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1 IACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JUCIUILJIUHBI

1.1 O6s1acTh npuMeHeHHs Yy4eOHOMH MPOrpamMMbl

PabGouass mporpamma y4eOHOM AMCIHUIUIMHBI E€CTECTBO3HAHHME SIBISETCS YacThIO
OCHOBHOHM TmpodeccHoHaIbHOM 00pa3oBaTENIbHON MPOrpaMMOl B COOTBETCTBUHU C
denepanbHBIM TOCYIAPCTBEHHBIM O00pa30BATENBHBIM CTAHJAPTOM CpPEIHEro (TOJHOIO)
oOmrero obpazoBanus u denepanbHBIM TOCYAApPCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
(manee ®I'OC) mo cmenuaabHOCTH CpeAHero npodecCuoHaIbHOro Oo0pa3oBaHus (nalnee
CIIO) nns cniennanbHOCTH 49.02.01 OU3nyeckas KyabpTypa

B ocHoBe yueOHON mgucuuiiuHbl «EcTecTBO3HaHUE» JEXKUT YCTAaHOBKA Ha

dhopmupoBaHue y 00ydaeMbIX CUCTEMBbI 0a30BbIX MOHATUH (PU3UKH, XUMUU U OHOJIOTHH U
MIPEICTABICHUI O COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHE MHpPA, a TakKe BBIpaOOTKa
YMEHHI MPUMEHSATH MOJyYeHHbIC 3HAHUS, KaKk B MPO(eCcCHOHANBHON JESTENbHOCTH, TaK U
JUTSL PEIICHUS )KU3HEHHBIX 3a/1a4.

MHor#ue moyio’KeHusI, pa3BHBaEMbIe €CTECTBO3HAHUEM, PACCMATPUBAIOTCS KaK OCHOBA
CO3/IaHMSI U MCIIOIh30BaHUSI MHPOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TexHonoruit (UKT)
— OIHOTO W3 HauOoJee 3HAYMMBIX TEXHOJOTHYECKHX JOCTHIKCHHH COBPEMEHHOM
IUBWIIA3AIINN.

B ecrectBozHanuu (HOpMHUPYIOTCS MHOTHE BHIIbI JIEATEIHHOCTU, KOTOPHIE HMEIOT
MeTa TpenMeTHBIH Xxapaktep. K HMM B mepByrO odepenb OTHOCITCS: MOJEIHPOBAHHE
O0OBEKTOB U TPOIECCOB, TPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-
WHGOPMAIIMOHHBIN aHanmu3, (GOPMYJIHpPOBAHUE THUIOTE3, aHAIW3 W CHUHTE3, CpPAaBHEHHUE,
0000IIeHNe, CHUCTeMAaTH3alus, BBISBICHWE MPUYUHHO-CICJACTBECHHBIX CBsI3€H, TOUCK
aHAJIOTOB, YIpaBJIeHHE OOBEKTaMU M TporeccamMu. VIMEHHO 3Ta AMCIMIUIMHA TO3BOJISET
MO3HAKOMHUTH yUYAIIUXCS C HAYYHBIMA METOJJaMH TTO3HAHUS, HAYYUTh UX OTINYATh TUIIOTE3Y
OT TEOPHH, TEOPHIO OT IKCIIEPHUMEHTA.

EcrecTBo3HaHune uMeeT O4YeHb  OOJBIIOE M BCEBO3PACTAIONIEE  YHMCIO
MEXIUCIUIUTMHAPHBIX CBS3€H, NMpPUYEM Ha ypOBHE, KaK MOHSATHIHOTO ammapaTta, Tak U
uHCTpyMeHTapusa. CKa3aHHOE TIO3BOJSIET pacCMaTpPUBATh €CTECTBO3HAHHME Kak MeTa
JTUCIUIUIAHY, KOTOpasi MPE0CTaBISAET MEKIUCITUTUTMHAPHBIN S3BIK JIJIs1 ONTUCAHUSI HAYIHON
KapTUHBI MHpA.

N3yuenue ectecTBO3HAHMS B MPO(ECCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHU3aLUX,
peanu3yromux o0pa3oBaTeIbHYIO MPOrpaMMy CpeaHero obmero oOpa3oBaHus B Mpezaenax
ocsoenust OITOIT CITIO na 6a3e ocCHOBHOTO 00111€eTO 00pa30BaHUs, UMEET CBOU OCOOCHHOCTH
B 3aBUCUMOCTH OT Npouis NpoPecCHOHAIBHOTO 00pa3oBaHMs. OJTO BBIpaXKaeTcs B
coJlep’KaHUU OOYy4eHHMsI, KOJMYECTBE YacOB, BBIJCIIAEMbIX HA H3yYEHHUE OTICNIbHBIX TEM
MpOrpaMMbl, TIyOWHE KX OCBOEHHUS Yy4YalIUMHUCS, O0OBbEME M XapakTepe MNPaKTHYECKHX
3aHATUH, BUJaX BHEAYIUTOPHON CAMOCTOATEIBHON pabOTHI.

TeopeTnueckue CBEACHHS MO E€CTECTBO3HAHUIO JOTMOJHSIOTCS MPAKTUYECKUMHU U
nabopaTOpHBIMU pabOTaMHU.

1.2 MecTo IMCUMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpelHero 3BeHa



HNuctunmuaa  «EcrecTBo3HaHuWe»  BXOAWT B 0a30BBIM  y4eOHBIH  ITMKI
(oOmreobpazoBaTebHbIC AUCITUIUIMHBI) MPOTPAMMBbI TTOATOTOBKH CIEIIHATUCTOB CPEIHETO
3BCHA.

1.3 Heaun m 3ana4d JUCHUILVIMHBI - TPeOOBaHHUS K Ppe3yJbTaTaM OCBOEHMS
AUCHUTLTHHBI:

Conmepxanue mporpammbl  «EcTecTBO3HaHHWE» HAMpaBICHO HA  JIOCTIDKCHHE
CIEYIOIINX Yeel:

- OCBOGHHME 3HaHMK O (yHIAMEHTAIBHBIX (U3UYCCKUX, XUMHUYECKHX U
OMOJIOTMYECKUX  3aKOHaX W TNPUHIUINAX, JIeKalMX B OCHOBE COBPEMEHHOU
€CTECTBCHHOHAYYHOH KapTUHBI MHpaA; HaWMOOJee BaXKHBIX OTKPBITHAX, OKa3aBIINX
OTIPE/ICIIAIONICE BIMSHUEC HA Pa3BUTHE TEXHUKHM W TEXHOJOTHH, METOJaX HAydHOTO
MTO3HAHUS TTPUPOJIBI;

