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INOACHUTEJIbBHASA 3AIINCKA

PaGouass mporpamma  BHeypouHOu  gestenpHOocTH — «bumomorms.  [IpoekTtHo-
HCCIIeIOBATeNbCKast ACSITeNbHOCTh.5-9 Kimacch» ans oOydarommxcss 5-9 kjaccoB Ha
YPOBHE OCHOBHOTO 00IIero o00pa3oBaHMs COCTaBlieHa Ha OCHOBe TpeOoBaHuil K
pesynbratam ocBoeHusa denepaibHON 00pa30BaATENBHON MPOrPaMMbl OCHOBHOT'O
oOmero oopazosanus (nanee GOII) u enepaibHOrO rocyJapCTBEHHOT0 00Pa30BaATEIBLHOTO
CTaHJapTa OCHOBHOTO o0miero ooOpaszoBanus (maee — @DI'OC OO00), a Takxe
OpHEHTHPOBaHA HA IIEJIEBbIC MPUOPUTETHI, chopmymupoBaHHbie B [IpumepHOi mporpamme
BOCIIUTAHUS.

PaGouas nporpamma BHEYPOUYHOU NEATEIIbHOCTH «buoorus. IIpoekTHO-
HCCJIeI0OBATENbCKas IeITeIbHOCTh.5-9 KilacChl» pazpaboTaHa B COOTBETCTBHH C:

- 3akoHoM P® «O06 obpazoBanuu B PO» Ne 273 ot 29.12.2012 1.,

- Ilpukazom Munnpocsemienusi Poccuiickoit ®enepanmu ot 31.05.2021r. Ne287 «O6
yrBepkieHnu denepaibHOr0 rocyJapcTBEHHOTO 00pa30BaTENbHOTO CTaHJIapTa OCHOBHOTO
obrmiero oopaszoBanus» (3apeructpupoBano B Muntocte Poccuu 05.07.20211. Ne 64101);
-Ilpukazom Munnpocsemenusi Poccuiickoit ®enepanuu ot 18.05.2023r. Ne370 «O6
yTBepkaeHnn ~— DenepanbHO  00pa30BaTENbHONM  MPOTPAMMBI  OCHOBHOTO  OOIIIETO
oOpaszoBanwus» (3apeructpupoano B Munrocte Poccun 12.07.2023r. Ne 74223);

- OcHOBHOM 00pa30BaTeIbHONM MporpaMMoii ocHOBHOTo oO1iero oopaszoanus ['6OY COIII
noc. Kpacuslii CTpoutess.

OOpa3oBaTeybHBIM MPOIECC OCYIIECTBISIETCS C HCIOJB30BAHUEM YUYEOHHUKOB,
y4eOHBbIX MOCOOMM, BXOASAIIMX B JEUCTBYIOIIMU (enepanbHblii nepedeHb. llepeueHb
YU4E€OHUKOB €KETOJHO YTBEPKIAAETCS MPUKA30M JUPEKTOPA IIKOJIBL.

[IporpamMma Kypca BHEYpOUHOH IEATEIHLHOCTH paccunTaHa Ha 5 et o0ydeHus — 34
yaca (1 gac B Hezelo).

Pabouast nporpamma pa3paboTaHa B COOTBETCTBUU C COAEPKAHUEM U CTPYKTYPO
paboueil  mpoOrpamMMmbINnoO y4eOHOMY Kypcy «buonorus. IIpoekTHo-
MCCJIEI0BATEIHCKAS JIEATEIBHOCTD. 5-9 KJIACCHI», https://edsoo0.ru/wp-
content/uploads/2023/08/BY JI_ITPII-kypca-BHEYPOUHOU-NIESITEIIbHOCTU-bHOI0THSI-
5-9-knacc.-111]J1-ocHOBHOE-00111ee-00pa3oBanre Hogas.pdf



https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf

AKTYaJIbHOCTh U HA3HaYeHUe nporpammsl. [Iporpamma pazpadotana B
CootBercTBUU ¢ TpeboBaHussMHu DeepatbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJ1apTa OCHOBHOT'O OOIIEr0 00pa3oBaHusl, OpUEHTUPOBaHA HAa 00ecIIeYeHNe
UHIMBHUIYAJIbHBIX TOTPEOHOCTEN 00yUaroIMXCcsl M HallpaBJIeHa Ha IOCTHKEHUE
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI MPOTrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs C
y4€TOM BBIOOpa y4aCTHUKAMH 00pa30BaTENIbHBIX OTHOIIEHNUN KypCOB BHEYPOUHOIL
AESITeNIbHOCTH. JTO MO3BOJSIET 00E€CIIEYNTh €AUHCTBO 00SI3aTEIBHBIX TPEOOBaAHUIA
®I'OC Bo BceM MPOCTPaHCTBE HIKOJIBHOTO 00pa30BaHUA: HE TOJIBKO HA YPOKE, HO U 32
€ro NpeaeIaMH.

AKTyaJIbHOCTh ~ peaju3allid  JaHHOW  MporpamMmbl  OOyCJOBJI€HAa  CcaMoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEI0BATENBCKON IEATEIbHOCTH. JTa I€ATEIbHOCTD JIEKUT
B OCHOBE I03HABATEIBHOIO UHTEpECa peOeHKa, SABIISIETCS 3aJI0TOM YMEHUS IJIAHUPOBATh
mo0ble  JEHCTBUSL M Ba)XXHBIM YCJIOBHEM YCHEIIHOM peanu3auuu uzaeu. JlroOble
MU3MEHEHUSI COBPEMEHHOI'O OOIECTBA CBS3aHbl C MPOEKTAaMU U HCCIEIOBAHUSIMU — B
HayKe, TBOpUYECTBe, Ou3Hece, OOLIECTBEHHOW XU3HU. [l03TOMYy Ba)KHBIM 3J€MEHTOM
pa3BUTUSL JIMYHOCTH oOOydaromerocs spisercss (OPMUPOBAHHE OCHOBHBIX HABBIKOB
IIPOEKTHOUCCIIEI0BATEIBCKOMN AEATEIBHOCTH.

[Iporpammoii mpenycMOTpeHO (OPMHPOBAHHUE COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHSI 3HAHWI, a TaKKe M MPaKTUYECKOro OmbiTa padoThl ¢ Ja00OpPaTOPHBIM
000pyZJ0OBaHUEM, OBJIAJICHUE MPUEMAMU HCCIEAOBATENbCKON NESITEIbHOCTU. MeTo bl
opraHuzalui  o0pa3oBaTEIbHOM W  HAYyYHO-UCCIEIOBATEIbCKOM  JEATEIbHOCTH
MpEeAyCMaTpUBAIOT (POPMUPOBAHUE Yy OOYYAIOIIMUXCS HECTAaHAAPTHOIO TBOPYECKOTO
MBILLIEHUS, CBOOO/IbI CAMOBBIPAXXEHUS U MHAUBUAYAIBHOCTH CYKJICHUH.

JUis TOJIHOTO Yyd4eTa MOTpeOHOCTEH ydyalluxcsi B NporpaMMe HCIONb3yeTcs
I GepeHIUPOBaHHbIA  MOAX0A, YTO CTUMYJIUPYET YdYallerocs K YBEJIWYEHHIO
HOTPeOHOCTH B UHAMBHUYAJIbHOM, MHTEUIEKTYaJIbHON U NIO3HABATENIbHOMN JEATeTbHOCTH
U Pa3sBUTHIO  HAY4YHO-UCCIEAOBATEIbCKUX  HaBBIKOB.  IIporpamma CTaHeT
BOCTpeOOBaHHOM B MEPBYIO OUYEPEb HIKOJIbHUKAMU, KOTOPbIE UMEIOT CTOMKUNA MHTEpEC
U COOTBETCTBYIOLIYIO MOTHBALMIO K HM3YYEHUIO IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LMKJIa, ECTECTBEHHBIM HayKaM U TEXHOJIOTUSIM.

B noxpocTkoBOM BO3pacTe ydamuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOU
WIM WHOM 00JacTH 3HaHWM, HAay4HOM HalpaBJI€HUU WIK NIpodeccHoHaIbHOMI
AesTeNbHOCTH. TakuM o00pa3oM MNPOUCXOIUT (HOPMHUpPOBAHHE TO3HABATENBHOU WU
npo(hecCHOHABHOM COCTABIIAIOIIEH JIMYHOCTH, MIOMOTAET yJalleMycsl B ONpeeIeHUN
OyyIIero »KU3HEHHOTO MyTH U B MPOo(eCcCHOHATFHOM BBIOOPE TIOCIIE OKOHYAHUS TITKOJTHI.
[Tono6HOrO posa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSTHHOE JKEJIaHHUEe IIKOJIbHUKA
K MO3HAHUIO HOBOTO, PaCIIMPEHHUIO M YIIyOJIEHHIO COOTBETCTBYIOUIMX 3HAHWM, U



MOJYYCHHUI0O HOBBIX B TOM YHCJIE NPAKTUYCCKHX HABBIKOB, a TaK)KE€ MOTHBHPYET
y4aIerocsi Ha mpoQoprueHTAITHIO.

[Iporpamma HaleneHa Ha IMOMOINb PEOCHKY B OCBOCHHU OCHOB OpPTraHU3alUU H
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-HCCIIEIOBATEIBCKON IEATEIILHOCTH, a TAKXKE B
NPHOOPETEHUH  HEOOXOAMMOIO  OmIbITa JUIS  pabOThl  HAJ  WHIAWBHIYAIbHBIM
HCCIICJIOBAaHMEM WIIM MPOCKTOM. [IporpamMma IOMOXKET IIKOJBHUKY B 0oJiee TTyOOKOM
W3YYCHHH WHTEPECYIOIICH ero 00JIaCTH €CTECTBEHHBIX HAyK, a TAaKKe B IMIPHOOPETCHUH
B2XHBIX COITMAIBHBIX HABBIKOB, HEOOXOIUMBIX JUISI MPOIYKTHBHOW COLMATH3AIUN H
(opMHpOBaHHUS TPAKIAHCKOHN TO3UITUH:

¥ [0 HaBbIKa CaMOCTOSITCIBHOTO PEIICHHS AKTYAIbHBIX HCCIICAOBATCIbCKUX HIIH
MPAKTUYECKUX 3a]ay, BKJIIOYAIOLIEr0o B ce0sf yMEHHE BHUAECTbh W aHAJIU3UPOBATh
npoOJeMBbl, HYXIAIOIIHECS B pEIIEHWU, YMEHHE JIeTaJbHO MpopadaThiBaTh U
peann30BbIBaTh CIOCOObI pabOThl C HUMH, YMEHUE IJIAHUPOBATh COOCTBEHHYIO padoTy
Y CAaMOCTOSATEIBHO KOHTPOJIIMPOBATh CBOE IPOJIBUKEHUE K KEIAEMOMY PE3YJIbTaTy;

¥ 0 HaBbIKa TEHEPUPOBAHUS M O(DOPMIICHUS COOCTBEHHBIX HJEH, OOJICUCHUS MX B
yA0OHYIO 1JId pacnpocTpaHeHus Gopmy;

Y0 - HaBbIKa YBOXKUTEIBHOTO OTHOIICHHUS K YYXKHM B3IMISAaM M UJAESM,
opopMIEHHBIM B paboTax Jpyrux JIOJEW, JApYyrux aBTOPOB — BIAJCIIbLICB
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH;

Y0 HaBblka NyOJUYHOTO  BBICTYIUICHHMS Tepea  OOJIBIION  ayauTOpHEH,
apryMEHTUPOBAHHUS M OTCTAaMBaHUSA CBOEH TOYKMU 3pPEHHUSA, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB M B3POCIHBIX, YOXKICHUS IPYTUX B CBOCH MPaBOTE, MPOJBIKCHHS CBOUX
UaeH;

¥ 0 HaBbIKa pabOTHI CO CIECIHMATU3UPOBAHHBIMU KOMITBIOTEPHBIMHA ITPOTPaMMaMH,
7a0opaTOpHBIM  000PYJIOBaHWEM, TEXHUYECKUMH YCTPOMCTBAMHU, OMOJIMOTECYHBIMU
dboHTAMM W  HWHBIMH  pecypcaMd, C KOTOPBIMH  MOXKET OBITh  CBsI3aHA
IPOCKTHOMCCIIEIOBATEIIbCKAS ACATEIIHHOCTD MTKOJbHUKA.

Kpome Toro, pabora WIKOJBHMKA HAJ TMPOEKTOM WM HCCICIOBaHUEM OyIeT
CIIOCOOCTBOBATH U PA3BUTHIO €T0 aJIeKBATHOM CAMOOIICHKH.

BapuanTel peanu3zanuu nporpaMMbl 1 GopMbI POBeIeHUs] 3aHATH .

JlanHast mporpamMma paccuMTaHa Ha pabOTy €O IIKOJIbHMKaMH 5-9 KIaccos.
[lenarory BakHee aKIEHTHPOBATh CBOE BHUMAHHUE HE CTOJIBKO HA KA4ECTBE PE3YJIbTATa
IPOEKTa WM UCCIIEIOBAHUS, CKOJIBKO HA TOM, YTOOBI yYalllMUCs MOdy4yasa 3HAaHUS B TOM
YUCJIE U Yepe3 BBINOJHEHUE MTPAKTUUYECKOTO 3aIaHUs, A€ BBIBOJBI U YMO3AKIFOUEHUS
Ha OCHOBAHMM CBOETO MCCIIECIOBAaHUs, YYWICA CpPaBHHUBATb €r0 PE3YyJbTAaThl C
TEOPETUYECKUM MAaTEPUAIIOM M UCCIENOBAHUAMM JAPYIMX IHIKOJIBHUKOB. Takum



00pa3oM, MIKOJbHUK OCBOUT OCHOBBI IMPOEKTHO-HCCIIEIOBATEIBCKON NEATEbHOCTH U
IpPUOOPETET HaBbIK KPUTHUECKOTO OTHOIICHHS K MaTepUay.

[Iporpamma pa3buta Ha MOAYJIH, KOTOpPbIE MOTYT OBITb MCIIOJIB30BAHBI JHOO
YacTU4HO, JHOO ToJNHOCThI0. Tak Moayns «Kak JKMBOTHBIE U pacTeHUS
MPUCTIOCA0TUBAIOTCS» (IBOJIFOIMOHHAS KOJIOTHS) MPEAIoaracTcs s U3YYeHHUs B S
wm 6 xracce B TeueHme opHoro roga (34 waca B rom). Momymu «OCHOBBI
pacTeHHEBOACTBa» U «bBHOTEXHONOTHS» pacCYUTaHbl Ha 68 4YacoB W MOTYT OBIThH
peanu3oBaHbl B TeueHuu 2-x Jiet (o 34 yaca B roa) win B TedeHuu 1 roja (68 yacos B
romx). Bo BTOopoM ciiydae BO3MOXHO MpOXOxkaeHHE o0oux MoxayJsied («OCHOBBI
pacTeHueBoACTBa» B 7 wiH 8 kiacce, «bruorexnomorun» B 7 unu 8 kiacce). AHAJIOTMYHO
Moy «MoJeKysipHble OCHOBBI (hU3MOJIOTUU U (hapMaKojIorum» u «MolekysipHbie
OCHOBBI CEJIEKIIMM» PACCUUTAHBI Ha 68 4acOB M MOTYT OBITh PEATM30BaHbl B TEUECHUU 2X
net (o 34 vaca B roa) wiau B TedeHuu 1 roma (68 ywacoB B rom). Bo BropoM ciydae
BO3MOXHO TPOXOXKJeHHnEe oboux Mopayien («MoyeKyIsspHble OCHOBBI CENEKIHN» B 8
KJacce, «MoJekynsipHble OCHOBBI (hU3HOJI0THH U (hapmakosorun» B 9 kimacce).

MOXHO pPEKOMEHIIOBaTh HCIOJIb30BaTh MOAynH «Kak >KUBOTHBIC M PACTCHHS
npucnocabauBaTCsI», «OCHOBBI  PacTCHUEBOACTBA», «MOJICKYISIPHBIE OCHOBBI
CEJICKIIMU» B KAYECTBE HEMPEPHIBHOTO 00pa30oBaTesIbHOTO KK (5-9 kinacc o 1 yacy B
HEJEN0) Il KJIAaCCOB arpoOMOTEXHOJIOTHYECKON HampasieHHocTd. Mogymn «Kak
KUBOTHBIC M PACTCHHs TpHCTOca0auBaoTCs», «brorexHomornnm»y n «MoOJEKyIsIpHBIC
OCHOBBI (DU3UOJIOTUH U (PAPMAKOJIOTHI» B KAYECTBE HEMPEPHIBHOTO 00Pa30BATEIHHOTO
mukiaa (5-9 kmacc mo 1 yacy B HEmenm0) IS KJIacCOB OMOTEXHOJOTHYECKOTO HIIH
MEUITMHCKOTO HaIlpaBJICHUH.

B3aumocBsa3p ¢ nmporpamMMon BocmuTaHus. [IporpamMmma Kypca BHEYpPOUHOU
JeSTeIbHOCTH pa3paboTaHa C y4YeTOM pPEKOMEHIAIMi MPUMEPHON MPOTrpaMMBbI
BOCITUTAHUS, YIUTBIBACT IICUXOJIOTO-TIEAArOrMIeCKue 0COOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuii. ITO IMO3BOJISET Ha MPAKTHKE COCIUHUTH OOYYAOIIYI0 M BOCIHUTATEIIBHYIO
NeSATEIBHOCTh IIeJIarora, OpUEHTUPOBATh €€ HE TOJBKO Ha MHTEJUICKTyaJlbHOE, HO M Ha
HPaBCTBEHHOE, COIIMAILHOE Pa3BUTHE peOCHKA. ITO MPOSBISETCS:

¥ 0 B IPHOPHUTETE JTUIHOCTHBIX PE3YJIBTATOB PEATU3allii MPOrPaMMbl BHEYPOUHOM
NEATEIbHOCTH, HAIEAIINX CBOE€ OTPAKEHHWE U KOHKPETHU3AlMI0 B NPUMEPHOH
MpOrpaMMe BOCIIUTAHUS;

¥ 0 B BO3MOXHOCTH KOMIUICKTOBAHUS Pa3HOBO3PACTHBIX TPYII JJISI OpTaHH3aIHH
MpOoQOPUEHTAITMOHHOW  JACATENHHOCTA INKOJBHUKOB, BOCIUTATEIHHOEC  3HAYCHUE
KOTOPBIX OTMEUYAETCS B MPUMEPHOM MMPOrpaMMe BOCIIUTAHUS;

Y0 B UHTEPAKTUBHBIX (OpPMAX 3aHATHHA JUIS IIKOJIBHUKOB, OOECHCUUBAIOIIUX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TMEJaroroM M JpYrUMH JETbMH
JESTENIbHOCTh U BO3MOXKHOCTh 0Opa30BaHUsl HAa €€ OCHOBE JETCKO-B3POCIbIX



OOILIIHOCTEM, KIIOYEBOE 3HAYEHHE KOTOPBIX JUIsi BOCIUTAHUA IOJYEPKUBAETCS
IIPUMEPHOU ITPOTPAMMOU BOCITUTAHMUS.

Oco0enHocTH PadOTHI YyYUTEJIA 1O PorpaMme. 3ajadya yUUTeNs] COCTOUT B TOM,
9TOOBl  COMPOBOXKJATh MpolecC MNPOPECCHOHATBHON OpHEHTAlMU IIKOJIbHHKA,
pacKkpbIBas MOTEHIIMAT KaXXIOTO Yepe3 BOBJICUCHHE B MHOTOOOPA3HYIO NEATEIbHOCTH,
OpPraHU30BaHHYIO B pa3HbIX QopMax. [Ipu 3TOM pe3ynbTaToM padOThI YUUTENS B IEPBYIO
ouepelb SBISETCA JMYHOCTHOE pa3BUTHE yuamerocs. JIMYHOCTHBIX pe3yibTaTOB
YUHUTENb MOKET JOCTHYb, YBJEKAas yYEHHKAa COBMECTHOM M HHTEPECHOM MM 000MM
NEATEIIBHOCTBIO, YCTaHABIUBAS BO BpeMs 3aHATUH J00poXKenaTesbHYIO,
HOJJEPAKUBAIOLIYI0 aTMoc(epy, Hachllas 3aHATUS LEHHOCTHBIM COJEpPKAaHUEM.
IIpuMmepHas cxema NpoBEACHUS 3aHATHH 110 IPOrPaMMe:

1. OOBscHEHHE TEOPETUYECKOIO MaTepraa o TeMe.

2. HOI[FOTOBK& K OKCIICPUMCHTAJIBHOMY 34dHATHIO, O6CY)KI[€HI/I€ 00BEKTOB JJIA
IMPAKTUYCCKOI'0 3aHATHS.

3. HpOBGIICHI/Ie IMPAKTHYCCKOI'O 3aHATHA — OCHOBHAA 3a/la4a OCBOCHHC MCTOOOJIOTMH
JaHHOTI'O 3KCIICPUMCHTA.

4. [lo OKOHYAHUU TPEJIOKUTH JI€TIM, KOTOpPhIE 3aMHTEPECOBAIUCH JaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIENOBATENbCKUI MpoeKT. g 3Toro He0oOX0oauMo
o0CyIuTh OOBEKTHI, KOTOPHIE YYEHHK OYyJIeT UCCleNA0BaTh, COCTaBUTh IUIaH
AKCIIEPUMEHTA.

5. Tlomoub yueHUKY MpOaHATU3UPOBAThH PE3YJIbTaThl IKCIIEPUMEHTA.

OueHnTh pe3ynbTaThl MPOEKTHO-UCCIEIOBATEIBCKON AEATEIBHOCTH IIKOJIbHUKOB
MOXHO B TMpoIlecce 3alTbl MMM CBOMX pabOT B paMkKax IIKOJbHOU
Hay4YHOIPAKTUYECKOW KOH(EPEHIINH.

COJIEP KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Moaynr «Kak  KUBOTHbIe M pacTeHHss NPUCHOCADIMBAIOTCS
(3BOJIIOIHOHHASIIKOJI0THS) 5-6 Kiaaccwl (34 yaca)

1. Mt uccneoyem scuevte oovexkmet (6 uacos)

CBoiicTBa M CTPOEHHE JKHUBBIX OPraHM3MOB (CTpoeHue KieTku). Bupa, ocobp —
OpraHu3M Kak enuHas cucteMa. Anantanuu (mpucrnocobnenus). [lonstaue romeocrasza
KHUBOTro opranu3mMa. CriocoObl ero nojaep KaHusl.

