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1. MACIHOPT PABOYEM INPOI'PAMMBbI OBIIEOBPA30BATEJILHOM
YYEBHOU JUCHUIIJIMHbI
EcrectBo3HaHue

1.1. O61acTh NPUMEHEHUS TPOTPAMMBI

PaGouast mporpamma 061e06pa3oBaTelbHON yUeOHOW MUCIUTLINHEI (fanee yaeOHOU
JTUCLUIUIAHBI) SIBJISIETCS. YaCThIO padoyeit oOpazoBaTenbHOM porpaMmsl (qanee - OIT)
Ha 6a3e OCHOBHOT'O OOIIET0 00pa30BaHuUs C TOTYYEHUEM CPEAHETO 0OIIEro
oOpazoBanus; Mo crenuanbHOCTIM U ipodeccusim CITO:

T'YMaHUTApPHOI'O HDOd)I/IJ'DI.

1.2. Mecto yueOHoi nucuuimuinabl O/1.01.04 B crpykrype ®I'OC CIIO Ha 06a3e
OCHOBHOT'0 00111er0 00pa3oBaHMs

1.3. Heam wm 3amauym y4eOHOM JUCHMIUIMHBI — TpPe0OBaHHUA K pe3yJbTaTam
0CBOCHHS 00111e00pa30BATEILHON YUCOHOM IUCHUIIINHBI:

OcBocHue COOCPKaHUA y‘I€6HOI>'I JUCTHUITIINHBI EcTtecTBO3HAaHME oOecreunBacT

JTOCTUKEHUE CTYJECHTAMHU CJICTYIOIIUX PE3YIbTATOB:

- IMYHOCTHBIX:

— YCTOMYHMBBIA HHTEPEC K UCTOPUH U JOCTHKCHHUSM B 00JIACTH €CTECTBEHHBIX HAYK,
YYBCTBO TOPJIOCTH 32 POCCUNUCKHE €CTECTBEHHbBIE HAYKH;

— TOTOBHOCTh K TIPOJIOJDKCHHUIO O0Opa30BaHMs, IIOBBIINICHUIO KBaJu(HUKAIMK B
M30paHHOM MPOo(dECCHOHANBHOM NEATEIFHOCTH C UCIIOIH30BAaHUEM 3HAHUM B 001aCTH
€CTEeCTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHKE 3HAYMMOCTH KOMITETCHIINI B 00JIACTH €CTECTBEHHBIX HayK
JUTSl 4eJIOBEKa U 00IIeCTBA, YMEHHUE UCTOJIb30BATh TEXHOJIOTUYECKUE JOCTHKEHUS

B oOnactu  (U3UKH, XUMHUH, OWOJOTMM Ui TOBBIIIEHUS COOCTBEHHOIO
HMHTEJUICKTYaJIbHOTO Pa3BUTHSI B BRIOpAaHHOU MPOGECCHOHANTBHON e TETbHOCTH;

— YMEHHE TPOAHATM3UPOBATh TEXHOTEHHBIE TTOCIEACTBUS JIJIsi OKPYKAIOIIECH Cpeibl,
OBITOBOI M MPON3BOJICTBEHHOM JCSATEIHPHOCTH YEIOBEKA,;

— TOTOBHOCTh CaMOCTOSITEJIbHO J0OBIBaTh HOBBIC JJii CE€Osl €CTeCTBEHHO-HAy4YHBIC

3HaHHUA C HCIOJIB30BAHHUEM JIs1 3TOTO OOCTYIIHBIX HWCTOYHHUKOB HH(l)OpMaL[I/II/I;



— YMCHHUC YIIPaBJISATH CBOCH MO3HABATEJIbHOM ACATCIbHOCTBIO, IIPOBOANTE CAMOOLCHKY
YPOBH:A COOCTBEHHOTIO HHTCJJICKTYaJIbHOI'O PAa3BUTHAA,
— YMCHHC BBICTPANBATL KOHCTPYKTHUBHBIC B3dMMOOTHOIICHUA B KOMAH/IC 110 PCUHICHUIO

00IIMX 3a7a4 B 001aCTH €CTCCTBO3HAHHS;

- MeTanpeIMeTHbIX:
— OBJIAJICHHE YMEHMSIMH U HaBbIKAMU pa3JIMYHBIX BUJOB IMO3HABATEILHON
JEATENBHOCTH ISl U3yUYEHHUSI Pa3HBIX CTOPOH OKPYKAIOIIET0 ECTECTBEHHOTO MUPA;
—MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAOJIOICHUS, HAYYHOTO SKCIIEPUMEHTA)
JUTSL UI3YYEHMS PA3IMUHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B TpodeccuoHanbHOM cdepe;

— yMEHHUE ONpeIesATh IEIH U 3a/1a4u JesTEIbHOCTU, BHIOMPATh CPEACTBA JJISI UX
JOCTH)KEHHUSI HA PAKTHKE;

— YMEHHE UCIOJIb30BaTh Pa3IMYHbIEe UICTOUYHUKH ISl TOJIYYEHHS] €CTECTBEHHO-HAYYHOU
MH(GOpMallUU U OLEHUBATh €€ JOCTOBEPHOCTb JIJIsl TIOCTHKEHHUS [TOCTABJICHHBIX 1IeJIeH U
3azay;

- IpeAMeTHBbIX:

— cOpMHUPOBAHHOCTh MPEACTABICHUNA O IIEIOCTHON COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHE MHpA, NMPUPOAE KAaK €IUHOM ILENOCTHOW CHCTEME, B3aUMOCBS3U
YyeloBeKa, MpHUpoAbl M  OOIIECTBAa, MPOCTPAHCTBEHHO-BPEMEHHBIX  MacluTabax
Bcenennoi;