- OBJIAJICHNE YMCHHUSMH TIPOBOJUTH HAOIIOJCHHS, IUIAHUPOBATh W BBIMOIHATH
AKCIIEPUMEHTHI, BBIJIBUTATH TUIIOTE3bI U CTPOUTH MOJICIH, IPUMCHSTH ITOJTYICHHBIC 3HAHUS
mo ¢u3uKe, XUMHH W OHWOJOTHHM IS OOBSCHEHHS SBICHHMA M CBOWCTB BEIICCTB;
MPaKTHYECKU MCIOJIB30BaTh 3HAHUSA 10 (U3UKE, XUMHUU W OHOJIOTHH; OIICHUBATH
JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH(OPMAIIHH;

- pa3BUTHE II03HABATEIbHBIX WHTEPECOB, HWHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B TIpollecce MPUOOPETCHHS 3HAHWM M yMEHUW MO0 (PU3NKE, XUMHH WU
OMOJIOTUU C HCIIOJIb30BAaHUEM Pa3IUYHBIX HCTOYHUKOB HH(OPMAIMU U COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIHTaHHWE YOCKIECHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TIPUPOIBI,
MCIOJI30BAHMS JOCTUKEHUN B 00J1aCTH (PU3MKHU, XUMUU M OMOJIOTUM Ha Oyaro pa3BUTHUS
YEJIIOBEUYECCKON ITUBUIIM3AIMN; HEOOXOIUMOCTH COTPYJHHUYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3a/1a4, YBAXHUTEIHHOTO OTHOIICHUS K MHEHHUIO OIITOHEHTA MPH 00CYXICHUU
mpo0JieM eCTEeCTBEHHOHAYYHOT'O COJIEPKAHUS, TOTOBHOCTH K MOPaIbHO-ITHYCCKON OIICHKE
WCITOJIb30BaHMS HAYYHBIX JOCTHKCHHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3aITUTy OKPYXKAIOIICH
Cpenpbl;

- HCTIOJb30BaHUE TPUOOPETEHHBIX 3HAHWW W YMEHUH JUISI PEUICHUS MPAKTHYCCKUX
3aJa4 B IIOBCECIHCBHOM JKH3HHU, oOecIeueHus Oe30IIaCHOCTH COOCTBEHHOH JKHM3HHU,
PaIMOHATILHOTO TPUPOJIONIOIB30BAHUS U OXPAaHbl OKPYXKAIOIIECH CpPeJlibl, BO3MOXHOCTH
NPUMEHEHHs] 3HAHWW TpU  pPEUICHWH  3a]ad, BO3HHUKAIOMUX B  TOCIEAYIOIIEH
npodeCcCUOHaTBHOMN AEATETHHOCTH.

B mporpamMmMmy BKIIOYEHO CoOJNIep)KaHHME, HamNpaBleHHOE Ha (OPMHUPOBAHHUE Y
CTYJIEHTOB KOMIIETCHIINI, HEOOXOANUMBIX mis kadecTBeHHOro ocBoeHust OIIOIT CIIO na
0a3ze OCHOBHOro oOImero oOpa3oBaHUs C TOJYYCHHEM CpeaHero oOIero oOpa3oBaHMUS;
MpPOrpaMMbl  TIOJITOTOBKH  KBAaJTU(UIIMPOBAHHBIX  pabOuyuX, CIyXKaluX, MPOTrpaMMbl
MOATOTOBKH creruaiuctoB cpeanero 3seHa (IIKPC, TITICC3).



OcBoenune copepxanus y4deOHOW aucuuiuimHbl «EcrecTBO3HaHME» obOecnednBaeT
JOCTHKEHUE CTYJECHTaMH CIEAYIOIINX PEe3yIbTaTOB:

JIUYHOCMHDBIX:

- YyBCTBO TOPJIOCTH M YBXKCHHSI K UCTOPUH U JIOCTHIKCHHUSIM OTCUECTBEHHOUN HAYKH;
IrpaMOTHOE TOBEACHHE B MPOQPECCHOHATBHON NEATENBHOCTH M OBITY IpHU OOpalieHuH ¢
puOOpaMH U yCTPOICTBAMU;

- TOTOBHOCTh K TMPOJIOJDKEHHIO OOpa3oBaHWS W TIOBBIIMICHHUS KBaTU(PUKANUA B
u30paHHONW MPOQPECCHOHATBHOM JNEATENBHOCTH U OOBEKTHMBHOE OCO3HAaHUE POJIU
€CTECTBEHHOHAYYHBIX KOMIICTCHIIHIA B 3TOM;

- YMEHHE HUCIOJB30BaTh AOCTHKEHHUS COBPEMEHHOW HAyKH W €CTECTBEHHOHAYUHBIX
TEXHOJIOTUHM /JIsi TOBBIIIEHUSI COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHUSI B BBIOpAHHOM
po¢eCcCUOHATBHOMN AESITENHHOCTH;

- YMEHHE CaMOCTOSITENIbHO TOOBIBATh HOBBIE JIs ce0sl €CTECTBEHHOHAYUHbIE 3HAHUS,
WCIIOJIB3YS JUTSl 3TOTO JOCTYITHBIE UCTOYHUKA WH(OPMAIIHH;

- YMCHHE BBICTPAaWBATh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHUS B KOMaHJAC TIO
pEIICHHIO O0IINX 3a/1aY;

- yYMEHHE YNpaBIATh CBOCH IMO3HABATENBHOW JEATEIBHOCTBIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIJIEKTYAIbHOTO Pa3BUTHSI;

Mema npeoMemHmblx:

- WCTOJB30BaHME PA3TMYHBIX BHUJIOB TO3HABATEIHHON NEATEIBHOCTH JUIS PEIICHUS
€CTECTBEHHOHAYYHBIX 3aj[a4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HAOIIO/ICHUS,
OTIMCaHMs, U3MEPEHHUs, DKCIIEPUMEHTA) I M3YYCHHs PA3IMIHBIX CTOPOH OKPYXKAromien
JIEHCTBUTEIILHOCTH;

- HUCTOJB30BaHUE OCHOBHBIX HMHTEIUICKTYaJbHBIX OIEpalyii: MOCTAHOBKH 3aJlayM,
(dbopMyTMpOBaHUS THUMOTE3, aHATN3a U CUHTE3a, CPABHEHUS, 0000IIEHUS, CHCTEMaTH3allNH,
BBISIBJICHUSI TIPUYMHHO-CIICJCTBEHHBIX CBsI3€d, TMOWCKAa aHAJIOTOB, (DOpPMyIHpOBaHUSA
BBIBOJIOB [IJISl U3YUYCHHS PA3TMYHBIX CTOPOH M3y4aeMbIX 0OBEKTOB, SBICHUN U MPOIIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B MpodeccuoHanbHOM chepe;

