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1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEEHOM JJUCIIUIIJIUHBI
B1.06 ECTECTBO3HAHHUE

1.1. Ob6aacTb npuMeHeHus: padoyeil MPOrpaMMsl
PabGouass mporpamma yue6Hoit aucuuriuael B/1.06 EcrecTBoO3HaHMe sBisiETCS
YacTbIO MPOrpaMMbl IOJITOTOBKHU CHEUATMCTOB CPEIHETO 3BE€HAa B COOTBETCTBUHU C
®I'OC no cneunansHoctu 54.02.01 J{uzaitn (mo otpacnsim). PaGouas nmporpamma
y4eOHOM  JUCHUIUIMHBI  MOXET OBbITh  HMCIHOJB30BaHAa IMpPH  MOATOTOBKE
KBTU(PUITUPOBAHHBIX pabOUMX, CIyKAIUX, CIEUATMCTOB CPEIHETO 3BEHA.

1.2. MecTo y4eOHOM TUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CIEeIUAUCTOB CPe/IHEr0 3BeHA:
VYuebnas guctnumummHa BJ[.06  EctecTtBo3HaHme — sABIseTCS  0a30BOH
JTUCHUTUIMHON 00111€00pa30BaTEIbHOM MOATOTOBKH.
1.3. leau u 3aga4u y4eOHOH AUCHMIVIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOEHMSI Y4eOHOM TUCIUNINHBI:
OcBoenne coaepxkanusi ydeOHou  gucuumuimabl  BJI.06  EctecTBo3HaHue
obecrnieurBaeT JOCTH)KEHUE CTYACHTAMU CIICIYIONINX Pe3yJbTaTOB:
JIMYHOCTHBIX:
-yCTOWYUBBIA MHTEPEC K UCTOPHUH U JIOCTHIKEHUSIM B 00JIaCTU €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBEHHBIC HAYKU;
-TOTOBHOCTh K TMPOJOJKEHHUIO OO0pa30BaHUs, IOBBIMICHUIO KBaTU(UKAIIUA B
n30paHHON TpodecCHOHANBHON JeATeIbHOCTH C HCIOJIb30BaHUEM 3HAHUN B
00J1aCTH €CTECTBEHHBIX HAYK;
-00BEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETCHIIMH B 00JIACTU €CTECTBEHHBIX
HayK JUIsS 4YeJIOBeKa W OOINecTBa, yMEHHE WCIOJIb30BaTh TEXHOJOTUUCCKUE
JOCTH)KCHUST B 00JacTH  (PU3HKHA, XWMHUH, OWOJOTMH IS  ITOBBIIICHUS
COOCTBEHHOTO HHTEJIJIEKTYaJbHOT'O Pa3BUTHS B BBIOpPAaHHOW MpodhecCHOHAIBHOM
JESITEIbHOCTH;
-yMEHHUE MPOaHaIN3UPOBATh TEXHOTCHHBIC MOCIEICTBUSA JJIsI OKPYKAIOUIECH CPEIbI,
OBITOBOM W MPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA;
-TOTOBHOCTb CaMOCTOSTEIIPHO JOOBIBATh HOBBIC NJI CeOSl €CTECTBCHHO-HAyYHBIC
3HAHUS C UCIIOJIB30BAaHUEM JIJISL TOTO JTOCTYITHBIX HCTOYHUKOB MH(MOPMAIINH;
-yMEHHUE YIPaBISATh CBOEW MO3HABATEJIBHOM JIEATENbHOCTHIO, IPOBOJUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEJIIIEKTYaIbHOT'O Pa3BUTHS,
-yMEHHUE BBICTpauBaTh KOHCTPYKTHUBHBIC B3aWUMOOTHOIICHUS B KOMaHJE IO
pelIeHuo O0INX 3a71a4 B 00J1aCTH €CTECTBO3HAHUS,
MeTanpeaMeTHbIX:
OBJAJICHUE YyMEHMSIMH U HaBbIKAMH PA3JUYHBIX BHUJOB I[10O3HABATEIBLHOU
NESATEIBHOCTH JIJI1 U3YUYEHHUSI Pa3HBIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOTO MUPA;
IIPUMCHEHUE  OCHOBHBIX  METOJIOB  MO3HAaHHUS  (HAONIOACHUSA, HAYIHOTO
IKCIIEPHUMEHTA) I U3YUYCHUS PA3IMUHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, €  KOTOPBIMH  BO3HHUKA€T  HEOOXOAWMOCTh  CTaJKHUBAaThCA B
npodeccuoHanbHou chepe;
YMEHHE ONpEeNeNsaTh LU M 3a7adyu JesITeIbHOCTH, BBIOMpATh CPEACTBA IS HUX
JTOCTHIKECHHS Ha TIPAKTHUKE;



YMEHHE HCIIOJIH30BaTh pa3IuJHbIE UCTOYHUKU JUISt TTOJTYICHHSI
€CTCCTBEHHOHAYYHON WH(GOpPMAIIMM U OIEHWBAaTh €€ JOCTOBEPHOCTh IS
JOCTYDKEHUS ITOCTABJICHHBIX LIEJIEH U 3a/a4;

npeIMeTHbIX:

-chOpMUPOBAHHOCTD MIPEICTABICHUN 0 LIEJIOCTHOM COBPEMEHHOU
€CTCCTBEHHOHAYYHOW KapTHMHE MHpa, IMPUPOJC KaK SAMHOU IEJIOCTHON CHCTEME,
B3aMMOCBSI3H YEJIOBEKA, TNPHUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax BceneHnnoii;

-BJIaJICHAC 3HAHUSIMH O HamOOoJee BAXKHBIX OTKPHITHUSAX U JOCTHIKEHUSAX B 00JIaCTH
€CTCCTBO3HAHMS, IMOBJIMABIINX HA SBOJIOIHMIO TPEACTABICHUNA O TPHUPOJIE, Ha
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

-cOpPMHUPOBAHHOCTh YMECHUS TPHUMCHSITh €CTCCTBCHHOHAYYHBIC 3HAHUS IS
OOBSCHCHUS OKPYKAIOIIUX SBJICHWUH, COXPAHCHHUS 37I0POBbS, OOCCICUCHHS
0€30MacHOCTH  KHU3HEICATEILHOCTH, OCEPEeKHOTO OTHOIICHUS K TPHUPOJC,
PaIMOHAILHOTO TPUPOJIONIOJIB30BAHMS, @ TAKKE BBITIOJHECHUS POJIM T'PAMOTHOTO
OTpeOUTETIS;

-c)OPMHUPOBAHHOCTh TPEACTABICHUA O HAyYHOM METOJIC TO3HAHHUS MPUPOILI U
CpelICTBaX M3y4YCHUs MEraMHupa, MakpoMupa U MHKPOMHpA; BIIaJICHUE MMPUEMaMHU
CCTCCTBCHHOHAYYHBIX  HAOJIOJCHUH, ONBITOB, HCCJICAOBAHMA H  OILICHKH
JOCTOBEPHOCTH IMOJTYYCHHBIX PE3YJIBTATOB;

BJIQJICHHC IIOHATUHHBIM ammapatoM €CTECTBCHHBIX HAyK, ITO3BOJISIOIIMM
M03HABaTh MHpP, YYaCTBOBATh B JIUCKYCCHUSX 0 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh  pa3jIMYHbIE  WCTOYHMKH  WHQPOpPMAIMKM  JUIS  MOJATOTOBKH
COOCTBEHHBIX pabOT, KPUTUUECKH OTHOCUTKCA K coobmenusm CMU, coaepxammm
Hay4YHYI0 WH(OpMaIHIo;

-cOPMHUPOBAHHOCTh YMEHUW TOHMMAaTh 3HAYUMOCTh €CTECTBCHHOHAYYHOTO
3HaHMS JUIS KaXJIOro 4YejJOBeKa HE3aBUCHMO OT ero mpodeccHoHaIbHOM
JCATCIBPHOCTH, Pa3indaTh (aKThl U OICHKH, CPAaBHHBATh OIICHOYHBIC BBIBOJIBI,
BUJCTh MX CBS3b C KPHUTCPUSMH OIICHOK M CBSI3b KPHUTECPHUEB C OIPEIICICHHOM
CHCTEMOH IIEHHOCTEH, OOIIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS.

1.4. Koiu4ecTBO 4aCOB HA OCBOEHHE NMPOrPAMMBbI YUeOHOI JUCHUILUIUHDI:
00BeM 00pa3oBaTenpHOM MporpaMMbl yueOHoOM nuctnurauael 134 yaca.

