMOB), CIIOCOOBI €To
MIPEAOTBPALICHUS.

JdemMoHcTpanuu

o Komnekiuu (BugeoMarepHasl): cepa u €€ COeAMHEHHUS.
e OOyrauBaHue caxapa MoJ JeiicCTBUEeM KOHLIEHTPUPOBAHHOMN CEPHOI KHCIIOTHI.



JlaGopaTopHble ONBITHI:

Obnapyxenue cynbdaT-nHoHOB. B3anMoaelicTBre pa306aBiIeHHON CEPHON KUCIOTHI C IIUHKOM.
Bouruuciienus

— [0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii;

— MacCOBOH J0JIM BbIX0J1a IPOAYKTA PEAKIIMU

Tema 5. O01masg XapaKTePUCTHKA XUHMHYECKHX 2J1eMeHTOB VA-rpynnel. A30t, hocdop un ux
COE/ITMHEH U

O61as xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIE JI1 HUX CTENEHU OKUCIEHUS. A30T, paclipoCTpaHEHUE B IPUPoOJIe, PU3UUECKUE U XUMUYECKHE
coiicTBa. Kpyrosopot azora B npupojie. AMMHAK, ero Gu3ndeckue 1 XMMHUYECKHe CBOMCTBA, MOJyYeHUEe U
npuMeHeHne. Comm aMMOHUS, UX (PU3UYECKUE U XMMUYECKHE CBOWCTBA, MpuMeHeHrne. KauecTBeHHast
peaxius Ha HOHbI aMMOHHMS. A30THasl KUCTIOTa, e€ (pU3NUecKre U XMMHYECKHUe CBOMCTBA (00IIHe KaK
IIpeICTaBUTEINS Kilacca KUCIOT U crienrduueckue). Mcrnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAUeCTBE
MUHEPAIBHBIX YI0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIlel Cpebl COEIMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXAM, 3arpsI3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB).

docdop, ammorponHbie Moaudukanuu dpochopa, pusnueckue u xumudeckue cBoiicta. Okenn Gocdopa(V)
u pochopHas KucIoTa, pU3MIecCKrue U XUMUIECKHE CBOMCTBA, oTy4YeHne. KauecTBeHHas peakuus Ha
docdar-nonsl. McnonszoBanue GpochaToB B kKauecTBe MUHEPAIBLHBIX YI0OpEHHIA. 3arpsisHEHNE TPUPOIHBIX
BO0EMOB (ocharamu.

JdeMoHcTpamun

o Komrekmuu: ¢ochop 1 ux coenuHEHUS.
e BsaumojeiicTBHE KOHIIEHTPUPOBAHHOMN a30THOM KHUCIOTBI C MEJIBIO.

JlaGopaTopHble ONBITHI:

1. B3anmopeiicTre coneil aMMOHMS C IETOYBIO.

2. O3znakomieHue ¢ o0pa3iamMu a30THBIX U (OCHOPHBIX YAOOPEHU.
IIpakTnyeckas padora:

Ne 3. Tlomyuenue ammuaxa, U3y4eHHe €ro CBOICTB.

Boruucienus

— IO YPaBHCHUSAM XUMHUYCCKUX peaKI_II/Iﬁ

Tema 6. O01IaAT XaPAKTEPUCTHKA XUMHYECKUX 2J1eMeHTOB IVA-rpvinel. Yriaepoa U KpeMHUHA ¥ UX
coe/IMHEHUs

Yrnepos, auioTponHbie MOIU(UKAIINK, PACTIPOCTPAHEHHE B MIPUPOE, (GHU3HUECKHUE U XUMUYECKUE CBOWCTBA.
Ancop6uus. KpyroBopot yriepona B mpupojae. OKCuabl yraepoja, X pu3ndeckne 1 XUMHIECKHE CBOMCTRA,
nux )IGﬁCTBI/IG Ha JXUBBIC OPraHU3MBbl, ITIOJTYUYCHUC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6J’IeMI)I, CBA3aHHBIC C
okcuaoMm yriepoaa(lV); runoresa riiodabHOTO MOTEMJICHUS KITMMaTa; MapHUKOBBIN dh(PexT. YrompHas
KHCJIOTa U €€ COJIN, UX (1)1/I3quc1<1/1e U XUMHWYCCKHUEC CBOﬁCTBa, MOJIYYCHUEC U IPUMECHCHHUC. KauectBennas
pCaKkug Ha Kap6OHaT-I/IOHBI. Hcnonb3oBanue Kap60HaTOB B 6I)ITy, MCIUIHUHE, TPOMBIINIJICHHOCTH, CEJIbCKOM
xo3siictBe. [lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSNUHEHUSAX Yriepoa:
0COOCHHOCTH cOCTaBa 1 cTpoeHus. [loHATHe 0 OMOTOTHYECKH BaKHBIX BEUIECTBAX: KUPAX, OEIKax,
yriaeBojiax. MaTepuaibHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAHUUECKUX COSTMHECHUN.



Kpemuuii, ero pusuveckre u XUMUIECKHE CBOHCTBA, ITOYICHHE U IIPUMEHEHHUE B SJICKTPOHHUKE.
Coenunenus kpemaus B mpupoze. Obmue npeacrabienus 00 okcuae kpemMuusa(IV) u kpeMHUEBOH KHUCTOTE.
CunuKaTel, UX UCIMIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH. BakHelIne cCTpouTeIbHbIC
MaTepuaibl: KepaMuKa, CTEKIJIO, IIEMEHT, OETOH, Jkene300eToH. [IpobiieMbl 6€301macHOr0 UCIIOIb30BAHUS
CTPOMUTENLHBIX MAaTEPUAJIOB B MIOBCEAHEBHON KHU3HU.

JdemoHcTpauuu

e Mozenu KpUCTAUTMYECKUX PEHIETOK amMasa, rpadura, MOJIEKyIbl (ysuiepeHa.

e AncopOuus pacTBOPEHHBIX BEIIECTB aKTUBHPOBAaHHBIM yriiéM. [IpotuBoras. Buaeomarepuais:
CHJIMKATHAsI IPOMBIILJICHHOCTb.

e Mojenu MOJIEKyJl OpraHMYECKUX BEIIECTB.

JlaGopaTopHbIii ONBIT:

KauecTBeHHast peakiys Ha KapOOHAT-HOH

I[IpakTuyeckue padboTbI:

Ne 4. Tlomyuenue yriekucioro raza. KauecTBeHHas peakuus Ha KapOOHAT-HOH.
Ne 5. Pemenune skcniepMMeHTaNIbHBIX 3a/1a4 110 Teme «HemeTtaisy.
Beruncienus

— I10 YPAaBHEHUSIM XMMHUYECKUX PEAKIMI, €CJIM OJMH U3 PEAreHTOB JaH B BUJIE BOAHOTO PacTBOpa €
U3BECTHOU MacCOBOM JOJIEH.

Pa3zoen 3. Memannwt u ux coeounenus

Tema 7. O01HE CBOWCTBA METAJAJI0B

OO1w1ast xapaKTepUCTHKA XUMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX MOJIOKEHUS B
Ileproauueckoii cucteMe xumMuueckux aeMeHToB [I. 1. Menneneesa u crpoenus aromos. CTpoeHune
MeTaJlJI0B. MeTamnueckasi CBsI3b U METAJUIMYECKAsk KPUCTAJUINYECKas pelIETKa. DIIEKTPOXUMUYECKUH P
HanpspkeHui MetamioB. @U3nuecKkue U XMMUYecKre CBOWCTBa MeTaisIoB. OO1IHe criocoObl MOTydeHUs
MeTauioB. [IoHSATHE 0 KOPPO3UK METANIOB U OCHOBHBIE CITOCOOBI 3alIUTHI OT Koppo3uu. CriiaBsl (cTalb,
YyT'yH, IIOPaTIOMUHUN, OpOH3a), UX IPUMEHEHHE B OBITY U TPOMBIIIIIEHHOCTH.

JdemMoHcTpanuu

e (O3HakoMJICHHE C O6pa3LIaMI/I MCTAJJIOB U CIIJIaBOB, UX q)HSH‘leCKI/IMI/I cBorictBaMu. Mogenu
KpUCTATNIMICCKUX peHIéTOK MCTAJJIOB.
L4 BI/I,Z[GOMaTepI/IaJ'IHI KOppOo3usa MCTAJIOB.

JlaGopaTopHbIe ONBITHI:

1. OsnakomiieHHE ¢ 00pa3IlamMu CIUTABOB METAJLIOB.
2. 3aBHCHUMOCTH CKOPOCTH PEaKIMK METajlIa C KUCIIOTOW OT MPHUPOJIBI METAJLIA.

Beruuciaenus

— IO YPaBHCHUAM XUMHUYCCKUX pCaKHHﬁ, €CJIM OAWH M3 pCAarcHTOB COACPIKUT ITPUMCCU

Tema 8. BaskHelinme MeTaJJbI U UX COCAUHECHUS

[Ilenounsie Metaiubl. [lonoxenue B [leproanueckon cucreme xumuueckux aneMeHToB J[. . Menaeneesa,
ctpoeHue aromoB. Haxoxaenue B mpupoje. Ousnyeckue 1 XUMUYECKHUE CBOMCTBA (HA TPUMEPE HATPUS U
Kanust). OKCUAbl U THAPOKCU/IBI HATPUA U Kanus. [I[puMeHeHne eI0YHbIX METAJUIOB U UX COEAMHEHUH.
[I{erouHO3EMENBHBIE METAIIIBI MATHUN 1 KAJIBLIUN, cTpOoeHHE aToMOB. Ilontoxenue B [lepuonnueckoi



cucrteme xumuueckux snemeHnToB J[. . MenaeneeBa. Haxoxnenue B mpupone. Pu3znueckue U XUMUYECKHE
cBoiicTBa. BaxxHelimue coequHeHUs KaTbIUsl (OKCHT, THAPOKCHT, COJN). JKECTKOCTH BOABI U CITOCOOKI €€
ycrpaHeHus. Amomunuid. Ilonoxxenue B Ilepnonnueckoil cucreme xumuueckux aaemeHToB . U.
MenpneneeBa, ctpoenue aroma. Haxoxaenue B npupoae. dusnyeckue U XUuMUYECKHUE CBOMCTBA.
AmpotepHble cBoiicTBa okcua u runpokcuaa. JKeneszo. Ilonoxenue B Ileproauueckoii cucreme
xumuueckux sneMeHToB . . Menaeneesa, crpoenue aroma. Haxoxnenue B npupoae. duznueckue u
xuMudeckue cBorcTBa. Okcuasl, rupokcuabl U coiu xxeneza(ll) u xeneza(1ll).

JdemMoHcTpanuu

BsaumopeiictBue Hatpus ¢ Bogoi. OkpalivBaHue IIIaMEHU HOHAMM HaTPUsI U KaJIusl.
OxpamrBaHue IIIaMEHH HOHAMM KaJIbLIUS.

BsauMoelicTBUe OKCcHIa KAJIbIUS C BOIOM.

BuneomMarepuansl: ropeHHE kKeje3a B KUCIOPOIE U XJIOPE.

