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IHosicHuTEeNLHAA 3aNIUCKA

1.JononuurtensHas obpa3oBaTelibHas 00IIepa3BUBaIOIIas Mporpamma «XuUMHUS BOKPYT
Hac» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

-OenepanbHoro 3akoHa OT 29 nekabps 2012r. Ne 273-@3 «OO6 o6pa3oBaHuud B
Poccuiickoit ®enepanuny», [lopsaka opraHu3anud W OCYIISCTBICHHS 00pa3oBaTelbHOU
NESTENIbHOCTH 0 JIOTOJHUTEIbHBIM 0011e00pa3oBaTebHbIM Hporpammam (ytB. [lpukazom
Munucrtepcrsa npocsenieHus: Poccuiickoit @enepanuu ot 09.11.2018r. Ne 196),

-ITocTtanoBnenue I'maBHOro rocyaapcTBeHHOro canutapuoro Bpada P® ot 28.09.2020 N
28 "O06 yrBepxaeHuu canuTapHbix mpaBmi CII 2.4.3648-20 "CaHuTapHO-31HUIEMHUOJIOTHIECKUE
TpeOOBaHUSI K OpraHU3alUsM BOCHUTaHHS W OOY4EeHHMs, OTAbIXa W O3J0POBJICHUS JeTed u
MOJIOZIEKH .

-CanlluH 1.2.3685-21 «l'urneHudeckue HOPMATHUBBI M TpeOOBaHUS K OOECICUEHUIO
Oe3omnacHoCTH U (1K) 0€3BpEeIHOCTHU AJis YesloBeKa (PaKTOPOB Cpeibl 00UTaHUA», (YTB.

-[loctanoBnenue ['7aBHOTO TOCYIapCTBEHHOIO CaHUTapHOro Bpada Poccunm oT
28.01.2021), Meroauyeckux pEKOMEHJALMNH 1O IPOEKTUPOBAHUIO  JOMOJIHUTEIbHBIX
o6iepasBuBaromux mporpamm (mucbMo MO u H P® ot 18 HostOpst 20151, Ne(09-3242),

- YueOnsiit mnan MKOYVY «Hoo-/Imutpuesckas COLL»

Kypc «Xumus BOKpyr Hac» MpeaHa3HAueH s pean3aldd JIOMOJIHHUTEIBHOTO
oOpa3zoBanus oOyuarouuxcs 9 kiaaccoB B ycnoBusax peanuzanuu @I'OC OOO u HampaBieH Ha
pacuiMpeHre 3HaHUKM OOYYAIOIIUXCS O MPAKTHYECKOM NPUMEHEHUU XHUMHYECKHUX BEIIECTB B
€XKeJIHEBHOM KU3HU YelloBeKa, (popMHUpOBaHUE MHTEpeca K XMMHM KaK K BO3MOXHOW 00yacTu
Oynymiei mpopecCHoOHATBHON ACSITETLHOCTH.

2. MecTo Kypca B Y4eOHOM IJIaHe

lNona oOyuenus KonnuectBo yaco B | KonnuectBo yueOHBIX Bcero gacos 3a
HEJZIENI0 HEJEIb yueOHBIH roj
9 xmacc 1 34 34
34 gaca 3a Kypc

3. Ilnanupyemble pe3yJbTAThl 0CBOCHHS AOMOJTHUTEILHOIO 00pPa30BaHMA
JlanHast mporpamma obecreuyuBaeT (GOPMUPOBAHUE JTMUYHOCTHBIX, METANPEIMETHBIX U
IIPEIMETHBIX PE3YJIbTATOB.

JInuHoCTHBIE:
0 B IIEHHOCTHO-OPHUEHTAIIMOHHOW c(epe — dYyBCTBO TOPAOCTH 33 POCCHUUCKYIO
XHMHYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIEJI€YCTPEMIICHHOCTB;
O dbopMupOBaHUE IIEHHOCTH 3J0POBOTO M 0€30mMacHOro olpas3a >KHW3HH, YCBOCHHUE

mpaBujl HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30macHoTo IIOBCJICHHUA B T-I]f)C3BI)I'-I'c’tI\/IIHI:;IX
CUTyalUsX, YIPOKAOIIUX KU3HU U 3I0POBLIO J'IIO,HCfI;

[ B TpyIoBoil cdepe — TOTOBHOCTh K OCO3HaHHOMY BbIOOpY JajbHeHIIei
00pa30BaTeNbHON TPAaeKTOPUH;
O B II03HABATEJIbHOM (KOTHUTUBHOM, MHTEUIEKTYaJIbHON) chepe — yMEHUE YHpaBIsATh
CBOEH MMO3HABATEILHON AEITEILHOCTEIO.
O (dopMHpOBaHHE OCHOB HKOJIOTHUYECKOW KYJIBTYphl, COOTBETCTBYIONIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIILICHHUS;

MeranpeamMerHble:

MeranpenmeTHsie PEe3yJIBTaThI BKJIFOYAIOT OCBOECHHBIE o0yJaronumMucs

MEXIIpEIMETHbIE TOHATUS W  YHHBEpCaJbHble yueOHble JelcTBUSA  (PEryJIsTUBHEIE,
[IO3HABATENIbHbIE, KOMMYHHKAaTHBHBIE), CIIOCOOHOCTh MX HCIOIb30BaHUS B  y4eOHOMH,
[IO3HABAaTEJIbHO M COLMAJIbHOM  INPAKTUKE, CaMOCTOSTENBHOCTh  IUIAHUPOBAHUS U



OCYILIECTBIICHUS] Y4eOHOW JEATENbHOCTH U OpraHu3aluyd y4eOHOro COTPYIHHMYECTBA C
nejaroraMu U CBEpCTHUKAaMU, IOCTPOEHUE MHANBUYaTIbHOM 00pa30BaTEIbHON TPACKTOPHUH.

