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INOACHUTEJIBHAS 3AIINCKA

AKTYyaJlbHOCTh M Ha3HadYeHHe mnporpammbl. [IporpamMma paszpaboTraHa B COOTBETCTBUH C
TpeboBanusiMu DenepanbHOr0 TOCyIapCTBEHHOIO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIIETO
o0pa3oBaHMs, OPHEHTHPOBAaHA Ha oOecreueHHe WHAMBHIYAIbHBIX MOTPEOHOCTEW OOydYaromuxcs u
HampaBlieHa Ha JOCTHKEHHE IUIAHUPYEMbIX Pe3yJbTaTOB OCBOCHHS IMPOrpaMMbl OCHOBHOTO OOILEro
o0Opa3oBaHMs C YYETOM BBIOOpa y4acTHHKaMH 0OOpa30BaTENIbHBIX OTHOIICHUN KYypCOB BHEYPOUYHOMH
NEATEIBHOCTH. DTO TO3BOJIIET 00ECIEUnTh €AMHCTBO 00s3arenbHbIX TpeboBanuii ®I'OC Bo Bcem
MIPOCTPAHCTBE LIKOJILHOTO 00pa30BaHUs: HE TOJLKO Ha YPOKE, HO U 3a €ro MpelelaMH.

B mpomecce oOydeHuss W BOCHHMTAHUS OYyIyIIMX CICHUAIMCTOB I PA3IMYHBIX OTpaciiel
HapOJHOTO XO3SMCTBA BAXKHYIO POJIb WUIPAIOT JabOpaTOpHO-TpakTHuecKkue pabotel. JlaboparopHo-
MpaKkTUYeCKUe padOThl HE TOJBKO IMOMOTAlOT YYEHHUKAM I[POYHO YCBOUTH BaXXHbIC pPa3/elibl
TEOPETUYECKOT0 Kypca, HO M CIOCOOCTBYIOT IOBBIMICHUIO MHTEpPECA K MPEAMETy, MPUYYaloT HX K
TBOpuUeckoil pabote. JlaGopaTopHble W TNpaKTUYECKHE 3aHATHS COYETAIOT TEOPHUIO0 U IPAKTHUKY,
JEMOHCTPUPYSI MepPeXo/ OT HAKOIUIEHHBIX TEOPETUYECKUX 3HAHUNM K MPAKTHMUYECKUM HaBBIKaM, U HX
MPUMEHEHHUIO [UIsl pElIeHHs NPUKIATHBIX 3aaad. JlabopaTopHo-mpakTHueckue padoThl daroT
BO3MOXXHOCTh YUYEHHKaM OBJIQJICTh IICHHBIMH YMEHHUSMHU U HaBBIKAMH: IOJBH30BATHhCS MPUOOpaMH,
anmapaTrypoul, MpPOBOJUTh XUMHUYECKHUE OHKCICPUMEHTHI M H3MEPEHHS, CO3/1aBaThb OPHUTHMHAIILHBIC
YCTAHOBKH JJIsI XKMUYECKOT'O OPTaHUYECKOTO CHHTE3a M OYMCTKU BEUIECTB, B TOM YUCIIE TUCTUIUISIHUIO,
OCBaMBaTh METOJIMKH CHHTE3a PA3IMYHBIX OPTAaHHYECKUX COCAMHCHHM, N3y4aTh (PU3HKO-XUMHYCCKHE
XapaKTEPUCTUKUA PA3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB, pa3paldaThiBaTh HOBBIE CIIOCOOBI
cuHTe3a. B mporecce BHIMOTHEHUS JTa0OPATOPHBIX M MPAKTHYECKUX pabOT MPOU3BOAUTCS
«1abopaTtopHasi TPaMOTHOCTBY», KOTOpas 3akKiioyaeTcsi B Ooiiee TIyOOKOM IMOHUMAaHUM 3HAuYEHUs
T000T0 HCCIeIOBaHUS, ONBITA, SKCIIEPUMEHTA NMPU MU3yUYEHUU MPUPOJIbI WIH €€ OTICIIbHBIX SBICHHM.
VYyamuecs u3y4yaloT MpaBujia TMOBEACHHUS U TEXHUKY O€30MacHOCTH MpU paboTe B XUMHUYECKOM
nabopaTtopuu, OCBAaWBAIOT MPHUHIIMIBI AKKYPAaTHOTO OOpaIIeHHs ¢ XUMHUYECKUMHU OPTaHUYECKUMU
BEIIIECTBAMH W PACTBOPHUTEIISIMHU, 3a4aCTYIO SIBJISIOMIMMHUCS JIETKOBOCIUIAMEHSIOIIIUMHUCS KUIKOCTIMU,
3aKPEIUISIIOT 3HAHUS O TM0Kap0oOe30MacHOCTH, MPOTOBAPUBAIOT JIEHCTBUS B CIIy4ae HEMPEIBUICHHON
CUTYaIMH (HalpuMep, po3JiBa peareHTa Wik pa30MBaHUN XUMHUECKOM MOCYIbI).

B noapocTkoBOM BO3pacTe ydamuecs: IpOsBIISIIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW WJIM MHOU
o0jacTh 3HaHWM, HAyYHOM HAMPABICHUH WIU TPO(HECCHOHATHLHOU NESATENbHOCTH, MPOUCXOIUT
dbopMupoBaHHE TO3HABaTENbHON M TPO(ECCHOHATBHOM COCTaBISIONIEH TUYHOCTH. B03MOXHOCTBH
MOYy4acTBOBaTh B MPOIECCE XMMHMYECKOTO OMbITA, MOYYBCTBOBATH CeOS HHKEHEPOM, CO3IAIOIINM
YCTaHOBKY [UIsl XMMHUYECKOTO SKCIIEPUMEHTa, MOMOTaeT ydallemMycs B ONpeNesieHUd OyayIiero
YKU3HEHHOTO MYTH U B MTPO(PECCHOHATIBHOM BBIOOpE TTOCIIC OKOHYAHUSI IITKOJTHI.

[IporpamMa mOMOKET IIKOJIBHUKY B OoJiee TTyOOKOM W3YYEHHUH HHTEPECYIomeld ero oo0iactu
€CTECTBEHHBIX HAYyK, a TaKXK€ B MPUOOPETCHUH BAKHBIX COIMAIBHBIX HABBIKOB, HEOOXOIMMBIX IS
MIPOIYKTUBHOM COIMATU3ANK U (POPMUPOBAHUS TPAKTAHCKON TTO3UIIHH

— HaBbIKa CaMOCTOSITEJIbBHOTO PEIICHHUS AKTyaJIbHBIX MCCIEIOBATENbCKUX WM MPAKTUYECKHX
3a/1a4, BKJFOYAOIIETO B ce0sl yMEHUE BUIETh U aHATM3UPOBATH TPOOJIEMBI, HYK/IAIOIIHECS B PEIIEHUH,
YMEHHUE JCTAIbHO POopadaThiBaTh U PEAIM30BBIBATH CIIOCOOBI PAOOTHI ¢ HUMH, YMEHHUE TIAHUPOBATH
COOCTBEHHYI0 pabOTy M CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE MPOABHKEHUE K JKEITAeMOMY
pe3ybTarty;

— HaBbIKa TEHEPUPOBaHUSA U O(opMmIIeHUS COOCTBEHHBIX HJEH, OOJIeUeHHs] UX B YIOOHYIO JUIS
pacnpocTtpaHeHus popmy;



