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HOACHUTEJBHASA 3AIINCKA

PaGouass  mporpamma  yueOHOM  AWCHMIUIMHBI  «EcTecTBO3HaAHUE)
NpeAHa3HaueHa [JIsl HW3YyYECHHUS €CTECTBO3HAHUSA B YUPEKICHUSAX CPEIHETO
po(eCcCHOHANIBLHOTO 00pa30BaHusl, pealu3yonux 00pa30BaTEIbHYIO MPOrPAMMY
cpeaHero (1moaHoro) obiiero o0pa3oBaHus, MPU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX
CIIEHUAIINCTOB CPETHETO 3BEHA.

PabGouas nporpamMmma opueHTHpOBaHa HA JOCTHXKEHUE CIETYIOUIUX IEIeH:

. OCBOCHHME 3HAHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE
MHpa ¥ METOJaX €CTECTBCHHBIX HAyK; 3HAKOMCTBO C HamOOJee BAXKHBIMU UICIMU
U JIOCTWKCHUSIMA €CTECTBO3HAHHUSI, OKAa3aBIIMMH OIPEACISIONIee BIUSHHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

. OBJIaJIcHHME YMEHHUSIMM TMPHUMEHATh MOJyYeHHbIe 3HAHMSA IS
OOBSCHEHUS  SIBIICHUW  OKPYXKAIOIIEr0  MHpa, BOCHPUATUA  HHGOpMAIMH
€CTECTBEHHO-HAYYHOTO U  CIlenuaidbHOro  (mpodeccroHaibHO  3HAYUMOTO)
coxepxkanus, nomydaemon u3z CMMU, pecypcoB HMuTepHeTa, CrienMalIbHOU U
Hay4YHO-TIOMYJISIPHOM JIUTEPATYPHI;

. pa3BUTHE UWHTEIUIEKTYaJbHbIX, TBOPYECKUX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIUICHUSI B XOJI€ MPOBEACHUS MPOCTEUIINX UCCIEAOBAHUM,
aHanu3a SBJICHUW, BOCIPUATHS W HHTEPIPETAINN E€CTECTBEHHO-HAYYHOMU
uHdopMaIuy;

. BOCIUTAHME YOEKIECHHOCTH B BO3MOXXHOCTH TIIO3HAHHUS 3aKOHOB
NPUPOJBl M HCHOJIb30BAHUS JTOCTMIKEHHM €CTECTBEHHBIX HAyK [JIsi pPa3BUTHUSA
[MBWIN3ALMK U TIOBBIIICHUS KaueCTBA KU3HH;

. NpUMeHeHune €CTeCTBEHHO-HAYYHBIX 3HAHUH B
npo¢ecCUuOHAIBHOMN JAesITeJIbHOCTUH ¥ MOBCEIHEBHOM KU3HM JJ11 oOecrieueHust
0€30MacCHOCTH KU3HEACATEILHOCTH; TPAMOTHOIO HCIOJIb30BAHUSI COBPEMEHHBIX
TEXHOJIOTUI; OXPAHBI 3[I0POBbSI, OKPYKAIOIIEH CPEIBI.

OcHoBy paboueil mporpaMMbl COCTaBIISIET COJIEpP)KAHKME, COTIACOBAHHOE C
TpeboBaHusIMU  (perepaibHOTO  KOMIIOHEHTa TOCYJAapCTBEHHOTO  CTaHAapTa
cpeaHero (IoJTHOTro) o011ero oopa3oBaHus 0a30BOT0 YPOBHSI.

[Iporpamma BkJtOUaeT B ce0si TpU OCHOBHBIX pasjena, o0JaJaroriue
OTHOCUTEJIBHOM CaMOCTOSITEJIBHOCTBIO U LEIOCTHOCTBIO: «Dusuka», «XuMus ¢
OCHOBaMH 3KOJIOTUN», «BHOJIOTHS ¢ OCHOBamMU 3koyiorun» s yupexaennit CI10,
o0ecTeurBaOIINX TMOJATOTOBKY KBAIU(UIIUPOBAHHBIX CIEHUAIUCTOB CPEIHErO
3BEHA 110 MTPOQECCUsIM COIUATBLHO-IKOHOMUYECKOTO U TYMaHUTaApHOTO TIPOoQuIIei.

3amMeTHOE  MECTO B  MporpaMMe  3aHUMAalOT  HUHTETPUPYIOLIUE,
MEXIPEIMETHBIE HJIEHM W TeMbl. OJTO, B TIEPBYIO Ouepelb, COIepKaHue,
OCBEIIAIOIIEE ECTECTBEHHOHAYUYHYIO KAapTUHY MHpPA, aTOMHO-MOJICKYJISIPHOE
CTPOCHHME BEIIECTBa, NPEBpalllEHUE HHEPruH, YeJOBEeKa KakK OWOJIOTHYeCKUi
OpraHW3M MU C TOYKM 3PEHUS €r0 XHMHYECKOTO COCTaBa, a TAKXKE BOMPOCHI
HKOJIOTHH.

B paboueit mporpamMme mpencTaBieHbl AUIAKTUYECKUE EIUHUIIBI, TpU
M3YYCHUU KOTOPBIX II€JIECO00pa3HO aKIIEHTHPOBATh BHHUMAHHE Ha KHU3HEHHO
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BaXHBIX OOBEKTaX MPHUPOABI M OpPraHU3Me 4YeloBeKa. JTO BoJa M aTtMocdepa,
KOTOPBIE PACCMATPHUBAIOTCA C TOYKH 3PEHUS XMMUYECKHUX COCTaBa U CBOWCTB, MX
3HAYEHUS JUIsl AKU3ZHEAESITENbHOCTU JIoIeH («XUMUS C AJIEMEHTAMU 3KOJIOTHUINY).
OTO  paszensl, MOCBSIICHHBIE YEJIOBEYECKOMY OpraHU3My: Ba)KHEWIIHE
XUMHUYECKHUE COEIMHEHUS B OpraHusMe («XuMus C 3JIEMEHTaMH 3KOJIOTHUUNY),
CUCTEMBI OPraHOB, UX (YHKIUH, OXpaHa 310pOBbs, MPOPHUIAKTUKA 3a00IEBaHUI U
BpPEIHBIX NpUBbIYEK («bHOJIOTHS C 3lEMEHTaMu 3KOJorum»). BakHo ynenuThb
BHUMaHue 6ojee riy0OoKoMy M3ydeHUI0 TeMbl «OpraHus3M 4eJoBeKa U OCHOBHBIC
IPOSIBJIICHHSI €T0 )KU3HEAEATENBHOCTY, BOIIPOCAM IKOJIOTMYECKOT0 COAEPKAHMSL.

B pe3ynbrare 0CBOECHHS AUCHMILUIMHBI «ECTECTBO3HAHME» CTYAEHT JOJKEH
3HATh:

3 1. OcHOBHBIE MNpHU3HAKKA JKUBOIO: IHUTAHHUE, JbIXaHUE, BBIACICHUE,
pa3paxkKuMOCTh, MOABUKHOCTh, PA3MHOXEHUE, POCT U Pa3BUTHE;

3 2. YpOBHM OpraHM3alliy XUBOW IPUPOABL: KIETOUYHBIA, OPraHU3MEHHBIN,
HaJOpraHU3MEHHBIN;

3 3. TkaHH, OpraHbl U CUCTEMBI OPraHOB YEJIOBEKA;

3 4. 3HaueHHWe NUTaHUA JUIsI POCTA, PA3BUTUA U IKU3HEACATEIBHOCTU
opranusma. IlumeBapenue kak npouecc GU3NYECKON U XUMHUYECKOH 00paboTKU
nun. CucremMa DUIIEBAapUTENBHBIX OpraHoB. IlpemynpexieHne NUILEBBIX
OTpaBJICHUN — OproIIHOTO TU(A, TU3EHTEPUHU, XO0JIepbl. ['aCTpUT U UPPO3 MEYEHU
KaK pe3yJIbTaT BIUSHUS aJIKOT0JIsl U HUKOTUHA HA OPraHU3M;

