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|. IOACHUTEJIBHASA 3ATIMCKA

HanpasieHHocTh
HarmpaBneHHOCTB pOrpamMmsbl — €CTECTBEHHO-HAYYHAS.

AKTYyaJIbHOCTb, HOBU3HA, NleJaroruveckas Hejaecoo0pa3sHocThb

XUMUYECKUN SKCTIEPUMEHT SIBJISETCSI HEOTHEMIIEMOU YacThI0 O0YUYCHHUS XUMUU
B IKoJie. OJTHAKO 3a4aCTYyIO OIbITA BBIOJHEHUS SKCIEPUMEHTAIbHBIX 3a/1a4 Ha ypo-
KaxX XMMHUHU OKa3bIBACTCS HEAOCTATOYHO JUI YCIICIIHOTO BBICTYIIJICHUS HA COCTS3aHU-
X Pa3HOro YpOBHA. XOTs COAEPKAHUE OJMMITMAIHBIX YKCIEPUMEHTAIbHBIX 3aJaHUN
HE BBIXOJMT 3a PaMKH IIKOJbHOW IPOrpamMMbl, OHM 3a4aCTYH0 OTJIMYAKOTCS HENPHUBBIY-
HOM ITOCTaHOBKOM BOIIpOCa, TPEOYIOT NPOSBICHUS CMEKAJIKHU, 3HAHUS OOIIUX METOOB
pemienus U T.4. Ha mpeononeHne 3TUX M APYTrUX 3aTpyIHEHUN M HalEJIeHa JaHHas
IIpOrpaMma.

Kypc npeanasznauen nis ydamumxes 7-11-x knmaccos. B kypce OyayTt paccmar-
pUBaTbCSI OCHOBHBIE UIEH OJUMIHUAAHBIX 3KCIEPUMEHTANIbHBIX 3aJaHUM, a TaKKe
METO/Ibl UX PEHIEHUS. DTO MO3BOJHUT YYAUIUMCS MOJYUYUTh COOTBETCTBYIOIIUMI OIBIT,
pacHIMpUTh NPEACTABICHUS 00 SKCIEPUMEHTANBHBIX 3a/ladax M0 XUMHH, YriayOuTh
CBOM 3HAHUA.

HeJsp u 32024 JONOJHUTEILHOM 00pa30BaTEIbLHON POIPAMMBI

L]env: 3HAKOMCTBO C MACSIMU U METOJAMM PELICHHS OJIMMIMNAIAHBIX dKCIEPU-
MEHTAJIbHBIX 33JaHUi 10 XUMUH, yriayOieHHe NpeaIMETHbIX 3HAHUM U (popMuUpoBa-
HUE MPAKTUYECKUX HABBIKOB IO PEIICHUIO SKCIIEPUMEHTANIBHBIX 3aJa4, (OpMUpOBa-
HUE U NOJJIEpKaHUE UHTEpECa K XUMUH.

3aoauu 0byuenus, ocnumanus u pazeumusl’

— Pa3BUTHE MBICIUTEIBHBIX ITPOLIECCOB YUALUXCS;

— pa3BUTUE UHTEPECA K XUMHH, K PELICHHUIO SKCIEPUMEHTATIBHBIX 33124 110 XUMUH,

— pacuMpeHue 1 yriyojieHue 3HaHUui 10 XUMHUH, COBEPLICHCTBOBAHNE YMEHUM
pemarh 3KCepUMEHTAIIbHBIE 33]1a4U TI0 XUMUHU;

— (popMUpOBaHUE MPECTABICHUN O MMOCTAHOBKE, KJacCU(pUKALUU, IpUEeMax U
METO/IaX PEIICHHS SKCIEPUMEHTAIBHBIX 33a4 110 XUMUH,

— BOCIIUTAHUE CAMOCTOSATENIbHOCTH, HAYYHOTO MHUPOBO33PEHUSA, KYJIbTYpPHI
MBIIUIEHUS U pEYH.

OT1anuurebHbIe 0COOEHHOCTH JAaHHOW 00pa3oBaTe/IbHON MPOrpaMMbl OT
yKe CylIeCTBYIIIMX 00pa3oBaTeIbHbIX IPOrPpaMm

[Tporpamma kypca aapecoBana yyanmmcs /-11-x kinaccoB 00111e00pa3oBaTeIbHBIX
yupexaenuii paiionoB Kuposckoit oonactu. Kype Oyner nosneseH yyaiumcs, He UMero-
UM OTIbITA PEIICHUS OJMMITUAIHBIX IKCIIEPUMEHTAITLHBIX 33144 110 XUMHUH.

[Ipu oTGope comepkanus Kypca yaeaseTcsi BHUMaHHUE PEIICHUIO SKCIIEPUMEH-
TaJIbHBIX 3aJ1ay MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH, & TAK)KE€ PEIICHUIO TUIOBBIX 3a-
Jlad pErMOHAJILHOrO 3Tana BcepocCUiCKON OIMMITHAIbl MKOJIBHUKOB 0 XUMHUHU B
Kuposckoit o6macTu.

Jlist Toro uto0Ob1 00yueHne mpoucxoauio 3(hGEeKTUBHO, MPENoIaBaTeNlh OPUSHTHPY-
€TCsl Ha Pa3BUTHE W TOJUIEPKaHKMe MHTEpeca K MpeaMery, OpMUPOBAHUE OTPEIEICHHON
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MO3HABATEIILHOM JAEATENBHOCTH YUAILMXCS TIPU PELLIECHNH SKCTIEPUMEHTAITBHBIX 3a/1a4.
VY4eOHblil MaTepral U3y4yaeTcs B OCHOBHOM IO aBTOPCKUM pa3paboTKaMm, Mo/I-
TOTOBJIEHHBIM CIIEHUAIIBHO JJIA POBEACHUA 3aHATUI Kypca.
1o xomy 3aHATHIA aBTOP MOYKET BHOCUTbH B POrpPaMMy OIIEpPAaTUBHbIE U3MEHEHUSL.