JlabopaTopHblie ONbITHI:

1. O3snakomiieHue ¢ 00pa3laMu aTlOMUHUS U €TO CILUIaBOB.
2. AwmdorepHble CBOMCTBA THAPOKCHIA ATFOMUHHUSL.
3. KauectBeHHBIE peakiiui Ha MOHBI JKeJe3a.

I[IpakTuyeckue padboTbI:

Ne 6. )K€ctkocTh BOABI M METO/BI €€ YCTPAHEHUS.

Ne 7. Pemienne skcriepUMEHTaIbHBIX 3aa4 10 TeMe «MeTamis».
Beruncienus

— 10 YPaBHCHUAM XUMHUYCCKUX pCaKHHﬁ, €CJIM OAVH U3 pCarcHTOB OaH B M30BITKE UJIH COACPIKUT
IIpUMECHU;

— MacCOBOM J0JU BbIXO/Ia IPOYKTa PEAKIIUU
Pa3zoen 4. Xumusa u okpyxcaowias cpeoa

Tema 9. BemiecTtBa 1 MaTepuajbl B JKU3HH YeJ0BEKA

HoBbie maTepuansl 1 TeXHOJOTMH. BellecTBa 1 Marepralibl B MOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMUS U
310poBhe. bezornacHoe ucnoyib30BaHre BEIIECTB U XUMHUYECKUX Peakiuid B ObITY. [IpupoHbIe HCTOYHUKH
YTJI€BOI0POAOB (YroJib, HPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX NepepabOTKH, UX POJb B OBITY U
MPOMBIIIIEHHOCTH. OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XMUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpebl
(mpenensHO nomyctuMas KoHieHTparus Bemects — [1/1K). Poibs xuMuu B petieHr# 5KOJI0THIECKUX
npobiem

MemnpenMeTHme CBSI3H

Peanuzanms MCKIIPCAMETHBIX CBsI3eM IIpu U3YUCHUH XUMHU B 9 kmmacce OCYHICCTBIIACTCA 4YCPE3
HUCIIOJIB30BAHHEC KAaK 06H_[I/IX €CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTI/II\/’I, ABJIIAOIHNXCA CUCTCMHBIMUA J1JIsA
OTACIIBHBIX NPEAMETOB €CTECTBCHHO-HAYYHOI'O ITUKJIA. Peamzanms MCKITPEAMETHBIX CBsA3EH Py U3YYCHUHN
XHAMUHU B 9 KI1acce OCYHICCTBJIACTCA YCPE3 UCIIOJIb3OBAHUEC KAK 06H_[I/IX C€CTCCTBCHHO-HAaYYHbIX HOHHTHﬁ, TaK U
HOHﬂTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMETOB CCTCCTBCHHO-HAYYHOI'O THUKJIA.

OO61re ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJ1accupuKalus, NepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIb,
SIBJIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MaTEepUaJIbL.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,

MOJIEKYJIa, JJIEKTPHUUECKUI 3apsifl, IPOBOIHUKH, TOTYIPOBOJIHUKH, TUIIEKTPUKH, (DOTORIEMEHT, BEILIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAsl PEIETKA,



CIIaBbl, PU3NUYECKUE BEIIMUMHBI, €AMHUIIBI U3MEPEHUS, KOCMHUUECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/IHI,
CounHize.

Buomnorus: porocuntes, npixanue, Ouochepa, IKOCUCTEMa, MUHEPATbHbIE YI0OPEHUS, MUKPOAJIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOIIAEMBbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Wzydenue xumui B 8 - 9 kiacce HampaBieHO Ha JOCTHKEHHE 00y4aloIUMUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMUHU B €IUHCTBE y4eOHOW U BOCIIUTATENbHOM JiesTenbHOCTH OpraHu3ay 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 Pe3yNbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOU MH(OPMAITUEH O TIEPEOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOM M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBATCJIbHBIX 3a/la4, BBINIOJIHCHUH XUMHYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘~I€6HI)IX 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
Y4ETOM OCO3HAHMSI OCJIEACTBUI MOCTYIIKOB;

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; IPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPHUPOIBI, B3AUMOCBSIZIX
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 SBJICHUI;

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

6) nHTEepeca K 00YYSHUIO U MTO3HAHMIO, JIF0O03HATEIHPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUsl HEHHOCTH ’KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS 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
XMMHUYECKMMH BEIIECTBAMH B OBITY M pealibHON KU3HH;

TpyaoBoro BocnuraHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA WHANBUIYAILHOW TPAEKTOPUH MPOJIOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoheCCHOHATILHOMN Cpejie;

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 (PU3MUECKOMY U TICUXUYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) crtocoOHOCTH TPUMEHSTH 3HAHUS, TIOJy4aeMbIe TIPH U3YUCHUH XUMUH, JUISl PEIICHUS 33]1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
TJI00ATFHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTeH X PEIICHUs TIOCPEICTBOM METOOB XUMUM;

11) 5KOJIOTHYECKOTO MBIIIICHHSI, YMEHHSI PyKOBOJCTBOBATHCSI UM B MTO3HABATEIBHON, KOMMYHUKATUBHON U
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 MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHble AelcTBUS (IT03HABaTEIbHbIE, KOMMYHUKAaTUBHbIE, PETYJISITUBHBIE), KOTOPbIE 00ECIIEUNBAIOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

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 00BSICHEHHS OTACIBHBIX (1)3.KTOB u HBHCHHﬁ; BLIGI/IpaTL OCHOBaHUA
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKHHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIC,
ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I); JA€J1aThb BBIBOJBI U 3aKJIIOYUCHUS,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIC u MeTaHpC,Z[MeTHBIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, HpCO6p8.30BLIBaTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKHM 3HAK (CI/IMBOJ'I BHCMCHTa), XUMHUYCCKas (bopMyna n
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 peaKLIPIfI; BBIABIIATDH 06IJ_II/IC 3aKOHOMCPHOCTH, IPUIHUHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTPIBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApUAaHTOB PCILICHN, BBI6I/IpaTB HanOoee MOAXOOSIIMHI C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI JUTSI ()OPMHUPOBAHUS THITOTE3BI 110 POBEPKE MPABIMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHN;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMeHHe HaOII0AaTh 3a X0J0M Ipoliecca, CAMOCTOSITENILHO ITPOTHO3MPOBATh €r0 pe3ybTar, GOpMyIHpPOBaTh
000011IeHHsT ¥ BBIBO/IBI 10 pe3yJIbTaTaM IPOBEIEHHOTO OIBITA, UCCIICAOBAHUS, COCTABISTH OTYET O
NpojieTIaHHOM padoTe;

PadoToii ¢ undgopmanuei

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

6) yMEHHEM IPUMEHATH Pa3IMYHbIE METO/IbI U 3aMPOCHI MPU MOKUCKe U 0TOOpe nHopmManuu u
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX IS BRIIOJHEHUS YIeOHBIX U TIO3HABATEIBHBIX 337124 OIpe-
JENIEHHOTO THITA; TPHOOPETEHHUE ONBITA B 00JIaCTH UCIIOJIb30BAHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, OBJIaJCHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONTHMATILHYIO (hopMy TIpeicTaBiIcHusI HHPOPMAIMK U WILTIOCTPHPOBATH
pelnraeMble 3a/1a9M HECTIOKHBIME CXEMaMH, TUarpaMmmMamu, IpyrumMu popmamu rpaduku u ux
KOMOHHALIMSIMU,

7) yMEHHEM UCIIOJIb30BaTh U AaHAJIM3UPOBATH B MPOIIecCe YICOHON U MCCIIEI0BATEIBCKOM e TCIIbHOCTH
WH(OPMAIIHIO O BIMSHUU TPOMBINIIICHHOCTH, CEITLCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpY>Karolle NPUPOTHON CPEBI;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH J€HCTBUSIMU

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJIE TUAIIOTA H/UJIH JUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOM TEMBI,
(bOpMyIIMPOBATh CBOM MPEIOKECHHUS] OTHOCUTEIBHO BBIMTOJIHCHUS TTPEITIOKESHHON 33/1a9H;

9) mpuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBHITIOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JEeSATEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPo0JIeM Ha OCHOBE y4éTa OOIIMX HMHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHus, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAINS COBMECTHBIX AEHCTBUIA,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEATh IEH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JESTENIbHOCTD, BRIOMpATh Hanboee
s dexTuBHBIC CITOCOOBI pelieHUsT YI€OHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAHUHN 00 M3y4aeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjilaraéMble B YCIIOBUM 3aIaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHUIO 0053aT€ILHOTO CO/ICP)KaHUS, YCTAHOBJICHHOTO TaHHOM
MIPUMEPHON pabouel MPorpaMMoi, BEIJIEISIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U
CIOCOOBI IEUCTBHH, cieU(pUIECKUE TSI IPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACSITEIHLHOCTH 110
MOJIYYEHHUIO0 HOBOTO 3HAHMSI, €M0 HHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U
HOBBIX CUTYyalHsIX.



8 KIIACC

1)packpbIBaTh CMBIC] OCHOBHBIX XUMHUCCKUX MOHSATHI: aTOM, MOJICKYJIa, XHMUYECKUN 3JIEMEHT, IPOCTOC
BEIIECTBO, CJIIO)KHOE BEIIECTBO, CMECh (OJTHOPO/IHAS U HEOJITHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTEIIbHAS
aTOMHasl U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MaccoBasi 10JIs
XUMHUYECKOT'0 3JIe- MEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCICHUSI, XUMHUECKas peakius, KiiacCuQUKaIus peakiii: peakuu
COCJIMHEHMUS], PEaKI[UU PA3JIOKEHHUS, PEAKLIUU 3aMEIICHHS], pEaKIIUU 00- MEHA, 3K30- U IHAOTEPMUUYECKUE
peakuu; TeroBoi ekt peakuuu; Aapo aToMa, SIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTAIIb, PATUYC
aToMa, XUMUYECKasl CBSI3b, MOJSIPHAs U HEMOJIAPHAsi KOBAJICHTHASI CBSI3b, HIOHHAS CBSI3b, NOH, KATUOH, AaHHOH,
pacTBoOp, MaccoBas 401 BellecTBa (IPOLEHTHAsI KOHLIEHTPAlKs) B pacTBOPE;

2)WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. 1. 1) M IPUMEHSTH 3TH HOHSITHUS TIPH
ONMCAHUU BEUIECTB U UX NPEBPALCHUN;

3)HCI0Ib30BATh XMMUYECKYIO CHMBOJIUKY JIJIsl COCTaBIICHHs ()OPMYJT BELICCTB M yPABHEHHI XUMHUECKUX
peakuuii;

4)onpenensTh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHHUSX; CTCIICHb OKUCIICHUS JJIEMEHTOB B
OMHAPHBIX COSAMHEHMSX; IPUHAIICKHOCTD BEIIECTB K ONPEACTIEHHOMY KJIacCy COSTUHEHHUI 10 (hopMyIaMm;
BUJI XUMUYECKOM CBsI3U (KOBaJIEHTHAs! U MOHHAs) B HEOPraHUYECKUX COCTUHEHMSIX;