— - HaBBbIKA YBAXXHUTEJIBHOI'O OTHOILEHUS K Yy>KUM B3IJIs1aM U HJiesiM, 0(pOpMIIEHHBIM B paboTax
APYTUX JIO/IEH, IPYTUX aBTOPOB — BJIAJIEIIbIIEB HHTEIIEKTYaIbHOM COOCTBEHHOCTH;

— HaBblKa paboTHI CO CIENUATIN3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMH, J1a00paTOPHBIM
000pyJ0BaHUEM, TEXHUYECKUMH YCTpOWCTBaMH, OMOIMOTEYHBIMU (DOHIAMU U MHBIMU pecypcamu, B
TOM 4YHCJE JIEKTPOHHBIMU HH(GOPMALIMOHHBIMU MHTEPHET-UCTOYHHUKAMHU, C KOTOPBIMH MOXET ObITh
CBSI3aHA ITPOEKTHO-HMCCIIEA0BATENbCKAS NEATEIbHOCTD HIKOJbHUKA.

[TporpaMmMoil mpenycMOTPEHO IOJydyeHHE IMPAKTUYECKOro OMbITa paboThl ¢ JabopaTOpHOM
1OCY10i 1 000pPYJOBAHUEM, OBJIAICHUE IPUEMAMU M CCIIEI0BATENBCKON 1EATEIbHOCTH.

BapuaHnTthl peanu3anuu nporpaMmmbl 4 GopMbl IPOBeIeHHUS 3AHATHI.

IIporpamma paccuntaHa Ha 6 4acoB.

B3aumocBsa3p ¢ nporpamMmoii BocnuraHus. IIporpamma Kypca BHEYPOYHOM JAESITEIBHOCTU
pa3paboTaHa ¢ y4eTOM PEeKOMEHAALUNN MPUMEPHON MPOrpaMMBbl BOCIIUTAHHSI, YUUTHIBAET IICUXOJIOTO-
[eIarOrMYeckue OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuil. OTO TMO3BOJSET HA IPAKTUKE
COEMHUTH 00YYAIOIyI0 U BOCIIUTATEIbHYIO JESITEIbHOCTD I1€arora, OpUEHTUPOBATh €€ HE TOJIBKO Ha
MHTEJUIEKTyallbHOE, HO U Ha HPaBCTBEHHOE, COLIMAIIbHOE pa3BUTHE peOeHKa. DTO MPOSIBIIACTCS:

— B IIPUOPUTETE JINYHOCTHBIX PE3YJIbTATOB PEAIM3ALUN IPOrpaMMbl BHEYPOUHOU AEATEIbHOCTH,
HalIeIINX CBOE€ OTPAXEHUE U KOHKPETU3aLUIO B IPUMEPHOU ITPOrpaMMe BOCIIUTAHMUS;

— B MHTEPAKTUBHBIX (OpMax 3aHATHH A7 IIKOJBHUKOB, OO0ECIEYMBAIOLIMX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C IE€JaroroM M JAPYTMMH JETbMHU JEATEIBHOCTh U BO3MOYKHOCTH
0o0pa3oBaHMsl Ha €€ OCHOBE JIETCKO-B3POCIBIX OOLIHOCTEH, KIIIOUEBOE 3HAUYEHUE KOTOPBIX IS
BOCIIMTAHMSI IOAYEPKUBAETCS IPUMEPHON IPOrPaMMON BOCIIUTaHUS

— B HUHUIMHMPOBAHUM M TOAJEP’KKE HCCIIEAOBATENILCKOM AEATENbHOCTH HIKOJIBHUKOB B (opme
OpraHu3aly TPYHIOBBIX M MHIMBUIYaJbHBIX HUCCIIEAOBAHUN (MUHH-MCCIEJOBAHUMN), BKIIOYEHHUE B
YPOK pPa3JIMYHbIX MCCIEIOBATENbCKUX 3aJaHUM M 3ajJady, 4TO JaeT BO3MOXHOCTb OOy4aroIuMCs
NpUOOpPECTH HABBIKU CAMOCTOSITEIBHOIO PELICHUsT TEOPETUYECKOM MpoOieMbl, TeHEpUPOBaHUS U
oopmieHnss COOCTBEHHBIX THIIOTE3, YBAXHUTEIHHOIO OTHOIIEHUS K Uy)XXUM HJesAM, IMyOIUYHOTO
BBICTYIUICHHS], ApTYMEHTUPOBAHMS U OTCTAaUBAHMSI CBOEH TOUKH 3PEHHUS.

Oco0enHocTu padoThbl megarora mo mporpamme. 3ajada Ienarora COCTOUT B TOM, YTOOBI
COIIPOBOKAATH MPOLIECC TPOPECCHOHATHHON OPUEHTAIINH IKOJIBHHUKA, PACKPHIBAs MOTEHITA KaXKIOTO
yepe3 BOBJICUEHHE B MHOIOOOPa3HyIO AEATeNbHOCTh, OPraHM30BaHHYIO B pa3HbIX (¢opmax. Ilpu stom
pe3yabTaToM paboThl Mejarora B MEPBYI OdYepelb SBISIETCS JIMYHOCTHOE pa3BUTHE peOEHKa.
JIMYHOCTHBIX PE3yIbTATOB MEJAror MOXKET JOCTUYb, YBJeKass peOeHKa COBMECTHONW U MHTEPECHOW UM
000OMM JEATeNbHOCThIO, YCTAHABJIMBAs BO BpeMs 3aHATHH JOOpPOXKENATeNbHYIO, MOAICPKHBAIOILYIO
atMocepy, Hachllas 3aHATUS LIEHHOCTHBIM COJIEpPKaHUEM.

B o0s3anHOCTH menarora, mMpoBOJSLIEr0 jJabopaTopHble pabOThl MO OPraHMYECKON XUMUH,
BXOJIUT:

1. TOuyHO YCTaHOBUTH LEJNb U COJIEpKaHue pabOThI, KOTOPYIO JOJKHBI BBIIOJIHUTD yYalluecs, u
IIPOBEPUTH €€ CAMOMY Ha IPAKTHUKE.

2. CocTaBUTh IUIaH ypOKa, B KOTOPOM HEOOXOJMMO yKa3aThb MECTO M IOCIEI0BaTEIbHOCTD
BBINOJIHEHUS pabOThI, MHCTPYKTaX MO TEXHUKE 0€30MacHOCTH, COiep KaHue BBOJHOM Oece/ibl, 3aJaHHe
00yyYaromuMcs JJIsl CaMOCTOSTENIbHOW paboThl, OOBSICHUTH CIEUU(UKY NPOBEACHHUS TOTO MU UHOTO
HKCHEPUMEHTa, MPOBEIECHHE IEMOHCTPAI[MOHHBIX OMBITOB (€CIM OHHU MPEAIOoJIaraloTcsi B padorte),
OIMUCAaTh PE3YJbTAaT SKCICPUMCHTA (BBIJIGJ'IGHI/IG ra3a, HISMCHCHHC IIB€Ta, BbBIIIAACHUC OCaJKa U T.}I),
OTIPEIENUTH COIEPIKaHUE 3aAKITIOUYUTEIFHON Oecelbl U TPEAIoIaraeMblid BEIBOJ.



