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IHosicHuTeabHASA 3aNIMCKA
AKTYaJIbHOCTh M Ha3HAYEHHE MPOrPAMMABI.

[Iporpamma pa3pabotana B cooTBeTcTBUM ¢ TpeOoBanusmMu  DenepaabHOTO
TOCYJapCTBEHHOTO  00pa3oBaTeNbHOIO  CTaHIapTa OCHOBHOTO  00mero  oOpa3oBaHus,
OpUEHTUpPOBaHa Ha o0ecrieueHne HHIUBUIYAIbHBIX TOTPEOHOCTEH 00yJaronuxcs U HallpaBJieHa
Ha JIOCTHXKCHHE IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUsI C Y4YeTOM BBIOOpPAa YYacCTHHUKAMH OOpa30BaTeNbHBIX OTHOLICHUNA KYypCOB
BHEYPOUHOI JESATeNbHOCTH. JTO MO3BOJSET 00ECIEeYUTh €AMHCTBO 00s3aTeNIbHBIX TpeOOBaHUMN
®OI'OC BO BceM MPOCTPAHCTBE IIKOJILHOTO OOpa30BaHUs: HE TOJIBKO Ha YpOKe, HO M 3a €ro
npeenaMu.

AKTYyanbHOCTh peaM3all¥l JaHHON MporpaMMbl OOYCIIOBIEHA CaMOi OCOOEHHOCTBHIO
MHTETpaIy y4eOHbIX IPEIMETOB, PA3BUTHIO TO3HABATEIBHON ACSITEILHOCTU. JTa AEATEIbHOCTD
JISKUT B OCHOBE MO3HABATEIHLHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
aro0ble  JEHCTBHSL M BaKHBIM YCIOBHEM YCHCIIHOW peanu3auun  uzaed. Ilporpammoii
PEeyCMOTPEHO (OPMUPOBAHHUE COBPEMEHHOTO TEOPETHUYECKOTO YpPOBHS 3HAHHWM, a TaKkke U
MPaKTUYECKOTO OIbITa padboThl C jgabopaTOpHBIM 000pYIOBAaHWEM, OBJIAJICHUE MPHUEMaMU
HCCIIEIOBATEIIbCKOM M DKCHEPUMEHTAIbHOM  JEATeNIbHOCTH.  MeToabpl  OpraHu3aluu
o0pa3oBaTeNbHON W HAyYHO-HCCIIEIOBATEIICKOW  JIEATENBHOCTH  MPEIyCMaTPUBAIOT
dbopMupoBaHre y OOydYalOMIUXCS HECTAHAAPTHOTO TBOPYECKOTO MBIIIICHUS, CBOOOJBI
CaMOBBIPOKCHUSI W WHIWBHIYAIBHOCTH CYyXaeHui. Jlms momHoro ydera mnoTpeOHOCTEH
yyalxcs B IMpoOrpamMMme HCIosb3yercs AuddepeHIpOBaHHBIA MOAXO0J, YTO CTUMYJIHUPYET
yydamierocsi K YBEJIMYCHHIO TMOTPEOHOCTH B HWHIAWBUAYAIbHOW, WHTEUIEKTYAILHOH W
MO3HABATEIILHON NEATEIHLHOCTH U PA3BUTHIO HAYYHO-HCCIIET0BATEIHCKUX HABBIKOB.

[IporpaMma ctaHeT BOCcTpeOOBaHHOI B EPBYIO OYepeb IMKOIbHUKAMU, KOTOPHIE HUMEIOT
CTOWKHMI MHTEpEC M COOTBETCTBYIOLIYI0 MOTHBALIMIO K H3YYEHHUIO TPEIMETOB €CTECTBEHHO-
HAyYHOTO IIUKJIAa, €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B noapocTkoBoM Bo3pacTe ydariuecs: NposiBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WUIU
WHOW 00JIacTH 3HAHWM, HAYYHOM HaIlpaBJICHUU WU MPOPECCHOHAIBHON NEATeTbHOCTH. Takum
00pazoM MpoucxXoauT (GopMHUpPOBAHUE IMO3HABATEIHHOM M MPO(ECCHOHATBLHONW COCTABIISAIONICH
JUYHOCTH, I[IOMOTAaeT y4alleMycs B ONpPEASICHUH OyIylmero >KU3HEHHOr0 MyTH U B
npodecCHOHATLHOM BBIOOpE TIOCTIe OKOHYaHUS IMIKOJbL. [10100HOTO poja 3anHTEpEeCOBaHHOCTh
CTUMYJIMPYET TOCTOSIHHOE JKeJlaHUWEe IIKOJbHUKAa K TIIO03HAHWIO HOBOTO, PACHIMPEHUIO0 U
yrayOJIeHUI0 COOTBETCTBYIOUIMX 3HAHUN, M TOJIYYEHHUIO HOBBIX B TOM YHCJE MPAKTUYECKUX

HAaBBIKOB, a TAK)K€ MOTUBUPYET yyallerocs Ha Ipo(OopHUeHTaIHIO.



[IporpaMMa HaleneHa Ha MOMOIIL pPEOEHKY B OCBOCHMHM OCHOB OpraHU3allud H
OCYILECTBIICHUS] COOCTBEHHOH MPOEKTHO-UCCIIEOBATEIILCKOM JIeATENPHOCTH, a TaKXke B
nproOpeTeHnN HEOOXOJMMOTO OIbITa JJIsi PAa0OThl HaJ MHIUBUAYAJIbHBIM HCCIEIOBAaHHEM WIH
IIPOEKTOM.

[IporpaMMa MOMOXET IIKOJIBHUKY B 0ojiee TiIyOOKOM H3YYEHHHM HMHTEPECYIOLIeH ero
00JIaCTH E€CTECTBEHHBIX HAyK, a TaKKe B IPHOOPETCHHWH BaXHBIX COLMAIBHBIX HABBIKOB,
HEOOXOAUMBIX JUIS TPOAYKTUBHON COIMAN3AUHN U (POPMUPOBAHUS I'PAXKTAHCKON TTO3UIIUU:

— HaBbIKa CaMOCTOSITEJIBHOTO PEIICHHS aKTYaJlbHbIX MCCIIEJOBAaTEIbCKUX  WIIU
MPAKTUYECKUX 3a/lad, BKJIIOYAIOIIET0 B ce0s yMEHHME BHUAETh M aHAIU3UPOBATh MPOOJIEMBI,
HYXJAIOUIHecs B PEIICHUH, YMEHHE JETallbHO NpopadaThiBaTh M PEaIH30BHIBATH CIOCOOBI
paboThl C HHMMH, YMEHHE IUIAaHUPOBATh COOCTBEHHYIO paboOTy U  CaMOCTOSTEIIBHO
KOHTPOJINPOBATh CBOE NMPOJBUKEHUE K JKEITAEMOMY pe3yJIbTary;

— HaBbIKa T€HEPUPOBAHUS U 0(DOPMIICHHS COOCTBEHHBIX MJICH, 00JICUCHUS X B YIOOHYIO
JUI pacipocTpaHeHus popmy;

— HaBBIKA YBaXXHUTEJIBHOTO OTHOIIEHUS K YY)XKUM B3IVIAJaM U HUIesIM, O(OPMIICHHBIM B
paboTax Ipyrux JIIojAel, Ipyrux aBTOPOB — BIIAJEIIbLIEB HHTEIIEKTYyallbHOM COOCTBEHHOCTH;

— HaBbIKa MyOJIMYHOTO BBICTYIUICHUS NIepe]] O0IbIION ayAuTOpHUEl, apryMEeHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKU 3pPEHUsS, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB M B3POCIBIX, YOSIKICHUS
JIPYrUX B CBOEH MPABOTE, IIPOJBUKECHHS CBOUX UJIEH;

— HaBblKa pabOTHl €O CHEIHAIM3UPOBAHHBIMU KOMIIBIOTEPHBIMH MpOTpaMMamH,
1abopaTOpHBIM 000PYIOBAHUEM, TEXHUUYECKHUMH YCTPOMCTBAMHU, OMOJIMOTEYHBIMH (POHIAAMH H
UHBIMH pecypcaMHl, C KOTOPBIMH MOXET OBbIThb CBSi3aHAa IPOEKTHOUCCIIEIOBATEIIbCKAs
JEATENBHOCTD IIKOJIbHUKA.

Kpome Toro, pabGora IIKOJIbHMKA HaJ NPOEKTOM WM HCCIEAOBaHHEM Oyaer
CIocoOCTBOBAThH U PA3BUTHIO €T0 a/IEKBATHON CAaMOOIICHKH.

