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PabGouass mporpamma yueOHod nucuumumabl OJ1.13 buosormst paspaborana Ha OCHOBE
TpeOoBaHUi (enepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEJAHEro OOIIero
oOpa3oBaHMs, YTBEPKIEHHOTO MpHKa3oM MuHHCTepcTBa 00pazoBaHusi M Hayku Poccuiickoi
Oeneparm - ot 17.05.2012 Ned413 «OO6 denepabHOTO TrOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJIapTa cpeaHero oodiero obpazoBaHus» (B peAakiuu npukaza MUHUCTEpCTBAa MPOCBEIICHUS
Poccwiickoit @enepamuu ot 12.08.2022 Ne732), denepaabHOro ToCyIapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeaHero MpogecCHOHAIBHOrO oOpa3oBaHus Mo crenuaabHocTH 43.02.17 Texnosmoruu
UHIYCTPUU KpacoTbl, YTBEPKIAEHHOrO MpukazoM Munnpocsemenus Poccun ot 26.08.2022 Ne 775, a
Tak’k€ B COOTBETCTBUHM C NPUMEPHON paboueil mporpammoii o0mieo0pa3oBaTeNbHON TUCIUILIAHBI
«buonorusy» s npodeccnoHaIbHBIX 00pa30BaTEIBHBIX OpPraHU3aAIHHI.

Opranu3zanus-pa3padoTuyuK: TOCyJapcTBEHHOE mpodeccuoHanbHOoe  00pa3oBareabHOE
yapexnenue Tymbckoit obnmactu «TyldbCKHI KOJIJICIK CTPOUTEIIBCTBA M OTPACIEBBIX TEXHOJOTHIN
(manee — I'TIOY TO «TKCuOT»)

PazpaboTumnkm:
Huxonaesa Enena Cepreesna, neaaror-ncuxosor ['TIOY TO «TKCuOT»

Paccmorpena u  omoOpeHa IIMKIOBOM METOJMYECKONM KOMHUCCHEW eCTECTBEHHOHAYUHBIX
aucHUIUIH, TpoTokos NeS ot 20 uronsa 2025 roaa.



COJAEPKAHUE

OBLIAA XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

CTPYKTYPA U COJAEPKAHUE
OBIEOBPA30BATEJLHOM JUCHMUIIINHBI

YCJI0BUYS PEATTAZALIUMA TIPOI'PAMMBbI
OBHIEOBPA30OBATEJBHOU JUCHUIIJIMHbI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJBHOMN JUCHUILJIAHBI



1 OBIIIAA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJLHOMN JUCITATLINHBI

1.1. Obmeobpa3zoBarenbHas aucuuIuinHa «buonorus» sBiIseTcsS 00sA3aTEIBHON YacThIO
0011e00pa30BaTeIHHOrO MUKIA 00pa3oBareabHOM mporpammsl B cooTBeTcTBUU ¢ DI'OC CIIO 1o
cnerpanibHOCTH 43.02.17 TeXHOJIOTMM WHAYCTPUU KPACOTHI, peann3yeMor Ha 0a3e OCHOBHOTO
oOmero oopa3oBaHusl.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBanuii DPI'OC cpemnero oOmero
oOpa3oBaHus ¢ y4eTOM Npo(heCCHOHATBLHONW HANpPaBIEHHOCTH MOJIy4aeMol crenuaibHOoCTH. Ha

HU3YUYCHUC NUCHUIIIINHBI «buomorus» Ha 6a30BOM YPOBHEC OTBOAUTCA ABC 3a4YCTHBIC CAMHUIIBI.



1.2. lleau 1 nJiaHUpyeMble pe3yJabTAThl 0CBOCHUS IMCIUIINHbI:

1.2.1. Heau 1 3aga4i AUCHUILINHBI:

Heab: QopmupoBanue y CTYIEHTOB MPEICTaBICHUS O CTPYKTYpHO-(QYHKIIMOHAIHHON
OpraHM3alfK KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHATHUS PEIICHUN B OTHOLIEHUH O0BEKTOB
KUBOU MIPUPOIBI U B IPOU3BOJICTBEHHBIX CUTYAIUSX.

3agaun:

1) chopmupoBaTh MOHMMAaHHE CTPOEHHUS, MHOTrOOOpa3usi U OCOOEHHOCTEH MKUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3alllU, 3aKOHOMEPHOCTEH MPOTEeKaHUs OMOJIOTHYECKUX MPOLIECCOB U SIBICHUN
B OKPYXXaIOIIEH cpeje, 1EeTOCTHOM HAay4HOW KapTHHBI MHUpPA, B3aWMOCBSI3U U B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONpPENENSTh XHUBbIe OOBEKThl B MPUPOJE; MPOBOIUTH HAONIONCHUS 3a
HKOCUCTEMaMHU [IJIsl BBISIBJICHHSI €CTECTBEHHBIX M AQHTPONOICHHBIX H3MEHEHHUH, MHTEPIpPETUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHINNX OMOJOTHYECKHX SKCIICPUMEHTAIBHBIX
UCCIIEIOBaHMM ¢ COOTI0ICHIEM MPaBUI 0€30IacHOTO o0palleHus ¢ 00beKTaMH U 000PyA0BaHUEM;

4) pa3BUTh YMEHHUS HCIIONb30BaTh MH(OPMALMIO OMOIOTHYECKOTO XapaKTepa W3 pa3iMuHbIX
HMCTOYHHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH MTOCIIEICTBUSI CBOCH NESITEIILHOCTH 110 OTHOIIEHHUIO K
OKpYy’Karollen cpeae, COOCTBEHHOMY 3/J0pPOBbIO; OOOCHOBBIBATh U COOMIOAATH Mephl MPOMUIAKTUKU
3a00NIeBaHUH.

6) copMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKH U TEXHOJIOTHH B
MPAKTUYECKOU JICSITEIIbBHOCTH YEJIOBEKa, PA3BUTHU COBPEMEHHBIX MEJMIIMHCKUX TEXHOJOTHH |

arpoOMOTEXHOJIOTHH.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOCHUS 001Ie00pa3oBaTe/ibHOH AUCHUIIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO um Ha ocHoBe PI'OC

COO

Kon n HaumeHoBaHue [Inanupyemblie pe3yibTaTbl OCBOCHUS AUCIIUTUIMHBI
hopMHUpyeMBIX
KOMIIETEHIIUH Obue
JducuuniMHapHbie!