— BJIaJICHUE 3HAHUSIMH O Han0oJiee BaKHBIX OTKPBHITHSIX U JOCTIKEHUSIX B 00J1aCTH
€CTECTBO3HAHHUS, MTOBIMABIIMX HA HBOJIFOLUIO NIPEICTABICHUNA O MPUPOJE, HA PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

— c(hopMuUpOBaHHOCTb yMEHUSI TPUMEHSIThH €CTECTBEHHO-HAy4YHbIC 3HAHUS IS
OOBACHEHHSI ~ OKPY’KAIOIIMX  SIBJICHWI, COXpaHEHUsi  370pOBbs, OOECIEUYEHUS
0€e30MacHOCTH  JKM3HEAESATENbHOCTH,  OEpeXHOro  OTHOWIEHUS K  TPUPOJE,
PAllMOHAIIBHOTO TPUPOJIONOJB30BAHMS, @ TAKKE€ BBINOJHEHHUS POJIM TPaMOTHOIO
MOTPEOUTES;

— c(OpMHUPOBAHHOCTh MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHHUS MPUPOIBI U

cpeacTtBax H3YUCHHA MCEraMupa, MakKpoMHpa MW MHKpPOMHpPA, BJIAACHUC IIpUCMaMHU



€CTECTBEHHO-HAYYHBIX HAOJIIOJIEHUH, OTIBITOB, UCCIEAOBAHUM U OLIEHKU JJOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB;

— BJIAJICHUE MOHITUHHBIM amlapaToM €CTECTBEHHBIX HAyK, MO3BOJISIIOLIMM I103HABATh
MHp, Y4aCTBOBaTh B JUCKYCCHUSIX O €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIOJIb30BATh
pasTuYHbBIC HWCTOYHWUKH WHQGOpMAIMK JUIsi TOJATOTOBKHM COOCTBEHHBIX padoT,
KPUTHUYECKU OTHOCUTBHCS K coobmieHussMm CMU, coaepkanum HayuyHyI0 HHPOpMAIIHUIO;
— c(hOpPMHUPOBAHHOCTh YMECHHUI TOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHUS
JUISL KaXJIOro 4YelloBeKa HE3aBUCHUMO OT €ro MpoQEeCCHOHANLHON JIEsITeIbHOCTH,
paznuyaTh (aKThl U OIICHKH, CPAaBHUBATH OIICHOUYHBLIC BBIBOJBI, BHUACTh MX CBSI3b C

KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEAEIEHHON CUCTEMOM LIEHHOCTEN.

1.4. KosnyecTBO 4acoB Ha ocBOeHHMe padoyeil mnporpaMMmbl y4eOHOWM
JTUCHHUILINHBI:

o MaxkcuManbHas yaeOHas Harpy3ka (Bcero) — 95 .

o o0si3aTenpHas ayJUTOpHas yueOHas Harpy3ka - 63 4acos,

o U3 HUX JIGKIUH — 47 4., B TOM 4uclie B popMe NpaKTUIECKOH MOATOTOBKH — 6 .,

o MPAaKTUYECKHX 3aHATHH — 16 4., B TOM uncie B hopMe MPaKTHIECKONW MOArOTOBKH — 144,

o camocTosITellbHast padoTa - 32 4acoB.

2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM JUCIHUIIJIAHBI
2.1. O0bem yueOHOV JTUCHMILUIMHBI U BHAbI Y4e0HOIl pa0doThl

Bua yueOHoii paGoThl Oobvem uacos
MakcumaJjibHas yueOHasi Harpy3ka (Bcero) 95
O6si3aTe/ibHAs1 Ay IMTOPHAasi yueOHAasi HArpy3Kka (Bcero), 63
N3 Hux nexkuuii 47
B TOM YHCJIC: MPAKTHYECKOI MOJATr0TOBKH 6

B TOM YHCJIE:
71a00paTOPHBIE 3aHATHS -

MPaKTUYECKHE 3aHATH, 16
B TOM YHUCJIE: MPAKTHYECKON MOATOTOBKH 14

KOHTPOJIbHBIE pabOThI -
CamocrosiTeibHas padboTa o0y4awuerocs (Bcero) 32

B TOM YHUCJIE:
IToaroroBka yCTHBIX BBICTYILICHUH 3CCe, .