[lonsitue BapwaTUBHOCTH Tmpu3HaKa. VcciemoBarensckue padboTel «Bce mm
(cuHuubl, Oenku, 6epe3sl U T.1.) OJUHAKOBBIE? DOTOKBECTY.

Orpanuuenuss MopQoJjoruueckux u (¢uznoigoruyeckux agantamnuii. Ilouemy
OpraHU3Mbl HE CTAHOBSITCS OECKOHEYHO OOJBIINMH, MAJCHLKUMH, BCESTHBIM.



[Ipaktuueckas pabora «CocraBisieM KHUTY PEKOPJIOB PACTEHUN M KMBOTHBIX HAIIETrO
Kpash».

2. Bausanue okpyscatowieii cpeost Ha scuevle opzanuzmut (12 uacos)

dakTophl OKpyXaromeh cpeasl (abmoTudeckne, OMOTHYECKHE, aHTPOIIOTCHHBIC).
[Ipumepsr  abuoTmueckux (PakTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIHUSHHE Ha
KU3ZHENIEATEIIbHOCTh KUBBIX OpPraHU3MOB: TEMIIEpATypa, CBET, BJIQXKHOCTb.
[Ipaktuueckoe 3ausitue «LIBeT u Termuo» (KyOUKH Jibjia B3BECUTH, MOJIOKHUTH B YAIlIKH
[letpu Ha pasHolBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktudeckoe 3anstue «HYTto pactBopsieTcss B Boje» (dkcnepuMeHT «Kuakuit
nom»). Ilpaktudeckoe 3ausitue «Juddys3us Bemects B Boje (pacTBOPHI)», «JIBrkeHHe
pacTBOpoB Mo MHBETKY». [Ipaktuueckoe 3ansatue «Jlen maBaeT B Boje (aiicOepru,
3aMmep3aHue BoJoeMOB)». [IpakTuueckoe 3anstue «Jlex npu 3aMep3aHuy pacIIuPsETCs»
(pa3pyiienue kaMHs (TOYBOOOPA30BAHUE), 3aMEpP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPUCIOCOOJEHUs  JKUBBIX  OpPraHU3MOB K
abnotnyeckuMm (akropam. IIprcnocoOsieHHs K OCHOBHBIM a0MOTHYECKUM (aKTOpam:
TEeMIlepaTypa, BIAXKHOCTh M cBeT. lIpaktuueckoe 3austue «lllyday» (kyOuku Jnbaa
3aBEpHYTH B pa3HbliiMaTepual, B3BecuTh). [Ipaktuueckoe 3anstue « IMrMeHTH(MOKHO
paslenuTh Ha BaTMaHe Kpacutenu u3 (uomacrepoB». [lpaktuueckoe 3anstue «Kak
’KUBOTHBIC TIJIABAIOT B BOJIE» (DKCIIEPUMEHT C MUMETKOM ).

UccnenoBarenbckue paboThl «BiusHue cBera (Teria, BIa>kKHOCTH, COCTaBa MOYBHI)
Ha pACTEHHMs B €CTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYIHOM
Marepuae).

3. Bzaumooeiicmeus sncugvix opzanuzmos (4 uaca)

buotnueckue (bakTopshl. 3aKOHOMEPHOCTH pa3BUTHUA MEKBHUI0BBIX
B3aMMOOTHOIIEHUM. KosBomonust (XUIIHUK-KEPTBA; Mapa3uT-XO35MH) DBOJIIOLMS
ctpateruii  noObiBanust numM.  ComuanbHOCTh.  Bupsi-Bcenenil.  [lepeuens
pacTeHUMBpeuTENCH. Uccnenosarenbckas paboTta «Habmronenus 3a
B3aMMOOTHOIICHUSIMA KUBOTHBIX TMPU JOOBIBAHUM TMUINU (KOPMYIIKW JJI TTHIL, JJIs
TOPOJICKUX WJIU CEIIbCKUX XKMBOTHBIX). BeG-kamepwi». MccnemoBatensckas pabora
«PacnipocTpaHeHr€e BUIOBCUHAHTPOIIOB B HAILIEH MECTHOCTI.

4. Yenosek 6 yncuznu pacmenuii u scusomuvix? (6 uacos)

AnTponioreHusie Gaktopsl. [IpaBaa mu, 9To IEPBOOBITHBIC JIFOIU KIJIA B TAPMOHUU
¢ npupoaoil. OgomManIHUBaHUE U NMPUPYUYEHUE KUBOTHBIX UM PAaCTeHUU. 3a4eM cracaTh
BBIMUPAIOIINE BUIBI, KAK 3TO Jeyarh. KyJbTypHBIE PacTEHHS] U UX AUKHUE MPEIKHU.
[Touemy BaskHO WX COXpaHATh. Pa3HOOOpasue KyJNbTYpHBIX PaCTeHUN M MX 3HAUYCHHE B
*u3HU yenoBeka. KpacHas knura Bamieil tepputopun. Ocob0 oxpaHsemble TEPPUTOPHH,
3anoBenHuku Poccun u mwupa. Ilpaktuyeckas pabora «Pa3HooOpasue KyJIbTYpHBIX
PACTEHHII B BallIEM PETHOHE.



UccnenoBarenbckas padota «BiusHue aHTPOMOTEHHBIX (PAKTOPOB HA Pa3BUTHE
pacTeHul B TOPOJIe/HACETICHHOM ITYHKTEY.

Okckypeus/mpaktuueckass padora «OOIIT B Bamem pernoHe — yHHUKalIbHbIE
O0OBEKTBI IPUPOABDY.

5. Okonocuueckue nuwu (6 uacos)

buochepa — omHa n3 BakHEeWmUx 00o0s0uek 3emiu. UTO Takoe «IKOJOTHUECKHE
HUIIW» U Kak oHu Qopmupytorcs? dopmupoBaHue 3HaHUN MO OmopazHOOOpa3uio
KU3HEHHBIX  (QOpM,  TOBEACHUECKUX  TMPUCIOCOONICHUH,  MOAU(PUKAIUOHHAS
M3MEHYMBOCTD (Ha 6a30BOM ypoBHe). PacTurenbHble coobiiecTBa u Ux TUlbl. Pa3Burue
Y CMEHBI PaCTUTEJIbHBIX COOOIECTB.

HccnenoBarenbckue padOThl «IKOJOTHUYECKUE HUIIM BOKPYr TeOS — OINHMCaHue
dakTOpoB OKpyXkaromer cpenb». FccnenoBarenbckue padoThl «DEHOJOTHUECKHE
HaOIIOICHUAY .

Moayab «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiaacchl (68 yacon)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOACTBO: OCHOBHBIC (AKTOPHI BBIPAIIUBAHUSA PACTCHUI.
Ucropust pazButus arpoxuMmuueckux 3Hanuil (padbotel M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, I1.A. Kocteruepa, JI.H. [IpsaumnukoBa
u j1p.). [Ipaktuueckas pabora «bouka JInOuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

IIpaBuna mMOCTaHOBKHM arpo3KCIepuMeHTOB. [locTaHOBKA OSKCIEPUMEHTOB C
pacTteHusiMU. BbIOOp TeMbl, cOCTaBlIEHHE TUIOTE3bl, LIEJM W 3a/lay HKCIEPUMEHTa MO
BBIDAIIMBAHUIO pACTEHUN B KOHTponMpyeMou cpene. KOHTponw, NOBTOPHOCTH,
npoBeneHne s3kcnepuMmenTa. llmanupoBanume skcnepuMeHTa. OIlLlEHKAa pe3yibTaTOB
skcriepuMmenTa. MccnenoBarenbckas padbora «PakTopbl, BIUAONIME HA MpPOpacTaHUe
CeMSH (pPOCT MPOPOCTKOB)».

OcBOeHME TEXHOJOTUH KPYIVIOTOANYHOTO BBIPAIIMBAHUSA CaJaTOB U MUKPO3EJICHH
B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX YCIOBHsX. COOp YCTaHOBKHM MJii BBIPAILMBAHMS
PaCTEHHI1 B KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponb xumuueckux nemenmos 6 numanuu pacmenuit (20 uacos)

Bona. PactBop. BbITskKa. AHHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT, U pH
pacTBopa. Posib XUMUYECKUX 3JIEMEHTOB B MUTAaHUK pacTeHuil. [lonydyeHue nurarenbHbIX
BewecTB pacteHussMU. [IpakTrueckas padora «CxeMbl TUTATENbHBIX pACTBOPOB. PacueT
7103 y100peHu 17151 MUTATEIbHBIX PACTBOPOBY.

VYa00peHusi: OpraHuyecKue, MUHEpallbHble, MHUKpoOuojgorudyeckue. Tumbl
NUTaHus pacTeHuil. Bo3nyniHoe u MUHEpanbHOE (KOPHEBOE) MUTAHHUE PACTEHHIA.



TpaHCIOPT NHUTATENBHBIX BEUIECTB PACTEHUM: BOCXOMAIIMM W HHUCXOASIIMKA TOK.
Baxneime kanuiineie, GochopHbie U a30THBIE YAOOpeHus, ux cBoictsa. [IpocTeie u
cioxHble ynoopenus. Ilpaktuueckass pabora «llpaBmia cMmemmBaHUS yHAO0OpEHUI»
[IpakTnueckas padota «lIutanue pacTeHuil: TEXHOJIOTUS PUTOTOBIICHUS IUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYpP).

PocT u pa3Butue pacrteHuil: 3Tanbl OHTOreHe3a, (aKToOpbl, BIUSIOIIME HA POCT
pacTeHMii: CBET, I'ycTOTa MOCaA0K, nmuTaHue, cyocrpar. [Ipaktuueckas pabora
«MOHHTOPHHT MUHEPAIIBHOTO TUTAHUS PACTEHUI».

Oco0OeHHOCTH MNHTaHUS PACTEHUM a30TOM. A30T M €ro 3HAUEHUE B KU3HU
pactenuii. ©opmel a30Ta U UX MPEBPALICHUE B [I0YBE.

Hcrounnku dochopa ans pactenus. 3HaueHue pocdopcoaepxraiinx coeTMHEHUMN
B KJIeTKe. Posib Makpoapruueckux coenuHeHuit pocdopa B 3HEPreTUIeCKOM OOMEHE.

Binugaue kanus Ha (uU3MYECKHe CBOMCTBA MPOTOIUIa3Mbl, HAa (PEpMEHTHI
YIJI€BOJOPOAHOrO0 0OMEHa, CUHTE3 O€NKOB U Ap. Ponb Kaius B MOAAEpKAaHUU MOHHOTO
OayaHca B TKaHSIX, B IPOILIECCAX CAMOPETYJIALIUU.

PerynaropHas u CTpyKTypooOpa3oBaTelbHas poJjb KalblUuA. YYacTHE B
00pa30BaHUM KJIETOYHOW CTEHKH, MOJJEPKAHUH CTPYKTYpPbl MEMOpaH U PEryJIsalus UX
IPOHULIAEMOCTH.

3HaueHWe MarHus B MeTaboim3Me pacTeHuil. MarHuii B cocraBe XJjopoduiuia,
CXOJCTBO XJIOpopWIa U TeMOrjoOMHa KaK CBUAETEIbCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa u ero OCHOBHBIE COEIMHEHHUS], X POJIb B CTPYKTYPHOW OpraHU3alu KIETKH,
Y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHSIX.

Muxkpoanementsl. llpencraBneHus o poiaM MHKPORJIEMEHTOB B MeTabOJIM3Me
pacteHuii. OCOOEHHOCTH TOCTYIJIEHUSI MHUKPO3JIEMEHTOB B pacTeHus. CHHEpPru3sM u
AHTaroOHM3M 3JIEMEHTOB TUTAHUSL PACTEHUI.

PacturenpHas NMarHOCTHMKAa W METOJbl MACHTHU(PUKALMM HEAOCTAaTKa/M30bITKA
aneMeHTOB nutanus. [IpakTuueckas pabora «PacTuTenbHasi AMArHOCTUKAY.

HccnenoBatenbckast pabora «OIlleHKa COCTOSIHUSI KOMHATHBIX — PacTEHHUH,
pacTEeHUN Ha IIKOJBHOM TEPPUTOPUM, YCTAHOBKA MPUYUH MATOJOTHUYECKUX COCTOSHUMN
(TIpY HATUY W )».

UccnenoBarenbckass pabotra «OlleHKa BIMSHHUS pPa3IUYHbIX 3JIEMEHTOB Ha
COCTOSIHUE PAaCTEHUM (COCTABIICHHE PA3TUYHBIX TOAKOPMOK)».



4. Pecynsamoput pocma pacmenuit. 3awuma pacmenui (4 uaca)

[TonsiTue o perymnsTopax pocta pacteHH. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHBI, THOOCPEITUHBI, ITMTOKMHUHBI). THTHOUTOPHI pocTa pacTeHuit: 1. mpupoIHbIe
(abcum3oBasi KHCIOTa U HEKOTOpble (DeHONbHBIE BElIeCTBa (MKymMapoBas, KOpUYHAs,
CANMIIIOBAs K-Thl), 2. CHHTeTHYeckue (MOpGhaKTHHBI, peTapAaHThl, AchOIMAHTHI,
JIeCUKaHThl, repOunnapl). DOUTOMOHUTOPUHT U OLIEHKA COCTOSIHUS PACTEHUH.
CoBpeMeHHbIE cniocoObl MOHHMTOpHHTa. [IpakTnueckas pabota «DOUTOMOHUTOPUHT M
OLIEHKa COCTOsIHUS pacTeHuil. CoOBpeMeHHbIE CIIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbekas padota «BiausiHue rerepoayKCHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTAUAX, B PA3HBIX YCIOBUAX) PA3JIMYHBIX PACTEHUIY.

3amura pacTeHui OT BpeauTeneil: ocHOBbI OMomeroza. [IpakTuueckas padbora

«I/IHCCKTapI/II/II IIpaBuJjia U yCJIOBHA PA3BCACHUA ITOJIC3HBIX HACCKOMBIX».

5. Boonas, necuanasa u nougennasn Kyaiomypul, UX NPUMEHEHUE 8 8bIPAUUCAHUU
pacmenuii. Quzuonocusn pacmenuii (8 uacos)

Bonnas, nmecuaHas M mOYBEHHAasl KyJbTYpbI, UX NPUMEHEHUE B BBIPAIIMBAHUU
pactenuii. [IpoBenennie Boibl B KOpHE U cTebie pacteHul. [IpakTuueckas padbota
«KopHneBoe naBneHue».

BoaHblil pexuM pacTeHui: CTpOEHHE YCThUIL: (AKTOPBI, BIMSIONIME HA HX
PacKpbITHE M 3aKphITHE. 3HAYEHUWE MEXAHU3Ma PETYSIUUM MCIAPEHUs  BJArd
pacTEeHHUEM.

[Ipaktruueckas padora «IIpurorosneHue npemnapara yCTbUll METOJOM CIIETIKA.

UccnenoBarenbckue paboThl: «BnusHue YCIOBUM CcOACp)KaHWA PACTCHUN Ha
KOJINYECTBO YCTHHUI.

@DOTOCUHTE3 — YHUKAJIbHBIM Mpolecc pacTeHuidl. TeMHOBas W cBeToBas (a3bl
¢dorocunTesza. 3HaueHre GOTOCUHTE3a ISl )KUBBIX opraHu3MoB. [IpakTuueckast padora
«DyHKIMOHAIIBHAS ~ AMArHOCTMKA PAaCTeHMM 1O  aKTUBHOCTH  XJIOPOILIACTOB)
Uccnenosarenbckast pabora «Omnpenenenne xmopodpmwmia A u b, ormeHka
(OTOCMHTETUYECKOM aKTUBHOCTH PAaCTeHUI U (PaKTOPOB, BIUSIOIIUX HA HEEY.

@dakTopsl pocTa pacTeHUN: BO3AyX U aspauus. Iloa3zeMHOe apIxaHue pacTEHUM:
COCTaB TOYBEHHOTO BO31IyXa, ra3oo0meH. [azoo0MeH mpu  OecrOYBEHHOM
BbIpamuBanuu. [lpaktuueckas padora «Aspamms, CO2 u O2. JlpixaHue pacTCHUI.
[IpakTtuueckas paboTa «JIpixaHue pacTEeHHI1:0lIEeHKA MHTEHCUBHOCTH JbIXaHUSI PACTCHUM
Y IIJIOIOBY.

UccnenoBatenbckue paboTel: «BinusHue cmocoba BbIpamuBaHus (cocTaBa
MUTATENbHOW CMECH, CXEMbl BHECEHHUS ) HA POCT U Pa3BUTHSI PA3JIMYHBIX PACTCHUI.



6. Kyaiomypnoie pacmenusn. Cospemennvie acnekmul cenexuuu (20 uacos)

Kak uenoBek cranm wucnoip3oBarh pacTeHusi? CBA3b Pa3BUTHS LHUBWIM3AIUU
YyeJioBeKa M OJoMalllHMBaHMs pacTeHui. Jlomectukanus. duckyccus «Jlomectukanmus,
BCE JIM PACTCHHS M JKUBOTHBIC, KOTOpPHIC JKUBYT PSJIOM C UYEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CUMTATh TapaKkaHa OJIOMAITHEHHBIM >KUBOTHBIM 7

HacnenctBeHHOCTh 1 U3MEHUMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocTh. Buapl m3aMmenunBocTh. [Ipaktmdeckas pabora «MoaubukarmoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

I'en — MarepuanbHbIi HOCUTEIb HACIEACTBEHHOCTM W HW3MEHYUBOCTH.
HyxnenHnoBbie KuCnoThl. Jlokanu3anusi TeHETHUECKOTO Marepuana B Kietke. [lenenue
kietok. Permmkamus JIHK.  OcHoBHas jgorma — MOJIEKYJSIpHOM — OHOJIOTHH.
Tpanckpunuus. Tpancnsauusa. Myrtauuu. [Ipaktuueckas padora «l'eH — HHCTPYKLIHS 110
coopke KiIeTku (Ha Oucepe miaM KOHCTpyKTope)». [lpaktuueckas padorta «Myranusa Ha
OytepOpone (J1000H OOBEKT M3 Mpeablaylell padoThl, IJe W3MEHEHHE HHCTPYKIIUU
IpUBEACT K N3BMEHEHUIOBHEIITHETO BUJIa 00BEKTA)».

DddexT OyTHUIOYHOTO TOpPJBIIIKA W TeHeTHYecKoe pasHooOpaszue. Uto Takoe
reH0aHk? 3aueM COXpaHATh T'€HETUYECKHe pecypchl pacTeHui? OCHOBHBIE CIIOCOOBI
COXPaHEHHUS TeHETHICCKUX PecypcoB pacteHuid (eX Situ u in situ).

3nauenue pabor H.M. BaBuinoBa. 3akoH TroMoJIOrMuecKuX psioB. LleHTpsl
MIPOUCXOKICHUS KylnbTypHbIX pacrenuit H.M. BasunoBa u IL.M. JXykosckoro.
[IpakTuueckas pabora no rpymnmnam «OTKyaa Ha HAIIUX CTOJIaX (PPYKTHI/OBOIIH/3TIaKM».

OcHoBHble MeTonbl cenekiuuu. ['ubpuauzamus. Popmbl ord60pa. OCHOBHBIE
HAIPaBJICHUS CEJICKIMU: YIyUYllIeHUEe YpPOXKAHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotndeckum (paktopam. [Ipaktudeckas padota «BeipamuBaem ropox. Kak nposectu
CKpEILIUBAHUE Yy TOPOXaA».

Ecte nm xu3Hp B mpoOupke? bBuoTrexHONOruss KyJIbTYpHBIX PaCTCHUH.
UccnenoBarenbckass pabota «BelpamuBanue pacTeHHil B OpoOupke» (MOXKHO
BOCIIOJIB30BAThCA pe3yJibTaTaMU MPEAbIAYIINX SKCIEPUMEHTOB [0 COCTaBJICHUIO
MATATEJIbHBIX PACTBOPOB JJISl PACTECHHIN ).

Kak  yenoBek  MoxeT  MOAuMUIUPOBATHPACTCHUS? I'enetnueckoe
penaktupoBanue. CoBpeMeHHbIE NOAXOMbl U JTOCTHXKCHUS TE€HETUYECKOTO
penaktupoBaHuss ~ pactenuil. IIpaktuueckas paboTa«l €HOMHBIC HOKHUIIBI
(MonmenupoBanue padboTsl cucrembl CRISP-Cas).



7. Pacmumensnas npooykuus. (8 uacoe)

Hanzemnsie u nonzemubie opranbl pacteHui. [loGer u BUIOM3MEHEHHBINH MOOET
pactenuit. CriocoObl pa3MHOKEHHUS PACTECHUH.

[TonsTie o0 KadecTBe NPOAYKTOB muTaHus. [IpoOiaeMbl KOHKypeHIUU
OTEYECTBEHHBIX MPOAYKTOB MUTAHHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKU U CPEICTBA
coxpaHeHusi NpoAykToB mnurtanus. [lpaktuueckas pabora «IIpenenbHO HOMyCTUMBIE
konieHtpauu (I1IK) u Metoasl KOHTpoJisi OE30MaCHOCTH PACTUTENBHBIX MPOIYKTOB
MIATAHUSY.

Mukpo3seneHb: MoJe3HOCTh U TexHosorus. MccnenoBatenbekas padora «OreHka
KauecTBa BBIPAIIEHHONW MUKPO3eJeHN» (JTMO0 CBOs, JIMOO U3 Mara3uHa).

XUMHYECKHI aHAIN3 MPOIYKLHH. OcHOBBI CIIEKTPOPOTOMETPUH.
[Torenunometpusi. Xpomarorpadus. [Ipakruueckast pabora «MeToabl OIIEHKH KayecTBa
PACTUTENIBHOW TMPOAYKIIMHM: XPAaHEHHE M COXPAHHOCTb IHTATENbHBIX BEHIECTBY» (I10
JOCTYITHOMY 000PY/IOBaHUIO).

Uccnenoarenbckast pabora «Omnpenenenue ButamuHa C METOJOM OOpaTHOTO
TUTPOBAHUS B IUIOAAX HA PAa3HOM CPOKe (CrIoco0e) XpaHSHUS .

Monyanb «buorexHonorus» 7-8 kiaaccel (68 yacoB)
1. Buomexnonozusn (4 uaca)

[TorsiTHe OWOTEXHOJIOTHH. 3adeM YEIIOBEKY OHOTEXHOJOTHH, B YeM HX
NPEUMYIECTBO  TEpell  XUMHUYECKUM  CHUHTe30M.  (OCHOBHBIC OMO00OBEKTHI
OMOTEXHOJIOTMH: TPOMBIIIJICHHBIE MHKPOOPTaHW3MbI, KJICTKH M TKaHW pPaCTCHUH,
KUBOTHBIX W 4eJIOBeKa, Owokaranm3aTopbl. Ilpaktmueckas pabora «IIpumepsr
MPUMEHEHUSI OMOJIOTHYECKUX OOBEKTOB B TBOCH KUZHUY.

