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HOACHUTEJBHASA 3AIINCKA

PabGouass  mporpamma  y4yeOHOM  AMCHMIUIMHBI  «EcTecTBO3HAHUE)
npeaHa3HaueHa JUIsi HW3YyYEHHUS] €CTECTBO3HAHUS B YUPEKICHHUSIX CPEIHETO
poecCHOHANBHOTO 00pa30BaHusl, pealu3yoIMX 00pa30BaTENbHYIO MPOrPAMMY
cpeaHero (ImoaHoro) obiiero o0pa3oBaHus, MPU MOJATOTOBKE KBATU(PHUIIUPOBAHHBIX
CIIEHUAIINCTOB CPETHETO 3BEHA.

Pabouas nporpamMma opueHTHpPOBaHA HA JOCTHKEHUE CICAYIOIINX LIEJICH:

o OCBOCHHME 3HAHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE
MHpa ¥ METOJaX €CTECTBCHHBIX HAYK; 3HAKOMCTBO C HamOOJIee BAXKHBIMU UICIMU
U JIOCTWKCHUSIMA €CTECTBO3HAHHUSI, OKAa3aBIIMMH OIPEACISIONIee BIUSHHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

o OBJIaJIcHHE YMEHHSIMM TPHUMEHATHb IOJYyYEeHHbIe 3HAHMSA IS
OOBSICHEHUS  SIBIICHUW  OKPYXKAIOIIErO0  MHpa, BOCHPUATUA  HHGOPMAIUH
€CTECTBEHHO-HAYYHOTO U  CIlenuadbHOro  (mpodeccroHaIbHO — 3HAYUMOTO)
coxepxkanus, nomygaemon u3z CMMU, pecypcoB HMHTepHETa, CrequanbHON U
Hay4YHO-TIOMYJISIPHOM JIUTEPATYPHI;

o pa3BUTHE UWHTEIUIEKTYaJbHbIX, TBOPYECKUX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIUICHUSI B XOJI€ MPOBEACHUS NPOCTEUIINX HCCICAOBAHUM,
aHajnu3a SBJICHUW, BOCHPUATHS W HHTEPIPETAINN E€CTECTBEHHO-HAYYHOU
uHdopmaIuy;

o BOCIUTAHME YOEXKICHHOCTH B BO3MOKHOCTU TIO3HAHUS 3aKOHOB
NPUPOJBl U HCHOJb30BAHUS JTOCTUKEHHUM €CTECTBEHHBIX HAyK [JIi Pa3BUTHUSA
UBWIN3ALMY U TIOBBIIICHUS KaueCTBa KU3HH;

o NpUMeHeHue €CTeCTBEHHO-HAYYHBIX 3HAHUH B
Nnpo¢ecCUuOHAIBHON AeSITeJIbHOCTH U NMOBCEIHEBHOM KU3HU JJIsI oOecTieueHUs
0€30MaCHOCTH KU3ZHEACATEILHOCTH; TPAMOTHOTO HCIOJb30BAaHUS COBPEMEHHBIX
TEXHOJIOTUH; OXPAHBI 3[I0POBbSI, OKPYKAIOIIEH CPEIBI.

OcHoBy paboueil mporpaMMbl COCTaBIISIET COJIEP)KAHKME, COTIACOBAHHOE C
TpeboBaHusIMU  (perepaibHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO  CTaHapTa
cpeaHero (IMoJIHOro) o01ero oopa3oBaHus 0a30BOr0 YPOBHS.

[Iporpamma BkJIOYaeT B ce0si TpU OCHOBHBIX pasjena, o0JaJaroIiue
OTHOCUTEJIBHOM CaMOCTOSITEJIBHOCTBIO U LEIOCTHOCTBIO: «Dusuka», «XuMus ¢
OCHOBaMH 3KOJIOTUN», «BHOJIOTHS ¢ OCHOBamMu 3Koyioruu» st yupexaennit CI10,
o0ecTeunBaOIINX TMOJATOTOBKY KBAIM(UIIMPOBAHHBIX CIEIHAIUCTOB CPEIHETO
3BEHA 110 MPOQEeCCUsiM COIUATBLHO-IPKOHOMUYECKOTO U TYMaHUTapHOTO TIPOoQuIIeH.