3 5. JlpixaHwe OpraHu3MOB Kak cHoco0 mnoiydeHusi sHepruu. Oprasbl
npixanud. JKu3HeHHass eMKOCTh JIETKUX. TpeHUpOBKa OpraHoOB JAbIxaHUs. boine3sHu
OpraHoOB JIbIXaHMS U X MPOPHUIIAKTHKA;

3 6. Ilonsatuss OuoreoneHo3a, dKOCUCTEMBbl U OHOC(hepbl. YCTOMUMBOCTH
skocucteM. Bo3zaeicTBue sKoJOrMYecKHX (PaKTOPOB HAa OPraHuW3M 4YelOoBeKa U
BIUSHUE JI€ATEIBHOCTH YEJIOBEKa Ha OKPYKAWIIYI Ccpeny (SI0XUMUKATHI,
OPOMBIIIIEHHBIE OTXOJbl, paguals W Jpyrue 3arpsi3HeHusi). PanuonanbHOe
IPUPOAOIIOIB30BAHNUE;

3 7. ®Ousnueckue U XUMHUYECKHE CBOWMCTBA BOAbL. PacTBOpeHHE TBEpABIX
BELIECTB M ra3oB. MaccoBasi 10Jisl BEIIECTBAa B paCTBOPE KaK CHOCOO BBIPAKEHUS
COCTaBa pacTBOpa;

3 8. Boanwie pecypcbl 3emuin. KauecTBO BOJBI. 3arpsA3HUTENM BOALI U
croco0bl 0YUCTKU. JKecTKast BOJIa U €€ yMATrYeHUE;

3 9. Xumuueckuit coctaB Bo3ayxa. Atmocdepa u kaumaT. O30HOBBIE ABIPHI.
3arpsizHeHre aTMoc@epbl U ero UCTOYHUKHU. O30HOBBIE JbIPHI;

3 10. Xumuyeckue sI€MEHTBl B OpraHu3Me uejaoBeka. Opranudyeckue M
HeopraHuyeckue BemecTBa. OCHOBHBIE >KU3HEHHO HEOOXOAMMBIE COCAMHEHMS:
O€JIKH, YTIEBObI, KUPbI, BATAMUHBI. CTpoeHUE OENKOBBIX MOJEKYJ. YTJIEBOIbI —
IJIABHBI NCTOYHHMK SHEPTUU OPraHU3Ma;

3 11. MexaHnuyeckoe ABUKEHUE, €0 OTHOCUTENBHOCTh. 3aKOHBI JTMHAMHUKHU
Herotrona. Cuiel B mpupone: yOpyrocTb, TPEHHE, CHJA TSDKECTH. 3aKOH
BCEMMPHOTO TATOoTeHUs. HeBecoMOCTh;



3 12. mnynbc. 3aKOH COXpPAaHEHUs UMITYJIbCA U PEAKTUBHOE JBHKECHHUE.
[loTeHimanbHass M KUHETUYECKAs SHEPrusi. 3aKOH COXPAHEHUS MEXaHWYECKOU
sHepruu. PaboTa 1 MOIIHOCTB;

3 13. Mexanuueckue konebanusi. Ilepuog wu dactora KosieOaHUM.
Mexannueckue BoJaHbI. CBOKCTBA BOJIH. 3BYKOBBIE BOJIHBI,

3 14. Ucropus aromucTuueckux yueHud. HaOmroneHuss W OMBITHI,
MOATBEPKIAIOIIME aTOMHO-MOJIEKYJISIPHOE CTpPOEHHE BelecTBa. Macca u pazmepsl
Mousiekyil. TemioBoe nBuxeHue. TeMrepaTypa Kak Mepa CpeaHell KMHETUYECKON
HHEPryuu YacTHII;

3 15. OObsicHEeHUE arperaTHbIX COCTOSIHUN BEIIeCTBA U (Pa30BBIX MEPEX0/I0B
MEXIy HUMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX ITPEICTABICHHUI;

3 16. 3akoH coxpaHEHHUsS SHEPTrUU B TEIUIOBBIX Mpoueccax. HeoOpaTtumerii
XapakKTep TEIJIOBBIX MPOLIECCOB. TennoBble MAIUHBI, UX IPUMEHEHHE.

3 17. DnekTpuueckue 3apsiabl U UX B3aUMOAEHCTBUE. DJIEKTPUUECKOE MOJIE.
[IpOBOJTHHKH U U30JIATOPHI B NEKTPUUIECKOM 10JI€. II0OCTOSHHBIN 3JIEKTpUYECKHA
ToK. CHila TOKa, HapsKEHHE, AIEKTPUYECKOE CONTPOTUBIIEHHE. 3aKoH Oma s
ydacTka 1enu. TemioBoe 1elcTBUE 3JIEKTPUYECKOTrO TOKa U 3akoH [[xoyns-JIeHna.
MarauTHoe mnoJjie TOKa M JEHCTBHE MAarHMTHOIO NOJII HAa IPOBOJHUK C TOKOM.
OnexTpoaBUraresnb. SIBjaeHUE 3JIEKTPOMATHUTHON MHIYKLIHU. DJIEKTPOTE€HEPaTop.
IlepemenHslil Tok. [lonydeHne u nepegada 3JI€KTPOIHEPIUU. DIEKTPOMATHUTHBIE
BOJIHBIL;

3 18. ®ororddext U KOpmycKysipHble CBOMCTBa cBeTa. lcmonb3oBaHue
doToapdekra B Texnuke. CTpoeHre aToma: IjiaHeTapHas MoJenb U MoJienb bopa.
CamocrosiTenbHOoe u3ydeHue: llorsjomeHne u HCIycKaHUWE CBETa AaTOMOM.
KBanroBanue osHeprun. CTpoeHuME aTOMHOTO sApa. ODHEPrus pacUIEIVICHUs
aTOMHOTO sI/Ipa.

B pe3ynbrare 0CBOEHHs AMCUMIUIMHBI «ECTECTBO3HAHNE» CTYAEHT JIOJKECH
yMeTh:

VY 1. cocTtaBiasTe CXE€MBbl IPOLECCOB, NPOTEKAKOUIMX B KIETKE; BIAJETh
TEPMUHOJIOTMEN  TEMBI, CBA3BIBAaTh  JESATEIBHOCTh OPraHOB  KIETKH C
(GU3MONOrMYECKUMH  TPOLIECCaMH,  MPOTEKAIIMMU B HEH; CcpaBHUBATh
PaCTUTENBHBIE U )KMBOTHBIE KJIIETKH; CAMOCTOSITENBHO U3y4aTh CTPOEHUE KIETKU U
JienaTh BBIBOJBI O €€ JBOJIIOLUH, PEIIaTh IE€HETUYECKHE 3aJaud; COCTaBIATH
POJIOCIIOBHBIE IO HACIECTBEHHOMY MPU3HAKY;

VY 2. onpeaensaTh ASHCTBHE JKEIYJOYHOTO COKa Ha OEJIKH, ICUCTBUE CITIOHBI
Ha KpaxMall, U3MEPSTh KU3HEHHYIO €MKOCTh JIETKMX, YCTaHABIUBATh MPUYHMHHO-
CJIEJICTBEHHbIE CBSI3U;

Y 3. BBIABUTH pe3yJbTaThl BO3ACHCTBHUS 4YEJIOBEKa Ha OHOTEOIEHO3bI,
NPEeABUACTh UX MOCIIECTBUS; AHAIM3UPOBATH BUIOBOM COCTaB OUOIIEHO30B;

Y 4. onpenensiTe MAacCOBYIO JOJIO BELIECTBA B pPACTBOPE, BBISABIATH
VCTOYHHUKHU W MPUYUHBI 3arpsI3HEHUS NPECHBIX BOJ, YCTAHABIMBATh B3aUMOCBA3U
MEXy aHTPOIIOTE€HHOM EATEIbHOCTBIO U KaY€CTBOM BOJBL;

VY 5. onpenensiTh XUMUYECKUH COCTaB aTMOC(ephl, yCTaHABINBATh
MEXaHU3M 00pa30BaHuUsl KUCIOTHBIX JOXKICH;



VY 6. onpenensiTh XUMHUUECKH COCTaB, CBOMCTBA U (PYHKIIMH OPTaHHUYECKUX
BEILIECTB B OPTaHU3ME YEIIOBEKA;