DopMbI U PEKUM 3aHATUI

@dopMbl OpraHu3aliy 3aHATUN — JIEKIIUU IO TEXHUKE O€30ITaCHOCTH, METOIUKE
Y TEXHUKE BBIMIOJIHEHUS SKCIEPUMEHTA M0 XUMUU, & TAK)KE OCHOBHBIM HJIESIM U Me-
TOJAM PELIECHUS OJMMIINAAHBIX SKCIIEPUMEHTAIIBHBIX 3a1aHUM, 3aHATHS IO PEIICHHUIO
AKCHEPUMEHTAJIbHBIX 3aJ/1ad IOBBIIIEHHOTO YPOBHSA, B TOM YHCIJIE OJUMIIMAJHOIO,
paz00pbl IKCIIEPUMEHTAIBHBIX 33/lad C aKIICHTUPOBAHUEM BHUMAaHUSI HA OCHOBHBIE
KPUTEPUU OLICHUBAHUS.

IIpaBusia u KpuTepuu 0TOOPA 00yUAIOIIUXCS

Jlist 3auncienus, odyJarouierocs HeoOX0IMMO MoAaTh 3asBKY, chopMupoBaB
3asBieHue Ha caite [IJIOOIILL.

Cpoxu nooauu 3asa6Ku

[Togaua 3asBiIeHUS OCYIIECTBIISETCS B TUYHOM KaOWHETE POAMUTENIS/3aKOHHOTO
npencraBuresns Ha caiite [IJIOOII ve no3anee, yem 3a 10 gHel 10 Havana Kypca.

IIpasuna pecucmpayuu

JIJist peructpanuu Hy»KHO 3alOJHUTh aHKETY IS IMPOrpaMMbl Ha CTpaHUIIE
«Bamm 3asBKkM» TMUHOTO KabuHeTa. BXoa B MYHbBIN KaOMHET pacIioyiokKeH Ha CTpa-
aute http://Ik.cdoosh.ru/.

Konuuecmeso yuacmuuros

Oo111ee KOJIMYECTBO YUaCTHUKOB IporpamMmsbl — 110 40 uenoBexk.

Bospacm yuacmnuxos

Oo6yuarormuecst 7-11-x kmaccoB 2025-2026 yueOHOTO TOma 00IIe00pa3oBaTeiIb-
HBIX yupexaeHuii Kuposckoil 001acTH, KpoMe ydalimxcs OYHBIX KPYKKOB MO XUMHUHU
rpyrn «lIpodm».

IIpasuna ombopa obyuarowuxcs

3auncienre 00y4aroImumxcsi B rpynmbl At (—11-X KaccoB OCyIECTBISIETCS Ha
OCHOBaHHMH PE3yJIbTATOB y4acThsi B MyHHIHNnaIbsHoM dtane BeOIll mo xumun B 2025/26
yuebHoM rofy. [IpenmyiiecTBo npu 3a4KCICHUH TIOIY4at0T MIKOJLHUKH, HaOpaBIliue Ha
MYHUITUIIATIBHOM 3Tarie HauboubIee KommdecTBo 0aiioB. [Ipy paBHBIX Oajuiax mpenmy-
IIECTBO TMOYYAlOT MIKOJBHUKH, oOydaromuecs: Ha 3a0uHoM otaeneHnu [[JIOOII u ne
UMEIOIIME 33JI0JDKEHHOCTH B 00ydeHHH. B ciydae OJJMHAKOBBIX JTOCTHKEHHM, 00y4aro-
IIUXCST OPraHU3aTOPhI BIIPABE 3alPOCUTH C MPETEHIEHTOB HA y4acTue B MPO(UIHHOM
CMEHE MOPTQOIIHO, TTOATBEPKIAAOIINE YCIIEXH 00YJAOIIET0Cs B U3YICHUH XUMHUH.

Oxuaaemble pe3yJbTaThbl M CIIOCO0OBI ONpe/ieIeHUs UX Pe3yJIbTATUBHOCTH

PesynpraramMy 3aHATHN BBICTYIIAET NOBBILICHUE YPOBHS 3HAHUM, PA3BUTHE MbIC-
JMTEIbHBIX MPOLIECCOB, YMEHUN ydaluxcs, (GOpMUPOBAHHE BOCHUTAHHOCTU. OCHOB-
HBIMU CPEICTBAMHU JIHATHOCTUKHU SBIISIOTCS CaMOCTOSITENIbHBbIE PaOOTHI yyaluxcs,
OLICHHMBAEMBIE 110 PEUTHUHIOBOM cucTemMe oleHKU. CucTemMa OLIEHOK ONpeeseTcs ne-
Jarorom.


https://lk.cdoosh.ru/
https://vk.com/away.php?to=http%3A%2F%2Flk.cdoosh.ru%2F&cc_key=

