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TPEBOBAHUSA K OCHAIIEHHUIO OBPA30OBATEJIBHOI'O
INPOLHECCA B COOTBETCTBHUMU C COAEP/KATEJIbBHBIM
HAIIOJIHEHUEM YUYEBHBIX ITPE/IMETOB
OEJIEPAJIBHOI'O KOMIIOHEHTA I'OCYJAPCTBEHHOI'O
CTAHIAPTA OBIIET'O OBPA3OBAHUA

XUMUs
TlogcuurenpHad 3ammucKa

OcHoeanusa u yenu pa3padomku mpedosanuil

Hacrosmue TpeboBanus pazpaboTaHbl Ha OCHOBE (PeiepaIbHOTO KOMIOHEHTA
roCyJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHIapTa OOIIEro 0Opa30BaHUS MO XUMUH
(17151 OCHOBHOM cpeiHel HIKOJIbl, 6a30BOT0 U MPO(UIBLHOTO YpOBHEN NOJTHOM cpeHen
IITKOJIBI).

Marepuan mnpencrasisier co0oil TpeOOBaHMS K MaTepUaTbHO-TEXHUUECKOMY
obOecreueHnI0 y4eOHO-BOCTIMTATEILHOTO TIPOIIECCa, MPEIbSIBISIEMBbIE B YCIOBHIX
BBO/JIa B JISHCTBHE TOCYJAPCTBEHHOTO CTAaHIApTa MO0 XUMHUH.

Ilpunyunel omoopa 06veKmo8 u cpeocme mamepuaibHo-mexHU4ecKo20
obecneuenus.

B TpeboBanus BKIIIOUEHBI IEPEYHN OCHOBHOM Y4eOHO JuTepaTypbl, KOTOpas
cocTaBisieT OuOmmMoTe4yHbld ¢GoHA KabuHeTa XuMUU. B OubmuoTedyHsld ¢GOHI
KaOMHEeTa XUMHH BXOJIT y4EOHUKH U ydyeOHO-MeToauueckue mnocobus (ydeOHo-
Metoaudeckue KoMmiuiekTel — YMK), pexomennoBanHbsie i gomymieHHbie MO u
Hayku P®. IlenecooOpa3Ho BKIIOUNUTH B OMOIMOTEUHBIH (POH KaOMHETa HECKOJIBKO
9K3EMIUISIPOB Y4EOHHUKOB M3 JPYTUX Yy4eOHO-METOAMYECKHUX KOMIUIEKTOB, KOTOpBIE
MOTYT OBITh MCIIOJIb30BaHbl YYUTENEM Ui MOATOTOBKH K 3aHATUSAM. bubInoTeuHslii
¢boHa MoXeT OBbIThb [OTOJHEH XUMUYECKOW SHIUKJIONEIueH, ClIpaBOYHUKaAMU,
KHUTaMU JJIs1 YT€HUS IO XUMUU.

Ota JOoNONHUTEIbHAS IUTEepaTypa MpeIHa3HaueHa B OCHOBHOM ISl YHaI[UXCSI
Y OHH TOJIB3YIOTCS €I TOOYepeaHO.

[Ipu cocTaBieHUH HOMEHKIATYPBI CPEACTB 00YUEHHS MO0 XUMHUH OBLITU YUTECHbI
CIIEYIOIIHEe TPUHIIMIIBL:

- MPUOPUTET JIEATEIbHOCTHOIO TOAX0Aa B Yy4eOHO-BOCIUTATEIHLHOM

MpoLecce;

- KOMILJIEKCHOE€ HUCHOJB30BaHUE CPEACTB OOyueHHUs s TMOJy4YeHHS
L[EJIOCTHOTO MPEACTaBICHUS 00 U3y4yaeMOM OOBEKTEe WM SBIICHUM;

- MEPEHOC aKIIEHTa C PENPOAYKTHUBHBIX (JOpM ydeOHOU AESITeThHOCTH Ha
CaMOCTOSITENIbHBIE,  MOUCKO-UCCIEOBATEIbCKUE  BHIBI  PaOOTHI,
AQHAIUTUYECKYIO NI TENIbHOCTH;

- dbopMupOBaHME  PA3IMYHBIX  CHOCOOOB  IMOMCKAa ©  00OpabOTKH
nHpopMaluu;

- OBJIaJICHUE COBPEMEHHON WHCTPYMEHTaIbHOW 0a30i B TrpaHHIaxX
3aJJaHHOM MPOrpaMMBbI 1 00pa30BaTENbHBIX 1IENeH;

- pa3BUTHE KOMMYHUKATUBHBIX YMEHUHN yJaIUXCA.

B cBiI3M ¢ TEXHUYECKHUM TPOTPECCOM MPOUCXOAUT OOHOBIECHUE

COJIep’KaHus TpeaMeTa U U3MEHeHHe HocuTenell nH(OpMaluy U anmnaparypsl

s ee mnposineHus. I[lpwopurer momxeH OBITH 3a  (GOPMUPOBAHHUEM



KOMMYHHUKAaTUBHON KYJIbTYPbl y4allUXCsA. TpajiuLIIMOHHBIE U KOMIIBIOTEPHBIE
TEXHOJIOTMH UCIIOJIB3YIOTCSA KOMILIEKCHO.

B nepeuHsx OOBEKTOB M CpPEACTB MaTepHAIBHO-TEXHHYECKOTO
obecrieyeHuss B OOJBIIMHCTBE CJIy4aeB MPEICTABICHBI HE KOHKPETHBIC
Ha3BaHHUA, a JIWIIb 061113,9[ HOMCHKJIATypa 06"I>GKTOB, TaKk KaK MHOI'ue
IIPOU3BOJUMBIC cpeacrBa u 00BEKTHI MaTCpraAJIbHO-TCXHUYCCKOI'O
oOecIreyeHns SIBIISIIOTCS B3aUMO3aMEHIEMBIMHU U UX MCIOIb30BAHUE IMPpU3BaHO
00€eCIIeYnTh HE TOJIBKO npenoagaBaHe KOHKPCTHBIX MPCAMETHBIX TEM, HO,
MPEXIe BCETo, CO3JIaHUEe YCIOBUH Ui (POPMHUPOBAHUS U PA3BUTHS YMEHHUU H
HAaBBIKOB  y4alllUXCs. HcximroueHre COCTaBIISIIOT HaTypaJbHBIC 00BEKTEI

(HabopsI XUMHYECKUX PEaKTUBOB, KOJUICKIINH), a TaKke
CHelMaJIu3UpPOBaHHbIE TTPUOOPHI U ammaparhbl, KOTOPbIE UMEIOT KOHKPETHBIC
Ha3BaHUSL.