BapuanTs! peanuzanuy nporpaMMsl 1 GOpMBI ITPOBEACHUS 3aHATUH. JlaHHas mporpaMmMa
paccunTaHa Ha paboTy co HIKOMbHHKaMH 5-9 kiaccos. Ilegarory BakHee aKIIEHTUPOBATh CBOE
BHHMaHUE HE CTOJIbKO Ha KauecTBE pe3yjbTaTa, CKOJIbBKO Ha TOM, YTOOBI ydaluiics moiydan
3HaHUS, B TOM YHCIE M 4YEepe3 BBINOJHEHUE NPAKTUYECKOTO 3aJaHus, JAejiaj]l BBIBOJBI H
YMO3aK/IIOYEHHs HAa OCHOBAaHWM CBOETO MCCJIENOBAaHUS, YUMJICS CPAaBHHUBATH €r0 PE3YNbTAThI C
TEOPETUYECKHM MAaTEpUAIIOM M HCCICIOBAHUSAMHU JAPYrHMX UIKOJBHUKOB. TakuMm o0paszom,
HIKOJIbHUK OCBOMT OCHOBBI M MPUOOPETET HABBIK KPUTUYECKOTO OTHOIIEHUS K MaTepuay.

B3auMocBsI3b ¢ IpOrpaMMoii BOCIIUTAHUS.

[IporpamMma Kypca BHEYPOUYHOU AESITENHLHOCTH pa3paboTaHa C y4EeTOM pPEKOMEHIAIlHid

IPUMEPHOM MpOrpaMMbl BOCHHUTAHUS, YYHUTBIBAET IICHUXOJIOTO-IIEJAarorn4eckue OCOOCHHOCTH



JAHHBIX BO3PACTHBIX KaTErOpuil. DTO MO3BOJSET Ha MPAKTUKE COECTUHUTH OOYyYarollylo u
BOCIMTATEIbHYIO JAESITEIBbHOCTh NIEAATOra, OPUEHTUPOBATH €€ HE TOJIBKO HA UHTEIIEKTYaJIbHOE,
HO ¥ Ha HPAaBCTBEHHOE, COLIMAIBHOE Pa3BUTHE PeOCHKA.

OTO MPOSABIISIETCSA:

— B MPUOPUTETE JMUYHOCTHBIX PE3YJbTATOB pEATU3ALMU IPOrpaMMbl BHEYPOUYHOM
JEATEIBHOCTH, HAIEAIINX CBOE OTPaKEHHWE M KOHKPETHU3AalMI0 B IPUMEPHOM IpOrpaMme
BOCIIMTAHHUS;

— B BO3MOXXHOCTH KOMIUJIEKTOBAHMSI PA3HOBO3PACTHBIX TIpyHn Uil OpraHu3aluu
npoOPUEHTAIMOHHON JI€ATEIbHOCTH IIKOJBbHUKOB, BOCIHTATEIbHOE 3HAYEHHE KOTOPBIX
OTMEYAETCs B IPUMEPHOM IIPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (hOpMax 3aHATHUH JJIS MKOJIBHUKOB, 00ECTIEYMBAIOIIUX OOJBIIYIO UX
BOBJICYEHHOCTh B COBMECTHYIO C MEAAroroM M APYrUMHU JAETbMHU AESATEIBHOCTh U BO3MOKHOCTH
o0pa3oBaHHsl Ha €€ OCHOBE JIETCKO-B3pPOCIHBIX OOIIHOCTEH, KIII0UeBOE 3HAUEHHE KOTOPBIX IS
BOCIIMTAHMUS TOAYEPKUBAETCS IPUMEPHON TPOrpaMMOM BOCIIUTAHUS.

OcobeHHocTH paboThl YUUTEIS 110 IPOrpaMMe.

3amaya y4duTeNns COCTOMT B TOM, YTOOBI COMPOBOXAATh Mpolecc MpodeccnoHaTbHOM
OpHUEHTAINH IIKOJbHUKA, PACKPbIBAs MOTEHIIMAJ Ka)KJOT0 Yepe3 BOBJIEUEHHE B MHOIO0Opa3HYIO
NesITeIbHOCTD, OPTaHN30BaHHYIO B pa3HbIX Gopmax. [Ipu sTom pesynpraTrom paboThI yuuTens B
IEPBYIO OUYEpEenb ABIAETCA JIMUHOCTHOE pa3BUTHE ydaulerocs. JIMYHOCTHBIX pe3ylbTaToB
yUHUTEIb MOMET JOCTHUYb, YBJEKas Y4YEeHHMKAa COBMECTHOW M MHTEPECHOM UM 00OUM
JeSTENIbHOCThIO, YCTaHABIIMBasg BO BpeMs 3aHATHI JOOpOXKeNlaTelnbHYI0, MOJACPKUBAIOLIYIO
aTMocdepy, HachIIas 3aHATHS LIEHHOCTHBIM CO/IEpPIKaHUEM.

IIpuMepHas cxema IpOBEICHUsS 3aHATHN 110 IPOrPAMME:

1. OOBsCHEHHE TEOPETUIECKOTO MaTepHaa o Teme.

2. TlomroroBka K SKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXJE€HHE OOBEKTOB JUIf
IPAKTUYECKOTO 3aHATHUS.

3. IIpoBeneHne NpakTUYECKOTO 3aHATUS — OCHOBHAS 33/1a4a OCBOEHHUE METOJI0JIOTHH.

4. Tlo OKOHYaHMM MPEUIOKUTH JETAM, KOTOpPbIE 3aUHTEPECOBAIIUCH JTAHHBIM
9KCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEI0BATENbCKUI MPOeKT. [ 3Toro HeobxoauMo 00CyIUTh
O00BEKTHI, KOTOpbIE Y4YEHHK OyJeT HCCIeloBaTh, COCTABUTH IUIAH OIBITHI, HCCIEIOBaHMS,
IKCIEPUMEHTA.

5. Ilomoub y4YE€HHKY TPOAHATU3UPOBATH PE3YIIbTATHI.

OueHnuTh pe3ynbTaThl JAEATEIbHOCTH IIKOJIBHUKOB MOKHO B IPOLIECCE 3allUThl UMM
CBOMX paboT B paMKax IIKOJbHOM HayYHO-TIPAKTUYECKON KOH(pEPEHINH.

Conep:xaHue Kypca BHEYPOUHOIi 1eATeJIbHOCTH



buoxumust kak Hayka. Mcropus pazsutus OuoxumMuu. Poib 0Te4ecTBEHHBIX YUEHBIX B Pa3BUTHUU
ounoxumun (padotsl A. . Jlanunesckoro, H. W. JIyauna, A. H. baxa, B. A. Darensrapara, A. H.
benozepckoro, A. C. Cnupuna, 0. A. OBunnnukoBa, B. I1. CkynaueBa u ap.). B3aumocBs3b
OMOXMMHH C MOJICKYJIIPHON Omosiorueit, Onopu3nkoil 1 OMOOPTaHMUECKOW XUMHEH. 3HAUYCHUE
OMOXUMHM JJI1 Ppa3BUTHUS OWOJOTHM, MEIWLMHBI, OWOTEXHOJIOTHH, CEJIbCKOTO XO3SICTBa,
TeHETUKHU U SKOJIOTUU. MeTOo bl OMOXUMHUECKUX UCCIIETOBAaHUNA U UX XapaKTEPHCTUKA.

Tema 1. benku (4u)

Ponp OenkoB B mocTpoeHUH U (YHKIIMOHUPOBAHUH KUBBIX CUCTEM. AMHHOKHMCIOTHBII COCTaB
6enkoB. [loHsTHE O MPOTEMHOTEHHBIX aMUHOKHCI0Tax. Crocod CBSI3U aMUHOKHUCIIOT B OEIKOBOM
monekyine. Ilentuabl. Ilpupoansie menTHabl (IJIYyTaTHOH, Ba3ONPECCHH, SHKE(DaIHUHBI,
SHIOP(GUHBI U p.), UX PU3UOIOTMYECKOE 3HAYCHHUE U UCIOIb30BaHUE B KAYECTBE MEAULIMHCKUX
npenapaToB. XHUMHUYECKUH CHHTE3 NENTHIOB 3aJaHHOTO CTPOEHHUS W BO3MOXKHOCTH MX
npuMeHeHus. CTpyKTypa OelIKOBBIX MOJIEKYII.

[TepBuunas crpykrypa OenkoB. [IpUHIIMIBI U METOIBI OMPEICIICHUS MEPBUYHON CTPYKTYPHI
Oenka. ABTOMaTHYECKHME W MOJIEKYJISAPHO-TEHETHUECKHE METOMABI ONPENAEICHUs TEePBUYHOM
CTpyKTypbl. KoMIbloTepHble OaHKU JaHHBIX O MEPBUYHON CTPYKType OEIKOB.

