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HOACHUTEJBHASA 3AIIMCKA

[Ipenmnaraemsiii Kypc paccuntad 34 4aca (1 yac B HeZIeI0), o noddepaicusaem u
yenybasem 6azo8vie 3HaHUs no OUON02UU U HANPABIeH HA hoOpMUposaHue u
pazsumue 0CHOBHbIX Y4eOHbIX KOMNemeHyuli 8 Xo0e peuieHus OUON0SUYECKUX
3ao0au.

AKkmyaipHocmb YMEHUS peliaTh 3a/1a4d 10 OMOJIOTUU BO3PACTAET B CBSI3U C
BBegeHueM EI'D no Guonoruu, a Takke ¢ TeéM, 4UTO HE0OXOUMO TPUMEHSITh
3HaHMS Ha mpakTuke. Kypc TecHO cBs3aH ¢ ypokaMu 0o01el OMoJIoTHH U
COOTBETCTBYET TpeOOBaHMUSIM [ OCy1apCTBEHHOTO CTaHAApTA.

Pemienue 3a1a4 o OMOJOTUM 1a€T BO3MOXKHOCTD JIyUllle TO3HATh
byHIaMEeHTAIbHBIE 00IIIEONOJIOTHYECKHUE MTOHITHUS, OTPAKAIOLINE CTPOCHUE U
GyHKIMOHUPOBaHUE OMOTOTHYECKUX CUCTEM Ha BCEX YPOBHSIIX OpraHU3aIiu
KU3HU.

Pemmenue 3ama4 mo 6MOJIOTUH MTO3BOJISIET TaAKKE YTIYOUTh U 3aKPENUTh 3HAHUS T10
paznenam oO1iei 6nonaoruu. OrpoMHYI0 BaXKHOCTh B HEIIPEPHIBHOM 00pa30BaHUU
MPUOOPETAIOT BOMPOCHI CAMOCTOSATEIBLHON pabOThl yUaluXcsi, YMEHHUE MBICIIUTh
CaMOCTOSITEJIbHO U HaXOAUTh penieHue. Co3narTces yCeaoBUs s
WHMBUyaJIbHON U TPYNIOBON (POPM JESITEIbHOCTH yuyanuxcs. Takoe coueTaHue
JIBYX (hOpM OpraHU3aIMU CAMOCTOATEILHOU pabOThl HA YPOKaX aKTUBU3UPYET
C1a0bIX YYAIIUXCS U JA€T BO3MOKHOCTh AU(dhepeHuupoBaTh NOMOIIb,
CIIOCOOCTBYET BOCITUTAHHUIO B3aUMOIIOMOIIY U KOJUIeKTUBU3MA. COo3/1aeT TakKe
YCJIOBUS JJIs1 00YUYEHHUS YUalUXCsi CAMOKOHTPOJIIO U CaMOOLIEHKE. DTO (popMUpyeT
TBOPYECKOE OTHONIECHUE K TPYAY BaXKHOE JJIA YesioBeKa Jiro0oil npodeccuu u
SIBJISIETCS BQXKHBIM YCIIOBUEM YCTEITHOTO, KAY€CTBEHHOTO BBIIOTHEHUS UM CBOUX
00s13aHHOCTEH.

Ocodennocmamu npozpammsl Kypca siBISIETCS TECHAS CBSI3b €TI0 COACPIKAHUS C
ypokamu o0111eii OMOJIOTHUU U COOTBETCTBHE TpeboBaHUsIM ['0Cy1apCcTBEHHOTO
cranaapra. [lonbop MatepuanoB JJisi 3aHATHUI OCYIIIECTBIIAECTCS HA OCHOBE
KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX 3a/IaHUM, HAITPABJICHHBIX HA Pa3BUTHE
TPEX YpOBHEHW 00YUYEHHOCTH: PENPOAYKTUBHOTO, MPUKIIATHOTO U TBOPUYECKOTO.
Henvio Kypca aenaemcesa:

o CopeticTBoBaTh (HOPMUPOBAHUIO TTPOYHBIX 3HAHUH O OOIIEH OHMOJIOTHH,
YMEHUI U HABBIKOB pelIeHus 3aaa4 1t caauu EIND.

o O0001IUTh, CUCTEMATU3UPOBATH, PACIIUPUTH U YIITYOUTh 3HAHUS yUaILIUXCS
c(hopMUPOBATH/aKTyaTU3UPOBATh HABBIKU PEIICHUS OMOJIOTMYECKUX 3a/1a4
Pa3JIMYHBIX TUIIOB.

o JlaTh yueHUKY BO3MOXKHOCTh pEaju30BaTh CBOU UHTEIICKTYaJIbHBIC U
TBOPYECKUE CIIOCOOHOCTH, UMEIOIINECS 3HAHUS U YMEHUS B IPYTUX
00JacTsIX EeATeTLHOCTH MPHU BHITIOJIHEHUH TTPOCKTHOW PaOOTHI.

o JlaTh yyeHHKY BO3MOKHOCTb OLIEHUTh CBOM CKJIOHHOCTU U UHTEPECHI K
JAHHOM 001acTH 3HAHUS




3aoauu:

1.dopMupoBaTh CUCTEMY 3HAHHH 10 TJIAaBHBIM TEOPETUUECKUM 3aKOHAM
OHOJIOTHH.

2.CoBepIIeHCTBOBATh YMEHHUE pelllaTh OMOJIOTHYECKHUE 3a/1aul PEPOTyKTUBHOTO,
MIPUKJIATHOTO U TBOPUYECKOTO XapaKTepa

3.Pa3BuBaTh KIIIOUEBBIC KOMIIETCHIIMHU: YY€OHO - TO3HABaTEIIbHbIC,
nH(pOpMaIIMOHHBIC, KOMMYHHUKATUBHBIC, COITMAJIbHBIC.