3. Bce HeoOxomumoe sl JTaOOpAaTOPHBIX 3aHATHH XHMHYECKOe OO0OpyIOBaHWE, IOCYyAa,
PCAaKTUBLI, BCIOMOT'aTCJIIbHBIC MATCPUAJIbL (FOpeJIKI/I, BOAsAHAs 6aHSI, OTAaTUBBI, HHAXKATOPHAA GYMaI‘ a,
MIPOMBIBAJIKH, TIPOOUPKOAEPIKATETH U T. J1.) MOATOTOBUTH JI0 Hauana ypoka. K Hagaimy ypoka Ha JOCKe
JOJI’KHO 6BITB BBIBCHICHO 3aJaHUC, pPa3BCIIAHbL Ta6J'II/II_[bI, IIPUT'OTOBJICHBI BCC MATCpHAJIBI H
MHCTPYMEHTHI.

4. BHHMATEIILHO CIIEINUTh 32 BBHIMOJHEHUEM O3KCIIEPHUMEHTa, KOHTPOJMPOBATh BBITOIHCHHE
TpeOOBaHUI TEXHUKH 0€30TMaCHOCTH IMPH MPOBEICHUH Pa0OThI, CBOCBPEMEHHO PEIlaTh BO3HUKAIOIINAE
BOIIPOCHI, BO 30€KaHNE HETIPEIBUACHHBIX CUTYallUH.

JlaGopaTopHbIe ¥ TpaKTHYECKUE PadOThI OGOPMIISFOTCS B TETPAIAX IS Ja0OPaTOPHBIX padoT.
B npouiecce paboTsl HY>)KHO BHUMATEIIbHO HA0JII0IaTh 32 XOI0M OIIbITA U OIMCATh BCE €r0 0COOEHHOCTH:
OTJIMYHC XAPAKTCPUCTHUKU IUIAMCHU IIpU TOPCHHUU PA3JIMYHBIX YTJICBOAOPOAOB, BbIIIAJACHUC U
pacTBOpeHHE OCajKa, U3MEHEHHE I[BETa, TEIJIOBbIE APQPEKTH U T. 1. Pe3ynbTaThl ONbITa HAJICKHUT
3amucarhb B TETPaib, MIPUACPKUBASCH CICAYIONICH MOCIe0BATEILHOCTH:

1. Howmep naboparopHoii paboThI, €€ Ha3BaHUE, aTa BHIMOJIHCHHUS.

2. Howmep u Ha3BaHuUE OIBITA.

3. Kparkoe onucanue xoja omnbITa ¥ HaOJIIOACHUH ¢ 00s3aTeIbHBIMI OTBETAMH Ha
BOMPOCHI, HUMEIOIIMMHUCS B TEKCTE, YPAaBHCHUSMHU pEakuud ¥ BbIBOJaMH. JKenaTeabHO TaKxKe
CXCMATHUYHO IIPOCTHIM KapaHJalllOM HapHuCOBATb HpI/I60p, Ha KOTOPOM IIPOBOAHJIN SKCIICPUMCHT.

4. IluceMeHHBIE OTBETHI Ha KOHTPOJIBHBIC BONPOCHI, MNPHUBCIACHHLIC B Ka)I(IIOfI
paborte.

VYyamuecss BBITOTHSIOT paboOTy CaMOCTOSTENBHO MOJ MPUCMOTPOM MpernojaBaress, 0o
YUUTEIb CaM JICMOHCTPHUPYET IMOKA3aTEIbHbIC YIKCIICPUMEHTBI YUCHUKAM.

3a 15 MHH 10 OKOHYaHUs paOOTHI YUaIUiiCsS MPUBOIAMT B TIOPSIOK pabovee MeCTo:

— MOET NMPOOMPKU U ONMPOKUHYB UX, CTABUT HA INTATUB BBEPX JHOM WJIH JJICKTPHUECKYIO
CYIIWJIKY, €CJIH TaKOBasi UMEETCsI B TabopaTopuu;

— IPOTHUPAET CTON,

— IIPOMBIBAET TPSAIKY, KOTOPOH BBITUPAIIXA CTOJI,

— caet paboyee MECTO MPENoIaBaTeo;

—MOCT PYKH C MBIJIIOM.

Onenka 3a jJabopaTopHyIO0 pabOTy BBICTABIISIETCS HE TOJBKO 3a MPOBEICHHYIO W MPaBUILHO
odopmiieHHYI0 paboTy (00s13aTENBHO MOMUMO MaTepHalIOB, 000PYI0BaHUS, PEAKTUBOB, X0/1a pabOTHI,
HaOII0/IeHNs, TOJKEH OBITh CJeNlaH BBIBOJI, YPABHEHUSI PEAKIIUU 3aMHCAHbI KaK B MOJIEKYJIAPHOM, TaK U
B MOHHOH (MOMHOM M KpaTkoi) gopmax, Ha3BaHBI BCE BEIIECTBA, OMHUCAHBI Bce BUANMBIC d(PPEKTHI
peaxiumn), HO M 3a aKKypaTHOCTb U PAllMOHAIBHOCTH JIEHCTBUI BO BpeMsl BBITIOJTHEHHS paOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM NEATEJbHOCTH

1. JJabopaTopnas padora «YriieBogopoasl» (2 yaca).

B nannoii pabote npeanaraercs CpaBHUTh XUMHUECKUE CBOMCTBANIPEACIBHBIX U HETIPEIEIbHBIX
yraeBofopoaoB. Kpome Toro, ydammecs 3HaKOMATCS C JIaOOPaTOPHBIMU CIIOCOOAMU TOJTYYEHHUs
STWJIEHA U aleTuieHa. Bce ombpIThl NPOBOAMT NPENoAaBaTeiib, OTBETCTBEHHBINH 3a MpPOBEACHHE
nabopaTopHON pabOTHI.

PeakTuBbI: reKcaH, 3TUJICEpHask KUCIO0Ta, STUJIOBBII CIIUPT, aMMUAYHbBIN PACTBOP XJIOPUAA MEAH
(), xapbua kanbuus, 6pomMHas Bojaa (HackieHHas), 2%-Hblii pacTBOP IIEpMaHraHaTa Kajus, pacTBOP
XJIOpU/JIa HATpUs (HACBHIILIEHHBIH).

Ob6opynoBanue: paboure MpoOUPKH, ITATUBBI ISl TPOOHPOK, MpoOupku Biopma ¢ npodkamu,
Kkurenku (Kycodku ouroro dapdopa, memssl U T.1.), TA300TBOJHBIC TPYOKH, IITATUBBI, CIUPTOBKH,
CIIMYKH.

Omnpit 1. OTHOIIEHUE alIKaHOB K OPOMHOI BOJIe U TIEPMAaHraHATy Kajusl.

Omnpit 2. [TonydyeHue sTUICHA U U3yYEHHE €T0 BaKHEHIIINX CBOMCTB.

Omnpit 3. [TonydeHue aneTuiieHa U U3y4YeHUe ero BaKHEHIIINX CBOMCTB.