Bropuunas w HagBTOpHuYHas CTPYKTypbl OenkoB. Ilonstne 00 o- u P-kKoHpOpManusx
nonunentuanoi nenu (padotsl JI. Ilonuura). [lapameTpsl o -cipaiu MOJUNENTUIHON LEIH.
Hansropuunbie CTpyKTyphl B OelKax W UX 3HAYCHHE ISl PYHKIIMOHUPOBAHUS CIEIU(DUISCKUX
rpymi 6enkoB. CBsI3b NEPBUYHOM M BTOPUYHOM CTPYKTYp OenkoBoi Mosekynbl. Kiaccudukanms
OCJIKOB T10 JIEMEHTAaM BTOPUYHOUW CTPYKTYpPHI. JJOMEHHBIN MPUHITUATI CTPYKTYPHOU OpraHU3alluN
OEJIKOB.

Tpernunas crpyktypa OenkoB. Tumbl cBsized, 00ecneuMBAIONIMX TMOAJEPKAHUE TPETHUYHOU
CTPYKTYpHl. JIMHAMUYHOCTh TPETUYHOU CTPYKTYphl OenkoB. CamMoopraHuzamus TPETHIHOU
CTPYKTYpbI OEJIKOBON MOJIEKYJIbI M POJIb CreNU(pUIECKUX OETKOB-IIaEPOHOB B ATOM MpOIlecce.
[Ipenckazanue MpOCTPAHCTBEHHOTO CTPOCHUS OEIIKOB UCXO/IS U3 UX MEPBUYHON CTPYKTYPHI.
YerBepTuuHas cTpykTypa 0enkoB. CyObeIuHUIIB! (IPOTOMEPHI) U SMUMOJIEKYIbI (MyIbTUMEPHI).
KonkpeTHble mpuMepbl YETBEPTUUHON CTPYKTYphI O€IKOB (F€MOTJIO0OHH, JaKTaTACTHAPOTreHasa,
Kartanasza ¥ Jip.). Tumsl cBsizelt Mex1y CyObeIUHUIIAMU B SITUMOJIEKYJIE.

Homenknarypa u knaccupukanus OenkoB. DyHKIMOHATIbHas Kiaccu(ukauus OCJIKOB H
XapaKTEPUCTUKA OTACNIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTENbHBIX, 3AIIUTHBIX, TOKCUYECKHUX,
PELENTOPHBIX U PETYIATOPHBIX.

Ilpakmuueckas paboma Nel «Pa3neneHne aMHUHOKHCIOT METOJOM pacHpeaeluTeIbHON

xpomarorpaduu Ha Gymare»



Ilpakmuueckass paboma Ne2 IlpurotoBieHue pacTBopa Oenka (SUYHOTO aNbOyMHUHA).
Paznenenue 6e1KoB KypHHOTO Sl 110 UX pacTBOpuMocTH. JleHaTypauus 6enkoB (oOpaTtumas u
HeoOpaTumas).

Tema 2. ®epmeHTHI (44)

Pa3nooOpa3re kaTaIuTHYECKH aKTUBHBIX MOJICKYJ. KaTaaTuTH4ecKn akTUBHBIC OeTKH (PH3UMBI),
karanuTruecku aktuBHbIe PHK (prbo3uMebl), KaTaTUTUYECKN aKTUBHBIE aHTHU- Tela (a03UMBI).
Karanutuueckas ¢ynkuust OenkoB. Paznuuus B cBoiicTBaXx ()epMEHTOB M KaTalMW3aTOPOB MHOM
npupoasl. CnenuduanocTs AeiicTBus GpepmenToB. Pons oTedectBerHbix yuenbix (M. I1. [TaBmios,
A. E. bpaynmreitn, II. A. Duremprapar u ap.) B pa3BuUTHUU su3umosioruu. [lonsarue o
CyOCTpPaTHOM W aJUIOCTEPUYECKOM IIEHTpax B MolJiekyne (epMeHTOB. DepMEeHTh MOHOMEpPHI
(TpHUIICHH, IU-IOIMM) W MYJIbTHMEpHI (TIyTaTHOH- penykTasza). Ilonarue o kodepmeHTax.
Kodepmentsl — mepenocunku Bogopona u snektpoHoB (HAJ, HAJI®D, ®AJl), u aTroMHBIX
rpymi (AT®, kobepment-A, HJID-caxapa).

Homenknarypa u kiaccudukanms Gpepmentos. [IpuHmns! knaccupuxamuu GepMeHTOB.
[TpoMbIIIeHHOE MOTYYeHHE W MPAKTHYECKOE UCTIONb30BaHue (hepMeHTOB. IMMOOUITN30BaHHBIC
dbepmenTsl. [lepcnekTHBBI MPAaKTHYECKOTO UCIIOIb30BaHUS pUO03UMOB M a03UMOB JIJisi OOPHOBI ¢
3a00JIeBaHUSMU YEJIOBEKa.

Ipakmuueckaa paboma Ne3:«CpaBHUTEIbHBIN aHaJIN3 IPOJIYKTOB KHCIOTHOI'O U
(epMEHTaTUBHOTO THAPOIU3a M- W T[OJMCAaXapuioB (HA TMpUMEpe caxapo3bl U
kpaxmana) Ilpakmuueckas paboma Ne4: «BnusHue Ha aKTUBHOCTH (PEPMEHTOB TEMIIEPATYPHI,
pH, akTUBaTOPOB U HHTHOUTOPOB

Tema 3. BuTaMuHBI H HEKOTOpPBIe APyrue OMOJOrH4ecKy aKTHBHbBIE coenHeHus (34)
Hcropust OTKpHITHS BUTaMUHOB. POJb BUTAMMHOB B TIMTAHWM YEJIOBEKAa M IKUBOTHBIX.
ABHUTaMUHO3bl, THIOBUTAMUHO3bl, THNEpBUTAaMUHO3bl. COOTHOIIEHHE BUTAMHUHOB U
ko(epmenToB. Butamepus.

’KupopactBopumbie BUTaMUHBEL. BuTamuH A 1 ero y4actue B 3putenbHOM akte. Buramunsl D, K
u E u ux pons B oOMeHe BemiecTB. BogopactBopumbie Butamuubl. Butamuusl B1, B2, BS, B6,
B12, nux 3Hauenune B oomeHe BeniecTB. Buramun C (ackopOuHOBasi KUCIOTA).

PaznooOpa3zue OHONOTMYECKH AKTHUBHBIX COCAMHEHMH: AaHTUBUTAMUHBI, AHTUOMOTHUKH,
(buTOHIUBI, TepOUIMILI, AePOTUAHTHI, POCTOBBIC BEIIECTBA (BaKHEHIIME MPEICTABUTENH WU
MEXaHU3MbI JICUCTBUS).

Ilpakmuuecxas paboma Ne5: «KadecTBEHHbIE pEaKIIUY HA BUTAMHHbBD»

Tema 4. HykJienHOBbI€ KUCJIOTHI M UX 00MeH (44)

Hcropuss OTKpBITHUS ¥ U3YYCHHUS HYKIEHHOBBIX KHCIOT, WX XUMHYECKHH COCTaB.

XapakTepucTUKa IypUHOBBIX M NUPUMHUAVHOBBIX OCHOBAaHUN, BXOIAIIMX B COCTaB



HYKJICMHOBBIX KHUCJIOT. J[Ba THUIla HYKJIEMHOBBIX KHCIOT: J€30KCUPUOOHYKICHMHOBAs KHUCIIOTa
(AHK) u pubonyknennoBass kuciora (PHK). Pazmmuus mexny JHK um PHK mo cocraBy
IJIaBHBIX a30TUCTBIX OCHOBAHMM, NEHTO3aM, MOJIEKYJIAPHOM Macce, JOKalIU3aluu B KIETKE U
dbyakuusim. [enTpanbabiii moctynar monekyisspHoi ouonorun: JIHK — PHK — Genok u ero
pa3BUTHE.

Crpykrypa u ¢yakuuun [IHK. Conepxxkanue JIHK B opranusme u JjoKamu3amus €€ B KIETKE
(41p0, MUTOXOHJIPHHU, XJIOPOILIACThI, 3nucoMbl). Pasmep u dopmsl monexyn JIHK. Konbuesas
dopma JIHK HekoTOphIX (haroB, MUTOXOHApUMA U XyioporiacToB. [lepsuunas crpykrypa JIHK.
VYcnexu u nepcrnekTUBbl B paciin(poBKe CTPYKTYPbl TEHOMOB MUKPOOPIa- HU3MOB, PACTCHUN U
#KUBOTHBIX. [IpoekT «I'eHoM yenoBeka». Bropuunas crpykrypa [JHK (moxmens [Ix. Yorcona u
®. Kpuka). KommieMeHTapHOCTh a30TUCTBIX OCHOBAHHMM M €€ 3HAY€HHUE ISl BOCIIPOU3BEIICHUS
CTPYKTyphl TeHoMOB. [lomumopdusm Bropuunoir crpyktypbl JIHK (A-, B-, C- u Z-dbopmsl
JHK). Tpernunas ctpykrypa JJHK. N36sTounOCTh M KOMIIakTHOCTH MoJiekyn JIHK. Ctpoenue
XpOoMaTHHa.

