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L IOSICHUTEJIbHAS 3AIINCKA

JlomomnmuTensHas o6mecOpa3opaTenbHan 00MEpa3BHBAtOIAs IporpaMMa «XHMHYeCcKas.
TexHonorua» {ganee -~ Ilporpamsa) mpefHasHadaeTcd [iIA AKTUBHBIX UM IPaKTHKO-
OPHEHTHPOBAHHBEIX MIKONBHEKOB: llorpyxeHMe B HAy4HO-TEXHHYECKYIO cdepy MHO3BOMset
coOpMUPOBATE MUPOBO33pEHHE BYAYIINX MONOALIX CHEIUAIUCTOB. .

3HAYMMOCTE IIPOFPaMMEI CBS3aHa ¢ HeoOXOAMMOCTRLIO MOBLINCHEA oOIeH xuMuuecKkoi
TPaMOTHOCTH IHKOJBHMKOB, MPUBICKATENLHOCTH XUMUUECKOIO M -XUMHKO-TEXHOJOIHYECKOTO
obpazopanrs At MonoAgxu. JlaHHas IporpaMma SBJLIETCS AONOIHEHHEM K IKQABHOMY Kypey
X¥MHM B pasgenax obIneit 1 HeopraHu4eckoi XUMHH.

ObpazopaTesHAsT TMPOrpaMMa HalleneHa Ha (DOPMHPOBAHME B CO3HAHWH LIKOIBHIKOB-
COBpeMEHHOH HayuHOHl KapTUHBL MWpa; IOHMMAHMSA MAaTEpHaNBHOrO eAMHCTEA MH]PA,
B3AUMOCBS3b HPEIMETOB M TPEICTABICHHHE 0 BO3MOKHOCTAX COBPEMEHHBIX XHMUYECKMX
TEXHOJIOTHI, pa3BUTHE TROPUECKUX CIIOCOOHOCTEH.

[IporpamMma HMEET eCTecTREHHOHAY UHYIO HAPABIEHHOCTD.

YposeHb ocBoeHHs — BBOAHBIH. IIporpaMma IpeaionaraeT B yBIAeKaTelIbHOH dopMe 1
Ha TOHATHOM JAETAM A3LIKe O0OLACHUTE OCHOBHBIE IOHSTMA XUMMHUECKOH TeXHOJIOIHH, HAYUYHTH
PeIUATh MHXKSHEPHEIE 380441 ¥ Pa3BUTh MHICPEC K XHMHYECKMM IIpoileccaM M HX BaXHOCTH B
COBpEMEHHOM MHpE.

Honnzpa TIporpaMmer COCTOMT B TIPHMEHEHMH TEOPETHYECKMX OCHOB XHMMH Ha
HpaKTUKe. YUAcTHUKA TIpOrpaMMbl INOJIYYAT 3HAHHA O BaXHBIX [IpoIeccaXx XHMHYECKOit
TEXHONOTUH.

AKTYalIbHOCTD

CoBpeMeHHEI MUp XapakTepusyerts NPOHIKHOBEHHEM XHMHM . BO BCé cephl JKu3HH.
AKTyanbHOCTS HaHHOU NPOFpaMME] — IIPHBHIEG HHTEPEC K MOHAMAHMIO XMMHYECKHX IIPOLeccoB
y IOHPOKOTO Kpyra ydaiIuxXcs € UENBE IOBLHIEHUS OBIMEXuMMYECKoll KymbTypsl. A Takke
HOMOYh IUKONBHUKAM TIPM pElUICHWH He CTAHEZAPTHBIX 3a/@4, HCCIOSOBAaTENECKON MK
TPOSKTHOH JeATEbHOCTH:.