pedepaToB, 10KIa10B, MPE3EHTALIUM 20

TBOPYECKUX PabOT 12




| IpomexyTouHas arTectanus B hopMe Jupepenyuposantozo sauema




2.2. TemaTu4yeckMid IVIAH M COAepP:KaHNEe Y4eOHOU JucunnIMubl Ecmecmeo3nanue

HaumenoBanue Conep:kanue y4ye0OHOro MaTepuasa, 1ad0paTopHble U MPAKTHYECKUE PadoThl, O0bem yacon YpoBeHb
pa3aesioB U TeM CaMOCTOsITe/IbHAsA padoTa 00yuauuxcs, KypcoBas padbora (IpoeKT) O0CBOEHHUA
1 2 3
BBenenue EctecTBeHHO-Hay4YHasi KapTHUHA MHpa. PoIb €CTeCTBEHHBIX HAYK B )KU3HH COBPEMEHHOTO OOIIECTBA. 171
[TpumeHeHne JOCTUKEHHI COBPEMEHHOIM XUMUU B TYMaHUTAapHOU chepe esaTenbHOCTH 00IIecTBa.
B mom yucne npaxmuueckas noocomoska
Pa3pgea 1. Xumus 20/8
OO0masi ¥ HeOpraHm4yeckKass XuMusi 10/5
Tema 1.1 Conep:xanue yueOHOro Marepuasa: 1 1,2
OcHoOBHbIE MOHATHA H | ] BemectBo. ATom. Monekyna. Xumudeckuid 31eMeHT. OCHOBHbIE 3aKOHBI XUMHUH. 1
3aKOHbI XUMHH OmpaoiceHue XuMU4ecKux CloNiCemos 8 NPOU3Ee0CHUX X)Y00HCeCMBEHHOU TUMepPamypul U UCKYCCMBdA.
JlaGopaTtopHas padora. -
[TpakTrueckas padoTa. -
KonTponbhas padota. -
CamocTosTenbHas paboTa 00y4yarouxcs. -
Tema 1.2. Coaepixkanue yueOHOro MaTepuaJa: 2
Ilepuoanyeckmii 1. 3HayeHne MepHOIUIECKOT0 3aKOHA U TIEpUOINYecKoi cuctembl aneMeHnToB J[.M. MenneneeBa s 1
3aKOH " pa3BUTHUS HAYKU
nepuoaneckas JlaGoparopHas paboTa.
CHCTEMAa 3JIEMEHTOB
JL.W.Menjeneena [TpakTrueckas pa60TaV. 1/1
Onpeodenenue maccosoii 001 XUMUUECKUX ITEMEHNO8 8 CIIOHCHOM 8euleCnee, NPAKMUUECK020 8b1X00a
seuecms. B mom yucne npaxmuueckas noocomoska
KonTponbhas pabota. -
CamocTtosTenpHas padora: -
Tema 1.3 Coaep:xanue y4eOHOro MaTepuaJa: 2 1,2
Crpoenue BewmecTBa | 1. Boja B mpupose, 6BITY, TEXHHKE U HA MPOM3BOJICTBE. DI3HUECKIE ¥ XMMIUECKHE CBOMCTBA BOJIBL. 1

Bona. PacTBopbl.

JlaGoparopHas paboTa




IIpakTHueckoe 3aHsaTUe
H3yuenue memooos ouucmiu 600ul. B mom uucne npakmuuecxkas noocomoexa

Konrponsnas pabora.

CamocrosrenbHas paboTa.

Tema 1.4 Coaep:kaHue y4e0HOro MaTepuasa: 2/1 1,2
Kaaccupukanus 1. Knaccudukanus HeopraHndeckux coeuHeHU. OKCHIIbI, OCHOBAHUS, KUCIOTBI, COJIA, UX 2/1
HEOPraHN4eCKuX CBOICTBA. B mom yucie npakmuyeckas noo2omoska

COeTHHeHHH JlaGopaTtopHast padora. --
[TpakTuyeckas padora. -
KonTponbhas padorta. --
CamocTosrenpHas padora. [loaroroska jgokinanoB mo teme «lIpumMeHeHne HeopraHMIeCKHX 2
COEJIMHEHUH B XO35MCTBEHHOM KM3HU YEIIOBEKAY.

Tema 1.5 Conep:xanue yueOHOro Marepuasa: 4 1,2
Meranisl 1 1. Meramibl, ux crniaBbl. CBOMCTBA U IPUMEHEHUE. B mom uucne npakmuueckas noocomoska 2/1
HEMETAJLIIbI 2. Hemerannsl. Baxkneiime coequHEeHNs METAJIJIOB M HEMETAIIJIOB B IPUPOIE M XO3SICTBEHHOM

JCATCIIBHOCTHU YCJIOBCKA. B mom uucne npakmuieckas no020moeKa 2/1
JlaGopaTtopHast padora. --
[TpakTrueckas padoTa. --
KonTponbhas pabora. --
CamocTtosrenbHas padota. [loarotroBka npeseHTauii Mo Temam: 2
«MeTasl ¥ CIIJIaBbl KaK XYA0KeCTBEHHBIN MaTtepuany», «CoequHeHNs METAJIJIOB KaK
COCTaBHas 4acTh CPEJICTB M300pa3UTENHLHOTO UCKYCCTBaY, «HemeTambl 1 X cCoOeTuHEHUS
KaK COCTaBHAsl 4YaCTh CPEJICTB M300Pa3UTEILHOTO HCKYCCTBAY.

Oprannyeckue coeMHEHUs 10/3

Tema 1.6 Coaep:xaHue yueOHOr0o MaTepuaJja: 2/1 1

Yraesonopoant 1. TlpenenvHbIC U HEMPEIEIBbHBIE YTIIEBOAOPO/IBI. 1
JlaGopaTtopHast pabora. --
Ilpakmuueckas paboma 1/1

«lIpupoonvie ucmounuku y2ne6000p0006» B mom uucne npakmuyeckas no02omosKa

KonTponbhas pabota.