Ceipbe miis OMOCWHTE3a M OICHKA €ro Omosiormueckoi meHHOCTH. OCHOBHBIE
UCTOYHUKH yTJIepoaa, aszora, ¢ocdopa, MHUKPOIIEMEHTOB. lcciaenoBaHWe HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOYAsi BOIPOCHI €ro MpeaBapuTeIbHON 00paboTKH), pa3paboTka
HOBBIX IMHTATEIBHBIX CPENl, B TOM YHCJIC BKIIOYAIONINX OHOCTHUMYJISATOPBI U JIPYTHE
AJICMEHTHI YIIPABJICHUS W ONTUMH3AIIUHU TIPOIECCOB OMOCHHTE3a. MeTOIbl ONITHMHU3AIHH
MTUTATCIIBHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[lonoxxeHne TPOKApUOTOB B CHUCTEME oOpraHndyeckoro mwupa. CrpoeHue
OakrepuanbHOi KieTku. Kimaccudukauus 6akrepuit. Mopdonorus 6axrepuii. IIpocTsie
U CJIOXHBIE METOJAbl OKpalluBaHus Oaktepuil. Pusmosoruss OakTepuil: NUTaHUE,
IBIXaHHUE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTpeMO(UIBLHOCTS,
0COOEHHOCTH cTpoeHHUs Ki1eTkH). JlabopartopHas paboTta « PuKCHpPOBaHHbIE TIpeNapaThl



Oakrepuil. OmnpeneneHue (HOpMbl MPEIIOKEHHBIX KYJIBTYp MHUKPOOPTraHWU3MOB,
UCIIONB3YSl TMPOCTOM MeTon okpacku» JlabopatopHas pabota «OrmpenencHue THIA
KJIETOYHOM CTEHKH METOJIOM OKpalllMBaHus 1o ['pamy» (Ipu HaTUYUKU PEAKTUBOB).

Momnounokucinoe u couptoBoe Opokenue. DoToTpodHbIE U XEeMOTpPOQHBIE
Oaktepun. KuHeTmyeckoe  omucaHue  Tpolecca pocra  MHUKPOOPTaHU3MOB.
OKCHOHEHIMaNIbHAsT ~ Mojenb  pocta. KuHetmka  rubenu  MHKPOOPTaHU3MOB.
JlabopaTtopHas padora «IIpuroToBieHne NpUKU3HEHHBIX MPENAPATOB MOJIOYHOKHUCIIBIX
OakTepuin.

[Tatorennsle 6akTepuu. YymHas najouka ¥ 4epHas CMEpPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkye3. Mictopust 00pbObI ¢ 6akTepuanbHbIMU HHpeKMsIMU. JlabopaTtopHas paboTta
«IloceB cmbIiBa ¢ pyk Ha yamku [lerpu». Jlaboparopnas pabora «Boinenenue yuctoi
KyJabTypbl Oaktepuili. Meron pa3BedeHuil. MeToq  UCTOLIAIOMIETO  IITPUXaA».
JlaboparopHass pabora «Mopdonoruueckass XapakTEpUCTUKA BBIACICHHON YHUCTOU
KyJbTYPBI: XapaKTePUCTUKA KOJOHUH, (popmMa OaKTepUii, TUT KJICTOUHON CTCHKNY.

BoiiHa 0€CKOHEYHOCTH: aHTUOMOTHUKHU MPOTUB OakTepuil. MexaHu3Mbl 1E€WCTBUIMA
aHTUOUMOTUKOB. MEXKJIETOUHAas KOMMYyHUKalus Oaktepuid. YyBCTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dyalike 0e3 U ¢
noOaBiieHua aHTUOMOTHKOBY» MccnmenoBarenbekass padota «IloMck MUKpOOpraHU3MOB
00JaAarouMX aHTAarOHUCTUYECKOW aKTUBHOCTBIO.

[Ipumenenue Oaktepuit denoBekoM. KuHeTndeckoe omnucaHue OMOCHHTE3a
MIPOAYKTOB MHMKPOOpPraHM3MaMH. bakTepuu, KOTOpPbIE MOTYT pasJjlaratb IUIACTHK.
Uccnenoarenbckast padota «BbeigeneHrne MOJTOYHOKUCIBIX OaKTEepUi, UCCIEIOBAHUE UX
AKTUBHOCTW.

Mukpoopranu3Mbl BarpoOMOTEXHONIOTUU. VICKyCCTBEHHBIE acCOLMALIMUPACTEHUN
¢ MuKpoopranu3dMamu. VccnenoBarensckas padbora «Beinenenue GakTepuil Moiae3HbIX
JUISL PACTCHUI.

3. Jykapuomuueckue opzanumovl 6 OUOmMexHo102uU (naecHesvle 2puodbl,
opocicu, 6ooopocau) (12 wacos)

[InecHeBbIe rPUOBI TPOAYLIEHTHI OMOJIOTHYECKH AKTUBHBIX BEIIIECTR.

OO6masi xapakTepUCTHKa JPOXOKEH caxapoMmuIieToB. VIcTopus HCIONB30BaHUS
TPOXOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEeXHOJIOTHU BUHOJCIUSA M XJIeOOTICUCHUS,
CHeIMaIN3UPOBaHHBIC pachl Apoxokei. Merabomm3m apoxxkeit. Peakmus ciupToBOro
opoxenusi. Jlaboparopnast pabora «llomcuer kneTok npoxokelr B kamepe [opsieBay.
JlabopaTtopHas pabota «OOHapyKeHHE TPOIYKTOB CIIHUPTOBOTO OPOKEHHSI: STUIIOBOTO
cnupTa W yrJeKUcioro raszay. llomydeHue BTOPUYHBIX METAOOJIMTOB B JIPOXIKAX.
Hpoxoku Kak TpoaylieHThl OMoTOIIUB. [loydenune 1eneBbiX O0elIKoB B APOXIKAX.



OC00EHHOCTH BEreTaTMBHOTO U MOJIOBOTO Pa3MHOXKEHHS Yy NPOXOKEH, 3HaUueHUe
U3YYEHHUS] MHTO3a M ULUTOKHHE3a Uil ONTUMH3ALMHU IPOLECCOB KYJIbTUBUPOBAHUS
JPOXCKEBBIX ITAMMOB, TOHUMAHUS IPUYMH ATOT€HHOCTH JPOAOKEH U rpuOoB, Moucka
MUIIEHEH (QYHTHIUMAOB W pa3pabOTKH  HOBBIX  JIGKAPCTBEHHBIX  MPENapaToB.
JlabopaTtopHasi paborta «Habmonenue Pa3MHOXKEHUS JPOAOKEBBIX KIIETOK).
[Ipaktruueckas pabora «llomydeHue TBopora m Kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuity. [IpakTrueckas pabota «OCHOBHBIE BUIBI KBaCcAa U X XaPAKTEPUCTHKA
«/Ipo’oKM ¥ MOJIOYHOKHUCIIBIC OaKTEpHH, MPUMEHSEMBIE I MPOM3BOJCTBA KBAcay.
[IpakTiueckas pabota «CpaBHUTENBHBIN aHAIM3 Pa3BUTHUS JPOACOKEH B a’pOOHBIX H
aHadpoOHBIX  ycioBusix». Ilpaktuueckas pabota «Meroasl OILIEHKA CBOMCTB
XJIEOOTMEKapHBIX JApoxokei. OCOOCHHOCTH TPUMEHEHHUS! MPECCOBAHHBIX, CYIICHBIX U
WHCTAaHTHBIX Jpoxoxeity. MccnenoBatenbckas padora «BnusHue (QU3MKO-XUMUYECKUX
(GakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOAYKIHMHU (KBac, kedup, cwip, Xiaed u
Ip.)».

Bogopocnn — nepcnekTUBHBIA OOBEKT ISl MPOU3BOACTBA O€JKa U YIJIEBOJIOB.
buotexHomornueckue METOAbl OUYUCTKUA TBEPIBIX, KUIAKUX OTXOJOB U Tra3000pa3HbIX
0TX0/10B Mpou3BOJACTB. CTOuHBbIE BOABI. CXeMbl OYUCTKH. BHOPUIBTPBHI, a’pOTEHKH,
METAHTEHKH, OKCUTCHKU. AKTUBHBIA WJ U BXOJSIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonb3oBanue BOgoOpociiel B OUUCTKE CTOYHBIX BOJ. MccienoBaTenbckas padoTa

«Bnusaue ¢pusnko-xumuueckux daktopo Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacneacTBeHHOCTh 1 M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menuuBocTh. Bunbl m3menumBocTh. [lpakTmdeckas pabora «MoaudukanuoHHas
MU3MEHUYUBOCTH (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

I'en — MarepuanbHbli HOCHTENb HACJIECICTBEHHOCTH M W3MEHYHMBOCTH.
HyxkneunoBbie kucnoTel. Jlokanuzanusi TeHETUUECKOT0 Marepuana B kierke. [lenenue
kinetok. Pemnukamus  JJHK. OcHoBHass gormMa  MOJEKYJIsIpHOW — OHUOJIOTHHU.
Tpanckpunuus. Tpancnsuusa. Myrtauuu. [Ipaktuueckas padora «I'eH — HHCTPYKLHUS 110
cOopke KJeTku (Ha Oucepe uiu KOHCTpyKTope)». [Ipaktnueckas pabora «Myrauus Ha
OytepOpone (J1r000M O0O0BEKT M3 Mpeablaylield padoThl, IJe U3MEHEHHE HHCTPYKIUU
MpHUBEIET K N3MEHEHUIOBHEIIIHETO BUa 0OBEKTA)».



5. Bupyconozus. (6 uacos)
[TonoxeHue BUPYCOB B CUCTEME OpraHnyeckoro Mupa. CTpykTypa U XUMUYECKUNA
coctaB BHpycoB. Kraccudukainus BupycoB. Penpoaykums upycoB. IIpocMoTp
JTOKYMEHTAJIBHOTO (PrJIbMa O BUPYCaX.

Bupycs! - Bo30yautenu nnpekunoHHbx 0one3nei. OHkoBupycol. bakrepuodaru:
CTpOCHHUE, CBOWCTBa, npuMeHeHue. [IpakTmueckas pabota. «Meron pa3BelAeHUN
[IpakTuyeckas padorta. « TurpoBanue 6akTepuodarony.

Bbuonorudeckue MeTo1bl 60pHOBI C BUPYCaMH.

6. I'ennasn unsicenepus u 6uomexnonozuu. (8 uacos)

OcHoBbl TeHHON uHXkeHepuu. Bekropa. Crnenuduueckue GpepMeHThl OaKTepuil.
[Ipaktuueckass paborta «OHAOHYKIEa3bl pecTpUKIuU (paboTa C HYKJIEOTUIHBIMU
[OCJIEI0BATENbHOCTIMU Ha Oymare)».

buorexHnonornu npoaykuuu O0eIKoB B OaKTepUabHBIX KyJbTypax. JlocTikeHus
T€HHOW MHYKEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrtema aanTHBHOIO UMMYHHUTETa OaKTEepHid U apXeu.
[Ipaktuueckas padora «I'ennbie HOkHUIIBI - CRISPR/Cas (MogenupoBanue Ha
oymare)» ['MO. Meroas! nonyuenust [[MO. Urpa-nuckyccust «Breurpait TpanT Ha

CO3JaHue
I'MO».

7. Buomexnonozuu 6 yscusomuosoocmee (8 uacoes)

JlomecTuKalys OCHOBHBIE JOMAIIHUE KUBOTHBIC; COBPEMEHHBIE IKCIEPUMEHTAX
M0 IOMECTUKAIIMH KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — YKCIIEPUMEHTHI HAYIHOU IITKOJIBI
akajgemuka benseBa). Jluckyccust «/lomecTukanys, BCe JU PAaCTCHUS U KUBOTHBIC,
KOTOPBIE JKUBYT PSIIOM C YEJIOBEKOM UM OJOMalIHUBarOTCA? MOXHO JIM CUUTATh
TapakaHa OJIOMAaIlTHCHHBIM )KHBOTHBIM?).

CoBpeMeHHBIE METOABI B KHBOTHOBOJICTBE: TpAaHCIUIAHTAIIUS SMOPHOHOB,
XUMEpHBIE  JKHBOTHBIC, KJIOoHMpoBaHWe. IIpakTtuueckas  pabora «Meroauka
KJIOHUPOBaHUsI (MOJIETMPOBaHUE HA Oymare).

OcHoBHBbIE 00JIC3HH >KUBOTHBIX W POJb TATOTC€HHBIX MHMKPOOPTaHHU3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JIeBaHUHN JIOMAIITHUX )KUBOTHBIX M OCHOBHBIX Mepax OOpbObI
C HUMHU; POJib MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkurensHoe
1 1mo0o4HOe (OTPHIATEIFHOE) BO3JACHCTBHU AHTHOMOTMKOB HA OPTaHW3M B XOJIE
JICYCHUS OJKMBOTHBIX; II€IM W 3aJa4d BETEPUHAPHUHU. DBHOTEXHOJIOTHUS KOPMOBBIX
npenaparoB. [Ipaktudeckas pabora «CocraBieHrue palioHa MUTAHUS KUBOTHOTO,



pacueT pacxoJ0B Ha cojepxaHue». MccnemoBaTtenbckas padbora «OleHKa KadecTBa
MOJIOYHOM TIPOTYKITHI).

8. Buomexnonozuu 6 pacmenueeoocmee (10 uacos)

OcHoBHble MeTonbl cenekiuu. [ ubpumusanus. Dopmbel or6opa. OcHOBHBIE
HaIpaBJICHUS CEJEKLUU: YIyUIIeHHE YpOKaWHOCTH, YCTOMYUBOCTU K OMOTHYECKUM U
abuotnueckum (paxkrtopam. Ilpaktuueckas padora «BsipammBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXA».

OcCHOBHbIE TOJIXOJbl CENEKUMU U OMOTEXHOJOTMH KYyJbTYpHBIX PacCTCHUH,
['uOpunuzauus, otganeHHas THOpUAM3alMsI, HUCKYCCTBEHHBIH OTOOp, TIeTepO3uC,
TpaHcopmalmsi, MyTareHes3, reHeTUUecKoe penaktupoBaHue). Mcropus cenekuuu B
Poccun n Mupe, uctopusi pa3BUTHS BaXKHEUIINX COPTOB KYJIBTYPHBIX PACTEHUU.

Kak uenoBek MoxkeT MoauduIMpoBaTh pacTeHusA? I'eHHas MHXEHepUs pACTEHHIA:
Uro Takoe reHeTHYecKash WHXKEHEpHsl pacTeHuid. TpaHcreHHele pacTteHus. Meronbl
nonyyeHusi. OOpa3oBaHue OMyxoJiell y pacTeHuil. ArpobakTepuanbHas TpaHchopMaLus:
Ti-riazMus. I'enb1 T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBI
tpancopmanuu.l'enernyeckoe pepakTupoBaHue. COBpEMEHHBIE MOIXOIbI "
JOCTH)KEHUSI TEHETUYECKOTO peakTUpoBaHusl pacteHuid. [Ipaktuueckas padborta
«["eHOMHBICHOXHHUIIBI (MoIeMpoBanue pabotel cuctembl CRISP-Cas).

Ecte nu xu3Hp B npoOupke? DBHOTEXHOJOrHs  KyJIbTYPHBIX
pactenuii. MccnenoBarenbckas pabota «BeipamuBanue pacteHuid B mpoOUpke (MOKHO
BOCIIOJIB30BAThCSl  PE3YNbTaTAMH NPEAbIAYLIIUX JKCIEPUMEHTOB IO COCTaBIICHUIO
MUATATEIbHBIX PACTBOPOB JJIsI PACTCHHI )».

Mopyab «MoJsiekyJsipHble 0CHOBBI (PM3M0JIOTHH M (papMaKoJorun» 9 Kiace
(68 gyacos)

1. Duzuonozuueckasn xumus. (20 uacos)

Beenenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AktuBHble (hopmbI
KHUCIIOpOa, UX TOJy4YeHHUEe, HeUTpaIn3ausl.

MaxkpoaseMeHTbI: TPOIEHT COAEPKaHUS B OpraHU3Me, BBINOJNHAEeMas (QyHKLUS,
cojepkanre B mpoaykrax nutaHus. Ca2+ - cBs3piBaroniue O€NKH, JACMOHUPOBAHUE
KQJIBLIMSL, PETYJISALMS YPOBHS KLU B OPraHU3Me: TOPMOHBI Mo4YeKk. Mg — cTpoeHue
xJIopoduiia, €ro aKTUBALMS COTHEYHOU SHEPTHUEH.

MukposseMeHTbl: B KaKUX MOJEKYyJaX COJEp)KaTcs, BBIMONHAeMas (QyHKUuS,
COJIEpKaHME B MPOAYKTaxX nuTanus. [locnencTBus nepe1o3upoBKU MUKPOIJIEMEHTAMM.



Fe — ycBauBaemble THUIIBI COEIMHEHHMM kene3a. [‘emMompoTenHbl, TeMOIMaHUH,
uToxpombl. CU — ycBOeHHE U TpaHCHOpT Meau. benku, cogepkaiiue Meb.
[TaTonoruueckue cuaapomsl Menke u Bunbcona, cBsizaHHbIE ¢ META0OTU3MOM MEJIH.

Toxcuunble aneMeHnThl [lepuoguueckoi cuctemsl Wil opranu3ma. BrusiHue
HEJ0CTATKa MaKpO U MUKPO3JIEMEHTOB HA KUBbIE OPTaHU3MBI.

UccnenoBarenbckass ~ pabora  «KonmuyecTBeHHas  OllEHKa  COJIEpIKaHUS
MUKPO3JIEMEHTOB WJIA BATAMHUHOB B MUIIEBBIX MPOIYKTAX)

XKupsl. 3a0oneBanus 4enoBEKa, CBA3aHHbBIE C HAPYIICHUSIMU KUPOBOTO OOMEHA.
JlncnmunuaeMun.

VYrneBoabl. 3aboseBaHUs 4YEJIOBEKA, CBSI3aHHBIE C HAPYIICHUSMHU YTJIEBOJHOTO
obmena. CaxapHblii 1uader.

benku. Ctpoenue. 3aboneBaHHsS YEJIOBEKa, CBS3aHHbIE C HApPYLICHUSIMU
oenkoBoro oomeHa. Dynkiuu OenkoB. DepmeHTbl. Mexanusm aeiictBus. Kiacce
depmenTaTuBHbIX peakiuii. Kodbepmentsl. Ilpaktuyeckoe 3anstue «KadecTBeHHBIE
peakuMM Ha OpraHuYecKkue MoJekyibl». IlpakTnueckoe 3ansitue «JleHarypamus
6enkoBy [IpakTuueckoe 3anstue «3ydeHne akTHBHOCTH aMUJIa3bly.

Butamunsbl kupopacTBOpUMBbIE, BojopacTBopuMble. [IpeBpalieHrie BUTAMUHOB B
aKTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcHOBHbIE THUIIBI METAa0OJIMYECKUX peakuuid. buosHepreTMueckue MpoOLECCH.
I'muxomus. Huxn Kpebca. Ilens nepenoca sneKTpoHOB. OKUCICHHUE >KUPHBIX KHUCIIOT.
Karabanu3m amuHokucnor. ['mtokoHeoreHe3. CHHTE3 YIJIEBOJOB, OEJKOB, KHPOB.
Merabonutnueckue 3aboneBanus. [Ipaktuueckoe 3ansTue «Pemienwe 3amad  Ha
AHEPreTUYECKU OOMEHY.

Knerka. Ilonsitue memOpanbl. DyHkimu memMOpan. Buumbl TpaHcmopra B
KJIETKYy. MeMOpaHHble OpraHoujpl. 3a00JIeBaHUSl CBSA3aHHBIE C HAPYIIEHHEM paOOThI
MeMOpaHHBIX OpraHesul, OOJE€3HM HAKOIUIEHUA. THIBI KOHTAKTOB MEXAY KIIETKaMHu.
3HaueHHE MEXKJIETOYHOM KOMMYHHMKALMMU JJIs 3J0pOBbsi opraHu3ma. lIpaktuueckoe
3aHsTHE «Jlnanu3 (kieTouka Tpayoe)».

SAnpo. VYpoBHM ymakoBKM ~ XpoMaTMHA.  XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHubie opraHOHIBI.

2. Monexkynsapnas ouonozus. (20 uacos)
OCHOBHBIEC BEXU Pa3BUTHS MOJIEKYJISIPHON OUOJIOTHUH.
Hyxnennossie kucnotsl. OCHOBHBIE IPUHITUTIBI cTpoeHus. [IpakTudeckas pabora
«Boigenenne JIHK w3 OGanana». Ilpaktuueckas pabora «Mopens JIHK-opurammy.



[Ipaktuueckas pabora «Omnpenenenue kaudectBa mnpenapatoB JHK ¢ mnomomibio
criektpodoroMeTpun» (IIpU HATUIUU 000PYIOBAHUS).

Matpuunbie cuHTE3bl. Perukanus — OCHOBa KJIETOYHOTO jAeieHus. [IpuHIuIb!
perukanuu. [Ipaktudeckast pabota «PernnmukaTuBHas MalyuHa (Urpa-aeMOHCTPAIs ).
[TpakTudeckas padota «I1LP (Moxens ammndukaus Ha Oymare)y.

Mytanuu. Yto Bb3bIBaeT wu3MeHeHus B crpoenun JHK. IIpuninumns

penapanuu. Tpanckpunius. [Ipaktuyeckas padora «Cuiia mpoMoTOpay.

I'enetnueckuit koa. Ilpaktuueckas pabora «PemeHue 3agad Ha TE€HETHYECKUI
ko Tpancisauus. [Ipaktruueckas padota « Do UHT OETKOBY.

Opranuzaiusi reHoMa BUpycoB [IpoTHBOBUPYCHBIE CPENICTBA, MEXAHU3MBI HX
NEUCTBUS.

Opraauzanus reHoma OakTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
Uccnenosatenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpHiD)
Opranuzanus reHoma sykapuot ['eHomMHOe penaktupoBanue. [IpakTudeckas
pabota «PaboTa B cOBpeMEHHBIX reHeTH4YecKuX 0a3ax naHubiX. [IpoBenenue In silico

aHaJIM3a NoCIe0BaTEIbHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacos)

[TonsiTue o nexapcrBax. [IpuHIMIIBI MOAXO4A K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero metonbl. MccnenoBarenbckas pabota «KCHEPUMEHTHI IO
ONpEEICHUIO0 TOKCUYHOCTH BEILIECTB HA apTEMUIUIX.