5)packpeiBath cmbici [leproandeckoro 3akona J[. . MenzeneeBa: 1eMOHCTPUPOBATh TIOHUMAHHE
IIEPUOIMYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX I10J0KeHu B [leprnonnueckon
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELLIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJpo; ONMMCHIBATh U XapaKTepru3oBaTh TabauuHyto popmy Ilepuonnueckoil cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJ1aBHas noArpymnmna (A-Tpynna)» u «11odoyHasi NoArpymnmna
(b-rpynmna)», manslie 1 GoJbIINE MEPUO/Ibl; COOTHOCUTH 0003HAYEHHUsI, KOTOPBbIE UMEIOTCS B TaOJIHLIe
«Ilepnonnyeckas cucreMa XMMHUYECKHX 3J1e- MeHTOB J[. 1. MeHaeneeBa» ¢ UNCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsi siApa, o011ee YUCiIo JIEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CII05M);

6)KJ'IaCCI/I(1)I/II_II/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI; HCOPIraHNMYCCKUC BCIICCTBA; XUMHUUCCKHUEC PCAKITUN (HO qucity
" COCTABY YUACTBYIOIIUX B PECAKIINU BCIICCTB, I10 TCIINIOBOMY Bq)(l)eKTy');

7)XapaKTepI/I3OBaTB (OHI/ICLIBaTB) O6IJ_II/IC XUMHYECKHE CBOMCTBA BEIIECTB PAa3JIMIHBIX KJIACCOB, IMOATBEPIKAAA
OIMMCAHUC TTPpUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

8)HpOI‘HO3I/IpOBaTB CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU4€CTBEHHOTO CcoCTaBa, BO3BMOXHOCTH
MMPOTCKAHUSA XUMHUYCCKUX HpCBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

9)BBIYUCIIATH OTHOCUTEIILHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChI BEIIIECTB; MACCOBYIO JIOJIFO XUMHUYECKOTO
aJIeMeHTa 1o (opMyJsie COeTUHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO
YPaBHEHHUIO XUMHYECKON pPEaKIINH;

10)npuMeHATh OCHOBHBIC OIEPAIIMU MBICIUTEIBHON IEATeIbHOCTH — AHAJIHU3 U CUHTE3, CPAaBHEHUE,
0000111eHrEe, CUCTEMATH3aIIHI0, KJIacCU(UKAIUIO, BISIBICHUE IPUUMHHO-CIICACTBEHHBIX CBA3EH — /s
M3Yy4YEeHUs CBOMCTB BEILECTB U XUMUUECKUX PEAKIM; €CTECTBEHHO-HAYYHbIE METO/bI [I03HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIICPUMEHT (peasIbHBIA U MBICICHHBIH);

11)cnenoBath nMpaBHUiIaM MOJIB30BaHUS XUMHYECKOH IOCYI0H U TaOOpaTOpHBIM 00OPYZIOBaHUEM, a TaKKe
npaBuUjaM OOPpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU O BHIMOJIHEHUIO TaOOPaTOPHBIX
XUMHAYECKHUX OIMBITOB I10 MOJYYECHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJOPOA U KUCIOPOaa),



IPUTOTOBJICHHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JICi pacTBOPEHHOTO BELIECTBA; IUTAHUPOBATH U
MPOBOANTH XUMUYECKUE SKCTIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT C TOMOIIBIO
MHIUKATOPOB (JTaKMYC, (heHoNIPTaTICHH, METUIIOPAHXK H Jp.)

9 KIIACC

1)packpsIiBaTh CMbBICI OCHOBHBIX XUMHUECKHUX MMOHATHI: XUMHUYECKHI JJIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHUOH, aHUOH, TIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD, 3JICKTPOOTPHUIIATEIIBHOCTD, CTETICHb
OKHCJICHHSI, XHMUYECKasl peaKIus, XAMHUYECKas CBSI3b, TEIUIOBOM 3(pEKT peakiiu, MOJIb, MOJISIPHBIH 00BEM,
PaCTBOP; IJICKTPOJIUTBI, HEIJICKTPOJIHUTHIL, SJICKTPOJIIUTUYCCKAA JUCCOHUAlUA, pCaKIIUH NOHHOT'O O6MeHa,
KaTaanu3aTop, XMMUIECKOe paBHOBECHE, OOPATUMBIE M HEOOpATHUMbIC PEaKIIHH, OKUCITUTEIh- HO-
BOCCTAaHOBUTCIIBHBIC PCAKIINHN, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJICHHUEC, AJUIOTPOIINA,
aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHASI, MOHHASI, METAJUTMYCCKAs ), KpUCTAIITUIECKAs pEIIETKA,
KOppo3uAa MCTAJUIOB, CILJIaBbl; CKOPOCTb XHUMHYIECKOU pCaknuun, npCacibHO JOIMYCTUMAad KOHICHTPALUA
(ITIK) BemecTBa;

2)WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUHN (CM. 1. 1) M IPUMEHSATH 3TH TIOHSITHUS TIPH
OIMCAaHNU BELIECTB U UX NPEBPALLEHUM;

3)HCI0Ib30BATh XMMUYECKYIO CHMBOJIUKY JIJIsl COCTaBIICHHs ()OPMYJT BELICCTB M YPABHEHHI XUMHUSCKHX
peakuuii;

4)0Hp€I[CJI$[TI) BAJICHTHOCTD U CTCIICHb OKUCIICHUSA XUMHUYCCKUX 3JICMCHTOB B COCAMHCHUAX Pa3JIMIHOIO
COCTaBa; MPUHAJIEKHOCTh BELLIECTB K ONpPEACIEHHOMY KJacCy COSIUHEHHM 110 (opMyiaM; BUJ XUMUYECKOM
CBA3HU (KOBaﬂeHTHaH, HOHHAas, MeTaHHquCKaﬂ) B HCOPraHMYCCKUX COCANMHCHUAX; 3apaa HOHA 110 XUMHUYECKOM
bopmyie; xapakTep cpebl B BOAHBIX PACTBOpaX HEOPraHMUECKUX COCMHEHUH, TUIl KPUCTAJUIMYECKON
PEIIETKY KOHKPETHOT'O BEIECTBA;

5)packpriBath cMbich [lepuoaudeckoro 3akona J[. 1. MeneneeBa u 16MOHCTPHPOBATD €0 IIOHUMAaHUE:
OTHCHIBATh U XapaKTepru30BaTh TabmuunHyto popmy Ilepnoanyeckoil cuCTEMbl XUMHUYECKHUX DJIEMEHTOB:
pa3nuyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymnma)y, Manbie u
00JIbIIIKe IEPUOABI; COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE UMEIOTCS B IEPUOAMYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsif sjipa, 0011ee Ynucio
9JIEKTPOHOB U pacipeiesieHue UX 10 JIEKTPOHHBIM CJI0SIM); OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COSAMHEHUN B IIpe/ieNiaX MaJIbIX MEPUOOB U TIIaBHBIX MO~ TPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6)kmaccupuIUMpoBaTh XMMUYECKHE DJIEMEHTBI; HEOPTaHUYECKHE BEIIECTBA; XUMHUECKUE PeaKIiu (110 YHUCITY
Y COCTaBY YJYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEITIOBOMY 3(D(EKTy, IO U3MEHEHHIO CTEIICHEH OKMCIICHUS
XUMHUYECKUX DJIEMEHTOB);

7)xapakTepu30BaTh (OMUCHIBATE) OOIINE U CICIUPUISCKAE XUMUIESCKUE CBOWCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, MTOATBEPK/1as OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHH COOTBETCTBYIOLINX
XUMHYECKUX PEAKIINI;

8)cocTaBiiTh ypaBHEHHUS SJCKTPOITUTHUSCKON TUCCONUAIIMN KHCIIOT, IIEIOUeH U COJIeit; MOTHBIE U
COKpalIEHHbIE YpaBHEHUS peaKIMii HOHHOIO0 0OMEHa; ypaBHEHUs PEaKIIfii, MOATBEPIKIAI0IINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIJIACCOB;

9)packprIBaTh CYIIHOCTH OKMCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMN TTOCPEICTBOM COCTABICHHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKLuil;

10)mporuo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3MOKHOCTH TPOTEKAHUS
XUMHUYECKHUX MPEBPALLECHUN B Pa3JIMYHBIX YCIOBUSX;



11)BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MAcCChl BEIIECTB; MACCOBYIO JOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMylie COeTMHEHUS; MAaCCOBYIO JOJIIO BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakinu;

12)cnenoBath nMpaBuUiIaM MOJIb30BAHUS XUMHUYECKOM MOCY/0H 1 JJaOOpaTOPHBIM 000PYIOBAHUEM, & TAKKE
npaBwiiaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIITOJIHEHUIO 1a00paTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAaKa U YIJIEKUCIIOTO rasa);

13)npoBoANTH peaKiny, OATBEPHKAAIOIINE KAYSCTBCHHBIM COCTAB PA3IMYHbIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM MyTEM XJIOpUI- OPOMU-, MOIU-, KapOoHaT-, pocdat-, cunmukaT-, cyabhar-, THAPOKCUA-UOHBI,
KaTHOHBI aMMOHHMSI U MOHBI H3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

14)ipuMeHsTh OCHOBHBIC ONIEPALIUH MBICIHTEIBHON JICSTEIbHOCTH — aHAJIM3 U CHHTE3, CPAaBHCHHE,
0000111eH1Ee, CUCTEMATH3alIHI0, BbISIBIICHHE IPUUMHHO-CIIEICTBEHHBIX CBSI3eH — Ul U3y4EHMsI CBOMCTB
BELIECTB U XUMUYECKHUX PEAKIIHi{; €CTEeCTBEHHO-HAayUYHbI€ METO bl I03HAHUS — HA0II0/IEHNE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).






