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TPEBOBAHUSA K OCHAIIEHUIO OBPA3OBATEJIBHOI'O
IMPOLHECCA B COOTBETCTBUU C COAEPKATEJIbHBIM
HAITOJIHEHUEM YYEBHbBIX IIPE/IMETOB
OEJNEPAJTBHOI'O KOMIIOHEHTA I'OCYJAPCTBEHHOI'O
CTAHIAPTA OBIIEI'O OBPA30OBAHMUA

XUMUA
IlosicHuTenpHas 3anucka

Ocnoeanusa u yenu papadomku mpeodosanuii

Hacrosimue tpeGoBanus pazpaboTaHbl Ha OCHOBE (heZiepaibHOr0 KOMIIOHEHTA
roCy/1apCTBEHHOI0 00pa30oBaTeNIbHOTO CTaHJAapTa OOIIero oOpa3oBaHUs MO XUMHH
(1711 OCHOBHOM CpeTHEH MIKOJIbI, 0a30BOT0 M MPO(HUILHOTO YPOBHEH MOJHOM cpeTHen
IITKOJIBI).

Marepuan mnpencrapiser co0oil TpeOOBaHUS K MaTepUaIbHO-TEXHUYECKOMY
00ecrnedeHn0 y4eOHO-BOCIIUTATENIFHOTO MPOLIeCCa, MPEABbSBISEMbIE B YCIOBHIX
BBOJIa B JIEHCTBUE IOCYJaPCTBEHHOI'O CTaHIapTa [0 XUMUH.

Ipunyunsr omoéopa 06veKmMos u cpeocme MamepuaIbHO-MexXHUUECK020
obecneuenus.

B TpeboBanust BKJIIOUEHBI IEPEYHU OCHOBHOM Y4eOHOM JMUTEpaTypbl, KOTOpas
cocTaBisieT OuOMMOTeYHBIM (OHA KaOuHeTa XuUMUU. B  OuOmmoreuHslid  GoH.
KaOMHEeTa XUMHH BXOAAT YYEOHUKHM M y4eOHO-METOJMUYecKue mocodus (ydeOHo-
Metonudeckue KoMmruiekTel — YMK), pekomennoBanubsie win jponyiieHHsie MO u
Hayku PO®. IlenecooOpa3Ho BKIIOYHTE B OMOJIMOTEUHBI (POH] KaOMHETa HECKOIBKO
SK3EMILIAPOB yYEOHMKOB M3 JIPYIHX Y4eOHO-METOAMYECKUX KOMIUIEKTOB, KOTOpBIE
MOTYT OBITh MCTOJB30BaHbl YUUTENIEM JJIsl TOATOTOBKU K 3aHATUSIM. BUOIHOTEUHBIH
¢boHI MOXET OBITh JOTOJHEH XWMHUYECKOW SHIUKIONEIueH, CIpaBOYHHKAMU,
KHUTAMH JJIs1 YTEHUS TI0 XUMUH.

DTa I0NOJIHUTENbHAS JIUTepaTypa MpeJHa3Haue€Ha B OCHOBHOM JIJIsl y4allluXcs
Y OHM TOJIB3YIOTCS €1 I00YEPETHO.

[Ipu cocTaBieHUH HOMEHKIATYPHI CPEACTB OOYUEHUS IO XUMHH ObLTH yYTEHBI
CIIEyIOIEe TPUHIINIIBL:

- OPUOPHUTET JIEATENBHOCTHOTO TMOAX0Aa B Yy4eOHO-BOCHHUTATEIHLHOM

IIPOLIECCE;

- KOMIUIEKCHOE HCMOJb30BaHUE CPEACTB OOydYeHUs i1 IOJy4eHUs
[EJIOCTHOTO MpeICTaBICHHs 00 U3ydyaeMoM O0BEKTE WIIH SBIICHUY;

- NIEPEHOC aKLEHTa C PENPOIYKTUBHBIX (OpM y4eOHOH AedaTeIbHOCTH Ha
CaMOCTOSITeNIbHBIE,  MOUCKO-HCCIEI0BATENbCKUE  BUABI  pabOTHI,
AHAIUTUYECKYIO JIeATENbHOCTb;

- dbopMupoBaHHE  pa3NMYHBIX CHOCOOOB TMOMCKA U 00pabOTKH
uH(pOopMaLnu;

- OBJIaJICHUE COBPEMEHHON WHCTPYMEHTANBHOW 0a30if B TrpaHHIAX
3aJIaHHON TTPOTPAMMBI U 00pa30BaTEIIbHBIX IIEJICH;

- pa3BUTHE KOMMYHUKATUBHBIX YMEHHUH yUaIIXCsl.

B cBf3u ¢ TEXHHWYECKUM MPOTPECCOM MPOUCXOTUT OOHOBIIEHUE

COJIepKaHus TIpeMeTa U U3MEHEeHHe HOCUTeNer MH(OpPMALIUY U arnapaTypbl

s ee mnposiBaeHus. Ilpuopurer nomxkeH ObITh 3a  (GOpMUPOBAHUEM



KOMMYHUKATUBHON KYJIBTYPBl ydallUXcsa. TpaguLMOHHBIE U KOMIIBIOTEPHBIE
TEXHOJIOTUH HCIIONB3YIOTCS KOMILJIEKCHO.

B nepeuHsx OOBEKTOB U CPENCTB MAaTEpUATBHO-TEXHHYECKOTO
obecrieyeHrss B OOJBIIMHCTBE CIY4aeB IPEJICTABICHbI HE KOHKPETHBIE
Ha3BaHUS, a JHIIb OOmas HOMEHKJAaTypa OOBEKTOB, TaK KaK MHOTHE
IIPOM3BOIUMBIE  CPEICTBA U OOBEKTHl  MaTepUAIbHO-TEXHUYECKOI'O
obOecIieyeHns IBIAIOTCS B3aHMO3aMEHSIEMBIMY U UX MCIIOIb30BAHUE IMPU3BAHO
o0ecrneynTh He TOJBKO IPENoJaBaHUE KOHKPETHBIX IPEIMETHBIX TEM, HO,
MIPEX/Ie BCEro, CO3JJaHNe YCIOBHUH /Ui (JOPMHUPOBAHUS U PA3BUTUS YMEHUN U
HaBBIKOB ydamuxcs. VICKiIroueHHe COCTaBJIAIOT HaTypalbHble OOBEKTHI

(Habopsl XAMHUYECKHUX PEaKTUBOB, KOJUICKIUN), a TaKkKe
CHelHaTM3UPOBaHHbIE PUOOPHI U almaparbl, KOTOPble UMEIOT KOHKPETHbBIE
Ha3BaHUS.