CpenctBa oOyuenus i A(GQGEKTHBHOTO TMPENOJaBaHUS XUMHH
MIPEJICTABJICHBI B HACTOSIINX PEKOMEHIANNSAX PAa3IMIHBIMUA BHJIAMU TI0COOUI
(HatypanbHble OOBEKTHI, MOJENTH, MPUOOPHI M HAOOPHI S IMOCTAaHOBKHU
JEMOHCTPAIIHOHHOTO W YYEHHYECKOTO IKCIIEPUMEHTA, TIeYaTHbIE M DKPaHHO-
3BYKOBBIE CpEICTBAa OOY4eHMs, CpEACTBa HOBBIX HMH(YOPMAIIMOHHBIX
TEXHOJIOTH, a TAK)KE€ BCTIOMOTaTEIbHOE 000PYI0BaHNUE).

Hoeu3na pazpabomannvix mpeodosanuil

B otnnume oT cymiecTBOBaBIINX paHee MepeyHel y4eOHOTo 000PyI0BaHUSs 110
XAMUW HACTOSIINE PEKOMEHIAINA OPUEHTHPOBAHBI HE TOJILKO Ha oOecreueHue
HaTJSTHOCTH TIpoliecca 0OydeHUs], HO |, TIPEX/Ie BCEro, Ha CO3JaHne HEOOXOMMBIX
YCIIOBUU JTS peasn3aliy TpeOOBaHMA K YPOBHIO TTOJATOTOBKH BBHIITYCKHHKOB.

locynapcTBeHHBI  CTaHAAPT MO XUMHUU  MpEAnojiaraeT  MPHOPUTET
NEeSTeNbHOTO MOAXO0Ja K Ipolieccy OOydeHHUs, pa3BUTHE y YYaIIMXCS LIUPOKOIrO
KOMIUIEKCa OOmuX Yy4YeOHBIX M TIPEAMETHBIX YMEHHH, OBJIaJIeHHE CIocobaMu
NeSITEIbHOCTH, dbopMupyrOIIIMHU MO3HAaBaTENbHYIO, 1H(QOpPMaIMOHHYIO,
KOMMYHHMKATHBHYI0O  KOMIETEHIMH. MarepuanbHO-TEXHUUYECKOe  oOecreueHue
y4eOHOTr0 TpoIecca JOJDKHO OBITh JOCTAaTOYHBIM ISl A((HEKTUBHOTO PEIICHUS dTHUX
3amau. [loaToMy pekOMeHIAluu BKJIIOYAIOT CpeACcTBa OOydeHus, HE TOJBKO
BBIITYCKA€MbIE B HACTOSIIEE BpeMs, HO U HOBBIE (IEPCIEKTHBHBIE), CO3/aHUE
KOTOPBIX HEOOXOAUMO Ui pealn3allii CTaHaapTa.

KommekTt yue6HOro 060pya0BaHus B HACTOSIIIIUX PEKOMEHJAIMIX COCTABJICH
no OJOYHO-MOAYJAbHOMY HpuUHLHUIY. OCHOBHBIM OJOKOM sBIsieTCs yueOHOe
obopynoBanue s 0a30BOro ypoBHs 0OydeHus XuMmMuu. B crapuieil mkone mpu
W3YYEHUU MpeaMeTa Ha 6a30BOM YpOBHE BO3MOKHO MOBTOPEHUE IEMOHCTPAIIMOHHBIX
1 J1a0OpaTOPHBIX OIBITOB U MPAKTUYECKUX 3aHATUN MPH YCIOBUU UX 00OOIICHHS Ha
0oJiee BHICOKOM YPOBHE.

[IpodunbHoe o0ydyeHune notpedyer co3qaHKue TOMOJHUTENBHOTO Moayas. OH
JOJIKEH COCTOATh M3 HeOONbLIOro mepedHs oOopymoBanud. [Ipu co3manuu 3TOTO
MoAyns OoJbllle BHUMAHUS JIOJDKHO YAENAThCA JaibHeWieMy (QOpMUPOBAHUIO
UCCIIEIOBATEIbCKUX  HAaBBIKOB. HEOoUEeHMMYI0  MOJIEPKKYy  OKaXyT  HOBBIC
MH(OPMALIMOHHBIE TEXHOJIOTMH: MYJIbTUMEIUITHBIE MPOrPaMMBI, 3JIEKTPOHHBIE
CIPAaBOYHHKY U SHIUKIIONEINH, 00YJaroIIie KOMIBIOTEPHBIE TPOTPAMMBI.

MynsTUMeUiHbIE OOydarolue MporpaMMbl U Y4eOHUKH MOTYT OBITh
OpUEHTHUPOBAHbl Ha CHCTEMY TUCTAHIIMOHHOTO OOYYEHHS WJIM HOCUTH MpPOOIEMHO-
TEMaTHYEeCKH XapakTep s oOecreueHus YCIOBHM YriiyObJaeHHO-TpodUIBHOTO
YPOBHS U3Y4EHUSI XUMHUHU TI0 OMPEICTICHHBIM TEMaM.



DNeKTpOHHBIE OMOIMOTEKH IOJDKHBI BKIIIOYATh KOMIUIEKC WH(OPMAIMOHHO-
CIPABOYHBIX MAaTEPUAIOB, OPHEHTUPOBAHHBIX HA pa3IMYHbIE OPraHU3AIHOHHBIC
(dopmbl 00yUYEHHUS: HHANBUIYABHYIO, TPYIIIOBYIO, KOJUIEKTUBHYIO.

