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ToscHuTeILHAR TANNCKA,

[porpassia «Xemyveckue ROYEMPUKEYD TI0 XHMHH PEATHIVET eCTECTBEHHO-HAYIHOE
I-[H"]J.HH..'H:HW-

AKTYLILHOCTE NPOTPaMMbl: NHMHA - 9T0 HayKa O BEIIECTBAX, HX CcBOdCTBAX M
npeEpameHnax. Ponk XHMHH B HIHH UCNOBCKA OrpoMHA. XHMHUCCKAS NPOMBIIUICHHOCTE
PAIBHBACTCA B HACTOAINGE BPCMA ropaino OwicTpee, =ewm mwodan apyrad, w8 Hanboabme
CTENEHH ONPEIeNseT HAYUHO - TeXHHYecknii nporpece. OIHAKO, XHMHA MOKET CTATH ONACHOH
A4 INOPOBLA YENOBEKaA, Jame cMepTeabio onachoil. [lncarene-gantacT 0 ydenkii GHOXHMHE
Ail3cKk AZHMOB NHCAT B OOHOH W3 CBOMX MOBCCTCH: «XHMHH — 3T0 CMCPTh, YNAKOBAHHAA B
Oankn 1 kopodKMe., HenoabloBanne D0JLMH JOCTHREHHA COBPEMEHHON TEXHMKH W XHMHK
TpedyeT Bucokoil odmeli KyvILTYphl, GONLINOH OTBETCTBEHHOCTH H, KOHEYHO, sHAHHH. [Toyromy
COBPCMCHHOMY SICIOBCKY BRWHO 3HATE W MPABMALHO HCNOIEI0BATE JOCTHMCHHA COBPEMCHHOI
XHMHH.

Pabouad NporpaMMa KPy&Ka No XHMHH «XHMHYECKHE NOYEMYUKH» NPeIHATHAYEHA L8
yuammxca 8 gnaccos MOV «Vayryamnckas COlllw, c.Vayryusn, Kpyok sanpasicH Ha
]"l.H'{HHTHf :.""-Iﬂ.l[[l-!ll;,'ﬂ H l.'l-'l'phlﬁli]'l'.l{}' El}ﬂfFIH{HHHH [IFE‘I.I_HE'I'J., HMEET HH'I'f.'[]:'lH'nﬂEHElIﬁ IE.I':I-EI.B.‘I'I:F-
[porpassa HMeeT NPAKTHYECKYI0 HANPABICHHOCTE, B Hef BRIOHEHO PAl NPaKTHYECKHX
FAHATHIL, FIAUCH KOTOPHX ABASCTCHA HE TOJABKO OTPAGOTKA HABBIKOB PAbOTH ¢ XHMHUCCKHM
OBOPYAORAHHEM, PEAKTHBAMH, HO H NPABHILHOE 0BPAILIEHHE © BEIISCTRAMM.

[MporpaMsio NpeayeMOTPEHE HHATHA, B X04€ KOTOPHX OTPalaThIBAKTCH HABRIKH
PCIICHHA BUIAY, MTO NO3BOTHT YIAIHMMCA HAHO0ACE NPOAYKTHEHO NOATOTOBHTLCA K OMHMITHAILS
M Ea4E ["I.ﬁ}','lE.l‘K,'IHJ:HH“ﬁ H'f{l['{lﬂl}ﬁ HTTOUCTELLIHH.

[porpassa «Xuwineckie RONEMySKEy PACCUHTAHA ANA yuamuxca 8 knacca. Cpok
peanmzamnn — | rog. Odmas npoIomEHTENHOCTE 00yucHHA cocTapnseT 34 waca. JanaTua
KPY#Kd NPoBOIRTCR B yueOnom kabunere, | pas s Henemo no 45 mun,

Mporpavma paipaforana B COOTRETCTRIN:

- JakoHom PP «O6 obpazosannn B Pocowiickoil Penepammny (o1 29 gexabpa 20012 roga
Ne 273-3);

- Konuenumuedi paiBHTHA TONOIHATEIRHOTO obOpajosanns feredi (yre. Pacnopamennem
[MpasuTenseTea PO or 31 mapra 2022 r NeGTR-p);

- Mpukazom Muunpoceeimenns Poccum or 09112018 Ne 196 « 06 yreepsacuun [Mopanka
OPTAHNIALNH W OCYIecTRIeHns  o0paioBarelbHoll  JeATEIRHOCTH N0 JONOJHHTEILHEIM
0OIe00pasIOBATE TLHEIM MPOTPAMMAM

- MMocranopnesues [NARHONO rOCYNAPCTRCHHOND CasuTapHore spaysa P or 2 wons

2004r. Ned)l w06 yreepsoaennn CanlluH 2.4.4.3172-14 wCannrapso-anseMuoiori9eckie



TpeDOBANHA K VCTPOHCTBY, CONSpEANHIO H OPranHIAIHH PEXRHMA padoThl ODPAIOBATENLHEIX
oprannzaumii 10 nevefis;

- Iuesmom Munobpuaykn PO or 1B 11.20015r, Ne(9-3242 o)  wanparnexum
pekoMenanmiie  (eMecte ¢ «MeToaHYECKHMH  PEKOMEHIALHAMH M0 NPOSKTHPOBAHHIY
AOTOIHHTENEHBY 00IICPATEHBAROMINY TTPOrPAMM);

- [Tncemom MunoOpraykn PO ot 14.12.200 5, Ne(9-3564 «0) BHeypOHOI ICATCALHOCTH
H o peatHIanM  JONOIHHTENBHBIX  00meodpasoBaTensHeX  NpOrpaMsy»  (BMECTE C
#METOIHYECKHMH PEROMEHIAUHAMH N0 OPraiH3alHH BHEYPOIHONH JEATENLHOCTH H PeaTHIALHH
AOTMOIHHTCENBHBX 00CO0PasoRATCIRHBX TIPOTPRAMM);

= Mucenmom Munobpuayvin P@ ot 11,12 20060, No(6- 1844 «0 npumeprpx tpeboBaHnax K
MporpaMMas J0NoTHATEILHOT 00pAIOBAHNA JeTein.