4.Pa3BuBaTh OMOJIOTUYECKYIO HHTYHUIINIO, BIPA0OTATh OMPEICTICHHYIO TEXHUKY,
9TOOBI OBICTPO CIIPABUTCS C TIPEIJIOKCHHBIMU YK3aMEHAITMOHHBIMA 33 TaHHSIMHU.
bnazooaps snekmuenomy Kypcy no ouoozuu 6bINOJIHACMCA HECKOJIbKO
dynkyuii:

1. ITopnepxuBaeTcs u3ydeHrue OMOJIOTHUU HA 3aJJaHHOM CTaHJIapTHOM YpPOBHE.
Kypc «Pemienne OMOI0THUECKUX 3a/1au» OMOTaeT 3aKPENUTh U YIITyOUTh
YPOBEHb 3HAHUM 110 OMOJIOTUH, IPUMEHUTD 3TU 3HAHUS MYTEM PEIICHUS
OMOJOTMYECKHX 3a1a4.

2. OcymiecTBiaseTCs INYHOCTHO-OPUCHTUPOBAHHBIN 101X0 B 00ydueHuu. To ecThb
YYUTBHIBAIOTCS WHINBHUIYaJIbHBIC CKIIOHHOCTH U CTIOCOOHOCTH yYaIlIUXCs U
CO3/Ial0TCS YCJIOBHS ISl OOYYEHHUS UX B COOTBETCTBUU C PO ECCUOHATIbHBIMU
WHTEPECAMM.

Ilhanupyemotii peynvmam
B pe3ynomame npoxoxcoenun npozpammslt Kypca 00yuaouiuecs 00aHCHbL:

o Hcnonw3oBath o01re NprueMsl padOThl ¢ TECTOBBIMU 33JJaHUSIMU PA3TUYHOMN
CJIO’)KHOCTU, OPUEHTUPOBATHCS B IPOTPAMMHOM MaTepHaie, yMEeTh UETKO
dbopmMyIHpOBaTH CBOM MBICITH

o YMeTh NPaBWIHHO PACMPEICTATh BPEMSsI IIPU BHITIOJTHEHUU TECTOBBIX PadoT.

o O0001mAaTh ¥ MTPUMEHATH 3HAHUS O KIIETOYHO-OPTaHU3MEHHOM YPOBHE
OpraHu3alluy KU3HH.

o O000mAaTh ¥ MPUMEHATH 3HAHUS O MHOTOOOpa3uu OPraHU3MOB.

o ComocTtaBisiTh 0COOEHHOCTH CTpOEHUS U (YHKIIMOHUPOBAHUSI OPTaHU3MOB
pa3HbIX 11ApCTB.

o ComocTaBisiTh OMOJIOTHYECKHE OOBEKTHI, MPOIIECCHI, SIBICHUS,
MPOSIBIISIIONTUXCSI HA BCEX YPOBHIX OpPraHU3aIliy )KU3HU.

« YcTaHaBIMBAaTh ITOCJIEA0BATEILHOCTh OMOJIOTHYECKHUX O0OBEKTOB,
MPOLIECCOB, SIBJICHUM.

o Ilpumensars OMOTOTHYECKHE 3HAHUS B IPAKTUUECKUX CUTYaIUsAX (TIPAKTUKO-
OpPUEHTHUPOBAHHOE 33/IaHHE).

o PaboTtaTh C TEKCTOM UJIK PUCYHKOM.

o O0001mAaTh ¥ MPUMEHSTH 3HAHUS B HOBOM CUTYaIlUHU.

o Pemats 3a1aun mo MUTOIOTHN GA30BOTO YPOBHS U MOBBIIICHHOTO Ha
MIPUMEHECHUE 3HAHWW B HOBOW CUTYyallHH.

o Pemats 3amaun o reneTrke 6a30BOTO YPOBHS M MOBBIIIEHHOTO Ha
IIPUMEHEHUE 3HAHUN B HOBOW CUTYallHH.

o Pemarts 3a1aun MoJeKyIsIpHON OHOJIOTHH 0A30BOTO YPOBHS U
MOBBIIIEHHOT'O HA MPUMEHEHNE 3HAHUW B HOBOUM CUTYaIlUH.




Cmpykmypa npozpammst. Kypc onupaercs Ha 3HaHUS, IIOJyYEHHbIE IPH
u3ydeHnu Kypca omosnorun 10 knacca. Coznepkanue nporpaMMbl BKIOYAeT 3
OCHOBHBIE pa3zielia: pelIeHUE 3a/1a4 10 MOJIEKYJIIPHOM OMOJIOrny, pelieHne 3a1ad
10 LIUTOJIOTUH, PEILICHUE 33/1a4 T10 TEHETUKE, JaHHbIE pa3eibl JEJSTCS Ha TEMBI, U
KaXkaasi TeMa JIEKTUBHOIO Kypca BIISIETCS IPOAOKEHUEM Kypca OMOJIOTUH.
OCHOBHOM THII 3aHIATUN - TPAaKTUKYM. J[J151 Hanbosee yCrenHoro yCBOCHHUs
MaTepuaia INaHUPYIOTCS pa3indHble (POPMbI paOOTHI C yUAILIUMUCSL:
pa3zHooOpasubie (HOPMBI pabOTHI C TEKCTOM, TECTAMH, BHITIOJTHEHNE TBOPUYECKUX
3amaHui. Ha KaKI0M 3aHATHM yYaluMcsi pEKOMEHYETCS Cepyrs 3aJaHNN, YacCTh
KOTOPBIX BBITIOJHAETCS B KJIACCE, a YaCTh - JOMa CAMOCTOSATENBHO. s
IPOMEXKYTOUHOTO KOHTPOJIsi- 3 TecTrpoBanus B popme EI'D, u urorosoro
KOHTPOJISL — 3a4€eT M0 Kypcy «Penmenne OM0I0rnyeckrx 3a1ad B X0€ MOArOTOBKH
K EI'O» n npoektHas aesrenbHOCTh. Kype peann3yer KOMIETEHTHOCTHBIN,
NEeSTEIIbHOCTHBIN U UHIUBUAYATbHBINA NOIX0 K 00yUeHHI0. JleaTe1bHOCTHBIN
IIOAXOJ PEAIN3YETCSA B MPOLIECCE IPOBEACHUSA CAMOCTOSATEIBHBIX U IPAKTHYECKUX
paboT C ydaluMucs, COCTaBJIsIET OCHOBY Kypca. JlesTenbHOCTh YUUTENs CBOAUTCSA
B OCHOBHOM K KOHCYJIbTUPOBAHHIO YUalllUXCsl, aHAJIU3y U pa3oopy Hauboee
po0OJIEMHBIX BOIPOCOB U TeM. MHauBryanu3anus oOyuyeHus: JOCTUTaeTcs 3a
CUET UCMOJIb30BaHUS B MpOIECCe O0YUECHUS ne0da2o2uieckou mexHoa02uu
JIUYHOCIMHO-0PUEHMUPOBAHHO20 00pa3068aHus. B MONATOTOBKE U MPOBEACHUN
YPOKOB JaHHOTO Kypca UCIOJIb3YETCS MexXHOI02Us 300p08bechepe2aroue2o
00Oyuenus u GOCNUMAaHUs: CO31aHNE TICUXOJIOTUYECKOTr0 KOM(OpPTa, CAaHUTAPHO-
TMTUEHUYECKUX YCIOBUM, JBUTATEIIbHONM aKTUBHOCTH U IPYTUX KPUTEPHUEB,
KOTOPBIE BIMUSIOT HA YCIEIIHOCTh B 00YYEHUH.

