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IosicHuTeIbHASA 32NN CKA
[Iporpamma anekTUBHOTO Kypca «Pemienwe 3agad  1mo  OUOIOTHH»
pa3paboTaHa Ha OCHOBAHUM HOPMATUBHO — IIPABOBBIX TOKYMEHTOB:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBannu B
Poccuiickon denepanun».

2. [Taciopt HAIlMOHAJILHOT'O MPOEKTA «O0pazoBaHue». Y TBEpKICH
npe3unuyMmoM Cosera 1ipu [Ipesunente PO no crparernyeckoMy pa3BUTHIO
Y HallMOHAJILHBIM MpOeKTaM, IPoTokoj ot 24.12.2018 Ne 16.

3. l'ocymapctBennass mporpamma  Poccmiickoit  ®eneparuun  «Pa3Burtne
oOpazoBanusi». YTBepxkneHa Iloctanonennem IIpaBurensctBa PD ot
26.12.2017 No 1642 «OO6 yTBepXJACHUU TOCYAApPCTBEHHOW MPOTrpaMMBbI
Poccuiickoit @enepanuu «Pa3Butre oOpa3oBaHusI».

4. IIpodeccronanbuplii cranaapt «llemaror (memarorumdeckas ACSTEILHOCTH B
JOIIKOJIPHOM, HadaJlbHOM OOIlleM, OCHOBHOM OOIIEeM, cpeaHeM oOIIeM
0o0pa3oBaHUM), (BocmiUTaTENb, YUUTEIIb)». Y TBEPK/ICH pUKa30oM
MunucrepcTtBa Tpyna u corpanbHoi 3amuthl PO ot 18 oxTsa6ps 2013r. Neo
544H, ¢ U3MEHEHUSIMH, BHECEHHbIMU MpPUKAa30M MUHHCTEpCTBA Tpyda U
corzamutbl PO ot 25 nexabps 2014r. Ne 11151 u ot 5 aBrycra 2016r. Ne
422H.

5. [Ipodeccnonanpubiii ctangapt «llemaror MOMOMIHUTETHLHOTO OOpa30BaHUS
JIeTell W B3POCHbIX». YTBEPKIEH MpUKa3oM MuHuUCTEpcTBa Tpylda u
coumanbHoM 3amuThl PO or 5 maga 2018 r. Ne298u «O06 yTBepx’aeHUU
npodeccronanpHOro crangapTra «llegaror JOMOTHUTENBHOTO 0Opa30BaHUS
JIETEU U B3POCIIBIX ).

6. denepanbHbI TOCYJAPCTBEHHBINM 00pa3oBaTENIbHBIN CTaHAAPT OCHOBHOTO
oO1rero oopa3zoBaHusi. YTBEpkKAEH NpUKa3oM MHUHHUCTEPCTBA 0Opa30OBaHUS
u Hayku Poccuiickoit deneparuu ot 17 aexadpst 2010 1. Nel897.

/. @enepanbHblil TOCYJAapCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT CPEAHErO
oO1rero oopazoBanusi. YTBEpkKACH NpUKazoM MHUHHUCTEPCTBA 0Opa30BaHUS
u Hayku Poccuiickoii @enepanuu ot 17 mas 2012 1. Ne413.

8. Meronuueckue pEKOMEHIAIMKU IO CO3JaHUI0 W (YHKIHOHUPOBAHUIO
JNeTCcKuX TexHomapkoB «KBaHntopuym» Ha 0a3e o0011€00pa3oBaTEIbHBIX
OpraHu3aui. Y TBEPKICHBI PacnopsiKeHneM MUHHCTEPCTBA MPOCBEMICHUS
Poccuiickoit @eneparuu ot 12 saBaps 2021 r. NeP-4,

9. Vcrae MBOY Crapozaruuackoii COIIl. YTBepKaeH MOCTaHOBICHUEM
Anvunnctpanun MO «Sxmyp-boasunckuit panton» ot 23.01.2015 r. Ne 64.



10.ITonoxkxenue o  llentpe  oOpa3oBaHUsI ~ €CTECTBEHHO-HAYYHOW U
TEXHOJOTMYECKOM HampaBiieHHOCTH Touka pocta Ha 06aze MBOY
Crapozstuunckoit COIL. YTBepxkeHo npukazom u.o. aupekropa MbOY ot

17.06.2021 Ne 387.
[Iporpamma snexkTuBHOrO Kypca «PemieHue 3agad 1no OHOJOTUMY SIBISETCS

IPOrpaMMON €CTECTBEHHO-HAYYHOM HAIIPaBICHHOCTH.