. Perynstususie YY ]|

. VYMeHune MIaHUpOBaTh PELICHUE 3a1a4K

. Ywmenue popmyaupoBats npodiemy

. YMeHune popMynupoBaTh MO3HABATEIbHYIO LEJIb

. YMeHue BplIBUTaTh TUIIOTE3Y

. VYMeHune OLeHUBATh CTENEHb U CIOCOOBI JOCTHKEHUSI LIEIH

. IMo3naBaresbHbIe Y'Y ][

. VYMeHune UcKaTh U BBIACIATh HH(OPMALIHIO

. YMeHue noBoAUTh 0] HOHATHE, BBIBOAUTH CIIEICTBUS

. VYMeHue NOoHMMaTh HMH(OPMAIMIO B HESBHOM BHJE, B BHJE TaOJHI], CXEM,

PUCYHKOB

. VYMeHue yCTaHaBIUBaTh IPUUYMHHOE — CIICICTBEHHbIE CBA3H

. YMeHue ucnonbp3oBaTh 3HAKOBO — CUMBOJIMYECKHE CPEJICTBA

. VYMeHne aHaIu3UpOoBaTh C LIEJIbI0 BIACICHHS IPU3HAKOB

. YMeHune MOJAenpoBaTh

. YMeHune BBICTPauBaTh JOTMUECKYIO Lelb pacCyKACHUN

. YMeHue CcUHTE3UpoBaTh (KaK BOCIIOJIHEHHE LEJIOr0 M3 YacTei, BOCHOJHEHUE

HEJIOCTAIOLINX KOMIIOHEHTOB)

. YMeHue BbIOMpaTh OCHOBAaHUS W KPUTEpUS JJIsl CpPaBHEHUS CcepUallMM U

Kiaccuukanum

. KommyHukatrususie Y'Y/

. VYMeHne NOHUMATh 11eJIb, CyTh TEKCTa

. YMeHue BpIpakaTb CBOIO TOUKY 3PEHHUS

. YMeHue paszpenaTb KOHQIUKTHI

. YMeHue HHUIIMUPOBATh COTPYIHUYECTBO

. YMeHue UCToNb30BaTh peUeBble CPECTBA aCKBATHbBIE CUTYallMH OOIIEHUS.
IIpeamerHble:

B pesynbpraTe u3yueHus Kypca y4eHUK HAYYHTCH:
3HaTh (MOHUMATB):

O YPAaBHEHMS pPEaKUUi, JIEMOHCTPUPYIOLIME XHMHYECKHE CBOWCTBA METANIOB U
HEMETAJIJIOB U MX COCIUHCHHIA;

O dbuznonornueckoe 1eHCTBrUEe KUCIOT, COJIeH U OCHOBAHUHN M UX UCIOJIb30BAaHUE B OBITY;
O POJIb DJIEMEHTOB JJIsl PACTEHUH U UCIIOJIb30BAaHNE MUHEPATBHBIX yI0OpEHUI;

O 3aBUCUMOCTb CBOMCTB CTPOUTEIBHBIX MAaTEPUAJIOB OT UX COCTaBa U UX MCIIOJIb30BAHMUE;

HCIIOJB30BaTh HpI/IO6peTeHHI)Ie 3HAHUA 1 YMCHUSA B Hp&KTH‘-IGCKOfI JACATCIIbHOCTH U HOBCGI[HGBHOI\/'I
KHU3HU:

O Jutst 6e30macHOro o0pallieHus ¢ BelleCTBaMU U MaTepualaMy B MOBCEAHEBHOMN KU3HU;
O IrPaMOTHOI'O OKa3aHUs NEPBOH MTOMOIUIH IIPU 0XKOraxX KMCIOTAMHU U IIEJI0YaMHU.

Y4YeHuK noJIy4uT BO3MOKHOCTh HAYUHUThCSH:
O XapaKkTepu30BaTh OCHOBHbBIE METOJbl MO3HAHUS XMMUYECKHX OOBEKTOB: HAOIIOJICHHE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJIETTUPOBaHUE;
O UCIIOJIb30BaTh MPUOOPETEHHbIE KIIIOUEBbIE KOMIIETEHIIMU MTPU BBITIOJIHEHUH POEKTOB U

y4eOHO-UCCIIEIOBATENbCKUX — 3a/ad [0 HW3YYEHHIO CBOMCTB, CIIOCOOOB MOJIY4YeHHUS U
pacrno3HaBaHMsI BEILIECTB;

U O0OBEKTHBHO OIIEHMBaTh HH(POpPMAIMI0 O BEUIeCTBAX M XHMHMUYECKHX Ipoleccax;
KPUTUYECKH OTHOCHTHCS K TIICEBJOHAy4yHONH HMH(OpPMAILMU, HEZ0OPOCOBECTHOW peKjiamMe B
CpeJCTBaX MacCOBOW MH(OPMALIUU.

