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Pabouas mnporpamma yueOnoit mucuuruiiael BJ/1.08 EcrecrBo3Hanme paspaboraHa Ha
OCHOBAaHMU (elepaTbHOTO TOCYJApPCTBEHHOIO 00pa30oBaTEIbHOTO CTaHJapTa CpeIHero
npodecCuoHaIbHOTO 00pa3oBaHus Mo crnenuanbHOoCcTH 38.02.01 DKOoHOMHKA M OyXralaTepCcKUi ydyeT
(mo otpacisM), YTBEpKIEHHOTO MpUKa3oM MUHUCTEpCTBA OOpa3oBaHWs W Hayku Poccuiickoi
Oenepanun ot «05» deppans 2018 roma Ne 69, ®I'OC cpemnero olmiero o0Opa3oBaHwMS,
YTBEPXkKJICHHOTO TprKa3oM MuHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot «17»
mas 2012 roma Ne 413 m mpumepHOll OCHOBHOHM oOpazoBaTenbHOM mporpammbl CIIO, ¢ yderom
HaIpPaBJICHHOCTH Ha yJIOBJICTBOPCHHE MOTPEOHOCTEH perHOHAIBLHOTO PhIHKA TPYAa U paboToaTeleH.

Pabouvas nporpamMMa y4eOHOM JUCIMIUIMHBL pa3paboTaHa:

Kosmenko M.A.. npenoaasarens Kojuieka [Igturopckoro nacruryra (buwmmain) CKOY
(dbaMuTust, UMsl, OTYECTBO, YUeHas CTETICHb, yUeHOe 3BaHHEe, MECTO paboThI MPEroiaBaTeIs

(baMI/IJ'[I/Iﬂ, UMsl, OTYECTBO, YUC€HAasA CTCIICHb, YICHOC 3BaHUE, MECTO pa6OTLI npenogaBaTeiist

(haMuTsL, UM, OTYECTBO, YUCHAs CTEIICHb, yIEHOE 3BaHUE, MECTO pabOTHI IIPETofaBaTeNs



1. IMMacnopT padoyeii mporpaMMbl y4eOHOI AUCHUNTHHBI

1.1. O0aacTs npuMeHeHust padoyeil MporpaMmbl

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI SBISETCS YacTbi0 0Opa3oBATEIbHON MPOTPAMMBI
CIIO B cootBerctBum ¢ PI'OC no cnemuansHoctr CITO 38.02.01 DxoHOMuUKa B OyXranTepckuil y4det (1o
OTpacysiM).

Hcnonp3oBanue paboueid  mporpammbl  y4eOHOM  AMCUMIUIMHBI B JOIMOJHUTEIBHOM
npodeccuoHaTbHOM 00pa30BaHUU HE MPELYCMOTPEHO.

1.2. MecTo y4e0HOI TUCHMIIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMmbI:
YyeOnas qucuumuinHa «EcTecTBO3HaHMEY SIBISICTCS 0a30BOM TUCITUTUIMHON 00111e00pa3oBaTebHOM
IOArOTOBKH, €€ OCBOCHHE ITPOUCXOIUT B 1-2 cemecTpe.

1.3. Heau u 3a71a4u y4eOHOI JUCHUINJIMHBI — TPEOOBAHHS K pPe3yJibTATaM OCBOEHMsI YUeOHO

AUCHHUILINHBI:
B pe3ynbrate ocBoeHUS y4eOHOM TUCIUTUTMHBI O0YYAIOIIHIACS TOKCH YMeTh:

1) npuBOIUTH IpUMEPHI FKCIIEPUMEHTOB U(MJIK) HAOIIOJEHUHM, 0OOCHOBBIBAIOIINX: aTOMHO-MOJIEKYJISIPHOE
CTpPOCHHE BEIIECTBA, CYIIECTBOBAHUE »3JIEKTPOMAarHUTHOIO IOJII M B3aMMOCBSA3b AJIEKTPUYECKOTO U
MarHUTHOTO TI0JICH, BOJIHOBBIE W KOPITYCKYJISIPHBIE CBOWCTBA CBETA, HEOOPATUMOCTH TEIUIOBBIX MPOIIECCOB,
pa3beranue rajakTHK, 3aBUCHMOCTb CBOWCTB BEIIECTBA OT CTPYKTYpPhl MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH
XUMHMUYECKON PEaKLHMM OT TEMIIEpaTyphl KaTaau3aTOpOB, KJIETOYHOE CTPOCHME KUBBIX OPraHM3MOB, POJIb
JIHK kak HOcuTens HaclieACTBEHHONW MH(OpPMAIMH, 3BOJIIOLUIO )KUBOM MPUPO/IbI, IPEBPALIEHUS SHEPTHH U
BEPOATHOCTHBIM XapakTep IPOLECCOB B JKMBOW M HEXKUBOM IPUPOJAE, B3aUMOCBS3b KOMIIOHEHTOB
HKOCHCTEMBI, BIUSHUE AEATEIbHOCTU YEJIOBEKA Ha SKOCUCTEMBI;
2) OOBSCHATH TPUKIATHOE 3HAYCHUE BAXHEWIIMX JOCTHKEHHH B OOJIACTH E€CTECTBEHHBIX HAyK IS
Pa3BUTHUS SHEPTETUKU, TPAHCIIOPTA U CPEACTB CBS3H, IOIYYEHUS CHHTETUYECKUX MAaTEPHAIOB C 3a/laHHBIMU
CBOMCTBaMM, CO3JaHMsI OMOTEXHOJIOTUH, JIeUeHUs] MH(PEKIMOHHBIX 3a00JIEBaHUN, OXPaHbl OKpY’Karolleh
Cpenbl;
3) BBLABUIaTh TUIIOTE3BI U NPEAJIATaTh IIYTH UX MPOBEPKH, J€IaTh BBIBOJBI HA OCHOBE HKCIIEPUMEHTAIbHBIX
JTAHHBIX, PE/ICTaBICHHBIX B BUJIE rpaduKa, TaOIUIIbl MM TUarpaMMBl;
4) pabortaTh C eCTeCTBEHHO-Hay4yHOW HH(opmMmaIiueil, conepxarieiicss B coobmenusx CMU, untepHer -
pecypcax, Hay4yHO-TIONYJISIPHON JIUTEpaType: BIAJETh METOAAMHU MOUCKA, BBIJIEISITh CMBICIIOBYIO OCHOBY U
OLICHMBATh JIOCTOBEPHOCTh MH(OpPMAIMM; MCIOJIb30BaTh MNPUOOPETEHHbIE 3HAHUS U YMEHHS B
MPAKTUYECKOH JEITEIbHOCTH U MIOBCEAHEBHON KU3HU JIJIS:
A) OLEHKU BIMSHMS HAa OPraHU3M 4YeJIOBEKa 3JIEKTPOMATrHUTHBIX BOJH U PaJMOAKTUBHBIX U3Iy4deHUil; b)
sHeprocOepexxeHusi; B) Oe3omacHOro MCIoIb30BaHHUS MaTEpUaIOoB M XMMHUYECKUX BellecTB B ObITy; I')
OpopMIAKTUKA  HWH(QEKIUOHHBIX  3a00J€BaHMN, HUKOTHHOBOM, QJKOTOJIBHOM M  HapKOTHYECKOU
3aBucuMocTeil; /1) 0co3HaHHBIX JIMUHBIX JE€HCTBUI MO OXpaHe OKPYKAIOLIEH Cpe/Ibl.

