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[TOACHUTEJIbHAA 3AIINCKA

PaGouas nmporpamma 1no 6M0I0ruM MOCTPOEHA Ha OCHOBE (DyH/IaMEHTAJIBHOTO sApa
COJIEpKaHusl OCHOBHOTO 00111ero o0pa3zoBanusi, denepaabHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa OCHOBHOT'O 00111ero 00pa3oBaHMsl, IPOrpaMMbl pa3BUTHS U
(dopMupOBaHUs YHUBEPCATbHBIX YUEOHBIX ACHCTBUNA, IPOTPAMMBI TyXOBHO-
HPaBCTBEHHOI'O PA3BUTHS M BOCIIUTAHMS JINYHOCTH U HAIlpaBJieHa Ha o0ecrieyeHne
€AMHBIX OPraHU3alUOHHBIX U METOJMYECKUX YCIOBHUI CO3/IaHUA U OOIIMX MOJIX0JI0B K
(YHKIIMOHUPOBAHUIO LIEHTPOB 00pPA30BaHUs €CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH
«Touka pocTay, B LIeJIAX 00ecledeHus peannu3annu GpenepagbHOro IpoeKTa
«CoBpemMeHHas IK0JIa» HAalMOHAIBHOIO MpoekTa «O0pa3oBaHUe», TPUMEPHOU
MIpOrpamMMbl OCHOBHOT'O 0011ero o0pa3oBanusi, padoyell mporpaMmsl 1o OHOIOTUH.

OBIIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA

[IpeameTt «O01as 6uoIOTH» SBISETCA OJHON U3 00I11€00pa30BaATEIbHBIX JUCIUILIUH
JUtst cpeHedt mKoibl. OCHOBHAS LeJIb Kypca - YCBOGHHE COJICpKaHUA MpeaMeTa U
JOCTIKEHHUE 00YYaIOMMUCS PE3YJIbTATOB U3yUYEHUS B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC ocHOBHOrO 00111€TO 00pa30BaHUs U OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl
OCHOBHOT'O 00I1IeTO 00pa30BaHMUs.

3anauu:

e OCBOCHHE 3HAHUN 00 OCHOBHBIX OMOJOTUYECKUX TEOPUSIX, UACIX U MPUHITUTIAX,
SIBJISIFOLAXCSI COCTABHOM YaCThK0 COBPEMEHHOW €CTECTBEHHOHAYUYHOU KAPTUHBI MUPA; O
MeToaaX OMOJIOTHUECKUX HAyK (IIUTOJIOTUH, TEHETUKH, CEJICKIINH, OMOTEXHOJIOTHH,
AKOJIOTHH );0 CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX OMOCHCTeM (KJIETKA, OPTaHH3M,
MOMYJISIUA, BUJl, OMOT€OIIEHO3, Onocdepa); BhIIAIOIMNUXCS OMOIOTUYECKUX OTKPBITUAX U
COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHUECKON HAYKE;

e OBJIQJICHUE YMEHUSMH XapPaKTEPU30BaATh COBPEMEHHBIC HAYYHBIC OTKPBITUS B
o0nacTu OMOJIOTHY; YCTAaHABIMBATE CBA3b MEXIY Pa3BUTHEM OUOJIOTHHU U COIHAIBHO-
ATUYCCKUMH, SKOJIOTHICCKUMH MTPOOIeMaMH YeJIOBEUECTBA; CAMOCTOSITEIIBHO TTPOBOINUTH
OuoJIOrHYeCcKHe uccieaoBanus (HaOI0IeHHe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICITMPOBAHMUE) M TPAMOTHO O(POPMIIATH TOJIYICHHBIC PE3YJIbTATHI; aHATM3UPOBATh U
UCII0JIb30BaTh OMOJIOrMYECKYI0 HH(OPMALIHIO; MOJIh30BaTHCS OMOJIOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

e Pa3BHUTHE IMO3HABATCIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CITOCOOHOCTEH B IIpoliecce U3yUYeHUsl MPoOIeM COBPEMEHHOM OMOI0OTHYECKON HAYKH;
IIPOBEICHUS SKCTICPUMEHTAIBHBIX HCCIICOBAaHUH, pelIeHUsT OMOJIOTHYECKUX 3a/1ad,
MOJICIIUPOBAHUS OMOJIOTHUECKIX 0OBEKTOB H MPOIIECCOB;

e BOCIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS 3aKOHOMEPHOCTEHN KMBOU
IpUPOABI, HEOOXOIUMOCTH OEPEKHOTO OTHOLIECHUS K HEl, COOJIO/IEHUS STUYECKUX HOPM
IpU MPOBEJECHUU OMOJIOTUYECKUX UCCIEIOBAHUN;

¢  HCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM JKU3HU 15
OLICHKH MOCJIEICTBUI CBOEH AEATEIBHOCTH 110 OTHOLIEHUIO K OKPY’KAIOLIEH Cpene,
COOCTBEHHOMY 3/I0POBBIO; BEIPAOOTKH HABBIKOB SKOJIOTUYECKON KYJIbTYPhI; 000CHOBAHUS
U coOroaeHus Mep npoduiakTuku 3adoneBannii 1 BUY-undexumm.



YYEBHO- METOJIMYECKWI KOMITJIEKT

Vyebno-metoanueckuii kommuiekt B.M. CuBornaszoBa mia 10—11 kiaccoB gBisieTcst
JIOTUYECKHUM MPOJI0JDKEHNEM Kypca 5—9 kmaccoB. Kypc Hanpasien Ha opMupoBaHue
€CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTAIINH, SKOJIOTUYECKOTO
MBIIUICHUS U 3I0POBOT0 00pasa KM3HU, Ha BOCIIUTAHUE OEPEKHOTO OTHOIICHUS K
npupojie. OCHOBHBIM OTJIMYHUEM U CYILIECTBEHHBIM MIPEUMYIIIECTBOM KOMILIEKTA,
0COOCHHO Ba)XXHBIM Ha COBPEMEHHOM ATarie pa3BUTUSI 00pa30BaHus, SBIISICTCS
HaIMoOJHEHHOCTh YYEOHUKOB CChUIKAMHU Ha JIEKTPOHHBIE PECYPCHI, KOTOPHIE
pa3MelIeHbl Ha MHTEpHET-pecypcax Kopropanuu «Poccuiickuii yaeOHUK.
Hanvure 1onoIHUTENBHBIX PECYPCOB Ha CAalTE MO3BOJIAET KAYECTBEHHO
MOATOTOBHUTHCA K cnaue EI'D.

Oo6opynoBanme: g poas J1adbopaTopusi MO0 OUOJIOTUH, MUKPOCKOIIBI CBETOBBIE,
1U(POBBIC, KOMIUIEKT BIIAYKHBIX MPENapaToB JEMOHCTPAIIMOHHBIN, KOMIUIEKT
repbapueB AEMOHCTPAIMOHHBIN, KOMIUIEKT KOJUIEKIIUMA IEMOHCTPAIIMOHHBIM.

Hcnonb3oBanue 0060pyoBanus lieHTpa « Touka pocTa» Mpu peain3aiuu JaHHOU
IPOrpaMMBbl MTO3BOJISIET CO3aTh YCIOBUS :

e JUISl PACIIMPEHUS COACPIKAHUS IITKOJIBLHOTO OMOIOTHYECKOro 00pa3oBaHus;

e JIJIS TOBBIIIICHUS TTO3HABATEIHLHON aKTUBHOCTH O0YUYAIOIINXCSA B €CTECTBEHHO-
Hay4YHOU 00JacTu;

e IS PA3BUTHS JIMYHOCTH peOeHKa B MpoIiecce 00yueHust OMOIOTHH, €T0
CIoCOOHOCTEH, POPMUPOBAHUS U YIOBICTBOPEHHUS COIUATBLHO-3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

e I pabOTHI C OJJAPCHHBIMU TKOJIbHUKAMU, OPTAaHU3AINHN UX PA3BUTHS B
Pa3JIMYHBIX 00JACTAX00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Tpumenss uudposbie 1a00paTOPUK Ha YpOKax OMOJIOTHH, YHAIIUECS CMOTYT
BBITIOJIHUTH MHOKECTBO JIA0OPATOPHBIX padOT U SKCIIEPUMEHTOB T10 TIPOTPaMMe
OCHOBHOW IIIKOJIBI.

MECTO YUEBHOTI'O ITPEAMETA B YYEBHOM IIJTAHE

B yueOHOM Kypce maercs pacipeelieHie Matepuaa 1o pa3zeinaMm U TeMaMm (B yacax).
[Iporpamma paccuurtana Ha 69 yacos: B 10- 35 u.( 1 yac B Henento), B 11- 34 u.(1 yac B
Henento). [Ipu 3ToM mipejuiaraercs ABa BapuaHTa 4acoBOM Harpy3ku: 1 u 2 yaca KJIacCHBIX
3aHATHI B Heaeno B TeueHue AByX JeT (10 u 11 knaccer). CootBercTBeHHO 70 1
140 yacoB B Teuenue nByx JieT. CHhopMynnpoBaHbl OCHOBHBIE TIOHSTHSI, TPEOOBAHUS K
3HAHUSAM U YMEHHUSAM y4YaluXcs 0 OCHOBHBIM OJoKkaM MH(popMauu. B koHIle Kaxa0ro
paszznena 0003HaYeHBI MEKIIPEAMETHBIE CBsI3U Kypca «O01iast Ononorus».

HEHHOCTHBIE OPUEHTUPBI COAEPXXAHUA KYPCA BMOJIOI'NA

B nponecce ocBoeHus Kypca ydauuics MoyquT BO3MOKHOCTb TPUOOpEcTH
MO03HABATEJIbHBIE [ICHHOCTU: - YMEHUE KPUTUUECKU OLIEHUBATH MH(OPMAIUIO O
JeSTEIbHOCTH YEJI0BEKa B IPUPOJE, MOTYYAEMYIO U3 PA3HBIX HCTOYHUKOB;

- BJIaICHUC OCHOBHBIMH METOAAMH HAYYHOI'O ITIO3HAHUWA IIPU OMOJIOrMYECKUX



HCCIICIOBAHUSIX KUBBIX 00BEKTOB U SKOCUCTEM: OMUCAHUE, U3MEPEHUE, HAOIIOACHUE;

- BJIaICHNC HaBBIKaMH HO3HaBaTCHLHOﬁ, y‘{C6HO-I/ICCJI€,Z[0BaT€JILCKOﬁ )41 HpOGKTHOﬁ
ACATCIbHOCTH, HABBIKAMH PAa3pCIICHUA HpO6JI€M;

- CITOCOOHOCTH M TOTOBHOCTB K CaMOCTOATCIbHOMY ITIOUCKY MCTOAOB PCIICHUA
IMPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHU,

- BJIaACHHUC HAaBbIKaMU MMO3HaBaTECILHOM pe(l)HeKCI/II/I KaK OCO3HaHH: COBCPIIACMBbBIX
I[GﬁCTBI/Iﬁ N MBICJIUTCIIBHBIX IIPOUCCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHHUI] CBOCTO
3HaHHUA 1 HC3HAHN:A, HOBBIX IIO3HABATCIIBHBIX 3aa4 U CPCACTB UX JOCTHUIKCHUSI,

- HPABCTBEHHBIC IICHHOCTH: CIOCOOHOCTh aHAJIM3UPOBATH U OLICHUBATH MMOCIEICTBUS
NEATEIbHOCTH YEJI0BEKa B IPUPOJIE;

-KOMMYHHMKATUBHBIE IIEHHOCTH: BJIaJICHUE 3bIKOBBIMU CPEACTBAMU — YMEHUE SICHO,
JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS, UCIIOIb30BATh aJICKBATHBIE S3bIKOBBIC
CpelCTBa; YMEHHUE MPOJYKTUBHO OOIIATHCS U B3aUMOJIEUCTBOBATH B MPOLIECCE
COBMECTHOM JI€ATENIbHOCTH, YYUTBIBATH MO3UIMH IPYroro, 3p(HEeKTUBHO pa3peraTh
KOH(DJIUKTBHI.

PE3VJIBTATBI OCBOEHUA KYPCA BMOJIOI' MU
[IpenmeTHbIe pe3yIbTaTHhI:

- popmMupoBaHUE PEACTABICHUA O POJIM U MECTE OMOJIOTHH B COBPEMEHHOM HayUYHOU
KapTUHE MHPA;

- IOHUMaHue POy OUOJOTUM B GOPMUPOBAHUU KPYro3opa U (yHKIIMOHATLHOMN
rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS IPAKTUUECKUX 3a]1ay;

- OBJIaJICHHE OCHOBOIIOJIATAIOIIUMHU MOHATUSIMH U TPEACTABICHUSIMH O KUBOU
OpUPOJIE, €€ YPOBHEBOW OpraHM3alii 1 3BOJIOLNH;

- YBEPEHHOE MOJIb30BaHNUE OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- OBJIaACHHC croco0aMHM BBISIBJIIEHUS U OIOCHKH aHTPOIIOI'CHHBIX U3MEHCHUH B IIpUpPOIC,
O

-opMupoBaHUE YMEHHI OOBSICHATH PE3YJIBTATHl OMOJOTUYECKUX IKCIIEPUMEHTOB,
peraTh 3JIeMEeHTapHbIE OMOJIOTHYECKUE 3aauH.

JINYHOCTHBIE PE3YJIbTATHI:

- (hopmupoBaHre COOCTBEHHOMN MO3UIMHU MO OTHOIIEHUIO K OMOJIOTUYECKON
uH(pOopMaIK, MOJy4aeMO U3 Pa3HbIX HCTOYHUKOB;

- TOTOBHOCTH ¥ CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA



MPOTSKEHUN BCEU JKU3HU;

- CO3HATEIHLHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICIITHON
npodecCUOHAILHON 1 0OIIIECTBEHHON JIEATEIbHOCTH.

MGTaHpeIlMeTHI)Ie PE3YIIbTATHI:

- OBJIIAJICHUE COCTABIIIOIIMMHY IIPOCKTHON U UCCIIE0BATEIbCKON AEATEIBHOCTH 110
M3YYEHUIO 00IINX OMOJOTMYECKUX 3aKOHOMEPHOCTEM, CBOMCTBEHHBIX JKUBOU MTPUPOJIE;

- YMCHHUC CaMOCTOATCIIbHO OIPCACIIATDL LHEJIN U COCTABIIATD ITJIAHBI;

- CMIOCOOHOCTh CaMOCTOSATENIBHO OCYIIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
y4eOHYIO M BHEYUeOHYIO (BK/IIOUYasl BHEIIKOJIBHYIO) IeATeIbHOCTD;

-BI)I6I/IpaTB YCIICIIHBIC CTPATCIUU B PA3JIMYHBIX CUTYAlIUAX,

- YMEHHE OCYIIECTBIISITh CAMOCTOSTENIbHYIO HH()OPMAIIMOHHOIIO3HABATEIbHYIO
NEATENIbHOCTbD, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCA B PA3JIUYHBIX HCTOYHUKAX
uH(bOpMAaIUHU, KPUTHUYECKH OLIEHUBATh U HHTEPIIPETUPOBATH MHPOPMAILIUIO, TOTYyUAEMYIO
U3 Pa3JINYHbIX UCTOYHUKOB.

COIEP’ KAHUE KYPCA
10 KJIACC (35 gacoB)
Paznen 1 buonorust kak Hayka. MeToibl HAyYHOTO TTO3HAHUS 3 yaca.

BBEJIEHUE. Mecto kypca «O01mast OMoJIoTHs» B CHCTEME €CTECTBEHHO-HAYYHBIX
JTUCITUTUINH, a TaKXKe cpean Ouonorndyeckux Hayk. Llenb u 3amaum kypca. 3HaueHue
peaMeTa Jijisi TOHUMAaHUs €IMHCTBA BCETO KUBOTO, B3AaMMOCBSI3U BCeX YacTeil onochepsl
3emuu. Cucrema xuBOM npupoibl. [{apcTBa )KUBOM MPUPOIBI.

