MUHOBPHAYKH POCCUMCKON ®EJIEPAIIMA
dejiepaIbHOE TOCY/IAPCTBEHHOE aBTOHOMHOE 00Pa3oBaTEeIbHOC YUPEK/ICHHE BBICIICIO 00pasoBaims
«HoBOCHOUPCKMIi HAIIMOHAIIBHBII HCCIIE/I0BATCIILCKHH TOCY/[apPCTBCHIIIN YHHBCPCHTCT
(HosocubGupekuit rocy iapersennniit ynusepeuret, HI'Y)
Crpykrypuoe nojpasjeienne HopocHdHpeKoro rocy/1apcrseHHoro ynusepeurera —
Crenma/ m3upoBannelii yaeono-nayunsiii nenrp Yuusepenrera (CYHILHITY)
MuHHCTEPCTBO HAayKH | Bbiciero oopasonanus Poccuiickoii dejepannn

COI'JTACOBAHO
3amecTuTesb JupekTopa 1o YP

%’rponcxau 0.B.)

23 uosiops 2023 1.

VTBEPX]IEHO

Ha 3acejianuu yuenoro cosera
CYHITHI'Y

IIporokos Ne 48 ¢

ot 23 nosiopst 2023 r.

g

YTBEPXJIAIO
Jlupexkrop CYHITHI'Y

7 ( llckpacosa JILA.)

23 nosidpsi 2023 1.

PABOYASI ITIPOI'PAMMA

Kypca Bneypoqnoii JACHATCILHOCTH «buoJjiornyeckasi XumMHst JUIsl OJIMHMITHA/THHKOB»

3ane/yiommuii kKade/(poii cCTeCTBCHUBIX HAYK

Jlsivimig 'puropuii Mouceesnd, J1.0.11., mpogeccop

Hosocubupck 2023




MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mnporpamMmma Kypca BHEypOuHOW nesitenbHOCTH «buosoruveckas XuMus A
OJIMMITHAHUKOBY I CpeAHero ooOmero oOpa3oBanus (malee — mporpamma) paspaboTaHa B
COOTBETCTBUHM C TpeOoBaHuAMU DenepasbHOr0 TOCYAApCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHIapTa
cpennero obmiero oopazoBanusi (PI'OC COQ), opueHTHpPOBaHA HA OOECTICUCHHUE WHAWBHIYATbHBIX
noTpeOHOCTEN O0yYaromMXcs M HalpaBjieHa Ha JOCTH)KEHUE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
MPOrpaMMbl CpeAHEro o0Iero o0pa3oBaHUS C YYETOM BbIOOpa ydacTHHKAMHU OOpa30BaTENIbHBIX
OTHOIICHUN KYpCOB BHEYPOUHOU AEATEIbHOCTU. DTO MO3BOJIIET 00ECIIEYUTh €AMHCTBO 00s3aTENIbHBIX
tpedoBanuit ®I'OC COO Bo BceM MPOCTPAHCTBE IIKOJIBHOTO 00pa30BaHus: HE TOJBKO Ha ypOKe, HO U
3a €ro npeJenaMu.

Hacrosimuii kypc npeaHa3HayeH A yIayOJIEHHOTO H3Yy4YeHHsT OMOJIOTHUECKUX SBICHUN U
3aKOHOMEPHOCTEM, paclIMpeHus 0a30BbIX 3HAHWUW, Pa3BUTHUSI NMPAKTUUYECKUX YMEHUN U HaBBIKOB B
COBPEMEHHOI OMOJIOTHH.

AHHoOTanusi. [71aBHOM 1eNbl0 JAaHHOTO CIEHUANIBHOTO Kypca SBISETCS MOATOTOBKA
omumnuagHoil komanasl CYHL[ mno Ouonorumu K NpakTHYECKOMY Typy 3akJIIOUUTEIBHOIO 3Tamna
Bcepoccuiickoii onuMmuabsl MIKOJIBHUKOB MO OMOXMMHUU. BecbMa yTHIMTapHBIN XapakTep Ield U
ONpeAeNuI COAEpKaHME Kypca: JaHHas MporpaMMa ObUla COCTaBI€HA C Y4YeTOM 3aJaHui
3aKJIIOUMTENBHBIX JTanoB Bcepoccuiickux onaummnuan mo OHOJIOTUM IOCIETHUX JIET U HMMEET
BBIPAKEHHYIO PAKTUYECKYIO HAIIPABIEHHOCTb.

Tak ke MOXHO BBIIEIHTH CIEAYIONIME I OCBOSHHUS IPOrpaMMBbl CIIEHKypca OOydYeHHe
[IPaKTUYECKUM IpueMaM Oe3omacHoil paboThl B OMOXMMHMUYECKOH Jaboparopuu, pa3BUTHE
XUMHYECKOTO MBIIUICHUS, (HOPMUPOBAHKE HABBIKOB UCCIIEIOBATEILCKOM IEATEIHHOCTH.

B pesynbrare ocBOeHUsI MPOrpaMMBbI CEKypca OOyUarOlUICs A0KEH UMETh MpPeCTaBIeHUE

0 (epMEHTATUBHOM KaTaln3e, MeXaHu3Max (pepMEeHTATHUBHBIX peakiuii, 00 HHruOUTOpax M crocodax
MHTUOMPOBAHUS PA3TUYHBIX ()EPMEHTATUBHBIX PEAKIMI, OCHOBHBIX OMOXUMHUYECKUX METa00INIECKUX
NyTAX U croco0ax MX peryisilud, 3HaTh NMpaBuUia Oe30MmacHOM paboTsl Mpu paboTe B XMMUYECKOMH
1abopaTopuy, OCHOBHBIE KAaUECTBEHHBIE PEAKIMU Ha O€NKH, KHUPbI, YIJIEBOJAbl M HYKJIECHHOBBIC
KHMCIIOTBI, IPUMEPBI KOPEPMEHTOB, TUIIBI (DEPMEHTATUBHBIX PEAKIIHUM, YMETh MOJIb30BATHCSI OCHOBHBIM
XUMHYECKUM 00O0pYJOBaHHEM, FOTOBUTH PACTBOPHI BEIIECTB 3a/laHHON KOHIIEHTPAIMH, ONPEENATh
KOHCTaHTBhl MaKCUMaJbHOM CKOPOCTH M KOHCTaHThl Mmuxasnuca, TUI MHTMOMPOBAHUSA U KOHCTaHTY
MHTUOMPOBAHUS, MTPOBOJUTH TUTPOMETPUYECKOE ONpeeTeHHe KOHIEHTPAIlUK BELIECTB, a TAKKE UX
KaueCTBEHHOE OIPECIICHUE.
AKTyalbHOCTh W Ha3HaueHHe nporpammbl. [Iporpamma paspaboTaHa B COOTBETCTBUU C
TpeboBanusMU PenepaabHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHOIO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3oBaHMsI, OPUEHTUPOBaHA Ha OOecleueHNue WHIUWBUIYaJIbHBIX MOTpeOHOCTEH OoOydaroluuxcs U
HalpaBlieHa Ha JOCTHKEHHE IUIAHUPYEMbIX Pe3yJbTaTOB OCBOEHHS MPOrpaMMbl OCHOBHOTO OOILEro
o0Opa3oBaHMs C Y4eTOM BBIOOpa y4acTHMKaMH OOpa30BaTENIbHBIX OTHOIIEHHWH KypCOB BHEYPOUYHOMH
NEeSITeIbHOCTH. DTO TO3BOJISIET 00ecleynTh €AUHCTBO 00s3aTenbHbIX TpeboBanuiit ®I'OC Bo BceM
MIPOCTPAHCTBE IIKOJIBHOTO 00pa30BaHUs: HE TOJILKO Ha YPOKe, HO U 3a €ro IpeesaMH.