B pesynbpTare ocBoeHHs y4eOHOM MUCIUIUIMHBI O0yYarOIIHICs T0KEH 3HATh:
1) CMBICHT IOHATHI: €CTECTBEHHOHAYYHBIN METO] TIO3HAHUSI, SJIEKTPOMArHUTHOE TI0JIE, AJICKTPOMArHUTHBIE

BOJIHBI, KBaHT, dBOJIONNA BceneHnHoi, 60mbioii B3peiB, CoTHEYHAsT CHUCTEMa, TajlaKTUKa, IEPUOTNIECKUN
3aKOH, XUMHMYECKas CBA3b, XMMUYECKash peakllis, MaKpOMOJIeKyna, OeloK, KaTanu3aTop, hepMeHT, KIeTKa,
muddepentmanus  kiaerok, JHK, Bupyc, Ouonoruueckas »sBomoouus, OHOpazHOOOpaszue, OpraHusM,
HOMYJISALMS, SKOCUCTEMa, Obuocdepa, SHTPOMHS, CAMOOPTraHU3ALIHS;

2) BKJIaJl BEJIMKUX YUYEHBIX B (JOPMUPOBAaHNE COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.

1.4. PexomeHnayemMoe KOJUYECTBO 4YacOB HA OCBOeHHMe padoueil mporpaMmbl y4yeOHOM
AUCUMIIUHBI:

MaKCHMaJIbHOW yueOHOU Harpy3ku oOydatomerocs 108 gaco, B ToM uwncie:

00s13aTeNIbHOM ayTUTOPHOM yueOHO# Harpy3ku obydatomerocs 108 yacos;



CaMOCTOSITeNIbHON paboThl oOy4arorierocs: 0 4acos;
2. CTpyKTYypa ¥ cojiep:kaHue Y4eOHOH M CIUTIHHbI
2.1. O6beM yueOHOMH TUCHMIIMHBI M BUAbI Y4eOHOI padoThl

Bug yaebHoit paboTbl

Obwvem uacos

MakcumanbHas yaeOHas Harpy3ka (Bcero) 108
OO0s3aTenbHas ayIuTOpHas yaeOHas Harpy3Ka (BCero) 108
B TOM YHCIIE:
nabopaTopHbIe pabOThHI -
MPaKTUYECKUE 3aHATHUS 40

KOHTPOJIbHBIE paOOTHI

CamocrostenbHas paboTta oOydaromierocs (Bcero)

B TOM YHCIJIC:

- cobeceoosaniue

- peghepam

- mecmuposarnue

- NUCbMEHHAA pa60ma

- eﬂeaydumopHaﬂ CAMOCMOAMeENbHAA pa60ma

Ilpomesicymounass ammecmayus 6 ghopme ougghepenyuposannozo 3auema

2.2. TemaTu4eCcKHUii IUIaH U coJepKaHue TUCITUTIIMHBI

BJ1.08 ECTECTBO3HAHUWE
HaumenoBanue Cogepxanue yueOHOro MaTepuarna, OO6beM vyacoB| YpoBeHb
pa3enoB u TeM nabopaTopHbie pabOThI ¥ IPAKTUIECKUE 3aHATHS, OCBOCHUS
caMmocTosITeNbHas paboTa 00yJaroIuxcs, KypcoBas
pabota (IIpoeKT)
1 2 3 4
1 cemecTp 52
Paznen 1.
Pusuka
Tema 1. 1 Cogepxanue yueOHOro MaTepuana 4
MexaHuka 1. [IpuBencHHE TPUMEPOB BIIMSIHUSL OTKPHITHI B (DU3HKE 2 1
Ha OPOTrpecC B TEXHUKE W TCXHOJOIMH ITPOU3BOJACTBA.
O3HaKOMIJICHHE CO crocodbamu OIINCaHH4
MEXaHUYECKOr0  JBIDKEHUS, OCHOBHOM  3ajayeci
MECXaHUKH.
2. N3yueHue OCHOBHBIX (hmznueckux BEINYNY] 2 1
KHHEMAaTHUKU:
MEpEeMCUICHNA, CKOPOCTH, YCKOPCHUA. ITornmanue
CMBICJIa
TaKHUX (1)I/I3I/ILICCKI/IX MOHeHeﬁ, KakK MaT€puajibHas TOYKa,
HMHCpOHAJIbHAasA CUCTEMaA OTCUCTA.
JlaGopatopHbie paboThI (He npedycmompeHo) -
[IpakTuueckue 3aHATUS (He NPedyCMOmpeHo) -
KouTponbHbie paboTsl (He npedycmompero) -
CamocrositenpHas pabota oOyJaronumxcs (He -
npeodycmMompeHo)
Tema 1.2 OcnoBel| Coziepkanue yueOHOro Marepuasia 4
MOJICKYJISIDHOH | 1, MdopMmyupoBaHue OCHOBHBIX MOJIOKEHHUH 4 2
usuku n MOJIEKYJISIPHO-KHHETHYECKOM TEOpUH.
TEPMOJMHAMUKH. | JTaGopaTOpHBIE PabOTHI (He npedycmompeno) -
[IpakTueckue 3aHATUA 4