OK 01. Beibupats c(hOpMUPOBAHHOCTh 3HAHUH O MECTE M POJIM OHOJIOTHH B
CIOCOOBI pelIeHUs CUCTEME HAy4YyHOro 3HaHHs; (YHKIHMOHAIBHON TPaMOTHOCTHU
3ajaq YeJIOBEKa IS PEIICHUS KU3HCHHBIX TIPOOIIeM;
NpO(heCCHOHATIBHON chOpPMUPOBAHHOCTh ~ yYMEHHS  PaCKpbIBaTh  COZACpKAHHE
ACATCIbHOCTH OCHOBOIIOJIATAIOIIUX OMOJOTUYECKUX TEPMHUHOB M IIOHSTHIA:

IMPUMCHUTCIILHO K
Pa3sIMYHbIM KOHTCKCTaM

KU3Hb, KIIETKA, TKaHb, OpPTraH, OPraHW3M, BWJ, TOIYJISIIHS,
JKocucTema, OuoreHos, Ouocdepa; wmerabonuszm (oOMeH
BEILIECTB u MIpEeBpaICHIE SHEPTUHN), romMeocTas
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTYypHast
OpraHMU3aIMs KUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCITpOU3Be/IeHHe (PETpOayKIUsl), HACIEACTBEHHOCTD,
U3MEHYMBOCTb, JHEPrO3aBHUCHUMOCTb, pOCT U pa3BUTHE,
YpOBHEBAsi OpraHU3aIlHs;

cOPMUPOBAHHOCTh ~ YMEHHUS  PaCKphIBaTh  COJICpPIKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPHUM W THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAllMOHHOMW, 3BOJIIOIIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE




Omosorndeckne 3akoHbl U 3akoHoMepHoctH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, J. I'ekkens, ®. Mromiepa, K.
Bbapa), rpaHuUIel UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;
MPUOOPETEHHE OIbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyyHOTO0  TO3HAHMS,  HUCIOJB3yeMBIX B  OHOJIOTHMHU:
HAOMIOJICHUS W ONHCAHMSI SKUBBIX CHCTEM, IPOILIECCOB U
SBJICHUM; OpraHu3aldd ¢ [POBEIEHUS OUOIOTUYECKOTO
JKCIIEPUMEHTA, BBI/IBHKEHUS TUIIOTES, BBISIBJICHUS
3aBUCHMOCTH  MEXIY  HCCIIETyeMBIMU BEJIMYMHAMH,
OOBSICHEHUS TIOJTYYCHHBIX PE3YJIbTATOB M (POPMYITHUPOBAHUS
BBIBOJIOB C HCIIOJIh30BAaHUEM HAYYHBIX TOHATHH, TCOPHH H
3aKOHOB;

chOpPMUPOBAHHOCTh ~ YMEHHsSI  BBIIETSATH  CYIIECTBEHHBIC
OpU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT U  DYKApPHUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, BHUJIOB,
OHOTeoleHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BeLIECTB U TMPEBpAIlllEHUS HSHEPruu B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJ0TBOPCHHUS, Pa3BUTHUS U
Pa3MHOXXCHHS, WHJIWBUIYaIbHOTO pPAa3BUTHS  OpraHW3Ma
(oHTOTEeHE3a), OOpPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO
ot0Oopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene oOuTaHUs, BIMSHHUS KOMIIOHEHTOB SKOCHCTEM,
AQHTPOTIOTEHHBIX ~ U3MEHEHHWH B  JKOCHCTEMax  CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBPAILIEHUE YHEPTUH B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJIOTUYECKHE 3aJ]1auH,
COCTaBJISITh TCHOTUITUYECKHE CXEMBbI CKPEUIUBAHUS IS
pa3HBIX THIIOB HACJCIOBAaHUS IPU3HAKOB Yy OPraHU3MOB,




COCTABJISITh CXEMbl TEPEHOCAa BEHIECTB W DHEPruu B
9KOocHCTeMaXx (IIeTH MUTAHUSI, TUIIEBHIC CETH)

COPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKH  OLICHUBATh
UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPIKAHHS, BKIFOYAOIIYIO
IICEBJIOHAYYHbIC  3HAHWUSA W3  PA3JIMYHBIX  HWCTOYHHKOB
(cpemcTBa MaccoBOW WH(OPMAILIMK, HAYyYHO-IOMYJISIPHBIC
MaTepualbl);  MHTEPIPETUPOBATH  ATUYECKHE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBaHUKA B OHOJOTMM, MEIUIUHE,
OMOTEXHOJIOTHH;, PACCMATPUBATh TIIO0AIBHBIC SKOJIOTHYCCKHE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO MTO3HUIIHIO;

cOPMHPOBAHHOCT, ~ yYMEHUI  cO37aBaTh  COOCTBCHHBIC
NUCHbMEHHBIE W YCTHBIE  COOOIINGHHMS HAa  OCHOBE
OHMoJIOTNYEeCKON WH(POPMALUKU M3 HECKOJIBKUX HCTOYHHKOB,
IpPaMOTHO MCIIOJIB30BATh MOHATHWHBIN amnmapat OMOJIOTUN

npuoOpeTeHre OIbITa INPUMEHEHUS OCHOBHBIX METOJIOB
HAay4yHOrO0  [O3HAHUS,  HCIOJIb3yeMBIX B  OHOJIOTMHU:
HaOJIIOIGHUS! W OINHUCAHMs JKUBBIX CHCTEM, IIPOLIECCOB U
SBJICHUHN; OpraHu3alid M MpOBEJIEHUS OUOJOTUYECKOTO
JKCIIEPUMEHTA, BBIJIBWJKEHUS TUIIOTES, BBISIBIICHUS
3aBUCUMOCTH  MEXJYy  HCCIEIyeMbIMH  BEJIUYMHAMH,
OOBSICHEHUS TOJIyYEHHBIX pe3yibTaToB U (HOPMYIMPOBAHUS
BBIBOJIOB C HCIOJb30BAaHUWEM HAYYHBIX MOHSITUN, TEOpUH U
3aKOHOB

K 1.1 - TIK 1.4, I[IK
1.6

c(OPMHPOBAHHOCTh YMEHUS NMPUMEHSATH MOITy4YeHHbIC 3HAHUS
JUTsT OOBSICHEHUST OMOJIOTHYECKUX TPOIIECCOB W SIBIICHUM, NS
NPUHATHUS NPAKTUYECKUX PEIICHUI B IMOBCETHEBHON JKHU3HU C
Luenblo obecrieyeHUs 0€30MacHOCTU CBOErO 3J0pOBbS U
3J0pPOBbSl  OKPYKAIOIUX JIIOJEH, COOMIONEHUs 340pOBOIO




o0pasa >KU3HHU, HOPM I'PaMOTHOT'O MOBEJCHUS B OKpPYKaroIen
IPUPOIHOMN cpene; IIOHUMAaHUE HE0OX0IMMOCTH
UCIIOJIb30BAaHUSl JIOCTM)KEHHUI COBPEMEHHON OWMONOTHH U
OMOTEXHOJIOTUIA AJISl PAIIIOHAIIBHOTO IPUPOAOIOIH30BAHHUS

IMpodeccnonanbHbIe KOMIIETEHIIUH

Bunnl gesireJLHOCTH

HpO(l)eCCI/IOHaJILHbIe KOMIICTCHIIMU, COOTBETCTBYIOIMEC BUAAM NACATCIbHOCTH

IIpenocrasienne
MapUKMaXxepCKUX yCIyTr

[IK 1.1. Pa3pabarbiBaTh M BBHINONHATH KJIACCHUECKUE U COBPEMEHHBIE, KOMMEPUECKHE KEHCKHE, MYXCKHE (B TOM
yrcie oopmiieHue ycoB U 00pObl), JIETCKUE CTPUKKHU BOJIOC Pa3IMUYHBIMU HHCTPYMEHTAMH U TEXHUKAMHU.

