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PaGouass  mporpamma  pa3paboTaHa Ha  OCHOBe  (pemepaibHOTO
TOCyIapCTBEHHOT'O 00pa30BaTEIHHOIO CTaHJapTa CPEIHEro OO0Imero oopa3oBaHus
(®IoC COO0), yrBepxaeHHoro npukazom MunoopHayku Poccum ot 17.05.2012
No 413, npumepHOl OCHOBHOM 00pa3oBaTeIbHOW MpPOrpaMMbl CPEIHEro OOIIEro
o0pa3oBaHus, OJOOpPEHHON pelIeHHuEM QeaepanbHOTO Y4eOHO-METOANIECKOTO
o0benrHEeHUs 1Mo o6memMy oOpazoBaHui (mMpoTokod oT 28.06.2016 Ne 2/16-3),
denepaqbHOTO TOCYAAPCTBEHHOTO 00pa30BAaTEIBHOTO CTaHIApTa CPETHETO
npodeccuonansHoro 00pazoBanus mo crnenuanbHocTH  54.02.01 JlmzaitH (mo
OTpaciisiM), C YYETOM TMOTy4aeMOM CIEeHUATbHOCTH CPEIHEro MPOPEeCCHOHATBHOTO
oOpazoBanusi, a Takke KoHuenuuu mnpenogaBaHusi o001eo0pa3oBaTENbHBIX
JUCIMIUIMH C y4eTOM NpOo(eCcCHOHATBFHON HANpaBIEHHOCTH MPOTPaMM CPEIHETO
npodecCuoHaNbHOTr0 00pa30BaHUsl, peanu3yeMblX Ha 0a3e OCHOBHOTO OOILEro

obOpasoBanmsi, yTBepxkaAcHHOU Pacmopsikenuem MunmnpocBemenuss Poccun oT
30.04.2021 Ne P-98.

PazpaboTuuk:
Kopsika JI.M., npenogaBatens OI'AIIOY «AnekceeBCKUN KOJUIEI»
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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEBHOI'O MHNPEJIMETA
JIVII 12. HavuHast kapTHHA MUPAa (BKJII0OYasg MHGDOPMATHKY, eCTECTBO3HAHNE,
reorpaduio, 3xo010ruio) Paznea «EcrecTBozHanue)

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma ydeOHOro mpeaMeTa SIBISETCS YacThlO MPOTPaMMBbI
NOATOTOBKM  CHELUUAIMCTOB cpeaHero 3BeHa B cooTBerctBuu ¢ PI'OC
crneunanbHocTH CITIO 54.02.01 Jlu3zaiin (o oTpacisim).

1.2. MecTto yyeoHoro npeamera B crpykrype IHIICC3:

[Ipeamer siBnsiercs 0a30BbIM M BXOJUT B IUKI 00I1€00pa3oBaTeIbHON
MOATOTOBKH.

1.3. Heau u 3a1aumn y4eOHOIo nmpeamMera — TpedOBaHMs K pe3yJbTaTaM
OCBOCHHUSA YUeOHOIr0 nmpeamera:

Heabro peanusanuu padodeid mNporpamMmbl  SBJSAETCH  OCBOCHHUE
conepxanuss npeamera JVYII 12. Hayunas xaptuHa Mupa (BKIrOYas
uHPOPMATHKY, €CTECTBO3HAHHUE, reorpaduro, HKOJIOTHIO) Paznen
«EctecTBO3HaHMe» H JOCTHXKEHHE OOYYaIOIIMMHUCSA PEe3ylbTaTOB H3yU€HHUS B
COOTBETCTBUHM C TpeboBaHUsAIMH, ycTaHOBIEHHBIMU PI"OC COO.

I'maBHbIMHM 321a4aMu peajin3aluy NPOrpaMMbl SIBJISIOTCH:

-cOpPMHUPOBAHHOCTh ~ TPEACTABICHUA O  IEJIOCTHOH  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KApTUHE MHUPA, O MPUPOAE KAK €AUHOU LEIOCTHOW CHCTEME,
0 B3aMMOCBSI3M Y€JIOBEKa, MPUPOJIbI U OOILIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MacimTadax Bcenennoii;

-BJIaJICHUE 3HAHUSAMH O HamOoJiee BAXKHBIX OTKPBHITUAX U JOCTHUKEHUSX B
00J1aCTH €CTeCTBO3HAHMS, TTOBJIMSIBIIMX HA 3BOJIIOLMIO MPEACTABICHUM O MPUPOIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

-c()OpMHUPOBAHHOCTh YMEHHUS MPUMEHSITh €CTECTBEHHOHAYYHbIE 3HAHUS IS
OOBSCHEHUS] OKPYXKAIOLIUX SBJICHUH, COXpPAHEHHUs 3J0pOBbs, OOECHEUYEHHUs
0€30MacHOCTH  KM3HEACATEIbHOCTH, OEpEeKHOr0 OTHOUIEHHWS K IPHUPOJIE,
pPalMOHAIIBHOIO MPHUPOAOIOIb30BAHUSA, a4 TAKKE BBIIOJIHEHUS POJIA TPAMOTHOIO
noTpeouTes;

-cOPMHUPOBAHHOCTh MPEACTABICHUH O HAy4YHOM METOJE IMO3HAHUS
IPUPOABI U CPEIICTBAX U3YUECHHUS] MEraMHpa, MaKpOMHUpPA U MUKPOMUPA; BIIAJICHHE
IpUeMaMU €CTECTBEHHOHAYYHBIX HAOIIOACHU, OMBITOB MCCIECJOBAHUM U OLEHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

-BJIAJICHUE MOHSATUWHBIM annapaToM €CTECTBEHHBIX HAYK, MO3BOJIIOLIUM
MIO3HABAaTh MUP, y4aCTBOBAaTh B JIUCKYCCHUSX 0 €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCIIOJIb30BaTh  pPA3IMYHbIE  HMCTOYHUKM  HH(pOpManuuM i [OATOTOBKHU
cOOCTBEHHBIX PabOT, KpUTUUECKU OTHOCUTBHCS K coobuieHussM CMU, coneprxamum
Hay4HYI0 HH(pOpMaIHIO;

-c(pOpPMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHUS i1 KaXIOrO0 4YelOBeKa, HE3aBHUCHUMO OT €ro mnpodeCcCHOHATBHON
JeSITEIbHOCTH, pa3indarh (DaKThl U OLICHKH, CPABHUBATH OIICHOYHBIC BBIBOJBI,
BUJIETh UX CBA3b C KPUTEPHUSIMHU OLICHOK M CBSI3b KPUTEPHEB C OINPEICICHHOU
CHUCTEMOW LIECHHOCTEMN.