1. 1.9kcnepuMeHTaNbHOE UCCICIOBAHNE TEIIIOBBIX
CBOMVCTB BEIIECTBA.

KoHTpoJibHBIC pabOTHI (He npedycmompeno)

CamocrosiTenbHas pabora oOyJaronuxcs (He
npeoycmMompeHo)

Tema 1.3. Coneprxkanue yueOHOro Marepuasa: 4
OcHoBbl 1. BerarciieHne  Cui B3aUMOJCHCTBHS — TOYCYHBIX| 2
SJICKTPOANHAMMK DIIEKTPUYECKUX  3apsaoB. [3MepeHue MoOIIHOCTH
H. DIIEKTPUUYECKOTO TOKA.
2. HaOnroneHne AeHCTBUA MarHUTHOTO IO Ha| 2
[POBOJHUK C TOKOM, KAPTHHOK MarHUTHBIX HOJICH
JlaGopaTtopHbie paboThl (He npedycmompeHro) -
[IpakTrueckue 3aHATUS (He nPedycmMompeHo) -
Koutposbnbie paboThl (He npedycmompeno) -
CamocTosTenbpHas paboTa (He npedycmompeHo) -
1.4 Kone6anus u | Copepkanne yueOHOro MaTepuasa 4
BOJIHBI. 1. 3aBHCUMOCTH Mepro/a KoeOaHnii MaTeMaTHUECKOTO 2
3HGMCHTI>VI MasATHUKA OT €ro JUIMHBI, MacCbl W AaMIUIATYbI
KBaHTOBOU KosieOaHuil.
usukn KBaHTOBBIE CBOICTBA CBETA.
2. du3MKa aTOMHOTO sI7pa ¥ JIEMEHTAPHBIX YaCTHIY 2
JlaboparopHsbie paboTHI (He npedycmompeno) -
[TpakTryeckue 3aHATUSA (He npedyCMOmMpPeHo) 2
1. 1. 3aBuCHMOCTB TIEpHO/Ia KOJIEOaH it 2
MaTeMaTHYeCKOr0 MasiTHAKA OT €ro JJIMHBI, MaCChl U
aMIUTATY Bl KoJIeOaHuil. 3HaUSHUS] CKOPOCTH
pacIpOCTPaHEHUH 3BYKa B PA3JIMYHBIX
cpenax.
Koutposbnbie paboTsl (He npedycmompeno) -
CamocrositenbHas pabota o0yJaronuxcs(xHe -
npeodycmMompeHo)
Tema 1.5 Coneprkanne ydeOHOT0 MaTepuasia 4
Beenennasi nee |1, Ctpoenue u pa3ButHe BeeneHHOI. 2
SBOJIFOLMA. | 2, I[Mpoucxoxaerne CONTHEYHON CHCTEMBI 2
JlaGopatopHble paboThI (He npedycmompeHo) -
[TpakTudeckue 3aHATHS (He npedycmMompeHo) -
KoHnTtposnbnbie paboThl (He npedycmompeno) -
CamocrosTenbHas paboTa oOydaronmxcs (He -
npeodycmMompeHo)
Pasznea 2.
Xumus. Oomas
U Heopra-
HUYecKasi
XUMUS.
Tema 2.1 O6was | Copeprkanue yueOHOTro MaTepuana 4
u 1. 1. XapakTepuCcTHKa XHMHH KaK MPOU3BOIUTEIHLHOMN 2
HEOpraHn4ecKas CcHIIBI 001IIecTBa. BaskHEHITNE XUMHYECKIE TTOHSTHSI.
XHMHL. 2. 2. ®opMynUpOBaHUE 3aKOHOB COXPAHEHHS MACCHI 2
OcHoBHbIe BEILECTB U IIOCTOSIHCTBA COCTaBa BEIIECTB.
HOHATHA M| JTaGopaTopHBIE pabOTHI (He npedycmMompeHo) -
SAKOHBI XUMHI | TTnak THUECKHE 3aHATHS 2
1. PacyeTsl ¢ y4eTOM 3aKOHOB COXPaHEHHSI MAaCChl 2

BCIICCTB M ITIOCTOAHCTBA COCTaBa BEIICCTB.

KonTponbHbie paboTsl (He npedycmompero)

CamocrosrenbHas paboTa 00ydaronmxcs (He




npeoycmMompeHo)

Tema 2.2 Coneprkanne y4eOHOTo MaTepuaia 4
Ieproamyecknit | 1, 1. PackpbiTre ¢pu3n4eckoro cMbiciia HOMEPOB 2