TEMATHYECKOE IIJIAHUPOBAHMUE 8 KJIACC:

TEMATHUYECKOE IINTAHUPOBAHUE

CocraBisTh GopMyITBl OMHAPHBIX BEIECTB MO BAJICHTHOCTH H ONPEICIIATh
BJICHTHOCTB 110 ()OPMYJIaM BEILECTB;

PaccTaBnaTh K09 (DUIMEHTEI B YPaBHEHHSX XUMHYECKHX PEAKIIHi;

CrenoBaTh IpaBUIIaM IIOJIB30BAHMS XUMHIECKOH TOCYI0H U J1aG0paTOPHBIM
00opyIoBaHKEM, a TaKXKe IPABUIIAM 0OPAIEHHS C BEIIECTBAMHI B COOTBETCTBHH C
HHCTPYKIHSIMH 110 BEITIOJTHEHHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB;
Vcronp30BaTh IPH BBINOIHEHUH YUeOHBIX 3aJaHHI U B IIpoliecce
HCCIIEeI0BATEILCKON ACSATEIbHOCTH HayYHO-TIOMYIAPHYIO JIUTEpaTypy
XHMHUYECKOTO COJIepKaHus, CIIpaBOYHbIE MaTepuabl, pecypchl VIHTepHeTa;
BricTpanBaTh pa3BEpHYyThIC MICEMEHHBIE M YCTHBIC OTBETHI C OMOPOi HA
nH}OpMaIHIO U3 y4eOHHUKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOJIb30BaTh
HM3VYEHHRIA TOHATUHHBIA AaNNADAT KVDCA XUMUH:

Ne | HanmeHoBaHMe pa3ieioB U TeM KosnyectBo 4acoB Hdata Buasl gesiTeIbHOCTH Buabl, popmbl | Di1ekTpoHHBIE (1 POBLIE)
1/ | AporpaMMsI U3ydeHHst KOHTPOJISt o0pa3oBaTebHbIE pecypchbl
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE
paboTbl paboTbl
Pazpen 1. IlepBoHayaibHble XUMHYECKHE IOHATHSA
1.1. | Xumus — Baxuas 06;1acTh 5 1 2 01.09.2022 | PackpbIBaTbh CMBICI H3y4aeMbIX MOHSTUH; Vernbtit onpoc; | Xumus. 8 knace/I"abpuernstH
€CTeCTBO3HAHMS U MPAKTHYECKOI 17.09.2022 | PackpbiBaTh poJib XUMHH B IPUPOJIE M XKU3HHU YEIOBEKA, €€ CBA3b C APYTUMU IuceMeHHBII 0.C., Octpoymos W.I'., Cnangxos
AeiTeIbHOCTH YeI0BeKa HayKaMH; KOHTPOJIb; C.A., AxunonepHoe
Pa3nuuaTh YuCTHIE BEIECTBA U CMECH; ONHOPOIHBIE U HEOXHOPOIHbIE CMECH; KonrponbHast obmectBo«l31aTeNBCTBO
PaznmuuaTh hu3MYecKe U XUMHYECKHE SIBICHHS; paborta; «IIpocBenienuey;
OnpenensaTs MpHU3HAKK XUMHYECKHX PEaKLUil H yCIOBUS HX IPOTEKAHUS; 3auer;
CreioBath npaBUiIaM MOJIb30BAHUS XUMUUYECKOH ITOCYI01 U 1a00paTOPHBIM Ipaktuyeckas
00opynoBaHHeM, a TakXkKe IPaBUIIaM 0OpAIeHHs] C XUMUYECKUMH BEIIECTBAMU B | paboTa;
COOTBETCTBHHU C HHCTPYKIUSIMH 110 BBIIOIHEHHUIO IPAKTUYECKUX PaboT; TectupoBanue;
ITnaHnpoBaTh ¥ MPOBOJUTE XUMHIECKHIT SKCIIEPUMEHT 110 U3yIEHHUIO U JlukraHT;
OIMHCAHNIO QDH3HYECKHX CBOMCTB BEIIECTB, CIIOCOO0B pa3/IeieHUs cMeceit CaMooI1IeHKa C
BEILIECTB; HCIOJIE30BAHAEM
Hcnonp30BaTh Npu BHIIOIHEHUH YYeOHBIX 3aJaHU U B IpoLiecce OneHoyHoro
HCCIIE/I0BATENBCKON IEATEIbHOCTU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY JUCTaY;
XUMHYECKOTO COZIepKaHHs, CIIPaBOYHbIE MaTepHalbl, pecypchl MHTepHETa;
BricTpanBaTh pa3BépHyThIE MICbMEHHBIE M YCTHBIC OTBETHI C OMOPOH Ha
HHPOPMAIHIO U3 YIeOHNKA U CIIPABOYHBIX MaTEPHATIOB, IPAMOTHO HCIIOJIb30BATh
M3YYeHHbIH OHATUHHBIN anmapar Kypca XUMUH;
1.2. | Bemecrsa 15 1 0 19.09.2022 | IIpuMeHSTH eCTeCTBEHHO-HAyYHbIE METOBI TO3HAHUS (B TOM YHCIIE VYernsii onpoc; | Xumus. 8 knace/I"abpuersH
U XHMHYeCKHe peakiuu 19.11.2022 | nabmionenue, MOIETUPOBAHKE, SKCIIEPMMEHT) M OCHOBHBIE OTIEPAIAN TTucEMeHHBIT 0.C., Octpoymos W.T'., Criakos
MBICIUTENBHOMN AESTENbHOCTH (CpaBHEHHE, KiIacCU(UKAIMS) IS U3YUESHUs KOHTPOIIb; C.A., AxunonepHoe
BEILECTB U XMMHYECKUX PEaKLIHi; KonTtposnbHas obmecTBo«31aTENBCTBO
PackpbIBaTh CMBICT H3y4aeMbIX MOHATHI U 3aKOHOB U IPUMEHSTh 3TU HOHITUSL pabora; «IIpocBemienuey;
TIpY OTHMCAHUM CBOWCTB BELIECTB U UX MPEBPAILCHUI; 3auer;
Pasnuuats GpU3HIeCKre I XUMHYECKHUE SIBICHHUSI, OOBSICHATh HX CYIIHOCTh ¢ ToukH | [IpakTnyeckas
3peHHs AaTOMHO-MOJIEKYJIIPHOTO YYCHUS; pabora;
OmnpenensTs NPH3HAKH XUMHUIECKUX PEaKIHi, yCIOBUS UX MPOTEKAHHS; Tectnposanue;
OOBACHATB CYITHOCTb (PH3MUIECKNX M XUMHYECKHX SBICHHI C TOYKH 3PEHUS Jukrant;
ATOMHO-MOJICKYJIIPHOTO YUCHHUS; Camoonenka ¢
Krnaccudurmpoats XHMHUYecKre peakiuy (110 YHCITY U COCTaBYy Pearupyrolmx i | HCMOIb30BaHHEMK
00pa3syroMUXCs BEECTB); Onenounoro
JHCTaY;




Hrtoro no paspeny




Pa3pen 2. BaxHelinme npeacTaBuTe] M HEOPraHUYeCKUX BelecTB

2.1. | Bosnyx. Kuciopoa. [lousitue 06 5 1 21.11.2022 | PackpbIBaTbh CMBICII H3y4aeMbIX MOHATHH U IPUMEHSTb 3TU IOHATHSA IIPH Vernbtit onpoc; | Xumus. 8 knace/I"abpuernstH
OKCHAAX 07.12.2022 | onucanuu CBOICTB BEWIECTB U MX TIPEBPAILCHHUIA; TTucEMeHHBIH 0.C., Octpoymos W.T'., Cniaakos
XapakTepu3oBaTh (ONUCHIBATH) COCTAB BO3IyXa, (PU3HICCKHE H XUMHICCKHE KOHTPOIIb; C.A., AxunonepHoe
CBOICTBA KHCIIOPO/A, CIOCOOBI €T0 MOTy4YeHNs, IPUMEHEHNE U 3HAUCHHE B KonTponbHast obmectBo«l31aTENBCTBO
MIPUPOJIEC ¥ JKU3HU YETIOBEKa,; paborta; «IIpocsenienue»;
CpaBHHBATh PEaKIUX TOPEHUS U MEJUICHHOTO OKUCIICHHS; 3auer;
CoGuparth IpubOpsI IS MIOyYeHHs KHCIOpo/a (BBITECHEHHEM BOJIBI M BO3ayXa); | IIpakTnyeckas
Pacro3HaBaTh OIBITHBIM IyTEM KHCIIOPOX; pabora;
Hcnonb30BaTh XUMHYECKYIO CHMBOJIUKY ISl COCTaBICHHS (hOPMyYIT BEILECTB, Tectuposanue;
MOJIEKYJISIPHBIX YPaBHEHUI XUMHYECKUX PEaKIUii C y4acTHeM KUCIO0pO/a; Jukrant;
OOBACHATH CYIHOCTD SKOJIOTUYECKHUX TIPOOIIEM, CBA3AHHBIX C 3arps3HEHHEM Camoouenka ¢
BO3/IyXa; HCIOJIE30BAHAEM
CretoBath npaBuiiaM 0€301acHoi paboThl B 1a00paTOPUH IPU UCTIONB30BAHUU Ouenounoro
XUMUYECKOU MOCy/Ibl M 000pyJOBaHMS, a TAKXKE IPAaBHIaM 00palleHus ¢ JHCTa»;
TOPIOYMMH BELIECTBAMH B ObITY;
IInaHupOBaTh U OCYIIECTBIIATH HA PAKTHKE XHMUYECKHE IKCIICPUMEHTHI,
HIPOBOJUTH HAOIIOCHHS, eIaTh BBIBOABI 10 PE3y/IbTaTaM KCIEPUMEHTa;
YyacTBOBaTh B COBMECTHOW paboTe B rpymnie;
Hcnonp30BaTh NpHU BHIIOJHEHUH YYEOHBIX 3a1aHUI U B IIpoLiecce
HCCIIEIOBATENIBCKON e TENHOCTH HayIHO-TIOMYIIIPHYIO JIUTEpaTypy
XUMHYECKOTO COZIepKaHHs, CIIPaBOYHbIE MaTepHAIEl, pecypchl MHTepHETa;
BrlcTpanBaTh pa3BEpHYTHIE MHCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOI Ha
HHPOPMAIHIO U3 YIeOHNKA U CIIPABOYHBIX MaTEPHATIOB, IPAMOTHO HCIIOJIb30BATh
M3VUYCHHBIH NOHATHHHBINA anmapar Kypca XUMHUH;
2.2. | Bomopon. 5 1 08.12.2022 | PackpbIBaTh CMBICI H3Y4aeMbIX IIOHSTHII M IPHMEHSITh 3TH TIOHATHS IIPH Vernerii onpoc; | Xumust. 8 kiace/I'abpuensu
TloHsAITHE 0 KUCJIOTAX M COJISIX 24.12.2022 | onucanuu CBOWCTB BEIIECTB M UX MPEBPALICHHUI; TTuceMeHHbIH 0.C., Octpoymos 1.I'., Crnagkos
XapakTepu30BaTh (OMHUCHIBATh) (PU3MUYECKUE U XUMHYECKHE CBOWCTBA BOJIOPOAA, | KOHTPOJIb; C.A., AxunonepHoe
CIIOCOOBI €r0 MOTYYeHHS, IPHMEHEHHE; KonrponsHas obmecTBo«31aTETBCTBO
Cobupats npubOp 115 MOTyYEHHs BOJOPOJIA; pabora; «IIpocBemnieHue»;
Vcrnonb30BaTh XUMHYECKYIO CHMBOJIHKY JUISL COCTABICHHS (DOPMYIT BEIIECTB, 3aver;
MOJICKYISIPHBIX YPaBHEHNH XHMHUYECKHX PEaKIUil C y4acTHEeM BOAOPOa; IpakTuyeckas
CreioBath npaBuiaM 0€30macHoi paboThI B 1a00OpaTOPUM MPU UCTIONB30BAHUU pabora;
XUMHYECKOIT TOCy bl 1 000pyIOBaHMs, a TAKXKe IIPpaBUiIaM 00paIeHus ¢ TectupoBanue;
TOPIOYHMH BEILIECTBAMH B OBITY; JIUKTaHT;
ITnaHnpoBaTh ¥ OCYIIECTBIATE Ha IPAKTHKE XMMUYECKUE IKCIICPHUMEHTEI, CamooleHKa ¢
[POBOJUTH HAOIOACHNS, EIaTh BEIBOABI I10 PE3y/IbTaTaM KCIEPUMEHTA; HCIIONb30BAHHEMK
VY4acTBOBaTh B COBMECTHOH paboTe B IpymIe; OneHoYHOro