I1. COAEPXXAHUE ITPOI'PAMMEBI

2.1. YyeOHO-TEMATHYCCKHI IIJIAH

7 KIIACC
No Tema KosmuyecTBo
4acoB
1 [IpaBuna Th npu paboTe B XUMHUYECKOW Ja0OpaTOPHH 3
2 JlaGopaTopHas nocyna u 000py0BaHUE 4
3 OcHOBHBIE JIAOOPATOPHBIE OllEepaluu 7
4 [IpuroToBieHrne pacTBOPOB 7
3) OCHOBHBIE KJIACChl HEOPraHUYECKUX COETMHEHUN 12
6 Wrorosas arrecTarus 3
HUmoeo 36
8 KUIIACC
No Tema KoumnuyecTBo
4acoB
1 [TpaBuna Th nipu pabore B XuMHuyeckon J1ab0paTopun 3
2 JlabopaTopHas mocyjsia u 000pyI0BaHUE 3
3 OcHOBHBIE JJAOOPATOPHBIE OlEepaIiu 9
4 OCHOBHBIE KJIACChl HEOPTraHUYECKUX COETMHEHUN 12
5 Teopust FIEKTPOTUTUUECKON AUCCOIUALINU 6
6 WToroBas attecTarus 3
Hmozeo 36
9 KJIACC
No Tema KosauuecTBo
4acoB
1 Teopust 2IEKTPOJIUTHYECKON THUCCOIUAIIUN 12
2 KayecTBeHHbBIE peaKIii KaTUOHOB 12
3 KauecTBeHHBIC peaKIIuyu aHUOHOB 9
4 HroroBas arrecTarus 3
Hmoeo 36
10-11 KJIACC
No Tema KoumnuyecTBo
4acoB
1 KonruecTBeHHbBIN aHAIN3 12
2 Kuc10THO-OCHOBHOE TUTPOBAHUE 12
3 OKUCIUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBAHUE 9
4 HUrorosas arrectanus 3
Hmozo 36




2.2. YyeOHasi nporpamMma

7 Kaacc

1. Ilpasuna TH npu pabome 6 xumuueckou nabopamopuu. OCHOBHBIE TpaBUiIa
TEXHUKH O€30MaCHOCTH MPH padoTe B XMMUYECKOH 1abopartopun. OCHOBHBIE MPUEMBI
paboThl C J1abOpaTOpHON MOCY0M, 000OPYIOBAHUEM M XMMHUYECKHUMH BEIIECCTBAMHU.
[Tpuemsl paboThI ¢ Becamu, JIaDOPAaTOPHBIM IITATUBOM, CIUPTOBKOM, H3MEPUTENBHON
MOCYI0M.

2. Jlabopamopuas nocyoa u obopyoosanue. Ilocyna oOIIero u crenuagbHOTO
HaszHaueHus. [IpaBuia Ge3omacHOro oOparieHus o CTEKIISTHHOW mocymoil. MepHas 1mo-
CyZa, MpaBWJia U IpueMbl paboThl ¢ Heil. PapdopoBast mocya, MpaBuiia U MPUEMBI pa-
001wl ¢ Hel. [IpaBuma GezomacHON pabOTHI CO CIUPTOBKOM. BecnomorarensHoe 1abopa-
TOpHOE 000pyIOBaHKE: Ja00PATOPHBIN IITATUB, TUTE€IbHBIE IIMIILBI, TPOOHPKOAEPKA-
TENb, TUIAMS-PacceKaTellb, SIMEMKH U KaledbHbIX peakuuid, nunetku [lacrepa, yanmku
[leTpu, NpOMBIBAJIKH, JIOKEUKH JJIsI CAKUTAHUS BEWIECTB U Apyroe. [IpaBuna u npuemMsl
paboTHI C HUM.

3. Ocnognvie nabopamopmuvie onepayuu. llpaBuna paboThl ¢ TBEPABIMHU BeIlle-
CTBaMH U XUAKOCTAMU. MI3MenbueHne TBEp/IbIX BEIECTB, MOJTYYEHUE OCATKOB, (PUIIh-
TPOBaHUE, TPOMBIBAHUE OCAJKOB Ha (DUIIBTPE, BHICYIIMBAHUE OCAJTKOB Ha (DUIBTpE.
Harpepanue BeniecTB. YnapruBaHUE U BhIMTAPUBAHUE PACTBOPOB.

Mertoapl ounctku BemiecTB. [lepekpucramin3anys BEIIECTB U3 BOJHBIX pac-
TBOpOB. uctumnsuusa. Bo3ronka. Paznenenne HecMEMMBAIOIIUXCS KUIKOCTEM.

4. Ilpucomosnenue pacmeopog. PactBopsl. KoHlleHTpalusi pacTBOPOB U CIIO-
coObl ee BbIpakeHud. [IpUroToBiieHHE PACTBOPOB C 3aJlaHHON KOHIICHTpalUend W3
TBEPIBIX BEUIECTB, KPUCTAILUIOTUIPATOB COJEN U METOAOM pa30aBieHUsI KOHLUEHTPH-
POBaHHBIX PACTBOPOB.

5. OcHogHble Knaccvl Heopeanuyeckux coeouneruti. CpaBHUTEIbHBIA aHAINU3
XUMHUUYECKUX CBOMCTB MPOCTHIX BEHIECTB, OKCUIOB, TUPOKCUIOB U COJICH.

6. Umozosass ammecmayusa. OnuMnuana mo MOTUBaM 3a7a4 PETHOHAIBHOTO

srana oosactHoU oymMmItnaasl 1 BcOILl mo xumumn.

8 kiacc

1. Ilpasuna TH npu pabome 6 xumuyeckou rabopamopuu. OCHOBHBIE TIpaBUIIA
TEXHUKU O€30IMaCHOCTH MPH paboTe B XMMHUECKOH JlabopaTtopuu. OCHOBHbBIEC MPUEMBI
paboThl ¢ Ja0OpPAaTOPHOM TOCYI0M, 000pyIOBaHUEM W XUMHUYECCKHMH BEIICCTBAMMU.
[Ipuemsbl paboThl ¢ Becamu, J1aDOPAaTOPHBIM IITATUBOM, CIUPTOBKOM, N3MEPUTEIHHOM
MOCYI0M.