Takum oOpa3om, HacTosIME PEKOMEHJAIMH  BBIIOJHAIOT  (DYHKIHIO
OpHEHTHPA B CO3JJAHUU IEIIOCTHOW MPEIMETHO-PAa3BUBAOIICH Cpenbl, HE0OX0AUMO
U peanu3anuy TpeOOBaHW K YPOBHIO IOATOTOBKH BBITYCKHHUKOB Ha Ka)JIOH
CTYNEeHU 00y4YeHHS, yCTAHOBJICHHBIX CTaHAAPTOM.

Peanuzayua npunyuna eapuamugnocmu

st mpoduibHOTO 00ydeHHsI HEOOX0AUMO CO3/IaHME MOl U3 HEOOJIBIIOTO
nepevyns obopynoBanus. Hekoropoe 000pyqoBaHne MOXKET OBITh HCIIOJIB30BAHO KaK
pH U3ydeHnH 0a30BOTO, TaK M YIIyOJIIEHHOTO U NPOQIIFHOTO YPOBHEWH. DTO MpExae
BCEro O00OpyZOBaHWE Ui OCHAIICHUS XUMHUYECKOTO dKcrepuMeHTa. s
npo(UIBHOTO YPOBHS KOMIUIEKTHI ISl MOCTAHOBKM XHMHYECKOTO SKCIIEPUMEHTa
MOTYT OBITh JOYKOMILJIEKTOBAHBI JIOTIOJHUTEIHHBIMHI H3ACTHsIMHA (HAOOpOM Y3JI0B H
nerasneil, HeKOTOPbIMU BUIaMU XUMHUYECKOH MOCY/IbI).

Kpome Toro, BapmaTHBHO MOTYT OBITH HMCIOJIB30BAHBI HEKOTOPHIE YKPAaHHBIC
cpenctBa oOydeHws, Hampumep, Gonuu. B 3ToM ciydae B IpUIararoIuxcs
METOJIMYECKUX PEKOMEHAAIUAX CIIeyeT yKa3aTh — KakKHe IJICHKH TpeJIHa3HaYeHEI
Ui 6a30BOTr0, YII1yOJIIEHHOTO U MPO(GMIBHOTO U3yYeHHUsI MaTepuaa.

Hacrosmme  TpeGoBaHWs MOTyT OBITH  yTOYHEHBI W JIOTIOJTHEHBI
MPUMEHUTENBHO K Crienn(uKe KOHKPETHBIX 00pa30BaTeIbHBIX YUPEKICHUH, YPOBHIO
uX (pUHAHCHPOBAHWS, a TAKXKE, UCXOMS U3 MOCIIEA0BATEILHBIX ATAIOB ()OPMUPOBAHHS
yueOHO-TIpe/IMETHOW  cpensl (B TOM  YWCIiE B BHAC TPAAWIMOHHBIX |
MYJIbTUMEINIHBIX TOCOOUH, CO3/aBaEMbIX yJAIIUMUCH).

Pacuem konuuecmeennvix nokazameneil

KonuuectBeHHble  TOKa3aTenu  OpU  NpUOOpPETEHHMH  000pYIOBaHMS
BBIUMCIIAIOTCA ~ MCXOAs M3  HamoJHseMocTH kiacca. OOopynoBaHue — Juid
CaMOCTOSITENIBHBIX PabOT ydammxcs (KOJUIEKIIMH, HaOOpbl ISl TMOCTAaHOBKH
XMMUYECKOTO HKCIIEPUMEHTa, MOJEIH, HEKOTOpble NpPUOOpBI), T.€ pPa3laTOYHbIE
mocooust MprOOPETAIOTCS U3 pacyeTa: OJTHO MOCOoOUe Ha 2-X ydalIuxcs IPH H3YICHUHU
XMMUU B OCHOBHOW M crapuieid mkojie npu 06a3oBoM u3ydeHuu mnpeamera. Ilpu
M3y4eHUH XUMMHU B MPO(UIIBHBIX KIaccax pa3fgaToOuHbli MaTepuan npuooperaeTcs Ha
KaX/I0r0 Y4EeHUKa B LEIAX OTPabOTKU CAMOCTOSITENIbHBIX HCCIIEI0BATENbCKUX
HaBBIKOB.

Jns  oTpakeHMsl KOJIMYECTBEHHBIX IIOKa3aTeled B  PEKOMEHJALMAX
HCIOJIb3YIOTCS CIEAYIOIIAs CUCTEMa YCIOBHBIX 0003HAUCHUA:

J1 — 1eMOHCTpalMOHHBIE TOCOOUS, TPUOOPETAIOTCS B OJHOM SK3EMILISIpE.

P — pasmarounoe oGopymoBaHue, mpuoOperaercss — 1 3K3eMIUISIp Ha 2-X
yJaluxcs B OCHOBHOHM M crapiieil mkosie npu 0a30BOM M3yd4eHUM mpeaMera u 1
9K3EMIUIAP Ha KaXJA0TO YU€HHKA B MPO(UIBHBIX KiIaccax.

HaGopsl XUMHUECKHX PEaKTHBOB MPHOODETAIOTCA M3 pacuera | HaGop s
JEMOHCTPAIIMOHHBIX ~ONBITOB M YYEHHYECKOro skcnepuMeHTa. OHH  UMEIT
0003Haue6bHus J1/P.

Hekotopble mocoOusi HCHONB3YIOTCS — ydamiumcs — nooudepegHo. OHu
o0o3HaueHs! OykBoii I1.

KomnuectBo yuebnoro obopynosanus ([ — 1 sk3; P — ot 12 — 15 no 24 — 30
9K3) IPUBOJUTCS B PEKOMEHAALUAX B pacyeTe Ha OJUH Y4eOHbIN KaOuHeT.