2. JTabopatopHas paborta «Kuciopoacoaepxkamme coequHeHus» (2 gaca).

B  panHoii  paGore  mpemaraeTcsi  MCCIEAOBAaTh  CBOMCTBA  OCHOBHBIX  KJIACCOB
KHCJIOPOJICO/IEPKALLUX OPraHNYECKHUX BEIIECTB. BONBIIMHCTBO U3 MPEACTABIEHHBIX OIBITOB SIBISIOTCS
Ka4yeCTBEHHBIMHU PEAKIUSIMH Ha TAHHBIN KJIACC COSTUHEHHM.

PeakTuBsbl: 3TaHON, TIUIEepHH, GeHon (dmyibcust), 10%-Hblil pacTBOp (opMasinHa, IIIHOKO3a,
alleToOH, BOJAa, OpoMHas Boja (HacblllleHHast), 2%-Hbli pacTBOp NEpMaHraHaTa Kalus, aMMHAYHBIN
pactBop okcuaa cepedpa (1), xmopun xenesa (I11), koHI. cepHas KUCIIOTa, a30THAsT KUCIIOTA, HATPUHA
MeTtayuinueckuii, cynbdar meau (1), MeqHas crupaib, KOHIL. pacTBOP TMAPOKCHA HATPUSL.

Ob6opynoBanue: MpoOdUpKU paboune, ITATUBBI A7 MPOOUPOK, CIIUPTOBKA, XUMHUECKUI cTakaH
(= 50 mn), BoasiHast OaHs, TIIATENBHO BBIMBITBIE TPOOMPKH (110 OAHON Ha pabodyee MecCTo).

OmnpiT 1. Oxucnenne sranona KMnOg.

OmnpiT 2. (demoncTpannonHblit onbIT) Okucienue stanona CuO.

Omneit 3. B3aumoseiictue riurepuna ¢ Cu(OH)z.

OmnsiT 4. (leMoHCTpannoHHbIH onbIT) KucnoTHble cBoiicTBa eHona.

OmnsIT 5. (leMoHCTpalMoOHHBIH onbIT) bpomupoBanue peHona.

Omsit 6. (JIemoHcTpatronHsli onbiT) Peaknust ¢penona ¢ FeCls.

OmnsIT 7. (leMOHCTpaLMOHHBIN onbIT) «Peakiius cepeOpsiHOTo 3epKajay.

Omeit 8. Okucienue rioko3sl Cu(OH)».

Omeit 9. OtHomeHue arnerona k Cu(OH)».

OmneiT 10. OkHcneHne aneToHa NEPMAHTaHaTOM Kalvsl B KUCJIOW Cpeie.

3. JTaboparopHas pabota «Pacrno3HaBaHne HEM3BECTHBIX BELIECTB» (2 yaca).

B nanHo#it pabore mpeanaraercs OMNPEAETUTb COAEPKUMOE KaXI0M M3 MpeAcTaBICHHBIX
npobupok. J[ns pemieHuss NpeUIoKEHHON IMpernojaBaTeNieM HKCIEPUMEHTANIbHOM 3a7add HYXKHO
no100paTe He0OX0IUMOe 000PYAOBaHNE U XUMUYECKHE peakTUBBL. COCTaBUTH IJIaH PEeIIeHHs KaXKa0H
3amaun. OTBETHI NOATBEPINTh YpaBHEHUAMHU peakiuil. [Ipy pemenun 3agaud MOKHO MCIOJIB30BaTh
XapakTepHbIe peaklMM Ha OpraHWYecKue BeIleCTBa, MpUBEJACHHbIE B Tabmuie. J[aHbl Tpu BapuaHTa
JKCIIEPUMEHTAIIBHBIX 3a/1a4.

Bapuant 1: B natu npoHymepoBaHHBIX NpPOOMpPKAaX HAXONATCSA CIEIYIOIIME PacTBOPBI:



STUJIOBBIN CUPT, (pOpManMH, yKCyCHas KHCIOTa, TJIMLEPUH M IMoko3a. Ilpemioxure meronuky
OTpeJIeTICHUSI COJAEPKUMOT0, KaKI0M MPOOUPKH, UCIIONIB3Ys TOIBKO OJUH (KaKoi?) TOTOJHUTEIbHBIM
pEaKTuB.

Bapuant 2: B maTH mpOHYMEpPOBAHHBIX MNPOOMPKAX HAXOAATCSA CIEAYIOIIUNA PacTBOPHI:
TIIUIEPUH, TIII0K03a, KpaxMal, (heHo, yKCycHas kuciaoTta. Onpeaenure XAMHYECKUM ITyTeM KaxJ10€ U3
IIPEII0KEHHBIX BEILECTB.

Bapuant 3: B BOCBMHM NIpOHYMEpPOBAHHBIX MPOOMPKAX HAXOIATCA CIEAYHOIIUE PACTBOPHI:
IJIMLEPUH, IJII0KO3a, Kpaxmall, ()eHOJ, YKCyCHas KHCJIOTa, STWJIOBBIM CIMPT, aleTOH, (OpMajMH.
Omnpenennure XUMHUYECKAM IIyTEM KaXKI0€ U3 IIPEIUI0KCHHBIX BEILIECTB.

PeakTuBBI: ATUIIOBBIN CIUPT, (hOpMAIINH, AL[ETOH, TIUIEPUH, TIFOK03a, KpaXMaJlbHBIN KIeHCTep,
(beHon (3MynbCHs), YKCyCHasi KHCIIOTa, KOHIIGHTPUPOBAaHHAs CepHasi KUCIO0Ta, PacTBOP MEepMaHTaHaTa
kanus, cynbdar memu (l), KOHIEHTPUPOBAHHBII pacTBOp ruapokcuaa Harpus, xiaopun xeineza(lll),
THJIPOKapOOHAT HATPUS, PACTBOP MOJa B HOAUE KaJHsI.

O6opynoBanue: paboyrie NPOOUPKH, IITATUBBI JI TPOOUPOK, BOASIHAS OaHs.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHU S KYPCA BHEYPOUHOM JEATEJIBHOCTH

Pa3BuTHe npakTUuYECKOl NEATEIBLHOCTH W OIbITa IPOBEICHUS HUCCIECJOBAaHMM, B TOM 4YHCIIE
SKCIIEPUMEHTAJIbHBIX BXOJUT BO BCE TIPYIIbl pE3yibTaToB, OO03HAYEHHBIX B TPEOOBaHUAX K
pesysbTataM Bo Beex Bepcusax @I'OC OO0

JIN4YHOCTHBIE Pe3yJIbTAThI:

B cgepe epadxcoanckoeo 6ocnumamnus: TOTOBHOCTh K KOHCTPYKTHUBHOM COBMECTHOM
NEATEIbHOCTH IPU BBINOJIHEHUU HCCIEAOBAaHUM U IPOEKTOB, CTPEMIICHHE K B3aUMONOHMMAaHUIO U
B3alMOITOMOLIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K XUMHH KaK K BaKHOM COCTaBIISIONIECH
KYJBTYpBI, TOPAOCTh 32 BKJIAJ POCCHUMCKUX U COBETCKMX YUYEHBIX B Pa3BUTHE MUPOBOU XUMHUYECKOU
HayKH.