[IK 1.2. BpInonHAT, XMMHMUYECKOE BO3JEHCTBHE (BKJIIOYAs 3aBMBKY W BBIIPSIMIICHHE BOJIOC) C HCIOJb30BaHUE
COBPEMEHHBIX TEXHOJOTUM.

[IK 1.3. BbINOAHATS NPOCTHIE U CIOXKHBIE BUJbI OKPAILIMBAHUS BOJIOC C YYETOM 3alpoca KIUEHTA.

[1IK 1.4. Pa3pabarbiBaTh U BBINONHITH KIACCHUYECKHE M COBPEMEHHBIE, KOMMEpPUYECKHE YKIAJKH U MPUYECKU Ha
BOJIOCAX PA3JIMYHOMN JUIMHBI Pa3JIMYHBIMA HHCTPYMEHTAMHU U TEXHUKAMU.

IIK 1.5. MopnenupoBaTh HPUYECKH PA3IMYHOIO HA3HAUYEHHMsS HA BOJIOCAX PAa3JIMYHOM JJIMHBI C NPUMEHEHHEM
YKpaLIeHUH U IOCTHKEPHBIX U3/ C y4€TOM TEHACHIIUN MOJIBI.

1K 1.6. BBIMONHATE 3CKU3BI U CXEMBI [T Pa3pabOTKH MHCTPYKIIMOHHO-TEXHOJIOTHYECKUX KapT.

ITK 1.7. BBINOJHATH CAHUTAPHO-MHIEMHOJIOTUYECKHUE TPEOOBAHUS ITPH MPEJOCTABICHUH MAPUKMAXEPCKUX YCITYT.




2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIbHOM TUCIATLINHBI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bun yueOHoi# padoThl Oo0bem B
yacax
O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI JMCIHILIHHBI 72
1. OcHoBHOe coep:kaHue 58
BT. 4.
TeopeTudyeckoe oOyueHue 38
MPAKTUYECKUE 3aHATUS 12
nabopaTopHbIe 3aHATHS 2
KOHTPOJIbHBIE PaOOTHI 6
2. IlpodeccnoHATBLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 12
BT. 4..
TeopeTudyeckoe oOyueHue 2
MIPAKTUYECKUE 3aHATHS 8
1ab0paTOPHBIC 3aHIATHS 2
IIpome:xyTouHast arrecTanus (U@ gepeHuMpoBaHHbIN 3a4eT) 2
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2.2. TemaTnyeckuii IJIaH U CO/iep:KaHNe TUCHUILIUHBI « BHoIorus»

HaumenoBanue Conep:xkanue y4eOHOTro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOXYJIb (MPUA HAJTMYMH) 4YacoB | KOMIIETeHUHH
1 2 3 4
Paznes 1. KiieTrka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHOBHOE co/lep:KaHue 2 OK 2
Bbuosorus kak TeopeTnueckoe o0yueHue: 2
Hayka. O0masi | CoppemeHHbIe OTPAC/TH OHOTOrHIECKHX 3HAHHIT. CBsI3b GHONOTHH C APYTHMH HAYKAMH: GHOXMMHS,
XapaKTepUCTUK |OGuodusuka, OnoHuKa, reHoreorpadus u 1p. Pois u MmecTo 6uonoruu B GOpMUPOBAHUH COBPEMEHHOU
a JKU3HU Hay4YHOW KapTUHBI MUpa. Y POBHU OpraHU3aliy kuBoil Mmarepuu. OO011ast XapaKTepUCTHKA )KU3HU, CBOWCTBA
JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIJIETOK

Tema 1.2. OcHoOBHOE co/lep:KaHue 6 OK -1
CTpyKTYypHO- Teopernueckoe od0yueHue: 2 OK-2
¢ynxkuuonanbn | Kierounas teopus (T. IlIBann, M. lneiinen, P. BupxoB). OCHOBHBIC TOJI0KEHHS COBPEMEHHO OK-4
asl OpraHu3anus | KJIETOYHOU TEOpHUHU. THUIIBI KIETOYHOM OPraHU3alUU: IPOKAPUOTHYECKUM U D YKapUOTUYECKU .
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHE TPOKapuOoTUUYECKOM KineTku. CTpoeHue

9YKapHOTHYECKOH KieTKH. Heknerounsie hopmbl )ku3HU (BHPYCHI, OakTeprodarn)

JlaGopaTopHble 3aHATHSA: 2

[IproGperenue onbITa NPUMEHEHHSI TEXHUKU MUKPOCKOITMPOBAHUS IIPH BBIIIOJHEHUH JTJAOOPaTOPHBIX

pabor:

JIaGoparopHas

1. JlaGopatopHas padora «CTpoeHHe KIETKH (pacTeHHUs, )KUBOTHbIE, TPHObI) U KJIIETOYHBIE BKIIOUEHHS
(kpaxMai, KapOTUHOUbI, XJIOPOILJIACThI, XPOMOILIACTHI)»

ITonroToBka MUKpOIpEnapaToB, HaOIIOAEHUE ¢ TOMOILBI0O MUKPOCKOIIA, BBISIBJICHNUE PA3IMUUN MEXITY

M3y4aeMbIMU 00bEKTaMH, (POPMYITHPOBAHUE BHIBOJOB

I[IpakTnyeckue 3aHATHA: 2

BupycHubie u 6akrepuanbhblie 3a00neBanus. O01IKe TPUHLIUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEIIECTB.

OcobeHHOoCTH TPUMEHEHUsI aHTHONOTUKOB. [IpecTaBieHne yCTHBIX COOOIIEHMI ¢ TPE3CHTAINEH,

[TO/ITOTOBJIEHHBIX IO MEPEYHI0 HCTOUHHUKOB, PEKOMEHJOBAaHHBIX MTPENoaBaTesieM
Tema 1.3. OcHOBHOeE coep:kaHue 4 OK-1
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CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonajabH | XpomocoMHas Teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HA0Op KIIETOK, FOMOJIOTMUHBIE U
ble (pakTOpbI HErOMOJIOTUYHBIC XPOMOCOMBI, TAIUIOWIHBIA U AUIIOUHBINA Habop. Hyxmennossie kucnotsl: JJHK, PHK
HACJIeCTBEHHOC | HaXOXJIEHUE B KIIETKE, X CTPOCHUE U (PYHKIMH. MaTpruHbIe MPOLIECCHl B KIETKE: PEIIHKAINs, ONOCUHTE3
TH Oernka, permapanus. [ eHeTHUECKUI KO U €r0 CBOMCTBA

IIpakTHYeckHne 3aHATHSA: 2

Pewrenue 3amau Ha onpeneneHue nocaea0BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B CIy4ae