- YMEHUE TEeHEepUpOoBaTh WJIEH H OIPEACNATh CPEACTBA, HEOOXOIUMBIC ISl UX
peanuzanuu;

- yMEHHE  WCHOJb30BaTh  pa3NWYHbIE  WCTOYHMKH  JUIS  TIOJTYYCHUS
€CTeCTBEHHOHAYYHOU NH(pOpPMAINH, OLIEHUBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HH(POPMAIIUIO B PA3IMIHBIX BUIAX;

- YMEHHUE MyOJUYHO MPEICTABIATh PE3yIbTaThl COOCTBEHHOTO MCCIEAOBaHUS, BECTH
JTUCKYCCHH, JTOCTYITHO M TapMOHHUYHO COYeTast CojepKaHue U (OPMBI TPECTaBISIEMOU
uH(popmMaLny;

NPeoOMemHubIX:

- c(opMHUPOBAHHOCTh TMPEJACTABIEHUH O POIM W MECT€ eCTECTBO3HAHUS B
COBPEMECHHON Hay4YyHOW KapTHHE MHpa; MOHMMaHUE CYIIHOCTH HaOJII0AaeMbIX BO
BcenenHoii siBneHui, poji €CTECTBEHHOHAYYHBIX AUCIHUIUIAH B (JOPMUPOBAHUH KPYro3opa
1 QYHKIIMOHAILHOW TPaMOTHOCTH YeJIOBEKaA JIJISl PEIICHUS TPAKTUISCKUX 3a71ad;



- BJIAJIEHUE  OCHOBONOJIATAIOIIMMHM  €CTECTBEHHOHAYYHBIMU  IOHSTHIMH,
3aKOHOMEPHOCTSMH, 3aKOHaMU U TEOPUIMU; YBEpPEHHOE HCIIOJIb30BaHUE
€CTECTBEHHOHAYYHOU TEPMHUHOJIOTMU U CUMBOJIUKH;

- BJaJICHUE OCHOBHBIMHM METOJIaMHU HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIMU B HayKe:
HaOJI0/IeHUEM, OTMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHus oOpabaThiBaTh pe3yiIbTaThl H3MEPEHUM, OOHApY>KUBaTh 3aBUCUMOCTH
MEXAY HCCIENYEMBIMH BEIMYMHAMHU, OOBSACHATH IOJYYEHHBIE pPE3YJIbTAaThl U JAENaTh
BBIBOJIBI;

- ¢(pOpMUPOBAHHOCTh YMEHHUS PEIIATH €CTECTBEHHOHAYYHBIE 3a/1a4U;

- c(OpMUPOBAHHOCTH YMEHHSI MPUMEHITh MOJyUYCHHbIE 3HAHUA [JIs1 OOBSCHEHUS
YCIOBUN TMPOTEKAaHUs ECTECTBEHHOHAYYHBIX SIBICHMM B TpHpoje, NpodeccruoHanbHOU
cdepe U Uil IPUHATUS TPAKTUYECKUX PELICHUI B IOBCETHEBHOM KU3HMU;

- ¢c(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIICHHUIO K €CTECTBEHHOHAYYHOU
nH(pOpMALINU, TOJTy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

1.4. Ilepeyenb IUIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHs] MO JAUCHHUIINHE
(mepevyeHsb (pOpMHUPYEMBIX KOMIIETEHLUI)

He npemycmoTpensl

2 CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIHUILJINHBI

2.1. O0beM y4yeOHOV TUCUUIJIMHBI U BUABI Y4eOHOH padoThl

Bup yueOHoii padoThI Oovem uacos
MaxkcumajibHas ydeOHasi HArpy3ka (Bcero) 162
Oo0si3aTesibHAS Ay AMTOPHAS y4eOHasi HArPy3Ka (Bcero) 108
B TOM YHCJIE:
3aHATHS JIEKIIMOHHOT'O THUIIA 62
MPaKTUYECKUE 3aHITUS 36
nabopaTopHbIe 3aHITHS 10
CamocrosiTeqbHast padoTa o0yuaruerocs (Bcero) 54
[IpomexxyToyHast aTTeCTalus Huddepenuup
OBaHHBIN 3a4€T

2.2 CTpyKTYypa AUCHMIIIMHBI

Koyin4ecTBO ayIUTOPHBIX YaCOB
CamocrosiTeibHas
IIpakTnyeckue n
HauMeHoOBaHHeE Pa3aesioB U TeM Teopernueckoe pa6ora cTyaeHTa
Bcero J1aGopaTopHbIe
o0yueHnue (uac)
3aHATHA

Paszgen 1. Mexanuka 62 20 22 20
Tema 1.1 MexaHuka 16 4 8 4
Tema 1.2 MonekynsipHas GuU3uKa u

yapHas & 12 4 4 4
TepMO}II/IHaMI/IKa




Tema 1.3 DnekrpoarHaMuka 12 4 4 4
Tema 1.4. CtpoeHne aToMa U KBaHTOBAs 12 4 4 4
¢u3mka

Tema 1.5 DBomronns BCEJIECHHOM 10 4 2 4
Paznen 2. Xumus 56 22 12 22
Tema 1.1 OcHOBHBIC ITOHATHS W 3aKOHBI 4 ) ) )
XUMHUH

Tema 1.2 Ilepuoandeckuii 3aKoH 4 2 - 2
Tema 1.3 Ctpoenue BemecTsa 6 2 2 2
Tema 1.4 Boga. PactBopst 6 2 2 2
Tema 1.5 Xumnueckue peakiuu 4 2 - 2
Tema 2.1 Knaccudukarus 6 ) ) ’
HEOPraHUYECKUX COCAMHEHUM

Tema 2.2 MeTtaiisl 1 HEMETAJLIbI 6 2 2 2
Tema 3.1 YrneBogopoast 6 2 2 2

Tema 3.2 Kucnopoacoaepxaiiue 6 2 2 2

OpraHMYeCcKHe BEelIeCTBa

Tema 3.3 Azorconepxaiue 4 2 ) 2

OpraHuyYecKye COeTNHEHUS

Tema 3.4 Xumus u KU3Hb.