Tema 1.1 KPATKASA UCTOPUA PAZBUTUA BUOJIOI'NU. Ctpykrypa 6uosoruu
Kak Hayku. buonornueckue Hayku o popMe U CTpOeHUU opranu3mMoB. CrcTeMaTuka.
DBooIMoHHOE yueHue. Knaccudukaius 6MoIornyeckux HayK. ITarbl pa3BUTHUS
ouonoruu. Jlemoncrpanus. buorpaduu u noptpersl (M300pakeHus) y4EeHbIX, BHECIIUX
BKJIaJl B CTAHOBJICHUE U pa3BUTUE OMOJIOTUU KaK HAYKH.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUM . Yuamuecs 101KHBI 3HATh:
omnpeesieHre OMOJIOTUM KaK HAyKW;, OCHOBOIIOJIOKHUKOB OMOJIOTUM KaK HaYyKH,
OCHOBOTIOJIOKHUKOB HAy4YHOM (3amaiHoM) MEIUIIMHbBI, aHATOMUHU, (PU3UOJIOTUH;
cozziaresyiel KIETOYHON TEOpHUH; COo3JaTesIeii COBPEMEHHOIO SBOJIIOIIMOHHOTO YUCHUS U
ATaIlbl €r0 CTAHOBJICHUS; KJIACCU(UKAIIUIO OMOJIOTMYECKUX HAYK.

Tema 1.2 CYHIHOCTD XXMU3HU 1 CBOMCTBA XUBOTO. OnpeneneHue KU3HU.
XUMHUYECKHUM COCTaB U KJIETOYHOE CTPOCHHE OPraHU3MOB, Hacesomux 3emito. OoMeH
BEILIECTB U CAMOPETYJISIIUS B OMoJIorndeckux cucremax. CaMOBOCIIPOU3BEICHNUE;
HACJIEJICTBEHHOCTh M M3MEHYMBOCTh KaK OCHOBA CYIIIECTBOBAHUS KUBOU MaTepuu. PocT u



paszButue. PaznpaxuMocTb. PUTMUYHOCTH IPOLIECCOB KU3HEACSITEILHOCTH.
JIUCKpETHOCTH U IIENOCTHOCTh. JleMoHcTpanusi. CBOMCTBA )KUBOTO (aHUMALIHS).

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUM . Yuamuecs q101KHbBI 3HATh:
OIPENEIICHUE )KU3HU; CBOMCTBA )KMBBIX CUCTEM; JaBaTh ONPEIEICHUE )KU3HU;
IIPUBOJUTD IPUMEPHI ITPOSIBIICHUNA CBOMCTB KUBOTO.

Tema 1.3 YPOBHU OPI"AHM3AITUU )KUBOU MATEPUI. METO/IbI
BUOJIOI'NN. YpoBHH OpraHu3aiuu )uBoM rpupoasl. Mepapxus ypoBHeil. MeTonbl
MO3HAHUS KUBOW IPUPOJIBI U UX 0COOCHHOCTH. JleMoHcTpalus. YpOBHU OpraHu3aluu
KUBOW MaTepuu (aHUMAaIIUs).

ITPEAMETHBIE PE3VYJIBTATBI ObYUEHU . Yyaimuecs 10KHBI 3HaTh: YPOBHU
OpTraHu3alliy )KUBOW MPUPOJIbI; METOJIbI IO3HAHUS KUBOM MPUPOAbl. OCHOBHBIE TOHATHSI.
buonorus. XKu3ub. OCHOBHBIE OTJIUYHS KUBBIX OPTaHU3MOB OT 0OBEKTOB HEKUBOM
IPUPOJIBI. YPOBHU OpraHU3alluM )KUBOU MaTepuu. OOBEKTHI U METOJIbI U3YUCHUS
B Ouosorun. MHOroo0Opasue *«KuBOro Mupa.

Pa3nen 2 Knerka 11 4gacos.

Tema 2.1 UCTOPUA N3YUEHU A KIIETKU. KIIETOUHASA TEOPU . Knetka kak
CTPYKTYpHas ¥ (yHKIIMOHAIbHAS €IUHULIA )KUBOTO. McTOpHS U3ydeHUs KIETKH.
IIpokapuoTnueckas U 3ykapuoTuueckas KieTku. [I[puHuunmaneHas cxema CTpOeHus
kieTku. Kiierounas Teopust U €e OCHOBHBIE MOJIOKEHUS. JleMOoHCcTparus.
IIpyHIMIIMAIBHBIE CXEMBI YCTPOMCTBA CBETOBOI'O M 3JIEKTPOHHOTO MUKPOCKOIIOB.
Mopaenu knetku. Mukpomnpemnaparsl KJIETOK PACTEHUN, J)KUBOTHBIX U OJHOKJIETOYHBIX
rpu0oB. MaTepuaisl, pacckasblBarolme o Ouorpausax y4eHbIX, BHECIIUX BKJIA] B
pa3BUTHE KIETOYHON TEOPUH.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUM . Yuamuecs q101KHBI 3HATh:
OPUHLUIIHATIBHYIO CXEMY CTPOSHHS KJIETKH (I1a3MaTHUecKkas MeMOpaHa, IIUToriasma,
TeHeTUYECKUH anmapaT); MHOTOOOpa3ue MpoKapuoT; MHOrooOpasue 3yKapHuoT;
0COOEHHOCTH KJIETOK OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB; OCOOEHHOCTH
PACTUTENBHBIX U )KUBOTHBIX KJIETOK; TOJOXEHUS KIIETOYHONU TEOPUU CTPOCHHUS
opranu3moB. OcHoBHbIe noHsTHs. Knetka. [{utonorus. [IpokapuoTsl: 6akTepuun u
CHHE3eJICHBbIE BOJAOPOCIH (LIMaHOOAKTEepUHU). DyKaprUOTHUECKas KJIIE€TKa; MHOTO0Opa3ue
AYKapHOT; KIETKH OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB. OCOOEHHOCTH
PaCTUTEIBHOU U )KUBOTHOM KJIETOK. 110710KEHNS KIIETOYHOU TEOpUH.

Tema 2.2 XUMUYECKUN COCTAB KJIETKU. DjeMeHTHBIH COCTaB KIETKH.
PacnpocTpaHeHHOCTH 2JIEMEHTOB, UX BKJIAJl B 00pa30BaHUE )KMBOW MaTepUU U OOBHEKTOB
HEXXHUBOM MPUPOJIbI. MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI, YIIbTPAMUKPOIIEMEHTBI;, UX
BKJIa/1 B 00pa30BaHNE HEOPTAaHUYECKUX U OPTaHMYECKUX MOJIEKYJI )KMBOTO BEIIIECTBA.

ITPEAMETHBIE PE3YJIbTATBI ObYUEHUS. Yuamuecs 101KHBI 3HaTh: Makpo- U
MHUKPO3JIEMEHTBI, BXOASIINE B COCTAB JKMBOTO, U UX POJIb B opranu3zMme. OCHOBHBIE
noHsATHsI. OpraHoreHbl, MaKpOAJIEMEHThI, MUKPOAJIEMEHTHI, YIBTPAMUKPOIJICMEHTHI.

Tema 2.3 HEOPTAHUYECKUE BEIHIECTBA KJIETKU. Heoprannueckue
MOJIEKYJIbI )KUBOT'O BEIIIECTBA: BOJIA; XUMUYECKHUE CBOMCTBA U Onosioruueckas poib. Conu



HCOPraHN4YCCKUX KHUCIIOT, UX BKJIA/ B oOecrieucHue npouecCCoOB KUBHCACATCIIbBHOCTU U
moAACPKaHnC roMeocTasa. Ponp kaTHOHOB M aHHMOHOB B 00ECIICYECHU mMpoueccCcoB
KHU3HCACATCIIbHOCTH. OcMOC 1 OCMOTHYECKOE AaBJICHUC,; OCMOTHYCCKOC ITOCTYIIJICHHUC
MOJICKYJI B KIICTKY.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10KHBI 3HATh:
XUMUYECKUE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJBI; POJIb KATHOHOB M AHUOHOB B
o0ecrie4eHuu MPOoIECCOB KU3HEAeATeNbHOCTU. OCHOBHBIE TOHATHS. CBOWCTBA BOJIBI.
Mumnepansabie conu. ['uapoduiibabie u ruapooOHbIE BEIIECTBA.

Tema 2.4 OPTAHMYECKHME BEILIECTBA. OBIIIAA XAPAKTEPUCTUKA.
JINTIN/IBI. Oprannyeckue MoJieKyiabl. HU3KOMOJIEKyIsIpHBIE U BBICOKOMOJIEKYJISIPHBIE
coeAnHeHus. JIunuapl: ctpoeHue, Kiaccupukanus U OUoJIorudecKas posb.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUS Yuamuecs 10MKHBI 3HaTh: MPUHIIAIBI
CTPYKTYPHOM OpraHu3anuu U GyHKIUU TUIUA0B. OCHOBHBIC MTOHATHS. JIUITHIBL.
JIunmonel. HenTpasibHbIE KUPBI.

Tema 2.5 OPTAHUYECKHWE BEHIECTBA. YI'JIEBOJIbI. BEJIKW. YrneBosst:
CTpOCHHE U OMoJIoruYecKas pojb. MoHocaxapuabl U Moaucaxapuabl. bemkn —
OMOJIOTHYECKHE TIOJIUMEPHI; UX CTPYKTypHas opranu3anys. OyHKIUN OSIKOBBIX
MoJsiekys. benku-pepmentol. CTpyKTyphl Oelika: IepBUYHAs, BTOPUYHASI, TPETUYHAS,
yeTBepTUUHAs. JleHaTypanus u peHatypauus 6enkoB. JlemoHcTpaius. O0beMHbIE MOIETN
CTPYKTYPHOU OpraHu3aiiy OMOJIOTMYECKUX MOJTUMEPOB — OEIIKOB.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10MKHbBI 3HaTh: MPUHIIAIIBI
CTPYKTYPHOM OpraHu3anuu U GyHKIUN OEJIKOB U YIJI€BOJIOB; KIIACCU(PHUKALIUIO
yriieBoioB. OCHOBHBIE TOHATHS. Y TI€BOAbI. MOHOCAaxXapuabl, OJIACaXapuIbl. benku.
buonoruueckue nosumMepsl. JleHaTypaius U peHaTypaius OCIKOB.

Tema 2.6 OPTAHUYECKUE BEIIECTBA. HYKJIEMHOBBIE KUCJIOTBI. IHK —
MOJIEKYJIbl HacneAacTBeHHOCTH. Penynnukanus JIHK, nepenaya HacneactseHHOM
uH(opManu U3 NMokoJjieHus B mokojeHue. [lepenayua HacineacTBeHHON HHGOpPMALIUK U3
sapa B nutoruiazmy; tpanckpumnius. PHK: crpykrypa u ¢dyukiuu. Mudopmanrionssie,
TpaHcnopTHeie, pudbocomansubie PHK. JlemoncTpanusa. O0beMHBIE MOJIETH HYKJIEUHOBBIX
KHCJIOT.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUS Yuamumecs 101KHBI 3HATh: TPUHIUIIBI
CTPYKTYPHOU OpraHu3anui 1 GyHKIUN HYKIEMHOBBIX KUCIIOT; CTPYKTYPY HYKIEMHOBBIX
kucioT. OcHoBHbIE NOHATHSA. HykiienHoBbie kucinotsl. Perumkanus JTHK.
Tpanckpunuus. Hykimeorna. KoMmieMeHTapHOCTS.

Tema 2.7 OYKAPUOTHUYECKAS KIIETKA. IUTOIVIAZMA. OPTTAHOUIBI.
OykapuoTtnueckas kierka. [lnazmatuueckas memOpana u ee pyukiuu. Llutomnnasma
AYKapUOTUYECKON KJIeTKH. OpraHOM bl [IUTOIIA3Mbl, UX CTPYKTYpa U (YHKIIUH.
Knaccudukanus opranouaos. Llurockener. Bkitouenusi, Ux 3Ha4ye€HUE U poib B
MeTabonu3Me Ki1eTok. OCOOEHHOCTH CTPOCHUS pacTUTENbHOM KieTKu. JIabopaTopHbie U
npakTudeckue padotel OpraHouibl KJIETKU (BUPTYAJTbHO C MOMOUIBI0 MYJIbTUMEAUITHOTO
NpUIOKEHUS K yueOHUKY). [[purotoBienre u onucaHue MUKpOIPEnapaToB KIETOK



pacTeHUN.

I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 101KHBI 3HaTh: CTPOCHUE
IYKapHUOTHUYECKOM KJIETKH; OCOOEHHOCTU PACTUTEIbHBIX M )KUBOTHBIX KJIETOK;
KJ1accU(UKAIMIO OPpraHOUA0B KJIeTKH. OCHOBHBIE MTOHATHS. JyKapuOTHUYECKas KJIeTKa.
[Tna3zmatuueckas MmemOpana. Opranouisl IUTOILUIa3Mbl. HeMemOpaHHbie,
OJTHOMEMOpaHHBIC U ABYXMEMOpaHHbIC OPTaHOU b, BriTtoueHusI.

Tema 2.8 KIIETOUHOE AJ1IPO. XPOMOCOMBI. KnerouHoe sa1po — HEHTP
YIPaBJICHUA )KU3HEACATEIbHOCTHIO KJIETKU. CTPYKTYpBI KJIETOUHOTO fAJipa: siAepHas
000J109Ka, XpOMaTHH (TeTepOXPOMATHH), SJIPBIIIKO. XpoMocoMbl. KapuoTtur.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUS Yuamuecs 10aXKHbBI 3HaTh: CTPOCHUE
U QYHKIIUY s7Ipa; 3HAYCHHUE MTOCTOSHCTBA YHUCIa U (POPMBI XpPOMOCOM B KJIETKE.
OcHoBHbIE MMOHATHS. XpoMocoMbl. Kaprotumn. JIUImIonHbIi ¥ TaruiouIHbIA HaO0phI
XPOMOCOM.

Tema 2.9 IPOKAPUOTUYECKAS KIIETKA. Ilpokapuotudeckue KieTku; popma u
pa3Mepbl. CTpoeHue HUTOIUIa3Mbl OAKTEpUATbHON KIETKU; OpraHu3alus MeTadoanu3Ma y
npokapuot. ['eneTndeckuii anmnapar 6akrepuid. CiopooOpazoBanue. PasmHoxeHuMe.
Mecto 1 poJib IPOKapHoT B OMoIieH03aX. JlJabopaTopHbIe U MpaKTHYECKUE pabOThI
N3yuenune kieTok OakTepuili Ha TOTOBBIX MUKPOIpEnapaTax.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 101KHBI 3HaTh: CTPOCHUE
IPOKAPUOTUYECKOM KIETKH; MHOT000pa3ue npokapuoT. OCHOBHbBIC TTOHSTHSI.
[Ipokapuotsl, OakTepun, uanodakrepun. Hykmeoun. MypeuH.

Tema 2.10 PEAJIM3AIIS HACJIEJCTBEHHOUM MH®OPMAIIVM B KJIETKE.
I'eH, reHeTMYECKUI KOJI, CBOMCTBA T€HETUYECKOTO KOJ1a. ITalbl peaiu3aiiuu
TeHETUYECKON MH(POPMAIIUU B KJIETKE (TPAHCKPUIIIUS U TpaHCHSIus). JleMoHcTpanms.
Tabnuua reneruaeckoro koaa. [Ipoctpancreennas monens JJIHK. Cxema 6nocunTtesa
Oernka.