3aKOH U PIEMEHTA,

[Tepromuyeckas nepuoa, rpynmsl [leproandeckoil TabaHIIbL
cucreMa XUMHUYECKUX
XAMHYECKUX nhiemenTtoB 1. . Menpneneena.
anementos [I. W | 2, 'Y cTaHOBIICHHE 3aBHCHMOCTH CBOMCTB XMMUYECKHIX 2
Memnzeneesa. BEIICCTB OT CTPOSHUS aTOMOB 00Pa3yOIINuX UX
Crpoenne XUMHUYECKHX
BCIICCTBA. DIIEMEHTOB.
JlaGopaTopHble paboThl (He npedycmompero) -
[IpakTryeckue 3aHsITHs 4
1. CTpoeHHe 3EKTPOHHBIX 000JI0YEK aTOMOB 2
PIIEMEHTOB
MEPBBIX TPEX MEPHOJIOB. XapaKTePUCTHKA SIEMEHTa
U ero
COCIMHCHUIT Ha OCHOBE MOJIOKEHHUS B
MEPUOIUYECKON
CHCTEME M CTPOCHHS aTOMa.
2. 'Y cTaHOBIICHHE 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 2
BEILIECTB OT CTPOCHUSI aTOMOB 00pa3yIOIIUX HX
XUMHYIECKHX
DIICMEHTOB.
KoHTtposibHbI€ pabOTHI (He npedycmompeno) -
CamocTosTenbHas paboTa o0yJaromuxcs (He -
npeoycmMompeHo)
Tema 2.3 Boga. | ConepxaHue yueOHOro MaTepuasia 4
PactBopsrI. 1. Bona kak crna0Oblii aM(pOTEpHBIN 3JEKTPOIUT, HOHHOE 2
Xnumuaeckne [IPOU3BEIECHUE BOJBI, BOJOPOAHBINA TOKA3ATEb,

pcaKnuun mHANKATOpHI. KOHIIEHTpalus pacTBOPOB.

2. DopMyupOBaHUE OCHOBHBIX MOJIOKEHHUI TEOPHU 2
PIIEKTPOIUTHYECKON nuccormanun. Kinaccudukanms
XUMHYECKHX PEaKIIHii.

JlaGopatopHble paboThI (He npedycmompeHo) -

[IpakTuueckue 3aHATUA 2

1. ‘Pacqu KOHIICHTPAIMH PaCTBOPOB. 2

KontpombHble paboThl (He npedycmompeno) -

CamocrosiTenpHas pabota oOyJaronuxcs (He -

npeodycCmMoOmpeHo)

Tema 2.4 Copneprxanue yueOHOro MaTepuaa 2
Knaccuduxanus |1, XapaKTepHUCTUKA B CBETE TEOPHUH IEKTPOIUTHIECKOU 2
HEOPraHN4eCKUX IMUCCOIMAMU CBOMCTB OCHOBHBIX KJIACCOB
COE/IMHEHUH 1 uX HEOpraHM4YeCcKuX coeuHeHni. OCHOBHBIC CBOWCTBA

CBOJCTBA. METaJJIOB U HEMETAILIOB.

Meramisi v | JTaGopaTopHble paboTHI (He npedycmompeHo) -
HEMETAIIBL | TTpakTHUeCcKHe 3aHATHS 4
1. XapaKTepHUCTHKA B CBETE TCOPUH AICKTPOITUTHIECCKOM 2
ITMCCOIMAIIN CBOMCTB OCHOBHBIX KJIACCOB
IHCOPTaHNYCCKUX COCZII/IHCHI/Iﬁ.
2. OCHOBHBIE CBOMCTBA METAJNIOB 1 HEMETAJIOB. 2

KonTponbHbie paboTsl (He npedycmompero)

CamocrositenpHas pabota oOyJaronmxcs (He
npeoycmMompeHo)

KonrponsHas pabdora 3a 1 cemectp




2 cemecTp 56
Paznen 3.
Xumus.
Opranuyecka
sl XUMHSI.
Tema 3.1 Coneprkanue yaeOHOro Marepuania 4
OcnoBHbIC | 1. DopMyTHpOBaHNE OCHOBHBIX MOJ0XKEHUH TeOprn 4
MTOHATHUSA XUMHYECKOTO CTPOCHHMS OPraHUUECKUX COCANHEHHH, U
OpraHUYECKOM XapaKTepHUCTUKa B CBETE 3TOM TEOPUH CBONCTB
XUMHH 1 BaKHEHIIMX MPEICTABUTENCH OCHOBHBIX KIIACCOB
TeopHs OPraHNYeCKHUX COCTMHEHUHN.
CTpOeHHs! JlaGopaTopHblie paboThI (He npedycmompero) -
opraHuyeckx | | IPAKTHYCCKHE 3aHSTHS 2
coequnennii | 1. Teopus xumuueckoro crpoerns A.M. Bytiepoga. 2
["OMOJIOTHSI; YTIICPOHBII CKEJIET, CTPYKTYpHAs 1
POCTPAHCTBEHHAS! H30MEPHSI, H30MEPbI M TOMOJIOTH.
KonTponbubie paboTsl (He npedycmompero) -
CamocrositenbHas padota oOyJaronmxcs (He -
npeodycCMOmpeHo)
Tema 3.2 Copneprxanue yueOHOro MaTepuasa 4
YrieBogoposr | 1. [IpenesbHbIe U HEMIPEICIbHBIC YTIICBOIOPOIBI. 2
U UX N3omepusi. Homenknarypa. Xumuueckue. Ilonyyenue.
NpUpojHbIE | 2. [TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOIOB U CIIOCOOBI 2
UCTOYHUKHU X nepepaﬁoTKI/I.
JlaGopaTtopHbie paboThI (He npedycmompero) -
[IpakTuueckue 3aHATUA 2
1. [TpenenpHBIC U HETIPEIEIBbHBIC YTIICBOOPOIBI. 2
M3omepusa. HomeHnkiatypa. XUMHUYeCKUE CBOMCTBA.
[Tosyuenue.
KontpomnbHble paboThl (He npedycmompeno) -
CamocrosTenbHas paboTa oOydaronmxcs (He -
npeodycmMompeHo)
Tema 3.3 Coneprkanne y4eOHOT0 MaTepuaia 4
Kucnoponconepix| 1. OmnucaHue  cocTaBa UM CBOMCTB — Ba)KHEHIIMX 4
arue npeacTaBuTeNeit OpraHUYECKHX COCTMHEHHIA:
OpTraHUYECKHe MCTaHOJIa U 3TaHOJIa, CJIOKHBIX aq)HpOB, JKHUPOB, MBI,
COCTMHEHHSI KapOOHOBBIX ~KHCIIOT, MOHOCAXapuaoB (TIIOKO3BI),
ImrcaxapuioB (caxaposbl), MOIHCaxXapuaoB (Kpaxmana
Y 11eJUTIOJIO36I).
JlaGopatopHble paboThI (He npedycmompeHo) -
[IpakTuueckue 3aHATUA 2
1. CBoiicTBa BaXXHEHIINX MPEACTaBUTEIEH 2
OpraHMYECKUX COCIMHEHMI: METaHOJIa U ITAHOJIA,
CJIOKHBIX 3(pUPOB, KUPOB, MbLJI, KAPOOHOBBIX
KHCIIOT, MOHOCaXapuA0B (TIIOKO3bI),
JUcaxapuioB (caxaposbl), MOJIUCAXapuIOB
(kpaxMaJa U HEeJUTI0JI03bI).
KouTponbHbie paboTsl (He npedycmompero) -
CamocrositenpHas pabota oOyJaronmxcs (He -
npeodycmMoOmpeHo)
Tema 3.4 Copneprxanue yueOHOro MaTepuaa 4
Asorconepxariue| 1, OmnucaHne cocTaBa U CBOMCTB BaKHEHIITNX 4
OpraHU9eCKue MPEACTABUTENIEY OPTaHUYECKUX COCTMHECHNMN
COCMHCHHA. AMHHOKHUCIIOT, OCJIKOB, HCKYCCTBEHHBIX U
[Tonumepsr

