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1.00mas xapakTepucTuka padodeil nporpaMmbl 0011e00pa3oBaTeIbHOM
AucHMIInHbL «brnonorns»

1.1 MecTo IMCUMILIUHBI B CTPYKTYpe oOpa3zoBaTtenbHoii nporpammbl CIIO:
O6meobpa3oBarenbHas aucHMIUIMHA — «buojorus» sBISETCS 00s3aTeIbHONM YacThIO
0011e00pa30BaTeILHOTO IIUKIJIa 00pa30BaTeIbHON MporpaMMbl B cooTBeTcTBHH ¢ DI'OC
CIIO no cnenmanbHocTh: 38.02.03 «OneparmonHas 1eaTeIbHOCTh B JIOTUCTUKEY.

1.2.1 Leaun u muiaHupyeMblie pe3yJibTaTbl 0CBOCHUS JUCHUIIINHbBI

eau TUCHUNINHBI
Hean: dopmupoBanue y 0Oy4arOmUXCS CHUCTEMBl 3HAHUW O PAa3TMYHBIX

YPOBHSX XW3HU CO 3HAHUEM COBPEMEHHBIX IPEICTABICHUN O >KUBOW IPHUPOJE,
HaBBIKOB 110 TPOBEJACHUIO OHOJIOTMYECKUX MCCIEAOBAHUNA C COOJIIOJIEHUEM
ATUYECKUX HOpPM, apryMEHTUPOBAHHOM JIMYHOCTHOW TMO3HLIMH 1O OepeKHOMY

OTHOIIICHHUIO K OKPYKAIOIIeH cpejie.

3amaun:

* nojyyeHue GyHIaMeHTaIbHBIX 3HAHUM 0 OMOJIOTUYECKUX CUCTEeMax (KJIEeTKa,
OpraHu3M, TMOMYyJSAIUs, BHUJI, HKOCHUCTEMA); HCTOPUU Pa3BUTHUA COBPEMEHHBIX
MPEACTABICHUM O XUBOW MPUPOJE, BBIIAIOIIUXCS OTKPBITUSAX B OHMOJIOTHYECKOU
HayKe; poJii OMOJIOTUYECKOW HayKd B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpPa; METOJIaX HAyYHOT'O TTO3HAHMUS;

* OBJIQJICHHUE YMEHUSMHU JIOTUYECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOW JEATEIbHOCTH JIIOJIEH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHUM; ONpPENEsiTh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOJIUTH
HAOJIOICHUS 32 SKOCUCTEMaMH C LIENbI0 UX OMHUCAHUS U BHISBIICHUS €CTECTBEHHBIX
Y aHTPOIOTEHHBIX U3MEHEHUMN; HAXOUTh U aHAJTU3UPOBATh MHPOPMAITUIO O KUBBIX
00BEKTaX;

* pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, UHTEIUIEKTYAJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00ydYaromuxcsi B MPOIEcce H3y4eHUs OUOJOTHYECKUX SIBJICHUM;
BBIJIAIONIUXCS IOCTHKEHU OMOJIOTHH, BOIIEIIINX B OOIICUETIOBEYECKYIO KYIbTYPY;
CJIO)KHBIX M MPOTUBOPEUYUBBHIX MyTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX B3IJISIIOB,
uJel, TEOpuH, KOHIENUUW, rumnore3 (0 CYIIHOCTH W MPOUCXOXKICHUU KHU3HU,
YeJIOBEKA)B XOJI€ padOThI C PA3IMYHBIMUA UCTOYHUKAMU UH(OPMAITNH;

* BOCIUTaHHE YOCKICHHOCTH B HEOOXOJAMUMOCTH 10 3HAHUS KMBOW MPUPOJIBI,
HEOOXOIMMOCTH PAIMOHATBLHOTO MPUPOIOTIOIB30BAHMS, OEPEKHOTO OTHOIICHHS K
MPUPOIHBIM PECYPCAMU OKPYXKAIOIIEH Cpejie, COOCTBEHHOMY 3/I0POBBIO; YBAKECHUS
K MHEHHIO OMIMOHEHTA MIPU 00CYKIEHUN OMOJIOTHYECKUX MPOOJIeM; 4



*  WCTOJB30BaHUE MPUOOPETEHHBIX OWOJOTUYECKUX 3HAHUW W yMEHUH B
MOBCEIHEBHON JKMU3HU JI1 OLICHKU TIOCJIEACTBUUA CBOEH JIeSITENbHOCTH (U
NEeATEIbHOCTH JAPYTUX JIOJEH) M0 OTHOIICHHWIO K OKpY)Karoueh cpene, 3A0POBBIO
IpYyTUX JoJed M COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBaHHE U COOJIOJCHHUEM
nporIIakTUKK 3a00JIEBaHM, OKa3aHKE TIEPBO TOMOIIIH ITPU TpaBMax, COOJ0/IEHNE
IIPaBUJI TTIOBEJICHHS B IPUPOJIE.



2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaTe/IbHON TUCHMILTHHBI
2.1. O0beM THCHUILUIMHBI ¥ BHABI YU4eOHO# padoThl (JIOTHCTHI

Buna yueOHoii padboThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIIJIMHBI 74

B T.Y.

OcHoBHoOeE coepxxaHue 74

BT. 4.:

TEOpEeTUIEeCKoe 00ydeHne 33

71a00paTOPHO TPAKTUYECKUE 3aHATHUS 41

IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE CO/lep:KaHue (COdep:KaHue

MPUKJIAJTHOT0 MO1YJIA)

TEeOpeTu4ecKoe o0ydyeHue -

71a00paTOPHO TPAKTUUYECKUE 3aHATHUS -

KonTpoJbHbie padoThl 4
I dhepeHIPOBaHHBIHN

IIpomeskyTouHas arTrecTaums

3a4€T-




2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

Coaep:xxanue yueOHOro marepuaja (0OCHOBHOe M IPpo(decCHoHAIBHO- O0be
HaumenoBanme . DopMuUpyeMble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3AaHATHS, NIPUKJIATHOH MOLYJIb M
pa3aesioB H TeM KOMIIeTeHIIUH
(npu HAIMYHN) 4acoB
1 2 3 4
Pazpnen 1. Knerka — cTpyKTYpHO-QYHKIHMOHAIbHAS €INHULA )KMBOT'0 18
Tema 1.1. OcHOBHOE coJep:kaHue 1
buoJiorust kak | Teoperudeckoe odyueHnue: 1
HayKa buonorus kak Hayka. CBsi3b OMOJIOTHH C IPYTUMU HayKaMu: Onoxumusi, Onousmnka,
OnoHuKa, reHoreorpadus u 1p. Poab u mecTo Onosnoruu B GOpMHUPOBAHUN COBPEMEHHOM OK 02
HAay4YHOM KapTUHBI MHpa. 3HaAU€HHUE OMOJIOTMUECKUX 3HaHUi. McTtopus Ononoruu. 3HaueHue
LUTOJIOTHH JIJISl pa3BUTHSA OMOJIOTHH U MMO3HAHMS NPUPOIbl. METObI LIUTONOTUU:
MUKpPOCKOIHUSA, XpoMmarorpadus, 31eKTpoope3, METOA MEUEHBIX aTOMOB, U depeHIaIbHOe
HEHTpU(YTUPOBAHHE, KYJIbTYpa KIETOK
Tema 1.2. OcHOBHOeE coJiep:KaHue 1
O6masn Teopernueckoe o0y4yenue: 1
XapaKTepuCTH |PaznooOpasue buocuctem. Opranuzanusi OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3alNH
Ka KM3HU OrocHucTEM: MOJIEKYJISIPHO-TEHETHUECKHU I, OPraHOMIHO-KJIETOYHBII, OpraHU3MEHHBIMH, OK 02
NOMYJSMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOreoneHoTHIeCcKuil), onocdepusiii. Hayku,
u3yyJaroume OMoJornyeckue 0ObEeKThl Ha Pa3HbIX YPOBHIX OpraHu3aiuu xu3Hu. Oomas
XapaKTEPUCTUKA KU3HU, CBOMCTBA KUBBIX cucteM. [Ipoueccsl, nporncxoasmue B
ounocucremax
Tema 1.3. OcHOBHOE coJiep:KaHue 3
buoJsiornyecku | TeopeTudeckoe odyueHmne: 1 gi 8;
BaKHbIC XuMHUYECKHH cocTaB KieTku. Heopranmdeckue BemecTBa KJIETKH, UX OMOJOTHYECKast POJib. OK 04

Opranuueckue BeniecTBa KieTku. buonornueckue nonumepsl. benku. CTpykTypa u GyHKUIUN




XNMHYECKHe
coeIMHEeHUs

0eKoBOM MOJIeKyIbl. @epMEHTHI, IPUHIIAI X JSUCTBUSA. YTIIeBOAbl. buonornyeckue
(GyHKIHUU yTIEBOAOB.

JInnmuasl. O61mmii mnan ctpoenus. ['unpodpunbHO-ruapodoOHBIe cBOMicTBa. Kitaccudukanus
munuaoB. buonornueckue Gynkiuu munuaoB. AT®. Ctpoenue Mmonexybl ATO.
buonornueckue ¢pynxiun ATD

IIpakTH4eckune 3aHATHS:

Ponb O6enkoB, yriaeBoA0B U JKUPOB B OpraHU3Me YesloBeKka. ButaMuHbl U OMOJIOTHYECKU
aKTHUBHBIC JJOOABKH, X 3HAUCHUE B KU3HU OpraHU3Ma 4YesioBeka. [ uro- 1 aBUTaMUHO3bI UX
nocieacTBus. [IpencraBieHue yCTHBIX COOOIIEHUH ¢ TPEe3eHTAIMEeN, TOJATOTOBIECHHBIX 110
MEePEYHI0 UCTOYHUKOB, PEKOMEHI0BAHHBIX IPEIoaBaTesieM

JlabopaTopHble 3aHATHSA:

JlaGoparopnas pabota “OnpeneneHue BuramuHa C B IpoJIyKTax MUTaHUS
[ToaroToBKa BapHaHTOB OIbBITA, HAOJIOICHNE 32 KAYCCTBEHHBIMH PEAKITUSIMU, 3aIT0OTHCHHUE
paboueii TaOJIUIIBI, HHTEPIIPETAITUS HA0II01aeMbIX SIBJICHUH, (OpMYIHMPOBAHNE BEIBOJIOB

JlabopaTtopHas pabota «I uapoduibHO-THAPOGOOHBIE CBONCTBA JUITHIOBY

[ToaroToBKa BapuaHTOB OIbITA, HAOIOIEHNE U3MEHEHUS! PACTBOPUMOCTH JIUIIHIOB,
3aroJHeHue padodei Ta0IuIlbl, MHTEPIpETalus HaOII0JaeMbIX SABJICHUM, (POopMyTnpoBaHUE
BBIBOJIOB

Tema 1.4.
CrpykrypHo-
(pyHKIHOHAJIBH
as
OpraHu3aums
KJIETOK

OcHoOBHOE coaep:xaHue

TeopeTuueckoe odyuenue:

Kunerounas teopus (T. lIBanu, M. llnelinen, P. Bupxo). OCHOBHBIE OJIOKEHUS
COBPEMEHHOU KJIETOYHOM T€OPUHU. THUIIBI KJIETOK: SyKAPUOTHYECKASL U IPOKAPUOTHUYECKASL.
CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKApHUOT (PacCTUTEILHOM, )KUBOTHOM, TPUOHON).
CrpoeHue npokapuoTHuecKoi kieTku. OCOOEHHOCTH CTPOEHUs reTepoTpoPHON 1
aBTOTPO(HON MPOKAPUOTHUECKUX KJIETOK. CTpoeHue MIa3MaTuyecKoi MeMOpaHsbl.
TpaHcnopT BeUIeCTB yepe3 MIa3MaTHIeCKyr0 MEMOpPaHy: MACCUBHBINA U aKTUBHBIN.