B cgpepe dyxoeno-npascmeennoz2o éocnumanus: TOTOBHOCTb OIICHUBATH IOBEJICHUE U TOCTYIIKU
C TO3UMLMU HPABCTBEHHBIX HOPM M HOPM OHKOJOTMYECKOH KyJIbTYphl; IMOHUMAHHE 3HAYUMOCTH
HPaBCTBEHHOI'O0 aCIEKTa JEATEIbHOCTH YEJIIOBEKAa B XUMHUYECKOW MPOMBIIIJIEHHOCTH, MEJIULIMHE,
Oonodu3nke 1 OMOXUMUMU.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHUE pPOIH XUMHUU B (HDOPMUPOBAHHU
ACTETUYECKON KyJIbTYpbl JIMYHOCTH, BOCHPUITHE KPACOThl XMMUYECKUX OOBEKTOB B OKpY KArOIIEM
MHUDE.

B cghepe ghuzuueckoco eocnumanus, popmuposanus Kyismypsl 300p08bs U IMOYUOHATLHOZO
O1a20n01yyuUs: OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO M YCTAaHOBKA Ha 3JJ0POBBIN 00pa3 >KU3HU
(cobmroeHne MpaBUIl TEXHUKH 0E30MACHOCTH MPH paboTe ¢ XMMHUYECKUMH BEIICCTBAMH, M3YyYCHHE
CTPOCHHS ¥ CBOMCTB COEAMHEHUHN, BXOSIINX B COCTAaB MPOAYKTOB MUTAHMSI); OCO3HAHUE TIOCTIEICTBUN
BO3JCUCTBUS PA3IMUYHBIX XMMHUYECKMX BEIIECTB (AJIKOToJisl, HAPKOTHKOB, HUKOTHHA) Ha OPraHU3M
YeJIOBEeKa, HEMPUATHE BPEIHBIX MPHUBBIYEK M MHBIX (OpM Bpena Uil GU3NYECKOTO U MCUXHYECKOTO
3/I0pOBbSI; OCO3HAHUE TECHOW B3aUMOCBSI3M OPraHUYECKOW XUMHUU C OHOJIOTHEH, B TOM 4YHCIIE
¢u3noNoruen u rucToIoruel yenoBeka, MIOHUMaHUE XUMHU3Ma MPOLIECCOB, CBA3AHHBIX ¢ MEIUIIMHCKON
XUMHEH M Menanpenapatam, cGOpMHUPOBAHHOCTb HaBbIKa pediekcuu, ymnpaBieHHE COOCTBEHHBIM
SMOILIMOHAIBHBIM COCTOSIHUEM, aHAJINU3 JIEATEIbHOCTH U TIOHUMaHUE CBOET0 MECTa B KHU3HHU.

B cghepe mpyoosozo eocnumanus: akTUBHOE ydyacTHE B PELICHMM MPAKTUYECKUX 3ajad (B
paMKax CeMbH, IIKOJbI, Tropoja, Kpas) XUMHUYECKOW, OHOXMMHUYECKOH U 3IKOJIOTHYECKOM
HaNpaBICHHOCTH, MHTEpPEeC K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuid, CBS3aHHBIX C XUMHEH,
XMMHYECKON TEXHOJIOTHEN, TPOU3BOJICTBOM IPAKTUYECKH BAXKHBIX XMMHUECKUX BEIIECTB, MEIULINHON
1 OMOJIOTHEH.

B cgepe sxonoeuueckozo 6ocnumanus: OpueHTalns Ha IPUMEHEHNE XUMUYECKUX 3HAHUM mpu
pEIIeHNH 3a/1a4 B 00JIaCTH OKPY’KaIoLIEel Cpe/ibl, siIepHON SJHEPTETUKHU, TEPEePadOTKH OBITOBBIX OTXO0JI0B
KHU3HEIESITEIbHOCTH YeJIOBEKa, OCO3HAHHE HKOJIOTMYECKUX MPOOJIeM U MyTel UX pelIeHHs]; TOTOBHOCTh
K Y4aCTHIO B IPAKTUYECKOMN AEATEIbHOCTH IKOJIOTUYECKON HAITPaBIEHHOCTH.

B cghepe nonumanua yeHnocmu HayuHo2o NO3HAHUA. OPUCHTAIUS HAa COBPEMEHHYIO CHCTEMY
HAYYHBIX TPEACTaBIEHUI B 00JacCTH XUMHMH, MOHHMAaHHE XMMHUYECKUX IPOLIECCOB IPOU3BOICTBA
MaTepHalioB, MPOILECCOB, MPOUCXOAIMX B OMOJOTHYECKUX OOBEKTaX, 00 OCHOBHBIX XHMHUYECKUX
3aKOHOMEPHOCTSIX, POJIM MEAUIMHCKUX HCCIIEIOBaHHM; MOHUMaHUE POJM XUMHUU B (POPMHUPOBAHUH
HAay4YHOTO MHUPOBO33pEHHS; CTUMYJIMPOBAHHWE HHTEpeca K XHMMUYECKOW HayKe, pa3BUTHE HAy4yHOU
TM0003HATENIbHOCTH, HABBIKOB MCCIIEI0BATEIbCKON JIESTEIbHOCTH.

B cipepe aoanmayuu k uzmenaowumcs yciosuam coyuansbHol u npupooHotl cpeosl. afieKBaTHas



OIICHKA M3MEHSIONINXCS YCIIOBUM; PUHATHE PEIICHUS (MHANBUIYATBHOE, B TPYIIE) B U3MEHSFOITUXCSI
YCIIOBUSIX HA OCHOBAHUU aHAIIN3a MMOTYYCHHON MHPOPMAIINH; INTAHUPOBAHUE CBOUX JICHCTBUM.
MeTtanpeameTHblie pe3yJbTAThI:
B cghepe osnadenus ynusepcanbhvimu yueOHbiMU NO3HABAMETbHBIMU OCUCMBUIMU
ba3oBhie JormuecKue JICHCTBHUS:

® OBJAJICHUE A3BIKOM XMMHHU, XUMHUUECKOW TEPMUHOIOTUU U TOHSITUHHBIM alIapaToM;

e yMEHHE CO3/1aBaTh, IPUMEHATH M MPEOOPA30BBIBATH 3HAKH M CUMBOJIBI, MOJEIH U CXEMBI IS
peleHus yueOHbIX U MO3HABaTEIbHBIX 33/1a4,

® OCBOCHHE HABBIKOB IPOBEJCHUS IKCIIEPUMEHTA U pabOThI ¢ 6a30BbIM 000pyIOBaHUEM;

e OIpeaesieHe CBOMCTB 00bEKTa UcCIe10BaHUs ((PU3NUECKUX U XUMHUUYECKUX ), KiIacCu(UKALIH
00BEKTOB, peakI1ii, IPOLECCOB, OCHOBAHUS AJIs1 000OIEHHS U CPAaBHEHMUS,

e BBINOJHEHHUE PA3JIMYHBIX XUMHUYECKUX 3aJaHU IOMOraeT NpuoOpeTaTh eCTECTBEHHOHAYUYHYIO
IPaMOTHOCTb, @ MMEHHO pa3BUBA€T YMEHMsSI HCCIIEIOBATENbCKOM, MPAKTUYECKOW JEeSTEIIbHOCTH;
pUOOPETEHUE OTBITA PEIICHHSI TPOOIEMHBIX, HECTAaHAAPTHBIX, TBOPYECKHX 3a/1a4;