B nmporpamme mnpencTaBi€Hbl COBPEMEHHBIE HWJE€U U  aKTyaJbHbIC
HAIPABJICHUSI PA3BUTUS COBPEMEHHOW HAyKW B OOJACTH €CTECTBEHHOHAYYHBIX
JUCUUIUIAH. J[OMMHAHTON coAep>KaHusl SIBISETCS H3YUYECHHE 3aKOHOMEPHOCTEU
HACJIEACTBEHHOW N3MEHUYUBOCTH, YTO BBIPAYKAETCS B MPUKIIATHONW HAPABIEHHOCTH
FEHETUYECKUX UCCIEAOBaHUN. AHAIN3 MEIarorHuecKoro OIbITa CBUAETEIbCTBYET
0 TOM, 4TO pazaen «MoJekysipHas OHONOTUS» SBISIETCS OJHMM M3 CaMbIX
CJIOKHBIX JIJIsl TOHUMaHUsI B Kypce o01eit 6nonorun. OOIerdyeHuto YCBOCHHS ATUX
pa3zielIoB MOXKET CIOCOOCTBOBATh PEIIEHUE 33]a4 MO0 T€HETHKE U MOJIEKYJISIPHOU
OMOJIOTHY Pa3HBIX YPOBHEH CI0KHOCTH. Vcronb30BaHNE TaKUX 3a71a49 Pa3BUBACT Y
00y4Yarommxcs JOrMYECKOe MBILUIEHHUE, MO3BOISET UM IIY0XKe MOHATH y4eOHBIH
Marepuag Mo 3TOM Teme, Ja€T BO3MOKHOCTh MOATOTOBUTHCS K YYAaCTHIO B
Pa3IUYHBIX OMOJOTUYECKUX OJMMIIMANaX M KOHKypcax. Kpome Toro, 3amauu 1o
IUTOI€HETUKE MPUCYTCTBYIOT B KOHTPOJIBHO-U3MEPUTENbHBIX MaTepuanax EID,
M0TOMY YMEHHUS, NMpuoOpeTaeMble B XOJE M3YYCHHsI Kypca, BOCTPEOOBaHbI MPH
BBHITIOJTHEHUHU oOyuarommmucs 3aganuid EI'D no 6uonorumu.

Heab: dDopMUpOBaAHUE €CTECTBEHHOHAYYHOU KOMIIETEHTHOCTH
o0y4Jaromierocsi, COOTBETCTBYIOIIEH CHCTEMBbl LEHHOCTEH, MAESTENIbHOCTU U
NOBEJICHHUA B IPOLECCE U3YYECHHMs] 3aKOHOMEPHOCTEM TEHETUKH  4epes3
IIPAKTUYECKYIO, TPOEKTHYIO U HAYYHO-UCCIIEI0BATEIBCKYIO IEATEIIBHOCTD.

3agaun:

- 0000IMTh W3BECTHBIN OOYUYAIOMIMMCS TEOPETHYECKUI Marepuan To
OCHOBAaM HACJI€JICTBEHHOCTH U U3BMEHYUBOCTH;

- TI0O3HAKOMUTH C JOCTHXKEHUSMHU M HOBEUIIMMHU pa3paboTKaMu, a TaKkKe C
U3BECTHHIMU W 3HAYUMBIMHM DSKCIEPUMEHTAMH B 00JIACTU ITUTOTEHETUKH IS

(dbopMUpOBaHUS 1IETOCTHON KapTUHBI MUPA;



- HAy4YUTh pelaTh 3a/layd TOBBIIIEHHON CIO)KHOCTU W HECTaHIapTHbIE
3a/1a4u 110 MOJIEKYJIIPHON OMOJIOTHH;

- MOJATOTOBUTH OOYYAIOIIMXCS K CaMOCTOSITENIbHOW paboTe Haj pelieHHeM
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

®opma 00ydeHHsI: OYHas ¢ BKIFOUEHUEM TUCTAaHIIMOHHBIX TEXHOJIOT HH.

Metonasl 00y4YeHUS: CJIOBECHBIH, HATIJIs JHBIN MIPAKTHUYECKHUI;
00BSCHUTETHHO-WITIOCTPATUBHBIHN, PEIIPOTYKTUBHBIN.