VY 7. onpenenaTrs 3aBUCUMOCTb YCKOPEHHS Te€jJa OT €ro MAacChl M CHIJIBL,
JCUCTBYIOIIEH Ha TEJIO, YCTAHABIMBATH OTHOCUTEIBHOCTHh JBH)KCHHS, OTINYATh
CBOOOJIHBIE U BBIHYKJICHHbBIE KOJIeOaHMUS;

VY 8. u3MmepsaTh TeMmiepaTypy BELIECTBAa B 3aBUCUMOCTH OT BPEMEHH IIpU
M3MEHEHHUSIX arperaTHhIX COCTOSHUMN, OTJINYATh PAa3JIMYHbIE arpEraTHhIE COCTOSHUSA
BEILECTBA, YCTAHABIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEX]Y MPUMEHEHUEM
TEIUIOBBIX MAIIMH U YKOJIOTUYECKUMU MPOoOIeMaMu COBPEMEHHOCTH;

VY 9. ocyiiecTBAAThE COOPKY AIEKTPUUECKON LENMU U U3MEPSTh CUIY TOKa U
HaIPSDKEHUS Ha €€ Pa3IMYHbIX y4acTKaxX AU(paKIuu CBETA;

VY 10. onpenensaTe NPUHIUI ACHCTBUS U BO3MOKHOE MUCIIOJIb30BAHUE JIa3epa,
yCTaHAaBJIMBAaTh HETaTUBHbIE TOCIEACTBUS PAJUOAKTUBHBIX H3IyYeHUH Ha
OpraHU3MBbI )KUBBIX CYILIECTB.

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JJUCHUTLIMHBI
«ECTECTBO3HAHMUE»

EcrecTBO3HaHNE — HayKa O SIBJICHHSIX M 3aKOoHax npupoabl. COBpeMEHHOE
€CTECTBO3HAHNWE BKJIIOYAET MHOXECTBO €ECTECTBEHHO-HAYUYHBIX OTpaciiei, H3
KOTOpPBIX HauOoyiee BaXKHBIMU SIBISIOTCS (QU3MKa, XuMUg W Ouonorus. OHO
OXBAaThIBA€T MIMPOKUN CIIEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB
MIPUPOJIbI, KOTOPBIE MOYKHO PAaCCMaTPUBATh KaK €IUHOE IIE0E.

EcTecTBeHHO-HayuUHbIE 3HAHMS, OCHOBAHHBIC HAa HUX TEXHOJIOTHH, (DOPMUPYIOT
HOBBII  00Opa3  ®u3HM. BBICOKOOOpA30BaHHBIM  YENOBEK  HE  MOXKET
JUCTAaHIMPOBAThCS OT (PyHIAMEHTaJbHBIX 3HAHUUA 00 OKpYXKaroUleM MHpE, He
PUCKYSl OKa3aTbCsl OECHOMOUIHBIM B Npo(decCHOHaNbHON aesaTenbHocTH. JIroboe
NEPCHEKTUBHOE HAIpPaBJICHUE JEATEIbHOCTH 4YEJIOBEKa NPSIMO WM KOCBEHHO
CBS3aHO C HOBOM MarepuanbHOl 0a30il U HOBBIMH TEXHOJIOTHSIMH, U 3HAHUE UX
€CTECTBEHHO-HAYYHOM CYITHOCTH — 3aKOH yCIIeXa.

EcTrecTBO3HaHHE — HEOThEMJIEMAsl COCTAaBISAIONIAS KYJIbTYPhl: ONPEIEIss
MHUPOBO33pEHUE YEJIOBEKa, OHO MPOHUKAET W B TyMaHUTapHylo cdepy, U B
OOIIECTBEHHYIO  JKM3Hb.  PallMOHaIbHBIH  €CTECTBEHHO-HAYYHBIH  METOJI,
chOpMHUPOBABIIUICS B paMKax ECTECTBEHHBIX HayK, OOpa3yeT ecCTeCTBEHHO-
HAyYHYI0O KapTUHY MHUpa, HEKoe o00pa3Ho-puiocodckoe 0000IIeHNEe HAYYHBIX
3HAHUM.

OCHOBY €CTECTBO3HAaHUS TNPEJCTaBIsAeT (QU3MKa — Hayka O NpHUPOJE,
u3yyaroniasi HamOojee BaKHbIE SIBJICHUS, 3aKOHbl M CBOWCTBA MAaTE€pUAIBLHOTO
mupa. B Qusuke ycraHaBIMBAaIOTCS YHHBEPCAJIbHBIE 3aKOHBI, CIIPABEIJIUBOCTH
KOTOPBIX MOJTBEPKAACTCS HE TOJIBKO B 3€MHBIX YCIOBHUSIX M B OKOJO3EMHBIX
MPOCTPAHCTBAX, HO M BO Bceul BcemenHou. B 3TOM 3akiroyaeTcss OAWH U3
CYIIECTBEHHBIX NPU3HAKOB (Pu3nku Kak (yHmameHTaabHOM Hayku. Dusmka
3aHHMaeT 0c000€ MECTO CPEU ECTECTBEHHBIX HAYK, I0ATOMY €€ MPHUHATO CUUTATh
JUAEPOM ECTECTBO3HAHHS.

EcTecTBO3HaHME Kak HayKa O SBJICHUSX U 3aKOHAX MPUPOJIbI BKIIOYAET TaKKe
OJIHY U3 BaXHEUIINX OTPACIEN — XUMHUIO.
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Xumusi — HaykKa O BELIECTBaX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX, MPOIIECCaX
MpEeBpallleHUs], UCIIONb30BAHUN 3aKOHOB XMMHUHU B MPAKTUYECKOW AESTENbHOCTU
J0JIeH, B CO3JJaHUHM HOBBIX MaTEpUaJIOB.

buonorus — cocraBHast 4acTb €CTECTBO3HAHUS. JTO HAyKa O KUBOW MPHUPOJE.
Ona wu3y4yaeT pacTUTEIbHBIA, >KUBOTHBIH MHUP U YEIOBEKa, MCIOJb3Yys Kak
COOCTBEHHbBIE METO/Ibl, TAK U METO/Ibl APYTUX HAYK, B YACTHOCTH (PU3UKU, XUMHUH U
MaTE€MaTUKH: HAOIIOACHUS, SKCIIEPUMEHTBI, UCCIIEIOBAHUS C TIOMOIILI0 CBETOBOTO
U SJIEKTPOHHOTO MHUKPOCKOIA, OO0paOOTKYy CTAaTUCTUYECKHX aHHBIX METOJIaMHU
MaTEeMaTUYeCKOW CTaTUCTUKH W Jp. bHONOTHS BBISBISET 3aKOHOMEPHOCTH,
MPUCYIITHE KU3HU BO BCEX €€ MPOSBICHUSAX, B TOM YHCJIE€ OOMEH BEIIECTB, POCT,
pPa3MHOXKEHUE, HACTEACTBEHHOCTh, U3MEHUYUBOCTD, IBOIIOLIUIO U JP.

B mnpodeccrnonanpHBIX 00pa30BaTENBbHBIX OPTaHU3ANMSIX, PEATHIYIOIINX
o0pa3zoBaTeIbHYI0 MpOorpamMMy cpeaHero oOiiero oOpa3oBaHUsS B Ipejesax
ocBoenusi [IIICC3 CIIO na 6a3e OCHOBHOro 00IIEro OOpa3oBaHUs, MU3y4aeTCs
WHTErpUpOBaHHasi ydeOHas nucuuiuimHa «EcrecTBo3HaHWe», BKIIOYArOIIas TPH
pasnena, 00J1aaolre OTHOCUTEIBHON CaMOCTOSATEILHOCTHIO M IIETOCTHOCTHIO —
«Dusukay, «Xumus», «buonorusy» — YTO HE HAPYHIAET MPHUBBIYHYIO JIOTHKY
€CTECTBEHHO-HAYYHOTO 00pa30BaHUs CTYJACHTOB.

[Ipu ocBoenuu mpodeccuit CIIO u cneumanbHoctedt CIIO conmanpHO-
HKOHOMHYECKOTO M TyMaHUTapHOTo Mpoduiiei mpodecCHoHaTbHOro 00pa3oBaHUs
ecTeCTBO3HaHME u3y4yaeTcs Ha 0azoBom ypoBHe DI'OC cpemnero o0iero
o0pa3oBaHus ¢ Y4ETOM ClieU(PUKN OcBauBaeMoi Mpodeccru Uilv CrenuaibHOCTH.

