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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/.13 Buosorus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOHoW muctmmauasl OVY/[.13 buomorust sBisieTcss YacThiO TMPOTPAMMEI
MOJITOTOBKM CHEIUAJINCTOB cpefHero 3BeHa B cooTrBeTcTBHH ¢ DPI'OC "denepanbHbIil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cnenuanbHocTH 49.02.01 OU3NYECKASA KVYJIBTYPA (mpuka3 MunoOpHaykun Poccum ot
11.11.2022 1. Ne 968)"

1.2. Mecto yueOHOIl TMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.
VYueonas mucuurmuHa OV/I. 13 buonorus Bxomut B 1ukin O01eo0pa3oBaTeIbHON OTOTOBKH.

1.3. LHeau u 3agauu — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHMS YUeOHOH AUCHHMIIIHHBI.

B pe3yabTaTre ocBOeHMs YU4eOHOMH AUCHMIIIHHBI CTYIEHT J0/ZKEH 3HATh:
B pe3yibTare 0cBOCHHSI Y4eOHOH AMCHUILINHBI CTYIEHT J0J7KEH YMETh:

B pe3yabrare ocBoeHHs YUeOHOH JMCHUILIMHBI CTYICHT J0JKEH HMeTh HABBIKH M (HJIH)
OIIBIT /IeSITEIbHOCTH:

1.4. PeKOMeHIlyeMOC KOJIMY€CTBO YaCO0B Ha 0CBOCHHE NPOrpaMMbl leeGHoii AUCHUIIJIMHBI:

O6bem mporpammsl 176 gacoB, B TOM 4HCIE:
ayMTOPHOU y4eOHOI Harpy3ku oOydatomierocs 106 qacos;
caMoCTOsTeNIbHOW paboTsl oOyqaromerocst 20 9acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCHUILIUHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/ABI y4eOHOI padoThl

Tabnuya 1. Buowsl yuebnot pabomul no nepuooam oceoerus OOII CIIO ons popmst 06yuenus -
OUHAsL.



Bux yae6Hoii paGoTsI ljuccerl:), Cemectp(-br)
o 1 2

KonTakTHas (aymuropHas) padora (Bcero) 106 62 44
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - - -

B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH

(eciu mpeaycMOTPEHO) B B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - - -

B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH

(ecu mpeayCcMOTPEHO) B B B
MPaKTHYECKNE 3aHATHsI (€CIIN MPETYCMOTPEHO) 106 62 44

B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH

(eciu mpexyCMOTPEHO) ) ) )
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 20 10 10
B TOM YHCIIE: - - - - - - -

B (hopMe MPaKTUYECKOH MOATOTOBKH

(ecnm IpenyCMOTPEHO) B B B
YacoB Ha KOHTPOJIb: 18 - 18
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 30 | B
9K3aMEH ) a K
OO61mast TPYI0EeMKOCTh qac 176 72 | 104

2.2. Temaruueckuii mjian u cogep:xxkanue yueonoi gucuuminusl OYJl.13 buonorus

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HANWMEHOBAHMUME PA3JEJIA IUCHUITIJINHBI Bun yueonoit
GoTn* Kos1-Bo yacos
Copep:xanue pa3aeia (TeMbl) padoThI
Paszzen 1. buosorus kak Hayka 2
Tema 1.1. TTp 5
buonorus B cucreme Hayk

Buonorust — Hayka o xuBoii npupoze. CBsi3u GHOJIOTHH ¢ OOIECTBEHHBIME, TEXHHYECKHMHU U JPYTHMU
€CTECTBEHHBIMH HayKaMHu, (punmocouelt, penuruei, STUKOH, SCTeTHKON U mpaBoM. Pons 6uomorun B
(hopMHpOBaHHM COBPEMEHHON HAay4YHOI1 KapTuHBI Mupa. Cucrema OHOIOTHYECKUX HayK.

Merozsl TO3HAHUS KUBOH MPHPOE! (HabmoaeHne, SKCIEPUMEHT, ONHUCaHNE, H3MEPEHHE,
KIaccu(pKays, MOICIUPOBAHNE, CTATUCTUYECKAs 00paboTKa JaHHBIX )

Pazgen 2. ’Kusble cucTeMbl U X OpraHu3auus 2

Tema 2.1.

OO01as xapaKTepUCTHKA KUZHH Tp 2

JKusble cuctemsl (0MOCHCTEMBI) Kak MpeAMET U3ydeHus oronorun. OTamdne 5KMBBIX CUCTEM OT
Heopranuueckoil mpupoasl. CBoicTBa OHOCHCTEM U HX pazHOOOpasHe.

YpoBHH OpraHu3aiy OHOCHCTEM: MOJIEKYIAPHO-TEHETHYECKAN, KIICTOYHBIH, OpraHU3MEHHBIH,
MO YJIAIIMOHHO-BUI0BOI, SKOCUCTEMHBIN (OHOTeOEHOTHYECKH I ), OnochepHbIit

Pazgen 3. Xumuueckuii cOCTaB M CTPOEHHE KIETKH 18

Tema 3.1 . Xumuaecknii
cocraB kieTku. Boga IIp 2
U MUHEpaJbHbIE BEIECTBA

XuMHUYECKHH cOCTaB KIETKA. XUMHUYECKHE dJIEMEHTHI: MaKPO3JIEMEHTHI, MUKPOJIEMEHTHI. Boma u
MHUHepasbHble BeulecTBa. PyYHKLIMU BOIbI 1 MUHEPAJIBHBIX BELECTB B KieTke. [lomnepxanue
ocMmotrueckoro Oananca. [Ipakrinueckoe 3anarue Ne 1 «bronorudeckas pojib MUHEPAIbHBIX BEIIECTB B
o0ecIeueHIH JKU3HEACITEIIEHOCTH OPTaHN3MOB, TIPOSBICHIS AucOamanca MUHEPAIBHBIX 3JIEMEHTOBY




Tema 3.2. bronorudecku Ba)kKHbIE XMMUYECKHE COE/IMHEHHUS | IIp | 8

Benku. Cocras u cTpoeHue 6eTKOB. AMUHOKHCIIOTEI — MOHOMEPHI OenkoB. HezaMeHUMEbIe B 3aMEHHMEIE
AMHHOKHCIIOTBI. AMHHOKHCIIOTHBIH COCTaB. YPOBHHU CTPYKTYpPbI OCITKOBOW MOJICKYIbI (TICpBUYHAS,
BTOpPHYHAs, TPETHYHAs H YETBEPTUUHASI CTPYKTypa). XMMHYECKHE CBOMCTBa OenkoB. bronormaeckue
(GyHKIIH OEJIKOB.

