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1. MACIOPT PABOYEN MMPOI'PAMMBI YYEBHOM
JANCIUITJIMHBI

B/J1.05 ECTECTBO3HAHUE

1.1. OGnacTe NpUMEHEHUS POrPAMMBI

PaGouass mnporpamma y4eOHOW AMCIUIUIMHBI SIBJSIETCS YacTbl0 OCHOBHOM
npodeccruonansHOil  00pa3zoBarenbHON TporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuansHocTu CITO 54.02.01 «/lu3aiin mo oTpaciasimy».

1.2. Mecro y4eOHOH  JUCHMIUIMHBI B  CTPYKType  OCHOBHOIl
npodeccnoHaILHOH 00pa30BaTeJIbHOI MpoOrpaMMbl:  001€00pa3oBaTeJIbHbINI
UK.

VYyebnas puciuiuinHa «EcTecTBO3HaHME» SBISETCS O00S3aT€NbHON YacThIO
oO1reoOpa3oBaTeNbHON TOATOTOBKM crienuaiuctoB cpennero 3seHa (OIICC3) B
pazznene TpodecCHOHANbHBIX JUCHUIUIMH B  cooTBeTcTBUM ¢ DenepanbHbIM
rocyZapCTBEHHBIM o0pa3oBaTeIbHbIM CTaHAapTOM (®rooe) CpEIHErO
npodeccuonanbHoro oodpazopanus (CIIO) no cneunanbHocTH 54.02.01 «/luzaita (mo
OTPACIISIM)».

1.3. Hean u 3aga4u y4eOHOM AUCUMILUIMHBI — TPeOOBaHMA K pe3y/bTaTaM
OCBOCHUSA Y4eOHOM AMCHUTIIUHBI:

o B pesynbrare ocBoeHHsA y4eOHOM NMCHUIUIMHBI OOYyYaroOLIUICS JOJKEH
yMeThb:

-[IPUBOJUTH IIPUMEPBI JKCIIEPUMEHTOB U HaOJI0IeHU,
00OCHOBBIBAIOUINX:aTOMHO-MOJIEKYJISIPHOE ~ CTPOEHUE  BEIIECTBA, CYLIECTBOBAHUE
JJIEKTPOMArHUTHOIO  IIOJIs,, BOJHOBBIE M  KOPIIYCKYJIIDHBIE CBOMCTBA  CBETA,
HEOOpaTUMOCTh TEIUIOBBIX MPOLECCOB, pa3OeraHue TallaKTHK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT CTPYKTYPBI MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKLIHUHA OT
TEMIIEPATYPBI U KaTAIA3aTOPOB, KJIETOYHOE CTPOEHUE KUBBIX OpraHu3MoB, posb JJHK
KaK HOCHUTENsl HACJIEeJACTBEHHOM MHGOpMAIMK, 3BOJIIOIUI JKUBOW MPUPOJIBI,
IIPEBpALLEHUE DHEPTUM. B3aMMOCBSA3b KOMIIOHEHTOB 3KOCHUCTEMBI, BIUSHHE HA HHUX
NEATEIIbHOCTH YEJIOBEKa,;

-O0BSCHATh MPUKIAJHOE 3HAYECHHE BAXHEHIIMX JOCTHKEHUH B 00JacTu
€CTECTBEHHBIX HayK 10 DPa3BUTHsS DSHEPIeTHKH, TPAHCIOPTA, CBS3U, MOJYYEHHUS
CUHTETUYECKUX MAaTepHaliOB, CO3/JaHUs OUOTEXHOJOTHH, Je4eHUs HH(PEKIMOHHBIX
3a00J1eBaHUM, OXPaHbl OKPY>KAIOIIECH CPEebL;

-BBIIBUTaTh THIIOTE3bl W Ipe/lararb IyTH WX IPOBEPKHU, AENaThb BBIBOJABI Ha
OCHOBE IKCIIEPUMEHTAIbHBIX JAHHBIX, IPEJICTABICHHBIX B BUJE Tpaduka, TaOIULbl UK
JarpaMMmBbl;

-paboTaTh ¢  €CTECTBEHHO-HayuyHOW wuHoOpMaluen, coaepxkamieics B
coobmenusx CMU, unTepHeT-pecypcax, HayqYHO-TIONYJIIPHOM JIUTepaType, OLICHUBATh
€€ JOCTOBEPHOCTB;

-MCNOJb30BATh MPUOOPETEHHBIE 3HAHMS W yYMEHUS [ TNpPaKTUKA U
MIOBCETHEBHOM  KW3HM  JUIsi:  OLUEHKWM BIWAHUSA HAa  OpPraHu3M  4YeJOBeKa
ANIEKTPOMATrHUTHBIX BOJIH W  PAJAMOAKTUBHBIX U3IYYEHHUM, DHEProcOepekeHus,
0e30MacHOr0 UCIHOJIb30BAaHUS MaTepuajJoB W XUMHUYECKHX BEIIECTB B  OBITY,
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npodUIaKTUKAY WH(PEKIIMOHHBIX 3a00JIeBaHUM, HUKOTHHOBOW, aJIKOTOJBHON W
HApKOTUYECKON 3aBUCHUMOCTEHM, OCO3HAaHHBIX JIMYHBIX JCHCTBHM TI0 OXpaHe
OKPYXarOUIEH CPEIbl.