Xumust B ObITY 4 2 i 2

Paznen 3. Buojorust 44 20 12 12
Tema 1.1 Beenenune 6 2 2 2

Tema 1.2 Knetka 14 8 4 2

Tema 1.3 Opraauzm 10 4 2 4

Tema 1.4 Bun 8 2 2 4

Tema 1.5 DxocucteMbl 6 4 2 -

Bcero mo qucuuniinHe 162 62 46 54

2.3 TemaTnueckuii J1aH U coaep:kanue yueOHoi gucuumiunbl b/1.06 EctectBo3Hanue

HaumenoBanue
pa3esoB u TeM

Conep:xanue yueOHOT0 MaTepuaia, NpakTuiecKkue padoTsbl,
caMoCTofITe/IbHAasl paboTa 00y4yauuxcs, KypcoBasi padora (ecau
npeaycMoTpeHa)

Oo0be
M
qaco
B

Ypos
eHb
ocBoOe
HUSA

1

3

4

Paznen 1. Mexanuka

62

Tema 1.1

Coaep:xkanue yueOHOro MaTepuaJa

16

Mexanuka

Jlekuuu

1

MexaHH4ueCcKoe ABHKEHHE, €T0 OTHOCUTEIBHOCTH. 3aKOHBI
nuHaMuky HerotoHa. Cunsl B IpUpoOJIe: yIPYrocTh, TPEHUE, CHila
TSDKECTH. 3aKOH BCEMUPHOTO TAroTeHus. Hesecomocts. Mmyiisc.
3aKOH COXpPaHEHUs MMITyJIbCa U PEAKTUBHOE JABUKECHHUE.
INorennuanbHas U KHHETUYECKAs! SHEPTHsl. 3aKOH COXPAHEHUS
MexaHW4eckol sHepruu. Pabora u MOIIHOCTB

1,2

Mexanunueckue konedanus. [lepron 1 gacToTa KoseOaHNH.
Mexannueckue BoHbBL. CBOMCTBA BOJH. 3BYKOBBIE BOJHEI.
VYbTpa3ByK U €ro UCHOJIb30BaHUE B TEXHUKE U MEIULIMHE

pakTH4YecKkue (JlabopaTopHbIe) 3aHATHS

WccnenoBanye ABMKEHHS Tea MO ICHCTBUEM IMOCTOSHHOM CHIIBI

I/I3yquI/Ie 3aKOHa COXpAaHCHU UMITYJIbCAa U PEAKTUBHOI'O ABUKCHUSL

W3MepeHus TMHENKON U IITaHTeHIUPKYJIEM

N3mepeHus IMHENKON U IUTAaHT €HLIUPKYJIEM




CamocrostenbHast paboTa 00ydaromuxcst
1. CocTaBneHue alropurMa peleHust KHHeMaTH4ecKuX 3a1ad. Pemenne
3agad4 mmo Teme «KuHemaruka

Tema 1.2
MouJiekyasipHas
puzuka n
TepPMOJUHAMMKA

Coaep:xaHue y4eOHOro MaTepuaja

12

Jlekuun

1| Ocuosuble nonoxenuss MKT u ux onslTHOE 000CHOBAHHE.
Bpoynosckoe nemxenue. Jupdysus. Pasmepst 1 Macchl MOJICKYIT U
atomoB. Kammuisipaeie siBenus. Temnoemkocts. TermioooMeH.

2 | 3aKoHBI TEPMOAMHAMUKH. TeTIOBBIE IBUTATENN U OXpaHa
okpyxatomient cpenbl. KIIJ[ TeruoBeIx ABUratenei

1,2

IIpakTnuyeckune (J1a00paTopHbIe) 3aHATHSA

1| HU3mepenue BIa)XHOCTH BO31yXa

2 I/I3MepeHMe TMOBEPXHOCTHOI'O HATAXKCHUSA ) KUJIKOCTU

CamocrosTenbHast paboTa 00ydJaromuxcs
1. CpaBHUTENBHBII aHATIM3 PA3IMYHBIX TEMIIEPATYPHBIX HIKAJ.

Tema 1.3
DJIeKTPOAUHAMHUKA

Coaep:xkanue yueOHOro MaTepuaJa

Jlexkuun

—_—

DNIEeKTpUUECKOE B3aUMOAECUCTBHE. DIeMEHTAapHbIN 3apsia. 3aKOH
Kynona. Jlusnextprudeckas NpoOHULIAEMOCTb CPE/IBL.
OnexTpocraTudeckoe none. HampspkeHHocTs. [IpuHimn
cyrnepno3uiuu nojien. ['paduyeckoe n300paskeHUE HIECKTPUUCCKIX
noJiex

1,2

2| MarHuTHOE I0JIe TIOCTOSTHHOTO MarHHUTA U 3JIEKTPUIECKOTO TOKA.
MarnuTHast HHAYKIHS, MarHUTHBIN NIOTOK. SIBieHue
3JEKTPOMArHUTHON HHAYKIWH. 3akoH OMa 11 y9acTKa IeTH

IIpakTnyeckune (J1a6o0paTopHbIe) 3aHATHA

1| Uzyuenne 3akoHa OMa JUIsI ydacTKa LeIu

2 | V3yueHue sIBICHUS IEKTPOMArHUTHOW MHAYKIIMH

CamocrosrenbHas paboTa 00ydJaromuxcs
1. CpaBHUTENBHBIA aHAINU3 SJEKTPUYECKUX CBOUCTB Pa3IMYHBIX
MIPOBOTHUKOB

Tema 1.4
Crpoenne aToma u
KBaHTOBas GuU3NKa

Coaep:xkanue yue0HOro MaTepuasa

12

Jlekuuu

1| Kpartkas ucropus pa3BUTHS IPEACTaBICHUH O MPUPOIE CBETA.
DNeKTpOMarHuTHast MPUpoJia cBeTa. 3aBUCUMOCTh MEXIY JUTMHON
BOJIHBI ¥ YaCTOTOI! 3I€KTPOMArHUTHOTO M3ITy4eHHs. 3aKOHbI
OTpaXXeHUs U npenomiieHns cBeTa. PoTordPeKT u KOpIyCKyIIpHbIe
CBOJCTBa CBETa

2| CtpoeHue atoma U €ro IanerapHas Moaens. [ unoresa [lnanka.
[Mornomenne u ucmryckanue ceera aroMoM. CTpoeHre aTOMHOTO
sinpa. PamnoakTUBHBIE U3TYUYEHHS U UX BO3JICHCTBUE HA JKUBBIE
OpraHU3MBbl. DHEPTHUS PACIIEIICHUS aTOMHOTO sifpa. SnepHas
JHEPreTHKa

1,2

[pakTuyeckue (J1abopaTopHble) 3aHATHS

[

Hcnonb3oBanue GoToaddexra B TEXHUKE

2| HabGnromeHue U perucTpanuy 3apsHKeHHBIX YaCTHUI]