CucremMa OLleHKH JOCTUKEHH I MIAHUPYeMbIX Pe3yJIbTATOB:



Texymuii KOHTPOJIb YCBOEHUS MPOTrpaMMbl Kypca OCYIIECTBISETCS MPU BBINOJIHEHUN
IPAaKTUYECKUX paboT U pelieHuy 3a1a4. ITOroBeIM KOHTPOJIEM SABIISETCA CEMHUHAP.

4. Conep:xkanue kypca (34 yaca)

Tema 1. Bemecto (5 1)

Crpoenune atoma. CTpoeHHe AIEKTPOHHBIX 000J04YeKk aToMa. [lepuoanueckuii 3aKoH U
[lepuoaunueckas cucremMa XMMHUUYECKUX 3JeMEHTOB. CTpoeHHE MOJEKyd. XUMHYECKas CBS3b.
BaneHTHOCTh U CTENeHb OKUCIEHUS XMMHYECKHUX 3JIEeMEHTOB. IIpoCcThie U CIOKHBIE BEllECTBa.
OcHoBHBIE KJIacChl HEOpPraHMYECKUX BeullecTB. HoMeHKiaTypa HEOpraHM4eCKMX COEAMHEHUN.
Tunel kpuctaummueckux pemerok  Jlemoncrpamuu: 1. O6pasisl anemeHToB [lepuoanueckoit
cuctembl J[.M1.MenneneeBa. 2. OOpa3ipl MPOCTBIX JJIEMEHTOB (METAUIOB W HEMETAILIOB),
OCHOBaHUH, KUCJIOT, BOJIEH, OKCUIOB. 3. Moaenu KpUCTAIIMYECKUX PELIETOK.

Jlaboparopubriii  skcnepumeHT Ne 1 CocraBieHue MoOJEIM HEOPTaHUYECKOTO
COETUHEHMUSI.

Tema 2. Xumunueckas peakuus (5 4)

XuMuYeckue peakiuu U ypaBHeHHS. Knaccudukanus XUMHYECKMX peakIuil Io
pa3IMYHBIM  TIPU3HAKaAM.  DJIEKTPOJIUTBI M HEIJNEKTPOJuThl. KaThuoHbI W  aHHMOHBI.
DNEKTPOIUTHYECKAs JUCCOIMALMS KHUCIOT, IIeio4Yel u conel (cpeanux). Peakuuu MOHHOTO
0o0MeHa U YCJIOBUS UX OCYILLECTBICHHUS.

Hemonctpanus: [IpuzHaku XuMHYECKON peakinu

Jlabopatopusbiit skcriepumMenT: Ne 2 TIpoBeneHrne XUMUYECKHMX PEAKIUil 3aMEeIeHuUs,
MPUCOEANHEHHUS, pa3noxkeHus, ooMeHa. No 3 loHHbIEe peaKIuy U YCIOBUS UX MPOTEKAHUS.

Tema 3. DnieMeHTapHbIE OCHOBBI HEOPraHUUECKOH XumMuu (9 u)

XUMUYECKHE CBONCTBA MPOCTHIX BEUIECTB: METANIOB M HEMETAIIOB. XUMHUYECKHE
CBOMCTBAa OKCHJIOB, OCHOBAaHMM, KHUCJIOT, coyie (cpeaHux). UucThie BemecTBa M CMECH.
bezonacnocts B maboparopun. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. (CocTaBieHue
AIIEKTPOHHOTO OasiaHca. BrruricieHne MaccoBOM 1011 XMMUYECKOTO JIEMEHTA B BEILIECTBE.

JlemoncTpanus: HucTele BelecTBa U CMECH.

JlabopaTopusrit axcriepumMeHT: Ne 4 CBOICTBA KHCIIOT, OCHOBAHUM, OKCUJIOB U coJiei. Ne
5 PelieHne skciepMMEHTANIbHBIX 33]1a4 HAa OCYILIECTBICHHUE LIETIOYKH PEBPALICHUH.

Tewma 4. [IpeacraBnenue 00 opraHUYECKUX BeECTBaX (4 9)

[lepBoHayanbHble cBefieHUS 00 oOpraHuyeckux BemiecTBax. (CHOBHBIE KIIACCHI
OpPraHMYECKUX COEAMHEHUH. YTIEBOJOPOAbl NpENeNbHbIE M HENpeAeiabHble: METaH, 3TaH,
STHIIEH, aneTuieH. Kucinopoacoaepskamiue BelecTBa: CIUPThl (METaHOM, 3TAHOJ, TIIMLEPHH),
KapOOHOBBIE KHUCJIOTHI (YKCyCHasi U CTeapuHOBas). buoiornuecku BaKHBIE BEIECTBA: OCJKH,
YKUPBI, YTTIEBOJIbI

Hemonctpanun: O0pa3isl OpraHuyecKuX COeTMHEHHH.

