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1. IMosicHuTeabHAas 3alIMCKA

B nmporpamme o ngomn. O6pazoBannio «lIpoeKkTHas A€ATEIBHOCTD IO XUMUWY, PEaTH3yeTCs
B3aUMOOOYCIIOBIEHHOCTH LENIEH, COAEPKAHUS, PE3YIBTaTOB 00yUeHUsS U TPEOOBaHUHN K YPOBHIO
[IOJITOTOBKH BBIITYCKHUKOB:

MH()OPMAMOHHO-METOANYECKAs], pean3anus KOTOpoil 00ecreunBaeT MoIydeHUe MPEACTaBICHUS O
LeJSIX, COJEpKaHUM, OOLIel cTpaTeruu 00ydeHus, BOCIUTAaHUS U pa3BUTHs 00yJarOIINXCs CPEACTBAMU
peaMeTa, H3y9aeMoro B paMKax KOHKPETHOTO PO UL

o OpraHM3alMOHHO-TIAHUPYIOILasi, KOTOpasi IPeyCMaTpUBAET OINpe/IeIeHHUE: IPUHIIUIIOB
CTPYKTYPUPOBaHUS U MOCIEI0BATEIbHOCTH U3yUYEHUs y4eOHOro Marepualia, KOJM4eCTBEHHbBIX U
Kaue€CTBEHHBIX €r0 XapaKTEPUCTHK; MOJIX0/I0B K ((POPMUPOBAHUIO COJEPIKATENBHON OCHOBBI KOHTPOJIS U
OIIEHKH 00pa30BaTeNIbHBIX J10CTHKEHUHM 00yJarouXcsl B paMKax UTOTOBOM aTTecTaliiy B popMe eAUHOTO
rOCyIapCTBEHHOTO SK3aM€eHa M0 XUMUMU.

[Iporpamma:

o yCTaHABJIMBAaET MHBAPUAHTHOE MPEIMETHOE COIEp KaHUe, 00s13aTeNIbHOE /ISl U3YUEHUSI B paMKax
OTAEIbHBIX IPOoQHIIEH, PEeIyCMAaTPUBAET PaCIpEeIeHUE U CTPYKTYPUPOBAHUE €ro0 110 Ki1accam,
OCHOBHBIM COZIep KaTeIbHbIM JIMHUSM/pa3ziesiaM Kypca;

J Ta€T MPUMEPHOE pacipeieiieHue y4eOHOTO BPEMEHH, PEKOMEHTYEeMOTO JIJIsl U3YUYEHUS OT/IETbHBIX
TeM;
J npeaaraeT MpUMEPHYIO M0 CIIEI0BaTeILHOCTh U3YUEeHUS YI€OHOTO MaTepraia ¢ yu€TOM JIOTHKU

MOCTPOCHUS Kypca, BHYTPHIIPEIMETHBIX H MEXKITPEIMETHBIX CBSI3CH;

o IaéT METOIMYECKYIO HHTEPIIPETALNIO TIeICH U 3a1a4 U3ydeHHsI IPeIMeTa Ha YIITyOIEHHOM YPOBHE C
Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIAHEro 00IIero oopa3oBaHus, CoEPKATEIbHOM
XapaKTEePUCTUKH TUIAHUPYEMBIX PE3YJITAaTOB OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM MPOTPaMMBbI
cpemHero oo1ero 00pa3oBaHus (JITYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAKXKE C YIETOM
OCHOBHBIX BHJIOB YU4eOHO-IT03HABATEIBHBIX JICHCTBHIA 00Y4aONIErocst M0 OCBOCHUIO COICPIKaHUS
npeaMeTa.

[To BceM Ha3BaHHBIM MO3UIIHUSM B TIPOTrPaMME 110 XUMHH MPEAYCMOTPEHA IPEEMCTBEHHOCTh C 00y4eHHUEM
XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBanus. 3a mpeeiaMu YCTaHOBICHHOW MPOrpaMMOi TTO
XHMUU 00s13aTeIbHOM (MHBAPUAHTHOW) COCTABIISIONICH COJepKaHUs YIeOHOTO TpeaMeTa « XUMHSD»
0CTaéTcsi BO3MOXKHOCTh BBIOOpA €r0 BAPHATUBHOMN COCTABIISIONICH, KOTOPAst JOJDKHA OTPENENIATHCS B
COOTBETCTBUH C HAIPABJICHHUEM KOHKPETHOTO MPOQHIIs 0OyUeHHSI.

B cootBercTBHU ¢ KoHIenTyanbHbIMU TIoJokeHUsIMU PT'OC COO o Ha3HaYeHUHU PEAMETOB 6a30BOTO U
yIIyOJaEHHOTO YPOBHEH B cucteMe MU depeHIIMPOBAHHOTO OOYUEHHsI Ha YPOBHE CPEIHEr0 00IIero
o0pa3oBaHMs XMMHUS HA YPOBHE yIITyOJIEHHOTO M3YUCHHS HAlIPABJICH HAa peallu3alliio MPEEMCTBEHHOCTH C
MOCJICAYIOIIUM 3TaIrlOM TIOJTy4EHHSI XUMHUYECKOTO 00pa30BaHus B paMKaX U3y4YCHUs CIICIUATbHBIX
€CTEeCTBEHHO-HAYYHbIX U XUMHUUYECKUX JUCIUIUINH B By3aX U OpTraHU3aIUsAX CPETHETO
npodeccuoHanbHOr0 00pa3oBanus. B 3Tol cBsi3u u3yueHue npeamera « XUMUsD OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha paclIMpeHre U YIITyOlIeHHe TEeOPETUIECKON 1 MPAKTUIECKON TTOrOTOBKU
00yJaromuxcsi, BRIOPaBIINX ONPeAenEHHBIN MPoduas 00y4eHHs, B TOM YHCIIE C EPCIEKTHBOM

MO CJIEAYIOIET0 MOTYYeHHUS XUMHUYECKOTO 00pa30BaHus B OpraHu3aIusaxX mpodeccnoHalIbHOTO
obpazoBanus. Hapsay ¢ atum, B ceete TpeboBanuii ®I'OC COO k miaHupyeMbIM pe3yiibTaTaM OCBOCHUS
(benepanbHON 00pa3oBaTeIbLHON IPOTPAMMBI CPETHEr0 00IIero 00pa3oBaHMsI H3yUEeHUE TTPeaMeTa
«XUMHS» OPUESHTUPOBAHO TAKXKE HA PEIICHUE 3a7ad BOCIIUTAHUS U COLIMATBHOTO Pa3BUTHS
oOyJaromuxcsi, Ha GOPMHUPOBAHUE y HUX OOIIEHHTEIUIEKTYaIbHBIX YMEHUHN, YMEHHI paIlliOHATN3aluN



y4eOHOTO Tpyaa u 0000IMIEHHBIX CIIOCOOOB IEATEILHOCTH, UMEIOIMINX MEKIUCIUIITNHAPHBIH,
HAJNPEAMETHBIN XapaKTep.

CocTaBisIONMME Kypca BHEYPOUHOU fesTenbHOCTU «IIpoekTHas AesITeTbHOCTD 10 XUMUN) —
«Oprannueckas xumus» 1 «O01mast 1 Heopranunueckas xumusi». [Ipu onpeneneHuu moaxoa0B K 0To6opy 1
CTPYKTYPHOM OpraHU3aIlH COACPKAHUS dTUX KypCOB B IPOTpaMMe TI0 XUMHH 32 OCHOBY ITPUHSITHI
nosoxeHust GI'OC COO o paznuunsix 6a30BOTO M YIIIYOJIEHHOTO YPOBHEH U3YUCHHS TIPEIMETA.

