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1. MACIOPT PABOYEN MMPOI'PAMMBI YYEBHOM
JANCIUITJIMHBI

b/1.06 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  OCHOBHOIil
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 HKCIIEPUMEHTOB 51 HaOJII0ICHU,
00OCHOBBIBAIOUINX:aTOMHO-MOJIEKYJISIPHOE ~ CTPOEHUE  BEIIECTBA, CYLIECTBOBAHUE
JJIEKTPOMArHUTHOIO  IIOJIs,, BOJHOBBIE M  KOPIIYCKYJIIDHBIE CBOMCTBA  CBETA,
HEOOpaTUMOCTh TEIUIOBBIX MPOLECCOB, pa3deraHue TallaKTHK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT CTPYKTYPBI MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKUHUHA OT
TEMIIEPATYPBI U KaTAIA3aTOPOB, KJIETOYHOE CTPOEHUE KUBBIX OpraHu3MoB, posb JJHK
KaK HOCHUTENsl HacCJIEeJACTBEHHOM WHGOpMAIMK, SBOJIOLUUIO SKUBOM  MPHUPOIbI,
IIPEBpAILEHUE DHEPTUM. B3anMOCBSA3b KOMIOHEHTOB 3KOCHUCTEMBI, BIMSHUE Ha HHX
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>KAIOIICH CPEebL;

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

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

-MCNOJb30BATh MPUOOPETEHHBIE 3HAHMS W yYMEHUS [ TNpPaKTUKA U
MOBCETHEBHOM  KW3HM  JUIsl: OLEHKWM BIWMAHUS HA  OpPraHW3M  4YeJOBEKa
ANIEKTPOMATrHUTHBIX BOJIH M  PAJAMOAKTUBHBIX U3IYyYEHUU, HHEprocOepeKeHus,
0e30MacHOr0 UCIHOJIb30BAaHUS MaTepuajJoB W XUMHUYECKHX BEIIECTB B  OBITY,
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npodUIaKTUKAY WH(PEKIIMOHHBIX 3a00JIeBaHUM, HUKOTHHOBOW, aJIKOTOJBHON W
HApKOTUYECKON 3aBHCHUMOCTEHM, OCO3HAHHBIX JIMYHBIX JEHCTBUH TI0 OXpaHe
OKPYXarOUIEH CPEIbl.

B pesynbsTaTe ocBoeHUS YIEOHOW AUCITUTUTHHBI 00YYIAIONTUICS JOIKEH 3HATh:

-CMBICTT TIOHSTHH: ©CTECTBEHHOHAYYHBIH METOJ| MO3HAHUS, SJICKTPOMArHUTHOE
ToJIe, JIEKTPOMArHUTHBIC BOJIHBI, KBAHT, TNEPUOAMYECCKUN 3aKOH, XUMUYECKast CBA3b,
XUMHUYECKas PEaKIusi, MaKpOMOJeKyna, OeloKk, KaTamm3aTop, (QepMeHT, KIeTKa,
mupdepennmanust knetox, JIHK, Bupyc, spomtonms, 6mopazHooOpasue, OpraHm3M,
MOMYJISAIINSA, YKOCUCTeMa, Orocdepa, IHTPOIHUS, CaMOOPTaHU3AITHS;

-BKJIaJl BEJIMKUX YUYEHBIX B ()OPMUPOBAHHWE COBPEMEHHOM €CTECTBEHHO-HAYUYHOMU
KapTUHBI MHUPA.

OcBoenue cojaepkanusi ydeOHoi muctuiuimHel  BJ[.06  EcTtecTtBo3HaHue
obecrieunBaeT JOCTUKEHNE CTYJCHTAMHU CIICIYIOMNUX Pe3yJbTAaTOB:

JIUYHOCMHDIX

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

- TOTOBHOCTh K MPOJODKCHHIO O0pa30BaHUs, TMOBBIMICHUIO KBATH(PUKAINHA B
n30paHHON MPO(ECCUOHATBHON NESITEILHOCTH C UCIIOIb30BaHUEM 3HAHUU B 00JIaCTH
€CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIICTCHIIMHA B 00JIACTH €CTCCTBEHHBIX
HayK JIJIS 4eJOBEKa W OOIIECTBA, YMEHUE UCIIOIb30BAaTh TEXHOJIOTHICCKUAE TOCTHIKCHUS
B oOmactu  (GU3UKH, XHUMHH, OWOJOTMM IS  TIOBBIIMICHUS  COOCTBEHHOIO
HMHTEIJIEKTYaJIbHOTO Pa3BUTHS B BRIOpaHHOM ITpodecCHOHabHON AeATeIbHOCTH,