2. Jlabopamopmuas nocyoa u obopydosanue. [locyna oOIIero u CrernuaibHOTO
HazHayeHus. [IpaBuia Ge30macHOro oOpailieHus: Co CTEKISIHHOM nocyaoi. MepHasi mo-
CyJa, MpaBWiia U prueMbl paboThl ¢ Hell. DapdopoBast ocya, MpaBwiia U MPUEMbI pa-
60T1hI ¢ Heil. [IpaBuina O6e3omacHoil paboThI co cMpTOBKOM. BemomorarenbHoe nadopa-
TOpHOE 00OpYy/I0BaHUE: JTA0OPATOPHBIN IITATUB, TUTEIbHBIC LIUIIIIBI, TPOOHUPKOAEPKA-
TEJb, IUIAMSA-PACCEKATENb, SIMEUKHU JIJIS KalleJIbHbIX peakumi, etk [lacrepa, damku
[leTpu, MPOMBIBAJIKH, JIOKEUKH JIJIsI CKUTAHMSI BEUIECTB U apyroe. [IpaBuna u npuemsl
paboThI ¢ HUM.

3. Ocnosnbie nabopamopuvie onepayuu. llpaBuna paboOThl ¢ TBEpAbIMHU Bellle-
CTBaMH U XHUAKOCTAMU. M3MenbueHne TBepIbIX BEUIECTB, MOJIYYEHHUE OCAIKOB, (PUIh-
TpOBaHHUE, TPOMBIBAHUE OCAJKOB Ha (DUIIBTPE, BHICYITUBAHUE OCAIKOB Ha (DUIBTpE.
HarpeBanue BemiecTs. YnapuBaHue 1 BoIlIapUBaHUE PACTBOPOB.

Metonsl ouncTku BewiecTB. llepekpucrannusanus BEIIECTB U3 BOIHBIX pac-
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TBOPOB. Juctriuisiuus. Bo3ronka. Paznenenne HeCMEInBAOMMXCA ) KUIKOCTEM.

[IpuroToBneHue pacTBOPOB C 3aJaHHON KOHIEHTpALMEd U3 TBEPABIX BEIIECTB,
KPUCTAJUIOTUPATOB COJIEH U METOJIOM pa30aBJiEHUS KOHIEHTPUPOBAHHBIX PACTBO-
POB.

4. OcHosHble Knaccvl Heopeanuyeckux coeounenuti. CpaBHUTENbHBIA aHAINU3
XUMHUYECKUX CBOMCTB MPOCTHIX BEHIECTB, OKCHIOB, TUIPOKCUIOB U COJICH.

5. Teopusi anexmporumuueckou ouccoyuayuu. Peakuuy HOHHOTO OOMEHa.
['uaponus coneil. OCHOBHBIE MOHSTUS TEOPHUHM SIECKTPOIUTUUYECKON TUCCOLUALINU.
MexaHu3M qucconraliy BEIIECTB C Pa3HBIM TUIIOM KPUCTAINTUYECKOU PELIETKH.

6. Umoeosass ammecmayus. OMMIAana Mo MOTHBaM 3a7a4 PETHOHAIBHOTO
sTana obiacTHou oymmMmraabl U BcOIll mo xumum.

9 kanacc

1. Teopus asnekmporumuuecxkoi oOuccoyuayuu. Peaknyuu HOHHOTO OOMEHA.
['maponus coneii. KauecTBeHHbIE peakd HA OCHOBHbIE MOHBL. OCHOBHBIE TTOHATHUSA
TEOPUU DIEKTPOJUTHUYECKON AuccolManuu. MeXaHW3M JUCCOLUMALNN BELIECTB C
Pa3HBIM THUIIOM KPUCTAIIMYECKOW pemeTkr. @akTopbl BIUSIONINE HA CTENEHb JIHC-
COIMAIlMU, UCTUHHAA M KaXyIascs CTENeHb aucconuanuu. KucioTel, oCHOBaHUS,
cosii u aM(pOTEPHBIE TUIPOKCUJIBI B CBETE TCOPUU DICKTPOIUTUUYECKOU JHCCOLUA-
nuu. CTyneHyartas Auccoluanus. Peakiiuum MOHHOro oOMeHa. DJEKTPOJIUTHYECKAS
JUccoanus BoJbl. [ uaposn3 conen, TUbl THAPOIIN3a COJIEH.

2. Kauecmeenunvie peaxyuu kamuonog. Kinaccudukaius KaTUOHOB MO aHAJU-
TUYECKUM rpynnam. J[elicTBusl rpynmnoBbIX peareHToB. YacTHbIE peakiuu KaTHOHOB |
— VI ananutuueckux rpym.

[IpenBapurtenbHble UCTIBITAHUS NIPU AHAIW3€ CMECH KaTHOHOB. CHcTeMaThue-
CKHI ¥ IpOOHBIN aHAIN3 CMECU KaTHOHOB BCEX aHATUTUYECKUX TPYIIIL.

3. Kauecmeennvie peaxyuu anuornos. Knaccudukaiuss aHHOHOB 10 aHAJIUTHYE-
CKMM rpynnaMm. J[eWcTBHsS TpYINIIOBBIX pearcHTOB. YacTHbIE pEAaKIMU AHUOHOB.
[IpenBaputenbHble UCIBITAHUS MPU aHAIU3€ CMeCH aHWOHOB. [IpoObl HAa aHMOHBI-
OKHUCJIUTENI U AaHUOHBI-BOCCTAaHOBUTEINU. CUCTEMATUYECKUN U IPOOHBIN aHAIN3 aHU-
OHOB

Cucremarnueckuii u ApoOHBINA X0 aHanu3a cmecu anuoHoB | — |1l ananuTrue-
ckux rpynn. CucTeMaTHdecKuii U JPOOHBIN X0/ aHaJIN3a CyXOro BEIIeCTBa.