[Iporpammoii npenycMoTpeHo (GpopMUpOBaHHE COBPEMEHHOT'O TEOPETHUYECKOTO YPOBHS 3HAHHIA,
a TaKKe MPAKTUYECKOro OIbITa paboThl ¢ JabOpaTOpHBIM 000pYIOBaHMEM, OBIIAJCHUE MPHEMaMHU
UCCIIEIOBATENIbCKOW  JIeATENIbHOCTH.  MeToAbpl  OopraHM3aldud  o0pa3oBaTeNbHOM W HayyHO-
UCCIIEIOBATENbCKOM  JIESTENIbHOCTH — MpeaycMaTpuBaloT  (GopMHpoOBaHHE Yy  OOy4arommxcs
HECTaH/JAapTHOIO TBOPYECKOTO MBIIIJIEHUS, CBOOOJBI CAaMOBBIPDAKEHUS U HHAWBUIYaTbHOCTU
CYKJICHHH.



[Iporpamma craHeT BOCTpEOOBaHHOH B TEPBYIO OYepeab OOYYAIOUIMMHCS, KOTOPHIE HMEIOT
CTOUKHUI HHTCPEC U COOTBCTCTBYIOIIYIO MOTUBAIIMIO K M3YUCHUIO MMPEAMETOB CCTCCTBCHHO-HAYYHOI'O
[UKJId, CCTCCTBCHHBIX HAYK U TEXHOJIOTHH.

B HacTtosmiee Bpemst Oronornyeckoe o0pa3oBaHue JOHKHO 00ECIICUUTh BBIITYCKHHKAM BBICOKYIO
OMOJIOTUYECKYIO, SKOJIOTHYECKYI0 M NPUPOAOOXPAHUTENBHYIO TPAaMOTHOCTh. 3HaHUS B 00IacTH
OCHOBHBIX OMOJIOTHYECKUX 3aKOHOB, TEOPUU U HICH (OPMHUPYIOT HPABCTBEHHBIC HOPMbI M TIPUHIIHITBI
OTHOIICHHS K KUBOHW MPHUPOJIE.

B kadecTBe IICHHOCTHBIX OPHEHTHUPOB OHMOJIOTMYECKOro OOpa30BaHUSI BBICTYMAIOT OOBEKTHI,
u3ydaeMble B Kypce OHMOJIOTHH, K KOTOPBIM Y yYaluxcsi popMupyeTcst IEHHOCTHOE OTHOIeHue. [Ipu
3TOM BEIYIIYIO POJIb UTPAIOT MMO3HABATENIbHBIC [IEHHOCTH, TAK KaK JAHHBIA YYEOHBIH MPEIMET BXOIUT
B IpyImiy npe€aMETOB ITO3HABATCIIbHOTIO HHKJIA, IMIaBHAA HCJIb KOTOPLIX 3aKIIHOYACTCA B HU3YYCHHUU
COBPEMEHHBIX CIIOCOOOB peIIeHHs TI00aIbHBIX podieM coBpeMeHHOCTH. [Iporpamma mpecienyer He
TONBKO OOpa3zoBaTelbHbIE, HO W BOCIHUTATEIbHBIC IIETH, IIOCKOJIBKY OHa CIOCOOCTBYET
(OPMHUPOBAHUIO FKOJIOTHUECKOTO U OMOTEXHOJIOTMYHOTO MBIIIJICHHS Y MOIPACTAIOIIETO TTOKOJICHUSI.

[IporpaMma TOMOKET HIKOJBHHUKY B OoJiee TiTyOOKOM HM3YyYCHHH MHTEPECYIOIIEH ero oodiactu
€CTECTBCHHBIX HAyK, a TAKXKe B MPUOOPETEHUH BAXKHBIX COLMAIBHBIX HABBIKOB, HEOOXOIUMBIX JUISI
MPOAYKTUBHOM COIHATTU3AIMH U ()OPMHUPOBAHUS TPAKIAHCKOM TO3UIIHH:

— HaBbIKa CaMOCTOATCIIBHOIO PCIICHHA AKTyaJIbHBIX HCCICAOBATCIIbCKUX MWW MPAKTHYCCKUX
3aja4, BKIIOYAKOIIETO B ce0s yMEHHUE BUACTh M aHAJIM3HPOBATH MPOOJIEMBI, HYKIAIOIIUECS B
pCIlICHUH, YMEHHUE JCTAILHO MpopaldaThiBaTh M PEAIM30BBIBATH CHOCOOBI pabOThl C HUMHU, YMEHHE
IUTAHUPOBaTh COOCTBEHHYH) pPa0OTy M CaMOCTOSITEIILHO KOHTPOJHMPOBATH CBOE MPOJBIIKEHHE K
KeIIaeMOMY Pe3yJbTaTy;

— HaBBIKA TEHEPHUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX HJIEH, 00JeUeHHS MX B YIOOHYIO s
pacripoctpaneHus Gopmy;

— - HaBbIKa YBAXUTCJIIbHOTO OTHOLICHUS K YY>XHUM B3TJIAgaM U UJCAM, Oq)OpMJ'IeHHI)IM B pa60Tax
JPYTHX JIIOJIeH, IPYTUX aBTOPOB — BIAJEINbIIEB HHTEIIEKTYyallbHOM COOCTBEHHOCTH;

— HaBbIKa pabOThI CO CMENHUATU3NPOBAHHBIMI KOMIBIOTEPHBIMHU MPOrpaMMaMu, J1a00paTOPHBIM
000py/I0BaHNEM, TEXHHUYECKUMHU YCTPONUCTBAMH, OMOTMOTEYHBIMU (POHIAMH U WHBIMH PECypcaMu, C
KOTOPBIMH MOKET OBITh CBSI3aHA MTPOEKTHO-UCCIIEA0BATEIbCKAS AEITETbHOCTD ITKOJIBHUKA.