3amMeTHOE  MECTO B  MporpaMMe  3aHUMalOT  HUHTETPUPYIOLIUE,
MEXKIPEIMETHBICE HJAEM W TEeMbl. OJTO, B TIEPBYIO Ouepellb, COJEpKaHUE,
OCBEIIAIOIIEE ECTECTBEHHOHAYUYHYIO KapTUHY MHpPA, AaTOMHO-MOJICKYJSIPHOE
CTPOCHHE BEIIECTBa, IPEBpalllEHUE HHEPruH, YeJOoBEeKa KakK OWOJIOTHYECKUi
OpraHW3M MU C TOYKM 3PEHUSA €ro XHMHUYECKOTO COCTaBa, a TAKXKE BOMPOCHI
HKOJIOTHH.

B paboueit mporpamMme mpencTaBiIC€Hbl AUIAKTUYECKHAE €IUHUIBI, TPH
M3YYCHUU KOTOPBIX II€JIECO00pa3HO AaKIIEHTUPOBATh BHUMAHHUE HA >KHU3HEHHO



BaXHBIX OOBEKTaX MPHUPOABI M OpPraHuU3Me 4YeloBeKa. JTO BoJa M aTtMocdepa,
KOTOPBIE PACCMATPHUBAIOTCA C TOYKH 3PEHUS XMMHUYECKUX COCTaBa U CBOWCTB, MX
3HAYEHUS JUIsSl AKU3ZHEAESITENbHOCTU JIoIeH («XUMUS C 3JIEMEHTAMU 3KOJIOTHUNY).
OTO0  pasfensl, IOCBAIICHHBIE YEJIOBEYECKOMY OpPraHuU3My:  BaXKHEHIIUE
XUMHUYECKHUE COEIMHEHUS B OpraHusMe («XuMus C 3JIEMEHTaMH 3KOJIOTHUNY),
CUCTEMBI OPraHOB, UX (QYHKIUH, OXpaHa 310pOBbs, MPOPUIAKTUKA 3a00JI€BaHUIN U
BpeIHbIX NpuBblYeK («buosorus c sneMeHTaMu 3KoJorum»). BaxkHo ynenuTs
BHUMaHue 0osee rIyOOKOMYy M3yueHHUI0 TeMbl « OpraHu3M uYeloBeKa U OCHOBHbBIC
IPOSIBJIICHHSI €70 )KU3HEAEATENBHOCTHY, BOIIPOCAM IKOJIOTMYECKOT0 COAEPKAHMSL.

B pe3synbrare 0CBOEHHS AUCHUILUIMHBI «ECTECTBO3HAHME» CTYAEHT JIOJKEH
3HATh:

3 1. OcHOBHBIE MNpHU3HAKKA IKUBOIO: IHUTAHHUE, JbIXaHUE, BBIACICHUE,
pa3ipaxkuMOCTh, TOJABUKHOCTD, PA3MHOXEHUE, POCT U Pa3BUTHE;

3 2. YpOBHM OpraHM3aliy XUBOM NPUPOABL: KIETOYHBIA, OPraHU3MEHHBIN,
HaJOpraHU3MEHHBIN;

3 3. TkaHu, OpraHsl U CUCTEMBI OPIaHOB YEJIOBEKA;

3 4.3HadyeHHe MHTaHHUS JUI POCTA, DPA3BUTHS W JKU3HEACATEIBHOCTU
opranu3ma. [lumeBapenue kak rnpouecc GU3NYECKONM U XUMHUYECKOH 00paboTKH
nuny. CucremMa DUIIEBAapUTENBHBIX OpraHoB. IlpemynpexaeHne NUILEBBIX
OTpaBJICHUN — OprolHOTO TU(A, TU3EHTEPUH, XOJIEPhl. ['acCTpUT U LUPPO3 MEUYEHU
KaK pe3yJIbTaT BIUSHUA aJIKOT0JIsl U HUKOTUHA HA OPraHU3M;