ITPEAMETHBIE PE3YJIBTATBI ObYUEHU S Yuamuecs 10KHBI 3HATH:
ONPENEIICHHUE T€HA; CBOMCTBA TEHETHUYECKOr0 KOJ1a; 3Tallbl pealu3aluy HaCIEACTBEHHON
undopmaruu. OcHoBHBIE TTOHATHSA. ['eH, reHeTndeckuit koa. Komon. Tpurer.
AnTtukonoH. Tpanckpunuus. Tpancnasmus.

Tema 2.11 HEKJIETOUHA S ®OPMA XN3HU: BUPYCbI. OcobeHHocTu CTpOCHHUS U
pasMHOXkeHus BupycoB. Kuznennsiii mukia BUY. Bupychbie 3a0omeBanust u
npodmnaktuka ux pacrnpoctpanenus. CITINJL u mepsl ero npodumakTuky.

HemoHcTpanusa. Cxema CTpoeHHs BUpYyca.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10MKHBI 3HATh:
0COOEHHOCTH CTPOCHHS BUPYCOB; BHPYCHBIC 00JIE3HU YEIIOBEKA; MEphI MPOPUIAKTUKI
BHUPYCHBIX 3a00JIeBaHU YEIOBEKA.

Pa3znen 3 Opranusm 21 yac.

Tema 3.1 OP’TAHU3M — EJIMHOE LEJIOE. MHOI'OOGPA3UE OPI"AHM3MOB.
Pa3nooOpa3ue oprann3moB (0JTHOKJIETOYHBIE 1 MHOTOKJIETOYHbIE OPIraHU3MBI).



MHOrOKJIETOUYHBIM OPraHU3M KakK AUCKpPETHasi cucTeMa (TKaHu, opranbl). KonoHuaibHbIe
opranusmel. JlemoHcTparus. [Ipumepbl OMHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB.

ITPEIMETHBIE PE3VJIBTATBI ObYUEHHMS. Yyamuecs 10KHBI 3HATh:
OTIpeJIeJICHUE OpraHu3Ma; MHOTroo0pasue OpraHu3MoB (OJIHOKJIETOUHBIE, KOJOHUATBHBIE,
MHOTOKJIETOYHEIE.

Tema 3.2 ObBMEH BEIIECTB U ITPEBPAILLIEHUE SHEPI'NN.
SHEPI'ETUYECKHIT OBMEH. O6MeH BeIecTB 1 IPeBPalieHAe SHEPIUH B KIIETKE.
[Tnactuueckuii u sHepreTudecknii ooMeH. ATD kak yHHUBepcaabHbIH HCTOYHUK SHEPTHUU.
Makposprudeckue CBsi3u. JTallbl JHEPreTHIECKOr0 0OMEHa, PacIlleIIEHUE TIIFOKO3bI.
JeMoHcTtpanus. Cxema o0OMeHa BEIIEeCTB.

ITPEAMETHBIE PE3VYJIBTATBI ObYUEHUMS. Yuamuecs 101KHBI 3HaTh: 3Tallbl
oOMEeHa BEIeCTB; JTallbl HEPreTHIecKoro ooMeHa. OcHoBHbIE noHATHSI. OOMeH
BenecTB. Metabonusm. DHepretudeckuit oomeH. [Inactuueckuit oomen. ATO.
I'mukonns. Knetounoe apixanue.

Tema 3.3 INTACTUYECKWIM OBMEH. ®OTOCUHTE3. Tunsl nutanust. ABTOTPohbI
1 rerepoTpodsl. Potocunrtes. Pazbl porocuHTe3a. OCOOEHHOCTH 0OMEHA BELIECTB Y
pacTeHui, >KUBOTHBIX U rprboB. JlemoncTpanusa. Cxema poTrocuHTE3A.

ITPEAMETHBIE PE3VYJIbTATBI OBYUYEHUS Yuamuecs 10aKHbI 3HaTh: TPUMEPHI
ITACTHYECKOT0 O0OMeHa; ATarbl (POTOCHHTE3a U €0 poJjib B ipupoae OCHOBHBIC TTOHSITHS.
ABtoTpodsl. I'erepotpodsl. oTocunte3. CBeroBas ¢aza. TemHoBas dasza.

Tema 3.4 IEJIEHUE KIIETKHU. MUTO3. [enenue kietok. Kietku B
MHOTOKJIETOYHOM opranusme. [lousarue o nuddepeHImpoBKe KIETOK MHOTOKIETOUYHOTO
opranuszma. MutoTudeckuit uki: uatepdasa, penyrukanus JJHK; muto3s, dazbl
MUTOTHYECKOTO JICTICHUS U TPEoOpa30BaHuUsl XpPOMOCOM; OUOIOTHYECKUN CMBICIT U
3HaUYE€HHE MUTO3a (OECTI0I0e pa3MHOKEHUE, POCT, BOCIIOJIHEHHE KJIETOYHBIX TTOTEPH B
(U3HOTOTUYECKUX U MATOJOTUYECKUX YCIOBUAX ). JlabopaTopHbIE U MPaKTUIECKUE
paboThl M3ydeHue MUTO3a B KJIETKaX KOPEIIKa JIyKa (BUPTyaIbHO W/UIU HA TOTOBBIX
npenaparax).

ITPEAMETHBIE PE3YJIbTATBI ObYUEHUS Yuamuecs 101KHBI 3HATh:
MUTOTUYECKUHN U )KU3HEHHBIN LIUKIIbI KIETKH; OMOJIOTHYECKOE 3HaUYCHHE MUTO3a.
OcHoBHbIe OHATHSA. JKU3HEHHBIN HUKI KIETKH. XpoMocoMbl. Kaprnotun. Murotnueckui
UK, MUTO3. bronorudeckuii cmpicit Mutosa. [Ipodaza. Meradaza. Anadaza. Tenodasa.
Pennmukanus (pegymnukanus) JJHK.

Tema 3.5 PASMHOXEHUME: BECIIOJIOE U ITOJIOBOE. CymnocTs u popmbl
pa3MHOXKEHHUs OpraHu3MoB. becrnonoe pa3sMHOXKEHUE paCTEHUI 1 KUBOTHBIX. Buibl
Oecrionoro pasMHoXxeHUs. BapuaHTel BeretaTuBHOrO pasmHoskeHus. [loinosoe
Pa3MHOKEHUE )KMBOTHBIX U pAaCTEHUI; raMeThl, I0J0BOM nporecc. buonoruueckoe
3HAaYEHUE MOJIOBOTO PA3MHOKEHMS.

[MPEJIMETHBIE PE3VJIbTATBI ObBYUEHUS Yuamuecs mommKHbBI 3HaTh: (OPMBI U
pacrpoCTpaHEHHOCTh OECIIOI0r0 Pa3MHOKEHHUS; CYIIHOCTh MOJIOBOT'O PAa3MHOKEHUS U
ero ouosiornueckoe 3Hauenre. OcHoBHBIE MOHATH. PasMmHoxenue. becronoe



pasMHoxeHue. [lomoBoe pazmHoxkeHue. BereratuBHoe pasMHOkeHue. [lenenue.
Cnopoo6pazoBanue. Criopa. Pereneparus.

Tema 3.6 OBPA3OBAHUE ITOJIOBBIX KJIETOK. MEMO3. Meiio3 u ero ominums ot
MHUTO3a. bruonornueckoe 3HaueHue Meio3a. ['amerorenes. Dramnbl 00pa3oBaHUs MOJOBBIX
KJIETOK: pa3MHOXEHHE, POCT, CO3peBaHue (Mel03) 1 POPMHUPOBAHUE MOTOBBIX KJIETOK.
OcobeHHOCTH cliepMaToreHe3a U OBOreHe3a. 3HaueHue raMeToreHesa.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUS Yuamuecs 10a&KHBI 3HATh: CYIITHOCTh
Meio03a 1 ero OMoJIOTUYECKOe 3HAUYCHUE; IMPOIIecC raMeToreHesa u ero 3tanbl. OCHOBHBIE
noHsAtus. Meito3. 'ametsl. Aiineknerka. Cnepmaro3zoun. Cnepmuii. 'ameTorenes.
Cnepmarorenes. OBorenes. Craaus pasmMHoxkeHus. Ctaaus pocra. CTaaust CO3peBaHUS.
Cranusa popmupoBanus. PaznensHonomsie opranu3msl. ['epMapoauTsi.

Tema 3.7 OIUVIOAOTBOPEHHUE. OnnoaoTBOpEHHE U €r0 CYIIHOCTh. bronornueckuit
CMBICJI OTUIOZIOTBOpPEHUs. BapuaHThI O110/10TBOpeHUsI (Hapy>KHOE, BHYTPEHHEE,
MEPEKPECTHOE, CAMOOIIOAOTBOPEHUE, ECTECTBEHHOE M HCKYCCTBEHHOE). OCOOEHHOCTH
OTUIOJIOTBOPEHUS Y pacTeHUi. [IBOMHOE OTI0IOTBOPEHUE Y TOKPHITOCEMEHHBIX.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUS Yuamuecs 10aXKHbBI 3HaTh: CYIIHOCTb
OTUIOJJOTBOPEHUS U €r0 pa3HOBUIHOCTU. OCHOBHBIE NOHATHUS. OIIIOAOTBOPEHHUE:
HapyXHO€, BHyTpeHHee. OceMeHenue. 3urora. /[BoMHOE OO0 J0TBOPEHUE.

Tema 3.8 UHAVBUAY AJIBHOE PASBUTUE OPI"TAHU3MOB. OM6puoHanbHbIi
nepuoa pa3Butusi. OCHOBHbIE 3aKOHOMEPHOCTH ApOoOJIeHMsI; 00pa30BaHUE OJJTHOCIOMHOTO
3apojibliia — OJacTyJbl. ['acTpysiiys; 3aKOHOMEPHOCTH 00pa30BaHUsl IBYXCIOMHOTO
3apoabllia — ractpyJiibl. [lepBUUHBIN OpraHoreHes u AanbHeias nuddepeHnrupoBka
TKaHeU, opraHoB u cucteM. [locTaMOproHabHBIN IEpHOJ pa3BUTUSA. POPMBI
MOCTAMOPHUOHATBLHOTO TIeproAa pa3BuThs. HenmpsiMmoe pa3BUTHE; MOTHBINA U HEMOTHBIH
Meramopdo3. buonornueckuii cmpici pazsutus ¢ meramopdozom. [Ipsimoe pa3Butue

. IIPEJIMETHBIE PE3VYJIbTATBI OBYUEHU S Yuamiuecs n0KHBI 3HATH:
onpeJereHUe MOHATHS «OHTOTEHE3); MEePUOIU3ALNI0 UHANBUIYATBHOTO PAa3BUTHS;
ATanbl SMOPUOHAIILHOTO Pa3BUTHS; (POPMBI MOCTAIMOPUOHATIBLHOTO Pa3BUTHS;
0COOEHHOCTH MPAMOTo pa3BUTHUs. OCHOBHbIE MOHATUSA. OHTOreHe3. TUIb OHTOTeHEe3a.
Ombpuorenes. Jlpodnenue. I'actpynsius. Helipyna. PocT: orpanudeHHbIN 1
HEOTPAHUYCHHBIN.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOJIYKTHMBHOE 3/IOPOBBE.
Oco6eHHoCTH SMOPHUOHATBLHOTO pa3BUTHUS YeoBeka. [Iporecchl, Mpoucxoasiine Ha
paHHUX dTarax sMopuorenesa (hopmupoBaHue MOpyJibl U 61acTyibl). [Ipeamnoauerit u
IJ10/1HBIN TIepuoibl. Poxxaenue. [locTaMOprOHANIBHBIN MIEPUOT PA3BUTHS:
JTOPENPOAYKTUBHBIN, PENPOIYKTUBHBIN NEPUOABI, CTAPEHUE U CMEPTh. Kputnueckue
MIEPHUOIbI OHTOrEHE3a. BiMsiHME HUKOTHHA, AJIKOTOJI U HAPKOTUKOB HA PAa3BUTHE
3apoJIbIIIA U PEIPOAYKTUBHOE 3I0POBBE YETOBEKA.

ITPEAMETHBIE PE3VYJIBTATBI ObYUEHUM A Yuamuecs 101KHbI 3HATh:
0COOCHHOCTH OHTOT'€HE3a YEJIOBEKA; MEePUOAN3ALINIO HHIAUBUAYAJTIBHOTO Pa3BUTHS
YeJIoBeKa; 3Tarbl SMOPHOHATIBLHOTO PA3BUTHS YEJIOBEKA; OCOOCHHOCTH M MEPUOIU3AIUIO



OCTAMOPHOHANILHOTO pa3BUTHA YenoBeka. OCHOBHBIE OHATUS. Mopyna. biacryna.
I'actpyna. Helipyna. JlopenponykTuBHbIi nepuol. PenponyktuBHsii nepuon. llepuon
CTapeHusl.

Tema 3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTAX
HACJIEACTBEHHOCTU U USMEHUYNBOCTU. I'. MEH/IEJIb —
OCHOBOIIOJIOXKHUK TTEHETUKU Otkpsitue I'. MeHaenem 3aKOHOMEpHOCTEM
HacJe10BaHMs Npu3HaKoB. OCHOBHBIE MOHATHS T€HETUKH (T€H, JIOKYC, TOMOJIOTMYHbIE
XPOMOCOMBI, TOMO3HUT0Ta, FETEPO3UT0Ta, TOMUHAHTHOCTD, PELIECCUBHOCTD, TEHOTHII,
dbenotun). [ mOpugOoTOTHUECKII METOT M3YICHHS HACIIEICTBEHHOCTH.

ITPEJMETHBIE PE3YJIbTATBI ObYUEHUMSA Yuamuecs q0aKHBI 3HaTh: OCHOBHBIC
F€HETUYECKUE TTOHSATHUSI: TeH, IOMUHAHTHBIN NpU3HAK, PEIIECCCUBHBINA MPU3HAK, (PEHOTHII,
TE€HOTHII; CYIIHOCTh THOPUIOIOTUYECKOTO METOAa N3YUEHHUS HACJIEICTBEHHOCTH.
OcHoBubIe moHsATHA. HacneactBennocTs. M3MenuuBocTh. I'en. 'enotun. denoTui.
Annens. JloMuHaHTHBIN Tpu3HaK. PerieccuBHbIil npusHak. [ uOpu. AnbTepHaTUBHBIN
npusHak. ['omo3urora. ['ereposurora.

Tema 3.11 3BAKOHOMEPHOCTU HACJIEAOBAHUA. MOHOT'MBPUJIHOE
CKPEILLMBAHUME. Monorubpuanoe ckpeniBanue. JIOMUHaHTHBIE U PELIECCUBHbBIE
MPU3HAKU. AJUICIIA U AJUICIIbHBIE TE€HBI. | OMO3UTOTHI U T€TEPO3UTOTHI. [1epBhIi 3aKOH
MeHnnens — 3akoH eAMHOO0pa3usi THOPUIOB MEPBOrO MOKOJICHUS (TIPaBUIIO
ToMUHUpOBaHus ). Bropoii 3akon Menaens — 3akoH paciierieHus. 3aKoH (TUIoTe3a)
YUCTOTHI TaMmeT. [{uTonornyeckne 0CHOBBI MOHOTUOPHIHOTO CKPEIITUBAHUS.
JlabopaTopHble U pakTUUeckre padoThl Pemenne 3a1ay Ha MOHOTHOPUTHOE
CKpEILLUBaHUE.

[NPEAMETHBIE PE3VYJIbTATBI ObYUEHHMS Yuamuecs nomkHbI 3HaTh: MEPBBIA U
BTOPOU 3aKOHBI MEHIEIIs; 3aKOH YHUCTOTHI TAMET; LUTOJIOTUYECKUE OCHOBBI
MOHOTMOPHIHOTO cKpeluBaHusi. OCHOBHbIE MOHATHUS. JJOMUHAHTHBIN IPU3HAK,
pelieCCUBHBIN MpU3HAK. AJUIENb, ajljleNIbHbIe TeHbl. 3aKOH eAMHO00pa3us THOPHUIOB
IIEPBOT0 NOKOJIEHHS. 3aKOH PACILEIJIEHUS. 3AKOH YUCTOTHI raMeT. [ OMO3UTOTHBIE U
rE€TEPO3UTOTHBIE OPTaHU3MBI.