JIaGoparopusiii skcriepumenT: Ne 6 CocTaBieHue MO OPraHUYECKOTO COSAMHEHUS
(yrieBomopoja u kuciopozcoepxkaiero). Ne 7 CBoiCTBa OpraHUYECKUX COCTUHEHUH.

Tema 5. Meroabl mo3Hanusi B Xumui (7 )

Omnpenenenue XapakTepa Cpeabl pacTBOpa KHUCIOT U IIEJNOYed C  [OMOIIBIO
MHIUKaTopoB. KauecTBeHHbIE peaklMM Ha KATUOHbI M AHUOHBI B pacTBope. BrluucieHue
MaccOBOH JI0OJIM pacTBOpPEHHOro BemiecTBa. [lomyuenue razoo0pa3Hbix BemiecTB. KauecTBeHHbIE
peakiuu Ha razoo0pa3Hble BellecTBa. BrIUMcieHrne KOJIMYECTBa BEIIECTBA, MACcChl MM 00beMa
BEIIECTBa M0 KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY OJHOTO U3 PEAareHTOB WM MPOJIYyKTOB
peakuuu. Berunciaenue BbIxoJa IpoyKTa peakiuu.

HemoncTpauuu: 3MeHeHrne oKkpacki HHIUKATOPOB B Pa3IMYHBIX CPEIaX.

JIaGopartopuslii skcriepuMenT: Ne 8 Ormpenenenue noHOB B pacTBope. Ne 9 Pemienue
AKCIIEPUMEHTANIBHBIX 3aJa4d Ha pacro3HaBaHue BemecTB. Ne 10 IlonydeHne yriekucnoro rasa,
BOJIOPO/ia, KUCJIOPO/Ia U AllETUJIEHA U OTIBITHI C HUMH.

Tema 6. Xumusi u Xu3Hb (4 9)3aMMOCBS3b PA3IUYHBIX KJIACCOB HEOPTaHUYCCKUX
BelecTB. ['eHeTmyeckue psAabl 2JIeMEHTOB. [IpuMeHeHue HEKOTOPbIX HEOPraHWYECKUX



coenquHeHuil. Paznenenue cmeceld n ouncrtka BeuecTs. [Ipurorosienue pactBopos. [IpoOiaemsl
0€30I1aCHOr0 MCIOJb30BAHUS BEIIECTB M XUMHUYECKUX PEaKUUil B IOBCEAHEBHOM KHM3HH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOWIEH cpebl U ero mociencTBust  Jlemonctparuu: O0pasisl
XUMHUYECKON IPOAYKLIHH.

JlaGoparopubiii  skcriepuMenT Ne 11 OcymiecTBieHue  B3aWMOIPEBpAIICHUH
HeopraHuyeckux coeauHeHud. Ne 12 Pazgenenme cmeceiét cmocob0amMu  pacTBOpPEHUS,
(buIbTpaum, OTCTAaUBaHUA, OCAXKICHHSI, ICWCTBUS MATHUTOM.

Me:xnpenmerHble CBSI3M Y4eOHOro mpeaMeTa: UCTOPUs «3apOKIEHUE U Pa3BUTHE
XuMun», «Bplraromuecss ydeHble-XUMHUKH», «Pa3BUTHE XMMHMUYECKOM IPOMBIIIICHHOCTH B
Poccuny; pusmuka «Ctpoenune aroma», «Tena u BemecrBa. CBOHCTBa BemecTB», «MatepHabl.
[IpuMeHeHne BeLIECTB M MAaTEPHAJIOB Ha OCHOBE MX CBOMCTBY», «TemnoBoil apdexT peakuun»,
«O06mue Qusnueckue CBOHCTBa MeETaLIOBY», «CIOCOOBI 3aIIUTBl OT KOPPO3HUW»; OHOJIOTHS
«buonornyeckoe 3HaueHUE IIEMEHTOBY, «PacTBOpPHI B IpUpPOAE, B OBITY, B MEAULIMHEY», «A30T B
NPUPOJIE W €ro OHoJoruyecKas poiib», «YTIepoJ Kak OCHOBA JKM3HHM Ha 3emiey, reorpadus
«['eonornyeckue oGomouku 3emnn», «Jlutocdhepa u ee xumuyeckuil coctaBy», «llone3nble
HCKOIIAeMbIE Ha Kapre», «BaxkHellnme XHMHYECKHE IIPOM3BOACTBA Poccum»; matemaTuka
«Pemenne pacu€THeIX 3ama4 1o Qopmyne BeuiecTBa», «PemieHue pacy€THBIX 3a7ay 10
YPAaBHEHUIO peakuun», «Pemenne pacu€THBIX 3a/1a4 IO MacCOBOM JI0JI€ BEIIECTBA B PACTBOPE»;
OBX «TexHuka 6e30MacHOCTH NP BBINOJHEHUH XMMHUYECKHX IKCIEPUMEHTOBY, «be3omacHoe
oOpallleHHe ¢ XMMHUYECKMMHU BeIlllecTBaMU B ObITy», «llepBas momouis npu XUMHYECKHUX
0KOTax».