DTO0 BBIpAKAETCS B COACPKAHUN 00YUEHUS, KOJTUIECTBE YACOB, BBIICIIICMBIX Ha
U3YYCHUE OTHEIBHBIX TEM TMPOTPAMMBI, TyOMHE MX OCBOCHHUS OOYYarOIIUMHUCS,
oO0beMe W XapakTepe MPaKTHUYCCKUX 3aHATHH, BHIAaX BHEAYJAUTOPHOU
CaMOCTOATEIbHOI pabOThI CTY/IEHTOB.

B npolecce  pealn3anuu coJiep KaHus y4eOHOMI JTUCITUTUTHBI
«EcTecTBO3HaHMWE» 3HAUYUMO Wu3yuyeHHe pasnena «Dusnka», KOTOPbIA BHOCHUT
CYIIIECTBEHHBI BKJIaJl B CHUCTEMY 3HaHUI 00 OKPY)KaloIIeM MHUpE. DTOT pasfen
SBJIIETCSI CUCTEMOOOPAa3yIOMUM ISl JPYTUX Pa3lesioB yueOHOM MUCIMIUIMHEI,
MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE COJIEP)KAHUSI KypCOB XUMHUU U
OHOJIOTHH.

[Ipy m3yueHun y4eOHOro maTepualia Mo XMMHUHM M OHOJIOTUM IIEJIeCO00pa3HO
aKIICHTUPOBAaTh BHHMAHHEC OOYYAIOIIMXCSA HA JKU3HEHHO BaXXHBIX OOBEKTaX
NPUPOJIBI M OpPraHu3Me uejoBeka. JTo ruapocdepa, armochepa u Omocdepa,
KOTOPBIE PACCMATPUBAIOTCS ¢ TOYKH 3PEHUS XUMHUECKHX COCTaBOB U CBOMCTB, UX
3HAUEHUA JJIA KU3HEACATEIBHOCTHU JIIOJICH, 3TO COAEpKaHKe, OCBEIIAIOIIEe POJlb
BOKHEUIITUX XMUMHYECKUX DJICMEHTOB B OPraHHW3ME YEJIOBEKa, BOIPOCHI OXPaHBI
3I0pPOBbsI, MPOQIIAKTUKA 3a00JICBaHUN W BPEAHBIX IPHUBBIYCK, ITOCICIACTBUI
W3MEHEHUS CPeJIbl OOMTAHUS YEJIOBEKA JIJIsl YEJIIOBEUECKOW ITUBUITU3AIIAH.

3aMeTHOe MECTO B COJEP)KaHUU Y4YeOHOM AMCUUIUIMHBI 3aHMMAeT Y4eOHbIit
MaTepHuay, He TOJBKO (POPMHUPYIOMINI E€CTECTBEHHO-HAYYHYI0 KapTUHY MHUpA Y
CTYJIEHTOB, HO U PACKPBIBAIONIUHN MPAKTUIECKOE 3HAYCHUE €CTECTBEHHO-HAYYHBIX
3HaHMK BO BCeX cdepax >KU3HU COBPEMEHHOrO0 O0OIecTBa, B TOM 4YHUCJIE B



TYMaHUTapHOH cdepe.

B nenom yueGHas aucuuruinHa «EcTecTBO3HaHUE», B COJEPKaHUU KOTOPOM
BEJIyIIUM KOMIIOHEHTOM SIBJISIIOTCS HAy4yHble 3HAHUS W HAy4YHbIE METObI
MO3HAHHUA, TIO3BOJISIET CHOPMUPOBATH y OOYHAIOUIUXCS LIETOCTHYIO €CTECTBEHHO-
HAayYHYI0O KapTUHY MHUpa, MpOOYIuTh y HUX HMOIMOHAIBHO-IIEHHOCTHOE
OTHONIIEHWE K H3y4yaeMOMYy MaTepuaisy, TOTOBHOCTb K BBIOOPY JI€WCTBHIA
OTIPEJICTICHHOW HAINpPaBJICHHOCTH, YMEHHUE KPUTUYECKH OIICHUBATH CBOM U UYXKHUE
JNEUCTBUS U MTOCTYIIKH.

WuTerpupoBaHHOe  cofep)KaHWEe  YYCOHOW  JUCHUIUIMHBI  TTO3BOJISET
MpernoaBaTesM PU3UKN, XUMHUH ¥ OMOJIOTUHA COBMECTHO OPTaHW30BaTh N3YUYCHHE
€CTECTBO3HAHUSA, WCIOJB3YS HWMCIOIIMECS YacTHBIE METOJMKH TPETodaBaHus
peaMeTa.

N3yuenne oO1ieoOpa3zoBaTebHOM y4eOHOW mucIUIUIMHbl «EcTecTBO3HAHUE
3aBepIlaeTcs MoABEJACHUEM HUTOroB B (opme auddepeHmpoBaHHOTO 3a4yeTa B
paMKax MPOMEXKYTOUYHOM aTTECTAIlMU CTYJEHTOB B MPOLIECCE OCBOCHUSI OCHOBHOM
[IIICC3 CIIO ¢ nomy4eHueM cpeaHero oomero oopa3zoBaHusl.

MECTO YYEFHOH! JUCHUILIAHBLI B YYEBHOM ILJIAHE

VYyeOnass nucuuruinHa «EcTecTBo3HaHME» SBISETCS y4€OHBIM MPEAMETOM I10
BBIOOpY M3 00s3aTenbHON mpenMeTHor obOnactu «EctrectBenHble Haykm» OI'OC
cpeaHero oOmiero oOpa3oBaHus. YueOHas AuCHUIUIMHA «ECTeCTBO3HaHUE»
saBIIgeTCs 0azoBou mucuuianHon bJ1.07

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILIAHBI

OcBoeHMe cojaep)kaHus  y4yeOHOHM  AUCHUIUIMHBI  «EcTecTBO3HaHUE»
o0ecrieuynBaeT JOCTIKEHUE CTYICHTaAMH CIEAYIONINX Pe3yabTATOB:

* IUYHOCHIHBIX:

JI 1. ycroiumBBIii WHTEpPEC K HCTOPUU M JIOCTIDKCHHSIM B 00JacTH
€CTECTBEHHBIX HAYK, YyBCTBO FOPAOCTH 33 POCCUICKHE ECTECTBEHHBIE HAYKU;

J. 2. TOTOBHOCT K TMPOJODKCHHIO O0Opa3oBaHHs, MOBBIIICHUIO
KBMPUKaUM B K30paHHON  MPO(ECCHOHANBHON  JEATEIBbHOCTH  C
WCIIOJIb30BaHMEM 3HAHUM B 00JIACTU €CTECTBEHHBIX HAYK;

JI 3. 0oOBEeKTMBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMM B 00JacTu
€CTEeCTBEHHBIX HayK [IJI1 4YeJoBeKa W OOIIeCTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKUE JOCTHXKEHUSI B 001acTH (U3UKH, XUMHH, OWUOJOTHM IS
MOBBIIIIEHNST COOCTBEHHOTO HWHTEJJIEKTYaJIbHOTO pPa3BUTUSI B BBIOpAHHOMU
npodeCCUOHATILHON JIeATEIBHOCTH;

J 4. ymeHue NPoAHAIM3UPOBATH TEXHOTCHHbIC MOCIEICTBUS IS
OKpYXaroIen cpeibl, OBITOBOM U MPOU3BOCTBEHHOM NESITEIHLHOCTH YEIIOBEKA,

JI 5. rOTOBHOCTH CaMOCTOSITEJIBHO JOOBIBATh HOBBIC JJIsSI C€0sl €CTECTBEHHO-
Hay4YHbl€ 3HAHUS C MKCIHOJIB30BAHMEM JUISI 3TOTO JOCTYHHBIX HMCTOYHHKOB
nHdopmaIuu;



JI 6. ymeHue ynpaBisiTb CBOEH MO3HABATEILHON JIEATEIIbHOCTHIO, IPOBOJUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