Tema 3.12 3BAKOHOMEPHOCTU HACJIEJJOBAHUA. JUTUBPUIHOE
CKPEILIMBAHUE. qurubpumaHoe ckpemmBanue. TpeTuil 3akoH MeHiens: — 3aKoH
HE3aBHUCHUMOTO HACJICIOBAHUS NMPU3HAKOB. AHAIM3UPYIOIIEE CKPEIMBAHHE.
JlabopaTopHbie 1 MpakTUUecKue padoThl Perenue 3ana4 Ha TUTHOPUIHOE CKPEIIUBAHHUE.

ITPEAMETHBIE PE3VYJIbTATBI OBYUEHUS Yuamuecs 10dKHBI 3HaTh: TpEeTUM
3aKk0H Mennensa. OCHOBHbIE MOHATHS. 3aKOH HE3aBUCUMOT'O HACJIEI0BaHUS IPU3HAKOB.
AHammsupyroniee ckpemmsanne. Pemerka Ilennera.

Tema 3.13 XPOMOCOMHASA TEOPUA HACJIEJCTBEHHOCTH. XpoMmocomHas
TEOPHUsI HACIEACTBEHHOCTH. 3akoH Moprana. ['pynna cuemienus. [IpuurHbl HapymeHus
crerieHus: reHoB. JlabopaTopHbie U mpakThuueckue padoTel Pemienue 3agad Ha
CLEIUICHHOE HACIEA0BAHUE IPU3HAKOB.

ITPEAMETHBIE PE3YJIBTATBI ObYUEHUM A Yuamuecs n101KHbI 3HaTh: OCHOBHBIC



MOJIOKEHUS] XPOMOCOMHOM TEOPUU HACIEACTBEHHOCTH; 3aKOH MopraHa; IpUYUHBI
HapylieHus cuemieHusi. OCHOBHbIE MOHATHS. XPOMOCOMHAsi TEOPUSI HACTIEACTBEHHOCTH.
3akon Moprana. Kpoccunrosep. ['pynna cuerieHus.

Tema 3.14 COBPEMEHHBIE ITPEJICTABJIEHM A O I'EHE 1 TEHOME. I'enom.
['eHoTHN KAk cHUCTEMA B3aMMOJICUCTBYIOIIMX T€HOB. B3auMOaelCTBUS alIeNbHBIX U
HeaJUICIIbHBIX T€HOB.

ITPEAMETHBIE PE3VYJIBTATBI ObYUEHUM A Yuanuecs 101KHBI 3HATh:
ONPEACTICHUS TTOHATUN «T€HOM» U «T€HOTHUID»; BHUJIbI B3aUMOACHCTBUA T€HOB. OCHOBHBIC
nousatud. ['en. ['erom. ['enorun. B3anumMonencTsus reHoB.

Tema 3.15 TEHETUKA ITOJIA. XpoMocoMHOE ompeaeneHue noia. AyTocoMbl U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIN U rereporameTHbIi nout. [Ipru3Haku, ClenIeHHBIE C
noJsioM. JlabopatopHble U IpakTUYecKrue paboTel Perienne 3a1ay Ha CIEIVIEHHOE € TI0JIOM
HACJIEJOBAHUE MPU3HAKOB.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10IKHBI 3HATh:
XPOMOCOMHOE OIPEICIICHUE T10J1a; MPU3HAKHU, CLICIJICHHBIE C II0OJIOM; TOMOT'aMETHBIN U
reTEPOraMeTHBIN MOJI y pa3Iu4HbIX Oprann3MoB. OcHOBHBIE TOHATHUA. [To.
I'omoramerssiit noist. ['ereporameTHbii nod. [Ipru3Haky, CLETIIIEHHBIE C MIOJIOM.

Tema 3.16 USMEHUYIMBOCTbL: HACJIEACTBEHHAA 1 HEHACJIEJICTBEHHAL.
MN3MeHUYnBOCTh Kak OJHO U3 OCHOBHBIX CBOWCTB KMBBIX Opranu3MoB. HacnenctBenHas
(reHOTHIIMYECKAsI, MHAUBUIyalbHas, HeoNpeAeacHHas). MyTalinoHHass 1 KOMOMHATUBHAs
M3MEHUMBOCTh. MyTaliuu 1 myTtarenbl. HeHacnencrBenHas (onpeenaeHHas, rpynmnoBas,
MoAu(pUKALMOHHAsA ) U3MEHYMBOCTh. Moaudukauuu. Hopma peakiuu. JlaboparopHsie u
npakTuieckue padotel M3yueHne MoauduKaiiMoOHHOM U3MEHUUBOCTH Ha TIpUMEPE
pacTeHU.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUM A Yuamuecs 101KHBI 3HATh:
oTpesieNieHUE U KJIacCU(UKALIUIO U3MEHUMBOCTH; KJIaCCU(UKALIMIO HACIEICTBEHHOM
U3MEHUYMBOCTH; MpUMepbl Moaudukauuii. OCHOBHbIE OHATHS. VI3MEHUYNBOCTB:
HacJeICTBEHHas U HeHacyieacTBeHHast. MyTtanuu. Myrarensl. Moaudukamuu. Hopma
peaKuuu.

Tema 3.17 TEHETUKA U 3/IOPOBBE YUEJIOBEKA. I'eneTuka ueoBeka u ee
pazzaenbl. MeToasl reHeTUKH yenoBeka. HacnencTBeHHble 00J1€3HU, TEHHBIE U
XpoMocoMHbIe. CoMaTHYEeCKHE U TeHepaTUBHbIE MyTaluu. [[puHIMIIBI 370pOBOTO 00pa3a
KWU3HU, TUATHOCTUKHU, TPOPUIAKTUKU U JISYEHUS TeHeTUUEeCKUX OoJie3Hel. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE.

ITPEAMETHBIE PE3VYJIBTATBI ObYUEHM A Yuamuecs 101KHbI 3HATh:
KJ1acCU(UKAIMIO MyTaIlui U HACIECTBEHHBIX 00JIe3HEH UeoBeKa; MPUHIUIIBI
3I0pPOBOTO 00pa3a KU3HU; METOIbI TUATHOCTUKH, TPOPUIAKTUKHU U JICUCHUS
HaCJIEJICTBEHHBIX OoJie3Hel. OCHOBHBIC MOHATHUS. [ eHHBbIE 00e3HN. XPOMOCOMHBIE
6osie3nn. CoMaTH4eCKue MyTaluu. | eHepaTUBHbBIE MYyTaIlUU.

Tewma 3.18 CEJIEKIUA: OCHOBHBIE METObI 1 JOCTUXEHU . Cenexuusi.
[Topona, copt, mrtaMMm. MeTtonbl cenekiuu. LIeHTpbl IpOUCX 0K IeHUS KYIbTYPHBIX



pacrenuid. Bknag H. Y. BaBunoBa B pa3BUTHE r€HETUKU U CEIICKIINH.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHM A Yuamuecs 101KHbI 3HATh:
ornpe/ereHNe CeNIEKIIMU KaK HAyKH U €€ TEOPETHUECKIE OCHOBBI (T€HETHKA); METObI
CEJICKIIMU; LEHTPbI MPOUCXOXKICHUS KYIbTYPHBIX pacTeHUH. OCHOBHBIC MOHSTHUS.
Cenexmus. [Topoma. Copt. llITamm. Ot60p. ['mbpuauzamnms. banskopoacTBeHHOE
ckpernmuBanue. ['erepo3uc. UncTeie TUHUN.

Tema 3.19 BUOTEXHOJIOI'YA: JOCTWUXXEHWA U IIEPCIIEKTHBbI PA3BUTH L.
buorexnonorus. I'enHas nnxenepus. I eneTnueckn MoAU(PUIIMPOBAHHBIE OPTAHU3MBI.
KnonupoBanue. DTuyeckue acieKTbl OMOTEXHOIOTHH.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUM A Yuamuecs n101KHBI 3HATh:
OTIpEICJICHHE | 3aJ]a4l OMOTEXHOJOTUH,; METOJbl OMOTEXHOJIOTHH; ITUYECKHUE aCIEeKThI
OMOTEXHOJOTHYECKUX Pa3padOTOK. Yyaruecs J0JDKHBI. OCHOBHBIC TTOHSTHS.
buotexnonorus. I'ennas uwxxenepus. Knonuposanue. buostuka.

ITPEAMETHBIE PE3VYJIbTATBI OBYUEHUMS. Yuamuecs 101KHB yMETh: paboTaTh
C Y4eOHHMKOM, COCTaBJISATh KOHCIIEKT maparpada, cxemsl ¥ TaOJIUIIBI; pa3padaThIBaTh
IJIaH-KOHCIIEKT T€MBbI, UCITOJIb3Ys pPa3HbIe HCTOUHUKNA UH(POPMAITUU; TOTOBUTH YCTHBIC
cooOmenusi, pedepaTsl U MPE3SHTAIMKA HA 3aJJaHHYIO0 TEMY; IOJb30BaThCs TOMCKOBBIMH
cucremamu MHTEpHETA.

11 KJIACC (34 4aca).
Pa3nen 1 Bun. 22 gaca.

Tema 1.1 PA3SBUTHUE BMOJIOI'MU B IOJJAPBUHOBCKMUIA ITEPMO/]. PABOTA
K. JIMHHEZ. OBontouns 1 3BONIONUOHHOE yueHHUE. VIcTOpHS 3BOMIONHOHHBIX UACH.
Kpearmmonusm u tpanchopmusm. Cucrematuka Kak Hayka. 3HaueHue padot K. Jlunnes mo
CUCTEMAaTUKE paCTEHUH U )KMBOTHBIX. bBUHapHas HOMEHKIaTypa.

ITPEAMETHBIE PE3YJIBTATBI ObYUEHM A Yuammecs n10KHBI 3HATh:
MIPEICTABJIEHNUS €CTECTBOMUCTIBITATENEN T0JAPBUHOBCKOM 3MOXHU O CYIIIHOCTH )KUBOMN
NpUPOABI U €€ 3BoJoNMK; B3TsiAbl K. JInHHEes Ha cuctemy )kuBoro Mupa. OCHOBHBIE
noHsTus. DBosonus. Kpeaunonusm. Tpanchopmuszm. DBomtonnonn3Mm. CucteMaTuka.
bunapnas HoMeHKIIaTypa.

Tema 1.2 DBOJIIOLHMOHHASA TEOPUA K. b. TAMAPKA. Yuenue o rpagamnuu
YKUBBIX OPTaHU3MOB U MOHATHE «JISCTHHIIA CyIIecTBY. Teopus katactpod KroBbe. 3aK0oHBI
Jlamapka (yripakHeHHe U HEYTPaXKHEHUE OPTraHOB U HACJIeIOBaHUE OJIaronpruoOpeTeHHBIX
npusHakoB). [Ipeacrasnenus Jlamapka 06 n3MeHunBOCTH. 3HaueHne Teopun Jlamapka.

ITPEAMETHBIE PE3YJIBTATBI ObYUEHM A Yuamuecs n101KHbI 3HaTh: OCHOBHBIC
oJIoXKeHus Teopun Jlamapka.

Tema 1.3 ITPEAIIOCBIVIKM BOSHUKHOBEHUA YUEHN A Y. TAPBUHA.
[Ipeanocbuiku Bo3HUKHOBeHUs yuenus Y. JlapBuHa: nocTkeHus B 001acTH
€CTECTBEHHBIX U COIMATbHO-3KOHOMUYECKUX HayK (KocMoroHudeckas teopus Kanta—
Jlanumaca, OCTUXKEHUA B 00JIACTH XMMHUU, 3aKOH €IMHCTBA OpraHu3ma u cpebl Pynbe—
CeuenoBa, npuHIun koppensaiuu Kroswe, padotsl K. bapa, padotsr Y. Jlaitens, paboTsl



A. Cmuta u T. MansTyca).

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHM A Yuamuecs 101KHbI 3HATh:
€CTECTBEHHO-HAYYHBIE U COLIMATIbHO-?PKOHOMUYECKHE MPEANOCHUIKA BOZBHUKHOBEHHUS
Teopuu [lapBuHa.

Tema 1.4 SBOJIIOLHMOHHASA TEOPUA Y. JAPBUHA. DkcnieAMIIMOHHBIN MaTepUa
Y. Hapsuna. Yuenue [lapBuHa 00 U3BMEHUMBOCTU. YueHHe JlapBruHa 00 HCKYCCTBEHHOM
otOope. BeceoOmas mHAMBUAYyaIbHAS U3MEHYUBOCTD U U30BITOUHASI YUCIIEHHOCTD
notoMcTBa. bopr0Oa 3a cyiecTBOBaHNE U €CTeCTBEHHBINH 0TOOP. Buabl 60pbObI 3a
cyuiectBoBanue. [Ipennocsuiku 00pbOBI 3a CyIIECTBOBAHUE U €CTECTBEHHOTO OTOOpA.
3naueHue Teopuu JlapBuHa. [IoHATHE O CHHTETHYECKON TEOPHUH IBOJIIOLUU.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10mKHBI 3HaTh: YUYCHHUE
JlapBuHa 00 UCKYCCTBEHHOM O0TOOpE; ydyeHue J[apBUHA O €CTECTBEHHOM OTOOpE.
OcHoBHbIe noHATHS. ['pynnoBas v MHIUBUyaIbHASI ©3MEHYUBOCTH. MICKyCCTBEHHBIN
oTO0p. becco3narenbHbIl U MeToaUYEeCKHil 0TOOp. boprba 3a cyiiecTBOBaHUE.
EcrectBeHHbIl 0TOOP.

Tema 1.5 BU/: KPUTEPUU U CTPYKTYPA. Bua kak reHETHUECKH W30JIMPOBAHHAS
CUCTEMa; peNpOTyKTUBHAS U30JISIUS U €€ MeXaHu3Mbl. Kpurepun Buja:
Mopdonoruueckuit, Gu3noIOrndeckuii, OMOXUMHUUECKUNA, TEHETUYECKUHN, IKOJIOTUUECKUH,
reorpaduueckuii. JlabopatopHblie u mpakTuueckue padotsl M3ydueHne nu3aMeHYMBOCTH U
KpPUTEPUEB BUJIA, ONTUCAHUE BUIOB MO MOP(POIOrMIECKOMY KPUTEPUIO.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUM A Yuamuecs 101KHBI 3HATh:
omnpeaeneHue Buaa; kpurepuu Buaa. OcHoBHbie noHATUsA. Bua. [onmynsuus. Kapuorur.
I'enodons.

Tema 1.6 TIOITYJIALNA KAK CTPYKTYPHAA EAMHULIA BUIA.
[TonynAnmoHHas CTPYyKTypa BUAA; SKOJIOTHUECKUE U TEHETUYECKUE XapaKTEPUCTUKHU
nonyJsnuid. Jlemorpaduyeckue nmoka3aTed U CTPYKTypa MOMyJISIIUH.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUM A Yuamuecs 101KHBI 3HATh:
OmpeIeJICHUE NOMYJSILNK; CTPYKTYpy nonyJisiiiuu. OcHOBHBIE NOHATUS. [Tomynsius.
Hemorpaduueckue nokazarenu. Poxgaemocts. CmepTHOCTS. [TontoBas ctpykrypa
nonysanuu. Bo3pactHast CTpyKTypa NOMyJISILNM.

