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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/.13 Buosorus
HA36aHUEe OUCYUNTUHDBL

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 yuebnou pabomst no nepuodam oceoerus OOILI CI1O ons ghopmel 0b6yuenus -
OUHAsL.



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
1 2

KonrTakTHasn (aynuropHas) padora (Bcero) 106 62 | 44
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) = = £

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(eciu mpeIyCMOTPEHO) } } }
JabopaTopHbIe 3aHATHA (C€CITH MPEAYCMOTPEHO) - - ~

B TOM 4HCIIe B OpME MPAKTHUSCKON TTOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 106 62 44

B TOM YHUCIIe B JOpMe MPAKTHUECKON TTOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosnTenbHas padora odyuarnierocs (Bcero) 20 10 10
B TOM YHCJIC: - - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(eci IpeyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: 18 - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
SK3aMeH )
OO01ast TPYI0EMKOCTh qac 176 72 | 104

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

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAUMEHOBAHMUE PA3JIEJIA JUCHHUAIIJIMHBI Bun yueonoi
GoTEI* Koui-Bo 1acos
Copep:xanue pa3aeia (TeMbl) padoThI
Pa3nen 1. buonorus kak HayKa 2
Tema 1.1. Tp 5
BI/IOHOTI/H[ B CUCTEMEC HayI(

Bbuonorus — Hayka o sxuBoi pupoze. CBA31 OHONIOTHH ¢ O0IIECTBEHHBIMHU, TEXHUYECKUMU U JPyTUMU
€CTECTBEHHBIMH HayKaMH, (pumocourelt, penuriei, STUKO, 5CTeTHKON 1 mpaBoM. Pors Gronorun B
(hopMHPOBAaHHH COBPEMEHHON HAyYHOH KapTUHBI Mupa. CucreMa OHOIOTHYECKUX HayK.

Merto/ibl TO3HAHUS KUBOU NPUPOIbI (HAONIOACHIE, IKCIIEPHMEHT, OITUCaAHUE, U3MEPEHUE,
KITaccu(pUKAIsA, MOIACIIUPOBAHIE, CTATUCTHICCKAst 00paboTKa TaHHBIX)

Paznes 2. JKuBble cCTeMbI U HX OPraHU3aLMsA 2

Tema 2.1.

OO011as xapakTepHCTHKA KU3HH Up 2

JXussie cucremMsl (OHOCHCTEMBI) Kak IpeAMET n3ydeHus ononorun. OTINYHE )KUBBIX CUCTEM OT
HeopraHudeckoi npupozasl. CBoicTBa OHOCHCTEM U HX pazHooOpasHe.

VpoBHM OpraHHu3aiy OMOCHCTEM: MOJIEKYIIPHO-TeHETUIECKUI, KIICTOUHBIH, OPTaHU3MEHHBIH,
MOMYJIALMOHHO-BAOBOM, 9KOCHCTEMHBIN (OMOre0neHOTHIECKHH ), OMoCdepHBIi

Pazgen 3. Xumuueckuii cOCTaB U CTPOEHHE KIETKH 18

Tema 3.1 . Xumuaeckui
cocTaB kierku. Boma IIp 2
7 MUHEpaJIbHBIC BEIIECTBRA

XUMHUYECKUN COCTaB KIETKHA. XUMHUYECKHE DJIEMEHTBI: MAKPOIJIEMEHTbBI, MUKPOIJIEMEHTHI. Boaa u
MHHepasbHble BelecTBa. OyHKIMHU BOIbI 1 MUHEPAJILHBIX BelleCcTB B KileTke. [lonnepxanue
ocmotudeckoro 6amanca. [Ipakrtudaeckoe 3ansarue Ne 1 «buomorngeckasi pojib MUHEPAIHHBIX BEMIECTB B
o0ecrneueHI  KU3HEACSITEIbHOCTH OPTaHU3MOB, MIPOSABICHUS qHCOaTIaHCca MUHEPAIBHBIX 3JICMEHTOBY




Tewma 3.2. buomorndecku BayKHEIC XUMHICCKUC COCTMHCHIS IIp ‘ 8

benkn. Cocras u cTpoeHue 6eMKOB. AMHHOKHCIOTEI — MOHOMEPHI OenkoB. HezaMeHuMEBIE U 3aMEHHMEbIE
AMHHOKHCIIOTEI. AMHHOKHCIIOTHBIA COCTaB. YPOBHHU CTPYKTYPBI OCITKOBOW MOJICKYIbI (IEpBUYHAS,
BTOPUYHAS, TPETHYHAS K YETBEPTUYHAS CTPYKTypa). XHMHUYECKUEe CBOMCTBa OenKkoB. bruonorunueckue
(byHKIHH OEJIKOB.

DepMeHTHI — Omonornueckue karanu3aropsl. CTpoeHue pepMeHTa: akTHUBHBINA IIEHTD, cyOcTpaTHas
cnenu¢uaHocts. Kopepmentsl. Butamunbl. OTianyus pepMEeHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.
YrieBombl: MOHOCaxXapHuabl (TITI0K03a, pu003a 1 Ie30KCHpru003a), TucaxapHisl (caxaposa, JJIakTo3a) U
ToJIcaxapH/Isl (Kpaxmall, TIIMKOTeH, IeJUTIoNo3a). bronornueckne pyHKIuM yrieBomoB. JInnuast:
TpUIHIEepH k], pochomumnuasl, crepoussl. [uapopmibHO-ruapodoOHbIe cBoMcTBa. Bromormueckue
¢ynakunu mununoB. CpaBHEHHE YITICBOJIOB, OCIIKOB U JIUITHIOB KaK HCTOYHUKOB SHEPTHH.
Hyxneunossie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEPHI HYKJIEHHOBBIX KHCIOT. CTpoeHHE 1
¢yukouu JJHK. Crpoerne u ¢pynknuu PHK. AT®: crpoenue u pynknun. Jlaboparoproe 3ansarie Nel
"OnpeneneHne HaJIAMYMS KpaxMalia B mpoxykrax nutanus'. JlabopatopHoe 3ansitue Ne 2

( «I'mppodunpHO-THAPOGHOOHEIEC CBOMCTBA JIUITHIOB

Tema 3.3.CtpykTypHO-(yHKIIMOHAIBHAs OpTaHN3aINs KIETOK ‘ IIp ‘ 8

IuTonorus — Hayka o KieTke. Knerounas Teopus — mpuMep B3auMOACHCTBHS UACH U (aKTOB B HAYTHOM
MO3HAHUH. MeTOIbI N3yUeHHUs KIETKH.

Knerka xak nenoctHas sxuBas cucreMa. OOmye Npu3HaKky KIETOK: 3aMKHYTasi Hapy»KHas MeMOpaHa,
monekynsl JJHK kak reHeTndecknii anmapart, CHCTEMa CHHTE3a Oernka.