® OCBOCHHE METOJIOB aHalIM3a, MOAOOp KpUTEPUEB M METOJa aHajiu3a Ul pa3iIMyHbIX 3a7ad U
HeJIei;

e Cc Y4yéTOM IMpEeNJOKEHHOW 3a/Jayd BBISBJIATH 3aKOHOMEPHOCTH M INPOTUBOPEYHs B
paccMaTpuBaeMbIX (GakKTax W HAOMIOACHUAX; MpeAaraTb KPUTEPUU IS BBISBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYMIL;

e BBUBIATH AePUUINTHl MHOOPMAIMH, JaHHBIX, HEOOXOMUMBIX IS PEIICHHS MOCTaBICHHOU
3ajauuy;

®  BBIABIATH IPHYUHHO-CIICICTBEHHBIE CBSA3H TP N3YUYEHUH XUMHUYECKIX PEAKIUI U MPOIIECCOB B
OpPraHUYeCKOM XUMMHU; B3aUMOCBSI3b MEXAYy CTPOEHHEM BeLIecTBa U €ro (hU3MKO-XMUMUYECKUMHU
CBOWCTBaMH, JI€JIaTh BBIBOJBI C HCIOJIB30BAaHMEM JEIyKTHBHBIX M HHIYKTHBHBIX YMO3AKIIIOYCHHH,
YMO3aKJIOYEHHH 110 aHaJIOTUH, (POPMYIUPOBATh TUIIOTE3bI O B3aUMOCBS3AX;

® CaMOCTOSITENIbHO BbIOMpaTh CHoco0 pemeHus y4eOHOM XMMHMUYecKOl 3ajaud (CpaBHHMBATh
HECKOJIbKO BapUaHTOB pELIeHMs, BbIOMpaTh Hamboyiee MOAXOAALIMM C Y4€TOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUER).

bazoBble Hccae10BaTenbCKUE JEUCTBUS:

® HCIOJIE30BaTh BOMPOCH! KaK HCCIICIOBATEIILCKIIT HHCTPYMEHT TIO3HAHHSI,

e (opMynHpoOBaTh BOIPOCHI, (UKCUPYIOIIME pa3pblB MEXAYy pealbHbIM M JKeJIaTeIbHBIM
COCTOSIHHEM CUTYaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO yCTAHABIUBATH UICKOMOE U JIaHHOE;

e (opMupoBaTh TUNoOTE3y 00 HMCTUHHOCTU COOCTBEHHBIX CYXACHUU, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE,

® TIPOBOAMTH [0 CAMOCTOATEIHLHO COCTABIEHHOMY IUIaHY HAOIIOIeHIE, HECTIOKHBI XUMUIECKHMA
IKCTIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHNE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH OMOIOTHYECKOTr0 00bEeKTa
(mpouecca) u3ydeHus,

® TIPUYMHHO-CJIEICTBEHHBIX CBS3EH U 3aBUCUMOCTEH MPOTEKAHMI XUMUIECKOU PEaKIInH;

e OIICHMBAaThb Ha TMPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMALMIO, TIOJYYEHHYIO B XOJ€
HAOJTIOICHUS ¥ SKCTICPUMEHTA,

® CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI IO PE3ysbTaTaM IPOBEIEHHOTO
HaOII0IeHUs1, DKCIIEPUMEHTA, BIIaJIeTh HHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTH MOTYUYSHHBIX BHIBOJIOB
H 0000IIEeHNH;



® [IPOTHO3UPOBATh BO3MOXKHOE JajbHEWIEe pa3BUTHE XUMHUYECKHX B3aUMOJCUCTBUA U UX
MOCJICACTBHS B @HAJIOTMYHBIX WMJIM CXOAHBIX CUTYyallMsiX, a TAaKXKE BBIIBUraTh MPEIIOJIOKEHUs 00 HX
MOBE/ICHUU B HOBBIX YCJIOBHSX, OCHOBBIBASICh Ha MOJyUYEHHBIX PaHee 3HAHUSX.

Pa6ota ¢ nuadopmanmeii:

® T[PUMEHATH pPAa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpOChl NPU TOUCKE HHPOPMALUU O
XUMHYECKOM OOBEKTE WM JAaHHBIX U3 MCTOYHHUKOB C YYETOM MPEINIOKEHHON y4eOHOW XMMHYECKOM
3aJlauu;

¢ BBHIOMpATh, AHATU3UPOBATH, CHCTEMATU3UPOBATH U UHTEPIPETHPOBATH HH(POPMALIUIO Pa3TMYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

® HAXOAWTh CXOAHbBIC apTyMEHTHI (IIOATBEPKIAIONINE M ONPOBEPraroliue OAHY U Ty Ke UCHO,
BEPCHIO) B PA3JIMYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

® CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy mMpeAcTaBieHUs UHPOPMALUU U
WLTIOCTPUPOBATh peIlacMble 33/1a4l HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOH rpadukoil u ux
KOMOHHALMSIMU,

® OIICHUBATh HAAE&KHOCTh HHGMOPMALMUA 1O KPUTEPUAM, MPEATOKEHHBIM YUYHUTEIEM WIH
cOpMYITHPOBaHHBIM CAMOCTOSITENHLHO;

® 3aIIOMUHATh U CHCTEMATU3UPOBATh HH()OPMAIIHIO.

B cghepe osnaodenus ynusepcanibhvimu yueOHbIMU KOMMYHUKAmMusHulMu Oeticmsusimu OOnIeHne:

e BOCHPHUHUMATh U (HOPMYIUPOBATH CYXKACHUS, BBIPAKATh SMOIMU B IPOIECCE BBHITOTHEHHUS
J1a00paTOPHBIX padoT;

e BbIpaXxaTb ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

® pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHUS, MOHMMATh 3HAYEHHE COI[MAIBHBIX 3HAKOB,
3HaThb M pACHO3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallud U CMSATrYaTh KOH(MIUKTHI, BECTU
NIEPEroBOPHI;

® TIOHMMATh HaMEPEeHUs JPYTHX, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECeIHHKY U B
KOPPEKTHOH (popme popMyIHUpOBATH CBOM BO3PAKECHHUS;

® KOppPEeKTHO (OpMYyITUPOBaTH CBOM BOIMPOCHI W OTBEYaTh Ha IMOCTABIEHHBIE JIPYTHMH
y4aCTHUKaMH 00Yy4aroIero mporecca;

e B XO0/I¢ JMajora W/WIW JUCKYCCHH 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBI U
BBICKAa3bIBaTh WJCH, HAIlEJICHHBIE Ha peIIeHHe XWMHUYECKOH 3aJaud W TOJJIEp)KaHHe
01aroXKeIaTelIbHOCTH OOIICHHS

® CONOCTABIIATH CBOW CYXJICHHUS C CYKICHUSMHU JPYTHX yYaCTHHUKOB JWAOTa, OOHAPYKHBAThH
pa3I4us ¥ CXOACTBO MO3UIUM;

e yOIMYHO MPEACTABIATH PE3YJIbTAThl BBIMOJHEHHOIO XHMHUYECKOTO SKCIepuMeHTa (OTbITa,
UCCIIEIOBaHMSI, IPOCKTA);

® CaMOCTOSITETTHHO BBHIOMpATh (GopMaT BBICTYIUICHHS C YYETOM 3aqad MpPE3CHTAllMd U
0cOOEHHOCTEeH ayIUTOPHUH U B COOTBETCTBUU C HMM COCTAaBJIATh YCTHbIE U HMHCbMEHHBIE TEKCTHI C
MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas J1eATeNIbHOCTD (COTPYTHUYECTBO):