@®epMeHTHI — Ononorndeckne karanu3aropel. CTpoeHue (pepMeHTa: akTUBHBIA HEHTP, cyOcTpaTHas
cienupuvHocTh. Koepmentsl. Butamunsl. OTinnyus GepMeHTOB OT HEOPraHWYECKHUX KaTalln3aTopOB.
VYriieBo/pl: MOHOCAXapUIbI (IITFOK03a, pHd03a 1 Je30Kcuprn003a), Arucaxapuabl (caxaposa, IaKTo3a) 1
noJFicaxapu/s! (Kpaxmall, DTHKOTeH, 1eJuToo3a). buonorunueckue GyHKIMHN yrIeBOOB. JIMTHIBL:
TpunHnIepuasl, pochomunuasl, crepounsl. I'mapodrursHo-ruapodobHBIe cBOMCTBA. bronornieckue
¢yukuun mununoB. CpaBHEHHE YIIIEBOIOB, OCIIKOB U JIUITH/IOB KaK HCTOYHUKOB YHEPTUH.
Hyxneunossie kucnorsr: JIHK u PHK. Hykneotuas! — MOHOMEpHI HYKJIEMHOBBIX KHCIOT. CTpoeHHE 1
¢yuxmmu JIHK. Crpoerne u ¢pynknnu PHK. AT®: crpoenne u ¢pynkmnuu. Jlaboparoproe 3anarue Nel
"OnpezneneHue HATHYK KpaxMmala B mponykrax nutanus". JlabopatopHoe 3anstue Ne 2

( «I'mopodunpHO-THAPOGHOOHEIE CBOICTBA JIUITHIOBY

Tema 3.3.CtpykTypHO-(YHKIIMIOHAIbHAs OpraHU3aIis KIETOK | IIp | 8

Iutonorus — Hayka o kietke. Kinerounas Teopus — mpuMep B3aUMOAESHCTBHS UAECH U (JaKTOB B HAyIHOM
Mo3HaHUH. METOIBI H3ydeHNs KIIETKH.

Kiterka kak nenocrHas skuBas cucrema. O01ie Npu3Haky KISTOK: 3aMKHYTast Hapy>KHas MeMOpaHa,
Morekynsl JJHK kak reHeTHYecKuii anmapar, cucreMa CHHTe3a Oelika.

THIIBI KITETOK: dyKapHOTHUYECKas U pokapuornieckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHIECKON
kneTkd. Kirerounas crenka 6axrepuii. CTpoeHune sykapHuoTHIeCKoN KiIeTKH. OCHOBHBIE OTIIHYHUSA
pacTUTENBHOI, )KUBOTHOM U TPUOHOM KIIeTKH. [IOBEpXHOCTHEIE CTPYKTYPHI KJICTOK— KJIETOUHAs! CTCHKA,
TIUKOKauKC, uX pyukmuu. [Inasmarndeckas memOpana, ee CBOWCTBa U (DYyHKITHH.

[urommasma u ee opranouapl. OnHomMemOpanHbie opranoupl kietku: DI1C, anmapar [onbmku,
nmu30coMEl. [lomyaBTOHOMHBIE OPTaHOM LI KIIETKH: MATOXOHAPUH, TIacTrasl. [Iponcxoxaenme
MUTOXOHIPHIA U TuracTia. Bupl miactua. HememMOpaHHbIie OpraHOu bl KJISTKH: pUOOCOMBI, KIETOYHBIH
LIEHTP, IEHTPUOIHN, PECHUYKH, )KTyTUKH. DYHKINH OPraHOMAOB KIETKH. BKiroueHus.

SAnpo — perynsatopHslii neHTp Kinerku. CTpoeHHe sipa: siaepHas 0007104Ka, KaproIuia3Ma, XpOMaTHH,
AaapeImko. XpomocoMbl. Tpancropt BemecTs B kieTke. JlaboparopHoe 3ausaTuie Ne 3

«HW3yueHHe cTpoeHHs KIETOK PACTCHUH, )KHBOTHBIX M OaKTEpUH 10T MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOTIpenapaTax u UX OIMUCAHUE».

JlaGopatoproe 3ansitue Ne 4 «[IporumaeMocTh MeMOpaHbI (ILIa3MOIH3, JCTLIA3MOJIH3 )y

Paznen 4. ’/KuszHeaesaTeIbHOCTh KIETKH 10

Tema 4.1.

OOMEeH BellEeCcTB

U TIPeBpAaIlleHUe SHEPTHH
B KIIETKE

Ip 4

OOMeH BerecTB, WK MeTaboIn3M. ACCHMIIISIIUS (ITACTHYICCKU 0OMEH) M THCCUMUIISAIIHST
(oHepreTrueckuii 0OMeH) — IBe CTOPOHBI €JMHOTO Ipolecca Merabomu3ma. Pob 3akoHOB coXxpaHeHUs
BEILECTBA M YHEPTUU B MOHUMaHUHN MeTabonmu3Ma. Turbl oOMeHa BEelIecTB: aBTOTPOQHEIH U
rereporpodHsIii. Porb GpepMeHTOB B 00MEHE BEeIECTB U IPEBPAILEHUH YHEPTHH B KIIETKE.
®otocunTe3. CBeToBast ¥ TeMHOBas (a3sl porocuHTe3a. Peakiun ¢porocuraTe3a. DPHEKTHBHOCTD
(orocunTesa. 3HaueHne (POTOCUHTE3a IS )KU3HH Ha 3emite. Biusiaue ycioBuii cpe/ipl Ha POTOCHHTES U
CIIOCOOBI MOBBILICHHUS €T0 MPOAYKTHBHOCTH y KYJABTYPHBIX pacTCHHH. XEMOCHHTES.
XeMOoCHHTe3HpYyIomue OakTepun. 3HaUCHUE XEMOCHHTe3a [UTs )KU3HU Ha 3eMuie.

DHepreTHYecKrii 00MeH B KieTke. PaciiernuieHie BelecTs, BEIACICHNE U aKKYMYJIHPOBaHHE 3HEPTHH B
KJIeTKe. DTanbl sHepreTHueckoro oomena. [mukonus. bpoxenne u ero Buabl. KucnopogHoe okucieHue,
WIIH KJIeTo4Hoe Abixanue. OkuciuTenbHoe pochopmmmnpoBanne. DHGEeKTHBHOCTh YHEPTETHIECKOTO
obMeHa

ITMdAd #F.Z.
BuocunTes 6enka IIp 2

Peakunu marpudnoro cunresa. I'enerndeckas uapopmanyst n JJHK. Peanusanus reaerndeckoit
nH(popMauy B KieTke. [eHeTnyeckuii Ko u ero cBoricTa. Tpanckpunuus — MarpuyHbiii cuaTe3 PHK.
Tpancmanus — OnocunTes Oenka. Jransl Tpancsinud. Koguposanue amuHOKHCIOT. Ponb pubocom B
ounocunrese Oenka. [Tpaktinueckoe 3ausaTue Ne 2 «Pemienne 3a1a4 Ha ONpeIeICHHUE ITOCIEA0BATEIIEHOCTH
HYKIICOTHIOB




Tema 4.3.

Bupycst Lp 2

Hexnerounsie ¢popmer xu3HN — BUpYCHL. McTopus oTkpbiTras Bupycos (. 1. MiBaHOBCKHIA).
Oco0eHHOCTH CTPOCHHUSA M XKH3HEHHOTO IMKIIa BHPYCcoB. bakteprodarnu. bone3nu pacteHnid, )XKHBOTHBIX
W 9YeJIOBEKa, BHI3bIBacMble BUpycaMu. Bupyc uMmmyHoneunura uenoseka (B1UY) — BozOyaurens
CIINda. IMpodunakTuka pacpocTpaHeH s BUPYCHBIX 3a00IeBaHuUi

KonTponeHast padora Ne 1 «MonekyisipHBIH YPOBEHb OpraHH3aLuN

ZKHBOI'O» Hp .