THIbI KIETOK: SyKapHOTHYeCKas U mpokapruotuieckas. OcCOOSHHOCTH CTPOCHHUS MPOKAPHOTHYECKOH
kneTk. Kimerounas crenka 6akrepuii. CTpoeHue sykapuoTndeckoi kineTkd. OCHOBHBIC OTIIHYHSA
PacTUTENBLHOH, )KHBOTHOH U rprOHOH KIIeTKH. [I0BEpXHOCTHBIE CTPYKTYPBI KIIETOK— KJIETOYHAs CTCHKA,
DIAKOKAIMKC, uX pynkmun. [TnasmMarndeckas MmeMOpaHa, ee CBOHCTBa M (PyHKIIHH.

Hurornasma u ee opranouasl. OnHomeMOpanubie opranouasl kierku: DI1C, anmapar [ombmku,
m30coMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIIETKH: MUTOXOHAPHUH, IIacTuasl. [IponcxokaeHue
MUTOXOHAPHH U TuracTia. Bumsl miactun. HememOpaHHbIe OpraHOM/IBI KJIETKH: pUOOCOMBI, KJIETOUHBIH
LIEHTP, LIEHTPHUOIHN, PECHUYIKH, )KTyTUKH. OYHKINHA OPTaHONAOB KIETKH. BKITIoueHus.

Slnpo — perynaTopHsIi eHTp KineTkn. CTpoeHue Aapa: ssaepHas 00009ka, KapruoIiazmMa, XpOMaTHH,
AapeInKo. XpoMocoMbl. TpancropT BemecTs B kieTke. Jlaboparoproe 3anaTue Ne 3

«H3yueHne cTpoeHMsI KJIETOK PACTCHUH, dKUBOTHBIX M OaKTEpUH 10T MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenapaTax ¥ UX OIMHUCaHUE».

JlaboparopHoe 3anstre Ne 4 «[IpoHniiaeMocTh MeMOpaHbI (ITa3MOJH3, ACIUIA3MOIIN3)

Paznen 4. ’KusnenessiTeJJbHOCTDL KJIETKH 10

Tema 4.1.

OOMeH BelEeCTB

W TIPEBPAIICHIE SHEPTHN
B KJIETKE

IIp 4

OOMeH BelecTB, Wi MeTadomu3M. ACCUMUITSIIES (TUTACTHYECKUI OOMEH) U IUCCUMIIISIIHS
(oHepreTHUecKuii 0OMeH) — IB€ CTOPOHBI €MHOTO Ipoliecca MeTadoau3ma. Poib 3ak0HOB coXpaHEeHUs
BEIICCTBA M YHEPIUU B MOHUMaHUHN MeTabonu3Ma. Turel oOMeHa BelecTB: aBTOTPOQHBII U
rerepoTpodHbiid. Poib (hepMeHTOB B 0OOMEHE BEIIECTB U MPEBpPAIICHHH YHEPTHH B KIICTKE.
®otocunTe3. CBeToBas U TeMHOBas (asbl porocunTe3a. Peakumn porocunresa. DpdhekTuBHOCTH
¢dorocunTe3a. 3HadeHne GoTocHHTE3a JUIA )KU3HU Ha 3emite. BrusiHue ycinoBuil cpelpl Ha GOTOCHHTE3 U
CIOCOOBI MOBBILICHHUS €r0 NPOAYKTUBHOCTH y KYJIBTYPHBIX pACTeHHH. XEMOCHHTES.
XemocuHTe3upyomue dakrepun. 3HaueHHE XeMOCHHTE3a TSI )KU3HU Ha 3emIte.

DHepreTHYCCKUi 00MEH B KieTKe. PaciierieHie BelecTs, BEIACICHNE W aKKyMYJIHPOBAaHHUE SHEPTHH B
KJIeTKe. DTanbl SHepreTuaeckoro oomena. [mukonus. bpoxenue u ero Buabl. KucnopogHoe okucieHue,
WK KJIeToqHOoe Abixanue. OkucmutenbHoe Gochoprmupoanne. DHGEeKTUBHOCTh SHEPTETHIECKOTO
obmeHa




1CMd 4.4.
buocnnres Genka IIp 2

Peaxknum matprugHoro cunTe3a. I enernaeckas napopmanms n JJHK. Peanmsanus reaerndeckoit
nH(popmaruu B kiierke. [ eHeTndeckuii ko u ero coiictsa. Tpanckpumiuis — marpuyasblii cuaTe3 PHK.
Tpancnanus — OnocunTes 6enka. Jransl Tpancsiund. Kogupopanie aMuHOKHCIIOT. Ponb pubocom B
onocunTese Oenka. [Ipaktindeckoe 3ansaTie Ne 2 «PeieHue 3a1a4 Ha ONpeIeICHHE ITOCIECA0BATEIIEHOCTH
HYKJICOTHJIOB»

Tema 4.3.

Bupycsl lp 2

Hexnerounsie ¢popmsl xxu3HE — BUpYyCHl. McTopus otkpertus Bupycos (1. Y. iBanoBcknif).
OcobGeHHOCTH CTPOCHHUS U )KU3HEHHOTO [IMKJIa BUPYcoB. bakTepnodaru. bonesnn pacteHni, >)kHBOTHBIX
W YeIIOBEKa, BEI3bIBacMbIe BUpycaMu. Bupyc ummyHonedunurta yenoseka (B1Y) — Bo3Oynurens

CIIH da. Tpodunakrrka pacnpocTpaHeHHst BUPYCHBIX 3a00JIeBaHI it

KorTponbsHas pabora Ne 1 «MonekynsipHbIid YpOBEHb OpraHU3AIHH

KHBOT'O» Hp 2

Pasnen 5. PazmHoxkeHne 1 MHAUBUAYAJIbHOE Pa3BUTHE
OPraHu3MoB

Tema 5.1.

o I1 2
Xu3HEeHHBI UK KIIETKA P

Knerounstit ko, iy sXH3HEHHBIN UK KieTku. HTepdasa u muros. [Iporneccsr, mporekaromiye B
untepdase. Pemmkanusa — peakmus marpuaaoro cunresa JHK. Ctpoenue xpomocom. XpoMoCOMHBIH
Ha0op — KapHOTHIL. JUTUTOMIHBIN U TaIUIONIHBIA XPOMOCOMHBIC Ha0Opbl. XpoMaruabl. Llutonoruyeckue
OCHOBBI pa3MHOXXEHHU ¥ HHANBH/yaJIbHOTO Pa3BUTH OpraHu3MoB. Jlenenue kiaeTkn — Mato3. Craguu
muTo3a. [Ipomecchl, mpoucxosmue Ha Pa3HBIX CTAAAAX MUTO3a. bHOMOTHYIecKuil CMBICTT MUTO3a.
[MporpaMmupyemas THOEIL KIIETKH - allONTO3

Tema 5.2.

Ip 4
DopMBI pa3MHOKCHUS OPTraHH3MOB

®opmBbI pa3sMHOXKEHHS OPraHU3MOB: OecnoNoe U mooBoe. Buapl 6ecronoro pa3sMHOKEHHUS: ICICHUE
HaJBOE U MTOYKOBAHUE OHO ¥ MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BETETATUBHOE PA3MHOXKEHHE.
HckyccTBeHHOE KIOHMPOBAHUE OPraHU3MOB, €TI0 3HAUEHUE IS CENEKIUU.