CpenctBa o0ydyenuss mnsi S(O(PEKTUBHOrTO MpEnojiaBaHus XUMUU
MIPEJCTABIICHBI B HACTOALINX PEKOMEHIAIMSIX Pa3IMYHBIMUA BUAAMHU TOCOOHIA
(HatypanbHble OOBEKTHI, MOJEIH, MPHOOPHI U HAOOPHI AN MOCTAaHOBKHU
JEMOHCTPAIIMOHHOTO M YYEHHYECKOTO SKCIIEPUMEHTA, MMeYaTHbIC U SKPAHHO-
3BYKOBBIE CpeACTBa OOYYEeHHs, CpeICTBa HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, a TAK)KE BCIIOMOTaTeIbHOE 000PYI0BAHHE).

Hoeu3na pazpadomannsvix mpeoosanuil

B oTnuume ot cymiecTBOBaBIIMX paHee MepeyHel yueOHOro 060py1oBaHUS 11O
XUMHHM HACTOSIIIME PEKOMEHJAllMd OpPUEHTUPOBAHBI HE TOJILKO Ha OOecledeHHe
HarJSIIHOCTH TIpoliecca 0OydeHus, HO M, TPEeXK/Ie BCEro, Ha CO3aHNue HEOOXOIMMBIX
yCIOBUH 715 peanu3anuy TpeOOBaHU K YPOBHIO MOJATOTOBKU BBITYCKHHUKOB.

locymapcTBeHHBI  cTaHAApPT IO XUMHH  IPEINOJaracT MPHOPHTET
NEeSTeNbHOTO MMOAXO0/a K Mpoleccy OOY4YeHHs, pa3BUTHE y YyYaIIMXCS MIMPOKOTO
KOMIUIEKCa OOmuMX Yy4eOHBIX M NPEIMETHBIX YMEHHH, OBJIAJCHHE CIOCO0aMH
NesITeIbHOCTH, (bopMHUpYIOLTUMH MI03HABATENIbHYIO, 1H()OpMaIOHHYIO,
KOMMYHHUKATHBHYI0 ~ KOMIIETEHIIMH.  MarepuaabHO-TEXHHUECKOe  obOecreueHue
y4eOHOro Ipolecca JOHKHO OBITh JOCTATOYHBIM IS 3(PPEKTUBHOTO peIIeHUs 3TUX
3amad. [losToMy pexkoMeHJanmuyM BKJIIOYAIOT CpelncTBa OOydeHHs, He TOJBKO
BBIyCKaeMble B HACTOAILIEe BpeMs, HO U HOBbIE (NEPCHEKTUBHBIE), CO3/IaHUE
KOTOPBIX HEOOXOINMO ISl peaIn3allii CTaHAapTa.

Kommiext yueOHOro 060py0BaHus B HACTOSIIIUX PEKOMEHAALUAX COCTABIICH
no OJOYHO-MOAYNbHOMY HpuUHLUIY. OCHOBHBIM OJOKOM SIBIsieTCSl ydeOHOe
obopynoBanue aisi 6a30BOro ypoBHs oOyueHMs XuMHHM. B crapmieil mkone mpu
W3YyYEHHUH TpeMeTa Ha 0a30BOM ypOBHE BO3MOXHO MOBTOPEHHUE JIEMOHCTPAIIHOHHBIX
U J1abOPAaTOPHBIX OMBITOB M MPAKTUYECKUX 3aHATUN MPHU YCIOBUM UX 000OIIEHUS Ha
00J1e€ BHICOKOM YpOBHE.

[TpodunbHoe 0OyueHne noTpedyeT co3AaHue JAOMOIHUTENBHOr0 Moayis. OH
JOJDKEH COCTOSITh M3 HEeOOJNBIIOTo rmepedHs obopymoBanus. llpum cozmaHuu 3TOTO
MOJyasl Ooybllle BHUMAaHUS JOJDKHO YIAENAThCA JalibHeimemMy (HOpMUPOBaHHIO
WCCIIEIOBATEILCKUX ~ HABBIKOB.  HeEOomeHWMyI0  TONIECPKKY  OKaXKyT  HOBBIC
MH(POPMAIIMOHHBIE TEXHOJOTHUH: MYJIbTUMEIUIHBIE MPOrpaMMbl, 3JIEKTPOHHbBIE
CTPAaBOYHHKH W YHIUKIIONIEANH, 00YJa0Iie KOMIBIOTEPHBIE TIPOTPAMMBI.

MynbpTuMeauiiHble O00ydJarolye MporpaMMbl U Y4€OHMKH MOTYT OBIThH
OpPHEHTHUPOBAHBl Ha CHCTEMY JAMCTAHIIMOHHOTO OOYYEeHHS WIM HOCHTH TPOOJIEMHO-
TEMAaTUYECKUN XapakTep Uil OOecledYeHUs YCIOBHH YriyOIeHHO-TIPO(UIBHOTO
YPOBHSI U3YYEHUSI XUMHUH T10 OTIPEICTICHHBIM TEMaM.



DNeKTpOHHBbIE OMOMMOTEKH TOJKHBI BKIIIOUATh KOMIUIEKC WH(OPMAIIMOHHO-
CIPAaBOYHBIX MATEPHUAIOB, OPHUEHTUPOBAHHBIX HA PA3JIUYHbIE OpPraHMU3ALUOHHBIE
¢dopmbl 00ydeHUS: UHAUBUAYAIBHYIO, TPYIOBYIO, KOJUIEKTUBHYIO.