OcHoBy coaepxanus KypcoB «Opranudeckas XxuMus» U «OO0m1as 1 HeopraHudecKasi XMMHUs COCTaBIISIET
COBOKYITHOCTb MPEIMETHBIX 3HAHUH ¥ YMEHUN, OTHOCSAIINXCS K 0a30BOMY YPOBHIO U3YyUEHUS TIPEAMETA.
Ota cucremMa 3HaHUH MMOJTy4aeT ONpeaeéHHOE TEOPETUIECKOE JOTIOTHEHHE, TO3BOJISIONIEEe 0CO3HAHHO
OCBOUTH CYIIECTBEHHO OOJBIINI 00bEM (pakToIOrHUECKOTO MaTepuaina. Tak, Ha ynryOI€HHOM ypOBHE
W3yUYeHUS TIpeaMeTa 00ecIiedeHa BO3MOKHOCTh 3HAUUTEIIBHOTO YBEIMUEHUST 00hEMA 3HAHUMN O
XUMHYECKHUX 3JIEMEHTaX U CBOMCTBAX MX COCTUHEHUI Ha OCHOBE PACIIUPCHUS U yITyOIIeHUS
MIPEJICTABJICHUN O CTPOCHHUH BEIECTBA, XUMUICCKOH CBSI3U M 3aKOHOMEPHOCTSX TPOTCKAHMSI PEaKIInH,
paccMaTpUBaEMBIX C TOUYKH 3PEHUST XUMUICCKON KHHETHKH U TEPMOJMHAMHUKH. V3yueHune
MIEPHOMYECKOTO 3aKoHa ¥ [leproarueckoil CHCTEMBI XUMHYECKHX 3JICMEHTOB 0a3upyeTcs Ha
COBPEMEHHBIX KBAHTOBOMEXaHUYIECCKUX MPEJICTABICHHIX O CTPOCHHUN aToMa. XUMUYEeCKas CBSI3b
OOBSCHSCTCS ¢ TOYKH 3PCHUS SHEPreTHICCKIX U3MEHEHUH MpH e€ 00pa30BaHUU U pa3pyIICHUH, a TAKXKE C
TOYKH 3pEHUS MEXaHU3MOB €€ 00pa3zoBaHus. V3ydeHHe TUIIOB peaKIuid JOMOTHAETCs (POPMUPOBAHUEM
MPEACTaBICHUH 00 MEKTPOXUMUYECKHX IPOIIeCcCaxX U MEKTPOJIM3E PacIIaBOB U paCTBOPOB BEIIECTB. B
Kypce OpraHu4ecKOi XUMUHU TP PACCMOTPEHUHN PEAKIIMOHHOM CITOCOOHOCTH COCIMHECHUHN YIEeNIsIeTCs
0co0o0e BHIMaHHE BOTIPOCaM 00 3IEKTPOHHBIX 3 dekrax, 0 B3aUMHOM BIIMSIHHH aTOMOB B MOJICKYJIaX U
MEXaHU3Max peakiui.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJEP)KAaHUE KYPCOB XMMHH YIIIYOIEHHOTO YPOBHS MU3YUYEHUS VIS
KJIACCOB OMpeneaeHHOTo mpoduis (TITaBHBIM 00pa30M Ha UX CTPYKTYPY M XapakTep JOMOJTHEHHH K 00mIei
CUCTEMeE MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE TPeaMEThI. Tak, HanpuMep, B COAEPKaHUU
MpeaMeTa sl KJIIaCCOB XUMUKO-(U3HIECKOTO Tpoduiis 00Jbiioe 3HaYeHHE OynyT UMETh JIEeMEHTHI
yueOHOTro MaTepuana rno oomei xumun. [Ipyu n3yuenuu npeamera B JaHHOM CiIydae akleHT OyAeT ciesiaH
Ha OOIIHOCTh METOOB MO3HAHUS, OOIIHOCTH 3aKOHOB U TEOPHil B XUMHUH U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasl Teopus (MOJIEKYIIIpHasi TeOpHs B GU3UKE), 3aKOHBI COXPAHEHUSI MacChl M DHEPTUHU, 3aKOHBI
TEPMOAMHAMHUKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JPYTOE€.

B 10 xe Bpems B coziep:kaHUU IIpeaMeTa ISl KI1acCOB XUMHKO-OHOIOTUYECKOTO Mpodust O0NbIInii
yAENBHBIN Bec OyleT UMEeTh Oprannyeckas XuMus. B aTom cityuae npeoctaBiseTcs BO3MOXKHOCTD IS
0osiee 00CTOSITETFHOTO PACCMOTPEHUSI XUMUUECKOM OpraHu3aliuy KIeTKH KaK OMOJIOTHYECKOW CUCTEMBI, B
COCTaB KOTOPOH BXOJSAT, K IPUMEPY, TaKue CTPYKTYPHbIE KOMIIOHEHTHI, KaK TUMUAbI, OCJIKH, YIIIEBO/IbI,
HYKJICMHOBBIE KUCJOTHI U ipyrue. [Ipu 5ToM 3HaHus 0 cOCTaBe M CBOMCTBAX MPEACTaBUTENCH OCHOBHBIX
KJIACCOB OPraHUYECKUX BEIIECTB CIIy>KaT OCHOBOM JIIsl U3y4EeHHsI CYIIIHOCTH MpOIeccoB (POTOCHHTE3a,
JIBIXaHUSL, TTAIIEBAPEHUS.

B nnane ¢popmupoBaHus 0CHOB HAyYHOTO MUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOI0B MTO3HAHUS U
OTIBITA MPAKTUYECKOTO IPUMEHEHUSI HAyYHBIX 3HAHUHN U3ydeHHE MpeaMeTa «XUMHUS» Ha YIIIyOIEHHOM
YPOBHE OCHOBAaHO Ha MEXKIPEJAMETHBIX CBA3SIX C Y4eOHBIMU MPEAMETaMHU, BXOISAIIIMU B COCTaB
npeaMeTHBIX obnacteil «EcTtecTBeHHO-HayuHBbIe TpeIMeTh», «MaTtemarnka u HHpopMaTuka» u «Pycckuii
SI3BIK M TUTEpATypay.

[Ipu u3ydyeHnn Kypca BHEYpOUHOU JesTenbHOCTH «[IpoekTHas AeaTeIbHOCTD [0 XUMUWY 3a/1aueit
MEPBOCTETIEHHOM 3HAYMMOCTH SIBIISIETCSt JOPMHUPOBAHKE OCHOB HAYKH XMMHUU KaK 00JIacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUIECKOH JeATeILHOCTH YeNIOBEKa M OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.



Pemenue sToit 3aaaun Ha yr1yOJIEHHOM YPOBHE M3YUEHHS IIPEIMETa MPEANOaraeT peaau3aiuio TaKuxX
meJei, Kak:

° (dhopMUpOBaHUE IPEACTABICHUN: O MaTepUaTbHOM SIUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUI IIPUPOJIbI, O MECTE€ XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeIyIlel POoJiv B
00ecreueHnr YCTOMYMBOTO PA3BUTHS YEIIOBEUSCTBA: B PEIICHUU MPOOIEM SKOJIOTHIECKOH,
SHEPreTUYECKOMN U MUIIEBOM 0€30MMaCHOCTH, B PA3BUTHH MEIMIIUHBI, CO3IaHUH HOBBIX MaT€pUaJoOB,
HOBBIX ICTOYHHUKOB 3HEPTUH, B 00CCIICUYCHUH PAIMOHATLHOTO IPHPOJIONIOIB30BaHNUs, B (POPMUPOBAHUHT
MHPOBO33PECHUSI M OOIICH KYJIBTYphl 4eJIOBEKA, a TAKXKE IKOJIOTHUECKH 000CHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IIPUPOJTHOM CPEJIE;

° OCBOCHHME CUCTEMbI 3HAHHM, JIEKAIINX B OCHOBE XMMUYECKOW COCTABIISIONIEH €CTECTBEHHO -HAYYHOU
KapTUHBI MUpPaA: QyHIAMEHTATbHBIX MOHATHN, 3aKOHOB U TEOPUM XUMUHU, COBPEMEHHBIX MIPEICTABICHUHN O
CTPOCHHUH BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYISIPHOM, HaIMOJICKYJIIPHOM, O
TEPMOJIMHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUUECKUX PEAKIIHNi, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 OOIIMX HAYYHBIX MTPUHITUTIAX
XUMHUYECKOTO TIPOU3BO/JICTBA;

° dhopmupoBaHHe y 00yJarONTUXCS 0CO3HAHHOTO IIOHUMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHUH 11 0OBSICHEHUSI KITFOUEBBIX UACH M MPOOJIeM COBPEMEHHOW XUMUH, TSI OObSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY; TPAMOTHOTO PEIICHUS
poOseM, CBA3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS, aHATIN3a U OTIEHKH C TTO3UIIMIA YKOJIOTHIECKON
0€30TaCHOCTH TIOCJIEJICTBUN OBITOBOM M ITPOU3BOJICTBEHHON JEATEIHHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM TPOU3BOJICTBOM, HCTIOJIB30BAaHUEM M TTEPEPaOOTKOM BEIIECTB;

° yIIyOJIeHHE TPEACTABICHUH O HayYHBIX METO/IaX TIO3HAHUS, HEOOXOIMMBIX IJIs PUOOPETEHUS
YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U 0OBSICHEHUSI XUMUUYECKHUX SBIICHUM, UIMEIOIITNX MECTO B
MIPUPOJIE, B IPAKTUIECKON JIEATETLHOCTH M TIOBCEIHEBHOM KU3HM.