[TomoBoe pazMHOXEHNE, €r0 OTINYH 0T Oecrionoro. Meios. Cramnn meriosza. [Iporeccsl, mponcxopasmniue
Ha cTraamsax Merosa. [losenenue xpomocom B meiiose. Kpoccuarosep. buonorngecknii CMBICT 1
3HadeHHe Mero3a. [aMeToreHes — npoiecc 00pa3oBaHuUs IMOJIOBBIX KIETOK Y )KHBOTHBIX. [TostoBBIe
JKeJIe3bl: CeMEHHHKH U simuHuKN. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIepMaTo30H I,
ANUIIEKIIETKA) — CIepMaToreHes3 i oorene3. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U CIIEPMAaTO30H/I0B.
OmnnonorBopenne. [lapreHorenes

Tema 5.3.

Ilp 4
WNunuBuayaibHOE pa3BUTHE OPTaHHU3MOB

WunuBuayaisHoe pa3BuThE (OHTOTEHE3). DMOpUOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTarlbl
9MOPHOHAIEHOTO PA3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX: APOOIICHUE, raCTPYIIAIINsL, OPraHOTEHES.
[ocTambpuonaibpHoe pazBuTre. THIIBI TTOCTIMOPHOHAILHOTO PA3SBUTHS: MPSMOE, HE IPSIMOE
(mmumHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB; (PaKTOPhI, CIOCOOHBIE BBI3BIBATH
BpOKJIEHHEIE ypoacTBa. Poct u pa3zButue pacrenuii. OHTOTEHE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMECHH, CTAAH Pa3BUTH




Tema 5.4.
OCoGeHHOCTH CTPOCHUS Ip 10
W pa3BUTH MaKpOOPraHH3Ma

Tkanu genoeka. CTpoeHnEe OPraHOB U CHCTEM OpPTraHOB denoBeka DyHKIMOHAIBHAS CHCTEMA OPTaHOB.
I'omeocTas oprann3Ma 1 €ro moAzep)kaHue B MPOIECCe KUZHEASATEIbHOCTH. 3HAUCHHUE TTPOABICHHUS
pasapakuMOCTH U perymsnud. lIporeccsl )xu3HenesaTeapHocTH YenoBeka. [Ipuanabl HapymeHnit
pasBuTHA oprann3MoB Opraasl penpomyKIuH, CTPOeHHE U (PYHKITHH. PenpoxyKTHBHOE 310POBbE.
Hacnencrsennsie 6onesHy, WX NPpHYHUHEI H TpeaynpexaeHue. Mudeknuu, mepenaromuecs M0I0BEIM
myTéM, ux npodmnakruka. [Ipakrugaeckoe 3anarne Ne 3 PazpaboTka MEHTAIbHON KapThl TKAHEH, OPraHOB
1 CHCTEM OPTaHOB MAaKpOOPTaHMU3MOB (pacTeHUs, IKUBOTHBIE, YEIOBEK) C KPATKON XapaKTEPHUCTUKOM X
(byHKITHIA.

Ipaktuaeckoe 3ansaTie Ne 4 «BupycHble u OakTepHaibHbIC 32a001€BaHIs MAKPOOPTaHU3MOB (IEI0BEK,
YKHBOTHBIC, paCTCHHS). DNMUAEMUYCCKUI (3IMH300THYCCKUIL, sHduToTHUeCKHiT) Tpouecc. OOmmme
MIPUHLUIIBI HCTIOJIB30BaHU JICKAPCTBEHHBIX BeulecTB. OCOOCHHOCTH PUMEHEHUS aHTHONOTHKOBY

Pa3gen 6. HaciiegcTBeHHOCTH M H3MEeHYHBOCTH OPraHH3MOB 20

Tema 6.1.

IIp 6
3aKOHOMEPHOCTH HACIICIOBAHUS

[Ipenmer n 3apaun reHeTHKU. Pornb miuTOmOrny 1 SMOPHOIOTUY B CTAHOBIIEHUN TeHETHKH. Brutaz
POCCHICKHX U 3apyOC)KHBIX YUCHBIX B pa3BUTHE TeHETUKH. MeTOIbl TeHEeTHKH (THOPHIOIOTHICCKUH,
U TOTCHETUIECKHH, MOJIEKYIIAPHO-TeHEeTHUeCKN ). OCHOBHBIE TeHETHYECKUE MMOHATHA. | eHeTHUeCKas
CHUMBOJIMKA, UCIOJIb3yeMasi B CXeMaX CKPELIHBAHUM.

3aKOHOMEPHOCTH HAcJIeOBaHUs IPU3HAKOB, ycTaHoBIeHHbIE [. Menaenem. MoHoruOpugHoe
CKpelInBaHKe. 3aKOH eANHO00pa3wsi THOPUIOB MEPBOTo MoKoneHus. [IpaBuiIo JOMHUHUPOBAHUA. 3aKOH
pacmierieHns npu3HakoB. [ umoTesa gucTors! ramer. [loigHOE ¥ HEMOTHOE JOMUHUPOBAHME.
Jurubpunnoe ckpenmBanme. 3aKkOH HE3aBUCHMOTO HACIeOBaHUA pU3HAKoB. L{uTorenernyeckue
OCHOBBI TUTHOPUAHOTO CKpEIIMBaHus. AHaIH3UpyIoliee ckpenanue. Mcrnons3oBanue
AHAJM3UPYTOLIETO CKPEIIMBAHUSA ST OTIPENESICHHs TEHOTHITa 0COOH.

IIpakTiaeckoe 3ansaTue Ne 5 Pemenre 3anad Ha onpeeneHne BEPOATHOCTH BOSHHKHOBEHHS
HaCJIEZICTBEHHBIX TIPU3HAKOB IPH MOHO-, TU-, TOJHUTUOPHUIHOM U aHATM3UPYIONIEM CKPEIIBAHUH,
COCTaBIECHUE T€HOTUIIHYECKUX CXEM CKpEIMBaHUA

Tema 6.2.

IIp 4
ClerJIeHHOE HACJIeIOBAHUE TIPU3HAKOB

CuerieHHOE HacenoBanue npusHakoB. Pabora T. Mopraxa 1o CleryiecHHOMY HACJISIOBAHUIO TEHOB.
Hapymenue cueniieHus reHoB B pe3yJlIbTaTe KpOCCUHIOBepa. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.
I'enetnueckue kaptol. [eHeTHKA T0Ma. XpOMOCOMHOE OMpEAEIeHHE oa. AyTOCOMBI U OJIOBBIE
XpoMocoMbl. [oMoraMeTHble U reTeporaMeTHble opranusMbl. HaclienoBanue Npu3HaKoB, CLEIICHHBIX C
nosioM. [IpakTiaeckoe 3ausaTie Ne 6 Pemenne 3amad Ha onpeieIeHHe BEPOSTHOCTH BOZHUKHOBEHHS
HACJIEACTBEHHBIX IPU3HAKOB MIPHU CLEIUICHHOM HACJIEJOBAHUH, COCTABIEHNE T€HOTUIIMYECKUX CXEM
CKpeLIBaHUs

Tema 6.3.