Opzanuzayun yuednozo kadunema

IIpu opranuzanuu KaOMHETa XMMHUU JIOJDKHBI OBITH PELICHBI CIEIyoLue

BOTIPOCHI:



1. BpiOop momemieHHs U €ro palnuoOHalbHAas TUIAHUPOBKA COOTBETCTBEHHO
CanuTapHO-31MIeHHoJIornyeckuM npasuiaM U HopMmam (CanlluH 2.4.2.
Ne 178 — 02)

2. KommuiekroBanue  kaOuWHETa  XUMHH  CpeIACTBaMH  OOydeHHUS B
COOTBETCTBUH C HACTOSIIIUMHU PEKOMEHIALUSIMHU;

3. KomruiekroBanue KaOWHETa  CHCHUAIM3UPOBAHHOW  MEOCNbI0  JUIs
OpraHu3anui pabo4YMX MECT YUHTENd M YYalUIuXCsi W palMOHAIBHOU
CUCTEMBbI XpaHEHHs yueOHOro 000pya0BaHUS;

4. OcHallleHue TEXHUYECKUMHU CpEACTBAMM M CO3JaHME YCIOBHM A HX

3¢ HEKTUBHOTO UCTIOJIL30BAHUS;

Co3naHue cucTeMBbl XpaHEHHs U pa3MelleHns yaeOHOro 000pyJ0BaHuUs;

Odopmnenune  GyHKIIMOHATHHO-3HAYMMOTO  HMHTEpbepa  y4eOHOTO

KaOuHeTa.

o o

* Yuyamumcs 3allPCIICHO HUCIIOJIb30BATh PCAKTHUBLI B (1)OpMaX, BbIITYCKAaCMbIX
IIPOMBIIJICHHOCTBIO, 3a HCKIIFOYCHUEM TEX PCaKTHUBOB, KOTOPBIC
OpeaAyCMOTPCHBI IIpOorpaMMaMu Ijid MNPOBCIACHUSA J'Ia60paTOpHI>IX OIIBITOB H
IPAKTUICCKUX 3aHATHH. I[J'ISI pa6OTBI yqamuecs HUCHOJIB3YHOT TOJIBKO
pPaCcTBOPLI pCAKTHBOB, KOHICHTPALHUA KOTOPBLIX HE oonee 5%.



n/n

HauMenoBanue 00BEKTOB u
CpCacCTB MaTepuaJbHO-
TEXHUYECKOr0 00€eCIIeueHHs

Heo0OxoaumMoe Koau4ecTBo

OcHoBHAas

IIKOJIa

Crapas mkona

YpOBEHb

(A)

bazoBrrit

[Tpodunb
(b)

[Tpumeuanus

2

4

Homenkaarypa:
. bubanoreunsiii pong
(KHMTOMeYaTHasl MPOAYKIIUS)
CraHgapT OCHOBHOTO  OOIIEro
00pa30BaHuUs M0 XUMHHU

Crangapt cpenHero (IOJHOTO)
o01iero oOpa3oBaHUS 1O XMMHHU
(6a30BBIi YPOBEHB)

00111eTO
XUMHUH

Cranmapt  (IIOJIHOTO)
o0Opa3oBaHUs o
(mpodunbHBIA YPOBEHB)

IIpumepnas Iporpamma
OCHOBHOTO 00IIero 00pa3oBaHHS
110 XUMHHU

[MpumepHas mporpamma cperHero
(onHoOro) 00IIero 00pa3oBaHUs
110 XxuMuH (6a30BbBIN YPOBEHB)

[MpumepHas mporpamMma CpeHero
(monHoOro) o00IIero o0pa3oBaHUs
o XUMUN (mpoduIpHBIH
YPOBEHB)

ABTOpcKHe paboure MpOorpamMMbI
0 pasJieliaM XUMHUH

Meroanueckue mocoous st
YUUTENS

YueOHuku o XuMuu (06a30BbBIi
YpOBEHB)

Jnsa 8 xnacca

Hns 9 xnacca

10

Y4eObHuku o xuMuu (6a3.
YPOBEHB)

Jns 10 knacca

Hns 11 knacca

11

Y4eOHuKN 10 XUMHH (TTPOPHIIB)
Jns 10 knacca
Hns 11 knacca




12 | PabGouue Terpamu s ydamuxcs P P P
(8,9,10, 11 kmacca)
13 | COOpHUKH TECTOBBIX 3aJ[aHUA JIS P P P
TEMATUYECKOTO U UTONOBOI'0
koHTpous (8,9,10, 11 xmacca)
14 | COopHUK 3a7a4 MO XUMUHU P P P
15 | PykoBoactBa aist 1aGopaTOpHBIX P P P
OIBITOB M TPAKTHUECKUX 3aHITHIH
no xumuu (8,9,10, 11 ki)
16 | CrpaBoYHHK MO XMMHHU I1 I1 I1
17 | DHUUKIONENNS 10 XUMHUHU IT I1 I1
18 | Amiac o Xumuu I1 I1 I1

1. IleyaTHbIE MOCOOMA

KomMruiekT mopTperoB y4eHbIX- [TocTositHHAs
XUMHKOB OKCITO3UILI U
Cepust CIIpaBOYHBIX TAOJHUI[ TI0

XUMUUA («Ilepnomuueckas ITocrosiHHAsK
CHUCTEMA XHMMHUYECCKHX DIIECMECHTOB OKCITO3UIIU S
H.N. MenneneeBay,

«PacTBOpUMOCTb COJIEH, KUCIIOT U

OCHOBaHUI1 B BOJIE,

«DNMEeKTPOXUMUYECKHH pan

HaIpsDKEHU I METAJIJIOBY,

«Okpacka WHINKAaTOPOB B

Pa3IMIHBIX Cpemax»).

Cepusi HWHCTPYKTHUBHBIX TaOJIHII CwmenHas
10 XUMHUHI 9KCIIO3HIIHS
Cepus Ta0IHI] 1o Cwmennas
HEOPTaHWYECKON XMMHHU 9KCIIO3HIIHS
Cepust TaOnHI] IO OPTaHUYIECKOMN CwmernHas
XUMHH OKCITO3HIIHS

Cepust TaOIHUI] MO0 XUMHYECKUM
MPOU3BOJICTBAM

Cepus momkHa
coiepKaTh
TaOJIHIBI 10
MIPOU3BOJICTBY
OCHOBHBIX
MPOAYKTOB
XUMHYCCKOH
MTPOMBIIIUIEHHOCT
U: CepHOU
KHUCJIOTHI,
aMMHMaKa, a TakxKe
IO MTPOU3BOJICTBY
YyryHa, CTajH,
AJTFOMHUHUS.
CwmenHas
JKCITO3U LM




