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1.ITACIIOPT ITPOT'PAMMBI.
«EcTecTBO3ZHAHHUE)

1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI

Pabouass mporpamMmma y4deOHOW TUCHHMIUTUHBI «ECTECTBO3HAHWE» SIBISIETCS YacThIO OCHOBHOM
npodeCCHOHAIBHON 00pa30BaTeIbHOM MporpaMmsbl 1o criennanbHocT 54.02.02 «JlexopatuBHO-
MPUKIIATHOE UCKYCCTBO U HAPOIHBIE IPOMBICIIBI»

[Iporpamma pa3zpaboTaHa B COOTBETCTBUHU C TPEOOBAHHSIMU K CpelHEMY MPO(ECCHOHATBHOMY
00pa30BaHUIO NpPHUKAa3 MHHUCTEPCTBa oOpa3zoBanus W Hayku pd ot 27 oxtsaOps 2014 r. N
1389 "00 ytBepxkaeHMH (enepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTENBHOIO CTaHAapTa
cpenHero mpodeccnoHabHOTO oOpa3oBaHus 1O crenuanbHOocTH 54.02.02 1ekopaTHBHO-

IIPUKIIATHOE UCKYCCTBO U HApOAHbIE IPOMBICIBI (110 Bugam)".

1.2. Mecto Yy4yeOHOl MCHMILIMHBI B CTPYKTYpe OCHOBHOH MNpPo(ecCHOHAIbHOM
o0Opa3oBaTenbHOl MporpaMmbl: ydeOHas aucuuiuinHa «EcTecTBO3HaHWE» OTHOCUTCA K
0011eo0pa3oBaTeIbHBIM JUCIUILIMHAM Y4EOHOTO TUIaHa.

OK 10. Mcnonp30BaTh yMEHHUS U 3HAHUS yYEOHBIX TUCIUILINH (eepaibHOro
roCcyIapCcTBEHHOT0 00pa30BaTEIbHOTO CTaHIapPTa CPEIHEro O0IIero 0Opa3oBaHUs B
npodhecCuOHaNBHOM NeSTeNbHOCTH.

Pabouass nmporpamMma nucrumiinHbl «EcTecTBO3HaHHE» MOKET OBITh HMCIIOJIB30BaHAa B CPEIHEM
npodeccuOHaIbHOM 00pa30BaHUM MAJIsi MOATOTOBKHM CIELUANUCTOB crenuansHoctu 54.02.02
«JlexopaTUBHO-TIPUKIIAJTHOE HCKYCCTBO M HAPOAHbIE TPOMBICIBI».

1.3 PexomenayeMoe KOJHYeCTBO YaCOB HA 0CBOEHME NPOrpaMMbl AMCHUILUINHBI BKJIIOYaeT
Yyackl:

-MaKCUMaJIbHOM yueOHO Harpy3ku obydatomierocs:80 4acos;

-00s13aTeNIbHON ayIUTOPHOU YIEOHOU HAarpy3Ku 00yJaronierocs:S6 4acos;

-CaMOCTOSITENILHOM paboThl 0OyUaromerocs:24 vaca.

1.4 B pe3yabTaTe ocBoeHMs Yy4eOHO#i aucuuniuHbl «EcTrecTBo3Hanue» o0yuaromuiics
JOJIZKEeH

Ymemo:

- OpHUEHTHUPOBATHCS B COBPEMEHHBIX HAyYHBIX MOHATUSIX M HHPOpPMAIMH €CTECTBEHHOTO
COJIepKaHUS;

- paboTaTh C €CTECTBEHHOM MH(pOpMAIMel: BIaleTh METOJIaMH TOMCKA, BBIIEISITh CMBICIOBYIO
OCHOBY M OIICHHMBATh JIOCTOBEPHOCTh MH(OpMAIUH;

- HCIIOJIb30BaTh E€CTECTBEHHOHAYYHbIE 3HAHHMS B IOBCEJIHEBHOW >XKU3HU i1 oOecredeHus

0C30MaCHOCTH  JKHU3HENEATCIILHOCTH, OXpaHbl  3JI0POBBS, OKp Y KaromIeH cpebl,
SHEpProcOepeKEHUsI.
3namo:

- OCHOBHbIE HaYKH O MPUPOJE, UX OOIIHOCTb U OTINYHS;
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- €CTECTBEHHOHAYYHBIN METOJI ITIO3HAHUS U €r0 COCTABIIAIOIINE, EAUHCTBO 3aKOHOB IIPUPOABI BO
Bcenennolii;

- B3aMMOCBS3b M€Ky HAYYHBIMHU OTKPBITUSMH U PA3BUTUEM TEXHUKU U TEXHOJIOTUH;

- BKJIQJ BEIMKHX YUYEHBIX B (DOPMUPOBAHHE COBPEMESHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
Mupa.

BrienepeuncieHHble  yMEHUs, 3HAHUS HampaBieHbl Ha (QOpMHUpOBaHHE Yy OOydYaroIIUXCs
CJICAYIOMINX MPO(PECCHOHANBHBIX M OOLIMX KOMIETCHIINH:

OK 10. MHcnonp3oBaTh yMEHHS H 3HAHUS y4EOHBIX JUCHUIUIMH  (eaepaibHOTO
rOCYyJapCTBEHHOTO  00pa3oBaTeIbHOrO CTaHAApTa CpeaHero oO0miero oOpa3oBaHUS B
npohecCuoHaNBHOM NeSTeNbHOCTH.

Pabouas yaeOHas mporpamma 1o JTaHHOW JTUCIUTUTMHE COCTABIICHA HA OCHOBAHWY HOPMATHUBHBIX
JIOKYMEHTOB:

1 ®epepanbHOrO0 KOMIIOHEHTAa TOCYAAPCTBEHHOTO CTaHAApTa TIOJTHOTO (CpEeaHero)
obOpazoBaHwUs.