IIp 4
3aKOHOMEPHOCTH M3MEHIUBOCTH

W3menunBOCTh. Br/ibl H3MEHYHBOCTH: HEHACIEACTBEHHAS U HacleACTBeHHas. Ponb cpenpl B
HEHACJICJICTBEHHOM M3MEHYHBOCTH. XapaKTePUCTHKA MOAHU(DUKATHOHHON H3MEHUYHUBOCTH.
BapuanumonHslii psa u Bapuanuonsas kpusas. Hopma peaxmun npusHaka. KonmdectBeHHbIE H
Ka4eCTBCHHBIC MPU3HAKH U MX HOpMa peakuuu. CBOHCTBa MOTU(UKALIMOHHON H3MEHYUBOCTH.
HacmencrBennas, MM TeHOTHITHYECKAsT M3MEeHYNBOCTEL. KOMOMHATHBHAS H3MEHYHMBOCTh. MEH03 1
MOJIOBOH TPOIIECC — 0CHOBAa KOMOMHATHBHON H3MEHYMBOCTH. MyTallHOHHAS H3MEHYUBOCTb.
Knaccudukarus MmyTanuii: reHHbIE, XPOMOCOMHEIE, TEHOMHBIE. HacToTa U MpUYHHBI MyTaI[Ui.
Myrarennsle QaxTopbl. 3aKOH FTOMOJIOTHYECKHX PSAOB B HACIEACTBEHHOW H3MEHYNBOCTH

H. Y. Basunosga. [IpakTiaeckoe 3ausaTne Ne 7 Pemrenue 3aqad Ha onpeieiecHne BEPOSITHOCTH
BO3HHKHOBEHHS HACJIEACTBEHHBIX IPU3HAKOB IPH PA3ITNIHBIX THIIAX B3aMMO/ICHCTBHUS ICHOB,
COCTaBJICHUE FEHOTUITMYECKUX CXEM CKpEIIMBaHUSA




Tema 6.4.

IIp 4
T'eneTnka dyemoBeka

T'eneruka yenmoBeka. Kapmorumn uemoBeka. OCHOBHBIE METOBI TCHETHKH YEIIOBEKA: TCHEATOTHICCKUM,
OMU3HEIOBBIN, IUTOTCHETUYECKUI, OMOXMMHYECKUH, MOJIEKYIApHO-TeHeTHIecKuii. COBpeMEeHHOE
onpeAe/eHNe TeHOTHUIIA: MOJIHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIHPOBAHUE, B TOM YHCIIE C TOMOILIBIO
[M1IP-amanm3a. HaciencTBeHHbIe 3a000eBaHms Ye€I0BEKA: TEHHBIE 00Ie3HM, OOIC3HH C HACIEICTBEHHOM
MIPEIPACIIONOKEHHOCTRIO, XPOMOCOMHEBIE Ooste3Hu. COMaTHYeCKUe U TeHEePATHBHBIC MY TAIIHH.
CrBosioBbIC KJIETKU. [IpUHIUIIBI 37/0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, PO UIAKTUKY U JICUSHUS
TCeHETHIECKHUX Oone3Hel. MeInKO-TeHETHIEeCKOE KOHCYITHPOBAaHNE. 3HAUCHHE MEUITUHCKON TeHETHKH
B MIPEAOTBPAIICHUH

1 JICYCHUU TeHETHYeCKuX 3a0oeBannii demoseka. [Ipakrudeckoe 3auarue Ne 8 «CocrapneHue u aHAIN3
POAOCIOBHBIX YEJIOBEKAY

KonTtponsHas padota Ne2 «HaciieacTBeHHOCTh U UBMEHYUBOCTh

IIp 2
OpraHU3MOBY

Paznen 7. DBosronuoHHass 000Ul 8

Tema 7.1.
OBOIIOLMOHHAS TEOPHUS IIp 2
U €€ MECTO B OHOJIOTUU

IIpenmnocriIky BO3HIKHOBEHNS YBOITIOIMOHHON TEOPHH. DBONIONMOHHAS TEOpUA M €€ MECTO B OMOIOTHH.
BrusiHuEe 3BONOIIMOHHOM TEOPHH HA Pa3BUTHE OHONOTHH U APYTHX HayK. CBHAETENHCTBA IBOTIOIINH.
[TaneoHTONOTMYECKHE: TOCIENOBATENBHOCTE TOABICHAS BAIOB B MTAJICOHTOIOI MUECKON JIETOIINCH,
nepexonHbie (opMEl. broreorpadudeckue: CXOACTBO U pasinudue GayH 1 (IIop MaTepHKOB H OCTPOBOB.
OMOPHOIIOTHIECKUE: CXOJCTBA U PA3JIMIHsI SMOPUOHOB Pa3HBIX BUIOB I03BOHOYHBIX. CpaBHUTEIIEHO-
aHaTOMUYECKHE: TOMOJIOTHYHbIE, aHAIOTUIHBIE, PYIUMEHTapHBIC OPTaHbI, aTaBU3MBL. MOIEKYIISIpHO-
OMOXMMHYECKHE: CXOICTBO MEXaHM3MOB HACIIECICTBCHHOCTH U OCHOBHBIX METa0OIHYCCKHX ITyTeH Y BCeX
JKUBBIX OpTaHn3MOB. DBomonuoHHas Teopus Y. [lapBuHa. [IpennocslIki BOSHUKHOBEHUS JapBHHU3MA.
JIBYDKYIIME CHITBI DBOJIIOLIMH BUIIOB 10 JlapBHHY (M30BITOYHOE PAa3MHOXKCHUE MPH OTPAHUICHHOCTH
pecypcoB, HeonpeaeIEHHAs M3MEHYHBOCTh, 00ph0a 3a CyIIeCTBOBaHNE, €CTECTBEHHBIN 0TOOD)

Tema 7.2.

MukposBosonus Tp 4

Cunrernaeckas Teopus 3pomronuu (CTI) u e€ ocHOBHEIE TonokeHus. Mukpossomtonwust. [lomymsus
KaK €IMHNIIA BUJA U 3BOMIONHH. J[BIDKyIIHE CHITHI ((haKTOPHI)3BOIIOIIMH BHJIOB B TIPUPOJIE.
MyTanuoHHBIN NpoLecc U KOMOMHATHBHAS H3MEHIUBOCTD. [1OMyIAHOHHBIC BOJTHBI 1 ApEii( reHoB.
Wzonannsa n murpanms. EcrecTBernsIi 0TO0p — Hanpapistomui (paktop 3Bomonnn. PopMer
ecTecTBeHHOTro oT00pa. [IpHCIIoCco6ICHHOCTh OPraHU3MOB KaK pe3ylsrar 3Bosonuu. [Ipumepsr
npucnocoOneHuil y oprann3MoB. ApoMopdo3bl U uanoananTanuy. Bux u Bunoobpaszosanune. Kpurepun
Braa. OcHoBHBIE (hOPMBI BUI000pa30BaHUsA: TeorpapuIecKoe, IKOIOTHUSCKOE

Tema 7.3.