Bup y4yeOHoli padoThI Odnem
4acoB
O06bem 00pa3oBaTeIbHOM MPOrPaMMbl Y4eOHOM TUCHUIIINHBI 134
B TOM YHCIIE:
TEOpETUUECKOE 00yUeHHUE 94
MPAKTUYECKUE 3aHATUA 40
CamocTosrenbHas padborta *
Koncynpranuun *

[IpomexyTouHast arrectanus B popme AudPepeHIupoBaHHOTO 3a4eTa




2.2. TemaTtu4eckui 1jiaH u coaep:kanue ydeonou nucuumiunsl b/1.06 ECTECTBO3HAHUE

OU3UKA 44
HaunmenoBanme Conepxxanue yueOHOro MaTrepuasia, NPpaKTHYeCKUe 3aHITHSA, O0bem | YpoBeHb
pa3aesioB M TeM CaMOCTOsITe/IbHAsA padoTa 00yUyalumxcs 4acoB | OCBOEHMS
BBeaenue 2
Tema 1 ®uznka - ¢(yHIaMEHTalbHas Hayka O mpupojie. EcTecTBeHHO-HAyuHBI METOJ MO3HaHUS, €ro 1 1
BO3MO>KHOCTH ¥ TPaHUIIBI TPUMEHUMOCTH.
Pazgen 1. Mexanuka 6
Tema 1.1. KunemaTuka Conep:xanue y4e0HOro MmarepuJjia
Mexannueckoe nauxenue. llepememenue. Ilyte. Ckopoctb. PaBHOMEpHOE MNpSAMOJIMHEITHOE 1
IBIKEHHE. YcKkopeHue. PaBHomepeMeHHOe mpsiMoJiMHENHOE nBukeHue. CBOOOJHOE TMajeHue.
JIBukeHue Tena, OpoIIeHHOTO MO/ YTIIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHHE 110 OKPY>KHOCTH.
Tema 1.2. 3akoHbI Conep:xanue y4eOHOro MaTepuJia 2 1
Mexanuku Herorona [TepBriit 3akoH Herotona. Cuia. Macca. Umnynbsce. Bropoii 3akoH Hptorona. OCHOBHOW 3aKOH
KIaccuyecko auHamukd. Tperuidt 3akoH Hprorona. 3akoH BceMupHOro TSroteHws.
I'paBuTanmonnoe nose. Cuna tspkectu. Bec. CriocoOwl u3mepenust Mmacchl Tell. CHUITbl B MEXaHUKE.
Tema 1.3. 3akoHbI Conep:xanue y4e0HOro MaTepuJia 2 1
COXpaHEeHUs B MeXaHHKe | 3aKOH COXpaHEHHUs uMIysbca. PeakTuBHOE nBuxkeHue. Pabora cribl. PaboTa moTeHmaaIbHbIX CHJI.
Momnoctb. OHeprusa. Kunerudeckast sHeprusi. IloTeHimanbHas sHeprus. 3aKOH COXpaHEHMUS
MeXaHU4eCcKoM sHepruu. [Ipumenenne 3aKk0HOB COXpaHEHHS.
IIpakTHyeckne padoThl 2 2
1. Peienue 3amau no reme «MexaHHuKay.
Pa3pen 2. OcCHOBBI 10
MOJIEKYJISIPHOH  (PU3HKH
U TEPMOJAMHAMHUKH
Tema 2.1. OcHOBBI Coaepskanue y4eOHOro MaTepuJia 2
MOJIEKYJISIPHO- NneanbHblil ra3. OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM Teopuu. PazMmepsl u Macca 1

KHHETHYeCKOM TeOpHH

MoJIeKya U atoMoB. bpoyHoBckoe apmwxenue. Auddysus. Cuiabl U sHEPrUs MEKMOJIEKYISIPHOTO
B3auMoieicTBUs. CTpoeHHe ra3o00pa3HbIX, KMIKUX M TBEpAbIX Tesl. CKOpPOCTH JBMXKEHUS




MOJIEKYI U uX u3Mmepenue. Mneanbnelii ras. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu ra3oB. Temneparypa u ee usmepenue. 1'a3oBbie 3aK0HbI. AOCOJIIOTHBIN HYJIb
TEMIIEpaTypbl. Y paBHEHUE COCTOSHUS UI€AJIBLHOTO0 ra3a. MoJrsgspHas ra3oBas IOCTOSIHHAS.

Tema 2.2. OcHOBBI
TEPMOIMHAMUKH

Conepxxanue y4eOHOro Marepujia

OcHOBHbIE TIOHSATHS U ONIpENCNICHUs. BHYTpeHHsIsI »Heprusi cuctembl. BHYTpeHHss 3Heprus
ujeanpHoOro rasa. Pabora u teminoTra kak (Gopmbl mepepadn dHEpruu. TermnoeMKocTb. Y enbHast
TEIUIOEMKOCTh. YpaBHEHHE TeIuioBoro OanaHca. IlepBoe Hauano tepmMonuHamMuku. AnnadaTHBIN
npouecc. [Ipuammn npericrBus teruoBor MamuHel. KIIJ[ TeroBoro nsurarens. Bropoe Havanno
TEpMOJUHAMUKHU. TepMoauHamMuueckas ILIKajga TeMIeparyp. XoOJIOJAWIbHbIE MAIIWHbL. TerioBble
nsurarenu. OXpaHa IpUpoJIbL.

Tema 2.3. CBoiicTBa
napos

Conepikanue y4e0HOT0 MaTepUJia

CaoiictBa mapoB. Mcnapenue u koHeHcalys. HachIeHHbIi map U ero cBoicTBa. AOGCOTIOTHAS |
OTHOCHTEIIbHAS BIAXKHOCTh BO3ayXa. Touka pockl. Kunenune. 3aBUCUMOCTh TEMIEPATYPHI
KUIICHHS OT JaBieHus. [leperpeTsiii map v €ro MCHoJb30BaHUE B TEXHUKE.

Tema 2.3. CBolicTBa
JKHIKOCTEH

Copep:xanue y4e0HOro MaTepuJjia

XapakTepuCTUKA KUIKOTO COCTOSHUS BemecTBa. [[OBEpXHOCTHBIN €O HKUIKOCTH. DHEPTHUS
MTOBEPXHOCTHOTO CJ0A. SIBIIEHUsI Ha IpaHUlE KHUIKOCTH € TBEpIbIM TejaoM. Kanumspueie
SIBJICHUSL.

Tema 2.3. CBolicTBa
TBePAbIX TeJl

Conep:xanue y4e0HOro MmaTepuJjia

XapakTepucTHKa TBEPIOTO COCTOSHUS BelllecTBa. YIIpyrue cBoicTBa TBepAbIX Teid. 3akoH [ 'yka.
MexaHnyeckue cBOMCTBa TBEPAbIX Tel. TeIIoBoe pacIMpeHue TBEPAbIX Tel U KUIKOCTEH.
[1naBneHue U KpUcCTaTN3ALINUA.

IIpakTHyeckue padoTbl

2. Pemenue 3aaa4 no teme «OCHOBBI MOJIEKYJIAPHON (PU3UKU U TEPMOAUHAMUKI.

Pa3pea 3.
DJIEKTPOANHAMHUKA
Conepxanue yueOHOro Marepujia
DNEeKTpUYEeCKUe 3apsAnbl. 3aKOH coxXpaHeHus 3apsga. 3akoH Kynona. DiekTpuueckoe TmoJie.
HampsokeHHOCTh  amekTpuyeckoro mouna. Ilpunnun cymepmo3unmu  monei. Pabora cun
Tema 3.1. anekTpocraruueckoro mois. llorenmman. Pa3HocTh moTeHIMAanoB. OKBUMNOTEHLUHUAIBHBIE

JJleKTpHYecKoe 1moJie

TIOBCPXHOCTH. CBs3b MCKAY HAMPS)KCHHOCTHIO U PA3HOCTHIO IIOTCHIHUAJIOB 3JICKTPHUYCCKOTO ITOJIA.
I[I/ISJ'IGKTpI/IKI/I B JJICKTPUYCCKOM  IIOJIC. Honnpmaunﬂ JAUSJICKTPUKOB. HpOBO,Z[HI/IKI/I B
QJICKTPUYCCKOM IIOJIC. KOHI[CHC&TOPBI. CO@I[I/IHCHI/IG KOHACHCATOPOB B 6aTapeIo. 9HepFI/I$I
3apsKCHHOT'O KOHACHCATOPA. 3HCpFI/IH QJICKTPHUYCCKOTO ITOJIA.




Tema 3.2. 3aK0HBI
MOCTOSTHHOI'O TOKA

Conepxxanue y4eOHOro MarepuJia

YCJIOBI/UI, H€06XOILI/IMI)I€ AJIs1 BOBHUKHOBCHHSA U MOAACPIKAHHNA SJICKTPUUICCKOTO TOKA. Cuia Toxa u
IUIOTHOCTh ToKa. 3akoH Owma st yuactka nenu 6e3 OJIC. 3aBUCHMOCTb 3IEKTPUYECKOTO
COIIPOTUBJICHUA OT Marcpuajia, MJIWHbBL W IUJIoOaJW MHOINCPCHHOIO0 CCUCHUA IIPOBOJHHKA.
3aBUCUMOCTD DJIEKTPUYECKOIO COIIPOTHUBIICHUS IIPOBOJHUKOB oT TEMIIEPATYPBIL.
DNeKTpOABMKYIAs CHUJIa HCTOYHMKAa TOKa. 3akoH Owma mig nonHoil uenu. CoeauHeHue
poBoAHUKOB. CoeMHEHUE MCTOYHUKOB IJICKTPUYECKON »Hepruu B Oatapero. 3akoH JDxoymsa —
Jlenna. PaGoTa 1 MOIITHOCTH 3JIEKTPUUYECKOTO TOKa. TeIIoBoe IeCTBUE TOKA.