Tema 1.7 ITOIIYJIALUMA KAK EAMHNUIA 95BOJIIOLUN. [Tonynsuusa —
3JIEeMEHTAapHAsl BOJIOLUOHHAS €UHULA. DJIEMEHTAPHbBIN YBOJIFOLMOHHBIN MaTepuai v
AJIEMEHTAPHOE IBOJIOLIMOHHOE SIBJICHUE.

IMPEAMETHBIE PE3VYJIBTATBHI OBYUYEHM A Yuamuecs: A0MXKHBI 3HaTh: CYIIHOCTb
TeHETHYECKUX MPOIECCOB B omyJsiusax. OcHoBHBIC TOHATHS. [ 'eHoTHT. ["'eHodoH .
DeHOoTuIl. DJIEMEHTAPHOE IBOJIIOIMOHHOE SIBJICHHE. DBOJIIOIIMOHHBIN MaTepUal.

Tema 1.8 ®AKTOPBI OBOJIFOIINH. DnemeHTapHbIe 3BOMIOIHMOHHBIE (PAKTOPHI
(MyTaIMOHHBI Mpolecc, U30JIALKSA, TOMYJIAIIMOHHbIE BOJIHBI, Ipeiid reHos,
€CTECTBEHHBII 0TOOP). POPMBI €CTECTBEHHOT'O 0TOOpA (CTAOMIM3UPYIOIINMA, ABYKYIIHM,
IN3pynTUBHBIN). Buasl namenunBoctu. PezepB uzmenunBoctu. JlabopaTtopHsie u



IpaKkTU4YecKue padoTel M3yueHre n3MEeHUYMBOCTH Yy 0COO€l OJTHOTO BH/IA.

[MPEIMETHBIE PE3VYJIBTATBI OBYUEHUWSA Yuamnuecst 10mKHBI 3HaTh: (PaKTOPBI
3BOJIIOIIUKM. OCHOBHBIE TOHATUS. DAKTOPHI IBOTIONMU. MyTallMOHHAsI U3MEHUYHUBOCTb.
Myraunu. Myraunonssii npouecc. M3omsanus. [lonynsanuonneie BoHbl. EcTeCTBEHHBIN
ot6op. Jlpeiid reHos.

Tema 1.9 ECTECTBEHHBIN OTEOP — I'/TABHAS JIBUXKVYIIA ST CUJIA
SBOJIIOLMHA. ®opmbl €cTeCTBEHHOTO 0TOOpa (CTaOUITU3UPYIONINH, IBHKYIIHH,
JTU3PYIITUBHBIN ).

I[TPEAMETHBIE PE3YJIbTATBI OBYUEHUS Yuamuecs n0MKHBI 3HaTh: (HOPMBI
ecTecTBeHHOTO 0TOOpa. OCcHOBHBIC MOHATHS. JIBroKyIui 0T60p. CTaOUIN3UP YOI
ot0op. Au3pynTUBHBIN 0TOOP.

Tema 1.10 ATAIITAIINA OPTAHU3MA K YCJIIOBUAM OBUTAHMA KAK
PE3VJIbTAT JEUCTBUS ECTECTBEHHOI'O OTBOPA. [IpucnocobuTenpHbIE
0COOCHHOCTH CTPOSHUSI, OKPACKU TeJla U MTOBEICHHS KUBOTHBIX. [loBeeHueckue
ananranuu. buoxumudeckue agantanuu. @usnosornyeckue agantanu. OTHOCUTEIbHAS
1eaecoo0pa3HoCTh aganTanui. JleMmoncrpanus. MimocTpaliuy u sKuBble pacTeHUS U
YKUBOTHBIC, TepOApUH U KOJIICKITUH, TTOKA3bIBAIOIINE MOP(OIIOTHICCKHE aTanTaIliu.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUM A Yuamuecs 101KHBI 3HATh:
KJ1acCU(UKAIMIO alanTalliid; TUIBI TOKPOBUTEILCTBEHHON OKPACcKU U (hOPMBI, UX
3HAUEHUE ISl BBDKUBAHUS; OCOOCHHOCTH MPUCITIOCOOUTEIHHOTO MOBEICHUS, 3HAYCHHE
3a00ThI O TOTOMCTBE ISl BhDKUBaHUS. OCHOBHBIC TTOHATHUS. AanTarius.
Mopdonoruueckas agantanus. Duznonoruueckas aganrtamus. buoxumuueckas
anantanus. [loBegenyeckas agantanus. [lokpoBuTeILCTBEHHAsI OKpacka u ¢hopma.
Mumukpus.

Tema 1.11 BULOOBPA3OBAHUE KAK PE3VJIBTAT 2BOJIFOLIUUN. TyTu
(crtocoObl) U CKOPOCTh BUI000pa30BaHUsI; Teorpadyuueckoe U SKOJIOTHUECKOES
BUJ1I000pa3oBanue. ['eorpadguyeckas u IKOJIOruuecKast U30JIsIUs.

IMPEAMETHBIE PE3VYJIbTATBI OBYUYEHUS Yuamuecs n0MKHBI 3HaTh: (OPMBI
BU000pa3oBanus. OcHOBHBIE OHSTHS. BugoobpazoBanue. ['enodona. N3omsmus.
['eorpaduueckoe Bug000pa3oBaHue. IKOJOTUIECKOE BU000pa30BaHNE.

Tema 1.12 COXPAHEHWME MHOI'OOBPA3MA BUJIOB KAK OCHOBA
YCTONMYMBOI'O PASBUTUA BUOCOEPHI. buonoruueckuii mporpecc u
ouonornueckuii perpecc. [Ipuannsl BeiMupanus BujoB. buonorndeckoe paznoobpasue.

ITPEAMETHBIE PE3VYJIbTATBI OBYUEHUS Yuamuecs 10aKHBI 3HaTh: TJIaBHbBIC
HANpPaBJICHUS BOJIFOLUN; MPUYUHBI BBIMUPAHUS BUJIOB; ITyTH JOCTHXKECHUS
o6uonornyeckoro nporpecca. OCHOBHBIC TTOHATHS. bronorudeckuii mporpecc u
OMOJIOTUYECKHI perpecc.

Tema 1.13 JOKA3ATEJIBCTBA 2BOJIIOLINN OPTAHUYECKOI'O MUPA.
[{uTonornveckue u MOJIEKYJISIPHO-ONOJIOTHYECKUE (MOJEKYIISIPHO-TEHETHYECKHE),
CPaBHUTEIHHO-aHATOMUYECKHE (CPAaBHUTEIBHO-MOP(OIOTUUECKHE),



aJICOHTOJIOTHYCCKUC, 3M6pI/IOJ'IOFI/I‘-I€CKI/Ie u 6I/IOFGOI’pa(1)I/I‘ICCKI/IC JOKa3aTCIabCTBA
3BOJIFOIINH.

ITPEAMETHBIE PE3VYJIBTATBI ObYUYEHM A Yuamuecs n101KHbI 3HATh:
KJIaCCU(PUKALUIO JOKA3aTENIbCTB ABOIOLMUA. OCHOBHBIE NOHATHUSA. LluTonorus.
Monekynspuas 6uosnorus. CpaBuutenbHast anaromus. [laneontonorus. buoreorpagusi.
AHasiornussle oprassl. ['omonornyseie opransl. PynumenTsl. ATaBU3MBL.

Tema 1.14. PASBUTHUE HPEI[CTABHEHI/Iﬁ O ITPOUCXOXJIEHMN )XN3HN HA
3EMJIE. Konuenmuu adbuorenesa u omorenesa. Oneitel @. Peau, JI. Criananmnanu u
M. M. Tepexosckoro, onbIT JI. [1actepa. [ umoressl cCTalimOHApHOTO COCTOSHUSA U
MaHCTIEPMUM.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10IKHBI 3HATh:
CYIIECTBYIOIIHUE TUIIOTE3bI MPOUCXOXKICHUS KU3HU Ha 3eMiie. OCHOBHBIC TTOHATHSL.
Aobuorenes. buorenes. [lancnepmus. Teopus cTalluOHAPHOTO COCTOSHUS.

Tema 1.15 COBPEMEHHGBIE TTPEJICTABJIEHUA O BO3HUKHOBEHUWU XXU3HUN.
Opranuyeckuii MUp Kak pe3ysibTaT 3BOJIOUNN. BOZHNKHOBEHHUE U pa3BUTHUE )KU3HU HA
3emite. XuMUUYECKU, ipeaduonorndeckuit (teopust akagemuka A. M. Onapuna) u
OMOJIOTUYECKUM dTaIlbl pa3BUTHUS KUBOM MaTepuu. Teopus 6uomom3a.

ITPEAMETHBIE PE3VYJIbTATBI OBYUEHUS Yuamuecs 10aXKHbBI 3HaTh: TEOPUIO
akanemuka Onapuna; Teopuro 6uornonsa. OcHoBHble noHsTHs. bruomnos3. Koamepsar.
[TpoOuoHT (MPOTOOMOHT).

Tema 1.16 PASBUTHUE )XN3HU HA 3EMJIE. Pa3zBuTue x%u3Hu Ha 3emiie B
apXeicKyro 1 MpoTepo30McKyto 3pbl. [lepBbie crenpl xku3Hu Ha 3emiie. [losBnenue Bcex
COBPEMEHHBIX THUTIOB 0€CIIO3BOHOYHBIX KUBOTHBIX. [lepBbie XopaoBbie. Pa3BuTne BOAHBIX
pactenuil. Pa3BuTue xu3HU Ha 3eMJie B ane030MCcKyto 3py. [losiBiIeHrE U 3BOIOIUS
CYXOIYTHBIX pacTeHui. [1annopoTHUKN, CEMEHHBIE MAITOPOTHUKH, TOJIOCEMEHHBIE
pacteHusi. BO3HUKHOBEHHE TTO3BOHOYHBIX: PHIOBI, 36MHOBOIHBIC, TPECMBIKAIOIIIECS.
Pa3Buture xu3HM Ha 3eMiie B ME3030MCKYIO U KaWHO30MCKYIO 3phl. [losBneHue u
pacIpOCTPAHEHUE TTOKPBITOCEMEHHBIX PACTEHUN. BO3HUKHOBEHHUE NITULL U
miekonuraromux. [Tossiaenue u passurue npumaros. IlosBiaeHne yenoseka.

ITPEAMETHBIE PE3YJIBTATBI ObYUEHU S Yuamuecs 10MKHBI 3HaTh: pa3BUTHE
YKUBOTHBIX U PACTECHUHN B pa3IMUHbIC NMEPUOBI CYylIecCTBOBaHUS 3eMid. OCHOBHBIC
noHaTHsA. JoH. Jpa. [lepuos.

Tema 1.17 TUTIOTE3BI ITPOUCXOXIAEHM A YEJIOBEKA. AHTpornoreHnes u ero
INBIDKYIIME culibl. [IpencTaBiaeHus 0 MpOUCXOXKIECHUH YETOBEKa B Pa3HbIE MEPUOIbI
HCTOPHUH HAYKHU.

ITPEAMETHBIE PE3YJIbTATBI ObYUEHUS. Yuamuecs 101KHBI 3HATh:
JBIDKYLIME CUJTBI aHTpororeHe3a. OCHOBHbIE MOHATHS. AHTponorexes. JBuxyiiye cuibl
AHTPOITOTEHE3A.

Tema 1.18 ITOJIOXKEHUE YEJIOBEKA B CUCTEME X XUBOTHOI'O MUPA.
[Tpoucxoxenue yenoBeka. Mecto dyenoBeka B kuBOM mpupoje. CrucrteMaTnyecKkoe



nosioxkenue Buga Homo sapiens B cucteme sxuBoTHOro Mupa. [IpusHaku u cBoiicTBa
YEJIOBEKA, MO3BOJIAIOIINE OTHECTH €r0 K Pa3IMYHbIM CUCTEMATUYECKUM IPYIINAaM IAPCTBA
KUBOTHBIX.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUM A Yuamuecs n101KHbI 3HATh:
CHUCTEMATHYECKOE TIOJIOKCHHE YEJIOBEKa B CHCTEME OPTaHUYECKOTO0 MUPA; OCOOCHHOCTH
YeJI0BEeKa Kak OMOIOrH4IecKoro Buaa. OCHOBHBIC TOHATHSA. XOPpI0BbIe. MIIeKOMUTAIOIINE.
IIpumatsl. PynuMeHnTsl. ATaBU3MBI.

Tema 1.19 D9BOJIFOLNA UEJIOBEKA. Ctaauu 3BOIIOIUN YETOBEKA: IPUMAThl —
MPEJIKU YEJI0BEKa, aBCTPAIOMUTEK, YEIOBEK YMENbIH, APEBHEHIIIUN YETIOBEK, JPEBHUM
YeJI0BEK, MEPBbIE COBPEMEHHBIE JIFOH.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUM A Yuaniuecs 101KHBI 3HaTh: ATallbl
CTaHOBJICHUSI Y€JIOBEKa KaK Onosiorudeckoro Buaa. OCHOBHBIC MOHATHS. J[pUOTTUTEKH.
ABctpanonuteku. Apxantponsl. [Taneoantponsl. HeoanTpomsl.

Tema 1.20 YEJIOBEUECKUE PACKHI. IlonynsiunonHas cTpykTypa Buga Homo
sapiens; yeaoBeYeCKHe pachl; pacooOpa3oBaHuUE; SMHCTBO MPOUCXOXKICHHS pac.
[IpucnocoOuTenbHOE 3HAaU€HHE PACOBBIX MPU3HAKOB. B1IoBOE eAMHCTBO YeI0BEUECTBA.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10IKHbBI 3HATh:
OTpe/ieNIeHUE MOHATHUS «paca»; XapaKTepHbIe MPU3HaKK OonblnX pac. OCHOBHbBIE
noHATus. Paca. bonbimas paca. Manas paca. Hauus. MexnpenmeTHsie cBA3U
ActpoHomusd. Opra"nu3aiys miaHeTHbIX cucTeM. ColHEYHasi CUCTEeMa; €€ CTPYKTypa.
Mecro mnanetsl 3emiist B Conneunoit cucreme. Mcropus. Kynstypa 3anannoi EBporibt
koHIa XV — nepsoii nosioBuHsl X VII B. KynbeTypa nepsoro nepuona Hosoit uctopun.
Benukue reorpaduueckue OTKpbITUS. DKOHOMUYECKas reorpadus 3apyOoeXHbIX CTPaH.
Hacenenue mupa. I'eorpadus nacenenus mupa. Gusnveckas reorpadus. Uctopus
KOHTHUHEHTOB.

IMPEAMETHBIE PE3VYJIBTATBI OBYUYEHU A Yuamuecs AOTKHBI yMETh:
WCIIOJIb30BaTh UHIYKTUBHBIN U I€TYKTUBHBIN MTOAXO/IbI IPU U3YYECHUU KPYITHBIX
TaKCOHOB; 0000IIaTh U JieiaTh BBIBOJIbI; pabOTaTh C JOMOJIHUTEIHLHBIMU HCTOYHUKAMHU
uH(popMaIMK; TPEACTaBISATh MaTepHall, UCTIOb3YsI BOBMOXKHOCTH KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Paznen 2 Dxocucrema 12 gacos.

Tema 2.1 OPTAHU3M U CPEJA. SKOJIOTMUECKUE ®AKTOPLBI. Opranusm u
cpena. @akropsl cpenbl ooutanus. Knaccudukanus skonorndeckux ¢haktopoB. Biusiaue
¢dakTOpoB cpeanl Ha opranu3M. [Ipenensr BRIHOCIHMBOCTH. 30HA ONTUMYyMa, 30HA
yraeteHus. OrpannuuBaronuii paktop. 3akoH MuHUMyMa JInOnxa. Dxomorndeckas
HUIIIA.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10MKHBI 3HATh:
OTIpeIeTICHUS TIOHITHI «IKOJIOTH», «CPeaa OOUTAHUS, OTPAHUINBAIOIINN (HAKTOPY;
MpEeAMET U 33/1a9d SKOJIOTHUH KaK HayKH; 3aKOoH MUHHMyMa JInbuxa; kmaccuduxaiuio
AKOJIOTHYECKUX (PakTOpoB. OCHOBHBIE MOHATHS. DKOJoTHs. JKocucTema. Cpena
obutanus. Dxonorudeckuit pakrop. [Ipenenast BeIHOCIUBOCTH. OTpaHUYUBAIOIIHIA



dakrop.