MakposBomronus Up 2

MakposBomtonust. DopMbl 3BOTIONMH: (UIIETHYECKAs], TUBEPreHTHAs, KOHBEPreHTHAs, TapaJuieIbHasl.
Heob6parumocts 3Bomtonuu. [Ipakrryeckoe 3anstue Ne 9 «Onucanue npucnocoOICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay




Paznen 8. BosHukHOBeHHE M pa3BUTHE KM3HU HAa 3eMiie 10

Tema 8.1.

IIp 2
3apoXKieHUE U Pa3BUTHE )KU3HU

JloHay4Hble IpeICTaBICHHUS O 3apOXKACHUU XU3HUA. HaydHble TMIIOTE3bl BOSHUKHOBEHHS )KU3HU Ha
3emsie: abnoreHes U MaHCIepMus. XUMHYeCKas SBOIOLUS. AOHOreHHBIN CHHTE3 OPraHMYECKHX BEIIECTB
W3HEOPTAaHMIECKHUX. DKCIIEPUMEHTAIFHOE TOATBEP)KICHIE XUMIYECKOH dBomomi. Hagamsable 2Tarms:
ononormueckoii sBoronnu. ['mnoreza PHK- mupa. @opMupoBanre MeMOpaHHBIX CTPYKTYP U
BO3HHMKHOBEHHE MPOTOKIETKH. [IepBrie KileTku U ux somonusi. PopMHpoBaHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

PasBuTre xu3Hn Ha 3emite 1o spam u nepuonam. Karapxei. Apxelickas ¥ IpOTEPO30iCKast dPHI.
[Taneo3olickas spa u e€ mepHoabl: KeMOPHICKHH, OPIOBHKCKHH, CUITYPHICKHIL, IEBOHCKHUH,
KaMEHHOYTOJIbHBIH, NepMCcKUN. Me30301cKast 5pa U €€ epUoibl: TPUACOBBIN, FOPCKUI, MEJTOBOM.
KaifHo30licKas 5pa ¥ €€ NepHObl: 1aIeOT€HOBBII, HEOT€HOBBIN, AHTPONIOTEHOBBIM. XapaKTepHCTHKA
KJIIMAaTa ¥ TeOJIOTHYECKHX MPOIIECCOB

Tema 8.2.

IIp 2
Curcrema opraHmgecKkoro Mupa

Cucrema OpraHIecKoro Mupa Kak OTpaKeHHUE DBOTIONNH. OCHOBHBIE CHCTEMATHIECKHE IPYTIITHI
opraan3MoB. OCHOBHBIE 3TAITBI BOIIOIHAH PACTUTENEHOTO U )KHBOTHOTO MHpa. ApoMop( o3kl y
pacreHuii u >KHUBOTHBIX. [TosiBIIeHHE, pacliBeT U BEIMUPAHHUE TPYIII KUBBIX OPraHU3MOB

Tema 8.3. [IpoucxoxaeHue denoBeka — aHTpornorene3. OCHOBHBIE

IIp 6
CTaJNH BOJIIOIMH YEIOBEKa

OBomonus 9eIoBeKka. AHTpONoNorua Kak Hayka. Pa3sBuTre npeacTaBIeHui O MPONCXOK/ICHIH YeIOBEKa.
Mertonp! n3ydeHuns anTpornorenesa. CXoncTsa U pa3nuaus 4eJI0BeKa U )KUBOTHBIX. CHcTeMaTnieckoe
MIOJIOXKEHHE YenoBeKa. JIBrmkymme cuisl (paxropsl) anTponorenesa. HacnencTBeHHast H3MEHIMBOCTD U
eCTeCTBeHHBII 0TOOp. OOLIeCTBEeHHBIH 00pa3 )KU3HU, H3TOTOBICHUE OPYAHH TPy/a, MBIIIICHHUE, PEYb.
OCHOBHBIC CTa/INU M BETBH 3BOJTIOLUH YEJIOBEKA: aBCTPaIONUTEkH, UenoBek ymenblii, YemoBek
npsAMOXoIAIIMi, YenoBek HeaHAepTanbCKuil, HeIoBeK pasyMHBbIN coBpeMeHHOro tumna. Haxonku
HCKOIIAEMBIX OCTAHKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PaCcpOCTPaHeHHs, 00BEM TOJTOBHOTO MO3Tra,
o0pa3 KU3HHU, OPYIHSL.

Yenoeueckue pacsl. OCHOBHEIEC OONBINNE PAachl: eBporieounIHast (eBpasuiickas), Herpo-aBCTPaIONIHAs
(axBaTOpHATBHAS ), MOHTOIIOMAHAS (a3MAaTCKO-aMEpHUKaHCKast). UepThl IPUCIOCOOIEHHOCTH
MIPEICTaBUTENEH YENOBEUECKUX pac K yCIOBHSIM CyIIeCTBOBaHMA. EQMHCTBO YeIOBEYECKUX pac.
Kputrka pacusma. [Ipakrnaeckoe 3anasatie Ne 10 «[IpucrnocobaeHHOCTD YenoBeka K pa3HbIM YCIIOBHIM
cpenbl. Biiusiaue reorpaduueckoit cpebl Ha MOPGHOIOTHIO U (PHUIHOIOTHIO YEITOBEKAY

Pazgen 9. Oprann3mbl M OKpYy:Ka0OLas cpeaa 6

Tema 9.1.
Oxomorus kak Hayka. Cpembl )KU3HU. IIp 4
Okonorndeckue GpakTopsl

DKOJIOTHS KaK HayKa. 3aJa9y U Pa3Ieiabl SKOIOTHN. MEeToIbl SKOIOTAIESCKIX HCCICIOBAaHUN.
DKOJOTHYECKOe MUPOBO33PEHIE COBPEMEHHOTO YenoBeka. Cpensl 0OOMTaHMA OPraHU3MOB: BOIHASA,
HA3e€MHO-BO3/1yIIHAsA, [IOYBCHHAs, BHYTPHOPraHu3MeHHas1. Dkonorudeckue dhakropsl. Kiaccudukanms
HKOJIOTHYECKUX (PaKTOPOB: aOHOTHYECKHE, OMOTUICCKHE H AHTPOIIOTeHHBIC. J[eficTBHE SKOIOTHYECKHX
(aKTOpOB Ha OPraHU3MEI

Abuorrueckue (GpakTophl: CBET, TEMIIEPATypa, BraxHocTh. Potonepuoausm. Ilpucnocobnenus
OpPraHM3MOB K EHCTBUIO a0NOTHYeCKUX (pakTopoB. broornueckue puTMelL.