OK 01
OK 02
OK 04




DHIOIMTO3: MTUHOMHTO3, (paroruTo3. Ik301uTo3. O00I0YKA UK KIETOYHAS CTCHKA.
CtpykTypa u (YHKIIMH KIETOYHOW CTEHKH PACTCHUI, TPUOOB

[Mutonna3ma. Llurozons. [{utockener. OnHoMeMOpaHHbIE OPraHOUABI KIETKU:
snpomuazmaruueckas cethb (I11C), anmapar ['oabaxku, IM30COMBI, IEPOKCUCOMBI, BAKYOJIH
pacTUTENBHBIX KIETOK. CTpoeHrE U (PYHKIIMM OJHOMEMOPAHHBIX OPraHOUOB KIIETKH.
Knerounsrit cok. Typrop.

[1omyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUH, IIIIACTUIBL: XJIOPOILIACTHI,
XPOMOILIACTHI, JISHKOIUIACTHI, KX CTPOCHUE U (PYHKIUH. SIIepHBIN anmnapaT KIeTKH,
CTpoeHue U QyHKLHH.

HememOpaHHbIe OpraHou/Ibl KJIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIHN LIEHTP.
OpraHoupl JBUKEHUSI: pECHUUKH U KTI'YyTHKU. CTpoeHue U pyHKIUN HEMEMOpaHHBIX
OpPraHOUIOB KJIETKU

JlabopaTopHbIie 3aHATHS:

JlaGoparopHas pabota «CTpoeHHE KIECTKHU (paCTeHUS, ’KUBOTHBIE, TPUOBI) U KJIETOUYHbIC
BKJTFOUCHMS (KpaxMall, KAPOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )»

[TprnoOpeTeHue omnpiTa NPUMEHEHHUS TEXHUKH MUKPOCKOTTUPOBAHMUSI IPY BBHITIOJIHEHUN
nabopaTtopHbIX pabot. [loaroroBka MukpomnpemnapaToB, HabIIOIEHUE C TTOMOIIBIO
MUKPOCKOIIA, BBISIBJICHUE PA3TMUNN MEKIY NU3y4aeMbIMU O0OBEKTaMH, UHTEPIIPETAITUS
HaOJIOTaeMbIX SIBJICHUH, (OPMYITHUPOBAHKUE BHIBOJIOB

JlaGoparopnas paboTta «IIpoHuiraeMmocTs MeMOpaHsbI (TIa3MOJU3, JETIa3MOJIN3)»
[TpuoOpeTeHue orpITa IPUMEHEHHUS TEXHUKH MUKPOCKOTTUPOBAHMSI IPY BBITIOJTHCHUH
nabopatopHbIX paboT. [loaroToBka MUKpomnpenapaToB, HaOIHOIEHUE C TTOMOIIBIO
MUKPOCKOIIA, BBISIBJICHUE PA3TMUNN MEXKIAY N3Yy4aeMbIMU O0OBEKTaMU, MHTEPIPETALIHS
HaOJII0TaeMBbIX SIBJICHUH, (DOPMYITHUPOBAHHUE BHIBOJIOB

Tema 1.5.
CrpykrypHo-

OcHOBHoOE coJepkaHue

TeopeTuueckoe o0yuenue:

OK 01
OK 02




¢pynknuonaab | CtpoeHne XxpoMocoM. XpOMOCOMHBIA Ha0Op KJIETOK, TOMOJIOTMYHbIE U HETOMOJIOTMYHbIE
ble (paKTOPHI XPOMOCOMBI, TaINIOUAHBIA U AUIUIOuAHbI Habop. Hyknennoseie kuciotel. JJHK u PHK.
HacJieacTBeHHo | CTpoeHne HYKJIEMHOBBIX KucaoT. Hykneorunpl. KomruiemMeHTapHbIE a30TUCTBIE OCHOBAHMUSI.
CTH [TpaBuno Yapradda. Ctpykrypa JJHK — nBoiinas ciupans. MecToHaxoxxaeHue u
ouonorundeckue ¢pynkunn JJHK. IHK-3kcneptusza. Bunsl PHK. @ynakiuun PHK B kinetke
IIpakTH4eckune 3aHATHS:
Pemenue 3a1a4y Ha onpeesIeHUe NOCIEI0BATEIBHOCTH HYKJIEOTH/IOB
Tema 1.6. OcHOBHOE coJep:kaHue
Ipoueccol Teopernueckoe o0y4enue:
MATPUYHOI'O Martpuunsiii cunte3 JJHK — permmkanus. [Tpunuune: permkanuun JJHK. Mexannzm
CHHTE32 perumkanuu JIHK. Pemapanusa JIHK (nopernexatuBHas, moctperuiekaTuBHas ). Peakimu
MAaTpUYHOTO CHHTE3a. [I[pUHIMI KOMIZIEMEHTAPHOCTH B PEAKIUAX MATPUIHOTO CUHTE3A.
JAHK u rensl. ['eneTnueckuit ko, ero cBocTBa. Tpanckpunius — MaTpuunbii cunte3 PHK. OK 01
Tpancnsiuus u e€ atanbl. Y cnoBus Ouocunresa 6enka. Ctpoenue T-PHK u kogupoBanue OK 02
aMuHOKHUCTOT. Poik pubocoM B OnocuHTE3e Oenka
IIpakTUyeckue 3aHATHS:
Pemenue 3aa4 Ha onpezesieHue N0CcIe10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3a1ay Ha ornpesiesieHre Mocie10BaTeIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIE Oelka B
CJIy4ae U3MEHEHUS MOCJIeN0BATENbHOCTH HyKJIeoTua0B JHK
Tema 1.7. OcHOBHOE coJiep:KaHue
Hexierounsie | Teoperuueckoe odyueHnue:
(opMbI KM3HM | BUpyChI — HEKJIETOUHBIE (POPMBI KU3HU M 00JIMTaTHBIC Mapa3uThl. CTPOCHHUE TPOCTHIX U OK 02
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. XKuznennslil iuki JJHK-conepxanmx OK 04

BupycoB, PHK-conepxkamux Bupycos, 6akrepuodaros. BUY, renatut uenosexa.
bakrepun. O0mas xapakrepuctuka. [lonsarue mramm. Bupycsl u 6aktepuu: cXoACcTBa U
pas3nuuus




IIpakTHyeckue 3aHATHUA:

Bupychbie u 6akrepuanpHbie 3a00eBanusa. O01IMe TPUHIUITBI UCTIOJIb30BAHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHUS] AHTUOUOTHKOB.
[IpencraBiaeHue yCTHBIX COOOIIEHNUN ¢ IPE3EHTALUEN, TOATOTOBIEHHBIX 110 IEPEYHIO
VUCTOYHUKOB, PEKOMEHOBAaHHBIX IIPEIIO1aBaTEIIEM

Tema 1.8. OcHOBHOE coJepkaHue OK 02
O0men Teopernueckoe o0y4enue:
BeLeCTB U AcCUMUWISIINS U JUCCUMIJISALIUS — IBE CTOPOHBI MeTabonn3Ma. THmsl oOMeHa BEIIeCTB:
npeBpaileHne | aBTOTpo(dHbBIN U reTepoTpodHBI, a3pOOHBIN 1 aHA’POOHBIN. DHEpPreTUUecKoe obecreueHue
JHEPIVH B kJeTku: npespamieHue AT® B oOMeHHbIX nporieccax. DepMeHTaTUBHBIN XapaKkTep peakiui
KJIETKe KJIETOYHOTO MeTaboan3Ma
[lepBrUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. [InacTudeckuit oOMeH. @OTOCHHTES.
XemocuHTe3. AHa’3poOHBII SHEpreTHYecKuii 0OMeH. AHa’3poOHbIe OpraHu3Mbl. bpoxeHnue,
aBTOTPO(HBIN U reTepoTPOPHBIN TUIT MUTaHUS. AHA3POOHBIE MUKPOOPIaHU3MbI KaKk
00BEKTHl OMOTEXHOJIOTUH. DTarbl YHEpreTudeckoro oomena. ['nmukonus. buonornueckoe
OKHCJIEHUE, HJIU KJIETOYHOE JIBIXaHUE
Tema 1.9. OcHoBHOE coJep:KaHue
Ku3HeHHbI Teopernueckoe o0yuenue:
HMKJI KJIeTKH. | KieTouHbIi HUKIL, €ro nepuoasl u peryisuus. [lepuoast naTepdaspl UX 0COOEHHOCTH.
Muro3. Meiio3 | Tuddepennuanys KISTKH U apecT KJICTOYHOTO IHKIa. Jlenenue kietku — muto3. Ctaaun OK 02
MHTO3a U MPOUCXOsIIHe Tpoliecchl. KaprokuHes u nuTokuHe3. bruojgornyeckoe 3HaueHUE OK 04

MUTO3a. Meio3 — peAyKIIMOHHOE JeseHne KieTku. Ctaguu meiio3a. Meiio3 — ocHOBa
MOJI0OBOTO pazMHOkeHus. [loBenenne xpomocom B mernose. Kpoccunrosep. buonornueckuit
cMbIc Mero3a. DddexTol Merio3a. Meiio3 B dKU3HEHHOM ITUKJIE OPraHU3MOB

KonTpoabnas padora

MouiekyJIsSIpHBIA YPOBEHBb OPTaHU3ALUN )KUBOTO




Paspnen 2. Ctpoenne u pyHKIIUM OPraHU3Ma

22

Tema 2.1.
Crtpoenue
OpraHu3Ma

Conep:xkanue

IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE TEOPETHIECKOT0 00y YeHHUsI

OnHoKJIeTOYHbIE OpraHu3Mbl. KosloHHallbHbIE OpraHu3Mbl. MHOTOKJIETOYHBIE OPTaHU3MBbI.
B3aumocBsI3b yacTell MHOMOKJIETOUHOTO opranu3ma. @yHkuus. Opranbl U CUCTEMBI
OpraHoB. AnmapaTsl OpraoB. 'omeocTas opraHusMa 1 €ro nojaaep:KkaHue B IpoLecce
KU3ZHEIEATEIbHOCTH.

OyHKIIMOHAJIBHASL CUCTEMA OPraHoB. TkaHu pacTeHU. TKaHU )KUBOTHBIX U YEIOBEKA.
Opranbl pacteHuid. Opranbl 1 CUCTEMbI OPraHOB JKMBOTHBIX U YEJIOBEKA. 3HAUCHUE OIOPHI,
JIBUKCHMUS, TUTAHUS, JIBIXaHUsI, TPAHCIIOPTA BEIIECTB, BBIJICICHHUS, 3allIUThl. 3HAYCHUE
MIPOSIBIICHUA Pa3IpAKUMOCTH U PETYIISALINN

OK 02
OK 04
IIK1

OcHoBHOE CoACpKaHME MPAKTHYIECCKOI'0O 3aHATHUSA .