Opranu3zanusi JeSTeJIbHOCTH 1O JAYXOBHO — HPABCTBEHHOMY Pa3BUTHIO
yyalMXxcs: npejyiaraeMasi pabouas rnmporpaMma CoCTaBjieHa C YYETOM KOHIEMHIUU JAYXOBHO-
HPABCTBEHHOTO BOCIHTAHUSA U BKIIOYaeT B ce0s YPOKH, MOCTPOCHHBIE B COOTBETCTBUU C
KaJICHJapeM 00pa30BaTeNbHBIX COOBITHH, a WMEHHO TMPOBOMASTCS YPOKH, TOCBSIICHHBIC
MaMSTHBIM J]aTaM U COOBITUSIM POCCUHUCKON UCTOPUU U KYIbTYPHI:

16 cenTa0Ops — MexxayHapOIHBIN IEHb OXPaHbl 030HOBOTO CJIOS;

10 HOs1IOps1 — BceMupHbIii IeHb HAYKU 32 MUD U Pa3BUTHE;

19 HosiOps — 310 ner co nHa poxaeHus Muxauna BacuibeBuua JlomoHOCOBa
(1711-1765), pycckoro y4eHOro-eCTeCTBOMCIIBITATENSI, UCTOPUKA, TI0ITA;

10 nmexabpsi — Jens mamsitu Anbdpena Hobens (1833-1896), miBenckoro Xummuka,
WHXXEeHepa, u300peTaress, MpeAnpuHIMAaTeNs U QUIaHTPOIa;

22 ampens — Beemupnsbiit gens 3emiu (otmeuaercs ¢ 1990 r. no pemenuro FOHECKO ¢
[ENbI0 00BbEeIMHEHUS JIIOJICH B JIeTie 3aIIUThI OKPY KaIOIIEeH cpebl);

26 ampens - 35 net co nHa aBapun Ha YepHoObUTECKOM ADC;

30 mas — 1eHp XUMHKA.

Opranmsanusi NPOEKTHON W y4eOHO-HCCJIEeJ0BATEbCKONH  /1eATeJIbHOCTH
yYalmxcs:
BydepHbie cucTeMbl B OpraHu3Me 4ejioBeKa.
Bimsane BUgoB XUMHYECKOI CBSI3HM HAa CBOMCTBA BEIIECTB.
Bo3HUKHOBEHME U pa3BUTHE XMMUYECKOTO MPOU3BOACTBa B Poccuu.
["anpBaHOILIACTHKA U raJIbBAHOCTETHS.
Keneso B Halel KH3HMU.
Hcnonp30BaHre MUHEPaIbHBIX YA0OPEHUH.
Hctopust OTKPBITHSI XUMUYECKUX DJIEMEHTOB.
KucnorHeie ocagku: ux mpupoja v mocaeACTBUSI.
Mertaibl — MaTepuai Al CO3JjaHusl IeIEBPOB MUPOBOI'O UCKYCCTBA.
CoBpEMEHHBIE CTPOUTENIbHBIE MaTEPUAIIbl B ApXUTEKTYPE TOPOIOB.
TexHoMOorHsI MPOU3BOJICTBA OyMaru

N I O



N YrpasineHrue 00paTUMBIM XUMHUYECKUM ITPOILIECCOM.
H XynoxKeCcTBEHHas [IEHHOCTh U CBOMCTBA CTEKJIA.
i DKoJIOrHs AoMa.
5. TemaTn4yeckoe NJIAHUPOBAHHE
Ne i/ Pazgen KOJIMYECTBO TeMa Buanl gesrenbHOCTH
4acoB yJamxcs,
HaIpaBJIEHHbIC HA
JIOCTHKECHHUE
pe3yJibrara
1 BemectBo 5 Ctpoenue aToma. Cnymanue yaurens,
CrtpoeHue 3JIeKTPOHHBIX | pelIeHUEe Pa3InYHbIX
000J104eK aTOMa AKCIEPUMEHTAIBHBIX
[Tepuonuueckuii 3akoH | 3aaady,
u [lepuoanueckas aHaINu3
CHCTEMa XUMMHYECKUX JIAHHEIX, CAMOCTOSTE
9JICMEHTOB JbHas paboTa ¢
CrpoeHue MoJieKy. TEKCTOM B y4COHHKE,
Ha60paT0pHI,Iﬁ Hay‘IHO-HOHYHHpHOﬁ
sKcrepuMeHT Ne 1 JINTEpaType
CocraBieHre MOACIU
HEOPraHUYECKOro
COCIMHCHMUS.
BaneHTHOCTE U CTENCHb
OKHCJICHUS XUMHYSCKUX
SJIECMEHTOB
OCHOBHBIE KJIACCHI U
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIICCTB.
2 XuMHUecKasi peakius 5 Xumnueckue peakuuu u | CamocrosiTenbHas

YpaBHEHUS

Knaccudukanus
XUMHUYECKHUX PEaKLUN 110
pa3IMYHBIM NIPU3HAKAM
JlaGopatopHbIit
skcriepuMeHT Ne 2
[IpoBenenue
XUMHYECKHUX PEAKIINH
3aMeInieHns, oOMeHa,
COEIMHEHMUS,
pa3noxKeHus

DNEKTPOIUTHI U
HE3JIEKTPOJIUTHI.
KatnoHbl 1 aHMOHBI

DIIEKTPOIUTHYECKAS
JUCCOIUAIUS KUCIIOT,
LIETI0YEH U coJieit
(cpennux)