@opMbI KOHTPOJIS:

° Tekymui KOHTPOJIbOCYIIECTBIISIETCS HEITOCPEACTBEHHO I10CIIE
KaXKJI0¥ MPOMIEHHON TEMBI B BUIE YCTHOTO OIpOca, MPOBEPOYHOM pabOTHI O
TEME.

° HrtoroBeiii  koHTpOdb. OcHOBHOM ¢GOpMOM TMOABEICHUS UTOTOB
pean3aluy NporpaMMBbl SIBJISIETCS UTOIOBOE 3aHSATHE B KOHIIE Y4eOHOro roja, B
paMKax KOTOPOIo MPOBOJUTCS UTOrOBOE TECTUPOBAHUE.

B peanuszanuu ganHoi nmporpaMMsel y4acTBYIOT oOy4vatrouiuecs 16-17 ner.

[Tporpamma paccunrana Ha 1 rog oOydenwus, oobemom -34 yaca.

Cpoxk ocBOEHHSI IPOrpaMMbl — 1 yueOHBI ro.

Y4yeOHO-TEeMATHYECKHNH TIJIAH

n/n HanmenoBanue Oo0mee N3 Hux dopmbl

pa3/1esi0B U TeM KOJIN4€eCTBO aTTrecTaluu/KOH
4acoB TPOJIsi
Teopus NPaKTHKA

1 OcHOBBI 23 13 10 [TpoBepounas
MOJIEKYJISIPHOM pabora 1
Ounoaorun

2 OcHoBbl niuToNOrMK | 11 7 4 IIpoBepounas

pabora 2
Bcero yacos: 34 20 14

O:xunaembie pe3yJibTaThl
B pe3ynbrare ocBoeHuUs mporpamMmsel y oOydaromuxcs popMupyroTcs:
IIpenmeTHbIe pe3yabTaThI

[IpenmetHbIe pe3yNbTaThl 00YUYECHHS] OMOTOTHH JOKHBI 00€CTICUNBATh:



-bopMHUpOBaHUE I1IEHHOCTHOIO OTHOIIEGHHUS K KUBOM TMpUpOAE, K
COOCTBEHHOMY OpraHu3My; - -TIOHMMaHHE pPOJM Ouoiioruu B (POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

-BJIaJICHHE OCHOBAMH MOHSATHITHOTO armapaTta U Hay4YHOTO sI3bIKa OMOJIOTHH:
UCIIOJIb30BAHUE W3YUYEHHBIX TEPMUHOB, MOHSTUH, TEOPUH, B3aKOHOB U
3aKOHOMEPHOCTEH i1 OOBSICHEHUS HAOIIOJaeMbIX OHOJIOTHYECKUX OOBEKTOB,
SIBIICHUU U TIPOLIECCOB;

-TIOHUMaHHE CIIOCOOOB MOJYYEHUsI OMOJTOTMUECKUX 3HAHUN;, HAJTMYHE OIbITa
UCIIOJIb30BaHUSI METOJIOB OWMOJIOTMH C 1I€JbI0 HW3YYEHUS J>KUBBIX OOBEKTOB,
OMOJIOTMYECKUX SIBJIEHUW M TPOIIECCOB: HAOIIOJEHUE, OINMHCAaHHE, IPOBEIACHUE
HECJIO)KHBIX OHOJIOTHYECKHX OIBITOB W OKCIEPUMEHTOB, B TOM YHCJIE C
UCII0JIb30BAaHUEM aHAJIOTOBBIX U U(PPOBBIX TPUOOPOB U HUHCTPYMEHTOB;

-cOPMUPOBAHHOCTh  MPEJCTABJICHUN O B3aUMOCBS3M  HACIEIOBAaHUS
MOTOMCTBOM TPU3HAKOB OT POJIUTEIBCKHX (OPM C OpraHu3aIell KIETKH,
HAJIMIUEM B HEH XPOMOCOM KaK HOCHTEJeH HacCIeACTBEHHOW WH(opMamuu, o0
OCHOBHBIX 3aKOHOMEPHOCTSAX HACJICIOBAHUS MPU3HAKOB;

-YyMEHHE peliaTh ydeOHbIE 3a/ladyd OMOJOTMYECKOTO COJEPKaHHs, B TOM
YHUCJI€ BBISBIISATh MPUUUHHO-CIIEACTBEHHBIE CBS3H, IPOBOJUTH PacyeThl, JCNaTh
BBIBO/IbI HA OCHOBaHUU TOJYUYCHHBIX PE3YJIHTATOB;