Tema 2.2 ABUOTUYECKUE ®AKTOPBI CPE/IbI. ®akTopsl cpeasl 0OUTaHUS U
PUCTIOCOOJICHHS K HUM >KMBBIX OpraHU3MOB. AOnoTH4eckue (pakTopsl cpebl. Poib
TEeMIIepaTypbl, OCBEIIEHHOCTH, BIIAXKHOCTH U JIPYTUX (PAKTOPOB B KU3HEACATEIBHOCTU
COOOUIECTB U OPraHU3MOB.

ITPEAMETHBIE PE3VYJIBTATBI ObYUYEHM A Yuamuecs 101KHbI 3HATh:
BaXHEHIIME abnoTHYeCKHEe (PAKTOPhI; BIMSHHUE a0HOTHYECKUX (PaKTOPOB HA OPTaHM3M;
aJlanTallii OPraHU3MOB K Pa3IMYHON MHTEHCUBHOCTHU a0UOTHYECKUX (haKTOPOB.
OcHoBHbIE MMOHATHSA. AOnoTHYeckue dakTopbl. AganTtanuu. @oTONepruoIU3M.
buonornueckne puTMBl.

Tema 2.3 BUOTUYECKUE ®AKTOPBI CPE/IbI. bBuotndeckue GpakTopsl cpeibl.
®opMbl B3aMMOOTHOIIEHUI MEX 1y oprann3Mamu. [103uTUBHBIE OTHOLIEHHSI — CUMOHO3:
MYTyaJli3M, KOoNepalus, KOMMEHCATU3M. AHTHOMOTHYECKUE OTHOIICHHUS: XUIIIHUYECTBO,
Mapa3suTU3M, KOHKypeHUus. HenTpanbHbple OTHOIEHNS — HEUTPAIU3M.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10IKHBI 3HATh:
onpesereHUe MOHATUS «OnoTHUYeCcKrEe GaKTOPBI CPeb»; (POPMbI B3aUMOOTHOIIICHUN
Mexay opranuzmMamu. OCHOBHbBIC TTOHATHS. buotnueckue daktopsl. [lapazutuzm.
XumnanuecTBo. Konkypenuus. Cumomnos.

Tema 2.4 CTPYKTYPA DKOCHUCTEM. EcrecTtBeHHBIE COOOIIIECTBA JKUBBIX
opranu3MoB. buoreorieHo3sl. KoMIoOHEHTHI OMOTEOIIEHO30B: TPOAYIICHTHI, KOHCYMEHTHI,
penyneHThl. broreHo3bl: BUA0BOE pazHooOpas3ue, INIOTHOCTD MOMYJISAINM, OrnoMacca.

ITPEAMETHBIE PE3VYJIbTATBI ObYUEHUM . Yuamuecs q101KHBI 3HATh:
oTmpeeeHHs TOHITHI «IKOCUCTEMay, «OUOIICHO3», «OMOTEOIIEHO3»; CTPYKTYPY U
KOMITOHEHTBI SKOCHCTEMbI U OMOTEO1IeH03a; (PYHKIIMU KOMIIOHEHTOB 9KOCUCTEMBI.
OcHoBHbIe NOHATHS. DKocucTeMa. buonenos. buoreonenos. [Ipoaynentel. KoHCyMEHTBI.
PenyueHntsr.

Tema 2.5 ITIUIIEBBIE CBA3N. KPYT'OBOPOT BEIIECTB 1 ITIOTOK SHEPT'M B
OKOCUCTEMAX. llenu u cetn nutanus. Tpoduueckne ypoBHH. IKOJIOTHIECKUE
MApaMUJIbL; Yuces, OnomMacchl, sHEprun. KpyroBopoT BeIecTB U YHEPTUN B IKOCHCTEMAX.
JlemoHCTpauus.

ITPEAMETHBIE PE3YJIbTATBI ObYUEHUS Yuamuecs 10MKHBI 3HATh:
OTIpe/IeNICHUS MOHATUH «IUIIEBas 1IETbY, IUIIEBasi CETh», «TPOPUUECKUN YPOBEHbY;
KJ1accupuKalunio NuuieBsIx menei. OcHoBHbIe MoHATHS. [TnimeBas uens. [umesas ceTs.
Tpoduueckuit ypoBenb. KpyroBopoT BeLIecTB v MOTOK SHEPTUU B IKOCUCTEMAX.

Tema 2.6 [IPUYMHB] YCTOMUYNBOCTH U CMEHBI SKOCHUCTEM. Usmenenne
coobuiectB. CMeHa skocucTeM. JluHaMu4yeckoe paBHOBecHE. DKCKypcun EcTecTBeHHbIE
(IpUpPOHBIE) FIKOCUCTEMBI (JIEC, JIYT, BOJIOEM H T. J.) CBOEH MECTHOCTH.

IMPEAMETHBIE PE3VJIBTATBHI OBYUYEHM A Yuaiuecs: 10MKHBI 3HaTh: NPUYUHbI
YCTOMYMBOCTU U CMEHBI 3KocucTeM. OCHOBHbBIE MOHTHUSI. CMEHA YKOCHUCTEM.
Y CTOMYMBOCTB IKOCUCTEM. /[J[HHAMHUYECKOE PAaBHOBECHE.



Tema 2.7 BJIMAHUE YEJIOBEKA HA SKOCHUCTEMBI. Dkonorndeckue
HapyImeHus. ATporeHo3bl. DKCKypcun VIcKycCTBEeHHBIC SKOCHCTEMEI (TTapK, CKBEP, Cafl,
MoJie 1 T. JI.) CBO€H MECTHOCTH.

ITPEAMETHBIE PE3VYJIBTATBI ObYUEHUM . Yuamuecs q101KHbBI 3HATh:
OTpeIeJICHUE MOHITHUS «arpolleH03»; O0COOEHHOCTU CYIIECTBOBAHUS arpoiieHO30B.

Tema 2.8 BUOCOEPA — I'NTTOBAJIBHA AL DKOCUCTEMA. buocdepa — xuBas
o0oouka maHeTsl. CTpykTypa 6uocdepsl. KoMmoHeHTh Ouocdepsl: KHUBOE BELIECTBO,
BUJIOBOM cocTaB, pazHooOpasue U BKJIaja B OMomMaccy; OMOKOCHOE M KOCHOE BEIIECTBO
ouocdepsl (B. 1. Bepnanckuit). Kpyropopot BemiecTB B ipupoie. ['panuiisl Onocdepsi.
HemoncTpanus. CXeMbl, WILTIOCTPUPYIOIINE CTPYKTYPY ¥ TPaHUIIBI Onochepsl.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUS Yuamuecs 10IKHBI 3HATh:
onpeJereHre MOHATUS «Onocdepar; CTPYKTYPY U KOMIIOHEHTHI Ouochephl; TpaHUIlbI
o6uocdepnl. OcHoBHbIE TOHATHUS. buocdepa. JKuoe BemecTBo. KocHoe BemecTso.
bruokocHoe BemecTBo. buoreHHoe BemecTBo.

Tema 2.9 POJIb XXUBBIX OPI’TAHU3MOB B BMOC®EPE. Pois xuBOro BemiecTsa B
ouocdepe. KpyroBopoT BojbI U yriiepojaa B 6uocdepe.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUS Yuamuecs 10IKHbBI 3HATh:
KOMITOHEHTBI )KUBOT'O BellecTBa U ero pyHkiun. OcHOBHBIE OHATHSA. KpyroBopor
BEILIECTB.

Tema 2.10 BUOCOEPA 1 YEJIOBEK. IIpsimoe 1 KOCBEHHOE BIMSIHUE YEJIOBEKA Ha
ouocdepy. [Ipupoansie pecypchl U UX UCTIOIb30BaHUE. AHTPOTIOTEHHBIE (haKTOPHI
BO3/ICHCTBUSI HA OMOIICHO3BI (POJIb YEJIOBEKA B TIPUPOJIC); TTOCIIEACTBHS XO3SICTBEHHOM
nesaTelbHOCTH yelioBeka. Hoocdepa.

ITPEJMETHBIE PE3YJIBTATBI ObYUEHM A Yuammecs 10KHBI 3HATh:
AHTPOIIOTCHHBIE (DAKTOPHI; XapaKTep BO3ACHCTBUS YesnoBeka Ha Ouochepy. OCHOBHbIE
noHsTusA. AuTpornorernsie paktopsl. Hoocdepa.

Tema 2.11 OCHOBHBIE 5KOJIOTMYECKUE ITPOBJIEMbBbI COBPEMEHHOCTHU.
AHTpONOreHHOE BIIMSHUE Ha aTMochepy u ruapochepy. Dposust mouskl. [IpupoaHbie
PECYpCHI M MIX UCTOJIb30BaHue. JIabopaTopHbIe U TpaKkTUYeCKrue paboThl AHAJIN3 U OIlEHKA
MoclecTBUM aestenbHoCcTH YenoBeka B akocructeMax. [IPEJIMETHBIE PE3VIJIBTATHI
OBYUEHUS Yuamuecs: 40MKHBI 3HaTh: XapaKTep BO3ICHCTBUA YEIOBEKa HAa aTMoc]epy
U ruapocdepy; UCTOUHMKH 3arpsizHeHUs atMochepsl U TuaApochepsl; HeucuepraemMbie U
ucyepraemMbie MpUPoaHbIe pecypchl. OCHOBHBIC TOHATHA. 3arpsi3sHEHUE aTMOoc(epbl U
ruapocdepsl. Dpo3us mouB. Kuciaorueie noxau. [TapaukoBsiii 3¢ pext. Ikomornyeckas
kartactpoda.

Tema 2.12 ITYTU PEHNIEHU A 5KOJIOTUYECKUX TTPOBJIEM. I[Ipobnemsr
PalMOHATIBHOTO MPUPOAONOIb30BAHUS, OXPaHbl MPUPOABL: 3alUTA OT 3arpsi3HEHUH,
COXpPaHEHUE ITAJIOHOB U MAMSTHUKOB MPUPOJIbl, 00E€CIEUEHUE TPUPOIHBIMU pecypcamMu
HacelieHus Tu1aHeTbl. OCHOBBI pallMOHANIBHOTO TPUPOJIONONIB30BaHMs. JleMoHCTpaus.
KapTel 3anoBeHBIX TEppUTOPpHUIA Halllel cTpaHbl. JIabopaTopHbie U MPAKTUYECKUE
paboThl. AHAJIU3 U OLIEHKA II100aJbHBIX HKOJIOTHYECKUX POOJIEM U IyTeH UX pelieHusl.



IMPEAMETHBIE PE3YJIbTATBI ObYUEHU S Yuamuecs T0KHEI 3HaTh: CHOCOOBI U
METO/Ibl OXPaHbI IPUPOJIbI; CMBICI COXPAHEHHS BUAOBOTO Pa3HOOOpa3usi; OCHOBBI
PAlMOHAIIBHOTO MPUPOJONOJIb30BAHUS; 3alI0BEIHUKH, 3aKA3HUKHU, HALIMOHAJIbHBIE ITAPKH,
Kpachyto kaury. OcHoBHbI€ OHATUA. OXpaHa npuposl. PanronansHoe
MIPUPOJONOIb30BaHNE. 3aI0BEAHMK. 3aka3HUK. HarmonaneHelil napk. KpacHas kuura.

YUEBHO-METOJUYECKOE 1 MATEPHUAJIbHO-TEXHUYECKOE
OBECIIEYEHME YUYEBHOI'O ITPOLHECCA

1.YuebHo-MeToanueckoe obecneyeHre yaeOHoro npoiecca nperycMaTpuBaeT
ucnoas3oBanue auHun Y MK (ydueOHo-mMeToinueckux koMmiiekToB) s 10 u 11 kimaccos,
co3/laHHbIX aBTOpCKUM KosuiekTuBoM (M. B. Aradonona, B. . Cusornazos). YMK,
KpoMe TIeYaTHBIX HocuTenel (YyueOHUK, BKIIIOUeHHBIA B DenepalibHbIN IepeUeHb,
pabouue TeTpan), BKIFOUYAET MIEKTPOHHOE yueOHoe mocodue. Aradonosa 1. b.,
Cusornasos B. U. buonorus. ba3zosslii u yrinyonennsiit ypoBuu. 10 kinacc: yueOHUK. —
M.: dpoda. (JIro6oe m3nanue ¢ 2019 r.) Aradonosa U. b., CuBormazos B. W. buonorus.
bazoBblit 1 yrimyOneHHusiit ypoBHH. 11 knacc: yueonuk. — M.: Ipoda. (JIroboe uznanue ¢
2019 T.)

2. Harnsaguele, AeMOHCTpaLlMOHHBIE U IPYTHE CPeACTBA 00yUeHUs: repOapuu;
00pasIbl ICKOMAeMbIX PACTECHHUM U KUBOTHBIX; KOMIUIEKT MUKPOIPENapaToB;
KOJUICKITMOHHBIC 00pa3Ilbl MPEeACTaBUTENCH MECTHON (DJIOpHI U (hayHbI; KOMHATHBIE
pacTeHus; JOTOK JAJiSl pa3aTOvYHOTO MaTepuaa; Jyna pydHas; Habop mpenapoBaibHbBIX
MHCTPYMEHTOB; MHUKPOCKOII CBETOBOW HIKOJIbHBIN;, MUKpPOCKOM Lu(poBoii; HabOp
XUMHUYECKON MOCYAbl U TPUHAIIICKHOCTEH JIJ1s1 1a00paTOpHBIX padoT.