4. Umoeosas ammecmayus. OMMMIInaia Mo MOTUBaM 3aJlad PETHOHAIIBHOTO U
3akmrounTenbHoro 3tana BcOLLl mo xumun.

10-11 knace

1. Konuuecmeennwiii ananus. Ilpenmer konuuectBeHHOro ananuza. Knaccudu-
KaIusl METOJIOB KOJMYECTBEHHOTO aHAIN3a: XUMHUYECKUE, PU3HKO-XUMHUCCKHUE, Pu-
suueckre. OmuoOku B KoiaumdecTBeHHOM aHanu3e. Kiaccudukanus ommbok. B3srue
cpenueii mpoObl. CTaTucTHYECKass 00paboTKa Pe3yIbTaTOB aHAIN3A.

CymHOCTh TUTPUMETPUUECKOTO aHan3a. BripaxkeHue KOHIIEHTPAIMH PaCTBO-
POB B THUTPUMETPUYECCKOM aHaim3e. VICXOomHbIC BelieCcTBA W TPEOOBAHHWS K HUM.
CraHgapTHBIC M CTaHAAPTHU30BaHHBIC PAacTBOPHI. M3MepuTenbHas MOCya M €€ Mpo-
BepKa. BeruuciaeHus: B THTpUMETPUUECKOM aHAJIU3E.

2. Kucnomno-ocnosHoe mumposanue. AUIAMETPUS U alKaIuMeTpusi. Touka
HEHUTPAIIBHOCTH M KOHEYHAs TOYKa TUTpoBaHMs. KpuBble THTpoBaHus. TUTpOBaHHE
CWJIbHOW KHCIJIOThI CHUJIBHBIM OCHOBaHUEM (MJIK HA00OPOT); CabOi KUCIOTHI CHIIb-
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HBIM OCHOBaHHEM (MJIM HAa0OOpOT); €Ia0Oro OCHOBAHUS CUJILHOW KHUCJIOTOW (WM
Ha000pOT); Ca00M KUCIIOTHI CUIILHBIM OCHOBaHHMEM (M1 Ha000poT). Pacuer KpuBbIX
TUTPOBAHMUS.

NHaukaTopsl B KUCIOTHO-OCHOBHOM THUTPOBAaHUU. T€OpHUs MHIUKATOPOB, WH-
TepBaJI Tiepexojia nHANKaTopa. Beioop naankaTopa. HAMKATOPHBIC OMTHOKH THTPO-
BaHUSI.

Pacuetsl B MeTOZaX KHCIOTHO-OCHOBHOTO TUTpOBaHUA. [Ipumepsl MCTONB30-
BaHUs JAHHOTO MeToja. TUTpoBaHWE B HEBOJIHBIX cpefiaX. TUTpoBaHHME CMECEH.

3. OxkucaumenvHo-60ccmanogumenvioe mumposarue. OCHOBBI METOJIOB OKHC-
JICHUS-BOCCTAHOBJICHH. VICTIONB30BaHNE OKHUCINUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaK-
MUA B KOJWYECTBEHHOM aHanmm3e. Kiaccudukamus METOAOB  OKHCIICHHS-
BOCCTaHOBJICHHsI. PeTOKC -TIOTEHITMANIBI M HalpaBJICHUE MpOoTeKaHus peakuuid. Kon-
CTaHThl OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNd U HUX CBSA3h C HOPMaJIbHBIMHU
MOTCHITMATIAMH.

@DaKkTOpHI, OMPEACISIONINE CKOPOCTh PEAKIUi OKHUCICHUS-BOCCTAHOBIICHUS.
PacueTsl B METOZ1aX PEIOKCUMETPHH.

Kpussle TTpOBaHUS B METOJaX peaokcuMeTpun. OUKCHpoBaHNE TOYKU DKBHU-
BaJICHTHOCTH. PeIOKC-WHIUKATOPHI.

[lepmanranatomerpus u ogomeTpus. CymHOCTs MeTO10B. [IpuMepsl HCTIONb-
30BaHMS JAHHBIX METOJOB JUIsl OMPENIECTCHUSI OPTaHUYECKUX U HEOPTraHWYECKUX Be-
IIECTB.

4. Umozosas ammecmayus. OMuMIuaaa Mo MOTHBAM 3aJlad PETHOHAIBHOTO U
3aKmrounTesbHOro 3tana BeOIll mo xumumn.

I11. POPMbBI ATTECTAIHUU N OHEHOYHBIE MATEPUAJIbBI

Bun
®opMBbI KOHTPOJIA Buabl OLIECHOYHBIX MATEPHUAJIOB
arTecTanuu

Bxonmsmas | BxonHoe TectupoBanue Pemenue 3amau
TecTtrpoBanue No Kaxaou

Texymas TE€ME B COOTBETCTBHM C Mpo- | Pemenue 3amau
rpaMMou

VToropas Cnaua Bcex pabor, pemenne | Pemenue SKCIEPUMEHTATIBHBIX
OJINMIIUABI 3a1a4 UTOTOBOM OJIMMIIUABI

IV. OPTAHU3AIIMOHHO-TITEJATOI'MYECKHUE YCJIOBUS
PEAJIN3ALIMN ITPOT'PAMMBI

4.1. YueOHO-MeTOANYECKOEe M HH(POPMALMOHHOE 00ecnedeHne MPOorpaMMbl

1. @3 ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepa-
11170708

2. AxwmeroB H.C. O0mias u Heopranuyeckasi Xumusi: Y 4eOHuk. — 9-e uza. crep.
— Cno0, Jlans, 2018.

3. BacwibeB B. II. Ananutndeckas xumus. JlabopaTopHBIN MPAaKTHKYM: y4eo-
Hoe mocobue st By3oB. / B.II. Bacunbe, P.II. Mopo3osa, JI.A. Kouepruna, mon
pen. B.I1. Bacunnesa. M.: JIpoda, 2006. — 414 c.