Ilemaroru4eckas uejaecoodpazHoeTs

TIporpamma «XuMHAYECKas TEXHOJOTHSY. HAIPABAeHA Ha GOPMUPOBAHHE CIOCODHOCTH K
KOMMYHHKATUBHO#f 1  TBODHECKOM  HEATEILHOCTH, HA  MPAKTUYECKOe  IPHMEHEHHE.
TIpHOGPETEHHEIX 3HAHME B. 06/IACTH [IPUKNAgHOH XUMHH, HA PasBUTHE HaYYHOTO M HAy4HO-
TEXHHUECKOTO MOTeHIPaNa NHYHOCTE ofydaromerocs. Ydalmuueca B mpoiiecce ofydenus,
MPOBEICHUS NCCIERORANM ¥ 1ab0paTopHBIX -paﬁoT ¢ XMMHYUECKUMH BEIECTBAMH H TIPOLIECCAMMU

npEoGpeTyT HORBIE BHAHMS 11 YMEHHS, KOTOpPhIE OMOTYT UM BEIGpaTh 6y ayityto mpodeccuio.
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Ienn u 3axaqu IIporpantMnl

Ieas - QopmupoBanme ¥ pasBHTHE Yy OOYYAIOWIMXCS HHTEUIEKTYadBHEIX .
IIPAKTHIECKUX KOMIICTEHIMY B OOaCTH XUMUYECKOH TEXHOTOTH.

[Tporpamma paccunTtada Ha OpraHu3ai{id ACCHENOBATENECKON NEATENLHOCTH B paMKax
XHMHYECKOTO IIPaKTHKyMa 0P PEIUCHME HNPaKTHKO-OPUEHTHPOBAHHLIX 3a7ad U croeoGHa
IpuBeYh BHHMAHUE INIKOJBHUKOB PAIHOIO YPOBHA NOATrOTOBKY - M -DASHEIX ‘HHTEPECOB K
NPUKAAAHON XHMHK, TOSHAKOMHUTE ¢ XMMHYECKHMHA TIPOUECCAME, CTIOCOOCTBOBATH PasBUTHIO
JIHYHOCTH ydalieroes,

Sagaun:

Cpeam  sagau  nmporpaMMBl  CHEAYeT -BEUACHHTh oOydalonlde, pasBHBAOIHE W
'BOCITHTATENBHEIC 3aJIaUy.

Kasinipttt  oBygaronmiites, OCBOHR NPOrpaMMy, Y3HAET 0 HEKOTOPHIX XHMHYECKHX
Iponeccax B TCXHOJIOTHH, TIONYYHT NPEACTABICHIS O TEXHONOTHHECKHX PacyeTax (oGy4daromue
3agaqi).

Passutie TBOpPYeCKOro ¥ ECTECTBEHHOHAYYHOTO MBIUTEHAS,  QOPMHPOBAHKE
TIPAKTHYECKUX HABHIKOB PabOTHL c 0OIMeiabOpaTOpHEIM OGOPYIOBAHHEM, pasBHTHe obIE-
yueOHEIX HABRIKOB M yYMEHWH: pafoTa C HayYHO-UOMYNApHOH NUTEPaTypol, aHaims u
CUCTEMATU3ALIL MaTeprala, yMeHe JENATh BEBOAEI (PA3BHBAIOINME 3aXA4H)-.

QopmupoBanne ymMeHust paGoTe! B KOMaHe, TBOPYECKOTO OTHOMIEHAS K BEITOMHIEMOMY.
[IPOEKTY (BOCTIHTATEABHbBIE 33AYH).

OTIHUHTENLH0H  0cOBeHT0CTLIO. IlporpaMmer sBifeTcs TO, YT0 OHA HO3BOJISAET
YHaCTHHKAM Kypca B KOPOTKHE CPOKH TO3HAKOMHTECHA C OCHOBAMH XHMHYECKOMN. TeXHONOIHH,
COBCTBEHHOPYYHO TIPOBECTH OKCNIECPUMEHTANBHYI0 ¥acTh € HCMOJB30BaHHEM JIaoparopHOTO
0DOpYAOBAKUS, TIPOM3BECTH TEXHHUECKHE pacueTsl ¥ Ha OCHOBAHHM HX CHENATH BHIBOBL
Ilporpamma Hamenewa Ha (GopMHpoBarme y ofydyaoiiuxcsa HHTEpeca X OPaKTHIECKOMY
HOPHMEHEHHIO XMHK H TOATOTOBKE K Hpegnpocbec'cHOHanLHOMy'3R3'ameHy-.