JI 7. yMeHue BbICTpauBaTh KOHCTPYKTHUBHBIEC B3aMMOOTHOIIICHUS B KOMaHJIE
MO pEHICHUI0 OOIIKX 3a7]a4 B 00JIACTH €CTECTBO3HAHMUS;

. MemanpeomenHuIxX:

M 1. oBnazieHre YMEHUSIMU U HABBIKAMU Pa3IMYHBIX BUIOB MO3HABATEIHLHOM
NESATEIbHOCTH JIJISl U3YUYEHHUS pa3HbIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOI'O MUPA;

M 2. npuMeHEHHEe OCHOBHBIX METOOB IMO3HAHMS (HAOIOACHHS, HAYIHOTO
AKCIEPUMEHTA) JIJIsi U3YUYCHUS PAa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, C  KOTOPHIMM  BO3HUKAET  HEOOXOJMMOCTh  CTaJKUBAaThCS B
npodeccruonansHo# cdepe;

M 3. ymMeHue onpeaenaTh UeH U 3a/1a4u IeATeIbHOCTH, BRIOUPATh CPEICTBA
JUISL X TIOCTHKEHUS Ha TIPAKTUKE;

M 4. yMmeHue HCNOJb30BaTh PA3JIMYHbIE HWCTOYHUKHU JJISI MOJY4YEHUS
€CTECTBEHHO Hay4YHOW WHGOpMAIlMKM W OILIEHUBaTh €€ JOCTOBEPHOCTh IS
JIOCTUKEHUSI IOCTABJIEHHBIX LIEJIEH U 3a1aY;

* npeoMemHuIX:

Il 1. chopMupoBaHHOCTH MPEACTABICHUM O IETOCTHOW COBPEMEHHOU
€CTECTBEHHO - HAYYHON KapTUHE MHUPA, IPUPOJE KaK €AUHOMN LIETOCTHON CUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJABI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax Beemennoi;

I1 2. BnafgeHue 3HaHUSIMU O HanOOJIee BaXKHBIX OTKPBITUSIX U JTIOCTHXKEHUSIX
B 00JIaCTM €CTECTBO3HAHMS, TMOBJIMSBIIMX Ha SBOJIIOIUIO MPEICTABICHUN O
MPUPOJIC, Ha PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

IT 3. chopmMupoBaHHOCTb YMEHHUS NPUMEHATh ECTECTBEHHO-HAyYHBIC
3HaHUS [JI8 OOBSCHEHHUS OKPYKAIOUIUX SIBJICHUM, COXpaHEHUS 3/I0POBbBS,
oOecrieueHusi OE€30MAaCHOCTH IKU3ZHENEATEILHOCTH, OEpPEeKHOTO OTHOIIEHUS K
MPUPOJIC, PALMOHAIBHOTO MPHUPOJONOJIB30BAHUS, A TAKKE BBIIIOJIHEHUS POJIU
IPaMOTHOTO TOTPEOUTEIS;

IT 4. chopMHpPOBAaHHOCTH MPEJCTABICHUN O HAYYHOM METOJE IMO3HAHMS
MPUPOJIBI U CPENICTBAX M3YUYCHUSI MEraMHUpa, MaKpOMHpPa U MUKPOMUPA; BIAJCHUE
prueMaMi €CTeCTBEHHO-HAYUHBIX HAOJ0/IEHUN, ONIBITOB, UCCIIEAOBAHHMN U OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

II  S.BnajgeHue  TNOHATUMHBIM  anmapaToM  €CTECTBEHHBIX  HAYK,
MO3BOJISIONIMM [103HaBaTh MHUP, Y4acTBOBaTh B JHMCKYCCHUSIX IO €CTECTBEHHO-
HAay4YHBIM BOIIPOCaM, HCIMOJIb30BaTh pa3IMYHbIE HCTOUYHUKUA HHGOPMAIUU IS
MOATOTOBKU COOCTBEHHBIX PabOT, KPUTUUECKH OTHOCUTHCS K cooOmeHusim CMU,
CoJIeprKallliM Hay4yHYI0 HHGOPMAIIUIO;

IT 6. chopMUpOBaHHOCT, YMEHHUM MOHUMATh 3HAYUMOCTh E€CTECTBEHHO-
HAyYHOTO 3HAHUSI JUTsl KQKJIOTO YeJIOBEKa He3aBUCHUMO OT €r0 MpodeCcCHOHATBHON
NeSATeTbHOCTH, pa3nnyaTh (DAKThl W OILICHKH, CPAaBHUBATH OIEHOYHBIC BBIBOJIBI,
BUJIETh UX CBA3b C KPUTEPUSIMU OLIEHOK M CBSI3b KPUTEPUEB C OINpPEIEICHHOU
CHUCTEMOM LIEHHOCTEMN.



COJEPKAHME YUEBHOW JUCHMUILIAHBI

BBenenue
OcHoBHBIE HayKu O Tipupoje (pusuka, Xumus, OUOJIOTHS), UX CXOJCTBO U
oTnnunsa. ECTeCTBEHHOHAy4YHBIM METOJ TIO3HAHHMSI M €ro COCTaBIISIOIIUE:
HaOII0/ICHNE, U3MEPEHUE, SKCTIEPUMEHT, THITOTE3a, TCOPHSI.

Pasznen 1 BUOJIOI'USA C QJIEMEHTAMM OKOJIOI'A

Tema 1.1. Han0oJiee o01ume npeacraBjaeHus 0 s KU3HU

B pe3yjabTare H3y4eHUs CTYAEHTHI J0JIKHBI:

3HaTh: OCHOBHBIE INpPU3HAKK JKWBOIO: IUTAaHUE, ABIXAaHUE, BBIICIICHHUE,
pPa3IpaXMMOCTh, TOJABWKHOCTb, PAa3MHOXEHHE, POCT U pPa3BUTHE. YPOBHU
OpraHM3alMN )KUBOW MPUPOBI: KIETOYHBIM, OPraHU3MEHHBIN, HAAOPTaHU3MEHHBIN

CamocrosiTe/ibHOe H3y4YeHHe: pa3HooOpa3ue IKHUBBIX OpPraHU3MOB,
IMPUHIUIBI UX KiIaccuukanuu (2 yaca)

Kinerounoe crpoenne opranuzmoB. OOMEH BEIIECTB W IPEBpAllCHHE
sHepruu B kietke. Monekyna JIHK — Hocutens HacmeacTBeHHON HHGOpMALIHH.

OBOMIONMUS KUBOrO. JIBMXKyIIME CHIIBI 3BOJIOLMU: HACIEICTBEHHOCTD,
U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP, MPUCTIOCOOIEHHOCTh OPIraHU3MOB

CamocrosiTesIbHOE U3yYEHHE: OCHOBHBIE NOJIOKEHUS yueHus Y. JlapBuHa.
Pa3ButHe oprannueckoro mupa (6 4acoB)

CamocrositesibHoe u3y4deHue: IIponcxoxneHne udenoBeka. YenoBeueckue
pacsl (4 Jaca)

YMerb: COCTaBIIATh CXEMBI MPOLIECCOB, MPOTEKAIOIINUX B KIIETKE; BIALETh
TEPMHUHOJIOTHEN  TEMBI, CBS3bIBATH  JACATEIBHOCTh OPraHOB  KIETKH C
(U3HONOTMYECKUMH  TIPOLIECCAMM,  MPOTEKAIOMMU B HEW; CpaBHUBATH
PACTUTEIIbHBIE U KUBOTHBIE KIETKH; CAMOCTOSATENIBHO U3y4aTh CTPOEHUE KIIETKU U
JIeJIaTh BBIBOJABI O €€ DBOJIIOLWH, PEIIaTh TEHETHYECKHE 3aJ1add; COCTABIATH
POIOCIIOBHBIE IO HACIEACTBEHHOMY IPU3HAKY.

Tema 1.2. Opranusm 4yes10BeKa U OCHOBHbIE IIPOSIBJICHUS €r0
JKM3HeIeATEeJIbHOCTH

B pe3yibTare udyyeHusi CTYA€HTHI JOJIKHBI:

3HaTtb: TkaHM, OpraHbl ¥ CHCTEMbI OPraHOB YCIOBEKa.