2. Ilpukaza MunuctepctBa obpazoBanusi PO ot 03.06.1999 r. Ne 56 «O0 yrBep)acHUH
0053aTeNbHOT0 MUHUMYMa COZEpKaHUs CpeAHEro (IIOJIHOT0) 0011ero oopa3oBaHusl.

3. Ilpukaza MunucrepctBa obpazoBanusi PO ot 09.02.1998 r. Ne 322 «O06 yrBepxkaeHun
basucHoro yuebHoro mana o0Opa3zoBaTeNbHBIX yupexkiaeHuit Pd» (cormacHo mnuchbMa
MunoOpa3zoBanust u Hayku PO ot 29 mas 2007).

4. TlpumepHod mporpaMMbl Y4eOHOW MUCHUIUIHHBI «EcTecTBO3HAHUEY ISl TPOQECCHit
HAYaJbHOTO  MPO(PECCHOHANIBHOrO  00pa3oBaHHs U CHEIHATBHOCTEH  CPEeIHEro
mpoeCCHOHAIBHOTO 00pa3oBaHusA, PEKOMEHI0BaHHONW MuHnuctepcTBoM oOpazoBanusi PD,
2008 T.

Beimucku u3 pabodero yueOHOTO IJIaHa KOJUIEKA B YaCTH KOJMYECTBA YacOB, OTBOJUMBIX Ha
W3YyYeHUEe JAHHOW JUCUUTUTHHBI

2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATIIAHBI
2.1. O0beM y4eOHOH JMCHHMIIMHBI M BUABI Y4e0HO# padoThI

Buj yueOHoii padoThl O0bem yacoB
MaxkcumajibHasi ydyeOHasi HArpy3Ka 80
(Bcero)

Oo0si3aresibHAast  ayaMTOpPHasi  y4yeOHas 56

Harpyska (Bcero)

B TOM YHCJIC:

npakmuueckue 3aHamus 6

KOHTPOJIbHBIE paOOThI 2
CamocrosiTeibHass padoTra CcTyAeHTa 24
(Bcero)
Hmozosan ammecmayun no oucyuniune Hughpepenyuposannwiii 3auem




6 ghopme




2.2. TemaTnuyeckuil JiaH
no qucuuniude «EcrecTBo3HaHUE»
s cnenuaabHocTu 540202 «/lekopaTHBHO-TIPUKIIAAHOE UCKYCCTBO M HAPOIHBIE TTPOMBICITBIY.

Texymuii KOHTPOJIb U MPOMEXKYTOUHAsI ATTECTALUS NIPEyCMaTPUBAIOT BBIOJHEHUE Pa0bOT (MX 4acTH) B TeCTOBOH (popMe, COCTABIEHHBIX Ha OCHOBE
3aganuu 3 6anka ®MOKO (BIIP B CIIO) u otkpbiToro 6anka 3aganuit ®UIU no noaroroske k EI'D.

HaumeHnoBaHue pa3aeioB U TeM Coaep:xanue yueOHOro MaTepuasa, CaMOCTOATEIbHAS Kon-Bo yacos YpoBeHb ycBoeHust
AU CIUTIJINHbI padora o0yyarommxcst Ilnan/dgaxr
Beenenne. OcHoBHBIE HayKH O Tipupoze (puU3uKa, XUMHS, 1
OHOJI0THSs), UX CXOJICTBO U OTNInyHs. EcTecTBeHHO -
Hay4YHBI METOJI O3HAHUS U €r0 COCTaBJISAIOLIUE! 1
Ha0It0/IeHne, U3MEPEHNe, SKCIIEPUMEHT, TUTI0TEe3a,
TEOpus
Pa3nen 1. Mexanuka. 4
Tema 1.1. Mexanuueckoe JBUKEHHE, €TI0 MexaHnuueckoe  JBUKEHHE, €ro  OTHOCHUTEIbHOCTD.
OTHOCHUTEIBHOCT. 3akonbl nuHamMuku HproToHa. 1
Tema 1.2. 3akOH BCEMUPHOIO TATOTEHUS.
HesecomocTts. JIabopaTopHas pabora )
(I 3yuenyie 3aBUCHMOCTH TIepHOa Cunsl B IpUpoOJIE: YIPYTrOCTh, TPEHHUE, CUIIA TAKECTH. 1
N 3aKoH BceMupHoro TsaroreHus. Hesecomocts
KoJie0aHU{ HUTSIHOTO MasiTHUKA OT JTMHBI
HUTH»
Tema 1.3. Umnynsc. 3aKkoH COXpaHEHUS NMnynbe. 3aKOH COXpaHEHUs MMIIYJIbCa U PEAKTHBHOE
UMITYJIbCA U PEAKTUBHOE JIBUJKEHUE. nBukeHue. [loTeHnManbHass M KUHETHYECKas SHEprusl.
3aKOH COXpaHEHHs MeXaHHueckoi sHepruu. Pabora u 1
MOIIIHOCTb.
Tema 1.4. Mexanndeckue KoneOanus. Nmnynbe. 3aK0H COXpaHEHUsS HUMIYJIbCa M PEaKTHBHOE
VYbTpa3ByK U €ro UCNOJIb30BaHUE B nBukeHue. [loTeHnManbHas M KHUHETHYECKas SHEPrus.
TEXHUKE U MEIHIINHE. 3aKOH COXpaHEHUsi MeXxaHudeckod sHepruu. PabGorta u 1
MOIIHOCTb.
Camocmoamenvhuas paboma o0yuarowuxcs: 2
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cocmasienue ONOPHO20 KOHCNEKMAa Ha memy
«Mexanuueckue xonebanusi u 80JHbL»

Camocmosmenvras paboma oOy4arowuxcs cocmasieHue
mabauyvl:  «/[eudicenue  mena  NpAMONUHENHOe U
KPUBOJIUHEUHOE)

Pa3gen 2. TenioBble ABJICHHUS.