[Tyt BBenenus JIC. @apmMaKOKMHETHKA JICKAPCTBEHHBIX BelllecTB. BcacbiBaHue
(abcopOumsi)  nmexkapctB.  OCHOBHbIE  MEXaHM3Mbl  BcacblBaHUsA.  TpaHCoOpT
JIEKapCTBEHHBIX BewecTB. ['eHbl u Oenku mepBoil ¢a3sl Ounorpancpopmauuu. Ilytn
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpeUus U dJIUMUHALUA. ['eHbl 1 OeJIKM BTOpO
¢a3bl OuoTpanchopmanuu. PapmakoarnHamMuka. ['maBHoe U TOOOYHOE, pe30POTUBHOE U
MECTHOE, PSIMOE, HENPsIMOE U peIEKTOPHOE JACHCTBHE.

Bunbl B3aumopeiicTBusi nexkapctB. CMHEPru3M U aHTAaroHU3M IPU COBMECTHOM

JENUCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbII CUTHAIUHT. TUIBI KIETOYHBIX peenTopoB. MemOpaHHBIE:
MOHHBIE KAaHAJIbI, KaTAJIUTHUYECKUE U conpsbKeHHble ¢ (G-OenkamMu; BHYTPHUKJIETOYHBIE:
UTOIJIa3MaTHYECKUE u sJIepHbIE. MexaHu3Mbl JIUTaHI-PEeIIeNTOPHOTO
B3aumoiericTBUsl. CelNeKTUBHOCTh (M30MPaTeNbHOCTh) ACUCTBUS, CBA3b «XMMHUYECKAs
CTPYKTypa — (hapMaKoJIOTUYeCKasi aKTUBHOCTH BEILIECTBY.



PapMaKoJIOrM4eCKOM MOIYJSIMUA CHHANTUYECKOW XOJIMHEPIHMYECKOM Mepenayu.
MonekyaspHblii  MEXaHM3M  JeMCTBUS W (apMaKoOJOTHMYECKHE  CBOMCTBA
Mx0A1MHOOJI0KaTOPOB, TAaHTIIMOOIOKATOPOB U KypapenojoOHBIX CpEICTB.
PapMaKoJIOrM4ECKasl PEryJSALUs aKTUBHOCTH aJpEHEPTUIECKOro CUHaIICA.
AJpEHOMHUMETHKH, aIpeHOOIOKATOPbI, CUMIIATONUTUKH. [IpakTudeckas paboTa
«BnusiHue agpeHanHa Ha cepJIeuHbIe COKpalleHus! (IporpaMMHoOe 00€CTIeUeHUE)».

MonekynspHas (papMakoJIOTHsI aHTHAUIEPTUYECKHX CPEACTB. | MCTaMHHOBBIE
pELeNTOpPhI: THUIIBI, MOJEKyJspHas opraHuzanus. CrtaOunmuzatopsl MeMOpaH TYYHBIX
KJIETOK:  MOJICKYJSIDHBIM ~ MEXaHW3M  JIEUCTBHS, OCOOCHHOCTH  KJIMHUYECKOTO
MPUMEHEHUS, TOUYKH MPUIIOKEHUS AEUCTBUS MHTHOUTOPOB JTUITUAHBIX MEAUATOPOB.

MexaHu3M ACUCTBUS M NMPUMEHEHUE MPEnapaToB, CTUMYJIHUPYIOUIUX MPOLIECCHI
MMMyHUTETa. DapMakKoJIOruyecKkass XapakTEPUCTHKAa WHTEPICUKUHOB: IOJIYYEHUE,
MEXaHM3M JehcTBUS, nMpuMeHeHrne. OCHOBBI MaTO(U3UOJIOrMU O0CTPOo(a30BOTO OTBETA,
Meauanus —BocnaleHus. MONEKyJIApHbII ~ MEXaHW3M  [POTHBOBOCHIAIUTEIBLHOTO
JEUCTBUA IITIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX TPOTUBOBOCIIAINTEIBHBIX CPEACTB.
[IpakTnueckas pabota «I'ncronornyeckue npenaparbl UMMYHHOW CUCTEMBD».

ITonsiTHE O HapKO3€ M HApKO3HBIX INpemnapartax. KieTouHblil 1 HEPBHBII HapKO3.
dapmakoIoruyecKasl XapakTEpUCTHKAa OTAEJIbHBIX TPYINI HAPKO3HBIX CPEACTB.
[TocnenoBarenbHOCTh AEHCTBUSA Ha LUEHTpalIbHYIO0 cucteMy. lIpaktuyeckas pabota
«I"'ucronornyeckue npenapaTsl HEPBHOU CUCTEMBI.

Oduznonorudyeckui coH; Ga3el cHa. Buapl Hapymenuir cHa [lonsatue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IMpenaparax (TMMHOTHUKAX).

MouteKysipHBI€ aCIIEKThl HOLMLIETIIINH. OnmatHble peuenTopbl, UX THUIIBL.
DHke(daauHbl U SHIOPPUHBI - SHAOT€HHBIE JTUTaH bl ONMATHBIX PELIEITOPOB.

AHTHUIICUXOTHUYECKOE JEWUCTBUE, BIUSHUE HAa (QYHKIHUIO DKCTparnupaMUIHON
CUCTEMBI, AMOILIMOHAJIBHYIO C(epy, PBOTHBIN LIEHTP, apTEPUAIBHOE AABJICHHE, LEHTP
TepMOperyasiuni. MoneKyJIIpHblE MEXaHU3Mbl JE€HCTBUS HEHUPOJIENTUKOB, BIUSIHHUE HA
n0(aMHHOBBIE, CEPOTOHUHOBBIE, aJIpEHO- U THCTAMUHOBBIEC PELIENTOPHI, UX JEHCTBUE Ha
KJIETOYHbIE MeMOpaHBl, Ha JNENOHUPOBAHUE TKaHEBBIX MOHOAMHHOB.
[loTeHnman3aBUCUMbIE HATPUEBBIE KaHAJIbl KaK MHIIEHU JEHCTBHS MECTHBIX
aHecTeTUkoB. CriocoObl MHTMOMPOBAHUS MOTEHIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB
MecTHbIMU aHecTeTukamu. [IpakTrueckas pabora «Kapta skcnpeccun J0paMUHOBBIX U
CEPOTOHMHOBBIX PELIEITOPOB B MO3re Mbliei». MccnenoBaTenbekas padboTa
«[loBenenueckne TecThl Ha pbiOkax Danio rario. Caerso-TeMHass Kamepay.
UccnenoBatenbckas padora «IloBemenueckue Tectsl Ha pbiOkax Danio rario. OTKpbITOE
noney». MccnengoBarennckas pabora «lloBemenueckue Tectsl Ha peiOkax Danio rario.
CraliHoe NOBEICHUEY .



Monayab «MoJiekyJisipHbIe 0CHOBBI cesiekium» 9 kiaace (68 uaca)

1. Monexkynapuas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHS MOJIEKYJIIPHON OMOJIOTHH.

HyxknennoBbie kuciotel. OCHOBHBIE MPUHLIMIBI cTpoeHUs. [IpakTuyeckas padota
«Boigenenne JIHK w3 Oananay. Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckas paborta «OmpeneneHue kadectBa mnpemnapatoB JHK ¢ nomomibio
criekTpodoTOMETpUN» (MIPU HATMIUU 000PYIOBAHUA).

Marpuunble cuHTE3bl. Perummkanus — OoCHOBa KJIE€TOYHOro nesieHus. [IpuHuumnb
perukanuu. [IpakTudeckast padota «PernukaTuBHas MaliMHa (Urpa-AeMOHCTPAIUs)».
[TpakTuyeckas padota «I 1P (Mogens ammnudukanus Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT nsMeHenus B crpoennu JJHK. [IpuHiumner penapamnumu.

Tpanckpunuus. [Ipaktudeckas padota «Cuna mpoMoTOpay.

I'enetnueckuit kox. IlpakTudeckas paborta «PemieHue 3amad Ha TE€HETUYECKHUI
koq» Tpancisiius. [IpakTudeckast padota «DoJIUHT OEITKOBY.

Oprannszanuss reHoMa BHpPYCOB IIpoTMBOBHpYCHBIE CpencTBa, MEXAaHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEpUaIbHbIE rpenaparsl.
UccnepoBarenbckass ~ pabota «Pacrnpoctpanenue AHTUOMOTUKOPE3UCTEHTHBIX
Oakrepuity Opranuzaiusi reHoma 3ykapuoT ['eHomHOe penakTupoBanue. [IpakTuyeckas
pabora «Pabota B COBpeMEHHBIX T'eHeTHuuecKknx Oa3ax naHHbiX. [IpoBexenue In silico
aHaJM3a MoCIe0BAaTEIbHOCTEN T€HOBY.

2. Monexynsapnoie ocnoewt 2enemuxu (20 uacos)

[Ipeamer renetukun. KpaTkas wucTtopus  pa3BUTHS  TPENCTABICHUS O
HAaCJIEICTBEHHOCTH.

OT reHa K MpU3HAKY: KaK packpacuth kota. Uto takoe npusHak? [1yTh oT rena jo
npuzHaka. Myrtanuu. Amienud. ['eTepo3urorsl U roMo3uroThl. J[OMHUHAHTHBIE H
peuieccuBHble  amiend. PoneBas wurpa «Asmenw». McciienoBaTeNbCKUM  MPOEKT
Myrtarennble (GaKkTOPBHI.

I'ensl cTpoar opranusm. BxitoueHue U BBIKIIOYEHUE OOJIBIIONO0 HabOpa I'eHOB.
Kak kmerku mnoHMMaroT, Kakue TeHbl JODKHBI padorarth. PoneBas urpa «Cynb0a
KJICTKH.

I'ensi-nepexmouarend. [Ipaktnueckoe 3agaHue « AITOPUTMBI 1JI KIIETOKY.

JIuckpeTHOe HacjelIOBaHME NPHU3HAKOB. 3aKOHbl MeEHIens: OJWH TeH - OJUH
npu3Hak. CxeMa cKkpeuBaHus. 3aKOH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHUS.



[Ipaktuueckoe 3ananue «EanHO0Opa3ue mepBOro MOKOJEHUs». 3aKOH pacUIeTICHUS
IIpU3HAKa BO BTOPOM IOKoJIeHHM. [Ipaktnueckoe 3amanne «Pacmensienue BO BTOpOM
nokoseHun». MccnenoBarenbckuii mpoekT «3akoHbl I'. MeHens B 3KCIEPUMEHTEY.
3akoHBl MeHens: HECKOJIBKO TEHOB - HECKOJIBKO MPU3HAKOB. J(UrnOpumHoe
ckpemnBanue. HezaBucumoe pacxoxaeHue xpomocom. IIpaktudeckoe 3ananue
«Pemertka [Ienneray. CuernieHHoe Haclaeq0BaHuUE.
B3aumopericTBre reHoB. AJTENIbHOE U HeaJulelibHOE. [[pakTnueckoe 3anstue

«B3anmoercTBHS TeHOB (MOJIETUPOBAHKME CHHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»
Omnpenenenue nona. [Tonoseie xpomocombl. CaMiibl 1 camku. Brnusinue dakropos
OKpYXaroIen cpesibl. XpOMOCOMHOE OlpeesieHue momia. [101oBeie XxpoMOCOMBI.
[Ipaktnueckoe 3aganue «HacnenoBanue, cuemieHHoe ¢ mnojaom». [IpobGrema
JOTIOJIHUTENBHON X-XPOMOCOMBI Y KEHIIMH. TpeXIBETHbIE KOILIKH.

3. Monexkynsapusie ocroswt cenexkyuu (28 uacos)

I'enpi B momynmamusx: Benaukoe paBHoBecue.  llomymsamus.  YacToTsl
BCTPEYAEMOCTH TpH3HaKa MU amiens. YpaBHeHue Xapau-BaiinOepra. [lpaktuueckoe
3amanne «YactoTsl ajuiened, TeHOTUIOB U ¢GeHOTUNOoBY. MccnenoBaTeibckuii MPOeKT
«AHanu3 TEHETUYECKON CTPYKTypbl MOMyJIsUMM (Ha OCHOBE 3aKOHAa Xapau-
Baiinbepra)».

[Tonynsauuu MEHSIOTCS: YUCICHHOCTb, MHUTpaIus U BbIOOp cympyra. daxkTopsl,
KOTOpbI€ BBIBOAST TMOMYJSALMIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTh
nomynsiiuu.  PoneBas wurpa  «Oddexkt ocHoBatens». PomeBas wurpa «Oddext
OyTbhuIOYHOTOTOpIIBIINIKAY. [peiid renoB. Myrtanuu. Hecinyuaiinoe ckpemmBaHue.
N3onsuus.

[Tormynsiiuu MEHSIOTCSA:  €CTECTBEHHBIM  OoTOOp.  MexaHu3m  JACHCTBHS
€CTeCTBEHHOTO 0TOOpa. JIBmxyiuii otoop. PoneBas urpa «EctecTBeHHBII 0TOODY.

MoaudukanronHas U3MEHYUBOCTb. Cratuctuyeckue OCOOCHHOCTH
Moau(UKAIMOHHON M3MeHYUBOCTH. MccnenoBatenbsckue padotsl «MoaudukarmoHHas
M3MEHYMBOCTh PACTEHHI B IIPE/IeIaxX BalllErO MECTA KUTEIbCTBAY.

HacnenoBanne KOJIMYECTBEHHBIX MpHU3HAKOB. KOJIMYECTBEHHBIE MPU3HAKH.
CpenoBast u3MeHunBOCTh ipu3Haka. Kosddumment nacnenqyemoctu npusznaka. OTBeT Ha
otoop. [louMck TeHOB KOJMMYECTBEHHBIX MPU3HAKOB. OIHOHYKJICOTHUIHBIC BapUAHTHI
reHoB. JIHK-uum. [ToiTHOreHOMHBIN aHaIU3 acCCOIUALUN.

«Owmby Ham reHoMmoM. [loctreHomuas spa. OOpaTtHasi reHeTuka. «OMUKCHBICY
uccinenosanus. [Iporeom, metabonom. [IpakTrueckoe 3ananne «ArpOHOMBDY.

JlomecTHKalus U LIEHTPbI T€HETUYECKOro pazHooOpa3us. [lorcku pactennii ¢



«XOpOIIMMU» TpPU3HAKAMM JUIsl 4esnoBeKa. L[eHTpbl TeHeTH4ecKoro pa3zHooOpasusl.
Hukonaii BanoBuu BaBuios. Cenexuusa. KomOuHanmoHHas v ruOpuHas CENEKLHUs.
I'ereposuc. IIpaktuueckoe 3amanue «l'OMOTOTMYECKME PsSAbl  HACIEACTBEHHOU
U3MEHYHUBOCTI.

CoxpaHuTb W HW3Y4YUTh T€HBI, 4TOOBI MEHATH Oyaymee. Kak mnpaBuibHO
XpaHuTh TeHbl. KOJUIEKIMM TE€HEeTHYEeCKHX pecypcoB pacTeHuil. IlpakTukym u/miau
MCCIIEIOBATENILCKUI TPOEKT «MeTolpl KyJIbTUBUPOBaHUs IN VItro mis coxpaHeHHs
T€HETUYECKUX PECYPCOB PACTEHUHN U JUIs1 YCKOPEHHOM CENIEKLIAM.

I'eneTnueckue wHEHTPBl B Hamed crTpaHe. ['ne 3aHMMANOTCS TE€HETUKOU |
T€HOMMKOM ISl HY K| CEJIbCKOTO XO351CTBa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
BHEYPOUYHOMJIEATEJIBHOCTHU

3aHATUS B paMKax MpOTpaMMbl HampaBlIeHbl Ha OO0eCreYeHHe JOCTHUKEHUS
IIKOJIbHUKAMH  CJHEAYIOIIUX  JIMYHOCTHBIX, METAlpPEAMETHBIX M  MPEAMETHBIX
00pa3oBaTENIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cgepe epasicoanckoco eocnumanusi. TOTOBHOCTbh K KOHCTPYKTHBHOM
COBMECTHOMIESITEIbBHOCTU MPHU BBINIOJHEHUU MCCIIEOBAHUN U IPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHMMAHHIO ¥ B3aUMOIIOMOIIH.

B cgpepe nampuomuueckoeo 6ocnumanus: OTHOIICHUE K OMOJIOTUH KaK K BaXKHOU
COCTABJISIFOLIEN KyJIBTYPBI, TOPJOCTh 3a BKJIAJ POCCHUMCKUX M COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cgepe 0yxosno-npascmeennozo 6ocnumanusii TOTOBHOCTb  OLIEHUBATh
MOBEJICHUE W TIOCTYIIKH C TIO3WIIMM HPABCTBEHHBIX HOPM M HOPM DKOJOTHYECKOM
KyJbTYPhI; IOHUMaHHUE 3HAYUMOCTH HPABCTBEHHOTO aCIIEKTa JEATEILHOCTH YEJIOBEKA B
MEUIUHE U OUOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHu€ poOJIM OWOJIOTMH B
(GOpMHUPOBAHNN ICTETHUECCKOM KYJIbTYpPHl THYHOCTH.

B cgepe dusuueckoco eocnumanus, gopmuposanus Kyabmypsvl 300p06bs U
IMOYUOHATLHO20 01A20N0NYYUs: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO U
YCTaHOBKAa Ha 3J0pOBbIA 00pa3 KWM3HM (30POBOE TMHUTAaHUE, COOJIOJECHUE
TUTHCHHYECKUX TIPaBWJI W HOPM, COAJaHCHUPOBAHHBIA PEKAM 3aHATHA W OTIbIXA,
peryispHas ¢puzndeckas akTUBHOCTB); OCO3HAHHE MOCICACTBUN M HETPUATHE BPEIHBIX
npuBbIUEK (YroTpeOJeHue aaKorossi, HAPKOTUKOB, KypeHre) U UHbIX (HOpM Bpeaa s
(GU3UUEeCKOr0 M TICUXHYECKOTO 370POBbS; COOJIOJIEHHE TMpaBUi 0E€30MacHOCTH, B TOM
YHUCJie HaBbIKK O€30MacHOr0 TOBEACHHUS B MPHUPOIHON cpene; ChHOPMHPOBAHHOCTh
HaBbIKa pedIIeKCUH, yIpaBiieHne COOCTBEHHBIM YMOITMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyoosoeo eocnumanus: akTUBHOE y4acTHE B PELICHUU MPAKTUYECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OHOJIOTHYEeCKOM M IKOJIOTHYECKOM
HAIPaBJICHHOCTH, WHTEpPEC K MPaKTUYECKOMY H3YYCHHIO MpodeccHuil, CBA3aHHBIX C
OMOJIOTHEH.

B cghepe oxonocuueckoco  6ocnumanus: OpUEHTAIMsl Ha TMPUMEHEHHE
OMOJIOTUYECKUX 3HAHWM TpU pEIICHUH 3a7a4 B O0JacTH OKpYXKAIOIIEH Cpebl;
OCO3HAHHUE SKOJOTHUYECKUX MPOOIEM U MyTeH WX PEIICHUS; TOTOBHOCTh K YYacCTHIO B
MPAKTAYECKOU JEATENBHOCTH 3KOJIOTHYECKOW HATPABICHHOCTH.



B cepepe nonumanus yemmocmu HayyHO20 NO3HAHUA: OPUEHTALUs Ha
COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTAaBICHUNA 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3AX YEJOBEKA C IPUPOJHOW M COLMAIBHOM CPENOW;
MOHMMAaHHUE POJIU OMOJOTHYECKON HAayKH B ()OPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JII0003HATEIBHOCTH, UHTEpEeca K OMOJOTHYECKON HayKe, HaBBIKOB
HICCIIEIOBATENIbCKOM 1E€ATEIBbHOCTH.

B cghepe aoanmayuu xk uzmensowuMcsa YCi08UAM COYUATLHOU U NPUPOOHOL
cpeovl: aJeKBaTHAas OLEHKAa W3MEHSIOIIUXCSA  YCJIOBUH; MPUHATHE PEIICHHS
(MHIMBUOYyaIbHOE, B TPYIIE) B H3MEHSIOLIMXCS YCIOBUSX HAa OCHOBAaHMM aHAJIN3a
Onosornyeckor nHpopMauy; MIaHUPOBAHUE IEUCTBUI B HOBOM CHTyallUM Ha
OCHOBAHHUH 3HAHUN OMOJOTMYECKUX 3aKOHOMEPHOCTEM.