Ilnanupyemble MeTanpeaMeTHbIe Ppe3yJabTaThl OCBOeHHUSI Ppadoueil
nporpammbl  (MP) mnpeacraBieHbl TpeMsi TIpPynnamMM YHHBEpPCaJdbHBIX
Y4eOHBbIX AeilcTBUIA:

1. PeryasiTuBHbIC YyHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

BrInyckHUK Hay4uTCs:

MP1 - caMmocCTOATENBHO ONpenensaTh LeNld, 3aJaBaTh IApaMETPbl U
KPUTEPHUH, [0 KOTOPBIM MOKHO ONPEAEIUTH, YTO LIEJIb IOCTUTHYTA;

MP2 - oneHuMBaTh BO3MOJKHBIE ITOCJIEICTBUS HOCTHIKEHUS IIOCTABJIEHHON
eI B JEATeTbHOCTH, COOCTBEHHOW MXW3HM WM KU3HU OKPYKAIOIMINX JIIOJCH,
OCHOBBIBASICh Ha COOOPaKEHUSAX 3TUKHU U MOPAJIH;

MP3 - ctaButh 1 hopMynupoBaTh COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
JEATEeIIbHOCTH U )KM3HEHHBIX CUTYallUsIX;

MP4 - oueHMBaTh peCypChl, B TOM YKCJI€ BpEMs U JPYrue HeMaTepualbHbIe
pecypcbl, HEOOXOIUMBbIE 1JIs1 JOCTUXKEHUS MMOCTaBICHHOM 11eJH;

MP5 - BbIOMpaTh MyTh JOCTMXKEHHS 1€NH, IUIAHUPOBATh pEIICHHE
MIOCTABJICHHBIX 33/1a4, ONTUMU3UPYS MaTEPUAJIbHbIE U HEMATEPUAIIbHBIE 3aTPaThI;

MP6 - oprann3oBbIBaTh 3P HEKTUBHBIN MOUCK PECYpPCOB, HEOOXOAUMBIX IS
JOCTUKEHUS IOCTABIECHHOMN LENH;

MP7- conoCcTaBiATh MOJYUYEHHBIN PE3YJIBTAT ACATEILHOCTH C ITOCTABICHHOU
3apaHee UETbIO.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS

BrinmycKHUK HAy4HTCS:

MPS8 - uckarp u HaxoauTh 00OOIIEHHBIE CIIOCOOBI pElIeHUs 3a7a4, B TOM
YHUCJe, OCYIIECTBISATh Pa3BEPHYTHIH MH(GOPMAIIMOHHBIN MMOWCK U CTaBUTh Ha €Tro
OCHOBE HOBbIC (YueOHBIC U TTO3HABATEIIbHBIC) 3a/1a4H;

MP9 - kputuyecku OIIGHMBaTh W WHTEPHPETHPOBATH HH(POPMAIUIO C
pa3HbIX  TO3UIMK, pacro3HaBaTb M (PUKCHUPOBATH  MPOTHUBOPEYUS B
UH(OPMAIMOHHBIX UICTOYHUKAX;

MP10- ucnonb3oBath pa3iMyHbIE MOAEIBHO-CXEMAaTUYECKHE CPEACTBA IS
MPEACTABIICHNS CYLIECTBEHHBIX CBSI3€M M OTHOLIEHUM, a TAKXKE NPOTHUBOPEUMHIA,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX HCTOYHHUKAX;

MP11- HaxoauTh ¥ NOPUBOAUTH KPUTUYECKUE APTYMEHTHI B OTHOUIEHUU
JNEUCTBUM U CYXKIAEHUN OPYroro; CHOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTHYECKUM
3aMEYaHHUsIM B OTHOIIEHWU COOCTBEHHOTO CYXKJICHHS, pacCMaTpuBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;

MPI12- BbIXOAMTH 3a paMKH Y4YEOHOro TMpeaMeTa U OCYIIECTBIATH
L[EJICHAIIPABJICHHBIM TMOMCK BO3MOYKHOCTEH JUIsl IIMPOKOTO IEPEHOCA CPEACTB U
CII0OCOOOB JICHCTBUS,

MP13- BwicTpamBaTh WHIWBHAYyATbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO,
YUUTHIBAs OrPAHUYEHUS CO CTOPOHBl JAPYIMX YYaCTHHUKOB H PECYpPCHBIE
OTpaHUYCHMUS;

MP14- wmeHATh W ynepKuBaThb pa3HblE MO3UMLUMA B ITO3HABATEIBbHOU
NEATEIIBHOCTH.

3. KoOMMyHHKATHBHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eiCTBUA

BrInycKkHUK HAy4HTCS:



MP15 - ocymecTBaATh 1€I0BYI0O KOMMYHHKALIMIO KaK CO CBEPCTHUKAMMU, TaK
U CO B3pOCIBIMM (Kak BHYTpM OOpa3oBaTeIbHOM OpraHu3aluu, TaKk U 3a €€
npenenaMm), NoA0MpaTh NApTHEPOB JUIsl JI€JI0BOM KOMMYHHKALlMM HCXOIS U3
CO00paKeHU pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATUM;

MP16 - nmpu oCylIeCTBICHUH IPYIIIIOBON paObOThI ObITh KaK PyKOBOJUTEIIEM,
TaK Y 4JIEHOM KOMAaH]Ibl B Pa3HbIX poJIsiX (F€HepaTop UAeH, KpUTHUK, UCIIOJIHUTEND,
BBICTYNAIOLIUI, SKCIIEPT U T.1.);

MP17 - xoOpAMHHUPOBATH M BBIMOJHATH PabOTy B YCIOBHUSX PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

MP18 - pa3BepHyTO, JOTMYHO M TOYHO H3Jararb CBOKO TOYKY 3PEHHS C
UCITOJIb30BAHUEM AJIEKBATHBIX (YCTHBIX U IMCbMEHHBIX ) A3BIKOBBIX CPEJICTB;

MP19- pacno3naBatb KOH(JIMKTOTEHHBIE CHUTyalldd W TIPEIOTBpAIIaTh
KOH(JIMKTHI 0 MX aKTUBHOW (Da3bl, BRICTpaMBaTh JEIOBYI0 U 00pa30BaTEIbHYIO
KOMMYHHUKAIIUIO0, U30€rast JUYHOCTHBIX OLIEHOYHBIX CYKIEHUI.

Ilnanupyemble  mpeaMeTHble  pe3yJbTaTbl  OCBOEHHSI  padouei
nporpamMmabl it 6a3080ro ypoBHs usy4denus (I1P0):

B pe3yabTare ocBOCHHSI Y4eOHOr0 NMpeAMeTa BBINYCKHMK Ha 0a30BOM
YPOBHE HAYUYMTCH:

[1PG1 - neMoHCTpUpOBATH HA MPUMEPAX POJIb €CTECTBO3HAHUS B Pa3BUTHU
YEeJI0BEYECKOW UBUIN3ALNY; BBIACIATh IEPCOHANBHBIN BKJIAJl BETMKUX YUYEHBIX B
COBPEMEHHOE COCTOSIHUE ECTECTBEHHBIX HAYK;

[1P62 - rpamMOTHO NPHUMEHSATH €CTECTBEHHOHAYYHYI0 TEPMHUHOJIOTHIO MpHU
ONMCAHUU SIBJIEHUN OKPYKAIOILEr0 MHUPA;

[1P63 - 060CHOBaHHO MPUMEHSATH MPUOOPHI AJII U3MEPEHUS U HAOIIOACHHUS,
UCIIOJIb3Yysl ONHUCAHWE WM MNPEIJIOKEHHBI aJIrOPUTM SKCIIEPUMEHTA C LENbIO
MOJTyYeHHUsI 3HaHU 00 00BEKTE U3yUCHUS;