B pesynbpTaTe ocBoeHUS YICOHOW JUCITUTUIMHBI 00YYIAIONTUIHCS JOIKEH 3HATh:

-CMBICTT TIOHSTHH: ©CTECTBEHHOHAYYHBIH METOJ| MO3HAHUS, SJICKTPOMArHUTHOE
oJIe, DJIEKTPOMArHUTHBIC BOJIHBI, KBAaHT, IEPUOJANYECKUIN 3aKOH, XMMHUYECKasl CBS3b,
XUMUYECKas PEaKIus, MaKpOMOJeKyia, Oelok, Katamm3aTop, (GEpMEeHT, KIIETKa,
mupdepennmanust knetox, JIHK, Bupyc, spomtonms, 6mopazHooOpasue, OpraHm3M,
MOMYJISAIINSA, YKOCUCTeMa, Orocdepa, IHTPOIHUS, CaMOOPTaHU3AITHS;

-BKJIaJl BEJIMKUX YUYEHBIX B ()OPMHUPOBAHHWE COBPEMEHHON €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHUPA.

OcBoenue cojaepkanusi ydeOHor auciurimabl  BJ[.05  EcrtectBo3Hanue
obecrieunBaeT JOCTUKEHNE CTYJCHTAMHU CIICIYIOMNUX Pe3yJbTAaTOB:

JIUYHOCMHDIX

- YCTOMYMBBIM HMHTEpPEC K HUCTOPUHM W JOCTIKCHHSAM B 00JACTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJIOCTH 32 POCCUUCKHUE €CTECTBCHHBIC HAYKH;

- TOTOBHOCTh K MPOJOKCHHIO OOpa30BaHUs, TOBBIMICHUIO KBATH(PUKAINHA B
n30paHHON MPO(ECCHOHANTBHON NESITEILHOCTH C UCIOJIb30BaHUEM 3HAHUU B 00JACTH
€CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIICTCHIIMHA B 00JIACTH €CTCCTBEHHBIX
HayK JIJIS 4eJIOBEeKa U OOIIECTBA, YMEHUE UCIIOIh30BaATh TEXHOJIOTHICCKUAEC TOCTHIKCHUS
B oOmactu  (GU3UKH, XHUMHH, OWOJOTMM IS  TIOBBIIMICHUS  COOCTBEHHOIO
HMHTEJJIEKTYaJIbHOTO Pa3BUTHS B BRIOPaHHOM MpodeccHoHaIbHON AeATeIbHOCTH;

- yMEHHE IIPOAHAIM3UPOBATh TEXHOTCHHBIC ITOCIEACTBHS I OKpYIKaroIei
Cpeibl, OBITOBOM M IMPOU3BOACTBEHHOM JIESITEIHHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSTEJIFHO JOOBIBaTh HOBBIC JIJI Ce0sl €CTECTBEHHO-HAYYHbBIC
3HAHUS C UCIIOJB30BAHUEM JIJISI TOTO JOCTYIMHBIX HCTOYHUKOB MH(OPMAIINH;

- yMEHHE YHOpaBIsATh CBOCH IIO3HABATEIBLHON JIEATEILHOCTHIO, IPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO WHTEIICKTYaJIbHOTO Pa3BUTHS,

- YMEHHE BBICTPAWBAaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJIE II0
pelIeHrIo O0IIKX 3a/1ad B 0071aCTH €CTeCTBO3HAHMUSI;

MemanpeomMemHblx:

- OBJQJICHHEC YMEHUSMH W HaBbIKAMH pPa3JUYHBIX BHUIOB ITO3HABATCIHHOU
NEATESTLHOCTH JIJISI U3YYCHHS Pa3HBIX CTOPOH OKPYKAIOIIErO €CTECTBEHHOTO MUPA;

- TNPUMCHEHHE OCHOBHBIX METOJOB TIO3HAHHMS (HAONIOJAEHUS, HAyYHOTO
AKCTIICPUMEHTA) 11 WM3YYCHHUS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa, C KOTOPBIMH BO3HHKAeT HEOOXOIMMOCTH CTAJIKUBATHCSA B IPOPECCHOHATBHOM
chepe;

- YMEHHUE OTPEACATh eI U 3aJja4M JeATeIbHOCTH, BEIOMPATh CPENCTBA ISl UX
JIOCTHKEHHUS Ha MPAKTHKE;