Heam:

*  PasedTHe NOOHABATENBHOIND  HHTEPECA  YHAUIHXCH W HHTELASKTYAIBHBIX
cnocofHocTeil B Mpolecce  NPOBEIEHHA  XHMHYECKOTO  JKCMIEPHMEHTa W
CAMOCTOATEABHOID  NPHOOGPCTCHHA  IHAHHA N0 XHMHHM B COOTBETCTRHH ¢
BOTHHEKREMIHMHE BHIHCHHBIN I1l'l'|'E'ﬂfﬁHl'H.'."H'-l MM,

*  NOArOTOBKS YYALIHXCA K ONHMITHAIE,

" OPrAHMIALHA B NTPOBCACHHE HAVUHO-HCCHEI0BATCABCKOH paboTh;

*  oTpaloTka HABRIKOB H YMEHHH YHALHXCA AHATHIHPOBATE, NOTHYECKH PAIMBIILIATE,

*  [IPHMEHATE MATEMATHYECKHE H PHINYECKHE MMOHATHS,

' hOpMHPOBAHHE KIHSMCRBIX KOMITCTEHIMI;

. I-[[!IHI.-IE']-H:HHE I[[!.I[}"-Il:HHI':II '-IHE.I-[HHZ H :,thHHﬁ JLIIH ﬁ-l!'l{hlli.l.l..'Hi,]I'i,] HENMONEMRAHHR
BEIIECTE H MATEPHAIOR B OLITY, CENLCKOM XO0AMiCTRE H HA NPOHIBOACTEE, PELICHHN
NPAKTHYCCKMX 33039 B  [OBCCIAHCBHOH  WH3IHM, NPCIYNPOEICHHA  ABICHWH
HAHOCAIIHY BPET JIOPOBLED HYEI0BEKA H OKPYRAKIIICH cpene;

*  OceoeHHe IHAHAA O XHMHYECKOH COCTABIAIOWEH ECTEeCTBEHHO-HAYYHON KapTHHE
MHPd HA OCHOBC 3IHAHWH (WIHMCCKHX 38KOHOE M BIANCHMA MITCMATHYECKHM
HHCTPYMEHTAPHEM,

Janaumn:

o YrayOuTh IHAHHA YIAILMXCH O HCOPraHHYMECKHX BCIICCTRAN, XHMHYCCKHX PCakiHAax;

*  [OBTOPHTL H JAKPENHTE THAHHA YYALIHXCH M0 TEME: «MACCOBAA H 00LEMHAN JOTH:,
WITPONOPIHAY H €€ CBOHCTBA, «YPABHEHHA ¢ OJHHM HEHIBECTILIMY,

- ITOEL TR rIFH!l.ﬂ:Ht!HHt! JIHHHEIX rlm-:mﬁ B [!I:']]JI:HHH A XHMHYCCELLY

COOEPADHMAL



*  [POIODEHTE PAIEHTHE YMEHHE CONOCTABNATE, BRIMOIHATE MATEMATHYECKHE
OTCPalHK;

*  POIBEHBATE NPAKTHYSCKHE YMEHHA H HABRKH paboTel ¢ BelecTRaMH K NabopaTopH b
0DOpYI0BRANHEM.

s  POpMUPOBATE HABKIKN HCCACNOBAHMA (NOCTAHOBKA NPOOACME B HAMCHATE MyTH of
pelieHHs, NOHCK  HHpOPMALMH, TpOoBEIeHHe IKcnepumMenta W obpaboTka
NOTYUCHHBIX PE3YIBTATOR)

Mporpavma paccuuTana va 34 9aca 0 COCTONT W3 PALIcIoR:
Pasmen 1. Taiiue pemectea. (15 u)
Painen 2. Taiinw peaxomii. (8a)
Paanen 3. Taiinp gojikl, (Bu)
Pasnen 4. Taiinw soaayxa (24)

JapeplIaeTCa KYPC HTOTOBLWM 3aHATHEM (14) B dopMe TYPHHPA IHATOKOB.

B kauecTBe 0CHOBHBIX OPM OPTaHHIHH JAHATHI KPYKEKR NPSUIAIacTCR
JAHATHE OTKPLITRIX MEICIel, Jenosad Hrpa « KoMNeTeHTHOCTEY, TPAKTHEYM
aenopad urpa « Touka 3peHnAs», TPCHHHT, COPEEHOBAHHE, NEKLHA, TPYINOBAA H HHAHBHIYAILHAR
thopuer  padorw. JUI8 NOBMIICHHA HMHTEPECE K TCOPCTHYCCKHM  BOTIPOCAM,  3AKPCIUICHHA
HIYHEHHOTO MATEPHANA W OTPABOTEH HABLIKOR IKCICPHMEHTLTRHON paboTsl NPEAYCMOTPEH Kak
NaGopaTOPHL, TAK H IeMOHCTPALHOHHEIH YKCTIEPHMEHT.

OOpazoBaTCIBHBIM MPOIYKTOM NMOCAE HIVICHHA KOKI0re Gnoka ABIACTCH NPCICHTALHT
HUIH ﬁ}'l.'.ﬂ-lfT, I:,!I“.'I'l']‘l{l:llli KOHCIIEKT HIH l..'Ill,‘.'MH, i:l.'l['l.'l]:'ﬂ'l'l'.'l.'[b[ ]:'ﬂ:[lll:]-l HH 'I'l:{lpl:'l'.H'-[l:H]{HI H
NPAKTHUECKHX amau. B KoHne kypca yualmHecs KpykKd JA0T NOKAIATENLHOES BEHCTYILUIEHHE

Mepel VUAMHMHCA HaSMaTEHON KT H R Knaccos.