COJEPKXAHUE KYPCA
BBenenune — 2 yaca

1. Pewenue 3a0au no meme
«Ocnosnule ceoticmea dicusoco. Cucmemnas opeanuzayusi dHeusnuy-1 uac

3akpenJieHue OCHOBHOI'O COJACPKAHUS TeM B X0/i¢ PelieHUs OMO0J0rHYeCKHX
3aj1ay4:

buonorus - Hayka 0 )KU3HU U ee 3akOHOMepHOCTAX. [Ipenmer, 3anauun, MeToabl U
3HaueHue ouosioruu. CBsizb OMOJOTUU C APYTUMH HAYKaMH, €€ MECTO B CUCTEME
€CTECTBEHHOHAYYHbIX U OMOJIOTMYECKUX JUCIUIUIMH. brosorus B cucreme
KyJbTYpbl. MecTo O1osoruu B GOpMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS U
HAay4YHOU KapTHUHBI MUDA.

OcHOBHBIE PU3HAKYU KUBOTO. OnpeiesIeHne NOHATHS «GKU3HbY. bronornyeckas
¢dopMa CyliecTBOBaHHSI MaTepUH. Y POBHU OPraHU3AIMH KUBOM MaTepUH U
IIPUHIIUIIBL UX BBIIEICHUS.




Pasnen 1. Pemienue 3agau nmo teme «MoJiekyasipHasi 0M0JIOTHA»-6 YacoB

3akpenieHue OCHOBHOI'O COJI€P:KAHNMSA TeM B X0/1€ pelleHusi 0M0J0rHYeCKHX
3aaaqd.

1. Xumuueckuii cocmae knemxu. Heopeanuueckue gewecmaa.
XHUMUYECKHE DIIEMEHTHI U UX POJIb B KIIeTKe. Heoprannueckre BEmecTBa U UX
pOJIb B KU3ZHEAECATEIBHOCTU KIETKU. Bosla B KJI€TKE, B3aUMOCBSI3b €€ CTPOCHMUS,
XUMUYECKUX CBOMCTB M OMOI0TH4YecKoil pos. Cojii HEOPTraHMIECKUX KUCIIOT, UX
BKJIAJT B 00€CTICUCHUE KUZHEICATCILHOCTH KJICTKU 1 TOICP )KaHNEe TOMEOCTa3a.
Howns B kiietke, nx Gyakmuu. OCMOTHYECKOE AaBICHUE U TYProp B KJIETKE.
bydepnbie cucTEMBI KIETKH.

2. Xumuueckuii cocmas kiemku. Y2anegoowl. Jlunuowi.
VYTeBoAbl B )KU3HEIECATCIIBHOCTH PACTECHUH, Y)KUBOTHBIX, TPUOOB U OaKTEepUil.
CTpyKkTypHBIE U (PYHKIITMOHAIBHBIE OCOOEHHOCTH MOHOCAXapUI0B U TUCAXAPHUJIOB.
buononumeps! - noaucaxapubl, CTPOCHUE U OMOJIOTHYECKAs POJIb.
Kupsl u munuabl, 0COOEHHOCTH X CTPOCHUS, CBSI3aHHBIE C (PYHKITMOHAIBHON
AKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmas xnemxu. benku.

Opranuueckue BeliecTBa KieTku. buonomumepsr — 6enku. CTpykTypHas
opraHu3zaius 0eIKoBbIX MosieKy. CBoiicTBa OenkoB. [lenaTypanus u
peHatypanus — OM0JIOTHYECKUIM CMBICH U 3HaUeHre. DYyHKIIMU OCIKOBBIX MOJICKYI.
depMeHTHI, UX POJIb B 00€CTICYEHUH TTPOIIECCOB KUBHEACATEIBHOCTH.
Knaccudukanusa pepmeHToB

4-5. Xumuueckuii cocmas kiemxu. Hykneunogvie kuciomoi.
HyxiienHoBele KUCIOTBI, UX poJib B kieTke. Mcropusa nzyuenus. JIHK — monekyna
XpaHeHus HacyeacTBeHHoM nHpopmanuu. CtpykrypHas opranuzanus JTHK.
CamoynBoenne JJHK. PHK, ee Buabp1, 0cOOCHHOCTH CTpOSHUS U
GyHKIIMOHUPOBAHUS
AT® — 0CHOBHOI aKKyMYJISITOp SHEPTUU B KiieTke. OCOOEHHOCTH CTPOCHUS
MOJIeKYJbl ¥ PyHKIMU AT®. ButaMunbl, CTpoeHHE, UICTOYHUK MTOCTYIIJICHUS U
pOJIb B OPTaHU3ME U KIIETKE.

Paznen 2. Pemenue 3aga4 no teme «Ilurosiorus» -11 yacon

3akpenJieHHe OCHOBHOI'O COJAEeP:KAHUS TeM B X0/i€e pelleHis1 0M0J0rH4ecKuX
3aaaqd.