- YMEHHE HCIIOJIb30BaTh PA3IMYHBIC MCTOYHUKH ISl TIOJYYCHHS €CTECTBEHHO-
HayYHOH wWHGOpPMAIMM ¥  OICHHWBATh €€ JIOCTOBEPHOCTHb JUIS  JIOCTHIKCHUS
MOCTABJICHHBIX LICJICH U 3a/1a4;

npeomMemHuIX:



- c(pOpMHUPOBAHHOCTD MPEACTABICHUIN O LIEIOCTHOM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHE MuUpa, NPUPOJAE KaK €IMHOW LEIOCTHOM CHUCTEME, B3aWMOCBS3U
YelioBeKa, TMpHUpPOAbl M OOIIecTBa, MNPOCTPAHCTBEHHO-BPEMEHHBIX  MaciTabax
Bcenennoi;

- BIIQJICHUE 3HAHUSMU O HauOoJiee BAXKHBIX OTKPBITHSIX M JIOCTIDKEHUSX B
00JacTh €CTEeCTBO3HAHMS, TOBIUSBIINX Ha SBOJIOIUIO MPEACTABICHUI O MpUpoe, Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI;

- c(OPMUPOBAHHOCTb YMEHUSI MPUMEHITh E€CTECTBEHHO-HAy4YHBbIC 3HAHMS IS
OOBSICHEHHSI ~ OKPY)KAIOIIMUX  SBJICHHUM, COXpAaHEHHUS  3/0pOBbs, 00OecredeHHs
0€30MacCHOCTH  JKU3HEJCSATEIbHOCTH,  OEpEeKHOro  OTHOLIEHUS K  [PHUPOJE,
PallMOHAJIBHOTO TMPUPOJIOIOJIB30BAHUA, @ TaKKE BBIIOJIHEHUS POJU TI'PAMOTHOIO
MOTPEOUTENS;

- ¢(hopMHpPOBAHHOCTH NPEJICTABICHUNA O HAYYHOM METOJE MO3HAHUS MPUPOJIBI U
CpPEICTBAX M3yYEHMs MeraMupa, MakpoMHpa M MHUKPOMHUpA; BJIAJICHUE NPHUEMAMHU
€CTECTBEHHO-HAYYHbIX HAOIIOACHUN, ONIBITOB, UCCIECAOBAHNUN U OIIEHKU JOCTOBEPHOCTH
ITOJTyYEHHBIX PE3YJIbTATOB;

- BJAQJCHUE TIOHATHUMHBIM aIlllapaTOM €CTECTBEHHBIX HAyK, IO3BOJIIONIUM
ITIO3HABAaTh MHp, y4aCTBOBAaThb B JUCKYCCHSAX II0 €CTECTBEHHO-HAYYHBIM BOIPOCAM,
UCIIOJIB30BaTh PA3JIMYHbIE WCTOYHUKUA HH(POPMALMH JUIsl MOATOTOBKA COOCTBEHHBIX
paboT, KPUTHMYECKH OTHOCHThCS K cooOmeHusM CMMU, coxepxaliuM Hay4dHYIO
UH(pOpMaIHIO;

- c(OpPMUPOBAHHOCTh YMEHHUM IMOHUMAaTh 3HAYUMOCTb E€CTECTBEHHO-HAYYHOTO
3HaHUSA JJIs1 KQXKJI0TO YeJIOBEKa HE3aBUCUMO OT €ro NMpo(ecCUOHANbHON NesTEIbHOCTH,
pasznuyath (aKTbl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJBI, BHJIETh UX CBA3b C
KPUTEPUSIMU OLICHOK U CBsI3b KPUTEPUEB C ONPEIAEIICHHON CUCTEMOU LIEHHOCTEN.

1.4. PekoMeHayemMoe KOJMYECTBO YaCOB HA OCBOCHHE NMPOTPaMMbI
yueOHO# TUCHUILINHBI:
MaKcUMasbHas yueOHasi Harpy3ka o0y4darommxcs — 78 Jaca
6 mom uucne: oOs3aTeNbHAS ayJUTOpHAs Harpy3ka — /8 JacoB



2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCHUAIIJINHBI
2.1. O0beM yueOHOH JUCHUNIMHBI U BUIbI Y4eOHOH padoThl

Bup yueOHoii padoTbl Oobvem uacos
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 78
Oo6s13aTesIbHAsI ayAUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 78

B TOM YHCIIE!

Jlekuun 78
JlaboparopHble 3aHATHS

[TpakTHyeckue 3aHATUS

IIpomedscymounas ammecmayus, 6 popme ougghepenyuposannozo 3auema 6o 2 cemecmpe




2.2. TemaTtudecknii miiaH u coaepxxkanme yueoOnoit mucunmiuabl - b5J1.05 ECTECTBO3HAHUE

HaumenoBanue
pa3iesioB M TeM

Conepxanue y4eOHOro MarTepuana, JadopaTopHble W  NpaKTHYeckHe  PadoThl,
CaMOCTOSITe/IbHASI padoTa 00y4Yaluuxcsi, KypcoBasi padoT (IPoeKT) (eciu npedycmompeHtul)

O0nLeMm
4acoB

YpoBenb
OCBOEHHS

1

2

w

4

Pazgea 1.