® [IOHMMAaTh W HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW W WHIUBUAYaIbHONH pabOTHl HpH
pEUICHUN KOHKPETHOW XWMHYECKOH MpoOjIeMbl, OOOCHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUS
IPYNIOBBIX (hOpM B3aMMOJICHCTBHSI IIPU PEIICHUHU TTOCTABICHHOH yueOHOM 3a/1a4u;

® [IpUHUMATb MLCJIb COBMECTHOH ACATCIIBHOCTH, KOJUICKTUBHO CTpPOUTH HeﬁCTBHﬂ no eé
JTOCTHKEHUIO: PAacIpeAeNsaTh POJH, JOTOBApUBATHCSA, OOCYKAaTh MPOIECC U Pe3ybTaT COBMECTHOU
paboThI;



e yMeTb 0000111aTh MHEHUSI HECKOJBKUX JIFOICH, TPOSBISATH TOTOBHOCTh PYKOBOJUTD, BHIIOTHSTh
MIOPYYEHUS, TOAUNHATHCS;

® [UIAHUPOBATh OPTraHU3ALMI0O COBMECTHOW pabOThl, OMpENeNATh CBOIO poiib (C  Yy4€ToM
MPEINOYTeHU U BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJACHMCTBHSI), pacHpelessiTh 3a/la4l MEXIy
YJieHaMd KOMaH/Ibl, Y4acTBOBaTh B TIPyMHMOBbIX (opMax padoThl (00CykJIeHus, 0OMEH MHEHHIMH,
MO3TOBBIE LITYPMBI U UHBIE);

® BBHIOJHATH CBOK YacTh pPalOTHI, JOCTHraTh KayeCTBEHHOI'O pe3ylibTaTa II0 CBOEMY
HaIlpaBJIECHUIO U KOOPAUHUPOBATH CBOU JIEUCTBHS C IPYTMMHU YICHAMHU KOMaH/IbI;

e OIICHMBATh KAayeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CaMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMU B3aWMOJICUCTBUS; CPABHUBATH PE3YJbTATHI C UCXOTHOU 3aaueii u
BKJIaJ] K&XJOT0 4JeHAa KOMAaH[bl B JIOCTH)KEHUE PE3YJbTAaTOB, Pa3leiiiTh cepy OTBETCTBEHHOCTH U
MPOSIBIATH TOTOBHOCTH K MPEAOCTABICHUIO OTUETA TIEPE]] TPYIIION;

® OBJIAJICTh CHUCTEMOW YHHBEpPCATbHBIX KOMMYHHKATUBHBIX JEUCTBUH, KOTOpas oOecrednBaeT
c(hOPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB M SMOIIMOHATIHFHOTO HHTEIIEKTA IIKOJILHUKOB.

B cghepe osnadenus ynusepcanorvimu yuebHuiMU pe2yiamugHbimu deticmsausmu: CaMoOpraHu3alus:

®  BBIABIATH NPOOJIEMBI s PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLUSIX, UCIOIb3Ys 3HAHUS B
00J1aCTH XUMHUH,

® OpHUEHTUPOBATHCA B PA3JIMYHBIX MMOAXOJAX MPUHATUS PelIeHUH (MHAMBUIYalIbHOE, MPUHATHE
pellieHus B IpynIe, NPUHITHE PELIEHUI TpYyNIo);

® CaMOCTOSITENIbHO COCTaBJISATh AJTOPUTM PELICHUs 3aJaud (MJIU €ro 4acTh), BBIOMpATh Crocod
pelieHns ydyeOHOW XMMMYECKOM 3ajauyd ¢ yduy€TOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MpeJlaraéMble BApUaHThl PEILICHU;

® COCTaBJIATH ILJIaH AEHCTBUM (IJIaH peayu3aluyd HAMEYEHHOIO aJlfOPUTMAa PELICHUs 3a/1a4i WK
BBITIOJTHEHUSI 3KCIIEPUMEHTA), KOPPEKTUPOBATh MPETIOKEHHBIA aITOPUTM C YUETOM MOTYUEHHS] HOBBIX
3HaHU# 00 UCCIETYEMOM XUMUYECKOM 00BEKTE;

e jenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILLICHUE.

CamokoHTpoJIb (peduiekcus):

® BIAJETh CIOCOOAMM CAMOKOHTPOJISL, CAMOMOTHBALIMU U pEQIIEKCUH;

e 1aBaTh aJCKBAaTHYIO OLICHKY CUTYyallMH U MPEJIararh IjiaH €€ U3MECHECHMS;

® YYUTBIBATb KOHTEKCT WU IPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PELICHUHU
y4eOHOM XMMUYECKON 3aJ]aui, a1allTHPOBATh PEIIEHUE K MEHSIOLUIUMCS 00CTOSATENbCTBAM;

e OOBACHATH NPUUYMHBI TOCTUKEHUS (HEJOCTUKEHMSI) PE3YIbTaTOB ACSITEIbHOCTH, 1aBATh OLIEHKY
MPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OLIEALICH CUTYalNH;

® BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBHE PE3YJIbTaTa LEIHU U YCIOBHIM.

OMOIMOHAIbHBIA UHTEIIEKT:

® pasIMyaTh, HA3bIBATh U YIPABJIATH COOCTBEHHBIMU AMOLUSAMH U SMOLMSIMU APYTHUX;

® BBIABIATH U QHAJTM3UPOBATH IPUUMHBI SMOLIUH;

® CTaBUTh ce0s HA MECTO JIPYroro 4eiaoBeKa, MOHUMAaTh MOTHBBI U HAMEPEHUS APYToro;
® PEryJIMpoBaTh CIIOCOO BBIPAKEHUS IMOIIHIA.

e [puHATHE Ce0s U IPYTHUX;

® OCO3HAHHO OTHOCHUTBHCA K JPYrOMY YEJIOBEKY, €r0 MHEHHUIO;

e [IpHU3HABaTh CBOE MPABO Ha OLIMOKY U TaKOe K€ MpaBo JAPYyroro;



® OTKPBITOCTb ceO€ U APYTUM;

® 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJAJETh CHUCTEMOHl YHHBEpPCAJIBbHBIX YYE€OHBIX PETYJISATHBHBIX JCHCTBHH, KOTOpas
obecrieunBaeT (pOopMHUPOBAHNE CMBICIOBBIX YCTAaHOBOK JTMYHOCTH (BHYTPEHHSS MO3UIHS JINYHOCTH), U
KU3HEHHBIX HaBBIKOB JIUYHOCTH (yIPaBIEHUS COOON, CAMOAUCLMILIMHBL, YCTONYUBOIO IOBEIECHNUS).