Teopus KiIOHaIBPHO-CENEKTUBHOTO nMMYyHHUTETA 1. Dpnuxa, .. Meununkosa.
Nudeknmonnsie 3a00sieBaHus U dnuaeMusi. BakHelme snueMun B ICTOPUH
yesioBeuecTBa. BakiuHaiusa kak npodriakTuka nHPEKIIMOHHBIX 3a00JIeBaHUM.
[IpencraBienne yCTHBIX COOOIIEHUH C MPE3eHTAINEH, TOATOTOBICHHBIX M0 MTEPEYHIO
VMCTOYHHMKOB, PEKOMEHJOBAaHHBIX MPENOAABATEIIEM

Tema 2.2.
DopMblI
Pa3MHOKEHUA
OPraHu3MoB

Conepxanue

IpodeccuoHATLHO-OPHEHTUPOBAHHOE COEPIKAHNE TEOPETHYECKOTO 00yUYeHH S

dopMbI pa3MHOKEHUS OpraHu3MoB. becrooe u mojoBoe pa3mHokenue. Bubr 6ecronoro
Pa3MHOXKEHUS: POCTOE JACIICHUE HAJBOE, TOUKOBAHHE, PA3MHOKEHHUE CIIOPaMHU,
BETeTATUBHOE pa3MHOXKEHHE, (pparmenTarus, kioHupoBanue. [lomoBoe pazMHOKEHHE.

s mpodeccuit/cnenuanbHOCTE!, CBA3aHHBIX ¢ 00BEKTOM U3yueHus “YenoBek”
TEOPETUYECKUIN MaTepual TeMbI “@OpMbI Pa3MHOKEHHUS OPTaHU3MOB” U3y4aeTCs
yrayOJeHHO Ha MpUMepe OpraHu3Ma yenoBeka. PasMHOKeHHe pacTeHU U )KUBOTHBIX
paccMaTpuBaroTCsi 0030pHO

OK 02
IIK1




Tema 2.3.
Ounrorenes
JKMBOTHBIX U

OcHoOBHOE coaepxaHue

Teopernueckoe o0y4enue:

["'ameTorenes Y ) KUBOTHBIX. CH@pMaTOFeHGB N OOI'CHC3. CTpoeHI/IC ITOJIOBBIX KJICTOK.

YeJI0BeKa Ormto10TBOpEHNE U SMOPUOHAIBHOE pPa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuorenes OK 02
(Ha mpuMepe nanneTHruka). Ctaauu sMOproreHesa OK 04
Poct u pa3Butue xuBoTHBIX. [locTaMOproOHanbHbI nepuo. [Ipsmoe u HenpsiMoe pa3BUTHE.
PasButne ¢ metamopdo3oM y 0eCrio3BOHOYHBIX W MMO3BOHOYHBIX )KMBOTHBIX. CTanuu
NOCT3MOPHOHAIBHOTO PA3BUTHS Y dKUBOTHBIX U YesioBeKa. [leproabl OHTOreHesa yeaoBeKa.
buosiornueckoe crapeHue u cMepThb. [ epoHTOIOr U
Tema 2.4. OcHoBHOE coaep:xaHue
OHnrorenes Teopernueckoe o0y4enne: OK 02
pacTeHui ["ameTtodut u ciopodur. PazmuoxxeHne u pazButre Bojopocieil. Pa3MHOXeHUE U pa3BUTHE OK 04
CIIOPOBBIX pacTeHni. Pa3MHOKEHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. Ileprnossl
OHTOT€HE3a PACTEHUN
Tema 2.5. OcHoOBHOE coJiep:KaHue
OcHoBHBIC Teopernueckoe o0y4enne:
NOHATHUSHA ['eHeTHKa KaK HayKa O HACJIEACTBEHHOCTH U U3MEHYMBOCTH OpraHn3MoB. OCHOBHBIE
reHeTHKH TEHETUYECKHUE MTOHATHS U CUMBOJIBL. ['eH. ['eHoTun. @enotun. AienbHbIE TEHBI. OK 02
AJbTepHATUBHBIE TPU3HAKA. [JOMUHAHTHBIA U PELIECCUBHBIN TPU3HAKU. | oMO3uroTa n
rerepo3urota. Yucras nunus. ['u6puasl. OCHOBHBIE METO/IbI TEHETUKHU:
rUOPUA0TOTHUECKUM, ITUTOJIOTHYECKHE, MOJIEKYJISIPHO-TEHETUYECKHE
Tema 2.6. OcHoBHOE coJiep:KaHue
3akonomepHoc | TeopeTudeckoe odyueHue: OK 02
™™ 3akoHOMEpHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens: MoHnorubpuanoe OK 04
Hacjie0BaHusl | ckperntuBanue. [IpaBuino nomuHUpoBaHMs. 3aKOH €AMHOOOpA3uUs IEPBOTO MOKOJICHUS. 3aKOH ITK1

PacCIiCINICHUA IIPU3HAKOB. L[I/ITOJ'IOFI/I‘—IGCKI/IG OCHOBbBI MOHOFI/I6pI/II[HOFO CKpCIIBAaHM].




['unoTe3a 4UCTOTHI raMeT. AHANMU3UpPYIOlee CKpelrBanue. JJurnopuaHoe CKpemBaHue.
3aKOH HE3aBHCUMOTO HaclleZIOBaHUA MPU3HAKOB. [loaurubpuaHoe HaciIe10BaHUE U €ro
3aKOHOMEPHOCTH

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COJIEP:KAHNE MPAKTHYECKOT0 3aHATHA:

Pemenue 3a1a4 Ha OIIPCACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACJICACTBCHHLBIX IIPU3HAKOB
IIpu MOHO-, JIU-, HOJII/IFI/I6pI/II[HOM N AHAJIM3HUPYIOIMICM CKPCIIUBAHUN, COCTABJICHHUC
TCHOTHUIIMYCCKHUX CXEM CKPCIIUBAHUA

Tema 2.7. OcHOBHOE coJepkaHue OK 01
B3anmoneiicts | Teopernuyeckoe o0ydeHue: OK 02
He reHOB ['eHoTun Kak 1enocTHas cucreMa. MHOKECTBEHHOE JIeicTBUE TeHOB. [iterioTpomnus.
MHoOXeCTBEHHBIN aiuienu3M. BzauMoaencTBie aienbHbIX TeHOB. KogoMuHupoBaHue.
B3anmoneiictBrue HeaenbHbIX reHoB. Kommementapaocts. Onucras. [lonmnmepus
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE IPAKTUYECKOI0 3aAHATHA:
Pemenue 3a1a4 Ha ornpenesieHue BEPOSITHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX [IPU3HAKOB
IIPY Pa3JIMYHbIX TUIIAX B3aUMOJECHUCTBYUS T'€HOB, COCTABIEHNE NT€HOTUIIUYECKUX CXEM
CKpEIIMBAHUS
Tema 2.8. OcHOBHOE coJiep:KkaHue
CueruieHHoe Teopernueckoe o0yuenue:
HacjenoBaHue | 3akoHsl T. Moprana. CUeIIEeHHOE HACJIEIOBAHUE T€HOB, HAPYIIEHUE CLICTUICHUSI. OK 01
NMPU3HAKOB XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ eHeTMUECKOE KAPTUPOBAHUE XPOMOCOM. OK 02
Hcnonb30BaHne KPOCCUHTOBEPA JJIsl COCTABJIEHUSI TEHETUUECKUX KapT XPOMOCOM K
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHME MPAKTUYECKOI0 3aHATHSA:
Pemenue 3a1a4 Ha onpenesieHue BEPOSITHOCTH BOSHUKHOBEHHMS HACJICACTBEHHBIX IPU3HAKOB
MIpY CLETIJIEHHOM HACJEI0BaHUU, COCTABIICHUE TEHOTUITMUYECKUX CXEM CKPEIUBaHUA
Tema 2.9. OcHoBHoOE coaep:xaHue OK 01
I'enernka mona | Teoperuyeckoe odyuenme: OK 02




XPpOMOCOMHBIN MEXaHU3M OMNPEIeSICHHS T0JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIi ¥ TETEPOraMETHBIN NOJI. [ eHeTHYECKast CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanne npu3HakoB, CUEIICHHBIX C MOJIOM

IIpakTH4eckune 3aHATHS:

Pemenue 3a/1a4 Ha OIIPCACICHUC BCPOATHOCTU BOSHUKHOBCHUA HACICIACTBCHHBIX
IMPHU3HAKOB, CHCINNICHHBIX C ITOJIOM, COCTABJICHHUC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUSA

Tema 2.10.
I'eHeTuka
YeJI0BeKa

OcHOBHOe coaepxaHue

TeopeTquCKoe oﬁyquMe:

Kapuotun yenoBeka. MeTobl U3y4eHHs TCHETUKH YEJIOBEKA: T€HEaTOTMUECKUN,
OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMHUUECKHH, MTOMYJISIIMOHHO-CTaTUCTUYECKUH.
HacnencrBennsie 3a001eBaHus YeloBeKa. | €HHbIE 1 XPOMOCOMHBIE 00JIE3HU YeJIOBEKa.
Bbone3nu ¢ HaciaeCTBEHHOM MPeIpacioloKeHHOCThI0. 3HAYEHUE MEAUIIMHCKON TeHETUKHU B
MpPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUI YeIoBeKa

HpaKaneCRne 3aHATHUA:

Pemenue 3ama4d Ha ornpeiesieHre BEPOSITHOCTA BOBHUKHOBEHHST HACIIEICTBEHHBIX
MIPU3HAKOB, UCIOJIb3Ysl METO/Ibl TCHETUKH YE€JI0OBEKA, COCTABJICHUE T€HOTUITMYECKHUX CXEM
ckpemuBaHus. [IpeacraBieHre yCTHBIX COOOIIEHMH C MPE3eHTAIMEH O HACIICICTBEHHBIX
3a00JIEBaHUSX YEJIOBEKA

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOC
™
U3MEHYHMBOCTH

OcHoOBHOE coaep:xaHue

Teopernueckoe o0y4enue:

B3aumopeiicTBue reHoTuna u cpesl npu hopmupoBannu GperHorumna. U3MeHIHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE ITPU3HAKHA. BUbl N3MEHUMBOCTH:
HACJIEICTBCHHAsl U HEHACIICICTBEHHAS.

3aK0oH TOMOJIOTMYECKHUX PSAAOB B HaciencTBeHHon nusmenurnBoctu (H.M. BaBuios).