MeTaIlpe)IMeTHble pe3yabTaTbl:

B cghepe osnaoenus ynusepcanvrvimu yueOHbIMU NOZHABAMETbHBIMU OEUCMBUAMU.
ba3oBbIe Tornyeckre NENCTBUSL:

Y0 BBIABIATH W XapaKTePU30BaTh CYHICCTBEHHBIC MPU3HAKH OHOJIOTHYCCKUX
00BEKTOB (SIBJICHUN);

Y0 ycTaHaBIUBAaTh CYIICCTBEHHBIH IIPU3HAK KiIacCU(HUKAIUU OHOJIOTHUCCKHX
00BEKTOB (SBJICHUM, MPOIECCOB), OCHOBAHMS I OOOOIICHHWS W CpaBHEHUSA,
KpUTEPHUH TIPOBOAUMOTO aHAJIN3a;

¥ 0 c yuéToM IpeIoKECHHON OHOIOIMYEeCKOi 3a1a4M BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pacCMaTprBaeMbIX (pakTax U HAOIIOICHUSIX;
npeyiaratb KpUTEPUM [JIs BBISIBIICHHS 3aKOHOMEPHOCTEM W MPOTHUBOPEUMIL;

YO BBIABIATH AeULIUTHI HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JJIS PEUICHUS
IMOCTABJICHHOM 3a/1a4H;

¥ 0 BBIABIATH MPUYMHHO-CJICICTBCHHBIC CBSI3U pyu  U3YYCHUU
OMOJIOTHYCCKHX SBJICHUH U IIPOIIECCOB; JACNIaTh BBIBOBI C UCIIOIb30BaHUEM

JNEIYKTUBHBIX U HHAYKTUBHBIX YMO3AKIFOUCHUH, YMO3AKIIOUEHNUN 10 aHAJIOTHH,
(bopMyIHpPOBATh TUTIOTE3BI O B3AMMOCBSI3SX;

¥ 0 caMOCTOSATEIPHO BBIOMPATH CIIOCOO pEIICHUs YYeOHON OMOJOTHYEeCKOW 3aaadun
(cpaBHUBATh HECKOJILKO BapUAHTOB PEIICHUs, BRIOUpATh HAanOoJIee MOAXOSAIINNAC
Y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBEkIe UCCIIEIOBATEILCKUE ACHCTBUS:

¥ 0 ucnoabp30BaTh BOMPOCHI KaK UCCIICAOBATEIILCKAN HHCTPYMEHT TIO3HAHUS;

YO ¢dopmynupoBaTh BOMPOCH, (UKCHUPYIOIIME pPAa3pblB MEXAY pPEaTbHBIM H
KeJaTeIbHBIM  COCTOSIHUEM  CHUTyallud, OOBEKTa, U  CaMOCTOSITENIBHO
yCTaHaBJIMBAaTh UCKOMOE U JJAHHOE;



¥0 ¢dopmupoBaTh rUNOTE3y 00 HUCTHHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHEHUE;

¥0 T[poBOOUTH MO CaMOCTOSITEIILHO COCTABJICHHOMY IUIaHYy HaOJIOJCHHE,
HECJIO)KHBI OMOJOTHYECKHI JKCIEPUMEHT, HEOOJBIIOE HCCIeIOBAaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEN OMOJIOrHYECKOro 00BheKTa (Ipolecca) U3y4eHus,

¥ 0 NpUYUHHO-CIICICTBEHHBIX CBSI3E¢H M 3aBHCHMOCTCH OHOJOTHYECKHX OOBEKTOB
MEXTy CO0O0ii;

Y[] OLUECHUBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, OIYYEHHYIO B
X0/ HaOJIIOICHHUS U DKCIICPUMCHTA;

¥0 camoctosATeabHO (opMyIupoBaTh OOOOIMIEHHWS W BBIBOJABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOMIOJCHUSI, IKCIIEPUMEHTA, BIIaJIETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJTYYEHHBIX BHIBOJIOB U 00OOIICHUH;

¥/ 0 mporHO3UpOBaTh BO3MOKHOE JIAIbHEHIIICE Pa3BUTHE OMOJIOTHYECKUX IPOIIECCOBU
WX TIOCJIC/ICTBHS B QHAJIOTMYHBIX WM CXOTHBIX CHUTYaIlUsSX, a TAKXKE BBIIBUTATH
PEATNOJIONKEHNS 00 UX Pa3BUTUH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.
Pabora ¢ nadopmanueii:

¥ 0 NpUMEHSTh Pa3IUIHBIC METO I, HHCTPYMEHTBI U 3aIIPOCHI IIPH MTOMCKE U 0TOOpE
Ouonornyeckod WHGOPMAIIMM WU JIAHHBIX W3 HCTOYHHKOB C y4€TOM
PENJIOKEHHON yueOHOM OUOIOTHYEeCKO 3a1auH;

¥0 BBIOWpaTh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W  HHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 MH(OPMALIMIO Pa3TUYHbIX BUAOB U (DOPM MpPEICTABICHUS;

¥ 00 HaxOJIHUTh CXOJHBIC apTyYMEHTHI (MIOATBEPIKIAIOIINE WIIH OIPOBEPraloIIue OaHY
U Ty %€ UJIEI0, BEPCUIO) B PA3IMUHBIX HH(HOPMAIIMOHHBIX UCTOYHUKAX;

¥ 0 caMOCTOSTENILHO BBIOMPATh ONTUMAIBHYIO (POpMY TIpeaCTaBICHHsI HHPOPMALIUN
U WUIIOCTPUPOBATh pelIaeMble 337aud HECJIOKHBIMM CXEMaMHM, JHarpaMMaMH,
WHOM rpadKol U UX KOMOUHAIIUSIMU;

¥/ [] OLIEHUBATh HaJIEKHOCTh OroJIOoTHYECKON uHbOopMaIu 1o
KPUTEPHUSM, TIPEUI0KEHHBIM YIUTENEM HIIH CHOPMYITUPOBAHHBIM

CaMOCTOSITENIbHO; YAIOMUHATL U CHCTEMAaTHU3UPOBATh OMOJOTHYECKYIO

uH(pOpMAIHIO.

B cgpepe osnaoenus ynusepcanohvimu yueOHbIMU KOMMYHUKAMUBHLIMU OEULCMEUSMU
OO0uienue:
¥ 0 BOCHPHHHUMATH U (POPMYJIUPOBATH CY)KICHHUS, BBIPAKATh AMOIMU B MPOIECCE
BBITMOJIHEHHS ITPAKTHYECKHUX U JTJAOOPaTOPHBIX padoT;

¥ 0 BeIpakath ceOs1 (CBOKO TOUKY 3pCHHSI) B YCTHBIX U MMCbMEHHBIX TEKCTAX;



¥ 0 pacro3HaBaTh HeBepOaJdbHBIC CpEJACTBA OOIICHWS, TIOHAMATh 3HAYCHHE
COLIMAJbHBIX 3HAKOB, 3HATh M PACIO3HABaTh MPEANOCHUIKA KOH(IMKTHBIX
CUTYaIlUi ¥ CMATYATH KOH(MIMKTHI, BECTH IIEPETOBOPHI;

¥ 0 nOHMMATh HaMEpPEeHHs [PYTHX, NPOSBIATh YBXKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOppeKTHOU (hopme PopMyIUpOBaTH CBOM BO3PAKCHHUS;

YO B Xome nauajora W/WIM JAWCKYCCHMH 3aaBaTh BOMPOCHI IO CYIIECTBY
o0OcyxmaemMoli OHMOJOTHYECKONM TEeMbl W BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
perieHrne OMOJOTHYECKOM 3amadd | MOJJACep)KaHue OJ1aroXenaTeIbHOCTH
OOIIIEHHUS;

¥ 0 CcOmOCTaBIATh CBOW CYXKICHHUS C CYXICHUSMHU JIPYTHX YYAaCTHHUKOB JTUAJIOTA,
O0OHapyUBaTh PA3IUYMS U CXOJICTBO MO3UIIUH;

¥ 0 myOGIUYHO PEACTABIATh PE3YIbTAThI BHITOJTHEHHOTO OMOJIOTHYECKOTO OMbITa
(3KCIIepuMeHTa, UCCIIEJOBAHUS, IPOEKTA);
¥ [] CaMOCTOATENBHO BBIOMpATh (hOpMAT BBICTYIIEHUS C YUYETOM 3aJa4 MPE3CHTALUN
U OCOOEHHOCTEW aylIUTOPUU U B COOTBETCTBHUM C HUM COCTaBJSITh YCTHBIE U
IMACbMEHHBIE TEKCTBI C UCITOIb30BAHUEM MJUTKOCTPATUBHBIX MATEPHUAIIOB.
CoBMecTHas AESTENLHOCTD (COTPYAHUYECTBO):

Y0 NmOHMMaTh M HCIIOJIB30BaTh IPEHMYIISCTBA KOMAHIHOW M WHIUBUIYaJIbHOMN
paboThI TIPH PEIICHUH KOHKPETHOM OMOJIOTHYECKONW MPOOJIeMbI, 000CHOBBIBATH
HEOOXOJIMMOCTh TTPUMEHEHHS TPYMHIOBLIX (HOPM B3aMMOACHCTBHS MPU PEIICHUN
MIOCTaBJICHHOW y4eOHOM 3a/1auu;

¥ 0 mpuHUMATh I1IEJIh COBMECTHOHN NEATEIbHOCTH, KOJJICKTUBHO CTPOUTH JICHCTBUS
1o €€ JOCTHKEHUIO: PaCIpeielsiTh pPOJid, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U
pe3yJbTaT COBMECTHOM paboThI;

¥0O yMmeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOACH, MPOSBIATE TOTOBHOCTH
PYKOBOAUTD, BBIMOJIHATH MOPYUYEHHUS], TOAUUHATHCS,

¥ 0 TIaHupOBaTh OPraHM3AIMIO COBMECTHOM pabOThI, ONMPEACATh CBOIO POJIb (C
y4€TOM TIPEANOYTCHUH M BO3MOXKHOCTEM BCEX YYaCTHHKOB B3aUMOICHCTBUS),
pactpeneniaTh 3a7ayd MEXAy 4YiIeHAMHU KOMAaHbl, Y4aCTBOBAaTh B T'PYIIIOBBIX
dbopmax paboTsl (00Cyk1eHUs, 0OMEH MHEHHSIMHU, MO3TOBBIE IIITYPMBI M UHBIC);

¥ 0 BBIMOJHATH CBOK YacTh pabOThHI, JOCTUraTh KA4YeCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIPABJICHUI0 U KOOPAWHUPOBATH CBOW JICUCTBHUS C JIPYTUMH YJICHAMHU
KOMAaH/IbI;

Y0 oleHMBaTh KAayeCTBO CBOErO BKJIaJa B OOHMI MHPOMYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM



YYaCTHUKAaMU B3aUMOJCHCTBHS; CPAaBHUBATH PE3YJIbTAThl C HMCXOJHOMN
3aJ1a4eil ¥ BKJIAJ KaXKI0r0 YJIeHa KOMaHbl B IOCTUKEHHUE PE3yJIbTATOB,
paznensaTh chepy OTBETCTBEHHOCTHU U MPOSIBISITH TOTOBHOCTD K MIPEIOCTABICHUIO
OTYETAa Mepe.I rPYyIIon;

¥ 0 oBmameTh CUCTEMOW YHHUBEPCATbHBIX KOMMYHUKATHBHBIX JCHCTBHM, KOTOpas
obecrnieunBaeT CPOPMUPOBAHHOCTH COILMATBHBIX HABBIKOB U AMOIMOHAIBLHOIO
VHTEJUIEKTA KOJIbHUKOB.

B cgpepe osnadenus ynusepcanbrvimu yueOHbIMU Pe2yIAMUBHBIMU OCUCMBUAMIU.
Camoopranuzanus:

\y/ 0 BBIABIATH HpO6JI€MI)I Al pCHICHUA B JKU3HCHHBIX U y‘le6HI>IX CUTyaluAx,
HCIIOJIB3Ys OMOJIOTHYECKHE 3HaHUA,

YO opueHTHpPOBaTbCS B  pA3IMYHBIX  MOJAXOJAX  TNPHUHATUS  PEHICHUMA
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPyNIE, IPUHATHE PELLICHUA TPyIIOi);

¥ 0 caMOCTOSTEIPHO COCTaBJSATh AITOPUTM pEIICHHS 3aaadd (WM €ro 4acTh),
BBIOMpATh CrMoco0 perieHus: ydeOHOM OHOJOTHYECKOW 3aladyu ¢ y4€ToM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apTyMEHTHUPOBAThH MPEAJIaraeMbie BAPUAHTHI PEIICHHMI;

Y0 cocTaBisATh IUTaH JEHCTBUH (TIaH peaau3alldd HaMEUYCHHOI'O aJlfOPUTMa
pelieHus), KOPPEeKTUPOBATh MPEJIOKEHHBIM aJIrOpUTM C YYETOM TOTyUCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OHOJIOTUYECKOM
00BEKTE;

¥ 0 nenath BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediaekcus):

¥ 0 BAameTh CIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHBAIIMU U PE(IICKCUH; 1aBaTh

¥ [] aneKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3BMEHEeHMUS;

Y/[] YYUTBIBATh KOHTEKCT U MIPEIBUACTH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH
perieHn y4eOHOW OMOIOTHIECKON 3a/1a4H,
aJanTHUPOBAThH PEIICHUE K MEHSIOIUMCS 00CTOATENHCTBAM;

¥ 0 oOBSACHITh MPUYHUHBI JOCTIOKEHHSI (HEOCTHIKECHUS) PE3YIIbTATOB JIESTEILHOCTH,
JaBaTh OLEHKY HPUOOPETEHHOMY OIIBITY, YMETh HaXOAWThb IIO3UTUBHOE B
IIPOU3OLIECALIECH CUTyalUH;
¥ 0 BHOCUTH KOPPEKTUBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHUBLINXCS CUTYallUld, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEMH; y0
OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIENIH U YCIOBUSIM. DMOUNOHAIbHBIA HHTEIICKT:

.%’/ 0 pa3J’II/I‘IaTB, HA3bIBATh U yr[paBJ'IfITB CO6CTB€HHBIMI/I OMOLUSIMHA U OMOIUAMHAU
JIPYTHX;
By D BBISABJIATH U aHaHI/I3I/IpOBaTB HpI/I‘-II/IHBI 3MOHHI>1;

<8

%;/D CTaBUTH ce0s1 HA MECTO APYyroro 4€JIoOB€Ka, HIOHNMAaTb MOTHBBI 1 HAMCPCHUA

APyTOTO;
¥[] PETYIMpPOBaTh CIIOCOO BHIPAKEHHS IMOLIMH.

 IpunsTre ceOst U IpyTuX;

<<

[] OCO3HAHHO OTHOCUTECS K IPYTOMY YEIOBEKY, €T0 MHEHUIO;
¥ TPU3HABATE CBOE MpaBo Ha OUIMOKY U TaKOE K€ MPaBo JAPYroro;
OTKPBITOCTh Ce0€ U APYTHM;

¥

y[] OCO3HABATH HEBOSMOXHOCTE KOHTPOIMPOBATE BCE BOKPYT;
YU oBmaners cucTeMoil yHHBEPCABHBIX YUEOHBIX PETy IATHBHBIX JACHUCTBUH,
KoTopas o0ecreunBaeT GOPMUPOBAHNE CMBICIOBBIX YCTAHOBOK JUYHOCTH

(BHYTpEHHSISI TO3ULIMS TIMYHOCTH ), U )KU3HEHHBIX HABBIKOB (YTIPaBJICHUS JIMYHOCTH
co00H, CaMOUCIUIUINHBI, YCTOMYMBOTO TOBEACHMS).

IIpeaMeTHBIE pe3yabTaThl OCBOCHUS NporpaMmel B
MMO3HABATENILHOHN (MHTEIJICKTyaIbHOU) cdepe:

¥ 0 npruoOpeTeHne ONbITa UCTIOIb30BAHUS METOJI0B OMOJIOTMUECKON HAYKU C LEIbIO
U3y4YeHUsI OUOJOTUUECKUX OOBEKTOB, SBJICHUN M MPOIECCOB: HAOJIOJACHUE, ONKMCAHUE,
IIPOBEJICHUE HECIIOXKHBIX OHMOJIOTHYECKUX OMBITOB M DKCIIEPUMEHTOB, B TOM YHCIIC C
WCIIOJIb30BAaHUEM  AQHAJIIOTOBBIX W NU(PPOBBIX  OHOJOTHYECKUX  MPUOOPOB U
WHCTPYMEHTOB;



¥ 0 dopMupoBaHuEe YMEHHS WHTETPHUPOBATH OMOJIOTUYCCKUE 3HAHUS CO 3HAHUSIMU
U3 JIpyrux y4eOHbIX TmpeaMeTroB  (Du3uku, XWMUH, Teorpaduu, HCTOPHH,
00I1IeCTBO3HAHUS U T. [1.);

yo GopmupoBanve ymeHu# pemarb y4eOHble  3aqa4d  OMOJOTMYECKOIO
coJiepKaHusl, BBISBJISATh MPUUMHHO-CIIEICTBEHHBIC CBS3U, MPOBOAUTH KAUECTBEHHBIE U
KOJIMYECTBEHHBIEC PACUETHI, /Ie]aTh BHIBOIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3yJIbTATOB;

¥ 0 dopMupoBaHuEe YMEHHS TUIAHUPOBATh Y4€OHOE MCCIICAOBAHUE WU MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOM 1enu: (GOpMyIUpOBaTh MPoOdIEeMy, TUHTIOTE3Y U CTaBUTh
3aa4dl MCCJIEeOBaHUsS, BBIOMPATh aJCKBATHO IIOCTABJICHHOW M€ METOMAbI, JeNaTh
BBIBO/IbI IO pE3YJIbTaTaM MCCIIEIOBAHUS WM MPOEKTHOM 1E€ITENbHOCTH;

¥ 0 dbopmupoBaHue  HWHTEpeca K  YIIyOJleHHWI0  OMOJOTMYEeCKMX  3HAHUH
(npennpoduibHas MOArOTOBKA U Mpo(decCHOHaIbHasl OPUEHTALMS) U BBIOOPY OMOJIOTHH
KaK Npo(UIBHOTO MpeIMeTa Ha CTYIIEHU CPEIHErO MOJIHOTO 00pa3oBaHMs s Oy y1ei
npoheCCUOHAIBHOW  IESITEILHOCTH, B 00JacTh OWOJOTHM, MEIUIIUHBI, SKOJIOTHH,
MICUXOJIOTUH, BETEPUHAPHH, CEJTCKOTO X035 MCTBA;

Y0 BmameHue HaBbIKaMu pPabOTBl ¢ WHGOpMAaNUEHd eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTaBICHHONW B pa3Hoil ¢opme (B BUAEC TEKCTa, TAOJWYHBIX JTaHHBIX,
cXeM, TpaduKOB, aUarpamm, MOJENeH, HU300paKEeHUI), KPUTHYECKOTO aHaln3a
uH(GOPMAITUH U OIIEHKH €€ JJOCTOBEPHOCTH;

¥ 0 yMeHHe UHTETPUPOBATH OMOJIOTHYCCKUE 3HAHHUS CO 3HAHUSAMH JIPYTHX YUCOHBIX
MPEIMETOB; UHTEPEC K YIIyOJICHUI0 OMOJOrMYeCKUX 3HAHUM U BBIOOPY OMOJIOTHM Kak
npodUILHOTO MpeaMeTa Ha YpOBHE CpeaHero ooOiiero oOpa3zoBaHus i Oyayiiei
npodeCCUOHANILHONW ACATEIBHOCTH B 00JacTH OWOJIOTMH, MEIMIIMHBI, HSKOJOTHH,
BETEPUHAPHUH, CEJIIBCKOTO XO3SHCTBA, TMHINEBOW MPOMBINIJICHHOCTH, TICUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEICTABICHUS O MATEPUATUCTHUYECKON CYITHOCTH
T€HOMOB KHUBBIX OPTaHU3MOB U PETYIISIUIO UX PAOOTHI;

¥ 0 3HaHWE OCHOBHBIX (haKTOPOB OKPYKAIOIICH Cpe/bl, BIMSAIOMINX Ha Pa3BUTHE U
CYIIIECTBOBAHHE KUBBIX OPTAaHU3MOB, aJlaNTallii K (haKTOpaM OKPYIKAIOIIEH CPE/Ibl;

-\y/D 3HaHHNC OCHOBHBIX IIOAXOO0B 6I/IOT6XHOHOFI/II/I, HCIIOJIB30BaHUs €€ I[OCTI/DI(GHI/Iﬁ B
COBpeMeHHOﬁ ZKN3HH YCJIIOBCKA, 0COOEHHOCTH HCIIOJIb30BAHHUS JKHUBBIX OpraHu3mMoOB OJIdA
IMPONU3BOACTBCHHLIX HYXXI YCJIIOBCKA,

Y0 3HAaHWE OCHOBHBIX IIOJXOJOB CEJICKIIMA W OWOTEXHOJOTHU KYJIBTYpPHBIX
pacTeHul, XapakTepru30BaTh TeHETUYECKH MOAUPUIIMPOBAHHBIEC PACTEHUS, OTIEPUPOBATh
HNOHATUAMHU, TUOpPUIM3ALMS, OTHAJEHHAas TUOpUAM3aALMs, MCKYCCTBEHHBIM OTOOD,
reTepo3uc, TpaHcPopMallysi, MyTareHe3, TeHeTHYECKOe PeJaKTHPOBAHUE;



¥ 0 mOHMMaHUEe  MOJICKYJISIPHBIX ~ MEXaHW3MOB pealn3allii  HACJIEJICTBEHHOM
uHpOpMallMd W  yMEHHE CBOOOJHO  OMEPUPOBaTh OCHOBHBIMH  MOHSITHSIMH
MOJIEKYJIIpDHOM OHOJIOTMM M €€ COBPEMEHHBIX HAIlpaBI€HUH — TE€HOMHUKH,
METAareHOMMKH, TPOTEOMUKH;

¥/ 00 3HaHWEe OCHOBHBIX 3a00JICBAHUH YCIIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOaX
WX TUATHOCTUKH U JICUCHMUS;

¥ 0 dhopMupoBaHHE YMEHUS HCIIOIH30BaTh MOHITHIHBIN anmapar i CHMBOJINYCCKHUH
A3bIK TEHETHKH, TIPaMOTHOE NPUMEHEHHE HAyYHBIX TEPMUHOB, MOHSATUN, TEOPHUIA,
3aKOHOB [ OOBSICHEHUS HaOMIOJAaeMbIX OHOJOTUYECKUX OOBEKTOB, SBJICHUNU U
IIPOLIECCOB, O3BOJISIFOIIUX 3JI0KUTH GYHIAMEHT HAYYHOTO MHUPOBO33PEHHUS.

B 11ieHHOCTHO-OpHeHTallMOHHOM cdepe:

%// O 3HaHwe, 4TO IMPUMCHCHHUC COBPCMCHHBIX TEXHOJOTUH MOJICKYJBIpHOIZ OMoJ0TUHn
IMO3BOJIACT YCIICHIHO pCIIaTb TaKHC 3JIO6OI[H€BHI>IC HpO6JIeMI>I, KaK OXpaHa
OKPY)KaIOIHCﬁ Cpcabl, COXpaHCHHUC 310POBbs YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHC
OKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak ;KUBOTHbBIE M PACTEHUS] MPUCTOCAOIMBAIOTCS
(3BOJIIOIHOHHASIIKOJIOTHS) 5-6 Kiaaccwl (34 yaca)

Tembl OcHOBHOE coep:KaHue JlesireanHoct
b
MIKO0JbHUKO
B
1. MBI uccienyem CBOICTBA U CTPOEHUE KUBBIX
'KUBBIE 00bEKTHI OpraHUu3MOB (CTpOGHI/Ie KJ'ICTKI/I).
(6 u) Bun, ocob6p — opranusm kak
eqnHas cucreMa. Axantanuu
(npucnoco6nenus). [lonsitue
roMeocTas3a )KUBOTo opranu3Ma. | lcciemoBaTelbCKHe
Crnioco0slI ero moaiepKaHus. paboTel «Bce
Orpannuenns Mopdonorudeckux | (CHHHIBLOCIKH, Oepesbl
1 (PU3UOIOTUUYCCKUX aJarTallHi7. u T.1.)
[Touemy opranu3Msl HE OIMHAKOBEIE?
CTaHOBATCSA OECKOHEUHO PotoksecT».
OOJBIIMMH, MAJICHbKUMU, [IpakTuyeckas padora
BCESLTHBIM. «CocrapisieM
KHHUT

Yy PEKOpPJIOB PACTECHUM U
YKUBOTHBIX HAIIIETO Kpas».