Tema 2.1. ArperatHbie COCTOSIHUS BEILIECTB.

OObscHEeHUe arperaTHbIX COCTOSTHUI BellecTBa U
(ha30BBIX MEPEXO0I0B MKy HUMU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MTPEJICTAaBICHUH.

Tema 2.2. 3aKOH COXpaHEHUs SHEPTUU B
TETUIOBBIX MPOIIECCax.

3akoH COXpAaHCHHUA OBHCPruM B TCIJIOBBIX IIpONHECCax.
HeoOpatumblii  XapakTep  TEIUIOBBIX  IPOIIECCOB.
TenoBbie MallvHbl, WX IPUMCHCHHUC. DKOJIOTHYECKUE
npoOJieMbl, CBSI3aHHBIE C TPUMEHEHHUEM TEILJIOBBIX
MallliH, ¥ Ipo0iema 3HeprocOepeKeHusI.

Camocmoamenwvnan paboma Cocmasnenue
npezenmayuii unu 00K1a008 « Tepmoounamuxay 6 moeti
oyoyweti npogheccuu.

Pazjnen 3.2/ieKTpOMarHuTHbIe sIBJICHUS.

Tema 3.1.ITocTOSHHBIN NEKTPUUECKUH TOK.

Cuna TOKa, HAIIPSPKCHUEC, COITPOTHUBIICHUC.

DNEeKTpUYECKHE 3apsiibl U UX B3aUMOJEHCTBHUE.
Dnektpruyeckoe mosie. [I[poBOTHUKY U H30JISITOPHI B
31eKTpUYeCcKOM noJie. [IoCTOAHHBIN 3NEKTPUUYECKUI TOK.
Cuiia Toka, HanpsHKEHHUE, IIEKTPUUIECKOe
conpotusieHre. 3akoH Oma 11 yyacTka 1nenu

Tema 3.2.9meKTpOMarHuTHEIE BOJIHBI.
PanuocBsi3b u TeneBucHNe

aﬂeKTpOMaFHI/ITHHe BOJHEL. PaginoCBs3b U TeIEBUACHUE.

Camocmosamenvnas paboma.
Cocmasnenue npezenmayuii uiu 0OKIA008
«DnexmpomazHumHwle s671eHUsLY

Pazngen 4.CTpoenne aToMa U KBAHTOBAasI
(pusuka.

Tema 4.1.®otordPexT 1 KOPIyCKYJISIPHBIE
CBOICTBA CBETA.

®oT03PPeKT 1 KOPIMYCKYIIPHBIE CBOWCTBA CBETA.
Vcnonb3oBanue Gotodpexra B TEXHUKE.
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Tema 4.2.CtpoeHne aToMa 1 aTOMHOTO
saapa. PagnoakTuBHOE U3IIyYEHHE U UX
BO3/ICHICTBUE HA KUBBIC OPTraHU3MBI.

CtpoeHnne aTOMHOTO sifipa. PanqnoakTUBHBIE U3Ty4YEHUS U
UX BO3JCHUCTBHE HA JKUBBIE OPraHU3MBL. OHEprus
pacileryieHus aTOMHOTO spa. SlaepHas sHepreTuka u
HKOJIOTHUYECKHUE  MpoOJIeMBl,  CBSI3aHHbIE C €€
HCIOJIb30BaHUEM.

Camocmoamenvnaa pavoma. Cocmasienue onopHoco
koncnekma « Cmpoenue amomay. Iloocomoske 00K1a008:
«Cmpoenue Conneunoti cucmemol. I anakmuxu.
Deonoyus 6celeHHO

Paznen S. Bona, pacTBopbl.

Tema 5.1. dusznyeckre U XUMAYECKHAE
CBOMCTBa BOJbl. BogHbIe pecypcbl 3emil.

Bona Bokpyr Hac. @u3MYECKUE U XMMHUYECKHE CBOMCTBA
BoAbl. PacTBOpeHHMe TBEpABIX BELIECTB U  Ta30B.
MaccoBast 01 BeIIECTBAa B pPACTBOpPE Kak CIoco0
BBIPAKEHUS COCTaBa PacTBOpA.

Tema 5.2. 3arps3HUTENN BOJBI U CIIOCOObI
e€ ouncTku. ONpecHeHUE BObI.

Boanbie pecypebl 3emnu. KauecTtBo Boabl. 3arps3HUTENN
BOOBI M CHOOCOOBI ouMcTKU. JKecTkasgs Boma W €€
ymsiruenue. OnpecHeHue BOJbI.

Camocmoamenvnaa paboma. Cocmasnenue pegepamos
uu npezenmayuil no meme «Boda xak ucmouHuxK sHcusHu
YenoeeKa U HCUsol nPpUpPoObLY.

Pa3nes 6. Xumnueckne npoueccol B
armocdepe.

Tema 6.1.XumMuueckuii coctaB Bo3ayxa.

XuMHUECKUil cocTaB Bo3ayxa. ATMocdepa u Kiaumar.
O30HOBBIE ABIPHI. 3arpsi3HEHHE aTMOC(]EPHI U €ro
HCTOYHUKHU.

Tema 6.2.Kuciaorusle 10xau. KuciaoTe u
MIET0YH.

Kucnornsle noxxau. Kucnors! u menoun. [lokasarens
KHCJIOTHOCTH pacTBopoB -pH.