CUHTCTUYCCKUX MTOJHMMCPOB.




JlaboparopHsie paboTHI (He npedycmompeno)

[IpakTrueckue 3aHATUA

o

1. CaoiicTBa BaXXHEHIINX MIPEACTABUTENEH
OpPraHUYECKUX COEIMHEHUI: aMUHOKHUCIIOT, OSJIKOB.

N

2. CBoiicTBa UICKYCCTBEHHBIX U CUHTETUYECKUX
OJIIMEPOB

KoHTposibHBIC pabOTHI (He npedycmompero)

CamocTosTenpHas paboTa 00yJarommxcs (He
npeodycmMompeHo)

Tema 3.5 Xumus
" JKU3Hb. X MU
U OpTaHu3M
yeJioBeKa

Copnepxanue yueOHOro MaTepuana:

1. CoOnrofieHue TPaBWII SKOJOTHUYECKH TPaAMOTHOTO
MOBEICHUS B OKPYXAIOIIEH cpejie.

2. O1eHKA BIMSIHUSL XUMHUYECKOTO 3arpsi3HEHHS
OKpY’KaloIlel cpe/ibl Ha OPraHu3M YeJIOBEeKa U
pyTHe KUBBIE OPTaHU3MBI.

JlaGopaTopHblie paboThI (He npedycmompero)

[IpakTueckue 3aHsATUA

1. [TpaBuia HKOJIOrUHIECKH TPAMOTHOTO MIOBE/ICHUS B
oKpy>karotien cpeae. OleHKa BIUSHUS
XUMHUYECKOTO 3arpsi3HCHUSI OKPY>KArOIIeH cpe/ibl Ha
OpraHu3M YeJIOBEKa U JPYTHE KUBbIE OPTaHU3MBI.

Koutposbnbie paboThl (He npedycmompeno)

CamocrositenbHas padota oOyJaronmxcs (He
npeoycCmMompeHo)

Tema 3.6 Xumus
B OBITY.

Coneprkanue y4eOHOro Matepuasia

SN

1. OO0BbsICHEeHNE XUMHUYECKHX SBICHUH, MTPOUCXOISIIIUX
B IPHUPO/IE, OBITY W HA MMPOU3BOJICTBE.

N

JlaGopaTopHbie paboThl (He npedycmompero)

HpaKTI/I‘ICCKI/Ie 3aHATUA

N

1. XUMHUUECKHUE SIBICHUS, IPOUCXOIAIINE B IPUPOJIE.

o

KonrtpomnbHble paboThl (He npedycmompeno)

CamocrosTenbHas paboTa oOydaronmxcs (He
npeodycmMompeHo)

Pasznea 4.
Bbuogorus.

Tema 4.1
bunonorns —
COBOKYITHOCTH
HayK O >KHBOU
PUPOE.
MeTtobl
Hay9IHOTO
MO3HAHUS B
OHOJIOTHH.

Copepxanue yueOHOro MaTepuana

1. 3HAKOMCTBO ¢ 00bEKTaMH U3yUYCHHUsI OUOJIOTHH.
BrisiBnenue posin 0M010ruu B QOPMUPOBAHUHT
COBPEMEHHOH eCTECTBEHHO-HAayYHOH KapTHHBI MUPa
Y TIPaKTUYECKON AESITeIHbHOCTH JIF0/ieil. 3HAKOMCTBO
¢ oObekTamMu u3ydeHus Ouonoruu. BeisiBnenue ponn
Ouosioruu B GOpMUPOBAHIUH COBPEMEHHOMN
€CTEeCTBEHHO-HAyYHOUW KapTHHBI MUpa 1
MIPAKTUYECKOM AESTEbHOCTH JIFOJIEH.

JlaGopatopHbie pabOThI (He npedycmompeHo)

[IpakTueckue 3aHATUA

1. 3HAKOMCTBO ¢ 00BEKTaMH U3Y4EHHUSI OHOJIOTHU.
I'eHeTnueckasi TEpMUHOJIOTUSI U CUMBOJIUKOM,
pellIeHNE TeHEeTUYECKUX 3aJ1ad.