OcBoeHHE JaHHOTO Kypca MO3BOJUT IIKOJFHUKAM y4acTBOBATh B OJIMMIIMAJAX Pa3HOTO YPOBHS,
ycnemHo caath EI'D u BcTynuTenbHbIe 9K3aMeHbI B BY3bl METUKO-OHOIOTHYECKOTr0 IpohuIs.

BapuanTsl peasu3anuu nporpaMMbl 1 ()OpMbI POBeIEHUs 3aHATHIA.

[TpomomkuTenbHOCTH 00pa3oBaTeabHOro mpoiecca — 1 roa. KommdectBo vacoB — 56 yacos (2
yaca B HEJIEIIIO).

B3aumocBsa3p ¢ nporpamMmol BocnuTraHus. IIporpamma kKypca BHEYPOYHOHM AEATEIBHOCTU
pa3paboTaHa ¢ y4eTOM peKOMEHAALUi MPUMEpPHON MPOrpaMMBbl BOCIIUTAHMSI, YUUTHIBAET IICUXOJIOTO-
MeIarorMyeckue OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTeropui. DTO TMO3BOJISIET HA MPAKTUKE
COEIMHUTH O0YYAIOIyI0 U BOCIIUTATENIbHYIO JeSTEIbHOCTH MeJjarora, OpueHTUPOBATh €€ He TOJIBKO Ha
MHTEJUIEKTyalIbHOE, HO U Ha HPAaBCTBEHHOE, COLIMAIIbHOE Pa3BUTHE peOEHKA. DTO MPOSIBIAETCS:

— B IPUOPUTETE JUYHOCTHBIX PE3YJIBTATOB PEAIM3ALMU POIPAMMBI BHEYPOUHOU AESATENBHOCTH,
HaIIEMNUX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHOU IIPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATHA A8 MIKOJHHUKOB, OOECHEYMBAIOUIMX OOJBIIYI0 HX
BOBJICYEHHOCTb B COBMECTHYIO C IE€NAaroroM M IPYTUMH JAECTbMHU JEATE€IbHOCTh U BO3MOYKHOCTh



0o0pa3oBaHMsl Ha €€ OCHOBE JETCKO-B3POCIBIX OOLIHOCTEH, KIIIOUEBOE 3HAUYEHHE KOTOPBIX IS
BOCIIUTaHHUs IIOJYEPKUBACTCS IPUMEPHOU IIPOTPaMMOM BOCIIUTAHUS

— B WHUIMHUPOBAHUHM M TIOAJEP)KKE HCCIIEAOBATENILCKOM JEATEIbHOCTH HIKOJIHHUKOB B (opme
OpraHu3aly TPYHIOBBIX M MHIMBHIYaJIbHBIX HUCCIECAOBAHUN (MUHH-MCCIEJOBAHUIN), BKIIOYEHHUE B
YPOK pa3IM4yHBIX HCCIENOBATEIbCKUX 3aJaHUM M 3aJad, 4YTO JaeT BO3MOXHOCTH OOyYaroIIMMCS
npuoOpecTH HABBIKM CAMOCTOSITEIIBHOTO PEIICHUS TEOPETHYECKOW MpoOJIeMbl, TeHEPUPOBAHUA U
oopmieHnss COOCTBEHHBIX THIIOTE3, YBAXHTEIHHOIO OTHOIICHUS K UY)XUM HJIESAM, MyOIUYHOTO
BBICTYIUICHHMS], ApIYMEHTUPOBAHMS U OTCTAUBAHMSI CBOEH TOYKU 3PEHHUS.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUA KYPCA BHEYPOUYHOM JEATEJbHOCTH

Pa3Butre npakTHUECKON AEATEIBHOCTH M OMbITA MPOBEJACHUS MCCIEIOBAHUN, B TOM YHCIIE
AKCIIEPUMEHTAIBHBIX BXOJUT BO BCE TPYIIBI pPE3yJIbTaTOB, OOO3HAYCHHBIX B TPEOOBAaHUAX K
pesysbTataM Bo Beex Bepcusax @I'OC OO0

JIn4yHOCTHBIE pPe3yabTAThI:

B cgepe epasicoanckoco 6ocnumanus: TOTOBHOCTH K COTPYIHHUYECTBY B IIpolEcce
COBMECTHOT'O BBIMIOJIHEHUSI Y4EOHBIX, TO3HABATEIbHBIX U UCCIIEIOBATENLCKUX 33/1a4, YBAXKUTEILHOMY
OTHONIICHUS K MHEHHUIO ONIOHEHTOB TP OOCYXIEHHUU CHOPHBIX BOIPOCOB OHOJOTHYECKOTO
COJIEpKaHUsl, CIIOCOOHOCTh OMpPENeIsITh COOCTBEHHYIO IIO3UIMI0 IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM >KU3HU U OOBSICHATD €€

B cgpepe nampuomuyeckoeo gochumanusi. CioCOOHOCTb OLIEHUBATH BKJIAJ POCCHMCKUX YUEHBIX
B CTAHOBJICHHE M pa3BUTHE OUONOTMHU, MOHMMAaHWE 3HA4YeHUs OWOJIOTMM B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HU YEIIOBEKa U COBPEMEHHOTO 0OIIECTBA.

B cgepe 0yxosno-upascmeennoco 6ocnumawnus: TOTOBHOCTh OIICHMBATh IIOBEICHUE U
MOCTYNKA C TIO3UIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOW KyJIbTYpbl; MOHHMAaHUE
3HAYUMOCTH HPABCTBCHHOT'O ACTICKTA JICATEIHHOCTH YEJIOBEKA B MEIUIIMHE ¥ OMOJIOTHH.

B cghepe scmemuueckoco éocnumanus: NMOHUMaHHE SMOIMOHAIBHOIO BO3JCHCTBHUS >KMBOM
MIPUPOJIBI U €€ LIEHHOCTb.