KonTponbhas pabora no utoram




1 cemectpa

Hroro 3a 1 cemectp 16
Tema 6.3.030H0BBIE ABIPHI. 3arps3HEHUE 1
aTMoc(hepsl U €€ HCTOYHUKH.
Bueayoumopnasn camocmonamebHas paboma
Cocmasnenue pepepamos, npezenmayuii unu
OUOAKMUYEeCKUXx cxem no meme «Xumuyeckue npoyeccuvl 8 2
ammocgepe U uMeHeHus, NpoucxooAuue Nnoo  Ux
BNIUAHUECM 8 OKPYIHCAIOUEM MUDEN.
Pazgen 7. Xumus 1 OpraHusm 4eji0BeKa. 3
Tema 7.1.Xumudeckue 3J1€MEHTHI B XUMUYECKHUE TIEMEHTHI B OPraHU3ME YeIOBeKa.
OpraHu3Me YeJIOBEKa. OcHOBHBIE )KH3HEHHO HEOOXOMMbBIE COSAMHCHHUS: OCIKH, 1
YTJI€BOJIbI, dKUPbI, BATAMUHBI.
Tema 7.2.CtpoeHune 6€TKOBBIX MOJICKYIL. C 6 v N
POlTh KHPOB 1 YITIEBOAOB B OPraHH3Me TpoeHHEe OEJNKOBBIX MOJEKYN. YTJIEBOAbl — TJIaBHBIN
WCTOYHUK OHEPruM opraHu3ma. Poib KuUpoB B 1
HeJloBeka. OpraHu3Me, XOJIECTEPHUH.
Tema 7.3. MuHepanbHbIe BEIECTBA B MuHepalibHble  BENIECTBA B NPOAYKTaX  IUTaHHMA,
IPOJIYKTaX MMUTAHUs, ITUIIEBBIE I00ABKH. nuiieBslie Jo0aBku. COanaHCHpPOBaHHOE MUTAHUE. 1
Jlaboparopnas paboTa «AHanu3 cocTaBa
MOJIOKAY.
Camocmoamenvnasn paboma. Iloocomoska x
KOHMPObHOMY YPOKY no umozam 1 cemecmpa. 2
Pa3nea 8.HaunoOosee oomue 8
NpeacTaBJIeHUs 0 KU3HU.
Tema 8.1. OCHOBHBIE IPU3HAKU KUBBIX [lonsiTue «ku3Hb». OCHOBHBIE MPU3HAKU KUBOT'O:
opranu3moB. PazHooOpasue KUBBIX MMATAHUE, TBIXaHUE, BBIJICIICHHUE, Pa3IpaXKHUMOCTh,
OpPraHU3MOB, UX KJIaccU(UKAITHSL. MOABUKHOCTb, PA3MHOKEHHUE, POCT U pa3Butue. [lonarue 2
«opranu3my». PazHooOpasue )KUBBIX OPTaHU3MOB,
TIPUHIIMIIBI UX KJIacCU(UKAIIH.
Tema 8.2.Knerka-enenuiia crpoeHus )XuBbIX | KileTka — equHUIIa CTPOCHUSI M J)KU3HEACSITEIIBHOCTH
OpraHU3MOB. oprann3ma. OOMeH BEIIeCTB U MPEBPAIICHHE YHEPTUU B 2

Jlabopartopnast pabora «PaccmarpuBanme

KJIICTKE.
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KPOBH JIATYIIKHW U YCJIOBCKA 11O
MHUKPOCKOIIOM.

Tema 8.3.YpoBHU OpraHu3aiuy *K1UBOM
npupoasl. JJHK — Hocutens

YpoBHM OpraHU3alUU KUBOW MIPUPOIbI: KIETOUHbIMU,
OpraHU3MEHHBIN, Hagopranu3MeHHsld. Monekyna JIHK —

HACJIEICTBEHHOW MH(OpMaLUU. HOCHTEIb HAClIeACTBEHHON MH(pOpMAIIH. 2
Tema 8.4.JIBUKyIIME CUIIBI HBOJIOLINH. DBOJIIOLHS KUBOTO. JIBMXKYIIME CHIIbI SBOJIIOIUU: 5
HACJICJICTBEHHOCTh, U3MEHYMBOCTh, ECTECTBEHHBIN 0TOOD.
Camocmoamenvnasa paooma. Cocmasnerue
pegepamos, ouoaxmuieckux Kapmouex - cxem uiu
npezenmayuii no meme «Knemka — kak ocnoenas 2
eOUHUYA CMPOEHUsl OP2AHUBMA U €20
JHcU3HeobecneyeHUs ».
Paznen 9.0pranmnsm yesioBeka u
OCHOBHBIE NMPOSABJIEHUS €0 18
JKH3HeIesI TeJIbHOCTH.
Tema 9.1.0pranusm 4enoBeka U ocCHOBHbIe | Opranuszm — eauHOoE 11ermoe. OOMEH BEIIeCTBOM H
MIPOSIBIICHUS €T0 JKU3HEICATEIbHOCTH. SHEprueil ¢ OKpykarouiei cpeoi kKak HeoOXoauMoe 5
YCIJIOBHE CYIIECTBOBAHUS KUBBIX CUCTEM.
Tema 9.2.TkaHu, opranbl 1 CUCTEMBI [Mutanue. 3HaueHWe MOUTAHUS [UIsI POCTA, PA3BUTHUS U
OpraHOB YEJIOBEKA. KU3HENEITEIbHOCTH opraHu3ma. [lumeBapenue Kak
nporecc GU3NYECKON U XUMHYECKOH 00pabOTKU MHIIIH.
Cucrema nuiieBapuTeNbHBIX OpraHoB. [IpemgynpexaeHue 5
MUIIEBBIX OTpaBlIeHUN — OpromrHoro Tuda, TU3EHTEPHH,
xolieppl. ['acTpuT W UUPPO3 TMEUEHU KaK pe3yibTaT
BITUSTHUS JIKOTOJISl 1 HUKOTHHA Ha OPTaHU3M.
Tema 9.3.1IumeBaputenbHas cuctema [Mutanue. 3HaueHHe MUTAHUS TSI POCTA, PA3BUTHS U
YeJI0BeKa. YKU3HEIESITEIIbHOCTH opranu3ma. [IumeBapenne kak
nporecc GU3NYECKON U XUMHUECKON 00paOOTKH MHUIITH.
Cucrema nuieBapuTenbHbIX OpradoB. [Ipenynpexaenue 2

MUIIEBBIX OTPABICHUN — OpIOUIHOTO TU(A, TU3EHTEPHUH,
xoJepbl. ['acTpuT ¥ HUPPO3 MEUEHU KaK pe3ynbTar
BIIMSIHUS QJIKOTOJIS1 U HUKOTHHA Ha OPraHU3M.
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Tema 9.4.JIpIxaHK€ KUBBIX OPIraHU3MOB.