CamocrosrenbHas padora. [lonroroBka pedepaToB o TemMam:

[TpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB, UX 3HAUCHUE B )KU3HH YEIOBEKA. JKOJIOTUUYECKHE 2
npo6embl 100bIYN U HeTenepepaboTKH.
Tema 1.7 Coneprxkanne yueOHOTo MaTepuasa: 2 1
Kucsiopoaconepkamm |1 Crypre, KUCIOTEL, KUPBI, yIIeBOAbL. IIpeICTABATEIN KUCIOPOICOACPIKAILMX OPTaHUUECKIX 2
€ Opranm1eckue COEIMHEHMI: METUIIOBEIN M STUIIOBBIN CIIUPTHI, TIIMIEPHUH, YKCYCHAss KHUCIOTA. JKUPBI KaK CII0KHEIE
coeIMHEeHH ShupHL.
JlaGopaTtopHast padora. --
[TpakTuyeckas padora. -
KonrponsHas pabora. -
CamocTtosTenbHas paborta. --
Tema 1.8 Conep:xanue yueOHOro MaTrepuasa: 4/1 1,2
A3oTcoaepikamue 1. AMUHBI, aMUHOKHUCIIOTBI, O€JIKH, UX (YHKIIHH. 2
OpraHuveckue 2. Ilmactmaccel ¥ BoJIokHA. [IpuMeHeHre moMMepoB B MPUKIIATHOM U KJIACCUYECKOM 1
COCANHECHUS M300pa3uTEeILHOM UCKYCCTBE.
JlaGopaTtopHast padora. -
[IpakTHyeckoe 3aHsTHE! 1/1
H3yuenue ceoiicme naacmmacc u 60J10KOH. B mom uucie npakmuueckdsi HOO20mosKd
KonTponbhas pabota. --
CamocrosrenbHas paboTa.
Tema 1.9, 1.10 Coaepixkanue yueOHOro MaTepuaJa: 2 1,2,3
XuMus ¥ OPraHu3M | 1 Xumus U OpraHu3M YeloBeKa -
YeJjioBeKa. XUMHUA B | 2 XpMmus B OBITY.
OuiTy JlaGopaTtopHast pabora. --
[IpakTuueckas padota. Y pok-koHpepeHus «XuMusi U OpraHu3M 4eaoBeka. XuMus B ObITY». 2/1
B mom yucne npakmuiecKkas noo2omoesKka
Konrponsnas pabora. --
CamocrosrenbHas padora. [lonroroBka cooOLeHH 10 TeMaMm: 1

Posib 6€1KOB, XKHPOB, YIVIEBOIOB U MUHEPAJIIOB B OPraHHU3ME YEJIOBEKA.
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Pasnex 2. BuoJorus 20/8
Tema 2.1 Conep:xanue y4yeOHOro MaTepuaJa: 1 1
buojorus — 1. 3apaum 6uonorun. MeToabl UCCIEIOBAHUS JKUBOU MPUPOJIBI B OMOJIOTUH. 1
COBOKYIHOCTDH HayK 0
’KHBOIi IpHpoJe JlabGopaTtopHast padora. --
[TpakTuyeckas padora. -
Kontponbhas pabota. --
CamocrosrenbHas pabora. Hanucarts scce «3HaueHHE OMOJIOTUY B KU3HU YETOBEKA. 1
Tema 2.2 Coneprxkanue yaeOHOro MaTepuarna: 5/1 1
Kierka 1. Kitetka — cTpykTypHO-(DYHKIIMOHAIbHAS €IUHHIA )KUBOI MaTepuu. CTpoeHHe KICTKH. 1
2. XuMU4ECKHI coCTaB KJIeTKH. PoIb HEOPraHM4YeCKHX BEIIECTB B KU3HU KIIETKU. 2
3. Ponb opraHYecKuX BEIIECTB B KU3HHU KIICTKH. 1
JlaboparopHas paboTa. --
[TpakTrueckas padoTa.
Ponwb opzanuueckux eeujecme 6 opzanume 4enoeeKka. B mom yucie npakmuueckas nod2omosKa 1/1
KonrtponsHas pabora. --
CamocrosrenbHas padora. [logroroska noknanos no reMaM: OTKpeITHE BUPYCOB. Bupycsl u 2
6akreprogaru. YUro rakoe BUY? Muds! u npasaa o BUY? IIpopunakruka BUY - nndexun.
Tema 2.3 Conep:xanue yueOHOro Marepuasa: 4/1 1,2
Oprannzm 1. OGMeH BelecTBOM U YHEPTUEH C OKPYXKAIOIIEH Cpeiol KaKk HeOOXOAMMOE YCIIOBHE 1
CYIIECTBOBAHHUS )KUBBIX CHCTEM.
2. 3agaum ¥ METO/BI TEHETHUKH. 2
JIaGoparopHas pabora. --
[TpakTryeckas pabora.
Cocmaenenue oananca NUMAHUA. B mom uucne npaxmuueckas no02omosKka 1/1
KonTtponsHas padora. -
CamocrosarenbHas pabora. Iloaroroska gokinanos no reMam: «HacneacTBeHHbIe 00JI€3HN YeIOBEKa 2

1 ux npodunaktuka», « MeTopl FTeHETUKU U3y4eHHs HACIeACTBEHHOCTH YeloBeKay, « BiusHue
AJIKOTOJIM3Ma, HAPKOMAHUHU, KYPEHHs Ha HACJIEICTBEHHOCTbY.
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Tema 2.4 Copepxanrie yaeOHOTO MaTepHana; 6/4 1,2
Bun 1. Bupg, ero kputepuu. [lonynsauus kak CTpyKTypHasi €IMHULIA BUAA. 2
JIaGoparopHas pabora. --
[TpakTuyeckas padora.
1. Amnanus u oyenka paznuunvix 2unome3s RPOUCXONHCOCHUS IHCUZHU HA 3emIe.
2. Ananu3 u oyeHKa paziuyHbIX 2UNOMeE3 RPOUCXOHCOCHUS YeN06eKa. B mom uucne 2/2
npakmudeckas n0020MmoeKa
3. Ypox kongpepenyusn «buonuka Kax 00Ho u3 Hanpagienull Guonozuu u Kubepnemuxuy». B mom
uucie npakmudeckKas no020moeKa 2/2
KonTponbnas padora. --
CamocrosTenbHas padora. [logroroska nokinanoB no Temam: «I[IpoucxoxaeHus 4eI0BEYECKUX pacy, 2
«['unote3sl MPOUCXOXKJICHHS XKU3HU Ha 3eMIIey.
Tema 2.5 Coneprxanue yueOHOTo MaTepuara: 4/2 1,2,3
IKOCHCTEMBI 1| ITpeamer u 3amaun sxoaoruu. [ToHATHE 00 SKOIOTHYECKUX CUCTEMAX. 1
JlabGopaTopHas pabora. --
[IpakTuueckas pabora.
1. «Cocmasnenue cxem nepedauu snepzuu no mpoguueckum yenam». B mom yucie 1/1
npakmudeckas n0020MmoeKa
2. OcHoeHble nanpaesienus 6030elcmeusn uenoeexka na ouocgepy. B mom uucne 21
npakmu4eckas n0020MoeKa
KonTponbhas padora. --
CamocrostenbHas padota. [logroroBka npeseHranuii o Temam: «3arpsizHeHue ouocgepsl, 4