Myranuu B JIHK u daxtopsl, ux Bei3biBatomue. Penapanus ctpykrypsl JJHK u ee 3Hauenue nis
coxpanenust BuaoB. Hacnencteennnie 3a0oneanus. PHK, ux kmaccudukanms (TPHK, pPHK,
MPHK, msaPHK, TMPHK, Bupycupie PHK). CpaBuurensnas xapakrepuctuka BujnoB PHK mo nx
crpykrype u pynkmusam. Konnenuus «Mup PHK». Mexannsm 6uocuntesa (perukarnun) JJTHK.
@®epmentsl  (PHK-monmumepaza, [IHK-monmumepasa, JIHK-nuraza) u OenkoBbie  (hakTopsl,
yuactByrone B perumkanuu JIHK. «PenakrupoBanune» PHK. OOparnas Tpanckpunmus u ee
3Ha4YeHUe JJI CYLIECTBOBaHMs BUPYCOB (Ha NMpuUMepe BUpyca MMMYHOAE(HINTA 4YelIOBEeKa U
BUPYCOB TIpHINa) U BHYTPUIEHOMHBIX HepecTpoek. IIoHsATHE O NOABMIKHBIX T€HETHYECKHX
AJIEMEHTAaX U UX 3HAUYEHUU JJIS IBOJIIOLIUU T€HOMOB.

[ToHsATHE O TeHeTHUYEeCKON NHXKeHepUH. [IpUHIMIIBI U CTpAaTETuu MOJIEKYIISIPHOTO KIIOHUPOBAHMUSL.
JlocTHKeHHs ¥ IEPCIEKTUBBI MOJIEKYJIAPHON OMOTEXHOJIOTUH.

Ilpaxmuueckas paboma N6 «Boiaenenue PUOOHYKJICONPOTEHHOB u3
Ipoxoken.» [Ipakmuueckas paboma  Ne7 «KauecTBeHHOE OIpElelICeHue  IPOAYKTOB
THJIPOJIN3a PUOOHYKIIEONPOTEUHOBY.

Tema 5. Pacnaa u 6mocunTe3 0eakoB (34)

Pacnan GenkoB. depMeHTHI, OocyIeCTBIsAIONIME pacnan OeiakoB. [IpoTeacoMbl — KOMIUIEKCHI
IPOTECOIUTHUECKUX (PEepMEHTOB. MaKOpHbIE OEIKHM KpPOBH KaK HCTOYHUKHU OHO- JIOTUYECKH
aKTUBHBIX NMENTHI0B. MeTaboau3M aMMHOKUCIIOT. KOHeuHble IPOAYKTHI pacnazia OeIKoB U IyTH
CBSI3bIBaHMA aMMuaka B opraHusMme. [lyrm HoBooOpa3oBaHMs aMHMHOKHCIOT. [lepBuuHble U
BTOPUYHBIE AMUHOKHCIIOTHL. 3aMEHHMBbIE U HE3aMEHHUMBbIE aMUHOKHCIOTHL. brocuHTe3 0enKoB.

MarpuuHnasi cxema OMOoCHHTE3a OeNKOB. AKTUBUPOBAHUE aMUHOKHCIIOT



(cuate3  ammHoammia-TPHK).  Crpoenme  pubocom. CocTtaB  MpPOKAPUOTHYECKUX U
sykapuoTHueckux puodocom. IlomupubOocoMbl. DTambl TpaHCHSIUU (MHUIUAIMS, SJIOHTAINS,
TEPMHHAIINS) U UX PETYyAlus. Bo3MOXXHOCTh epenporpaMMUpOBaHus TPAHC- JISIIHH.
Ilpakmuueckas paboma Ne8: DH3UMATHUECKUH METOJ| BBIJCICHUS M KOJIUYECTBEHHOTO
orpeziesieHUs MOYEBUHBI

Tema 6. YrieBoabl 4 uxX o0MeH (5 1)

Knaccudpukanus yrieBogos. IlpocTeie yrieBoisl (MOHOCaxapuibl) M WX MPEICTABUTEIH
(pubo3a, rmroko3a, (pykro3a, ramakrosa). CroxxHbele yriaeBoabl. Jlucaxapumbl (caxaposa,
JaKTo3a, Manbro3a). llommcaxapunapl, UX CTPYKTypa U TNpEeACTaBUTENHM (TJIMKOTeH, Kpaxmal,
KJIeT4aTKa, XUTHH). OYyHKIMU YTIIEBOAOB (PHEpreTHYecKasi, MeTadoIuveckas, perenTopHas u
np.). [ TUKOTPOTEHNHBI KaK AETePMUHAHTHI TPYIIIT KPOBH.

O6men yrieBomoB. Ilytn pacmaga mommcaxapumoB. Perymsmmst dochoponusza mpu ydactuu
ropMoHoB, G-6enkoB, HAM® wu mnporennkuHas. OOMeH T1II0K030-6-hocdara (au-
XOTOMHUYECKMHA M amoTOMUYecKuid myTn). OOMEH NHPOBMHOTPAIHOW KHCIOTHL [ JIHMKOIM3.
CrniuproBoe O6poxxenue. JleficTBre 3TaHoNIa Ha OpraHu3M yesioBeka. [lonupepMeHTHBII KOMIUIEKC
OKHUCJIUTEIBHOTO JeKapOOKCUIUPOBAHUS MUPOBUHOTPAJAHON KUCIOTHL. LMK TpukapOOHOBBIX U
JTUKapOOHOBBIX KHUCIIOT, €r0 3HAYCHUE B OOMEHE BEIIECTB M 00ECIICYCHUN OpraHu3Ma SHEpTruei.

buocunres YIIIEBOJOB. IlonsTne 0 [IEPBUYHOM OouocuHTe3e YIJIEBOJIOB

['mrokoHeorenes3. bUOCUHTE3 OJIMro- U MOIMCaXapuI0B.

Ilpakmuueckas paboma Ne9: BeijeneHne TIIMKOT€HA W3 TMEYEHU KUBOTHBIX. ComocTaBieHUE
CTPYKTYpPHI TIMKOTEHA ¥ KpaxMalia.

Ilpakmuueckaa paboma Nel(: «KauecTBeHHBIE peakuuu Ha yriueBoabl. Ompenenenue
BOJIOPACTBOPHUMBIX YIJIEBOIOB o0 MeTony beprpana»

Tema 7. Jlunuabl u ux odomeH (4 4)

OOmast xapakrepucTuka u kiaccudukanus aunuaoB. CTpykTypa U GyHKIMU JUOUAOB. Ponb
JMIUAJOB B IOCTPOCHUU OHoIornyeckux MeMopatn. CTpykTypa U (PyHKIIMH JUIIOTPOTEHHOB.
OO6meH xupoB. Pacrian sxupoB U (3-OKUCICHUE BBICHIUX JKUPHBIX KUCIOT. [ TMOKCHIIEBBIN ITUKIT
U €ro pojib BO B3aMMOCBS3U OOMEHa JUMHAOB M YrieBoIOB. MexaHM3M OMOCHMHTE3a BBICIIMX
XKHUPHBIX KUCIOT. buocunre3 TpurnunepunoB. Hapymenus B oOMeHe kupoB. OKUpEHUE U ero
PUYUHBL

Bocku, ux crpoenue, QpyHKUHMHM U TOpeACTaBUTENH (criepmalleT, MUeTuHbId BOCK). CTepuibl.
Crepoinbl (XoaecTepod, 3procrepod u Ap.). CTpykTypa u GyHKIIHMH CTEPOUIO0B (X0JIeBask KUCIIOTa,
crepounHple  TopMoHbl).  Dochomunuabl.  buonormueckas  ponb  GOCHOTUMHIOB.

®ochonHO3UTHIBI KAK HCTOYHUKH BTOPUYHBIX TTOCPEIHUKOB TOPMOHOB.



Ilpakmuuecxas paboma Nell: Tunponu3 >KUPOB MOJ NCUCTBUEM JIMIA3bl. BiausHue kemun Ha
AKTHUBHOCTb JIUTIA3bI.

Tema 8. buosoruveckoe okuciaenne u cuare3 AT® (2v)

Hcropust m3ydeHUs NpOIECCOB OMONIOTHYECKOTO OKHucieHus: paborel A. H. baxa, B. N.
[Tammanurma, O. BapOypra, B. A. Durensrapara. Paznoobpasue ¢pepMeHTOB OHMOIOTUUECKOTO
OKHCIJICHHUS.

CucreMbl MHKpPOCOMAaJbHOIO OKHCIeHUs B kierke. [lutoxpom P-450 u ero pomns B
JNETOKCUKAIMM KCeHOOMOTHKOB. CynmepoKCHIIUCMyTa3a, KaTaja3a W HMX poJib B 3alluTe
OopraHu3Ma OT aKTUBHBIX ()OpPM KHCIIOpPO/a.