M3MEHEHUS MOCIIeI0BAaTeNbHOCTH HyKieoTu 0B JTHK
Tema 1.4. OcHoBHOE coep:KaHue 2 OK -2
OOmen BemecTB | Teopernueckoe odyueHnme: 2
U nipeBpaienue | [Tonstue MeTaboIM3M. ACCUMUIISIINS U TUCCUMMJISIIIAS — JIB€ CTOPOHBI MeTabomm3Ma. Turbl ooMeHa
JHEpPIruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3po0HBIN 1 aHa’poOHBIH. [InacTnyeckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoOBHOe coiep:KaHue 2 OK-2
Ku3HeHHBbIH TeopeTnueckoe odyueHue: 2 OK -4
LHMKJI KJIeTKH. Kierounslii nukin, ero nepuoasl. MuTos, €ro cTaauu 1 Mpoucxoasiiue npoueccel. buonorunueckoe
Muro3. Meiio3 3HaYeHue MUTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii

CMBICII MeW03a
KounTpoubnas MonekyapHbIi YPOBEHb OpraHu3aliu 5KUBOTO 2
pabdora
Pa3nea 2. Crpoenne u GyHKIIMHM OPraHU3Ma 20
Tema 2.1. OcHoOBHOe coep:KkaHue 2 OK-2
Crpoenne TeopeTnueckoe odyueHue: 2 OK -4
OpraHu3ma MHOroK1€eTOYHbIE OPTaHNu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3Me.

I'omeocTa3 opranusma u ero nojaepKaHue B Mpolecce )KU3HEAEITeIbHOCTU
Tema 2.2. OcHoBHOE cogepkaHue 2 OK-2
Dopmbl Teopernueckoe o0yueHnue: 2
Pa3MHOKEHHUSs ®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyoBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHUSL.
OpPraHu3MoB ITonoBoe pazMHoxeHue. ['ameTorenes y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne MoJ0BbIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOE coaepxaHue 2 OK -2
Omnrorenes Teoperuueckoe o0yueHue: 2 OK -4
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pacTeHui, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craguu. [loctamOproHanbHbINA IEpHO.
“KMBOTHBIX U Craguu mocTaMOpHOHATBHOTO Pa3BUTHS y KUBOTHBIX U YelloBeKa. [IpsMoe i HempsaMoe pa3BUTHE.
YyeJioBeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoBHOE coep:KkaHue OK-2
3axonomepHoct | Teoperuyeckoe o0yyeHue: OK -4
U HacjieoBaHusA | OCHOBHbBIC IOHSTHS TEHETUKH. 3aKOHOMEPHOCTH 00pa3oBaHusl rameT. 3akoHbl I'. Mennens

(MOHOTHOpHIHOE M TIOJUTHOPUIHOE CKpeInuBaHue). B3anMoaeiicTBre reHoB

IIpakTuyeckue 3aHATHS:

Pewrenue 3amau Ha onpeeneHne BEpOATHOCTA BO3SHUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB IIPU MOHO-,

IU-, TOJMTHOPUIHOM M aHATH3UPYIOIIEM CKPEUIMBAaHUU, COCTABICHNE TeHOTUITMYECKUX CXEM

CKpEIIMBaHUS
Tema 2.5. OcHoOBHOE coiep:KaHue OK-1
CuemnieHHnoe TeopeTnueckoe o0yueHue: OK -2
HacjieaoBaHue 3akonbl T. Moprana. CuieruieHHOe HacjieIoBaHMe TeHOB, HapylIeHue cierieHus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C IIOJIOM

IIpakTH4yecKkue 3aHATHS:

Pewrenue 3amau Ha onpeneneHnue BEpOATHOCTA BOSHUKHOBEHHUSI HACIIECTBEHHBIX IPU3HAKOB ITPU

CUEIJICHHOM HAclIeJOBaHUHU, COCTABICHUE F'€HOTUITMYECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHoOBHOE co/lep:KaHue OK-1
3akoHomepHOCT | Teoperuueckoe ofydyeHue: OK -2
/| M3MeHYUBOCTh MPU3HAKOB. BUIbI N3MEHUNBOCTH: HACIEACTBEHHAS ¥ HEHACIIEACTBEHHAS. 3aKOH OK -4
U3MEHYHMBOCTH TOMOJIOTMUYECKUX PSAZIOB B HacieacTBeHHO usmenunsocty (H.W. BaBuios). Myranmonsast reopus

W3MEHYMBOCTHU. Bubl MyTanuii 1 TpuYMHbI UX BO3HUKHOBEHUA. KapnoTun yenoseka. HacnenctBenHsie

3a00s1eBaHus YeloBeKa. [ eHHbIe 1 XpOMOCOMHBIE 0O0JIE3HH UenoBeka. bojesnu ¢ HacaeACTBEeHHON

MIPEIPacloIOKEHHOCThI0. 3HAUEHNE METUIIMHCKON N'€eHETUKU B IPEIOTBPAILIEHUH U JIEUEHUH IT€HEeTHUYECKUX

3a00JIeBaHUI YeoBeKa

IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3amau Ha onpeaeneHue TUIa MyTallUK [IPU NIepeave HacleICTBEHHBIX TPU3HAKOB, COCTABIICHUE

F€HOTHUIMYECKUX CXEM CKpEeIllBaHUs
KonTtpoubnas

Crpoenue U pyHKIIUH OpraHu3Ma
pabdora

Pasznen 3. Teopusi 3BoJIIOLMA
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Tema 3.1. OcHoBHOE coep:kaHue 2 OK-2
Hcropus Teopernueckoe o0yueHue: 2 OK -4
IBOJIIOIUOHHOIO | [lepBrie aBomronronHble kKonuenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. Jlapuna.
y4eHusl. CuHTeTn4ecKast TEOpHs SBOJIIOLMH U €€ OCHOBHBIE IIOJIOKEHUS.
Muxpossoonu | MukposBosronus. [lomynsius Kak 3JeMeHTapHas eMHUALA YBOJTIONNHU. [ eHeTHYeCKUEe OCHOBBI YBOJIIOIIHH.
| OneMeHTapHble GaKTOPbI 3BOMIONMU. EcTecTBEHHBINH 0TOOP — HANIPABIIAIOLIMKA (PaKTOP SBOJIIOLIUU.