rusipocdepsl», «AHAIU3 U OLIEHKA MOCIEICTBUM AesITeIbHOCTH YelIOBEKa B OKPY>KaloLIel cpeziey,
«['106anpHpIe FKOIOrHYECKUE TPOOJIEMBI M TYTH UX PELICHUSI.
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Pa3gea 3.

dusuka 20/3
Tema 3.1 Coaep:kaHue y4e0HOro MaTepuasa: 6/1 1,2,3
Mexanuka 1. MexaHnyeckoe JBM)KEHHE, €r0 OTHOCUTENLHOCTD. 2
2. Cuitel B IpUpOJIC. 1
3. Umnynbcel Tena. PeakTuBHOE ABMXKEHUE. 2
JlaboparopHas padora. -
[IpakTuueckas pabora.
Hccneoosanue 3aeucumocmu cuil mpeHus om eeca mena. B mom uucne npakmuueckas nod2omosxa 1/1
KonTponbnas padora. -
CamocrositensHas padbora. [loaroroska pedeparor no remam: HeBecomocTs. 4
Tema 3.2 Conep:xanue yueOHOro Marepuasa: 4/1 1,2,3
OcHoBbI 1. MonekynsapHO-KMHETUYECKasi TEOPHs CTPOCHHUS BellecTBa. TerioBoe IBUKEHUE. 2
MOJIEKY.ISIPHOH 2. WneanwHbiii ra3. Kpucramumyeckue u aMop(HbBIE BEIIECTBA. B mom uucie npakmuyeckas 2/1
Gbuszuky u no020mosKa
TePMOIAMHAMUKH
JIaGoparopHas pabota -
[IpakTuueckas pabora. --
KonTponbnas padota --
CamocrostenbHas pabota. [TogroroBka nmpeseHTauit mo Temam: 4
TemnioBbIe MaNTUHBI, UX TPUMEHEHUE.
DKOJOTHYECKHe MPOOJIEeMbl, CBSI3aHHBIE C TPUMEHEHHUEM TETJIOBBIX MAalllKH.
Tema 3.3 Conep:xxanue yueOHOro MaTepuaJia: 6 1,2
OcHoBbI 1. BzaumoaeicTBUE 3apsHKEHHBIX TeJl. DIEKTPUICCKUN 3apsil. DIEKTPOCTATHIECKOE TMOJIE. 2
JJCKTPOAMHAMUKH | 2 T[oCTOSHHBIN JEKTpUUecKuil TOK. 3akoH OMma. 2
3. MarHuTHOE 10JI€ ¥ €r0 OCHOBHBIC XapaKTCPUCTHKH. )

JlaGopartopHas paboTa.

[TpakTryeckas padora.
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KonTtponpHas pabora.

CamoctosrenpHas padora. [loaroroska gokinanos mo TeMam: [lomydeHus u nepegada YHEPTHH. 2
PaboTa DnexTpoaBurarers.
Tema 3.4 Copaepxxanue y4eOHOTro MaTepuaJa: 2/1 1,2
Kosiebanust 1 BOJIHBI | 1, CoGoxHble KoeOanus. MeXaHH4YeCKHUe, 3BYKOBbIC, YIbTPAa3BYKOBBIE U SICKTPOMATHUTHBIC
BOJIHBL. [Ipupona cBera. B mom uucne npaxmuueckas noo2omogka 2/1
JlaGopaTtopHast pabora. --
[IpakTuyeckas padora. -
Kontponbhas pabota. --
CamocrosrenbHas pabora. [TogroroBka noknanos no remam: Pagrocssass. Matepdepennus u 2
TQpaKIus CBeTa.
Tema 3.5 Conep:xanue yueOHOro MaTepuaJia: 2 1,2
DJIeMeHTbI 1. KBanToBsie cBolicTBa cBeTa. du3nka aroma M aTOMHOTO sjpa. PagnoakTuBHOCTh. PannoakTuBHbIC 2
KBaHTOBOI (pU3HKH W3JIy4E€HHS U UX BO3/ICMCTBUE HA )KUBBIE OPTaHU3MBI.
JlaboparopHas padoTa -
[IpakTuyeckas pabora -
KonTposabnas pabora --
CamocTtosrenbHas padora. [loaroroska nokinaaoB mo TeMaM: «[IpuHIUT AeHCTBUS U UCTIOTIB30BAaHUE 2

nazepay, «nepHas SHEpreTuKay.

JudpdepeHunpoBaHHBIN 3a4eT

Bcero
AYIUTOPHBIX:
CaMOCTOATENBLHBIX:

[TpumepHnbie Tembl pedepaToB (JOKIAI0B ), HHIUBUAYAIbHBIX IPOEKTOB!