Tema 3.3. Conepxxanue yueOHOro MaTepujia

DJIeKTPUYeCKHUil TOK B Cot T 5
TBEHHAs TIPOBOJIUMOCTH IT BOJTHUKOB. BOJIHUKOBBIE IPHUOOPEI.

0Ty IPOBOIHHKAX 00CTBEHHAsI TIPOBOMMOCTb TIOITYIIPOBOTHUKOB. [10TyIIpOBOAHUKOBEIE TIPHOOD

Tema 3.4. MarautHoe
noJje

Copep:xxanue y4e0HOro MmarepuJia

BekTop MHAYKIIMM MAarHUTHOTO 10J1s1. JIecTBME MarHUTHOTO TOJISI HAIPSIMOJIMHEWHBIA TTPOBOIHUK
¢ TokoM. 3akoH Amriepa. B3anmonelictBue TokoB. MarHuTHeIN MOTOK. PaboTa 1o mepeMenieHno
MPOBOJIHUKA C TOKOM B MarHUTHOM ToJie. [[elicTBME€ MarHUTHOTO TOJS Ha JABIKYIIUHCSA 3apsl.
Cuna Jlopena. OnpezaesieHue yaeabHOTo 3apsia. Y CKOPUTEIH 3apsiKEHHBIX YacTHII.

Tema 3.5.
JJeKTPOMATrHUTHAA
HHAYKIUA

Conep:xxanue y4eOHOro MmaTepuJia

DneKTpoMarHuTHas MHAYKIUA. BuxpeBoe siekTpuyeckoe IMoJIe.
MarHuTHOTO MOJIS.

CamMouHayKuusi. OHEprus

IIpakTHyeckue padoTbl

3. Pemienue 3a1a4 1o teMe «JIEKTPOIMHAMUKAY).

Paznen 4. Kosedoanus n

BOJIHBI
Tema 4.1. Conepxanue yueOHOro MarepuJia

Mexann4yeckue KonebarenbHoe npmwkenue. ['apmonnueckue konebanus. CBOOOIHBIE MEXaHUYECKHE KOJIeOaHUsI.
KoJIe0aHus JluneiiHble MEXaHHUECKUE Kosie0aTenbHble cucTeMbl. [IpeBpaiiienue sHepruu npu KouedaTeIbHOM

nerkeHuH. CBOOOHBIC 3aTyXalolMe MEXaHHYeCKHe KoyieOaHHs. BbIHYXIEHHbIE MEXaHHYECKHE
KOJICOaHHUS.

Tema 4.2. Ynpyrue
BOJIHBI

Conepxxanue yueOHOro Marepujia

[lonepeunsle U MPOJOJBHBIC BOJHBI. XapaKTEPUCTUKU BOJIHBL. YpaBHEHHE IUIOCKOW Oeryiein
BoJIHBL. MHTepdepenuus BosH. [Tonstue o qudpaxiuu BoiH. 3ByKOBbIE BOJIHBI. YIIBTPa3BYK U €ro
IIPUMEHEHHE.

Tema 4.3.

Conepxxanue yueOHOro MarepuJia




DJIEeKTPOMArHUTHBIE
KO0JI€0aHUA M BOJHBI

CBoOoHBIE >IEKTpOMAarHUTHBIE KojieOanus. IIpeBparienne sHeprun B KojebaTeIbHOM KOHTYDE.
3aryxamollue 3JIeKTpOMarHUTHbIE KojeOaHus. ['eHepaTop He3aTyXaroluxX 53JIEKTPOMAarHUTHBIX
KoneOanuii. BbIHYXIeHHBIC JJIeKTpudeckue Kojebanus. Ilepemennwiii TOK. ['eHeparop
MIEPEMEHHOT0 TOKAa. EMKOCTHO€ M MHIYKTUBHOE CONPOTHBIICHUS [IEPEMEHHOTO TOKa. 3akoH Oma
JUIA  JIEKTPUYECKON 1ienu IepeMeHHOro Toka. PaboTa M MOIIHOCTH IEPEMEHHOIO TOKa.
I'eneparoper Toka. Tpancdopmaropsl. Toxku BbicOkoil wactoTel. [lomydenue, mnepemada u
pacrpeneneHne IeKTPOIHEPTUU.

DNeKTpOMarHUTHOE TOJie Kak OCOObI BHJA MaTepuu. DJIEKTPOMarHuTHbIE BOJIHBI. Bubpatop
I'epua. OTkpreIThI KosNeOaTenbHbIl KOHTYp. M300perenne paguo A. C. IlonoBeiM. Ilonsarue o
paauocsssu. [IpumeHeHne IeKTPOMarHuTHBIX BOJIH.

IIpakTnuyeckue padoTbl

1. Pemenne 3agau mo teme «KosieGaHumst 1 BOJIHBDY.

Py6esxnblii KOHTpoJIL Ne 1

Pa3pen 5. OnTuka

Tema 5.1. IIpupona
cBeTa

Conep:xanue y4eOHOro MmaTepuJia

CKOpOCTB PaciIpoCTpaHCHUsA CBCTA. 3aKOHBI OTpaXXCHUA MW IPCIOMIJICHUA CBCTA. ITommoe
OTpa’>XCHUC. JImm3el. ['na3 kak ontuyeckas cucreMa. OnTHYSCKHIE l'IpI/I60pBI.

Tema 5.2. BoiHoBBIE
CBOMCTBA CBeTa

Conep:xxanue y4eOHOro MmaTepuJia

HNutepdepentiusa cBera. KorepeHTHOCTh CBETOBBIX Jydeil. MHTEepdepeHIns B TOHKHX IUICHKAX.
[Tonocer paBHo#t TonmuHbl. Kosbiia Hetorona. Mcmosb3oBanue uHTEp(hEpPEeHIIMM B HAyKe W
texnuke. [udpakius csera. Judpakuus Ha mienu B napajviesbHbIX Jydax. JudpakunonHas
pemerka. Ilonstue o romorpaduu. Ilonspusanus mnomepeuynsix BojiH. [lonmspuzanus cserta.
[BoiitHoe nyudenpenomiienune. llomsipounbl. ucnepcus cera. Buasl cnekTpoB. CrnekTpbl
ucnyckanus. CHeKTpbl MOriolleHus. YipTpaduoneroBoe u HUHPPAKpacHOE HU3ITyYCHHUS.
PentrenoBckue nyun. MIx npupoa u cBoicTBa.

IIpakTUyeckue padoTbl

5. Pemienue 3a7a4 o teMe «Onrtuka.

Pa3nen 6. Di1eMeHTHI
KBAHTOBOH (pU3HKHU

Tema 6.1. KBantoBas
ONTHKA

Conepxxanue y4eOHOro MarepuJia

KBantoBas rumnoresa [lnanka. ®@otonbl. Buemnuii dotosnekrpudeckuii 3¢pdexr. Buyrpennuit
dhotoaddekrt. Tumsl HoTo’IEMEHTOB.




Tema 6.2. ®Puzuka aroma

ConepxxaHue yueOHOro Marepujia

PazButne B3riIsgg0B Ha CTPOCHUC BCIICCTBA. BaKOHOMepHOCTI/I B aTOMHBIX CIICKTpax BOJ0pOoJa.

SAnepuas mogmens aroma. Omwitel J. Pesepdopma. Mopens atoma Bogopona no H. Bopy. ! !
KBaHTOBBIE T€HEPATOPHI.
Tema 6.3. ®usuka Conepxxanue yueOHOro Marepujia
aTOMHOIO0 fApa EcrtecTBeHHast painoakTUBHOCTh. 3aKOH pPaJuOaKTUBHOTO pacnaga. CrocoObl HaOMOAEHUS U
peructpanuu 3apsbkeHHbIX yacTull. O¢dexkt BaBunoa — UepenkoBa. CTpoeHHE aTOMHOTO spa.
JlepexT Macchl, BSHeEprusi CBSI3M M YCTOMYMBOCTh ATOMHBIX siiep. SlnepHble peakuuu. 1 1
UckyccTBeHHass paaMoakTUBHOCTh. Jlemenue Tsokenbix snep. llemHas simepHas peakuus.
VYmpasnsemas nenHas peakuus. AnepHsiii peaktop. [lonydeHue paanoakTHBHBIX M30TOIOB M HMX
NpuMeHeHne. bruonornueckoe AeMCTBUE paMOAKTUBHBIX U3JIYYCHUN. DJIEMEHTapHbIE YaCTHUIIBI.
IIpakTnyeckue padoTbl 3 )
6. Perrenue 3a1a4 «O1eMeHTHI KBAaHTOBOW (DU3UKI.
HaumenoBanue pa3aenon Coneprkanne yaeOHOTO MaTepuaa, JJaboparopHble pabOThI U MPAKTHYECKUE 3aHATHS, O6bem | YpoBeHb
U TeM caMOCTOsITeNIbHAs paboTa 00yJaromuxcs, KypcoBasi paboTa (MPOEKT) (ecau npedycmompervt) YacOB | OCBOCHHSA
1 2 3 4
XUMUs 44
BBenenue 1
Tema 1. Conep:xanue y4yeOHOro MmaTepuasa 1
XUMHUYECKast KapTuHa | 1. Xumuyeckas KapTUHAa MHUpPA KaK COCTaBHAs 4acTh €CTECTBEHHOHAy4YHOM KapTHHBI mupa. Poib 1
mupa. Pojb XUMMH B | XUMHH B JKH3HH COBPEMEHHOTrO oOIIecTBa. [IpMeHEeHHE IOCTHIKEHHI COBPEMEHHON XHMHH B
KU3HU COBPEMEHHOTO | ryMaHUTapHOU cdepe AeITeTbHOCTH 00IIecTBa. XUMHUECKOe CoAepKaHue yYeOHON AUCHIUTIIHHBI
o01ecTBa. «EctectBo3Hanue» mnpu ocBoeHuu creunuanbHocTedl  CIIO  rymanutapHoro — mpoduis
poeccuoHaIbHOro 00pa30BaHUsL.
Paznen I. 22
Oo0mas n
HEeOpraHu4vecKasi XuMus
Tema 1.1. Coaepikanue y4eOHOro MaTepuaJa: 1