B cghepe ghuzuueckoco eocnumanus, popmuposanus Kyismypsl 300p08bs U IMOYUOHATLHOZO
On1azononyyus: OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 37I0POBBI0 M YCTAHOBKA Ha 3J0POBBIN 00pa3
KHU3HU (30pPOBOE MUTAHUE, COOIOIEHNE TUTUEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEXUM
3aHATUA W OTAbIXA, peryispHas (u3nuecKas aKTUBHOCTH); OCO3HAHWE IOCIEJICTBUN M HEMpUSTHE
BPEIHBIX TMPUBBIUEK (YHNOTpeOJIEHUE alKorofisi, HApPKOTHUKOB, KypeHHE) W WHBIX (opM Bpena Ais
(U3MYECKOTO U TICUXHUYECKOTO 3/I0POBbS; COOJIIO/IEHNE MPaBHJI 0€30MacHOCTH, B TOM YHCIIE HABBIKU
0€301acHOT0 MOBEJICHUs] B MIPUPOJAHOU cpefie; chOPMUPOBAHHOCTh HaBbIKa peiieKCHu, yIpaBIeHUE
COOCTBEHHBIM SMOITMOHATBHBIM COCTOSTHUEM.

B cgpepe mpyoosoco eéocnumanusi; TOTOBHOCTh K aKTUBHOW JEATEIbLHOCTU OMOJIOTHUYECKOH U
9KOJIOTUYECKOW HaINpaBIE€HHOCTH, CIHOCOOHOCTh WHHUIIMUPOBATh, IUJIAHUPOBATH M CAMOCTOATEIHHO
BBITIONHATh TaKylo AESTeNbHOCTb, MHTEPEC K MPAKTHUECKOMY HM3yuYeHHUIO Mpodeccuid, CBA3aHHBIX C
OuOoJ0THel, TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOPa30BaHHUIO HA MPOTSKEHUU Bee
KU3HHU.

B cghepe sxonocuueckoco 6ocnumanus: OpUeHTAlUS HA MPUMEHEHHE OMOJIOTMYECKUX 3HAHUUN
IIPU peIIeHNH 3a/1a4 B 00JIaCTU OKPYXKAIOIIEH Cpe/ibl; 0CO3HAHUE IKOJIOTUYECKUX MPOOJIeM U MyTel ux
perieHus; TOTOBHOCTh K YYaCTHIO B MPAKTHYECKOW JEATETLHOCTH JKOJOTUYECKON HANpPaBJICHHOCTH,
CIIOCOOHOCTh HCTOJIb30BaTh MPUOOpETaeMble TPH HW3YyUYEHWHW OWOJOTUM 3HAHUS W YMEHUS TpH
pereHuu MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM TIPHUPOIOIIOIH30BAaHUEM (COOTIOICHUE TPaBUIT
MOBEJICHUsI B MPUPOJIE, HAMPABICHHBIX HAa COXpPAHEHHWE PABHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUJIOB,
9KOCHCTeM, Ouocdepbl); aKTUBHOE HENPHUATHE JACWCTBUN, MPUHOCAIIUX Bped OKpYyKarolen
MPUPOJHON cpefie, yMEHHE TMPOTHO3UPOBATh HEONATOMPUITHBIE JKOJOTHYECKHE TOCIEICTBUS
NpeANPUHUMAEMBIX JEHCTBUN U MPEAOTBPALIATh UX;.

B cipepe nonumanus yennocmu mayuno2o no3Hanus: TOHUMaHUE crieUU(UKH OMOJOTHUH Kak
HayKHd, OCO3HaHHWE €€ poii B (OPMHUPOBAHMH PANUOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUE
LIEJIOCTHOTO MPEJCTABIEHUS 00 OKpPYKaIOIEM MUPE KaK O €IUHCTBE IIPUPO/JIbI, YeIOBEeKa 1 O0IIEeCTBa,
B TIO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHHH TMpoOJeM COXpaHEHHUsS MPUPOTHOTO



paBHOBecHs; — YOEXIEHHOCTb B 3HAYMMOCTH OMOJIOTMM JJIi COBPEMEHHOM IMBMIIM3ALMU:
o0ecriedyeHre HOBOTO YpPOBHS DPAa3BUTHS MEIHMIMHBI, CO3JaHUE MEPCIEKTUBHBIX OWOTEXHOJIOTHUH,
CIIOCOOHBIX pELIaTh PECypCHbIE MPOOJEMBbl Pa3BUTUS YEJIOBEYECTBA; INOUCK IIyTeH BbIXoJa W3
r00albHBIX SKOJOIMYECKMX MpolieM M oOecrneyeHue Iepexona K YCTOWYMBOMY pa3BHUTHIO,
palnMoHaIbHOMY UCIOJIB30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;
3aMHTEPECOBAHHOCTh B IOJIyY€HHHM OMOJIOTMYECKUX 3HAHWH B LEJAX MOBBIIEHUS OOLIEH KyJIbTYpBHI,
€CTeCTBEHHO-HAyYHOW TIPAMOTHOCTH KaK COCTAaBHOW YacTH (YHKIHMOHAJIHHOH T'PaMOTHOCTH
o0yyaromuxcs, (oOpMUPYEMOii ITPH N3y4eHUN OMOJIOTHH; — TOHUMAHKUE CYITHOCTH METOJIOB IMO3HAHMUS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTb MHCIIOJb30BaTh I10JIy4aeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHUS SIBJICHUI OKPY’KAaIOIIEro MUpa U NPOMCXOIAIIMX B HEM M3MEHEHUI; yMeHHe
7enaTb 0OOCHOBAaHHbBIE 3aKJIIOUYEHHUS Ha OCHOBE HAyYHBIX ()AaKTOB M MMEIOILIUXCSA JaHHBIX C ILIEJIbIO
IIOJIyYEHHs JIOCTOBEPHBIX BBIBOJOB; — CIIOCOOHOCTH CAMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE
3HAHUA 7S pellieHus MPo0JIeM B pealIbHbIX JKU3HEHHBIX CUTYalUsIX; — OCO3HAHHE [IEHHOCTH Hay4yHOU
JESATEIIBHOCTH, TOTOBHOCTb OCYIIECTBJIATH IIPOEKTHYI0 M HCCIIENOBATEIbCKYIO JAEATEIbHOCTD
WMHAMBUIYalIbHO W B IpyIIe; — TFOTOBHOCTh U CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHMM 1O OHOJIOrMM B COOTBETCTBUU C
KU3HEHHBIMU OTPEOHOCTSIMH.