[TP63 - BBIABIATH XapakTep SBICHUW B OKpYKalollleW cpene, MOHUMATh
CMBICJI Ha0JF0/1aeMbIX MTPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHOHAYYHOM 3HAHUMU;
UCIIOJIb30BaTh [IJIsl ONMMCAHUsSI XapakTepa MpOTEKaHUs MPOIECCOB (U3NUYECKUe
BEJINYMHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;

[1P64 - ocywmecTBIsATh MOJICTUPOBAHUE MPOTEKAHUS HAOIIOIAEMBbIX
IPOIIECCOB C yYETOM T'PaHMIl IPUMEHUMOCTH UCIOIb3yEeMbIX MOJIEIIEH;
[IP65 - KpUTHUYECKH OILIEHUBATh, WHTEPIPETUPOBATH U O0OCYXKIATh

uHpopMaluio, coxaepxkairyrocss B coobmenusx CMMU, pecypcax Wurepnera,
HAYYHO-TIONYJSIPHBIX ~ CTaThsIX C  TOYKH  3pEHHs]  ©CTECTBEHHOHAYyYHOU
KOPPEKTHOCTH; JIEJIaTh BHIBOJIBI HA OCHOBE JIUTEPATYPHBIX JIaHHBIX;

[IP66 - mnpuHUMATH apryMEHTHPOBAHHBIE pENICHUS B  OTHOIICHHUH
MPUMEHEHUST PA3HOOOPA3HBIX TEXHOJOTUN B MPO(HECCHOHATBLHON ACATEIBHOCTU U
B OBITY;

[IPG7 - wu3BNeKkaTh W3 OMNUCAHUA MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB HEOOXOJIMMBIE XapAKTEPUCTUKHU ISl KOPPEKTHOTO UX HCIOJIb30BAHUS;
OOBACHSTH MPUHIIUIIBI, TOJIOKEHHbIE B OCHOBY PabOThI MPUOOPOB;

[IPG8 - opraHu3oBBIBaTH CBOIO JE€ATEIBHOCTh C YYE€TOM MPHUHIIUIIOB
YCTOMYMBOIO Pa3BUTUSI CUCTEMBI "TIPUPOAA-00IIeCTBO-4eI0BeK" (OCHOBBIBASICh HA
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3HAaHUAX O TMpoIleccax MepeHoca W TpaHC(OpMallMu BEIIECTB W DHEPrUil B
HPKOCUCTEME, Pa3BUTUM U (PYHKIMOHUPOBAHHM Ouocheprl; O CTPYKType
NOMyJSIUMA U BUJAQ, aJalTalusX OpPraHu3MOB K cpefe OOUTaHus, CBOWCTBaX
HKOJIOTHYECKUX (PAKTOPOB; PYKOBOJICTBYSCH MPHUHIIMIIAMHU PECypCcOCOEpeKeHUs U
0e30MacHOr0 MPUMEHEHUSI MATEpUAIOB U TEXHOJIOTHM; coXpaHsis OMOJIOTHYECKOe
pazHooOpasue);

[IPGY9 - 00OCHOBBIBATH NPAKTUYECKOE HCIOIb30BAHUE BEUIECTB M UX
peaxkuuii B MPOMBIIIJICHHOCTH U B OBITY; OOBICHITH POJIb OMPEIEICHHBIX KJIacCOB
BEIIECTB B 3arPSA3HEHUN OKPYKAIOIIEH Cpeibl;

[IP610 - neiicTBOBaTH B paMKax MpaBUJI TEXHUKH OE30MACHOCTH U B
COOTBETCTBUU C UHCTPYKUHUSMHU IO IPUMEHEHHUIO JIEKApCTB, CPEIACTB OBITOBOMU
XUMHH, OBITOBBIX 3JEKTPUUYECKUX NPUOOPOB, CIIOKHBIX MEXaHU3MOB, MOHHUMAas
€CTECTBEHHOHAYYHbIE OCHOBBI CO3/IaHUS TIPETUCAHMIA;

ITP611 - ¢dopmupoBaTh COOCTBEHHYIO CTPATETHIO 30POBBECOEPETAIOIIETO
(paBHOBECHOI'0) MUTAHUS C YYETOM OHOJIOTMYECKOH 11e1eco00pa3sHOCTH, POJU
BEIIECTB B MUTAHUU U KUZHENIEITEIbHOCTH )KUBBIX OPTaHU3MOB;

[IP612 - OOBSICHATL MEXaHU3M BIMAHMS Ha JKUBBIE OPTraHU3MBI
AJIIEKTPOMATrHUTHBIX BOJIH U PAJUOAKTUBHOIO M3Iy4YEHHUs, a Takxke JAeHCTBUS
QJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKUX, MYTareHHbIX, TEPATOT€HHBIX BEIIECTB Ha
3I0POBBE OPraHU3Ma U 3apOABILIEBOE PA3BUTHUE;

[1P613 - BBIOMpaTh CTpaTErwio MOBEACHHUSI B OBITOBBIX M UPE3BbIYAWHBIX
CUTyallusiX, OCHOBBIBASICh HAa TOHMMAHWU BJIMSHHMS HA OpraHu3M YeloBeKa
bu3nYECKUX, XUMUUECKUX U OMOJIOTUYECKUX (PAKTOPOB;

[1P614 - oco3HaHHO JEHCTBOBATH B CHUTyallud BBIOOpA MPOAYKTA WU
yCIyTH, IPUMEHSS €CTECTBEHHOHAYYHbIE KOMITIETCHIIUH.

BbinyckHuK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

[IPG15 - BBINOJHATH CAMOCTOSITENIbHBIE 3KCIIEPUMEHTHI, PACKPBIBAIOIINE
MOHMMAHUE OCHOBHBIX E€CTECTBEHHOHAYUYHbIX MOHSATUM M 3aKOHOB, COOJIOJas
npaBuia Oe3omacHOM paboThl; MPEACTaBIATH MOJYYEHHBbIE PE3yNbTaThl B
TaONMYHOM, Tpaduueckol WM TEKCTOBOM (opme; nenarh BbIBOABI Ha OCHOBE
MOJIYYEHHBIX U JINTEPATYPHBIX JaHHBIX;

[IP616 - ocCymecTBIsSITh CaMOCTOSTENbHBIA YYCOHBIM TPOEKT WU
UCCJIeIOBaHUE B OOJACTH €CTECTBO3HAHMS, BKJIIOYAIOUIUN ONpENesieHue TEeMBb,
NOCTAaHOBKY LEJAM W  3a/Jay, BbUIBIDKEHHWE THUIOTE3bl M MyTed ee
OKCMEPUMEHTAJIbHOW TPOBEPKH, TMPOBEACHHE OJKCIEPUMEHTA, aHAIU3 €ro
pe3yabTaTOB C YYETOM MOTPEIIHOCTH M3MepeHusi, (OpMyIUPOBAHHE BBHIBOJAOB U
IpeICTaBICHNE TOTOBOTO HH(POPMAILIMOHHOTO MPOIYKTA;

[IP617 - oOCyxnaTh CyIIECTBYIONIME JIOKAIbHBIE U PETHOHAIBHBIE
po6JieMbl (3KOJIOTMYECKUEe, SJHEPTEeTUUECKUE, ChIPhEBBIE U T.1.); 0OOCHOBBIBATH B
JMCKYCCUU BO3MOKHBIE ITyTH UX PEILICHUS, OCHOBBIBAsSCh HA €CTECTBEHHOHAYYHBIX
3HAHUSX;

[IP618 - HaxoAWTh B3aMMOCBS3U MEXKIY CTPYKTYpol © (PyHKIHEH,
OPUYUHOW M CIENCTBUEM, Teopued U QakramMu NpU aHaIU3e MPOOJIEMHBIX
cuTyaliiii 4 OOOCHOBaHMM  MNPUHUMAEMbIX  PEHIEHWH  Ha  OCHOBE



€CTECTBEHHOHAYYHBIX 3HAHWMW; TIOKAa3bIBaTh B3aWMOCBS3b MEXKIY OO0JIacCTIMU
€CTECTBEHHBIX HAYK.