Coacpsanne mvaacMoro Kypea:

Paiznen 1. Taiinw gemecria. (15 )

[Mpasuna Texunkn GeronacHocTd npu pabore B xumuteckoil nabopatopun. [Mouwesmy npeaMers
nnapaoT?! (ONWT: TOHYIIEE H NIABAKIIEE KYPHHOE S0 B BOOONPOBOIHOH B conenoi mome;
JBHECHHE PHCA B FAZHPOBAHHOH BOIC)

MMowesmy ceeya kavaerca? (ONbIT ropesne CBEYNH © JBYX CTOPOH )

[Mowesmy pemecTaa HIMEHSIOTCAT (ONLITH € KPAXMATOM )

[Mowemy He BCeraa BOA3  BWTCK3CT M3 OWPABOH  eMEOCTHT  (ONBIT:  NPOKAIBBAHHE
TTCUTHCFT HUTEHO B TTAKCTR l.'H..‘T[!IhIM E.'quI.I:IH_.'.I,.I:I[III_]M} EHE.HUH.{!.!T.FIU Lo Ii,!]-l[_]ﬁl.."rﬂ.l:IMH I]l.THHHt,‘."[H.‘lE.
[Towesmy npocTuIX pewecTs DONBIIE, YeM XHMHYECKHX WIEMeHTOR! (IHAKOMCTBO ¢ ARIEHHEM

annoTponiH. OneT: NONYSCHHE TUIACTHUCCKOH Cophl)



[Towesmy BEMIECTBA PACTROPAKOTCA mo-painomy? PacTeopenne, PacTBOPHMOCTE BEIIECTE.
Hacelmennse, HepaculeHibe pacTeopy. MonapHas KoHUenTpatHs. PacTROPHMOCTE TBEPILIX
BELIECTE NPH PpARIHMHBX yenosuax, Heonenoranue pacTBOPHMOCTH TBEILIX BEIIECTE NPH
HIMEHEHHH TEMNEPATYPhl, NOCTPOCHHE KPHBLIX pacTBOpHMocTH.  Hiydenune ssnewnwuii,
CONPORMKIAIOMHY pacTROpeHne BemecTs (Tennoswe wpipexti pacTeopenus ). Obpazopanne
rigparos. Kpucrannormapars, ux ceoficTea, YoranosneHne Gpopmynnb.

[Mowemy anmmas cametii Teepawil? Kpucrannuwyeckoe cocrosune. CroiicTea KpHCTAUIOR.
Hexoropsie cBeNeHHA 0 BHYTPEHHE! CTPYKTYPE KPHCTALIOR., PHINYSCKHE CBOHCTEA KPHCTALIOE
paznmsEe THN0B, [paktaueckan pabora; HivucHue xapakTepHbIX NPHIHAKOE MHHEPANOE M
MOPHBIX MOPOL B KOOJCKINEX,

[Towemy uenoBexk HCMOALIYeT kpucTannm? KpucTanis B Texumie. Pacmmpenue obOnactei
HCMOBZ0BAHMA KPHCTAMNOB (A7Maisl, pyOMHBM, KPHCTANNM KPEMHHA repMands). Aunakne
KpHCTAI6l. KpHCTALIEL B BHIHb,

YaueuTensiubie conM. [lovemy EpynHbie KEPpHCTAUIRI CYXOH NOBAPEHHOH COMH TPELIAT Ha
ropatcit ckosopone? Mower nn nopapennan conk OwThE UBCTHONAT Kakyi noBapeHHYIO COOb
J'.I}"'-I]]]ﬂ HCTHJIBAOBATE  JLH 'IHEl]-JI]-[H? Kak H.H.'FIFHHH'IB I[{'!B.EE'EHH}'HJ CiJlb i:.'h]rl:r"-[ltﬁ H
NpefjoTEPaTHTE ¢e caexnBanie” KakHe HeopraHHYeckHe CoH HMewT chaikui skyc?! Kakne
COMTH 0OANAT CNoCODHOCTEI0 CBCTHTLCAT MOKHO 1IH MOBAPCHHYIO COMb HCOOAB3OBATH B
xoaoaisHomM aene? Cronbko Henopeky HeoOXOJAHMO noTpelisTe nosapenHoil conn? Kakuw
BEYCOM 00042107 CONH PAVIHYHOND cocTapa? KakWe CouH HCNONbIVIOT B METEOPOIOTrHH IR
aympartcHuEy noroaoi” Kak mamser Mopo3 Ha cocToaHue concii B pactropax? Kamme conw
HMET sMMeHHBIC Hassanua? Kakas cons no usery wanomusaer aonoto? Kakyio dopay
KPHCTAIOR MOGKET HMETh nopapennas couk?! [lowemy na nactOHmax patdpackIBaloT KYCKH
kamennodi conn? [lowemy ynotpefncHue masens MOKET NPHBCCTH K NedanbHoMy Hexody” Yo
TAKOE «ropekan  conks? Kakas cons ¢ PEBHUX  BPEMEH  HCNONLIOBANACE B KAMCCTRE
KOCMETHYECKOTD cpeacTea’t

[Mowemy oH «cambiii-CaMbiiin? HAH BemCCTRA-YcMIHOHBL. Kakoil ancopGeHT camuii cHIbHMIGT
Kakoe pemectso camoe cnankoe? Kakne coeaMHeHns mMeioT camelil HenpuaTHwil 3anax” Kakne
BEIIECTRA NYUIIE BOEro NpoBoaaT ceeT? Kakad KHCNOTa caMad cHakHan? Kakai MarnnT cammii
CHALHLI B mupe? Kakoii kncii casuiil npodawii?

Painen 2. Taiinwm peaxkumii. (94)

[MpakTHueckas pabora: Haysenne pransMoleicTRHA pemlecTs. XuMudeckne peakund. [puinaky
AHMHYCCKHX PEakLHii.