4. BacunbeB B. II. Ananutnueckass xumusi. B 2 xu. Ka.1 KonuuecTBeHHblit
aHanu3. yuyeOH. JJi CTy/. BY30B, 00ydYaloIuxcs Mo XuMuko-rexHod. cuen. / B.I1. Ba-
cuibeB. M.: JIpoda, 2009. — 366 c.

5. BpyOnesckuii A.. Yuumcs pemateh 3aa4u 0 XUMUU. XUMUS SJIEMEHTOB U
opraHuydeckas xumusi: — Musck, [lomyppu, 2019.

6. BpyOnesckuit A.W. Yuumcsa pemars 3agaun no xumuu. OOl moaxox: -
Mumck, [Tonyppu, 2018.

7. T'muakxa H.JL., IIpaktukym mo obmieit xumuu: yued. mocodue ajsi akaaeMu-
yeckoro OakanaBpuara / H.JI. I'munka; mox pen. B.A. Ilonkosa, A.B. ba6kosa, O.B.
Hecreposoii. — M.: U3narenscTBo FOpaiit, 2016. — 248 c.

8. I'puropeeB A.H. u np. [IpakTtuueckue paboThl 1O OOIIEH HEOPraHWYECKOU
XUMUH: [{71s1 ygammxcsi KJaccoB ¢ yriyOsieHHbIM u3ydeHrem xumuu. — M.: HUUPO,
MIIMHO 2003. - 128 c.

9. TI'punByn H., Opuimio A. Xumus snementos: B 2 1. — M.: bunowm, 2008.

10. Koukapos XK.A. Heopranndeckass XuMusi B ypaBHEHUSX peakiuii: YdeOHOoe
rmocobue. — PoctoB v/J], ®enuxc, 2016.

11. Jlypse FO.1O. CnpaBounsie matepuansl. M.: Xumus, 1979. 480 c.

12. O6mas n Heopranuwdeckas Xxumus: YaueOnoe nocooue / [lox pen. denucosa
B.B., Tananosa B.M. — PoctoBr/]], ®enukc,2013.

13. OCHOBBI aHANMUTHYECKOW XUMHH: TIpaKkTHdeckoe pykoBoactBo / FO.A. bap-
ousat; mox pex. akan. FO.A. 3onoroBa. — M.: Jlaboparopus 3nanuii, 2017. — 462 c.

14. Ouenp HecTangapTHBIC 3agaun 1o xumuu [Tekct] / A. 3. Jlucunpin, A. A.
3eitdman; moxa pex. B. B. Epémuna. — Mocksa: MITHMO, 2015. - 190 c.

15. Pocun U. B., Tomuna JI. JI. O6mas u Heopranudeckas xumus. CoBpemMeH-
HBIN Kypc. — M.: U3aarensctBo FOpaiit. — 2016.

16. Cnera JI. A., Yepnsiii A. B., Xomun 0. B. 1001 3agada mo xumuu ¢ oTBe-
TaMH, YKa3aHUsIMU U pemeHusimu. — M.: Unekca, 2005.

17. XapuronoB 10.4., Ananutnyeckas xumud. Ananutuka 1. OOuume Teoperu-
yeckne ocHOBBI. KauecTBeHHBIN aHanmu3: ydeOnwmk / FHO.4. XapuroHnoB. — 6-e usm.,
ucnp. u pom. — M.: I'90TAP-Menua, 2014. — 688 c.

18. Xaputonos 10.4., Ananutudeckas xumus. AHanutuka 2. KonmuecTBeHHBIH
aHanu3. OU3NKO-XUMUYECKUE (MHCTPYMEHTAJIbHBIC) METOIbl aHalv3a: Y4eOHUK /
10.4. Xapuronos. — 6-¢ u3a., uctp. u gomn. — M.: 'DOTAP-Menaua, 2014. — 656 c.

19. Xaputonos 10.41., I'puropseBa B.1O., Ananutndeckas xumus. [Ipaktukym:
yaeOHoe nocooue. — M.: 'DOTAP-Menua, 2009. — 296 c.

20. Xayckpodt K., Koncredn D. CoBpemeHnHsbIil Kypc oOmieit xumuu: B 2 1. —
M.: Mup, 2002.

21. Xumus: DHIUKIONEIUS XuMHUYecKuXx »djeMeHToB / Ilom pen. mpod.
A. M. Cmonerosckoro. — M.: JIpoda, 2000.

4.2. MarepuajJbHO-TEXHUYECKHUE YCJIOBHS Peau3aluu NPorpaMmmMbl

[lepeyenb HEOOXOAMMOTO 0OOPYIOBAHMS U MAaTEPUAIOB JIJISl peaju3aliu Ipo-
IPaMMBI.