Paspen 5. PazMHoKkeHHe U HHANBUAYAIbHOE Pa3BHTHE 20
OPraHU3MOB

Tema 5.1.

o I1 2
Xu3HEHHBII MUK KIIETKA P

KireTounslit nuUKII, MW )KU3HEHHBIN DK KieTkn. MaTepdasa u mutos. [Iponeccsl, mpoTekaromue B
uHTepdase. Perumkanus — peakiust marpuaHoro cunte3a JJHK. Ctpoenne xpomMocom. XpoMOCOMHBIH
HA0O0p — KapHOTHIL. JJUTUTONIHBIN H TalUTOMIHBIA XPOMOCOMHBIC Ha0opbl. Xpomaruabl. Llutonornyeckue
OCHOBBI Pa3MHOXXEHUA ¥ HHIWBHIyaTbHOTO Pa3BUTHs OpraHu3MoB. Jlenenue kiaeTkn — Muto3. Ctagun
muTo3a. IIponeccsl, mpoucxXoAsiiye Ha pasHbIX CTaAUAX MUTO3a. BHONOrH4eckuii CMbICI MUTO34.
[Iporpammupyemast THOEITb KIETKH - allOITO3

Tema 5.2.

IIp 4
DopMbI pa3MHOXKCHUS OPraHU3MOB

@opmBbl pa3MHOXKEHHSI OPTaHU3MOB: 0ECION0e U MONI0BOE. BHbI 6econoro pa3MHOKEHUS: ICICHUE
HaJIBOE ¥ TIOYKOBAaHHE OTHO M MHOTOKIICTOYHBIX, CTIOPOOOPa30BaHKE, BETeTATHBHOE PA3MHOKCHHE.
HckyccTBeHHOE KIIOHMPOBAHNUE OPTaHN3MOB, €r0 3HAUCHHE IS CEJIEKIINH.

[NonoBoe pasmMHOXeHHE, ero omn4us ot Oecrionoro. Meiio3. Ctaauu meiio3a. [Iporecchl, nporcxoasime
Ha cTaausax Melo3a. [losenenue xpomocom B Merose. Kpoccunrosep. buonorndeckuii cMbICI U
3HaYeHHE Mero3a. ['aMeTorenes — mporecc 0opa3oBaHus MMOJOBBIX KIETOK Y )KUBOTHBIX. [TonoBbIe
JKEJIE3bl: CEMEHHUKH U AMYHUKH. OOpa3oBaHne M pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30u,
AHIEKIIETKA) — criepMaroreHes U ooreHe3. OCOOCHHOCTU CTPOCHHUS AHIEKIICTOK U CIIEPMATO30UI0B.
OnnonorBopenue. [lapreHorenes

Tema 5.3.

IIp 4
WHuBuayanbHOE pa3BUTHE OPraHU3MOB

HNuauBunyansHoe pa3BuTHe (OHTOTEHE3). DMOpUOHATBLHOE pa3BUTHE (AMOpUOTEeHEe3). DTanbl
IMOPUOHATBHOTO PA3BUTHUSA Y II03BOHOYHBIX KHBOTHBIX: IPOOJICHUE, TACTPYIIALUS, OPTaHOTCHE3.
[ocramOpuonansHOe pazBuTHe. THIIBI IOCT3MOPHOHAIBLHOTO PA3BUTHS: NIPSIMOE, HE IPSIMOE
(;mranHOYHOE). BiustHue cpeibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPEI, CIIOCOOHBIC BEI3BIBATH
BpPOXKIICHHBIE ypoacTBa. Poct u passutHe pacreHuii. OHTOreHe3 I[BETKOBOTO PACTECHUS: CTPOCHHE
CEMEHH, CTAIUN PA3BUTHA

Tema 5.4.
OCoOeHHOCTH CTPOCHHUS Ip 10
U pasBUTHs MAKpOOPraHu3Ma

Tkanu genoBeka. CTpoeHHE OPraHOB M CHCTEM OpPTraHOB denoBeka DyHKIMOHANBHAS CHCTEMa OPraHoB.
T'omeocTas opranu3Ma ¥ €ro MoAAepKaHUE B MPOLECCE KU3HEACATEIPHOCTU. 3HAYEHUE MTPOSBICHU
pa3sapaKUMOCTH U peryaauuu. [Ipomecchl )ku3HeneATeIbHOCTH YenoBeka. [[puurHbl HapynIeHUur
pa3BuTHs oprann3mMoB Oprasbl pernpoayKIHH, CTpoeHHe H QyHKIHA. PenponyKTuBHOE 310pOBhE.
HacnegcrBenHbie 00Ie3HH, UX TPUYHHBI U TpeAynpexacHue. MHpekiun, nepeaaronmecs moJioBbIM
myTéM, ux npodunaxkruka. [Ipakrndaeckoe 3anarue Ne 3 PazpaboTka MEeHTaNbHOM KapThl TKaHEH, OPraHOB
1 CHCTEM OPTaHOB MaKpOOPTaHM3MOB (PAaCTEHHs, ’KIBOTHBIE, YEIIOBEK) C KPATKOH XapaKTepPUCTUKON MX
GyHKITHIA.

Ipakrnueckoe 3anarue Ne 4 «BupycHble 1 OakTepuabHbIE 32001€BaHIS MAKPOOPTaHU3MOB (IEIIOBEK,
JKUBOTHBIC, PACTCHHUS ). DMUIEMUICCKUH (3MU300THUCCKUH, STTU(HUTOTHYECKHI ) Tiporiecc. Oburue
MPUHLUIBI HCTIOJIB30BAHUS JICKAPCTBEHHBIX BemecTB. OCOOCHHOCTH IPUMECHEHUS aHTHOMOTHKOBY




Pa3gen 6. HaciieqcTBeHHOCTH H H3MEeHYHBOCTH OPraHH3MOB 20

Tema 6.1.

IIp 6
3aKOHOMEPHOCTH HACIICIOBAHHS

[penmer u 3anaun reHeTHKU. Ponb HUTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBIICHUH T'eHETUKU. Britaz
pOCCHICKIX B 3apyOeKHBIX YUCHBIX B Pa3BUTHE FEHETUKH. MeTo/bl TeHETHKH (THOPH 00T HIECKAH,
OUTOTEHETUICCKUH, MOJIEKYIsIpHO-TeHeTHYeckril). OCHOBHBIC TeHETHYECKHE TTOHATHS. | eHeTH4ecKas
CHUMBOJIMKA, HUCIIOJb3yeMasl B CXEMax CKPEIUMBAHUM.