1.4. Ilnanupyemble JIMYHOCTHbIE Pe3yJbTAaThl OCBOeHHsI padoueil
MPOrpamMMbl

JIP 4. IlposiBnstomuii 1 JEMOHCTPUPYIOIIUN YBaK€HHE K JIIOASM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmiics Kk GOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(EeCCHOHATBEHOTO KOHCTPYKTUBHOTO «LIHU(PPOBOTO
crenar.

JIP 9. CoOmromatonuii ¥ MPOMAraHIUPYIOMMA TpaBWiIa 3J0pPOBOTO U
6e3omacHOro o0pa3a KU3HH, CIIOPTA; MPEAYIPEKAAONINI JTHO0 TPEOI0ICBAOIITUI
3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, ICUXOAKTHUBHBIX BEIECTB, a3apPTHBIX UTP U T.II.
CoxpaHsIONMi MCUXOJIOTUYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOKHBIX WIIU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaIUsIX.

JIP 10. 3abotsmumiicss 0 3alUTe OKpPYXKAKOIIEH cpeabl, COOCTBEHHON H
4y»0il 0€30MacHOCTH, B TOM Unciie UGPOBOA.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe padoyveil MporpamMmbl y4eOHOIo
npeamera:

MaKCUMaJbHOW y4yeOHON Harpy3ku oOywaromierocs - 60 4acoB, B TOM YHCIE:
ayIUTOpHOM YyueOHON paboTel oOyuwaromierocs - 40 waca, u3 HuUX B (Qopme
PaKTUYECKOM MOJArOTOBKM — 12 4yaca; B TOM 4YHCII€ IPAKTUYECKUX 3aHATUN - §
YaCcOB; CAMOCTOATEILHON y4eOHOM paboThl 00yJarOIIerocs - *; KOHCYJIbTalui - *.



2. CTPYKTYPA U COAEP KXAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOTro npeamMera U BUAbI y4eOHOH padoThI

Buna yuyeO6Hoii padoThl Oo0bem
4acoB
MakcumaibHas ydyeOHasi Harpy3ka (Bcero) 60
AyautopHasi ydeOHass padora (o0si3aTesibHbIe y4deOHbIe 40
3aHsATHS) (BCEro)
U3 HUX B (popMe NPAKTUYECKOM MOATOTOBKU 12
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 32
nabopaTopHbIE PabOTHI
NPAKTUYECKUE 3aHATUS 8

KOHTPOJIbHBIE pabOThI

CamocrosiTesibHasA paboTa o0yuarierocs (Bcero)

Koncynbranmum

IIpomeskyTouHnas arrecranus B popme 3auema




2.2. TemaTu4eckuid J1aH U coAeps;kanue ydeoHoro npeamera AYII 12. Hayuynas kapTuHa Mupa (BKJIOYasi
UHGOPMATHKY, eCTeCTBO3HAHME, Teorpaduio, 3xoa0ru) Paznena «EcrectBo3HaHuE)

HaumenoBanmne | Copeprkanue yueOHOTO MaTepuana, Jabopatopasie padoTsl u [IpakTrdeckue 3ansatusi, B ToM | O0beM Konpr n
pa3zeNnoB U TeEM grciie B opMe MPaKTHUECKOM MOArOTOBKH, CAMOCTOSATEIbHAs paboTa 00yJaronuxcs yacoB | JUYHOCTHBIX (JIP),
MeTanpeIMeTHBIX
(MP), mpenMeTHBIX
pe3yNbTaToB
(ITPG),
bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJEMEHT
IPOrPaMMBI
1 2 3 4
Paznen 1.
TexHuka.
Tema 1.1. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 6/2 MP1
Hcropus 1 Bsenenue. Mcropusa usydeHus npuponsl. lIporpecc B €CTECTBEHHBIX HAayKax U €ro MP2
W3y4YCHUS BKJIQJl B Pa3BUTHE IIUBUIIN3AIMH. METOIbI HAYYHOTO MMO3HAHKS U MX cOcTaBisomue: | 4/2 MP3
MIPUPOJIBIL. HAONO/IeHNE, W3MEpPEHUe, OKCICPUMEHT, MOJCIUPOBAHUE, THUIOTE3a, BBHIBO/, I1P61
noctpoeHue Teopuu. OyHaaMeHTaIbHbIE TOHATHS €CTECTBO3HAHMS. I1P62
2 EcrectBeHHOHay4Hass kaptuHa Mupa. /luHammka. Macca u cuna. B3aumopeicreue I1PG3
Tell. 3aKOHBI JUHAMUKH. JIP 10
JlaGopaTopHbie paboThI *
[IpakTUyeckue 3aHATHUS, B TOM YHCIE B (hOpME NMPAKTHUECKON MO OTOBKH 2/0
1. Tlepronnyeckuii 3aKOH XUMUYECKUX 3JIEMEHTOB.
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcs:
Tema 1.2. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 MP4
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DHepreTuka u 1 TpamunvioHHass W  aldbTEpPHATHBHAS JHEPreTHKAa. OKOJIOTMYECKH Oe30IMmacHbIe MP5
SHEpProcOepereHN UCTOYHUKHM  TOJy4eHHs  3JeKTposHepruu. IIpobiembl  sHeproobecnedeHus: MP6
e. HallMOHAIBHBIC,  PETHOHAJbHBIC,  JIOKAJIbHBIC.  ODKOJIOTHYECKHE  mpobiemsl | 2/0 MP12
SHEPreTUYecKoM  OoTpaciad.  AJbTEpHAaTUBHAs  dJHEpreTuka.  PamuoHanbHOE I1P66
WCIIOJIb30BAaHUE DHEPTUM UM DdHeprocOepekeHue. DHepreTuyeckas O0e30MMacHOCTb. JIP 10
TpaHcHaLMOHATIBHBIE TPOEKTHI B 00JIACTH SHEPTETHUKH. JIP 4
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH *[E
KoHTposibHBIE PabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 1.3. Copepxanne yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2/0 MP7
Hano wactuupr B | 1 Hano wyacTumbsl B KMBOW M HEXKHUBOW MPUPOAE: pPa3Mepbl, THUIIbI, CTPYKTYpHI, MP8
KUBOU 1 (GyHKIHOHATBHAS 3HAYUMOCTh. OCOOCHHOCTH (H3MYECKUX U XUMHUYECKHX CBOMCTB | 2/0 MP14
HEXXKUBOU HaHo dyactull. Camoopranuzanus. MeTonbl MOJY4YEHUsS HAHO YacTull. MeTobl MP10
pupoje U3ydeHHUs HaHO MarepuasnoB. KoHcTpyupoBanune HaHo MarepuanoB. Hosble I1P65
TEXHOJIOTHH, CTPOSIIMECS Ha HCMHOJb30BAHMM HAHO YacTUIl MU MaTepHUaoB, T1P618
IIOJIY4aeMBbIX U3 HUX. JIP 10
JTaGoparopHbie paboThI * JIP 4
[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MO OTOBKH *[E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas padoTa 00ydaromuxcs: *
Tema 1.4. Copneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 MP17
OcBoeHue 1 Bcenennas: teopusi BOSHUKHOBEHHS, CTPYKTypa, COCTaB, HBOJIIOLMS. ACTPOHOMHS, MP18
KOCMOCa M €T0 KaK Hay4HbIH (QYHIAMEHT OCBOCHHS KOCMHUYECKOro mpocTpaHcTBa. Pakeronocurenu, | 2/0 MP19
pOJIb B KU3HU UCKYCCTBEHHBIE CIIYTHHKH, OpOUTAIbHBIE CIYTHUKH, IJIaHETOXO0bl. Vcnoiap3oBaHue I1P63
YyeJoBeKa CIYTHUKOBBIX CHUCTEM B cdepe HUHGOPMalUUOHHBIX TexHoJoruil. CoBpeMeHHbIE JIP 10
HAy4YHO-UCCIIEIOBATENbCKUE IMPOrPaMMbI 110 M3YYEHMI0 KOCMOCAa M HX 3HAYEHUE. JIP 4
Me:xyHapoaHOe COTPYIHUYECTBO.
JlaboparopHbie pabOTHI *
[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHbIe paboTh