[Mowesmy Boga neuesact? Hepnammoe nocnanme,



[Mowesmy «pogan senser uper! [lpakTudeckas pabota: HivuenHe cBoilcTE HHIHKITOPOB.
[pakTiueckas pabora: «KavecTBeHNbIE PEAKLHH Ha WOHBL Weneia. (Packpalmmsanme pHCYHKA
SOCHMHYECKHMH KPACKAMM Y ) AHATHTHYECKHE PCAKIIHM,

[MpakTH4eckas padoTa: AHANHTHYECKHE PEAKUHH (KAYECTREHHBIE PEAKIIHH HA HOMBI ).

[Mouesmy He Bee peaktHy 1ayT oucTpo? [onsTue o cpenneii B MrHOBEHHOH cROPOCTH. DaKToph,
RAHAIMIING HA CKOpPOCTH Xumudeckoil peaxinn. Karanws, [Mpakrwseckas pabora: daxropsl,
RIHAIOUIHE HA CKOPOCTE XHMHYECKOH peakiu.

Paznen 3. Tafine sogel. (Bq)

ArperatHoe cocTosHue BoAk., COCTAR W CTPOCHHE MOACKYAW BOAk. Bonopoaxsie cessm,
Onruyeckne caoiicTea BoJibl. HecTROCTE BOAW H CNOCODL! ef verpanenns. Ocmoc. Pemenne
3agad no TeMe: «Maccosas 1onA pacTBOPEHHOND BEIICCTRA

[MpakThucckas paborta: Paanmamsa MexITy BOXONPOROAHOH H  JAHCTHAMHPOBAHHONA BOIO6.
[MpakTHueckas padoTa: ONpeaeneHie MecTROCTH BOJIb.

JlaBoparopibie ONETLE IBHAKEHHE NEPUA N0 BOAE, NOBEIEHHE CKPETIKH HA BOOE, YASpHHBANHE
BOIRW GYMaroil H TKAHBIO, OTKIAOHCHHE CTPYH BOJIL, MPEIOMICHHE KAPAHIAIEA B BOJIC,

Painen 4. Taiinwm soyayxa (2v)

Boaavx, ero cocran W ceofictsa. Jlabopatopuse oneitel: [lowemy nomacTcs aomedxa nog
raderoii? [Movemy npeaMeTh NPHIHITAKT IPYT K 1pyry?T

[Mowesmy BOpOHKA HE NPONMYCKAET BOAY B OyTRUIKY

Hrorosoe 3ansiTie: TYPHHD WPYIHTOR

Temarn4veckoe NJJAHHPOBAHHE KYPCaZ

'

HH.HM!:HIJHI:IH HE PECAICENRE 1 TeM

Oibnges
KOUI-B0 HAcoR

B rom uncne

TCOPETHY | MPAKTH
CCEMX HECKHX

Popmb
OprasHna
LHH
FAHATHI

PopMb

ATTECTaliHH
( KOHTPOA)

Pasznen 1. Taddsl BemiecT s,

5,5

[Tpasnna TeXHHKH DEIONACHOCTH TIPH
pafoTe B XHMHYeCKOiH nabopaTopHH.

becena,
HHCTPYK

TaHE

[Moswesy npeaseTsl nuasawT?

0.5

0.5

Pacckas,
JIEMOHCT
panHs,
ONBITH

MMouenmy creqa kavacTea?

0,5

0.5

Pacckas,
JEMOHCT
paLH,
OMBITE




[Mosemy BemcCTBA HIMCHAKTCR T

0,5

0,5

Pacckas,
JIEMOHCT

paLHs,
OMNBITEL

[Mpoekr

[Mouenmy He BCEr1a BOJAA BEITEKAET W3
NEPABOH eMEOCTHT

0.5

0,5

Pacckas,
JEMOHCT
PaLH,
DIMKITHI

[Tosenmy NPOCTRIX BEIMIECTRE DONLIIE,
HeM XHMHMCCKHX WIEMEHTOR?

0.5

0.5

Pacckas,
JNEMOHCT

pauns,
OIMEIThL

TMouemy BeuecTra PACTROPAKITCH N0-
pasHoMy?

Pacckas,
JEMOHCT
ITER
ONMTEL,
paboTa ¢
JIEATYHER
M

[Momsesy anmas cameii TREPALIHT

0,3

0,5

Pacckas,
JEMOHCT
paHa,
OMBITEL

[Motemy HenoBeK HCMOIbIYET
KpHCTAn T

Paccrai

Y IHBHTENBHELE COJTH.

Pacckas

[Mosemy o «caMpi-CaMbiin? wn
BEMIECTRA-HEMITHOHLI

0.5

Paccrkas,
JIEMOHCT

AL,
OMNBITE

Pavnen 2. Taiine peakumii.

2.1

Hayuenne pianmoaeicTrin BeIecTs

Pacckas,
JEMOHCT
PALHA,
OMNBITE

22

[Mouemy soga wevesaer?”

0.5

0,5

Paccrai,
JEMOHCT

panms,
DINEITH

2.3

Hernammoe nocinaHme,

Onwir

24

[Mouesy «Boaa» MCHAST LESTT

Pt | ==

Pacckas,
JEMOHCT

paL,
CIETEL

2.5

AHUTHTHHCCKNE PEAKILHEH,

Pacckas,
JEMOHCT
paLHs,
pEIICHAE
Faman,
DINEITHI

2.6

[Mosemy He Boe peakiHl HIyT
OnicTpo?