3aKOHOMEPHOCTH HACJIECIOBaHMs NIPU3HAKOB, ycTaHoBIeHHbIE I. MenaeneMm. MoHoruOpuHoe
CKpelIHBaHue. 3aKOH eAMHO00pa3wsi THOPHUIOB TIEPBOTO MOKOJICHH. [IpaBriio JOMUHUPOBAHUS. 3aKOH
pacuierieHns Npu3HaKkoB. ['unoresa unctorsl raMer. IlogHOE M HEMOIHOE TOMHUHUPOBAHKE.
JurnOGpumHoe ckpenBanue. 3aKOH HE3aBHCUMOTO HAClIe0BaHUs MPU3HAKOB. L{uTorenernaeckue
OCHOBBI TUTHOPUIHOTO CKpeMMBaHUsA. AHANA3UPYIOIIee CKpemuBanue. Mcnonp3oBanue
AHAJM3UPYIOLIETO CKPEIUBAHUS JIJIsI OTIPE/IeIICHHs TCHOTHIIa 0COOH.

[IpaxTraeckoe 3amsTie Ne 5 Pemenwne 3agad Ha onpeieneHre BEpOATHOCTH BOZHUKHOBEHHS
HaCIIEICTBEHHBIX MPU3HAKOB P MOHO-, TN-, TOTUTUOPHUTHOM M aHATH3UPYIOIIEM CKPEIIMBAHNH,
COCTaBJICHHE TEHOTUMIMYECKUX CXEM CKPEIMBAHUS

Tema 6.2.

IIp 4
CrierieHHOE HACIIECIOBAHNE TPU3HAKOB

Cuenennoe HacnenoBanue npru3HakoB. Padora T. Moprasa 1o creruieHHOMY HacJIeZJ0OBaHUIO TEHOB.
Hapyienue crienienus reHoB B pe3yJIbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOPHs HACIEACTBEHHOCTH.
I'emernueckue kapTol. [ eHeTnka mona. XpoMOCOMHOE ONpeAeTeHHe oaa. AyTOCOMBI W TTOJIOBBIE
XpoMmocoMbl. [oMoraMeTHsIe U reTeporaMeTHble Opranu3Mbl. HaciieoBanue Npru3HaKoB, CIETNICHHBIX C
nosioM. [Ipakrideckoe 3ausaTue Ne 6 Pemienrie 3anad Ha onpeneneHne BEpOITHOCTH BOSHUKHOBEHUS
HAaCJEACTBEHHBIX IPU3HAKOB MPHU CIEIVIEHHOM HaclIeJOBAHNH, COCTABICHNUE T€HOTUITHYECKIX CXEM
CKpEIIMBaHU

Tema 6.3.

IIp 4
3aKOHOMEPHOCTH U3MEHYHBOCTH

W3menunBocTh. Bubl H3MeHIMBOCTY: HEHACIIEICTBEHHAS U HACIEICTBEHHAA. Poitb cpenpl B
HEHACIIEICTBEHHON N3MEHYNBOCTH. XapaKTePHCTHKA MOIU(PUKAIMOHHON H3MEHUYNBOCTH.
Bapunanmonsslii psa n BapuanuonHas kpusas. Hopma peaxnum npusHaka. KonmdecTBeHHBIE U
Ka4eCTBEHHBIC MPU3HAKH U HX HOpMa peakunu. CBoiicTBa MOTU(UKAINOHHON H3MEHIYNBOCTH.
HacnencTBeHHas1, MM TEHOTUITMYECKas H3MEHUYMBOCTE. KoMOWHaTHBHAS H3MeHUUBOCTE. Melio3 u
ITOJIOBOH TMPOIECC — OCHOBA KOMOWHATUBHOW M3MEHUYMBOCTH. MyTalnoOHHAast U3MEHIHBOCTb.
Knaccndukanus Mytanuii: reHHBIE, XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MPUYHHBI MyTallHi.
MyTtarennble (pakTOpbl. 3aKOH TOMOJIOTHYECKUX PAIOB B HACIEICTBEHHON H3MEHUYNBOCTH

H. U. BaBunoga. [Ipaktraeckoe 3ausatue Ne 7 Pemenne 3agad Ha onpeieieHne BepOATHOCTH
BO3HMKHOBEHUS HACJIEICTBEHHbIX NPU3HAKOB IIPH Pa3JIMYHbIX TUIIAX B3aUMOJIEHUCTBUS FEHOB,
COCTaBJICHHE TEHOTUMIMYECKUX CXEM CKPEIIMBAHUS

Tema 6.4.

IIp 4
T'eneTuka ueaoBeka

I'enernka yenoseka. Kapuorum genoBeka. OCHOBHBIE METOIBI TEHETHKH YEIOBEKA: T€HEATOTHYECKUH,
OJHM3HELOBBIH, IUTOTCHETHIECKU I, OMOXMMHYECKHH, MOJICKYIIAPHO-TeHeTHUecKii. CoBpeMeHHOe
OTIpe/IeTICHNE TEHOTHUIIA: TIOTHOTEHOMHOE CEKBEHHPOBAHNE, TCHOTUITHPOBAHNE, B TOM YHCIIE C IIOMOIIBIO
[L[P-ananu3a. HacnencrBeHHBIE 3a001€BaHK YeI0OBEKA: TEHHBIC OONE3HH, OOJNIE3HH C HACIICICTBEHHON
MPENPACIOIOKEHHOCTHIO, XPOMOCOMHBIE 001e3HH. COMaTHYECKHE U TEHEPAaTUBHBIE MYy TAIIHH.
CrBosioBBIE KIIETKH. [I[pHHIMIIBI 30pOBOro 00pasa )KU3HH, THarHOCTUKH, TPOQUIAKTHKH U JICUCHHS
FeHEeTHYECKHX Oolie3Hel. MeNKO-TeHeTHIeCKOe KOHCYIBTHPOBaHUE. 3HAYCHHE METUIIMHCKOW TeHETHKU
B MIPEOTBPAIIEHIN

1 JIGYCHUHU TeHeTH4YecKuX 3a0oneBannii denoseka. [Ipaktudeckoe 3anartue Ne 8 «CocraBneHue u aHaIu3
POIOCIOBHBIX YEIIOBEKA»

KonTponsHas padora Ne2 «HacneacTBeHHOCTD M K3MECHYUBOCTh

IIp 2
OPTaHH3MOB»




Pa3zngen 7. DBoonHOHHAST OHOJIOTHS 8

Tema 7.1.
OBOIMIONMOHHASA TEOPHS IIp 2
M €€ MECTO B OMOIIOrHH

IIpenmochuiky BOSHUKHOBEHNS BOTIOIMOHHOMN TEOpHHU. DBOMIONMMOHHAS TEOPUA U €€ MECTO B OMOIOTHH.
BrnusiHME 3BONIONMOHHOM TEOPHHU Ha pa3BUTHE OMOJIOTHH U APYTUX HayK. CBUIETEIHCTBA DBONIOIHH.
[TaneoHTONOTMYECKHE: TIOCTIEIOBATEIEHOCTD MTOSABICHUS BUAOB B TTAJICOHTONIOTUIECKOH JIETOIINCH,
nepexoanbie opMbl. bruoreorpadudeckue: cXoncTBo U pazinudue ¢payH U GJIop MAaTEPHKOB U OCTPOBOB.
OMOpHOIOTrHYecKHe: CXOACTBA M pa3Indrst SIMOPHOHOB pa3HbIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHaTOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYIHBIE, PYAUMEHTAPHBIE OPTaHbl, aTaBU3MbL. MOIEKYISIpHO-
OMOXMMHYECKHE: CXOICTBO MEXaHM3MOB HACIICACTBEHHOCTH M OCHOBHBIX METa0OIMYECKHX MyTEH ¥ BceX
YKUBBIX OPTaHN3MOB. DBomonroHHas Teopus Y. [lapsuna. [IpennocsuIki BOSHUKHOBEHNS TapBUHU3MA.
JIBroKy1ue cuItel 3BONIFONIMK BUIOB 110 J{apBHHY (M30BITOYHOE PAa3MHOMKEHHE TTPH OTPAHUYEHHOCTH
pecypcoB, HeonmpeaenéHHas H3MECHUYMBOCTh, 00pb0a 3a CYIECTBOBAHUE, ECTECTBEHHBIH 0TOOD)

Tema 7.2.