Takum o00pazoMm, HacTOsIIME PEKOMEHIALMM  BBINOJHAIOT  (DYHKIMIO
OpPHEHTUPA B CO3JAHUU IEIOCTHOM MPEIMETHO-PA3BUBAIOLICH cpeibl, HEOOXOIMMOi
U1 peanu3aluu TpeOOBaHMHM K YpPOBHIO ITOJTOTOBKHM BBIIYCKHUKOB Ha KaxJOi
CTyNeHU 00y4YEeHHsI, yCTAaHOBJICHHBIX CTaHAAPTOM.

Peanuzayua npunyuna eapuamuenocmu

st mpouabHOTO 00yUeHHs] HEOOXO0AUMO CO3JIaHKE MOJYINS U3 HEOOJBILIOTO
nepeuHs obopynosanusa. Hekoropoe o0opynoBaHne MOXKET ObITh MCIOJIb30BAaHO KaK
IIpU U3y4eHUH 0a30BOTO, TaK M YIIyOJIEHHOTO U MPOGMIBHOTO YPOBHEH. DTO Mpeke
BCEro 00OpyAOBaHME Ul OCHAIIEHUS XUMHUYECKOro JKcrepumeHrta. [l
NpOGMIBHOTO YPOBHS KOMILICKTHI JUIsI MOCTAaHOBKM XMMHYECKOTO SKCIEPUMEHTA
MOTYT OBITh JOYKOMIUIEKTOBAHbI JOMOJHUTEIbHBIMU U3AEIUSIMUA (HAOOpOM Y3JI0B U
neTaneil, HeKOTOPbIMHU BUIaMU XUMHUYECKOH MOCY/IbI).

Kpome Toro, BapuaTUBHO MOTYT OBITh HCHOJIb30BAHBI HEKOTOpPbIE SKpaHHbIE
cpeactBa oOyueHHs, Hampumep, ¢onuu. B STOM cilydae B NpHIararoImuxcs
METOAMYECKUX PEKOMEHAALUAX CJelyeT yKa3aThb — Kakue IUICHKU IpeAHa3Ha4YeHBI
111 6a30BOT0, YIIIYOJICHHOTO U TPOPMIEHOTO N3yYSHHS MaTepraa.

Hacrosimuue  tpeGoBaHuss  MoOryr ObITb  yYTOYHEHBl UM JIOTIOJIHEHBI
MPUMEHUTEIHHO K Crienn(UKe KOHKPETHBIX 00pa30BaTEIbHBIX YUPEKACHUH, YPOBHIO
uX (pUHAHCHPOBAHUS, a TAKXKE, UCXOS U3 MOCIIEA0BATENbHBIX 3TANOB (DOPMUPOBAHUS
y4eOHO-TIpeIMETHONH  cpeasl (B TOM YHWCIe B BHIAE TPAAWLIUMOHHBIX U
MYJIbTUMEIUMHBIX TOCOOMH, CO3/1aBaEMbIX YYAIIUMUCH).

Pacuem konuuecmeennbvix nokazamesnei

KonnyectBeHHble — MOKa3arend  HOpU  [NPUOOpPETEeHUH  O0OOpYAOBaHUS
BBIUMCIISIFOTCS ~ MCXOAsl M3  HamoyiHsemMoctn  kiacca.  OOopynoBaHue — Juist
CaMOCTOSITENIBHBIX ~ pabOT  ydammxcs (KOJUIEKIMH, Ha0opbl il MOCTAaHOBKH
XUMHAYECKOTO DJKCIIEPHUMEHTa, MOJIENH, HEKOTOpBIe TNPHOOPHI), T.€ pa3IaTOYHbIC
nocoOust mMpruoOpeTarTCs U3 pacyera: OJHO Moco0ue Ha 2-X yJaluxcs MU U3y4eHUH
XMMHAW B OCHOBHOW M CTapiield mKojie TMpu 0a30BOM H3ydeHHH mnpenmeta. [lpu
M3Yy4EHUH XUMHH B IPO(UIBHBIX KJIaccax pa3JaTOYHbIM MaTepual mpuodperaercs Ha
KQX/JIOTO YYEeHHKAa B IIeNAX OTPAOOTKH CaMOCTOSITEIBHBIX HCCIIEIOBATEIBCKUX
HaBBIKOB.

Jnst  OoTpaKeHHsT KOJNMYECTBEHHBIX TOKa3aTened B  PEKOMEHIAIHAX
UCTOJIB3YIOTCS CIEAYIOIasi CUCTeMa YCIIOBHBIX 0003HauUeHHIA:

J1 — neMoHCTpalMoOHHbIE TOCOOUS, TPUOOPETAIOTCS B OJJHOM SK3EMILISpPE.

P — pasmarounoe obGopynoBaHue, npuoOperaercs — 1 HIK3eMIUIp Ha 2-X
y4daluxcss B OCHOBHOM M cTapiueil IKkoyie nmpu 0a3oBOM M3y4deHHHM mIpeamera u |
OK3EMIULSIP Ha KaXI0r0 Y4CHNKA B MPODUIBHBIX KITaccax.

Habops!l xuMHueckux peakTHBOB MpuoOpeTaroTcss u3 pacyera 1 Habop ans
J€MOHCTPAIIMOHHBIX OMNBITOB M YYEHHYECKOro HKcnepuMeHTa. OHHM  UMEIOT
o6o3nauebnus [1/P.

Hekotopble mocoOusi HCHONB3YIOTCA — ydamumcs noouepeaHo. OHH
o0o3HaveHb! OykBoii 1.

KonnyectBo yuebnoro obopynosanus (I — 1 sx3; P — ot 12 — 15 go 24 — 30
9K3) MPUBOJUTCS B PEKOMEHAALMSIX B pacueTe Ha OJIH y4eOHbIN KaOMHET.