% Marepusi, GOpMbI ee TBUKEHHS U CYLIECTBOBAHUSL.
¢ TlepBsrii pycckuii akagemMuk M.B.JIoMOHOCOB.

95
63
32
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HckyceTBo 1 npouecc no3HaHus.

®u3nka U My3bIKaIbHOE UCKYCCTBO.

[{BeTomy3bIKa.

®u3nka B COBPEMEHHOM IIUPKE.

du3nyuecKre METO/IbI UCCIICIOBAHUS TAMSITHUKOB UCTOPUH, APXUTEKTYPhI U MPOU3BEACHUN
HCKYCCTBA.

Hay4Ho-TexHHUYeCKuil porpecc u mpoOIeMbl SKOJIOTHH.

buotexHonorus u renHas uaxeHepusi — texnosnoruu XXI Beka.

HanoTtexHosorust kak NpuoOpUTETHOE HAIIPaBJICHUE PAa3BUTUS HAYKU U ITPOU3BOJICTBA B
Poccuiickoit deneparum.

OxpaHa OKpyKaromieil cpeibl OT XUMUYECKOTO 3arpsi3HEHHUS.

PactBopsI Bokpyr Hac.

Ycrpanenue )KeCTKOCTH BOJIbI HAa IPOMBIIIICHHBIX TPEITPUATHSX.

Hcroprsi BOBHUKHOBEHUS U Pa3BUTHSI OPIrAaHUYECKON XUMUU.

YrneBoibl U UX pOJib B )KUBOW IPUPOJIE.

Kuppbl Kak NPOAYKT MUTAHUS U XUMUUYECKOE ChIPbE.

HexBaTka mpo10BOJICTBHS Kak TiI00ampHast mpobiiemMa 4eIoBeYeCcTBa U ITyTH €€ PEIICHUSI.
CpencrTBa rUrneHbl Ha OCHOBE KUCIOPOACOAEPKAINX OPraHUYECKUX COCTUHEHUMN.
CuHTeTHYECKHE MOIOIINE CPEJCTBA: JOCTOMHCTBA U HEJIOCTATKH.

Jedunut Genka B MUILEBBIX MPOIYKTAX U €0 MPEOJ0JICHUE B paMKax T0o0anbHON

IIPOJIOBOJILCTBEHHOMN IIPOIPAMMBI.
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B.U. Bepnasckuii u ero yuenue o ouocdepe.

Hcropus u pa3BuTHE 3HAaHUH O KIIETKE.

Oxpy:xarolas yeJIoBeKa cpesia U €e KOMIIOHEHTBI: Pa3JInYHbIe B3IJIs/1bl HA OJHY MpoOiIeMy.
[Homynsus kak equHUIa OMOIOTUYECKOM SBOIOIHH.

[Homynsius Kak SKonoruyeckas eJuHuIa.

CoBpeMeHHBbIE B3IJIs/1bI Ha OHOJIOTHYECKYIO SBOJIIOLIHIO.

CoBpeMeHHbIE B3IJISA/Ibl Ha IPOUCXOXK/ICHNE YETIOBEKA: CTOJIKHOBEHHE MHEHUH.
CoBpeMEHHbIE METOABI UCCIIEOBAHNS KIIETKH.

Cpenbl 0O0UTaHMsI OPraHu3MOB: IPUUUHBI Pa3HO00pa3Hs
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3. YCJIOBUS PEAJIM3ALIMM YUYEBHOU JUCILUTIJIMHBI

3.1. TpebGoBanusi K MUHUMAJLHOMY Y4€OHO-METOAMYECKOMY M MATEPHAIbHO-
TeXHH4YECKOMY 00ecrne4eHuIo

Peanuzamus yqeOHOM TUCHUIUIMHBI TpeOyeT HaMu4Ksl y4eOHOTo KabuHeTa,
1abopaTopuu

O6opynoBanue yueOHOro kabruHera: pabouue CTOJIbI U CTYJbs Ha 25
0OyJarommxcs

Texuuueckue cpeactsa ooyuenus: 1K, MynbTuMe IMIAHBIN TPOESKTOP

Y4aeOHOo-MeToqnIECKOe 00eCIIeUeHHUE:

MHOTO()YHKITMOHAIbHBIN KOMIUICKC TTPETIOIaBaTeIs;

HarJIsAHbIC TOCOOUS (KOMIUICKTHI yUeOHBIX TaOJIHII, IJIAKATOB, TOPTPETOB
BBIJIAIOIINXCS YUEHBIX);

HH(POPMAITMOHHO-KOMMYHUKATUBHBIC CPEJICTBA;

AKpPaHHO-3BYKOBBIC ITOCOOUS;

KOMIUIEKT TEXHUYECKHUI JOKYMEHTAIIUK, B TOM YHCJIC ITacTIopTa Ha CpeJIcCTBa
o0y4eHHsI, THCTPYKIIUH 10 UX UCTIOJb30BaHUS M TEXHUKE 0€30IMacHOCTH;
OubMoTeuHbIN HOH/I.

3.2. UudopmannoHHoe odecneyeHne o0yueHust
OCHOBHBIE HCTOYHUKHU:

1. KoncrantuHoB, B. M. buonorus mis npodeccuit u crnenuanbHOCTEH TEXHUYECKOro M
€CTeCTBEHHO — HAY4YHOTO Mnpoduiei: y4yeOHUK Al CTYIEHTOB YUPEXKIEHUH CpelHero
npodeccuonanpHoro odpasosanust/ B. M. Koncrantunos, A. I'. Pezanos, E. O. daneesa.:
nox penaknuedr B. M. KoncrantuHOBa. — 6 —¢ m3g-e, crep. - MockBa: M3a. Llentp
«Akagemus», 2017. — 336¢. (IlpodeccuonanbHoe obpazosanue). - ISBN 978-5-4468-
5995-5.