1. Lumonoeus kak Hayka.

[Ipenmert, 3agaum U METOIBI COBPEMEHHOM IUTOJOTUU. MECTO LIMTOJIOTUHU B
CHUCTEME €CTECTBEHHOHAYUYHBIX M OMOJOTUUECKUX HayK. VicTopus pa3BuTUs
IUTOJIOTUA. TeopeTHuecKoe U MPaKTUYECKOE 3HAYEHUE [IUTOJTOTHUYECKUX
MCCIIEIOBAHUN B MEIMIIMHE, 3APABOOXPAHECHUH, CEIIbCKOM XO35IMCTBE, JEIIe
OXpaHbI IPUPOJIBI U APYTUX cPepax 4eToBEUECKOM NI TEIbHOCTH.
Hctopust oTkpeiTe KineTku. Knetounas teopusi. OCHOBHBIE TIOJIOKEHUS IEPBOU
KJIeTOUHOM Teopur. COBpEMEHHas KJIIETOYHAs TEOPUsl, €€ OCHOBHBIE MOJOKEHUS U
3HAYCHUE JUTsl Pa3BUTHUS OMOJIOTHH.

2. Cmpoenue kiemku u e€é opeanouosi.



[Tnazmatuueckas memOpana u 0601049ka KiIeTku. CTpoeHre MeMOpaHbI KIETOK.
[IpoHMKHOBEHHE BELIECTB Yepe3 MEMOpaHy KJIETOK. BUbl TpaHCTIOpTa BEIIECTB
yepe3 [MUTOIIa3MaTHYECKYI0 MEMOpaHy KJIETOK (MTAaCCUBHBIN M aKTUBHBIH
TPaHCHOPT, IK30LIUTO3 U IHAOUUTO3). OCOOEHHOCTH CTPOEHUsI 0007I0UYEK
MIPOKAPUOTUYECKUX U SYKAPUOTUYECKUX KIIETOK.

[{uTorasma u ee CTpYKTypHbIE KOMITIOHEHTHI. OCHOBHOE BEIIECTBO UTOIIA3MBbI,
€ro CBOMCTBA U (DYHKIIMH.

SAnpo unTepdazHoil KIeTKU. XUMHUYECKH COCTaB U CTPOEHUE siipa. 3HAUeHHE
sqipa B 0OMEHE BEIIECTB U Mepeaade reHeTHIeCKOW nHpopManuu. S IpeIIKo,
O0COOCHHOCTH CTPOEHUS U (PYHKIIMH. XPOMOCOMBI, TIOCTOSIHCTBO YKCIa U (DOPMBI,
ToHKOE cTpoeHue. [TonsTue o kapuorune. ['arionaHbIN U TUTUIOUAHBINA HAOOPHI
XPOMOCOM.

Amnmapat ['onsmxu. CTpoeHue, paciosokKeHUe B KIETKAX KUBOTHBIX U PACTEHUM,
dbyHkuuu anmapata ['obIKu: CHHTE3 MOJIMCaXapuI0B U JUIUI0B, HAKOTICHUE U
CO3pEBaHUE CEKPETOB (OENKU, JIUMUIbI, TOJTUCAXAPUIbl), TPAHCIIOPT BELIECTB,
poJib B GOpMUPOBAHUH I1a3MaTHUECKON MeMOpaHsbl U 1u30coM. CTpoeHHE U
GyHKIUU TU30COM.

Ounomnazmatudeckas cetb (OI1C), ee Turmbl. OCOOEHHOCTH CTPOSHUS
arpaHyJspHO# (T7aaKoi) u rpanysispHoi (mepoxosaroit) JI1C. 3naueHue
riagkoi OIIC B cuHTE3€ MoaMcaxapuaoB U JIMIIAA0B, X HAKOIJIEHUU U
TpaHcnopre. 3amuTHas GyHkus S11C (M30AUMs U HEUTpaTU3aluus BPEIHBIX IS
kieTku BeecTB). dynkiuu mepoxosatoit DIIC (yuactue B cuHTe3€ OCIIKOB, B
HAKOIJIEHUU OEJIKOBBIX MPOAYKTOB M UX TPAHCIOPTE, CBA3b C IPYTUMU
OpraHouJaMU U 000JIOYKON KIIETKH).

PubGocoMbl, 0COOEHHOCTU CTPOEHUS U POJib B OMocuHTe3e Oesnka. [lonmuprubocomsil.
Bakyonn pacTUTENbHBIX KIETOK, MX 3HaYeHue, cBs3b ¢ DIIC.

[TnacTuapl: TeMKOMIACTBI, XJIOPOIIACTHI, XpOMOIUIacThl. OCOOEHHOCTH, CTPOCHHE
u ¢pynkuuu mactua. JJHK mnactun. [lpoucxoxnenue xmopormiactoB. Bzanmuoe
IIPEBPAILECHHE TJIACTU.

MuToxoHapuu, CTpoeHue (HapyKHasi U BHYTPEHHsII MEMOpPaHbl, KPUCTHI).
Mutoxonapuansubie JJHK, PHK, pu6ocomsl, ux posias. ®yHKIIMN MUTOXOHAPHUH.
['Mnore3sl 0 NPOUCXOXKAECHUN MUTOXOHAPUI. 3HAYEHUE BOSHUKHOBEHHUS KUCIIO-
POJTHOTO JBIXaHUS B 3BOIIOLUU.

Krnerounslit ueHTp, ero crpoerue u GyHkuuu. Opranouabl ABMxkeHus. Kinetounsie
BKJIFOUEHUS — HETTOCTOSIHHBIA OPTraHOMU/I KJIETOK, OCOOCHHOCTH U (PYyHKIIUU.

3. @omocunmes
OOMeH BeriecTB U dHepruu. [oHsATHE O TIITACTUYECKOM M DPHEPreTUYeCckoM OOMEHE.

®dotocunres. CBeToBas U TeMHOBas (pa3bl (HOTOCHHTE3A, OCHOBHBIE ITPOLECCHI,
MPOUCXOAIINE B 3TH (a3bl. OCHOBHBIC UTOTH CBETOBOM (ha3nl - cuHTe3 ATD,
BbIJIEJICHHE KUCIIOpOAa, 00pa3oBaHNE BOCCTAHOBIEHHOTO
HUKOTHHaMHIaAeHuHauHykineotuadochara (HALD -H2).
dorodochopunupoBanue. CymmapHoe ypaBHeHue dhoTocuHTesa. [lepBuanbie
npOAYKTHI poTocuHTe3a. PDOTOCUHTE3 U YpOXKail CETbCKOX03AMCTBEHHBIX KYJIbTYP.