B mutane peanu3zanuu nepBooYepeIHBIX BOCIUTATEIBHBIX U PA3BUBAIOIMINUX (YHKITUH 1IETOCTHOW CHCTEMBI
cpemHero o01ero 00pa3oBaHus IPU U3YUCHUH TIpeIMeTa « XUMHUs Ha YIITyOJIEHHOM YpOBHE 0CO0YIO
aKTyaJIbHOCTh MIPUOOPETAIOT TaKWE 1SN U 3a7a49H, KaK:

° BOCIHTaHUE YOSIKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIbI, YBAKCHHS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TCOPETUUCCKUX M MPHUKIATHBIX UCCIICTIOBAHUN B XUMUH, (DOPMHUPOBAHKE
MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

° pa3BUTHE MOTHBAIIMU K 00yYEHHUIO ¥ TIO3HAHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIHMTAHUIO Ha OCHOBE YCBOGHHUS 00II[eUeI0BEUECKUX [IEHHOCTEH;

° pa3BHUTHE MO3HABATENLHBIX HHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyyaromuxcs, popMHpOBaHKE Y HUX CO3HATEIBHOTO OTHOILIEHUS K CaMOOOPa30BaHUIO M HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIEIIHON MPo(hecCHOHAIbHOM 1 00LIECTBEHHOM NesITeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HH;

° (dbopMUpOBaHHE YMEHUI 1 HABBIKOB PA3yMHOT0 MPUPOJIONOIB30BAHUS, PA3BUTHE IKOJIOTHUECKOM
KYJBTYpBI, MPUOOPETEHHE OTBITA OOIIECTBEHHO-TI0JIE3HOM SKOIOTUYECKON AeSITEeTbHOCTH.

OO01ee YncIo YacoB, MPEYCMOTPEHHBIX JJI U3YUEHHUs Kypca BHEYPOUHOU AestenbHoCcTH «[IpoekTHas
JESATENBHOCTD TI0 XUMUMY, cocTaBisaeT 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Heneno), B 11 kmacce —
34 gaca (1 yac B HezemnO)

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS KYPCA BHEYPOUYHOM
JAEATEJBHOCTH



3aHarus B paMKax ImporpaMmbl HaIripaBJICHBI HA obecrieueHue JOCTHXXCHUA ITKOJIbHUKaMHU
CJICAYIOUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U MIPEAMCTHBIX O6paSOBaT€JIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE Pe3yJIbTATHI:

» B cdepe rpaxIaHCKOTO BOCIIUTAHUS: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOU
JEeSITETLHOCTH MPU BBITOJTHEHUU UCCIICIOBAHUM U TPOSKTOB, CTPEMJIICHUE K
B3aMMOITIOHUMAHHUIO U B3aWMOTIOMOIIIH.

» B cdepe maTpuoTHIECKOr0 BOCIIUTAHUSA: OTHOIICHAE K XUMHUH KaK K BaKHOU COCTABIIAIOLICH
KYJbTYpbI, TOPAOCTH 32 BKJIAJ POCCUHUCKHUX U COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOM
XUMHUYECKON HAYKH.

» B chepe 1yXoBHO-HPaBCTBEHHOTO BOCITUTAHHS: TOTOBHOCTH OIICHUBATH IMOBEACHHUE U
MOCTYIIKH C TIO3UIIUY HPABCTBEHHBIX HOPM U HOPM IKOJIOTUYECKON KYJIBTYPhl; IOHUMaHUE
3HAYUMOCTH HPABCTBEHHOI'O aCIHEKTa JEATEIbHOCTH YEJIOBEKA B MEIULIMHE.

» B cdepe dcTeTHUecKOro BOCIUTAHHS: IOHUMAHUE POJI XUMHH B (DOPMUPOBAHHUH
ACTETUYECKOH KYJIBTYPHI TUYHOCTH.

» B cdepe puznueckoro Bociutanus, GOPMHPOBAHUS KYABTYPHI 310POBbS 1 SMOLIMOHATHHOTO
OJ1aronoyyuns: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[JOPOBBIO U YCTAHOBKA Ha 370POBBII
00pa3 KU3HM (3J0POBOE MUTAHKUE, COONIOACHNE TUTHEHUYECKUX TTPaBUI U HOPM,
cOalaHCUPOBAHHBIN PEXXHUM 3aHATUN U OT/BIXA, PEryisipHas pu3ndecKasi akTUBHOCT ),
OCO3HAHUE TIOCIIC/ICTBUIA U HETIPUATHE BPEIHBIX IPUBBIUEK (YIOTpEOICHUE aITKOTOJIS,
HapKOTHKOB, KypeHHE) ¥ MHBIX (GOpM Bpena st PU3NIECKOTO B IICUXUIECKOTO 37I0POBBS;
coOroieHre mpaBuil 0€30MacHOCTH, B TOM YHCII€ HaBBIKM 0€3011aCHOTO MOBEICHUS B
MIPUPOIHOM cpene; chOPMUPOBAHHOCTH HaBBbIKA PeiieKCHH, yrpaBieHHE COOCTBEHHBIM
SMOLMOHAIBHBIM COCTOSTHUEM.

» B cdepe TpyaoBoTro BOCIUTAHUS: aKTHBHOE YUACTHE B PEIICHUN MPAKTHYCCKHUX 3a/1a4 (B
paMKax ceMbH, IIKOJIbI, TOPOJa, Kpast) XUMUYECKOM U SKOJIOTUYECKOM HallpaBICHHOCTH,
MHTEpPEC K MPAKTUYECKOMY U3yUYEHHIO Mpodeccuil, CBSI3aHHBIX C XUMHEH.

» B cdepe 3K010rn4eckoro BOCIUTAHUS: OPUCHTAIMS HA IPUMEHEHUE XUMUYCSCKUX 3HAHUN
IIPH pEIICHUH 3a]]a4 B 00JIACTH OKPYXKAIOUIEH cpe/ibl; 0CO3HAHUE KOJOTUYECKUX TpobiieM u
MyTE€ UX PEIIeHUs; TOTOBHOCTh K YUYAaCTHIO B IPAKTUYECKON JEATEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH.

» B cdepe moHMMaHUs IEGHHOCTH HAYYHOTO TTO3HAHUS: OPHEHTAIMS HA COBPEMEHHYIO CHCTEMY
Hay4YHBIX MPEJCTABICHUI 00 OCHOBHBIX XMMHUYECKUX 3aKOHOMEPHOCTSAX, B3aUMOCBSI3SX
YeJI0BEKa ¢ IPUPOJHON U COLMATIBHOM CPEOii; MOHMMAHKUE POJIM XUMUYECKON HAyKH B
(hopMHUpPOBaHUH HAYYHOTO MUPOBO33PEHHUSI; pA3BUTHE HAYYHOU JTH0003HATENLHOCTH,
HMHTEpeca K XMMUYECKON HayKe, HAaBBIKOB UCCIIEI0BATENbCKOM €S TEIbHOCTH.

» B cdepe aganranuu K M3MEHSIONIMMCS YCIOBUSM COITUAILHOW M IIPUPOTHON CPEIbI:
aJIeKBaTHasl OLIEHKA U3MEHSIIOIINXCS YCIIOBUN; IPUHATHE pellieHus (MHIUBUyallbHOE, B
TPYIINE) B U3MEHSIOMINUXCS YCIOBUSIX HA OCHOBAaHUU aHAIM3a XUMUYECKOW HH(POpMAIINK;
IUIAHUPOBAHUE JEUCTBUM HA OCHOBAHUHY 3HAHUN XMMHUYECKUX 3aKOHOMEPHOCTEN. HOBOM
CUTYaLIHU

MetanpeameTHblie pe3yabTaThI:

» B cdepe oBnaneHust yHuBepCcaIbHBIMU Y4€OHBIMH MTO3HABATEIBHBIMH JCHCTBUSMH:
baszosvie nocuueckue deticmeaus:
* BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH XUMHUUECKUX SABJICHUI;
* YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIUN XUMUYECKUX SBIICHUH, MPOIIECCOB,
OCHOBaHUs 111 0000IIEHUS M CPAaBHEHUS, KPUTEPHH IMPOBOMMOTO aHAIH3a,;



* ¢ yU€TOM NPEAJIOKEHHON XMMUYECKOH 3aJ]aull BbISBJISATH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B
paccMaTpuBaeMbIX (pakTax v HaOMIOAEHUSX; PeAiaraTh KPUTEPHUHU IS BHISIBJICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

* BBIBJIATH AeUIIUTH HH(POPMAIMH, JAHHBIX, HEOOXOIUMBIX JUIsl PELICHHS OCTAaBICHHON 3a1a4H;
* BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIC CBS3U MPU M3YYEHUN XUMHUYECKUX SBJICHUH U TIPOLIECCOB;
JIeTIaTh BBIBOJIBI C MICTIOJIb30BAaHUEM JCIYKTUBHBIX U MHIYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKIIOYCHUH TI0 aHAJIOTHH, (POPMYIIMPOBATH TUIIOTE3BI O B3aMMOCBS3X;