JIpIXxaHue OpraHu3MOB KakK CIIOCOO MOJYYEHHUS SHEPTHUH.
Opranel  npixanus. JKu3HEHHass €MKOCTb  JIETKHX.
TpeHupoBKa OpraHoB JbIXaHWs. boJIe3HM OpraHoB
IbIxaHus M ux npodunakruka. Kypenue kak dakrop
pHUcKa.

Tema 9.5.0mopHo jABUTaTENbHAs CHUCTEMA
YeJI0BeKa.

Jlaboparopuas padota Ne «YTomieHnue npu
CTaTUYECKOM U JMHAMHUYECKOW paboTe»

JBrxenue. Koctu, MbIIIIbI, CYXOKUIUS — KOMIIOHEHTBI
OTNIOPHO-JIBUTATEIbHON CUCTEMbI. MBIIIICYHBIE TBUKECHUS
U UX pEerysilus. Y TOMJIECHHE MBILIL] IIPH CTATUYECKOU U
TUHaMUYecKor pabore. I3MeHeHUe MBIIIIIBI TIPH
TPEHUPOBKE, MOCIAEACTBUS THNOAMHAMUH. [[pruunHbI
HapyILIEHUs OCAaHKHU U Pa3BUTUS IIJIOCKOCTOIHUS.

Tema 9.6.BHyTpeHHSsIs cpella OPraHU3MOB.

BHyTpenHss cpefja opranusma: KpoBb, TKaHEBasI
KHUIKOCTb, TuM(pa. OcHOBHBIE (DYHKIIH KPOBH.
KposenocHas cucrema. IMMyHUTET 1 MMMYyHHast
cucrema. bakrepun u BUpyChHI Kak MPUYHMHA
MH(EKIHOHHBIX 3200J1€BaHU.

Tema 9.7. MInauBunyabHOE pa3BUTHE
OpPraHHU3MOB.

NuauBuayansHOe pa3BuTHe opranusma. Ilomosoe
co3peBaHue. MEeHCTpyalus 1 MOJUTFOLHS.
OmnnonorBopenue. O6pazoBaHue U pa3BUTHE 3apOJIbIIIA U
110/1a. bepeMeHHOCTB 1 pOJIbI

Tema 9.8. BiausiHre HApKOTUUECKUX
BEIIECTB HA PA3BUTHE U 310POBbE YEIIOBEKA.

BnusiHMe NCMX0AaKTHUBHBIX BellecTB (Tabaka, ajaKoroJs,
HapKOTHUKOB) HA Pa3BUTHE U 3/I0POBbE YEJIOBEKA.

Cemunap 1o Teme «BnustHue
HApPKOTUYECKUX BEIIECTB HAa Pa3BUTHE U
3JI0POBHE YETIOBEKAY.

Camocmoamenvnan paboma. Cocmagnenue maoiuybwl
«Pacuem snepeemuueckoco obecneyenusi CymouHozo
payuona numanusy no meme « Coanrancuposanuoe
numanuey. Cocmagnenue pedepamos uiu npe3enmayuil
no meme «lIpoghunaxmuxa 603HUKHOBeHUs 30001€6aAHUT
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OpcaHo8 U cucmem OpcaHoe6 4eloeexKa noo eo3oeticmeuem
Hez2aniueHblx qbaKmopoe».

Pa3nea 10.HesioBek u OKpyskaomasi 10
cpena.
Tema 10.1.CocraB u ¢pyHKIIUN OUOCHEPEIL. [TonsTHS OMOTEOIICHO3a, IKOCHCTEMBI B OMoCchephl. 2
Y CTONYMBOCTh SKOCUCTEM.
Tema 10.2.9konornueckre GakToOphl. Dxonorundeckue GpakTopsl. Bo3aeicTBHE IKOTOTHIECKUX 2
(haKTOPOB HA OPTraHU3M UYEIIOBEKa.
Tema 10.3. ParimonansHOE ParnmonansHO€ IpUpPOAOIIOIB30BAHUE. 2
IIPUPOIONOJIb30BAHUE.
Tema 10.4. [locnencTBust neATeIbHOCTU BinsiHue nesaTenbHOCTH 4ell0BeKa Ha OKPYXKaIOLyI0 2
YeloBeKa JJIsi OKPYKalollel Cpebl. cpeny (SA0XUMHUKATHI, TPOMBIIIICHHBIE OTXO/IbI,
paauanys U Apyrue 3arps3HeHHs).
Bueayoumopnasa camocmoamenvnasn paboma 2
Cocmasenenue peghepamos unu npesenmayuil no meme
«Ixonozuyeckue hakmopwl, ux 8osoeticmsue Ha
op2aHu3M 4enoeexa. Bausnue uenogexa na sKkon102uio
OKpYHCcaroueri npupoosbl»
Camocmoamenwvnan paboma. [loocomoexa k 3auemy.
JuddepennurpoBanHbli 3aUéT: 2
Wroro 3a 2 cemectp: 40
Bceero mo gucnuniaune 56
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3.YCJIOBUSA PEAJIM3AIIMUA YYEBHOM TUCIUTIIVHBI.