[1yTy moBeIIEHNS POAYKTUBHOCTH CENBCKOXO3AMCTBEHHBIX PACTECHUN.
K.A.TuMupsizeB 0 KOCMUYECKOM POJIM 3€JIEHbIX pACTEHUN. XEMOCUHTE3 U €T0
3HAYEHUE B MPUPO/IE.
4. Duepeemuueckuii 0omeH
DHepreTruueckuii 0OMEH B KJIETKE M €10 OUOJIOTHYECKUN CMBICIT. DTarlbl
HHEPreTUYECKOro 0OMeHa, MPUYPOYCHHOCTh 3TUX MPOIECCOB K OMPEIeICHHBIM
CTPYKTypaMm KJeTKU. 3HaueHrne MUTOXOHIpuil 1 AT® B sHepreTrueckom oOMeHe.
5. buocunmes benka
buocunTe3 0enKkoB B KJIETKE U €r0 3HadeHue. Poiib TeHOB B OMOCHHTE3€ OSTTKOB.
['eneTraeckuii KO U €0 CBOWCTBA. DTanbl OMocuHTE3a Oenka. Peakiun
MaTpUYHOTO CUHTe3a. Perysiiusa cunTe3a 6enkoB. [ eH-perynsarop, reH-oneparop,
CTPYKTYpHBIE I'€HBI, X B3aumojieicTBue. [IpuHuun oOpaTHO# CBA3U B pEryJsinu
byHKIIMOHUpOBaHUs reHoB. COBpEMEHHbIE MPECTABIICHUS O MPUPOJIE TeH
6. Tunwvi Oenenus Kiemok
JKu3HEHHBIN LUK KJIETKU U €ro 3Tarbl. [IoAroToBKa KIETKH K JEJIECHUIO —
uHTepdasa, ee nepuoibl (MPECUHTETUUECKUN, CHAHTETUIECKUH,
NOCTCUHTEeTHYECKUi ). bruonorunueckoe 3Hauenue narepdaspl. AONTo3.
MUTOTHYECKUIA [TUKII.
AMHTO3 U ero 3HaueHre. MUTO3 - IIUTOJIOTHYECKasi OCHOBA OECIOJIOr0
pa3mMHOkeHua. Pa3pl MUTO3a, X XapakTepucTuka. CTpyKTypHbIE U3MEHEHUS U
(bu3nonornyeckrue 0COOEHHOCTH OPraHOUIOB KJIETKH BO BPEMSI MUTOTUYECKOTO
nenenus. BepeteHo nenenusi, cTpoeHue U PyHKIIMU HUTEH BEpEeTEeHA.
buonornueckoe 3Hau€HUE MUTO3A.
Meiio3 - nutosiornyeckas OCHOBA MOJOBOr0 pa3MHOkeHus. [lepBoe nenenue
Meii03a, ero (a3bl, UX XapaKTepPUCTUKA. Y MEHBIIIEHUE YUCTIa XPOMOCOM KaK
pe3yabTart nepBoro jaesieHus. Bropoe nenenue meiosa, pasbl, uX XapakTepUCTHKA.
buonornueckoe 3HaueHUE MEH03a.
7. Becnonoe u nonosoe pasmuodicerue.
@DopMbI 1 cTIOCOOBI Pa3MHOKEHHST OpraHu3MoB. becnonoe pa3MHOKeHne, ero
BUJIbI U 3HaUeHUE. [1010BOE pa3sMHOKEHUE, €r0 BUABI U SBOJIOIIMOHHOE 3HAYCHHE.
OO01mast xapakTepuCTHKa U 0OCOOEHHOCTH Pa3MHOKEHUS OCHOBHBIX TPYIIIT
OpraHu3MoB. Pa3BUTHE MYKCKHUX U HKEHCKUX MOJIOBBIX KJIETOK Y )KUBOTHBIX U
pPaCcTCHUMN.

8. Oumocenes — unousudyanibHoe passumie oOpeaHusMos.
OmnonoTBopeHue u ero Tumbl. OMI0I0TBOPEHNE U PA3BUTHE 3apO/IbIIia Y
KUBOTHBIX. OCHOBHBIE ATaIbl SMOPUOHATBHOTO PA3BUTHUS KUBOTHBIX.
BzaumopernicTBre yacTen pa3BUBAarOIIETOCA 3apOIbIlIa. bUOTEHETUYECKHUM 3aKOH,
ero coBpeMeHHasi uarepnperanus. [loctambpronansHoe passutue. Bpennoe
BIIMSTHUE aJIKOTOJIs1, HUKOTHUHA, HAPKOTUKOB, 3arpsI3HEHUS OKPYKAIOIIEeH cpeibl Ha
pa3BUTHE 3apO/IbIIIa >KUBOTHBIX U YEJIOBEKA.

OO01mmast xapaKTepuCTHKa U 0OCOOEHHOCTH Pa3MHOKEHHUS BUPYCOB, OaKTEPHUIA,
BOJIOPOCIICH, MOXO0OPa3HBIX, MATIOPOTHUKOOOPA3HBIX, TOJTOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOO0B U JmaiHuKoB. CMeHa (a3 B )KH3HEHHOM ITUKJIE.



Pasnea 3.Pemenue 3aaa4 no reme «l'enernka»-11 yacos

3akpenieHue OCHOBHOI'O COJI€P:KAHNMSA TeM B X0/1€ pelleHusi 0M0J0rHYeCKHX
3aaaqd.

1. Heszasucumoe nacnedosanue npusHakos
IIpenmert, 3axaun 1 MeTOIbI TeHETUKU. OCHOBHBIE pa3/eibl TEHETUKU. MecTo
TEHETUKU Cpelr OMOJIOrMYEeCKUX HayK. 3HAUE€HUE TEeHETUKU B pa3paboTKe npoliem
OXpaHbl IPUPOJIbI, 3APABOOXPAHEHUS, MEJULIMHBI, CEJILCKOT0 X035MCTBA.
[IpakTH4eCKOE 3HAUEHUE T€HETUKH.