3HaYCHUE MUTAHUS JUISI POCTa, PA3BUTHS U KU3HEACATSILHOCTH OpraHu3Ma.
[IumeBapenne kKak mporecc (HU3NYSCKOM W XUMHUYECKOM 0O0paOOTKH IHIIH.
Cucrema nUIeBapUTEIBHBIX OpraHoB. [IpeaynpekeHne ITUIeBbIX OTPaBICHUN —
OpromrHOTO TH(dA, TU3CHTEPUH, XOJIEePhl. [ aCTPUT B ITUPPO3 MEYCHU KaK pe3yIbTaT
BJIUSTHUS aJTKOTOJISI 1 HUKOTHHA HA OPTaHU3M.

JIpIxaHue OpraHu3MOB Kak CIioco0 moiydeHus dHepruu. OpraHbl JbIXaHHS.

JKu3HeHHass eMKOCTh JIETKMX. TpeHHpOBKa OpraHoB JbIXaHUs. boJie3HM OpraHoB
10



JBIXaHUS U UX TPO(UIaKTHUKA.

CamocrositebHoe uzydeHue: Kypenuwe kak ¢aktop pucka. bone3nu
OpraHOB JIbIXaHUS U UX MpoduiakTuka (4 yaca)

Koctu, MbIIIIbL, CyXOXKWIHS — KOMIIOHEHTBl OINOPHO-JBUTaTEIbHON
CUCTEMBI. MBbIllIeYHbIE JBUKEHUS M HUX PEryJsalus. YTOMIEHHE MBI TIPH
CTaTUYECKON U TMHAMUYECKOoU paboTe.

CamocrosiTesibHOe u3y4YeHHe: l3MeHeHHE MBIIIBI MPU TPEHUPOBKE,
MOCJIC/ICTBAS TUMOAWHAMHUH. [IpUumMHBI HApyIIEHUS OCAaHKH W Pa3BHUTHS
IocKocTonus (4 yaca)

OcHoBHblE (YHKIMM KpOBH H ee cocraB. KpoBeHOCHass cucrema.
NMMyHUTET 1 IMMYyHHAas! CUCTEMA.

CamocrosiTejibHOe M3y4yeHHe: baktepum © BUPYCHl Kak IPUYHHA
nH(EKIMOHHBIX 3a00eBanmii (4 yaca)

WunuBunyanbHoe — pasButhe — opranusma.  llomoBoe — co3peBanme.
Menctpyauuss u noiumouus. OrmuiogorBopenue. (OOpa3oBaHMe U pa3BUTHE
3apojbliia U mioaa. bepeMeHHOCTh U POIbI.

CamocrosiTesibHOe U3ydyeHHe: BivsHue HapKOreHHBIX BelecTB (Tabaka,
aJIKOTOJIsl, HAPKOTUKOB) Ha Pa3BUTHE U 3JI0POBbE ueloBeka. HacnejacTBeHHbIE U
BPOXKJIEHHbIE 3a00sieBaHus, nepenatommecs nojoBeiM nmytem: CIIN], cudunuc u
np.(4 daca)

YMerh: onpenensarh JIESUCTBUE KEIYJOYHOTO COKa Ha O€JIKH, EeUCTBUE
CIIFOHBI HAa Kpaxmall, U3MEpATh J>KU3HECHHYI0 €MKOCTh JIETKHX, yCTaHABJIHBATh
TIPUYUHHO-CJICICTBEHHBIC CBSI3U

Tema 1.3. YesroBek U OKpy:ka0IIaf cpeaa

B pe3yibTate udyyeHusi CTYAEHTHI JOJIKHBI:

3Hatb: [loHaTHs GuoreoneHo3a, SKOCUCTEMBI U Onocdepsl. Y CTOMUMBOCTH
HKOCHUCTEM.

Bo3zaeiictBue skonorudeckux (pakTOpoB Ha OPraHU3M YEJIOBEKA U BIIUSIHHE
JeSATeTLHOCTH YEJIOBEKa Ha OKPYKAIOIIYIO Cpeny (SI0XUMUKATHI, MPOMBIIIIICHHBIC
OTXOJIbl, pauaIvs U Apyrue 3arpsa3Henus). ParmonaibHoe mpupoa0nonb30BaHue.

CamocrosiTe/ibHOe H3Yy4YeHHe: Kiaccudukaius OBITOBBIX OTXOJOB H
crioco0 ux yruwin3anuu (4 gaca).

YMeTh: BBIIBUTH PE3yJIbTAaThl BO3JCHCTBUS YEJIOBEKa Ha OHOTEOICHO3HI,
MIPEIBUICTh UX TIOCIICCTBUS, aHAJIM3UPOBATh BUJIOBOI COCTaB OMOIICHO30B.
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PA3JIEJI 2. XUMUSA C JIEMEHTAMMU 9KOJIOTUHN
Tema 2.1. Boga, pacTBopbl

B pe3yabrare H3y4eHUs CTYACHTBI JOJKHBI:

3HaTh: Ou3nuecKkue U XMMUYECKUE CBOMCTBA BOJIbl. PacTBopeHue TBEpabIX
BELIECTB M ra3oB. MaccoBas 0Jis BEIECTBA B PACTBOPE KaK CIOCOO BBIPAKEHUS
COCTaBa pacTBoOpa.

Boansie pecypebl 3emnu. KauectBo Bojbl. 3arpsa3HUTENN BOJABI U CIOCOOBI
OouuCTKH. JKecTkas Boja U €€ yMATYCHHE.

CamocTrosiTesIbHOE H3Y4eHHe: crIocoObl OIPECHEHUs BOIbI (4 yaca).

YMerb: onpenensiarb MAacCOBYH JOJIIO BEILIECTBA B PACTBOPE, BBIABIATH
VCTOYHUKU U NPUYMHBI 3arPsA3HEHUS IPECHBIX BOJ, YCTAHABIMBATh B3aUMOCBS3U
MEK]ly aHTPOIIOTEHHOM JAEATEIBHOCTBIO N KAYECTBOM BOJIBI.

Tema 2.2. XuMudeckue nmpoueccobl B atmocdepe

B pe3ysabTarte u3yuyeHus CTYJAEHTHI JOJIKHbI:

3HaTh: XUMUYECKUN cocTaB Bo3ayxa. Atmocdepa u kimmar. O30HOBbBIC
JbIpbL. 3arps3HeHne arMochepsl U €ro UCTOYHUKHU. O30HOBBIE JBIPHI.

CamocrositesibHOe u3ydeHue: Kucnoraeie noxau. Kuciotel u menoywu.
[Toka3zarenb KucaoTHOCTH pacTBOpoB pH (2 vaca).

YMeTh: omnpenensaTh XUMHUYECKMH COCTaB aTMoc(epbl, YCTaHaBIIMBAThH
MEXaHU3M 00pa30BaHUS KUCIOTHBIX JTOMKICH.

Tema 2.3. XuMusi 1 OpraHusM 4eJiOBeKa

B pe3yabTate u3y4eHus1 CTYA€HTbI J0JKHbI:

3HaTh: XUMUYECKUE DJIEMEHTHI B OpraHuU3Me uelioBeka. OpraHuveckue u
Heopranudeckue BeniecTBa. OCHOBHBIE >KM3HEHHO HEOOXOJIUMBIC COCTUHEHMS:
O€JIKHU, YTIEBObI, )KUPbI, BUTAaMUHBI. CTpoeHHE OEITKOBBIX MOJICKYJI. YTJIEBOABI —
[JIABHBIN UCTOYHUK SHEPTUU OpraHu3Ma.

CamocrosiTesibHOE u3ydeHue: PoJib )KUPOB B OPraHU3ME, XOJIECTEPHH.

MuHepalibHbl€ BEIIECTBA B MPOAYKTAaX IUTAHUS, TMHUILEBbIC JT00aBKHU.
CoOanancupoBaHHoe nuTaHue (4 Jaca).

YMmerh: ompenensaTh XWMHYECKHH COCTaB, CBOWCTBA ©  (DYHKIHH
OpTraHMYECKUX BEIIIECTB B OpraHU3ME YEJI0BEKA.