B memsax peanuzanyu  KOMIIETEHTHOCTHOTO IOAXOJA, IPELYCMOTPEHO HCMOJIb30BAHUE B
0o0pa3oBaTeIbHOM TMPOIECCe AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMpOBENEHUS 3aHATUI
(KOMITBIOTEPHBIX CHUMYJISLIMMA, JI€JOBBIX M POJEBBIX HUIp, pa3dopa KOHKPETHBIX CHUTYaIuM,
MICUXOJIOTMYECKUX U UHBIX TPEHUHITOB, TPYIIOBBIX JUCKYCCUN) B COUETAHUM C BHEAYJTUTOPHOU
pabotoii g QopMHupoBaHUS U pa3BUTUA OOIUX U NPO(ECCHOHANBHBIX KOMIETCHIIUN
o0yyJarouxcs.

B mpouecce BblmosHeHUsT OO0y4aromMMHCS J1a0OpaTOPHBIX M MPAKTUYECKUX 3aHATHUH,
BKJIFOYAIOTCS 3a/IaHHSI C UCTIOJIB30BAHUEM MEPCOHATBHBIX KOMITBIOTEPOB;

B ocobbix ciydasix (KapaHTWUH, aKTUPOBAHHbBIE THU U Jp.), BO3MOXKHA OpraHu3anus y4yeOHOro
mporecca B ¢GopMe JTUCTAHIIMOHHOTO OOy4YeHHsS (DJIEKTPOHHOE OOy4YeHHEe | HHbBIC
JTUCTaHIIMOHHBIE 00pa3oBaTeNIbHbIE TEXHOJIOTUN). J{ucTaHIIMOHHOE 00y4YeHHEe, B 3aBUCUMOCTH OT
TEXHHYECKUX BO3MOXKHOCTEH OOYYArOIIMXCS, MPOBOJMUTCA C HCIOJIB30BAHUE TEXHOJIOTHU
JNEKTPOHHOTrO  00ydeHus  (OHNAWH-YPOKHM,  OHJANH-KOH(QEPEeHIUH,  OHJIAWH-JIEKIHH,
WCIIOJIb30BAaHUE BUJICOYPOKOB, MPE3EHTAIMN, BO3MOXKXHOCTEU AJIEKTPOHHBIX 00pa3zoBaTEIbHBIX
wiatrpopm Yuu PV, pemy OI'D, fA.xnace, POII u ap), a Tak ke B aJbTEpPHATUBHBIX (QopMmax,
MpeAyCMaTPUBAOIINX Pab0Ty OOYYarOIIMXCs MO OCBOEHHIO TMPOrPaMMHOIO Marepuan ¢
yu4eOHBIMU M JWJAKTUYECKUMHU TOCOOUSMH, MAapUIPYTHBIMHU JUcTaMu. JlMCTaHIMOHHOE
00y4YeHHUE COIMPOBOXKIACTCS KOHCYJIbTUPOBAHUEM OOYYAIOIIMXCS U MX POAUTENCH (3aKOHHBIX
npecTaBuTeeit) B 1000 TOCTYHONM JUCTaHIIMOHHOM (hopMme.

Pabouas mporpamma mpemmMera oOecriedrBacT Pa3BUTHE JTUYHOCTH OOYYAIOMIETOCS C YyYETOM
TpeOoBaHuil paboyeil mporpaMMbl BocluTaHusl. Ha 3aHATHSAX HCIIONB3YIOTCS BOCHHUTATEIbHBIC
BO3MOKHOCTH COJCpKaHUS y4eOHOW AUCIUIUIMHBI Yepe3 CO3JaHue OJaronpusTHBIX YCIOBUH
JUIsL TIPUOOpETeHUs OOYYaIOIIMMUCS OIbITa OCYIIECTBICHUS COIMAIBHO 3HAYUMBIX €I,
nepegaqy o0yJaroniMcs COIMAIBHO 3HAYMMBIX 3HAHUH, pa3BUBAIOIINE UX JTFO003HATEIHHOCTD,
MO3BOJISIOIIME TPUBJIECYh MX BHUMAHUE K SKOHOMUYECKHUM, MOJTUTHYECKUM, SKOJOTUYECKUM,
TyMaHUTapHBIM MpoOJIeMaM HaIero ooOmecTBa, (OPMHUPYIOMIUE HMX TyYMaHHUCTUYECKOE
MHPOBO33PEHUE U HAYUYHYIO KapTHUHY MHUpa.

3.1. TpeOoBanus K MATEPHAIBLHO-TEXHHYECKOMY 00eCIIeYeHHUI0

O6opynoBaHue y4eOHBIX KAOMHETOB :

- IOCa/I0YHbIE MECTa MO KOJIMYECTBY 00YyUarOIINXCS;

- pabouee MeCTO MpenoaBares;

- IEMOHCTPALMOHHBINA CTOJI

- BBITSDKHOM IKad

- Y4eOHO-HaTJISIHbIE TTOCOOUS 110 (PU3HKEe, XUMUHU B OUOJIOTHH;

- mabopaTopHoe 0060pyI0BaHue (CIETPOCKOI, MUKPOCKOII C
MUKpOIIpenapaTaMu, NEpUOINYECKasi CUCTEMAa XMMHUUECKHUX JJIEMEHTOB
J.1. Menneneesa, psa HanpsLDKEHUN METAJIOB; PSif DJIEKTPO-
OTPHIIATEILHOCTH HEMETAIIIOB, Ta0JINIa pACTBOPUMOCTHU COJIEH, KUCIIOT U
OCHOBaHUH B BOJIE, TUIAKATHI 1O (U3HUKE, XUMHH U OMOJIOTUH, XUMUYECKast
1ocyJ1a, XAMHUYECKUE PEaKTHBBI)

TexHuueckue cpeacTBa 00ydeHHUs:

- HUHTEpaKTUBHAs JJOCKa C JIMIIEH3MOHHBIM IIPOrPAaMMHBIM OOecrieueHHeM U
MYJIBTUMEAUATIPOECKTOP.