PU3UKA

w
oo

Tema 11
MexaHuka

BBeIleHI/IC. Mexaandeckoe JBHKCHHUEC U €I'0 OTHOCUTCIIbBHOCTD.

3akoHbl TUHAMUKH HBOTOHA.

Cuiiel B Ipupoae. 3aKoH BCECMHUPHOI'O TAT'OTCHUA. HesecomocTs.

VimnysibC 1 9HEprusi, 3aKOHBI X coxpaHeHusi. PaboTa 1 MOIITHOCTh B MEXaHUKE.

Mexannueckue kosebanus. [lepuos u yactora KoneOaHuM.

Mexanndeckue BoJHBI. CBOMCTBA BOJIH.

3BYK. YIbTpa3ByK.

Pemenue 3amau o reme «MexaHuKay

Tema 1.2

TeruioBble ABIEHUS

HabnroeHus ¥ OnbITH, MOATBEPKIAAIONINE CTPOCHHE BEIIECTBA.

Macca u pazMepsl MOJIEKYII.

Tennosoe aerxkenue. Temneparypa -- Mepa CpelHEN KHHETUYECKON DHEPTUM YaCTHLL.

ArperatHple COCTOSIHHSI BEIIIECTBA M (Da30BBIC IEPEXO/IbI.

NINININNIFPIFRPINNININ N

3aKOH COXpaHEHHUs DSHEPrUM B TEIUIOBBIX mporeccax. HeoOpaTUMOCTh TEIUIOBBIX
HpOHGCCOB.TCHJ’IOBBIG MallrHbI, UX NPUMCHCHUC. I/IHTepaKTI/IBHaSI MMPE3CHTAUA 10 TEMC «
DKOJIOTHYECKHE MPOIIECCh, CBSI3aHHBIE C MPUMEHEHHEM TEeIUIOBBIX MAIllMH U IpodiemMa
SHEPTOCOEPEIKECHUS. »

N

Pemienne 3aJa4 110 TCMC «TeIIoBbIC ABICHUS

Tema 1.3

BHCKTpOMaFHI/ITHBIC
SIBJICHUS

DnexTpuueckue 3apsaabl U UX B3auMmozeicteue. [IpoBOAHUKY U JUAIEKTPUKU B MOJIE.

IToCTOSHHBIN IEKTPUYECKUI TOK U €r0 XapaKTepuCTUKH. 3akoHbl Oma u [xoyinsa-Jlenna.

MarnuTHO€ MoJjie TOKa U €ro JICUCTBUE Ha MIPOBOJHUK C TOKOM. DJIEKTPOABUTATENb.

SIBrieHME NEKTPOMAarHUTHOW HHAYKIUH. DIEKTPOreHEPATOP.

Ilepemennsiit Tok. [loyuenue u nepenaya 3JI€KTPOIHEPTUN.

SJICKTPOMaFHI/ITHBIe BOJIHEI. Pa)]I/IOCBSISI) " TCICBUJICHHC.

CsBerT Kak QJICKTPpOMArHuTHas BOJIHA. I/IHTep(bepeHum{ n I[I/I(I)paKI_[I/IH CBCTa.

N B IDNIDNDIDNIDNDIDNDN




Pemrenne 3aaa4 I10 TEME <<9HCKTpOMaFHeTI/13M>)