BunooOpa3oBanue kak pe3yJbTaT MUKPOIBOJIOLUH
Tema 3.2. OcHoOBHOE co/iep:KaHue 2 OK -2
MakposBoawouu | Teopernueckoe o0yyeHuHe: 2 OK -4
sl Makponssosntorus. PopMbl 1 OCHOBHBIE HarpaBiieHUs: MakposBosrouu (A H. Cesepron). [Tytu
Bo3sHukHOBeHME | nocTHXKEHUS OHOOruueckoro nporpecca. Coxpanenue OMopasHooOpasus Ha 3emiie.
U pa3BUTHE I'unoTe3bl ¥ TeOpUU BO3HUKHOBEHUS >KM3HU Ha 3emiie. [losBieHMe nepBhIX KIETOK U UX IBOJIIOLIMSL.
KU3HU Ha 3emire | TIpokaproThI U SyKapUOTHI. [IPOUCX0XKICHHE MHOTOKJIETOYHBIX OPraHU3MOB. BO3ZHHKHOBEHHE OCHOBHBIX

L[APCTB 3YKapHOT
Tema 3.3. OcHoBHOE coep:KaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe odyueHnmue: 2 OK -4
YyeJ0BeKa — AnTpomnonorus — Hayka o yenaoBeke. CucreMaTuueckoe nojioxkeHue yeaoBeka. CXoACTBO U OTIMYUS
aHTpoONoreHe3 YeJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTAJMM AHTPOIIOTe€He3a. DBOIIOLMS COBPEMEHHOT'O YeJIOBEKa.

YenoBeueckue packl U MX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io MaHeTe.

[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pasznea 4. Dxoorns 18
Tema 4.1. OcHoBHOE cogepkaHue 2 OK-1
Ixosornyeckue | Teopernueckoe ooydyeHue: 2 OK-2
(hakTopnbI 1 Cpenbl 00uTaHMsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIlIHAsA, TIOUYBEHHAs!, BHYTpHOpPraHu3MeHHas. OU3nkKo- OK -7
cpelbl AKU3HH XUMHUYECKHE OCOOCHHOCTH Ccpejl 00MTaHMsI OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B pa3HBIX

cpenax. [lonstue sxonornueckoro gakropa. Knaccuduxanms sxonornueckux ¢paxkroposn. [IpaBuio

munnmymMma 1O, JIubuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. OcHoBHOE coep:kaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHue: 2 OK -2
coo0duecTBa, DKoJ0ru4ecKasi XapakTepUCTUKA BUJA U MOMYJISALUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHYECKUE OK -7
IKOCUCTEMbI XapakTepucTukH nomysinuu. CoolIiecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MexXIy

opraHu3mMamu B 6I/IOI_[eH03e. CTp}IKTypHBIe KOMITOHCHTBI 9KOCUCTEMBI: IPOAYLICHTBI, KOHCYMCHTHEI,
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penyueHTsl. KpyroBopoT BemecTB ¥ MOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH

IIpakTuyeckue 3aHATHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE IMOKA3aTENN SKOCUCTEMBL. buomacca 1 mpoayKIusi. DKOJIOrHYECKHe

MUPaMUIbI YUCeNl, OMOMACCHl M SHepruu. [IpaBuiio mupamMuIsl SHEPTUH.

Perienue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1aHUH 110 MEPEHOCY BEIECTBA U SHEPTUH B

HKOCUCTEMAaX C COCTaBJIEHHE TPOPUUECKUX Leneil U Mupamul OMOMacChl U SHEPTUH
Tema 4.3. OcHOBHOE co/lep:KaHue 2 OK -1
buocdepa - Teopernueckoe o0yueHue: 2 OK-2
rjodajgbHast buocdepa — xuBas o6onouka 3emau. Passutue npencrabinenuii o ounocdepe B Tpynax B.U. Bepnanckoro. OK -7
KkoJioruyeckasi | O6nactu 6uochepsl 1 ee KOMIOHEHTHI. JKuBOE BelecTBO Ouochepsl U ero PyHKITUH.
cHcTeMa 3aKOHOMEPHOCTH cylecTBoBaHus 6nochepnr. OcobeHHOCTH OHOC(heph! KaK rI100aIbHON 3KOCHCTEMBI.

Jlunamuueckoe paBHoBecue B Onocdepe. KpyroBoporsl BelecTB 1 OMOr€0XMMUYECKUE IIUKIIBL.

I'moGanbHBIE YKOJIOTHYECKUE MTPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:KaHue 4 OK-1
Bausinue TeopeTnueckoe o0yueHue: 2 OK -2
AHTPOMOTE€HHBIX | AHTPOMOTEeHHBIC BO3ACHCTBUS Ha Onocdepy. 3arpsa3HeHus Kak BUI aHTPOIIOTEHHOTO BO3/ICHCTBUSI. OK-4
(akTopoB Ha AHTpoOmnoreHHsie BO3eicTBUS Ha atMocdepy. BoszaelictBusa Ha ruapocdepy. Bo3aeiictBus Ha mutochepy. OK -7
onocdepy AHTpOINOTreHHbIC BO3ICHCTBUS HA OMOTUYECKHE COOOIECTBa. YTUIYOJIEHHO U3YYatOTCsl OTXO/Ibl, CBS3aHHbBIE IIK 2.1

C ompeereHHON mpodeccueil/cnenuanrbHOCThIO

IIpakTHYecKkHe 3aHATHSA: 2

[IpakTuueckoe 3ansaTre «OTXOBI IPOU3BOJICTBAY

Ilpakmuueckoe 3anamue «Omxoovt npoussoocmear. Ha ocnoge ghedepanvnozo knaccughurkayuonnozo 2

Kamanoza 0mxo008 onpeoensims Kiacc ORACHOCHU OMX0008; azpezammuoe cOCmoanue u u3uiecKyro

dopmy omxooos

OcHoBHoOe coJepkaHue 4
Tema 4.5. Teopernueckoe o0yueHnue: 2 OK-2
Bausinue 310poBbe U ero cocTaBistonye. GakTopbl, MOIOKUTEIHHO U OTPUILIATEIHHO BIHSIONINE HA OPTaHU3M 2 OK -4
COLMATBHO- yenoBeka. [Ipobiema TeXHOTeHHBIX BO3CHCTBHI Ha 3JOPOBBE UeIOBEKa (AIEKTPOMArHUTHBIE MO, OK -7
IKOJIOTHYECKUX | OBITOBas XMMHMsI, N30BITOYHBIE IIIYMBI, paIUallys U T.11.). AJanTanus opraHnu3Ma ueioBeka K gpakropam IIK 2.3
(daxTopoB Ha okpy»katoreit cpeabl. [IpuHuuns! hopmupoBaHus 370poBbecOeperatoliero noseaenus. Guznyeckas
310pOBbE aKTUBHOCTH U 3[10pOBbe. bBOXMMHYecKkHe acleKThl pallMOHAIbHOTO TUTaHUS
yeJI0BEKa JlaGopaTopHbIe 3aHATHSA: 2
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Jlabopamopuasa paboma na évioop:

1. Jlabopamopnas paboma « Ymcmeennas padoomocnocoonocmoy
Osnaodenue memooamu onpeodeneHus noKazameeil yMcmeeHHoul padomocnocoonocmu, oovacHenue
NOYYEHHBIX PE3yIbmamos u hopmyauposanue 6160008 (NUCbMEHHO) C UCNOIb306AHUEM HAYUHBIX
noHAmMuUIl, Meopuil U 3aKOH08

2. Jlabopamopuaa paboma «Bauanue adbuomuueckux ¢paxmopoe na yenogexa (Hu3Kue u 6blcoKue

memnepamypul)»