HaumenoBanue pasnenos Copepxanue yueOHOTo MaTepuala, 1adopaTopHble paOdOThI U MPAKTHUCCKUE 3aHSTUS, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarIUXCsl, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
OcHOBHbIE OHATHUS U 1. BemectBo. ATom. Mosiekyina. XUMHUYECKUH dIeMEeHT U (JOpMBI ero cymectBoBanus. [IpocTeie u 1
3aKOHBI XUMUHU. cJ0KHbIe BeniecTBa. OCHOBHBIE 3aKOHBI XUMHH.
IIpakTHYecKue 3aHATHS 1 2
1. OCHOBHBIE MTOHSATHUS U 3aKOHBI XUMUHU
Tema 1.2. CoaepikaHue yueOHOro MaTepuaJa: 3 1
Hepromuecknii 3akoH ¥ | | TTeproamdeckuii 3akoH 1 Ilepuoamdeckas cucTeMa XUMHUYECKHX d1eMenToB J[. 1. Menneneena.
Iepromyeckas cucTeMa | Orkpeitie IlepHoandecKoro 3akoHa. 3HadyeHHe IlepHOAMYECKOro 3akoHa U IIepHOmMuecKoi
XUMHYICCKUX JJIEMEHTOB CUCTEMBl XMMHUYeCKMX 37eMeHTOB JI. M. MenpaeneeBa Uil pa3BUTHS HAayKd M IIOHHMAHMS
J. Y. Menzeneesa. xuMHueckol kapTunbl mupa. JI.M.MenaeneeB 00 00pa3oBaHUU U TOCYAAPCTBEHHOMN MOJIUTHKE.
IIpakTuyeckue 3aHATHS 1 2
1.Ctpoenne atoma. [leproanueckuit 3akoH u Ilepronnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /JI.
N. MengeneeBa. Monenuposanue [ICX3 JI. . Menaeneena
Tema 1.3. Conep:xaHue y4eOHOro marepuasa 1 1
CrpoeHue BelecTna. 1. KoBaneHTHas cBsi3b: HenoJispHas W mnoJisspHas. HMonHas cBs3b. KaTWOHBI M aHUOHBIL
Merannuueckas cBsizb. BomopoaHas cBs3b.
IIpakTHYecKkHe 3aHATHSA 1 2
1. Crpoenue BeniectBa. Buibl Xumuyeckoil CBA3U. THIIBI KPUCTAIUIMYECKUX PEIICTOK.
Tema 1.4. Conep:xaHue y4eOHOro maTepuasa 3 1
Bopa. PactBopbl. 1. Bona B mpupoje, ObITY, TEXHUKE M Ha MPOU3BOJCTBE. DU3MUECKHE U XUMHUYECKHE CBOWCTBA
BOJibl. OnpecHeHUE BOJABL. ATrperaTHble COCTOSIHMS BOJBI U €€ MEPEXO0/bl U3 OJTHOTO arperaTHoOro
COCTOSIHMSI B IPYTO€.
IIpakTH4eckue 3aHATHSA 1 2
1. 'maponus. Peakiny HOHHOTO OOMEHa.
2. OnpeneneHue MaccoBOM JI0JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE.
Tema 1.5. Conepxanue yueOHOro MarepuaJa:
XUMHYECKUE peaknuu. 1. IloHdaTre o XUMUUYECKOI peaKnuu. KﬂaCCH(I)I/IKaumI XUMHUYECKUX peaKuI/Iﬁ. Tunel XUMHYECKUX ) 1
peakiuii. CKOpOCTh peakiiuu U (DakTOphl, OT KOTOPHIX OHA 3aBUCHT.
Tema 1.6. Coaepikanue y4eOHOro MaTepuaJa:
KJIaCCI/I(bI/IKaHI/IH 1. Knaccn(bmcaunﬁ HEOPraHM4YeCKUX COoeMHEHUH M uX cBoiicTBa. OKCHABI, KUCIIOTHI, OCHOBAHM, 3 1
HCOPraHNn4CeCKux conu. Ilonsatue o TUApOIN3e coyeit. Cpez(a BOJHBIX pacTBOPOB coJiei. BonopoI[HHﬁ IIoKa3areib

COEIMHEHUN U UX

pH pactBopa.




HaumenoBanue paznenon Coneprxanme yueOHOTO MaTepuaina, 1JabopatopHble pabOThI U MPAKTUYECKUE 3aHATHS, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarIUXCsl, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
CBOMCTBA. IIpakTHYeckHne 3aHATHA 1 2
1. Onpenenenne pH pactBopa coseit
Tema 1.7. Conepxxanue yueOHOro MaTepuaJa:
Merannbr. Hemerambr. 1. O0mue ¢usnueckue M XUMHUYECKHE CBOWCTBA MeTauioB. OOImias XapakTepHCTHKa IJIaBHBIX 2 1
MOJrPYIIN HEMETAUIOB Ha IPUMEPE TrajJoreHoB. BaxkHemme coeTMHEeHNs] METAJIOB U HEMETAIIJIOB
B IPUPOJIE U XO35MCTBEHHON NESTEIbHOCTH YEIOBEKA.
IIpakTHyeckue 3aHATHS 1 2
1. Merannsl. B3aumoeiicTBre MeTauIoOB ¢ paCTBOPAMH KUCJIOT U COJIEH
Py0Oe:xHblii KOHTPOJIb Ne2 1
Paspean 2. 20
Opranuyeckast XuMus
Tema 2.1. Copep:xanue yuyeOHOro Mmarepuaja 3
OcHOBHBIE MOJIOKEHUS 1. Opranunueckue coeauHeHus. (OCHOBHBIE TIOJIOKEHHS TEOPUU CTPOCHHUS OPraHMYECKHUX 1
TEOPHUH CTPOCHHUS coenuHeHU. MHOrooOpa3ue oprannueckux coeauHeHnid. CTPOCHHE OPTaHUYECKUX COCTUHEHUN.
OpPraHN4eCKUX Knaccudukanus. M3omepus. Homenknarypa.
COC/IMHCHUH. IpakTHyeckue 3aHATHS 1 2
1. KayecTBeHHBIN aHANIM3 OpraHudYecKuXx coenuuennii (OOHapy)eHue yriaepoia u BOJAOPO/Ia).
Tema 2.2. Conep:xanue y4yeOHOro MmaTepuasa 3 1
VYTIIeBoI0pOIbI. 1. IlpenenpHble M HeNpeAesibHbIE yrieBoAopoAbl. Peaknusa mnogumepusanuu.lIpupoansie
HWCTOYHUKHU YIJIEBOJOPOJOB. YTIJIEBOJAOPOAbl KaK OCHOBAa MEXKIYHAPOIAHOTO COTPYIHHUYECTBA M
BOKHEHUIINIA UCTOYHUK (popmupoBanus Oromkera PD.
IIpakTH4eckue 3aHATHSA 1 2
1. YrneBoaopopsl: HoJMydeHHe U CBOMCTBA 3TuiieHa. CBoiicTBa GeH30Ma
2. Penienue pacueTHbIX 3a/1a4 U TECTOBBIX 33JIaHUM 110 TEME «YTJIEBOJAOPOIbIY.
Tema 2.3. Conepxxanue y4eOHOro Marepuasia 2 1
KI/ICHOPOHCOHer(aIHHe 1. Hpe,[[CTaBI/ITeJ'II/I KHMCIOPOACOACPKAIINX OPraHMYCCKUX COCIUHEHUM: METHUJIOBBIM U STHIIOBBLIN
OpraHNYeCKUe CIUPTHI, TIULEPHH, YKCYCHas KUcI0Ta. JKUphI Kak CI0XKHBIE d3PUPHI. YTIEBOIbI.
Betectsa. IIpakTHYecKue 3aHATHSA: 2 2