MuxkposBosronus Lp 4

Cunternueckas Teopust dBomonuu (CTO) u e€ ocHOBHBIE ON0XKEHNA. Mukpossomonwst. [lomymsmus
KaK eIMHHIA BU/Ia B 3BOFONWH. [{BIKympe cHibl ((hakTOpbI)9BOIIOLKAN BHIOB B TPHPOJE.
MyTannoHHbBIN TPOIECC U KOMOMHATHBHAS H3MEHYHBOCTD. [lOMyIsIIMOHHBIC BOJHBI U Ipei(d reHoB.
W3zonsmmst m murpanust. EctecTBeHHbIH 0T00p — Hanpapisitomuil pakrop sBomronnn. PopMel
ecTecTBeHHOro otoopa. IlprcrnocobmeHHOCTh OPraHN3MOB KaK pe3yasTar dBomonnu. [Ipumeps
npucnocoOieHuit y oprann3moB. ApoMopdo3bl 1 uauoanantanuu. Bux u Bugoobpaszosanue. Kpurepun
BHa. OCHOBHBIE (POPMBI BHI000Pa30BaHM: TeorpaduuecKoe, IKOIOTHIECKOe

Tema 7.3.

MaxposBosonus Up 2

Maxpossomtonus. PopMbl 3BONIONNH: (pHIETHYECKas, TNBEPTeHTHAsA, KOHBEPT€HTHAs, TapajuIeIbHasl.
HeobGparumocts sBoronmu. [Ipaktnaeckoe 3anarue Ne 9 «Onucanue mpucnocoOIeHHOCTH OpraHi3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepa

Paznen 8. BosHukHOBeHUe M pa3BUTHE ;KH3HU Ha 3emiie 10

Tema 8.1.

Ip 2
3apoKJAeHNE U PA3BUTHE KU3HH

Jlonayganbre mpeacTaBaeHA O 3apOXKACHUHN KU3HN. HaydHbIe rUIIoTe35 BOSHUKHOBEHUS )KU3HHU HA
3emiie: abHOTEeHE3 U NaHCTIEPMHEsL. XUMHYECKas SBOMIOIHA. AOMOTCHHBIN CHHTE3 OPraHNYEeCKUX BEIECTB
M3HEOPTaHMIECKUX. DKCIIEPHIMEHTAIBHOE IOATBEP K ICHHE XUMUYECKOH BoMIon . HagansHbIe 3Tarmbl
ouonormueckoit somrounu. [mnoreza PHK- mupa. @opmupoBanne MeMOpaHHbBIX CTPYKTYp U
BO3HHMKHOBEHHE MPOTOKIETKHU. [IepBrie keTkn u ux sBononusa. ©opMUpoBaHUE OCHOBHBIX TPYIII
SKUBBIX OPraHU3MOB.

PasBuTre xu3HN Ha 3emiie 1o spam u nepuonam. Karapxeid. Apxelickas # MpoTEpO30icKast Ipbl.
[Maneo3otickast 3pa 1 e€ Nepruoabl: KEMOPHICKUH, OPIOBUKCKHM, CHITYpPUHCKHI, IEBOHCKHIA,
KaMEHHOYTONIbHBIM, nepMckuii. Me3o3oiickas opa 1 €€ nepuobl: TPHACOBBIN, IOPCKHI1, MEJIOBOM.
Kaiinozoiickast apa ¥ €€ epro/Ibl: aJeoreHOBBIN, HEOT€HOBBIA, aHTPOIIOTEHOBBIN. XapaKTepHUCTHKA
KJINMAaTa ¥ Te0JIOTHYECKUX ITPOLIECCOB

Tema 8.2.

Ilp 2
Crcrema OpraHmgecKkoro Mupa

Cucrema OpraHMYECKOro MUpa Kak OTPaKCHHE HBOTIONIH. OCHOBHBIE CHCTEMAaTHIECKHE TPYTIITHI
oprau3MoB. OCHOBHBIE ATAITBI BONTIOLHA PACTHTENBEHOTO U )KMBOTHOTO MHUpa. ApoMop(o3sl y
pacTeHul U KUBOTHBIX. [TosiBIEHME, pacBET U BEIMUPAHHUE TPYIII KUBBIX OPraHU3MOB




Tema 8.3. IIponcxoxaeHue denoBeka — anTponoreHe3. OCHOBHBIE

IIp 6
CTaJIM SBOJIIOIIMY YEJIOBEKA

DBoronHUs YeI0BeKa. AHTPOIONIOTHA Kak Hayka. Pa3sBUTHE IpenCcTaBIeHUH O MPOMCXOXKICHIH YEIIOBEKa.
Mertonsr n3ydenus anTpornorenesa. CxoacTBa ¥ pa3inyns 4eJI0BeKa U )KUBOTHEIX. CHCTeMaTHIecKoe
MOJIOKEHHE denoBeka. JIBmkymue cuibl (pakropsl) aHTpororeHesa. HacneacTBeHHas H3MEHUYNBOCTD H
eCTeCTBEHHBIN 0TOOp. OOUIECTBEHHBIH 00pa3 )KU3HU, H3TOTOBIICHHE OPYAHH TPy/ia, MBILUICHHUE, PEb.
OCHOBHBIE CTaIM U BETBH DBOJIIOIMHN YEIOBEKA: aBCTPAIONUTEKH, UemoBek ymenbli, Uenosek
IpsAMOXOIAIINI, UemoBek HeaHAepTanbCKUi, HeI0BEK pasyMHBbIM coBpeMeHHOro Tuna. Haxonku
MCKOIIAEMBIX OCTAHKOB, BPEMsI CYII[ECTBOBAaHUS, 00JIaCTh paclpoCTpaHeH s, 00BEM TOJIOBHOTO MO3Tra,
o0pa3 KU3HU, OPYAHSL.