I11. Audopmanuonno-
KOMMYHUKATHBHBIE CPeICTBA

MynbTHMeIUAHBIE TIPOTPAMMBI
(oOyuaromue, TPCHHHTOBBIE,
KOHTPOJIUPYIOIINE) MO BCEM
pazzenaMm Kypca XUMUHU

Jns yuurens,
YYAIIUXCS U
JIOMAIIHETO
I0JIB30BAHUS

ONEKTPOHHBIE OHOJIMOTEKU 110
KypCy XUMUH

Jns yaurens,
YYaIUXCs U
JIOMAIITHETO
MOJIb30BAHUS

OJNeKTpoHHbIE 0a3bl JAHHBIX II0
BCEM pazjieniaM Kypca XUMHHU

Jns yaurens,
YHaIuXxCcs U
JIOMAIITHETO
MOJIb30BAHUS

V. JKPaHHO-3BYKOBbIE
nocoousi (Moryr 0bITh B
H(POBOM M KOMIILIOTEPHOM
BH]IE)

Komrmnekt BuneopunbmMoB 1mo
HEOPTaHWYECKON XMMHH (TI0 BCEM
pasmenam Kypca)

Komrmnekt BuneopuabMoB 1mo
OpraHuYecKkoil XuMuH (1o BceM
pasmenam Kypca)

Kommekt cnaiiioB
(TMarmo3uTHBOB) o
HEOpPTaHWYECKON XUMHH (TI0 BCceM
paszenam Kypca)

Kommnekt CIIai 0B
(IMamno3UTHBOB TIO OPTAHHUIECKOM
XUMUH )

KoMmiekt TpaHcmapaHTOB IO
HEOpraHUYEeCKOU XUMHH:
CTpOGHME  aToMa,  CTPOEHHE
BEILIECTBA, XUMHUYECKAsI CBS3b

Ucnonp3yercs
METOoJ
HaJIOKEHUS

KomMmiekt TpaHcmapaHTOB IO
OpPraHMYEeCcKOll XHWMHUH: CTPOEHHE
OpPraHNYEeCcKUX BEILIECTB,
00pa3oBaHKe CUTMa 1 MTU-CBSI3eH.

Bce cepun
TpaHCIIapaHTOB
HOIeXKAT
pazpabotke

Kommnekr TpaHcmapaHTOB 110
XMMHYECKUM NPOM3BOJCTBAM

Kommutexkr domuii (koIorieHoK)
o OCHOBHBIM paszenam
HEOPraHWYECKOW U OPraHu4YeCKOn
XUMUHA




V. Texnnuyeckue cpeacTsa
o0yueHust

BI/I):[COKaMepa Ha TaTUBC

N

BuneomarauTtodoH (Bueormieep)

I'padompoektop
(oBepxeAnmpoeKTOop)

Komneiorep MyabTUMeTUHHBINA

C nakeroM
MPUKIIATHBIX
porpaMm
(TEKCTOBBIX
TabsIHII,
rpaduuecKux u
Mpe3eHTalMOHHBI
X); €
BO3MOXHOCTBIO
MOJIKITFOYEHUS K
WNHtepHer; ayauo
Y BHUJICO BBIXOJBI,
MIPUBOJIAMH IS
YTEHHS U 3aTIHCH
KOMITaKT-JTUCKOB.
OcHarieHn
aKyCTHYECKOMN
KOJIOHKOM,
MarHUTOOHOM U
HayITHUKaMHU

Jumampoektop (Clmaiia-mmpoexTop)

MynbTUMeIUIHBIN TIPOEKTOP

JlomkeH BXOIUTh
B MaTepHAaJIbHO-
TEXHUIECKOE
obecreueHue
00pa3oBaTEIbHOT
0 YUPEKICHHS
[P HAJIHYUH
(hMHAHCOBBIX
BO3MOKHOCTEH

Habop maTtankoB kK KOMIBIOTEPY

JlaTunku st
M3MEpeHUs
¢buzuKo-
XUMUYIECKUX
MapaMeTpoB:
TEeMIIepaTypFl,
JTABJICHUSA,
3IEKTPUYECKOU
MIPOBOTUMOCTH,
pH

Tenesusop (c  nmaroHaibro
JKpaHa He MeHee 72CM)

ONUIPOEKTOP

10

OKpaH NpOEeKIMOHHBIN

M=

M=

Pasmep He MeHee
1200 cMm




11 ABromatu3upoBaHHoe  pabouece | [] pi| pi| [Tpuobperaercs
MecTo yuutens APM MIPY HAJTHYU U
(bMHAaHCOBBIX
BO3MOXKHOCTEN
00pa3oBaTEIBHOT
0 YUPEIKICHHS.
IIpu Hanuuuu ero
B
00pa3oBaTEIbHOM
YUPEKICHUH
MepeUYHCIICHHBIC
BBIIIIC
TEXHUYECKHE
CpeICTBa HE
MPUOOPETAIOTCS
VI. Y4eOHO-TpaKTHYECKOE
U yueOHO-1a00paTopHOe
00opynoBaHue
IIpudopsl, HaGOPHI MOCYABI U
J1a60paTOPHBIX
NMPUHANJIEKHOCTE 115
XMMHYECKOT0 IKCIIEPUMEHTA
OO6m1ero Ha3HAYCHUS
1 Amnmapart (ycranoBka) st | [ pl| pl|
JUCTHJUISIIIAY BOJIBI
2 Becrr (1o 500xr) pl| pl| pl|
3 HarpesarenbHbie npuoops! | J] b I
(3IIEKTPOIUTHTKA, CITMPTOBKA)
4 Jlocka mjis CyIIKH IMOCYIbI Pl Pl I
5 Komruiekt anekTpocHatkenus | J1 Pl Pl
KaOWHEeTa XUMUHU
JeMoHCTpauOHHbIE
1 Hab6op mocyzasr n Pl Pl Pl JlommkeH
MIPUHAUIKHOCTEH IS COJIepIKaTh
JIEMOHCTPAIIMOHHBIX OITBITOB IO TOTOBBIE Y3IIBI
XUMUH JUTST MOHTaXKa
pHOOPOB
2 HaGop nmerameit mist monTaxka | [1 pi| P
YCTaHOBOK,  HMJUTFOCTPHUPYIOIINX
XUMHUYECKUE IIPOU3BOJICTBA
3 CTOJIMK NObEMHBIN pil| Pl I
4 [ItatuB I AEMOHCTPALMOHHBIX | [] Pl Pl
rpobupok [1X-21
5 IlItaTuB merammuueckuii 111J1b pil| Pl Pl
6 Okpan (QoHOBEIIT YepHO-Oembiid | [] pl| pl| [ommexut
(IByCTOpOHHMIT) pazpabotke
7 Hab6op ¢dnakonor (250 — 300 mu | [] Pl I