2. Bausinue
OKpY:Kawmen
cpeabIHA KUBbIE
opranu3mbl (12 4)

DaKTOpPBI OKPYKAOILIEN CPEAb
(abuotnueckue, OMOTHYECKHE,
anTpornorennsie). [Ipumepsr
abuoTHueckux (akTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA KU3HEACSATEIbHOCTD
YKUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 32aKOHOMEPHOCTHU
MPUCTIOCOOJICHUS )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHUYECKUM
dbakTopam: Temmneparypa,
BJIQYKHOCTb U CBET.

[IpakTUueckoe 3aHsATHE
«IBet u Termo» (Kyouku
JbJa B3BECUTh, MOJOKUTh
B yamku [letpu Ha
Pa3HOIBETHYIO OyMary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO ObICTpee
pacrasii).

[IpakTuyeckoe 3aHsTHE
«YTo pacTBOpsieTcs B
BOZE»  (PKCHEPUMEHT
«Kunakuii 1om»).
[IpakTueckoe 3aHsTHE
«dnuddysus Bemectsn
BBOJIE (pacTBOPHI)»,
«/IBMKEeHHE paCTBOPOB MO
IIBETKY».

[IpakTyeckoe 3aHsTHE
«JIenq mimaBaeT B Boae
(alicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTHueckoe 3aHaTue

«Jlen mpu 3amep3aHuu




pacuImpsieTcs»
(pa3pylleHre KaMHs
(mouBooOpazoBaHUE),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3aHsATHE
«ly6ay (kyOuKHU b2
3aBEPHYTH B Pa3HbIN
MaTepHuall, B3BECUTb).
[IpakTueckoe 3aHsATHE
«IIurmMeHTb» (MOXKHO
pa3enuTh HAa BaTMaHe
KpacuTeIH U3
dbaomacTepoB.
[IpakTuueckoe 3ansTHe
«Kak ®UBOTHBIC TJIaBAIOT
BBOJIe» (DKCIIEPUMEHT C
MTATICTKOM ).
HUccnenoBarensckue
paboTtsl «BiusiHue cBeta
(Teria, BIaXKHOCTH,
cocTaBa IMOYBbI) Ha
pacTeHusi B €CTECTBEHHBIX
WJTH HCKYCCTBEHHBIX
YCIIOBUSX» (Ha JOCTYITHOM

MaTtepuane).

3.
B3aumoneiicTBus
“KHBBIX
opranusmos(4 4)

buotnueckue dakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUTOBBIX
B3aUMOOTHOIIIECHUN.

Kosposmonus (XunHuk-
AKEPTBA;apa3UT-XO31H )
DBOJIONUSA CTpATErui
JTOOBIBAHUS ITUIIIH.

CounanpHOCTh. BuabiBCeneHIIbI.
[Iepeuens pacTeHUMBpEAUTENIEH.

Hccnenosarensckas
pabota «Habmronenus 3a
B3aUMOOTHOIICHUSIMU
KUBOTHBIX npu
OOBIBAHUH ITHIIH
(KOPMYIIKH JUIsl IITUIL, JJIsI
TOPOJICKUX UJIA CEITbCKUX
KUBOTHBIX ). BeOkamephi».
Uccnenosarenbckas
pabora
«PacnipocTpaneHue BUIOB-

CHHAHTPONOB B HAIIEH
MECTHOCTH




4. Ye10BEK B KU3HU

pacTeHuH U
KHUBOTHBIX? (6 1)

5. DkoJiornyeckue
Humu (6 )

AHTpONOreHHbIe PaKTOPHI.
[IpaBaa u, 94TO MEPBOOBITHBIE
JIFOTY YKVUTA B TAPMOHHH C
npupoaoii. OJoManIHuBaHUE U
IpUPYUYCHHE KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBEIMUPAIOITNE BUIBI, KaK 3TO
nenarb. KynbTypHbIE pacTeHUS U
ux aukue npenku. [louemy
BaKHO WX COXPAHSTh.
Pa3noo6pa3zue KynbTypHBIX
pacTeHUM U UX 3HAYCHUE B
KU3HU yesnoBeka. KpacHas kHura
Bameit Tepputopun. Oco6o
OXpaHseMbIE TEPPUTOPHH,

SateBeAtHHHPoceHH-HMHpa——
buocdepa — ogna u3
BaKHEHITNX 000104YeK 3eMIIH.
Uro Takoe
«QKOJIOTUYECKUCHUIIIN» U
KaK OHU
dbopmupyrorca? dopmupoBanue
3HaHUHU 110 OMOpa3HOOOPaA3HIO
KUZHEHHBIX (POpPM,
MOBEJICHUYECKUX
PUCTIOCOOJICHH,
MOU(DUKAIIMOHHAS
MU3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacTutenbHbie
COO0IIIeCTBA M KX THIIHI.
Pa3Butne u cmeHsl
PaCTUTEIIBHBIX COOOIIIECTB.

[IpakTuueckas paborta
«PazHooOpazue
KYJIbTYPHBIX PACTCHHM
BBAIIIEM PETHOHEY.
Hccnenosarenbekas
pabora «BnusHue
aHTPOTOTEHHBIX (DAKTOPOB
Ha pa3BUTHE PACTCHUU B
ropoJie/HaceIeHHOM
MTYHKTE».
DKCKypcust/pakTHIecKas
pabota «OOIIT B Bamem
pPETHOHE — YHHMKAJIbHBIC

O0OBEKTHI IPUPOJIBD».

Uccnenoparenbckue
paboThI « IKOJIOTMYECKUE
HULIU BOKPYT T€Os —
onucaHue paxkTopos
OKPYXaroIIEH CpeIb».
Hccnenosarenbckue
paboThI
«DEeHOJIOTNYECKUE

HaOIIOIEHUY .

Mojayab «OcHOBBI PACTEHHEBOICTBAY /-8 KJacchl (68 yacos)

TeMbl

OcHoOBHOE coep:KaHue

JlesiTeIbHOCT
b

INKOJIbHUKO
B




Tema 1. BBeaenue
BPAaCTEeHNEBOJACTBO
(29)

Uro-Takoe

OCHOBHBIE

BBIPAI[UBAHUS

Hcrtopus pa3BUTUA
arpOXUMHUYECKUX 3HAHUU
(pa6otsr M.B. JlomoHoCOBa, 1O.
JIu6uxa, byccenro, B.B.
[okyuaeBa, K.A. Tumupssena,
IT.A. Kocteiuena, [[.H.

PaCTEHHEBOACTBO:
bakTopsl
pacTEHU.

[IpakTryeckas padorta
«bouka JInbuxay.

[IpstHULIIHWKOBA U JIp.).

Tema 2.
ArpoTeXHUYECKHU
IKcnepuMeHT (6

4)

[IpaBuia mocTaHOBKHU
arpO3KCIIEPUMEHTOB.
ITocTaHOBKA 3KCIIEPUMEHTOB C
pacTeHusiMU. B16op Tembl,
COCTaBJICHUE TUIIOTE3bI, LIEIU U
3a/1a4 SKCIEPUMEHTA I10
BBIPAI[UBAHUIO PACTECHUH B
KOHTPOJIUPYEMOU Cpele.
KonTposu, noBTOpHOCTH,
IIPOBEJEHNE DKCIIEPUMEHTA.
[InaHnpoBaHMUE DKCIIEPUMEHTA.
OueHka pe3yabTaToB
skcriepuMenTa. OCBOCHUE
TEXHOJIOTUU
KPYTJI0TOJIMYHOTO
BBIpAI[MBAHUS CaJIaTOB U

MHKPO3EJICHU B
KOHTPOJIUPYEMBIX

HNCKYCCTBCHHBIX YCIIOBUSAX.

HccnenoBaTrenbckast
pabota «DakTopsl,
BIIMSIONINE HA
IpopacTaHue ceMsH (PocT
MIPOPOCTKOB)».
[TpakTuyeckas pabota
«CO0p yCTaHOBKH JIJIs
BBIpAIIMBAHUS PACTEHUM B
KOHTPOJUPYEMBIX

YCIIOBUSIX».




Tema 3. Ponb
XUMUYECKUX

3/1eMeHTOB B
MUTAaHUU paCTEHMﬁ

(204)

Bopa. PacteBop. BbiTAXKKa.
AHWOHbI, KATUOHBI,

3N1eKTPonpPoBOAHOCTb M pH
pacTBopa. Ponb XMmMMUeCcKmx
3/1eMEHTOB B MUTAaHUM PACTEHUN.
MonyyeHne NUTaATENbHbIX
BELLLeCTB PaCTEHUAMM.
YpobpeHus: opraHmyeckume,
MUHepPanbHble,
MUKpobuonoruyeckme. Tunol
NUTaHMA pacTeHnit. Bo3aylwHoe
N MUHepanbHoe (KopHeBoe)
NUTaHMe pacteHnit. TpaHcnopT
NUTaATENIbHbIX BELWECTB PacTeHUN:
BOCXOAALMN U HUCXOAALLMM TOK.
BakHeHLune KannmHoble,
dochopHble N a30THbIE
yA06peHns, UX CBONCTBA.
MpocTbie 1 CNOXKHble
yaobpeHus.

PocT 1 pa3BuTME pacTeHUN:
3Tanbl OHTOreHes3a, GaKTopbl,
B/IMAIOLLNE HA POCT PACTEHUN:
CBET, r'yCTOTa NOCaAoK, NUTaHue,

cybcrpar.
OCOOEHHOCTH MUTAHUSA

MpakTnyeckasa paboTa
«CxeMbl NUTaTeNbHbIX
pacTBopoB. PacyeTt 103
yaobpeHnn ans
NUTaTeNIbHbIX PAaCTBOPOBY.
MpakTnyeckas paboTa
«[lpaBuna cmewmBaHuA
yA06peHUN»
MpakTnyeckas pabota
«MnTaHue pacTeHni:
TEXHONOMUA
NPUroTOBNEHUA
NUTaTeNbHbIX PaCTBOPOB
ONA PA3HbIX KYAbTYP».
MpaKkTnyeckana paboTa
«MOHUTOPUHT
MUWUHEPaNbHOro NUTAHUA
PaCTEHUN Y.
MpakTnyeckas pabota

«PactntenbHas
ONATHOCTUKA».
NccnepoBaTtenbckas paboTa
«OueHKa cocToAHunA

KOMHATHbIX paCTeHMI\;i,

pacTeHMN Ha




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUM.
@opMmBI a30Ta U UX
IpeBpallieHre B TIOYBE.
Hcrounuku dochopa
JUISipacTeHuUsl. 3HaUYCHHE
dbocdopcoaepkanmx
COCIMHECHUH B KJIETKE. POJIb
MaKpO3PTUYECKUX COECTUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Bnusinue kanust Ha pusnueckue
CBOKCTBA IPOTOILUIA3MBbI, HA
(dbepMEHTHI YTIIEBOIOPOTHOTO
oOMeHa, CUHTE3 OSIKOB H JIp.
Ponp xanus B mopmepx aHuu
HOHHOTO OajaHca B TKaHSX,
BIIPOIIECCAX CAMOPETYJISIINH.
Perynsaropnas u
CTPYKTypooOpa3zoBaTeIbHas
pOJIb KanblKs. Y4YacThe B
00pa30BaHUU KJIETOUHOU
CTEHKH, MOJJIEpKAHUU
CTPYKTYpBI MEMOpPAH U
peryJsius uX MPOHUIIAEMOCTH.
3HayeHuEe MarHus B
MeTa00Iu3Me pacTeHUM.
Marnuii B coctase
xJopoduiia, CX0ICTBO
xJjopoduira ¥ TeMOTJIo0nHa
KAaK CBUJIETEIbCTBO €MHCTBA
oprannueckoro mupa. Cepa u
€ro OCHOBHbBIE€ COEJIMHEHHUS, NX
pOJIb B CTPYKTYPHOU
OpraHu3aIuH

KJIETKH, y4acTHE
BOKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPOITIEMEHTHI.
[Ipencrasiienus o ponu
MHKPO3JIEMEHTOB B
MeTab0JM3Me paCTEHUH.
OcoOenHoctu

MNOCTYIUJICHUS

yCTaHOBKa
PUYUH

MaTOJIOTHISCKUX
COCTOSHMI (TIpH
HaJIUIUH ).
HccnenoBarenbckas
pabota «O1ieHKa BIUSHUS
Pa3JIMYHbBIX JIEMEHTOB Ha
COCTOSTHHE PaCTEHUM
(cocTaBieHHe pa3IMYHbIX
MOJAKOPMOK)».




MUKPOIJICMCHTOB B paCTCHHUA.
CI/IHepI‘I/ISM N aHTaroHu3M




AJIEMEHTOB IIUTaHUS PACTECHUM.
PacturenpHas 1uarHocTuKa u
METO]Ibl UACHTU(PUKAIIIH
HEJ0CTaTKa/N30bITKA DIIEMEHTOB
IIATAHUS.

Tema 4.
Peryasitopsl
pocTrapacTeHHu.

3amurapacreHui
(4 9)

[lonsATHE O peryasTopax pocra
pacteHuii. CTUMYJIATOPHI pOCTa
—(UTOrOpPMOHBI (AyKCHHBI,
ruO0epeITMHbI, TATOKUHUHBI).
HNHrubuTOopsl pocTa pacTEHUN:
1 .mpupoaHbIe (abcrM30Bas
KHCIIOTa ¥ HEKOTOPBIC
(heHOIbHBIC BEIlIECTBA
(uxymapoBasi, KOpuyHas,
CaJIMIIMIIOBAs KUCIOTHI).

2. CHHTETUYECKHUE
(MopdakTHHBI, peTapIaHTHI,
nedoaraHThl, 1ECUKAHTHI,
repOoutuapl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI pACTEHHUIA.
CoBpeMeHHBIE CTIOCOObI
MOHMTOPHHTA. 3aI1Ta
PACTEHHI OT BPEAUTENEH:

OCHOBBI OMOMCTOIA.

[IpakTnueckas padbota
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHHS
pactennii. COBpEMEHHBIE
CIIOCOOBI MOHUTOPUHTAY.
Hccnenosarenbekas
paboTta «BnusHue
reTepoayKkcuHa Ha
MpopacTaHue (poct Ha
Pa3HbIX CTAUAX, B
Pa3HBIXYCIOBUSIX)
pa3INYHBIX
pacTEHUI.
[IpakTtuueckass  paboTta
«MHcekTapuu: mpasuia u
YCIIOBHUS pa3BeIeHHUs
MIOJIE3HBIX HACEKOMBIX).




Tema 5. Boanas,
necyaHasi u

NMO4YBeHHAS
KYJbTYPbI, HX
NpUMEHEeHNe B
BbIPpAIIIUBAHUM
pacTeHuil.
DuU3n0JI0rus
pacrennii (8 1)

Bonnas, necuanast v moYBeHHAS
KYJbTYpbI, UX TPUMEHCHHE B
BBIpAIIUBAaHUH PACTCHUI.
[IpoBeneHue BoIbl B KOPHE U
cTeb1e pacTeHUil.

Boaneiit pexum pacteHuid:
CTPOCHHE YCTHHIL: (DAKTOPHI,
BIIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHHE MEXaHU3Ma
PETYISAINY UCTIAPCHHS BIaru
pacTeHHEM.

@OTOCUHTE3 — YHUKAIBHBIN
MPOLIECC pacTeHUM. TeMHOBas 1
cBeroBad (pas3bl (POTOCUHTESA.
3HavyeHue (OTOCUHTE3a JIJIs
YKUBBIX OpTaHn3MOB. DaKTOpbI
pOCTa pacTEHU: BO3AYX U
aspanus. [logzemMHoOe npIxaHue
PACTECHHMI: COCTaB IMMOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTryeckas padorta
«KopneBoe naBneHue».

[IpakTrueckas padbora
«IIpurorosnenne
npenapara yCTbHI]
METOJIOM CIICIIKA.
HccnenoBarenbekue
paboThl «BriusiaMe
YCJIOBUM COJIEPKAHUs
PaCTEeHHI HAa KOJIMYECTBO
YCTBUI.

[IpakTruueckas padorta
«DyHKIHOHAIIbHAS
JUArHOCTUKA PACTEHUH 110
aKTUBHOCTHU
XJIOPOILJIACTOBY.
HccnenoBarenbckas
pabota «OmnpeneneHue

xjopodusna Au b,




pu OECIIOYBEHHOM (OTOCHHTETUYECKOI
BBLIPALIMBAHHN. AKTUBHOCTU PACTEHUN U
(bakTOpOB, BIMSIONIMX HA
HEe.

[IpakTuueckas pabora
«Aspanus, CO2 u O2.
JIpIXaHUE paCTCHUIN.
[IpakTryeckas pabora
«/lpIXaHnE paCTEHMM:
OLICHKA NHTEHCUBHOCTHU
JbIXaHUSI PACTEHUN U
IJI0JIOB.
WUccnenoBarenbckue
paboTsl «BrnusHue
croco0a BhIPAIMBAHUS
(cocTaBa mUTATENBHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U Pa3BUTHSA

PAa3JIUYHBIX PACTECHUI.




Tema 6. Kak yenosek
pa3BuTUA «Jlomectmka
M *XMUBOTHble, CoBpeme
AcneKTbl cenekuum 1o
(20 u)

Tan ucnonb3oBath Jluckyccus KyabTypHble pacTeHus?
CBsi3p Uud, BCE JM pacTeHHMs. [UBWIM3AIMKU YEJIOBEKA U

KUBYT PSIJIOM C €CTUKAIUA. YEJIOH
HacnenctBeHHOCTH U
N3MEHUYHMBOCTH — OCHOBHBIE MOXKK
JKUBBIX OpPTraHU3MOB. Tap
N3menunBoCcTh. BUIBI )KUBOTHBIM
W3MEHYUBOCTb.
['en —MmarepualibHBIA  HOCHUTEI]
HaCJICJICTBEHHOCTH U3M
(mucThs,u3mMeHunBOCTU. Hy]l
OJIHOT'O KUCJIOTHI.JIoKkanu3anus ae
1y
«I

)51

FEHETUYECKOr0 MaTepuasa B
KJIETKE. [[eJleHne KIeToK.
o

Perumikanus JIHK. OcHoBHas  c6
JI0TMa MOJIEKYJIIpHON OMOJIOTHH. 1
Tpanckpunuus. Tpancisinusa. 1
Myranuu.

OddexT OyThUIOUHOTO
NPEABIIYLIEN P
Yto Takoe  M3MEHEHHE MHCTPVYKI]

(JTFO0 011 ¢
rCHETHIECKOE

COXpaHSITh  MPUBEACT K U3MEHEH]
BHEIIIHETO BUJ1a pacTeHuil? OCHOB

paCcTCHHUA HbIE OIIOMaHIHI/IBaHIh}I paCTCHI/IfI.

KOTOpbIE

€KOM UM

OJIOMAIIIHUBAIOTCS?

[0 JIM CUUTATh CBOMCTBA

AKaHA 0JIOMalTHEHHBIM

.

[IpakTruueckas pabora
«MoaudukaronHas

[CHYNBOCTh

KJICMHOBBIE UTOJIKH C

peBa)».

paKTUUYEeCKasi paboTa

€H — UHCTPYKIIUS

D

OpKe KJIeTKH (Ha Oucepe
17T1 KOHCTPYKTOPE)».
paKTHUYECKast paboTa
«MyTtanus Ha OyTepOpoe
DOBEKT U3 TOPJIBIIIKA U
aboThlI, TJIe pa3HOOOpa3ue.
1Y TeHOaHK? 3aueM
TF0 TCHETUUYECKHUE PECypPChI
HBIE CITIOCOOBI

00BEKTa)».



COXpPaHEHUs TeHETUYECKUX
pecypcoB pacteHui (X Situ u
insitu).

3HaueHune pabot H.U.
Basuiosa. 3aKoH
TOMOJIOTUYECKUX PS/IOB.
LleHTpHI IIPOUCXOXKACHUS

KyJbTypHBIX pactennii H.W.
Basunnosa u [1.M.
KykoBckoro.OcHOBHbIE
METO/IbI CEJIEKIUU.

['ubpunuzanus. Popmel 0TOOpA.
OCHOBHBIE HAIIPABJICHUS
CEJICKIMU: yIy4dllIEHNE

YPOKANHOCTH, YCTOMYUBOCTHU
K OMOTHYECKUM u
abMOTHYECKUM(PAKTOpaAM.

Ectp 1 JKU3Hb B
npobupke? buoTexHomorus
KYJbTYPHBIXPACTCHUH.

Kak YEJIOBEK MOXKET

MOUMUIIPOBATH PACTCHUS ?

['eneTnyeckoe peakTUPOBAHUE.
CoBpeMeHHBIE TTOAXO0IbI U
JIOCTHIKEHHUS T€HETHYECKOT' O

PEIaKTUPOBAHUS PACTCHUM.

[IpakTuueckas paborta mno
rpynnam «OTKyaa Ha
HaIIUX CTOJIax
(bPYKTHI/OBOIIIN/3TAKI.
[IpakTuueckas pabora
«BpIpammBaem rOpox.
Kak MIPOBECTHU
CKpEIIUBAHUE YTOPOXa.
Hccnenosarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpOOHPKE»
(MOKHO BOCHOJIB30BaThCs
pe3ynbTaTamu
IPEIbIIYIINUX
DKCIIEPUMEHTOB 10
COCTaBJICHUIO TUTATEIbHBIX
PacTBOPOB JIJIsl PACTEHUN ).
[IpakTnueckas padbota
«I'eHOMHBIE HOKHUIIBI
(MoaenupoBaHue pabOTHI
cucteMbl CRISP-Cas)».




Tema 7.
PacturenbHas
npoaykuus (8
)

Hanzemnbie u noazemMHuble
opransl pactenuil. [Tooer u
BUIOU3MEHEHHEBIN IT00ET
pactenunii. CriocoObl
Pa3MHOXEHUS PACTCHUM.

IlonsiTHEe 0 KauecTBE IMPOOYKTOB

nutanud. [IpoGaemel
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOAYKTOB MUTAHUS C
UMIIOPTHBIMHU.
JIOrUCTUKAIOCTaBKU U
CpEeACTBa COXPaHECHUS
MPOAYKTOB

MUATAHMUS.

Mukpo3eneHsb: MoJe3HOCTh U
TE€XHOJIOT UL

XUMHAYECKUN aHAIU3
npoaykiuu. OCHOBBI
CHEKTPOo(HOTOMETPHH.
[TorenuuomeTpusi.

Xpomarorpadus.