Opzanuzayun yuebnoz2o kabunema

[lpu opranmzanuu KaOWHETAa XWMHWU JIOJDKHBI OBITh PEIICHBI CIETYOIINe

BOTIPOCHI:



1. Bribop moMmerneHHs U €ro palMoHalbHAs TUIAHUPOBKA COOTBETCTBEHHO
CaHuTapHO-3MUACHUOIOTHYECKUM TNpaBmwiaM W HopMmam (CanlluH 2.4.2.
Ne 178 — 02)

2. KommnexkroBanue kabuHeTa XHMMHUHU  CPEICTBaMU  OOydeHUS B
COOTBETCTBUH C HACTOSIIIUMU PEKOMEHIAIHSIMH;

3. KommnekroBanue KaOuHETa CHEUUAIU3UPOBAHHONW  MeOenbro s
OpraHu3ali padO4YMX MECT YYUTENs M YYalluXCsi W palroHaIbHON
CUCTEMBI XpaHeHHs y4eOHOro 000pyI0BaHMUS;

4. OcHalleHHe TEXHHUYECKUMH CpEACTBAMH M CO3/IaHUE YCIOBUH I UX

3(PEKTUBHOTO UCIIOIL30BAHMS;

Co3nanue cucTeMBbl XpaHEHHs U pa3MelIeHus yueOHOro 000py10BaHus;

6. Odopmienne  QyHKIMOHATBHO-3HAYMMOTO  HMHTEpbepa  y4eOHOro
KaOuHeTa.

o

* YyamumMmcs 3ampernieHo UCIMoJIb30BaTh PEaKTUBBI B (pOpMax, BHIMTYCKaeMbIX
MPOMBIIUIEHHOCTBIO, 32  UCKJIIOYEHHEM TEX  PEaKTUBOB, KOTOPHIC
MPEeIyCMOTPEHBI MporpaMMaMH ISl MPOBEACHUS Ta00paTOPHBIX OIBITOB U
MpaKTUUECKUX 3aHATHA. J[ms paboThl ydammuecss WCIOJB3YIOT TOJIBKO
PacTBOPBI PEAKTUBOB, KOHIIEHTpAIIHsI KOTOPBIX He Ooee 5%.



n/m

HaunmenoBanue  OOBEKTOB |
CpeICTB MaTepUaATBHO-
TEXHUYECKOTO 00ECIIEUEHNS

Heo0OxonuMoe KoIu4ecTBo

OcHoBHAas

IKoJia

Crapas mkozia

YPOBEHb

(A)

BazoBerit

[Ipodwib
(B)

ITpumeyanus

2

4

Homenkiartypa:
l. bubauoreunslii poHg
(KHHTOMEeYaTHAsl MPOAYKIIUSI)
CraHmapT OCHOBHOTO  OOIIEro
00pa3oBaHMsI [0 XUMHUH

CrangaptT cpemHero (IOIHOTO)
o0mero o0pa3oBaHUS MO XUMHH
(6a30BBIH YPOBEHB)

ob1ero
XAMHH

Crangapt  (TIOJHOTO)
o0Opa3oBaHHA o
(IpoUITEHEIA YPOBEHB)

IIpumepnas IporpaMmma
OCHOBHOTO 0011ero o0pa3oBaHUS
110 XUMHHU

[IpumepHas mporpamma cpegHero
(nmonHOTO) OOIIEro 00pa3oBaHHS
1o xumuH (6a30BEIi YPOBEHB)

[IpuMepHas mporpamma CpeIHero
(nmonHOTO) OOIIEro 00pa3oBaHHS
o XUMHHA (mpodubHBIH
YPOBEHB)

ABTOpCKHE paboure MPOrpamMMel
0 pazziesiaM XUMUHU

Mertoauyeckue 1mocoous s
YUHUTEIS

Y4eOHuku 1o xumuu (0a30BbIi
YPOBEHB)

Jns 8 xmacca

Jns 9 xnacca

10

YuebHuky o xumuu (6as.
YPOBEHB)

Hns 10 xnacca

Jmns 11 xmacca

11

Y4eOHUKH TI0 XUMHH (TIPOPHIIB)
Hns 10 xnacca
Jns 11 xmacca




12 | PabGouue TeTpamy Ajs ydanuxcs P P P
(8,9,10, 11 xmacca)
13 | COOpHMKH TECTOBBIX 3aJaHH JJIs P P P
TEMAaTHIECKOTO U UTOTOBOTO
koHTpous (8,9,10, 11 xmacca)
14 | COopHHK 3a1a9 110 XHMHH P P P
15 | PykoBojacTBa asst 1abopaTOpHBIX P P P
OTBITOB ¥ MPAKTHUECKUX 3aHATHIT
o xumud (8,9,10, 11 ki)
16 | CpaBOYHHUK 10 XUMHH I1 I1 I1
17 | DHOMKIIONEOHS [0 XUMUU I1 I1 I1
18 | Atnac mo Xxumuu II II II

I1. IMeuaTHbIe MOCOOHS

KomMmekT nopTpeToB y4eHbIX- [TocrosHHas
XUMUKOB 9KCIO3ULIMS
Cepusi CHpaBOYHBIX TaOJUI] IO

XUMHUHU («Ilepuoanueckas ITocTostHHas
CHUCTEMa XUMHUYECKHX JJIEMEHTOB 9KCIO3ULIMS
J.H. MengeneeBay,

«PacTBOpUMOCTH COJIel, KUCIIOT U

OCHOBaHUM B BOJE»,

«ONEKTPOXUMUYECKUN pan

HanpsHKEeHUH METAJIIOBY,

«Oxpacka WHAUKaTOPOB B

Pa3IUYHBIX CPEHax»).

Cepusi WHCTPYKTHBHBIX TaOIHI] CmenHast
M0 XUMHH 9KCITO3UIIHS
Cepus TaOJINILL o CMeHHas
HEOPraHUYEeCKOW XUMHHU 9KCITO3UITHS
Cepust TabNWIl 1O OPraHUYECKOi CmenHas
XUMHH SKCITO3UITHS

Cepust TaOIUI[ MO XUMHUYCCKUM
MIPOU3BOICTBAM

Cepus nomxHa
coaepKaTh
TaOIUIBI IO
MTPOU3BOICTBY
OCHOBHBIX
MPOAYKTOB
XUMHAYECKOH
MTPOMBIIIICHHOCT
U: CepHOM
KHUCJIOTEIL,
aMMMaKa, a TaKxKe
10 MPOU3BOJICTBY
YyTryHa, CTalH,
ATIOMHHUS.
CMmenHas
SKCITO3HIIMS




I11. UudopmanmoHHo-
KOMMYHUKATHBHbIE CPeIcCTBA

MynbTUMEIUIHBIE TPOTPAMMBI
(oOyuarorue, TPEHUHTOBBIE,
KOHTPOJIUPYIOIIUE) TIO BCEM
pasnenam Kypca XUMUu