3 5./[pixaHue OpraHu3MoOB Kak crnoco0 mnoaydeHus sHepruu. Oprasbl
npixanud. JKu3HeHHas eMKOCTh JIETKUX. TpeHUpOBKa OpraHOB JAbIxaHUs. boie3sHu
OpraHoOB JIBIXaHMS U UX MPOPUIAKTHKA;

3 6. Ilonsatuss OGuoreoneHo3a, dKOCUCTEMBbl U OHOchepbl. YCTOMUMBOCTH
skocucteM. Bo3zaeicTBue sKoOJOrMYecKUx (PAKTOpOB Ha OpPraHU3M YeEJOBEKa U
BIUSHUE JIE€ATEIBHOCTH YEJIIOBEKa Ha OKPYKAWOIIYI Cpeny (SI0XUMUKATHI,
IIPOMBILIUICHHBIE OTXOABI, paJHalMsl W Jpyrue 3arps3HeHus). PanumonanbHOE
IPUPOAOIIOIB30BAHNUE;

3 7. ®Ouznueckue U XUMHUYECKHE CBOWMCTBA BOAbL. PacTBopeHHE TBEpABIX
BEIIECTB M ra3oB. MaccoBasl 101 BEILECTBA B PacCTBOPE Kak CIOCOO BBIPAKEHUS
COCTaBa pacTBOpa;

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

3 9. Xumnueckuit coctaB Bo3nyxa. Atmocdepa u kaumaT. O30HOBBIE ABIPHI.
3arpsizHeHre aTMoc(epbl U ero UICTOUYHUKH. O30HOBBIE JbIPHI;

3 10. Xumuyeckue sJeMEHTBl B OpraHu3Me uejaoBeka. OpraHudyeckue M
HeopraHuyeckue BemecTBa. OCHOBHBIE >KU3HEHHO HEOOXOAMMBIE COEIMHEHMS:
O€JIKH, YTIEBObI, KUPbI, BATAMUHBI. CTpoeHUEe OENKOBBIX MOJEKYJ. YTJIEBOIbI —
IJIaBHBI HCTOYHMK SHEPTUU OPraHU3Ma;

3 11. MexaHnuyeckoe ABUKEHUE, €0 OTHOCUTENBHOCTh. 3aKOHBI TMHAMHUKHU
Hprotona. Cuiibl B mpupone: yOpyrocTtb, TPEHHE, CHJIA TSKECTU. 3aKOH
BCEMHPHOTO TAroTeHUs. HeBecoMOCTh;



3 12. mnynbc. 3aKOH COXpPaHEHHUs UMITYJIbCA U PEAKTUBHOE JBHIKECHHUE.
[loTeHimanbHass M KUHETUYECKas SHEPrusl. 3aKOH COXPAHEHUS MEXaHWYECKOU
sHepruu. Pabota 1 MOIIHOCTB;

3 13. Mexanuueckue konebanusi. Ilepuog u wyactora KoIeOAHMIA.
Mexanundeckue BosIHbl. CBONCTBA BOJIH. 3BYKOBBIE BOJIHBI;

3 14. Ucropuss aromucTHueckuxX YyuyeHuW. HaOmrogeHuss u  ONBITHI,
MOATBEPKIAIONIME aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BelecTBa. Macca u pazmepsl
Mousiekyil. TemioBoe nBmxeHue. TeMrepaTypa Kak Mepa CpeaHell KMHETHYECKOU
DHEPrUu YacTHII;

3 15. O0BsicHeHuE arperaTHbIX COCTOSIHUI BelleCcTBa U (Pa30BBIX MEPEXOI0B
MEXy HUMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MTPEICTABICHHUI;

3 16. 3akoH coxpaHEHHUs SHEPTrUU B TEIUIOBBIX Mpoueccax. HeoOpaTumerii
XapakKTep TEIJIOBBIX MPOLIECCOB. TemIoBbe MAIMHBI, UX IPUMEHEHHE.