JIACTAY,




2.3. | KosinyecTBeHHbIE OTHOLIEHHS B 4 26.12.2022 | PackpbIBaTh CMBIC] H3y4aeMbIX MOHATUH M MPUMEHATb 3TH HOHSITHS, 8 TAKXKE VYernbiit onpoc; | Xumus. 8 knace/I"abpuernsa
XHMHH 14.01.2022 | usyueHHbIe 3aKOHBI ¥ TEOPHUH JUIA PELIEHUS PACUETHBIX 3a/1a4; TIuchbMeHHBII 0.C., Octpoymos W.I'., Cnankos
BBIYHCIATE MOIIPHYIO MacCy BEIIECTB; KOJIMYIECTBO BEIIECTBA, 00BEM Ta3a, Maccy | KOHTPOIIb; C.A., Akunonepnoe
BEIICCTBA; KonTtposbHas obmiectBo«31aTENBCTBO
ITpoBoAUTH pacuETHI 10 ypaBHEHUSIM XHMHYCCKHX PEaKIUii: KOIHdIecTBa, 00bEMa, | paboTa; «IIpocBemienuey;
MacChl BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00bEMY, Macce 3auer;
peareHToB MM IIPORAYKTOB PEAKIINH; ITpaxTuueckas
BeicTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOI Ha pabora;
MH(OPMALHUIO U3 Y4eOHHMKA U CLIPABOYHBIX MaTePHasIOB, IPAMOTHO HCMoib30Bath | TecTupoBaHue;
M3Y4EHHbIH NOHATUIHBIN anmapar Kypca XUMUM; JlukraHT;
CamooneHka ¢
HCIHOIB30BaHUEMK
OneHoYHOro
JHCTaY;
2.4. | Boga. PactBopsl. IlonsiTie 06 5 16.01.2022 | PackpbIBaTh CMBICI H3y4aeMBbIX [OHSATHIT ¥ IPUMEHSITH STH MOHSTHS IPH ; Xumnst. 8 xinace/I"abpuenss
OCHOBAHMSIX 01.02.2023 | onrcannu CBOWCTB BEIECTB U MX MPEBPAILECHHUH; Verusii onpoc; | O.C., Ocrpoymos I.I"., Cnazxos
Xapaktepr30Bath (HU3HYECKUE U XUMHIECKHE CBOMCTBA BOJIBI, €€ POJIb KaK ITucbMenHsIi C.A., AxunonepHoe
PacTBOPUTENS B IPHPOAHEIX IIPOLIECCax; KOHTPOJIb; obmecTBO«31aTENBCTBO
CocTaBIsITh YPaBHEHHSI XMMHUECKUX PEAKLHI C y4aCTHEM BOJIb; KonTposnbHast «IIpocBenienuey;
OOBSCHATD CYIHOCTH YKOJIOTMYECKHUX IIPOOJIEM, CBSI3aHHBIX € 3arpsi3HEHHEM paborta;
HPUPOIHBIX BOJ, CIIOCOOBI OUUCTKH BOJbI OT IPUMECEH, MephI 110 OXpaHe BOJ OT | 3auer;
3arpsI3HEHNS; ITpaxTnyeckas
ITnaHnpoBaTh M OCYIIECTBIATE Ha IPAKTHKE XMMUYECKUE IKCIIEPHMEHTEL, paborta;
HIPOBOJUTH HAOJIOCHHS, eIaTh BBIBOBI IO Pe3yJIbTaTaM SKCIICPHMEHTa; Tecrtuposanue;
CrnenoBats npaBuiaM 6e30MacHON paboThI B 1a00paTOPUH IIPH HCIIOIB30BAHNH JlukraHT;
XUMHYECKOU NOCY bl M 000pyI0BaHHUS; CamooleHKa ¢
ITpoBOAUTH BBEMUCIICHHS C IPUMEHEHNEM ITOHSATHS «MaccoBasi 0TSl BEIIeCTBA B HCIOJIE30BAHAEMK
pactBope»; OneHouHoro
Vcrnonp30BaTh IPH BBINOIHEHUH YIeOHBIX 3aJaHUI U B IIpoLiecce JHCTaY;
HCCIIEI0BATEIBCKON AEATEIbHOCTH HayYHO-TIOMYIIAPHYIO JTUTEPaTypy
XHUMHYECKOTO COACpXKaHMs, CIIPABOYHBIE MaTepHaIbl, pecypcsl MHTepHeTa,
2.5. | OcHoBHbIe KiIacchl Heoprauuveckux | 11 02.02.2023 | KnaccuhuiupoBaTs H3y4aeMbie BEIIECTBA [0 COCTABY M CBOWCTBAM; Verustit onpoc; | Xumust. 8 kinace/I"abpuensu
coeTnHEeHHit 11.03.2023 | CocraBasath GopMyIIbl OKCH/IOB, KHCIIOT, OCHOBAHHI, COJIEH M Ha3BIBAThH UX IO TTncoMeHHBIIH 0.C., Octpoymos W.I"., Cnankos
MEXITyHapOIHOH HOMEHKIAType; KOHTpOJIb; C.A., AxunonepHoe
ITporHo3upoBaTh CBOKMCTBA BEIIECTB HA OCHOBE OOIIMX XUMHIECKHX CBOHCTB KonTponbHast obmectBo«l31aTENBCTBO
H3YYEHHBIX KJIACCOB/TPYIIIT BEIIECTB, K KOTOPEIM OHU OTHOCSITCS; pabora; «IIpocsemnienner;
CoCTaBIIATh MOJNEKYJISIPHBIC YPABHEHHS PEAKIHii, HIUTFOCTPHPYIOIIIX 3auer;
XUMHYECKHE CBOICTBA M CIIOCOOBI TTOTYYeHH s BEIECTB N3YYEHHBIX [MpakTuueckas
KJ'IaCCOB/prl'Il'I, a TaKXXe MOATBEPKIAIONINX TCHETHYCECKYIO B3aUMOCBSI3b MEX]TY pabora;
HUMH.; TecTupoBaHue;
ITpon3BOANTE BEIYMCIIEHNS N0 yPABHEHUSIM XUMHUUECKUX PEAKIIUIA; Jukrant;
ITnanupoBaTh ¥ OCYIIECTBIIATH Ha IPAKTHKE XMMUYECKUE SKCIIEPUMEHTEI, Camoonenka ¢
MPOBOJIUTH HaOJII0IEHHS, JIEJIaTh BBIBOIBI 110 pe3ynbTaTaM 3KCIICPUMEHTA, HCIIOJIb30BAHUECMK
CrnenoBath npaBuiIaM 6e30MacHON paboTHI B 1a00PaTOPUH IPH HCIIONb30BAHUH OuenouHoro
JUCTaY;

XUMUYECKOU NOCY bl M 000pYI0BaHHS;

Vcrons30BaTh NPy BHIIOIHEHUH YYEOHBIX 3a1aHUI U B TIpoLIecce
HCCIIEI0BATEILCKON ACSATEIHOCTH HayYHO-TIOMYIAPHYIO JIUTEpaTypy
XMMHUYECKOTO COJIepiKaHus, CIpaBOYHbIC MaTepHuabl, pecypchl MHTepHeTa;
BricTpanBaTh pa3BEpHyThIC MICEMEHHBIE 1 YCTHBIC OTBETHI C OMOPOI Ha
nH}OpMaIHIO U3 y4eOHHUKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOJIb30BaTh
HM3VYCHHBINM TOHATHHHBIA aIanaT Kvhca XUMHUH:
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Paszpen 3. llepuoanueckuii 3akon u [lepuoanueckas cucreMa xumu4eckux yiementon /1. . Menaeneesa.
CtpoeHne aToMoB. XuMH4ecKasi CBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbBIE PEAKIIHU

3.1. | Mepuoauyeckuii 3aK0H 1 7 0 0 13.03.2023 | PackpsIBaTh CMBICI IIEPUONYECKOrO 3aKOHA; Verusiii onpoc; | Xumus. 8 kiacc/I"abpuensn
Ilepuoanueckas cucrema 12.04.2023 | TloHuMAaTh CyLIECTBOBAHUE MIEPUOUYECKON 3aBUCUMOCTH CBOUCTE XUMUYECKUX | [TMCHMEHHBIN 0.C., Octpoymos W.T., Cnazkos
XHMHYECKHX 3JIeMeHTOB 3JIEMEHTOB (M3MEHEHHE PAJIMYCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) M UX KOHTPOJIb; C.A., AxunonepHoe
. U. Menaeneesa. CTpoeHne aTomMa COEIMHEHU OT MOJIOKEHHS B IEPUOANIECKOI CHCTEME U CTPOCHHUS aTOMa; Konrposnbhas o61ecTBo«M31aTenbCTBO

VcTaHaBIUBATh CBS3b MEKIY MOJOXKECHHUEM JJIEMEHTA B [IEPUOMUYECKON cHcTeMe U| padoTa; «IIpocBemienuey;
CTPOCHHEM €ero aToMa (COCTaB U 3apsf sAfpa, o0Iee YHCIIO HIEKTPOHOB U 3auer;
pacrpezieNIeHie UX 110 IEKTPOHHBIM CIIOSIM); ITpaxTnyeckas
IIporHo3upoBaTh XapakTep U3MEHEHUs CBOMCTB HJIEMEHTOB M MX COCAMHEHUH 10 | padora;

rpymnam u nepuonaM Ileproandeckoil cucTeMsr; TecrupoBanue;
XapakTepu30BaTh XUMHYECKHUE HICMEHTBI EPBBIX TPEX HEPHOOB, KalIHs, JIUKTaHT;
KaJblys 1o ux nonoxeHuto B [lepuomuueckoit cucreme /1. 1. Menneneesa; CaMooIIeHKa C
CreroBath npaBuiiaM 0e301acHoOi paboThl B 1a00paTOPUM MPU UCTIONB30BAHUU HCIIONB30BAHUEMK
XUMHYECKOIT TOCy B ¥ 000pyIOBaHHUS; OneHoyHOrO
BrlicTpanBath pa3BEpHYTHIE MHCHMEHHBIE H YCTHEIC OTBETHI C OIIOPOH Ha JUCTaY;
MH(OPMALHUIO U3 y4eOHHUKA U CIPABOYHBIX MaTEPHaJIOB, IPAMOTHO HCIIOJIb30BaTh

M3Y4eHHbIH NOHATUIHBIN anmapar Kypca XUMHUM;

Hcnonb30BaTh MPH BBIMOTHEHUH Y4EOHBIX 3a1aHNH TEKCTHI yueOHHKa,

crpaBo4Hble MaTepraisl (Ileproauaeckyio cCHCTEMY XMMHUECKHX IIEMEHTOB J1.