Hns yuurens,
yUaImxcs u
JIOMAIIIHETO
[10JIb30BaHU

OJNIeKTpOHHBIE OMOIUOTEKH TIO
KypCy XUMUHU

Jns yunrens,
yJamuxcs u
JTOMAIITHETO
MIOJIB30BaHUS

ONeKTpOHHBIE 0a3bl JAHHBIX IO
BCEM pazlienaM Kypca XUMUN

Hns yuurens,
yyamuxcs 1
JIOMAIIIHETO
M10JIb30BaHUS

V. JKpPaHHO-3BYKOBbIE
nocooust (MoryT ObITH B
nH(POBOM H KOMIIBLIOTEPHOM
BHJIE)

KomrmiekT BuaeoQpuibMoB mo
HEOpraHM4YeCKON XUMHUH (IO BCEM
pasnenam Kypca)

KomrmiekT BuaeoQpuiabMoB mo
OpraHuYeCcKol XUMHH (110 BCeM
pasnenam Kypca)

Komruiekr CJIai10B
(AMarno3uTHBOB) o
HEOPTraHWYECKON XUMHUH (10 BCEM
paszzenam Kypca)

Komruiekr CJIai10B
(AMamo3UTHBOB O OPraHUYECKOM
XUMUH)

Komrurekt TPAHCIIAPAHTOB 11O
HeOpI‘aHPI‘ICCKOﬁ XUMUU:
CTPOCHUC aToMa, CTpOCHHUE
BCIICCTBA, XUMHNYCCKaAA CBA3b

Ucnons3yercs
METOA
HaJIOXKEeHUS

Kommnexr TPAaHCIIaPAHTOB o
OpFaHH‘IeCKOﬁ XUMUHU: CTPOCHUC
OpTraHUYCCKUX BCIICCTB,
O6pa3OBaHI/Ie CHUI'Ma U IH-CBI3CH.

Bce cepun
TpPaHCIAPAHTOB
MOJIeXKAT
pa3paboTKe

Kommnexr TPaHCIIaPAHTOB o
XUMHWYCCKHUM ITPOU3BOJICTBAM

Kommmekt ¢onuit (KOAOIIICHOK)
1o OCHOBHBIM pasaenam
HEOPraHWYECKOW M OpraHNMYECKOU
XUMUHU




V. TexHuuecKHe cpeacTBa
00yueHus1

Buneokamepa Ha mraTuBe

N

Buneomaraurodon (Bumeomieep)

I'padompoexTop
(oBepxennpoeKTop)

Komnbsrotep MynpTUMe TUHHBIN

C makeToM
MIPHUKIIATHBIX
porpaMmm
(TEeKCTOBBIX
TaOJIHIL,
rpaduIeCKUuX U
MPE3CHTALIMOHHBI
X); C
BO3MOKHOCTBIO
MIOAKTIOYCHUS K
WNHurepHeT; ayauo
Y BUJIEO BBIXO/IBL,
MIPUBOJAMH IS
YTCHHUS U 3aITUCH
KOMIIaKT-THCKOB.
OcHaiueH
aKyCTHYECKOMN
KOJIOHKOH,
MarauTo(pOHOM H
HayITHUKAMHU

(65]

HuamnpoexTop (crmaiia-mpoexTop)

MynbTUME IUMHBIA TPOEKTOP

JloImDKkeH BXOIUTh
B MaTepUaIbHO-
TEXHUIECKOE
obecrieuenne
o0Opa3oBaTenpHOT
0 YUpEeKICHUS
MIPY HAJTMYUHU
(hMHAHCOBBIX
BO3MOKHOCTEH

Habop naTunkoB K KOMIBIOTEPY

Jatuuku JUISL
M3MEpEeHHUS
¢unzuKo-
XUMUYIECKUX
rapaMeTpoB:
TEeMIIepaTyphl,
JIaBJICHUA,
3JIEKTPUUECKOM
MPOBOJUMOCTH,
pH

TeneBuzop (c  [mmaroHambIO
9KpaHa He MeHee 72¢cM)

OnunpoexTop

10

OKpaH NPOEKIIUOHHBIN
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=l

Pa3mep He meHee
1200 cm




11 ABTOMaTH3MpOBaHHOe  pabouee | [] pl| pl| [IpuobpeTaeTcs
MecTo yuutenss APM [pU HAIUYUHU
(hUHAHCOBBIX
BO3MOYXHOCTEH
00pazoBaTeILHOT
0 YUpeXACHHUS.
IIpu Hanuuu ero
B
00pa3oBaTeIbHOM
yUpEKICHUH
MepPEeYNCIICHHBIC
BEIIIIE
TEXHUYECKHUE
CpelcTBa He
MIPHOOPETAOTCS
VI. Y4eOHO-TpaKTHYECKOE
H yueOHO-1a00opaTopHoe
odopynoBanue
IIpu6opbl, HAOOPHI MOCYABI U
JIa00paTOPHBIX
NPUHALJIEKHOCTEH 1151
XHMHY€eCKOro IKCIEePUMeHTa
OO0m1ero Ha3HAYCHHS
1 Arnmapar (ycTaHOBKa) st | [ pl| pl|
JUCTHIUISIIIAN BOJIBI
2 Becnr (mo 500xkr) pil| I I
3 HarpeBarensHbie npubops! | [ pl| pl|
(2TEKTPOILIUTKA, CHUPTOBKA)
4 Hocka a1 cyliku nocyasl pil| Dl I
5 Kommnekt anekTpocHaOxeHus | /| I I
KaOMHeTa XIUMUHI
JdeMoHCTpalnuOHHbIE
1 Hab6op nocyier u pil| I I Jlomxen
MIPUHAJIEAKHOCTEN JIs COJIEpKaTh
JIEMOHCTPAIIMOHHBIX OTBITOB I10 TOTOBBIE Y3IIBI
XUMUH JUTSL MOHTaXKa
pubOpoB
2 HaGop nerameéi mns moHTaxa | ] pi| P
YCTaHOBOK,  HMJUTFOCTPUPYIOIINX
XUMHYECKHE TIPOU3BOJICTBA
3 CTOJIMK MOIbEMHBIH i pi| pl|
4 IIItatuB 11 AEMOHCTPALMOHHBIX | JI bl Pl
npobupok 11X-21
5 [Iratus metamnueckuii 111JIb Jil| pil| pil|
6 Okpan QoHOBBI yepHO-Oenblii | I pi| pi| [omnexur
(IBYCTOPOHHUI) pa3paloTke
7 Hab6op ¢makonor (250 — 300 mm | [ pi| pi|