OK 01
OK 02
OK 04




MoaudukannonHas, uiam GeHOTUINYECKast U3MEHUYUBOCTh. Pojb cpesbl B
Moau(UKaMoOHHON n3MeHunBoCcTH. HopMa peakiuu npusHaka. Bapuanuonnsiii psg u
BapHalMOHHAas KpuBasi. XapakTepUCTUKa MOAU(PUKAITMOHHON N3MEHYUBOCTH
HacnencTBenHas, Wiy reHOTUNINYECKask 3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTb.
MyTanvoHHass U3MEHYUMBOCTh. BUbl MyTanuii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
[IpnurHBI BOSHUKHOBEHUS MyTallui

HpaKaneCRne 3aHATHA:

Pemenue 3aJ1a4 Ha OIIPCACIICHUC THUIIA MyTAallUX IIPU 1ICPCAadC HACICACTBCHHBIX ITPU3HAKOB,
COCTABJICHUC I'CHOTHIITMYCCKHUX CXCM CKPCIINBAHHA

Tema 2.12. OcHoBHOE coep:KaHue
Cenexkuust Teopernueckoe o0y4enne:
OPraHU3MOB Cenekuus kak Hayka. MeToabl CeNeKIIMOHHOM padoThl. I'eTepo3uc u ero npuurHsI.
HckyccTBEHHBIM 0TOOP: MAacCCOBBIN U MHIUMBHUAYAIbHbBINA. DTabl KOMOMHAIIMOHHON OK 01
cenekuuu. CopT, OpPoJa, IITAMM OK 02
AJITOpPUTMBI PELLICHUE 3a7a4 Ha ONPEIETICHUE BO3MOKHOTO BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MMPU3HAKOB MO CEJIEKI[MU, COCTABICHUE TeHOTUITMYECKUX CXEM
CKpEILBaHUsA
Konrpoabnas padora
Crtpoenue 1 pyHKIMU OpraHu3Ma
Pa3znen 3. Teopus 3BoI0OnMH
Tema 3.1. OcHoBHoOe coaep:xaHue
HUctopust Teopernueckoe o0y4eHue: OK 02
IBOJIIIHOHHOT | [IepBbie 3BOJIIOIIMOHHBIE KOHIENIUU. [ pagyanuctuyeckas 3BoatonronHas konuenuus XK.b. OK 04
0 y4YeHUs Jlamapka. JIBmxyuue cuibl sBosmtonuu. Kpeanmonusm u tpancpopmusm. Cucremaruka K.

JIunnes u e€ 3HaueHue A GOpMUPOBAHMS HIEU SBOITIOLUN




[Tpennochuiku BOSHUKHOBEHUS TapBUHU3MA. DBOIONMS BUIOB B ipupojie. boproda 3a
cyuiectBoBanue. EcrecTBenHbIil 0TOOp. [lMBepreHius npu3HakoB U BUJ000pa3oBaHue.
OCHOBHBIE MOJ0KEHUSI CUHTETHYECKON Teopun 3Boionuu (CTI). Ponb 3BOMIONIMOHHON
TEOpUU B POPMUPOBAHNN HAYYHOU KApTUHBI MUPA

Tema 3.2.
MuKpo3BOJIIOL
s

OcHoBHOE coJiep:KaHue

TeopeTquCKoe OﬁyquHe:

MUKpO3BOJIIOIMS M MAKPOIBOJIIOLIMS KaK 3Tallbl 3BOJIOLIMOHHOTO Ipouecca. ['eneTnueckue
OCHOBBI IBOJIIOIMHU. MyTaIiuyu 1 KOMOWHAITUN KaK 3JIEMEHTAPHBIN 3BOJIOIIMOHHBII
matepuai. [lonmynsanus kak sJeMeHTapHas €IMHUIIA SBOJIOIUU.

JBrokymue cuiibl ((pakTopsl) sBooNUHA. MyTallMOHHBIN TTPOLIECC U KOMOWHATHUBHAS
U3MEHUYMBOCTh. Murpanus. M3onsius nomysiiuii: reorpaguueckas (IpocTpaHCTBEHHAs),
ounonornyeckas (penpoyKTUBHAS).

EcrtectBenHbIi 0TOOp — HampaBJsomui hakTop 3BOIONMU. boprOa 3a cyliecTBOBaHUE Kak
MEXaHHU3M JIEUCTBUSI €CTECTBEHHOI0 0TOOpa B momyssiuusax. Bua u ero kpurepuu
(mpu3Haku). Bunoobpa3zoBaHue Kak pe3ysibTaT MUKPOIBOIIOILIMU

OK 02

Tema 3.3.
Maxkpo3BoJion
us

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHue:

MakpoaBosorusi. opMbl 1 OCHOBHBIE HarnpaiieHuss MakposBostonuu (A.H. CeBeprioB).
[TyTu qocTmxeHus OMOJIOTUYECKOTo porpecca: apoMopdo3, uanoaganTamus, oomas
nereneparysi. MeTo sl M3y4eHHsI MaKpOAIBOIOLNHU. 3aKOH 3apOIBIIIEBOTO CX0ICTBA (3aKOH
K. bapa). buorenernueckuii 3akon (3. I'ekkens, @. Mromep). O0uire 3aKOHOMEPHOCTH
(mpaBuia) 3BOTIOLHUH

OK 02

Tema 3.4.
Bo3HukHOBeHH
€ U pa3BUTHE
JKH3HHU Ha
3emJie

OcHOBHoOE coJepkaHue

TeopeTuueckoe odyuenue:

['MroTe3sl ¥ TEOPUN BOSHUKHOBEHHMSI )KU3HU Ha 3eMJIe: KPeallnOHU3M, CaMOIIPOU3BOIBLHOE
(cIOHTaHHOE) 3apOXKIAEHUE, CTALIMOHAPHOE COCTOSIHUE, MaHcnepMus, Ononoa3. Hauano
opranuyeckoit spomronuu. [osiBiaeHne nepBbIx KIETOK. DBOIIOIHS META00IN3MA.

OK 02
OK 04




OBomtonus nepebix KineTok. [IpokapuoTsl u 3ykapuoThl. [IporcxoxaeHre MHOTOKIETOYHBIX
OpraHn3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB DYKAPHOT.

OCHOBHBIE YEPTHI IBOJIFOLIUU PACTUTENBLHOTO MUpa. OCHOBHBIE YEPTHI BOJIFOLIMH KUBOTHOTO
MHpa

IIpakTH4eckune 3aHATHS:

[IpencraBnenne yCTHOTO COOOIICHHMS M JICHTHI BPEMEHH 110 OCHOBHBIM dTariaM
BO3HUKHOBEHUS M Pa3BUTHSI )KUBOTHOTO U PACTUTEIBLHOTO MUPA, MOJITOTOBIICHHBIX 10
MEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX MPENOAABATEIEM

Tema 3.5.
IIpoucxoxaenun
€ yeJI0BeKa —
AHTPOINOreHe3

OcHoBHOE coaep:xaHue

Teopernueckoe o0y4enme:

AHTpoInonorus — Hayka o yejaoBeke. CucTeMaTH4ecKOe MOJI0KEHHE yesioBeka. CX0oACTBO
YEJIOBEKA C JKMBOTHBIMU. OTINYHS YETOBEKA OT )KUBOTHBIX. [IpIMOX0KAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe ro10OBHOr0 MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.
CooTHorIeHnEe OMOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTAJIMX aHTPOIIOTeHe3a. J[PUONMTEKH — MPEJIKN YeJIOBEKa U YeJIOBEKOOOPa3HBIX
o0e3bsiH. [IpoToanTpon — npeanecTBEeHHUK YeIoBeKa. ApXaHTPOIl — APEBHEUIIINN YEIOBEK.
[TaneoanTpon — IpeBHMII YesioBeK. HeoaHTpon — 4eT0BEK COBPEMEHHOIO THUIA. JBOIIOLIHS
COBPEMEHHOI'0 YEJIOBEKaA.

Yenopeueckue pacbl. OCHOBHBIE OOJIBIIIME PACHI: €BPOIIEOUIHAS (€Bpa3uiicKas), Herpo-
aBcTpajougHas (PKBaTOpHalIbHAas), MOHTOJIOMAHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MECTO BOBHUKHOBEHUS YEIIOBEUECKUX pac. EAMHCTBO YEIOBEUECKUX pac

OK 02
OK 04

IIpakTUyeckue 3aHATHS:

Bpewms u iyt paccenenus yenoBeka mno miaHeTe. [ [pucmoco6ieHHOCTh YetoBeKa K pa3HbIM
yCIIOBUSIM cpefibl. Biusiaue reorpaduueckoii cpeapl Ha MOp(hOIoTHio U (GU3n0I0THIO
qeIoBeKa

3ammra JEHT BPEMEHH M MECHTAJIBHBIX KapT B (OpMaTe YCTHOTO COOOIICHMSI,
MOJITOTOBJICHHBIX IO MEPEYHIO0 HCTOYHUKOB, PEKOMEH0OBAHHBIX MIPEToAaBaTelIeM




KonrpoasHas
pabora

TCOpCTI/I‘ICCKI/Ie ACIICKThI OBOJIIOIIMH KM3HU Ha 3emie

Pa3nen 4. JdkoJ10

Irus

13

Tema 4.1.
IKOJIOTrHIeCKH
e (pakTopbl U
cpeabl JKU3HH

OcHoBHOE coJiep:KaHue

TeopeTuyeckoe odyueHnme:

Cpenpl oOUTaHUsl OpTaHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAS, TOYBEHHAS,
BHYTpUOpPTraHu3MeHHasi. ODU3NKO-XUMHUUYECKUE OCOOCHHOCTH CpeJl OOMTaHUSI OPTaHU3MOB.
[IpucnocobieHus: Oprannu3MOB K KMU3HH B pa3HbIX cpenax. [[oHsATHE 3K0I0rnYecKoro
dakropa. Knaccudukanus sxonorudeckux paxroposn. [Ipasuno munumyma FO. JIubuxa.
3akoH TonepantHoctu B. [llendopna

OK 01
OK 07

Tema 4.2.

Honmyasiums,
coo01IecTBa,
IKOCHUCTEMBI

OcHoBHOE coaep:xaHue

Teoperuueckoe o0yueHue:

DKOJIOrMYecKas XapakTepruCTUKa BUAA U MOMYJIALMHA. DKOJIOrMYecKast HUuIla BUaA.
DKOJIOrM4ecKHe XapakTepucThku nomysanuu. Coobmiectsa u 3xocucteMsl. broreHos u ero
ctpykrypa (B.H. CykaueB). Csizu Mex 1y opranu3Mamu B 0uorieHose. CTpyKTypHBIC
KOMITOHEHTBI 3KOCHCTEMBI: ITPOYLIEHThI, KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BeneCTB U
IOTOK SHEPTUH B 3KocucTeme. Tpoduueckue ypoBHH.