-yMEHHUE CO3/]aBaTh M MPUMEHSTh CIOBECHbIC U TpauyecKue MOJENU I
O00BSICHEHUS CTPOEHUS KUBBIX CUCTEM, SIBICHUN U MPOIECCOB KUBOU MPUPOJIBI;

-IOHUMAHUE BKJIaJla POCCUUCKUX U 3apyOeKHbIX YUEHBIX B Pa3BUTHE
OMOJOrMYECKHUX HaYK;

-BJIaJICHUE HaBBIKAaMH paboTel ¢ uwHOpMamuMed  OHOIOrHYECKOro
collep KaHMsl, TPEJCTABICHHON B pa3HOW (opme (B BUIAE TEKCTa, TAOJIMYHBIX
JAHHBIX, CXEeM, TpadHKOB, AUATPaMM, MOJEIEH, M300paKeHUi), KPUTUIECKOTO
aHajau3a HHGOPMAIIUU U OIIEHKH €€ JOCTOBEPHOCTH;

-yMEHHUE IUIAHUPOBATh II0J PYKOBOJACTBOM HACTaBHUKAa W IPOBOJUTH
y4eOHOE UCCJIeOBaHNUE WM MPOEKTHYIO padOTy B 00JaCTH OHOJOTHH; C yU4ETOM

HAMEUEHHOU 1eu  (OpMYJIUpOBaTh MPOOJIEMYy, THUIOTE3y, CTaBUTh 3ajayH,



BBIOMpATh aJeKBATHBIE METOAbl ISl WX peueHus, (opMyJIUpOBaTh BbIBOJIbI;
nyOJIMYHO MPEACTABISTH NOJTYyYEHHBIE PE3YyIbTaThI;

MeTtanpeaMeTHbIe pe3yJIbTaThl

-CaMOCTOSAITEIHHO BBIOMpATh CIOCOO pelIeHUs] y4eOHOW OMOIOrHYecKoi
3a1aul  (CpaBHHUBATh HECKOJIbKO BAapHAHTOB pEUICHUS, BbIOMpaTh HaumoOolee
HOIXOIAIIUN C YUETOM CaMOCTOATENBHO BBIIEJIEHHBIX KPUTEPUEB).

-BBISIBJISITh NIPUYUHHO-CIICACTBEHHbIE CBSA3M MPU U3YUYEHUU OMOJIOTMYECKUX
SBJICHUNA M TIPOLIECCOB; J€JIaTh BBIBOJAbI C MCIOJIB30BAHUEM JICNYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUYCHUM, YMO3AKIIOUEHUN MO aHaJIOruu, (popmMyaupoBaTh
TUIIOTE3bI O B3AMMOCBS3SX;

JInuHOCTHBIE pe3y/IbTaThl

-[IOHMMaHHE LIEHHOCTU OHMOJOTHMYECKOW HayKu, €€ polM B pa3BUTUU
YeJIOBEYECKOr0 00IIeCTBAa, OTHOIIEHWE K OMOJIOTMU KaK Ba)KHOW COCTaBJISIOLIEH
KYJIbTYpbl, TOPJIOCTh 3a BKJIAJl POCCHUICKHX M COBETCKHX YYEHBIX B pPAa3BUTHE
MUPOBOW OMOJIOTHYECKONU HAYKH.

-TOTOBHOCTb K Pa3HOOOpa3HOM COBMECTHOM JIeATENbHOCTH MPU BHIIOTHEHUH
OMOJIOTMYECKUX OIBITOB, IKCIIEPUMEHTOB, HCCIIE0BaHUN U POEKTOB, CTPEMJICHUE
K B3aMMOIIOHMUMAHUIO U B3aUMOIIOMOIIIH.

-pa3BUTHE HAYYHOU J1I0003HATENLHOCTH, MHTEpEca K OMOJIOrMYECKO HayKe
U MCCIIEIOBATEIbCKOMN A TEIIbHOCTH;

-OBJIaAICHHUC OCHOBHBIMHU HaBbIKaMU HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH.