JUISL XpaHEeHUs
PEaKTHUBOB)

pacTBOpOB




Crnenuanu3upoBaHHbIe
NPHOOPHI M aNNapaThl

1 Anmnapar (nmpubop) amns pi| pl| bl
HOJIy4€HUs ra30B
2 Anmapat IS npoBenenus | [ Pl Pl
xuMudeckux peakiuit AITXP
3 Topenka yausepcanbhas ['Y pil| pi| pi|
4 HcTounuk TOKa BBICOKOTO | ] Pl DIl
HanpspkeHust (25 kB)
5 Habop mns ombrtoB mo xumuw C | 1 I I
JIEKTPUIECKUM TOKOM
6 Kommekt Tepmomerpos (0 — 100 | [ bl pl|
°C; 0—360 °C)
7 O3oHaTop pil| I I
8 [Ipubop mns  memoHcTparmmu | ] pl| P
3aKOHa  COXpaHEHHsST  MAaccChl
BEILICCTB
9 [Mpubop  mna  wmwumoctparwu | J] pl| P
3aBUCUMOCTH CKOPOCTH
XMUMHYECKOH peakiyu OT YCIOBUH
10 [MpuGop nmnst okucnenus: cnupta | [ pl| P
HaJl MEIHBIM KaTaJIu3aTopoM
11 [Tpubop JUTS onpenenenus | J| pl| P
COCTaBa BO3ayXxa
12 [Tpubop TUIS nonyyenus | [ pl| P
rajJloNJ0AIKAaHOB M CJIOXKHBIX
2¢hupoB
13 [Mpubop st cobupanus wu | [l A J/P
XpaHEeHUs ra30B
14 [Tpubop TUTS nonmy4yenust | J] pl| pl|
pPacTBOPUMBIX TBEPJBIX BEIECTB
I1PB
15 TepMomeTp dNMEKTPOHHBIH I pl| P
16 DBINOMETP i pi| pl|
17 YcraHoBKa JJ1s1 IEPETOHKHU ji| pl| P
18 YcraHoBka I (UIBTPOBAHUS P Ha rpymmy 3 -5
10]] BAKYYMOM 4eJI0BEK
KoMmmnieKkTsl 118
JIa0OPAaTOPHBIX ONBITOB U
NPaKTHYeCKHX 3aHATHH 10
XHMUH
1 Becnl P P P
2 Habop MOCY/1bI u
MIPUHAJIEAKHOCTEN st | P P P
YUEHHYECKOTO IKCIIEPUMEHTA
3 Habop ans sxonoruueckoro
MOHHUTOPHHTA OKPYXKarolIen 1 Habop Ha
cpenbl rpymy 3 — 5
P YEJI0BEK
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4 Hab6op MTOCY/IBI u P
NPUHAUIKHOCTEH  JIs  Kypca
«OCHOBBI XMIMUYECKOTO aHAJTN3a»
5 HabGop ©Oanox gms xpaHeHus | P P P U3 pacuera 10
TBepIBIX PeakTUBOB (30 — 50 M) 0aHOK Ha 2-X W
1-ro yvamerocs
(mpoduiip)
6 Habop ckmsHOK ((maxkoHOB) s | P P P N3 pacuera 16
XpaHEHHS pacTBOPOB PEAKTHBOB (hmakoHOB Ha 2-
i 1-ro
y4alerocst
(mpodhmn)
7 Ha6op npubopox (IIX-14, IIX- | P P P N3 pacuera 10 mr
16) [MX-14 u 2 wr
I1X-16 Ha 2-x
uiu 1-ro yu-cs
(mpoduiin)
8 HaGop 1o anekTpoxumun | P P P [Momnexur
1mab0paTOPHBIHA pa3paboTke
9 Habop 1o TOHKOCJIOWHOM P [Nomnexur
xXpomatorpapun pa3paboTke
10 Harpearenu npubops! | P P P
(anmextpuueckue 42 B, ciupToBKH
(50 M)
11 [Tpubop asist moTyYeHHs Ta30B P P P
12 [Tpu6op TUIS nony4yenus | P P P
TaJlONJI0AIKAHOB M CJIOKHBIX
a¢upoB
13 [raTus naboparopHsrii | P P P
xumuueckuit IIJIX
VII. Moaenu
1 Habop kpucrammnaecknx I pl| pl| Kpucran-
peleTox: anmasa, rpadmura, JYECKHUE
JIMOKCHJIA YTIIepo/ia, Kelesa, peLIeTKY noja u
MarHusi, MeJiv, IOBAPSHHOM COJIH, JIbJ1a TIOJICKAT
rona, Jibaa pa3paboTke
2 HaGop mns  monenuporanus | [I/P J/P P
CTpOCHUS HEOPraHMIECKUX
BCIIECTB
3 HaGop mns  momenuporanus | [I/P /P P
CTPOCHUS OPIaHUYECKUX BEIIECTB
4 HaGop ans  MopmenupoBaHHS s paboTsl €
TUIIOB ~ XUMHYECKHX  PEaKLui MOJEISIMH
(Momenu-anTuInKaITI¢ ) HCIOJIb3yETCs
MarHuTHas J0CKa
5 Habop  mnsa MOJIETTUPOBAHUS P
AJIEKTPOHHOTO CTPOCHUS ATOMOB
6 HaGop s MoaenupoBaHUs /P

CTPOCHUSA aTOMOB U MOJICKYJI (B
BHC KOJ'H:L[CFpaHHI/IKOB)
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Moaen-3/1eKTPOHHBIE CTEHAbI
CupaBouHo-HH)OPMAITMOHHBIH
creny «llepuonuueckas cucrema
XHUMHYECKHX dj1eMeHToB J[. 1.
MenpeneeBay.