Jlocka, Men, mepuoguueckas TaOiuia, HAOOPhl LIAPOCTEPKHEBBIX MOJENIeH
Molymod Heopranuyeckuii /opraHu4ecKuii, JOMOJHUTEIbHBIC TaOIHUIIBI (TPUBHAIID-



HbIC Ha3BaHMs OPTaHWYECKUX BEIIECTB, HOMEHKIIATypa PaauKaioB U (PyHKIIMOHAIb-
HBIX TPYII, YHEPTHUS CBS3€H U T.J.), CIPABOYHUKH (PU3UKO-XUMUYECKUX BEIINYHH,
MPE3eHTALNU K JICKIIMOHHON YaCTH 3aHATHI, METOIUYECKUE Pa3pabOTKU K 3aHSITHSIM.
[MudpoBoe obecrieueHne i NUCTAHIIMOHHBIX 3aHATHI: MPOEKTOP M IKPaH, MEePCo-
HaJbHBI KOMIBIOTEDP (IBYXbBAIEPHBIA Mpoueccop ¢ TakoBod yactoroit 2 ['Tw; omne-
patuBHas namath 4I'b; onepanmonnas cuctema macOS X ¢ macOS 10.9 unu 6onee
no3auei Bepcuu, Windows 10, Windows 8 wimm 8.1, Windows 7) ¢ BO3MOXHOCTBIO
IITUPOKOIIOJIOCHOTO ToAKIIoueHuss Kk MuTepHery (MuammyMm 600 xOuT/C), ayanoko-
JIOHKHU, MUKPOGOH, BeO-Kamepa.

[IporpamMmMHOe oOecrniedyeHrne [UIsl AWCTAHIMOHHBIX 3aHSATHH: MPHUIOKECHUE
PRUFFME wunu npuioxenune DISCORD (32 bit aktyansHas Bepcus), opaysep Fire-
fox (Bepcus 27+) wu Chrome (Bepcust 30+).

4.2. MaTepuajibHO-TEXHUYECKHE YCIOBHS PeaIN3alUU MPOTrPaMMbl

[lepeuens HEOOXOAUMOTO OOOPYIOBAHHS U MAaTEPHATIOB IS PeaTUu3alli Mpo-
TPaMMBL.

Obwee obecneyenue: TOCKa, MEIl, TINCTOBKY C 3a/IaHUSMHU.

Kanyenapckue mosapwi: pydku 10 KOJIMYECTBY CIylIaTesed, pabodne TeTpaju,
MIPUHTED, KAPTPUJTK.

llepeuenv obopyoosanusi, HEOOXOAUMOTO MPHU TMOKa3e JAEMOHCTPAIMOHHOTO
AKCIIEPUMEHTA 1 BBITIOJTHEHUN CaAMOCTOSITEIIbHBIX KCIIEPUMEHTATBHBIX pa0oT:

KomiuiekT Ta0/ 1M1l IO XUMHUH 1€EMOHCTPAIIMOHHbIE:

"Hemeramnsl" (16 Tabdiu., opmar Al, mamunup.), "Xumuueckue peakuuun" (14
Tabn., popmar Al, namunup.), "MHCTpYKTUBHBIE TaOJIULBI", IEPUOAUYECKAS CUCTE-
Ma xuMmuueckux 3nemeHtoB J[.M. MenaeneeBa, paCTBOpUMOCTb COJIEN, KUCIOT U OC-
HOBaHUH B Boje, "CTtpoeHue BemiecTBa. Xumuueckas cBs3p" (16 tabdmn., popmar Al,
JaMUHUD. ).

O6opynoBanmue:
1 | bans naboparopHas
2 | brokc
3 | bropeTka ¢ onuBoM
4 | BakyyMHBIi 9KCUKATOp ¢ KPAHOM
5 | Boponka broxnepa
6 | Boponka genurensHas
7 | Boponka kanenbHas
8 | Boponka nabopaTopHas
9 | Boponxka IllotTa
10 | l'azooTBOHAs TpyOKa 45°
11 | l'azooTBOHAs TpyOKa 90°
12 | I'pymia ¢ BO3IYNIIHBIM KJIAITAHOM
13 | Jlo3aTop oHOKaHAIBHBIN MEPEMEHHOTO 00beMa
14 | 3axxum 1151 IPOOUPOK
15 | Konba byHseHna




16

Kommnekt puibrpoaepxaTesisi ¢ BAKYYMHBIM HACOCOM

17 | Konnueckas koj0a

18 | Kpyrnononnas xonba

19 | Kpyxxka dapdopoBas

20 | JIoxxka-mmareiib

21 | JloxKka Ut COKUTaHUs BEIECTB

22 | MaruuTHas Meliajaka

23 | Mensypka

24 | Mepnas konba

25 | Habop apeometpoB obmiero Hazaadenus AOH-1 (700...1840) kr/m?
26 | Ouku 3alUTHBIE

27 | ITamouka CTEKJISTHHAS IS IIEPEMEITHBAHHMS
28 | [Iuaner aHaTOMHUYECKUIA

29 | IIuneTka cTeKIsSHHAA

30 | [InanmeTka A1 KaneTbHBIX PEeaKITui
31 | Il;mockomonHas Koix0a

32 | IlogHoC mIacTHKOBEIM

33 | IlopTaTuBHBIE JIEKTPOHHBIE BECHI

34 | IlpeameTHBIE CTEKIIA

35 | [IpoOupka xumMuyeckas

36 | [IpoOka kayuykoBas

37 | CeTka miamsi-pacceKaTelb

38 | CriupToBKa

39 | CrexnsHHas TpyOOUKa

40 | Ctonuk moabeMHBIN

41 | Crynka c nectukoM dapdoponas

42 | TureapHbIE UG

43 | XUMHUYECKHUI CTaKaH CTEKISHHBINA CO IIKAION
44 | Ilentpudyra nadboparopHas

45 | lunuHaap MepHbId

46 | llunuuap nost apeoMeTpoB

47 | Yama BoITIapuTEIbHAS

48 | Yamka [letpu creki.