* CaMOCTOATEIbHO BbIOMpATh c110cO0 peleHus yueOHOM XMMU4eCcKol 3a1aun (CpaBHUBATh
HECKOJIbKO BApPHAHTOB PEIICHUS, BEIOMPATh HanOOJIee MOAXOISIINI ¢ y4ETOM CaMOCTOSITEIIHHO
BBIJICTICHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue deticmeus:

* HCII0JIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT O3HAHMUS;

* (popmynHpoBaTH BONPOCH], PUKCUPYIOIINE Pa3pbiB MEXKIY PEabHBIM U JKeJIaTeNIbHbIM
COCTOSIHUEM CHUTYallUH, 00BEKTa, 1 CAMOCTOATEIBHO YCTaHABIMBATh HICKOMOE U JJAHHOE;

* (popmupoBaTh runoTe3y 00 UCTUHHOCTU COOCTBEHHBIX CYXKJIEHHUH, apryMEHTHPOBATh CBOIO
MO3ULMI0, MHEHHE;

* IPOBOJUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IUIaHY HAOII0I€HNE, HECIIOKHBIN XUMHUECKUN
AKCIEPUMEHT, HEOOIbIIIOE HCCIIEI0BaHUE TI0 YCTAHOBICHUIO 0COOEHHOCTEN XUMHUYECKOTO Mpoliecca
W3yUYCHMUS,

* IPUYUHHO-CJIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN XUMUYECKHX 0OBEKTOB MEXTy COOO0M;

* OLIEHMBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh MH(POPMAIIHIO, TOJTYYEHHYIO B X0J1e HaOII0AeHUS
U SKCIIEPUMEHTA;

* CaMOCTOSTENBHO (POPMYIHUPOBATH 0O0OIIEHHS U BBIBOJIBI 10 pe3yJIbTaTaM MIPOBEAEHHOTO
HaOJI0IEHU, SKCIIEPUMEHTA, BJIaJIeTh HHCTPYMEHTAMHU OLIEHKH JOCTOBEPHOCTHU MOTY4YEHHBIX
BBIBOJIOB U 0000IIEHMIA.

Paboma ¢ ungopmayueti:

* IPUMEHSATh Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE XMMHUYECKON
MHGOpPMALUY WM JaHHBIX U3 UCTOYHUKOB C YYETOM MPEAJIOKEHHON yueOHON XUMHUECKON 3ajauu;
* BEIOMPATh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH OUOJIOTUYECKYIO
MHGOPMALHIO PA3JINYHBIX BUAOB U (YOPM IPEICTaBICHNUS;

* HaXO/IUTh CXOJIHBbIE apI'yMEHTHI (IIOITBEPKIAI0IIKE WK ONIPOBEPrarolliie OJHY U TY XK€ U0,
BEPCHUIO) B PA3IMUHBIX HH(POPMALIMOHHBIX HICTOUHUKAX;

* CaMOCTOSITEIbHO BBIOUPATh ONTUMANIBHYIO (JOpMY MpecTaBiIeHNs HHPOPMALIUU U
WUTIOCTPUPOBATh pelllaeMble 3a/1a4i HECI0KHBIMU CXeMaMH, AuarpaMMaMu, MHOM rpaduKkoil u ux
KOMOMHALMSAMU;

* OLICHUBATh HAJEKHOCTh XUMUYECKON HH(pOpMALIUU IO KPUTEPUSM, IPEIATI0KEHHBIM YUUTEIEM WU
c(OpPMYJINPOBAHHBIM CAMOCTOSTEINIBHO;

* 3a[IOMHMHATh M CUCTEMATH3UPOBaTh XUMUYECKYI0 HH(popmaruto. B chepe oBnanenus
YHUBEPCAJIbHBIMU YU€OHBIMM KOMMYHUKAaTUBHBIMH JIECTBUSAMU

Obwenue:

* BOCIIPUHUMATh U (POPMYIHPOBATh CYXAECHUS, BBIPAXKaTh SMOLMH B ITPOLIECCE BHIMOJIHEHUS
MPAKTUYECKUX U Ja00paTOPHBIX padoT;

* BbIpaXaTh ce0s (CBOIO TOUKY 3pPEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAUYCHHE COLIUANIbHBIX 3HAKOB, 3HATh
Y Pacro3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYallMi U CMAr4aTh KOH(IMKTHI, BECTH
IIEPETOBOPHI;



* IOHUMATh HAMEPEHUS IPYTUX, MPOSBISATH YBAKHUTEILHOE OTHOIIIEHUE K COOCCETHUKY U B
KOPPEKTHOH (opme (hOpMyITHpPOBATh CBOM BO3PAKECHHUS;

* B X0JI¢ AMAJIOTa W/WJIA JUCKYCCUU 3a[aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOM XUMHUIECKON
TEMBI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE XUMHUYECKOH 3a/1a4M U MO IICpIKAHUE
0J1aro’keaTeIbHOCTH OOIIECHHS;

* COTIOCTABIISATH CBOU CYXKICHHSI C CY)KJICHHUSAMU JIPYTUX YYaCTHUKOB JHANIOTa, OOHAPY)KUBAThH
pa3IM4Ms U CXOJCTBO MO3ULIN;

* MyOJIMYHO TIPEJICTABIISITH PE3YIbTAThl BBITIOJTHEHHOTO XHMHYECKOTO OIBITa (IKCIICPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

* CaMOCTOATEIHLHO BBIOMpATh (hOpPMAT BBICTYIUICHHS C YIETOM 3a7a4 IPE3EHTAUN U 0COOEHHOCTEH
ayJUTOPUHU M B COOTBETCTBHUHU C HIM COCTABJIATH YCTHBIC M MMUChMEHHBIC TEKCTHI C UCTIOIh30BAHUEM
WJUTIOCTPATHBHBIX MaTEPHAIOB.

Cosmecmuas oesmenbHOCHb (COMPYOHUYECMBO):

* IOHUMATh M UCIOJIb30BaTh IPEUMYIIIECTBA KOMaH/HOW ¥ HHIUBUYATBHONW PabOThI MPU PEIICHUH
KOHKPETHOM XUMHUYECKOH MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTH MPUMEHEHHSI TPYIITIOBBIX
(dhopM B3aMMOICHCTBHS MPU PEIICHUH MOCTABJIICHHON y4eOHOM 3a1aun;

* IPUHUMATH II€JTh COBMECTHOM JISATSIIbHOCTH, KOJUIEKTUBHO CTPOUTD JICHCTBUS 110 €€
TOCTIKEHUIO: PACTIPEICISITh POJIH, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YIIbTAT COBMECTHOM
paboThI;

* yMeTh 0000I1aTh MHEHHUS HECKOJILKHX JIFOJICH, TIPOSBIISATH TOTOBHOCTH PYKOBOIUThH, BBITIOJTHATH
MOPYYCHUS, TIOTIHHSTHCS,

* IJITAHUPOBATh OPTaHU3ALIMIO COBMECTHOM pabOThI, ONPEAETATH CBOIO POJib (C yuéToM
MPENNOYTEHUH U BO3MOKHOCTEH BCEX YUaCTHUKOB B3aUMOJACUCTBHUS ), PACIIPEEsATh 3aa4U MEXKTY
YJICHAMH KOMaH/Ibl, Y4aCTBOBATh B TPYMITOBBIX (hopMax paboThl (0OCYKIeHUS, 0OMEH MHEHUSIMH,
MO3TOBbIE IITYPMBI U UHBIE);

* BBIMIOJIHATH CBOIO YaCTh Pa0OTHI, TOCTUTaTh KAUECTBEHHOTO pe3yJibTaTa M0 CBOEMY HalpaBJIEHUIO
1 KOOPJMHHUPOBATH CBOU ACUCTBUS C APYTUMU WIEHAMH KOMAaH/IbI;

* OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT [0 KPUTEPHUSIM, CAMOCTOATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aWMOICUCTBUS; CPABHUBATH PE3YJbTaThl C UCXOAHOU 3a1aueit
Y BKJIaJ] K&XKJIOTO 4JieHa KOMaH/Ibl B JOCTUKEHHUE PE3yIbTaTOB, Pa3AeisiTh cepy OTBETCTBEHHOCTH
U IPOSIBIISATH TOTOBHOCTH K MPEOCTaBICHHUIO OTYETA TIEpe]] TPYIIIOii;

* OBJIQJIETh CUCTEMON YHUBEPCATbHBIX KOMMYHUKATUBHBIX ACHCTBHI, KOTOpas o0ecreunBaeT
c(OpPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHATIBHOTO UHTEIJIEKTA IIKOJIHHUKOB.