IVNTAHUPYEMBIE PE3VJITATBI OCBOEHMA YYEBHOI'O ITPEAMETA

BeinyckHuk Ha 02a30BOM YPOBHE HAYYMTCSH:



— PacKpbhIBaTh HA PUMEPaX POJIb OMOJIOTHH B OPMUPOBAHUU COBPEMEHHON HAYIHOU
KapTHUHBI MUPA U B IPAKTUUECKON JACATEIHHOCTHU JIFOJICH;

— MIOHUMATh U OTNMCHIBATh B3aUMOCBSI3b MEX]ly €CTECTBEHHBIMU HayKaMu: OMOJIOTHEH,
bu3HNKOI, XUMHUEH; YCTaHABIUBATh B3aUMOCBS3b IPUPOIHBIX SIBJICHUI;

— IOHUMATh CMBICH, Pa3JINYaTh U OMKUCHIBATh CUCTEMHYIO CBSI3b MEXKY
OCHOBOITOJIArAI0IIUMH OMOJIOTMYECKUMU TTOHATUSIMU: KJIETKa, OPraHu3M, BUJ,
IKocHUCTeMa, brocdepa;

— MCTIOJIb30BaTh OCHOBHBIE METO 1Bl HAYYHOTO TIO3HAHUS B YU€OHBIX OMOJIOTHYECKUX
UCCJIEIOBAHUSIX, TPOBOJUTH IKCIIEPUMEHTHI 110 U3YYEHUIO OMOJIOTUYECKUX 0OBEKTOB U
SBJICHUM, OOBSICHATH PE3yJbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATH UX, POPMYIUPOBATH
BBIBOJIBL;

— (hopMyJIHpPOBATh TUIOTE3bl HA OCHOBAHUU MPE/JIOKEHHON OMOJIOrMYeCKOM
nH(}OpMAITUHU U TIpeIjIaraTh BApUAHTHI IPOBEPKH TUTIOTES;

— CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEXK]Ty COOO0I MO 3a/laHHBIM KPUTEPUSIM,
JIeaTh BBIBOJBI M YMO3aKIIFOUCHHS HA OCHOBE CPaBHCHMUS;

— 00OCHOBBIBATh €IMHCTBO KUBOW M HEXKUBOU MPUPOJIbI, POJICTBO KUBBIX OPTaHU3MOB,
B3aMMOCBSI3M OPTAaHU3MOB U OKPY KAIOIIEH CPeIbl HA OCHOBE OHMOJIOTHYECKUX TCOPHIA;,

— IPUBOJIUTH MIPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COSAMHEHUN KIETKU
(6enKoB, KUPOB, YTIIEBOJOB, HYKJIIECUHOBBIX KUCIIOT);

— pacro3HaBaTh KJIETKU (TPOKAPHUOT U DYKAPUOT, PACTEHUI U YKUBOTHBIX) TIO
OMHCAaHUIO, HA CXEeMATUYECKUX N300PKEHUSIX; YCTAaHABIUBATH CBSI3b CTPOCHUS U
(GyHKIIUNA KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO00pa3He KIETOK;

— pacIo3HaBaTh MOMYJISAINAI0 U OMOJIOTHYECKUI BU IO OCHOBHBIM MPU3HAKAM;

— ONMHCHIBATh (PEHOTUIT MHOTOKJICTOYHBIX PACTCHHUH U JKUBOTHBIX 1O
MOP(OIOTHIESCKOMY KPUTEPHIO;

— OOBSCHATh MHOTO0OpAa3ue OPraHU3MOB, TPUMEHSIST IBOTIOIIMOHHYIO TEOPHIO;

— KIaccu(UIUPOBATh OMOJIOTUYECKHE OOBEKTHI HA OCHOBAHUHU OJTHOTO MJIM HECKOJIBKUX
CYILIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUSA, CTTIOCOOBI IBIXaHUS U PAa3MHOXKECHHSI,
O0COOEHHOCTH Pa3BUTHS);

— OOBSICHATH IMPHUYXHBI HACJICACTBCHHBIX 336OHeBaHHﬁ;

— BBISIBJISITh UBMEHUYHUBOCTD Y OPraHU3MOB; OOBSICHATH IPOSIBIICHUE BUIOB
WU3MEHYMBOCTH, UCTIOJIB3Ys 3aKOHOMEPHOCTH N3MEHUYMBOCTH; CPABHUBATH
HACJICCTBEHHYIO U HEHACIIEICTBEHHYIO N3MEHUYNBOCT;

— BBISABISATH MOpdosornyeckue, Gu3noIornueckue, moBeIeHYECKre afanTanuu
OpraHU3MOB K cpejie OOMTaHus U JEHCTBUIO SKOJOTUYECKHUX (DaKTOPOB;

— COCTAaBJIATh CXEMBI IEPEHOCA BEIECTB U YHEPTUU B SIKOCUCTEME (LIENU TUTAHUS);

— MPUBOAMTD JJOKA3aTEIbCTBA HEOOXOJUMOCTH COXpaHEHHsI OMOpa3HOOOpa3us A
YCTOMYMBOI'O PAa3BUTHS U OXPaHbl OKPYKAIOIIEN CPENBL;

— OLIEHUBATh JJOCTOBEPHOCTh OMOJOTrN4YEeCKOr HH(POPMAIUK, TOITYyYEHHON U3 pa3HbIX
MCTOYHHUKOB, BBIJENIATH HEOOXOUMYIO HH(OPMALIHIO /1711 UCTIOIb30BaHUS €€ B yueOHOM
NEATEIbHOCTH U PEILICHUH NTPAKTUYECKUX 3a1a4;

— NPEACTABIIATH OMOJIOTMYECKYIO0 HH(OPMALIMIO B BUJI€ TEKCTA, TaOIMILIbI, rpaduKa,
JUarpaMMBbl U J1€J1aTh BBIBOJBI HA OCHOBAHUM IPECTABICHHBIX JaHHBIX;

— OLIEHUBATH POJIb JOCTHKEHUI T€HETHKH, CENIEKINU, ONOTEXHOJIOTUN B IPAKTHUECKOMN



ACATCIBHOCTH YCJIIOBCKA U B COOCTBEHHOM KU3HU,

— OOBSICHITH HETaTUBHOE BIIUSTHUE BCIICCTB (aJIKOFOJIH, HHUKOTHHA, HAPKOTUYICCKUX
BGHI@CTB) Ha 3apOAbIIICBOC PAa3BUTHUC YCIIOBCKA,

— OOBSICHSTH MMOCJICACTBUA BIWAHUSA MYTAI'CHOB,

— 00BSICHITH BO3MOYKHBIE IMPpUYXHBI HACJICACTBCHHBIX 3a00JIeBaHHIA.

BbIHyCKHl/IK Ha 0a30BOM YPOBHE NOJYIHUT BO3MOKHOCTH HAYYUTDHCSH .

— 0asams HAy4HOE 0OBIACHEHUEe OUOIOSULECKUM (aKmam, npoyeccam, si8ieHusM,
3AKOHOMEPHOCMAM, UCNOJIb3YSL OUOI02UYeCcKUe Mmeopul (KIemoyuHylo, 360JH0YUOHHYIO),
yueHue o buocghepe, 3aK0oHbL HACAIEOCMBEHHOCU, 3AKOHOMEPHOCIU USMEHYUBOCTU,

— Xapakmepuz08ams COSBPEMEHHble HANPABIeHUs 8 PA3SUMUU OUOJIOZUU, ONUCHIBAMb UX
B03MONCHOE UCNONB30BAHUE 8 NPAKMUYECKOL 0esiMelbHOCMIU,

— CpasHUBaAmMb CnOCoObL OelleHUs. KIemKU (MUmo3 u metios);

— pewams 3a0a4u Ha nocmpoernue gpaemenma emopotl yenu JJHK no npeonosicenrnomy
¢ppaemenmy nepsoit, uPHK (MPHK) no yuacmky JI[HK;

— pewams 3a0a4u Ha onpeoeienue KoIu4ecmed XxpoMocom 8 COMAmMu4ecKux u nojaio8blx
KIemKax, a makoice 8 Kiemkax nepeo Hadaiom oeieHuss (Meto3a uiu Mumo3da) u no e2o
OKOHYAHUU (OJI51 MHO2OKIEMOUHbIX OP2AHUIMOB);

— peulamsv eeHemudecKue 3a0a4u Ha MOHO2UOPUOHOe CKpewuanue, COCMaesisims
cxembl MOHO2UOPUOHO20 CKPeUWUBAHUSL, NPUMEHSSA 3AKOHbL HACIeOCMEEHHOCMU U
UCNOIb3YSL OUOSI02UHECKYI0 MEPMUHONO2UIO U CUMBOTIUKY,

— YCMAaHABIUBAMb MUN HACIEO08AHUSL U XAPAKmMep Nposiéienus NPU3HaKa no 3a0aHHou
cxeme poOOCOBHOU, NPUMEHSS 3AKOHbL HACAeOCMEEHHOCIUL,

— OYeHUBAMb Pe3yIbMambl 83aUMO0CUCNEUsL YeN08eKA U OKpYcaroujell cpeobl,
NPOSHO3UPOBAMb BO3MONCHbIE NOCACOCMBUSL 0esIMEIbHOCMU Yel08eKd OJisl
CYUecmeo8anuss OMOenbHbIX OUON02ULECKUX 00BEKMO8 U YelblX NPUPOOHBIX COOOUEeCMS.



TEMATUYECKOE INIAHUPOBAHUE
10 xaacce

Ha3Banwme TeMbl
KonuuecTBO 4acos

JlaGopatopHbIe U IpaKTUYECKUE padoThI
Bgenenue.buonorus kak Hayka.

3

Kierka.

11

4

Opranuszm

21

3)

Uroro

35

11 xkaace

Ha3Banue KomnuectBo yacos JlaGopaTopHbIe ¥ MPAKTUYECKUE
TEMBI paboThI

Bun. 22 6
Dkocucrema. 12 4

Hroro 34 10

KIIEHIAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

10 ximacc
Paznen.
Kox- JlabopatopHbie U
Ne patop Jlomainee
BO MPaAKTHYECKHE
/o 3aaHueE.

9acoB padoTHI.
Tema ypoka.



1.BBeneunue. buonorus
KaK KOMILUIEKC HayK O
KUBOU MIPUPOJIE.

BxonHOU KOHTPOII®.
Kparkas ucropus
pa3BUTHS OMOJIOTHH.
Cucrema
OMOJIOTUYECKUX HAYK.

CyIIHOCTh U CBOMCTBA
YKHUBOTO.

YPOBHH OpraHU3alu U
METO/IbI TIO3HAHUS
YKABOU IIPUPOBI

2. CTpyKTypHBIE U
(byHKIIMOHATBHBIC
OCHOBBI )KM3HH.

Hctopus nsyuenus
kieTku. Kiretounas
Teopusl.

XHUMHUYECKHUHM COCTaB
KJIeTKUu. Makpo-,
MHKPO-,

YIBTPAMUKPOIJIEMEHTHI.

Heopraunueckue
BEIIECTBA, UX CTPOCHHUE
Y POJIb B KJIIETKE U
OpTraHu3ME YEJIOBEKA.
Oprannueckue
BeliecTBa. JInnuael,
YTJIEBObI, UX CTPOCHUE
U POJIb B KJIETKE U
OpraHHU3ME YEeJIOBEKA.
Opranuueckue
BelecTBa. benku,
HYKJIEMHOBBIE KUCJIOTBHI,
HX CTPOCHHE U POJIb B
KJIETKE U OpPraHu3Me
YEJI0BEKA.

Ctpoenue
AYKApUOTUYECKOMN
kieTku. [{uronnasma,
KJIETOYHas MeMOpaHa,

ATIPO.

11

JLp. 1 «3yueHue
PACTUTENBHOU U
YKUBOTHOM KJIETOK
Ha FOTOBBIX

MUKpOIpenapaTax»

c. 10-16,
BOIIPOCHI C. 14

c. 17-20, c. 21-
23, BOIIPOCHI C.
20-21

c. 23-29, 3aganue
Ha c. 29

c. 32-37,
CpPEBHEHUTEIbHAs
XapaKTEepPUCTHKA

c. 38-43

c. 44-47 Bonpockl
c.47-48

c. 50-57
110 OEJIKOB

c.57-71

c.71-76



10

11

12

13

14

15

16

17

18

19

OCHOBHBIE OPTaHOU/IBI
kietku: JIIC, annapat
['onbaxu, TU30COMBI,
puOOCOMBI,
MUTOXOH/IPUH,
IJIaCTHU/IBIL.

XpOMOCOMBI, UX
CTpoeHHe U QYHKIIUH.
Kapuorun.

HpOKapI/IOTI/ILIGCKaSI
KJICTKaA.

Peanuzanusa
HacCJICICTBEHHOM

uH(bOpMaIUH B KIIETKE.

Bupycel-HekneTouHas
(dopma KU3HHU.
[Ipodunaktuka
CIIN/a.

3. Opranusm.

Oprann3m-eauHoe
uesnoe. MHoroodpasue
’KUBBIX OPTaHU3MOB.

OOMeH BelecTB U

peBpallleHue SHEPTUU.

DHEPreTUYeCKuit
0OMEH.

ITnacTuueckuii o0OMeH.
doTocuHTES.
XEMOCHHTES.

Pasmuoxenue. Jlenenue

KJIeTKUu. MUTO3.

ITonoBoe u 6ecnonoe
pa3sMHOXeHue. Turmbl
OecroJioro
Pa3MHOXEHHUS.

JIp.2

«HpI/IFOTOBJIGHI/Ie 141

OMKCaHUE
MUKpOIpenapara
KJIETOK PacTEHUI.

JLp. 3 «3yueHue
KJIETOK OakTepuit
Ha TOTOBOM
MUKpOIpenapare».

21

JLp 4. «3yueHue
MHUTO3a B KJIETKaX
KOpEIIKa JIYKay.

c. 76-81, Tabmmia

c. 85-89, ¢. 90
YUTaTh

c. 90-96, nnan

c. 97-102,
BOIpoCHI ¢. 102

c. 103-108

c. 114-119,
nogyman

c. 120-124,
3alMCH B TETPAIU

c. 125-129, c.
130

c. 130-135
BOTIPOCHI

c. 138-143



20

21

22

23

24

25

26

27

28

29

30

Meiio3. ObpazoBaHue
MTOJIOBBIX KJIETOK

OnnponoTBopeHue.
HckyccTBeHHOE
OTLJIOJTOTBOPEHHE.
OniooTBOpEHUE y
[IBETKOBBIX PACTCHUIA.
OHtorenes
(?MOpPHOHAIIBHBINA U
OCTAIMOPUOHAIIbHBIN
TIEPHUO/IBI ).

OHTOreHes yejoBeKa.

I'enetuka-nayka o
HaCJIEACTBEHHOCTH U
U3MEHYHUBOCTH. 1.
Mennens.

Monorubpuanoe
cKpemnuBanue. 1 u 2
3aKOHBI MeHens.

Hurubpuanoe
CKpelIuBaHue. 3 3aKOH
Menpaens.
AHanu3upymoliee
CKpeIllUBaHUE.

XpOMOCOMEHAs TEOPUS

HACJIEACTBEHHOCTH.
CreruieHHOe
HACJIEIOBAHUE.

CoBpeMeHHbIE
NPEICTABIICHUS O TeHE
U TEHOME.

BzaumoneiictBue
T'€HOB.

I'eneTuka nosa.

ILp. 1 «Pemenue
3a/1a4y Ha
MOHOTUOpPHUIHOE
CKpEIIUBaHUECY.

ILp. 2 «Pemenue
3a/1a4y Ha
JTUTHOPUIHOE
CKpEIIUBaHUECY.

ILp. 3 «Pemenue
3a/1ay Ha
CLEIUICHHOE
HacJIEe/I0BaHKE
MIPU3HAKOB.

ILp. 4 «Pemienue
3a/ia4y Ha
CIEIUIEHHOE C
M0JIOM
HACJIECZIOBAHHE.

c. 144-151
BOITPOCHI

c. 152-157,
cxema

c. 157-161,
WH/IUB.
COOOIIECHU

c. 165-171

c. 172-175
OCHOBHBIE
TEPMUHBI

c. 175-181.
BOMNOCHKI 1-3

MOJIyManTe Ha C.
181

c.182-186, Bomoc
1 c.186,
MPOYUTATH C.

186-189

c. 189-191,
BOIPOCHI 1-2 c.
191-192

Mo yMauTe

c. 193-195

c. 195-202,
3aJ1auu

c.202-208,
3a7jaun



JLp. 5 «3yuenne

N3MeHInBOCTS: Moaudukanmuonnoi c. 208-213,
31 HacieACTBCHHAS U U3MCHYUBOCTH HA  COCTABHTH
HEHACTICICTBECHHAS. npuMepe KJIacTep
pacTeHui»
c.214-221,
BOIIPOCHI

MOJIyManTe HA
['eHetnka u 310pOBbE

32 c.221,moaroT. K
YyeJI0BEKA.
0000IIEHHIO T10
TemMe «OCHOBBI
TEHETUKN
O00011eHNE U TeCTOBAs MMOATOT K
33 pabora o Teme UTOTOBOM paboTe
«OCHOBBI T€HETUKI). 3a BeCh Kypc.
Hrorosas tecTtoBast
%03 010%10:9
34 pabora 3a kypc 10
COOOIIIECHHUS.
Kj1acca.
OcCHOBHEBIE METOJIBI U
35 nOoCTHKEHUS CEJIEKIINU.
buorexnonorus.
11 xnacc
Paznen.
JIabopaTopHEbIe U
No Kon-Bo paTop Jlomaninee
MIPaKTUICCKUC
/i JacoB 3aJaHue
paboTta
Tema ypoka
Teopus 3BoIIOLMM. 14

Pa3Butne Ouonoruu B
1 nomapBUHCKUN IEPUO/I.
Pa6ora Kapina Jlunnes.