KouTponbHbie paboTsl (He npedycmompero)

CamocrositenpHas pabota oOyJaronmxcs (He
npeoycmMompeHo)

Tema 4.2 Knetka

CogepxaHue yaeOHOTo MaTepuana

N

1. ‘3HaKOMCTBO C KJIETOYHOU TEOpHEN CTPOCHMS




oprarm3MoB. [lonyyeHre mpeacTaBICHUS O POJIH
OpraHMYECKUX U HEOPTaHUYCCKHUX BEIIECTB B KJICTKE.
3HaHUE CTPOCHUS KJIETOK 10 pPe3ysbTaTaM paboThI cO
CBETOBBIM MUKPOCKOTIOM. ¥ MEHUE CPaBHUBATh
CTPOCHUE KJIETOK PACTCHUH M dKUBOTHBIX 10 TOTOBBIM
MUKpOTIpenaparam

JlaGopaTopHblie paboThI (He npedycmompero)

[IpakTuueckue 3aHATUA 2
1. KneTtouyHast Teopusi CTpo€HUs OpraHu3MoB. Poib 2
OpPTaHUYCCKUX U HCOPraHUYCCKUX BCUICCTB B KJICTKE.
'YMeHHe ONUChIBaTh MUKPOIIPENapaThl KJIETOK
pacTeHuil. YMEHHUEe CpaBHUBATh CTPOCHUE KIIETOK
paCTeHI/Iﬁ N ) KUBOTHBIX I10 'OTOBBIM
MHKpOIIpEnapaTam.
KoHTposbHBIE pabOTHI (He npedycmompeno) -
CamocTosTenpHas paboTa 00yJarommxcs (He -
npeodycCMOmpeHo)
Tema 4.3 Copepxanue yueOHOro MaTepuana 2
Opranuswm. 1. 3HaHHE OCHOBHBIX CIIOCOOOB pPa3MHOKEHHUS 2
OpraHU3MOB, CTa/IMii OHTOTEHE3a Ha TIPUMEpE
enoBeka. 3HaHUe IIPUYXH, BBI3BIBAIOIINX
HapyILIEHUs B Pa3BUTUH OPTraHU3MOB. Y MEHUE
[TOJIB30BAThCS TEHETUYECKON TEPMUHOJIOTUEN U
CUMBOJIMKOH, pelaTh OpOCTEHILINE TeHETHUECKHE
Bajgadn. 3HaHUE 0COOEHHOCTEN HACIEACTBEHHON U
HeHaCHe}ICTBCHHOﬁ NU3MEHYUBOCTH U UX
OMOJIOTMYECKOI POITU B SBOFOIIMH KHBOTO
JlaGopaTopHbIie paboThI (He npedycmompero) -
[IpakTHueckue 3aHATUS (He npedycMOmpPeHo) -
KoHTtposibHbI€ pabOTHI (He npedycmompeno) -
CamocrosTenbHas paboTa oOydaromxcs (He -
npeodycmMompeHo)
Tema 4.4 Bun. | ConepxaHue yueOHOro Marepuaia 2
1. 'YMenne AHAJIN3UPOBATh U OLICHUBATDH PAa3JIMIHBIC 2
CAIIOTE3bI MIPOUCXOKICHUA )KU3HU Ha 3emie. YMenune
MPOBOIUTH OMHCAHNE 0cO0eH 0THOTO BUA TIO
MOP(}OIOTUYECKOMY KPUTEPUIO. Y MEHHE JI0Ka3bIBATh
[POACTBO YCJIOBCKA U MJICKOIIMTAIOIINX, O6I]_IHOCTI> n
dBCHCTBO YCJIOBCYCCKUX pacC
JlaGopaTopHbie paboTHI (He npedycmompero) -
[TpakTuyeckue 3aHATUS (He npedycMompeHo) -
KoHnTtpoinbnbie paboThl (He npedycmompeno) -
CamocrosiTenpHas pabota oOyJaronuxcs (He -
npeodycmMompeHo)
Tema 4.5 Copepxanue yueOHOro MaTepuasa 2
OKOCHCTEeMBL. |1, 3HaHUEe OCHOBHBIX KOJIOTHYECKUX (PAKTOPOB U UX 2
BJIMAHWA Ha OpTraHU3MBbI. 3HaHNe OTINYUTEIHLHBIX
MPU3HAKOB NCKYCCTBCHHBIX COO6H.ICCTB —
AIPOOKOCUCTEM. HOHy‘{eHI/Ie MMPEACTABJICHUA O CXEMEC
PKOCHCTEMBI Ha IpuMepe 6uocdepsl.
JlaGopaTopHbie paboTHI (He npedycmompero) -
[TpakTHdeckue 3aHATUS 2
1. /leMOHCTpaus yMeHHs MOCTAaHOBKH LieJIel 2

ACATCIIBHOCTH, INITAHUPOBAHUC COOCTBEHHOM
MEATCIBbHOCTH AJIA JOCTHXKCHUA ITOCTAaBJICHHBIX ueneﬁ,
MPEABUIACHUA BO3SMOXKHBIX PE3YJILTATOB 3THUX
,Z[eﬁCTBHfI, OpraHu3alvi CAMOKOHTPOJIA U OUCHKHN




[OJIYYCHHBIX pe3yabTaTtoB. O0ydYeHne COOIIOICHHIO
[PaBHJI [IOBEICHHUSI B IPUPO/IE, OEPEIKHOMY
OTHOIIICHUIO K OMOJIOTHYECKUM O0OBEKTaM (PacTECHUSIM
M )KUBOTHBIM U UX COOOIIECTBAM) U UX OXpaHe
Koutpoibnbie paboThsl (He npedycmompeno) -
CamocrosiTenbHas pabora oOyJaronuxcs (He -
npeoycmMompeHo)

[ Ipomedxcymounas ammecmayusl 6 popme ouepenyuposanno2o 3avema

Bcero:| 108

JI1s XapaKkTepUCTHKH YPOBHS OCBOCHUSI YIEOHOTO MaTepralia UCIONIb3YIOTCS CIeAyIoNre 0003HAYCHUS:

1. — 03HaKOMHUTEINBHEIH (Y3HaBaHUE paHEe U3YUCHHBIX O0BEKTOB, CBOWCTB);