TSt XpaHeHHs
PEaKTHBOB)

pacTBopoB




CrnennaJan3upoBaHHbIe
NpuoOOPHI M aNMaparthl

1 Amnmapat (mpubop) amns pi| pi| pi|
MOTy4EHHsI Ta30B
2 Anmnapar Ui npoBeneHus | [ pi| A
XuMHdeckux peaxnuit AITXP
3 lopenka yauBepcanpHas 'Y pi pi| A
4 Hcrounuk TOKa BBICOKOTO | [] Pl Pl
HanpspkeHus (25 kB)
5 Habop mns ombiToB 1mo xumuu ¢ | J] pi A
INEKTPUIECKAM TOKOM
6 Kommiexkt Tepmomerpos (0 — 100 | 1 pl| pl|
°C; 0 — 360 °C)
7 O3oHaTOp I Pl Pl
8 [pubop mnst  memoncrpanuu | A P
3aKOHa  COXPAHEHUS  MacChl
BEIIECTB
9 [pubop  mns  wumoctpaiuu | [ pi P
3aBHCUMOCTH CKOPOCTH
XUMHAYECKOW PEeaKIuy OT YCIOBHIMA
10 [pubop mnst okucnenus cnmpta | 1 I P
HaJl MEJTHBIM KaTaJn3aToOpOM
11 [Tpubop JUTSL onpeznenenus | pil| P
cocTaBa BO3/IyXa
12 [Ipudop VTS monydeHus | J1 b P
TaJONI0AIKAaHOB M CJIOXKHBIX
a¢hupoB
13 I[pubop aus  cobupanms wu | [] b /P
XpaHEHUS Ta30B
14 ITpubop TUTSI roirydenus | I pl| pl|
PacTBOPUMBIX TBEPIBIX BEIIECTB
I1PB
15 TepmoMeTp IIEKTPOHHBIN pi| pl| P
16 DBIHOMETD pi| pi| pi|
17 YcraHoBKa IS TIEpEr OHKH Pl Pl P
18 YcranoBka ans  QEIBTpOBaHUS P Ha rpynmy 3 - 5
10T BAKYYMOM YEITOBEK
KoMniiekTsl aias
J1a00pPaTOPHBIX ONMBITOB U
NPaKTUYeCKUX 3aHATHI 110
XUMHUHU
1 Becwr P P P
2 Ha6op TIOCY bl u
MPUHAUIEKHOCTEN g | P P P
YY4EHUYECKOT 0 SKCIIEPIMEHTA
3 Habop mist skomorngyeckoro
MOHHTOPHHTA OKPYKAOIIEH 1 Habop Ha
Cpenbl rpymy 3 — 5
P YEIIOBEK

10




4 Ha6op TIOCYIbI u P
OpPUHAAJEKHOCTEH Al Kypca
«OCHOBBI XUMUYECKOTO aHaJII3a»
5 HabGop ©Oanok s xpaHeHus | P P P U3 pacuera 10
TBEpbIX peakTuBOB (30 — 50 M) 0aHOK Ha 2-X WK
1-ro y4amierocs
(mpoduiin)
6 Hab6op cknsiHok (¢akonoB) s | P P P W3 pacuera 16
XpaHEHUs! paCTBOPOB PEAKTHBOB (akoHOB Ha 2-
iy 1-ro
yuanerocs
(mpoduin)
7 Hab6op npubopox (I[1X-14, IIX- | P P P U3 pacuera 10 mt
16) MX-14 u 2 mr
I1X-16 Ha 2-x
i 1-ro yu-ca
(mpoduiin)
8 Ha6op 1o anekTpoxumuu | P P P [Momnexut
71a00paTOPHBIN paspabotke
9 Ha6op 1o TOHKOCJIOHHOH P [Momnexut
xpomarorpaduu paspabotke
10 Harpearenu npubopsr | P P P
(amexTpuueckue 42 B, ciupToBKA
(50 M)
11 [Ipubop ans momy4eHns ra3os P P P
12 [Ipudop VTS nojyueHus | P P P
raJlonIoallkaHOB M CIIOXKHBIX
a¢upoB
13 IlraTus nabopaTopHbiii | P P P
xumuyeckuit HIJIX
VIl. Moaenn
1 Habop kpucrammaeckux pi| pl| pl| Kpucran-
peIIeToK: anmasa, rpadura, JIMYECKHE
JIMOKCHJIA YTIIepoIa, Kemesa, peIeTKH noja u
MAarHusi, MEJiy, MIOBAPEHHOW COJH, JIBJIA TIO/IeXKAT
HWoma, Ipaa pa3paboTke
2 HabGop mns  moxenupoBanums | /P /P P
CTpOCHHUSI HEOPraHUYECKHX
BEIIICCTB
3 HaGop mns  momemmpoBanwms | [I/P /P P
CTPOCHHMSI OPraHUIECKHX BEIECTB
4 HaGop mns  mMomenmpoBaHms s paboTel ¢
TUTMOB ~ XAMUYECKMX  PEaKIHii MOJICTISIMH
(Momenu-anTuINKALTHH ) HCIIOB3yeTCs
MarHUTHAs JOCKa
5 HaGop mns  mMopmenmpoBaHus P
9JIEKTPOHHOTO CTPOCHHSI ATOMOB
6 HaGop mns  mMopmenmpoBaHUS J/P

CTPOCHHA aTOMOB M MOJICKYII (B
BUIC KOHBHeraHHI/IKOB)
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Monean-3/1eKTPOHHBIE CTEH/ABI
CrpaBouHO-HH()OPMAIIMOHHBIN
crenn «llepuogudeckas cucrtema
XAMUYECKUX 31eMeHToB [[. 1.
MeHnpeneeBay.