3 17. DnekTpuueckue 3apsabl U UX B3aUMOAEHCTBUE. DJIEKTPUUECKOE MOJIE.
[IpOBOJTHUKM M U30JIATOPHI B EKTPUIECKOM I0J1€. [[0CTOSHHBIN 2IEKTpUIECKUN
ToK. CHila TOKa, HaPsKEHHE, AIEKTPUUECKOE CONTPOTUBIIEHHE. 3aKoH Oma s
ydacTka 1enu. TemioBoe 1efcTBUE 3JIEKTPUYECKOro TOKa U 3akoH [[xoynsa-JIeHna.
MarauTHoe mnoJjie TOKa ¥ JEHCTBHE MAarHMTHOIO IOJII Ha IPOBOJHUK C TOKOM.
OnexTpoaBUraresnb. SIBjaeHUE 3JEKTPOMATHUTHON MHIYKLIHU. DJIEKTPOTE€HEPATOp.
Ilepemennslil Tok. [lomydeHne u nepegava 3JI€KTPOIHEPTUU. DIIEKTPOMArHUTHBIE
BOJIHBIL;

3 18. ®ororddext u KOpmycKyJsipHbIE CBOMCTBa cBeTa. Mcmonb3oBaHue
doToapdekra B Texnuke. CTpoeHre aToma: IlaHeTapHasi MOJENb U MoJenb bopa.
CamocrosiTenbHOoe u3yueHue: llorsjomeHne u HCIycKaHUME CBETa aTOMOM.
KBanroBanue oHepruu. CTpoeHHME AaTOMHOTO sSApa. ODHEPrUs pPacCUIEIVIEHUS
aTOMHOTO sI7Ipa.

B pe3ynbrare 0CBOEHHs AMCUMIUIMHBI «ECTECTBO3HAHME» CTYNEHT JIOJKEH
yMeThb:

VY 1. cocTaBiasTh CXE€MBbl IPOLECCOB, NPOTEKAKOLIMX B KIETKE; BIAACTh
TEPMUHOJIOTMEN  TEMBI, CBA3BIBATh  JEATEIBHOCTh OpPraHOB  KIETKH C
(GU3MONOrMYECKUMH  TpOLIECCaMH,  MPOTEKAOIIMMU B HEH; CpaBHUBATh
pPaCTUTENBbHBIE U )KMBOTHBIE KJIIETKH; CAMOCTOSITENBHO U3y4aTh CTPOEHUE KIIETKU U
JienaTh BBIBOJBI O €€ JBOJIIOLMHU, PEIIaTh IE€HETUYECKHE 3aJaud; COCTaBIATH
POJIOCIIOBHBIE IO HACIECTBEHHOMY MPU3HAKY;

VY 2. onpenensaTh ASHCTBHE JKEIYJOYHOTO COKa Ha OCJIKH, NEUCTBUE CIIOHBI
Ha Kpaxmall, U3MEpPSTh KU3HEHHYIO €MKOCTh JIETKMX, YCTaHABIUBATh MPUYHMHHO-
CJIEJICTBEHHbIE CBSI3U;

Y 3. BBIABUTH pe3yJbTaThl BO3ACHCTBUS 4YEJIOBEKa Ha OHOTEOIEHO3bI,
NpEeABUAETh UX MOCIIECTBUS; AHAIM3UPOBATh BUIOBOM COCTaB OUOIIEHO30B;

Y 4. onpenensiTe MAacCOBYIO JOJIO BELIECTBA B pPACTBOPE, BBISBIATH
VCTOYHHUKHU W MPUYUHBI 3arpsI3HEHUS NPECHBIX BOJ, YCTAHABJIMBATh B3aUMOCBS3U
MEXy aHTPOIIOT€HHOM EATEIbHOCTBIO U KaY€CTBOM BOJBI;

VY 5. onpenensiTh XUMUYECKU COCTaB aTMOC(eEphl, yCTaHABIMBATh
MEXaHHU3M 00pa30BaHUs KUCIOTHBIX JOXKACH;

VY 6. onpenensiTh XUMHUYECKH COCTaB, CBOMCTBA U (PYHKIIMH OPTaHHUYECKUX



BEILECTB B OPraHU3ME YEJIOBEKA;