49 | Illmarens METATNIMYECKUIA

50 | HIrtatuB nmst mpoOUpOK

51 | llraruB 1abopatopHbIi

10




PeakTuBbBI:

A3oTHas KHUCa0Ta

43 | MeTuinoBbIil OpaHKeBbII

AJroMUHUN (TpaHyJIbI)

44 | Mono4Has KHUCJI0Ta

AMMMaK BOJTHBIN

45 | MoueBuHa

AreTaT aMMOHUS

46 | Hutpar amomMuHus

Arerat Kanusg

47 | Hutpat aMMOHHUS

Arnerat Mmequ

48 | Hutpat Gapus

Auerar HaTpus

49 | Hutpart xene3a (I11)

A1ieTat cBUHIA

50 | Hurpar kanms

ArneraT 1IMHKA

51 | Hutpat kanbius

bopnas kuciora

52 | Hutpat ko6anbta (II)

bpomu kanus

53 | Hutpar maraus

BpomKkpe3010BbI 3€1€HBIN

94 | Hurpar menu

I'excan

55 | Hurpar HaTpus

["excanmanodeppar (1) kanus

56 | Hurpar nukens (II)

["excanmanodeppar (I11) kanus

57 | Hutpar cBuHIa

['unpoxapOboHaT HATpUS

58 | Hurpar cepebpa

['uapokeua Kanus

59 | Hutpar cTpoHIms

['uppokcua HaTpHst

60 | Hutpat xpoma (I1I)

['unpocynbdar kanus

61 | Hutpar nepus

['unpocynbdart HaTpus

62 | Hutpar nuaka

['unpodocdar ammoHus

63 | Hurput kanus

['unpodocdar xamms

64 | Hutput Hatpus

['unpodocdat kanpuus

65 | Oxcanar HaTpus

['unpodocdar Hatpus

66 | OprodocdaT KampIus

Jurunpodocdat xamus

67 | Oprodocdat HaTpUS

Jurunpodocdat kambius

68 | OprodochopHas KUCIOTa

Jurunpodocdar HaTpus

69 | OcHoBHOM KapOOHAT MeU

Jurunpodocdat nmuHka

70 | Pomanug aMmmMoHus

JuxpomaTt amMoOHUs

71 | Pomanun kanus

Juxpomar kanus

72 | Cepa (ITOpOIIOK)

Keneso (mopoiok)

73 | CepHas KucaoTa

74 | Cunukat HaTpus (pacTBOp)

HNomuna xanusa
Hon

75 | Conb Mopa

Kanuii-HaTpuil BAHHOKUCIIBIN

76 | CongHast KucjiaoTa

KapGonat xanms

/7 | Coupt 3THIOBBIN

KapOonat xanbIius

78 | Cynbpdat aroMuHus

KapGonat Hatpus

79 | CynabdaTt amMoHuUs

KBapuesblii mecok

80 | Cynwdar Gapus

AlhlwlwlwwwwwwlwwNd NN R R R R R R R R, e
R oo YNSRI ON R~ OV o<NoovswNEF oo o~ s wNkF o ND G WN -

Kpaxman 81 | Cynbdart xenesa (II)
Jlakmon 82 | Cynbdart xenesa (II1)
Jlakmyc 83 | Cynbdar kanus

1SN
N

Menp (CTpyKKH)

84 | Cynbdat kanbius




85

Cynbdar kobanbta (1I)

BcnomoraresibHOE 000py10BaHNe U

86 | Cynbdart mutus MaTepHAJIbI:
87 | Cynbdat maraus
88 | Cynbdart mapranma (I1) 1 | AKBaIHCTHILIATOD
89 | Cynbdat meau 2 | Epu st npobupok
90 | Cynwdat HaTpus 3 | Mapkep 4yepHblit
91 | Cynbdat nuxens (11) 4 | MonoTok
92_| Cyxnar ceunua S5 | Haxxnaunslii kKameHb
93 | Cynbdar ne3us -
94 | Cynbbar munka 6 | HamuneHUK KBagpaTHBINA
95 | Cynbhus HaTpus 7 | HanuiabHUK TPEYTroJIbHBIMN
96 | Cynbdut Hatpus 8 | OTBepTKa KpecToBas
97 | Terpabopar Harpus 9 | OrBepTKa IJIOCKas
98 | Tumondranenn

10 | OTBepTKa ¢ HAGOpOM OUT
99 | Tuocynbdart HaTpHs
100 | Yrosp akTHBUPOBAHHBIHI 11 | Pesnnosas TpyOka
101 chy(;Ha;[ KHCJIIOTAa 12 | CunukoHoBas pr61<a
102 | ®denondranmmma 13 | Cimukwm
103 | ®Topuy Hatpus 14 | Crexrnopes
104 | Xnopua amroMUHHS

15 | Cymunka ajist HoCy bl
105 | Xnopua aMmMoHWS
106 | Xnopun Gapus 16 | Y3roryOupr
107 | Xnopun xenesa (11I) 17 | YHuBepc. unaukaropHas Oymara
108 | Xmopuj Kajust 18 | ®unbTpoBanbHas Gymara, JUCTHI
109 | Xyopua Kasbius 19 | ®unbeTphl Oenas JeHTa
110 | Xnopun xobansta (11)

20 | ®uabTphI CUHSS JCHTA
111 | Xnopug maraus
112 | Xsopun mapranma (11) 21 | ®uTunm 1715 COUPTOBOK
113 | Xnopua meau 22 | lnno
114 | Xnopun Hatpus
115 | Xnopun aukens (11)
116 | Xnopug omnosa (II)
117 | Xnopuj cBUHIIA
118 | Xnmopuz cTpoHIus
119 | Xmopug xpoma (I1I)
120 | Xmopua nuHKa
121 | Xpomar kanus
122 | llunk (rpanysibi) un@; ABTPOHHOR TOBMCHO
123 | [IlaBeneBas Kucaora .

Ceptudukar: 009EB7A3A46E76873629D67BF516B3C324
Bnapeneu;: MepmuHoB: KONaeBHa
[eiicteutenen: ¢ 29.04.2025 o 23.07.2026
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