CamocrosiTenbHas padoTa 00yJaromuxcs
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Paznen 2. Hayka
00 OKpyXKaromiei

cpene.
Tema 2.1. Copneprkanue yueOHOTO MaTepuaa, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 2/0 MP13
OKonoruyeckue | Buocdepa: 3Tan GOpMUPOBAHUS M CLIEHAPUI pa3BUTHA. AKTyalbHbIE SKOJOTMYECKUE MP15
npPOGIEMEI POOJIEMBL: TJIO0ATBHbIE, PETHOHAIBHBIC, JOKATbHBIC, UX MPHYMHBI M CJIEICTBUSL 2/0 T1PG8
COBPEMCHHOCTH MeToabl M3y4eHHs COCTOSHHS OKpYKalolleld cpenbl. M3MeHeHHs OKpysKaromieil [1P613
cpenbl, KakK CTHUMYJ JJiS pa3BUTUS HAYYHBIX MCCIEIOBAaHUNW U TEXHOJOTHUU. T1P617
EcreBeHHOHayyHble  TOAXOABl K  PELIEHUIO  JKOJOTMYECKUX  IpobiieMm, JIP 9
npupojocOeperaronme TeXHONIOTuu. MeXIyHapoaHble M POCCUHUCKHE MPOrpamMMbl JIP 10
penieHust YKOJOTUUECKHUX TPo0sIeM U uX 3PPEKTUBHOCTD.
JlaboparopHbie pabOTHI
[IpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MO OTOBKH *[E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 2.2. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 MP11
B3aumocss3b 1 Herpajanusa  okpyxaromed  cpeasl.  IIporpamMMbl  MOHMTOpHMHIa  KadecTBa MP12
COCTOSTHHSI OKpYXarollel cpefibl. 3arps3HeHUe BO3IYIIHON, BOIHON Cpeibl, OYBbI, MpU4HHbI U | 2/0 [1P610
OKpY’Karolleu cnencteus. IllymoBoe 3arps3HeHue. OinekTpoMarHuTHoe BozzeictBue. ITIK. I1P612
cpensl U VYcToMunMBOCTh OpraHU3Ma M Cpeldbl K CTPECCOBBIM BO3ZeicTBHAM. 3aloyieBaHUS, [1PG15
310pOBbs CBS3aHHBIC CO CHIYKEHHUEM Ka4yeCTBa OKPYXKAIOLIEH CPEBbI. JIP 9
YeJI0BEKa. JlaGopatopHble paboThI * JIP 10
[IpakTHueckue 3aHATHSI, B TOM YHCIIE€ B OpMe MPAKTHUECKOM IMOATOTOBKH 2/2
1. VanuBuayanbHble OCOOCHHOCTH  OpraHu3Ma Tpud  BO3JCHCTBUM  (HaKTOpPOB
OKpyxkaromeit cpeapl. HaydHble OCHOBBI MNPOEKTUPOBAHUS 3J0POBOM  CpPEIb
obutanus. OnucaHue KUIUINA YeITOBEKa KaK MCKYCCTBEHHON 9KOCHCTEMBI
KoHTposibHBIE pPabOTHI *
CamocrosTenpHas paboTa 00yJaromuxcs: *
Tema 2.3. Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 MP2
CoBpeMeHHbIE 1 Hayunble OCHOBBI cO34aHMA M MONJICPHKAHUS HMCKYCCTBEHHBIX OKOCHCTEM. [1P614
METO/IbI [Tpou3BOACTBO pPACTUTENHHOW M KUBOTHOBOMYECKOM MPOAYKIHMH: MPOOIEMbI [1P64
MOJIEPKAHUS KOJMMYECTBa M KadecTBa. KiacTepHbIi Moaxoa Kak cmocod BoccranosieHus | 2/0 JIP 9
YCTOHYUBOCTH OMOTeOXMMHYECKUX TOTOKOB B HCKYCCTBEHHBIX DKOCHUCTEMAax. AHTHOMOTHKY, JIP 10