B cghepe osnaoenus ynusepcanonvimu yuebnuvimu pecynamusnoimu oercmsausimu: Camoopeanusayusi:
* BBISIBIIATH IPOOJIEMBI [Tl PEIICHNUS B )KU3HEHHBIX U YUEOHBIX CUTYALIUSIX, UCIIONIb3YSl XUMUYECKUE
3HAHUS;

* OPUEHTUPOBATHCS B PA3IMUHBIX MOIX0AaX MPUHATHUS PELIeHUH (MHIMBUAYAbHOE, IPUHSATHE
pelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);

* CaMOCTOATEIHHO COCTABIISAThH ATOPUTM PEIICHUS 3a/1a4i (MM €r0 4acTh), BBIOUPATh CIIOCO0
pelieHns yueOHOM XMMUYECKOH 3a1aui ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOHOCTEH, apryMeHTUPOBATh MpeJiaraéMble BApUAHThI PEIICHUH;

* COCTABJISATH IJIaH JSHCTBUH (IIJIaH pean3alii HAMEYEHHOTO arOPUTMa PEIICHHUS),
KOPPEKTUPOBATh MPEATOKEHHBIN aJrOPUTM C YIETOM MOTYyYEHHUS] HOBBIX XUMUYECKUX 3HAHUM;
* JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 pPEIlICHUE.

Camoxonmpons (peghrexcus):

* BIIAJICTh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUHU U peIIeKCHH;

* TaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U TIpeiaraTh miaH e€ U3MEHECHHUS,



* YUUTHIBATh KOHTEKCT U MPEIBUJIETh TPYTHOCTH, KOTOPHIC MOTYT BOSHUKHYTh TIPU PEIICHUU
yueOHOM XMMHUYECKOH 3a7auu, alaiTUPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSTEIILCTBAM;

* OOBSICHATH MPUYUHBI IOCTHKEHUS (HEOCTUKEHHUSI) PE3yIbTATOB JICATEIBHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOU3OIIEAIICH CUTYalINN;

* BHOCHUTBH KOPPEKTHUBHI B ICATEIIBHOCTh HA OCHOBE HOBBIX O0CTOSTEIBCTB, N3MCHHUBIIUXCS
CUTYaIUH, YCTAHOBJICHHBIX OITMOOK, BO3HUKIIUX TPYIHOCTEH;

* OI[CHUBATh COOTBETCTBHE PE3YJIbTaTa IEIU M YCIOBHUSM.

OMOYUOHATIbHBILL UHMETLIeK

* pa3nMyaTh, HA3bIBATh U YIIPABIISITH COOCTBEHHBIMHU IMOITUSIMHU M SMOIUSMU IPYTHX;

* BBISIBIIATh U AaHAJTU3UPOBATH MIPUYMHBI SMOIIHIA;

* CTaBUTH Ce0sl HA MECTO JPYroro YeJOBeKa, IOHUMATh MOTUBBI H HAMEPEHHUS JPYTroTo;

* PETYJIMPOBATH CIIOCOO BHIPKCHHSI YMOIIHIA.

[IpunsTre ceds u Ipyrux;

* 0CO3HAHHO OTHOCHUTHCS K JIPYTOMY YEJIOBEKY, €r0 MHEHHIO;

* IPU3HABATH CBOE MPaBO HA OMIMOKY M TaKOE K€ MPaBo JPYroro;

* OTKPBITOCTH ce0e U IPYTUM;

* 0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJUPOBATH BCE BOKPYT;

* OBJIQJICTh CUCTEMOM YHUBEPCAIbHBIX YUCOHBIX PETYISITHBHBIX ICHCTBUH, KOTOpast 00eCIIeYrBacT
(OpMHPOBAHHE CMBICIIOBBIX YCTAHOBOK JTUYHOCTH (BHYTPSHHSIS TIO3MIIHS TIMYHOCTH ), Y )KU3HCHHBIX
HABBIKOB JIMYHOCTH (YIIpaBJIeHUSI COOOM, CaMOIUCITUTUIMHBI, YCTONYHBOTO TTOBEACHHUS).
IIpenmeTHbIE pe3yIbTATHI 0CBOEHHUSI MPOTPAMMBI
B nosnasamenvuou (unmennekmyanvhoil) cghepe: — IpUOOPETEHHUE OTBITA UCTIOJIL30BAaHUS METOI0B
XAUMUYECKON HAYKH C IENbI0 U3YUSHHSI XUMHYECKHUX SIBJICHUH H MTPOIIECCOB: HAOIOICHHE,
OIIMCaHKE, TIPOBENICHUE HECIOKHBIX XUMUYECKHX OIBITOB M SKCIIEPUMEHTOB, B TOM YHCIIC C
WCTIOJIb30BAHNEM aHAJIOTOBBIX M ITUPPOBBIX OMOJIOTHYECKUX MPUOOPOB M HHCTPYMEHTOB;

— (hopMUpOBaHHE YMEHHS HHTETPHUPOBATH XUMUYECKUE 3HAHUS CO 3HAHHSIMH U3 APYTHX YICOHBIX
npeaMeToB ((pU3UKH, XUMUH, Teorpadru, UCTOPUHU, OOIIIECTBO3HAHUS | T. 11.);

— (hopMUpOBaHHE YMEHHI pelIaTh y4eOHBIC 3a/1a4l XUMUYECKOTO COICPIKAaHUS, BBISBIIAT
MPUYMHHO-CIICICTBEHHBIE CBSI3H, TIPOBOIUTH KAYECTBEHHBIC M KOJIMYCCTBEHHBIC PACUETHI, IENIaTh
BBIBO/IbI HA OCHOBAHHH MOJYYCHHBIX PE3YJIbTATOB;

— (hopMUpOBaHHE YMEHHS TUIAHUPOBATh YUEOHOE MCCIICIOBAHNE HITH MPOCKTHYIO PadOTy € y4eTOM
MOCTaBJICHHOM TIEITH;

- opmynrpoBaTh MPOOIIEMY, TUTIOTE3Y U CTABHUTH 3a/1a4H UCCIICIOBaHUS, BEIOUPATH a/ICKBATHO
MOCTaBJICHHOM IEJIM METO/IbI, JeIaTh BBIBOIbI 10 PE3YJIbTaTaM UCCIICIOBAHMS WIH TPOCKTHON

NS TEIbHOCTH,

— (hopMUpOBaHKE UHTEPECA K YTITYOJIICHUIO XUMUYECKUX 3HaHUH (TpearpoduiibHas IIOATOTOBKA H
npodeccuoHabHasl OPUEHTALINS) U BBIOOPY XUMHUH KaK MPO(UIBHOTO MpeMeTa Ha CTYIICHU
CpPEIHEro MOJHOTO 00pa3oBaHusI JJis Oymyiei MpodecCHOHANIBHOM NeITeTbHOCTH, B 00JIaCTH
OMOJIOTHH, METUITUHBI, SKOJIOTUH, ICUXOJIOTHH, BETEPUHAPUH, CETLCKOTO XO3SHCTBA;

— BIIaJICHUE HaBbIKaMU palbOThI ¢ HH(OPMaIIUel eCTECTBEHHO-HAYYHOTO COACP KaHMUS,
MIPEJICTaBICHHON B pa3Ho Gopme (B BHJIE TEKCTa, TAOMUYHBIX TAHHBIX, CXEM, IPa(UKOB, THArpaMM,
Moenel, n300pakeHuil), KpUTHYECKOTO aHalln3a HH(OPMAIIUK U OLIEHKH €€ JOCTOBEPHOCTH;

— YMEHHE UHTETPUPOBATh XUMHUUYECKUE 3HAHUS CO 3HAHUSMH JPYTUX YUeOHBIX IPEIMETOB;

- HHTEPEC K YTIyOIeHUI0O XUMUYECKUX 3HAHUN U BRIOOPY XUMUU KaK MPOQHUILHOTO MpeAMEeTa Ha
ypOBHE CpeHero o0Iiero oopazoBanus s Oyayliei mpodeccuoHANbHOMN IeATeNHbHOCTH B 001acTH
OMOJIOTHH, METUITUHBI, SKOJIOTUH, BETEPUHAPUH, CETTLCKOTO XO3iCTBA, MHUIIEBOI
MIPOMBIIIITIEHHOCTH, TICHXOJIOTUH, HCKYCCTBA, CIIOPTA;



— (hopMUpOBaHKE YMEHHS IPAMOTHOTO TPUMEHEHUS HAYYHBIX TEPMUHOB, TIOHATHIA, TEOPUH,
3aKOHOB 14 00BACHEHHS Ha6JIIOI[a€MBIX XUMHYECKNX SIBJICHUN 1 MpoucCCOB, MO3BOJIAOININX
3aJI0KUTh (DYHJAMEHT HAYYHOTO MHUPOBO33PECHHUS.