Brornueckue dakropsl. Buasl OnoTHYECKIX B3aUMOACHCTBHI: KOHKYPEHIIHA, XUITHHYECTBO.
[MapasuTusm, MyTyaau3M, KOMMEHCAIIU3M (KBapTHPAHCTBO, HAXJICOHMYECTBO), aMEHCAITU3M,
HelTpanus3M. 3HaueHue OHOTHYECKUX B3aMMOJCHCTBUI [UIs CYILIECTBOBAHUS OPraHU3MOB B TPUPOIHBIX
coo01recTBax

Tema 9.2.

II 2
DKOJOTHYECKHE XapaKTEPUCTUKH TOIYIIALINN P

DKOJOTHIECKHE XapaKTEPUCTHKH MOMymanuy. OCHOBHBIE MTOKA3aTENH MOIMYISIIIH: YUCIEHHOCTb,
IJIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanusd. JJMHAMMKA YUCIEHHOCTH MOMYJIALMH U €€
perymsamus. [Ipaktruaeckoe 3ausaTre Ne 11 «[logcu€r mioTHOCTH MOMYIAIII pa3HEIX BUAOB PACTCHHID)




Paszgen 10. Coob1recTBa U YKOJOrM4E€CKHE CHCTEMBbI 18

Tema 10.1.

IIp 4
Coo0bmrecTBa OpraHu3MOB, SKOCUCTEMBI

Coo0rirecTBO Opranu3mMoB — OuoieHo3. CTpyKTyphbl OHOIIEHO3a: BHI0BAsI, IPOCTPAHCTBEHHAS,
Tpodudeckas (muiesas). Buapi-nomuHanTel. CBsI3H B OHOLCHO3E.

Okoorndeckue cuctemsl (3kocuctemsl). [lousaTHe 00 sxocucTeMe u OuoreoneHose. DyHKIHOHATBEHBIC
KOMIIOHEHTBI 5KOCHUCTEMBI: TIPOAYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB 1 NOTOK
JHEPTHUH B dKocucTeMe. Tpodraeckre (MUIieBsIe) ypoBHU SKOCHCTEMEI. [1nmeBbie ienu u ceTy.
OcHOBHBIE MTOKA3aTeNI YKOCUCTEMBL: OHOMacca, IPOAYKIHs. DKOIOTHIESCKUAE TUPAMUIbI: IPOLYKIIHH,
9HCIIEHHOCTH, OHoMacchl. CBOWCTBA YKOCHCTEM: YCTOHIHBOCTD, CAMOPETYIAINs, pa3BuThe. CyKIeccHs.
IIpakTiuaeckoe 3ansaTie Ne 12 Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACIETHBIX 3a1aHUH Ha
COCTaBJICHHE TPOPHUUCCKUX LIeTIel, MupaMul OnoMacchl M SHEPTHH, IEPEHOCY BEIIECTBA H SHEPTHH B
HKOCHCTEMAX

Tema 10.2.

IIpupoaHbie 9KOCHCTEMBI Tp 2

IIpupoaHble 5KOCHCTEMBL. JKOCHCTEMBI PEK U 03Ep. DKOCHCTEMa XBOMHOIO MJIM INHPOKOJIIMCTBEHHOTO
sieca. AHTPOIIOTEHHBIC YKOCHCTEMbI. ATPO3KOCHCTEMBL. YpOosKkocucTemsl. broioruyeckoe u
XO3AHCTBEHHOE 3HAYCHHE arpOdKOCHCTEM U ypboskocucTeM. buopasnoobpasue kak axrop
ycToitauBocTu dKkocucTeM. CoxpaHeHHe OHOIOrHYECKOro pasHoo0pasus Ha 3emiie

Tema 10.3.
Buocdepa —
To0anbHast
SKOCHCTEMA 3eMIII

IIp 4

VYuenne B. U. Bepranckoro o 6uocdepe. ['pannbl, cocras u crpykTypa onocdepst. XKiBoe BemecTo u
ero ¢pyuaknuu. OcodbeHHOCTH OHOChephl Kak TT00AIEHOM SKOCHCTEMBI. JJHHaAMIYeCcKOe paBHOBECHE U
oOpaTHas cBs3b B Onocdepe. KpyroBopoTsl BemecTB H OMOreoXMMHAYECKHE IIUKITBI SIEMEHTOB (yriiepoaa,
a3ora). 3oHaIBHOCTH Ouocheprl. OcHOBHBIE OnoMEI cymd. [IpakTudeckoe 3anatue Ne 13 Pemenue
MPAaKTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3a/1a4 HA ONPEACICHUE IIOMATA HACAXKICHHH IS CHUKCHUS
KOHIICHTPAIIMH YIIEKHUCIIOTO T'a3a B aTMOc(epe CBOEro pernoHa MpoKHBAHUS

Tema 10.4.

BrnustHEE aHTPONIOTEHHBIX (pakTOpPOB Ha Ouochepy Tp 2

UYesnoBeuecTBo B buochepe 3emin. AHTPONOreHHbIE H3MEHEHH B Onocdepe. [1obanpHbIe
sKoJtormaeckue mpoodnemsl. CocyiecTBoBaHue MTPHPOABI U denoBedecTBa. CoxpaHeHHe
Onopa3zHo00pa3Hs Kak 0CHOBA yCTOHYMBOCTH Onocepbl. OCHOBA pallHOHAIEHOTO YIPABICHUS
MPUPOAHBIMU PECYpPCaMu M UX UCIONb30BaHUE. JloCTHKEHUS OMOIOTUH B OXpaHa IIPUPOJIEL.
IIpaktraeckoe 3amsTae Ne 14

«Perrenne NpakTHKO-OpHEHTHPOBAHHBIX PACYETHBIX 3aJaHUHN 110 COXPaHCHHIO IPUPOIHBIX PECYPCOB
CBOETO PErHOHA MPOKUBAHUS

Tema 10.5.
BrusiHue corpanbHO-2KOIOTHIECKUX (PaKTOPOB IIp 4
Ha 3J0POBbE YEIIOBEKA