- yMEHHE IIPOAHAIM3UPOBATh TEXHOTCHHBIC ITOCIEACTBHS I OKpYIKaroIei
Cpebl, OBITOBOM M MPOU3BOJACTBCHHOM JICSITEIIHHOCTH 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 YPOBHS COOCTBEHHOTO WHTEJUICKTYaJILHOTO Pa3BUTHS;

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

MemanpeomMemHblx:

- OBJQJICHHEC YMEHUSMH W HaBbIKAMH pPa3JUYHBIX BHUIOB ITO3HABATCIHHOU
NEATETLHOCTH VIS U3YYCHHS Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

- TNPUMCHEHHE OCHOBHBIX METOJOB TIO3HAHHMS (HAONIOJAEHUS, HAyYHOTO
AKCTIICPUMEHTA) 11 WM3YYCHHUS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa, C KOTOPBIMH BO3HHKAeT HEOOXOIMMOCTH CTAJIKUBATHCA B IMPO(ECCHOHAITBHOM
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 YMEHHUSI MPUMEHSITh ECTECTBEHHO-HAYUYHBIC 3HAHHS JIA
OOBSICHEHHSI ~ OKPY)KAIOIIMX  SIBICHUM, COXpaHEHUS  3/I0pOBbs, 00OeCredeHHs
0€30MacCHOCTH  JKU3HEJCSATEIbHOCTH,  OEpEeKHOro  OTHOLIEHUS K  [PHUPOJE,
PallMOHAJIBHOTO TMPUPOJIOIOJIB30BAHUA, @ TaKKE BBIIOJIHEHUS POJU TI'PAMOTHOIO
MOTPEOUTENS;

- ¢(hopMHpPOBAHHOCTH NPEJICTABICHUN O HAYYHOM METOJI€ NO3HAHUs 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, IO3BOJSIOIIUM
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 MOHMMATh 3HAYUMOCTb ECTECTBEHHO-HAYyYHOTO
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 ONPEIAEICHHON CUCTEMOU LIEHHOCTEM.

1.4. PexomeHayeMoe KOJMYECTBO YACOB HA OCBOEHUE MPOTrPAMMBbI
yueOHO# TUCHUILINHBI:
MaKcuMasbHas yuyeOHas Harpy3ka o0ydaromuxcs — 111 yaca
6 mom yucne: o0s3aTenbHas ayiuTopHas Harpy3ka — 111 yacos



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI
2.1. O0bem yueOHOH TUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bup yueOHoii padoTbl Oobvem uacos
MakcumajibHasi yyeOHasi HATpy3Ka (Bcero) 111
Oo6s13aTesIbHAsI ayAUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 111

B TOM YHCIIE!

Jlekuun 95
JlaboparopHble 3aHATHS 4
[IpakTrueckue 3aHITHS 12

IIpomexcymounas ammecmayus 6 gopme JJPK 6 I cemecmpe, 6 ghopme oughghepenyuposannozo
3auema 6o 2 cemecmpe