1. Ilpaktuueckas pabora «CoupTh»;




HaumenoBanue pa3znenos Copepxanue yueOHOTo MaTepuala, 1adopaTopHble paOdOThI U MPAKTHUCCKUE 3aHSTUS, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarIUXCsl, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
2.Pemenne mpakTHYecKMX 3amaHuii 1o Teme «KapOoHOBBIE KHCIOTBI» (PacTBOPUMOCTH
KapOOHOBBIX KHCIIOT B BOJIC; B3aMMOIeCTBHUE ¢ MeTauiamu. [lomyuenue cioxxHoro aupa).
Tema 2.4. Conepxxanue yueOHOro Marepuaja 3 1
A3OTCOZICP>KaHIPIe 1. A30Tconep>1<anme OpraHM4YeCKue COCIANHCHHUS. AMMWHBI, aMUHOKHUCIOTEI, OeJIKU. PoJib O€IKOB B
OpraHu4YeCKHe xuBoil mpupone. Crpoenue u Ouosnoruueckas ¢yHkuus OenkoB. I[loHsTue o mimacTtmaccax u
BCIICCTBA. XMMHUYECKUX BOJIOKHaX. HaTrypaslbHble, CHHTETHUECKHE U UCKYCCTBEHHBIE BOJIOKHA. [IprMeHeHue
IInacrmaccer IIOJIUMEPOB.
1 BOJIOKHA IIpakTHYecKue 3aHATHSA: 1 2
1. AMHHBI, aMUHOKHCIIOTHI, Oenku. OOpaTtumasi 1 HeoOpaTuMasl IeHaTypaan3anus OeIKoB.
Tema 2.5. Conepxanme y4e6HOro MaTepuasa 2 1
Xumust u OpranusM | . XuMH4YECKHE IEMEHTHI B OpPraHU3Me 4eJIOBEKA. XO0JIECTEPUH U €r0 POJib B 3I0POBbE YEIIOBEKA.
4eoBeKa. XUMHUs B ObITY. MunepanbHble  BellecTBa B MPOJAYKTaX MHUTaHWSA, MHIIEBble J00aBKUM. BuTamMuHBL
Co6anancupoBanHoe nutanue. Boxa. KadectBo BOJbI.
IIpakTHYeckne 3aHATHSA 2 2
1. ITumeBsie mo6aBku E B MumeBbIX MpoayKTax.
2. OOHapyXeHHe BUTAMUHOB B NMPOYKTaX MTUTAHUS.
BUOJIOI'Us 46
Paznea 1. 2
buonorus —
COBOKYITHOCTb HayK O
YKUBOM IPUPOJIE.
Tema 1.1. Coaepikanue y4eOHOro MaTepuasia 1
Mertozbl HayuHOTO 1. ’)KuBast mpupoaa Kak 0ObeKT U3ydeHHUs: OMonoruu. MeTopl UcciaeI0BaHus KUBOW MPUPOIBI B 1
MO3HAHUS B OMOJIOTHH. OHMOJIOTHH.
2. Onpenenenue xu3HU. OCHOBHBIE NIPU3HAKU KUBOTO. YPOBHU OPraHU3allMu XKU3HU. MeTobl
n3yudeHust Onosoruy. 3HadeHue OUOJIOTHH.
IIpakTHYecKkne 3aHATHA 1 2
1. YpoBHU OpraHu3anuy KUBON MaTepuH.
Pa3nen 2. 14




HaumenoBanue pa3znenos Copepxanue yueOHOTo MaTepuala, 1adopaTopHble paOdOThI U MPAKTHUCCKUE 3aHSTUS, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarIUXCsl, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
Kaerka
Tema 2.1. Conepxxanue yueOHOro Marepuaja 2
Hcropus nzyuenus 1. OcHOBHBIE IIOJIO)KEHHS KJIEeTOYHOM Teopuu. Kierka - CTpyKTypHO-(QYHKIHMOHAJIbHAs 1
KIICTKU. (’nemeHTapHas) €IMHUIA )KU3HH.
Tema 2.2. Conepxxanue yueOHOro Marepuaja 4 1
CrpoeHue KIEeTKH. 1. IlpokapuoTbl M D3yKapuOThl - HM3IIWE M BBICIIME KJIETOYHbIE OpraHu3Mbl. (OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIIETKH DYKapHOT.
2. Knerounoe sinpo. OyHKIUA sAIpa: XpaHEHUE, BOCIPOU3BEJICHNE U TMepeaavya HaclaeACTBEHHON
WH(pOpMAITUH, PETYIISINISI XUMHUYECKON aKTUBHOCTHU KIIETKH.
3. CtpykTypa ¥ PyHKIIUH XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
IIpakTHYecKkue 3aHATHS: 2 2
1. «OCHOBHBIE CTPYKTYpHBIC KOMIIOHEHTHI KJIeTKi». CTpOCHHE KIIETKH, OCHOBHBIC OPTaHOUJIBI U
ux GyHkuuu. 3anoaHuTh Tabauiy «CtpoeHue U GyHKUHUN OPraHOUJO0B KIETKI.
2. «CpaBHEHHE CTPOCHHUS KJIETOK PACTECHUW M >KMBOTHBIX». HaOmrojeHHWe KIETOK pacTeHUW U
YKUBOTHBIX [10JI MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCaHHUE.
Tema 2.3. Conep:xanue y4yeOHOro marepuasa 2 1
bronornyeckoe 3sHauenne | 1. HeopraHuueckue BEIIECTBA B COCTAaBE KIETKH. PoJIb BOIBI KaK PACTBOPUTENS M OCHOBHOTO
XMUMHMYECKUX 3JICMEHTOB. | KOMIIOHEHTA BHYTPEHHEW CpeJibl OPraHu3MOB.
2. YrneBoasl U qunuael B kiaetke. CTpykrypa u ouonornyeckue GpyHkiuu 20 6enkoB. CtpoeHue
HYKJICOTHJIOB M CTPYKTYypa nojunykieotuanbix ueneit JJHK u PHK, ATO.
Tema 2.4. Conep:xanne yuyeGHOro MaTepuaga 4 1
Bupycer u 6akteprodaru. | 1. HexierouHoe crpoeHue, RKU3HEHHbIH LUK U €r0 3aBUCUMOCTb OT KJIETOYHBIX (POPM KU3HH.
2. Bupycsl - B030ymuTenu WH(MEKIHOHHBIX 3a00J€BaHMIf; MOHITHE OO0 OHKOBUpYcax. Bupyc
ummyHoeduiuta yenoseka (BUY). [Ipodunaktuka BUY-undexmm.
Pazgen 3. 14
Opranmnsm
Tema 3.1. Coneprxanne y4eGHOTo MaTepuaia: 3
Opranusm — equHOE 1. MuorooOpa3ue opranu3smoB. OOMEH BEUIECTBOM M JHEpPruel ¢ OKpYXKarollel cpeaon Kak 1

OCJIoc.

HeO6XOI[I/IMOC YCJIIOBUC CYIICCTBOBAHUS JKUBBIX CUCTCM.




HaumenoBanue pa3znenos Copepxanue yueOHOTo MaTepuala, 1adopaTopHble paOdOThI U MPAKTHUCCKUE 3aHSTUS, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarIUXCsl, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
2. Cmoco0OHOCTh K CaMOBOCIPOW3BEACHUIO - OJIHA M3 OCHOBHBIX OCOOCHHOCTEH IKHBBIX
opranu3moB. JleiieHne KJIETKU - OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKEHHUS OpPraHu3MoB. MHTO3.
Meiio3. becnonoe pasmuoxenue. IlonoBoii nporecc u nojaoBoe pazMHokeHue. Omiio10TBOpEHUeE,
€ro OMOJIOTMYeCKOe 3HAUCHHE.
PyOexHblii KOHTpPOJIb Ne3 1 2
Tema 3.2. Conep:xanue yueGHOro MaTepuasia 2 1
[TonsTne 06 1. Tloustue 00 wUHIUBHAYAIbHOM (OHTOT€HE3), HSMOpPHOHAILHOM (dMOpHOreHe3) |
WHIUBHUAYaJIbHOM, MOCTAMOPHOHAIILHOM Pa3BUTHH.
SMOPHOHAIEHOM H
HOCTIMOPHOHATIBHOM 2. NH1uBUayalbHOE PA3BUTHE YEJIOBEKA M €r0 BO3MOKHBIEC HAPYIIICHHUS.
Pa3BUTHUU.
Tema 3.3. Copep:xaHue y4e0OHOro MmaTepuaJja 4 1
OO6mwme mpeacTaBIeHUs O 1. OGmme mpeACcTaBICHUS O HACIEACTBEHHOCTH U U3MEHUMBOCTHU. | eHEeTHYEeCKasi TEPMUHOJIOTUS U
HAaCJIEACTBEHHOCTH U CHUMBOJIMKA.
U3MECHYMBOCTH: 2.3aKOHOMEpPHOCTH HaciienoBaHusA. HaciaenoBanue npu3HakoB y yesioBeka. [10J0BbIE XpOMOCOMBI.
CLemIeHHOE € IT0JIOM HacJIeI0BAHME.
3. HacnencrBennbie Oonie3HH deNnoBeKa, HMX MNpUUMHBl W mnpodunaktuka. CoBpeMeHHbIE
MIPEACTABJICHUS O T€HE U TEHOME.
4. T'eneTnueckre 3aKOHOMEPHOCTH U3MeHunBoCcTU. Knaccudukarus ¢opM H3MEHYHMBOCTH.
5. BiusiHue MmyTareHoB Ha OpraHu3M 4eJI0BEKa.
Tema 3.4. Copep:xanne y4eGHOro MaTepuaia 2 1
[Ipenmer, 3amauyn W | 1. IIpenmer, 3a1aun 1 METOIbI CeJIEKIMU. I 'eHeTHUECKHE 3aKOHOMEPHOCTH CEJIEKIIMH.
METOJBI CCIICKIINN. 2. Yuenne H.W. BaBuioBa o neHTpax MHOT000Opasusi ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHUN.
3. buorexHonorus, ee J0CTUKEHUS, IEPCIEKTUBBI PA3BUTHSL.
IIpakTHYecKue 3aHATHA: 2 2
1. Pemrenue snemMeHTapHbIX TEHETUYECKHX 3a/1ad.
2.AHanu3 U OlLIEHKA STHYECKHUX aCTeKTOB Pa3BUTUS HEKOTOPBIX UCCIEAOBAHUN B OMOTEXHOIOTHH.
Pasznea 4. Bua 8
Tema 4.1. Coaepikanue y4eOHOr0 MaTepuajia 3
DBOJIIOIIMOHHAS TEOPUSL. 1. DBodronMOHHAsE TeOpUs U €€ poJib B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU 1

KapTuHbI Mupa. Bua, ero kputepun. [omynsamus kak cTpyKTypHas €AMHULA BHIA U SBOJIIOLIUH.