Peakiinn noHHOTO
0o0MEHa U YCJIOBHS MX

paboTa ¢ TEKCTOM B
yueOHUKe, Hay4YHO-
MONYJIIPHON
JauTeparype,
MOJICJIUPOBAHHE,
BBIBOJ (hOPMYIL,
MOUCK OOBSICHEHUS
dhakTam




OCYIIECTBICHUS
JlaGopaTopHbIit
skcriepuMeHT No 3.
HonHbIe peakuuu u
YCIIOBUS X MTPOTEKAHUS

DJIeMEHTapHbIE OCHOBBI
HEOPraHMYECKOW XUMUHU

XHUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB:
METAJIOB U HEMETAJIOB

XHUMHYECKHE CBOMCTBA
OKCHIOB

XHUMHYECKHE CBOMCTBA
OCHOBaHUU

XHUMHYECKHE CBOMCTBA
KHCJIOT

XUMHUYECKUE CBOKCTBA
coJie (CpeHuX).
JlaboparopHblit
skcrepuMeHT Ne 4
CBolicTBa KUCIIOT,
OCHOBaHUM, OKCUIOB U
COJICH.

YucTele BeLIeCTBa U
cMecu. be3onacHocTh B
nabopaTopuu
JlaGopaTopHbIit
skcriepuMeHT Ne 5
Pemenue
SKCHEPUMEHTAIBHBIX
3a/1a4 Ha OCYIIECTBIICHUE
LEMOYKH TPEBPAILICHUH.

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE
peakuuu

CocraBiienue
AIEKTPOHHOTO OaslaHca

Brrunciaenue maccoBoit
JIOJTM XUMHUYECKOTO
DJIEMEHTA B BEIISCTBE.
Pemenue 3amau

Cnymanue yuurens,
oTOOp MaTepuaia u3
HECKOJIbKUX
HCTOYHHUKOB,
HalMCaHNe
JOKJIaJIOB,
pedeparos,
POCMOTP
MO3HABATEIbHBIX
(UITBEMOB,

pELICHUE PA3TUYHBIX
AKCIIEPUMEHTATBHBIX
3ajad,
cHCTEMaTHU3alus,
pabota ¢
KOJIICKIHSIMA
00pasIos.,
BBICTpaMBaHUE
THIIOTE3 Ha
OCHOBAaHUU
HUMCIOIINXCS JTAHHBIX

[Ipencrasnenue 00
OpPraHMYECKUX BEIECTBAX

OCHOBHBIE KJIaCChl U
HOMEHKJIaTypa
OpPTaHHYECKUX
COEMHEHHU.
JlaGopaTopHbIit
skciepuMeHT Ne 6
CocraBieHnue MoJenu
OpPTaHUYECKOTO
COCTUHEHUS
(yrneBogopona u
KHCJIOPOJICOACPIKAIIIETO).

YrieBogopoibl

Crnymanve yaurens,
CaMOCTOSITEIIbHAS
paboTa ¢ TEeKCTOM B
HAyYHO-TIOMYJISIPHOM
JUTEpaType,

aHaJIN3 TaOJIHIL,
rpaduKoB, CXeM,
HaITHCaHHE
JOKJIa/IOB,
pedeparos,
peIIeHNE pa3IMIHbIX
AKCIIEPUMEHTATLHBIX




OpCaACIIbHBIC U
HECTIPCACIIBHBIC

Kucnopoaconep:xaiue
OpraHUYECKUE BEIIECTBA.
JlaGopaTopHbIit
akcnepuMmeHT Ne 7
CBolicTBa OpraHUYECKUX
COCIMHEHUN

buonornyecku BakHbIC
BelllecTBa: OENKH, KUPBI,
YTJIEBOIBI

3aga4

MCTOHBI IIO3HaHUA B XUMHUHU

Ornpenenenne xapakrepa
Cpezbl pacTBoOpa ¢
IMOMOIIbI0 MHAUKATOPOB.

KauectBeHHbIE peakun
Ha KaTHOHBI B paCTBOpE
JlaGopaTopHbIit
3KcnepuMeHT Ne 8
OrnpenenieHne HOHOB B
pacTBope.

KauectBeHHbIE peakiun
Ha aHUOHBI B PaCTBOPE
JlaGopaTopHbIit
sKcrepuMeHT Ne 9
Pemenue
9KCIIEPUMEHTAIBHBIX
3a/1a4 Ha pacro3HaBaHue
BEIIECTB.

Brraucnenmne MmaccoBoi
JI0JIA PACTBOPEHHOTO
BemiecTBa. Pemenne
3amaq

ITonyuyenue
ra3000pa3HBIX BEIIECTB.
KayecTBeHHbBIE peakiuu
Ha razoo0pa3Hble
BEIIIECTBA
JlaGopaTopHbIii
skcriepuMeHT Ne 10
[TonmyyeHue yriiekuciaoro
rasa, BOJ0po/ia,
KHCJIOPOJa U alleTUIIeHa
Y OTIBITHI C HAMU.