0.5

0.5

Paccras,
JIEMOHCT




panus,
OINbBIThI
1| Paznen 3. Taiine Bojak. 8
3.1 | Ilowemy Boaa takas neoburanan” 1 Pacckas
[Mosemy B MHKPOBOITHOBOH TC4MH Ne
He pactasn?
3.2 | INowemy ona Takas paznan? 1 Paccka3
33 | lNoyemy poga we MbLTHTCAT | Jesmonct
RN
ONMBITHI,
paboTa ¢
JATHHKA
MH
34 | IMouemy meTaIHYECKHi npeamer we | 1 Jesonct
ToHeT B poje’ QAL
[Mosesy nepen AEMracTca B Boae? OMBTEL,
paboTa ¢
JATHHER
MU
3.5 | TMouemy Thans aepsut soay? | Jesonct
[MTouenmy Oymara ve npomokaer? paLus,
OMBTEL
paccKad
3.6 | MNoyemy Boga NoMaeT Kapanqam? l Pacckas,
[Towesy cTpyd BOAL OTKAOHAETCAT JEMOHCT
paLH,
ONBITh
3.7 | Nouwemy Bona cTaHoBHTLCA aHeToi? | 1 Pacckas,
JEMOHCT
paL,
OMBITE
38| Mouwemy orypiisl CTAHORATCR | Paccras
coneHbvn’?
IV | Paznen 4. Tadins Roiayxa 2
4.1 | Bozayx, ero cocTas M CRONCTEA. | Pacckas
4.2 | lNouemy noMaeTca A0MIEYKA MOg 1 Jlesonct
razeToi’ PALTHS,
Tosemy npeaMeTh MPHAHNAKT ApyT ONMBITH
K apyry?
IMotemy BOPOHER HE NPONYCKAET
BOAY B OVTRUIKYT
v Hrorosoe sanstie « T ypHup l Hipa Bukropuna,
wl lomenyae K TECT
HTOI YHACOR: 34

Hpusiepise mesvsl I8 BOO20MO8KN COOBIENIT 1 NPOSKm o,

|I. Yynecusii mup Gymarn.
|2. MHOTO TH COMM B CONOHKAX CTPaHLT

|3. wConanme Oyarean B Poconn.




s ® a3 o &

DHIHOIOTHYECKHH pacTBOp B MEIHITHHCKOH NPAKTHEE.

Hseer v poga naMare”!

H.IIE.'.I-:HE_}E!TE H[J'i,'[:.I'IH H CHAMOY :.I'EL'I'HJ-'H: HENOBCK,

BrinoassM naTHa co CTPpanHL KHHIH.

CunTeTHueckas GyMara — AnbTePHATHRA LeIIo3Hoi Oymare,

Heropus GymamHbBIX QeHET,

10, Bopa B kocsoce,

[Lianupyembie pesyabTaTh.

B xoue ocRocHHA ENPEE YHANIHCCH O TR HEI

FHAM BN ORIEMaN b

npasiia GelonacHoil padoTel B KAOHHETE XHMHH;
NpaBHIa COPAIICHHA © BEMICCTRAMM;
npasina paboTsl ¢ AabopaTOPHEIM 00OPYIDBAHHEM;

NOPAI0K OPraHizalHy pabouero MecTa.

FHEm b

BLITOMHATE HECHORHLIE XHMHYECKHE ONBITH, NOILI0BATLCE XHMHYECKOH nocy10il,
PEAKTHRAMH, HArPCBATEILHBIMH NPHROPAMH;

KINEBATE Mt!'[ll':l IIE’]"FEUI:i PRCYNILRELL

ONPEAEIATE UETb, BEASTATE 00BEKT HCCIEI0BAHNA;

HAOIH AT W HEYHATH ARTEHHA W CROHCTRA

OIHCEIBATE PE3VILTATE Habmoaennii;

COATARATE HEOOXOIHMBIC NpHOOPEL;

NPeICTARAATE PETYILTATH HCCHEA0BaANKI B e TAaGnH 0 rpadHKos;

COCTARNATE OTHET;

AENETE BRIBOL:

O0CYRIATE PCIVILTATH IKCNCPUMCHTA, YHACTROBATE B JHCKYCCHH, YBCPCHHO JICP#HAaTh
cehn Bo BPeMA BRCTYILUICHHA, HCMOABIOBATE PALIHYHBIE CPEJICTBA HARMHAHOCTH IpW
BRICTYTUICHHMH,

GCYILIECTRIATE MPOCKTHYHY ICATCARHOC T,

HCHOTHIOSAM S NPEOGPEMEHNBIE IHAHNA N PMEHNA 8 HPAOKMENECKol OeRmeThHOCmu 1

A OB MR T

A OOBACHEHHA XHMHYCCKHX ARICHHI, MPOHCKOIATIHE B NMPAERIC H ﬁ"b]'l'_‘,"',

FEMWIOTHYECKH IPAMOTHOND MOBCICHHA B I}Hp}'EEHJLL[Eﬁ Cpenc,



GeronacHoro obpalleHns ¢ TOPIYHMH H TOKCHYHBIMH BEIISCTBAMH,
NAGOPATOPHRIM 00OPYIOEAHHEM;

(POPMHPOBAHHA BRICOKOH KYIBTYPR OTHOLICHHA K NPHPOJIE;
KPHTHYCCKOH OUCHKN J0CTOBCPHOCTH XHMHYCCKOI HHOPMALIHN,

TIID'E'I'_'r"I'IHI'EII.Ilf.-‘ﬁ HE PRAHEINX HETOMHHKOE,



Kanennapuwiii vaebnwii rpadgmk

2023-2024 yuehunii roj

awwedsdu
et

B4

ALAL
AP A

34

LR

15

RI-f1

-4

33 Gd

anpEn

LE™LL

12

0-%1

El-8

el

Map

tiH|

al-1t

bt

feapar.