2.2. TemaTu4ecKkuii IiIaH U cogep:xkanue ydeonoit mucuuniannbl  bJ[.06 ECTECTBO3HAHUE
HaumenoBanue Conep:xkanue  y4yeOHOro MarTepuaja, Ja0opaTopHble M  NpaKkTHYeckHe PpadorTbl, | O6bem YpoBeHb
pa3iesioB M TeM CaMOCTOSITe/IbHASI padoTa 00y4Yaluuxcsi, KypcoBasi padoT (IPoeKT) (eciu npedycmompeHtul) 4acoB 0CBOEHMS
1 2 3 4
Pa3nen 1. DOU3UKA 53
1/1 Bgenenue. Mexannyeckoe IBUKEHUE U €T0 OTHOCUTEILHOCTb. 1 1
2/3 3akoHbI AUHAMUKHA HbroToHA. 2
2/5 Cuutbl B ipripojie. 3aKOH BCEMHUPHOTO TroteHus. HeBecoMocTs. 2 9
Tema 11 217 ViMnysibC W DHEprusi, 3aKOHBI X coxpaHeHust. PaboTa u MOIIHOCTH B MEXaHUKE. 2
MexaHuka 2/9 Mexannueckue kosiebanus. [lepuos n yacTora KojeOaHuH. 2
2/11 | Mexanuveckue BosiHbl. CBOMCTBA BOJIH. 2 3
1/12 | 3Byk. YabTpasByk. 1 2
1/13 Pewmenue 3amay o reme «MexaHuKay 1
2/15 | HaOJro/ieHHs ¥ OTBITHI, IOATBEPKAAIOIINE CTPOCHUE BEIIECTBA. 2 1
2/17 | Macca u pa3mMepsl MOJIEKYJI. 2
Tema 1.2 2/19 | Temnosoe aBmxkenue. Temneparypa -- Mepa cpeiHel KWHETUYECKON SHEPTHU YaCTHIL. 2
2/21 | ArperaTHble COCTOSIHHSI BElleCTBA M (Da30BbIe EPEXOIbI. 2
Tennosble ABeHNS 2/23 | 3akOH COXpaHEHHs OSHEPTUM B TEIUIOBBIX mporeccaXx. HeoOpaTUMOCTh TEMIOBBIX 2
nporeccoB. TeruioBsie MamMHbI, UX NMPUMEHEHHe. VHTepakTHBHAS MPE3CHTAIHS 10 TEME « 5
DKOJIOTHYECKHE MPOIECChl, CBS3aHHbIE C TNPUMEHEHUEM TEIUIOBBIX MAalIMH U Ipobiema
SHEPTOCOEPEIKECHUS. »
2/25 Pemenne 3amau mo teMe « TeIIOBBIE IBIEHUI 2
2/27 | DnekTpruecKue 3apsabl U UX B3auMoieiicTBUE. [IpOBOHUKY U TUDJICKTPUKH B TIOJIEC. 2
2/29 | TlocTOSHHBIH IEKTPUUECKUI TOK U €r0 XapakTepucTUKH. 3akoHbl Oma u J[xoyis-Jlenna. 2
Tema 1.3 2/31 MarnuTHO€ MoJjie TOKa U €ro JICUCTBUE Ha MIPOBOJHUK C TOKOM. DJIEKTPOABUTATENb. 2
DIIeKTPOMArHHTHBIE 2/33 | SIBneHuUe 3I€KTPOMArHUTHOH MHIYKIMN. DJIEKTPOTEHEPATOP. 2 2
ABJICHUA 2/35 | [lepemennslit Tok. [TomydeHue u nepeaada dIEeKTPOIHEPTUH. 2
4/39 | DneKTpOMarHUTHBIC BOJHBL. PaTuoCBs3b U TEICBUICHHUE. 4
2/41 | CBer Kak 2JIeKTpOMarHUTHas BOJHA. MIHTepepeHuus u nuppakius cBeTa. 2