[IpakTuueckas padora
«IIpenensHo nOMyCTUMBIE
koHneHTparuu (1K) u
METOJIBI KOHTPOJISI
0€301macHOCTH
PACTUTEIHHBIX TIPOIYKTOB
MUTAHUS.
UccnenoBarenbckas
pabota «OreHKa KayecTBa
BBIPAIICHHOM
MHUKPO3ETIEHU» (yubo
CBOSI, TUOO M3 MarasuHa).
[IpakTruueckas padora
«MeToIbl OIIEHKHU
KauecTBa PaCTUTEIHLHOU
MPOIYKIINN: XpaHEHUE U
COXPaHHOCTH
MTUTATETHHBIX

BEIIICCTBY (o
JOCTYITHOMY
000py/I0BaHUIO).




paborta «OnpeneneHue
BuTaMuHa C MeTOI0M
00paTHOTO TUTPOBAHMUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHEeHUS .

Moavab «BuorexHosorusay 7-8 kiaacenl (68 yacon)

s1(4 4)

Tembl OcHOBHOE CcOepKAHUE JleATebHOCT
b
IKOJILHUKO
B
Tema 1. ITonstre OnoTexnosnorny. 3a4eM | IIpakTuyeckas paboTa
BHOTEXHOJIOTH YCIOBEKY OMOTEXHOJIOTHH, B YeM | ([IpumMepsl

UX TIPEUMYIIECTBO TIEpe/ IPUMEHEHNS
XUMHYECKAM CUHTE30M. OCHOBHBIC | G1oIorMuecKIX
OMO00OBEKTHI OMOTEXHOJIOTUU: 00BEKTOB B TBOCH
IIPOMBIIILJICHHBIC JKASHW.

MUKPOOPTAaHU3MBI, KJIETKUA ¥ TKAaHU
pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMoOKaTaIu3aTOoOpPHI.

ChIpbe 17151 OMOCHHTE3a U OLIEHKA
€ro OMOJOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHHKH YTIIEPO/Ia,
azora, ¢pochopa, MUKPOIJIEMEHTOB.
HccnenoBaHre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €70
NpeaBapUTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIe BKIIFOUAIOIIINX
OMOCTUMYIISITOPBI K JPYTHE
AJIIEMCHTHI YIIPABJICHUS
ONTUMU3AIIUH [TPOLIECCOB

Tema 2.

ounocunaTe3a. MeTo bl
ONTHMH3ALNHN MTUTATEIBHBIX CPE/I.




MuxkpoouoJsoru
s1(12 9)

[lonoxeHue npoKapruoToOB B
CHCTEME OPraHMYECKOTO MHpA.
CrpoeHue 6akTepuanbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopddonorus 6akrepuii. [IpocTtsie
Y CJIOKHBIE METO/Ibl OKpAIllMBAHUS
O0akTepuil. usnosorust OakTepHii:
NUTaHHUE, JbIXaHHEe, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C
JIOMEHOM Apxeun

(9KCTPEeMO(PHUIIBHOCTD,
O0COOEHHOCTH CTPOCHUS KIETKH).

IIpakTuka.
JlaGoparopnas padota
«DuxcupoBaHHbIC
npenaparbl OaKTepHil.
Onpenenenue Gopmbl
MPEITI0KEHHBIX
KYJBTYP
MHUKpPOOPTaHHU3MOB,
UCIIOJIB3YS MTPOCTOM
METO]T OKPACKI».

JlaGopaTtopHas paboTa







MOoJI0YHOKHUCI0€ U CHUPTOBOE
oposxenue. dotorpodHbIie U
XeMOoTpo(dHbIE OaKTEepPHH.
Kunernueckoe onucanue mporecca
pocTa MUKPOOPTaHU3MOB.
DKCNOHEHIMAIbHASI MOJENb POCTA.
KuneTtuka rudenu
MUKpPOOPIaHU3MOB.

[Tatorennsie 6aktepun. UymHas
MajgoyvKa U YepHasi CMepTh,
00TYJIU3M, CTOJIOHSK, TyOepKYyJIe3.
Hcropust 60pb0OBI €
OakTepraTbHBIMU UHPEKIUSIMH.
Boiina 0eckOHEYHOCTH:
AHTUOMOTUKU MPOTUB OAKTEPHIA.
MexaHu3MBbl JeUCTBUN
aHTUOMOTUKOB. MeXKIIETOUHAS
KOMMYyHUKa1us 0akrepuid. YyBCTBO
KBOpyMa.

[Ipumenenue 6axkTepuii
yesnoBeKoM. Kunernueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jaraTh
IJ1aCTUK. MUKPOOPraHU3MbI B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolraliuu

PaCTEHHI ¢ MUKPOOPTaHU3MaAMHU

KJIETOYHOW CTEHKH
METOJ/IOM OKpalIuBaHUs
no I'pamy» (pu
HAJIMYUU PEAKTUBOB).
JlaGoparopHas padota
«IIpurorosnenne
MPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlabopaTopHas paboTa
«IToceB cMbIBa € pyK
Havamku [letpmy.
JlabopaTtopHas paboTa
«Bplaenenne yncTon
KyJbTYphl OaKTEpUH.
Meton pa3BeneHui.
Metoa ucromaromero
HITPUXAY.
JlabopaTtopHas paboTa
«Mopdonoruueckas
XapaKTEPUCTHKA
BBIJECJICHHON YUCTOMN
KYJbTYPBI:
XapaKTEPUCTHKA
KoJIoHuH, hopma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKW.
Jlabopatopnas pabota
«CpaBHeHHE pocTa
MUKPOOPTaHU3MOB Ha
yarike 6e3 u C
n00aBIICHHUS
AHTUOWOTUKOBY.
UccnenoBarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o01aaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO».
Uccnenosarenbckas
pabora «Brinenenue




MOJIOYHOKHCJTBIX
OaxkTepuii,
UCCIICIOBAaHHE UX




Hccaenosarenbckas

ITOJIC3HBIX JJIA

pacTeHU.

pabota «Brinenenue

AKTUBHOCTH».

OaxTepuii

Tema 3. I[1necHeBsbIC I
OMOJIOTUYECKH AaKTHB]
XapaKTePUCTHUKA JIPOXK
Uctopus ['opsesar.
—(ITecHeBbIe TPUOBL,
TPaJAUIIMOHHOMN OMOTEX]
Bogopocian) (12 )

OBl poAyLieHThl JIabopaTtopHas pad
HeiX  BemiecTB «llogcuer KieTok ¢

PKEU IPOXOKEN B KaMmepe OMOTEeXHOJI

HoJsioruu. «OOHapykeHue
TexHonoruu BUHOIENUS U npoJ
CHUPTOBOrOXJIe00IeYeHus, Opo*

CHEIHATM3UPOBAHHBIE PAChl  CIIH|
Ipoxckeil. MeTaboau3M ApoAoKei.
Peakuus ciupToBOT0 OpOKEHHUS.

[TonydeHne BTOpUYHBIX

oTa JyKaApHOTH4YeCKHe
ppranu3zmbl B O0mias
DTUM CaXapOMUIIETOB.

rOpHOT PadoTa APOKIKH, |

YKTOB

[CHHS: DTHJIOBOTO

Ta ¥ YTJICKUCIIOTO
rasay.
JlaGopaTtopHas paboTa
«Habmonenue

MeTabO0JIUTOB B IPOKKaX. pokxKu Pa3sMHOKEHHUS KaK

IPOJAYLEHThl OMOTOIUIMB.  JAPOXOI
[Tonydyenue neneBbix 0enkoB B [Ipak
IPOAKAX.

Oco0EHHOCTH BETETAaTUBHOTO
5

MIOJIOBOTO Pa3MHOXKEHUS Y MOJIQ
3HAYEHUE U3YUYCHHUS OakTepuii»
MHUTO32a U [IUTOKHHE3A IS [Tpay

ONTUMU3AIMHU ITPOLECCOB «OcH
KyJTbTUBUPOBAHUS IPOKIKEBBIX
IIITAMMOB, TOHUMaHUS TPUYHUH
MIaTOTEHHOCTH JIPOIKEH ¥ TpUOOB,
MIOVICKa MUIIICHEH (YHTUITUIOB
pa3pabOTKM  HOBBIX JIEKAPCTBEHH
npenaparoB. IPOU3BOJICTBA KBACAy.
Bopopocnu — nepcnexktuBHbii [Ipak]
JUTS IPOU3BOJICTBA Oeka U «Cpa
buorexHomornueckue  aHanM3 pas
TBEPIBIX, JPOXOKEH B adpOOHBIX U
ra3000pa3HbIX aHa’pOOHBIX OTX(

CTouHBIE  YCIOBHSIX).

KEBBIX  KJIETOK».

TU4eckas pabora
«ITomyyenue TBOpoOTa 1
kedurpa Ha OCHOBE

YHOKHUCIIBIX IPOXIKEN,

'THYECKasi paboTta
[OBHBIE BHJIbI KBaca
U UX XapaKTEPUCTHKA
«lpoxxu un
MOJIOYHOKHCIIbIE
OakTepuu,
pIX TpPUMEHIEMbIE  Jis)
rn4yecKas pabota 00bEeKT
BHUTEJIBHBIN YIJIEBOOB.
BUTHSI METO/IbI OYMCTKHU
KHUJIKMX OTXOJIOB U
JIOB ITPOU3BOJICTB.




BOJIBI. CxeMsbl OYHCTKH. [IpakTuyeckass  paborta
buodunbtpel, a’sporenkn, «MeToasl OIECHKA METAHTEHKH,
OKCHUTECHKH. CBOMCTB

AKTUBHBIM W U BXOJAIIME B HEro XJIEOOMEKAPHBIX
MUKPOOPTAHU3MBI. Hcnonnr3oBaHue TPONOKEH.
BOJIOpOCTIeH B OUMCTKE CTOYHBIX OCOOEHHOCTH

BOJI. MIPUMEHCHUS

IIPECCOBAHHBIX,
CYILICHBIX U
WHCTAaHTHBIX
TPOFKIKEID.
Uccnenosarensckas
paborta «Bnusinue
(U3UKO-XUMUUYECKUX
(hakTOpOB HA KAYECTBO
OMOTEXHOJIOTUUECKOU
npoayKiuu (KBac,
kedup, CbIp, XJIed U
TIp.)».
Uccnenosarensckas

pabota «BnusiHue

(U3UKO-XUMHUECKUX

(dhakTOpOB Ha POCT

Bojopociu (Chlorella

vulgaris)».




Tema 4.
HacaeancrBennas
uHpopmauus (8
1)

HacnenctBeHHocTs 1
W3MEHYMBOCTH — OCHOBHBIE
CBOMCTBA KUBBIX OPraHU3MOB.
N3MeHUYnBOCTS.
Buabsmm3sMeHUYnBOCTE.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH U
M3MEHUYMBOCTU. HyKJIEeMHOBBIE
KUCIOTHI. JIokanu3anus
F€HETUYECKOro MaTepuasa B
KJIeTKE. [[eleHne KIIeTOoK.
Permnkanus JIHK. OcHoBHast
JIOTMaMOJICKYJISIPHOW OUOJIOTUH.
Tpanckpunus.

Tpaucisinua. Myranuu.

[IpakTuueckas padbora
«MoaudukanuonHas
U3MEHYHMBOCTB (JIUCTbS,
UTOJIKHU C OJTHOTO
JepeBa)y.
[IpakTuueckas padbora
«I'eH — uHCTpYKIUS
nocOOpKe KIETKH (Ha
oucepe uiu
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTanus Ha
oytepOpose (mobdoi
00BEKT U3
npeabIayen padoThl,
/1€ U3MEHEHUE
UHCTPYKIIUU IPUBEACT
K U3BMEHEHUIO
BHEIIHETO BUJIA

00BEKTa)».

Tema 5. [TonmoxeHne BUPYCOB B CUCTEME ITIpocmotp

Bupycouorus (6 4) | OPTaHHYECKOro MHUpa. CtpykTypa | JOKYMEHTAJIBHOIO
UXUMHUYECKUN COCTaB BUPYCOB. ¢unpMa 0 BUpycax.
Knaccuduxkanus Bupycos. [TpakTuyeckas padora.
Penponykuus BUpyCOB. «Meroa pa3BeIeHUN.
BupyceiBo30yaurenu [TpakTuyeckas padoTa.
UH(PEKINOHHBIX 00JIE3HEH. «TuTpoBauue
OHKOBUPYCBL. OaxTeprodarony.

bakrepuodaru: ctpoenue,




CBOICTBA, MPUMCHCHHE.
buonorudeckue MeTo 161 60pbOBI C
BHpYyCaMH.

Tema 6.
I'ennas

HHKEHepus U
OMOTEXHOJIOTNH

(8 1)

OCHOBBI T€HHOU HHXCHCPHU.

Bekrtopa. Crienupudeckue
dbepMeHTBI OaKkTepuil.

buotexHomornu NpoAyKIUu
OeJIKOB B OaKTepUaIbHBIX

KyJbpTypax. JlOCTHKEHNs TEHHON

UH)KEHEPUHU 1 OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema

aJanTUBHOTO UMMYHUTETA
0aktepuii u apxeil. 'MO. Metosl
nonyuyenust ' MO.

[IpakTryeckas padorta
«DHJIOHYKJICa3bI
pecTpukiuu (padota ¢
HYKJIEOTUAHBIMU
MOCJIEI0BATEIbHOCTIMU
Ha Oymare)».
[IpakTruueckas padorta
«['eHHBIE HOKHUIIBI
CRISPR/Cas
(MozenupoBaHuEe Ha
oymare)». Urpa-
TVCKYCCHUSA:
«Bpmrpaii rpaHT Ha
cozmanue ' MOy.




Tema 7. JlomecTukanys OCHOBHBIX Huckycens
BuorexHosorumn JIOMaIIHUX KUBOTHBIX; «JlomecTukanus, Bce a1
B COBPEMEHHBIE HKCIIEPUMEHTHI 1O pacTeHus U )KUBOTHBIE,
JKHBOTHOBOJCTB JIOMECTHUKAIINH )KUBOTHBIX KOTOPBIC KUBYT PALOM
e(8 q) (JII/ICI/IHa, HOpKa U Jp. —u C 4CJIOBCKOM UM )
OKCIEPHUMEHTBI HAYyYHOHU IIKOJIbI OTIOMallIHUBArOTCA !
akanemuka bensieBa). MoxHo 11
COBpPEMEHHBIE METO/IBI B CMTaThTapaKaHa
YKUBOTHOBOJICTBE: TPAaHCIJIAHTALUS OHOMaIHHeIf)HBIM
HMOPHUOHOB, XUMEPHBIE KHBOTHBIM 2.
YKUBOTHBIE, KIIOHUPOBAHHUE. [Ipaxtiyeckas pabota
OcHoBHbIE 00JIC3HH KUBOTHBIX U «MetonuKa
POJIb ITATOTEHHBIX KIOHHpOBaHMA
MUKpPOOPraHU3MOB U MTApa3uToB B (MozeMpOBaHIE Ha
. Oymare).
pa3BUTHU 3a00JI€BaHUHN TOMAIITHUX
[IpakTnueckas padbota
JKUBOTHBIX U OCHOBHBIX MEpPAX
«CocTraBieHue pauroHa
O0pBOBI C HUMU; POJIb MOJIE3HBIX
MATAHUS KUBOTHOTO,
MUKPOCUMOMOHTOB B OpraHU3Me
pacyer pacxoJI0B Ha
KUBOTHBIX. [Tos10kUTENBHOE 1
COZICPIKAHUEY.
moO6o4YHOe (OTPUIIATEIHHOE)
. HccnenoBarenbsckas
BO3/ICICTBUM aHTUOMOTUKOB Ha
pabota «O1eHKa
OpraHu3M B XO/JI€ JICUCHHUS .
Ka4eCTBa MOJIOYHOMU
YKUBOTHBIX; LIETU U 33]]a4U
IIPOYKLIAW.
BeTepuHapuu. buorexnonorus
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METOJIBI CENEKIIH. [IpakTuueckas padborta
buorexHonoruu ['ub6punuzanus. @opmsl 0TOOPA. «BbIpalmuBaeM ropox.
B OcCHOBHBIE HaIlPaBIICHUS Kaxk nposectn

PACTCHUEBOICTBE




(10 v)

CEJIEKIIUU: YJIyYIIEeHUE

CKpEILUBaHUE y

6buotunye

YPOXaMHOCTU, YCTOMYMBOCTHU K
KUM 1 abMOoTUYECKUM MpakTnye
OCHOBHbIe NOAX0Abl CENIEKLUM U
OMOTEXHONOIMN  KYNIbTYPHbIX P
pacteHui, Mmbpuamnsauma, CRISP-C
oTpaneHHan rmépuamsaums,
MCKYCCTBEHHbIN 0THOP, reTeposuc,
TpaHchopmauma, MmyTareHes, pa
reHeTUYecKoe peaakTMpoBaHue). (m
B Poccum 1 Bocnosb30BaTbCcA MU
pe3ynbTaTamu

BaXKHEMLLNX COPTOB KYNbTYPHbIX
pacTeHun.
Kak MOXeT

MOANONLNPOBATL PACTEHUA? NMNTATE

4yes10BEK

NHXXEHepua pacTeHnin: YTo pacTeop
reHeTM4YecKan UHXeHepua pacTeHui
pacTeHui. TpaHCreHHble pacTeHus.

MeTtoapl nonyyeHma. ObpasosaHue
Onyxosien y pacTeHu.
ArpobaktepuanbHan
peatcpomsanus. Uonpasreugsic
FEASOTIA HHIMBRERYAApHO-

reHeTu4eCkne mexaHmsmbl
IFCHCTUYCCKOI'0 pCAAKTHUPOBAHUA

pacTEHUM.
nun. leHeTnyeckoe

ropoxa.
KaA paboTta ¢pakTopam.
«eHOMHbIe HOXHMLBbI
(mogenuposaHue

OTbl
S).

UccneposaTtenbckasn

CcuUcrtembl

paboTta «BblpawmBaHue
TEeHWH B  nNpobupkey»
*HO UcTtopua cenekuymmn

pe, UCTopua pasBUTUA

npeaplaywmx
9KCNEPUMEHTOB Mo
COCTaB/EHUIO
NbHbIX [eHHaA
OB ANA TaKoe

).

“TpaHcdopmaLl

ECTb JIW )XKU3Hb B IIpoOupKe?

brOTEXHOIOTHS KYJIBTYPHBIX

pacTECHUM.




Moayab «MoJieKyJasipHbIe 0CHOBBI (pr3noJiorun u papmakoorun» 9 kiacc (68

4acoB)
Tembl OcHOBHOE cOepKAHUE JlesiTeJIbHOCTD
Tema 1. BBenenue. buoreHusie dj1eMEHTEL: HIKO/TLHUKOB
DuU3N0I0THYeCKA opranorensi: O, C, N, H. HccnenoBarenbckas
sixumust (20 1) AkTHBHBIE (DOPMBI KHCIIOPOAA, pabota
UXIIOJIyYeHUe, HEHTpann3amus. «KonnuectBeHHas
Makpo3J1eMEeHTBI: IPOIIEHT OIICHKA COJICP>KaHUS







COJICp’KaHMS B OPTaHU3ME,
BBITIOTHsIeMast QyHKITHS,
COJIep>KaHME B IPOJYKTAX MUTAHMUS.
Ca2+ - cBI3BIBAIONINC OCIIKH,
JETIOHUPOBAHUE KNI,
pEryJiius ypOBHS KAJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
CcTpoeHue XJopoduia, ero
AKTUBALIMS COJTHEUHON YHEPTUECH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTCs,
BBITIOTHsIeMas (PyHKITHS,
COJIEp>KaHUE B MPOAYKTAX MUTAHUS.
[TocnencTBus nepeao3uPOBKU
MUKpO3JeMeHTamu. Fe —
yCBaMBAaEMbI€ TUIIbI COCTUHEHUN
xesesa. I'eMornporenHsl,
reMOIIMaHuH, TUTOXpoMbl. Cu —
YCBOCHHUE U TPAHCTIOPT MEH.
benku, conepxamue Menb.
[TaTonmornyueckue CUHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
METa00JIU3MOM MEIH.

TokCHUYHBIC PJIEMEHTHI
[leprnoandecko CUCTEMBI IS
opranu3Ma. BiusiHue HemocTaTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTaHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBSI3aHHBIC C HAPYIICHUSIMHU
KUPOBOro OOMEHa.
Jucnunuaemun.

VrieBoabl. 3a00JIeBaHUs YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMHU
yTJIeBOIHOTO0 oOMeHa. CaxapHbIii
IHa0eT.

benku. Ctpoenue. 3aboneBaHus
YyeJIOBEKa, CBSI3aHHBIC C
HapyLIEHUsIMU OEJTKOBOTO OOMEHa.
OyHkiuu 6emKoB. DEPMEHTHI.
MexanusMm aerictsusa. Kiaccol
(hepMEHTAaTUBHBIX PEAKIIUM.
KodepmeHTsr.

BUTaMHMHOB B ITHILEBbIX
IPOIYKTaxX».
[IpakTueckoe 3ansTHE
«KauecTBeHHbIE
peaKkuuu Ha
OpraHUYECKUe
MOJIEKYJIBI.
[IpakTrueckoe 3aHsTHe
«JIeHaTyparus OEeIKOB»
[IpakTueckoe 3ansaTue
«M3yueHne akTHBHOCTH
aMuUJIa3b.
[IpakTyeckoe 3ansatue
«/Inanus (knerouka
Tpayoe)».




Buramunsl KUPOPACTBOPUMBIE,
BOoZOpacTBOpuMbIe. IIpeBpaienne




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(hepMEeHTOB. ABUTAaMUHO3HI.
OCHOBHBIE TUIIBI METAOOTUYECKUX
peakuuii. buosHepreTuyeckue
npo1eccel. [ mukonus.
[HuxnKpe6ca. [ensb

nepeHoca

ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucioT. Katabonusm
aMHUHOKUCHOT. [ TIOKOHEOTeHE3.
CuHTE3 yIiIeBo10B, OEIKOB,
XKUPOB. MeTaboIuTHYECKHE
3a0oneBanus. [Ipaktuyeckoe
3aHSTHE: «pElICHUE 3a1a4 Ha
sHepreTudeckuii ooMen» Kierka.
[Tonsitue meMOpanbl. DyHKITUU
MeMOpaH. Bujbl TpancnopTa B
KIIETKY.