Ob6opynoBaHue 1adopaTopuu 1 pabouuX MecT J1adopaTopuu:

- IOCa/I0YHbIE MECTa M0 KOJMYECTBY 00yUarOIINXCS;

- pabouee MeCTO MpenojaBares;

- BBITSDKHOH MIKad;

- IEPUONYECKAs CUCTEMA XUMUYECKHUX diieMeHToB J.1. Menneneena;

- TabJIMIIa PACTBOPUMOCTH COJICH, KHUCIIOT M OCHOBAaHUM B BOJIE;

- psI HAIIPSKECHUH METAJLIOB;
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- pHI[ BHGKTpOOTpI/IHaTCJIBHOCTI/I HEMCTAIIIOB,

- IUTaKaThl TTO OOIIEH M HEOPTAaHUYECKOW XUMUU;
- IUTAKaThl 10 OPraHUYECKON XUMUH;

- XUMHAYECKas ToCy/a;

- XUMHYECKHUE PEaKTHUBHI;

[Tpu 37eKTPOHHBIX opMaxX TUCTAHIIMOHHOTO OOYYCHHUS Y O0YUArOMIMXCS U TPEIo/1aBaTesl:
NIEPCOHANBHBIN CTAlMOHAPHBI KOMIBIOTEp, IUIAHIIET, HOYTOYK C HaJMYUeM MHKpOpOHA U
KaMepbl; cMapTQOH, JOCTYI K cetu MHTepHeT.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

OcCHOBHbIE HCTOYHUKH:

CwmupnoBa, M. C. EcrtecTBo3HaHHE : yIeOHUK U MPAKTUKYM JJIsI CPEIHEr0 MPOo(heCCHOHATLHOTO
obpazoBanus / M. C. CmupnoBa, M. B. Boponenko, T. M. CmupHoBa. — 2-¢ u3a. — Mocksa :
NznarensctBo FOpaiit, 2022. — 330 ¢. — (I[Ipodeccuonanproe o6pazopanue). — ISBN 978-5-
534-09495-4. — Texkcr : anexTpoHHbIN // ObpazoBatenbHas maatgopma FOpaiir [caiir]. — URL:
https://urait.ru/bcode/489719 (nara obpamenus: 14.01.2022). foroBop Ha OKa3aHHE YCIYT IO
npepocrasiieHuio gocryna Kk 9bC "FOpait" Ne 4887 ot 15.11.2021

I'a6puensa O. C. EcrectBo3nanue. 10 kinacc: yaeonux/ O.C. I'abpuensn, U.I'. Octpoymos, H.C.
IMTypeimesa. - 10 - e. uzn. - M .: [Ipocemienwue, 2022. - 334 ¢. (Haxnaanas 2-2022)

I'a6puensa O. C. EcrectBo3nanue. 11 kinacc: yaeonux/ O.C. I'abpuensa, U.I'. Octpoymos, H.C.
IMTypeimeBa. - 11 - e. uzn. - M .: [Ipocsemienwue, 2022. - 286 ¢. (Haxnaanas 2-2022)

Caenxo O.E. EcrectBo3nanue [Tekcr] : yaueoHoe nmocobue / O. E. Caenko, T. I1. Tpymmna, O. B.
ApyTioHsH. - 6-¢ u3nanue. - Mocksa : Knopyc, 2018. - 364 c. - ISBN 978-5-406-06475-7.
(Haxnagnas Nel4)

HNHuTepHeT-pecypcen:

www. class-fizika. nard. ru («Kacc!Hast Jocka aist 10003HaTEIBHBIX»).

www. physiks. nad/ ru («®u3uka B aHUMAaILIHASIX)).

www. interneturok. ru («Buaeoypoku mo mpeameram MKOJIbHOM IPOrpaMMBbI»).

www. chemistry-chemists. com/ index. html (3iekTpoHHbIif KypHaT « XUMUKH U XUMHSI).
www. pvg. mk. ru (omumnuazna «ITokopu BopoObeBbI TOphI»).

www. hemi. wallst. ru («Xumus. O0pa3zoBaTeNIbHbIN CalT AJIs MIKOJBHUKOBY).

www. alhimikov. net (OOpa3oBaTenbHbINA CAUT AJIS IIKOJIBHUKOB).

www. chem. msu. su (OaexTpoHHas 6MOIMOTEKA IO XUMUM).

www. hvsh. ru (xypHan «XuMHS B LITKOJIEY).

www. hij. ru (kypHan «XUMHS U KUZHBY).

www. biology. asvu. ru (Bces 6uonorus. CoBpeMeHHas OMOJO0THs, CTaThU, HOBOCTH,
OubIMoTeKA).

www. window. edu. ru/ window (EauHoe okHO 1ocTyna k 00pa3oBaTeiIbHBIM pecypcam
HNHTepHeTa no 6uonorum).

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOM JJUCIATIIMHBI
4.1. KoHTpOJIb pe3yibTATOB OCBOCHHS Y4eOHOM AUCHUIIMHBI

KOHTpOJ’IB 1 OLCHKA PE3YJIbTAaTOB OCBOCHUWA AVCHUILIMHBI OCYIICCTBIIACTCA MPLEIIOJaBaTCIIEM B
mnmponecce NpoBCACHUS NPAKTUICCKUX 3aHATHH U J'Ia60paTOpHBIX pa6OT, TCCTUPOBAHUSA, a TAKIKC
BBIINTOJIHCHU A O6y‘laIOLLII/IMI/ICH HHAUBUIYAJIbHBIX 3aI[aHHf/'I, ITPOCKTOB, I/ICCJ'IC,Z[OBaHI/If/'I.