B cgepe aodanmayuu Kk usmMeHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU CPeobi:
aJIeKBaTHas OLCHKA M3MEHSIOIUXCS YCJIOBUM; NPUHATHE pelIeHUs (MHIMBUAYaJIbHOE, B IpYIIE) B
M3MEHSIONIMXCSl YCIOBUSAX HAa OCHOBaHMM aHaiM3a OMOJNIOrMYecKod HHpOpMalMy; IIaHUPOBAHUE

JIEUCTBUI B HOBOW  CHTyalldM  HAa  OCHOBAaHWU  3HAHWW  OMOJOTHYECKUX
3aKOHOMEPHOCTEHN.

MeranpeamerHblie pe3yJbTaThl:

B cghepe osradenus ynusepcanohvimu yueOHbLMU RO3ZHABAMETLHBIMU OCUCMBULMUL:
bazoBbie JorMueckue AeiCcTBUS:
® CaMOCTOSTENTHLHO (OPMYJIHMPOBaTH U aAKTyallM3UPOBATh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® CIIOJIB30BAaTh MPU OCBOECHUU 3HAHWUN NPHEMBbI JOTMYECKOI'O MBIIUIEHUS (aHanu3a, CUHTE3a,
CpaBHEHMs, KJIacCU(pHUKAIMM, OOOOLICHHS), PACKPBIBATH CMBICT OHMOJIOTHYECKUX MOHSITUH
(BBLAETIATH UX XapaKTepHble NPU3HAKU, YCTAHABIUBATD CBSA3U C IPYTMMHU HOHATHIMM);

® OIpeneNiATh LENH JeATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX JOCTHXKEHHS,
COOTHOCUTh pE3YyJIbTAaThl JEATEIbHOCTH C IOCTABICHHBIMM LEIAMU;[ ] HCIONB30BaTh
OMOJIOrMYECKHE MOHATHS ISl 00bSICHEHUS (DAKTOB U SIBJICHUN KUBOU MPUPOJIBI;

® CTPOUTH JIOTUYECKHE PACCYKICHHS (MHIYKTUBHBIEC, NEAYKTUBHbBIC, 110 AHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BHIBOJIBI U
3aKJIIOYEHUS;

® [PUMEHATh CXEMHO-MOJENBbHBIE CPEACTBA I IPEACTABICHUS CYIIECTBEHHBIX CBS3€H H
OTHOILICHUNA B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUYUIl pa3HOToO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX

bazoBrIe HccaenoBaTeIbCKUE ACHCTBUS:
® HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG}IOBaTeHBCKI/II\/’I HHCTPYMCHT IIO3HAHM,

® BJIAaACTh HAaABBIKaMH y‘-IC6H0-I/ICCJ'ICIIOBaTCJIBCKOI71 n HpOeKTHOﬁ ACATCIIbHOCTH, HaBbBIKaMU
paspeuicHu-d HpOGJ’ICM; CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTOI0B
pCeHICHUA MPAKTUYCCKUX 3a/1a4,



WCTIOJB30BaTh pa3IM4YHbIE BHIBl JEATEIHHOCTH 110 IOJYYSHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaIny, TpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHTYalMsiX, B TOM YHCJE TPU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBINLICHUS, BIAJETh HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMHU
MOHATHSIMU M METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBCHHBIC 33a7a4d B OOPa30BATENBHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

PaGora ¢ nadopmanuen:

OPHEHTUPOBAThCSI B PA3IMYHBIX MCTOYHHMKAX HWHpopMmanuu (Tekcte y4deOHOro mocoowms,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJIOrMUECKUX CIOBAPSAX U CHPAaBOUYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHATM3UPOBaTh MH(POPMALMUIO PA3IUYHBIX BUAOB H (HOpM
MPEJCTAaBICHUS, KPUTUYECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEPOTHUBOPEYHBOCTD;
dopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pa3IMYHbIE METOJBI TpH TOHCKE U OTOOpe
Ouosiornyeckoil nHMopMaIK, HEOOXOJUMOH JIJIsl BRITIOJTHEHUS YYeOHBIX 3a/1a4;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO (OpPMY MPEICTABICHHS  OHMOJIOTUYECKOM
uHpopmanuu (cxemsl, rpaduKy, TUarpamMmbl, TAOJIUIIbI, PUCYHKH H JIp.);

UCIIOJIB30BaTh HAYYHBIH S3bIK B KAueCTBE CpeACTBA MpH paboTe ¢ OHOJIOTHYECKOM
uHpOpMaNKel: TPUMEHITh XUMUYECKUE, (PU3NIECKNE U MAaTEeMaTHYECKNEe 3HAKH M CHMBOJIBL,
dbopmynbl, ab0peBHaTypy, HOMEHKJIATYpy, HCIOIB30BaThb M MPeoOpa3oBHIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH

OLICHUBATh HAAEKHOCTh OMOJOTHYECKOW WHGPOPMAIUK TIO KPHUTEPHSIM, MPEIIOKESHHBIM
yUUTENEM WK C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO;

3alIOMHHATh U CUCTEMATH3UPOBATh OMOJIOTUIECKYIO HH(POPMAITHIO.

B cpepe osnaoenus ynueepcanvuvimu yuebHblMU KOMMYHUKAMUEHbIMU Oelicmeuamuy OOI1eHue:

OCYIIECTBISATh KOMMYHHUKAIIMKM BO BceX cepax *KU3HU; aKTUBHO Yy4acTBOBATH B JUAJIOTE WM
JUCKYCCUM TIO CYHIECTBY OOCYyKIaemMoi TeMmbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CYKIEHHMsS] OTHOCUTENIbHO BBIMOJIHEHHS] Npe/iaraéMoi 3ajaud, YYWUTHIBATh HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHaiora WIN JUCKYCCHH);

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPE/ICTB.