Kateropus ofyuaromuxcs

‘Bospacr obyyaromuxcs: 14-18 rer.

Cpokn peasnsanmu Iporpavmer; 24 akaneMudeckux yaca.

®opMbl 1 pERAM NPOBEICHI 3AHTHIA

(Dopma ofydeHns — rpynmosas, KOIHUecTBO ofyuaiomuxca B rpymme 15-18 uenosek.
JarsAtns OymyT HpoXoauTh B (opMe. MeKMuH, HHTEPAKTHBHEIX CEMUHAPOB, TPaKTHYECKUX
3AHATHIL U TaBOPATOPHEIX PaGoT.

Pexnm 3amsTail: o 3 akafieMUYeCKIX 9aca B HEIEIIO,

DopMB! OPraHU3aAIMK NS TENbHOCTH - FPYIIOBEIE, AHIMBUY2TLHO-TPYTITOBLIE
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Meroaer 00yueHns - eTOBECHEIE, KOMOHHUPORAHHEE, TEOPETHICSCKHE, TIPAKTHYECKHE,

OmnnaeMbie Pe3VALTATELI ¥ CNOCOdLI MX OXpeAc/ICHHA

B pesynpTare 0cBOSHHS IIPOTpaMMB! 00YUaIoLHecs

OyAyT 3HATE:

— IIpaBuiia TEXHUKY 0e30LIaCHOCTH B 1afopaTopuu;

— OCHOBHBIE [430BLIS 3AKOHBL;,

— KaK OOpefiehuTh TermoBoil 3ddexr;

— (haKTOPHI, BIMAIOHIAE Ha CKOPOCTE PEAKIIY H CMEICHIE XUMIYECKOr0 PABHOBECHS;

~  CIOCOBE BRPOKSHHA KOHIEHTPALHHA.

OyAyT ymeTb:

— HPOBOJHUTE ONBITHI Ha'SaI{a.HH)_HO TEMaTHKY,

— TOAGHpats 000PYAOBAHIE I XUMUTIeCKHe PEAKTUBET [J1% [TOCTABIEHHEIX 3881,

~ paloTaTh B KOMAHNE ¥ APHHUMATE PEleHus;

~— PacCYHTBIBATE HCXOOA U3 BKCOCPUMCHTOR TIOKA3ZaTCAH IPH YCIAOBHAX, OTIHYHBIX OT

HOPM&NBHBIX, TEILTOBEIE 2((eKTEL IPOLleccoB, KOHLEHTPAIIUN BEIIECTR;

- SKCIEPHMEHTANBHC [TOKA3BIBATE BIHAHHEC KOHLICHTPANH. Ha CHKOPOCTh XUMHAYECKOH

Peaxiin.
2. VUEBHO-TEMATHYECKINA IVIAH
XunMu4decKas TeXHOJOTH
o B TOM Wicae DopmMa.
No p . Beero . A/
b Pasznen, Tema (4acon) Teopus patkrika anrfeCTau|.|1.|
' ) (uacop) {uacon) KouTpoas
1 Textuka Gesonacnocty. OCHOBHBIE 5 1 4 Jlaboparopras
" {3aKOHBI XUMHH. ' pabora
. : N : JTabopaTopHas
2 |Tennoseie adbexis IpoiIeccos. 6 _ : paboTa
: - : Jla6opaTopHast
' - ; i . 2 5
3 |CxopocTk XUMHYeCKo peakiun 7 paBor.
4 Pactropbr. Cnocob! Bripakenns 6 { 5 JlaboparopHast
KOHUEHTpauui, pabota
Tecrt.
5 |[Atoromas aTTecTaijis 3auTeno/He
3AYTEHO-
Hroro 24 uaca 6 yacon 18 uacos