Conpsbxenue okucineHus ¢ ¢ochopunupoanuem. CyOctpatHoe QochopuIupoBaHUEe U
dbochoprrpoBanre Ha yPOBHE INEKTPOHHO-TPAHCIIOPTHOM 1enu. [loHsTHE O CO- MpsTarmei
MeMOpaHe MuUTOXOHApHA. CTpoeHHe PO

Tema 9. 'opMoHBI U MX POJIbL B 00MeHe BelecTB (24)

Knaccudukanus ropmonoB. CTepounHble TOPMOHBI: KOTHKOCTEPOH, TECTOCTEPOH, 3CTPATUOI,
DKJIMU30H. MeXaHu3M EeUCTBUS CTEPOUIHBIX TOPMOHOB. IlenTuiHbIe TOPMOHBI. XapaKTEPUCTUKA
WHCYJIMHA, TOPMOHA pPOCTA, TUPEOTPOINMHA, TaCTPHUHA, Ba3ompeccHMHa. MeXaHW3M JeiCTBUsA
NEeNTHAHBIX TOPMOHOB (Ha MpUMepe TiIoKareHa u nueynuHa). CaxapHblii AMa0eT U €ro BUJIBI.
[Ipoune ropMOHBI (aIpeHATWH, ayKCHH, THOOCPEIUTUHBI, [IUTOKUHUHBI, MPOCTArNIaHINHBI), UX
CTPYKTYpa U MEXaHU3M JIeHCTBUs. Punmm3uHr-gpakTops ropmoHoB. Heifporopmons! (3HA0p(QUHEL
u sHKedanunbl). [IpMeHeHre TOpMOHOB B MEIUIIMHE U CEIbCKOM XO3SIMCTBE.

Tema 10. B3zaumocBsizb u peryasiuusi ooOMeHa BemiecTB. I[Ipodaembl OMOXUMHUYECKOM
IKO0JIOTHH (44)

OOme mpencTaBieHUs O B3aWMOCBS3M OOMEHa BemiecTB B kierke. [IoHATHE O KITIOYEBBIX
MeTabonuTax (MUPOBUHOTpPAIHAA KHUCIOTa, KodepMmeHT-Au Ap.) B3aumocBs3p OelKOBOro u
HYKJIIEHHOBOTO OOMEHa, 3Hau€HUEe PpEryIsSTOPHBIX OenkoB. B3auMocBsA3b YIrieBOAHOTO U
6enxoBoro oomena. Poip mupoBUHOrpaaHOM KHCIOTH M nukia Kpebca B 3Toi B3anMOCBS3H.
B3anmMocBs3p 0OMeHa yriieBO0B U JTUIHIO0B; POJb alleTHIKO3H3UMa-A B 3TOM MpoILIecce.
YpoBHU perynsiuu 0OMeHa BEIIEeCTB: KJIETOYHBIN, OPTaHM3MEHHBIN U TOMYJISITUOHHBIN.
TpaHCKpUNIIMOHHBIN (OTIEPOHHBIN) YpOBEeHb peryiasnud. OCHOBHBIE MEXaHHM3MBI PEryJsIud
oOMeHa BemiecTB B KieTke. OpraHU3MEHHBIH ypOBEHb PEryisluuu. [ OpMOHaNbHAs peryisuus
oOmena BemecTB. KackaaHblii MeXaHU3M pEryisiUM C Y4acTHEM TOPMOHOB U BTOPHUYHBIX
nocpeAHUKOB.IlonynsAMOHHBIA YpOBEHb peryisauud. AHTHOMOTHKM MHUKpPOOOB, (UTOHLUIBI
pacTeHUi, TEIEProHbl KUBOTHBIX U UX BIMSHUE HA MPOLECCHI )KU3HEAEATEIbHOCTH.
DKOJIOro-OMOXMMHYECKHE B3aMMOJCHCTBHS C YYacTUEM pa3IMYHBIX TPYII OPraHUu3MOB:

MHUKPOOPTIaHU3MOB, T'PUOOB, BBICIIMX PAcTEHUH, XKUBOTHBIX. TOKCHHBI pacTeHuid. IluieBbie



neTeppeHTbl M aHTu@uuaHThl. [lumieBble aTTpakTaHThl U CTUMYJISATOPBL. XEMOPETYJISTOPHI,
BO3/ICUCTBYIONIME HA MMO3BOHOYHBIX >KMBOTHBIX. HakomieHHe M HCIONB30BaHHE >KUBOTHBIMH
BTOPHYHBIX META00JIMTOB PACTCHHA.
AHTpOTIOTeHHbIE OMOAKTHBHBIC BEIIECTBA M MPOOJIEMBl XMMHYECKOTO 3arps3HeHus Ouocdepsl.
DKOJIOTHYeCcKH O6e30MacHble Coco0bl BO3ACHCTBUS Ha pa3InYHbIe BUJIbI )KUBOTHBIX, PACTEHUN U
MHUKPOOPTaHU3MOB.
PecypcHoe o0ecnieuenune peanusanuu Ilporpammer:

MarepuajibHO-TeXHHYECKOE:
- Kabuner xumun
- [lepconanbHbIit KOMITBIOTEDP, MOOMIIBHBIN Ki1ace IClab
- IIpoektop
- uTepakTuBHAs JOCKA
- MynbTUMEIUITHBIE CPEICTBA
- Iudposas nadopatopust PASCO(3 mit.)
- YcTpoiicTBa BbIBO/IAa 3BYKOBOM MH(POPMALIUU
- YerpolicTBa A1 py4HOTr0 BBOJIa TEKCTOBOM MH(POPMAIIMKM U MAaHUITYTUPOBAHUS SKPAaHHBIMU
00BEKTaMU - KJIIaBUATypa U MbILIb.
- YcTpoiicTBa 1i1s 3anucy (BBOJa) BU3YyalbHON M 3BYKOBOM MH(pOpMaIiu: ckaHep; ¢poToanmapar;
BUJIEOKaMeEpa.
- Xumudeckas 1adopaTopusi ¢ peakKTHBaMU U J1abopaTopHbIM 00opyaoBaHueM (Ha 15 der.)

[JIAHUPYEMBIE ~ PE3VJIBTATBI OCBOEHHS KYPCA  BHEYPOYHOU
JNESATEJIBHOCTU

3aHATUS B paMKax [pOrpaMMbl HampaBiIeHbl Ha OOeCHeYeHHe JIOCTHUIKECHHUS
HIKOJIbHUKAMH CJIEIYIOIIHUX JIMYHOCTHBIX, METANPEeIMETHBIX U MPEAMETHBIX 00pa3oBaTeNIbHbIX
pe3ynbTaroB. JIMUHOCTHBIE PE3yIIbTaThI:

B cdepe rpaxxjaHcKOro BOCIIUTAHUS:

TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOW JEATENBHOCTH TPU  BBIOJHEHUU
HCCJIEIOBAaHUM U MTPOEKTOB, CTPEMIIEHHE K B3aUMOITOHUMAHHIO ¥ B3aMMOIIOMOIITH.

B cdepe narpuornyeckoro BoCIuTaHUS:

OTHOIICHHE K OMOJIOTUM KaK K BaXXHOH COCTaBISIONIEH KYJIbTYpPBI, TOPIOCTh 3a BKJIA[
POCCUICKMX M COBETCKHX YUEHBIX B pa3BUTHE MUPOBOM OHMOJOTHMUYECKON HAYKH.

B cdhepe n1yxoBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTb OLIEHHWBAThH MOBEJCHUE U TOCTYNKHU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHYECKOM KyJIbTYpHl; NMOHUMAaHHWE 3HAYMMOCTH HPAaBCTBEHHOTO AaCIEKTa JIeSTEIbHOCTH

YCJIOBCKA B MCAUIIUHEC U OHOJIOTHH.



B cdepe screTnueckoro BoCUTaHUS:

MMOHMUMAaHKUE POJIH OUOJIOTHUN B (POPMUPOBAHUH ICTECTHUECKOMN KYIbTYpPhI TUIHOCTH.