YenoBedeckne packl. OCHOBHEBIE OONBIINE PACKl: €BPOIICONIHAS (€Bpa3HIiiCKas), HErPO-aBCTPATIONIHAS
(PKBaTOpHANBHAS ), MOHTOJION/THAS (a3HaTCKO-aMepuKaHcKas). UepTsl MPUCIIOCOOICHHOCTH
MIPEICTaBUTENEH 9EIOBEUECKUX pac K yCIOBHM CyIIECTBOBaHUA. EMHCTBO YeoBeYeCKUX pac.
Kputuka pacusma. [Ipakrnaeckoe 3ansarue Ne 10 «[IpucrocoOneHHOCTD YenoBeKa K pa3HbIM YCIOBHAM
cpenbl. Bnusinue reorpaguueckoii cpensl Ha MOPQOIOTHIO B (PU3HOJIOTHIO YETOBEKaY

Paznen 9. Opraan3mbl H OKPY:KAI0LIAs cpefa 6

Tema 9.1.
Oxonorust kak Hayka. Cpebl )KH3HU. IIp 4
Okonoruyeckne GpakTopsl

DKoJIOTHS KaK HayKa. 3a7ady U pa3aeiibl DKOJIOTHH. MeTOIbI IKOIOTHISCKHX UCCIIEIOBAaHMUI.
DKOJOTHIECKOE MUPOBO33PEHUE COBPEMEHHOTO YenoBeka. Cpenpl 0OUTaHus OPraHN3MOB: BOAHAS,
Ha3eMHO-BO3/yIIIHAs, IOYBEHHAs, BHYTPHOpraHu3MeHHas1. DKojornaeckue ¢pakropsl. Kimaccnpmkarnms
HKOJIOTHYECKUX (PaKTOPOB: aOHOTHYECKHE, OHOTHYECKHE H aHTPOTIOTCHHEIE. J{eficTBHEe SKOIOrHIeCcKHX
(hakTOpOB HA OPraHU3MBI

Abunornueckue (pakTophl: CBET, TEMIEpaTypa, BlaxHocTs. Poronepuoansm. Ilpucnocobnenus
OpPraHU3MOB K ICHCTBHIO a0NOoTHYeCKUX (pakTopoB. bromorndeckue puTMsl.

Bruorndeckue dakropsl. Bujpl OMOTHYECKHX B3aUMOACHCTBUN: KOHKYPCHINS, XHITHHYECTBO.
ITapasuTtsm, MyTyann3m, KOMMEHCAIH3M (KBapTHPAHCTBO, HAXJIEOHUIECTBO), aMEHCAJIH3M,
HelTpanus3M. 3HaueHue OMOTUYECKHX B3aMMOJCHCTBUIL IS CYILICCTBOBAHUS OPTaHH3MOB B IIPHPOAHBIX
coolmecTBax

Tema 9.2.

II 2
DKOIOTHYECKHEe XapaKTePUCTUKN MOMYIALNN P

DKOJOTHIECKHE XapaKTEPUCTHKH onyanuy. OCHOBHBIE MTOKA3aTEIH MOMYIISIIINH: YUCIEHHOCTbD,
MJIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanus. J[MHAMIKA YUCICHHOCTH HOMYJIALNH U €€
perymsanus. [Ipakriadeckoe 3ansatue Ne 11 «[lomcuér nmoTHOCTH MOMYIANI pa3sHBIX BUIOB PaCTEHHUIN

Pazpnes 10. Coo0ecTBa 1 9K0JIOrHYECKHE CHCTEMBbI 18

Tema 10.1. I 4
Coo011iecTBa OPraHu3MOB, YKOCHCTEMBI P

Coo0b11ecTBO OpraHiu3MoB — OuoueHo3. CTpyKTypsl OMOLIeHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpodudeckas (muiesas). Buapi-nomuHanTer. CBsA3U B OHOICHO3E.

Dkojorudeckue cucteMsl (3xocuctemsl). [loHsTHE 00 HKOCHCTEME U OUoTeoneH03e. DYHKIIMOHATBHBIC
KOMITOHEHTHI 9KOCHCTEMBI: TPOAYILIEHTHI, KOHCYMEHTBI, PeAyLeHThl. KpyroBOpOT BEIECTB U MOTOK
PHEPIHUH B dKocucTeme. Tpodryaeckne (MUIIEBHIE) YPOBHHU SKOCHCTEMBL. [IneBsie nemnu u ceT.
OcCHOBHBIC [TOKa3aTelld SKOCUCTEMBL: OroMacca, IPOAYKIHs. DKOJIOTHICCKUE TAPAMUIbI: TPOTYKIIVH,
YHCIIeHHOCTH, OoMacchl. CBOWCTBA SKOCHCTEM: YCTOHYMBOCTD, CAaMOPETyIALus, pa3BuTre. CyKIIEeCCHSL.
[IpaxTtruaeckoe 3ansTre Ne 12 Pemenue npakTHKO-OpUEHTHPOBAHHBIX PaCUETHBIX 3alaHUI Ha
cocTaBlIeHHE TPOPUUECKUX IIeTIeH, MUpaMul OMOMacChl M SHEPTHHU, IEPEHOCY BEIISCTBA M SHEPTHU B
9KOCHCTEMAX

Tema 10.2.

ITpupoaHbie S5KOCUCTEMBI Mp 2

[IpupomHbie 3K0CHCTEMBI. DKOCHCTEMBI PEK U 03EP. DKOCHCTEMA XBOITHOTO MIIH IIMPOKOJIMCTBEHHOTO
neca. AHTPONIOTEHHBIE SKOCHCTEMBL. ATPO3KOCHCTEMEBI. YpOo3kocucTeMbl. bronorndeckoe u
XO3sIICTBCHHOE 3HaUCHIE arpodKocHcTeM U ypboskocucteM. buopasnoobpasue kak pakrop
ycToitunBocTH dkocucTeM. CoXpaHeHHE OHOIIOTMYECKOTO pa3Hoo0pasust Ha 3emiie




Tema 10.3.
Buocdepa —
mIobanpHast
SKOCHCTEMA 3eMITH

IIp 4

Yuenue B. U. Bepuazackoro o 6uocdepe. [panuiipl, cocras u cTpykTypa ouochepst. XKuBoe BeniecTso u
ero ¢pyukiuu. OcoberHocTr drocheps! Kak 1100aTbHON YKOCUCTEMBI. [JTHHAMHYECKOE PABHOBECHE U
oOparHasi cBsi3b B Orochepe. KpyroBopoTsl BEIIECTB U OMOr€OXUMHUYECKHE IIUKIIBI JIEMEHTOB (yIiepo/a,
azora). 3oHaNbHOCTH Onocdepsl. OcHOBHEIE OnoMEI cym. [IpakTndeckoe 3anaTue Ne 13 Permenue
MPaKTUKO-OPHUEHTUPOBAHHBIX PACUCTHBIX 3a/1a4 HA OTPEICICHIE TUIOMIAH HACAXKICHUH JIJIsl CHUKCHUS
KOHIICHTPAIINH YIICKUCIIOTO ra3a B aTMOc(epe CBOCTO PErHOHa MPOKUBAHUS

Tema 10.4.