U. MenzeneeBa, TabJUIly pacTBOPHMOCTH KHCIIOT, OCHOBAaHHH H COJIEH B BOZE,

NEKTPOXUMHUYECKHUH PSiJl HANIPSHKEHUH METalIOB);

Vcrnonp30BaTh IPH BBINOIHEHUH YIeOHBIX 3aJaHHUI U B IIpoLiecce

HCCIIEIOBATENBCKON IeSTENHOCTH HayIHO-TIOMYIIIPHYIO JIUTEpaTypy

XHMHYECKOTO COAepXKaHMs, CIIPABOYHbIE MaTepHaIbl, pecypcsl MHTepHEeT,

3.2. | Xumuueckas cBsizb. OkuciaureabHo- | 8 1 0 13.04.2023 | PackpbIBaTh CMBICI H3y4aeMbIX OHSTHIA; Vernbiit onpoc; | Xumus. 8 knace/I'abpuensu

BOCCTAHOBHTEJILHBIE PeaAKIHH 15.05.2023 | Onpenensith B XUMHYECKOM CBA3K B COEMHEHNH; TuchEMeHHBIH 0.C., Octpoymos W.T'., Cnazkos
OnpeneIsTh CTENeHb OKUCICHIS XUMHIECKOT0 dJIEMEHTa o (hopMyIIe ero KOHTpOJIb; C.A., AxunonepHoe
COETUHEHUS; KonTtposnpHas o00miecTBo«31aTeNLCTBO
OmnpenessTh 2IeMeHT (BEIIeCTBO) — OKUCIIUTENb U DJIEMEHT (BEIIEeCTBO) — paborta; «IIpocBenienuey;
BOCCTaHOBHUTEID; 3auer;

OOBSICHATD CYIIHOCT MPOLECCOB OKHCICHHUS H BOCCTAHOBIICHHS; IpakTnyeckas
CoCTaBIIATh 3EKTPOHHBIH OanaHc ¢ y4€TOM YHCIIa OTIAHHBIX ¥ IIPUHATHIX paborta;
JJIEKTPOHOB; TectupoBanue;
CoCTaBIITh YpaBHEHHE OKHCIUTENbHO-BOCCTAHOBUTEIBHO PeaKIHL; JlukraHT;
Vcronb30BaTh MPH BBIMOTHEHUH Y4EOHBIX 33/IaHHIl TEKCThI y4eOHMKa, CamooneHKa ¢
CIPaBOYHbIC MAaTEPHAIBI (TIEPUOIMIECKYIO CHCTEMY XMMHYECKHX dJIeMeHToB 1. HCHOJB30BaHUEM
. MenneneeBa, TabauIy pacTBOPEMOCTH KHCIIOT, OCHOBAHUIi 1 COJIEil B BOJIE, OLeHOYHOr0
JNEKTPOXUMHYCCKHIT PsIT HANPSDKEHUH METaJUIOB); JUCTaY;
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PesepBHOe Bpems 3

OBILEE KOJMYECTBO YACOB I10 68 6 7

ITPOI'PAMME




TEMATUYECKOE N/TAHUPOBAHWME 9 KNACC:

CIpaBOYHbIE MaTepUabl, pecypcsl MHTEpHETa;

Ne | HanmeHoBaHMe pa3aeioB U KosnyectBo 4acoB Hdara Buasl gesiTeIbHOCTH Buabl, popmbl | Di1ekTpoHHBIE (1 POBLIE)
1/1 | TeM MPOrpaMMbI U3ydeHHst KOHTPOJISt o0pa3oBaTebHbIE pecypchbl
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE
paboTbl paboThl
Paznen 1. BemecTBo 1 XUMHYeCKHe PeaKIHA
1.1. | loBTOpeHue u yrayouenue 5 0 0 01.09.2022 | XapakTepr30BaTh XUMHIECKHE dJIEMEHTBI EPBBIX TPEX MEPUOIOB, KAJIHS U Kalblius 10 | YCTHbIT onpoc; | Xumus. 9 ximace/I"abpuensn
3HAHMIi OCHOBHBIX pa31eJioB 17.09.2022 | ux nonoxenuto B [epuoanueckoii cucreme I, M. Menaeneesa; TIucpMeHHBIH 0.C., Octpoymos W.I"., Cnankos
Kypca 8 kiacca KnaccudumpoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE BENIECTBA H3yUCHHBIX KIIACCOB; KOHTPOJIb; C.A., AxunonepHoe
OnuceiBath 001IME XMMUYECKHE CBOMCTBA BEILECTB Pa3IMYHbIX KJIAaCCOB, HOATBEpkaaTh | KoHTponbHas obmecTBo«31aTENBCTBO
CBOICTBA IPUMEPAMH MOJIEKYJISIPHBIX ypaBHEHNH XUMIIECKIX PEeaKIHii; paborta; «IIpocBenienuey;
Onpeznensats BUJ XMMUYECKOH CBA3H U TUII KPHUCTAIUIMYECKOH PELIETKU BELIECTBA; 3auer;
ITporHo3upoBaTh CBOKHCTBA BEIECTB B 3aBUCHMOCTHU OT HX CTPOCHHUS; ITpaxTnyeckas
BrlcTpanBath pa3BEpHYTHIE MHCHMEHHBIE M YCTHBIE OTBETHI C OIIOPOIl Ha HH(POpMaNHIo U3 | padoTa;
y4eOHUKa U CIIPaBOYHBIX MATE€PHAJIOB, TPAMOTHO MCIIONIb30BATh H3YUECHHBIH TectupoBanue;
MOHATHIHBII anmapar Kypca XUMUH; JIuKTaHT;
Hcnonp30BaTh NpHU BHIIOIHEHUH YYEOHBIX 3aJaHUH U B IPOLIECCE HCCIIEA0BATEIbCKOM CaMooIIeHKa C
JeSTeNbHOCTH HayYHO-TIOMYJISIPHYIO JTUTEPATyPy XUMHIECKOTO CONePIKAHNS, HCIOJIE30BAHUEM
CIpaBOYHbIE MaTepUabl, pecypcsl MHTepHeTa; OneHouHoro
JHCTaY;
1.2. | OcHoBHbIE 3aKOHOMEPHOCTH 4 0 0 19.09.2022 | PackpbIBaTh CMBICT H3y4aeMBbIX MOHATHIT U IPUMEHSTh 3TH MOHATHS TPU ONMUCAHHH Vernerii onpoc; | Xumust. 9 kinace/I'abpuensu
XHMHYECKHX peakuuit 01.10.2022 | cBOIiCTB BEMECTB M MX MPEBPAIIEHHTIL; TTuchMeHHBIH 0.C., Octpoymos W.T., Cazxos
KnaccuduuupoBaTs XMMUYECKUE PEAKIIUH 110 Pa3INYHbIM PU3HAKAM; KOHTPOJIb; C.A., AxunonepHoe
VYcTaHaBIMBaTh 3aBHCHMOCTH CKOPOCTH XHUMIYECKOI peaKI[Hi OT pa3nidHEIX (aktopos; | KoHTponbHas obmecTBo«31aTETBCTBO
ITporuo3upoBaTh BO3MOKHOCTU HPOTEKAHUS XUMUUECKHX MIPEBPAILCHUN B Pa3IHIHBIX paborta; «IIpocBemienuey;
YCIIOBHSX; 3auer;
OmnpezensaTs OKUCIUTENb U BoccTaHoBUTENb B OBP; IIpaktiueckas
CoCTaBIATH ANEKTPOHHBIH OaTaHC peaKiuu; pabora;
ITpon3BOAMTE BEIYHCICHHS 110 XUMHYECKHM YPaBHEHHSIM; TecrupoBanue;
BricTpauBath pa3BEépHyYThIE MMUCbMEHHBIE U YCTHBIE OTBETHI C ONOPON Ha MH(pOPMANHIO U3 | JIUKTaHT;
y4eOHHKA U CIIPaBOYHBIX MaTePHAIOB, IPAMOTHO MCIIONB30BaTh H3yICHHBIH CamooreHKa ¢
MOHATHIHBIN amIapat Kypca XUMHH; HCHOIB30BAHUEMK
Vcnonp30BaTh IPH BBIMOIHEHUH YIEOHBIX 3aJJaHHI U B IIPOLIECCE HCCIIEI0BATEIbCKOM OneHoyHOro
JesTeNbHOCTH HayYHO-IOMYIIIPHYIO TUTePaTypy XUMHIECKOTO COACPIKAHUS, JHCTaY;




1.3. | DaexrposuTHueckas 8 03.10.2022 | PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHI, @ TAKXKE CMBICI TEOPUH DIEKTPOITHTHYECKON Verusii onpoc; | Xumus. 9 kinacc/I"abpuensn
auccouranmsi. XuMHYyecKue 29.10.2022 | nuccoumanuu; TIuchMeHHBII 0.C., Octpoymos W.I'., Cnankos
peaknuH B pacTBopax OOBACHATb IPUYHMHBI 3IEKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB; KOHTPOJIb; C.A., AxunonepHoe

CocTaBisITh ypaBHEHHS AUCCOLMALNN KHUCIIOT, IIEI04eH 1 COJeii, ITONHBIE U KonTposnbHast obuectBo«l31aTenBCTBO
COKpALEHHBIE HOHHbIE YPABHEHUS XUMHYECKUX pEaKLMil HOHHOTO 0OMEHa; pabora; «IIpocBemieHue»;
I1aHUpPOBATh U OCYIIECTBISITE Ha PAKTUKE XMMUYECKHE IKCIIEPHMEHTBI, IPOBOINTH 3auer;

HaOIIFO/ICHNS, IENaTh BHIBOJBI 110 PE3yIbTaTaM SKCIIEPHUMEHTa; IpakTryeckas

CrenoBath npaBuiam 6e30MacHON paboThI B 1a00paTOPUH MPH HCIIOIb30BAHUH pabora;

XHMHYECKOM [OCY/IbI U 060pyHOBaHHS; Tectuposauue;

I1pou3BOANTH BBIYMCIICHHUS 10 XUMHYECKUM yPaBHEHUSM; JIUKTaHT;

BbicTpanBaTh pa3BEPHYTHIC IHCBMEHHBIC W YCTHBIE OTBETHI C OMOPOil Ha HH(OPMALHIO CamooreHKa ¢

U3 y4eOHHKA M CIIPABOYHBIX MATEPHAJIOB, IPAMOTHO HCIOIb30BaTh W3y 4CHHbII HCIIONb30BAHHEMK

HOHSITUHHBIN aIapar Kypca XHMHUH; OueHoYHOrO

Vcronb30BaTh MPH BBIOIHEHHH YIEOHBIX 3a1aHUM U B IPOLIECCE UCCIICI0BATEIBCKON JHCTaY;

JEeSTENbHOCTU HAay4HO-TIONMYJIAPHYIO JTUTEPATyPy XMMHUYECKOIO COACPIKaHHs,

CIpaBOYHbIC MaTepuaibl, pecypcsl MHTepHeTa;
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Pasnen 2. HeMeTaibl M MX COeJHHEHUS

2.1. | OGwas xapakTepucTHKa 4 07.11.2022 | OGBACHATH OOLINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB HEMETAIIOB U HX Vernerii onpoc; | Xumust. 9 kinace/I'abpuensu
xuMH4ecknx iementos VIIA- 19.11.2022 | coenmHenmii B Ipezienax MaibIx EPUOOB U TIIABHBIX MOArPYII [leproandeckoit TIucsMeHHBII 0.C., Octpoymos W.T'., Criankos
rpynnbl. Fanorenst CHCTEMbI XUMHYECKUX JIEMEHTOB C y4ETOM CTPOCHHUS X aTOMOB; KOHTPOJTb; C.A., AxunonepHoe