B cdepe Pusuyeckoro BocmuTaHus, (HOPMHPOBAHUS KYIBTYPHl 3I0pPOBbS H
SMOILIMOHAIBHOTO OJIarOMOIyUHs:

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3[I0OPOBBIO U YCTaHOBKA Ha 3JJOPOBBIA 00pa3 KU3HU
(3m0poBOE TUTaHKE, COOMIOCHIE TUTHECHUYECKUX TPAaBUI U HOPM, cOATaHCUPOBAHHBIA PEKUM
3aHIATHA W OTABIXa, peryispHas (usuveckass aKTUBHOCTH); OCO3HAHUE TIOCIECACTBHA H
HEIPUATHE BPEIHBIX MPUBBIUEK (YIOTpeOICHUE aTKOT0JIsI, HAPKOTUKOB, KYPEHHE) i UHBIX (OpM
Bpeaa Ui PU3NUECKOro U IMCUXUIECKOTO 370POBbS; COOIIOICHUE MPaBUil 0€30MaCHOCTH, B TOM
YHClIe HABBIKM O€30M1aCHOTO TOBEJCHHUS B MPUPOTHOU cpene; cHOPMUPOBAHHOCTH HABBIKA
pednekcun, ynpaBieHue COOCTBEHHBIM IMOILIMOHAIBHBIM COCTOSTHHEM.

B cdepe TpynoBoro Bocriutanus:

AaKTHBHOE y4acTHe B PEIIEHUU MPAKTUYECKUX 3a/1ay (B paMKax CeMbH, IIKOJIbI, TOPOJa,
Kpasi) OWOJIOTUYECKOM U HKOJIOTMYECKON HAMpaBICHHOCTH, WHTEpPEC K MPAKTUIECKOMY
U3y4EHHIO podeccHii, CBI3aHHBIX ¢ OUOIOTHEH.

B cdepe skonmormyeckoro BOCHHUTAHUSA: OPUEHTALMS HA MPUMEHEHHE OWOJIOTMYECKUX
3HaHUW TpHU pelIeHUuU 3a7ad B 00JacTU OKpYXalomied cpenbl; OCO3HAHUE SKOJOTUYECKHX
npoOiieM W TyTed WX pemIeHUs; TOTOBHOCTh K YYAacTHUIO B TMPAKTUYECKOW EATEIHHOCTH
HKOJIOTUYECKON HANPaBICHHOCTH.

B cdepe nonumanus IeHHOCTH HAYYHOT'O TIO3HAHMSL:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAyuyHBIX IMPEACTaBICHU 00 OCHOBHBIX
OMOJIOTUYECKNX 3aKOHOMEPHOCTSIX, B3aWMOCBS3SIX YEIOBEKAa C MPUPOAHOW U COLUATBHON
Cpe/oif; MOHUMAHUE POJIM OMOJIOTHYECKON HayKu B (POPMHUPOBAHUU HAYYHOT'O MHUPOBO33PCHUS;
pa3BUTHE Hay4YHOW JI0O03HATENBHOCTH, HHTEpeca K OHOJOrMYecKoil HayKe, HaBBIKOB
HCCJIEIOBATEILCKOM 1€ATEeIbHOCTH.

B cdepe amanTanmy K U3MEHSIOMIMMCS YCJIOBUSM COLMATIBHONH M MPUPOIHON CpPEIbI:
aJICKBaTHAs OLICHKA M3MEHSIONIUXCS YCIIOBUI; IPUHATHE PEIICHUs (MHANBUIYAIbHOE, B TPYIIIIE)
B M3MEHSIOIIMXCS YCIOBUSX Ha OCHOBaHMM aHaiu3a OWOJIOTHYECKOW WH(pOpMaInu;
MJIaHUPOBaHWE JCHCTBUM B HOBOW CHUTyalldd HAa OCHOBAaHMHM 3HAHWK OMOJOTHYECKHX
3aKOHOMEpPHOCTEN. MeTranpeAMeTHbIE PE3YIIbTaThl:

B cthepe oBnaseHus yHuBEpCcaIbHBIMUA YU€OHBIMU MTO3HABATEIHBHBIMU JICHCTBUSMU:

Ba3oBrle jornueckue neicTBU:

* BBIABIIATh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK OHMOJIOTHMYECKUX OOBEKTOB

(ABNEHMIT); * YCTaHABIMBATh CYIIECCTBEHHBIM MpPHU3HAK KIACCU(PHUKAIMU OHOIOTMYECKHX



00BEKTOB (SIBJICHWH, TIPOIECCOB), OCHOBAaHMS A OOOOIIEHWUS W CpaBHEHUS, KPHUTEPUU
POBOJIUMOI0 aHAJIHN3a,;

* ¢ y4€éTOM TMpPEMJIOKEHHON OHONIOTUYECKOW 3aa4d BBISIBISTH 3aKOHOMEPHOCTH U
IPOTUBOPEUUS] B paccMaTpUBaeMbIX (akTax U HaONIOACHUSX; MpelyiaraTb KpUTEpUU s
BBISBJICHUS 3aKOHOMEPHOCTEMN U MMPOTUBOPEUUIL;

* BBIABIATH JeQUUUTHl HMHPOPMAIMHM, [JAHHBIX, HEOOXOMUMBIX JJIS  PEIICHHS
MOCTaBJICHHOM 3aJauH;

* BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U MPU W3YYEHUHM OMOJOTMYECKUX SBJICHUH U
IIPOLIECCOB; JIENaTh BHIBOJIBI C HCIIOJIb30BAHUEM JIEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHUIH,
YMO3aKJIIOYEHUH 110 aHaJIOruH, (OPMYIUPOBATH TUIIOTE3bI O B3aUMOCBS3AX;

* CaMOCTOSITENIbHO BBIOMpATh CIOCOO pemeHuss y4eOHOM OHOoIoruyeckon 3amayu
(cpaBHUBaTh HECKOJBKO BapHMAaHTOB peElIeHMs, BbIOMpaTh Hauboyiee MOAXOASIIUN C Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

bazoBble nccnenoBaTenbCKue qEUCTBUSA:

* UCIIOJIH30BAThH BOMPOCHI KAK UCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;

* opmynarpoBaTh BOMPOCH], GUKCUPYIOLINE PA3PHIB MEXY pealbHbIM U KeJIaTeIbHbIM
COCTOSTHUEM CUTYyaIllH, 00bEKTa, U CAMOCTOATEIHHO YCTAHABIMBATh UCKOMOE U JIaHHOE;

* (popmupoBaTh runore’y 00 MCTUHHOCTH COOCTBEHHBIX CYXKACHUH, apryMEHTHUPOBATh
CBOIO TO3UIIMI0, MHEHHUE;

* MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HAOJIOJEHHE, HECIOXKHBIN
OMOJIOTHYECKUN JKCIEPUMEHT, HEOOJBIIOE HCCICIOBAHUE IO YCTAHOBIICHHIO OCOOCHHOCTEH
OMOJIOrHYecKOro 00beKTa (Iporecca) H3yUeHus;

* MPUYUHHO-CIICICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OMOJIIOTMYECKUX OOBEKTOB MEXIY
coboii;

* OLICHMBATh HAa MPUMEHHMOCTh M JIOCTOBEPHOCTh MH(OpPMAIUIO, TOJYYEHHYIO B XOJI€
HaOJIOICHUS U SKCIIEPUMEHTA;

*  CaMoCTOATENBbHO (opMynupoBaTh 0000IIEHMS U  BBIBOABI IO  pe3yjibTaTam
POBEAEHHOTO HAOIIOAEHUS, IKCIIEPUMEHTA, BIaJeTh MHCTPYMEHTAMU OLEHKHU JOCTOBEPHOCTHU
MOJTYYCHHBIX BBIBOJIOB M O00OIIIECHHUI;

* MPOTHO3MPOBATH BO3MOYKHOE JTAJIbHEHINEE pa3BUTHE OMOJOTMYECKUX IMPOLECCOB U UX
NOCJIEICTBHSI B AaHAJOTMYHBIX MIIM CXOJIHBIX CUTYallUsX, @ TAK)KE BBIIBUTATh MPEIIOJIOKEHHS 00
UX Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabota ¢ nuadopmanmeii:



* NMPUMEHATH PA3JIMYHBIC METOJbI, MHCTPYMEHTHI W 3alpOChl NPU TOHUCKE W OTOOpE
Ouonornyeckoi MHPOPMALUU WM JAHHBIX U3 UCTOYHUKOB C YYETOM MPETIOKEHHON ydeOHOU
OMOJIOrMYECKO 3a1a4H;

* BEIOMPATh, aHAIM3UPOBAThH, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH OMOJIOTHIECKYIO
UH(POPMAIIHIO PA3IINIHBIX BUAOB U (OPM IpeCTaBICHHUS;

* HAXOJIUTh CXOJIHBIC APTyMEHTHI (MIOATBEPKAAIOIINE UITU OMPOBEPTaIOIINE OJHY U Ty KE
UJICI0, BEPCHUIO) B PA3IIMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

* CaMOCTOSITEIPHO BBIOMpaTh ONTUMAIBHYIO (OpMy TpeAcTaBieHUsT WHOOpPMAIUU |
WLTIOCTPUPOBATh pPellacMble 3a1a4id HECIOKHBIMU CXEMaMH, AuarpaMMaMu, HHOH rpadukoi u
UX KOMOMHALMSAMU;