CamocrostenbHast paboTa 00ydJaromuxcst
1. Dxonoruyeckue mpobdIeMbl, CBI3aHHBIE C HCTIOIB30BaHUEM SCPHON
SHEPTreTUKN

Tema 1.5
IBoaIONUA
BCEJIEHHOM

Conep:xanue yue0OHOT0 MaTepuasa

10

Jleknun

1| Hama 3Be3nHas cucreMa — ['anaktnka. beckoneunocts BeeneHnoi.
IToHaTHE O KOCMOIOTHHU




2| OBoumouus 38e31. DHeprust ConHua u 38e31. [IpoucxoxaeHue
CoaHEeUYHOM CUCTEMBI

1,2

IIpakTnuyeckune (J1a060paTopHbIe) 3aHATHSA

1| TepmosiaepHBbIi CUHTES

CamocrostenbHast paboTa 00ydJaromuxcs
1. Koncniext «O0pa3zoBanue miaHeTHBIX cucteM. CoJTHeYHas! CUCTEMay

Pasgen 2. Xumus

Tema 1.1
OCHOBHBIE MOHATHSA
H 3aKOHBbI XUMHH

Coaep:xanue yueOHOT0 MaTepuasa

Jlekuun

—_—

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XuMudecKkuit
3JIEMEHT M (OPMBI €TO CYIIECTBOBAaHU. IIpOCThIE U CIOKHBIE
BEILECTBA.

CamocrosTenbHast paboTa 00ydJaromuxcs

1. Cucremarndeckast npopaboTKa KOHCTIEKTOB 3aHATHH, YIeOHOI
JIMTEPATYPHI, JOMOJIHUTEILHON IUTEPATYPBI, C HCIIOIb30BAHUEM
PEKOMEHIAINH MTPETIoIaBaTeIs.

Tema 1.2
IMepunoanyeckuii
3aKOH

Conep:xanue yueOHOT0 MaTepuasa

Jlekuuu

1| Otnmenbl ceHCOpHOI cucTeMbl. OCHOBHBIE (YHKIIUH
CEHCOPHBIX cucTeM. Kitaccngukanus penentopos.

CamocrosiTenbHast paboTa 00ydaroIuXCst

1. Cuctematudeckas mpopaboTKa KOHCTIEKTOB 3aHATHH, yueOHOM
JIUTEPATYPhI, MOMOJHUTEIHHOMN IUTEPATYPhI, C HCIIOIH30BAHUEM
PEKOMEHIALUI NpernoiaBaTes.

Koncnekr: «OTkpbiTre [leprouueckoro 3aKkoHa U €ro 3HaYCHUEY.
Koncnekt «CTpoeHue 3JIeKTPOHHOH 000I0UKH aToMay.

Tema 1.3
Crpoenue Beuecrsa

Coaep:xkanue yueOHOro MaTepuaJa

Jlexkuun

1 | [pupona xummuueckon csizu. KoBaneHTHas CBA3b: HEMOJSIPHAS U
monsipHasi. lorHas cBsa3b. KaTnoHEI M aHWOHEL. MeTaummdaeckas
cBs13b. BosiopoiHas cBs3b.

IIpakTnuyeckue (Ja6opaTopHbie) 3aHATHA

1| IIpupona XuMU4ECKOH CBS3H

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucrematndeckast mpopabOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOMH
JIUTEPaTyphl, TOMOIHUTEIBHOMN JIUTEPATypHl, C UCIIOIb30BAHUEM
PEKOMEHIANNH MPeTIo1aBaTels.

Tema 1.4 Boaa.
PactBops!

Coaep:xanue yueOHOro MaTepuaJa

Jlexkuuu

1 | ®u3nyeckue 1 XUMHUICCKUE CBOMCTBA BOJIBI. 3al"p$[3HI/ITCJ'II/I BOJBI U
CIIOCOOBI OUHMCTKH BOJIEI.
dm3yeckrue U XUMHUISCKUE CBOMCTBA PacTBOPOB.

IpakTHuyeckue (JadopaTopHbIe) 3aHATHUS

1| OnpeneneHue >k€CTKOCTH BOJIBI

CamocrostenbHast paboTa 00ydJaromuxcst

1. Cucremarnueckas npopadOTKa KOHCIIEKTOB 3aHATHH, yueOHOM
JIUTEpaTyphl, IOMOJHUTEIBHON INTEPATYPBl, C UCIOIb30BAHUEM
peKOMEeHaLUH penoaaBaTes.

KoHcnekT « ArperaTHble COCTOSIHHS BOJBI U €€ EPEXOAbI U3 OJJHOrO
arperaTHoOro COCTOSIHUS B IPYTOE».

Tema 1.5
XumMuyeckune
peaxkumnu

Conep:xanue yue0OHOT0 MaTepuasa

Jlekuun

1| Xumuaeckas peakiust. CKOPOCTh peaknnuu U (akTOphI, OT KOTOPBIX
oHa 3aBHUCHT. TerioBoi 3(h(heKT XMMUUECKOH peakuui. XUMHYECcKoe
paBHOBECHE

1,2




CamocrostenbHast paboTa 00ydaromuxcst

1. Cucremaruueckas npopadOTKa KOHCIIEKTOB 3aHATHH, yueOHOM
JUTEPATyphl, JOTOJHUTENBHON IUTEPATypHl, C UCIIOIb30BaHUEM
PEKOMEHAAINH TIPEToJaBaTeNs.

CocraBieHue npe3eHTanuil: « TUITEI XUMUYIECKOH CBS3M», « THITBI
KPHCTAJUTHYECKUX PELIETOKY.

CocraBieHne 3JIEKTPOHHBIX H AIIEKTPOrpapuIecKux GOpMyI aTOMOB
XMMHUYECKHUX DJIEMEHTOB.