H3yuenue mexanuzmoe adanmayuu opeanu3mMa 4ea06eKka K HU3KUM U 6bICOKUM meMnepamypam u
00bACHEHUEe NOJIYYEeHHBIX PE3YTbMamos u opmyIuposanue 66160008 (NUCbMEHHO) C UCHOTb30BAHUEM
HAYUHbIX ROHAMUIL, Meopuil U 3aKOHO08

Tennosas eonna: Mepusl npedocmoposcHOCHU HA WGECIHTHOM RPOU3BOOCHEe 2
Teopernueckre acieKThl IKOJIOTHH 2
KoHnTpoabHasn
pabora
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COJepKaHNe (CoAepPKaHUe PUKJIATHOT0 MOLYJIs1) 8 OK-1
OK-2
OK -4
IIK 2.1
IIK 2.3
IIK 2.5
Paspnen 5. buoJiorusi B :Ku3HM OcHoB 40K-1
HOe OK-2
coepx OK -4
aHue IIK 2.1
Tema 5.1. Teopernyeckoe coaepxanue: 2 IIK 2.3
buorexnonorun | buomexnonozus Kaxk Hayka u npou3ze00cmeo. OcHoenbvle HANPABIEHUSA COBPEMEHHOI OUOMEXHOI0ZUU. 2 IIK 2.5
B "KU3HHU Memoowvt ouomexnonocuu. Q6vekmol 6UOMeEXHOI02UU. FIMUKA OUOMEXHOI0ZUYECKUX U 2EHeMUYECKUX
Ka’kK/10r0 IKcnepumenmos. Ilpaguna noucka u ananuza 6UOIKO102UYECKON UHPOPMaAUUN U3 PAZTUUHBIX
UCMOYHUKOG (HAYYUHAA U YUeOHO-HAYUHAA Tumepamypa, cpeocmea Macco6oll unghopmayuu, cemsp
Humepnem u opyzue)
IMpakTHyecKne 3aHATHI: 2
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Keticpl Ha aHanu3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHIA, 2
KJICTOYHOM WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHA. 3aIuTa Keiica: MpeaCTaBIeHHEe PEe3yIbTaTOB PEIICHUS
KEICOB (BBICTYIUICHHUE C MPE3EHTAIUEH)
Keiicvl na ananu3 ungopmayuu 0 HAYUHBLIX 00CMUNCEHUAX 8 001aCMU OUOMEXHOTIO2UIL 8 J1€2KO 2
nPOMBIULTIEHHOCIU
Tema 5.1 oOs3arenbHa A7 U3YUYECHUS CTYACHTAMH BCeX MPOodeccHii/crenuanbHOCTeH
4
Tema 5.2.1. BHOTeXHO0JIOTHH B NPOMBINLIEHHOCTH (1JIs1 YKPYIIHEHHBIX rpynn npodgeccuii/cneunanbuocreii 07.00.00, OcHoB 4
08.00.00, 13.00.00, 14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00, HOe
38.00.00, 43.00.00, 46.00.00, 53.00.00, 54.00.00 (xpome 54.02.07) cojepiK
aHue
Tema 5.2.1. IIpakTHYecKkne 3aHATHS: 4
buorexHoJ0rnM | PasgurTHe NPOMBIIUIEHHON OHOTEXHOJIOTHI U €€ IIPUMEHEHNE B )KM3HH YEJIOBEKA, TOMCK U aHAIIN3 2
B nH(pOpMAINY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHast ¥ yueOHO-HaydHas IUTepaTypa, CpeACTBa MacCOBOU
NPOMBIIIVIEHHOC | yyyhopmaruu, ceth HTEPHET U ApyTHUe)
™ Keiicbl Ha aHanu3 MHPOPMALMK O Pa3BUTHH IIPOMBIIIJIEHHOW OMOTEXHOIOTHH (110 rpymam)
3ammra keica: [IpeacraBienue pe3yabTaToB PEIICHHs KEHCOB (BBICTYIICHUE C TTPE3EHTALIUEH ) 2
4
Tema 5.2.2. CounajbHO-3THYECKHE ACTEKTHI O0MOTEXHOJIOTMi (V151 YKPYIIHEHHBIX Py npodeccuii/cnenuajbHOCTel OcHoB 4
38.00.00, 39.00.00, 40.00.00, 42.00.00, 50.00.00, 51.00.00, 52.00.00, 53.00.00, 55.00.00, 57.00.00) HOe
ColepIK
aHue
Tema 5.2.2. IIpakTnyeckue 3aHATHA: 4 OK-1
CounanbHo- Imuueckue acnekmul pazeumusn OUOMEXHOI02UN U NPUMEHEHUE UX 6 HCUZHU Ye108eKd, NOUCK U 2 OK-2
ITHYECCKHE AHAU3 UHGOPMAYUN U3 PASTUYHBIX UCHOYHUKOE (HAYUHAA U YUeOHO-HAYUHaA Tumepamypa, cpeocmea OK -4
ACHEKTDI _ | maccosoin ungpopmayuu, cemv Humepnem u opyzue) IIK 2.1
Guorexno.orui Keiicot na ananuz ungpopmayuu 06 ImuuecKux acneKmax pazeumus OUOMexHo102ull (no zpynnam) IIK 2.3
3amura kefica: [IpencraBieHne pe3yabTaToOB PeMICHHs KeCOB (BBICTYIJICHHE C MPE3EHTAIINEH ) 2 IIK 2.5
4
Tema 5.2.3. BHOTeXHOJIOTHH M TEXHUYECKHE CHCTEMbI (/151 YKPYNHEHHbIX rpynn npogeccuii/cnenuanbHocreii 05.00.00, OcHoB 4
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00) HOe
colepK
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aHHue

Tema 5.2.3. IIpakTHYecKkHe 3aHATHSA: 4 OK-1
buoTexHoJI0TMM | Pgzgumue 6uomexnonozuil ¢ npumeHeHuem mexnHudeckux cucmem (buounicenepus, 2 OK-2
W TEXHUIECKME | Gyoungpopmamuka, OUOHUKA) U UX RPUMEHEHUE 8 HCUZHU UeTl08eKd, NOUCK U AHAIU3 UHoOpMauuu u3 OK -4
CHCTEMBI PA3IUUHBIX UCHOYHUKOS (HAYUHAA U YUeOHO-HAYURAA Tumepamypa, cpeocmea Maccoeoii unpopmayuu, IIK 2.3

cemb Hnmepnem u opyzue) IIK 2.5

Keiicol na ananu3 ungopmayuu o pazeumuu 6UOMEXHONO2UI C NPUMEHEHUEM MEXHUUECKUX CUCIeM

(no cpynnam)

3ammra kefica: [IpeacraBienue pe3yabTaToB PEIICHHs KeWCOB (BBICTYIICHHUE C TTPE3CHTAIIUECH ) 2