2
Tema 1.4.CtpocHue doroaddexr. Mcnonp3zoBanue GoToddpdexra B TEXHUKE. 2
aToMa U KBaHTOBas Crpoenue atoma. [lornomenue u ucnyckanue csera atomom. Jlazep. 2
¢duzuka CrtpoeHune aTOMHOTO sijipa. PainoakTUBHOCTD U €€ OMOJIOTHYECKOE JEICTBHE. 2 23
DOHeprust JeJCHUs AaTOMHBIX sAep. SlaepHas SHEpPrusi M HKOJOTHYECKUE MPOOIIEeMBI, 2 ’
CBsI3aHHBIE C €€ UCI0Jb30BaHNEeM. MHTepakTuBHBIN TpeHaxep 1o Teme «CTpoeHue atomay.
Konrponsnas pabora no gusuke 2
Pazgen 2. XUMUS C QJJEMEHTAMMU 3KOJIOI'MA 13
Bopa, ee ¢usnyeckne u XMMHUECKUE CBOWCTBA. PacTBopeHMe TBEpABIX BEIIECTB M T'a30B. 5
MaccoBas J10J1s1 BeILIeCTBa B PacTBOpeE.
Tema 2.1. Boansie pecypcel 3emnu. KadecTtBo BOAbI. 3arps3HUTENN M CHOCOOBI OYMCTKH BOJIBI. 2
Bopa, pactBopst Kectkast Boga. OnpecHeHe BObI. 2,3
JlaboparopHbie paboThl: AHATN3 CONIEPKAHUS IPUMECEH B BOJIC 1
[IpakTuueckast pabora: pemenue 3ajaa4 no teme «Boga. PactBopbi» 2
Xumnueckuil coctaB Bo3ayxa. ATMocepa u kiaumat. O30HOBBIE JbIPHI. 2
Tema 2.2.
Kucnornsie noxxau. Kucnots! u menoun. ITokaszarens kucaoTHOCTH pacTBopoB pH. 2
XUMHYECKUE TPOLIECCH B 1,2
armocdepe Jlaboparopusie padoTsl: M3mepenune yposas CO. 1 ’
[TpakTHyeckast paboTa: MHTEPAKTUBHBIN KPYTJIbINA CTOJI 1O TeMe « XMMHUYECKUE MPOLIECCHI B
aTmocdepe» 2
XUMHUECKHE JIIEMEHTHl B oOpraHuzMe uyenoBeka. OpraHudyeckue M HEOpPraHUYECKUe 2
BELIECTBA.
Tema 2.3. OCHOBHBIE COEIMHEHUS: OENKH, YTJIEBOMBI, XKUPbI, BUTaMHUHBI. CTpoeHHE OEIKOBBIX 5 123
XumMud W OpraHu3M MOJIEKYJI. XOJIECTEPHUH. "
YeJI0BeKa MuHepaJibHbI€ BEILIECTBA B MPOAYKTAX MUTAHUS, MUIIEBbIE TOOABKU. 2
COGanancupoBanHoe nuTanue. VHTepakTUBHBIA (UIBOPA MO TeMe «XHUMHUS U OpraHU3M 2
YEJIOBEKa»
Pa3zaen 3. BHNOJIOI'us C 9JIEMEHTAMHU OKOJIOT'NA 27
Tema 3.1. ‘ [Tonsitue «ku3Hb». OCHOBHBIE MPU3HAKH JKUBOTO. 2 1




Haubounee ob1ue

[lonstue «opranusm». MHTepakTUBHAs Ipe3eHTalMs MO TeMe « Pa3HooOpasue >KUBBIX

2
IPEACTAaBICHUS O )KU3HH OPraHHU3MOB.»
Knerka. OOMeH BemiecTB U mpeBpamieHue sHepruu B kierke. JJHK. 4
YpOBHHU OpraHu3aIMy )KUBOW IPHPOIBL. 2
DBOJIONHS )KUBOTO. JIBIKYIIME CHUIIBI SBOJIIOIHH. 4
[MpakTrueckas padoTa: Kpyriblii cToi o Teme «IIpencTaBiaeHus o KU3HM» 2
Txanu, opransl ¥ CUCTEMBI OPraHOB YEJIOBEKa. 2
[Muranne wu ero 3Hauenuwe. [lumeBapenwe. Cucrema NHIIEBAPUTEIBHBIX OPraHOB.
[TpexynpesxaeHue NUILEBBIX OTPABICHUH. ['aCTpUT U IUPPO3 MTEUYEHH. 2
Jlpixanue oprann3MoB. OpraHbl IbIXaHUS U UX TPCHUPOBKA. BOJIC3HM OPraHOB JIBIXaHUSL. 2
Tema 3.2.
Opranusm 4YejoBeka M JiBmxenue. KocT, MBINIIBI, CyXOKWIUS. MBIIIEYHbIE ABWKEHHUS. YTOMJICHHE MBIIII. )
OCHOBHbIE MpOSIBJIEHHS M3meHeHre MBIIIIBI TIPU TPEHUPOBKE. [ MIoiMHaMusl, HapyIICHUE OCAaHKHU U TNIOCKOCTOITHUE.
€TI0 JKUIHEACATEILHOCTH BuyTtpennss cpena oprann3ma. OcHOBHBIE QyHKINHU KpoBU. KpoBeHOCHAs crcTema. 2 2,3
NmMmyHHTET M MMMYHHas cuctema. bakrepun u BUpYyCHI. 2
WunuBuyanbHOE pa3BUTHE OPraHU3Ma. 4
[TonoBoe co3peBanue. OmionorBopenne. PazBuTtre miona. bepeMeHHOCTh U poJbl. 2
BrusiHue HapKOTEHHBIX BELIECTB HAa Pa3BUTHE U 37I0POBbE YeTOBeKa. VIHTEpaKTUBHBIN TeCT )

10 TEMC ((3I[OpOBBe YCIOBCKa».

Bun yuedoHoii paboTbl

Oobvem uacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 78

O0s3aTesqbHAsI Ay IUTOPHAsA yueOHas HArpy3Ka (Bcero) 78

B TOM YHCIJIC:

Jlexnun

78

Ilpomescymounas ammecmayus 6 popme ougpepenyuposarnnoo 3auema
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J1sl XapaKTepUCTUKU YPOBHS OCBOEHUS y4eOHOI0 MaTepHalia UCIOJIb3YIOTCs cielytolue 0003HaueHuUs:

1. — o3HakoMUTENbHBIN (Y3HABaHUE PaHEE U3YUEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAyKTUBHBIN (BBIIOTHEHHUE JEATEIBHOCTH 10 00pa3ily, HHCTPYKIIUU WU O] pyKOBOJICTBOM)

3. — IPOTyKTUBHBIH (TUIAHUPOBAHUE U CAMOCTOSITENIFHOE BBHITIOJTHEHUE JIEATEIHHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4)
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3. YCJOBUA PEAJIM3AIIUUA ITPOI'PAMMBI TUCHUITJINHBI

3.1 Peasm3anusi y4eOHOW JMCUMIVIMHBI TpedyeT HAJIUYUA Y4eOHOro
Ka0MHeTa eCTeCTBO3HAHMUS

Mebens u  cranmoHapHOE€ OOOpYyIOBaHUE: JOCKa ayaWTOpHAas, JOCKa
MHTEPAaKTUBHASI, KHIDKHBIN IIKad, CTOJ MPEenojaBaTeIbCKUN, CTON AJIsi KOMIIBIOTEpA,
mKad — cTemiax, KOJIOCKOII, IKpaH.

3.2. UndopMmanmonHoe odecnevyeHne o0yueHust
[lepeueHb pekOMEHIyEMbIX YU€OHBIX U3AHUHN U TOTOJHUTEIBLHON IUTEpaTyph

OcCHOBHBIC HICTOYHUKHU:

EcrecTBo3nanue : yuedHnoe nocooue / O.E. Caenxko, T.I1. Tpymuna,
O.B. JloreBunenko. — Mocksa : KaoPyc, 2020. — 364 c¢. — CI1O. — ISBN 978-5-406-
06475-7.

®usuka (nias CIIO). Yuebnuk : yueonuk / O.B. JlorBuHeHko. — Mockaa :
KnoPyc, 2020. — 341 c. — ISBN 978-5-406-06464-1.

Oomas xumus : yaueonoe nocodue / H.JI. 'muaka. — Mocksa : KnoPyc, 2020.
— 748 c. — ISBN 978-5-406-06002-5.

Bbuoaorus : yueOnuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa : KnoPyc,
2020. — 423 c. — CI1O. — ISBN 978-5-406-06062-9.

Oo6mas ouosiorus : yueoHoe nocoodue / C.1. KonecuukoB. — Mocksa : KnoPyc,
2020. — 287 ¢. — Jlns CIIO. — ISBN 978-5-406-06119-0.

JlonoJiHuTeIbHbIE HCTOYHUKMU:

Oo6wmas 6uosiorus : yueonuk / C.I'. MamonToB, B.b. 3axapoB. — Mockaa :
KnoPyc, 2017. — 323 ¢. — CIIO. — ISBN 978-5-406-05733-9.

Bbuosaorus : yueOnuk / C.1. KonecunkoB. — Mocksa : KnoPyc, 2020. — 257 c.
— Jlnst 6akanaBpoB. — ISBN 978-5-406-05671-4.

Konuenuuu coBpeMeHHOr0 ectecTBO3HaHus : yueOHuk / B.M. Haliapim. —
Mockga : KnoPyc, 2020. — 360 c. — ISBN 978-5-406-06041-4.

Konuenuuu coBpemMeHHOro ecrecTBo3HaHus : yueOnnk / C.X. KapreHkoB. —
Mockasa : KnoPyc, 2017. — 667 ¢. — ISBN 978-5-406-05542-7.

Konuenmuu coBpeMeHHoro ecrectso3nanusi. Koncnekr jiekumii : yaeOHoe
nocobue / A.A. 'openoB. — Mocksa : KnoPyc, 2017. — 204 ¢. — ISBN 978-5-406-
02600-7.

OcHoBbl pu3nkn. Mexanuka : yuebnoe nocodue / T.1. Tpodhumona. —
Mockasa : KnoPyc, 2020. — 220 ¢. — ISBN 978-5-406-06245-6.

OcHoBbl pusnku. MosexkyaspHas pusuka. TepmoaunamMmuka.yYeoHoe
nocodue : yueonoe nocodue / T.U. Tpobumona. — Mocksa : KnoPyc, 2020. — 180 c.
— ISBN 978-5-406-06246-3.



IIpsimble MeTOABI HCCIeI0BAHUS OBICTPBIX (PU3MKO-XUMHYECKHX MPOLECCOB.
YueoHoe nocodue : yueonoe nocodue / 1. MakaposE, W.I1. [Ilankapua. — Mocksa :
Pycaitnc, 2020. — 155 c¢. — ISBN 978-5-4365-2613-3.