Tema 2.1 Copep:xanue yueOHOIr0o MaTepuaJia
Kuaccuduxanus Jleknuu
HEOPraHu4ecKuX 1| Knaccudukaryst HeOpraHH4eCKHX COSANHEHUH.
coeJUHEeHHUIi XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX 2
COEIMHEHUH B CBETE TEOPUH NIECKTPOIUTHIECKOH IUCCOMALIIH.
IIpakTnuyeckune (J1a00paTopHbIe) 3aHATHSA
1 | XuMuyeckre CBOMCTBA KHCIIOT U OCHOBaHHUi B cBeTe TO/]]
CamocrosiTenpHas paboTa 00ydaromuxcs
1. Cuctematudeckas mpopabOTKa KOHCTIEKTOB 3aHATHH, yueOHO
JIUTEPaTyphl, IOMOJHUTEIBHON IUTEPaTyphl, C UCIIOIB30BAHUEM
peKOMEeHAALUH MpenoaaBaTes.
Tema 2.2 Coaep:xkanue yueOHOro MaTepuaJa
Mertaniabl u Jlexkuun
HeMeTaJlJIbI. 1| Mertammsr. O0mue crocoOs! morydeHust MeTayuioB. CIUIaBbl: YepHEIC
U LBETHBIE. 1,2
Koppo3us MeTaiuioB u criocoObl 3alUTHI OT HEe.
IIpakTHuyeckue (JadopaTopHbIe) 3aHATHUS
1| OGwas xapakrepucTuka MeTauioB. O0Ias XapaKTepucTuKa
IJIaBHBIX MOATPYIIT HEMETAJUIOB Ha IIPUMeEPE TaJIOTeHOB.
CamocrosTensHas padoTa 00yJaromXCs
1. Cucremarudeckas mpopaboTKa KOHCIICKTOB 3aHITHH, Y4eOHOMH
JIUTEPaTyphl, IOTOJHUTEIHHON INTEPaTyphl, C HCIIOIB30BAHUEM
PEKOMEHIALNH NPEeroaBaTes.
Koncnexrtsr no TemaM: «OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIE PEAKIIHI»,
«Baxneiimue coeMHEHN METAIIIOB U HEMETAIJIOB B IIPUPOJIE U
XO3SHCTBEHHON /IEATEIBHOCTH YETIOBEKAY,
«3amuTa OKpY>KaromIen Cpeasl OT 3arpsi3HEHUS THKEJIBIMU MeTaIaMH,
COCIMHEHHUSIMH a30Ta, CEPBI».
Tema 3.1 Conep:xanue yueOHOT0 MaTepuasa
Yraesoaopoasl. Jlekuuu
1| IIpenensHble 1 HENpenENbHBIE YTIIEBOJOPOAHL. [IpuMeneHme )
YIJIEBOJIOPO/IOB B OPraHUIECKOM CHHTE3E.
IIpakTuuyeckue (J1abopaTopHbIe) 3aHATHSA
1| OOGmiast xapakTeprucTUKa yrieBoI0pOI0B
CamocrosrenbHas paboTa 00ydJaromuxcs
1. Cucremarnueckast mpopaboTKa KOHCTIEKTOB 3aHATHMA, yaeOHOH
JUTEPaTyphl, IOTOJHUTEIHFHON INTEPATYPHhl, C HCIIOIB30BAHNEM
PEKOMEH/IAINI MTpero1aBaTes.
Koncnekr «[IpupoHble HCTOYHUKH YTIEBOAOPOAOBY.
Tema 3.2 Copep:xanue yue0HOr0 MaTepHaJa
Kucaoponconepxaumt | Jlexmun
He opranmteckue 1| Ctpoenne u XapakTepHBbIE XUMHYECKHE CBOWCTBA CITUPTOB,
BellecTBa 1,2

KapOOHOBBIX KHCJIOT M CIIOHBIX 3(hHpoB.

IpakTuyeckue (J1aGopaTopHbIe) 3aHATHSA




—_

CBoliCTBa M NPUMEHEHUS CIIUPTOB, KapOOHOBBIX KHCIIOT H
CJIOKHBIX 3(DUPOB.

CamocrosrenbHas paboTa 00ydaromuxcs
1. Cucremarndeckast npopaboTKa KOHCTIEKTOB 3aHATHH, YIeOHOI
JIUTEPATYPHI, JOMOJIHUTEILHON IUTEPATYPEI, C HCIIOIb30BAaHUEM

pEKOMEH 1AL TPenoiaBaTesl. 2
CocraBnenue tabnuipl «CTpoeHHE M XapaKTepHbIE XUMHUYECKHUE
CBOMCTBA MpeCTaBUTENEH KHCIOPOACOAEPIKAIUX OPraHUUECKUX
COCIUHCHUII»
Tema 3.3 Copep:xanue yueOHOIr0 MaTepHuaJia 4
A3oTcoaepakamue Jexkuuu
OpraHnvecKme 1| AMUHBI, aMHUHOKHCIIOTHI, Oenku. CTpoeHne u Oroornaeckas ) 12
coe/IMHEeHUs ¢yHKIHS OETKOB |
CamocrostenbHast paboTa 00ydJaromuxcs
1. Cucremarnueckast popadOTKa KOHCIIEKTOB 3aHATHH, yueOHOI
JIUTEPaTyphl, IOMOJHUTEIBHON IUTEPaTyphbl, C UCIIOIB30BAHUEM
pEeKOMEHAAIMI IpenojaBaTes. 2
CocraBienue Tabnuipl «CTpoeHHE M XapaKTepHblE XUMHYECKHE
CBOWCTBA MPEICTABUTENCH a30TCOACPIKAIINX OPTaHUICCKUX
COEIMHEHUI).
Tema 3.4 Copep:xaHue y4edOHOTo MaTepuaJia 4
XuMHSA ¥ )KH3Hb Jlekuuu
Xumns B GorTy 1| Xumus u opranusm 4enoBeka. XMMHYECKHE JIEMEHThI B OpraHu3Me
yermoBeka OCHOBHBIE JKU3HEHHO HEOOXOAMMEBIE COCAMHEHMUS: OCIIKH, 2 1,2
YIJIEBOJIbI, dKHUPBHI, BATAMHUHBI
CamocrosTenbHas paboTa 00yJarOMHIXCs
1. Cucremarndeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, YIeOHO
JTUTEPATYPHL, NOTOJHUTEIHFHON TNTEPATYPHL, C HCIIOIH30BAHIEM
PEKOMEHIANNH MPeTIo1aBaTels. 2
Koncriektr «Motomiue u yucTsIye cpeactea. [Ipasuia 6ezonacHo
paboThI co cpecTBAMH OBITOBOM XUMUM.
Hoknan «Poib XHMUYECKUX JIIEMEHTOB B J)KU3HU PACTCHUIN,
«Y no6penus. XMMAYeCKHe CPEACTBA 3AIUTH PACTCHUN.
Pa3nen 3. Buonorus
Tema 1.1 BBenenue Conep:xanue yue0HOT0 MaTepuasa 6
Jlexkuun
1| MeTozap! HaygHOTO IO3HAHUS B OHoornu. JKuBas mpupoia Kax
00BEKT M3yUeHU OMOJIOTHA. MEeTOIbI HCCIIeJOBAHMUS JKUBOH ) 12
npupos! B Ouonoruu. OpeesieHue Ku3HA U YPOBHH OpraHU3allul ’
JKU3HH
IIpakTuyeckue (J1abopaTopHbIe) 3aHATHSA )
1| Xusast mpupoa kak 0ObEKT H3ydeHHs OHOIOTHH
CamocrostenbHast paboTa 00ydJaromuxcst
1. Cucremarnueckas npopadOTKa KOHCIIEKTOB 3aHATHH, yueOHOH
JIUTEPATYPHI, JONOJIHUTEIEHON JINTEPATypHl, C UCIIOIb30BaHUEM
peKoMeHaauui npenoaaBaTess. 2
Koncnexr «MeTo/p! HcciieoBaHus )KUBOW IPUPOABI B ONOJIOTHIY,
«EcTecTBeHHOHaYYHAs KapTHHA MHUPA B PAKTUIECKOH eI TETbHOCTH
JIoen»
Tema 1.2 Kierka Conep:xanue yueOHOT0 MaTepuaJa 14