CoBMecTHAS AeITEIbHOCTD (COTDVHHI/I‘ICCTBO)I

BBIOMPATh TEMATUKy W METOJbl COBMECTHBIX JCHCTBUUA C YyYeTOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEHN KaKJI0TO 4ICHA KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOM NIESITEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUSA
[0 €€ JOCTMIKEHMIO: COCTAaBIIATH IUIAH JEWUCTBUM, PACHPENEIATH POJIUM C YYETOM MHEHUU
Y4aCTHUKOB, O0CYXKIAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATH HJIEH C MO3MLUHUM HOBHU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATH MO3UTUBHOE CTPATETMUYECKOE MMOBEACHUE B PA3JIMYHBIX CUTYALUSAX,

MPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM;

B cghepe osnaoenus ynusepcanonvimu yueonuvimu pe2ynamusHoimu deticmeausamuy: CaMoopraHu3alus:

MCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JUIS BBIABICHUS MPOOJIeM M UX PELIeHHs B KU3HEHHBIX
1 y4eOHBIX CUTYAIIMSIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMN 1IE€JIEBbIE U CMBICIIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M MOCTYIKax IO OTHOLIEHHWIO K XKMBOW NMPUPOJE, CBOEMY 3I40POBBIO0 U 30POBBIO
OKpY KarOIIHX;



®  paclupsTh paMKU y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPeIOYTEeHUH;
e  JesiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PELICHHE.

CaMOKOHTPOJIb (pedaekcus):
® BIAJCTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIUHU U PEIICKCUH;
® JaBaTh OIICHKY HOBBIM CHTYyallUsM, BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh, OICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM;

® [PUHUMATh MOTHBBI U aPIYMEHTHI APYTHUX MPU aHAJIU3E PE3YyJIbTATOB JEATEIbHOCTH
OMONUMOHATELHBIN UHTCIICKT:
® CcaMOperyJUpoOBaHUs, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a
CBOC TIOBEJICHUE, CITIOCOOHOCTh aIalITUPOBATHCS K SMOIIMOHATHHBIM H3MEHEHUSIM U TPOSBIISTH
r'iOKOCTB;

e BHYTPEHHEH MOTHMBAlLlM¥, BKJIIOYAIOLIEH CTPEMJIEHME K JOCTHKEHUIO LI U YCIEXY,
OIITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IeHCTBOBATh, UCXOMSI U3 CBOMX BO3MOXKHOCTEH;

IIpunsarue cedsa U APYIUX;
® 0CO3HAHHO OTHOCHUTHCS K JPYrOMY YEJIOBEKY, €0 MHECHUIO;

® [IpU3HABaTh CBOE MIPaBO Ha OLIMOKY U TAaKOE K€ IIPABO APYroro;

® OTKPBITOCTH C€0€ U JPYIUM;

® 0CO3HaBaTb HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

® OBIQJETh CHCTEMOW YHUBEPCAIBHBIX YYEOHBIX PETYJISATHBHBIX JCHUCTBUH, KOTOpas
obecrieunBaeT (HOpPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI MO3ULIUS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (yHpaBieHHs COOOH, CaMOIMCUIUIUIAHBL,
YCTOWYMBOTO ITOBECHMUS).

IIpenmeTHble pe3yJIbTaTbl OCBOCHUSI IPOTrPaMMBbl
B no3naBarenbHOM (MHTENIEKTYalnbHOI) cdepe:

— (opMupoBaHMe YMEHMH pemiaTh yuyeOHbIe 3a7auyd OMOJOIMYECKOIO COJEp)KaHUs, BBISBIATDH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSA3HM, MPOBOAUTH KAYECTBEHHbIE M KOJIMYECTBEHHBIE pPACUEThl, JEJIaTh
BBIBOJIbl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJIbTaTOB;

— (¢opmHpoBaHHE HHTepeca K YIIyOJeHHIO OMOJIOTMYECKMX 3HaHUM (mpenmpoduiibHas
MIOJITOTOBKA U NpodeccroHallbHas OPUEHTALMSI) U BBIOOPY OMOJIOrHH Kak MpoduiIbHOro mpeaMera Ha
CTYTEHH CPETHETO MOJTHOTO 00pa3oBaHus s Oyayiiei npodecCuoHaIbHOM NeATeTbHOCTH, B 00JIaCTH
OM0JIOTMHU, MEAULIMHBI, SKOJIOTHHU, IICUXO0JIOTUH, BETEPUHAPHUH, CETTLCKOTO X03HCTBa,;

— BJaJeHHEe HaBbIKaMU pPabOThl C HMHPOpPMALUEHl eCTeCTBEHHO-HAY4YHOIO COJep KaHus,
MPEACTABICHHONM B pa3Hoi (opme (B BUIE TEKCTa, TAOJIUYHBIX JAHHBIX, CXeM, rpadUKOB, Uarpamm,
MoJieiel, U300pakeHnH ), KpUTUYECKOT0 aHaIM3a HH(OPMAIMK U OLEHKH €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpHUpoBaTh OMOJIOTMYECKHE 3HAHMS CO 3HAHUSAMH JIPYTUX YUeOHBIX MpPEJIMETOB;
WHTEpEC K yrIyOJICHUIO OMOJIOTHYECKUX 3HAHUKM U BBIOOPY OMOJIOTHHU KakK MpOo(HUILHOTO MpeaMeTa Ha
YpOBHE cpenHero oOmiero oOpa3zoBanus s Oyaymeld mpodecCHOHATBHOM JESITEIBHOCTA B 00J1aCTH
OMOJIOTUH, MEAULIMHBI, SKOJIOTHH, BETEPUHAPHH, CEICKOTO XO03sCTBa, MUIIEBON MPOMBIIIIEHHOCTH,
MICUXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MATEPUATMCTUUYECKOIN CYIIHOCTH
T€HOMOB >KHBBIX OPTaHU3MOB U PETYJISALHUIO UX PAOOTHI;

— YMEHHE BJIaJeTh CHCTeMOW OMOJIOTHUECKUX 3HAHMH, KOTOpas BKJIIOYAET OCHOBOIIOJIATAIOIIHe
OMoJIOTMYEeCKUe TEPMHUHBI M TMOHATUS (KU3Hb, KJIETKA, TKaHb, OPraH, OPraHM3M, BHJ, MOIYJISAIUS,
O6uocuHTe3 6eJKa, HaClIeACTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHE U JP.);



— YMCHHME YCTaHABIMBATh B3aUMOCBSI3M MEXIy CTPOCHHEM M (QYHKLIMAMHU: KIETOK pasHbIX
TKaHEW; OpraHaMy M CHUCTEMaMH OpPraHOB y PACTEHUM; dTalaMHM KJIETOYHOI'O LUKJIA U >KU3HEHHBIX
LIUKJIOB OPIaHU3MOB; T€HOTHIIOM U (DEHOTUIIOM;