OHOreOLEHO30B U

NECTULIUIBI, CTUMYJIITOPBI POCTA, YIOOPEHUS M UX MPUPOTHBIC AHAIOTH.
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HCKYyCCTBeHHBIX | JlaGopaTtopHbIie pabOTHI
HKOCHUCTEM. [IpakTHyecKue 3aHATHUS, B TOM YHCIIC B (JOPME MPAKTHUECKOM MOITOTOBKH 2/2
1. buoreornenos, cTpykrypa U OCHOBBI (hYHKITHOHHpPOBaHUsI. CpaBHUTEIHLHOE ONHUCAHHE
€CTECTBEHHBIX MTPUPOTHBIX CUCTEM M arPOIKOCUCTEMBI.
KoHTposibHBIE pabOTHI *
CamocrosTenpHas paboTa 00yJaromuxcs: *
Tema 2.4. Copepxanue yueOHOro MaTepuaia, B TOM 4ucie B popMe MPaKTUYECKOM MOArOTOBKU 2/2 MP1
ITpobGnemsr 1 [IpoGneMa  yBENMYEHUS  KOJMYECTBA  OTXOAOB.  BBITOBBIE, KOMMYHAIbHBIE, MP3
OTXOJIOB U IPOMBIIIEHHBIE  OTXOJBI. CoBpeMeHHBIE TEXHOJOTMH cOopa, XpaHeHus, | 2/2 I1P69
3arps3HCHUSI nepepaboTKu W YTWIM3AIMH  OTXOAOB. I[lOOXOObl K COKpAIIEHHUIO OTXOJIOB, I1P611
OKpPYKaroLen 0€30TXONHBIE TEXHOJOTMH. MEXKIyHApOAHBIE MNPOrPaMMbI 10  OOpALIEHHIO C JIP9
CpCabI OTXOJIaMHU U COKPAIIICHUIO BO3JICUCTBUS HA OKPYKAIOIIYIO Cpeny, ux 3 (HEeKTUBHOCTS. JIP 10
NctouHuky 3arpsi3HEHUs] OKpysKaromen cpeapl. [lepCrnekTUBHBIE TEXHOJOTHH
JIMKBUIALNY TIOCIICCTBUI 3arpsi3HEHUST OKPY)KAIOIICH cpelibl. PekynbTUBAIUS TTOYBBI
1 BOJHBIX pecypcoB. CHCTEMBI BOTOOUYNCTKH.
JlaGopaTopHbie pabOTHI
[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH *[E
KoHTposibHBIE pabOTHI
CamocrosTenbHas paboTa 00y4aronmxcs *

Paznen 3.

310pOBkeE.

Tema 3.1. Copepxanue yueOHOro MaTepuala, B TOM 4ucie B popMe MPaKTUUECKOM MOArOTOBKU 2/2 MP1
CoBpemennbie [T 310pOBbE 4YENOBEKA: CHCTEMHBIH Moaxod. HopmanbHas (HU3MONOTUS 4YeloBeEKa. MP3
MEIUIMHCKHIC OcoGeHHOCTH (DYHKIHOHIPOBAHNHS JBIXATeNbHON, KPOBEHOCHOH M ApYruX cucreM | 2/2 T1P69

TEXHOJIOrMH opranusma. OU3MOIOTMYECKUe MMOKA3aTeld OPraHu3Ma M MX HOPMAalbHOE 3HAuYeHHUE IP611
MEIUIUHCKUE  TEXHOJOTMW  JMAarHOCTHKH  3a0oyieBaHuii. Bo3MoxxHOCTH U JIP 9
NEPCIEKTHUBBl METOJIOB  MPOQHIAKTHKH, TEPAlMd W BOCCTAHOBIICHUS OpPTaHU3MA. JIP 10
IToxo1 K MOBBIICHUIO Y3PPEKTUBHOCTH CUCTEMBbI 3]IPABOOXPAHCHHSL.
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKONW MO OTOBKH *[E
KoHTposibHBIE pPabOTHI *
CamocrosTenpHas paboTa 00yJaromuxcs: *
Tema 3.2. Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 MP13
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Nudexunonnrsie | 1 NMMyHHass cuctemMa W OpHHIUNB ee padboThl. OcoOeHHOCTH (YHKIIMOHUPOBAHUS MP14
3a00JIeBaHUs U UX UMMYHHUTETA y pa3HbIX Tpymm HaceaeHus. CrocoObl MpoMIaKTUKU HH()EKINOHHBIX | 2/2 I1P618
npoduIaKkTUKa 3a0oneBanuii. Bakuunanus. HanpaBieHHOCTh MEAMITMHCKUX MPENapaToB i O0pHObI JIP 9
¢ nH(peKUnOHHbIMU 3a0oneBanuii. [Ipobraema pa3BUTHS YCTOWYMBOCTH BO30yAUTENEH JIP 10
3a0oneBanuid. MexayHapoaHbIE TMPOTpaMMbl 1O OopbOe ¢ HMHGPEKIIMOHHBIMU
3a0oneBanusaMu. HMHpexkunonnele 3aboneBaHuss u uX Bo30yautenu. CrocoObl
nepeaaud WHGEKIMOHHBIX 3a00JICBaHUN U COLMATbHBIE (DAKTOPHI, CITOCOOCTBYIOIINE
UX PacIpOCTPAHECHHUIO.
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH *[E
KoHTposibHBIE PabOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs *
Tema 3.3. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 MP5
Hayka o 1 Metabonn3m, kKak OOMEH BEIIECTBOM M SHEprueil Ha ypoBHE opranusma. [IpuHImIbI MP6
MPABUJIBHOM (GYHKIIMOHMPOBAHKS HICBAPUTEILHON CHCTEMBI. I[luiieBbie mg00aBku: Tmone3nsie | 2/0 T1P611
MMUTAHUH. cBoiicTBa M mMoOo4HbIE 3(D(PEeKThl MX HCMONb30BaHMS. J(MeThl U OCOOEHHOCTH HX JIP9
npuMeHeHus. KadecTBO MPOJAYKTOB MHTAaHUS C TOYKHU 3pPEHHSI SHEPreTUYECKOH
HEHHOCTH M  COAEpKAaHMSI  TOJIE3HBIX W BPEIHBIX  BEIIECTB. 3HAYEHUE
cOaTaHCUPOBAHHOTO MUTAHUS JUISI ITOICPIKAHUS 3TOPOBBSL.
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH *[E
KoHTposibHBIE pPabOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 3.4. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 8/0 MP4
OCHOBBI 1 TpagunmonHass OMOTEXHOJOTHUS: IMPOU3BOJCTBO MPOAYKTOB MUTAHUS, mepepadoTka MP12
OMOTEXHOJIOTUU oTx010B. MoekymspHas OuorexHosiorus. CTpykTypa u GYHKIHS HyKIeHHOBBIX | 6/0 I1P67
kucyoT. Cunrte3 Oenka. Kiierounas nmxenepus. [ ennas tepamnusi. [1P616
2 [IpumeHeHre OMOTEXHOJIOTUU B 3/IPAaBOOXPAHEHHH, CEIbCKOM XO3SWCTBE M OXpaHe JIP 9
OKpYy’Karomie cpeapl. MUpoBOW pPBIHOK OuoTexHONOTHH. [lepcrneKTuBbI pa3BUTHS
POCCHICKOr0 CETMEHTA
3 OCHOBBI yueHUs 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH. 3AKOHOMEPHOCTH
U3MeHYNBOCTU. OCHOBBI CEJICKIIMH PACTEHUH, KUBOTHBIX U MUKPOOPTaHH3MOB.
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOITOTOBKH 2/0
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1. CocrapiieHHE MPOCTEHIIINX CXEM MOHOTHOPHIHOTO CKPEIIMBAHMUS.

KonTponbHbIe paboThI

CamocrosiTenpHas pabora

Tema 3.5 3auer | CozmeprkaHue yueOHOTO MaTepuaa, B TOM 4Hcie B popMe NPaKTUIECKOH MOATOTOBKU 2/0
1 | 3auer 2/0
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOTOTOBKH *[E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas padora *
Bceero: | 60
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3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOI'O
ITPEIMETA

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTePUHAIbHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanuzanust ydeOHOro mpeaMera TpeOyeT Hamuuus ydyeOHOro KkaOuHeTa
€CTECTBO3HAHMSI.