Jlekuun




1| Knetounas Teopust ctpoeHust opranu3MoB. CTpOeHHUE KIETKHU:
OCHOBHBIC OpraHOU/Ibl U UX GYHKIMH. JleneHne KIeTKH — OCHOBA
pOCTa, pa3BUTHS U Pa3MHOKEHHUS OpraHM3MOB. bronornaeckoe
3Ha4YEHNE XUMHIECKUX 3JeMeHTOB. Heopranuieckne BemecTsa B
COCTaBE KJICTKH.

Monexyna IHK - HOcuTens HaciencTBeHHON MH(DOpMAIIH

3| HeknerouHoe cTpoeHHe, KU3HEHHBIN [IUKII U €r0 3aBUCUMOCTb OT
KJIETOYHBIX (POPM JKH3HU

4| Pa3sMHOXKEHHE OPTaHU3MOB, €ro (GOPMBI U 3HAUCHUE.
WHunuBuayansHOE pa3BUTHE MHOTOKJIETOUYHOIO OpTaHU3Ma

(oHTOTCHE3).

1,2

IIpakTnuyeckue (J1a060paTopHbIe) 3aHATHSA

1| PasMHOXXEHHE OPTaHU3MOB, €ro GOPMBI U 3HAUYCHHE.
WNuauBuyanbHOE pa3BUTHE MHOTOKIETOUYHOTO OPTaHU3Ma
(oHTOTEHE3).

2| V3yueHue cTpOCHUS PACTUTEIHHON U )KUBOTHOW KIIETKU

CamocrosiTenbHast paboTa 00yyaromuxcs

1. Cuctemarudeckas mpopaboTKa KOHCTIEKTOB 3aHATHH, yueOHOM
JUTEPATYPHI, JOMOJIHUTEILHOW IUTEPATYPHI, C HCIIOIb30BAaHUEM
PEKOMEHIAINI MTPEIIoIaBaTes.

3anoHUTH TaOIHULBI 0 TeMaM: « XUMUYECKUE IIEMEHTBI KICTKH;
Coobmenne « Posp B KlleTke HEOPTaHUYSCKUX H OPTraHMYESCKIX
BelecTB», «BHpyckl — Bo30ynuTeNnn HHPEKINOHHBIX 3a00ICBaHUID);
«Bupyc nmmynonedunura uenoseka (BUY). [Ipopunakruka BHUY-
nHpekuumny», «bakrepum»

Tema 1.3 Opranuszm

Conep:xanue yueOHOT0 MaTepuasa

10

Jlexkuun

—_—

Muoroo6pasue opranuzmMoB. OOMEH BEIIECTBOM M SHEPTHEH ¢
OKpYXKalolIeH cpefoii Kak He0OX0MMOE YCIOBHE CYIIIECTBOBAHNUS
JKUBBIX CHCTEM

1,2

2| HacnencTBeHHOCTh ¥ H3MEHYMBOCTH — CBOHCTBA OPTaHU3MOB,
3aKOHOMEPHOCTH HaclieJoBaHusl, ycTaHOBJIeHHbIe I'. Menaenem u T.

MopraHoM (Ha IIpuMepe HacAeJOBaHUs Y UEJIOBEKA)

1,2

IIpakTuyeckue (J1abopaTopHbIe) 3aHATHSA

1| Opranmsm — exnHoe nenoe. MHOTOOOpas3ne OpraHu3MoB

CamocrostenbHast padoTa 00ydJaromuxcst

1. Cucremarndeckas mpopabOTKa KOHCTIEKTOB 3aHIATHH, YIeOHOM
JIUTEPaTyphl, TOMOIHUTEIBHOMN JIUTEPATyPBhl, C UCIIOIH30BAHUEM
PEKOMEHALUN NpenoiaBaTes.

Koncnektsl: «HacieacTBeHHbIe O0IE3HN YENOBEKa, UX MPUYHHBI U
npodunaktrka», «CoBpeMEHHbIE MPE/ICTABICHUS O TEHE U TEHOME».
Coobmienne «I eHeTHUECKHEe 3aKOHOMEPHOCTH CEJIEKIIUI, «YUeHHe
H.J. BaBuioBa o nieHTpax MHOrooOpasusi ¥ IIPOUCXO0XKICHUS
KYJIbTYPHBIX pacTeHUI». «BHOTEXHOIOr U, €€ JOCTHXKEHUS,
MEPCHEKTUBBI PA3BUTHU.

Tema 1.4 Bug

Coaep:xanue yueOHOr0 MaTepuasia

Jlekuun

1| Bupg, ero kputepuu. Ilonynauus — cTpyKTypHasi €IMHULA 3BOJIOLUH.
Teopus 3BotOIIMHM OopraHudeckoro mupa Y. JlapsuHa

1,2

IIpakTnuyeckue (J1a0opaTopHbIE) 3aHATHUS

1| I'nmoressr MPOUCXOKJACHUS KU3HU. VCoXHEHNE KHUBBIX
OpraHM3MoOB Ha 3emie B nmponecce 3BOJOLNHN. AHTpOHOFGHCB u
€r0 3aKOHOMCPHOCTH. I[OKaBaTCJ'ILCTBa POACTBA 4Y€JIOBCKA C
MJICKOITMTAIOIIIMMH KWUBOTHBIMHU.