Vill.HatypanbHble 00beKTbI
KOJLJIEKITUH

AnroMuHUI

N

Bonokna

KameHnHbI# yrons 1 mpoayKThI
ero nepepadoTKu

g

Kayuyk

g

Iopnexur
pa3paboTke

Meranibl U crjIaBEI

P

MuHepasl ¥ TOpPHBIE IIOPOJIbI

|~

g

Habop XxuMu4ecKux 3J1eMEHTOB

Hed1b u BaxxHelm#e NpoyKThI
ee mepepaboTKu

-0

g

ia"lia=lla-llav}

IInacTmaccel

Crekiio u n3aeciuns U3 CTCKJia

Tomnuso

YyryH u craib

IlIxana TBEpIOCTH

~ | |||~

~ (|||~

a"la=lla=]lav]ige]

PeakTuBbl

Hab6op Ne 1 OC «Kucmorsn»
Kwucnora cepnas 4,800 kr
Kucnora comsgnas 2,500 xr

bty

TP

JUP

Jns yaammxcst
TOJIBKO PacTBOPHI

Hab6op Ne 2 OC «Kucmorsn»
Kucnora azornas 0,300 xr
Kwucnora oprodochopras 0,050
KT

bty

TP

JUP

Jns yaammxcst
TOJIBKO PacTBOPHI

Ha6op Ne 3 OC «['uapoKCHIBD)
Ammuak 25%-asr1it 0,500 kr
bapwust runpokcun 0,050 kxr
Kamust ruapoxcun 0,200 xr
Kanpmus rugpokenn 0,500 kr
Harpus ruapoxcung 0,500 kr

AMMHaK
yaanmmMces
BeIgaercsa 5%-
HBIHA pacTBOp

Hab6op Ne 4 OC «Oxcubt
METaIIJIOB)»

Amomunans oxcun 0,100 xr
Bapus oxcun 0,100 kr
Kenesa (I11) oxcux 0,050 kT
Kamemms okcng 0,100 xr
Marausg oxcng 0,100 xr
Menu (1) okcup (rpanynsi) 0,200
KT

Menu (1) oxcup (TToporIok)
0,100 kr

Iuuka oxcup 0,100 xr

hifly

JUP

JUP

Ha6op Ne 5 OC «Meraiuib»
AnfoMuHHN (TpaHyIIbl)
0,100 kr

AfoMUHHH (TTOPOITIOK)

hifly

JUP

JUP

[Hopormxku
METAJUIOB
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0,050 kr

XKene3o BoccTaHOBII. (TTOPOIIOK)
0,050 kr

Marnwii (mopomok) 0,050 xr
Marnwii (sierta) 0,050 kr

Menp (rpaHyIbl, OIUIKH)

0,050 kr

Hunk (rpanymnsr) 0,500 kr

Hunk (mopormok) 0,050 xr
Omnogo (rpanynsl) 0,500 xr

ydamuymces
HCIIOJIB30BaTh
3arpeuicHo

Ha6op Ne 6 OC «lIllenounbie u
LIET0YHO3EMETbHBIE METAILIbI»
Kanpruit 10 ammyn

Jlutuii 5 ammyn

Hatpuii 20 ammyn

Ha6op Ne 7 OC «OrHeonacHbie
BEIIECTBA»

Cepa (mopormok) 0,050 xr
dochop kpacusiit 0,050 kr
®docdopa (V) okcug 0,050 xr

Hab6op Ne 8 OC «["aorens»
bpom 5 ammyn
Hox 0,100 kr

Hab6op Ne 9 OC «["amoreHuansny
Amomuawms xiopug 0,050 kr
Awmmonns xiopug 0,100 xr
bapwust xmopux 0,100 kT
Kenesa (1) xaopug 0,100 xr
Kanus fiogupa 0,100 kr

Kamust xmopug 0,050 xr
Kanpmus xmopug 0,100 xr
Jlutus xmopun 0,050 kxr
Marnus xmopuz 0,100 xr
Memu (Il) xmopug 0,100 xr
Harpus 6pomun 0,100 kr
Harpus dropun 0,050 xr
Harpus xmopun 0,100 xr
Hwuaxka xmopun 0,050 xr

/P

/P

/P

10

Ha6op Ne 10 OC «Cymnbdartsr.
Cynbduter. Cynbdumsny
Amromuans cynsgar 0,100 kr
Awmmonns cynsdat 0,100 kr
Kemneza (1) cynpdunx 0,050 xr
Keneza (I1) cynmbdar 0,100 xr
7-MU BOITHBII

Kamus cynedat 0,050 xr
Kob6omnpra (I1) cymbdar

0,050 kr

Marnus cynasdat 0,050 kr
Menu (1) cynbdart 6e3BomHBIH
0,050 kr

Menu (Il) cynedar 5-tu BogHBIH
0,100 kr

Harpus cynsduzg 0,050 xr

/P

/P

/P
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Hatpus cynsdur 0,050 kr
Hatpus cynsdar 0,050 kr
Hatpus ruapocynbdar
0,050 kr

Huxens cynsdat 0,050 xr
Hatpus ruapokapOoHaT
0,100 kr

11

Ha6op Ne 11 OC «KapboHaTs»
Ammonust kapoonat 0,050 kr
Kayms kapOonar (morar) 0,050
KT

Menu (I1) kapboHaT ocHOBHOMH
0,100 kr

Hatpus xap6onar 0,100 xr
Hatpus ruppokapOoHaT

0,100 kr

TP

/P

/P

12

Ha6op Ne 12 OC «Docdartsr.
CumkaTbDy

Kanust monorunpooprodocdar
(xammii hocOpHOKUCITBIIH
nByx3ameriennbiii) 0,050 kr
Harpus cunukat 9-Tv BOIHBIH
0,050 xr

Hatpus oprodochar
tpex3zamemennbrit 0,100 kr
Harpus qurunpodocdar (HaTpuit
(hocdopHOKHCITBIIHA
omuo3amenteHHsIin) 0,050 kr