AHTPOIIOTE€HHBIE YKOCUCTEMBI. ATPO3KOCUCTEMBI. OTINYMSA arpOIKOCUCTEM OT
OHroreoneHo30B. YpooskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

IIpakTHyeckue 3aHATHUA:

Tpoduueckue nenu u cetr. OCHOBHBIE TIOKA3aTeNU IKOCUCTEMBI. briomacca u mpoayKiusi.
DKOJIOTUYECKHE MUPAMUIBI Yncesl, OnoMacchl u dHeprur. [IpaBuso mupaMuibl SHEPTHUH.
Pelienrie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEIIECTBA U
HHEPI'UH B SKOCUCTEMAX C COCTaBJIeHHUE TPOPUUECKUX Ienel U mupaMul 0MoMacchl U
SHEPIUHU

OK 01
OK 02
OK 07

OcHoOBHOE coaep:xaHue

OK 01




Tema 4.3. Teopernueckoe o0yueHme: OK 02
Buocdepa - buocdepa — xxuBas o6onouka 3emmm. Pa3utue npeacrasnennii o bnocdepe B Tpynax B.U. OK 07
rJjo0ajabHasn Bepnanckoro. O6nactu 6uocdeps! u e€ cocra. KuBoe BelecTBo Ouocdepsl U €ro
IKOJIOTHYecKast | QyHKIHNH
cucTeMa 3aKOHOMEPHOCTH cylecTBOBaHUs Ouochepsl. OcodbeHHocTr 6rnocdepbl Kak rio0aabHOM
aKocucTeMbl. [[lnHamudeckoe paBHOBecue B Ouocdepe. PUTMUIHOCTS siBieHui B 6nocdepe.
KpyroBopoThI BEMIECTB M OMOTCOXUMUYECKHE IIUKITBIL. | T00aIbHBIE 3KOJIOTHUECKHE
POOIEMBbI COBPEMEHHOCTH | ITyTH UX PEIICHUS
IIpakTHYeckue 3aHSITHS:
Pemenue nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1a4 Ha OMpe/IeTICHUE TUIOIaIN
HACAXKICHUM JIJISl CHUKEHUSI KOHIIEHTPAIIUH YTJIEKUCIIOT0 ra3a B aTMoc(epe CBOEro peruoHa
MPOKUBAHUS
Tema 4.4. OcHOBHOeE coJiep;KkaHue
Bausiaue Teopernueckoe od0yyenue:
AHTPONOIeHHbI | AHTPOIIOTEHHbBIE BO3/IEUCTBUS Ha Onocdepy. 3arps3HeHHs Kak BU aHTPOIIOTEHHOTO
X (PaKTOPOB HA | BO3JICUCTBUS (Xumuueckoe, (husuueckoe, buoiocuseckoe, 0mxoovl NPoU3E00Cmed u OK 01
onocoepy nompebnenus). AHTpONIOTEHHbIE BO3/IEHCTBUA Ha atMocdepy. BozaeiicTBust Ha ruspocdepy OK 02
(3aepsznenus u ux ucmounuku, ucmowenus 600). Bosnericteus Ha utocdepy (deepadayus OK 04
noY8bl, 8030€licmaue Ha 20pHble Nopooda, Hedpa). AHTPOTIOTEHHBIEC BO3CHCTBUS Ha OK 07
OMOTHYECKHE COOOIIeCTBA (J1eca u pacmumeinbHble CO0Ouecmed, HCUSOMHbLIL MUP) I1K2
IIpodeccrnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHUE MPAKTUYECKOTO 3aHATHS:
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUH TI0 COXPAHEHUIO MPUPOTHBIX
PECYPCOB CBOETO PETHOHA TIPOKUBAHMUS
Tema 4.5. OcHOBHOE coJiep:KaHue
Bausinue Teopernueckoe o0yuenue:




COLMABHO-
IKOJIOTHYECKUX
(pakTopos Ha
30POBbeE
YeJI0BEeKa

310pOBBE U €T0 cocTaBIsONIHE. DAKTOPHI, MOJOKUTETHHO U OTPUIIATESILHO BIHSIONINE HA
OpraHu3M 4eJIoBeKa. BpeaHbie MPUBBIUKYU: TTOCIEACTBUS U TpodmnakTuka. [Ipodiema
TEXHOTEHHBIX BO3JICUCTBHI HA 3JJ0POBhE YEIOBEKA (PJICKTPOMATrHUTHEIE TIOJIS, OBITOBAS
XUMHSI, U30BITOYHBIC IITYMBI, pauaIis u T.11.). Agantanys opraHu3Ma 4eJoBeKa K
(dakTopam OKpyXkarolen cpe/ibl. 3alUTHbIE MEXaHU3MbI OPTaHU3Ma YeJIOBeKa. 30POBbE U
paboTOCTIOCOOHOCTD.

[Tpunnune! GopmMupoBaHus 310poBhecOeperaroiero nopeaeHus. Ousndeckas akTHBHOCTD U
30poBbe. ['pyniibl 310poBbsi. OCHOBBI 3aKaTMBAHUS. BUOXHUMHUYECKUE aCIEKTHI
panuoHanbHOro nutanus. [IpaBuna 6€30MacHOroO UCHOIB30BAHMS OBITOBBIX TPHUOOPOB U
TEXHUYECKUX YCTPOUCTB

IIpakTHyeckue 3aHATHS:

OHpCIIGJIGHI/Ie CYTOYHOI'O paliiOHa ITUTaHUA

Coznanve MHAMBUyAIbHOM MAMATKH MO OpraHu3alii palruoHaIbHOW (PU3HYECKON
AKTUBHOCTHU

IIpodeccnoHAIbHO-OPUEHTHPOBAHHOE CO/IEPKaHUE JJA00PATOPHOIO 3aHATHS

JlabopaTtopHas paboTa Ha BbIOOD:

JlaGoparopHas paboTa «YMCTBEHHasi pab0TOCIIOCOOHOCThY

OBnajieHre METOIaMH OMPEICSICHHsI TTOKa3aTelell yMCTBEHHOM pab0TOCIOCOOHOCTH,
O0OBSCHEHHE MOIYYEHHBIX PE3YJIbTaTOB U (HOPMYIUPOBAHUE BHIBOJIOB (TMCBMEHHO) C
VCIOJIb30BAaHMEM HAayYHBIX [IOHATHMI, TEOPUM U 3aKOHOB

JlabopaTopHas pabota «BnusHue abrnotuyeckux (akTopoB Ha YeIOBEKa (HU3KUE U BBICOKHE
TEMIEPATYPHI)»

N3yyeHne MexaHM3MOB aJjanTallii OpraHu3Ma 4eaoBeKa K HU3KUM U BBICOKUM
TEeMIEepaTypaM U OOBSICHEHHE MOJIYYeHHBIX Pe3yJIbTaTOB U (POPMYIHPOBaHHE BHIBOIOB
(MMCbMEHHO) C UCTIOJIb30BAHUEM HAYUHBIX IMOHSATHH, TEOPUI U 3aKOHOB

OK 02

OK 04

OK 07
[1K2




B kauecTBe TpUTTEPOB CHUKAIOIINX PA0OTOCIIOCOOHOCTH UCIONb30BaTh YCIOBHUS
OCYILIECTBICHUS MPOPECCHOHATBHON ACSITETbHOCTU: IIIyM, TEMIIEpaTypa, pusudeckas
Harpy3ka " T.[I.

KonTpoabnas paéora 1
TeopeTrdeckre aceKThl YKOJIOTUH
IpodeccnoHaILHO-OPUEHTUPOBAHHOE COlepP:KaHUE (CoAepKAHME NPUKJIATHOTO MOTYJIA)
Pasnen S. buoJjiorusi B )KU3HHU 4
Tema 5.1. Conep:xkanue 1 OK 01
buorexnosiorn | Teoperuueckoe o0yueHnue: 1 OK 02
H B JKH3HH buoTtexHonorus kak Hayka U mpou3BoicTBO. OCHOBHBIC HAIPaBJICHUSI COBPEMEHHOM 1 OK 04
KaxK10ro OnoTexHoJIOrnu. MeTobl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTUKA IIK*
OMOTEXHOJOTUUYECKUX U TEHETUYECKUX IKCIIepUMEHTOB. [IpaBuia nmoucka u aHanusza
OMO2KOJIOTHYECKOU HH(POPMAITUHU U3 PA3TMUYHBIX UCTOYHUKOB (Hay4yHas U y4eOHO-Hay4YHast
JUTEpaTypa, CPeACTBAa MACCOBOM MHpOpManuu, ceTb HTEpHET U Ipyrue)
IIpodeccnoHATBbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MPAKTHYECKOT0 3aHSITHS 1
Keiicel Ha aHanM3 HH(pOPMAITUK O HAYYHBIX JOCTH)KCHUSAX B 00JIACTH TeHETHYCCKUX
TEXHOJIOTUH, KJIETOYHON WHKEHEPHUH, MUIIEBBIX OMOTEXHOJIOTH. 3aiuTa Kemca:
MPECTaBICHUE PE3YyJIbTATOB PEIICHUS KEMCOB (BBICTYIICHUE C MPE3CHTAIINEH )
Tema 5.2.1. Conep:kanue 2 OK 01
buorexnonorn | [lpakTudeckue 3aHSITHSA: 2 OK 02
U B MeaAuUMHe | PazpuTre OMOTEXHOJOTHI B 00J1aCTH MEAUITUHEI M (hapMalliKl ¥ IPUMEHEHHUE UX B KU3HU 1 OK 04
u papManmu YeJIoBeKa, MOWCK U aHaIu3 UHGOPMAIUU U3 Pa3IUIHBIX HCTOYHUKOB (HayyHast U y4eOHO- I1IK?

Hay4Has JuTepaTypa, CpeacTBa MaccoBoi nHpopmaiuu, cetb UHTEpHET U Ipyrue)




Keticbl Ha ananu3 HHPOPMAIINH O Pa3BUTHH OMOTEXHOJIOTHI B METUIIMHE U (papMaruu (1o
rpyIIam)

3amura keiica: [IpencraBnenue pe3ysbTaToB PENICHHs KEHCOB (BBICTYIUIICHHUE C
Mpe3eHTaIeH )

Tema 5.2.2. Conep:xanue OK 01
buorexnosoru | [IpakTuyeckue 3aHSITUSA: OK 02
U U 3KMBOTHBI€ | Pa3zBuTre OMOTEXHOJIOTHI C UCTIOIh30BAaHUEM KUBOTHBIX, IPUMEHEHHE MTPOIYKTOB OK 04

OMOTEXHOJIOTUU B KU3HU YEJIOBEKA, TOMCK U aHAIN3 WH(OPMALIUU U3 PA3TUYHBIX I1IK?2

UCTOYHHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTEpaTypa, CPeCTBAa MacCOBOI MH(OpMaLHH,

ceTb IHTEpHET M Apyrue)

Kelicbl Ha aHanu3 MHPOpPMALMK O Pa3BUTUH OMOTEXHOJIOTHM ¢ UCIIOJIb30BaHUEM )KMBOTHBIX

(o rpynmnam)

3amuTa keiica: [IpeacTaBnenue pe3yabTaToB PEIICHUs KEMCOB (BBICTYILICHHE C

npe3eHTaIe )
Tema 5.2.3. Conep:xanue OK 01
buorexnonorn | [lpakTudeckue 3aHSITHSA: OK 02
U H pacTeHust | Pa3BuTue OMOTEXHOJIOTHI C UCIIOIB30BAHUEM PACTEHUH, MPUMEHEHHE MPOTYKTOB OK 04

OMOTEXHOJIOTHH B KU3HU YEJIOBEKA, MOMCK U aHAJIN3 MH()OpMALUU U3 Pa3TUYHBIX I1IK?2

MCTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JIUTepaTypa, CpecTBa MacCOBOM MH(popManuuy,

ceTb MIHTEpHET U Apyrue)

Keiicel Ha ananu3 nHGOPMAITUU O PA3BUTHH OMOTEXHOJOTUHN C UCTIOJIb30BAaHUEM PACTCHHIMA

(mo rpynnam)

3amuTa keiica: [IpeacTaBnenne pe3ylbTaToB PEIICHHS KEMCOB (BBICTYILICHHE C

npe3eHTaIuei )
Tema 5.2.4. Conep:xanue OK 01
buorexnosorn | [IpakTuyeckue 3aHSITHSA: OK 02




U B Pa3BuTre NpOMBIIUIEHHON OMOTEXHOJIOTHIA U €€ MPUMEHEHUE B KU3HU YEJIOBEKA, IOUCK U 1 OK 04
MPOMBINLIEHHO | aHATK3 WH(GOPMALIMU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas M yueOHO-Hay4dHas JIUTepaTypa, IIK?2
CTH CpeacTBa MaccoBoil nHopmarmu, cetb IHTepHET u apyrue)