CamocrostenbHast paboTa 00ydaromuxcst
1. Cucremaruueckas npopadOTKa KOHCIIEKTOB 3aHATHH, yueOHOM
JUTEPATyphl, JOTOJHUTENBHON IUTEPATypHl, C UCIIOIb30BaHUEM 4
PEKOMEHAAINH TIPEToJaBaTeNs.
Koncnekr «I'unore3sl NpOUCXOXKIEHUS KUZHWY.
«IlosiBnEHNE MBICIIUTEILHON AESITEILHOCTH U YJIEHOPA3AEIbHON pedmy.
Tema 1.5 Copep:xanue yueOHOIro MaTepuaJia 6
IKOCHCTEMBI Jlexknumn
1| IIpeamer u 3aa4u HKOJIOTUH: ydeHHE 00 IKOJIOrHYECKUX (haKTopax, ) 12
yYeHHe 0 cOO0IEeCTBax OPraHu3MOB, yueHue o Onocdepe ’
2| Dxonorudyeckue paKkTOPB, 0OCOOCHHOCTH UX BO3CHCTBUS. 2 1,2
IIpakTnuyeckune (J1a00paTopHbIE) 3aHATHSA )
1 | W3y4yenue npucrnocoOiIeHHOCTH OPraHU3MOB K Cpezie OOMTaHMs
UTOrO: | 162

5. IEPEYEHb OCHOBHbLIX 1 TOITOJIHUTEJIbHBIX NTHO®OPMAILIMOHHBIX
NCTOYHHUKOB, HEOBXOMMBbBIX JIJII OCBOEHMA JUCLHUITJIMHBI
bJ1.06 ECTECTBO3HAHUE

5.1 OcHoBHas JauTEpPATypa

—  EcrectBo3nanue. 10 knacc. bazoBsiit ypoBens : yueonuk / O. C. I'abpuensu, U.
I'. Octpoymos, H. C. Ilypsimesa u ap. — 3-e usa., crep. — M. : [Ipoda, 2014. — 334 c. —
ISBN 978-5-358-13366-2.

—  EcrectBo3Hanue. 11 knacc. bazoBbiit ypoBHb: yueOHuk / O. C. 'abpuensn, 1. I'.
Octpoymos, H. C. IlypsimeBa u ap. - 2-e u3a., ucnp. - Mocksa: [dpoda, 2014. - 334 c. -
ISBN 978-5-358-14599-

5.2 /lonoiHUTEJIbHAS JIUTEPATypa

1. Caenko, O. E. EcTrecTBo3HaHMe [JJjieKTpPOHHBINH pecypc] : yued. mocodoue /
0.E.Caenko, T. II. Tpymuna, O. B. Apytionsin. — M. : KnoPyc, 2015. — 364 c. — (CI10).
— ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

2. Tuxommupona C. A. ®uszuka. 10 k1. : yueOHHUK. ba3oBbIil U yriyOneHHbIH YPOBHU /
Tuxomuposa C. A., AABopckuit b. M. - M. : Maemo3una,2015. - 312 c. - (®I'OC).

3. Tuxomupona C. A. ®usuka. 11 k. : yaeOHuk. bazoBslil u yrimyoneHHbIN ypoBHHU /
Tuxomuposa C. A., ABopckuii b. M. - M. : Muemo3uHa, 2015. - 319 c. - (®I'OC).

4. Taopuensn, O. C. Xumus : y4yeOHMK MJi1 CTYAECHTOB 0Opa3oBaTEIbHBIX
yupexxaenuit CIIO / O. C. l'abpuensn, U. I'. OctpoymoB. — 12-e uszm., crep. — M.
Axkanemus, 2014. — 336 c. : [16] n. uB. umin — (IIpod. oOpazoBanue). —
(O6meobpazoBarenbubie quCUIIINHB). — [SBN 978-5-4468-1080-2.

5. Koncrantunos, B. M. buomorus : y4eOHUK i1 UCTONB30BAHHUA B Yy4eOHOM
nporecce 00pa3zoBaT. YUPESKICHHH, pealn3youx o0pa3oBaTelIbHYIO0 MPOrpaMMy CpE.
(momHOTO) 001I. 00pa3oBaHMs B MpeJENax OCHOBHBIX mpod. obpazosat. mporpamm HIIO u
CIIO c yuerom npoduis npod. odpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, E. O.
®daneena ; noa pea. B. M. KoncrantunoBa. — 8-e usa., crep. — M. : Akagemusi, 2014. — 320
c. — (ITlpod. ob6pazoanue. O6meoOpazonat. nucuurinHbl). — [ISBN 978-5-4468-0779-6.

6. KoncrantuHoB, B. M. buonorus mns mpodeccuii U CHEIUATBHOCTEH
TEXHUYECKOT'0 U €CTECTBEHHO-HAYUYHOTO Mpoduieil : yueOHUK Ui UCIIONb30BaHUS B y4eo.
mporiecce obOpaszosar. yupexaenuii CIIO nHa 0a3e ocHOBHOTO 00mI. 00pa3oBaHus C



noiydyeHueM cpea. obmr. obpazoBanus / B. M. Koncrantunos, A. I'. Peszanos, E. O.
®daneesa ; noa pea. B. M. KoncrtantunoBa. — 2-e usa., crep. — M. : Akagemusi, 2016. — 320
c. — (ITlpod. o6pazoanue. OOmeoOpazoBat. nucuurinHbl). — ISBN 978-5-4468-3093-0.

7. BumnsikoBa, E. A. ®u3suka : cOopuuk 3anad : EI'D, onumnuasnsl, 5Kk3aMeHbI B BY3.
[DnexTpoHHbI pecypc]. — DnekTpoH. naH. — M. : U3patenscTBo "Jlabopatopus 3HaHuii",
2015. — 339 c. — Pexxum noctymna: http://e.lanbook.com/book/66347

8. Kysuenos, C.1. CnpaBounuk mo ¢usuke : yueoHoe nmocooue / C.U. Ky3nenos,
K.W. Poro3usn. - Tomck : U3narenscTtBO TOMCKOTO MOJUTEXHUYECKOTO yHUBEpcUuTeTa, 2014.
- 220 c. : wun., Tabm., cxem. - bubmmorp. B kH.. - ISBN 978-5-4387-0443-0 ; To ke
[Onexrponnslii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=442117

9. Aoaumes, C. K. KoHueniuu coBpeMEHHOTO €CTECTBO3HAHMS: KOHCIEKT JEKIIUMA
[DnexTponnsiii pecypce] : yue6. mocobue / C. K. AbauneB. — PocroB-Ha-/lony : deHuke,
2012. — 352 c. — (Bpicu. ob6pazoBanme). — ISBN 978-5-222-18878-1. — URL:
http://biblioclub.ru/index.php?page=book_red&i1d=271493&sr=1.

10. UkonnukoBa, H. M. KoHuenuuu cOBpeMEHHOIO €CTECTBO3HAHUS [ DIEKTPOHHBIN
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