VY 7. onpenenars 3aBUCMMOCTb YCKOPEHHS Te€jaa OT €ro MAacChl M CHIIBL,
JEUCTBYIOIIEH Ha TEJIO, YCTAHABIMBATH OTHOCUTEIBHOCTHh JBH)KECHHS, OTINYAThH
CBOOOJIHBIE U BBIHYK/ICHHbBIE KOJIeOaHUS;

VY 8. u3MmepsaTh TeMmIepaTypy BELIECTBAa B 3aBUCUMOCTH OT BPEMEHH IIpU
M3MEHEHHUSIX arperaTHhIX COCTOSHUM, OTJINYATh Pa3JIMYHbIC arperaTHbIE COCTOSIHUS
BEILIECTBA, YCTAHABJIMBATH MPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY MPUMEHEHUEM
TEIJIOBBIX MAIIMH U 3KOJOTMYECKHUMH MPOOJIEMAMH COBPEMEHHOCTH;

VY 9. ocyiiecTBAAThE COOPKY AIEKTPUUECKON LENMU U U3MEPSTh CUIy TOKa U
HANPsDKEHUS Ha €€ Pa3IMYHBIX yJyacTKax Mu(paKkiuu CBETa,

VY 10. onpenensaTe NPUHIUI ACHCTBUS U BO3MOKHOE UCIIOJIb30BAHUE JIa3epa,
yCTaHABJIMBAaTh HETaTUBHBIE TIOCIEJACTBUSA pPAJMOAKTUBHBIX H3IyYEHUU Ha
OpraHU3MBbl )KUBBIX CYILIECTB.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JJUCHUTLIMHBI
«ECTECTBO3HAHMUE»

EcrecTBOo3HaHNE — HayKa O SBJICHHUSIX M 3aKOHax npupoabl. COBpEeMEHHOE
€CTECTBO3HAHHUE BKIIIOYAET MHOKECTBO €CTECTBEHHO-HAy4YHBIX OTpacieu, U3
KOTOpPBIX HauOoJiee BaXKHBIMU SIBISIOTCS (QuU3MKa, XuMUg W Ouonorus. OHO
OXBAaThIBAET MIMPOKUI CIIEKTP BOMPOCOB O PAa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB
MIPUPOJIbI, KOTOPBIE MOYKHO PaCCMaTPUBATh KaK €IUHOE 1IE0E.

EcTtecTBeHHO-HayuYHbIE 3HAHUS, OCHOBAHHBIE HA HUX TEXHOJOTUHU, (DOPMUPYIOT
HOBBI  00Opa3  u3HH. BBICOKOOOpAa30BaHHBIM  YENOBEK  HE  MOXKET
JIMCTAHIIMPOBATLCA OT (DYHIAMEHTAJIbHBIX 3HAHUU 00 OKpY)KalIIeM MHUpPE, HE
PUCKYSl OKa3aTbCs OECHOMOUIHBIM B Mpo(decCHOHaNbHON aesTenbHocTH. JIroboe
MEPCIIEKTUBHOE HAIMpABJICHUE MACATEILHOCTH YEJIOBEKAa MPSIMO WM KOCBEHHO
CBSI3aHO C HOBOM MarepualibHOW 0a30i U HOBBIMH TEXHOJOTHSIMU, U 3HAHUE UX
€CTECTBEHHO-HAYYHOMW CYIITHOCTH — 3aKOH yCIexa.

EcTecTBO3HaHHME — HEOThEMJIEMAs COCTAaBISAIONIAsl KYJbTYPhl: OMNPEAEIss
MHUPOBO33pEHHE YEJOBEKa, OHO TMPOHUKAET W B TyMaHUTapHylo cdepy, U B
OOIIECTBEHHYIO  JKM3Hb.  PallMOHAIbHBIM  €CTECTBEHHO-HAYYHBIH  METOJI,
chOpMHPOBABIIINICS B paMKax €CTECTBEHHBIX HayK, o0Opa3yeT eCTECTBEHHO-
HAyYHYI0O KapTUHY MHUpa, HEKoe o0pa3Ho-puiocodckoe 0000IIeHHE HAYYHBIX
3HAHUM.