VIll.HatypaabHble 00bEKTBI
KOJUIEKIIMH

AroMuHHAH

N

Bonokna

KaMeHHbII yroJib ¥ MPOyKTHI
ero mepepadoTKH

ae)

Kayuyx

a)

IMoanexut
pa3paboTke

Mertaisl U CIIaBhI

P

MuHepaJibl ¥ TOpPHBIE IOPOJIbI

g

~

Habop XMMHUECKHX 3JIEMEHTOB

HedTh u BaxkHeHIIIE TIPOTYKTHI
ee nepepadoTKu

a)

a]

a=lliavlia-Niae]

IIimacTmaccel

CTexino u u3Aeius U3 CTeKIIa

TormmBo

UyryH u crajib

IIIxana TBEpAOCTH

o

|||

a=lis~1la-1la-Ala-!

PeakTHBBI

Hab6op Ne 1 OC «Kucnotsn»
Kucnora cepnas 4,800 kr
Kucnora comsnas 2,500 xr

JUP

TP

TP

s yuamumxcs
TOJIBKO PacTBOPEI

Ha6op Ne 2 OC «Kucnotei»
Kucnora azornas 0,300 xr
Kucnora oprodocdopnas 0,050
KT

JUP

TP

JUP

s yuamuxces
TOJIBKO PacTBOPHI

Hab6op Ne 3 OC «I'unpokcuibny
Ammvmnak 25%-np1i 0,500 xr
Bbapus ruapoxcun 0,050 kr
Kamus ruapokceunn 0,200 xr
Kanpuus ruapokcun 0,500 xr
Hatpus runpokeny 0,500 xr

AmMMuak
YHaIuMCst
BeIaeTcs 5%-
HBII pacTBOp

Ha6op Ne 4 OC «Oxkcu/ip
METaJLIOB)»

Amromuans okcn 0,100 xr
bapus oxcun 0,100 xr
Kenesa (1) oxcua 0,050 xr
Kanemusa oxkcupg 0,100 xr
Maruus okcuy 0,100 xr
Menau (I1) oxenn (rpanyssr) 0,200
KT

Menu (1) okena (OpoOILOK)
0,100 xr

ITunka okcupg 0,100 kr

JUP

JUP

JUP

Hab6op Ne 5 OC «Metamnbn»
AnroMuHMH (TpaHyIsl)
0,100 xr

AnroMuHUH (IOPOILIOK)

TP

/P

/P

ITopomxku
METaJIJIOB
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0,050 xr

JKene3o BOCCTaHOBII. (TIOPOIITOK)
0,050 xr

Marnwuii (mopomrok) 0,050 xr
Marnwuii (;menra) 0,050 xr

Menp (TpaHyJIbl, OMUIKH)

0,050 xr

Hunk (Tpanrymnsr) 0,500 xr

Huuk (moporok) 0,050 kr
Omnogo (rpanynsl) 0,500 kr

YYaIAMCS
HCIIOJIB30BAaTh
3anperieHo

Hab6op Ne 6 OC «lllemounbie u
MIeT0YHO3EMENTFHBIE METAILIBD)
Kanpumii 10 ammyn

Jlutuit 5 ammyn

Hatpwii 20 ammyn

Hab6op Ne 7 OC «OrneomnacHbie
BEIICCTBA»

Cepa (mmopomrok) 0,050 xr
®doctop kpacusrit 0,050 kr
®docdopa (V) oxcua 0,050 kr

HaGop Ne 8 OC «["aymorennn»
Bpom 5 ammyn
Honx 0,100 xr

Ha6op Ne 9 OC «I"anmoreHuab»
Amomunns xinopun 0,050 kr
Ammonus xnopug 0,100 kr
Bbapus xiopun 0,100 kr
XKenesa (1) xnmopun 0,100 kr
Kamms viogum 0,100 kr

Kanusa xnopua 0,050 kr
Kanpuus xmopuz 0,100 xr
Jlutus xnopun 0,050 xr
Marnus xnopun 0,100 kr
Menu (Il) xnopun 0,100 kr
Harpus 6pomun 0,100 kr
Harpus ¢dropug 0,050 xr
Harpus xnopun 0,100 kr
[uuka xmopug 0,050 xr

/P

/P

/P

10

Ha6op Ne 10 OC «Cynbdartsr.
Cynbdursl. Cynbhuabn
Anromunus cynbsdar 0,100 kr
Awmmonus cynbsdar 0,100 kr
Kenesa (Il) cynsdug 0,050 xr
Kenesa (I1) cynsdar 0,100 kr
7-MY BOIHBIN

Kanus cynsdar 0,050 xr
Kob6omnbrta (I) cynbdar

0,050 xr

Maruuns cynsgat 0,050 kr
Menu (I1) cynbgaT 6e3BoIHbBII
0,050 xr

Menu (I1) cynedar 5-tu BomHBIH
0,100 xr

Hatpus cynsdua 0,050 xr

TP

TP

TP
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Harpus cynsdur 0,050 kT
Hatpus cynmsdar 0,050 kr
Harpus runpocynbdar
0,050 xr

Hukens cyasdar 0,050 xr
Hatpus runpokapOonat
0,100 xr

11

Hab6op Ne 11 OC «KapboHaTb»
Ammonus kap6onat 0,050 kr
Kanus xap6onat (notamr) 0,050
KT

Memwu (1) kapboHAT OCHOBHOM
0,100 xr

Harpust kap6onat 0,100 kr
Harpus ruapokapboHat

0,100 xr

TP

TP

TP

12

Hab6op Ne 12 OC «Docdartsr.
CunukaTb»

Kanus monoruapooprodocgar
(xammit pocdopHOKHCITBIH
nByx3ameriernslit) 0,050 kr
Hatpus cunukat 9-Tu BoIHBIN
0,050 xr

Hatpus oprodocdar
Tpex3amenieHHsii 0,100 kr
Harpust nuruapodocdat (Harpuii
(hochopHOKHCIBIIH
omHo3aMmeteHHbIi) 0,050 kT

TP

TP

TP

13

HaGop Ne 13 OC «Anerartsl.

Ponannnpel. CoenuHEHNS Kele3ay.