B yennocmmuo-opuenmayuonnou cgepe:
— Yy4aCTBOBAaTh B HpOCKTHO-HCCHGILOBaTGHLCKOﬁ JACATCIBbHOCTH XAMHWYECKOHN I XUMHUKO-
9KOJIOTHYECKOW HAIIPaBICHHOCTH.

CucreMa olleHHBaHHS Pe3yJbTATOB 00yUEHHSI IIKOJIBHUKOB IMPOXOIUT Yepe3 YIacTHE UX B
Oeceax 1Mo pa3HbIM TEMaM, BBICTYIUICHHS 00YJaOLIXCsl BO BpeMs MTPEIMETHBIX JIEKa/l BHYTPH
IOKOJIbI, YHaCTHEC B HAYYHO — UCCIICAOBATCIIbCKUX KOH(bepeHIII/IﬂX H KOHKYpCax UCCICA0BATCIbCKUX
pabor.

Bce oOyuaromuecs: B TeueHHE NOCEUEHNSI 3aHATHI BBIOMPAIOT TEMY UCCIIETOBAHUS U BBITOJIHSIOT
HCCIIEIOBATENIbCKYIO PadOTY, KOTOpas MpeACTaBIseTCsl Ha UTOroBoi KoHpepeHuuu. [Ipu saTom
BO3MOXHO BBIIIOJTHEHHUE TBOPYECKOT'O 0TuéTa Kak WHAWBUAYAJIbHO, TaAK U B T'PYIIIC. 3aHATHS TECHO
CBsI3aHbI C 00111€00pa30BaTENIbHBIM KYPCOM U CIOCOOCTBYIOT PACIIMPEHUIO U YIIIyOJIEHUIO 3HAaHUM,
IMOJIyJa€MbIX Ha YPOKaxX XMMHUHU, PA3BUBAIOT U YKPCIUIAKOT HABBIKU SKCIICPUMCHTHPOBAHUS.

B peanuzanuu mporpaMMbl BHEYPOUHOU IE€ATETHHOCTH TI0O XUMUK HEOOXOAMMO COUYETaTh Oece b
npenoaaBaTeiid U BbICTYIIIICHUA 06yqa}0m1/1xc;1, IPOBCACHUC BUKTOPHH C OKCKYPCUSAMMH B AIITCKY,
oduc Bpaya 00111el TPAKTUKU, XUMUYECKYIO J1a00paTOpHI0, YTEHHE pedepaToB C MPOBEIEHUEM
SKCIEPUMEHTA.

OOyuarommecs: MOTYT IMPAKTHYECKH MCIIOJIL30BaTh CBOM 3HAHUS B IIIKOJIE HA YPOKaX XHMHU U B
OBITY.

[Ipu peanuzaruu mporpaMMbl BHEYPOUHOM JEATEILHOCTH 110 XUMUU BBIITYCKHUKU MOTY4aioT
MPaKTUYECKUE HABBIKU:

- BBIIBUTATh U IPOBEPATH SKCIIEPUMEHTAILHO TUIIOTE3bl O XMMUUYECKHUX CBOMCTBAX BEILIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYINATh B XUMHUECKHUE PEAKINH, O XapaKTepe U
MPOJIYKTAX Pa3IUYHbIX XUMUUYECKUX PEAKIIHIA;

- XapaKTepU30BaTh BEUIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAaM, YCTAaHABJIUBATh IPUUUHHO-
CJIEICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTepUCTUKAMU BELIECTBA;

- COCTaBJISITh YPABHEHUS PEAKIINi, OTPaXKAIOMINX XOJ] SKCIIEPUMEHTA UITU MPUPOTHOTO SBIICHUS;

- HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS JUTSl SKOJIOTHUYECKH IPaMOTHOTO MOBEICHUS B
OKpY>KaloIle cpefe;

- HCII0JIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH MPHU BHIMOJIHEHUH TPOEKTOB M Y4eOHO-
MCCIIeIOBATENIbCKUX 3a/1a4 M0 U3YYEHUIO CBOWCTB, CIIOCOO0B MOMYyYEHHS M pacliO3HABaHUS
BEIIECTB;

- 00BbEKTHBHO OIICHMBATh HH(OPMAILIMIO O BEIIECTBAX U XUMUUYECKUX MPOIIECCaXx;

- KPUTUYECKU OTHOCHUTBHCS K IICEBIOHAYYHON MH(POPMAIUH, HETOOPOCOBECTHOM pekiiaMe B
CpeacTBax MaccoBoM nHpopmanuu;

- 0CO3HABaTh 3HAUYECHHE TEOPETHUUECKUX 3HAHUI 110 XUMUU IJIs IPAKTHUECKOHN JeATeIbHOCTH
YeJ0BeKa.

- COCTaBJISITh CTPYKTYpPHBIE (POPMYITBI OPraHUYECKUX BEIIECTB U3YUYEHHBIX KJIACCOB, YPaBHEHUS
XUMUYECKUX PEAKIUH, TOATBEPKIAIOUIUX CBOMCTBA U3YUEHHBIX OPraHUYECKUX BEIIECTB, UX
TeHETUUYECKYIO CBSI3b, CIIOCOOBI MOTyYEHHUS;

- OPHEHTUPOBATHCS CPEIU PANUYHBIX XUMUUYECKUX PEAKIUH, COCTABISITH HEOOXOIUMBIE
ypaBHEHUs, OOBSICHATH CBOU JCHCTBUS,

- pellieHHEe HE3HAKOMBIX 33]1a4 U BBIMOJHEHUE YIIPAXKHEHUHN, 1JI PEIIeHUS] KOTOPhIX UCIIOIb3YHOTCS
W3BECTHBIE AJITOPUTMBI;

- IOHUMATh U OOBACHATH TOHATUS CKOPOCTh XUMUYECKOUW PEaKIIMu, SJHEPTUST aKTHUBAIUH, TEOPHS
AKTUBHBIX CTOJKHOBEHUH, KaTallu3 U KaTaIu3aTOPbl, MEXaHU3M PEaKIUH;



- XapaKTepU30BaTh OCOOCHHOCTH CTPOCHHUS, CBOMCTBA U IPUMEHEHUE BAXKHEUIITNX TIPEICTAaBUTENICH
OHMOTIOIMMEPOB;

- OOBSCHATH BIUSHUE PA3UYMs B CTPOSHUH MOJIEKYJI MOHOMEPOB IIEIJUTIONO3bI M Kpaxmaia Ha
CTPYKTYpPY U CBOMCTBA MOJIUMEPOB;

- pacro3HaBaTh IOJIMMEPHBIE MATEPHUAIIBI II0 COOTBETCTBYIOIIMM IIPU3HAKAM;

- UCTIOJIb30BaTh TEXHUKY BBITIOJTHEHUS BAXKHBIX XUMUYECKUX OTEpaliii, HEOOXOAUMBIX U MPU
W3YYECHUU JPYTUX pa3aeiaoB XUMHHU.

3.Coaeprkanue Kypca BHEYPOUHOIi 1eATeIbHOCTH

Paboma ¢ xumuueckoii nabopamopuu 3 uaca

[TpaBuna paboTel B XUMHUECKOM TabopaTopuu 1 oxpaHa Tpyza. [IpaBuia Ge3omnacHoi paboThI B
XUMUYECKOH 1ab0paTOpUu: CO CTEKIIOM, METaJIOM, TpoOkaMu. O3HAKOMJIIEHHUE YUAITUXCS C
KJ1accuuKanueil 1 Tped0BaHUAMHU, IPEIbSIBISIEMBIMU K XpaHEHHIO JIa0OPaTOPHOTO 000PYAOBaHMS,
M3Yy4YEeHHE TEXHUYECKUX CPEICTB 00yUeHNUs, IPeIMETOB JlabopaTopHOro obopynoBanus. TexHuka
JEMOHCTpAIMK OTBITOB (Ha IpUMEpax OJTHOTO - JIByX 3aHUMATEJIbHBIX OIIBITOB).

Kak opopmume pezynomamul nayunozo uccnedosanus 4 uaca

Kax odhopmuTh pe3ynbTaThl HAYYHOTO HCCIIEIOBaHUA. TpeOOBaHMS K COACPKAHUIO OTIETA O
MIPOBEAEHHOM MCCIIEIOBAHNUN. DJIEMEHThHI MMCbMEHHOTO OTYETA O MPOBEAEHHON HAYYHO-
HCCTIE0BATEIBCKOM padoTe (TeMa UCCe0BaHus, aKTyaIbHOCTh BBIOOPA TEMBI UCCIICTIOBAHNS,
00BEKT M MPEeIMET UCCIEAOBAHMS, IEJIU U 3a/1a4H MCCIICIOBAHUS, TUTIOTE3a, TEOPETUUIECKas U
MIPUKJIHAS [IEHHOCTh TIOJIYYCHHBIX PE3yIbTaTOB, YKa3aHWE Ha METO/IbI

HCCe0BaHus, KPAaTKUM 0030 UMEIOIIEHCS TI0 TaHHOM TeME JIMTEPaTyphl, BHIBOIBI
PEKOMEH/IAIIH ).