HaumenoBanue pa3znenos Copepxanue yueOHOTo MaTepuala, 1adopaTopHble paOdOThI U MPAKTHUCCKUE 3aHSTUS, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarIUXCsl, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
2. Cunrernueckas Teopus 3Bosironnu (CTD). JBrmKyiue cuiibl 3BOJIIOIUH B cooTBeTcTBUU ¢ CTO.
Pesynbratel 3Bosmtonuu. [IpuyunHbl BBIMUpaHus BU0B. McciaenoBanus B 001acTH OHOTEXHOIOTUH
IIpakTHYecKue 3aHATHS: 1 2
1. Onmcanue ocobeii Buaa o MOp(hoJIOTHIECKOMY KPUTEPHIO.
Tema 4.2. Coaep:kanue yueOHOro MaTepuajia 2 1
Pe3yabTaTel 5BOJIIOMH. 1.CoxpaHeHrne MHOT000Opa3us BUIOB KaK OCHOBA YCTOMYMBOTO pa3BUTHUS OHOChEpHI.
2. IlpuunHbI BBIMUpaHUs BUAOB. buosnornyeckuii nmporpecc u GMOJIOrHUECKUil perpecc.
Tema 4.3. Conep:xkanue y4eOHOro MaTepuaia 1 1
['umoTe3st 1. I'mmoTe3pl MPOUCXOXKACHUS )KU3HU. Y CIIOXKHEHUE KUBBIX OPTaHU3MOB Ha 3eMJje B Ipolecce
POUCXOKICHUA )KU3HN 9BOJIIOIMHA. AHTPONIOTE€HE3 U €r0 3aKOHOMEPHOCTH.
2. JlokazaTenbCTBa POJICTBA YEJIOBEKA C MIIEKOTTUTAOIIUMH KUBOTHBIMH.
IIpakTHYecKue 3aHATHSA: 1 2
1. AHanu3 ¥ OLeHKA PA3JIMYHbIX TUIIOTE3 MPOUCXO0XKICHHUS JKU3HU.
2. AHa)IM3 M OLIEHKA PA3JIMYHbIX TUIIOTE3 MTPOUCXOKICHUS YEIOBEKA.
Pa3nen 5. dxocucremsl 8
Tema 5.1. Conep:xaHue y4eOHOro marepuasa 1
[Ipeamer u 3agaun 1. IIpenMer u 3amauu SKOJIOTUU: y4eHHE 00 IKOJIOTHYEecKUX (hakTopax, y4eHHe O co0OIIecTBax 1
9KOJIOTHH. OpraHu3MoB, yueHue o 6nochepe. Dxonornyeckue GakKTopbl, 0COOEHHOCTH UX BO3JCHCTBUSL.
2. DxoJyoruyeckas xapakrepuctrka Bujaa. [lonarue 06 sxonorunueckux cucremax. Llenu nutanus,
Tpoduueckue ypoBHH. broreoreHos kak s3kocucTeMa.
IIpakTHYeckue 3aHATHSA: 1
1.CocraBneHue cxeM nepeaadyu BemecTB U dSHepruu (1erneil muTaHus).
Tema 5.2. Conepxanue y4eOHOro Marepuasia 2 1
buocdepa - rnobanbuas | 1. Yuenue B. W. Bepranckoro o 6uocgepe. Posb KMBBIX OpranusMoB B ouocepe. MexBUIOBbIE
JKOCHUCTEMA.

OTHOIICHU:A: IIapa3suTU3M, XHINIHUYCCTBO, KOHKYPCHLUA, cum6uo3. buomMacca. DKoJIOrHUecKHe
(I)aKTOpLI 1 UX BJIIUAHNUC HA OPTraHU3MBI.

2. buonornyeckuit KpyroBopoT (Ha mpumepe KpyroBopoTa yrieposa).

3. OcHOBHBIC HaMpaBIEHUS BO3ACHCTBUS YeloBeKa Ha Ouocdepy.

4. TpaHchopManys €CTECTBEHHBIX JKOJOTMYeCKUX cucTeM. OCOOEHHOCTH arpo’KOCHUCTEM
(arporeHo30B).




HaumenoBanue paznenon Coneprxanme yueOHOTO MaTepuaina, 1JabopatopHble pabOThI U MPAKTUYECKUE 3aHATHS, Ob6vem | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarIUXCsl, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
IIpakTHYecKue 3aHATHS 1 2
1. CpaBHuTENbHAs XapaKTEPUCTHKA MPUPOAHBIX 3KOCHCTEM U arpod3KOCHUCTEM CBOEH MECTHOCTH.
CocraBiieHHE CXEM Iepeiayl BEIECTB U SHEPTUH (1ienel NUTaHus).
2. Pemenue K0JOrMYeCcKUX 3a1a4. AHaIU3 U OLIEHKA MOCIEACTBUI COOCTBEHHOM AESTEIbHOCTHU B
OKpY’Karolllel cpefie, rI00albHbIX IKOJIOTMUECKUX MPOOJIeM U IyTel UX peleHusl.
PyOGexnblii KOHTpPOJIbL Ne 4 1
JAudpepeHupoBaHHbIN 3a4eT 2
UTOI'O: 134




3. YCJOBUS PEAJIN3ALIMUA YYEBHOM JUCIHUILINHBI

3.1. TpeOoBaHUsA K MATEPHAJbHO-TEXHUYECKOMY 00ecIe4eHUI0

Peanuzauus nporpaMmbl JUCHMIUIMHBI TpeOyeT Hamuuus ydyeOHOro kaOuHeTa
€CTECTBO3HAHUS.

O6opynoBanue ydyeOHOro kabOuHeTa: pabodyee MeECTO MpernojaBaTesiss Hu
MocajJoyHble MecTa IO KOJUYECTBY OOyYaroUIuXcs, HarjiasaHble mocoous,
pa3aTOYHbII MaTepual, ayJIuo- U BUACO3aIUCH.

TexHuueckue cpencrTBa OOy4eHUsi: KOMIBIOTEP, MPOEKTOP, SKpPaH, JTULIEH3UOHHOE
mporpaMMHoe oOecrieueHre o0mero u MpodecCHOHAIBHOIO Ha3HAYCHWUS,
KOMIUIEKT y4eOHO-METOAUYECKOMN TOKYMEHTAllUU, METOIMYECKHE TTOCOOHUS.

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,

JAONOJHUTEIbHOM JIUTEPATYPHI

OcCHOBHbBIE HCTOYHHKH:

1. AndunorenoBa, /. B. Xumus : yd4eOHUK U TMPAKTUKYM JUISI CPEAHETO
npodeccuonanpHoro obpazoBanusi / U. B. Audunorenosa, A. B. babkos,
B. A. TlonikoB. — 2-e u3x., uchp. u nomn. — Mocksa : I3gatensctBo FOpaiiT,
2022. — 291 c. — (IlpodeccuonansHoe obpazopanue). — ISBN 978-5-534-
11719-6. — Tekcr : anextponnsiii // OOpa3zoBarenpHas rardopma FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/491735

2. TopenoB, A.A. EcrectBo3HaHue : ydeOHOEe T1ocoOMe ISl  CpEeIHEro
npodeccuonanpHoro obpasoanus / A. A. 'openoB. — 4-¢ u3z., nepepad. u
JIOI. — Mocksa : W3narenscTBO IOpaiir, 2022. — 355¢c. —
(ITpodeccuonanproe oo6pazoBanne). — ISBN 978-5-534-10214-7. — Tekcr :
ANEeKTpoHHBbIN //  O6pa3oBatenbHas muargopma IOpaiit [caiiTt]. —
URL.: https://urait.ru/bcode/495185

3. CypukoB, B. B. EcrecTtBo3Hanue: ¢pu3uka : ydeOHOE MOCOOUE NI CPeaHETO
npodeccuonaibHoro ooOpazoBanus/ B. B. CypukoB. — 7-e u3n., ucnp. u
JIOI. — Mocksa : N3narenbcTBO IOpaiir, 2022, — 150 c. —
(ITpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-15432-0. — Tekcr :
aNMeKTpoHHbI //  O6pa3oBatenpbHas maatdpopma IOpaitt [caiit]. —
URL: https://urait.ru/bcode/506941

JlonoJiHuTeIbHbIE HCTOYHUKU:

1. AmngpeeBa H.J[. bumonorms. 10-11 xmaccel: y4eOH. s oOmeoOpa3oBar.
yupexaeH. yupexaeHuin (O6azoBeiii ypoenn) / H.J[.AuapeeBa. — M.:
Mmuemo3suHna, 2017.