Du3nKo-XuMHUYecKHe Mpouecchl B TexHocdepe : yaebHoe mocodue /

E.JO. [llaunesa, B.4. XenToB. — Mocksa : Pycaitac, 2020. — 138 c. — ISBN 978-5-
4365-1462-8.

KpaTkuii kypc ¢puznkm ¢ npuMepaMu pemeHus 3a1a4 : yueOHoe mocodue /
T.U. TpodpumoBa. — Mocksa : KnoPyc, 2017. — 280 ¢. — CI1O. — ISBN 978-5-
85971-880-1.

Kypc ¢pu3uxu ¢ npumepaMu pemeHus 3ajaa4d B 2-x Tomax. Tom 1 : yueGHoe
nocooue / T.1. Tpodpumona, A.B. dupcos. — Mocksa : KnoPyc, 2017. — 575 c. —
ISBN 978-5-406-05363-8.

Kypc ¢pu3uxu ¢ npumepaMu peueHus 3aaad B 2-x Tomax. Tom 2 : yueOHUK /
T.U. Tpodpumona, A.B. dupcoB. — Mocksa : KnoPyc, 2017. — 378 c. — ISBN 978-5-
406-05816-9.

Xumus (119 6axanaBpoB). YueOHuk : yueoHuk / O.C. Cupotkus. — Mockaa :
KnoPyc, 2020. — 363 ¢c. — ISBN 978-5-406-06688-1.

O0mas xumus: J1a00pPaTOPHBII NPAKTUKYM : yueOHOe rocodue /

H.B. Koposun, B.K. Kambrmosa, E. . Y apuc. — Mocksa : KnoPyc, 2017. — 336 ¢. —
Jlst 6akamaBpoB. — ISBN 978-5-406-04140-6.

TepmoaunamMuka B COBpeMEeHHOH XUMHUH : y4eOHO-METOJUYECKOE ocooue /
E.}O. [llauneBa. — Mockaa : Pycaiinc, 2020. — 209 ¢. — ISBN 978-5-4365-1386-7.

OcHoBbI 00111€lf 1 OMOOPraHuYecKO XUMHH : yueOHOe Tocooue /

3.K. Apremosa, E.B. JImutpues. — Mocksa : KnoPyc, 2017. — 244 c. — ISBN 978-5-
406-05543-4.

dunocopus MaTeMaTUKHU, GU3MKH, XUMUH, OMOJIOTHH : yueOHOE TTocobue /
B.A. Kanke. — Mocksa : KnoPyc, 2016. — 367 ¢. — ISBN 978-5-406-00543-9.

Buosorus. JJisi BBINYCKHUKOB IIKOJI ¥ MOCTYNAIOMINX B BY3bl | ydeOHOE
nocobue / A.I'. Mycradun, B.H. Speirun nmox pen. — Mocksa : KaoPyc, 2020. —

584 c¢. — ISBN 978-5-406-06268-5.

I'mruena u 3xosiorus yenoBeka (CIIO). Yueonuk : yueoHuk / H.A. MaTBeena.

— Mocksa : KnoPyc, 2020. — 325 ¢. — ISBN 978-5-406-03080-6.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEEHOM

JTIACLIATUIIAHBI

KonTpoms u o1ieHKa pe3yibTaTOB OCBOCHUS YUYEOHOM NUCITUTIIINHBI
OCYLIECTBIISIETCS IPENOJABATENIEM B ITPOLIECCE MPOBEACHUS IPAKTUUECKUX
3aHSITUNA, TECTUPOBAHMUS, @ TAKXKE BBIMOTHEHUS

00y4aIOIMMUCS UHIUBUAYAIbHBIX 3aIaHUM, IPOCKTOB, UCCIEIOBAHUM.

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHHsl, YCBOCHHbIE 3HAHUS

@®opMbI M MeTOAbI KOHTPOJISI M OLEHKHU
pe3yJabTATOB 00y4eHHs

B pesyabrare O0CBOeHHUSI JAMCHUILUIMHBI
o0yyarommiics 10J7KeH YMeTh:

—IPUBOAWTh TMPUMEPHI  DKCIIEPUMEHTOB U
HaOII0NeHU, OOOCHOBBIBAIOIIMX: ATOMHO-
MOJIEKYJISIPHOE CTPOCHHUE BEIIECTBA,

CyILIECTBOBAaHUE DSJIEKTPOMAarHUTHOIO MOJSA U
B3alMOCBA3b IEKTPUYECKOTO M MAarHUTHOIO
IIOJIEW, BOJIHOBBIE U KOPITYCKYJIIPHBIE CBOMCTBA
CBETa, HEOOPAaTUMOCTh TEIUIOBBIX IPOLECCOB,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XMMHUYECKON
peakiuu OT TeMIlepaTypbl M KaTaJau3aTopoB,
KJIETOYHOE CTPOEHUE )KUBBIX OPTaHU3MOB, POJIb
JHK  xak  HocuTens  HAacCIEICTBEHHOMH
UHGOPMALIMK, 3BOJIIOLUIO JKUBOM HPUPOIbI,
IIPEBPAIlCHUE DJHEPrUU M BEPOATHOCTHBIN
XapakTep IpPOLECCOB B XMBOW M HEKUBOU
IIPUPOJE, B3aUMOCBSI3b KOMITOHEHTOB
DKOCUCTEMBI, BIIMSHUE NEATECIIBHOCTU YEJIOBEKA
Ha DKOCUCTEMBI;