310poBke U ero cocTapistonie. @akTopbl, TONIOKUTEIHPHO M OTPHLIATEIHHO BIHSIONINE HA OPTaHU3M
genoseka. [IpobemMa TeXHOreHHBIX BO3ACHCTBUI Ha 30POBbE UelloBEKa (AIICKTPOMAarHUTHBIC MOJIA,
OBITOBAsE XUMHUSI, H30BITOYHBIC IIYMBI, PAIHALUs U T.1I1.). AanTarys opraiu3Ma 4ejaoBeka K (pakropam
okpyxatonieit cpeasl. [IpuHIMIEL OpMUPOBaHHS 310pOBhecOeperaromero nopeaeHus. Gusnueckas
aKTHBHOCTB U 310poBbe. [ pynmel 310poBes. OCHOBHI 3aKkalnBaHNsA. BHOXIMHUYecKne acTieKTh
panmoHanpHOro uTaHus. [IpaBuia 6e30MacHOro UCIONB30BaHKS OBITOBBIX IPUOOPOB M TEXHHUECKHX
ycTpoiicts OBnafieHHe METOAAMH ONIPEEIECHU TOKa3aTeIed yMCTBEHHON paboToCocoOHOCTH,
0OBACHEHHUE MOJTyYCHHBIX PE3yNbTaToB M (POPMYIIHPOBaHHE BHIBOIOB (IIMCBMEHHO) C HCIIOIB30BaHUEM
Hay9IHBIX TOHATHH, TEOpHH 1 3akoHOB. [IpakTraeckoe 3aganue Ne 15 «Onpenenenne cyTo9HOTO
panroHa MUTAaHUS B 3aBUCHMOCTH OT ypOBH:A (pU3MUIECKOl akTHBHOCTH». JlaboparopHas pabora Ne 5
«BrnusHne abnornyueckux (pakTopoB Ha YeloBeKa (HU3KHE U BEICOKHE TEMIIEPATyphl)»

KonTponesHast padota Ne 3 «TeopeTuueckue aclieKThl 3KOIOT MM ‘ IIp ‘ 2




Pazgen 11. Cesexkuusi OpraHn3MoB, 0CHOBBI OHOTEXHOJIOTHH 8

1€Md 11.1.
Cemeknus Kak HayKa U IIPoOIIece IIp 2

Cenmexnus Kak Hayka ¥ IIpornecc. 3apoxACHIE CECKINA | qoMectukanusi. Y4aenue H. V. Basumosa o
LEHTPax MHOTOO0Pa3HsI U MPOUCXOXKACHHUS KyIbTYPHBIX pacTeHuH. LIeHTpBI IpONCXOXKIEHHUS TOMAITHIX
»uBOTHBIX. CopT, IOpO/a, ITaMM.

COBpGMeHHHC METOAOBI CCICKITHMN. MaccoBbIi 1 I/IHI[HBI/II[yaJIBHHﬁ OT60pLI B CCJIICKIINH paCTeHI/Iﬁ Hu
KUBOTHBIX. OLleHKa dKcTephepa. biIn3kopoacTBeHHOE CKperBaHie — WHOpUuHT. Yncras TuHwus.
CxpemmBaHue 9ncThIX TuHUN. [ereposuc, nim rudpuaHas cuina. HepoacTeeHHOE ckpemmBaHue —
ayTOpuauur. OtnanéHHas rudpuau3anys u e€ yernexu. MIcKkyccTBEeHHBIH MyTareHe3 H MOIy4eHHEe
ITOJIMIIJIOU IOB. Z[OCTH)KeHI/IH CCIICKIINH paCTCHHﬁ, YKUBOTHBIX U MUKPOOPTaHU3MOB

Tema 11.2.

II 2
OCHOBBI OMOTEXHOIOTHHA p

BuotexHoIOTH Kak OTPACIb MPOU3BOACTBA. [ cHHAsI HHXKCHEPHUs. DTambl CO3AaHUs PEKOMOHMHAHTHOMN
JHK u tpancrennsix opranusmos. Knerounas nmxenepus. Kiierounsie KynmsTypsl. MUKpOKITOHAIIEHOE
pasMHOXKeHHe pacTeHnil. KiloHnpoBaHNe BEICOKOIIPOAYKTUBHBIX CEIbCKOX03AMCTBEHHBIX OPTaHM3MOB.
OKonmoruueckue u 3tnueckue npodiaemer. MO — reHeTnaeckn MOIU(GHUIHPOBAHHBIC OPTaHU3MBI

Tema 11.3.
BHOTEXHOIOTUH B KU3HH IIp 4
u mpodeccun

OcHOBHBIE HalIpaBIEHUA COBPEMEHHOH OMOTEXHOIOTHH B IPO(ECCHOHATBHON AEATENHHOCTH YEIOBEKA.
Mertoas! 6uorexHonorui. O0beKThl OMOTEXHOIOIMH. DTHKA OMOTEXHOJOTMYECKUX U TEHETUUECKUX
sKcIIepuMeHTOB. [IpaBuiia morcka 1 aHaM3a OMOIKOIOTHIECKOH HH(POPMAIIHMH M3 Pa3THYHBIX
HCTOYHHKOB (Hay4dHast M y4eOHO-HayqHAas JTUTEpaTypa, CPEACTBA MaccoBoi nHpopmanuu, cetb MaTepHeT
u npyrue). [Ipaktudeckoe 3anarue Ne 16 Keiicel Ha ananu3 nHGoOpMaLUU O HAYIHBIX TOCTHIKECHUSIX B
00JIaCTH TeHETHYECKUX TEXHONIOTHI, KIIETOYHOH HHXCHEPHH, ITHIEBBIX OMOTEXHOIOTHH.

IIpaxTrueckoe 3ausTre Ne 17 3ammra Kefica: mpeACTaBICHHE PE3YJIBTAaTOB PEIIEHHUS KEHCOB
(BBICTYIIIICHHE C TIPE3EHTAIUCH )

Pasgen 12. Penrenne kecoB B 00,1acTH OMOTEXHOJIOTHI 4

Tema 12.1

. IIp 4
ConuagbHO-3THYECKHAE aCIIEKTEI OMOTEXHOIOTHIA

OTHYECKHE aCTIEKThI Pa3BUTH OMOTEXHOJIOTHI U IIPUMCHEHHE UX B )KU3HHU YCIIOBEKA, TOMCK U aHAIIN3
nH(OPMaIUU U3 pa3IMIHbIX HCTOYHUKOB (HaydHAsA M y4eOHO-HaydHas IUTEPaTypa, CPEACTBA MACCOBOM
nHpopmanuy, cetb Uureprer u npyrue). [Ipakrudeckoe 3anstue Ne 18 Kelicel Ha anann3 nHpopManuu
00 STHYECKHUX acleKTax pa3BUTHs OHOTEXHONOTHH (110 MHHU- rpyrnam). [IpakTuueckoe 3aHATHE

Ne 19 3ammura keiica: mpeacTaBICHIE PE3yIbTATOB PEMICHU KEHCOB (BRICTYTUICHAC

C Ipe3eHTaueH)

IK3aMeH 18

DK3aMeH Dk 18

* - Jlex — nexyuu, Ilp — npakmuueckue 3anamus, CP — camocmosmenvras paboma; JIP —
nabopamopHwvle pabomui.