[T

FLoGl

M| 25| 26 ) 27 | R | 29 | 30 31

LiT1

-5

22| 23

ELLET

E-6il

LIT

0%

19| 20 | 21

nealip

ne-%i

TRl

1617 18

91-11

15

o F

14

i-LT

13

SL-00

12

Bl-fl

L=

i

BIED

9

1491

Fi~i

LT

cenralpn

0%

pra ]

a1-nl

o F

Fl

loa

ofiyuenn

Heaem

ofiyacans

Kup-mn

Hs mnx na

REOA T[S




Yeaonnn peainiaiinin nporpav
MaTepHaibHo-TEXNHUECKoe 0DecTeMen e Peaiiainm nporpaMMel: KabuHeT,
COOTRETCTRYIOUIN CAHITAPHO-THFHERNYSCKRM 1 NPOTHEONOAADHEM TPeGoBanmAM,
OOOPYI0BAHHLIA, CTONAMH, CTYILAMM, ODUIMM OCBEUIEHHEM, HADOP PEAKTHROR, NaDOpaTOpHOe
obopyrosanne « [ouka poctas 2022,

Texnnueckue cpeacTsa - MyIBTHMETHITHEIR NPOCETOD; AHTCPAKTHEHAR J0CKI, HOYVTOVE

NVYNTENE, WIEKTPOHHEE MHEPOCEMIBL.

Popubl aTTecTaRN (KonTpoa)
Mopya No1BLICHHS HTOTON PELITHIANRNE I0N0ITHATEILN0HE obpaionaTe Lol NporpaMmMnLl
A X HME e KW NOMEMYYRERY — VIACTHE B KOHEYPCAX PALTHYHODD YHIRHA,
Cnocolisl KONTPOLIAD - TECT, SAILHTA TPOCKTOR.
Cucrema onennBannn — GeoTverodnas. Hemonsiyvercs ToneKe CO0BSCHAR DHCHKR

AOCTIHCHII NHALLIHECH.,

Hroronsii reer,

Hacte A. TecToBric 3a0aHNA ¢ ARMOOPOM OOHOMO NpaseHere oTReTa (Al-A10),

Faaanns nepROi MHCTH COMEPEIT TOALKD OIHH BAPHART OTHBETA 0 DIENWBACTCH 0IHEM
Ganaom. Bubepute npapmisibil.

Al Tpuinag peakime OKHCICHHA HeIe3a Ha BOLIYXE — 3T

|} BuinencHne rasa 1) obproranme ocanka
21 WIMeHenHe UBeTa 4} noxpiicHne 3anaxa

A2, DHITHYSCKOS ARICHHE - 3TO:

|} pcanieHide #enes 3) CEHCAHMS MOIOKA
2} ropenne Apeneciiig 4) Ianienne CRHHLE

A3 Cymma Beex KodfupHUINCHTOR B YPABHCHHN peakunn, cxema xotopoit Al + Cl:— AICL,
PaBHA:

1) 4 )8
2)3 4)7

A4, Cxema, ABNRIOMAKCH YPABHCHICM XUMUHSCKRON peakimn:

1) H:+ Cl: =HCI 3} Zn +HCl—s ZnCl>+H:
2)2Ca + 02 — 2Ca0 4)H: + 02— H:0

AS. Bewectoo «Xw B cxeme: X + 2HC] = FeCly + Ha.

|} #eneso 3) xnop
2) OKCHL Ao 4) rHApOKCH WeneIa



Ab. Oobés BOIOPOIA, KOTOPLIH NONHOCTRIO MPOPESATHPYET MO YpaBHEHHID peakiun 2H; + O =
2H:0 ¢ | Mons kHCIopona, paBeH:

1) 8,96 n 1) 44,8 n
2)224n 4)672 1

AT. Beprel 0 CACIYIOING BRICKAILIBAHNAT

AL M3 HeCKONEKHX NMPOCTHX WIH CHOKHLIX BEECTE 0DPATVETCH OJHO DONee Cnoknoe
BEIECTRO B PeakiiHi COSTHHEHHA.
b. H3 HeCKOMIBEMX NPOCTHIX WIH CAOWHMX BCIICCTE 00patyeTCa OJIHO GONee CIOWHOC
BEIICCTRD B PCAKLIHN PALTOHCHHH,

1} sepro TonbkD A 3) pepro Tonsko b

2) BepHbl 008 CVAICHHA 4) 00a cyICHHA HEBCPHB
AR, YpapHeHHE PEaKumm cOSIHHEHNS

1}y 2Hz20=2H: + (1 3 En A 2ZHCL = ZnCl + Hz

2) 2Cu+ 0r=2Cu0 4) Cu + H280y = CuS0y + H2O

A9, Bemectsa, BCTYVIAKNME B PEAKLHID JIPYT € APYTOM

1} Fe n ZnS0y 3)Cu n HgCl:
2) Cu u FeS04 4y Ag u CuCl:

ALD. Peakuns HellTpanmiamm

1) NaCl + AgNOs = AgCl + NaNOs  3) CaCOs = CaD + CO:
2) 3IKOH + H:POy = K3POs + 3H:0  4) S0; + 2NaOH = NaS0: + H:0

Kpurepun onenku:
0-2 fiana — ONeHKS «HEYI0BACTROPHTEALHON
3-5 Dan10B ~-0NeNKA «VI0BIETROPHTEALION
6-8 Da106- OENKD «X0P0 I
9-10 Ganor- DUEHED «OTIHMHON
OueHka NPoeKTHON 1EHTEILHOCTH

Ouenka NpoeKTHON JSATENEHOCTH MPOHCXOAHT N0 PATTHYHEM KPHTEPHAM:

—  EPHTCPHH OUCHHBAHHA BRNOIHCHHA NPOCKTA NO TEXHOMOIHH NPOCKTHONH NCATEIBHOCTH;
= KPMTEPHH 3AIIHTH NPOSKTA, OUSHHBASTCH 10 COASEAHHED H BIAICHHK MATEPHATOM

NpeacTaBIeHHOro NPoeKTa.

HeobxoaMMo OTMETHTS, YTO COCTARNCHHE OUEHOUHBX KPHTEPHER HOCHT BECHMA
CYOBCKTHRHEI XAPAKTCD, TAK KAK VIHTCIbL MOKET TG0 10GapIaTh, THH0 vOUPaTh KpHTCPHEH
LCHEH, I;,:III]-1FI-HJ“..'E| H# :.-'FH!EI:HH- lﬁ_}"‘itHHtH:I'H :.I"-IHIIIZHIEH H MELEIIITEI.'E BRITIOSTHHACRO Y I[E'!'IZH:I-I.']'H.