—0OBSICHSITh MPUKIIATHOE 3HAYEHUE
Ba)KHEUIITNX NOCTW)KEHUU B obiactu
€CTECTBEHHBIX HayK IS pa3BUTHS

SHEPICTUKHU, TpaHCHIOpTa W CpPCACTB CBA3WU,

MOJIyYEHUSI CUHTETUYECKHUX MAaTEepUaJoB C
3a1aHHBIMU CBOMCTBaMH, CO3J1aHus
OMOTEXHOJOrHM, JedeHus  HUHQPEKIHOHHBIX

3a00JIeBaHN, OXpaHbl OKPYIKaroIlIel cpe/ibl;
—BBIJIBUraTh TMIIOTE3bl U IpEUIaraTh MyTH HUX
NPOBEPKH, JelaTh BBIBOJBI HAa  OCHOBE
AKCIIEPUMEHTAIBHBIX JTaHHBIX,
IPEJICTAaBICHHBIX B BUJE Tpaduka, TaOIHIIbI,
JarpamMmBbl;

—paboTtatb C €CTECTBEHHO-HAYYHOI
uH(popmaren, comepxKamieiicss B COOOIICHUIX
CMU, UHTEpPHET-pecypcax, Hay4HO-
NOMYJISIPHOM  JTUTepaType:BIaieTh METOAaMHU
MIOMCKA, BBIJIEISATh CMBICIOBYIO OCHOBY H
OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;
—HUCMOJb30BaTh MNPUOOpPETEHHbIE 3HAHUS U
YMEHMsSI B TIPAaKTHYECKOM JNIE€ATENbHOCTH U

®opMBbl KOHTPOJISI 3HAHUIA:

1. MlunuBuyanbHbIi

2.I'pynmoBoii

3.KomMOuHMpOBaHHBIH

4.CaMOKOHTPOJIb

5.DpoHTANBHBIN

MeTop1 KOHTPOJIS:

1.Ycrubiit

2.1IuceMeHHbIN

3.IlpakTuueckuit

4.Iloypounsblii 0an (OleHUBAETCS JESATEIBHOCTD
CTyICHTOB Ha BCEX OJTamax 3aHsATUS |
BBIBOJIUTCSI UTOTOBasl OIICHKA).

5. luddepennunpoBaHHbIil 3aUeT
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MMOBCEAHEBHOM JKU3HM JJI: OLICHKH BIIMSHUS Ha
OpTraHu3M 4YCJIOBCKa 3JICKTPOMAIrHUTHBIX BOJIH

u pPaIMOaKTUBHBIX W3ITy9eHUH;
SHEProcOePEeIKCHHUS; 06e301macHOTO
UCIIONIb30BAaHUSI MAaTePUAIOB W XHMHUYECKUX
BEIIIECTB B OBITY; PO HITAKTUKH

WH(MEKIIMOHHBIX 3a00JICBaHM, HUKOTHHOBOMH,
AJIKOTOJIbHOM M HApPKOTUYECKOW 3aBUCHUMOCTH;
OCO3HAHHBIX JIMYHBIX JICUCTBUM MO OXpaHe
OKPYXaIOIIEH CPeAbL.

B pe3syabraTre oOCBOEHUSI IMCHUILIHHBI
00y4aroIUiicA 10/IKeH 3HATh:

CMBICTI ITOHATHH: €CTECTBEHHO-HAYYHBII METO
MO3HAHUS, AIIEKTPOMArHUTHOE noJe,
3JIEKTPOMAarHUTHBIE BOJIHBI, KBaHT,
NEPUOIMYECKAN 3aKOH, XHWMHUYECKas CBS3b,
XMMHUYECKasi peaKius, MaKpoMOJeKyJa, OelloK,
KaTaJm3arop, (bepmeHT, KJIeTKa,
mubdepennmanus  kierok, JHK, Bupyc,
Ouosornyeckas IBOJIOLMS, OHOpa3sHOOOpasue,
OpraHM3M, MOIYJISNHs, IKocHcTeMa, bnocdepa,
SHTPOIIHUS, CAMOOPTAHU3ALINS;

BKJIaJ BEJIUMKUX YYEHBIX B (HOPMHpOBAHHE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHUHBI
MHpa.
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