3a4er 2

IIpomexyTouHas aTrecTanus Mo JucHUILVINHe (1M ¢epeHIIUPOBAHHBIN 3a4eT) 2

Bcero 72

18




3. YCJIOBUA PEAJM3AIIMA ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JANCHUIIINH

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Kabuner «buonorum», OCHAIIEHHBIA O0OpPYAOBaHHEM: MeOENb, OCKa, MeJ, HarjsJaHbIe
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMI], TUIAKATOB), TEXHUYCCKUMHU CPEICTBAMHU OOYUCHHUS:
KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEACHUS 3BYKa, IPUHTEP, MYIbTHUMEINA-IIPOEKTOP C HIKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

Jlaboparopus, oOcCHaIIeHHas OOOpyJOBaHUEM Il TPOBEACHHS 3aHATHA: MHKPOCKOIIBI,
CEeKYHJIOMEp, TOHOMETp, jJabopaTopHas mocyaa (MpoOUPKH, TMOJCTABKU ISl MPOOUPOK, MHHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMU, NpPEeIMETHbIE M TIOKPOBHBIE CTEKJIa, CTEKJISIHHBIC IaIOUKH,
IpenapoBalibHbIE UTIIbI, (UIBTPOBATbHAS OyMara (canderku), cTakaHbl) THIIEPTOHUYECKHI PacTBOP
xjopuga HaTpus, 3%-HBIA pacTBOp MEPOKCHUIA BOJOPOAA, PacTBOpP Hoaa B HOAUCTOM KalluH,
TIIALEPUH, KITYOHH KapTOQeIs, TUCT 3JI0/IeH KaHAJCKOH, TI0T PSAOWMHBI OOBIKHOBCHHOH (PSOWHBI HITH

TOMara), IyK pernyaTblii, pa3Be/IeHHbIE B BOJE IPOMKIKH);

3.2. UndopmanuonHoe odecrneyenne o0yueHust
1 Jns peanuzanuu nporpammbl OMOIMOTEUHBIH (OHA 0O0pa3oBaTeIbHONW OpraHU3aLUU
JIOJDKEH HMMETh IeYaTHble W/MIU 3JIEKTPOHHBIE 0Opa3oBaTesibHble W MH(OPMAIMOHHBIE PECYpPCHI,
PEKOMEH/I0BaHHbIE JJIS MCIOJb30BaHUS B 00pa3oBaTENbHOM IIpOILlecCe, HE cTaplle ISTH JIEeT C
MOMEHTa U3JIaHusl.
2 PexomeHlyeMble TIeUaTHbIE W3/1aHUs MO pean3aluy 0011eo0pa3oBaTeIbHON U CIUILIUHbI
IpEeCTaBICHbl B METOJMYECKUX PEKOMEHALUAX [0 OPraHn3alui 00ydeHusl.
3. PexoMeHnayemble neyaTHbIe 3JaHUs [0 peaau3anun o011eo0pa3oBaTeIbHON AUCIUTUINHBI
OCHOBHbIE HCTOYHUKH:
1. benses . K., Apmvmun I'. M., Ky3nenosa JI. H. u np. buonorus (6a3oBsiif yposens). 10
knacc. — M., 2021.
2. benses . K., Aeimmun I'. M., Bopoaun I1. M. u np. buonorust (6a30Beiii ypoBeHs). 11
Kiacc. — M., 2020.
3. Enxuna JI. B. buonorus. Bech mkoiabHbIN Kype B Tabnunax. — M., 2021.
4. KoncrantunoB B. M., Pe3ano A. I'., ®aneeBa E. O. buonorus: y4eOHUK ISl CTYA.
yupexaeHuit cpes. npod. odpazosanus / moa pen. B. M. Korcrantunoa. — M., 2021.
5. KoncrantunoB B.M. u ap. buonorus mist mpodeccuii u cienuaibHOCTEH  TEXHHUYECKOTO
U CCTECTBEHHO-HAy4yHOTO mpoduied: y4yeOHWK JUIsl CTYACHTOB PO eCCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBanBaromux npodeccun u  cneuuansHoctu CI10. — M., 2020
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6. YeonrueB H. B., I'punesa I'. I'. buonorus: yqaeOHUK 11 CTYAEHTOB MPO(GECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alnuii, ocBauBaromux npogpeccun n  cneunansuoctu CI10. — M., 2022

JlonoTHUTeIbHbIE UCTOYHUKH:

1. O6 o6pazoanuu B Poccuiickoit deneparuu: denep. 3akon ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbubix 3ak0oHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3,
¢ u3M., BHeCeHHbIMU DenepanibHbIM 3akoHOM 0T 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢
u3Mm. ot 19.12.2016.);

2.Koncruryuus Poccuiickoit ®denepanuu (mpuHsATa BCEHaApOAHbIM rojiocopanuem 12.12.1993)
(c yueToMm nonpaBoK, BHECEHHBIX (he/iepaibHbIMU KOHCTUTYLIMOHHBIMU 3aKkoHaMu P® o nomnpaBkax K
Koncrurytm PO or 30.12.2008 Ne 6-DK3; o1 30.12.2008 Ne 7-DK3) // C3 PD.—2009.—Ne 4. — Cr. 445.

3. ®enepanbublii 3akoH OT 29.12. 2012 Ne 273-®3 (B pea. denepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013Ne 317-®3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014

4. Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECECHHBIMH
®enepanbHbIM 3aK0HOM OT 04.06.2014 Ne 145-D3) «O6 obpazoanuu B Poccuiickoii deaepanum.

5. Ilpuka3 MunucrepctBa obpazoBanuss u Hayku PD «O0 yrBepxkaeHun QenepaibHOTO
TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa cpeaHero (MOJIHOTO) oOmero oOpa3oBaHU
(3apeructpupoBad B Muntocte PO 07.06.2012 Ne  24480).

6. [Ipuxa3 MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu n3meHenuid B Ilpukas
Munucrepcra oOpazoBanus U Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 “O6 yrBepkaeHUn
deneparbHOrO0  TOCYIapCTBEHHOTO  00pa30BaTebHOTO CTaHAapTa CpeaHero  (MOJHOTro) — OOIIero
00pa3oBaHus ».

7. Ilpuka3z MunuctepctBa obpazoBanus U Hayku P® ot 31 nexabps 2015 r. Nel578 «O
BHECEHUU HU3MEHEHUN B (elepaiabHbIi TOCyIapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT CPEAHETO
obmero oOpa3oBaHusl, yTBEPKASHHBIN MTpUKa3oM MuHucTepcTBa 00pa3oBanus M Hayku Poccuiickoit
®enepaunn ot 17 mast 2012 1. Ne 413

8. IInuceMmo JlemapTaMmeHTa rocy1apCTBEHHOM MOJIUTHKY B cpepe MOAroTOBKH pabounx KaJpoB
u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259 «PexkoMmeHmanmuu 10O OpraHU3AINA
MOJTyYeHUsl cpelHero olumiero oOpa3oBaHMs B MpeeNax OCBOEHHUS 00pa3oBaTeNIbHBIX MPOrpPaMM
CpeaHero npoeccuoHalIbHOrO0 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOILIEro 0Opa3oBaHUs C YYETOM
TpeboBaHUl (efepaibHBIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB M IOJIYy4aeMOM

poQeCCUu WK CIICIIHAIBHOCTH CPETHETO MTPO(PECCHOHATEHOTO 00pa30BaHUS».
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9. ®enepanbublii 3akoH 0T 10.01.2002 Ne 7-03 «O06 oxpaHe oKpyKaromiei cpeas» (B pell. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Ct. 133.