2/43 Pemenue 3a1a4d o reme «JIEKTPOMArHETU3MY 2
Tema 1.4.CtpocHue 2/45 | ®otosddext. UcnonszoBanue poroddhdexra B TEXHHUKE. 2
atoMma u  kBaHrtoBas | 2/47 | CtpoeHue atoma. [lornomienue u ucmyckanue ceera atomom. Jlasep. 2
¢duzuka 2/49 | CtpoeHne aToMHOTO siipa. PagroakTHBHOCTD U €€ OMOJIOrMYeCKOe ACHCTBHE. 2 23
2/51 | DHeprus JeneHHs ATOMHBIX siep. SlnepHas HSHEpPrusi M SKOJOTHYECKHE MpPOOIIeMBl, 2 ’
CBSI3aHHBIC C €€ UCTIOJIb30BaHUuEeM. VHTepakTHBHBIN TpeHaxep 1o TeMe «CTpoeHue aTomMay.
2/53 | KonrponpHas pabora 1o Gpusmke 2
Paznen 2. XUMUS C QJJEMEHTAMMU 3KOJIOI'MA 22
2/55 | Bona, ee usnyeckue ¥ XMMHYECKHUE CBOMCTBA. PacTBOpeHME TBEPHBIX BEIIECTB U I'a30B. 5
MaccoBasi 107151 BEIIECTBa B PaCTBOPE.
Tema 2.1. 2/57 | Bomnbie pecypcbl 3emuin. KadecTBO BOJbI. 3arps3HUTENM M CIIOCOOBI OYHMCTKH BOJIBI. 5
Bopa, pactBopst Kectkast Boga. OnpecHeHe BObI. 2,3
1/58 | JlabopaTopHbie pabOThI: AHAIK3 COJEPKAHUS IPUMECEH B BOJIE 1
2/60 | INMpaktuyeckas pabora: perieHue 3aaa4 mo reme «Bomga. PactBops» 2
T 2/62 | Xumuyeckuii coctaB Bo3ayxa. ATMocdepa u kiumar. O30HOBBIE JIBIPHI. 2
ena 2.2. 2/64 | Kucnorusie noxan. Kucnots! u menoun. [Tokasarens KUCIOTHOCTH pacTBOpoB pH. 2
XUMHYECKUE TPOLIECCH B 1,2
arMocdepe 1/65 | Jlaboparopubie padboThsl: M3mepenue yposast CO. 1 ’
2/67 | Ilpaktiueckas paboTa: MHTEPAKTUBHBIA KPYIJIbINA CTON MO TeMe « XMMHYECKHE MPOIIECChI B
aTmocdepe» 2
2/69 | Xumudeckre OSIEMEHThl B OpraHu3Me denoBeka. OpraHuveckne W HEOPTraHUYECKHe 2
BEIIECTBA.
Tema 2.3. 2/71 | OcHOBHbBIC COCOMHEHHMsS: OCIKH, YTIICBOMABI, JKUPBI, BUTaMHHBL. CTpOeHHE OCIKOBBIX 5 123
XumMud W OpraHu3M MOJIEKYJI. XOJIECTEPHUH. "
4eJI0BEKa 2/73 | MuHepaibHbIE BellleCTBA B POIYKTaX MUTAHMS, IUIIEBbIC TOOABKH. 2
2/75 | CboanancupoBaHHOe THTaHWEe. MHTEPaKTUBHBIA (QUIBOPI MO TeMe «XUMHS U OPraHU3M 2
YEJIOBEKa»
Pa3zaen 3. BHNOJIOI'us C 9JIEMEHTAMHU OKOJIOT'NA 36
Tema 3.1. 2/77 ‘ [Tonsitue «ku3Hb». OCHOBHBIE MPU3HAKH JKUBOTO. 2 1




Hawubonee obmue | 2/79 | Ilonstue «opranu3m». VHTepakTUBHAs mpe3eHTalust Mo Teme « Pa3HooOpasue >KUBBIX 5

IPEACTAaBICHUS O )KU3HH OPraHHU3MOB.»
4/83 | Knerka. OOMEH BellecTB H mpeBpaineHue sHeprun B kiaerke. JJTHK. 4
2/85 | YpoBHM OpraHH3alliy KUBOW IPUPOIBIL. 2
4/89 DBOJIIONHS )KMBOTO. JIBIKYIITHE CHITBI DBOJTFOITUH. 4
2/91 | [IpakTudeckas paboTa: Kpyribii ctoi mo teme «[IpeacTaBieHus o sKU3HI» 2
2/93 | Tkauu, opransl U CHCTEMBI OPTaHOB YeJI0BEKa. 2
2/95 | [lutanme wu ero 3HayeHue. I[lumeBapenue. CucremMa NHIEBAPUTEIBLHBIX OPTaHOB.

[TpexynpesxaeHue NUILEBBIX OTPABICHUH. ['aCTpUT U IUPPO3 MTEUYEHH. 2

2/97 | dpixanue opranu3MoB. OpraHsl IbIXaHUS U UX TPCHUPOBKA. BoJIe3HN OpraHOB JbIXaHUSI. 2

Tema 3.2.

Opranmsm 4ejioBeka H 2/99 | JIBmwxenue. KocTH, MBIIIBI, CYXOXHJIHsA. MBIIICUHbIC ABMKCHHS. YTOMIICHHE MBIIIIL. )

OCHOBHBIE TIPOSIBJIEHHsI V3MeHeHne MBI IPH TPEHUPOBKE. | nnoiuHaMusi, HapyIIeHne OCAaHKH U TUIOCKOCTOIIUE.

€r0 JKU3HEACATENLHOCTH | 2/101 | BHyTpeHHsist cpeaa opranu3ma. OcHoBHbIE QyHKIMU KpoBH. KpoBeHOCHas cucTema. 2 2,3
2/103 | UMMyHHTET 1 IMMYyHHasI CUCTeMa. bakTepuu U BUPYCHI. 2
4/107 | UnauBuayaibHOE Pa3BUTUE OPraHU3MA. 4
2/109 | ITonoBoe co3peBanue. OmoaoTBopeHue. Pa3puTre miona. bepeMeHHOCTh U POJIBL. 2
2/111 | BausiHMe HApKOT€HHBIX BEIECTB HAa Pa3BUTHE M 30POBbE YeliOBEeKa. MHTEPaKTUBHBIN TECT

10 TeMe «370POBbE UEIOBEKaY. 2

Bun yue6Hoii padoThl Oobvem uacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 111

O0s3aTesqbHAsI Ay IUTOPHAsA yueOHas HArpy3Ka (Bcero) 111

B TOM YHCIIE!