TP

/P

/P

13

Hab6op Ne 13 OC «Amnerartsl.
Pomanugel. CoeqrHEHNS Keme3ay.
Kanus anerat 0,050 xr

Kammst dpeppo(ll) rexcanmanm
(xammit
)Kenesucrocuaeponucterii) 0,050
KT

Kamust dpeppo (I11) rekcarmonnn
(kammit keIe30CHHEP OTUCTHII
0,050 xr

Kanus ponanupg 0,050 xr
Harpus anerart 0,050 xr

Csunna armerat 0,050 xr

/P

TP

TP

14

Ha6op Ne 14 OC «Coennnenust
MapraHIa»

Kanus nepmanranat

(xanuii MapraHIIeBOKUCITEIH )
0,500 kr

Mapranna (1V) okcun 0,050 xr
Mapranna (Il) cynedar

0,050 kr

mapranua xjopua 0,050 kr

/P

TP

TP

15

Hab6op Ne 15 OC «Coennnenus
XpoMay
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Ammonud quxpomat 0,200 kr
Kamus nuxpomat 0,050 kr

Kamus xpomart 0,050 kr

Xpoma (1) xnopun 6-Tu BogHBIN
0,050 kr

16

Ha6op Ne 16 OC «Hutpatsi»
Amomunust autpat 0,050 kr
Ammonug Hutpat 0,050 kr
Kamus aurpar 0,050 xr
Kanpuus aurpar 0,050 xr
Menu (1) mutpar 0,050 kr
Hatpus nutpar 0,050 kr
Cepebpa Hutpar 0, 020 kr

17

Ha6op Ne 17 OC «MuankaTopbi»
Jlakmowna 0,020 kr

MeTunoBblil OpaHKEBbII

0,020 kr

®denondranenn 0,020 kr

/P

/P

/P

18

Ha6op Ne 18 OC «MusnepanbHbIe
yIOOpEHUS»

Ammodoc 0,250 kr

Kap6amuz 0,250 xr

Hatpuesas cenmutpa 0,250 xr
Kasnpruesas cenurpa 0,250 kr
Kammitnas cenurpa 0,250 kr
Cynsdat ammonus 0,250 xr
Cynepdocdat rpanymupoBaHHBIH
0,250 xr

Cymnepdocdat nBoitHoiA
rpanyiaupoBaHHbIii 0,250 kr
®dochoputHas myka 0,250 kr

/P

/P

/P

19

Habop Ne 19 OC
«YTIIeBOJOPOJIBI»
Bensun 0,100 xr
Benzon 0,050 kr
I'ekcan 0,050 xr
Hedts 0,050 xr
Tomyomn 0,050 xr
Hukmorekcan 0,050 kr

20

Ha6op Ne 20 OC
«Kucnopoaconepxaiue
OpPraHMYECKHE BEILECTBAY
Axteron 0,100 kr

I'muuepun 0,200 kr
Hwatunoserii a¢up 0,100 xr
Crupt H-OyTrnoBsIi 0,100 kr
Couprt nzoamunossii 0,100 kr
Crupt u300ytuiossii 0,100 kr
Crupt strutoslit 0,050 kr
®enon 0,050 kr

®opmanus 0,100 xr
Orunenraukons 0,050 kr
VYxcycuo-3tuinosslit a¢up 0,100
KT

15




21

Hat6op Ne 21 OC «Kucnotsr
OPTaHUYECKHE)

Kucnora amunoykcycuas 0,050
KT

Kucnora 6enzoitaas 0,050 kr
Kucnora macingnas 0,050 xr
Kucnora mypassunas 0,100 xr
Kwucnora onennonas 0,050 kr
Kucnora naasmutunoBas 0,050
KT

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

TI/P

TI/P

TI/P

22

Ha6op Ne 22 OC «YrneBosl.
AMUHBD)

Anwmmmn 0,050 kr

AnunuH cepHokucisiii 0,050 xr
J-rmrokoza 0,050 kr
Merunamun rugpoxnopun 0,050
KT

Caxapo3za 0,050 xr

23

Ha6op Ne 23 OC «O06pas3iibt
OpPraHNYECKHX BEIIECCTBY
I'ekcaxmopOenzon texH. 0,050 kr
Merunen xnopuctsriii 0,050 xr
Yriepon 4eTbIpeXXJIOPUCTBIN
0,050 xr

Xmopodopm 0,050 kT

24

Hab6op Ne 24 OC «Matepuaibby
AxtuBupoBanHbsii yroms 0,100 kr
Bazenun 0,050 xr

Kaubius kapoug 0,200 kr
Kaubius kapOoHaT (Mpamop)
0,500 xr

ITapadwun 0,200 kr.

IX. Cnenuanu3upoBanHas
Me0enb

Hocka aynuTopckasi ¢ MATHUTHOU
IIOBEPXHOCTBIO U C
MIPUCTIOCOOTIEHUSAMHE ISt
KpeIuteHus Ta0mui

Cron 1eMoHCTpalOHHBIH
XUMUYECKUHI

CTON NUCHbMEHHBIN ISl YUUTENS
(B TabOpaHTCKOIN)

Cron npenaparopckuii (B
J1a00PaHTCKOM )

Cryn s yuurens — 2 wr (B
kaOuHere 1 JTaOOPaHTCKOM )

CroJbl IByXMECTHbBIE
nabopaTopHbIe YIEHUUECKHE B
KOMIIJIEKTE CO CTYJIBSIMH Pa3HbIX
POCTOBBIX pa3MepoB)
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7 Cton KOMIBIOTEPHBIN IIpu Hanuuumn
APM He
npuoodperaercs

8 | IloxcraBka ajist TEXHUYECKHUX [Tpu Hamunn

cpencts ooyuenus (TCO) APM He
prodperaeTcs

9 [xadb! ceKIMOHHBIC IS

XpaHeHus1 000pyIOBaHUS

10 | PakoBuna-moiika — 2 T (B

KaOWHETe U JTa0OPAHTCKOM )

11 | Mocka is CyIIKH TOCYABI

12 | lka¢ BBITSHKHOM

13 | CreHIBl DKCIIO3UIIMOHHEIC
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