2. Caenxo, O.E., EcrectBo3Hanue: yuebnoe nocodue mis CIIO/ O. E. Caenxo, T.I1.
Tpyumna, O.B. Apytionss. - Mocksa: KHOPYC, 2014. — 368c. — (CIT1O). ISBN 978-5-
406-02749-3

3. Tabpuensn, O.C. Xumus uist npodeccuii crienuanbHOCTe COIMATIbHO-I)KOHOMHYECKOTO
npodwist 1 ryMaHuTapHoro npoduist: yueonuk / O. C. IN'abpuensa, U. I'. Octpoymos. — 8
— e m3aro, crep. Mocksa: Uznat. Llentp «Akagemus», 2014.-208c. ISBN 978-5-4468-
0636-2

HNuTepHeT-pecypcesl:
1. (omumniuana «Ilokopu BopoOneBbI TOphI»)
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2. www.hemi.wallst.ru (O6pa3zoBaTebHBIN CAUT IS MTKOJIEHUKOB « XHMHUS)
3. www.chem.msu.su (QnekTpoHHas OHOIHOTEKA 10 XUMHUH )

4. www.physiks.nad.ru (Pusuka B aHUMAIIHAX )

5. www.biology.asuu.ru (Bcs 6uonorust CoBpeMeHHast OMOJIOTHs, CTAThH,

HOBOCTH, OMOJIMOTEKA)

4. KOHTPOJIb 1 OUEHKA PE3VJIBTATOB OCBOEHHMA

JIUCLUTUIMHEI

KOHTpOJ'IL H OIEHKa pC3yjdbTaTOB OCBOCHHUA AWCHOUINIMHBI OCYHICCTBIICTCA

npernogaBaTciicM B mponcecce

IIPOBECHUS

IMPAKTHUYCCKHUX 3aHATUM )51

7abopaTopHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHCHUS OOYyJarONTUMUCS
WHUBUTYaTbHBIX 3aIaHUH, POCKTOB, UCCIICTOBAHUN.

Pe3yabrarbl 00yueHus
(ocBOCHHBIE YMEHHS, YCBOCHHbIEC

3HAHUA)

DopMbI U METOAbI KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00y4eHusl

JINUHOCTHBIX:

® YCTOMYUBOCTH HHTEpECca K
UCTOPUM H  JOCTHKECHUSM B

00JIaCTH  €CTECTBEHHBIX HaYK,
YyBCTBO ropJI0CTH 3a
poccuiickue €CTECTBEHHBIE
HayKH;

¢ [ OTOBHOCTh K TIPOJOJKEHUIO
oOpasoBaHus, MOBBIIICHUIO
KBAIM(PUKALIUK B  W30paHHON
npodeccCuoOHabHON
JEATEeIIbBHOCTH
WCIOJIb30BAaHUEM  3HAHUW B

00JIaCTH €CTECTBEHHBIX HAYK;

e OOBEKTUBHOE OCO3HaHHeE

3HaAaYUMOCTH KOMIICTCHIIH B

o0macTu busuku, XHAMUH,

onosornu  JJId

COOCTBEHHOI'O

ITOBBIIICHU

WHTEJUICKTYaJIbHOTO DPAa3BUTHS B
BBIOpaHHOW TpoecCHoHaATbHON

MOHI/ITOPI/IHF OBBIC UCCIICAOBAaHUA:

.TGCTI/IpOBaHI/Ie IICUXO0JIOTOM HJIHN
KJIaCCHBIM PYKOBOIHUTCIICM

L4 AHKGTI/IpOBaHI/IG
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JACATCIBbHOCTH YCJIOBCKA,

e YMeHue IPOAHATM3UPOBATH
MOCJIEACTBUS
TUTST OKpY’Karomien cpenpl,

OBITOBOM M TPOU3BOJICTBEHHOU

TCXHOJIOTHYHBIC

JACATCIBHOCTH YCJIOBCKA,

e [ OTOBHOCTH K
CaMOCTOATEILHOMY JOOBIBAaHUIO
HOBBIX JUII ce0s1 €CTECTBEHHO

Hay4YHbIE 3HAHMS C
UCIIOJIb30BAaHUEM I OTOTO
JOCTYITHBIE VUCTOYHHUKHU
uH(popManuu;

e YMEHHE  YIIPaBIMATH CBOEH
ITO3HABATEIIHOU
NEeSATEIbHOCTHIO, MPOBOJIUTH
CaMOOLIEHKY YPOBHSI
COOCTBEHHOTO

HHTCIICKTYAJIbHOI'O PA3BUTHA,

e YMeHue BBICTPANBaTh
KOHCTPYKTHUBHBIE

B3aMMOOTHOIIICHUSI B KOMAaHJE
M0 penieHuo oOmux 3agad B

00J1aCTH €CTECTBO3HAHHS;
MeTanpeaMeTHBIX:

e OBnazicHNE YMEHUAMHA u
HABbIKAMHU  Pa3JIMYHBIX BHJOB
MO3HABATEIbHOU JEATEIHHOCTH

A1 U3YUYCHHUSA PasHbIX CTOPOH

OKPY’KAIOLIEro  €CTECTBEHHOTO
MUpA;

e [[pumeHeHue OCHOBHBIX
METOJ0B ITO3HaHUs
(mabmroieHus, HAay4YHOTO

AKCTIIEPUMEHTA) ISl U3y4YEeHUS

¢ BrinosiHeHne KOMIIJIEKCHBIX
3a4JaHUM ~ HAa  MEXIPEAMETHON
OCHOBE, UCII0JIb30BaHUE