2. — penpOIYKTUBHBIHN (BBIOIHEHUE JIEATEIBHOCTH 110 00Pa3Ily, MHCTPYKIMH WK MTOJT PyKOBOJICTBOM);

3. — IPOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITEIILHOE BBIMONHEHHE JIETEILHOCTH, PEIICHHAE MPOOIEMHBIX
3a/1a4)

3. YciioBus peanu3anuu y4e0HOM JHCIUNIHHBI

3.1. Tpe6oBaHusl K MUHMMAJILHOMY MaTepPUAIbHO-TEXHHYECKOMY 00ecredeHUI0
Peanuzanus yueOHON AUCHUILIMHBI TPEOYET HATMYUUSA:

yueOHOTO KaOuHeTa (ayAUTOPUH ) AJIsl TIPOBEICHHS JICKIIHOHHBIX U PAKTUYECKUX 3aHITUI
Ob6opynoBanue yueOHOro KabuHeTa:

[TapTsl, cTYNBS, TOCKA, HATJISATHBIC TTOCOOMS

Cton MyJnbTUMEIUUHBIN

TexHuueckue cpeacTsa 0OydeHus:

Kommsrotep B coope B coctaBe Pentium G620\4096\500\DVD-RWGT

[IpoexTop Epson EB-X12+ noTtono4yHoe kperieHue

Okpan HacTeHHbIH ScreenMedia Goldview

3.2. UndopmaunonHoe odecrieueHue 00ydeHHs

ITepedyenb y4eOHBIX H31aHUI, MHTEPHET - PeCypPCOB, J0NOJHUTEIbHOM JTUTEPATYPBI
OCHOBHBIE UCTOYHUKH

1. Xapuenko, JI.H. CoBpemeHHass KOHLIETIUSA ecTecTBO3HaHU: Kypc jekuuid / JI.H. Xapuenko. -
M.; bepmun: lupexr-Menua, 2019. - 329 c.: un. - bubauorp.: ¢. 302-307. - ISBN 978-5-4475-
4817-9; To xe [DnexTpoHHbIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 55C

2. Topocsiz, B.I'. KoHueniuy coBpeMeHHOr0 ecTecTBO3HaHMs : yueOHoe mocobue / B.I'.
TopocsH. - M.; bepnun: dupext-Meaua, 2019. - 282 c. - bubmmorp.: c. 266-270. - ISBN 978-5-
4475-2561-3; To xe [DnekrponHslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363008

3.Craponyoues B.A. EcrectBo3Hanne. CoBpeMeHHbIE KOHLIETIIUH [ DIEKTPOHHBIN pecypc]:
yaebnoe nocodue st CI10 / B.A. CtapoayOiieB. — DIEKTpOH. TEKCTOBBIE JaHHBIE., —
Caparos: [IpodobpazoBanue, 2019. — 332 ¢. — 978-5-4488-0014-6. — Pexxum pocryna:
http://www.iprbookshop.ru/66386.html

JlonoTHUTENbHbIC HCTOYHUKU:

1. MamkoBa C.B. EcrecTtBo3nanne (borannka. 30050rus) [ DIeKTpOHHBIN pecypc]: yueoHoe
nocobue / C.B. MamkoBa, E.1. PynusHckast. — DIeKTpOH. TeKCTOBBIE TaHHbIe. — Caparos:
BysoBckoe obpazoBanme, 2020. — 134 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/29301.htm

2. Pwibanos, JI.b. KoHnenmuu cOBpeMEHHOT0 €CTeCTBO3HAHUS : yueOHOe mocooue /

JLB. Pribanos, A.Il. Cagoxun. - M.: FOuutu-/lana, 2020. - 415 c. - ISBN 978-5-238-01688-7;
3.UkonnukoBa, H.M1. Konuenmum coBpeMeHHOTo ecTecTBO3HaHus: yueoHoe nocodue / H.U.
Hxonnukosa. - M.: FOuutu-/ana, 2019. - 287 c. - ISBN 978-5-238-01421-0;

aTepHeT HCTOYHUKH:

www.elementy.ru — caiiT «1eMeHTbI OONBIION HAYKH. DHIIMKIIONETUS
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http://biblioclub.ru/index.php?page=book&id=375323
http://biblioclub.ru/index.php?page=book&id=363008
http://www.iprbookshop.ru/66386.html
http://www.iprbookshop.ru/29301.htm

http://ru.wikipedia.org/wiki - UatepueT-sHImKIONe 1 testpilot.

http://www.nkj.ru — caiit sxypHana «Hayka v )KHU3HbY.

http://www.znanie-sila.su — caiit ;xypHana «3HaHHE — CHIIa.
http://technicamolodezhi.ru — caiit xxypHana «TexHUKa — MOJIOICIKIY.
http://www.popmech.ru — caiit xypuana «[lomynspHas MeXaHHUKa.

http://ihst.ru — caiit MucTHTYyTa HCTOpUY ecTecTBO3HAHMS U TeXHUKH uM. C.1.
Basunosa PAH (MET PAH)
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xxypnana «Bonpocsr
VICTOPUH €CTECTBO3HAHMUS U TEXHUKHY.

http://naturalscience.ru — caiit «EctecTBo3Hanue. CripaBOYHUK €CTECTBEHHBIX HAYK).

4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHMSI Y4eOHOM M CIUNINHbBI
KoHTponb © OIIGHKa pe3yJlbTaTOB OCBOCHUS y4YeOHOW JAUCHMIUIMHBI  OCYIIECTBIISETCS
mpernojaBaTesieM B IPOLECCe MPOBEACHUA MPAKTUYECKUX 3aHITUA U J1abopaTOpHBIX  paldor,
TECTHPOBAHUS, a TakXKe BBIMOJTHCHUS OOYYAIOIIMMHUCS WHIUBUAYATbHBIX 3aJaHUA, MPOEKTOB,
HCCIIEJOBaHUI.