BrustHEE aHTPONOTEHHBIX (PaKTOPOB Ha Guochepy Mp 2

YenoseuecTro B Ouochepe 3emin. AHTponoreHHble n3MeHeHus B ouocdepe. [1odanbHbIe
sKostoruaeckue npobdaemer. CocyiecTBoOBaHNE IPUPOABI U UenoBedecTBa. CoxpaHeHne
Oropa3zHO00Opa3Hs Kak OCHOBA yCTOMYHBOCTH Ouocepbl. OCHOBa palliOHAIEHOTO YIPaBICHHUS
MIPHPOAHBIMU PECYpPCaMHU B UX UCTIONb30BaHue. JlocTHKEeHUS OMONIOTHH B OXpaHa IIPUPOJIBL.
TIpakrrueckoe 3amstue Ne 14

«Perrenue NpakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aJaHUH 110 COXPAaHCHUIO TIPUPOIHBIX PECYPCOB
CBOET0 PErHOHA MPOKABAHHS

Tema 10.5.
BiusiHue conuanbHO-3K0IOTHICCKUX (DaKTOPOB IIp 4
Ha 3J0POBBE YETIOBECKA

310poBbe U ero cocrapiomue. akTopsl, HOIOKUTENBHO U OTPULIATENBHO BIUAIOIIME HA OPTaHU3M
genoBeka. [IpobieMa TeXHOTeHHBIX BO3JCHCTBUI Ha 3[0POBHE YEIIOBEKA (IICKTPOMArHUTHBIE ITOJIA,
ObITOBast XML, H30BITOYHBIC NTYMBI, PaAHalis | T.11.). AanTtanus opranu3Ma 4elioBeka K pakropam
okpyxatonieit cpensl. [IpuHIune! popMupoBaHus 350poBsecOeperaromiero nopeacHus. Ousnueckast
aKTUBHOCTB U 310poBbe. [ pynmsl 310poBhs. OCHOBBI 3aKannBaHusA. bHoXuMHUYeCKkne acreKTh
panroHanbHOTO nMUuTaHus. [IpaBuiia 6e30MacHOro NCHONb30BaHKS OBITOBBIX TPUOOPOB H TEXHHUECKHX
ycTpoiicte OBnasieHue METOAAMU OTIPEAEICHUS TOKa3aTeIe yMCTBEHHOH paboToCoco0HOCTH,
00BsSICHEHNE MOJYIEHHBIX PE3yIbTaToB U ()OPMYIHPOBAHNE BEIBOIOB (ITMCEMEHHO) C HCIIOIB30BAHUEM
Hay4IHBIX TOHATHH, Teopri 1 3akoHOB. [IpakTraeckoe 3aganne Ne 15 «Onpenenenne cyToaHOTO
panpoHa MUTAHUS B 3aBUCHMOCTH OT YPOBHs (GU3HYECKOl akTHBHOCTHY. JlaboparopHas pabora Ne 5
«BrusiHne abnornuecknx (pakTopoB Ha YelloBeKa (HU3KUE U BBICOKHE TEMIICPATyphl)»

Kontponsnas pabora Ne 3 «Teopernueckne acreKThl SKOIOTHID» IIp ‘ 2
Paznen 11. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH 8

ITMd I1.1.

Ceneknus Kak Hayka ¥ Ipomecc IIp 2

Ceneknus Kak Hayka ¥ IIporecc. 3apoxAeHIe celeKuun i qoMectukamms. Yaeraue H. V. Basumosa o
LEHTPaxX MHOTO000pa3HsI U MPOUCXOXKICHHS KYIBTYPHBIX pacTeHUU. L{eHTPBI IPOMCXOKACHHUS JOMAITHAX
xkuBOTHEIX. COpT, IOpO/a, ITaMM.

CoBpeMeHHBIE METOIBI ceneKInu. MaccoBbIf U MHAMBUAYaIbHBIH OTOOPEI B CENIEKIIH PACTCHUHN U
KHBOTHBIX. OIIeHKa SKCcTephepa. Bin3kopoacTBeHHOE CKpelBaHue — MHOPHAUHT. YncTast THHUA.
CxpemmBanye unucThIX TuHUH. [ereposnc, wim rubpugHas cuna. HepoacTBeHHOE cKpemmBaHue —
ayTOpuauar. Otaanéunas rudopuau3anus u e€ ycnexu. MIcKyCCTBEHHBI MyTareHe3 U MOTy4eHHe
MOJIMILIONAOB. JIOCTHXKEHUS CENEKIUU PACTEHHUH, )KHBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 11.2.

II 2
OCHOBBI OMOTEXHOIOTHHA p

BroTexHOI0THS KaK OTpaciib IPOU3BOIACTBa. [ eHHAs HHXKEeHEepHs. DTalbl CO3IaHHs PEKOMOWHAHTHOM
JHK u Tpancrennsix oprann3moB. Kiierounas nmxenepus. Kiretoansie KymbTypsl. MUKPOKIOHATEHOE
pasMHOXeHHe pacTeHuil. KimonnpoBanne BEICOKOTIPOAYKTHBHBIX CEIbCKOX03AHCTBEHHBIX OPTaHU3MOB.
Jkonoruueckue u aTudeckue npoodnemsl. MO — reHeTndeckn MoAU(PUIUPOBAHHEIE OPTaHU3MBbI




Tema 11.3.
bHOTEXHOIOTHH B )KA3HH IIp 4
u ipodeccuu

OcHOBHBIE HaIIpaBIEHUA COBPEMEHHOH OMOTEXHOIOTUH B PO ECCHOHATBHON AEATENHHOCTH YEIOBEKA.
Mertoas! ouorexsHonorui. O0bekTbl OMOTEXHOIOIMU. DTHKA OMOTEXHOJIOTMYECKUX U TEHETUUECKUX
sKcriepuMeHTOB. [IpaBmna moncka u aHanm3a OMO3KOIOTHYIECKON HH(POPMALIAN M3 PA3ITNIHBIX
HCTOYHHKOB (Hay4dHast U y4eOHO-HayqHAas JTUTEpaTypa, CPEACTBA MaccoBoi nHpopmanuu, cetb MaTepHeT
u npyrue). [Ipaktudeckoe 3anarue Ne 16 Kelicel Ha aHanu3 nHGOpMaLUK O HAYIHBIX TOCTHIKEHUSIX B
00J1aCTH FeHETHIECKUX TEXHOJIOTHI, KIIETOYHOM WHXEHEPHH, MUIIEBBIX OMOTEXHOIOTHIA.

[IpaxTruaeckoe 3ausTre Ne 17 3ammra Kefica: mpeACcTaBICHHE PE3Y/IBTAaTOB PEIIEHHUS KEHCOB
(BBICTYTIIICHHE C TIPE3EHTAIUCH )

Pasgen 12. Pemenne KeiicoB B 00,1aCTH OHOTEXHOJIOTHIH 4

Tema 12.1

" IIp 4
ConunanpHO-9THYECKUE ACTIEKThI OMOTEXHOIOTHIA

DTHYecKHe acTIeKThI pa3BUTHA OMOTEXHOIOTHIA U IPUMEHEHHE UX B )KU3HH YETI0BEKA, IIONCK M aHAIH3
MHGOPMAITUH U3 PA3IMYHBIX HCTOYHUKOB (HaydHas U y4eOHO-HAy4Has JIUTepaTypa, CpeicTBa MacCOBOM
nHpopmaruy, cets MuTEpHET M npyTHE). [IpakTryeckoe 3arstue Ne 18 Keiickl Ha aHamu3 nH(poOpMaIun
00 3THYECKUX acleKTax pa3BUTHsI OMOTeXHONIOTHil (TI0 MUHU- rpynnaM). [IpakTudeckoe 3aHATHE

Ne 19 3amnTa Kefica: mpencTaBiIeHIE PE3YIBTATOB PEMICHHUS KEHCOB (BBICTYIUICHAE

C IIpe3eHTanueH)

IK3aMeH 18

DK3aMeH Ok | 18

* - Jlex — nexyuu,; Ilp — npakxmuueckue 3auamus; CP — camocmosmenvras paboma; JIP —
nabopamopmbvie pabomul.