Pe3yabTaThl 00yueHus DopMbI U METOABI
(ocBOEHHBbIEC YMEHMSI, YCBOCHHbIE 3HAHMS) KOHTPOJIAL ¥
OIICeHKH
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pe3yJabTaToB
o0yueHust

2

YMmenusd:

IPUBOAUTH TPHUMEPHl SKCIEPUMEHTOB H(WJIHM) HAOIIOICHHH,
00OCHOBBIBAIOIIUX: CYIIECTBOBAHHE AJIEKTPOMArHUTHOTO IOJIS
U B3aUMOCBA3b AJIEKTPUYECKOTO M  MarHUTHOrO IOJEH,
BOJIHOBBbIE U KOPIYCKYJISIPHBIE CBOWCTBA CBETa, HEOOPATUMOCTD
TEIUIOBBIX ITPOLIECCOB, 3aBHUCHUMOCTh CBOWCTB BELIECTBA OT
CTPYKTYpPBl MOJIEKYJ, 3aBHCHUMOCTb CKOPOCTH XUMHYECKOM
peakuuu OT TeMIepaTypbl U KaTajau3aTopoB, KJIETOYHOE
CTpOEHUE >KMBbIX opranusmoB, poib JHK kak Hocurens
HACJIEJICTBEHHON HMH(OpMAIMK, 3BOJIONMIO KXUBOH TNPHPOJIBL,
MIPEBPAILECHHS] SHEPTUH M BEPOSITHOCTHBIA XapakTep MPOILECCOB
B JKMBOM M HEXKHBOW IPUPOAE, B3aUMOCBA3b KOMIIOHEHTOB
SKOCHUCTEMBI, BIUSHUE JESATEIbHOCTH YEI0BEKA HA YKOCUCTEMBI;

TECTUPOBAHUE
nmabopaTopHbIE PaOOTHI
MPAKTUYCCKHUE 3aHITHS

OOBSACHATH MPHUKJIAJHOE 3HAYEHHE BAKHEUIIUX JIOCTH)KEHUU B
00JIacCTH €CTECTBEHHBIX HAyK JUIA: pa3BUTUS SHEPreTHKH,
TPAHCIIOPTa M CPEACTB CBS3M, IIOJYYECHHsS] CHHTETUYECKHX
MaTEpUajIOB C  3aJlaHHBIMHU CBOICTBaMH, CO3/1aHHUsA
OMOTEXHOJIOTHH, JieueHWss HMH(EKIMOHHBIX  3a00JICBaHMIA,
OXpaHbl OKPY>KAIOIIEN CpeIbl;

TBOPYCCKNEC MHANBUAYAJIbHBIC
3aJaHusAg

BBIIBUI'aTh TMIIOTE3bI U MpCAJjiaratb IyTu UX IMPOBEPKU, ACIATH
BBIBOJbI Ha OCHOBC OKCIICPUMCHTAJIbHBIX JaHHBbIX,
MPCACTaBJICHHBIX B BUC rpa(pmca, Ta6JII/II_II)I WJIN IarpamMmabl;

uccreaoBarenbekas padbora

paboTaTh C €CTECTBEHHO-HAy4YHOU HH(OpMaLei,
conepxareiics B cooduiennsx CMU, untepHeT-pecypcax,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType: BiIaeTh METOJaMU TIOUCKa,
BBIJIETIATH CMBICIIOBYIO OCHOBY U OLICHMBATh JOCTOBEPHOCTh
nH(pOopMalnu;

uccieaoBarenbekas padbora

HCIIOJBb30BaTh HpI/I06peTCHHBIC 3HaHUA u YMCHUA B
HpaKTI/I‘{€CKOI>'I JCATCIIBHOCTH H HOBCGI[HGBHOﬁ KHU3HH JIJIA:
OLICHKU BJIMAHHUA Ha OPraHU3M 4YCJIOBCKA J3JICKTPOMAIHUTHBIX
BOJIH 1 PAAVOAKTUBHBIX 1/13J1yqu1/1171;

JoMalIHsAsA pa60Ta

HHEpProcOepex eHus

JOoMalIHsAsA pa60Ta

0€30I1aCHOTO  HCIIOIL30BAHUS MarepruajioB MW XUMHUYCCKUX

BEIIECTB B OBITY;

JoMarrHss padora,
nabopaTopHas pabora

npodunakTuku WHQPEKIUOHHBIX 3a00JIeBaHMi, HUKOTHHOBOM,
AJIKOTOJIbHOM M HAPKOTHUYECKON 3aBUCUMOCTEM;

TBOPYECKHUE UHIUBUIYAIbHBIC
3aaHus

OCO3HAHHBIX JIMYHBIX JICHCTBUH 10 OXpaHEe OKpYyKaromen
Cpebl.

JIOMaIHsisl padora,
WHIWBHTyaJIbHBIC TBOPUYECKUE
3aaHus

3Hanus:

CMBICJI IOHSATHI: €CTECTBEHHO-HAYYHBIN METO/] TIO3HAHMS,
3IIEKTPOMArHUTHOE T10JI€, 3JIEKTPOMAarHUTHBIE BOJHBI, KBAHT,
XUMHYECKasi peaKIns, MaKpOMOJIEKYIa, OeI0K, KaTalnu3aTop,
depmenr, kietka, nupdepenunanms knerok, JJHK, Bupyc,
OuoJstorrmueckas IBOJIIOIHS, OMOpa3HO0Opa3ue, OPraHu3M,
HOMYJISIINS, SKOCHCTEMa, Orocdepa, cCaMOOpraHU3aLus;

TECTUPOBAHUE
nabopaTopHbie pabOThI
MIPAKTUICCKUE 3aHATHS

BKJIaJ] BEJIMKUX YYE€HbIX B (OpPMUPOBAHHE COBPEMEHHOMN

VHAUBUAYAJIbHBIC TBOPYCCKUC
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€CTECTBEHHO-HAYYHON KapTHHBI MUPA; 3aaHus
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