3. YCJOBUA PEAIM3ALIUUA ITPOTI'PAMMBI INCIUITIJINHBI
3.1. TpeboBaHHsl K MUHMMAJIBHOMY MATEPUATBHO-TEXHUYECKOMY 00ecIe4eHUI0

Jlnis peanuzanuy nporpaMMbl yaeOHOH JUCIUILIMHBL IIPEyCMOTPEHBI CIIeHUANbHbIC TOMEIICHUS,
MPHUBEACHHBIM B I 6.3 OCHOBHOH 00pa30BaTeIbHOM NPOTrPaMMBbI CIIEUATEHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecneyerue OUCYUNIUHbL




Tun ayturopun

OcHalenne ayTiuTopuu
CneunaausupoBaHnHoe yueOHoe oGopyaosanue, [10 u marepuanbl
AJIS1 0OCBOEHHS THCUMILIHHBI (PH HEO0X0TUMOCTH)

VYdeOuast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBIMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAJIbHBIX
KOHCYNBTALUH, TEKYILEro
KOHTPOJIS U IPOMEKYTOYHOM
aTTecTanun

KoMIuiekT criennain3npoBaHHOM MeOein, MapKepHas 10CKa;
kadezpa; aBTOMaTU3MPOBaHHOE pabouee MECTO MPeroaBaTelIs:
komnbiotrep AMD Ryzen, monntop LCD 24" Philips, uaTepaktuBHas
maHenb 86", uMeeTcs BBIXOJ B HHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHaapTHBIA

VYuebOHas aynuTopust 1uis
TIPOBECHUSI 3aHATHIA
JIEKITHOHHOTO THUIIA,
MPAKTUIECKUX 3aHATHIA,
BBINTOJTHEHHS KyPCOBBIX padoT,
TPYIIOBBIX ¥ HHIUBHIyaTbHBIX
KOHCYJIBTalluH, TeKYIIEro
KOHTPOJIA U TIPOMEKYTOUHOM
aTTecTaluu
(KommbroTepHsIii Ki1acc)

KoMmmekT cenuanu3upoBaHHON MeOenn; JocKa ayquTOpHas
MeJIOBasi, aBTOMaTH3HPOBaHHBIC paboure MecTa (TIpoueccop He HUKe
Intel Core 15, onepatuBHas namsTh o0beMoM He MeHee 16Gb;(SSD
500 GB HDD 1 TB); npoexkrop EPSON, npoeKioHHBIH 3KpaH,
MMEEeTCs BBIXOJ] B MHTEPHET

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

AymuTopust Ui CaMOCTOATEIBHON
paboThI 00YIAFOIIHUXCST

KommnexT cnenmanmusupoBanHoit mebemn; Tenesuzop LED LG 42"
aBTOMAaTH3MPOBAaHHEIE paboune MecTa (mporeccop He Hike AMD
Ryzen, oneparuBnas namsith 00bemMoM He MeHee 8 ['6; SDD 500 GB,
MoHOOmoK Lenovo Intel 13), umeercs BbIXoj B HHTEPHET
Iporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
6usHeca - CTanmapTHBINA

3.2. Uadopmanuonnoe obecredyeHne o0yueHnst
ITepeuennb pekoMeHayeMbIX y4eOHbIX U3daHNl, IHTepHeT-pecypcoB, JONOJIHUTEIbHOM

JIHTePaTyphI

OcHosHble UCIOYHUKL:

1. ITaceunnk B.B., KameHckuii

A.A., Pyonos A.M., llIgenos I'.I"., 'anorrok 3.I". buonorus. 10

Kacc (0a30BbIi ypoBeHB) [ DnekTpoHHBIN pecypc]:Yuebnuk. - Mocksa: AO "U3narenbcTBoO
"[Tpoceemenue", 2023. - 224 c¢. — Pexxum gocryma: https://znanium.com/catalog/document?

1d=432653

2. ITaceunnk B.B., Kamenckuit A.A., Pyonos A.M., llIsenos I.I"., 'anonrok 3.I". buonorus. 11
knacc. bazoBsiil ypoBeHs [ DnekTpoHHbIH pecypc]:Yueonuk. - Mocksa: AO "H3narenseTBo
"TIpocsemenue", 2024. - 273 c. — Pexxum noctyma: https://znanium.ru/catalog/document?

id=447144

ﬂOnOJZHunleﬂbele UCMOYHUKU.

3. Spseirun B. H., Bonkos U. H., Bacunsesa B. U., Cunensmukosa B. B., Koznosa U. U.
Buonorus [DmekTpoHHBIN pecypc]:y4eOHHK 1 MPaKTHKYM IS crto. - Mocksa: FOpaiit, 2023. -
378 ¢ — Pesxxum mocrtyma: https://urait.ru/bcode/511618




4. O6yxos JI. K., Kupunenkosa B. H. buonorus: xietku u TkaHu [ DIeKTPOHHBIH
pecypc]:yaebroe mocobue ams cno. - Mocksa: FOpaiit, 2023. - 358 ¢ — Pexxum gocryma: https://

urait.ru/bcode/516336

Memoouueckue mamepuanst 0151 00YUAIOUJUXCSL

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'IB 1 OLICHKA PE3YyJIbTaTOB OCBOCHUSA NJUCIHUIIIIMHBI OCYIICCTBIIACTCS IIPEIIOoAaBaTeJICM B
nponecce MmpoBCACHUA IIPAKTUICCKUX 3aHﬂTHﬁ, TCCTUPOBAHUS, a TAKIKC BBIITOJIHCHU A

O6y‘—IaIOH_II/IMI/ICH HWHAWBUAYAJIbHbIX BaHaHHﬁ.

Tabnruya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNTUHDBL

Pesyabrarsl 00yueHus
(ocBOCHHBIEC YMEHHUS1, YCBOCHHbIEC 3HAHHUS)

®opMBbI H METObI KOHTPOJISI H OLIEHKH
pe3yJIbTATOB 00yUYeHusl

SHaHus:

Amnanus u OIIEHKa BBIIIOJTHEHUS
WHJUBUYaTbHBIX 3aJJaHHI, pACUeTHBIX padoT,
OIpPOC, TEMAaTUYECKUN IUKTAHT,

KOHTPOJbHAs paboTa, MPaKTUIECKUE 3aHSITHA,
JIOMaIIHHE paboTsl, KOMIIBIOTEPHOE
TECTHPOBAHUE, B3aumoxoHTpoIb u
CaMOKOHTpPOJIb  cTyzneHToB. IlomHota ™
rPpaMOTHOCTb  IIOATOTOBJICHHBIX  JOKJIAIO0B,
COOOIICHNH, IPE3CHTAIIH.

VYmMmenus:

HabOnronenne, KOHTpONIb TIpemojaBaTenst 3a
JeSITETbHOCTRI0  O0yJaroImuXcsl, aHalu3 W
OLICHKa ONTHMMAaJIbHOCTH METOo/la pEeLICHUs
3ama4, Oecena, ompoc, NPaKTHYECKUE 3aHATHA,

JIOMAIllHHE paboTsl, KOMIIBIOTEPHOE
TECTHPOBAaHHE
[IpakTueckuii ONbIT: HaGmronenne, KOHTpONb IpemojaBaTess 3a

ACATCIIBHOCTBIO o6yan0mec>1, aHaliu3 Hu
OIICHKa OITUMAJIbHOCTH METOAA PCIICHUA
3a1a4, BBITTOJIHCHHUEC Hn 3aliuTra
HUHANBUAYAJIBbHBIX 3aJaHUH.




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

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