Ilpumepwvt uccaeoosamenvckux pavom 2 uaca

[TpakTrueckas padota «OnpeaeneHrue opraHoJICNITHYECKUX CBONCTB
BoJbl. Onpesenenue TeMmrnepaTypbl, MyTHOCTH, LIBETHOCTH U 3araxa
BOJIBI».

[IpakTueckas pabora. «AHanu3 Boabl. OnpeaenaeHne KUCIOTHOCTH
BOJIBI».

[IpakTueckas pabota. «OnpeneneHrue MUHEPAILHOTO COCTaBa

BO/IbI (OmIpesesieHre o0mel 1 KapOOHATHOM KECTKOCTH, ONpeesieHUE
XJIOpUJI-MOHA, OTIpe/IeJIeHHE CYNb(aT-nOHOB)».

[IpakTrueckas pabota. «O4rcTKa BOJIBI».

Ilpedenvhuie yeneeooopoowt 4 uaca

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB. MeXaHU3M peakuuii 3aMelleHUs B
XMMHUYECKUX CBOMCTBAX ankaHOB. MHAyKTUBHBIHN 3 ekt Ha mpruMepe TaJoreHnIpoOU3BOIHBIX
ankaHoB. Perenue 3a1a4 Ha HaX0XxAeHHUE (GOPMYIBI Ta3000pa3HOTO YTIEBOAOPOIA 1O €T0
OTHOCHUTEIbHOM TJIOTHOCTH M MacCOBOM JI0JI€ 3JIEMEHTOB WIIM 0 MPOJAYKTaM cropanus. Pemenue
3a/1a4 Ha BBIBOJ (DOPMYJIBI BEIIECTBA HA OCHOBAHUH 001Iel (hOPMYIBI TOMOJIOTHYECKOT0 psijia
OpPraHUYECKUX BELIECTB.

Henpeoenvnvie yeneeo0opoowt 8 uacos

DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE AIKEHOB, AIKMHOB, allkaineHoB. CUTMa U M -CBS3H.
Jlenokanu3arus MU-CBsI3U. MeXaHu3M peakIlfii MPUCOSTUHEHUS B XUMUYECKIX CBOMCTBAX
AJIKEHOB, aJKUHOB, alKaJUeHOB. Peakiinu nonumepusanuu. HatypaiabHbIl U CHHTETUYECKUE
kayuyku. Pesnna Oprannyeckuii cunres. Perenne 3amau Ha HaxoxkaeHHe (OPMYIIbI Ta3000pa3HOTO



YIII€BOOPOJA IO €r0 OTHOCUTENIBHOM IJIOTHOCTH M MAaCCOBOM JI0JI€ 3JIEMEHTOB UJIH 110 IIPOLYKTaM
cropanus. Pemenue 3aa4 Ha BEIBOI (DOPMYITBI BEMIECTBA HA OCHOBAHUH 00MIEH (GopMyITbI
FOMOJIOTUYECKOTO PsAJla OPraHMYECKUX BELIECTB. PellIeHne 3a/1a4 Ha HAX0XKJAEHUE MAcChl WU
00beMa OPraHuvecKOro BEUIECTBA N0 YPABHEHUIO PEAKIIUU

Kucnopoocoodepicauwyue opzanuueckue eeuwjecmea 7 4acoe

OyHKIMOHAIbHbBIE TPYIIIBI KUCIOPOACOAEPKAIUX YTIEBOA0POJA0B. BiusHue pyHKIMOHANbHBIX
IPYII U UX KOJMYECTBA HA XUMUYECKYIO aKTUBHOCTD YIJIEBOJOPOI0OB. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI KUCIOPOACOAEPKALUX YIIIE€BOAOPOIOB. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE AJTKAHOB. MexaHU3M peakiui 3aMEICHHS B XUMUYECKUX CBOMCTBAX
ankaHoB. UHOYKTUBHBIN 3PPEKT Ha MpUMeEpe raJIoreHIIPOr3BOIHBIX aJIKaHOB. Pelienne 3a1a4u Ha
HaxoxaeHue (opMysibl ra3000pa3HOro YIiIeBOA0PO/a 0 €ro OTHOCUTENIBHOM MIIOTHOCTH U
MaccoBOM JI0JI€ 3JIEMEHTOB WJIM 110 MPOAYKTaM cropanus. Pemienue 3agad Ha BbIBOJ (GOPMYJIBI
BEIIECTBA HA OCHOBAHWHU OO1IEH (POPMYIIBI TOMOJIUTHYECKOTO Psiia OPraHMYECKHUX BEIIECTB
Pemienne TeKCTOBBIX KOJTMUECTBEHHBIX U KaUECTBEHHBIX 3aau. AHAIU3 rpaUKOB, TAOIHII, CXEM.
Amnanu3 npobieMHbIX cuTyanuil. Pemenue skciepumMeHTalbHbIX 3a7a4. [locTpoeHne runoTe3sl Ha
OCHOBE aHaJIM3a UMEIOIINXC TaHHBIX. PadoTa ¢ kuuroil. Cucremarusaimsa 3HaHuii. Pemenue
MMO3HABATENBHBIX 3a71a4 (1pobaem). Opranndeckuii cuHTe3. Permenue 3a1a4 Ha BBIBOT (GOPMYJIBI
BEI[ECTBA HA OCHOBAHUHU 001IEH POPMYIIBI TOMOJIOTUYECKOTO PsiJia OPraHUYECKUX BEIIECTB.
Pemenue 3a1ay Ha HaX0XKJAEHUE MAcChl WM 00bEMa OPraHUYECKOro BEIIECTBA M0 YPaBHEHUIO
pPEeaKMM C UCTOJIb30BaHUEM TOHITHS «MACCOBAsI IOJIsH MPUMECH, BBIX0O1a IPOIYKTa,
PacTBOPEHHOI'O BELIECTBA.

[IpakTnueckas pabota. «OnpeneneHrue coaep KaHus IIIIOKO3bl B Pa3HBIX COPTaxX MENa».

A3omcoodeprcanue y2ineeo0opoowt 4 uaca

Bnusinue atoma a30Ta Ha CBOICTBa yriieBOIOPOJOB Ha MPUMEPE AMUHOB, aMHUHOKHCIIOT,
a30TCOJIepKaIINX TeTepoluKiIoB bruononumepsi-0enku, HyKJIEMHOBbBIE KUCIOTHl OpraHu4ecKuii
cuHre3. [lepcrekTuBhI.

[IpakTuueckas padota. «OOHAPYKEHHE B MOPOKECHOM OEJIKOB, YKUPOB, YIIICBOJAOB, TUMOHHOM
KHCIIOTBI».

Hmoczosvie 3anamusn 2 uaca

TBopueckue 0TYeTHI O BEIOPAaHHBIM TEMAaM.

4. TemaTudeckoe NIIAHUPOBAHHUE

Ner\nm | Pasnen, Tema Koisi-Bo | @opma opranuzanuu
4acoB | AEATENBbHOCTH

1 PabGora B xuMu4eckoii saboparopuu 3 becena, npakrnueckas
paborta

2 Kak opopMuTh pe3ysibTaTbl HAYYHOTO 4 TBopueckas pabora B

HcceI0BAHNA rpymnmnax

3 IIpuMmepsl nccle10BATEIbCKHX PadoT 2 ITpakTtuyeckas pabora

4 IIpeneabHbIe yriieBoaopoabl 4 Pab6ota B rpymnmnax,
pakTuyeckas padora

5 HenpenenbHbie yrieBoaopoabl 8 Pabota B rpymnmax,
npakTuyeckas pabdora

6 Kucaopoacoaep:xamye opranniecKkne BemecTsa 7 Pabota B rpymnmnax,
npakTuyeckas pabora

7 A3oTcoaep:kamme yriesoaopoabl 4 Pabota B rpymnmax,
npakTudeckas pabdora

8 HTorossbie 3ansiTHs 2 TBopueckas pabora,




3amuTa IMpoOCKTOB.

IIpocmotp

BCEI'O

34

KajengapHo-teMaTH4YeCKHUil IVIAH.