Kpurepun oueHkn npockTHoll 1eaTeasHOCTH VYHallHxcH.
I. Kpyrepuy oLeHHBAHHS BLITIOIHEHHS NPOSKTA N0 TEXHONOTHH NPOSKTHOMN 18 TeIRHOCTH:
|. AKTYANLHOCTE BMOpaHHON TCMEL.
.2. r.l'l}'ﬁ-]-'l'HE. ]_'H:H..‘ICPI:I.'I'I-!H TCME, BEIITOJIHCHHE THCTARITCHHBX SSATIEN,
3. MpakTH4eckas NEHHOCTE MPOSKTa.
4. CooTReTcTEHE MUIAHY.
5. OBOCHOBAHHOCTL BHBOJIOE,
6, OpHrHHATRHOCTE H PASHOOOPAINE NOAXOI0R paspaloTEH H PEATHIAINN TPOCKTA.



7. [paBHIEHOCTE H FPAMOTHOCTE O(OPMIEHHA.
Il Kpurepu salmThl NpOCKTa, OUCHHBACTCA N0 COACPRAHHIO H BIAICHHID MATCPHATOM
NPEACTARICHHOTD MPOCKTA:

R. Hh.]ﬁ,'l':r'llﬂt.'HHt! HIEL 'iall[HTt!{ BIRELICHHC MATCPHATOM NPCIOCTARTRCMOIG NHEETE, HANTEIHOCTE,

KVALTYpa peyvi)
9. ¥YMeHHe 0TBEYaTh Ha BOMPOCHL.
10, YMeHNE TaMMIIATE CBROK TOMKY IPCHHA.

kKpurepnii 1. locTanoBka Nen NpoekTa
(Makcumym 3 Ganaa):

llene ne chopmyaHpoBana [
Lens copaynnpoBain HEHETRO 1
Lens copmynuposata, HO He oboCHOBAHA 2
Lent getko chopMyanposana ¥ vOCIHTE LR 0DDCHOBANA i
Kpnrepuii 2. Ilannposanne nyreil 10cTmscHns Ue M NpockTa
(vakcHMys 3 Gasa):
Tlnan oTeVTCTRYET L]
llpeacTapicHHMI I1AH HE BEIET K A0CTHACHRI LETH TPOCKT 1
llpeacTapncH KPaTKWil IUIAH JOCTHRCHHA LCTH MPOCKTA 2
Ipencrapiet paIBepuyTHIN IUIAH JOCTHREHHA LETH NPpoekTa 3
Kpurepuii 3. Cayiinna packpeitus TeMbl NPOcKTa
(maxcumym 3 Gania)
Tewma npocKTa He PACKPLITA ]
Tema NpoeKTa pAcKpeITa (PParMesTAPHO (HE BCC ACNCKTH TCMB PACKPHITHL B NPOCKTE) 1
Tema NpoeKTa PACKPEITA MOBEPXHOCTHO (BCE ACTIEKTE TEMI YIOMAHYTEL, HO PACKPMTEI 2
HErMvooKo)
Tewa NPpOeKTa PACKPLITA NOAROCTEI H HCYEpIEIBAKIILE 3
Kpurepuii 4. Painoodpaine nerouankor nagopyanun, neaecoobpainocts ux
nenoasiosannya (makeumym 3 Gasa):
HE[IUJIHWHHHH Hi m’l'“’l’t]’l}"mlu‘.ﬂ TCME H 1IEITH ]'IIH.:H..'I.-I'E HHdmpMﬂLlHﬂ '}
hoabman 9acTh NPeACTARICHHONR WHPOPMAIMH HE OTHOCHTCA K TCMC PaboTh 1
PaGoTa conepEnT HEIHAHTEILHBIE obbem momxoTameil HugopManne U3 2
OIPAHMMEHHOTD STHCTE OAHOTHIHBIX HCTOMHHKOB
PaboTa coAepRHT TOCTATOMHO MOJTHY 0 HEGOPMALIHID HI PATHOOGPATHEIX HCTOUHHKOR k)
Kpurepnii 5. Ananans: xona padorsl, BRIBO/AE B NEPCIEKTHEL
(mawcumym 3 Hanaa):
He npeanpuisiThl HMILITER NPOAHATHIHPOBATE X00 H PCIVILTAT PAGOTE 0
AHATHD IaMEHEH KPATKHM ONHCANHEM X01a W NOPAIKE paboThl 1
TpencrasicH pasBepuy ThIA obiop padoTe MO AOCTHHREHHID HEACH, JAARICHHLIX B NPOCKTE 2
TpeacTapneH AHAJINS CHTYALHA, CRIATMBARIINXCA B X0AC paboTh, CACNIHK HEOOXOIMMBIE 3
BRIBOJIL, HAMEHCHE] NEPCNCKTHRL PabOTh
Kputepnii 6. Crenenh caMocTosSTEILHOCTH ABTOPA, TBOPYeCKHil no1xo1 K pabore B npoexTax
(makcumym 3 Banaa):
PaGora madaonnan, NOKAILBAOIAS GopMATLROE OTHOMICHHE ABTOPA 1]
ABTOP NPOARHI HEIHAMHTEALHBIH HITEPEC K TEME NPOCKTA, HO HE NPOIEMOHCTPHPOBAT 1
CAMOCTOATEIRHOCTH B paboTe, HE HCNOIL3IOBAN BOIMOKHOCTH TROPYCCKOTD NOAXO/
PaboTa caMOCTOATCIBHAR, ICMOHCTPHPYIOILAN CEPREIHYH) JAHHTEPECOBAHHOCTE ABTOPA, 2
]IFE_T.I_[IFHHHT.I:I I LT KA I]Ff_.'.[l:I'EI.HHTEl JIH'—[HHﬁ BEJIA] Hi TEH}' II]'H.'H,’.'B.-I'H.. I]PHMEHE’HH
WIEMEHTRI TEOPHCCTEA