12



PA3JIEJI 3. PU3UKA

Tema 3.1 Mexanuka

B pe3ysbTraTe u3yuyeHus CTYJAEHTHI JOJKHbI:

3HaTtb: MexaHMYeCKOe JBMIKCHHE, €T0 OTHOCHTCIBHOCTH. 3aKOHBI
nuHaMuku HerotoHa. Cuiibl B IPUPO/IE: YIPYTOCTh, TPEHUE, CUla TXKECTH. 3aKOH
BCEMUPHOTO TATOTeHUA. HeBECOMOCTD.

Nmnynse. 3akoH COXpaHEHWSI HMIYyJbCa M PEAKTUBHOE JBUKCHUE.
[ToreHnuanbHass WM KUHETUYECKAs SHEPrusi. 3aKOH COXPAHEHUS MEXaHUMYECKOU
sHepruu. PaboTa M MOIIIHOCTb.

Mexannueckue kosiebanus. Ilepuon m yactora koiebanuii. MexaHuuecKue
BOJIHBI. CBOMCTBA BOJIH. 3BYKOBBIC BOJIHBI.

CamocTosiTe/IbHOE M3y4YeHHMe: 3BYK M €ro MCIIOJb30BAHME B TEXHUKE U
MeauIHe (4 Jaca)

YMerhb: onpenensaTh 3aBUCUMOCTh YCKOPEHHUS Tela OT €r0 MacChl U CHJIBI,
JEUCTBYIOIIEH Ha TEJIO, YCTAaHABIMBATh OTHOCUTEIBHOCTh JBHXKCHUS, OTINYATh
CBOOO/IHBIC U BBIHYKJICHHbBIC KOJICOaHUSI.

Tema 3.2. TensioBbIe ABJICHUA

B pe3ysbTare n3yueHus CTyIeHTHI J0JIKHbI:

3unarp: Hcropus aromucthyeckux yuyeHud. HaOmroneHHss U ONBITHI,
MOATBEPKIAIOIIME aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BelecTBa. Macca v pazmepsl
monekyn. TemnmoBoe aBmxeHue. TemmepaTypa Kak Mepa CpelHel KHHETHUYEeCKON
SHEPTUH YACTHII.

OObscHeHHE arperaTHBIX COCTOSHUN BemecTBa W (Da30BBIX MEPEXO0JIOB
MEXTy HIMHA Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEACTABICHUIA.

3aKOH COXpaHEHHUs SHEpPruuM B TEIUIOBBIX mpoueccax. HeoOpatumslii
XapakTep TEIJIOBBIX MPOLEeCcCOB. TerIoBbIe MAIlIMHBI, UX IPUMEHEHHUE.

CamocTrosiTe/IbHOE H3y4eHHe: DKOJOTMYEeCKHe MpOOJEMbl, CBA3aHHBIE C
MPUMEHEHUEM TEIUIOBBIX MAIIMH, U TTpolsema 3HeprocoepexeHus (2 yaca)

YMeTb: U3MepATh TEMIIEPATypy BEIIECTBAa B 3aBUCUMOCTH OT BPEMEHU MpHU
U3MEHEHUSIX arperaTHbIX COCTOSIHUM, OTJIMYATh pa3jMyuHbIe arperaTHbIe COCTOSHUS
BEIIECTBA, YCTAaHABIMBATh MPUUMHHO-CIECICTBEHHBIE CBSI3U MEXAYy MPUMEHEHHEM
TEIUTOBBIX MAIIMH U YKOJIOTUYECKUMU MPOoOIeMaMu COBPEMEHHOCTH.

Tema 3.3. DjeKTpOMArHUTHbIE ABJICHUS

B pesyabrare M3y4eHusi CTYACHTbI J0JIKHbI:

3HaTh: DIEKTPUUYECKUE 3apsAJIbl U UX B3AUMOJICHCTBUE. DIEKTPUUECKOE
nosie. [IpoBOJTHUKH U U30JIATOPHI B SJIEKTPUUECKOM I10JIE.

[ToctostnubIN AnekTpudeckuil TOK. Criia TOKa, HAPSHKEHUE, SJIEKTPUUECKOE
conpotuBieHue. 3akoH Owma g ydacTka nenu. TemnoBoe  JIelCTBUE
AJIEKTPUYECKOTO TOKA U 3aKOH J[xoynsa-Jlenua.
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MarauTHoe ToOJie TOKa M JCHCTBME MArHUTHOTO IOJS Ha TMPOBOJHHUK C
TOKOM. DJIEKTPOBUTATETb.

SIBieHuE AIEKTPOMArHUTHON HMHIYKUMU. DiekTporeHeparop. [lepemeHHblit
Tok. [lonydeHne u nepenava dIeKTPOIHEPTHH.

DNEeKTPOMarHUTHbIC BOJHBI.

CamocrositeibHoe u3yueHue: Panuocsasp u TeneBuaeHue. CBeT Kak
alIeKTpoMarHuTHas BoJiHa. MIHTepdepentius u nudpakius cBera (4 yaca)

YMeTh: OCYIIECTBIISATh COOPKY AIEKTPUICCKON 1IN M U3MEPATh CHUITY TOKa
Y HAIPsDKCHUS Ha €€ Pa3InYHBIX ydacTKaxX Ju(pakinuy CBETa.

Tema 3.4. CTpoeHue atoma U KBaHTOBas pusuka

B pe3yabTrarte u3y4yeHUs CTYACHTHI JOJIKHbI:

3HaTb: PoT03PEKT U KOPIYCKYJSIpHBIE CBOICTBa cBeTa. Mcnonb3oBaHue
doToapdekra B TexHuke. CTpoeHre aToma: IlaHeTapHasi MOJENb U MoJeib bopa.
CamocrosiTenbHOoe u3ydeHue: llorjomeHne u HCIycKaHHWE CBETa aTOMOM.
KBanToBanue sHeprumu.

CtpoeHue aTOMHOTO A/1pa. DHEPrus pacUICIJICHUs] aTOMHOTO SIpa.

CamocrosiTesibHOe M3yueHue: PaoakTUBHBIEC U3IIYyYEHUS U X

BO3J/ICIICTBHE HA KUBBIC OPraHU3MbI (2 yaca)

YMmern: omnpeaeniaTb OPUHIUN ACHCTBUS M BO3MOXHOE HCIOJIb30BaHUE
Ja3epa, yCTaHABIMBATh HETATUBHBIE MOCIEACTBUS PAaJIUOAKTUBHBIX U3IIyYCHUN Ha
OpTaHU3MBbI )KUBBIX CYIIECTB
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TEMATHUYECKHWH IJIAH YYEBHOM JIUCOUTLTAHBI

No HaumenoBanue pasnenon Makcumans | KonndectBo aynutopusix | CamocTo
/i Hasi yueOHasi | 4acoB Mpu OyHOU hopme SITEJIbHOE
Harpyska oOyueHus U3y4eHUe
Bcero | reopum | JII13

PA3JIEJI 1 BUOJIOTUA C |78 46 46 - 32
JIEMEHTAMUA
IKOJIOT'NHN

1 Tema 1.1. Haubonee oOuue 38 26 26 - 12
MIPEJICTABICHUS O KU3HU

2 Tema 1.2. Opranusm uenosexa | 34 18 18 - 16
Y OCHOBHBIE MIPOSIBIICHUS €T0
KU3ZHEICSITSIIbHOCTH

3 Tewma 1.3. Yenosek u 6 2 2 - 4
OKpYy’Karolas cpena
PA3JIEJI 2. XUMMUSI C 30 20 20 - 10
JIEMEHTAMU
IKOJIOI'Mn

4 Tema 2.1. Bona, pacTBopbI 12 8 8 - 4

5 Tema 2.2. XuMuueckue 6 4 4 - 2
mpoIriecchl B atMmochepe

6 Tema 2.3. Xumus u opranuszm | 12 8 8 - 4
YeJIoBeKa
PA3JAEJI 3 ®DU3UKA 54 42 42 - 12

7 Tema 3.1. Mexanuka 18 14 14 - 4

8 Tewma 3.2. TernoBbie siBnenust | 12 10 10 - 2

9 Tema 3.3. DnektpomaruutHele | 14 10 10 - 4
SIBIICHUS

10 Tema 3.4. Ctpoenue aroma u 10 8 8 - 2
KBaHTOBas (pu3HKa
UTOT'O 162 108 108 - 54
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IHNEPEYEHb CAMOCTOATEJIBHBIX PABOT