10. buonorus: B 2 1. / mox pen. H. B. Speiruna. — M., 2020.

11. buonorusi. PykoBoACTBO K NMpaKkTHUECKUM 3aHATHsAM / o pea. B. B. Mapkunoit. — M.,

2020
HNHuTepHeT-pecypcsl

1. www. class-fizika. nard. ru («KiaccHast gocka Jist 1i0003HATEIIBHBIX»).

2. www. interneturok. ru («Bumeoypoku mo mpeaMeraM IIKOJBHOW MPOrpamMMbI»).

3. www. pvg. mk. ru (ommnuana «I[lokopu BopoObeBsI TOPBI»).

4. www. alhimikov. net (OOpa3oBaTenbHBIA CAUT UIS IIKOJBEHUKOB).

5. www. biology. asvu. ru (Bcs Owmomorms. CoBpemeHHass OHOJIOTHSI, CTaThbH, HOBOCTH,
OoubMoTeka).

6. www. window. edu. ru/ window (ExguHoe okHO nocTyna Kk 0Opa3oBaTelbHBIM pecypcam

WNHuTepuera no 6uosoruu.
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4. KOHTPOJIb n OIIEHKA
OBIIEOBPA3OBATEJBbHON JUCIHUIJIAHBI

PE3YJIbTATOB OCBOEHUA

KoHTpoJb 1 OIleHKa pacKphIBAIOTCS Yepe3 YCBOCHHBIC 3HAHHS M MIPHOOPETEHHBIE 00yUYaIOMIMMUCS
yYMEHUS1, HallpaBJIeHHbIe Ha (popMupoBaHUE OOMMX U MPOPECCHOHATBHBIX KoMIeTeHInH. KoMmeTeHuuu
JOJKHBI OBITH COOTHECEHBI C TPEIMETHBIMU pe3yibTaTaMu. [ KOHTPOJIS M OLIEHKH pPEe3yJIbTaTOB
oOydeHusl TperoaaBareib BbIOMpaeT (GOpMbl U METOABI C y4eToM MpodeccrnoHanuzanuu oOydyeHus Mo

nporpamMme I1MCHUIIIIMHEL.

Koa u HauMeHOBaHUe Paznen/Tema TN OLEHOYHBIX
(popmupyembIX KOMIIETEHIIUI MeponpUATHIA
OK 01. BeiOupare cnoco6sr | Pazmen 1. Temsr 1.2, 1.3 -YCTHBIH OIPOC;
peleHus 3ama4 npodec- | Pasmen 2. Temsr 2.5., 2.6 - (ppoHTaANBHEIH OITPOC;
CHOHATHHOI nestenpuoctu | Pasmen 4. Temer 4.1.,4.2,4.3,4.4 - OIIEHKA KOHTPOJILHBIX
NpPUMEHUTENBHO K  pasmmumbmv | Dasaen 5. Tembr 5.2.2,5.2.3 pabor;
KOHTEKCTAM - HaOJIFOIEHUE 32 XOJIOM
BBITOJTHCHUS
OK 02. Mcnonb30BaTh Pasmen 1. Temsr 1.1, 1.2, 1.3, 1.4, 1.5 | 1aGopaTOpHBIX paboT;
COBPEMEHHBIC CPE/ICTBA TOKCKA, Paznen 2. Temsr 2.1, 2.2,2.3, 2.4, - OLICHKA BBIMOJHECHUS
aHaIIM3a ¥ HHTEPIPETALHH 25,26 11abopaTOPHEIX paboT;
uH(OPMALHH 1 Pasnen 3. Tema 3.1, 3.2,3.3 - OIIEHKA MPAKTUIECKUX
HH(OPMAIHOHHbIE TEXHOMOTHH Paznen 4. Temsr 4.1, 4.2,4.3,4.4,4.5 | pabot (perienHus
T ——— Paznen 5. Temsr 5.1,5.2.2,5.2.3 Ka4YeCTBEHHBIX, PACUETHBIX,
N poheCCUOHATBHO
npoeccuoHaIbHON .
OpPHEHTHPOBAHHBIX 3371a4);
ACATCIRHOCTH - OIICHKA TeCTOBBIX
OK 04. DddexruBHO Pasmen 1. Temnr 1.2, 1.5 Sa/iaHui,
B3aMMoJIEeicTBOBaTh U padorars B | Pasmen 2. Temsr 2.1.,2.3,2.4,2.6 - HabITIoZIeHHe 32 XO1OM
KOJIJIEKTHUBE U KOMaHJIe Pa3z[en 3. Tema 31, 32, 33 BBIIOTHCHIA
Pasnen 4. Temn1 4.4., 4.5 HHAMBHIYaJIBHBIX
Paszmen 5. Temst 5.1, 5.2.2, 5.2.3 TPOCKTOB M OLCHKA
OK 07. CoxneiictBoBath | Pasnen 4. Tembi 4.1, 4.2, 4.3, 4.4, 4.5 | BPITOTHCHHBIX HIPOCKTOB,
COXPAaHEHUIO OKPYXKAIOIIEH cpeipl, - OUCHKA BLITOHEHHA
JIOMAIITHUX
pecypcocOepeKeHro, MPUMEHSTh CAMOCTOATEEHBIX PadorT;
3HaHUS 00 M3MCHCHHMM KJIMMATa, - HAGITIOZICHHE H OLEHKA
MPUHIIMIIBI OEepEKITUBOTO pelenns Keiic-3a1ad;
IPOU3BOJCTEA, 3bdexTHBHO - HabJIrOJeHHE U OIIEHKa
JACHUCTBOBATh B YpE3BbIYaUHBIX ,I[CHOBOﬁ WT'DEI,
CUTYaLHsIX - mudpepeHInpOBaHHBIN
[1K2.1. BeinmonHATE yepTexu Paznen 4. Temsl 4.4 3a4er
0a30BBIX KOHCTPYKIMI U3/ICITHIA. Paznen 5. Temnr 5.1, 5.2.2
IIK 2.3. U3rotaBnuBats nekana u | Pazmen 4. Temsur 4.5
BBITIOJHSTH WX TPaJIaIlHIo. Pazpen 5. Temsr 5.1,5.2.2,5.2.3
[TK2.5. OcymmecTBasITE KOHTPOIb Paszpen 5. Temnr 5.1,5.2.2,5.2.3
3a peain3anueii KOHCTPYKTOPCKUX
pelIeHrui MOJIeH.
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