I'.'Menaenb — OCHOBOITOJI0KHUK T€HETUKU. MEeTOo] TeHEeTUUECKOr 0 aHaJin3a,
pa3zpadotannbiii [.Menaenem. ['enetnueckas cumBoauka. [IpaBumia 3amucu cxem
CKpCIIIMBAHUSL.
HacnenoBanue npu MOHOTUOPHUIHOM CKpelIMBaHuU. JIOMUHAHTHbBIE U
penieccuBHbIe Tipu3Haky. [lepBoiii 3akoH MeHiens - 3aKOH eIMHO000pa3us
ruOpHUI0B MEPBOTO MOKOJIeHUs. BTopoit 3akoH MeHienst - 3aKOH pacllerIeHus.
[IpaBuio uncToTel ramer. Lluronornueckre OCHOBBI PacLICIUICHUS IIPU
MOHOTUOPHUIHOM CKpeniuBaHud. CTaTUCTUYECKHUM XapaKTep pacuierieHus.
[TonsTue o reHax u ayuensax. GEHOTUIT U TEHOTHUII. | OMO3UroTa U reTepo3uroTa.
Pacuierienre mpy BO3BpaTHOM M aHAIM3UPYIOLIEM CKPEILIUBAHNUM.
Hacnenosanue npu nuruOpuHoM cKkpeiuBanuu. HezaBucumoe KOMOUMHUPOBAHUE
HE3aBUCHUMBIX Map NPU3HAKOB - TPETUM 3aKOH MeHaens. L{utonornueckne 0CHOBBI
HE3aBUCUMOTO KOMOMHUPOBAHUS Tap IPU3HAKOB.
2. Bzaumooeticmsue anneibHulX U HeaulelbHbIX 2eHOB.
Hacnenosanue npy B3aMMOAECMCTBUN AJUIEIBHBIX T'€HOB. [JoMrHUpOBaHME.
Henonnoe nomunuposanue. KogomuupoBanue. CBEpXJ0OMUHUPOBAHUE.
MHOKXECTBEHHBIN AJJIETU3M.
B3aunmoeiicTBre HeallienbHbIX reHoB. HoBOOOpa3zoBaHMs IpH CKPEIIUBAHHU.
Oco0eHHOCTH HACJIeI0BAHUS KOJIMYECTBEHHBIX MPU3HAKOB. KOMITMMEHTapHOCTb.
Onucras. [Tonumepusa. MHokecTBEHHOE AeiicTBUE TeHOB. [Iprmepsl
MHOKECTBEHHOTO JICUCTBUS TeHOB. BO3MOKHbBIE MEXaHU3MbI O0BSICHEHUSI 9TOTO
ABJICHHUS. | €HOTHUII KaK [IEJOCTHASI UCTOPUYECKH CIIOKUBIIASCS CUCTEMA.
3. Xpomocommnas meopusi Haci1eOCmMEeHHOCU.
SIByieHME CLIEMIJIEHHOTO HACJIEIOBAHUS M OTPAHUYEHHOCTh TPETHET0 3aKOHA
Mennens. 3uauenue padot T.I'.Moprana u ero nkoJjbl B U3y4eHUU SBICHUS
CIIETIJIEHHOT0 HacyienoBaHusl. KpoccuHrosep, ero OMoaornyeckoe 3HaueHue.
['enetnyeckue kapThl XpoMOCcOM. OCHOBHBIE TTOJIOKEHUS XPOMOCOMHOM TEOPUU
HaciencTBeHHocTU. Bkiaa mkossl T.I'.Moprana B pa3paboTKy XpOMOCOMHOM
TEOPUH HACTIECICTBEHHOCTH.
4. ['enemuxa nona.
I'enernka nosa. [lepBuuHble 1 BTOPUYHBIE MTOJIOBBIEC PU3HAKA. XPOMOCOMHAS
TEOpHUsI ONPEAEIIEHUS MO0JIA. [ OMOTraMeTHBIN U reTepOraMeTHbIN MOJI. THuIibl
onpeesieHus nojia. Mexanusm nojiep>kaHusi COOTHOIIEHUs oJioB 1:1.
HacnenoBanne nmpu3HaKkoB, CUETUIEHHBIX C ITOJIOM.
5. 3axkomomepHOCMU UZMEHYUBOCHIU.



N3menunBocth. Knaccudukaiuys n3MeHYMBOCTHU C MO3ULUNA COBPEMEHHOM re-
HETHKHU.
denotunuueckas (MoaupUKAIIMOHHAS K OHTOT€HETUYECKAsl) U3MEHYUBOCTb.
Hopma peakuuu u ee 3aBUCUMOCTb OT reHoTUna. CTaTUCTUYECKHE
3aKOHOMEPHOCTH MOJIU(DUKATMOHHOW U3MEHYMBOCTH; BapUAIIMOHHBIN Psil U
BApUALIMOHHASI KPHUBAsI.
['eHoTunuyeckast (koMOMHATUBHAS U MYTallMOHHASA) U3MEHUYUBOCTh. 3HAUCHHE
KOMOWHATHBHOW M3MEHUYNBOCTH B OOBSICHEHUH 3BOJIIOIIMOHHBIX MPOIIECCOB,
CEJIEKIIMH OPraHnu3MOB. MyTallMOHHAs U3MEHYMBOCTb, €€ BUAbl. MyTanuu, nx
npuanHbl. Knaccudukarms MyTanuii o XxapakTepy U3MEHEHHs TeHOTUNA (TeHHEIE,
XPOMOCOMHBIE, TEHOMHBIE, ITuToIIa3MaTudeckue). [locnencTBus BIusHUsS
MYTareHOB Ha OpraHu3M. Mepbl 3alUThI OKPYKAIOIIEH CPEABI OT 3arps3HEHUS
MyTareHaMu. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACJIECACTBEHHON N3MEHYMBOCTH.
H.M.BaBunoBa. DKCIIEpUMEHTAIBHOE TTOTyYEHUE MYyTaIlUM.
6. ['enemuxa uenosexa

['enetnka yenoBeka. YelnoBek Kak 0OBEKT TEHETUUECKUX UCCIeA0BaHuil. MeTo bl
M3Y4YCHUS HACJICICTBEHHOCTU YEJIOBEKA: TeHEAIOTMUECKHi, OJTM3HEIIOBbIH,
[IUTOTC€HETUYECKUM, THOPUTU3AIIS COMATHUYECKUX KIIETOK.
HacnenctBennsie 00Jie3HU, UX PACIPOCTPAHEHHUE B TIOMYJISIIUAX YeToBeka. Mepbl
npoHIIaKTUKK HACIIEACTBEHHBIX 3a00JIeBaHM yenoBeka. Bpennoe BiusiHIE
aJIKOTOJIs1, HAKOTHHA U HAPKOTUYECKUX BEILIECTB HA HACIIEACTBEHHOCTh YEJIOBEKA.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBaHUE. KpUTHKa paCUCTCKUX TEOPHUI C
MO3ULIAN COBPEMEHHOW I'€HETUKH.