MeMOpaHHbIE OpraHOUbI.
3aboseBanus CBA3aHHBIE C
HapyIlieHneM paboThl MEMOpPaHHBIX
opraHe’s, 00J€3HU HaKOTUICHUS.
THUIbI KOHTAKTOB MEXY KIETKAMH.
3HaYeHNE MEKKJIETOUYHON
KOMMYHUKAIIUU JJI51 3[I0POBbS
OopraHu3Ma.

Snpo. YpoBHHU yITaKOBKH
XpomaTrHa. XpOMOCOMHBIE
tepputropun. HememOpanubie

opratoALl—m




Tema 2.




Moaexkyasipaa
sionoJiorust (20

)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJISIPHON OMOJIOTHUH.
HyxiienHOBBIE KUCTIOTBI.
OCHOBHBIE PUHILIMIIBI CTPOEHUS.
Martpuunsblie cuHTE3bI. Pernukarnus
— OCHOBA KJIETOYHOTO JICTICHUS.
[IpuHLIMIBI pETTUKALUN.
Mytanuu.YUTto BbI3bIBACT
n3MeHenus B crpoenun JTHK.
[IpuHLMIBI penapannm.
Tpanckpunus.

I'eneTnueckuit KOxI.
Tpancnsauns.Opranu3anus
reHOMa BUPYCOB
[IpoTHBOBUPYCHBIE CPEICTBA,
MEXaHHU3MBbI UX JICHCTBUSI.

-Opratsatts-reHoMa-OHcre pHt——

[TpakTudeckas pabota
«Boigenenune JJHK
n30aHaHay.
[TpakTuyeckas pabota
«Mopenn
JHKopuramm»

[IpakTuueckas paborta
«Onpenenenue
KauecTBa MpenapaToB
JIHK ¢ momorsro
CreKTpohOTOMETPUL»
(Ipu HATMYIH A
o0opyI0BaHUs).
[IpakTuueckas padora
«PemmkaTuBHas




AHTHOaKTepUaIbHbIC

npenaparsl. Opranuzanus

reHoMa  3YKapHuoT
pEIaKTUPOBAHUE.

I'eromuoe

JIEMOHCTpPALIHS )».
[IpakTuueckas pabora
« TP (monennb
amrunuKams Ha
oymare)».
[Ipaktuueckass pabota
«Cuna npoMoTOpay.
[Ipaktruueckas pabota
«Pemienue 3a1a4 Ha
TEHETUYECKUN KOJ».
[Ipaktrnueckas pabota
«DonauHr OEIKOBY.
UccnenoBarensckas
pabora
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas padbora
«Pabora B
COBPEMEHHBIX

TEeHEeTHYECKUX 0a3ax
JTAHHBIX.

[IpoBenenue

In silico ananu3a
MOCJICIOBATEIbHOCTEHN
TCHOBY.




Tema 3.

DapMaKoJI0rusa
(28 u)

[TonsiTue 0 JIeKapCcTBax.
[IpuHIMOBl TOAXOJAa K MOHUCKY
HOBBIX JICKAPCTBEHHBIX CPECTB.
CKpUHUHT U €ro
metoabl. Iyt BBeneHus
JIC.
dapMaKOKHHETHKA JIEKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopOumst) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpaHcnOpT JIEKapCTBEHHBIX
BeleCTB. [ 'eHbl U OeIKU MepBoit
¢da3wl buotpanchopmanuu. [Iytu
BBIBE/ICHUS JIEKAPCTB U3
OopraHu3Ma. DKCKpEeLHs U
sanUMUHANMA. ['eHbl 1 OeIKu BTOpOM
(a3bl OnoTpaHchopMaLIIH.
®apmakoauHamuka. [ naBHoe n
no604YHOE, Pe30POTUBHOE U

A FHOC IO HEH S e H—————
pediiekTopHOE AeHCTBHE.

HccnenoBaTenbckas
paboTa «DKcIepuMeHTa
IO OTPEJICTICHUIO
TOKCUYHOCTH BEIIIECTB
Ha apTEMUTUIX Y.
[IpakTryeckas padorta
«Kapra

AKCIPECCUU
10(haMUHOBBIX U
CEPOTOHHHOBBIX
pELEenTOPOB B MO3TE
MBIIIEH.
HccnenoBarennckas
pabora
«IToBegeHUYECKHE TECThI
Ha prIOkax Danio rario.
CBeTtno-TeMHas
Kamepay.
HccnenoBarenbckas
pabora

—«HoBeacHucekue TecTot







Bu b1 B3auMo1eiCTBHS JIEKAPCTB.
CunHeprusMm 1 aHTaroHU3M Npu
COBMECTHOM JICMICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBINA CUTHAJIMHT.
THUIBI KJIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: MOHHBIE KaHAJIBI,
KATAIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
[UTOIJIA3MATUYECKHUE U SIJIEPHBIE.
MexaHu3MBbI JIMTaH/I-
pPELENTOPHOTO B3aUMOJCHUCTBUS.
CenekTuBHOCTH (M30MPATETHLHOCTD)
NEUCTBUS, CBSI3b «XUMUYECKas
CTpYKTypa — (papmakosioruueckas
AKTUBHOCTD BEIIECTBY
DapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTUYECKON XOJIMHEPTUIECKON
nepenayu. MoJieKyIsIpHbINd
MEXaHWU3M JICUCTBUS U
dbapmakosoruueckre CBoMcCTBa
MXx01rHOOJI0KaTOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrM4ECKast peryJIsaus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CHUMITATOJIUTUKH.

MonekynspHas papMakoaorus
AHTUAJJIEPTUYECKUX CPEJICTB.
['mcTaMUHOBBIE PEUENTOPHI: TUIIBI,
MOJICKYJISIpHAsl OpTraHUu3alls.
Crabunm3aTtopsl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIeHCTBHUSA, OCOOCHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JTUTTHUTHBIX

MEAUATOPOB.
Mexaausm JIEHCTBUSA "
MIPUMEHEHHE MpENaparos,

CTUMYJIUPYIOIINX MPOILIECChI

Ha prIOkax Danio rario.
OTKpbITOE TIOJIEY.
UccnenoBarensckas
pabota
«lToBeeHUECKUE TECTHI
Ha peIOkax Danio rario.
CraitHoe mOBEAECHUEY.
[IpakTuueckas pabora
«BnusaHue agpeHanuHa
Ha CepACYHbIC
COKpAIICHUS
(mporpaMMHO€
obecrieueHue)».
[IpakTuueckas padbora
«I'ucronornueckue
npenapaTbl IMMYHHON
CUCTEMBI».
[IpakTuueckas padbora
«I'mcronornueckue
IpernapaTbl HEPBHOU
CUCTEMBI».




MMMYHUTETA.
PapMaKoJIOru4ecKas







XapaKTepUCTHKA UHTEPIIEUKUHOB:
MOJyY€HUE, MEXAHU3M JICHUCTBUS,
npuMeHeHue. OCHOBBI
naToU3HOJIOTHN OCTPOHA30BOTO
OTBETA, MEUALMS BOCIIAJICHUS.
MounekyIsapHbIi MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JEeHUCTBUSA
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
IPOTUBOBOCHAIMTEIIBHBIX CPEACTB.
[ToHsiTHE O HAPKO3€E U HAPKO3HBIX
npenaparax. Kiietounsiii u
HEPBHBIA HAPKO3.
dapMaKoJIOru4ecKast
XapaKTEPUCTHKA OTJIEIbHBIX
IPYIITHAPKO3HBIX CPEJCTB.
ITocaenoBaTeabHOCTD NIECUCTBUS Ha
LEHTPAIBHYIO CUCTEMY.
Du3NoJIOrMYecKuii CoH; (as3bl CHA.
Bunapl Hapymenui cHa Ilonsitue o

MEJMKaMEHTO3HOM CHE u
CHOTBOPHBIX npemnaparax
(TUMTHOTHKAX ).
MousnekynsipHbie ACIIEKTHI
HOIIUIICTIITIH.

OnuaTtHbie
pELEeNnTOpHI, 170

THIIBI.

OHkedanuHbl U SHAOP(PUHBI
SHJIOTE€HHBIE JIMTaHbl ONTMATHBIX
pEeLenTopoB.
AHTHUIICUXOTHYECKOE
JICCTBUE,BJIMSIHUEC HA

(GyHKIIIO

SKCTPaAIUPAMUIHOU CUCTEMBI,
AMOITMOHAIIbHYIO c(hepy, PBOTHBIN
LEHTp, apTEPUAIBHOE J1aBJIICHUE,
LHEHTP TEPMOPETYJISLINH.
MosnekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITHKOB,
BIIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHMHOBBIE, APEHO- U
TUCTAMUHOBBIE PELENTOPHI, UX
JNEUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKAHEBbIX MOHOAMHUHOB.




HOTCHI_[I/IaJ'I-SaBI/ICI/IMBIe HaTPHUCBLIC




KaHaJIbl KaK MUIIICHH JIEHCTBUS
MECTHBIX aHECTETHUKOB.
CnocoObIMHTMOMPOBAHUS
MTOTEHITUAT3aBUCUMBIX HATPUEBBIX

KaHaJI0B MCCTHBIMH aHCCTCTUKAMU.

M oayap «MoJjeKky/asipHbIe OCHOBBI cejeknnm» 9 kiaace (68 yaeoB)—————————

TeMmbl

OcHoOBHOe coep:KaHue

JlesiTeIbHOCT
b
IIKOJbHUKO
B




ema 1.
Moaexkyasipaa
sionoJsiorust (20

)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJISIPHON OHOJIOTHH.
HyxkiienHOBBIE KUCITOTHI.
OCHOBHBIE PUHIIUIIBI CTPOCHUSI.
MarpuuHnble cuHTE3bI. Pernmukanus
— OCHOBA KJIETOYHOTO JI€JICHUS.
[IpyHLIMIBI pEIUTMKALUN.
Mytanun.YUTto BbI3bIBaCT
n3MeHeHus B ctpoenun JJHK.
[IpyuHIMIBI penapanum.
Tpanckpunuus. ['enernueckuit
koJ1.Opranuzanus reHoMa BUPyCOB
[IpoTuBOBHpPYCHBIE CPENICTBA,
MEXaHHU3MBbI UX JICUCTBUS.
Opranuzaiusi TeHOMa OaKTepuit
AHTHOaKTEepUaTIbHBIC PEeTapaThl.

OpraHmauI/m ICHOMA 3YKAapHuoT
I'enomHoOe PCAAKTHUPOBAHHUC.

[IpakTuyeckas padora
«Brigenenune JIHK
n30aHaHay.
[IpakTuueckas pabota
«Monens
JAHKopuramm»

[IpakTuueckas pabora
«Onpenenenue
KauyecTBa MpenaparoB
JIHK ¢ momortiso
CHEKTPO(HOTOMETPUL
(Tpu HATUYUH
000opyI0BaHusA).
[IpakTuueckas padora
«PerkaTuBHas
MaIuHa
(UrpazeMOHCTpAIIHS ).
[Tpaktrueckas padbora
«ITHP (Mmomensb
aMITMpuKalus Ha
Oymare)».
[Tpaktuueckas pabora
«Cnia mpomMoTOopay.
[TpakTryeckas pabora
«Pemenne 3ana4 Ha
TEHETUYECKUN KOJ.
Tpancasuus».
[Tpaktuueckas padbora
«DonauHT OEITKOBY.
Hccaenosarenbckas
pabora
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTepuii».
[Tpaktnueckas padbora




«PaboTa B OBpeMEeHHBIX
reHeTUYEeCKUX 0azax
naHHbiXx. lIpoBenenue
In silico ananm3za
IIOCJIEI0BATEIBHOCTEN
TE€HOBY.

Tema 2.
MoJiekyJasipHbIe
OCHOBBI
reHeTuku(20 1)

[Ipenmer reHeTHKH.
Kparkasucropus pa3Butus
MPEACTaBICHUS O
HacleACTBEHHOCTH. OT reHa
K
MPU3HAKY: KaK pacKpacuTh KOTa.
Yro takoe npusHak? I1yTe OT
reHajo npu3Haka. Myranuu.
Annenu.l'eTepo3uroTsl u
TOMO3UTOTHI.
JIOMUHaHTHBIC U PEIIECCUBHbBIC
aJJIeIu.
['eHBI CTPOAT OpraHu3M.
BxiiroueHue u BBIKIIIOUCHUE
Oonpiioro Hadbopa reHoB. Kak
KJICTKW TTIOHUMAIOT, KAKUE TeHbI
JIOJDKHBI padoTaTh. JIUCKpeTHOE
HacJIeJJOBaHUE MPU3HAKOB.
3akoHbBI MeHaens: oauH I'eH -
oMH npusHak. Cxema
CKpEIIMBaHUA. 3aKOH
eMHO00pa3usi THOPHUIOB TIEPBOTO
MOKOJICHUS. 3aKOH PACIIETUICHUS
MpU3HAaKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHnemns: HECKOIBKO
T'€HOB - HECKOJIBKO MPU3HAKOB.
JuruOpuaHoe cKpelMBaHue.
HezaBucumoe pacxoxaeHue
xpomocoM. ClenjaeHHoe
HAaCJIeIOBaHHUE.
B3auMmopernicTBre reHoB.
AJenbHOE U HeasulelIbHOE.
Onpenenenue noia. [TonoBeie
XpOMOCOMBI. CaMIIbl U CAMKH.
Biusinue hakTopoB okpyKaroIiei
cpeapl. XpOMOCOMHOE
onpenesnieHue noia. [lonossie

xpomocomsl. [Ipobiema

PoneBas urpa
«Annenm».
HccnenoBarenbckuil
MIPOEKT

MyTtaresHnslie
(bakTopBHI.

Ponesas urpa «Cynas0a
KJICTKW.
['enbImepexroyaTen.
IIpakTrueckoe 3axanue
«ANTrOpUTMBI
TIKIIETOK.
[IpakTnueckoe 3aaanue
«EnuHooOpazue
MIEPBOrO TTOKOJICHUSD.
IIpakTrueckoe 3axanue
«Pacuienienue Bo
BTOPOM ITOKOJIEHUW.
HccnenoBarenbCckuil
MPOEKT «3aKoHbI I
Mennes B
AKCIIEPUMEHTE.
[IpakTnueckoe 3amanue
«Pemretka [Ienneray.
IIpakTyeckoe 3aganue
«HacnenoBanue,
CLEIIJICHHOE C TOJIOMY.
IIpakTrueckoe 3ausTHE
«B3aumonaencTBus
reHOB (MOJICIMPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MMUTMEHTA B KJIETKY)».




JOTIOJIHUTENBHOU X-XPOMOCOMBI Y
PKEHIUH. TpexuBEeTHbIE KOIIKH.




Tema 3.
MouJieRyJsipHbIe
OCHOBBI
ceJeknuu(28 1)

['eHbl B NONyJIALMAX: BETUKOE
paBHoBecue. [Tonymsiuus. YacToTsl

BCTPCUYACMOCTH IIPpU3HAKaA 1 aJIJICIA.

VYpaBuenue XapauBaiinOepra.
[Tomynsuyun MEHSIOTCS:
YHICJIEHHOCTb, MUTpaLMsl U BBIOOP
cymnpyra. ®akTopsl, KOTOpbIE
BBIBOJISAT MOMYJISALIUIO U3
paBHOBecus XapauBaiinOepra.
Hucnennocts nomyssnuu. Pomesas
urpa «d@ext ocHOBATE Y.
Jpeiiprenos. Myrauuu.
Hecnyuaitnoe

ckpemmBanue. M3oanms.
[Tomysiuy MEHSAIOTCS:
€CTECTBEHHBIN 0TOOP. MexaHusm
JEUCTBUSI €CTECTBEHHOTO 0TOOpA.
JIBroKymuii otoop.
MonupukanonHas
M3MEHUYMBOCTh. (CTaTucTUYecKue
0COOEHHOCTH MOAU(PUKALIMOHHON
W3MEHYHUBOCTH. Hacnenosanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonunuecTBeHHbIE TPU3HAKH.

CpeI[OBaﬂ N3MCHYUBOCTD IIPpU3HAKA.

Koaddumment nacnemyemoctu
npu3Haka. OtBeT Ha 0TOOp. [lonck

I'CHOB KOJIMYCCTBCHHBIX ITPU3HAKOB.

OJTHOHYKJICOTH IHBIE BAPHUAHTHI
reroB. JIHK-uwur.
[lonHOreHOMHBINaHATN3
accorani. «OMBD)» Hall
reHoMoM. [loctrenomHuas spa.
O6patHas reHeTnka. « OMHUKCHBIE
vuccuenoBanus. [Iporeom,
MeTabooM. JlomecTukaius u
[IEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loucku pacTeHuii ¢
«XOPOIIMMMY MIPU3HAKAMU JIJIS
yenoBeka. LIeHTphl TeHETUYEeCKOTo
pasznoobpasus. Hukonait UBaHoBUY
Basuiios. Ceneknus.
KombOunarnmonnast u rubpuaHas

cenekuus. ['ereposuc.

[IpakTnyeckoe 3ananue
«YacToTsl amieneu,
TEHOTHUIIOB U
(hEeHOTHUTIOBY.
HccnenoBarensckuit
IIPOEKT «AHaIN3
TE€HETUYECKOU
CTPYKTYPBIIOMYJISIIUN
(Ha OCHOBE 3aKOHA
Xapnau-BaitHbepra)».
Ponesas urpa
«3hPexTOyTHIIIOUHOTO
ropJiblka». PoneBas
urpa «EcTecTBeHHBIN
0TOOP».
UccnenoBarenbckue
paboThI
«MoaudukarmonHas
U3MEHYMBOCTh PACTCHUIN
B IIpeJieiax Ballero
MeCTa KUTEJIbCTBAY.
[IpakTueckoe 3aganue
«ATPOHOMBD.
[IpakTueckoe 3a1anue
«["'oMomoruueckue psiapl
HACJIEICTBEHHOM
U3MEHYUBOCTH.




CoxpaHUTb W HU3YYUTh TEHHI,
gT00Bl MeHATH Oynymiee. Kak
MPaBUJIBHO XPAHUThH TE€HBI.
Komnekuun

T€HETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unm
HCCIIEI0BATEIILCKUIM TTPOEKT:
MeTobl KyIbTHBUPOBAHUS IN Vitro
JUUISl COXPAHEHUSI TeHETHYECKUX
PECYPCOB PACTEHUM U JJISI
YCKOPEHHOM CEJICKIINU
['eHeTHUeCKME LIEHTPHI B HAILIEH
cTpaHne. ['1e 3aHMMar0TCA FTeHETUKOU
Y TEHOMHUKOMW IS HYKJI CETBCKOTO

XO03AUCTBA.




MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE

Meroarka oOy4eHHs 10 PorpaMMe COCTOUT U3 COUETAHUS JIEKITMOHHOTO U3JI0KEHUS
TEOPETHUUECKOT0 MaTeprasa ¢ HarjsiiHbIM MOKa30M WILTIOCTPUPYIONIETO MaTepuaa u
IPUEMOB pElICHUS TPAKTUYECKUX 3a7a4. O0yuaromuecs 3aKpervisioT MoTyYeHHbIE
CaMOCTOSITEJIbHOTO BBITIOJIHEHUS PAKTUYECKUX padoT. i pa3BUTHS TBOPUYECKOTO
MBIIIIJICHUS] U HABBIKOB AaHAIIMTUYECKON JEATEIHHOCTH MEJAror MpOBOAUT 3aHSATHUS 1O
MPE3CHTAIUNA TBOPUYECKUX U MPAKTUUECKUX PabOT, MO3TOBBIC IITYPMbI, HHTCIJICKTyaIbHBIC
UTPEI.

Opranu3zaiimoHHbBIE YCIOBHSI, TO3BOJIAIONINE PEATU30BATh COACPKAHUE TOTIOTHUTEIHHON
oOpa3oBartenbHOM porpamMmbl «buonorus. [IpoekTHO-UCCIET0BATENBCKAS EATEIBHOCTD.)
IpenoararoT Hanuare o0opyaoBanus 1eHTpa « Touka pocTay:

- nudpoBast 1abopaTopus 1Mo OUOIOTUY;

- IOMETIIEHUS, YKOMIIJICKTOBAHHOTO CTaHIaPTHBIM Y4eOHBIM 000pYyI0BaHHEM U MEOEIbIO
(mocka, mapThl, CTYJbS, IIKA(BI, 2JIEKTPOOOECIIEUeHHE, PAKOBUHA C XOJIOAHOM
BOJIOITPOBOTHON BOJIOM);

- MUKPOCKOI LU(POBOIA;

- KOMIUIEKT TOCYAbI M 00OPYAOBAHUS JIJIsT YUEHUYECKUX OTIBITOB;

- KOMIUTIEKT repbapreB JeMOHCTPAITMOHHBIH;

- KOMIUIEKT KOJUIEKIIMH JIEMOHCTPAIIMOHHBIH (110 pa3HbIM TEMaM);

- MyJIbTUMEANITHOTO 000pyA0BaHUs (KOMIIBIOTEP, HOYTOYK, TPOEKTOP, (I3~ KapThl, SKPaH,
CpelcTBa TeICKOMMYHHUKAIMH (JTOKATBHBIC ITKOJIBHBIC CETH, BEIXO]] B MHTEPHET).

JlnnakTrueckoe obecrneueHue npeArnoaaraeT Halndrue TeKCTOB Pa3HOYPOBHEBBIX 3a/IaHUM,
TEMaTHYECKUX TECTOB M0 KXKIOMY pa3/ieiy TeMbI, HHCTPYKIIUHA JIJIS1 BBITIOJTHEHUS
MPaKTUYECKUX PabdoT.

NuTepHer-pecypcebl

1 http://www.sci.aha.ru/ATL/ra21c.htm — Guoaoruueckoe pazHoodpasue Poccun.

2 http://www.wwf.ru — Bcemupnbiii pons qukoit mpupoast (WWEF),

3 http://edu.seu.ru/metodiques/samkova.htm — unTepHeT-caiT «OO0IIeCTBEHHBIC PECYPCHI
00pa3oBaHUs»

4 http://www.ecosystema.ru — skojoruueckoe o0pa3oBaHue JeTel U H3yYCHHE IPUPOIbI
Poccun.

Meroanueckoe o0ecrieueHue:
NudopmanimoHHO-KOMMYHUKATUBHBIE CPEJICTBA 00yUYEHUs
1 Komnerotep

2 MynbTUMeIUHHBII TPOESKTOP

Texaunueckoe ocHareHue (000py10BaHue):

1 MuKpOCKOIIBI;

2 lludposas naboparopus;

3 O0opynoBaHuE JJI OMBITOB U DKCIIEPUMEHTOB.


http://www.sci.aha.ru/ATL/ra21c.htm
http://www.wwf.ru/
http://edu.seu.ru/metodiques/samkova.htm
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