MIPOBEPOYHBIX 3aJaHH, yCIICITHOEC
BBITIOJTHEHHE KOTOPBIX  TpedyeT
OCBOCHMSI HABBIKOB pabOTHl C
uHpopmarmei.

e Hanucanue u 3ammra pedepaToB
Ha KoH(pepeHIun
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Pa3IUYHBIX CTOPOH E€CTECBEHHO-
HAyYHOW KApTUHBI MHpa, C
KOTOPBIMU BO3HUKAET
HEOOXOJIMMOCTh CTAJIKMBATHCA B
npodeccuoHanbHOU cepe;

e YMeHue HCII0JIb30BaTh
pa3lIMuHbIE  WCTOYHUKH  JJIA
ITOJIYYEHHsI €CTECBEHHO-HAYYHOU
uHpoOpMalMu W OlICHHBATh €e
JIOCTOBEPHOCTD JIJISI JOCTHUKECHUS
MOCTaBJICHHBIX 1ICJICH U 3a/a4;

IIpeameTHbIX:

¢ ChopMHPOBAHHOCTH

MPEACTABJICHUN O ILEJIOCTHOU
COBPEMEHHOMU €CTECTEHHO-
HAay4YHOU KapTUHKE MHpA,
IIPUPOJIE KAaK €IMHOW LIEJIOCTHOU
CHCTEME, B3aMOCBSI3H YEJIOBEKa,
IPUPOABI U oO1iecTna,
MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax Bcemennoi;

e Brrajienue 3HaHUAMHU O HanboJiee
BaKHBIX OTKPBITHSIX u
JIOCTHKCHUSX B oOmacTu
€CTEeCTBO3HAHMS,  MOBJIMSIBIINX
Ha SBOJIIOIMIO NPEACTABICHUN O
MPUPOJAE, HA Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

e ChopMHpPOBAHHOCTH yYMEHUS
HPUMECHSTH €CTECTBEHHO-
Hay4YHBIC 3HAHMS TUTS
OOBSICHEHUS OKPYXAIOIUX

SIBIICHUI, COXPAHCHUS 3J0POBBS,
obecrieueHus 0e30MmacHOCTH
KU3BHEJEATEIHOCTH, OEpEKHOTO
OTHOILIEHUS K IpUpoOJIE,

Texywuu KoHmpons:

.OHGHKa YMGHI/Iﬁ HCIIOJIb30BaHU
CIIpaBOYHBIX MaTCpPUAJIOB

e OllcHKa YMEHUH AaHAJIU3UPOBATH
€CTEeCTBEHHO-HAYUHbIC 3HAHUS

e OrieHKa BBIIIOJIHEHUS JOMAIITHUX
3aJIaHUN

e O1leHKa BBITIOJIHEHUSI 3aJlaHUil B
pabouux TeTpaasax

e OrieHKa JIOKJIAJIOB, COOOIICHMIA,
MpEe3eHTAIN, TBOPUYSCKHUX PadOT.

IIpomesicymounvlit KOHMPOIb:

e OlleHKa YCBOEHHBIX pE3YyJIbTATOB
00yueHus B X0/€e
mudhepeHIIMpOBaHHOTO 3a4éTa
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paIMoHaIBLHOTO
IPUPOJIOTIONB30BAHUS, a TaKKe
BBITIOJTHEHHSI POJIM TPAMOTHOTO
MOTPEOUTENS;

¢ C(hopMUPOBAHHOCTH

NPEACTABICHH O  HAYYHOM
METO/I€ IO3HAaHUS NPUPOABI U
CPEACTBAaX M3Y4YEHHs] MEraMmpa,
MakpoMupa ¥ MHKPOMHPA;

BJIaJICHUE npreMaMu
€CTECTBEHHO-HAYYHBIX
HaOIIOICHUH, OMBITOB,
HCCJIEIOBAHUN u OLICHKH
JIOCTOBEPHOCTH MTOJTYYEHHBIX
pE3yJIbTaTOB;

e Bianenue MOHSITHNHBIM

arIaparoM CCTCCTBCHHBIX HAYK,
IMO3BOJIAIOIIKUM IIO3HABATh MHUDP,
Y4aCTBOBATb B AUCKYCCHAX IIO
CCTCCTBCHHO-HAYYHBIM

BOTIpOCam, WCTIOJIb30BATh
pa3IUYHbIC WUCTOYHUKHU
uHQOpMAIMU I TIOJITOTOBKHU
COOCTBEHHBIX pabor,
KPUTUYECKA  OTHOCUTBCS K
COOOIIICHUAM CMU,
COJEpIKaIUM HAYYHYIO
uH(dOpMaIHIo;

e ChopMHpPOBAHHOCTH yYMEHUM
MTOHUMATh 3HAYNMOCTh

CCTCCTBCHHO-HAYYHOI'0O  3HAHHUA

JUTSI Ka)K10r0 YeJioBeKa
HE3aBUCUMO oT ero
podeCcCHOHATIEHON

NESATEITLHOCTH, pa3nnyaTh (haKkThl
u OILICHKHU, CpaBHUBATh
OIICHOYHBIC BBIBOJIbI, BUAETh MX
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CBA3b C KPUTCPUAMU OLCHOK H

CBSI3b KPUTEPUEB c
OIIPEICIICHHOU CHUCTEMOU
EHHOCTEMN.
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