3. YCJ0OBUA PEAIM3ALINUA ITPOT'PAMMBI IUCIHIUITIJINHBI
3.1. Tpe6oBaHusl K MUHHMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecneYeHUI0

Jiist peanu3aniy MporpaMMbl y4eOHOW AUCIMILINHBI TPEIyCMOTPEHBI ClIeUaIbHBIC TTOMELICHNS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBI CIIEIHAIEHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecneuerue OUCYUNIUHbBL

Tun aynuropuu OcHauleHne ay1uTOPpUU
Cneunaan3npoBanHoe yuedHoe oGopyroBanue, [1O n maTtepuasbi
AJI5l OCBOCHHS IUCHHILTHHBI (IPH HEOOXOTUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

Y4eOHO-TPEHUPOBOYHBIH [IpensarcrBust: «PoBy» 1 mt., «JlabupuaT» 2 mTt., «3a00p ¢ HAKIOHHOH
xomruteke «Ilomoca npensiTcTBHiA |10CcKO#» 2 MIT., «Pa3zpyrmeHHsii MocT» 2 mT., «Pa3pymeHHas
«tOnmop» (3-37(mosnoca nmecTHUIa» 2 mT., «CTeHKa ¢ AByMs ponoMaMm» 2 mT., OTHHOTHBIH
TIPENATCTBHH )) OKOII /1715 CTPENBOBI M METaHUs TPaHar 2 IIT.

KpriThie OeroBbie JOPOXKKH (TUL. 675 KB.M.), OTKpBITasi CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIBEHOE ITOTIE C CHHTETHIECKUM MOKPBITHEM
marep LXTII (. 7512.6 xB. M.), pyTOOIBHOE NONE C CHHTETHYECKUM
nokpeiTieM autep LXIV (. 7756.1 kB.M.), BKITIO9ast TpEHaXXEPHI,
TpeHaKEPHbIE KOMILICKCHI (TPeHAKEPHBIH 3ai1 001Iehu3nuecko
MOJITOTOBKN ), CHOPTUBHBIN KOMIUIEKC (CTOPTHBHBIN 3a1 1. 1468
KB.M.)

OO0O CrniopTUBHBIN KOMIUTEKC
"FOnocts" (8-Crannon)

3.2. Uudopmanuonnoe obecrieuenne o0yueHnst
Ilepeyensb pexoMeHIyeMbIX Y4eOHBIX H31aHuil, NUHTepHeT-pecypcoB, 10N0JHUTEIbHON
JINTEPaTypbl

OcHrosuble UCIMOYHUKIL:

1. MMaceunnk B.B., Kamenckuit A.A., Pyomos A.M., llIsenos I'.I"., l'anontok 3.I". buomorms. 10
kacc (0a30BbIi ypoBeHb) : YueOHuk. - MockBa: AO "UsnparensctBo "llpocsemenne”, 2023. -
224 c. - Texcr : anextponHsbIi. - URL: https://znanium.com/catalog/document?1d=432653
2. Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M., llIgenos I'I., I'anonrok 3.I., Tlaceunux
B.B. buonorms. 11 kmacc. ba3oBbrii ypoBeHp : YueOnuk. - MockBa: AO "M3marenscTBO

"IIpoceemenne", 2024. - 273 c. - Teker : smexkrpoHHBIA. - URL: https://znanium.ru/catalog/
document?id=447144




ﬂOI’lOJlHUl’nefleble UCMIOYHUKU.

3. Speirun B. H., BonkoB U. H., Bacuneea B. U., Cunensiukoa B. B., Koznosa U. .
buonorus : ydeOHUK M mpakTHKyMm s crno. - Mocksa: FOpaiit, 2023. - 378 ¢ - Tekcr :
anexktporHbId. - URL: https://urait.ru/bcode/511618

4. Ooyxos /1. K., Kupunenkora B. H. buosnorus: kiieTku u TKaH# : yueOHOE mocoOue UIs CIIo.
- Mockga: KOpaiit, 2023. - 358 ¢ - Tekcrt : anexrporHsii. - URL: https://urait.ru/bcode/516336

Memoouueckue mamepuanst 0151 06y4AOUUXCSL

4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IL 1 OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIIACTCA MPLEIIoJgaBaTeyicM B
mnponecce NMpoBEACHUA MTPAKTHUCCKUX 33.H$ITI/H71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6yLIaIOH_[I/IMI/IC$I WHANBUYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenka pe3yiomamosg 0C80eHUs OUCYUNTIUHBL

Pe3ynbTaThl 00y4yeHus
(ocBOEHHBIC YMEHHS, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHuA:

Ananus i OIICHKA BBIITOJTHCHUS
WHIUBUYaTbHBIX 3aJJaHHI, PACUeTHBIX padoT,
Onpoc, TEMAaTUYECKUN TUKTAHT,

KOHTPOJIbHAsT paboTa, TMPAKTHIECKUE 3aHATHUS,
JIOMAaIITHUE paboTsl, KOMIIBIOTEPHOE
TECTHPOBAHUE, B3aumokoHTpOIIB i
CaMOKOHTpPOJNIb  cTyaeHTOB. I[lomHoTa W
IPAMOTHOCTh  TOJTOTOBJIEHHBIX  JOKIIAJIOB,
cOOOMICHUH, TIPE3CHTAIHH.

VYmMmenus:

HaGmronerne, KOHTpOJIb TIperojiaBaTeis 3a
JIESITENIbHOCTRI0  OOYyYArOIIUXCSI, AaHAIW3 U
OLICHKa ONTHMAJILHOCTH METO/a PelIeHUS
3ama4, Oecesia, Oompoc, MPaKTUISCKUE 3aHATHS,

JIOMAIllHHAE paboTsl, KOMIIBIOTEPHOE
TECTHPOBAHHE
IIpakTH4eCKUH OIBIT: HabGnronenne, KOHTpONIb TpemojaBaTens 3a

JIESITEIBHOCTRI0  OOYYalOIUXCsl, aHalIu3 |
OIlEHKa ONTHUMAJIIBHOCTH METOJa pELICHUS
3ajad, BBIIIOJTHCHIE 174 3amuTa
MHAUBHUIYaJbHBIX 3aJaHUN.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
ofyuyaromuxcsi mo Aucuuiuinue «buosorus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPe/ICTaBICHBI B (DOH/IE OIICHOYHBIX CPE/ICTB Mo aucnuruinHe «buonorus» B [Ipunoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