Norm\nr

Paznen, tema

Koi-Bo
JacoB

ara
o
TIaHy

Jara
o

dbakTy

IIpumeuyanue

PaGora B xumMunueckoii jaboparopuu 3 yaca
[IpaBuna paboThl B XUMHUYECKOH J1a00paTOPUH U
oxpana Tpyaa. [IpaBuna 6e3omacHoi paboThI B
XUMHUYECKOH JTabopaTOpUn: CO CTEKIIOM,
METaJIJIOM, TPOOKAMH.

O3HakoMJIEHHE yYaluxcs ¢ Kiaccuukaiueit u
Tpe6OBaHI/ISIMI/I, MNPpEABABIACMBIMU K XPAaHCHUTO
71a00paTOPHOTO 0OOPYIOBAHMS, H3yUEHUE
TEXHUYCCKUX CPEACTB o6yquH$[, npeamMEToOB
71a00paTOPHOTO 0OOPYIOBAHMSI.

TexHuka JEMOHCTpAIIMH OTBITOB (HA IpUMeEpax
OJIHOTO - IBYX 3aHUMATEJIbHBIX ONBITOB).

Kak opopMuTth pe3yjibTaTbl HAYYHOI'0
uccie10BaHus 4 yaca

Kak opopmuts pe3yapTaTsl HAyYHOTO
HCCIIeIOBAaHUS

TpeboBanus K coiep>KaHUIO OTUETA O
MIPOBEAEHHOM HCCIICIOBAHHH.

DJIeMEHTHI TUCbMEHHOTO OTYETA O IPOBEIEHHON
Hay4HO- UCCJIEA0BATENIbCKOM paboTte (Tema
HCCIeA0BaHUs, aKTYaJIbHOCTh BRIOOPA TEMBI
Hccaea0BaHus, OOBEKT U MPEAMET UCCIICI0BAHMS,
LIEJIH 1 3aJa41 MCCIEI0BaHUsl, THIIOTE3a,
TEOpeTHYeCKas U MPHUKJIaIHAS [ICHHOCTh
MOJIYYEHHBIX Pe3yJbTaTOB

MeTtopl Hcciea0BaHus, KpaTKUi 0030
MMEIOIIEICS TI0 JAaHHOH TeMe JTUTepaTyphl,
BBIBO/IbI 1 PEKOMECH 1AM ).

IIpumepsbl ucciiea0BaTENIbCKUX PadoT 2 yaca
[IpakTueckas pabota «Omnpenenenue
OpPraHOJIENITUYECKUX CBOWCTB BO/JIBI.
Omnpenenenue TeMneparypbl, MyTHOCTH,
LIBETHOCTH U 3amnaxa BoJbl». [IpakTuueckas
pabota «AHanu3 Bojabl. OnpenencHue
KHCIIOTHOCTH BOJBI».

[IpakTuyeckas padora «OnpeneneHue
MUHEPAIBHOTO COCTaBa BOJbI (ONpeeIeHne
oOriei 1 kKapOOHATHOH HKECTKOCTH, OTIpeJIeIIeHUEe




XJIOpU/I-UOHA, OTIpEIeTICHHUE CYIb(aT-HOHOB)».
[TpakTuyeckas padora. «O4nCTKA BOJBIY.

10

IIpenenbHbIe yrieBoaopoasl 4 yaca
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
aKaHOB. MexaHW3M peakinii 3aMeleHus B
XUMHYECKUX CBOMCTBAX alKaHOB. IHyKTUBHBIN
3¢ deKT Ha TpUMepe rajJoreHIIPON3BOTHBIX
AJIKAHOB

11

Pemenue 3a1ay Ha HaxoXAeHUE (POPMYIIbI
ra3000pa3HOro yrieBoaopo/a Mo ero
OTHOCHTEJIBHOW INIOTHOCTH U MAaCCOBOM J10JI€
3JIEMEHTOB WJIM IO MPOJYKTaM CrOpPaHUsl.

12

Pemenue 3a1ay Ha HaxoXAeHUE (POPMYIIbI
ra3o00pa3HOro yrieBoJ0po/ia 1o ero
OTHOCHTEJIBHOW INIOTHOCTH U MAacCOBOM JI0JIe
2JIEMEHTOB WJIM IO NMPOJYKTaM CrOpPaHUsl.

13

Pemenne 3aga4d Ha BEIBOA (JOPMYJITBI BEIIECTBA HA
OCHOBaHUU 00I1IeH (POPMYITBI TOMOJIOTUYECKOTO
paaa OPraHnvdCCKuX BEIICCTB

14

HenpeneabHble yrijieBoaopo/abl 8 4acos
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
aJIKCHOB, aJJKWHOB, alkagueHoB. CurMa u nu-
cBsi3u. Jlenokanu3zamus nu-cBs3n. Mexanuszm
peaKIyii MPUCOSTUHEHUS B XUMUYECKHUX
CBOMCTBAX aJKEHOB, aJIKHMHOB, AJIKAJUECHOB.

15

DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
AIIKEHOB, AJIKWHOB, aJIKaJAreHoB. Curma u nu-
cBsi3u. [lemokanuzanus nu-cBsi3n. MexaHu3m
peaKIyii MPUCOSTUHEHUS B XUMUYECKHUX
CBOMCTBAX aJIKEHOB, AJIKHHOB, AJIKAJIUCHOB.

16

Peakuuu nonumepusanuu. HarypanbsHbliii u
CUHTeTHYeCKHE Kayuyku. Pesauna Oprannyeckuii
CUHTE3

17

Peakuuu nonumepusanuu. HarypanbsHbiii u
CHUHTEeTHYECKHE Kayuyku. Pesuna Opranndyeckuil
CUHTE3

18

OKXKHCIIUTEIIBHO — BOCCTAHOBHUTEIILHEIC pCaKluuu B
OpraHquCKOﬁ XHMHH.

19

OKXKHCIIUTEIIBHO — BOCCTAHOBHUTEIILHEIC pCaKluuu B
OpraHquCKOﬁ XHMHH.

20

Pemienue 3a1a4 Ha HaxX0XAeHUE POPMYJIBI
ra3000pa3HOro yrieBoaopoa Mo ero
OTHOCHUTEJILHOM IJIOTHOCTH U MacCOBOU J10J1€
IEMEHTOB WJIH 10 MPOLYKTaM CrOpaHUs

21

Kucaopoacoaep:kamme oprannyeckue
BellecTBa 7 4acoB

O yYHKIMOHAJIBHBIE TPYIIIIHI
KHUCJIOPOJCOAEPKAIIUX YIJIEBOAOPOI0B. BiusiHue
(YHKIIMOHATBHBIX TPYII U UX KOJIMYECTBA HA
XUMHUUYECKYIO0 aKTUBHOCTD YIJIEBOJAOPOIOB.




22 DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE 1
MOJIEKYJI KUCIIOPO/ICOIEPKAIIUX YIIIEBOI0POIOB.

23 OpraHuyecKuii CHHTE3. 1

24 Opranudeckuil CUHTE3. 1

25 Pemenue 3a1a4y Ha BbIBOJ (POpPMYIIBI BElIECTBA HA 1
OCHOBAHMU 00IIEH (POPMYIIBI TOMOJIOTHIECKOTO
psijia OpraHuveCcKUX BEIIECTB.

26 Pemenue 3a1a4 Ha HAXOXKACHUE MACCHl WIIN 1
00BbeMa OPraHuvYecKOro BEIIECTBA IO YPABHEHUIO
PEaKIMU C MCIIOJIb30BAHIEM TOHSATHS «MaccoBast
JI0JIs» TIPUMECH, BBIXO/Ia MTPOIYKTA,
pPacTBOPEHHOTO BEIIECTBA

27 [IpakTuueckas padota. «OnpeaeneHue 1
COJIepKaHUS TIFOKO3BI B PA3HBIX COPTaxX MENay.

28 A30Tcoaep:Kalue yrieBoaopoabl 4 yaca 1
BimstHue atoma a3zora Ha cBOMCTBa
YIII€BOJIOPOJIOB HA MMPUMEPE aMHUHOB,

AMHHOKHCIIOT, a30TCOIEPIKAIINX TeTEPOITUKIIOB.
TBopUeckne 0T4eTH N0 BEIOPAHHBIM TEMaM

29 buononnMepbI-6eKy, HyKJIEHHOBBIE KHCIIOThI 1

30 BrononnMeppI-0eNnku, HyKJICHHOBBIC KUCIOTHI 1

31 Opraandeckuit cuntes. [lepcrekTuBel 1

32 [IpakTuueckas padota. «O0Hapy)eHUE B 1
MOPO’KEHOM O€JIKOB, )KHPOB, YIJIEBOJIOB,

JMMOHHOW KUCIJIOTBI»

33 HTorossle 3aHATUS 1

34 WTorossle 3aHATUSA 1
Hroro 34