Kamms amrerat 0,050 kr

Kamus geppo(ll) rexcarmanmg
(xamnwmit
xKene3uctocuaepoucTbiit) 0,050
KT

Kamus dgeppo (111) rekcammonw
(kamnwii xKene30CHHEePOTUCTHIN
0,050 xr

Kanus ponanun 0,050 xr
Harpus anerat 0,050 xr
CsuHna anerat 0,050 kr

/P

/P

/P

14

Ha6op Ne 14 OC «CoenuHeHust
Maprasia

Kanus nepmanranar

(xanmi MapraHueBOKHCIIBIH )
0,500 xr

Mapranmna (1V) oxcua 0,050 xr
Mapranua (I) cynsdar

0,050 xr

Maprarma xjaopua 0,050 xkr

/P

/P

/P

15

Hab6op Ne 15 OC «Coenunenust
Xpomay

14




Ammonns quxpomat 0,200 kr
Kammst muxpomat 0,050 xr

Kanusa xpomar 0,050 xr

Xpowma (I11) x;mopum 6-T BOIHBIH
0,050 xr

16

Habop Ne 16 OC «Hutpatsi»
Amtomunus autpat 0,050 kr
Awmmonns mutpat 0,050 xr
Kammst aurpar 0,050 xr
Kanprus aurpar 0,050 xr
Memu (1) aurpat 0,050 xr
Harpus autpar 0,050 kr
Cepebpa mutpar 0, 020 kr

17

Ha6op Ne 17 OC «MHanKaTOpH»
Jlakmounp 0,020 kr

MeTunoBslil OpaH>KEBbIN

0,020 kr

®Oenondranens 0,020 xr

/P

/P

/P

18

Hab6op Ne 18 OC «MwunepaibHbIe
ynoOpeHus»

Ammodoc 0,250 kr

Kap6amup 0,250 xr

Harpuesas cenutpa 0,250 kr
Kansrmenas cenurpa 0,250 xr
Kanuiinasa cemutpa 0,250 kr
Cynbdar ammonns 0,250 kr
Cynepdocdar rpanyIMpoBaHHBIN
0,250 kxr

Cymnepdocdart nBoitHOI
rpanyiaupoBannsi 0,250 kr
®dochopurtHas myka 0,250 kr

TP

/P

TP

19

Ha6op Ne 19 OC
«YTIeBOAOPOIBD)
bensun 0,100 kr
Bbenzon 0,050 kr
I'excan 0,050 kr
Hedts 0,050 xr
Tomyon 0,050 xr
Huxnorekcan 0,050 xr

20

Ha6op Ne 20 OC
«Kucnopoaconep:xariue
OpraHMYECKHUE BEIECTBA
Aneron 0,100 kr

I'muuepun 0,200 kr
Jwatunoserit a¢up 0,100 kr
Crupt H-OyTHioBsii 0,100 kr
Cauprt nzoamuiossiid 0,100 kr
Criupt 300y THIIOBSIH 0,100 KT
Crupt strnossiit 0,050 xr
®enon 0,050 xr

®opwmanun 0,100 xr
Otunenrnukoins 0,050 kr
VYkcycHo-3Tr0BbIH 3¢up 0,100
KT
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21

Ha6op Ne 21 OC «KucaoTtsr
OpPTaHHYECKHUE

Kucnora amunoykcycunas 0,050
KT

Kucnora 6enzoitnas 0,050 xr
Kucnora macnstaas 0,050 kr
Kucnora mypassunas 0,100 xr
Kucnora onennonas 0,050 kr
Kucnora naamemurunosas 0,050
KT

Kwucnora creapunosas 0,050 kr
Kucnora ykcycnas 0,200 kr
Kucnora maseneBas 0,050 xr

TP

TP

TP

22

Ha6op Ne 22 OC «YTaeBobl.
AMUHBI

Annmua 0,050 kr

AnunnuH cepHokucisiit 0,050 xr
Jl-rmoxo3a 0,050 kr
Metunamun rugpoxinopug 0,050
KT

Caxapo3za 0,050 xr

23

Ha6op Ne 23 OC «Oo6pa3sisr
OpPraHUYECKUX BEIIECTBY»
I'excaxnopbenzon texH. 0,050 kr
Mertunen xaopuctsiil 0,050 xkr
Yriepoa 4eThIpeXXJIOPUCThIN
0,050 xr

Xgnopodopm 0,050 kr

24

Hab6op Ne 24 OC «Marepuaibn»
AxtuBupoBanHsbIil yromns 0,100 xr
Bazenun 0,050 xr

Kanprus xap6ua 0,200 xr
Kanbrus kapboHaT (Mpamop)
0,500 xr

[Mapadwun 0,200 kr.

IX. Cienmaju3npoBaHHast
Melenb

Hocka aynuTopckasi C MATHUTHOM
MOBEPXHOCTBIO U C
MPUCTIOCOOICHUSMU JUTSE
KpeTIeHHs] Ta0JIUI]

CT0Ja IeMOHCTPALMOHHBII
XUMHUYECKUH

CTOJI MUCHbMEHHBII I YUUTEIIA
(B 1abGOPaHTCKOI)

Cron npenapaTopckuii (B
11a00paHTCKOM)

Cryn ms yuurens — 2 mT (B
KaOHHeTe U JJAOOPaHTCKOM)

CToJBl IBYXMECTHBIC
71a00PaTOPHBIC YUYSHHUUECKUE B
KOMILJICKTE CO CTYJIbAMU PA3HBIX
POCTOBBIX pa3MepPOB)

16




7 CTOJ KOMIIBIOTEPHBIHA [Ipu HaIMUMN
APM ne
npuoOperaercs

8 | IloacraBka ajIsi TEXHUYECKHX ITpu HamHYUH

cpencts ooyuenus (TCO) APM ne
npuoOperaercs

9 | Ulkadbl CeKIIMOHHBIC IS

XpaHeHUs! 000pPyJOBaHUS

10 | PakoBuHa-motika — 2 1T (B

KaOHHEeTe U JJAOOPaHTCKOI)

11 | ocka uisl CYIIKH TOCYbI

12 | Illxad BeITSKHOH

13 | CteH/BI SKCTIO3UITMOHHEIC
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