OCHOBY €CTECTBO3HAHUS TPEICTaBIsAeT (PuU3Mka — Hayka O WPHUPOJE,
u3yvaronias Hauboyiee BaXKHbIC SIBJICHUS, 3aKOHBI M CBOWCTBA MaTepHaIbHOTO
Mupa. B Qusuke ycraHaBIMBalOTCS yHUBEpPCAJIbHBIC 3aKOHBI, CIPABEIIUBOCTH
KOTOPBIX TOJTBEP)KIACTCSI HE TOJBKO B 3E€MHBIX YCJIOBHUSIX U B OKOJO3EMHBIX
MPOCTPAHCTBAX, HO M BO Bceu Bcenmennou. B 3ToM 3akiroyaercss OAUH W3
CYIIECTBEHHBIX NPHU3HAKOB (Pu3nku Kak (QyHmameHTaapbHOM Hayku. Dusmka
3aHUMaeT 0cO00€ MECTO CPEIM €CTECTBEHHBIX HAYK, OITOMY €€ MPUHAITO CUYUTATh
JUJEPOM €CTECTBO3HAHUS.

EcTecTBOo3HaHME KaK HayKa O SIBJCHUAX M 3aKOHAX MPUPOJblI BKIIOYAET TAKXKE
OJIHY M3 BaXXHEUIINX OTPACIEN — XUMHUIO.

XUMHsST — HaAyKa O BEUIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX, MPOLIECCAX



MpEBpAILEHUs], UCHOJb30BAHUHM 3aKOHOB XHMHHM B MPAKTHUYECKON AESATEIbHOCTU
J0JIeH, B CO3aHUHM HOBBIX MaTepUaloB.

buonorus — cocraBHasi 4acTh €CTECTBO3HAHMS. JTO HayKa O KUBOW MPUPOJIE.
OHa wu3y4yaeT pacTUTENbHBIM, >KUBOTHBIH MHUpP M YEJIOBEKA, HCHOJb3YysS Kak
COOCTBEHHbBIE METO/IbI, TAK U METObI IPYTUX HAYK, B YACTHOCTH (U3UKHU, XUMHUH U
MaTE€MaTUKH: HAOIIOACHUS, IKCIIEPUMEHTBI, UCCIIEIOBAHUS C TIOMOIILI0 CBETOBOTO
U DJIEKTPOHHOTO MHKPOCKOIA, O0pabOTKYy CTaTUCTHUYECKUX IJaHHBIX METOJaMU
MaTeMaTUYECKOW CTaTUCTUKU U JAp. bUONOrus BBIABISET 3aKOHOMEPHOCTH,
NPUCYILIME KU3HU BO BCEX €€ MPOSBICHUSAX, B TOM 4YuCie OOMEH BEIIECTB, POCT,
pPa3MHOXEHUE, HACJIEICTBEHHOCTh, U3MEHUYNBOCTb, IBOJIFOLIUIO U JP.

B mpodeccuonanbHbIX 00pa30BaTENbHBIX  OPraHU3ALUAX, PEATHIYIOIIUX
0o0pa30BaTeNpHyI0 MPOTpaMMy CpeIHero oOmero oOpa3oBaHHs B Mpeienax
ocBoenus [IIICC3 CIIO na 6a3e OCHOBHOrO 0OILEro 0Opa3oBaHUs, MU3Yy4aeTCs
WHTErpUpOBaHHasl ydyeOHas IucuuIuinHa «EcTecTBo3HaHWE), BKIIOYAIONIAs TPHU
pazaena, obyafaroe OTHOCUTEIbHON CaMOCTOSTENIbHOCTBIO U 1IETIOCTHOCTHIO —
«Dusukay, «Xumus», «bUONOTHS» — YTO HE HApYIIAET MPUBBIYHYIO JIOTHUKY
€CTECTBEHHO-HAYYHOI'0 00pa30BaHMsI CTY/ICHTOB.