IIpenmeTHble pe3yJbTaTbl OCBOCHUSI IPOTrPaMMBbl

— (dopMupoBaHHE TEPBOHAYATIBHBIX CHCTEMATU3MPOBAHHBIX MPEICTABICHUNA 00 OpraHWYECKHX
BELIECTBAX, UX MIPEBPALICHUAX U IPAKTUUECKOM IIPUMEHEHUHY;

— 3HaHME XMMHUYECKUX CUMBOJIOB, OBJIAJICHUE TEPMHUHOJIOIMUECKUM XHMHUYECKHM annapaTrom
(BaJICHTHOCTB, CTETIEHb OKUCIICHHSI) U YMEHHE OTIEPHPOBATH MU IIPU HAITMCAHUH CTPYKTYPHBIX (hOPMYIT
XMMHUYECKUX BEIIECTB U PEAKIINIA;

— 3HaHHUE KJIACCOB OPTaHWYECKHX BEILECTB, UX OCHOBHBIX (PM3UUYECKUX M XMMUYECKHX CBOHCTB,
KaueCTBEHHBIX pPEaKUUi U OMAaCHOCTHU Ui OMOJIOTUYECKHX O0BEKTOB;

— NpuoOpeTEeHHE OIbITA UCIOIb30BAaHUS PA3IUYHbBIX METO0B U3YUEHHUS BEIIECTB: HA0JII0ICHUS 32
WX TPEeBpALICHUSIMH MPH MPOBEICHUU HECIOXKHBIX XMMHYECKHX SKCIIEPUMEHTOB C HCIIOJIb30BAHUEM
nmabopaTopHOro o0opyA0BaHus U MPUOOPOB,;

— 3HaHHE OCHOBHBIX MPOLIECCOB XUMUYECKON TEXHOJIOTUHU U MPOU3BOACTBA MaTEPUAITIOB, OUUCTKU
W aHaju3a MOJIyYeHHOTO MPOAYKTa, a TAaKKe HCIONb30BAaHUE JOCTHKEHHH XMMHU B COBPEMEHHOM
KU3HU YETIOBEKa;

— OCO3HaHHE OOBEKTHBHOW 3HAUMMOCTH OCHOB XMMHYECKOW HayKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, XUMUYECKUX MPEBPALICHUI HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBIICHUH )KUBOM U HEXKUBOU MPUPO/IBI; YTITyOJIeHNE PEACTaBIECHUI 0 MaTepUaTLHOM EIMHCTBE
MUDA;

— (QopmHupoBaHUE YMEHHMH YCTaHABJIUBATh CBSI3U MEXIY PEaIbHO HAOJI0JaeMbIMU XUMUYECKUMU
SABJICHUSIMA U MPOLECCaMH, MPOUCXOSAIIMMH B MHKPOMHpE, OOBACHATh NPUUYMHBI MHOT0O00pasus
BELIECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb TPUMEHEHH S BEILIECTB
OT UX CBOMCTB;

— OBJAJICHUE OCHOBAMU XHMHUYECKOM TIPAaMOTHOCTH: CIOCOOHOCTBIO aHAIU3UpOBaThb U
OOBEKTHBHO OILIEHUBAaTh >KU3HEHHBbIE CUTYallMH, CBS3aHHbIE C XHWMHEH, HaBbIKaMH O€30IacHOTO
oOpallleHus1 ¢ BEIIECTBAaMH, HMCIIOJIb3YEMbIMH B MOBCEAHEBHOM >KHM3HU; YMEHHEM aHAJIU3UPOBaTh U
IJTAHUPOBATh SKOJIOTUYECKU OE30MacHOE TMOBEIEHUE B LEISIX COXPAHEHHs 30POBBS U OKpYyKarolien
Cpelbl;

— (QopmupoBaHuE MpPEACTaBICHUM O 3HAYEHMM XMMHUYECKOM HAyKH B PEIIEHUH COBPEMEHHBIX
HKOJIOTMUECKUX MTPOOIJIEM, B TOM YHCIIE B IPEIOTBPALIEHUH TEXHOT€HHBIX M IKOJIOTHYECKUX KaTacTpod;
MMOHUMAaHHUS, YTO MPUMEHEHNE COBPEMEHHBIX TEXHOJIOTUH XMMHHU IMO3BOJISIET YCHEIIHO pellaTh Takue
31000AHEBHBIE MPOOJIEMBbI, KaK OXpaHa OKpy)Karolled cpeabl, COXpaHEHHE 3J0pOBbS YEIOBEKa,
KOHTPOJIb U BOCCTAHOBJICHHE SKOCUCTEM;

— (QopmupoBaHue yMEHHUIl pemaTh Y4yeOHbIE 3a/Jadll XHUMHYECKOTO COJEp>KaHUs, BbBISBISATH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSA3HM, MPOBOAUTH KAYECTBEHHbIE M KOJIMYECTBEHHBIE pPACUEThl, JEJIaTh
BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3yJIbTaTOB;

— (QopmupoBaHUE YMEHHUS HHTETPUPOBATH XUMHUECKHUE 3HAHUSI CO 3HAHUSIMU U3 APYTUX YUEOHBIX
npenMeToB ((pusuku, 6uonoruu, reorpaduu, MaTeMaTUKH, OOIIECTBO3HAHUS U T. 11.);

— (QopmupoBaHuE yMEHHMS IUTAHUPOBATh Y4eOHOE UCCIIEJOBAaHHUE WIIH MPOEKTHYIO paboTy € y4ETOM
MOCTaBJIEHHON L1enu: (popMyInpoBaTh Npo0IeMy, THIIOTE3Y U CTaBUTh 331a4H UCCIIEI0BaHNUs, BRIOUPATh



a/JIeKBaTHO TIOCTaBJICHHOW 1€MW METOMAbI, JeNiaTh BBIBOABI IO pe3yibTaTaM HCCIEAOBAaHUS WU
MIPOEKTHOM e TEIBbHOCTH;

—  (dopmupoBaHue UHTEpEca K YrIIyOJICHUIO XUMHYECKUX 3HAHHUH (TpeAnpoIbHAs TTOrOTOBKA
U npodeccuoHaNbHasi OpUEHTAlMs) M BBHIOOPY XMMHUU KakK NpO(UIBLHOIO MpeaMeTa Ha CTYNEeHH
CpEeIHEro MOJIHOTO 00pa3oBaHMs A OyAyliel npodhecCHOHATLHON e TeNbHOCTH, B 001aCTH XUMHH,
XUMHYECKON TEXHOJIOTHH, SACPHOM YJHEPTCTUKH, MATEPUATIOBEICHIS, CEIBCKOTO X03SICTBA, METUIIUHBI
Y MEIMIMHCKOW XUMHUH, OMOXVMHUH, TUIICBONA U KOCMETUYECKON MPOMBIIIIIEHHOCTH, 3KOJIOTHH,;

— BIIAJICHHWE HaBbIKaMU paboThl ¢ HWHPOpPMAIMEH EeCTECTBEHHO-HAYYHOTO COJEpIKaHUS,
MIPEJICTABICHHON B pa3HOW (opMe (B BUIE TEKCTa, TAOIMYHBIX JAHHBIX, CX€M, Tpa)UKOB, AUATPAMM,
MoJIeTIeH, N300paKeHUH ), KPUTHYECKOTO aHAIN3a HH(POPMAIUK U OIICHKHU €€ JOCTOBEPHOCTH;

— (QopmupoBaHUE YMEHUS HCIOIH30BATh MOHATHIHBIN ammapaT U CUMBOJIIMYCCKUH SI3bIK XHMHH,
rPaMOTHOE TIPUMEHEHUE HAYYHBIX TEPMHUHOB, TOHITHIA, TEOPUH, 3aKOHOB Ui OOBSICHEHUS
Ha0JII01aeMBIX TIPOIECCOB, TMO3BOJISIONINX 3AI0KHUTh (DYHIAMEHT HAyIHOTO MHUPOBO33PEHHUSI.
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