2. benses J.K., Hemmuun I'M., bopoaun IL.M. u ap. buonorus (0a3oBbiit
ypoBeHs). 11 knace. - M., 2019.

3. benses J.K., demmmun I''M., Ky3neuosa JIL.LH. u ap. buonorus (6a3oBbiii
ypoBeHb). 10 kmacc. - M., 2014.

4. buonorusi. PykoBOACTBO K MpakTHYeCKUM 3aHiTHsM / mox pea. B. B.
Mapkunoiu. - M., 2014.

5. buonorus: B 2 1./ nox pea. H. B. Speiruna. - M., 2014.


https://urait.ru/bcode/491735
https://urait.ru/bcode/495185
https://urait.ru/bcode/506941

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

Bacunesckas, E. N. Heopranunueckas xumus [DIEKTpOHHBIN pecypc]:
yuebHoe mocobue / E. W. Bacunesckas, O. U. Ceuko, T. JI. llleBuoBa. —
DNEeKTpOH. TEKCTOBBIE MAaHHbIE. — MuHCK: PecnyOnuMKaHCKUA HMHCTUTYT
npodeccuonansHoro obpazosanus (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pexxum pocrtyna: http://www.iprbookshop.ru/67664.html

INa6puensna O.C. u ap. Xumus. TecTol, 3a/1a4u U yIpaKHEHUS: y4eO.

rocobue. - M., 2014.

INabpuensn O.C. Xumus. [locobue nns noarorosku k EI'D: yueb. nmocodue. -
M., 2014.

INabpuensn O.C. Xumus. [Ipaktukym: yue0. nocodue. - M., 2014.
la6puensn O.C., JlvicoBa I'.I'. Xumwus: kHMra njis npernojaBatenis: yueo.
MeTOJI. mocooue. - M., 2014.

la6puensna  O.C., Octpoymor W.I' Xwumus mus npodeccuit  u
CIEUAIBHOCTEH COIMAIbHO- SKOHOMUYECKOT0 U TYMaHUTApPHOTO MPOdUIIei:
y4eOHUK JIJISl CTY/l. YUPEXKJIEeHUU cpel. nmpod. oopazoBanus. M., 2014.
Enxuna JI.B. buonorus. Beck mkonsHbIN Kypc B Tabaunax. - M., 2013.
Epoxun FO.M. CO60pHUK TECTOBBIX 3aJaHUM 110 XUMHH: y4eb. mocodue s
CTYy/I. YUpEXKICeHUM cpel. npod. oopazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u ynpaxHeHus: yueO. mocoOue s CTy.
yupexaeHui cpes. mpod. odbpazoBanus. - M., 2014.

Wneun B.A., Kyapssues B.B. Mcropus u merogonorust pusuku. - M., 2014,
Kosnosa U.U., buonorus [DnekTponHslil pecype] : yueonuk / .M. Kosnosa,
N.H. Bonkos, A.I'. Myctadun - M. : TDOTAP-Menua, 2015. - 336 ¢c. - ISBN
978-5-9704-3440-6.

KoncrantunoB B.M., Pezano A.I'., ®aneesa E.O. buonorus: ydeOHUK 1181
CTyA. YyYpexIeHuil cpea. mnpod. oOpazoBanuss / mox pea. B. M.
Koncrantunona. - M., 2014.

Kysuenos, C. . CnpaBounuk no ¢usuke [DIEKTpOHHBIN pecypc]: yaeOHoe
nocodue mnsa CIIO / C. U. Kysnenon, K. W. Porosun ; mox pea. B. B.
JlapuoHoB. — DneKkTpoH. TekcToBbie AaHHble. — Capartos: [IpodobOpazoBanue,
2017. — 219 «c¢. — 978-5-4488-0030-6. — Pexum pgocTymna:
http://www.iprbookshop.ru/66399.html

Kypc o ¢popmymnam. @usnka, Xumus, MaTeMaTuka [DIEKTPOHHBINA pecypc] /.
— DOJIeKTpOH. TeKcToBbie jAaHHble. — HoBocubupck : Cubupckoe
YHUBEpCUTETCKOE u3gaTenbcTtBo, Hopmartuka, 2017. — 118 c. — 978-5-4374-
0894-0. — Pexxum noctyna: http://www.iprbookshop.ru/65259.html

Jlemeza, H. A. buonorus. Tectbl 1 IIKOIBHUKOB M aOUTYpUEHTOB
[DneKTpoHHBIM pecypc]: mocodue IS yYaluxcs YUYpEeKISHUM O0O0Iero
cpennero obopaszoBanus / H. A. Jleme3a. — DneKTpoH. TEKCTOBbIC AaHHBIC. —
Munck: Bermaiinias mkona, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
noctymna: http:// www.iprbookshop.ru/35468.html

Hemuenko K.D. ®dusnka B cxemax u Tabaumax. - M., 2014.

O6mass Ouonorusi. Ilpaktukym. 10-11 kmaccel: yweb. mnocobue st
o01eo06pa3oBar. Opranu3zanumii: yTIIyOJL. ypoBeHb./[.M. JIpiminiuil,



http://www.iprbookshop.ru/66399.html
http://www.iprbookshop.ru/65259.html
http://www.iprbookshop.ru/35468.html

23.
24.

25.

26.

217.

28.

29.

30.

0O.B.Ca6nuna, JI.B.Bricoukas, [1.M.bopoaun. -3-e uza. — M.: IIpocBenieHue,
2017.—143c.

Cawmoiinenko . B. EctectBo3nanne ®usuka. — M.: Akagemus, 2017.
Camoriinenko I1.1. CoopHuk 3aaa4 no ¢pusuke g npopeccuit u
CHEeUANIbHOCTEN COIMAIBHO- PKOHOMHYECKOT0 M TYMaHUTApPHOTO MPoQuIIeii:
yue0. mocooue Ajist CTy. yupexaeHuii cpe. npod. oopazosanus. - M., 2014.
Camoitnenko I1.U. Teopus u Meromuka oOyueHus ¢uszuke: yded. mocodue
IUIs IpenoaasaTenei ccy3os. - M., 2010.

Cawmoitnenko I1.U. ®usuka nis npodeccuii 1 crenuaibHOCTENH COIUaIbHO-
SKOHOMUYECKOTO U TYMaHUTAPHOTO TTpoduiiet: yaeOHUK IS CTY/I.
yupexaeHuil cpes. mpod. oopazoanus. - M., 2014.

CraponybueB, B. A. EcrecrBo3nanue. CoBpeMEHHbIE KOHIEMIIUU
[DnexTponHblii pecypc]: yueonoe nocooue mis CIIO / B. A. CraponyOueB. —
DneKTpoH. TeKcToBbIe HaHHbIe. — CapaToB: [Ipodobpazosanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexum noctymna: http:// www.iprbookshop.ru/66386.html
XamutoBa, A. N. Oprannueckas xumus aiist cryaeHToB CIIO [DneKkTpOHHBIM
pecypc]: yue6Hoe nocooue / A. M. Xamutona, T. E byceiruna, JI. P. Caduna.
— DOJeKkTpoH. TeKkcToBble AaHHble. — Kazanb: KazaHckuii HalMOHAIBHBIN
UCCIIeI0BAaTEILCKUIA TEXHOIOTUUECKU yHuBepcureT, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum goctyna: http://www.iprbookshop.ru/80239.html
Xumust [DnexkTpoHHBIM pecypc]: ydebHoe mocobue /; coct. I. IO.
BoctpukoBa, E. A. XopoxopaumHa. — DIJIEKTPOH. TEKCTOBbIE JaHHbIC. —
Boponex: BoOpoHEXCKMU TOCYJapCTBEHHBIM APXUTEKTYPHO-CTPOUTEIbHBIN
ynusepcuter, 9bC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
noctyma: http:// www.iprbookshop.ru/59133.html

XUMHUS: DICKTPOHHBIN y4eOHO-METOINYECKUN KOMIUIEeKC. - M., 2014,

HNuTepHeT-pecypehl:
www. biology. asvu. ru (Bcst 6uonorus. CoBpemeHHasi OM0JI0THs, CTaThH,
www. chemistry-chemists. com/ index. html (3;mekTpoHHBIN XypHall «XHUMHUKH H

XUMHUS»).

www. hemi. wallst. ru («Xumus. O6pa3oBaTeNbHBINA CAUT I MIKOJILHUKOBY ).
www. hvsh. ru (kypHan «Xumus B mkoje»). www.hij.ru (kypHan «XuMmus u

KUZHBY).

www. interneturok. ru («Bumeoypoku mo npeaMeraM MIKOJIbHON MTPOrPaMMBbI»)
www. pvg. mk. ru (omumnuazna «Ilokopu BopoObeBsI TOPBD).
www.alhimikov.net (OGpa3oBaTeabHBIN CAUT JJIs1 MIKOJIBHUKOB).
www.chem.msu. su (QnexkTpoHHas OMOINOTEKA 110 XUMHUH).
www.class-fizika.nard.ru («Kmaccunast mocka st IF0003HATEIBHBIXY ).
www.physiks.nad/ru («®u3nka B aHUMAITUIX).


http://www.iprbookshop.ru/66386.html
http://www.iprbookshop.ru/80239.html
http://www.iprbookshop.ru/59133.html

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHHUSI YUEBHOM
JTUCHUATIIUHBI

KonTposb u omeHka pe3ynbTaTOB OCBOCHUS  y4yeOHON  JUCHUILIMHBI
OCYLIECTBIISIETCSl MpenojaBaTesieM B IMpOILEcCe MPOBEACHHS TMPAKTHUYECKUX
3aHATUA U J1Ta0OpaTOpHBIX pPabOT, TECTUPOBAaHMS, a TaKXKE BBIOJHEHUS
00y4JarolUMUCsl UHIUBUAYAJIbHBIX 33JIaHUH, TPOCKTOB, UCCIICIOBAHU.