— YMEHME peulaTh IOUCKOBBIC OHOJOIMYECKUE 3aJaud; BBIABIATH IPUUMHHO-CIIEJICTBEHHbBIE
CBSI3U MEXAY HCCIEeIyeMbIMH OHOJOIMYECKMMHU OOBEKTaMHU, MPOLECCAMU U SIBICHUSAMM; JelaTh
BBIBOJIBI M ITIPOTHO3BI HA OCHOBAHUU IOIYYEHHBIX PE3YJIBTATOB;

— YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATH HUX OKCIEPUMEHTAIbHBIMU  CPEICTBaMH,
(bopMyaHpys LieNb UCCIEI0BaHMs; aHAIM3UPOBATh MOJIyYEHHBIE Pe3yJIbTaThl U JIeNIaTh BHIBO/IBL;

— 3HaHHME OCHOBHBIX (PAKTOPOB OKPY’KaIOIIEH CPebl, BIUAIOLIMX HA Pa3BUTHE U CYIIECTBOBAHUE
KHMBBIX OPraHU3MOB, aJaNTaINH K (paKTOpaM OKpYIKaroliel cpe/pl,

— 3HaHHUE OCHOBHBIX MOJIX0/10B OMOTEXHOJIOIMH, UCIIOIb30BAaHUS €€ IOCTUKEHUN B COBPEMEHHOM
KM3HH YeJIOBEeKa, 0COOEHHOCTH WCIOJIb30BAHUS JKUBBIX OPTaHU3MOB Ui MPOU3BOJICTBEHHBIX HYXII
YEJIOBEKa,

— 3HaHWE OCHOBHBIX IIOJXOJOB CEJIEKIMH ¢ OWOTEXHOJOTUH KYJIbTYpHBIX pAacCTCHHUH,
XapaKTepu30BaTh TI'CHETUYECKH MOTU(PHUIMPOBAHHBIE PACTCHHS, OINEPUPOBATH  IOHSATHIMH,
ruOpuau3anysi, OTJAICHHAss TUOPUAW3ALUS, HCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopMmamus,
MyTareHe3, TeHeTUYECKOe PEJaKTHPOBAHUE;

— I[IOHMMaHHE MOJIEKYJSPHbIX MEXaHM3MOB peajM3allud HacJeICTBEHHOH MHpopManuu u
yMEHHE CBOOOIHO ONEPUPOBATh OCHOBHBIMU MOHATUSAMHU MOJIEKYJISIPHOM OMOJIOTHU U €€ COBPEMEHHBIX
HaIpaBJIEHUN — T'€HOMHUKHU, METAr€HOMUKH, TPOTEOMHUKH;

— 3HaHUE OCHOBHBIX 3a00JIeBaHUI uYeJlOBeKa, MEXaHU3MOB MX pa3BUTHs, cHocoldax uX
JUArHOCTUKY U JICYEHHUS;

— @QopmMHpoBaHME YMEHHUS HCIOJIb30BATh IOHATHUMHBIN anmapaT ¥ CHUMBOJMYECKHH S3BIK
TeHETUKH, IPaMOTHOE MPUMEHEHNE HAay4YHbIX TEPMUHOB, MOHATUH, TEOPUH, 3aKOHOB ISl 0OBSICHEHUS
HaO0JIt0/1aeMBbIX OMOJIOTUYECKMX OOBEKTOB, SIBIEHUH U MPOLECCOB, IO3BOJSIONINX 3aJI0KUTh
(GbyHIaMEHT HayYHOTO MUPOBO33PEHUS.

B nieHHOCTHO-OpHeHTalMOHHOM cdepe:

— 3HaHWE, YTO TPHUMEHEHHE COBPEMEHHBIX TEXHOJOIMH MOJIEKYJISApHOH OHOJOTrMM TO3BOJISET
YCIIELIHO pelIaTh Takue 37000/ JHEBHbIE MPOOJIEMBI, KaK OXpaHa OKpYyXarolleil cpesibl, COXpaHEeHue
3/10pOBbsI YeNIOBEKa, KOHTPOJIb U BOCCTAHOBJICHHE YKOCUCTEM

—  yYMEHHME OLEHMBATh 3TUYECKHE ACTIEKThl COBPEMEHHBIX MCCIIEAOBAaHUM B 00JaCTH OMOTEXHOIOTUU
U TEHETMYECKMX TEXHOJOIMH (HampaBJeHHOE H3MEHEHHEe I'€HOMa U CO3[JaHMe TPAaHCTEHHBIX
OpPTraHU3MOB);

—  yMEHHE MOTUBHUPOBaTh CBOHl BBIOOp Oynyuiei npodeccHOHalbHOW JesITeNbHOCTH B 00JacTh
OMOJIOTUN, MENUIUHBI, OMOTEXHOJOTHH, CEIhCKOTO XO3SHCTBA; YIIIyOJSITh TO3HABATEIBHBIN
MHTEpEC, HalpaBJIEHHBIH Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu U MpoJODKEHUE
OMoJIOrnYeckoro o0pa3oBaHUS B OPraHU3AIMAX CPEeIHEro MpoEeCCHOHATBHOIO M BBICIIETO
o0Opa3oBaHMUsL..



COJIEP)KAHUE KYPCA BHEYPOUHOM NEATEJbHOCTH

Cemectp 1. (28 yacoB)

Paznen 1. DnemenTs! 001mel xuMuu 11t Ononoros. (164)

Konuentpanus. Pacuer KoHIIEHTpauii pacTBOPOB. 24

Xumudeckoe paBHoBecHe. KMCIOTHO-0OCHOBHOE paBHOBecHe. Jlucconuanusi aMUHOKHCIIOT. 2.

TeopeTnueckre OCHOBbI AHATTUTUYECKON XUMHUHU. 3aKOH SKBUBaJIeHTOB. TutpoBanue. Kpuaas
TuTpoBaHuA. Touka SKBUBaJIEHTHOCTU. KHCIIOTHO-OCHOBHOE TUTpOBaHKE. 44

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCINTEIbHO-BOCCTAHOBUTEIBHOE
paBHOBecue. YpaBHenue Hepuera, nonstue E, EO, ux cBs3b. CootHomenue EQ (okucnurenu u

BoccTaHOBUTENN) M pKa (KucIoThl 1 ocHOBaHUs ). OKUCIUTEILHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE.
4q,

JlaGopaTtopHnas padora Nel. KucioTHO — OCHOBHOE TUTPOBaHHME. 2 .
JlaGopaTtopHnast pabotra Ne2. OKuUCIUTEIBHO- BOCCTAHOBUTEIHLHOE TUTPOBAHUE. 2 Y.