* OIICHUBATh HAAEKHOCTh OMOJIOTUYECKON MH(POPMAITUH IO KPUTEPHSIM, TIPEIOKECHHBIM
YYUTENEM WK c(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO;

* 3a[IOMUHATh U CUCTEMAaTU3UPOBaATh OMoJIorHYecKkyro nHdopmaimio. B chepe oBnanenus
YHHUBEPCATHHBIMU y4€OHBIMA KOMMYHHKATUBHBIMH JICHCTBUSMU

Oouienue:

* BOCIpPUHUMATh U (OPMYJIHPOBATH CYXKICHHUS, BBIpaXaTb HSMOLMU B TIpOIECcCe
BBITIOJTHEHHS TIPAKTUYECKUX U JIAOOPATOPHBIX padoT;

* BeIpaXKaTh ceOs (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U TUCHMEHHBIX TEKCTaX;

* pacrio3HaBaTh HEBEPOAIbHBIE CPENCTBA OOINCHUS, MOHUMATh 3HAUEHUE COIMAIBHBIX
3HAKOB, 3HATh M PACIO3HABATH MPEINOCHUTKA KOHQIUKTHBIX CUTYAIMid U CMATYATh KOH(JIUKTEI,
BECTH MIEPETOBOPHI;

* IOHMMATh HAMEPEHUS JIPYTUX, MPOSIBIIATH YBAKHUTEILHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOH popme popMynupoBaTh CBOM BO3PAKEHUS;

* B XOJIc JUANOTa W/WIM JUCKYCCHH 3aJaBaTh BOIMPOCHI MO CYHIECTBY OOCYKIaeMO
OHMOJIOTMYECKON TEMBI M BHICKA3bIBATh WCH, HAIICJICHHBIC HA PEIICHUE OMOJIOTUYECKOH 3a1a4H 1
nojepKaHue 01aroxenaTeIbHOCTH OOIIEHUS;

* COMOCTAaBISITH CBOM CYXKIEHUS C CYXKICHUSMHU JPYIHMX YYaCTHHKOB JUAJIOTa,
O0OHApPYKUBATh PA3IMYMS U CXOJCTBO MO3UIIHN;

* MYONUYHO TIPEACTaBISTh PE3YJIbTaThl BBIMIOJIHEHHOTO OHOJOTHYECKOTO OIbITa
(9KCIIepUMeHTa, UCCIIeI0OBaHUs, TIPOCKTA);

* CaMOCTOSITENIBHO BBIOMpaTh (hOpMAT BHICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlH U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBUH C HUM COCTaBJISITh YCTHBIC U TIMCBEMEHHBIE TEKCTHI C
UCTIOJI30BaHUEM MJLTIOCTPATHBHBIX MaTEPHAIIOB.

CoBMecTHas 1€SITeNbHOCTD (COTPYAHUYECTBO):



* IOHUMATh U UCIOJIb30BATh MIPEUMYIIECTBA KOMAaHIHON U MHANBUYAIILHON pabOoThI IpH
pELICHUH KOHKPETHOM OMOJIOrHuecKoi nmpoosieMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHS
IPYyNIOBBIX (GOPM B3aUMOJICHCTBHS MIPH PELICHUN TIOCTaBICHHON y4eOHOU 3a1au;

* IPUHUMATh LEJIb COBMECTHOM EATENbHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS MO €€
JOCTHDKEHUIO: paclpelieNaTh poJiM, JO0rOBapuBaThCs, OOCYXIaThb MpPOLECC M Ppe3yiabTar
COBMECTHOH paboTHI;

* yMeThb 0000I1aTh MHEHHUS HECKOJBKUX JIIOJICH, MPOSIBIATH FOTOBHOCTh PYKOBOJMTH,
BBINOJIHATH MOPYYEHUS, TOTUMHATHCS;

* IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH pabOThl, ONPEAEIATh CBOIO POJIb (C y4ETOM
IPEIIIOYTEHUN M BO3MOYKHOCTEH BCEX YYaCTHMKOB B3aMMOJEWCTBHA), PacHpelneisaTh 3adauu
MEXy YJIeHaMH KOMaHbI, y4aCTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyIeHUs, OOMEH
MHEHHSMHU, MO3IOBbIE LITYPMBbI U UHBIE);

* BBINOJHATH CBOIO 4acTb pabOThI, JOCTUIAaTh KAYECTBEHHOI'O pe3yibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATh CBOU ACUCTBUS C APYTUMHU WIEHAMHU KOMaH/Ibl;

* OIICHHMBATh KQ4E€CTBO CBOETO BKJIAJA B OOLIHIA MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIILHO
Cc(OpPMYIMPOBAHHBIM YYaCTHMKaMH B3aMMOJEHCTBUSI;, CpPaBHHMBATh pPE3YyJbTAaThl C HCXOAHOU
3ajjaueil M BKJIAJ KaKJOro wWieHa KOMaHIbl B JOCTHXKEHHE pe3yJibTaToB, pasAeisaTh chepy
OTBETCTBEHHOCTH U IIPOSBIIATH TOTOBHOCTD K IIPEJOCTABIEHUIO OTUETA NTEPE IPYIIION;

* OBJIANETh CHUCTEMOM YHUBEpPCAIbHBIX KOMMYHHUKATHBHBIX JEUCTBUH, KOTOpas
obecrnieunBaeT CHPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOLIMOHAIBHOTO MHTEIUIEKTa
IIKOJIbHHUKOB.

B cdepe oBnanenust yaupepcaabHbIMU YU€OHBIMU PETYJISTUBHBIMU JICHCTBUSIMMU:

Camoopranuzanus:

* BBIABJIATH NMPOOJIEMBI JUIsl PELICHUS B KU3HEHHBIX M Y4EOHBIX CUTYaLUsAX, MCIOJb3YsI
OHMOJIOTHYECKHE 3HAHHUS,

* OPUEHTHUPOBATbCA B Pa3IMYHBIX MOAXOAAX INPUHATUS pEIICHUH (MHIUBUIYAIbHOE,
IPUHITHE PELLICHUS B IPYIIIIE, IPUHATHAE PELIEHUI TPYNIIO);

* CaMOCTOSITENIBHO COCTABJIATh AJTOPUTM pPELICHMs 3afaud (WIM €ro 4acTh), BBIOMpATh
croco0 pemeHuss ydeOHOW OHOJIOTHYECKON 3alauyd ¢ y4€TOM MMEIONINUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeJlaraeMble BAPHAHTHI PELICHUH;

* COCTaBIATH IUIAH JCWCTBUH (IUIaH peain3allid HAMEUEHHOTO AJTOpPUTMa PELICHHS),
KOPPEKTHPOBATh TMPEAJOKEHHBIM aIrOpUT™M C YYETOM TIOIYYEHHUS HOBBIX OHOJOIMUYECKUX
3HaHWI 00 U3y4aeMoM OUOJIOTHYECKOM OOBEKTE;

* lenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTpOIIB (peduiekcusi):



* BIIQJICTh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHBAITUH U PedIICKCHH;

* 1aBaTh a/ICKBATHYIO OLICHKY CUTYallMM U MpeAiaraTh 1jaH e€ M3MEHEHUS;

* YUUTBIBaTh KOHTEKCT M MPEIBUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH HpHU
pemeHnr  y4eOHOW OWOJIOTMYECKOM 3aqaud, aJanTHpOBATh pEHICHHE K MEHSIOIIUMCS
00CTOSATENLCTBAM,;

* 00BSACHATH NMPUYMHBI JOCTHKEHUS (HEAOCTIKEHHS) Pe3yIbTaTOB JIEATEILHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOIUTh MO3UTHBHOE B IPOU3OLIEIIEH CUTYallUH;

* BHOCHUTh KOPPEKTHBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
WU3MEHUBIINXCS CUTYAIlH, YCTAHOBJICHHBIX OIMIMOOK, BO3HUKIIAX TPYAHOCTEH;

* OIICHUBATh COOTBETCTBHE PE3YNbTaTa LIEIU U YCIOBHUSIM.

OMOLMOHATIBHBIN UHTEIIEKT:

* pa3n4aTh, Ha3bIBATh U YIIPABISATH COOCTBEHHBIMHU SMOIMSIMUA ¥ SMOIIUSMU JIPYTHX;

* BBISIBJIATH M aHAIM3UPOBATH IIPUYHUHBI IMOITHIA;

* CTaBHUTH ce0s HA MECTO JAPYroro 4eJoBeKa, IOHUMAaTh MOTHUBbI U HAMEPEHHUS APYroro;

* PEryJIMpPOBATh CIIOCOO BBIPAYKEHHS SMOLIUH.