D opMbI U METOABI KOHTPOJIS U
OlIEHKH pe3y/bTaTOB
00yueHust

PesyabTaTsl 00yyeHus
(ocBOEHHBIE yMEHHS, YCBOCHHbIE 3HAHMA)

e JIMYHOCTHBIE:
- YCTOMYMBBIA HMHTEPEC K HCTOPUH W HOCTIXKeHusM B | IIpoBepka BHEayIUTOPHOM
00JaCTH  €CTECTBEHHBIX HAyK, YyBCTBO TOPJIOCTH 32 | CAMOCTOSATENBHOM paboThI,
POCCUICKHE €CTECTBEHHBIE HAYKU; 3aluTa J0KJIa/10B, pedepaTos,
- TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUsl, MOBBIIICHUIO yOJIUYHOE NPEACTABICHUE
kBamnbuKamMM B M30paHHOW  mpodeccHoHanbHO} | HPE3CHTAIMH, TECTHPOBAHHE,
IIpOBEpKa MPAKTHUECKUX pabdoT,
PEUTHHTOBBIN KOHTPOJIb,
IIPOMEXKYTOYHAsI ATTECTALMS

IEITEILHOCTA € MCIONB30BAaHMEM 3HAHWA B 001IacTH
€CTECTBCHHBIX HAYK;

- OOBEKTHMBHOE OCO3HAHWE 3HAYNMOCTH KOMIIETEHIHWH B
00JIaCTH €CTEeCTBEHHBIX HAyK JJIs 4YeJIOBEKa M OOIIECTBa,
YMEHHE HCIIOJIb30BaTh TEXHOJOTHYECKHE TOCTHKCHHUS B
obmacti (UBNKKA, XUMHH, OWOJOTHW I TIOBBIIICHUS
COOCTBEHHOTO MHTEIICKTYAIBHOTO Pa3BUTHS B BHIOPAaHHOM
podecCHOHABHOM JIeATEIIBHOCTH;

- YMCHHE MPOAHAIM3UPOBATh TEXHOTCHHBIC MOCICICTBHS
JUI OKPY)KaroIeH cpeibl, ObITOBOH M MPOM3BOJCTBEHHOM
JIEATEIILHOCTH YEJIOBEKA,

- TOTOBHOCTH CaMOCTOSITEILHO J00BIBAThL HOBBIE JJIs CEOS
€CTECTBCHHO-HAYYHbIC 3HAHUSA C HCIOJIb30BAHUEM IS
3TOTO JOCTYITHBIX HCTOYHUKOB MH()OPMAIINH;

- yYMEHHUE YIPAaBJIATH CBOEM [T03HABaTEJILHOM
JEATEIBHOCTHIO, IIPOBOIMTH CaMOOIICHKY YPOBHSI
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BHUTHS;

- yMeHHe BBICTPAUBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOLICHHS B KOMaHJIC 110 PEIICHUIO OOIMX 33/1a4 B
00JIaCTH €CTECTBO3HAHUS;

e MeTampeaMeTHBIE:
- OBJIAJICHWE YMEHHSMHU W HaBBIKAMH DA3JIWYHBIX BHUJIOB
MO3HABATEJIbHOW JESATENBHOCTH ISl W3Yy4YeHUS pasHbIX
CTOPOH OKPY)KaIOIIETO €CTECTBEHHOTO MHPA;
- IPUMEHEHNE OCHOBHBIX METOJIOB MO3HaHUs (HaOMI0IeHUS,
HAYYHOTO SKCIIEPUMEHTA) JUIsl U3y4EeHUS Pa3InIHbIX CTOPOH
€CTECTBEHHOHAYYHOH KAapTHHBI MHUpPA, C KOTOPBIMHU
BO3HHKAET HEOOX0JMMOCTh CTaJKHBATBCS B
npoeccuoHanbHOU cdepe;
- yMEHHE ONpeAeNiaTh ILeTH M 3adadd AeATeIbHOCTH,
BBIOMpATh CPEACTBA VIS HX JOCTHIKCHUS HA TIPAKTUKE;




Pe3yabTaTsl 00yyeHHs
(ocBOEHHBIC YMEHHS, YCBOCHHbIE 3HAHMA)

D opMbI U METOABI KOHTPOJIS U
OIleHKH pPe3yJIbTaTOB
00yueHust

- YMCHHC HCIIOJIB30BaTh PA3JIMYHBIC HWCTOYHUKHU  JJIA
MOJIyYCHUSI ~ C©CTeCTBEHHOHAy4YHOW  wmHpopManuu |
OIIEHMBATh €€  JIOCTOBEPHOCTh  JUII  JOCTHIKECHHS
IMOCTABJICHHBIX IIEJICH 1 3a/1a4;
® I[peaMeTHbIE:

- cOPMHUPOBAHHOCTH MPEJACTABICHUH O IEIOCTHOM
COBPEMEHHON  €CTeCTBEHHOHAYYHOM  KapTHUHE MU,
IIPUPOJIE KAaK €IUHOM LEIOCTHOM CUCTEME, B3aUMOCBS3H
YeloBeKa, MPUPOJBl M  OOILIECTBA, MPOCTPAHCTBEHHO-
BpeMEHHBIX MaclTabax Bcenennoil;

- BJIQJICHUC 3HAHUAMHU O HanOoJIee BaKHBIX OTKPBITHUAX U

JOCTIDKCHHSIX B 00JIACTU €CTECTBO3HAHUS, TOBJIMUABIINX HA
SBOJIIOIMIO TPEJACTABICHUH O NpPHUpPOAE, Ha pa3BUTHE
TEXHUKHA U TEXHOJIOTHIA;

- c(hOpMHUPOBAHHOCTH YMEHUS MIPUMEHSTh
€CTCCTBCHHOHAYYHBIC 3HAHUA JJIA O6’L${CHGHI/I${
OKpYyXaromux ﬂBHeHHfI, COXpaHCHUA 300POBbA,
oOecreueHust 0€30ITacHOCTH KU3HEACATCITLHOCTH,

OEepeXHOrO0 OTHOLIEHUS K TMPHPOJE, PaAUOHAIBHOTO
MPHUPOJIOTIONL30BAHMS, a TaK)Ke BBINIOJHEHUS  POJIU
TPaMOTHOTO MTOTPEOUTEIIS;

- c(OPMHUPOBAHHOCTH TPEACTABICHUI O HAYYHOM METOIC
MO3HAHUS TIPUPOIBI W CPEICTBAX HW3YUCHHS Meramupa,
MakpoMUpa HM  MHKPOMHpA;, BIAJCHHE IpHEMaMHu

€CTECTBEHHOHAYYHBIX HaOJI0ICHUH, OTIBITOB,
UCCIIEIOBAaHUI W OLEHKU JOCTOBEPHOCTH TOJIYYEHHBIX
PE3yNbTaTOB;

- BIIQJICHUE TOHATUHHBIM arapaToM €CTECTBEHHBIX HAYK,
MTO3BOJIAIOIIMM TO3HABATh MUP, Y4aCTBOBATh B JUCKYCCHAX
[0  eCTEeCTBEHHOHAy4YHBbIM  BOMpPOCAM,  HCIIOJb30BATh
pasIMyHbIe HWCTOYHUKM WHGOPMAIMU JUISI  TOJTOTOBKH
COOCTBEHHBIX  pabOT, KPUTHYECKH  OTHOCHTBHCI K
coobmenusm CMU, conepkanium HaydHYI0 HHPOPMAIHUIO;
- cOpMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTD
€CTECTBEHHOHAYYHOI'O 3HAHUSA JUISl KaXJ0r0 YeJoBeKa
HE3aBHCHMO OT €ro npoecCHOHaIbHON AeSITeTbHOCTH,
pasnuyath (HaKkThl U OIIEHKH, CPABHUBATH OIICHOYHbIE
BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPHUSIMU OLIEHOK U CBS3b
KPUTEPUEB C OTPEIEIIEHHON CUCTEMOM 1IEHHOCTEH, 001X
3a7a4 B 00JIACTH €CTECTBO3HAHMSL.
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