Xapaktepu30BaTh (H3MUECKUE U XMMHYECKUE CBOMCTBA TIPOCTHIX BEILIECTB rajloreHoB (Ha | KoHTposbHas obuectBo«l31aTENBCTBO
MPUMEpE XJIOpa) U CIOXKHBIX BEIIECTB (XJIOPOBOAOPO/IA, XJIOPHIa HATPUs), COco0bI uX | padora; «IIpocBemnieHue»;
TOJTyYeHHMsI, IPUMEHEHNE U 3HAYCHHE B IPUPOJIE M JKU3HU YEITOBEKa, 3auer;

OmnpeiensTh raoreHuI-HOHBI B PacTBOPE; IpakTuyeckas

InaHupOBaTh U OCYIIECTBISTH HA MPAKTUKE XMMHUYECKUE SKCIIEPHMEHTBI, IPOBOJUTD pabora;

HaOIIFO/ICHHS, JIENaTh BHIBOJIBI 110 PE3yJIbTAaTaM SKCIIePHMEHTa,; Tectuposauue;

CneoBath npaBuiiaM 0e30macHoi paboTh! B 1a00paTOPUK MPU UCTIONB30BAHUH JluKTaHT;

XUMHYECKO# MOCY/IbI U 060pyIOBaHHS; CamooneHKa ¢

BbicTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIC OTBETHI C OMOPOi HA MH(POPMALMIO U3 | HCTIONb30BAHIEMK

y4eOHHKA U CIIPaBOYHBIX MATEPHAJIOB, IPAMOTHO HCIIOIb30BaTh H3yICHHBIN O1eHoYHOro

TIOHATUHHBIN anmapaT Kypca XUMHUH; JHCTaY;

Vcrions30BaTh NPy BEIIOIHEHUH YUEOHBIX 3aJaHUH U B TIPOLIECCE HCCIIEA0BATEIbCKOM
JESITETPHOCTH HayYHO-TIOMYJISPHYIO JTUTEPATYPy XUMHIECKOTO COEPIKAHHS,
CIpaBOYHbBIE MaTepHalbl, pecypchl HTepHETa;




2.2. | O6mas xapaKTepucTuKa 21.11.2022 | O6BsicHsITH 0OLIME 3aKOHOMEPHOCTH B H3MEHEHNH CBOHCTB 2neMeHToB VIA-rpynme! n ux | Yerusiii onpoc; | Xumus. 9 knace/I'abpuensn
XHMHYECKHX 3J1eMenToB VIA- 07.12.2022 | coenuneHnii ¢ y4€TOM CTPOEHHUS UX ATOMOB; TIucEMEHHBIT 0.C., Octpoymos W.I'., Cnankos
rpynnsl. Cepa u eé Xapaktepu3oBaTh GH3MUECKUE U XMMUYECKUE CBOMCTBA IPOCTOrO BEIIECTBA CEPbI U €& KOHTPOJIb; C.A., Akunonepnoe
COeIMHEHHUs COEIMHEHHH (CepOBOOPOA, OKCHIOB CEPBI, CEPHOII KHCIIOTEL, CYyIb(aToB), ciocoOs! ux | KoHTponbHas obuectBo«l31aTenBCTBO

TOJTy4CHHUs], IPUMEHEHUE U 3HAYCHUE B IPUPOJIC M KU3HHU YEIIOBEKa; pabora; «IIpocsentenney;
OmnpenensaTs HaTU4IKe CyIb()aT-HOHOB B PACTBOPE; 3auer;

OOBSICHATD CYIIHOCTH YKOIOTMYECKUX IPO0IeM, CBSI3aHHEIX ¢ IIEpepadoTKoil IMpaxTuyeckas
COEJIMHEHUH Cepbl; pabora;
ITnaHnpoBaTh M OCYIIECTBIATH Ha IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, TIPOBOJUTE TecrupoBanue;
HaOJIIO/ICHNS, IeNaTh BHIBOJIBI [0 PE3yIbTaTaM IKCICPUMEHTA; JIUKTaHT;
CrnenoBats npaBuiaM 6e30MacHON paboTHI B 1a00PaTOPUH NIPH HCIIOJIB30BAHUH CamooneHKa ¢
XHUMHYECKOH HOCY/Ibl U 000pyH0BaHHS; HCIIONb30BAHHEMK
ITpon3BOAUTE BHIYMCICHHS 110 XUMHYSCKHM YPABHEHHSIM; OneHouHoro
Vcrnonp30BaTh IPH BBINOIHEHUH YUSOHBIX 3aJaHUH TEKCTH y4eOHNKA, CIPAaBOYHBIE JHCTaY;
marepuansl (ITepuoauyeckyto cucremy xumuueckux snemenToB /1. . Menneneesa,

TabIHITy pacCTBOPUMOCTH KHCIIOT, OCHOBAHHII ¥ COJIEH B BOJIE, SNIEKTPOXUMHYIECKHIT DS

HAaIpsHKEHUH METaJIoB);

Hcronb30BaTh pH BBIMOTHEHUH Y4eOHbIX 3a/JaHHI U B POIIECCE HCCIIEI0BATEIbCKOM

JEeSTENbHOCTU HAay4HO-TIOMYJIAPHYIO JTUTEPATyPy XMMHUYECKOI0 COACPIKaHHs,

CIIpaBOYHbIE MaTepHalbl, pecypcsl MHTepHeTa;

2.3. | OGwas xapaKkTepucTHKa 08.12.2022 | OGBACHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB 3IeMeHTOB VA-Tpynnsl ¥ uX | YcrHblit onpoc; | Xumus. 9 kiacc/I"abpuensu
XHMHY€CKHX J1eMeHTOB VA- 31.12.2022 | coenuHeHHi ¢ yIETOM CTPOCHHS HX ATOMOB; TTicsMeHHBII 0.C., Octpoymos I.T., Craxxos
rpynmnsl. A3ort, pocop u ux Xapaktepr30Bath GHU3HYECKHE U XUMHIECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta U KOHTPOJIb; C.A., AxunonepHoe
COeTMHEHMST ¢bocdopa 1 MX coeUHEHNH (aMMUaKa, coleil aMMOHWISI, a30THOH KUCIIOTEI, HUTPATOB, KonTtposbpHas obmecTBo«31aTENBCTBO

okcuza pocdopa(V) u pochopHoit KuCT0THL, HochaToB), CIIOCOOB! HX MOTYUEHHUS, pabora; «IIpocBemnieHue»;
NPEMEHEHNE U 3HAUeHHE B IPHPOJE M )KU3HU YeII0BEKa; 3aver;

Omnpeznensath HOHBl aMMOHHUS U (hochaT-nOHBI B PaCTBOPE; Ipaktuyeckas

OOBACHATH CYIHOCTD SKOIOTUYECKHX TIPOOIIEM, CBA3AHHBIX C HAXOXKICHUEM pabora;

coe/IMHeHHH a30Ta 1 ocdopa B OKpyKarome cpee; Tectnposanue;

InaHupOBaTh U OCYIIECTBISTH HA HPAKTUKE XMMHUYECKHE SKCIIEPHMEHTBI, IPOBOJUTD JIUKTaHT;

HAOITFO/IEHNs, IENaTh BBIBOJIBI 110 PE3YIbTaTaM IKCIIEPHMEHTA,; CamooneHKa ¢

CneroBath paBuiiaM 0€30macHoi paboTh! B 1a00PaTOPUK MPU UCTIONIB30BAHUK HCTIONB30BAHUEMK

XUMHYECKOIT TOCy bl 1 000pyI0BaHHS; OneHouHOrO

I1poM3BOANTH BBIYMCIICHHUS [0 XUMHYECKUM yPaBHEHHUSIM; JHUCTaY;

Hcrnonp30BaTh MU BBHINOIHEHHH yUeOHBIX 3aJaHHI TEKCTHl y4eOHUKa, CIPAaBOYHBIC
MaTepHabl (IepHOANIECKyI0 CUCTEMY XUMHYECKHX 3nemeHToB J1. 1. Menneneesa,
TaOJUIly paCTBOPUMOCTHU KUCJIOT, OCHOBAaHHHU M COJICH B BOJIE, YIEKTPOXUMUUECKUM PsiJ|
HanpsHKeHUI METasIoB);

Hcrnonp30BaTh IpH BBHITOMHEHHH YIeOHBIX 3aJaHHUI U B IIPOIECCe HCCIEN0BATEIbCKOH
JeSITeNbHOCTH HAyYHO-TIOMYJISPHYIO JTUTEPATYPy XUMHUECKOTO COZIEPKAHHS,
CIIpaBOYHbIE MaTepHaNbL, pecypcsl MHTepHeTa;




2.4. | O6wast xapaKTepucTHKa 8 09.01.2023 | O6BscHAT 00LIME 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB 311eMeHTOB |V A-rpynisl n Vernbtit onpoc; | Xumus. 9 knace/I"'abpuernss
XHMHYECKHX djieMeHToB IVA- 04.02.2023 | ux coemuHeHuit ¢ yUETOM CTPOEHHS HX ATOMOB; [ucpMeHHBIi 0.C., Octpoymos W.I'., Cnankos
rpynmnsl. Xapaktepr3oBath GHU3NYECKUE U XUMHYECKHIE CBOMCTBA MPOCTHIX BELIECTB YIIEPOsa 1 KOHTPOIIb; C.A., Akunonepnoe
Yraepoa u KpeMHMIi H UX KPEMHUA U UX COCAMHEHUH (OKCHIOB YIIIEpO/ia, yroJbHOM KUCIIOThI, KApOOHATOB, Konrposnbhas obuectBo«31aTENBCTBO
COeTUHEeHHUsI OKCH/Ia KPEMHHS1, KDEMHUEBOH KUCIIOTBI, CHITMKATOB), CIIOCOOBI UX MOJTy4CHHS, pabora; «IIpocBemenuer;

[IpYMEHEeHHE U 3Ha4eHHUe B IPHPOJE U )KM3HU YeJIoBeKa; 3ayer;
OmnpenensaTs KapOOHAT- U CHINKAT-HOHBI B PACTBOPE; ITpaxTuyeckas
OOBSICHATD CYIIHOCTH YKOIOTMYECKHUX IIPOOIIeM, CBSI3aHHBIX C HAXOXKACHHEM pabora;
YIJIEKUCIIOrO Ta3a B OKpyJKaroleil cpene; TectupoBanue;
WnmocTpupoBaTh B3aNMOCBSI3b HEOPraHUYECKUX COSIUMHEHHUH yriepoaa u Juxrant;
OpraHNYECKUX BEIECTB; CamooneHka ¢
IInanupoBaTh U OCYIIECTBIIATh HA MPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, IIPOBOAUTH HCIIOJIb30BAaHNCMK
HaOJIFOICHNUS, IeTIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIICPUMEHTA; Ouenounoro
CrnenoBats npaBuiaM 6e30MacHON paboThI B 1a00PaTOPUH IIPH HCIIOIB30BAHNH JmcTay;
XUMHYECKOIT TOCY bl ¥ 000pyIOBaHHUS;