Kelicel Ha aHanu3 MHPOPMAIK O Pa3BUTHH IPOMBIIIIIEHHONW OMOTEXHOIOIUH (110 TpyIIam)

3amuTa keiica: [IpeacraBienue pe3ynbTaToB PEeLICHUS KEHCOB (BBICTYIUIEHHUE C 1

MIpe3eHTaIeH )
Tema 5.2.5. Conep:xkanue 2 OK 01
ConuanbHo- IIpakTHYyeckue 3aHATHA: 2 OK 02
ITHYECKHUE OTUYECKHUE ACTIEKThI Pa3BUTHsI OMOTEXHOJOTUI U IPUMEHEHHUE UX B KU3HU YEJIOBEKa, IIOUCK 1 OK 04
ACHEeKThI U aHaJu3 MH(OPMaLMU U3 PA3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4YHasI IIK2
OMOTEXHOJIOIHIl | TUTepaTypa, CPeICTBa MaccoBOil nHpopmalun, ceth MHTepHeT U npyrue) Kelicel Ha ananm3

uH(popMauu 00 ITUYECKUX ACTIEKTaX Pa3BUTUS OMOTEXHOJIOTHIA (IO rpyImam)

3amuTa keiica: [IpeacTaBnenue pe3yabTaToB PEIICHUs KEMCOB (BBICTYILICHHE C 1

npe3eHTaIe )

OcHOBHOe coepxkaHne

Paszpnen 6. buodkosioruyeckue uccjie10BaHusA 7 OK 01
Tema 6.1. OcHOBHOE coaep:xaHue 1 OK 02
OcHoBHBIE Teoperuueckoe oGyueHue: 1 OK 04
MeTOAbI Hayunbiit MeToa. MeToipl OMOIKOJIOTHYECKUX UCCIIEIOBAHUMN: TTOJIEBbIE, TAOOPATOPHEIE, 1 OK 07
0M03IKO0JIOTHYEC | HKcriepUMEHTaNbHBIE. MOHUTOPUHT OKPYKAIOIIEH CPEIbI: JTOKAIBHBIN, PETMOHAIBHBIN U
KHX TJI00ATBHBIN
HCCIIeI0BAHUN | MeToabl MOMCKA, aHaIM3a U 00paboTky MH(GOPMALUK O IPOEKTE B Pa3IMYHbIX HCTOYHUKAX

JlabopaTopHblie 3aHATHS: 1

[TocTaHoBKa 11€H, 337a4, BEIABUKEHUE THIIOTE3b], IPOBEIECHUE IKCIIEPUMEHTA T10 1

OIIPCACICHUIO OIITUMAJIBHBIX YCHOBI/Iﬁ L poCTa U (1)I/IBI/IOJ'IOFI/I‘—IGCKOI71 AKTHUBHOCTH




JPOXKEBBIX KIIETOK. BEIsIBIIEHUE 3aKOHOMEPHOCTEH, (hOpMYyTHpPOBaHHE BBHIBOJOB U
HPOTHO30B.
JlaGopatopHble pabOTHI Ha BEIOOP MO MUHU TPYTIIaM:
1. BunusHuEe Temmepatypbl Ha pocTa U GU3UOJIOTHUECKYIO aKTUBHOCTD JAPOKKEBBIX
KJIIETOK
2. BnwusiHME yrieBosoB Ha pocTa U (PU3UOIOTUIECKYIO aKTUBHOCTD APOMIKEBBIX KIIETOK
3. CoueraHHOE BIHMSIHAE TEMIIEPATYPHI U YTIIEBOJIOB HA POCTA U (PUIUOJIOTHUECKYFO
AKTHBHOCTH JIPOXKKEBBIX KIETOK

OcHoBHOE coaep:xaHue

Tema 6.2.
buoskojornue
CKHUH
IKCIEPUMEHT

IIpakTuyeckoe 3aHsATHE

O0630p TeM y4eOHO-UCCIIEIOBATEIIBCKUX MTPOCKTOB. BHIOOP yueOHO-UCCIe0BATETILCKOTO
MIPOEKTa U3 MPEIIOKCHHBIX. DOPMHUPOBaHNE KOMAH/IBI IPOEKTA. AJTOPUTM BBITIOJTHEHUS
MPOEKTA.
Kaxxnas rpynmna BeIOMpaeT OIMH U3 BAPUAHTOB YYEOHO-UCCIIEA0BATEILCKUX MTPOCKTOB:

1. Ouenka kayecTBa aTMOC(EPHOIrO BO3AyXa

2. OlieHKa KauecTBa MOYB METO/IOM (PUTOTECTUPOBAHUS

3. OrmenHka kauecTBa BOJ TOBEPXHOCTHBIX BOJOEMOB IT0 OPTaHOJENTHICCKUM U (PU3UKO-

XMMHUYECKUM CBOMCTBaM

4. Bausinue [1AB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PAaCTECHUI

5. BnusHMe cosieBOro 3arpsi3HEHUs Ha POCT U Pa3BUTHE CEMSIH BBICIIIUX PACTCHUIN
Ilepeulii oman @vinoHeHus npoekma:
O00CHOBaHUE aKTyaJIbHOCTH BHIOPAHHOM TeMbl. BhIsiBIIeHHE MpOoOIeMbl UCCIIEI0BaHU,
dbopmynupoBaHue TUNoTe3bl. BEIOOp MeTO10B HccienoBanus. Beibop Touek ordopa npobd Ha
Tepputopun rccienoBanus. [loctanoBka 1ieneit u 3aaa4d ucciaenaoBanus. OnpenencHue
dbopMBI IPEICTABIICHUS PE3YIbTATOB HcciieoBanus. OnpeaeieHue STaloB U COCTABIICHUE
TJIaHa UCCIIeIOBAHUS

JlaGopaTopHble 3aHATUA

OK 01
OK 02
OK 04
OK 07




Bmopoti sman evinonnenus npoexma: NOArOTOBKA HEOOXOAMMON OCYABI M MaTepraa Ass 1
HKCIIEPUMEHTA, MPOBEACHHUE IKCIIEPUMEHTA, TIEPUOANYECKasl IPOBEPKA TCUCHUS

IKCIIEpUMEHTa/ cOOp MaTepHalia B BRIOpaHHBIX TOUKax 0TOOpa mpod

Tpemuii sman 8vinoHeHuUs: NPoeKma. TIOTyICHUE TIEPBUYHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX, 1
MIPOBEJICHUE CTATUCTHICCKONH 00PaOOTKHU MOTYICHHBIX TAHHBIX

Yemeepmuiti 5man 6blnoaHeHUs NpoeKma: BbISIBICHUE 3aKOHOMEPHOCTEH, (hopMynupoBaHue 1
BBIBOJIOB M MIPOTHO30B, OIICHKA Ka4eCTBa UCCIEAYEMOTo 00bEKTa MO pe3ysibTaTaM
OMO3KOJIOTMYECKOTO aHAIN3a
IIpakTyeckue 3aHATHS 2
3amura npoekra. [IpencraBieHne pe3yabTaTOB BHITOJIHEHUS y4eOHO-UCCIIEI0BATENBCKUX 1

MIPOEKTOB (BBICTYIJICHUE C MPE3EHTAIIUECH )

IIpoMe:kyTouHAasi aTTecTanusa (3a4er)

Bcero:

72




1. YCJIOBUSA PEAJIMBAIIUUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JJUCHUIIJIUHBI «Buosorus»

3.1, OcHameHnue yueOHOro kabmHera

OcBoeHue mporpamMmbl  00I€00pa30BATENbHON  YYEOHOW — JUCHUIUIMHBI
«buonorus» mpenmosaraeT HaIWYMe B TPO(PECCHOHATBLHON  00pa3oBaTEIbHON
OpraHu3alliy, pealn3yloleld o00pa30oBaTEIbHYI0 MPOTPaMMy CpPEAHEro oOIero
obpazoBanus B mnpenenax ocBoeHuss OIIOII CIIO nHa 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHus, CIEIUATU3UPOBAHHOTO Y4YeOHOro KaOWHETa, B KOTOPOM HWMEETCS
BO3MOXKHOCTh 00€CIIeYnTh CBOOOIHBIN NoCcTyM B UHTEpHET BO BpeMsi yueOHOTO 3aHATHUS
U B TIEPHO]T BHEYYEOHON ACATEIHPHOCTH 00YJIArOITUXCSI.

[lomenienne kaOWHETa JOJDKHO YAOBIETBOPATH TpeOoBaHusM CaHUTapHO-
AMUACMHUOJIIOTUYECKUX TIPaBWJI W HOpPMAaTMBaM U OBITh OCHAILEHO THUIIOBBHIM
o0opy/1I0BaHUEM, B TOM YHCJIE€ CIIEHUATIU3UPOBAHHON yueOHON MeOebi0 U CPeACTBAMHU
oOyJeHus.

B KaOuHeTe TOJKHO OBITH MYJIBTUMEIUNHOE o0opynoBaHue,
MOCPEACTBOMKOTOPOTO YYACTHUKK 00pa30BaTEIBLHOTO Mpoliecca MOTYT MTPOCMATPUBATh
BU3yallbHYI0  MHGOpPMAIMI0O TI0  OOIIECTBO3HAHUIO, CO3/laBaTh  IPE3CHTAIINH,
BUJICOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B coctaB yueOHO-METOIUYECKOTO W MaTepUaIbHO-TEXHUYECKOTO O0eCTIeYeHUS
MporpaMMbl Y4€OHOUM TUCITUTIIUHBI «BUOTIOTHS BXOJIST:

e HAIJISJIHBIC MOCOOMS (KOMIUICKTHI YU4eOHBIX TaOJIHII, TIJIAKaTOB, KapT, CXEM);

e HMHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTRA;

e DKPaHHO-3BYKOBBIE TOCOOMS;

e KOMIUJIEKT TEXHUYECKOW TOKYMEHTAIlMW, B TOM YHCJI€ MAaclopTa Ha CPEICTBa
00y4eHUs, THCTPYKIIUHU M0 UX UCIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

e OuONIMOTEYHBIN QOH]I KAOUHETA;

* PEKOMEH]JIOBaHHbIE MYJIbTUMEAUNHBIE TOCOOUSI.
3.2. HupopManuoHHOE o0ecneYeHHE PeaTu3aluy MPOrpaMmMbl

B Oubmuoteunbli (GoHa KaOuMHETa BXOJAT YYEOHHKH, YUEOHO-METOAMYECKUE
koMIieKThl (YMK) (B T.4. 1 MynbTUMEIUIHBIE), 00ECTICYNBAIOIINE OCBOCHUE YUECOHOU
TUCIMIUIMHBL ~ «buosorus»,  peKOMEHIOBaHHbIE Ui HUCIOJB30BaHUSA B
podeccCuOoHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3alusX, peann3yroumx
o0Opa3oBaTenbHYI0 MpOorpaMMy cpeHero obiero oopazoBanus B mpenenax OITOIT CITO

Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHMsl, HE CTapIIIe ILITH JIET C MOMCHTA U3/[aHus. .