Brraucienud mo
YPaBHEHUIO PEAKIIUH.
Pemenue 3agau

Brruncinenune Beixoma
MPOIYKTa PEAKIIUH.
Pemenue 3amau

CamocrosrenbHas
paboTa c TeKCTOM B
yueOHUKE, Hay4HO-
MOITYJISIPHOM
JUTEpaType,
MO/JICJINPOBAHUE,
BBIBOJ (hopmya,
HOUCK OOBSICHEHUS
¢bakxTam, TpOCMOTp
[I03HABATEJIbHBIX
¢uIBMOB,

pelLIeHHEe PA3TUYHbIX
AKCIIEPUMEHTATBHBIX
3ajad,
cUCTeMaTH3alus,
aHaJIN3
BO3HUKAIOIINX
MPOOIEMHBIX
CUTYyalUi

XUMHA U KU3Hb

B3anmocBs3b pa3nuuHbIX

KJIACCOB HCOPIraHNYICCKHUX

Cnymanuve 1 aHainu3
JOKJIaI0B




BEIIIECTB. OJTHOKJIACCHUKOB,
JlaGopaTopHbIit otOOp Marepuasia u3
skcriepumenT Ne 11 HECKOJIBKUX
OcyiecTBienue HUCTOYHUKOB,
B3aMMOTIPEBPALICHUN HamMcaHue
HEOPraHUYECKUX JIOKJIaJIOB,
COCMHEHUII. pedeparos,
Paznenenue cmeceit u BBICTpaUBaHUE
OYHMCTKA BEIIECTB. TUIIOTE3 Ha
[Ipurorosnenue OCHOBAaHHUH
pacTBOpPOB. UMEIOIINXCS JaHHBIX,
JlaGopaTopHbIii aHaJIM3

skcnepuMenT Ne 12 BO3HHUKAIOIINX
Paznenenne cmeceit PpOoOJIEMHBIX
criocoGaMu pacTBOPEHHs,| CUTYaIMI
¢unpTpanumy,

OTCTauBaHUs,

OCaXKICHUS, NCUCTBUS
MarduTOM.

XnMus B TOBCETHEBHOM
JKM3HH. XMMHUYECKOE
3arpsi3sHEHUE
OKpYKaroIllen cpebl 1
€ro IOCICIACTBUIL

Hrorosoe 3anstue.
Cemunap «3HaueHue
XUMUU B HALLIEH KUZHU

Hroro

34 gyaca

6. KasengapHuo — remaTnyeckoe njaHHpoBaHHe

Tema pas3aciia, ¢ YKa3aHuemM Tema YpOKa € YKa3aHUECM KOJINYCCTBA YaCOB, Z[aTa

KOJIMYECTBA YaCOB,
OTBOJIUMBIX HA U3YUCHHE

OTBOAMMEIX HAa YCBOCHHC

IInan

daxt

Tema 1. BemrectBo — 5 gacoB

Crpoenue atoMa. CTpoeHue 3JEeKTPOHHBIX
000JI0YeK aToMa

1 yac

04.09

[Tepuonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMUMHUYECKUX DJIEMEHTOB

1 gac

11.09

Crpoenue Mosiekya. XuMudeckas CBsi3b. THUIIbI
KpUCTAININYECKHX pemeTok. JlabopaTopHblit
skcniepuMmeHnT Ne 1 CocTaBieHue Moienu
HEOPTraHUYECKOTO COEAMHEHUSI.

1 gac

18.09

BaneHTHOCTh U CTENIEHh OKUCICHUS XUMUYECKUX
9JICMCHTOB

1 gac

25.09

[Ipocteie u crnoxubie BeniecTBa. OCHOBHbBIE
KJIaCChl 1 HOMEHKJIATYPA HEOPraHUYECKUX
BEILIECTB.

1 gac

02.10

Tema 2. Xumnueckas
peakuus — S5 4yacoB

XHUMUYECKHUE PCaKIIM U YPAaBHCHUS

1 gac

09.10

Knaccudukamnms XuMruaecKux peakiui mo
pa3sIUYHBIM IpU3HAKAM

1 gac

16.10




JlaGopatopHslii 3KciepuMeHT Ne 2
[IpoBeneHne XMMHUYECKUX PEAKIIUIA
3aMeleHs, 0OMEHA, COCTMHEHUS, PA3TIOKEHUS

SHGKTPOJII/ITBI 1 HCOJICKTPOJIUTHI. Karnons! u
AHHOHBbI

1 gac

23.10

DNEKTPOIUTHYECKAS JUCCOITUAIUS KUCIIOT,
nienovei u cojielt (CpeaHux)

1 gac

13.11

Peakuiuu HOHHOTO OOMEHA M YCIIOBUS UX
OCYIIECTBICHHS

Jlaboparopusriii sxkciepumeHT Ne 3. MoHHBIE
PEaKIMH U YCIOBUS MX MPOTEKAHUS

1 gac

20.11

Tema 3. DnemeHTapHbIE
OCHOBBI HEOPTraHUYECKOU
XUMUU — 9 yacoB

XUMUUYeCKHe CBOMCTBA IMPOCTBIX BEIICCTB:
METAJIJIOB 1 HEMECTAJIJIOB

1 gac

27.11

XHMUMHUYECKHE CBOMCTBA OKCHUIIOB

1 gac

04.12

XMUMHUYECKHE CBOMCTBA OCHOBAaHUH

1 gac

11.12

XUMHUYECKHE CBOMCTBA KUCIOT

1 gac

18.12

XUMHYECKUE CBOMCTBA COJICH (CPeIHMX).
Jlaboparopuslii sxkciepumeHT Ne 4 CBolicTBa
KHCJIOT, OCHOBAHMI, OKCUJIOB U COJICH.