. | Komnuec
HaumenoBanue TeMBI  CaMOCTOSTCILHOU
Paznen, Tema TBO Bupa xouTpons
paboThl
4acoB
Paznoobpazue AKHUBBIX OpPTraHU3MOB,
Pazmen 1. MIPUHITUTIBI UX KJIacCU(PUKAIUH
2 Tadimma
Tema 1.1.
Pasner | OcHoBHble nosioxkeHusi yuenus: Y. JlapBuHa.
' PazBuTtne opranmyeckoro mupa. 6 KOHCIIEKT
Tema 1.1.
Pasnen 1 [Ipoucxoxaenue uyenoBeka. YemoBedyeckue JIOKJIa/T c
' pachl 4 HCI0JIb30BaHUEM
Tema 1.1.
MPE3CHTALUN
Pasnen | Kypenue xkak (¢aktop pucka. bonesnn JIOKJIaJ1 c
Tema 1 2' OpraHOB JBIXaHUS U UX NMPOPHUIAKTHKA 4 HCII0JIb30BaHUEM
o MpE3EHTalUN
N3MeHeHne  MbIIbl NOpU  TPEHUPOBKE,
Pasnen 1 IIOCIICACTBUSA  THIIOJMHAMMHU. [Tpuunns
’ HapyIICHUS OCaHKH u a3Butud | 4 KOHCIICKT
Tema 1.2. Py P
TTOCKOCTOITHS
baktepun u  BUpyCcHl KaKk = IpPUYMHA
Paspen . MH(EKIMOHHBIX 3a001eBaHUI 4 HHCEPT
Tema 1.2. p
BnusiHue HapkoreHHbIX BemecTB (Tabaka,
aJIKOrOoJIsl, HApKOTUKOB) Ha pa3BUTHE W
Paznen 1. 310poBbE 4enoBeka. HacnencrBeHHbsle u
4 Mpe3EHTalNs
Tema 1.2. BpPOKJCHHbIE 3a00JieBaHMs, NEepeaaroIIrecs
nonioBeiM mytem: CITU/L, cudunmc u ap.
Pasnen 1 Knaccudukaius ObITOBBIX OTXOI0OB M CIIOCOO
' UX YTUIH3aIlU 4 OITIOPHEBIN
Tema 1.3. T t P
KOHCIICKT
CrocoObI OIIPECHEHUS BOIBI
Paspen 2. ’ : 4 OITIOpHAas cxema
Tema 2.1. P
Paznen 2. Kuciaorarle nmoxmu. Kucinorsl M IIeIoOdYH.
2 COOOIIICHUE
Tema 2.2. IToka3zaTenb KUCIOTHOCTH pacTBOpoB pH
Ponb xupoB B OpranusmMe, X0JIeCTepUH.
Pasznen 2. MuHepanbHple  BEIIECTBA B MPOAYKTAX 4 OKITA
Tema 2.3. MMUTAHUS, MMUIIEBEIC JI00aBKH.
COanancupoBaHHOE MUTAHUE
3ByK U €ro HCHOJIb30BaHUE B TEXHUKE H
Paznen 3. HCCIICA0BATCILCKA
MEIUIINHE 4
Tema 3.1. s paboTta
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DKOJIOTHYECKHEe TPOOJeMBbl, CBS3aHHbIE C

Pazgen 3.

Tema 3.2. MPUMEHEHHEM  TETUIOBBIX MAIIIHH, 51 cooO1ienne
npo0JieMa dHEProcoOepeKeHUs

Pasnen 3. PagmocBsase u  TemeBumeHume. CBer Kak OKJIa

Tema 3 3. 3JICKTPOMAarHuTHas BosHA. MHTEpdepeHus u HCIIONE30BAHIEM
T paKIus CBETa Npe3eHTalHT

Paznen 3. PaanoakTHBHBIE U3TYYEHUS U UX

Tema 3.4. BO3/ICHCTBHE HA JKMBBIE OPraHU3MBI coobmenye
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Jlutepatypa u Apyrue uCTOYHUKHU

OcHoBHas JauTeparypa
1. Craponyoniee B.A.  EcrtectBo3nanue. CoBpeMeHHBIE  KOHIICHIIUU

[DnekTpoHHBIN pecypc] : yuebHoe mocodbue s CIIO / B.A. CraponyOueB. —
DnexTpoH. TekcToBbie manHble. — Capatos: [IpodobpazoBanue, 2017. — 332 c.
— 978-5-4488-0014-6. — Pexum J0CTyna:
http://www.iprbookshop.ru/66386.html (17.10.2018)

2. MamikoBa C.B. EcrtectBo3nanue (boranuka. 3oosiorusi) [DaeKTpOHHBIN

pecypc] : yue6Hoe mocooue / C.B. MamkoBa, E.W. Pynusanckas. — DIEKTpoH.
TeKcToBble JaHHble. — CapartoB: By3oBckoe oOpazoBanue, 2015. — 134 ¢c. —
2227-8397. — Pexum  gocryma:  http://www.iprbookshop.ru/29301.html

(17.10.2018)
3. I'yces JI.A. KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHUS [DIECKTPOHHBIN

pecypc] : monynsapHoe yueoHoe nocodue / J[.A. I'yceB. — DIEKTPOH. TEKCTOBBIC
nanubie. — M. : [Ipomereit, 2015. — 202 c. — 978-5-9906134-9-2. — Pexum
nocryna: http:/www.iprbookshop.ru/58139.html (17.10.2018)

JlonoTHUTE IbHAS JIMTEepaTypa
1. Kypc no KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUS [DIEKTPOHHBIN

pecypc] / — DnekTpoH. TeKcToBble maHHble. — HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE M3aarenbcTBo, Hopmatuka, 2016. — 184 c¢. — 978-5-4374-

0287-0. — Pexxum poctyna: http://www.iprbookshop.ru/65191.html (17.10.2018)
2. Capgoxun A.Il. Konuenuuu COBpEMEHHOIO €CTECTBO3HAHUS [ DIEKTPOHHBIN

pecypc] : yuyeOHUK sl CTYJIEHTOB BY30B, OOYYalOIIUXCA MO T'yMaHUTAPHBIM
CIEIUAIBHOCTSIM U CIEIMATBHOCTSIM SKOHOMUKU U yrpasienus / A.Il. CamoxuH.
— DnekTpoH. TekcToBbie nanHble. — M. : FOHUTU-JAHA, 2015. — 447 c. —
978-5-238-01314-5. — Pexum poctymna: http://www.iprbookshop.ru/40463.html
(17.10.2018)

3. ®posioB A.M. KoHienuuu cOBpeMEHHOTO €CTECTBO3HAHUS [DIEKTPOHHBIN

pecypc] : ydeOHO-METOAMYECKOE TocoOMe [Jisi CTYACHTOB HaIpaBJeHUS
noaroroBku 38.03.02 / A.M. ®ponos, E.B. [luporoBa. — DJIEKTpPOH. TEKCTOBBIC
nanubie. — M. : Hayunsiit koncynsTant, 2017. — 150 c¢. — 978-5-9909861-0-7.
— Pexxunm nocryna: http://www.iprbookshop.ru/75134.html (17.10.2018)

4. Boesonuna O.B. Konuenmuun COBPEMEHHOT'O €CTECTBO3HAHUS
[DnexkTponHbI pecype] : yuebHoe mocobue / O.B. BoeBommna. — DneKkTpoH.
TEKCTOBBIE JAaHHbIE. — TOMCK: TOMCKUI TOCynapCTBEHHBIA YHUBEPCUTET CUCTEM

yopasieHus U paguodyiektponuku, 2015. — 206 c¢. — 2227-8397. — Pexum
noctyna: http://www.iprbookshop.ru/72114.html (17.10.2018IIepseie 4 500 000
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000 net / Xeizen Pobeptr. — DnEKTpOH. TEKCTOBBIE MaHHBIE. — M. : AnbnuHa
[Mabnumep, AnpnuHa HOH-ukiH, 2016. — 346 c. — 978-5-91671-365-7. —
Pexxum nocryna: http://www.iprbookshop.ru/43625.html
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