PekoMeH0BaHHbIE TE€YaTHbIE U3JAHHUS MO peaju3aluu 001eo0pa3oBaTebHOM
IUCHUTUTMHBL TIPEJCTABICHHl B METOIMYECKHX PEKOMEHIANUAX I10 OpraHHU3aluu
oOyJeHus.

bubmmoreunslii GoHx kaOMHETa MOXKET OBITh JOMOJIHEH SHIUKIONCIUIMH,
CIpaBOYHHKAMH, HAYYHOH, HAyYHO-TIOMYJIIPHON M IPYroil TUTEepaTypoil mo Bolpocam
OOIIECTBOBETIECKOTO 00pa30BaAHMSI.

B nmpomecce ocBoeHHMs NporpaMMbl y4eOHOW JUCHUILIMHBL  «buosorus»
oOydJaromuecs: JOKHBI HMETh BO3MOXXKHOCTH JIOCTyNa K 3JIEKTPOHHBIM Y4YEOHBIM
MaTepHuaiaM 1 00pa3oBaTeIbHBIM pecypcaM, UMEIOLIUMCs B CBOOOIHOM JOCTYIIE B CETU
WHTepHET (3JIEKTPOHHBIM KHUTAM, KapTaM JOKyMEHTaM, XpeCTOMAaTUsAM, TPAKTUKYMaM,
TECTaM U JPYT'UM MOJ00HBIM pecypcam).

PexoMeH1yemMble neYaTHbIE H3TAHUSA 110 PeaTu3alun
001eo0pa3oBaTeJIbHOM JUCHUIIJINHBI

OcHoOBHbBbIE TeYaTHBIE HU3JaHUuA

1. buonorus. 10-11 xmacc (yriyOJieHHBIH YPOBEHB): YUCOHHK JII CPEIHETO
obmiero oopasosanus / B. H. Speirun [u np.]; mox obmieid penaknueid B. H.
SpeiruHa. — 2-¢ u3a. — Mocksa: M3gatensctBo Opaiit, 2022,

2. OOGyxos, /JI. K. buonorus: ki1eTku u TKaHU: yueOHOE 1MocoOue sl CPETHETO
npodeccuonanbHoro oopazosanus / [[. K. O6yxos, B. H. Kupunenkosa. — 3-
e u3 ., mepepad. u norn. — Mocksa: M3narensctBo FOpatit, 2022. — 358 c.

3. buonorus: y4eOHMK W TPAKTHKYyM I CpPeaHEro MpodecCHOHATBHOTO
obpasosanwust / B. H. Speirun [u ap.]; nox penakuuei B. H. Spbiruna. — 2-¢
U3
— MockBa: M3parensctBo FOpaiit, 2022. —

378 c. DJIeKTpOHHbIE U3IaHUS

1. buonorusi. 10-11 knacc (yrinyOJeHHBIH YpOBEHB): YUYEOHUK MJISI CPEIHETO
obmiero oopasosanus / B. H. Speirun [u gp.]; mox o6reit pemakuueii B. H.
SApeiruHa. — 2-¢ w31, — Mocksa: U3marensctBo HOpaiit, 2022, — 357 ¢. —
(Hapomnoe mpocBemienne). — ISBN  978-5-534-15630-0. — Tekcr:
antekTpoHHbIi // O6pa3oBaTebHas miaropma FOpaiit [caiiT].
—URL.: https://urait.ru/bcode/509241

2. OOGyxos, /I. K. buonorus: k1eTku ¥ TKaHU: yuyeOHOE 1mocoOue isi CpeaHETo
npodeccronansHoro oopazosanus / J. K. Ooyxos, B. H. Kupunenkosa. — 3-
e u3., mepepad. u gorn. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbId // OOpasoBarenbHas 1uatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorust: y4eOHUK M MPaAKTUKyM [UIsl CpelHero mnpo¢ecCHOHAIBLHOTO
28


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034

6.

obpasoBanus / B. H. Speirun [u ap.]; nox penakuuei B. H. Spbiruna. — 2-¢

U3/

— Mocksa: U3narenbctBo FOpaiit, 2022. — 378 ¢. — (Ilpodeccruonansroe

obpaszoBanue). — ISBN 978-5-534-09603-3. — Tekct: a5eKTpoHHbIH //

OO6pazoBaTenbHas matgpopma Opaiit [caiT]. —

URL:
https://urait.ru/bcode/489661
JlonoJIHUTEIbHbIE HCTOYHUKH
1. Teiinmop . buonorus: B 3 1. T. 1/ JI. Teitmop, H. I'pun, V.
Crayr; non pen.P. Comnepa

; iep. 3-To aumL. u3n. — 14-e uzn. —M. : JIaGoparopus 3Hanmii, 2022 — 454 c.
[laBmoBa, E. WM. Dxonorus: yd4eOHUK W TPAKTUKYM IS CPEIHETO
npodeccronansHoro oopasosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mockaa:
N3natensctBo FOpaiit, 2022. — 190 c.

Epemuenko, O. 3. buosorusi: yuenne o Ouocdepe: ydueOHOe mocoOue s
cpennero npodeccuonaibHoro obpazosanus / O. 3. Epemuenko. — 3-e u3i.,
nepepad. u gon. — Mocksa: U3narensctBo KOpaiit, 2022. — 236 c.

brnunos, JI. H. Dkonorus: yue6Hoe mocoOue Jj1st CpeTHEro mpodecCroHaIbHOTO
obpazopanus / JI. H. baunos, B. B. [lonskosa, A. B. Cemenua ; moj oOieit
penaknueii JI. H. bmaoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.
bproxanp, ®@. @. IIpombinuienHas skosorus: yueoOnuk / ®.®. bproxanp, M.B.
I'padkuna, E.E. CnobusakoBa. — MockBa: POPYM: UHOPA-M, 2022. — 208
C.

10.Hecmenora, H. H. Dxonorust yemoBeka: y4eOHUK M TPAKTHKYM TSI CPEIHETO

npodeccuonanpHoro ooOpazoBanms / H. H. HecmenoBa. — Mockaa:
WznatensctBo FOpaiir, 2022. — 157 c.

11.buonorust ays npodeccuii U CNenuaTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-

HayyHOro npoduien: Yy4yeOHUK JUIsl CTyA. YUYpexXAeHud cpena. mpod.
oOpa3oBaHUs
/ B. M. Koncrautusos, A. I'. Pe3anos, O. E. ®azneeBa; mog pea. B. M.
Koncrantunosa. — M. : U3gaTenbekuii neHtp «Axagemus», 2016/ — 336 c.
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTAaT OCBOCHUS 0011e00pa3oBaTeIbHOI

JUCHMILIMHBI « brosorus»

KOHTpO.Hb H OHECHKaA pPE3yJibTaT OCBOCHHUIA O6Hl€06paBOBaT€HBHOﬁ JUCHHIIIINHBI

«buonorusy PaCKPBIBAIOTCA YCPE3 AUCHUIIMHAPHBIC PC3YJIbTAaThl, HAIIPABJICHHBIC HA

dbopmupoBaHre 00X U MPOoheCCUOHATBHBIX KOMIETEHIIUN MO pa3iesiaM U TeMaM

coJiepKaHusl y4eOHOro MaTepuara.

OBIIAA Pa3nen/Tema T OleHOYHBIX
KOMIIE MepONPUATHH
TEHIUSA
Pasznenl.Kuerka- KontposnbHas pabota
CTPYKTYPHO-QYHKIHO- "MonekynsipHbIil ypOBEHb
HAJIbHAS eIMHUIA KUBOro | OPTaHU3ALMU )KHBOIO"
OKO02 TemaNO1.1.buomno 3anonHeHue  TaOIMIBl  C
TUsIKaKHayKa OTNMCaHUEM METO/I0B
MUKPOCKOIIUPOBAHUSI C WX
JIOCTOMHCTBAMU u
HEJIOCTAaTKAMMU.
3anonHenue Tabnuubl «Bxiaa
YUEHBIX B pa3BUTHE OMOJIOTUID)
OKO02 TemaNO1.2. 3anoJHEHUE CPAaBHUTEIIBHOM
OO6mas xapakTepucThKa TaOJUIIBI CXOJICTBA U P3Nl
KU3HU KUBOT'O M HEXKMBOTO
OKO1 TemaNO1.3.buonornue @pPOHTAIBHBINA OITPOC
OKO02 CKHU Ba)KHbIE [ToaroroBka yCTHBIX COOOIIEHUH C
OKO04 XUMUYECKHUE pe3eHTauuen
COCIMHEHHUS BrinonHeHue u 3amura
nabopaTopHbIX paboT: «OnpeneneHue
BuTamuHa C B IPOAyKTaxX MUTAHUS»,
«I'mapodunsro- ruapodoOHBIE
CBOMCTBA JIUITHIIOB»
OKO1 TemaNO1 4. OuenunBaemasi JUCKYCCHS IO
OKO02 CtpykTypHO- BOIIPOCAM JIEKIIUU
OK04 GyHKUIMOHATbHAS Pa3paboTka MEHTaIbHOM KapThl 1O

opraHu3anus KJICTOK

KJ1acCU(UKAIIMU KJIETOK U UX
CTPOCHHUIO Ha MPO-U
AYKapUOTUUYECKHX U TIO IIAPCTBAM B
MUHUTPYIIITax
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Brlinonnenue u 3amura
71a00paTOPHBIX padoT:
«CTpoeHUEKIeTKU(PACTEHUS],)KUBOTH
bIC,PUOBI ) MKJIETOUHBICBKIIFOUCHUSI (KD
axMaJj,KapOTUHOU/IbI, XJIOPOILIACTHI,

XPOMOILTACTHI)»,
«IIponnnaemoctp
MeMOpaHbI(I1a3MOJIH3,
JETIIIa3MOJIN3 )»
OKO1 TemaNO1.5. OpOHTANIBHBIN OMPOC
OKO02 CTpyKTypHO- Pa3paboTka rioccapus
(yHKIMOHAIBHBIE (PaKTOPB! | Pernienue 3a1a4y Ha onpeiesieHue
HaCJICACTBCHHOCTHA IIOCJIEA0BATECIbHOCTH HYKIJIICOTHIOB
OKO1 TemaNel.6. @pPOHTAIBHBINA OITPOC
OK02 [Iponeccel MaTpuYHOTO Tect «lIponecce MaTpu4HOTO
CHUHTC3a cuHTe3a» Pemenue 3agay Ha

ONpeeIeHUE MOCIEA0BATEIbHOCTU
aMUHOKHCIIOT B MOJIEKYJIe OeiKa
Pemenue 3a1ay Ha onpeesieHne
MOCJIEA0BATEILHOCTH AMUHOKHCIIOT
B MOJIEKYJie OeKa B cilydae
M3MEHEHUS TIOCIIE0BATENIbHOCTH
HykieotnaoB JJTHK

OK02 TemaNel.7. @poHTaTBHBIN OMPOC.
OKO4 Hexknerounsie hopmbl xku3au | [ToaroToBKa YCTHBIX COOOIIECHUH C
npe3eHTaluen (BUpycHble U
OakTepualbHBIC 3200JIeBaHUSI.
OO011Me TPUHITUIIBI UCITOIb30BaHUS
JIEKapCTBEHHBIX BEIIECTB.

Oco0eHHOCTH TPUMEHEHUS

AHTUOHMOTHUKOR)
OKO02 TemaNel .8. DpPOHTABHBIN 0IPOC
OOwMeH BemecTB U 3aroJHEeHUE CPABHUTEIBHOU
IpeBpaIleHue SHEPTUU TaOJIUIBI XapaKTEPUCTUK THUIIOB
B KJIETKE oOMeHa BEILECTB
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OKO02

TemaNel.9.