Pe3yabTaThl 00y4eHUs1 (0OCBOEHHbBIE @opMBbI U METOIbI KOHTPOJISI H OLEHKHU

YMeHHUs1, YCBOCHHbIE 3HAHHS) pe3yJabTaTOB 00y4eHHsI
B pe3ynbraTe OCBOCHHS Y4Y€OHOW TUCIUTLIMHBI cobecenoBaHue
00yJaroIuiCs TOHKEH yMeTh:
1) mpuBOIUTH TPHUMEPHI AKCIIEPUMEHTOB H(HJIN) pegepar
HAO0JII0ICHUH, 000CHOBBIBAIOIINX aTOMHO- TECTHPOBAHUE
MOJICKYJISIPHOE CTpOCHHUE BEIIIECTBA, mchMenHas pabora
CYIICCTBOBAHHE JJICKTPOMArHUTHOTO IOJISI |
B3aMMOCBS3b  DJIEKTPUYECKOTO U MarHUTHOTO KOHTpOJIbHAs paboTa

[I0JIEH, BOJIHOBBIE M KOPIIYCKYJISIPDHBIE CBOMCTBA
CBETa, HEOOpPaTHUMOCTh TEIUIOBBIX IPOLIECCOB,
pa3beranne TaJlaKTHK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT CTPYKTYpPbl MOJIEKYJ, 3aBUCUMOCTb
CKOPOCTH XMMHYECKON peakluu OT TeMIepaTyphl
KAaTaJau3aToOpOB, KIETOYHOE CTPOCHHE SKHMBBIX
opranu3moB, poab JHK  kak  HOcuTens
HacJle/ICTBEHHON MH(pOPMALIUH, 3BOIIOIHIO KUBOH
MPUPOJIBI, IpEeBpaICHUS SHEPruu u
BEPOATHOCTHBIN XapaKTep IMPOLECCOB B KUBOU U
HEXXHBOW TNPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
HDKOCHUCTEMBI, BIMSHHUE AEATEIbHOCTH YEJIOBEKA Ha
PKOCHCTEMBI;

2) OOBACHATH NMPHUKIATHOE 3HAUYEHUE Ba)KHEHIIMX
NOCTUKEHUM B 00JIACTU €CTECTBEHHBIX HayK JUIS:
Pa3BUTHA DHEPreTHKH, TPAaHCIOpPTAa U CPEACTB
CBSI3M, IOJIyUEHUS CHUHTETUYECKUX MAaTepHalioB C
3aJlaHHBIMH CBOMCTBaMH, CO3JaHMs
OMOTEXHOJIOTHH, JIe4eHus MH(EKIIMOHHBIX
3a00JIeBaHUM, OXpaHbl OKPYXKAIOLIEH Cpe/ibl;

3) BBLABUIATH TMIOTE3bl U IpEAsaratb IyTH HX
MpPOBEPKH,  JlelaThb  BBIBOJABI  HA  OCHOBE
DKCIIEPUMEHTAIbHBIX JAHHBIX, IIPEJICTaBICHHBIX B
BHIe Tpaduka, TAOJIHUIIBI UIH TUATrPaAMMBI,

4) paboTtath c €CTECTBEHHO-HAy4YHOU
nHpopMaluen, comepKamencss B COOOIIEHUAX
CMMU, wunHTEpHET - pecypcax, HAy4HO-TIONYJIIPHOU
IUTepaType: BIAJETh METOJIaMU MOMCKA, BBIICIATh

WHIUBUYAIbHBIN TPOCKT
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CMBICIIOBYI0O OCHOBY U OLIEHHBAaTh JOCTOBEPHOCTh
nHpOpMALMK;  WCIONB30BaTh  MPUOOPETEHHBIE
3HaHUS U YMEHUS B IPAKTUYECKON EATEIbHOCTH U
[MOBCEIHEBHOM KU3HU IS

A) OLEHKM BIMSHUS Ha OPraHu3M ueJoBeKa
PICEKTPOMArHUTHBIX BOJH W PaJIMOAKTUBHBIX
M31y4YCHUH;

b) sneprocoepexenus;

B) 0e3o0macHOro HCMONb30BaHUS MAaTEepHAIOB U
XUMHYECKHUX BEIIECTB B OBITY;

[) npodriakTukn WHGEKITMOHHBIX 3a00JEBaHUM,
HUKOTMHOBOW, QJKOTIOJIbHOM W HAapKOTUYECKOU
3aBHCHMOCTCH;

J]) OCO3HAHHBIX JMYHBIX JACHCTBUH IO OXpaHe
OKPY’KaIOILIEH CPEBI.

B pesynbraTe OCBOCHHS y4e€OHOW MUCIMIUIMHBI
00yUaIOIIUICS T0JDKEH 3HATD:

1) cMmbIci MOHATHI: €CTECTBEHHOHAYYHBIM METOJ

IMO3HAHUS, 3JICKTPOMAarHUTHOE ToJie,
DJICKTPOMArHUTHBIE BOJIHBI, KBaHT, JBOJIIOIHUS
Bcenennoii, 0onbiioi B3psiB, ComHedHast cuctema,
rajlakTHKa, TICPUOJUYCCKUN 3aKOH, XUMHYCCKas
CBSI3b, XHMHYECKas pEaKIus, MaKpOMOJICKYJa,
0eIIoK, KaTajan3aTop, dbepmeHT, KJIETKa,
muddepeHmanus  KIETOK, JIHK, BUpYC,
OuoJIoTHYeCKas  JBOJIONHMS, OHMOpa3HOOOpa3ue,
OpraHusM, TMOMYsAuUs, 3KOcHcTeMa, Ouocdepa,
SHTPOMHS, CAMOOPTaHU3AIINS,

2) BKJaJ BEIMKUX YYEHBIX B (POpMHUpPOBaHUE
COBPEMEHHOW  €CTeCTBCHHOHAYYHOW  KApTHHBI

MUDA.
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