1 gac

25.12

UucTtele BemecTBa U cMecH. bezonacHocTs B
naboparopuu

JlaGopaTopHsbIii kcriepuMeHT Ne 5 Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 Ha OCYILECTBIICHUE
LIETIOYKHU [TPEBPAIICHUM.

1 gac

08.01

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknnn

1 gac

15.01

CocrapiieHue JIeKTPOHHOTO OajaHca

1 gac

22.01

Brrunciaenne MacCcoBOi 10N XUMHUYECKOTO
9JIEMEHTA B BelecTBe. Pemenne 3amaq

1 gac

29.01

Tewma 4. IIpencrasnenue o0
OpPraHUYeCKUX BELIeCTBAX —
4 yaca

OcCHOBHBIE KJIaCChl U HOMEHKJIATypa
OpPTaHUYECKUX COSAMHEHUN.

JlabopaTopusiit skcriepuMeHT Ne 6 CoctaBiieHne
MOJIETI OPTaHUYeC-KOr0 COeTUHEHUS
(yrneBomopo/ia ¥ KUCIOPOJCOIEPKAIIETO).

1 gac

05.02

yI‘J'IeBOJ_'[OpOILBI MNPEACIIbHBIC U HECITPCACIIbHBIC!
METaH, 5TaH, OTUJICH, alICTHJICH

1 gac

12.02

KHCHOpOI{COZ[ep)I(aH_[I/IC OpraHn4CcCKUC BCIICCTBA.

JlabopaTopnsrit axcriepumeHT Ne 7 CBoiicTBa
OpPraHMYECKUX COCAMHECHUN

1 gac

19.02

buonornuecku BaxxHbIC BelecTBa: OCIKH, KUPHI,
YTJIEBOJBI

1 gac

26.02

Tema 5. MeToanl no3HaHUA
B XUMHUH — 7 4acOB

Omnpenenenne xapakrepa cpeibl pacTBoOpa ¢
MTOMOIIBIO0 UHANKATOPOB.

1 gac

04.03

KauecTBeHHbIEe peaklii HA KATUOHBI B PaCTBOPE
JlabopaTopHsrit akcriepuMeHT Ne 8 Omnpesienenne
HOHOB B PacTBOpE.

1 gac

11.03

KauecTBeHHbIE peakliii Ha aHHOHBI B PaCTBOpE
JIaGopatopHslii sxciepumenT Ne 9 Perenue
JKCIIEPUMMEHTAIBHBIX 3a/1a4 Ha PaCIlO3HABAHUE
BELIECTB.

1 gac

18.03




Brrunciienne MaccoBoii 1071 PaCTBOPEHHOTO
BelllecTBa. Pemenue 3agay

1 gac

01.04

[Tosy4deHre ra3000pa3HbIX BEIICCTB.
KauecTBeHHbBIE peakIui Ha Ta3000pa3HbIC
BEIIIECTBA

Jlaboparopusriii sxkcriepumenT Ne 10 Tlomydenwue
YIJIEKUCIIOrO Ta3a, BOJOPO/a, KUCIOPOaa 1
allCTUJICHA U OIIBITHI C HUMMU.

1 gac

08.04

Boruncnenus no ypaBHeHuto peakiuu. Pemenue
3a/1a4

1 gac

15.04

Brrunciienue BbIxoa NpoyKTa peakium.
Pemenue 3amau

1 gac

22.04

Tema 6. XuMus 1 )Xu3Hb — 4
yaca

B3anMocBs3b PA3JINIHBIX KJIACCOB
HEOPTraHUYECKUX BEUIeCTB. [ eHeTHYeCcKue psijibl
aeMeHTOB. [IpuMeHeHe HEKOTOPBIX
HEOPTraHUYECKUX COCTUHCHUI

JlabopaTopHbrit akcriepumeHT Ne 11
Ocy1ecTBieHnEe B3aUMOIPEBPAIICHH A
HCOPraHNYCCKUX COGIII/IHGHI/If/'I.

1 gac

29.04

Pa3znenenue cMeceil 1 04MCTKA BEILIECTB.
[IpuroroBneHue pacTBOpPOB.

Jlaboparopuslii skciepumeHT Ne 12 Pazgenenue
cMeceil criocobamu pacTBOpeHus, GUIbTpaLIH,
OTCTauBaHUs, OCAXKACHUS, JCHCTBHSI MATHUTOM.

1 gac

06.05

[Tpo6emMbl 6e30MacHOT0 UCTIOIB30BaHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI B
MOBCEIHEBHOM KN3HHU. XUMHUUISCKOE
3arpsi3HEHUE OKPYKAIOLIEN CPeIbl U €ro
IOCJIEACTBHUSA

1 gac

13.05

Hrorosoe 3anstue. CeMuHap «3HaueHHEe XUMUU
B HalllEH KU3HW

luac

20.05