3. COAEP)KAHUE YUYEBHOI'O (TEMATUYECKOT'O) ILTAHA

1. Texunka 6ezonacnocti. OCHOBHLIE 3AK0HBI XMMHH.

Teopun (1 awu). Texmuxa GesomacHocTH B XxuMmueckoil maGoparopmit. Pactder no
OCHOBHBIM 3aKOHAM XUMHAH; -

Hpaxmuxa (4 a.4.). Jlaboparopras pabota «Onpezenenye MOJAPHOH MaCCEI MeTaay,

2. TennoBbre 3¢dexTHl HPOLKECCOoR.

Teopus (2 a.u). Pemenne 3ama4 1O TePMOXHMHUYECKHAM YPAaBHEHHAM p_ealcuﬁﬁ.. Pacuer
TEITNOBEIX 3 (HeKTOB.

Hpainuka (4 a:u.): Jlaboparopuas pabora «Onpenenenue termororo sdgdexra peakum
HEHTPaN3aNuy | TENNOBOTE Hp(eKTa pacTBOPSHHS CONY B BOLEY.

3. CropoeTh XHMHTECKO PeaKilm

Teopus (2 qu.). TIoHSTHE CKOPOCTH XUMHYECKON pPEAKINH H €€ 3aBHCHMOCTE OT
PasNHYHEBIX (GaKTOpPOR,

TIpaxmuka (5 awu.). Jlabopatopuas paGote «QrupencicHe 3aBUCHMOCTH CKOpOCTH
XUMHUUECKOH PeaKIIHU 0T KOHIEHTPAILHLY,

4. Pacrsopsr. Crioco0Ll BEIPAKEHHA KONICHTPAHI.

Teopun (1 a.v.). Kiraccngukamms pacTsopoB. CIOCOGE BEIPaX eIt KOHIICHTPpaIuif,

Hpaxmuxa (5 ax.). JlaGoparopHas pabora «Onpenenenne KOHIIEHTPALKK BeImecTRBa

METONOM THTPOBAHIY.

4, DOPMDbI ATTECTAI.II/II/I H KOHTPOJIA

Bupot koHTpoas. B obpajoparensHOM Mpolecce HCHONBIYIOTCS CIIEAYIOITHE METOIBI
KOHTPOJIA yCBOCHH: YYallMMHCA Y9eOHOTo MaTepuaa:

Texywpui: xorimpons. TIpoBOZUTCA € NEABIO HETPEPHIBHOTO OTCHEKUBAHML YPOBHS
YCBOGHUS MaTepuana ¥ CTHMYIUPOBAHMS YYalOMXCs HE OTBIEKATHCH. g peanuzatiyu
TEKYIHETO KOHTPONA B TIPOLECCE TEOPETHHECKOr0 MaTepUaila Hearor obpamaeres K y4alumes
C BOIIPOCaMU ¥ JAET KOPOTKHUE 3aAaHN, B IPOLECCE MPAKTNYUECKHX 3aHATHI 110 HTOTaM Ko
TeMEL 00y 4aIOIIpHCs BBIIONHSET 1aG0opaTopHyko paboty.

Dopma HTOroBOH aTrecTAMH — 3a4€T HA OCHOBAHWH COBOKYIIHOCTH  BEITIQTHEHHBIX
paboT Tekymero (nabopaTopHEie paGOTHI) M HTOIGBOTO. (TECT C MCHONE3OBAHEEM HHTEpHeT-
PecypcoB) KOHTPOIIS.