Pabota oTAHYASTCH THEOPUECKEM MOIXGTHM, CODCTREHHBLIM OPHTHAL AL OTHOIISHHEM
ARTOPRA K HOSC NHHEETA

Kpurepmii 7. Coorrercrane rpefopannam oGopmacnns nHcsMennoil vacm
(makcumym 3 Hanaa):

TTHChEMEHHAR 9aCTh NPOCKTA OTCYTCTRYET

B nuceMeHH0i vacTi padoThl OTCYTCTREYIOT YCTAHOBIEHHBIE NPARKIAMN NOPAI0K H
HNCTEAR CTPVETVPA, A0NMVIIEHR OmUOKH B ohopsMacHHn

lpeanpuuaTel nonLITKH ohopMETE paboTy B COOTBETCTBHH € YCTAHOBISHHBIMH
NpaBHIAMH, TPHIATH €l COOTRETCTRVIOMIYVIO CTPYETYPY

PaboTa OTIHYASTCA YSTKHM H IPaMOTHEIM ﬂq}GpHﬂEII}{'E!M B TOWHOM COOTEETCTERNR ©
il S e ST T ST

Kpurepnii 8. KawecTno nponeienis npeicnTamnm
(MakcHMys 6 fanaon):

TpescuTains He NpoBeIena

BE-I'C'I'_‘r"I'I.'IL'Hl-'IE HE COHITTRETCTRYET TP'E'E[IHHHHHH INPBCTEHWE IPEseH TN

BH!’.‘T}']’I.‘IH‘IIIE COHOTRETCTE Y HKT WEﬁDﬁBHHHHH MPOBCICHHA NPCICHTALNH, HO OHD B0
Fil PpAanMEH PeraasenTa

[

BricTynIeHHe COOTRETCTBYIOT TPCOORAHHAM NPORCICHHA NPCICHTANNH, OHO HE BLINLI0
I PAMEKNW PETSIAMEHTE, HO ABTOP HE BIANECT KYALTYPOI obmenns ¢ ayumopici
{_!."Ht.'l-[Ht.' TBCH TR H Hi,]]l]"ﬂ.'ﬂ.:b[.. JIOEA SR BT b Tl.'l‘[l.'}" 'll'.I'E'ZH HI}.

BI:-'II'."I'_}"I'I.'IE‘I'IHE‘ COHITRETCTBY KT TPEﬁDHEl-HHﬂ'H MPOBCACHWE NPCRCHTALNH, OHO HE Bk
B PAMEN PENIAMEHTA, ARTOR BT q‘thT:,'Wﬁ ORIeEHnE © .u:.r:mn}pu:ﬁ, HO Cama
II]JH"!-EH'I'I-IIHI HE JOCTATHMHOD !iﬂ]'.“]llll] o TR IcHA

BricTynaenue coOTRETCTBY T TPeGOBAHMAM NPOBCICHHA NPEICHTALNE, OHO HE BLIILIO
1 PAMKH PEFIAMENTA, ABTOP BAALECT KYALTYPoil ofienns ¢ ayauropiet,
NPeIEHTALHA XOPOII0 NOITOTOBIEHA, ABTOPY YIAA0CH JAHHTEPECOBATE 3V IHTOPHID

Kpurepunii 9. Kauecrso npoeskHoro npoiysra
(mawcumym 3 Hanaa):

TpockTHMI TPOAYKT OTCYTCTBYET

TIpockTHRI NPOAYKT HE CODTRETCTBYET TPLDOBAHMAM KAMeCTBA (ICTCTHES, YI0DCTEO
HEMUIBIORAHMA, COOTBCTCTENE HHRICHHBIM LEIHM |

1pOaVET HE NOJAHOCTBI0 COOTBETCTBYET TPEOORAHHAM KaveCTRA

(]

TIpoayKT NOAHOCTEI COOTBETCTRYET TPeloBANHAM KAYMECTRA (dcTeTHYeH, yaoben B
HETIOVIB3OBAHHH, COOTBCTCTRYCT SAARICHHBIM LIEIAM )

Makcumaikno Koanqecteo favion — 30,
[IpoekT cuMTaeTCA IMCUHTAHNEM NpH Habope 20 — 30 bannos.

Fabovasn nporpamma BocndTanins
PeamH3oBsBATE  BOCTHTATEABHMEC  BOIMOKHOCTH  ODIICIIKONBHMX — KIOSMCBRIX 100,
MOUICPHHBATE TPATHIMH WX KWUICKTHEHONO MIAHHPOBAHHA, OPraHWAmMH, NPOBCACHHA H
AHETHE B LHTEANTEHOM I:i,]{]-ﬁ-]]u:m'.l-ll:.
OpranHsosaTe B IIKOIE HATEPECHYH) H COOBITHIHO HACBIIEHHYID HHIHL WKOILHOTO
cooDulecTBa, YTO  cTaneT MMpeKTHBHEIM - cnocoBoM  NpodHIAKTHEH — AHTHCOUHATLHOIO
MOBEACHHA IKOIBHHKOR,

Ne | MeponpHaTHe CpokH npoBe1eina OTBeTCTREHHLI

n'm

| Henena xHMuH Anpens YuuTenk XHMHH Tapacosa
K10,

2 | OTEpRITHMC YPOKH B B Tevenne roma YVOHTCIb XHMHH




PAMEAX CCTCBOTO
pranMoeiicrans ¢ MOY
«Hopomynranckas
COLL»

Tapacosa K.HO.

YuacTHe B paionnoM
CEMMHAPES yauTenei

XHMHH © Jl'_['l-E:l-El-l']'ﬂliH-Eﬁ

KpYy#Ka

[lo nnany PMO

YuHTEL XHMHKH
Tapacosa K. 10,