KasennapHo - TeMaTu4eckoe nJiaHUPOBaHUE



KoJ-

Neni/m Tema BO Bun Aara
4yaco | AesiTeJbHOCTH NPOBe/CHHUSA
B
1 BBenenue B mpeamer 1 Jlnarnoctuka
YPOBHs
[1apaMeTpoB
y4eOHOT0
ycnexa
YYEHUKA
2 Pemenue 3anay no teme 1 ITpakTukym no
«OCHOBHBIE CBOICTBA JKHUBOTO. pELIEHNUIO
CucreMHas opraHusans XKU3HN» JIOTUYECKUX
3aja4
3 Pemenue 3anay no teme: 1 ITpakTukym nno
«XUMHYECKHUM COCTaB KIIETKH. peLUIeHUIO
Heopranuueckue BemecTsa» JIOTUYECKUX U
TBOPUYECKUX
3aj1a4
4 Pewmenne 3amau o reme: 1 IIpakTukym no
«XUMHYECKHUM KIIETKH. peLIEHHIO
VrieBonnl. JIMIIUIBD. JIOTHYECKHUX
3a1a4
5 Pemenue 3anay no teme: 1 [TpakTukym no
«XHMMHYECKUI COCTAB KIIETKH. PEILIECHUIO
benkuy. JIOTHYECKUX
3aja4 U 3aj1a4
10 aJITOPUTMY
6 Pemenue 3amad mo teme: 1 [TpakTuKy™m 110
«XHMMHYECKUI COCTAB KIIETKH. PEILIECHUIO
HyxneunoBbie kucinotsl. ATD» JIOTUYECKHUX
3aj1a4
7 Pemenue 3anay no teme: 1 [TpakTuKym
«XHMMHYECKUH COCTAB KIIETKH. peleHus
Hyxnennosblie kucnotsl. ATO» TBOPYECKUX
3aJa4 U 3a1a4
10 aJITOPUTMY
8 TectupoBanue 1o pazueny: 1
«MounekynsipHas GUOJIOTUS»
9 Pemenue 3amaq mo teme: 1 [TpakTuky™m 110
«luronorusa kak Hayka. PELIEHUIO
Knerounas Teopusi» JIOTUYECKHUX
3aj1a4
10 Pemenue 3amau mo teme: « 1 [TpakTukym mo
CrpoeHue KIeTKu U €€ PELICHUIO
OpPraHoOuIBDY JIOTUYECKUX U
TBOPUYECKUX

3a1a4




11 Pemenue 3amau mo teme: [TpakTukym mo
«DOTOCUHTE3» pELIECHNUIO
JIOTUYECKUX
3aja4
12 Pemenue 3amau mo reme: [TpakTukym mo
«DHepreTHYeCcKuii 0OMEH» pELIECHNIO
JIOTUYECKUX
3aja4 U 3aj1a4
10 AJITOPUTMY
13-14-15 Pewmenune 3anau o reme: IIpakTukym no
«buocunTes 6enka» PEILICHHUIO
JIOTUYECKUX,
TBOPUYECKUX
3aja4 U 3aj1a4
0 aJITOPUTMY
16 Pemenue 3amay o teme: «THIBI [IpakTukym no
JIEJICHUS KJIETOK PEIICHUIO
JIOTUYECKUX
3aja4 U 3aj1a4
0 aJITOPUTMY
17 Pemenue 3agau no reme: [IpakTukym no
«becnonoe u nonosoe PEIICHHUIO
Pa3MHOKEHUEY JIOTUIECKUX
3aja4
18 Pemenue 3amad mo teme: [TpakTuKy™m 110
«HauBUyaIbHOE Pa3BUTHE PEILIECHUIO
OpPraHU3MOB» JIOTUIECKUX
3ajaq
19 TecTupoBanme 1o pazaerny
«{aronorus»
20-21-22 Pemenue 3anay no teme:
«He3aBucumoe HacneqoBaHue
MIPU3HAKOBY
23-24 Pemenue 3anay no teme: [IpakTukym
«B3anMoelicTBUE TEHOB) 110 PELICHUIO
JIOTHYECKHX,
TBOPUYECKUX
3a/1a4 U 3a7a4
10 AJITOPUTMY
25-26 Pemenue 3anay no teme: [IpakTukym
«XpOMOCOMHAs TEOpUs 10 PEIICHUIO
HACJIEICTBEHHOCTH» JIOTHYECKHX,
TBOPUYECKUX
3a/1a4 U 3a7a4
10 AJITOPUTMY
27-28 Pemenue 3amau mo teme: [IpakTukym
«['enernka momna» 10 PELICHUIO
JIOTHYECKHX,
TBOPUYECKUX

3a1a4 ¥ 3a1a4




10 aJITOPUTMY

29 Pemenue 3a1a4 o teme: 1 [IpakTukym
«3aKOHOMEPHOCTH IO PEIICHUIO
U3MEHUYMBOCTH JOTHYECKUX,
TBOPUYECKHUX
3aj1a4 v 3a/1a4
10 AJITOPUTMY
30 Pemenue 3a1a4 o teme: 1 [IpakTukym
«['eneTnka genoBexa» IO PEIICHUIO
JOTHYECKUX,
TBOPUYECKHUX
3a1a4 v 3a/1a4
10 aJITOPUTMY
31 TectupoBanue o Kypcy 1
«Pemenne Ononornyeckux 3agay
B X0Jie ToAroToBKU K ETO»
32-33 AHaM3 TeCTUPOBAHUS 2

ok w

NHOPOPMAIIMOHHOE OBECIIEYHEHHME

Memoouueckue nocoous u 0OnoJIHUmMEIbHAA TUMEPAMYpPa
Jumepamypa 01a yuumens.