OO6cyxneHre o BOnpocam JIEKIUU

OKO04 JKv3HEeHHBIN UK Pa3paboTka neHThl BpeMEeHU
KJIeTKu. Muto3. Meiio3 ’KU3HEHHOT'O ITUKJIa
Paznen2.Crpoenuend Kontponbnas pabota "Ctpoenue u
YHKIUHMOPTraHU3Ma byHKuMKu opranuzma’

OKO02 Tema OueHrBaemasi IUCKYCCHS

OK04 Ne2.1.Ctpoenueopr Pa3zpaboTka MeHTaIbHOM KapThl
aHu3Ma TKaHEH, OpraHoB U CUCTEM OpPraHOB

OpraHu3MoB (pacTeHUsl, >)KUBOTHBIE,
YEJIOBEK) C KPaTKOU
XapaKTePUCTUKON WX (PyHKIIUN
[TonroroBka u npecTaBiICHUE
YCTHBIX COOOIIEHUI C
npe3eHTanuend (MMMYyHUTET,
nH(]EeKIMOHHbBIC 3a00IeBaHU,
AMUJIEMUU, BaKIIMHAIIHS)
OKO02 TemaNe2.2. DpOoHTATBHBIH OMPOC
Dopmbl 3anosgHeHue TabJIUIIbI C
Pa3MHOXKEHUS KpaTKou
OpraHu3MOB XapaKTEepUCTUKON U IPUMEPAMU
(opm
Pa3zmHOXkeHNs1 Opraun3mMoB
OKO02 TemaNe2.3. Pa3paboTKa JIEHTBI BpEMEHH C
OK04 OHTOreHE3 JKUBOTHBIX U XapaKTEPUCTUKOM ATAroB
ICII0BCKA OHTOT€HE3a OTAEIbHOMN TPyNIoi
YKUBOTHBIX U YEJIOBEKA 10 MUKPO
rpymnmnam
Tect/omnpoc
OKO02 Tema CocraBiieHue KU3HEHHBIX IUKIOB
OK04 No2.4.0OnTOreHe3pacTeHuil | pacTEHUH.
OKO02 TemaNe2.5. PaspaboTka
OcHOBHBIE IOHATHUS TEHETUKH| r1occapus Tect
OKO02 Tema @poHTAJIBHBIN ONPOC
OK04

Neo2.6.3akoHomepH
OCTHHACIICJIOBAHUS

TecT 110 Bommpocam JEKIHUU
Pemenue 3agau Ha
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ONPENETICHUE BEPOATHOCTH
BO3HMKHOBECHMS
HacnenctBeHHbIX PU3HAKOB MPHU
MOHO- -, IOJTUTUOPUITHOMU
AQHAJIM3UPYIOIIEM CKpEIIUBaHUH,
COCTaBJICHUE TCHOTUITHUYECKHUX
CXEM CKpEIIMBAHUSA

OKO1
OKO02

Tema
Ne2.7.B3aumonenicTBue
T'€HOB

Tect

Pa3paboTtka rioccapus

Pemenue 3ama4 Ha onpeneneHue
BEPOSTHOCTHA BO3HUKHOBEHUS
HACJICICTBEHHBIX [IPU3HAKOB IIPU
PAa3JIMYHBIX TUIIAX B3aUMOJCHUCTBUS
TE€HOB, COCTaBJICHUE
FEHOTUITUYECKUX CXEM
CKpENIMBaHUs

OKO1
OKO02

TemaNe2.8.
CreruieHHOE HacIeJOBaHUE
MIPU3HAKOB

Tect

PazpaboTka riioccapus

Pemienue 3amad Ha onpeneneHmne
BEPOSTHOCTHA BOZHUKHOBEHHUS
HACJIEJICTBCHHBIX IIPU3HAKOB MPU
CIICTJICHHOM HacJie/I0BaHUH,
COCTaBJICHUE T'€HOTUITMUYECKUX
CXEM CKpEIIMBAHUS

OKO01
OKO02

Tema
Ne2 .9.I'eHeTuk
aroJjia

Tect

Pazpabotka rioccapus

Pemenue 3ama4u Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMUS
HACJICICTBEHHBIX MPU3HAKOB,
CLICTIIJICHHBIX C II0JIOM, COCTaBJICHUE
TEHOTUIMUYECKUX CXEeM CKpEIIMBaHUS

OKO1
OKO02

Tema No2.10.I'enetuka
YyeJIOBEKA

Tect
Pa3paboTka rioccapus
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Pemenune 3ana4 Ha onpeneneHue
BEPOSITHOCTA BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB,
MCTIO0JIb3YSl METOAbl TCHETUKHU
YeJI0BEKa, COCTABJICHHUE
T€HOTUIMUYECKUX CXEM CKPCIIUBAHUS
[ToaroroBka yCTHBIX COOOIICHUH C
MPE3EHTAIIMEN O HACJIEICTBEHHBIX
3a00JIEBaHMAX YEIOBEKA

OKOl' | TemaNe2.11. Tect
OKO02 3 P
aKOHOMEPHOCTHU CIICHUE 33]]a4 Ha OTpee/ICHUE THUIIa
OK04 U3MEHYUBOCTH MYTALHH [IPH
nepeaueHacaeICTBEHHBIXITPU3HAKOB,
COCTaBJICHUET€HOTUIINYECKUXCXEMCK
peIIBaHUs
OKO1 Tema Tect
OKO02 Ne2.12.Cenexuusiopr Pa3paboTtka rnoccapus
aHU3MOB Pemienne 3amad Ha
OTIpEeICTIEHUEBO3MOKHOTOBO3HUKHOBE
HUSHACJIEICTBEHHBIXIPU3HAKOBIIOCE
€KIIM1,COCTABIICHUETEHOTUITNYECKUX
CXEM CKpEIIMBAHHS
Pa3nen3. Teopus 3Bosonun; KontponbHasa padora
"Teopernyeckue
ACTIEKTBI SBOJIOINH KU3HU Ha
3emuie"
OKO02 Tema3. 1. @pOoHTAJIBHBIN ONPOC
OKO4 Hcropus 3BOIIOLMOHHOTO Pa3paboTka JeHTbl BpEMEHU Pa3BUTHS
YHCHHA SBOJIIOLIMOHHOTO YYEHHS
OKO02 Tema3.2. MUKpo3BO DpPOHTAIBHBIN OIPOC
JOLUS PazpaboTka rioccapusi TEpMHUHOB
OKO02 Tema3.3.Maxkpo OreHnBaeMas TIMCKYyCCHsI

SBOJIFOIIHMA

Pa3zpaboTka rioccapusi TEpMUHOB
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OKO02 Tema3 4. OpOHTANIBHBIN OMPOC
OKO04 BosnukHoBenue u pazputre |[loAroToBka u mpeacTaBiieHHE
YKU3HU Ha 3emie YCTHOTO COOOIIEHUS U JICHTHI
BPEMEHU BOBHUKHOBEHUS U Pa3BUTHS
KUBOTHOT'O W PACTUTEIILHOTO MUpPa
OKO02 Tema3.s. @pOoHTANIBHBIN ONPOC
OK04 [Ipoucxoxxnenue yenoBeka - | Pa3paboTka JeHT BpeMeHH H
aHTPOIIOTE€HE3 MEHTAJIbHBIX KapT HA BHIOOD:
"DBOJIIOLMS] COBPEMEHHOTO
yenoBeka', "Bpems u mytu
pacceieHHs YeJIoBeKa 1o TuiaHete",
"Biusinue reorpaduueckoi cpebl Ha
MOp(OTIOTHIO M (HU3HOJIOTUIO
yenoBeka',"UemoBeueckue
pacel",00cyxaeHue
Pa3znend.dkosorus KonTpoabnas padora
"Teopernueckue
AcneKTsbl 3K0J0rNu'"
OKO1 Tema4.1. TecT 1o ’KoI0THYECKUM (DakTopam u
OKO07 OKOJIOrI4eCcKHe cpenam >KU3HU OPTaHU3MOB
(bakTopsl U cpeabl
KU3HH.
OKO1 Temad.2. CocraBiieHuE CXEM KpyroBOpOTa
gigi [omynsius, cooOiecTna, BEILIECTB, UCIIOJIb3YSl MATEPUAIIBI

9KOCHCTCMBI

JeKUUU
Pemenne npakrturka-
OpPUEHTHUPOBAHHBIX PACUETHBIX
3a/IaHUM 110 IEPEHOCY BEIECTBA U
SHEPTHUU B SKOCHCTEMAX C
cocTaBjIeHHE TPOPUUYECKUX Lenel 1
nupamu OMOMacchl U

SHEPrun
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OKO1

Tema4.3. OnenuBaemMas
OKO02
OKOT buocdepa- nuckyccus Tect
rinobanbHasoKomorndeckas | Pemrenue npakTuka-
CHCTEMA OPMEHTUPOBAHHBIX PACUYCTHBIX 3a7a4
Ha oMpe/eIeHUe MIOIIAIx
HACAXIACHUM NIl CHUKCHUS
KOHIIEHTPAIMHU YTJIEKUCIOTo ra3a B
aTMoc(epe CBOETo peruoHa
MPOKUBAHMUS
OKO1 Tema4 4. Tecr
OKO02
OK04 BiusitHue aHTpONOTreHHBIX PellieHne IPaKTHKA-
OKO7 (axTopos Ha buochepy OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHUM TI0 COXPAHEHUIO ITPUPOJIHBIX
PECypCcOB CBOETO peruoHa
IPOXKUBAHUS
OK02 Temad.5. OuennBaemasqucKyccus BeInosHeHn
858471 Bnusaue commnansHO- sSnpakTHYecKux3aaanui:"Omnpenene

OKOJOI'MYCCKHUX (1)aKTOp0B Ha
340pPOBLC UCIIOBCKA

HUECYTOYHOT'O palliOHa MUTaHUs'",

"Co3anue HHAMBUAYAITbHOMN
MaMSTKHU 110 OpraHu3aluu
pauMoHanbHOU (pU3nUYECKO

aKTUBHOCTH"

Brinonxnenue nadopaTopHoi paboThI
Ha BBIOOD:

"YMcTBeHHast pabOTOCIIOCOOHOCTR",
"Bnusinue abuotuueckux (pakTopoB
Ha YeJloBeKa (HU3KHE U BBHICOKHE

TeMIepaTypsbl)"

* I[IpodeccrnoHaIbHO-
OPUEHTUPOBAHUE COJICPIKAHUE
Paznen 5.buosorusaBxuzHu

3amura Keiica: NpeacTaBICHUE
pE3yIbTaTOB PELICHUS KEMCOB
(BBICTYIUUICHHUE C MPE3CHTALINEH )
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OKO1

OKO02
OK04
[1K5-2

* Tema 5.1buorexHosioruu B
JKU3HUA KaXXKI0TO

Brinonnenue keiica Ha aHaIu3
UH(OpMAIUU O HAYYHBIX
JTOCTHXKEHUSIX B 00J1acTH
T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHON MHKEHEPUH, MUILIEBBIX
OMOTEXHOJIOTHH (110 IpyIIam),
MPEJCTABIECHUE PE3YIbTATOB
pEILIEHNS KEWCOB
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