Conepxkanue nporpaMmsl
Paznien: OcHOBBI MOJIEKYIISIPHOM OHOJIOrUH
Teopus: Vicrionb3yemble TIPU PELICHNUN 3a7a4 CUMBOJIBL BEeNIKU: cTpyKkTypa u
dbynkuuu. Hykneunorsie kucinorsl. JIHK u PHK, cpaBHuTENnbHAs XapakTepucTUKa
JaHHBIX KUCHOT. OCOOEHHOCTH CTPOEHMS, MECTO pACIIOJIOXKEHUS B KIETKE,
ocHoBHble (yHKIMH, BUabl PHK, ux pons B Ouocunrese. Peakunn MaTpuyHOro
cuntesa. Permukanuda. Tpanckpunuus. Tpancmsiuusa. Pons nPHK, TPHK u pPHK B

npouecce TpaHcassunu. AuTukogoH T-PHK.



Ilpakmuxa:Pemenne 3aja4 Ha BBIUMUCICHHE MOJICKYJISIPHOM Macchl Oenka,
OTpeJIeNICHUE Yrciia aMUHOKHCIIOT 00pa3yromiux OemokK.

Pemiennie 3amau Ha oONpeAeNiCHHE 4YHUCIa W MPOLEHTHOTO COOTHOILCHHS
Hykieotun0oB ¢pparmenta JJHK.

Pemrennie 3amad Ha KOJMYECTBEHHOE OIPEAEICHUE YHCIIa HYKICOTUIOB
JTHK, ripu ycinoBum, 4To U3BECTHO % OT OOIIEro YucIa.

Pemenue 3anau Ha onpenenenue JumHbl parmerToB nenouku JJHK.

Pewrenne 3agad HO ONpENENIEHUE MOCIEAO0BATEIbHOCTE HYKIEOTHUIOB B
mouiekyne JJHK npu pennukanum u TpaHCKPHUIILIUY.

Pemrenne 3agad Ha ONPEAEIEHUE MOCIEA0BATEILHOCTH PACIIONIOKEHUS
AMUHOKHCJIOT OTAENbHBIX OETKOB.

Pemienrie 3aau Ha omnpeAeiieHUE MOCIEN0BAaTeIbHOCTH PACIOI0XKEHUS
AMUHOKUCJIOT O€JIKOB (/10 ¥ TIOCJI€ MYTaIIHH ).

Pemenue 3a1a4 Ha MOCTPOECHUE U ONPEEIEHUE YHACTKOB MOJIEKYJIbI O€eliKa.

Brruncnenune minael 1 Maccsl HK, Maccel reHa u Oenka.

Pemienue 3amau Ha onpeneneHue anTukogoHOB TPHK, mnpuHmmarommx
ydacTue B CUHTe3¢e Oerka

Pemrenre 3a1ay Ha onpenelieHUE BUJIa aMUHOKHUCIIOTBI, TPAHCIIOPTUPYEMOM
TPHK

Pemienne 3agau Ha KOJIMYECTBEHHBIE cooTHomieHus uywmcia TPHK,
AMUHOKUCJIOT B O€JIKe, TPUIUIETOB U HYKJICOTHJIOB B T€HE.

Paznen: OcHOBBI HUTOJIOT UM

Teopusa:Tlousatue xpomocoMa. AyTOCOMBI U  TIOJIOBBIE XPOMOCOMBI.
Knerounsrii nukin. OCOOEHHOCTH MPOTEKAHUS MUTO3a Meio3a. DHEPreTHUeCKUi
OOMEH B KJIETKE, €r0 JTalbl, adpOOHBIC M aHA’POOHBIE OPTaHU3MBI, KIECTOYHOE
JbIXaHHE.

IIpaxkmuxka:Penienne 3a1a4 Ha ONpeEICHUE YKCIa XPOMOCOM (TTOJIOBBIX U
ayTOCOM) B COMAaTUYECKHX U MOJIOBBIX KJIETKaX

Pemrenne 3amau Ha omnpexaeneHue uwmcia xpomocoM u Mmonekyn JHK B

pasHblie $a3bl MUTO3a



Pemienne 3amau Ha ompeneneHue uucia xpomocom u Monekyn JIHK B
pasHbie (a3bl Melio3a
Pemenne 3amad Ha ompezeneHne Macchl XpOMOCOMHOrO0 Habopa (MHTO3,

Mei03)

MeTtoauueckoe odecrnevyeHue MporpaMmbl
Hudposas mukponadbopatopust (6uomaorus, Xumusi, GU3NKa)
Mukpockon CBETOBOM
Hoytoyk;

MyJbTUMEIUNHBIA IPOEKTOP;
HNHTepakTrBHASA TOCKA
Harnsnuaeie nocoOust mo Ouonoruu

Pa3pgaTounslii MaTepuan no 6Moaoruu
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