Jlexuun 95

JlaGoparopHbie 3aHATHS 4

[IpakTHueckue 3aHATHS 12

Ipomesicymounas ammecmayus 6 popme ougpepenyuposantozo 3avema
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Jl1st XapaKTepUCTUKU YPOBHS OCBOEHHsI y4eOHOI0 MaTepHaja HCIOJIb3YIOTCs cielytolue 0003HaYeHuUs:

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

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

3. — IPOIyKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSITEILHOE BHITIOJHEHHUE IEATEIbHOCTH, PEIICHHE TPOOJIEMHBIX 33/1a4)
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3. YCJOBUA PEAJIM3AIIUUA ITPOI'PAMMBI TUCHUITJINHBI

3.1 Peasm3anusi y4eOHOW JMCUMIVIMHBI TpedyeT HAJIUYUA Y4eOHOro
Ka0MHeTa eCTeCTBO3HAHMUS

Mebens u  craupoHapHOe OOOpYyAOBaHWE: JOCKa ayJuTOpHas, JOCKa
MHTEPAaKTUBHASI, KHIDKHBIN IIKad, CTOJ MPEenojaBaTeIbCKUN, CTON AJIsi KOMIIBIOTEpA,
mKad — cTemiax, KOJIOCKOII, IKpaH.

3.2. UndopMmanmonHoe odecnevyeHne o0yueHust
[TepeueHb peKOMEHIyEMbIX YU€OHBIX U3aHUM U IOMOJHUTEIHLHON 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. T'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 : yueoHoe nocodue / T.U. Tpobumosa. — 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 : yueonuk / 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.

TepmoauHnamMuka B COBpeMEeHHOH XUMHUHM | y4eOHO-METOJUYECKOE Tocooue /
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.

dunocopusi MaTeMaTUKHU, GU3MKH, XUMUH, OMOJIOTHH : YyueOHOE 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'. Myctadun, 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

KoHTpoib 1 o11eHKa pe3ynbTaTOB OCBOSHUS YIeOHON AUCIIUTUTHHBI
OCYILIECTBIISETCS MPENOAABATEIEM B IIPOLIECCE TPOBEAECHUS PAKTUYECKUX
3aHATUHI, TECTUPOBAHUSI, @ TAKXKE BBITTOJIHCHUS

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
B3alMOCBSA3b IEKTPUYECKOTO M MarHUTHOTO
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 JKUBBIX OPraHU3MOB, POJIb
JHK  xak  HocuTens  HAacCIEICTBEHHOMH
UHGOPMALIMK, 3BOJIIOLUIO JKUBOM HPUPOIbI,
IIPEBPAIlCHUE DJHEPrUU M BEPOATHOCTHBIN
XapakTep IpPOLECCOB B XMBOW M HEKUBOU
IIPUPOJE, B3aUMOCBSI3b KOMITOHEHTOB
DKOCUCTEMBI, BIIMSIHUE NEATECIBHOCTU 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
OMOTEXHOJOTHM, JedyeHus HUHQPEKIHOHHBIX

3a00JIeBaHN, OXpaHbl OKPYIKaroIllel 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, coaepxKamieiicss 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.IIpakTuveckuit

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

5. luddepennunpoBaHHbIil 3aUeT
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MMOBCEAHEBHOM JKU3HM JJI: OLICHKH BIMSHUSI Ha
OpraHu3M 4YCJIOBCKa 3JICKTPOMArHUTHBIX 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 JIEUCTBUM IO 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,
XMMHYECKasl peaKlusi, MaKpoMOJIeKyJia, OeoK,
KaTaJm3arop, (bepmeHT, KJIeTKa,
mubdepennmanus  kierok, JHK, Bupyc,
Ouosornyeckas IBOJIOLMS, OHOpa3sHOOOpasue,
OpraHM3M, IMOIYJISAIHMs, IKOcUcTeMa, bnocdepa,
SHTPOIIHUS, CAMOOPTAHU3ALINS;

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