O6opynoBanne yueOHOro KabuHeTA:

Kowmrmekt yaeOHO-MeTomnueckoi qokyMeHTauu. Crenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenoaaBaTes, CTyJ MPenoaaBaTes, CTObI ISl CTYJACHTOB, CTYIbs
JUISl CTY/ICHTOB, KJIACCHAsl JI0CKa.

PaGouass mporpamma MokeT OBITH peajan3oBaHa C MPUMEHEHHEM Ppa3ITUYHbBIX
00pa30BaTeNIbHbIX TEXHOJIOTUH, B TOM YHUCJIE C IPUMEHEHUEM JMCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH U 3JIEKTPOHHOTO O0yUYEeHUSI.

3.2. UndopMannoHHoOe obecnevyeHne o0yuyeHms :

nepeueHb Y4eOHbBIX W3/IaHWM, DJIEKTPOHHBIX W3JIaHUH, STEKTPOHHBIX U MHTEepHET-
pecypcoB, 00pa3oBaTeIbHBIX TIATPOPM, JIEKTPOHHO-ONOIMOTEUHBIX CUCTEM, BEO-
CUCTEM JUI OpraHu3alliyd JTUCTAHIIMOHHOTO OOy4YeHWS W YIPABICHUS WM,
UCITOJIb3yeMbIe B 00pa30BATEIIBHOM TMPOIECCE KaK OCHOBHBIC U JOTOJHUTEIHHBIC
VMCTOYHHKH.

OCHOBHBIC HCTOYHUKH:

1. EctectBo3nanue: y4ueb. moc. 1 ccy3on/ O.E. Caenko, T.I1. Tpymmna u ap.
— M. KnoPyc, 2016

2. EcrectBO3HaHueE. 10 KJ1acc. YueOHuK. bazoBsrit YpOBEHB/
N.}O.Anekcammuna, K.B.I"amakTHOHOB, N.C.AMuTpuEB.- M.:
[Ipoceemenue, 2016.-272 c.

3. EcrtecTBO3HaHUE. 11 KJ1acc. YueOHuK. bazoBsrit YpOBEHB/
N.10.Anekcammna, ['anaktuonos, A.B. Jlanues.- M.: [Ipocsemienue,2016.-
272 c.

JlonoJiHUTEIbHbIE HCTOYHUKMU:

1. Tabpuensu  O.C., OctpoymoB W.I Xumums g mpodeccuit  u
CHEIHAIbHOCTEH €CTECTBEHHO-HAYYHOTO NMPOQUIISA: YIeOHUK IS CTYI€HTOB
MpoECCHOHANIBHBIX ~ 00pa30BaTeIbHBIX  OpPTraHW3AIMi, OCBAWBAIOIINX
npodeccun u cnenuanbaoctu CI1O. — M., 2017

2. KoucrantnunoB B.M., Pe3anoB A.I'., daneeBa E.O. buonorus mis
npodeccuii U CHENHATbHOCTEW TEXHHMUYECKOTO U E€CTECTBEHHO-HAYYHOTO
npoduiei: yueOHUK JIJIsi CTYJIEHTOB MPOdeCCHOHAIBHBIX 00pa30BaTEIbHBIX

opraHu3aluii, ocBauBarolmux Mnpodeccun u cnenuanbHoctn CIIO-M.:,
2016.

JJIeKTPOHHBbIE U3aHNs (3JIeKTPOHHbIE PeCypcChl):
1. https://resh.edu.ru/subject/33/ (Poccuiickas 37eKTpOHHAs IIIKOJIA)
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https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/5901/main/48868/
https://resh.edu.ru/subject/lesson/5901/main/48868/
https://resh.edu.ru/subject/lesson/5897/main/150908/
https://resh.edu.ru/subject/lesson/3843/main/270829/
https://resh.edu.ru/subject/lesson/3093/main/
https://resh.edu.ru/subject/lesson/3504/main/151489/
. https://resh.edu.ru/subject/lesson/4761/conspect/132475/
10. https://resh.edu.ru/subject/lesson/5915/main/11779/
11.https://resh.edu.ru/subject/lesson/3624/start/68733/
12.https://resh.edu.ru/subject/lesson/5920/main/77910/

https://resh.edu.ru/subject/lesson/4981/main/78092/
13.https://resh.edu.ru/subject/lesson/3624/main/68737/

https://resh.edu.ru/subject/lesson/5948/main/68657/
14.https://resh.edu.ru/subject/lesson/2455/main/

15.https://resh.edu.ru/subject/lesson/2455/main/
16.https://resh.edu.ru/subject/lesson/5948/main/68657/
17.https://resh.edu.ru/subject/lesson/5921/main/105349/
18.https://resh.edu.ru/subject/lesson/5921/conspect/105344/
19.https://resh.edu.ru/subject/lesson/5558/main/18262/

https://resh.edu.ru/subject/lesson/3939/main/105169/

https://resh.edu.ru/subject/lesson/5548/start/18432/

20.https://resh.edu.ru/subject/lesson/4945/start/ 148863/

https://resh.edu.ru/subject/lesson/5548/start/18432/

21.https://resh.edu.ru/subject/lesson/2493/main/

22 .https://resh.edu.ru/subject/lesson/2496/main/

23.https://resh.edu.ru/subject/lesson/4946/start/148772/

udposas odpasosareabnas cpeaa CIIO PROFo0pa3oBanue:

- KoHmenuuu cOBpeMEHHOTO €CTECTBO3HAHMSA : YUCOHBIN CIPABOYHUK ISt
CIIO / cocrasutenu E. II. Kucenes, T. B. bapanoa. — Caparos
[IpodobpazoBanue, 2019. — 95 c. — ISBN 978-5-4488-0315-4. — TekcT
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoi obpazoBatenbHon cpeast CITO
PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/86138 (mara
oOpamenusi: 31.08.2020). — Pexxum goctymna: i aBTOpU3HP. MOJIb30BaTENEH

00 NG R W

JIEKTPOHHO-0MOIMOTEYHAsS] CHCTEMAa:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Beb6-cucrtema st opraHM3anmudM  MCTAHIMOHHOIO OO0y4YeHHsI WU
ylnpaBJeHUs UM:

Cucrema auctanuroHHoro ooydeHust OI'ATIOY «AnekceeBCKU KOS
http://moodle.alcollege.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
IMPEIMETA

Kontpoais u omeHka pe3yibTaTOB OCBOCHMS Y4yeOHOro mpeaMera
OCYILIECTBJISIETCS MpenoAaBaTeieM B MPOIECCE MPOBEACHHUS TEOPETUYECKUX U

IMPAaKTHYCCKUX BaHHTHﬁ, 3a4€Ta.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUS
(ocBOEeHHbBIE yMEHUS, YCBOCHHbIE 3HAHMSA),
C Y4€TOM JIMYHOCTHBIX Pe3yJbTAaTOB

@opMbl U METOABI KOHTPOJIS U
OIleHKH MpPeAMETHBIX Pe3yJIbTATOB
o0y4eHust

B pe3yabTarte ocBOeHMsI y4eOHOTO
npeaMeTa BHIYCKHUK HA 0230BOM ypOBHeE
HAY4HJICS:

- JIEMOHCTPUpPOBaTh Ha TpUMEpax poJb
€CTECTBO3HAHUS B Pa3BUTHH YEJIOBEUECKOM
[UBWIM3AIMN;  BBIICIATh  EPCOHAIBHBIN
BKJIQJ] BEJIMKUX YYCHBIX B COBPEMEHHOE
COCTOSTHHE €CTeCTBEHHBIX HAYK;

- IPaMOTHO MPUMEHSTh
€CTECTBEHHOHAYYHYI0 TEPMHHOJOTHIO TIPH
OTIICAaHUH SIBJICHUHN OKPYKAIOIIETO MHUPA;

- 00OCHOBAaHHO TPUMEHSTH MPUOOPHI IS
U3MEpEeHUsT ¥  HAONIONEHUS, WCIOIb3Ys
OTMHMCAaHUE WIH TMPEJIOKEHHBIN aJITOPUTM
OKCMIEPUMEHTA C IEJIbI0 MOJTYYCHHS 3HAHUH
00 00BEKTe N3yUeHUS,

- BBUBISITH ~ XapakTep  sBICHUH B
OKpYy)Karollel cpeae, TMOHUMATh CMBICH
HaOII0JTaEMBIX TIPOIIECCOB, OCHOBHIBAsICH Ha
€CTECTBEHHOHAYYHOM 3HAHWH; HCIIOIH30BATh

U1 ONMCAHMSL  XapakTepa MPOTEKaHHUs
mpoieccoB  (pu3myeckne - BETUYMHBI U
JEMOHCTPUPOBATh  B3aUMOCBSI3b  MEXKITY
HUMU;

- OCYILIECTBIISITh MOJEIUPOBAHUE
MPOTEKaHUSI HAOIOAAEMBIX TIPOILECCOB C
y4EeTOM rpaHull MPUMEHUMOCTH
UCIIOJIb3YEMbIX MOJEIEH;

- KPUTHYECKHU OIICHUBATb,
WHTEPIIPETUPOBATH 17} 00CyX1aTh
uHdopmanuio, COJIEPIKAILYIOCS B

coobmenusix CMMU, pecypcax HHTepHera,
HAay4YHO-TIOMYJSIPHBIX ~ CTAaThsiX C  TOYKH
3pEHUsl €CTECTBEHHOHAYYHOU KOPPEKTHOCTH;
JIeJIaTh BBIBOJIbI HA OCHOBE JIMTEPATYPHBIX

HaGmionenne u  oueHka  1pu
BBITIOJTHEHUH MPaKTUIECKON
paboTHI.

[TpoBepka goMamIHero 3aAaHus.
TectupoBanue.

3amuTa NpakTUYeCcKo paboThlI.
Y CTHBIN ¥ TMCbMEHHBIN OIPOC.
3auer.
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JAHHBIX;

- NIPUHUMATh ApPTyMEHTUPOBAHHbBIC PELICHUS
B OTHOUIICHUH MPUMEHEHUs Pa3HOOOpPa3HBIX
TEXHOJIOTUH B npodeccuoHaATLHON
NESATETLHOCTH U B OBITY;

- U3BJIEKATh U3 OMMUCAHUSl MAlIUH, IPUOOPOB
U TEXHUYECKHX YCTPONCTB HEOOXOAUMBIE
XapaKTEPUCTHKU  JUISI  KOPPEKTHOTO  HX
UCIIOJIb30BAHUS;,  OOBSCHATh  TPUHITUIIBI,
MI0JIO’KEHHBIE B OCHOBY pabOThI MPUOOPOB;

- OpraHU30BbIBaTh CBOIO JESTEIBHOCTH C
y4e€TOM TMPUHIIMIIOB YCTOWYUBOTO Pa3BUTHUS
CHUCTEMBI "MIpupo1a-001IeCTBO-YeIOBEK"
(OCHOBBIBasACh Ha 3HAHUSAX O TpolEccax
nepeHoca M TpaHchoOpMalMi BEUIECTB U
PHEPruil B  DKOCHCTEME, pa3BUTUU U
(GYHKITMOHUPOBAHUHU ouocdepsi; 0
CTPYKTYpe NOMYJSILUA U BUAQ, aaNTalUSIX
OpraHu3MOB K cpelie OOUTaHHUs, CBOMCTBAX
IKOJIOTUYECKUX (PAKTOPOB; PYKOBOJICTBYSIChH
IPUHITUTIAMU pecypcocoepexeHus U
0€30MacHOr0 NPUMEHEHHUsI MaTepHuajoB H
TEXHOJOTHM;  COXpaHssi  OHMOJIOrHYecKOoe
pazHooOpasue);

- 000CHOBBIBATh PaKTUYECKOE
UCIIOJIb30BAHUE BEIIECTB M MX PEAKIUN B
MPOMBIIIUIEHHOCTA W B OBITY; OOBICHATH
pOJIb OMpPEENCHHbIX KJIACCOB BEIIECTB B
3arpsi3HEHUH OKPYKalOLEeH Cpeibl;

- JeHCTBOBaTh B paMKaxX MpPaBWJI TEXHHUKHU
0e3omacHOCTM M B COOTBETCTBHUHM  C
UHCTPYKIUSMUA MO TNPUMEHEHHUIO JIEKApPCTB,
CpencTB  OBITOBOM  XWMHUH,  OBITOBBIX
AIEKTPUIECKUX mpudOpOB, CJIOHBIX
MEXaHU3MOB, TOHUMasl €CTECTBEHHOHAYUHBIE
OCHOBBI CO3JJaHUs PEANMCAHUN;

- (opmupoBaTh COOCTBEHHYIO CTPATErHIO
3JI0pOBbeCcOEperaroIiero (paBHOBECHOTO)
NUTaHU C  y4eTOM  OHMOJOTMYECKOH
1EJIeCO00pa3HOCTH,  pPOJM  BEIIECTB B
NUTAaHUX U SKU3HEJEATEIbHOCTH SKHBBIX
OpraHU3MOB;

- OOBSCHATh MEXaHU3M BJIMSHUS Ha >KUBbBIE
OpraHu3Mbl JJIEKTPOMAarHUTHBIX BOJIH U
PAAMOAKTUBHOTO  M3JIy4Y€HHUs, a TaKkke
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necTBus aJIKOT 014, HUKOTHHA,
HapKOTHYECKHUX, MyTareHHBIX,
TEpAaTOTEHHbIX  BEUIECTB HAa  3/I0pPOBBE
OpraHu3Ma M 3apoJIbIIIeBOE Pa3BUTHUE;

- BBIOMpaTh CTpaTerwio TMOBEIEHHUS B
OBITOBBIX M YPE3BBIYAMHBIX CHTYyalMsAX,
OCHOBBIBAsICh Ha TOHUMAHUM BIUSHUS Ha
OpraHu3M YeJI0BeKa dusnyecKux,
XUMHUYECKHUX U OMOJIOTHYECKUX (PAKTOPOB;

- OCO3HAHHO JIEMCTBOBATH B CUTyallUH
BbIOOPA MPOIYKTA UITU YCITYTH, IPUMEHSIS
€CTECTBEHHOHAYYHbIE KOMIIETEHIIHH.
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