C. 6-11, Bompoc
lnac.l1



10

11

DBOJIIOLIMOHHAS TEOPUS
Kb Jlamapka.

[Ipenmnoceuiku

BO3HUKHOBCHHA YUCHHA

JapBuHa.

DBOIOLIMOHHAS TEOPUS
Yapnza /{apBuHa.

Cunretnueckas TCOPpHUA
OBOJIFOIINH.

Bun: xpurepuu n
CTPYKTypA.

[Monynsums kak
CTPYKTYpHAs €IMHUIIA
BUJIA.

[Monynsuus kak
e IMHHIIA DBOJIOIINH.

@DaKTOpPHI IBOITIOLIUH.

EcrectBenHsbIit 0TOOP-
TJIaBHAS JIBHOKYIIIASI
CuJIa 3BOJIIOLIMH.

Ananraniun
OpraHU3MOB K
YCIIOBHUSIM OOWUTaHUS
KaK pe3yJbTaT
JIeHUCTBUSA
€CTEeCTBEHHOTO 0TOOpA.

JLp. 1 «Onucanue
oco0Oeil BuJ1a 1o
MOPGhOIOTHYECKOMY
KPUTEPUIO

JLp. 2 «BrisiBneHue
M3MEHYHUBOCTH Y
oco0eif 0JTHOTO
BHJIA»

JLp 3. «BeisiBneHue
MIPUCITIOCOOJICHHUH K
cpene oOuTaHus .

C. 11-14, Bonpoc
4c.15

C. 15-19, unams.
COOOIIIEHHE O
JlapBune

C. 19-27 no
CUHTETUYECKOU
TEOPUH.

C. 27-28, nexuus
B T€TpaJu

C. 28-
32,BOMpocCkI 3-5
c.33

C.33-38

C. 38-41,Bompoc
1c4l

C. 41-45,
COCTaBUTH
KJIACTEP
«@DaKkTOopsI
SBOJIIOLIUN

C. 45-49,
Ta0INIA, HHIHB.
COOOIIEHNSA

C.51-
59,Bompockr 1-3
Ha c. 59, c. 59-60
IPOYUTATH



12

13

14

15

16

17

18

19

20

Bunoo6paszoBanue kak
pe3yabTaT SBOJIIOIHH.

[TpuHLIMIIBL
KJIacCU(pUKaLIUH.
CucremMaTuka.

Hanpasnenus
HBOJTIOLIHH.
CoxpaHneHnue
MHOT000pa3usi BUIOB
KaK OCHOBA
YCTOWYUBOTO Pa3BUTHS
ouocdepsl.

Pa3zButue xu3Hm Ha
3emuie.

JlokazaTenbcTBa
SBOJTIOIUU
OPTaHUYECKOTO MUpAa.

Pa3Butne
MPEJICTABJIEHUM O
MIPOUCXOKICHUHN
’KHM3HHU Ha 3eMiie.

CoBpeMeHHbIE
NPEeICTaBICHUS O
BO3HUKHOBEHUU
KU3ZHU.

Pa3Butue Xn3HU HaA
3emite.

I'nnoresnl
MIPOUCXOKICHUS
YeJIOBEKA.

[Tonoxenue yenoBeka B
CUCTEME KMBOTHOIO
MUpa.

DKCKypcus
«MHuoroo6pasue
BUJIOBY
(OKpecTHOCTH
IITKOJTBI )

JLp. 4 «Ananus u
OIICHKA Pa3IMYHbBIX
TUIIOTE3
MIPOUCXOKICHUS
’KH3HHU Ha 3eMiiey.

JLp. 5 «Ananuz u
OILIEHKA Pa3IMYHbIX
TUIIOTE3
MPOUCXOKJICHHS
YeJI0BEKa

JLp. 6 «BbisaBneHue
MPU3HAKOB
CXOJICTBA
3apObIIIeH

C. 60-64 o
« I IpyuHUIMIIBI

KJIaCCU(PUKALIANY
c.67-69

C.64-67

C.69-75

C. 76-85

C. 86-89 3amucu
B TeTpaJu

C. 90-97,
COCTaBUTH IUIAH
CTaThbH,
[IOJITOTOBUTH
co0O1IeHUS

C. 97-104,

TabauIa

C.107-
109,3ammcu B
TeTpaau

C. 110-115,
BOIPOCHI 1,2
c.l115
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22

23

24

25

26

27

DBOIIOLNS YEIOBEKA.
YemoBeueckHe pachl.

Ob60061eHue u
TECTOBBIM KOHTPOJIb 10
TemaM« Teopus
ABOJIIOLIN U
«Pa3BuTHE )XU3HU HA
3emuen( pazaen « Bum»

).

Opranusmsl U
OKPY:Kaouas cpeaa.

[Ipenmer u 3anaun
skoJioru. Opranusm u
cpena. DKOJIOTHYECKue
(akTopBhI.

AbGuoTtnueckue
(akTOpbI Cpebl.

buotnueckue paktopsl
CpeIbl.

Bunosasg n
MPOCTPAHCTBEHHAS
CTPYKTYpa 3KOCHUCTEM.

[TumieBsie CBA3M.
Kpyrosopor Bemects u
MMOTOK YHEPIUU B
3KOCUCTEMAX.

12

YEJI0BEKA U IPYTUX
MJICKOTTUTAOIINX

KaK JOKa3aTcCJIbCTBO

UX POJICTBA»

C. 116-126,
Ta0IMUIa, HOATOT.
K 0000IIICHHIO

C. 130-134,
3aIllCH B
TeTpaau

C. 135-139,
Tabiuna

C. 141-146,
COCTaBUTh
KJacrep, c. 147
TabauIa

C. 148-153,
Borpoc 1 ¢. 153



28

29

30

31

32

33

34

[TprunHbI
YCTOWYHUBOCTHA U CMEHBI
JOKOCHUCTEM.

Biausaue uenoBeka Ha
YKOCUCTEMBI.

buocdepa -
rio0anbHast
skocucrema. CocTaB u
CTpYKTypa Ouocdepsi
Pounb xKuBBIX
OpraHU3MOB B
ouocdepe. YueHue
B.A. Bepranckoro o
o6uocdepe. Kpyrosopot
BEILIECTB.

O6o06muieHue u
TECTOBBIM KOHTPOJIb 110
teme: «Opranu3msl U
OKpYy>arolas cpeaa»

Hrorosas TectoBas
paboTa 3a Bech Kypc
ouonorun 10-11 knacc

buocdepa u yenosex.
OcHOBHBIE
HKOJIOTHYECKUE
poOJIeMbI
COBPEMEHHOCTH.
Oxpana mpupobl 1
panuoHaNIbHOE
IPUPOAOTIOIH30BAHHUE.



TEMBI TTPOEKTHO-MCCJIEJJOBATEJILCKOI IESATEJBHOCTHU
(10 KJIACC)

1. UccrnenoBanue MUKpOOPTAaHU3MOB B €CTECTBEHHBIX YCIOBUAX (KBallICHAs
KarycTa, KUCIOMOJIOYHBIE IPOIYKTHI U AP. ).

2. M3yyenne nponecca 0CMOCa B pACTUTENIBHBIX KIIETKaX.

3. UccnenoBanue crioco6oB noBbiieHuUs 3 HEKTUBHOCTH (POTOCUHTE3A Y
3€JICHBIX PACTCHHIA.

4. Vicnonp3oBaHue MeTab0IM3Ma KUBBIX OPTaHU3MOB B CEJIbCKOM XO3SMCTBE,
MEUIIMHE, MUKPOOUOIOTHH, OMOTEXHOJIOTUH (HA PETUOHAIBHBIX MPUMEPaX).

5. AHanu3 HacjeIoBaHUs TIPU3HAKOB P MOHOTUOPHUIHOM U JUTUOPUTHOM
CKpeNIMBaHuU (Ha MpUMepe MyXU-TPO30(HIIbI).

6. CocraBieHue poIOCIOBHOM CBOEH CEMBH.

7. N3ydyenune Moau(pUKallMOHHONW U3MEHUYMBOCTH Y4alluxcs (Ha mpuMepe
TeMIepaTyphl Tena, MyJabCa U JIaBJICHUS).

8. BoIsBIIeHHE CTaTUCTUYCCKUX 3aKOHOM€pHOCT€ﬁ MOIIH(bHKaI_[PIOHHOP'I
N3MCHYHUBOCTHU (Ha IMpUMCPC Yucia KOJIOCKOB B CJIOKHOM KOJIOCC IMIICHUIIBI NI
P’KH, pa3MCpoOB CEMSH ITOJCOJITHCUYHHNKA, ThIKBbLI UJIW AbIHHU, Pa3SMCPOB JINCTOBOM
INTACTUHKHA TPpaACCKaHIINH, YUCJIda CEMSH B IIUIIKAaX IroJIOCCMCHHBIX paCTeHI/Iﬁ u

ap.).

9. N3yuenue ocoOEHHOCTEM OHTOTEHE3a Y paCTeHUI Ha MpUMEpE JJIUHBI
TOJIMYHBIX MPUPOCTOB Y JICPEBHEB WM KyCTAPHUKOB, TOJIIIMHBI TOAUYHBIX KOJIEI
Ha IMHSIX WIN CIHUJIAaX JEPEBHEB.

10. CriocoObl CHMKEHUS ACHUCTBUSL MyTareHHbIX (JaKTOPOB HA YEIOBEKA.

11. MccnenoBanre UCTIOIB30BAHUS TEHHO-MOIU(PHUITIPOBAHHBIX OPTaHU3MOB B
IIPOM3BOICTBE MPOJTYKTOB MUTAHUS (HAa IPUMEPE MECTHOT'O ACCOPTUMEHTA
MIPOTYKTOB).

12. U3ydyenue ypoBHsI UHOOPMUPOBAHHOCTH HACEIICHUS BaIllero HACEJICHHOTO
MyHKTa (paiioHa) 0 3HAUEHUH MEJIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS:
pa3paboTKa aHKEThI, OpraHU3aIUs U POBEJIEHNE OTPOCa, aHAIU3 U
MPEJICTABJICHNUE TTOJYUYEHHBIX JaHHBIX.

13. Meauko-reHeTuYecKue KOHCYIbTAllMi PETUOHA: OCOOEHHOCTHU U PE3yJIbTAThI
palboThl, NEPCIEKTUBHBIC IJIAHBI PA3BUTHSL.

14. 3yyenue MHOrooOpa3us COPTOB KYJIbTYPHBIX PACTEHUMN, XapaKTEPHBIX IS
peruoHa.

15. JlocTuxkeHust celeKUnOHHON paboThl (Ha mMpuMepe AesITENbHOCTA MECTHBIX



CEJICKITMOHHBIX IIEHTPOB U CTAHIINN, CEMEHHBIX X035HUCTB, COPTOUCITBITATEILHBIX
Y4aCTKOB).

TEMBI ITPOEKTHO-MCCJIEJJOBATEJILCKOI JIETEJLHOCTHU
(11 KJIACC)

1. BuabI-sHAEMUKH U BUJBI-KOCMOIIOJIUTHI, OOMTAIOIINE B JAHHOM PETHOHE.

2. N3yuenue aganTaiui, uX 1eJIeco00pa3HOCTH U OTHOCUTEIIBHOCTH (Ha
pUMEpPE PACTEHUHN U )KUBOTHBIX, XapaKTEPHBIX JJI PETHOHA).

3. [IpoBeaeHME SKCIEPUMEHTOB 110 U3YUYEHUIO MTPUCTIOCOOTICHHOCTH OPTraHU3MOB
K YCJIOBHSIM CYIIIECTBOBAHMUSI: MPEBpaIIEHUE HA3eMHBIX ()OPM pacCTEHUH B BOJAHYIO
dbopmy u Ha000POT (TpajecKaHIus, BOJIOKpac, Turpodua).

4. VI3yueHue HarpaBICHUHN IBOJIIOIMHU: OMOJIOTUYECKOTO IIporpecca u
OMOJIOTUYECKOTO perpecca (Ha mpuMepe OpraHu3MOB, XapaKTEPHBIX JIJISl PETUOHA).

5. CTOSIHKM APEBHUX JIIOAEH Ha TEPPUTOPUH paiioHa (Kpasi, 00JacTH).
6. Ce30HHBIE ABJICHUS B )KMBOU Mpupoje (peHosornueckrue Habao1eHNs ).

7. VccnenoBanue NMpOCTPAaHCTBEHHOM, BUOBOM U SKOJIOTUYECKOU CTPYKTY]P
HKOCUCTEMBI (Ha IPUMEPE IKOCUCTEMBI PETHOHA).

8. Pa3paboTka sKCKYpCHOHHOTO MapuIpyTa, MO3BOJISIFOIIETO
MPOJIEMOHCTPUPOBATH BUIOBYIO, IPOCTPAHCTBEHHYIO U AKOJIOTHYECKYIO
CTPYKTYPbI TUITMYHON S3KOCHUCTEMBI PETHOHA.

9. Co3nanue 3K0JIOTUYECKON TPOTIBL.
10. AkBaprnyM Kak HCKyCCTBEHHAsl SKOJIOTHYECKAask CUCTEMA.

11. TlyTn moBbIIeHNsT OMOIOTHIECKON IPOAYKTUBHOCTH arpodKOCUCTeM (Ha
pUMEpPE arpoLieH03a PErMOHA).

12. 3ydyenune aHTPONOT€HHOT0 BO3JICHCTBUS HA IPUPOIHYIO cpeny (Ha
MIpUMEpE FIKOCUCTEM PETHOHA).



13. DKxonoruyeckue HapyIIeHUs: PErUCTpals U OLIEHKA BO3/ICHCTBUS Ha
DKOCUCTEMBI PETUOHA.

14. AHTpOIIOreHHbIE CYKIIECCUN B HACEJIEHHOM IYHKTE (paioHe).
15. I'opoackue 3KOCHCTEMBI, MX OCOOCHHOCTH U 3HaYEHUE JIJIS YEIOBEKaA.

16. I/ICCJIGILOBaHI/Ie ITOYBLI: OIIPCACIICHUC €C CTPYKTYPLBI, IIUTATCIIbHBIX CBOI>’ICTB,
KHUCJIOTHOCTH, HACBIINICHHOCTH MUKPOOPIraHU3MaMH.

17. KapTupoBaHue 3eJIeHbIX HACAXKICHUN B pallOHE paCIIOIOKEHUS IITKOJIbI.

18. Counonornueckuii onpoc 06 OTHOLICHUH K MPUPOAE: pa3paboTKa aHKETHI,
OpraHu3alys U MPOBEACHHUE ONPOCA, aHAJU3 U MIPEICTABICHHUE MTOTYYEHHBIX
JAaHHBIX.

19. CocraBneHne KapThl HICTOYHUKOB 3arpsAI3HEHUS B HACEJICHHOM ITYHKTE
(paiione).

20. CanuTapHO-OMOJIOTMYECKOE UCCIIEIOBAHUE BO3/TyXa: OLICHKa MUKPOOHOTO
3arpsi3HEHUS.

21. O1ueHka 3K0JIOrMYECKOr0 COCTOSHUS MTPUIIKOIBHON TEPPUTOPHUU.

22. BrIsiBIIeHHE CKOIJICHUSI OBITOBBIX OTXOJIOB M CBAJIOK MycOpa Ha TEPPUTOPUU
paiioHa. Opranuzanus U MpoOBEICHUE MEPOIIPUATHI IO OYUCTKE TEPPUTOPUHU.
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