bepkun6aut M.b., I'marones C.M., IBanosa H.I1., ®punman M.B.,
®ypanes B.A., Uy6 B.B. Metonuueckoe nmocobue k yueOHuky “O0ras
ouonorus” - M.: MUPOC, 2000. — 93c.
Mypraszun .M. 3agaun u ynpaxxaenus no ooueid onosoruu. [locodue s
yuutenei. — M.: [Ipoceemenue, 1981. — 192c.
Bricoukas M.B. TperaupoBounsie 3amaun. Bonrorpan. Yuurens: 2005. 148c.
['ynses B.I'. 3agaunuk no renetuke. M. Komoc1980.
Kyumenko B.C., [Taceunuk B.B. buonorus. llkonsHas omumnuana. ACT -
Actpenbs. M.2002. 300c.
A.B. I[Tumenos. Ypoxu 6uonoruu B 10 — 11 kiaccax, pa3BépHyToe
IJIaHUpOBaHue (B 2 yacTsax. — Spocnasis, - Akagemus pazputus, 2006

[TumenoB A.B. Ypoku buonoruu. Apocnasib. Yuurens roga Poccun: 2003.
270c.

Y4eOHUKH JJIS1 YYALMXCH:

buomnorus. Beenenue B Ouonoruro. 5 xinacc. Metoaudeckoe 1mocooue K
yueonuky H.U. Conuna, A.A. [1nemakoa «buosorus. Beenenue B




=

ounonoruto. 5 xknaccy/B.H. Kupunenkosa, B.U. CuBornazos. — M.: [Ipoda,
2013. - 184 c.

c.]2[buonorus: Kupoii opranusm. 6 ki., yueonuk/ H.U. Conun. -2-e usn.,
crepeotutl. - M.: [lpoda,2014. — 174,

c. :uin.]1[buonorus: MHOroo6pasue >KuBbIX OPraHU3MOBY 7 KII. : Y4eOHUK/
B.b. 3axapos, H.W. ConuHn . — 2-e u3., crepeorun. —M.:Jlpoda, 2016. -255,
c.]1[buonorus. Yenosek. 8 kiacc:. yaeOHHK 715l 00111e00pa3oBar.
yupexaenuit/ H.M. Conun, M.P. Canun — 5-e u3n., crepeotun. — M.:
Hpoda. 2017. — 287,

c.]3[Yuebnuk: buonorusa. O6mue 3aKkOHOMEPHOCTH. 9 KiI.: yuel. s
obmeoOpazosar. yupexaenuit/ C.I'.MamonToB, B.b.3axapos, H.1.Conun. —
M.: lpoda, 2016.-285,

VYyebnuk: buonorus. O6mias 6uosnorus. ba3ossiii ypoBens: yueb. mis 10-11
KJI. 0011eo0pa3oBaTenbHbIX yupexaennit/ B. . CuBornazos,
N.b.Aradonona, E.T. 3axapona; noja pea. akan. PAEH, npod. B. b.
3axapoBa, — M.: Jlpoda: MockoBckue yueoHuku, 2017- 368c¢.: ui.

Jumepamypa ona yuauwjuxcs.
[1.M BopoauH, JI.B. Beicoukas, .M. [Ipmminun u ap. buonorus (o6mias
ouosorus), yueOHuk 1yt 10 — 11 kimaccoB 0011e00pa3oBaTeIbHBIX
YUpEXKICHHM; TpoUIbHBIN ypoBeHb; 1 yacTh . — M.; [IpocBemenue. - 20006.
I''M. e, O.B. Cabnuna, JI.B. Beiconkas, [1.M. bopoaun. O6mas
Ouomnorus: npakTukym Jjst yuamuxcst 10 — 11 k1. 061eo6pa3oBaTeIbHBIX
yapexaeHu; TpoGUIbHBIN YPOBEHB
SApwiruna B.H.buonorus mis noctynatromux B BY3s1. M. “Briciias
mkona”1998. 475c.
baryes A.C., I'ynenkoBa M.A., EneneBckuit A.I'. u ap. buosorus: bonpuion
CIIPABOYHUK JIJIs IITKOJIBHUKOB M TIOCTYMNAIONUX B BY3bl. - M: JIpoda,
2004.10

Humepnem-pecypcol
http://www.eidos.ru — Diaoc-1IeHTp AUCTAHIIMOHHOTO 00Pa30BaHHUS
http://www.km.ru/education - YueOHbie MaTepralibl U CIIOBapH Ha caiiTe
«Kupuin u Medoamii»
http://school-collection.edu.ru/catalog/search - Enunas koyutekiust
1 (pOBBIX 00pPa30BATEITHLHBIX PECYPCOB
http://window.edu.ru/window/ - enuHoe OKHO AOCTyIa K 00pa3oBaTeIbHbIM
pecypcam HTEepHET 1O OMOJIOTHH.
http://www.5ballov.ru/test - Tect 1yt aOUTYPHUEHTOB 1O BCEMY IIKOJIBHOMY
Kypcy OMOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkommyHHKaIIMOHHBIE
BUKTOPHUHBI TI0 OMOJIOTHH - SKOJIOTUH Ha cepBepe BopoHekckoro
YHUBEPCHUTETA.




7. http://chashnikil.narod.ru/uchutil45.htm - KaTanor ccpuiok Ha
oOpazoBaTebHbIe pecypchl HTepHeTa 1o pasneny "buonorus”.

8. http://ic.krasu.ru/pages/test/005.html -TecThbl Mo GuoIOTHH.

9. http://www.kokch.kts.ru/cdo/ - tectupoBanre On-line mo 6uooruu ajs
yuanuxcs 5-11kmaccos.

10.Ipyrue MHTEpHET- peCypchbl HA YCMOTPEHUE YUUTENS U 00yUdaroIuXcs

Pecypcol oucmanyuonnozo odyuenus

1. http://www.informika.ru/- o0y4aromux nmporpamMmm mo OMOJIOTHU ¥ XUMHUH.

2. http://www.ballov.net/login.php - TecTsl Ha cTpaHuUIE 3JEKTPOHHOTO
naesauka ballov.net(aBropckue pecypcor)
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