Paznen 2. KauecTBeHHOE OmpeesieHre OeKkoB, )KUPOB, YTICBOJAOB U HYKJICHHOBBIX KHCIIOT.
(44)

OCHOBHBIE OMOXMMHUYECKNE KOMIIOHEHTHI KIIeTKHA. KauecTBeHHEIE pCaKkuuu Ha OeJIKN U JKUPBI.
KadgecTtBeHHEIC pCaKkuuu Ha YIjI€BOJAbl, HYKJICHUHOBLIC KUCJIOTHI. 24

JlaboparopHas paboTtaNe3. KauecTBeHHBIEC peakiuu Ha OEIKH, aMUHOKHUCIIOTHI U YKUPBI
YTJIEBOJbI U HYKJIEMHOBBIE KUCTIOTHI. 24

Paznen 3. Katanus OnoxuMuyeckux peakuuii: GepMeHThl U KohepMeHTHI. (8 u)

[Tonastre o katanuze. OCHOBEI TCPMOAUHAMHUKU U KHHCTUKU XUMHUYECKOU pCaKIuu.
Kunernueckne YpaBHCHUSA IJIA peaKHI/Iﬁ HYJICBOI'O, IICPBOTO M BTOPOI'O IIOpsAAKA. 3y,

®epMeHThI. Posib aMUHOKHUCIIOTHBIX OCTaTKOB B ()epMEHTATUBHOM KaTanuze. Turbl
MEXaHU3MOB (pepMEHTATUBHBIX peakuuil. 34

[TonsTue koepmenTa, kopakropa, mpocTeTudeckoil rpynmsl. O630p KOpEepMEHTOB.
Buramussl, ux knaccudukanus. 24

Cemectp 2 (28 yacoB)
Paznen 4. Kuneruka ¢pepmenTaTuBHOM peakiuu. (14 )

Kuneruka pepmeHTaTHBHON peakiy. ypaBHeHus: Muxasnuca-Menrten u bpurrca-Xomnaelina,
ux BbIBOJI. [IpuGnmkenus, UCroyb3yeMble P BHIBOJIE 3TUX YPAaBHEHUH. 2 U.

I'paduk ypaBHeHust Muxasnuca-MeHTeH, ero JUHeapu3alus pa3IndHbIMU CIIOCOOaMH.
Onpenenenre KOHCTaHT (PePMEHTATUBHON peakIMu. 2 4.

Pemtenue 3a1a4 no pepMeHTaTUBHON KUHETUKE. 2 4.



Wurubuposanue. Tunbl HHTUOMPOBAHUS U IPUPOAA UHTUOUTOPA. 3aBUCUMOCTH ITApaMETPOB
(hepMEeHTAaTUBHON peakIUy OT TUTIA KOHIIEHTPAIMKU UHTHOUTOpA. 3 |.

OnpezneneHre KOHCTAaHT MHTHOMPOBAHHUS, PEIICHUE 3a/1a4. 3 Y.
Jlaboparopuas pabota Ned. OnpenencHue akTUBHOCTH, aHATTN3 UHTHOUPOBAHUS. 2 .
Paznen 5. Merabonuueckue myTy U HUKIbL. (144)

buosneprernka. KohepMeHThI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX (DepMEHTOB. JpIxaTeIbHAS
LIETIb, IEPEHOC JEKTPOHOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHI[MAT YYACTHUKOB
NBIXaTEIbHOM Henu. 2 4.

®dotocunTte3. DOTOCUHTE3 y MyPIYPHBIX M 3€JICHBIX OAKTEPHH, Y BBICIIMX PACTCHHI.
doTtocucreMsl U uX dBoTONM. [{uknrdeckas cxema u Z-cxema IepeHoca JIeKTpoHa.
Bomopacmenistomuii KoMIiekc. DHepreTuyeckas "crouMocTs" porocuHTe3a. 2 .

Metabonm3m yriieBooB. [ mukonm3 u ero peryisnus. bposkenue. [mrokoneorenes. CUHTE3
noyicaxapuaoB. Perymnsmus cuatesa rimkoreHa. [{uki Kpebea -ero neHrpaibHOe MECTO B
MeTrabosm3me. 4 4.

JlaGopaTtopHnast pabota Ne5. OnpeneneHue akTHBHOCTH aMUJIa3bl CIIOHBL. 2 Y.

Metabonmmu3m amuHOKHCTOT. [{ukin Kopu. A30THCTBIM 0OMEH M UK MOYCBUHBL. MeTabomm3m
munuaoB. OkucieHnne u OMOCHHTE3 TUNUA0B. MeTabosn3M HyKJIEHHOBBIX KHCIOT. 4 4.



TEMATHYECKOE INTAHUPOBAHMUE

Ne | HammenoBanue paszaenos u teM nporpammel | Konndec | BocnuraTtesbHbI KOMIIOHEHT
n/m TBO
4acoB

1 DNEeMEHTHI 00IIeH XUMHUH sl OMOJIOTOB,; 16 Pa3BuTue u nogaepkka ogapeHHOCTH
00yJaronuxcs ¥ 00ecreyeHue yqyacTus
B OJIMMITMAaX U KOHKypcax

2 KayecTBeHHOE OIpeesIeHue GGHKOF, KUpOB, (4 V CTAHOBJICHHE IOBEPHTENHHBIX

YIJIEBOOB M HYKJIEUHOBBIX KUCIIOT; OTHONICHHHA MEXTy PYKOBOTHTENEM
3 Kartanm3 OMOXMMUYECKUX PEaKIIHii: 8 00BEMHCHNH 1 00y JAIOIINMHUCS 1
(dbepMeHThI 1 KopepMeHTHI MEXKIY 00y4aroUMUCs

HETOCPEICTBEHHO Yepe3 Oecepl,

4 Kunetnka pepMEeHTaTUBHON pEaKIINH, 14 MHCKYCCHH U MOMAEPIKKA OAPEHHOCTH
00yJaromuxcst 1 00ecre4eHne yqacTus

5 MeTabonuueckre MyTy U [UKIb; 14 B OJIMMITHAIaX 1 KOHKYpCax
'Y CTaHOBIICHUE JOBEPUTEIBHBIX
OTHOILEHUH MEXY PyKOBOJUTEIEM
00BbeAMHEHUN U 00YUaAIOLUMUCS U
MEXy 00yUaroIuMUCS
HETIOCPEIICTBEHHO Yepe3 Oecepl,
TCKYCCUH
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