Ouennpanne: 3a4TeHO/HE 3a9TEHO,




5. OPTAHUSAITNOHHO-IEZAT OTUTIYECKHE PECYPCBI

HPOI'PAMMBI

MartepuanbHo-TeXHHIecKHe yeioBusg peammsauuu lporpaymmss

ObopyzopaHue:

HanmMenoBaBue Ha rpyony, mT. Tpumeyanne
Tipoektop " ___ L .
Ixpan 1 Jnst mpoexTopa
Knixep 1 YCTpOfICTBQ ,E'I;L*ICTa:H_IJ,I(I‘_’OI«IHOI‘O

HEPEKTIOUSHAS CIaHIoB.
Kantenapekue ToBaps! 16 Pydru, 6II0KHOTEE (TeTpaau)
AHanuTHYECKUE BECH 1
CyumisHELH mxad 1
- Kanopumerprr 8
ABTOMATHYECKHIE NO3ATOPEL 8
JlaboparopHas iocyna: 24
- KOHMYECKUE KONO5T; 10
- MEpHBIE CTaKAHUUKH; 10
~ BOPOHKH; 10
--MEpHBIe I[HIHHADEL, 8
- BropeTiy; 8
- MEPHBIE KOJIOEL.
JlaGopaTOpHEIE UITATHBE! 8
DunsTpoBaNbHAS OyMara 100
XHMHYECKHC PEAKTHBbL:

Haumenosanue Harp yl;rg;,-_ (r sn Ipumeuanue
JlucTuinupoBanHas Boga 251,

Tunpokcun Haipus (0,01M) 1.
Consmag xuciota (1M) 15
Tuocynsdar Hatpus (0,25M) 1.
Cepuas xucmora (1M) 1.
_ AckopOuHOBA KMCHOTA (TB) 151,
Marun# (T8.) 20r:

MeTtoauueckoe obecneuenne Ilporpammet

MeTtoas! OByHeHHS, MCIONBIyeMbIE B IPOIpaMMe: CIOBECHble (YCTHOE OOBACHEHME
MaTepuana), Haragagele (mpeseHTanus), HpakTHYeckue (ACMOHCTPALMOHHOE BBIONHEHHE
MaBopaTopHOR PaGOTEL), AHATMTHYCCKHE.

C HeNBI0 CTHMYJIMPOBAHA TBOPYECKOM aKTHRHOCTH yHaIuXes OyayT HCIOIb30BAHE!:

— METOJ TIPOCKTOR;

— METOJ TIOTPYKEHHH;

~ MeToIEL cOopa Y. 06paloTKy JAHHEIX;.



~ WCCIeN0BATENbCKUH ¥ TIPOGNEMHRIA METOIBI;

- @HAJIU3 CHPABOYUHBIX M JIHTEPATYPHBIX HCTOUHKKOB;

— IIOHCKOBBIN SKCIIEPUMEHT;

- 'OIbITHAA padoTa;

=~ 0GOBILEHNE PesyIHTATOB.

 BUjIb1 TERAKTHACCKHX MATEPAATOR

Hns  ofecniedenis HATIANHOCTH M AOCTYIIHOCTH HU3Y4aeMoro Marepuana Oyxyr
HETIONL30BaTHCA:

— HarJOHLE Toco0us CMEUIaHHOTS Tn'na-(cnaﬁ;m, BHACORAITHCH);

— JWAKTHYECKNE nocobus (pa3sgatodHENL MaTepualn, WMHCTPYKIMM ¥ -ONHCAHHS
JabopatopHsIx paboT).

3auaTug 6ynyT npoxoauts B dopme nexmiit-Gecen ¢ ACMOHCTpalHell nipenoaaBaTesneM
Tpe3eHTanyl, a Takke B Qopme NPaKTHMECKUX 3aHATAMH, HA KOTOPHIX 00y4aioIuecs CMOryT

NIPOBECTH 1Al OPaTOPHBIE OITBITEL.

Kanposoe ofecrieserme IiporpaMmsr
Peamsarop nporpammer:  Jlezosa Ceernmana [lasnopma, cTapiwit IPENOAABATENE

Kkaheapsr obmelt u reopranudeckolt xumun (OuHX) HUTY «MUCHC».
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BHITTONHEHMIO JabopaTopHsX paboT pazpabaThBalOTcsl aBTOPOM TIPOTPAMMEL,