Vcrnonp30BaTh IPH BBINOIHEHUH YUSOHBIX 3aJaHUH TEKCTH y4eOHNKA, CIPAaBOYHBIE

Marepuainsl ([Tepropmdeckyro cucteMy XuMH4eckux anementoB JI. 1. Menneneesa,

TabIMIy PAaCTBOPHMOCTH KHCIIOT, OCHOBAHMI U COJIEH B BOJIE, HNIEKTPOXUMHYECKHH P

HAaIpsHKEHUH METasIoB);

Hcnonp30BaTh IpU BBINOIHEHHH YUeOHBIX 3a1aHHI U B IIPOLECCE HCCIIEN0BATEIbCKOM

JesTeTbHOCTH HayYHO-IOMYIIIPHYIO TUTEPaTypy XUMHIECKOTO COePKaHH,

CIPABOYHbIE MaTepHAIIbL, pecypchl HTepHeTA:

Hroro mo pasaeny 24

Pasnen 3. Mera/libl M MX COCIMHEHHS

3.1. | OGuiue cBOiiCTBAa METAILIIOB 4 06.02.2023 | PackpbIBaTh CMBICI H3y9aeMbIX IIOHATUH W MPHMEHATH 3TH HOHTHS HPH OIHCAHUI VYernsiit onpoc; | Xumus. 9 knace/I"abpuersH

18.02.2023 | cBoiicTB BelieCTB U UX MPEBPAILEHHUI; ITuceMeHHBIiT 0.C., Octpoymos W.I'., Cnanxos
OOBACHATH 001IME 3aKOHOMEPHOCTH B H3MEHEHHHU CBOKMCTB JIEMEHTOB-METAJIOB M HX KOHTPOJIb; C.A., AKunoHepHOe
COCIMHEHHH C Y4ETOM CTPOCHHUS HX aTOMOB; KonrponsHas obmecTBo«31aTENBCTBO
XapaKkTepu30BaTh CTPOCHNE METAJLIOB, 00MINE (HU3NYECKHE 1 XUMUYECKHE CBOHCTBA pabora; «IIpocBemienuey;
METaJUIOB; 3auer;

XapakTepr3oBath 00IIUe CIIOCOObI TTOIYYSHHS METAIIOB; ITpakTnyeckas
CneoBath mpaBuiaM 0€30macHoi paboThI B 1a0OPaTOPUK MPU UCTIONB30BAHUHI pabora;
XUMHYECKOIT TOCY Bl M 000pyI0OBaHHUS; TectupoBanue;
ITpon3BOANUTS BHIUKCICHHS 10 XUMHUCCKHM YPaBHEHHSM; JuKTaHT;
Vcrosnp30BaTh NPH BBINOIHEHUH YUeOHBIX 3aJaHUI TEKCTH YU4eOHNKA, CIPAaBOYHBIC CamooleHKa ¢
marepuansl (ITepuoanyeckyro cucremy xummudeckux snemMenToB /. . Menneneesa, HCTIOJIb30BaHUEMK
TaOIHIy paCTBOPUMOCTH KHCIIOT, OCHOBAHHIT M COJIEH B BOJIE, SNEKTPOXUMHYECKH psix | OneHouHOro
HanpsHKeHUI METasIoB); JIHCTay,

Vcrions30BaTh NpHU BEIIOIHEHUH YUEOHBIX 3aJaHUH U B TIPOLIECCE HCCIIEA0BATEIbCKOM
JESITeTbHOCTH HayYHO-TIOMYJISIPHYIO JTUTEPATYPy XUMHIECKOTO COICPIKAHHS,
CIpaBOYHbBIE MaTepHalbl, pecypchl HTepHETa;




3.2. | Baxueiilme MeTaLIbI U UX 16 20.02.2023 | O6BsicHsITH 00LIHE 3aKOHOMEPHOCTH B H3MEHCHHH CBOIICTB 2JIEMEHTOB-METAILIOB B Verusii onpoc; | Xumus. 9 kinacc/I"abpuensn
coelHHeHust 22.04.2023 | rpynmax u MX COEAMHEHHUI C YUETOM CTPOEHHS UX ATOMOE; IuceMeHHsIi 0.C., Octpoymos U.T'"., CnanxoB
Xapaxktepr30BaTh (pU3MUECKUE U XMMHUYECKUE CBOMCTBA IIPOCTHIX BELIECTB METAJLIOB U UX| KOHTPOJIb; C.A., Akunonepnoe
coeiHeHNH (OKCH/I0B, THAPOKCH/IOB, CONEit), CIIOCOOBI MX MOTy4CHHUs, IPUMEHEHNE U KourponbHas obuectBo«l3narenbeTBO
3Ha4YeHHUE B IPUPOJIE U JKU3HH YEIIOBEK; pabora; «IIpocserienuey;
Pacro3HaBaTh C MOMOIIBIO KAYECTBEHHBIX PEAKIHIl HOHBI METAJLIOB (MarHus, 3auer;
ATIOMUHHS, LIMHKA, XKene3a, Me/In); ITpakTHueckas
ITnaHUPOBATh U OCYIIECTBISTh HA IPAKTHKE XUMUYECKUE IKCIIEPHUMEHTBI, IPOBOJUTH pabora;
HaOJIFO/ICHHS, JIENaTh BHIBOJBI 110 PE3yIIbTATaM SKCIICPUMEHTA; Tectuposauue;
CneroBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOPUK MPU UCTIONIB30BAHUKI JlukTaHT;
XHMHYECKOI [OCY/IbI U 060pyHOBaHHS; CamoomeHKa ¢
Tpou3BOAUTH BHIYHCIICHHS 10 XHMUYECKHM YPABHEHHUSIM; HCIIOJIB30BaHHEM
BbicTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIC OTBETHI C OMOpOii Ha HH(OopMawuio 13 | OLeHOYHOro
y4eOHHKa U CIIPABOYHBIX MATEPUANIOB, TPAMOTHO HCIIOIB30BATh H3y4CHHBII JHCTaY;
HOHSATHHHBII annapaT Kypca XHMHH;
Vcronb30Bath PH BBIIOIHEHHH Y4EOHbIX 3a/[aHHIl U B [IPOLIECCE HCCIIEA0BATEIBCKOM
JeSTENbHOCTH HAYYHO-IOIYJISIPHYIO JINTEPATYPy XUMHYECKOTO COZICPIKAHHS,
CIpaBOYHbIC MaTepuaibl, pecypcsl MHTepHeTa;
Hroro mo pasneny: 20
Pa3nen 4. Xumus u okpy:kaouias cpeaa
4.1. | BemecTBa 1 MaTepHaJIbI B 3 24.04.2023 | XapakTepn30BaTh poJib XUMHH B PA3IMYHbIX Chepax AesTelIbHOCTH JIF0JIeH, OCHOBHBIE Verusiid onpoc; | Xumus. 9 kinace/I"abpuensn
JKU3HH YeJI0OBeKa 03.05.2023 | BemecTBa 1 MaTEpHAbl, TPUMEHSEMBIE B )KH3HU COBPEMEHHOTO YENOBEKA,; TTuceMeRHbII 0.C., Ocrpoymos N.T"., Cnazkos
OOBACHATH yCIOBHS O€30MIACHOT0 UCTIOIb30BAHUS BELIECTB U XUMUYECKHUX PEaKIUii B KOHTPOJIb; C.A., AKunoHepHOe
OBITY; KourponbHas obuectBo«l31aTenbCTBO
AHanu3MpoBaTh ¥ KPHTHYECKH OLEHHBATH HH(POPMALHIO O BIMSHHH POMBILIUICHHOCTH, | paboTa; «IIpocserienuey;
CENBCKOTO XO3SHCTBA, TPAHCIIOPTA U JIP. HAa COCTOSIHHE OKPYIKAIOLIEH Cpejibl; 3auer;
VMeTh 0Ka3bIBaTh MEPBYIO MOMOILb [PH XHMHYECKHX OJKOTaxX M OTPABICHHSIX; ITpakTHyeckas
IpunuMath yyactue B 00Cyx)IEHHH NPOOJIeM XUMUYECKON U SKOJIOTHYECKOH pabora;
HaIIPaBJICHHOCTH, BBICKa3bIBaTh COOCTBEHHYIO TTO3MIIHIO 110 IPOOIeMe U IpeuIararth Tectuposanue;
BO3MOJKHBIC IyTH €€ peIICHHUS; Jlukranr;
CamooneHka ¢
HCIIOJIB30BAHHEM
OneHoyHorO
JHCTAY;
Hroro mo pasmeny: 3
Pe3epBHoe Bpemst 4
OBIEE KOJIMYECTBO YACOB I10 | 68

TTPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
«M3narensctBo«l IpocBeieHre;

Xumus. 9 knacce/I"abpuensu O.C., OctpoymoB WN.T'., CnaakoB C.A., AKIIHOHEpHOE OOIIECTBO
«M3narensctBo«l IpocBeieHre;

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Meroandeckue peKOMEHIAMH IJIs yUuTess K yaeOHuky. Xumus. 8 - 9 kimacc. O.C.I'abpuensna,
N.I'. OctpoymoBa, C.A. Cnajgkosa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

HaGop Mozerneii aToMOB 11 COCTaBIIEHUS MOICJICH MOJIEKYIT 10 OPTaHUYECKONW U HEOPTraHUYECKON XUMUH.
HabGop mozeneii KpucTaluTMUecKuX peneTok (anmas, rpadur, xkene3o, KaMeHHas! COJib, JIe]l, MarHUW, MeJlb,
YIJIEKUCIBIN Ta3, o).

Komnekmus «BookHa.

Kommexmus «MeTtasibl»

Komnexnus «HedTh 1 mpoayKThI ee mepepadboTKu

Komnexmus «TormmmBoy

Komnekuus «HyryH u cranb»

Komnexmus «IImacTMmaccri»

Konnexuus «lkaia TBepaoCcT

Kommexmus « ATFOMUHUM

Konnekuust «KameHHbIH yroyib U IpoAyKThl ero nepepadorku»Komnekuust «CTEKI0 U u3enust us
crexna»Komneknus «MuHEpabl 1 TOPHBIE TOPOABDy (48 BUIOB)

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JEMOHCTPAIIUI

bans koMOMHUpOBaHHAas JIabopaTopHas

Kommiekt ko6 1eMOHCTpallMOHHbIX

KomriuiekT mepHO# 11ocy bl

Kommnexr uznenuii u3 kepamuku u gapgopa

MarnuTHas Melanka

HaGop nocy/iel 1 npuHaIeKHOCTEH U1 IPOBEIEHUS IEMOHCTPALMOHHBIX onbITOB [Ipubop 1t momyueHus
ra3oB (J€MOHCTPAIIMOHHBIN)

CnnpToBKa 1eMOHCTPAIMOHHAS

VYcTaHOBKa /17151 IEPErOHKH BELLIECTB

XpaHWINLIE 11 XUMUYECKMX PEAKTUBOB