[IpenmeTHbIC pe3ynbTaThl OCBOCHHS ITPOTPAMMBI

B mo3naBaTtensHO# (MHTEIIICKTYaIbHOM) cepe:

— NpHUOOpPETEHUE OIbITa HUCIOJb30BAHUS METOAOB OHMOJIOTMYECKONM HAyKH C IIEIBIO
U3YYCHUS OHOJIOTUYECKUX OOBEKTOB, SBICHHA M TMPOLECCOB: HAOIIOAEHUE, OMHCAHHE,
NPOBE/ICHUE HECIOXKHBIX OWOJIOTUYECKUX OIBITOB W OKCIECPUMEHTOB, B TOM YHCIE C
UCTIOJI30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX OMOJOTHUECKUX TPUOOPOB M HHCTPYMEHTOB;

— (opMHpOBaHHE YMEHHS HHTEIPHUPOBATh OWOJOTHYECKHE 3HAHUSA CO 3HAHUSAMHU U3
Jpyrux y4eOHbIX NpeaAMEeToB ((PU3HUKU, XUMUH, Teorpaduu, HICTOpUH, OOLIECTBO3HAHUS U T. 11.);

— ¢dopMHpOBaHHE YMEHHI pemarh ydeOHBbIC 3aJaddl OMOJIOTMYECKOTO COJACpIKAHUA,
BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W, IMPOBOAHWTH Ka4eCTBEHHBIE M KOJHMYECTBEHHBIC
pacueTsl, esaTh BHIBOJIbI HA OCHOBAHUH TOJTYUYE€HHBIX PEe3yJIbTaTOB;

— (popMupoBaHUEe yMEHU TUIAHUPOBATh Y4eOHOE MCCIIE0OBAaHUE MIIU MIPOEKTHYIO paboTy
C Y4YETOM IIOCTaBJICHHOW IIenu: (HOpMYIMpPOBATH TMPOOJIIEMY, THIOTE3y M CTaBUTh 3allaud
UCCIIC/IOBAaHMS, BBHIOMpATh aJCKBATHO TIOCTABJICHHOW IIE€IM METOMBI, JeiaTh BBIBOJIBI TIO
pe3yabTaTaM HCCIeIOBaHUS WK IPOSKTHOM e TeIbHOCTH;

— ¢opMHpOBaHUE MHTEpeca K YriayOJIeHHIO OMOJOTHMYECKUX 3HaHWM (mpeanpoduibHas
MOATOTOBKa M mpodeccruoHaabHas OpHEHTAIMs) W BBIOOPY OHOJIOTHM Kak MPO(HUIBHOTO
mpeaMeTa Ha CTYNEHH CPEIHEro IMOJHOTO oOpa3oBaHMs sl Oyaymield NpodecCHoOHATbHOU
NeSITeIbHOCTH, B 00JIaCTM OWOJOTHH, MEIHMIMHBI, SKOJIOTUH, IICUXOJOIMH, BETEpUHApPUH,

CEJILCKOI'0 XO35ICTBa;



— BIIQJICHUE HaBBIKAaMHU Pa0OTHI ¢ MH(OpPMAIMEH e€CTECTBEHHO-HAYYHOTO COJCpPIKAHUS,
IpeICTaBICHHON B pa3HOi (opme (B BuAE TeKcTa, TaOIMYHBIX JAHHBIX, CXEM, TpaduKoB,
IyarpaMM, Mojelel, H300paKeHWi), KPUTHUECKOro aHaiu3a HH(QOpPMAllMM M OLIEHKU ee
JIOCTOBEPHOCTH,

— YMCHHE HWHTETPHPOBATh OWOJOTHYECKUE 3HAHHS CO 3HAHUSMH JAPYIHX YUeOHBIX
IOpPEIMETOB; HHTEpeC K YrIyOJeHHI0O OWONOTMYECKUMX 3HAHMW M BBHIOOpY OMOJIOTMH Kak
npoQUIBLHOTO TpeaMeTa Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUsS s Oymyien
poeCCHOHATLHON ACATENBHOCTH B O0JIACTH OWOJIOTHH, MEIWIIMHBI, SKOJIOTHH, BETCPUHAPHH,
CEITbCKOTO XO3SICTBA, MUIIEBOH MPOMBIIUICHHOCTH, TICHXOJOTHH, HCKYCCTBA, CIIOPTa - UMETh
YEeTKHE MPEICTaBICHUS O MaTEePUATMCTUYECKON CYIIHOCTH TE€HOMOB MHBBIX OPraHHU3MOB H
perymsiuio uX pabdoThl; — 3HaHUE OCHOBHBIX (PAKTOPOB OKPY)KAIOLIEH Cpelibl, BIMSIOMUX Ha
pa3BUTHE U CYIIECTBOBAHUE )KMBBIX OPTaHU3MOB, alaNTallui K (haKTopaMm OKPY>KaIOIIeH CPeIbl;

— 3HAaHWE OCHOBHBIX MOJIXOJOB OWOTEXHOJIOTHUH, WCIOJb30BAHUS €€ IOCTIDKCHHH B
COBPEMEHHOM JKM3HU YEJIOBEKa, OCOOCHHOCTH HCIIOJIB30BAaHMS JKMUBBIX OPraHU3MOB IS
IPOM3BOJICTBEHHBIX HYX/I YEJIOBEKA;

— 3HaHUE OCHOBHBIX IIOAXOJIOB CEJICKIIMH W OWOTEXHOJOTHH KYJIbTYPHBIX PACTEHHIA,
XapaKTepu30BaTh T'CHETUYCCKH MOIU(PHUIMPOBAHHBIC PACTCHUS, ONEPUPOBATh IOHITHSIMH,
rudpuam3anus,  OTHaJCHHas  THOpUAM3aIMsa,  UCKYCCTBEHHBIH  OTOOp,  TeTepo3Wuc,
TpaHchopmanus, MyTareHe3, FeHeTH4eCKOe peIaKTHPOBAHUE;

— MOHUMaHKUE MOJICKYJISIPHBIX MEXaHU3MOB pealn3allii HACIECICTBEHHOW HH(OpMAIK 1
yYMEHHE CBOOOJHO ONEPUPOBATh OCHOBHBIMH IOHSATHSIMH MOJICKYISIPHOW OWOJIOTUH H ee
COBPEMEHHBIX HAINPaBJICHUH — I€HOMUKH, METar€eHOMHKH, TPOTECOMHKH;

— 3HaHUE OCHOBHBIX 3a00JIEBaHMI YellOBEKa, MEXaHW3MOB HMX DPa3BHTHUS, CIIOCOOAX HX
JMAarHOCTUKU W JICYCHUs; — (OpPMHUpPOBAHUE YMEHHS WCIIOJNB30BaTh MOHSITUHHBIA ammapar u
CHUMBOJIMYECKUI SI3BIK TCHETHUKH, TPAMOTHOE IPHMEHEHHE HAyYHBIX TEPMHUHOB, TOHSTHIA,
TEOpUH, 3aKOHOB [UISI OOBSICHEHHS HAOIIOAEeMBIX OHMOJIOTHYECKUX OOBEKTOB, SIBICHUH H
IPOIIECCOB, MO3BOJISAIOMINX 3aJI0KUTh (PYHIAMEHT HAYYHOTO MUPOBO33PEHHSL.

B 1IEHHOCTHO-OpMEHTAMOHHOW cdepe: — 3HAHHE, YTO TPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTUH MOJICKYJISIpHOW OWOJIOTHMH TO3BOJISIET YCHEIIHO pellaTh TaKhue 37000HEBHBIC
npoOeMbl, Kak OXpaHa OKpPY)KAIOLIeH Cpeibl, COXpaHEHUE 3/I0POBbsS 4YEIOBEKa, KOHTPOJb H
BOCCTaHOBJICHUE YKOCHUCTEM.

TemaTuyeckoe MIaHMPOBAHUE

Ne HaumeHoBaHue pa3iesioB U KouaunvecTBo Teopus IIpakTuka

n/n TeM YacoB

1 | BBencHue. 1 1 -




2 | benkwu. 4 2 2
3 | ®epmeHTHI. 4 2 2
4 | ButamMmuHbl U HEKOTOpBIE 3 1 2
OHMOJIOTMYECKH aKTUBHBIE
BEIIECTBA.
5 | HykneuHoBble KHUCIOTBI U HX 4 2 2
oOMeH.
6 | Pacnag u 6uocuHTe3 OEIIKOB. 3 1 2
7 | YrieBoasl U uX OOMEH. 4 2 2
8 | JIunmasl 1 ux oOMeH. 4 2 2
9 | buonornyeckoe OKHUCIEHUE U 2 1 1
cunte3 ATO.
10 | ['opMOHBI U UX POJIb B OOMEHe 2 1 1
BEIIECTB.
11 | B3aumocBs3b U peryisnus 3 1 2
obmena BemiecTB. I[IpoOiemsr
OMOXMMHYECKON KOJIOTHH.
Utoro 34 16 18




		2023-08-31T17:04:31+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5 Г. ТАЙШЕТА