[Ipu ocBoenun mpodeccuit CIIO u cnenumanbHoctedt CIIO conumanpHO-
HKOHOMHYECKOTO M TyMaHUTapHOro npoduieil npodeccuoHaabHOro 00pa3oBaHus
€CTeCTBO3HaHHE u3ydaeTrca Ha 6a3zoBoMm ypoBHe PI'OC cpemnero oOmiero
0o0pa30oBaHus C yYETOM CIIEHU(PHKN OCBauBaeMOM MPOo(eccuu WiM CreUruaIbHOCTH.

OT0 BBIpaXKaeTcs B COAEPKaHUU O0yUEHHUs, KOJIMYECTBE YaCOB, BBIJCISIEMbIX Ha
W3YUYEHHUE OTMEJIBHBIX TEM MPOTrpaMMbl, ITyOMHE WX OCBOCHHUSI O0YYarOIIMMUCH,
o0beMe M  XapakTepe NPaKTUUECKUX 3aHATUM, BHUJAX BHEAYJIUTOPHOU
CaMOCTOATENbHON pabOThI CTYIEHTOB.

B npouecce peanu3amnuu COAEpKaHUS y4eOHOM JTVCIIUTIIIMHBI
«EcTecTBO3HaHHWE» 3HAUYUMO WH3yuyeHHe paszneiia «Dusnka», KOTOPbIA BHOCHUT
CYIIIECTBEHHBI BKJIaJl B CHCTEMY 3HaHUI 00 OKPY)KalIIeM MHUpE. DTOT pasfen
SBJIIETCSI CUCTEMOOOPAa3yIOMUM IS JAPYTUX Pa3fesioB y4eOHOW TUCIUTIIMHBI,
MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE COJIEP)KAHUSI KypCOB XUMHUU U
OHnoNIOTHN.

[Ipy m3yuyeHun y4eOHOro MaTepualia Mo XMUMHH U OUOJOTHU Ieecoo0pa3Ho
aKIIEHTUPOBAaTh BHHUMAaHHE OOYYAIOMIMXCS Ha JKU3HEHHO BaXHBIX OO0BEKTax
NPUPOJIBl M OpraHu3Me uejoBeka. JTo ruapocdepa, armochepa u Ouocdepa,
KOTOPBIE PACCMATPUBAIOTCS C TOUKH 3PEHUS] XUMUUECKUX COCTABOB M CBOMCTB, MX
3HAUCHUS AJIA KU3HEAEATEIbHOCTH JIIOACH, 3TO collep KaHue, OCBEIIAIOUIEE POJIb
BOKHEHIIMX XUMUYECKUX AJIEMEHTOB B OpPraHU3ME YeJIOBEeKa, BOMPOCHI OXPaHbI
310pOBbs, TMPOPUIAKTUKA 3a00JieBaHUNW W BPEAHBIX IPUBBIYEK, MOCICACTBUN
M3MEHEHUS CpeJlbl OOMTaHUs YeJIOBEKa J1JIsl YeJIOBEUECKON [IUBUITU3ALINH.

3aMeTHOe MECTO B COJEp)KaHWM Y4eOHOM AMCLUMIIMHBI 3aHMUMAeT Y4eOHBbIil
MaTepHuay, He TOJBKO (POPMHUPYIONINI E€CTECTBEHHO-HAYYHYI0 KApTUHY MHUpA Y
CTYJICHTOB, HO U PACKPBIBAIOIIMN MPAKTUYECKOE 3HAUEHUE €CTECTBEHHO-HAYYHBIX
3HaHWM BO BCeX cdepax KU3HU COBPEMEHHOTO OOIIeCTBa, B TOM YHCIE B
TYMaHUTapHOU cdepe.

B memom yueOHas aucturummaa «EcTecTBO3HaHWE», B COMEPKAHUU KOTOPOM



BEIYIIUM KOMIIOHCHTOM SIBJISFOTCSI HAy4YHBbIC 3HAHWUS HW HAy4YHBIC METOBI
MO3HAHMS, TIO3BOJISIET CHOPMHUPOBATH y OOYYAIOIINXCS HETOCTHYIO €CTECTBEHHO-
HAyYHYI0 KapTHHY MHUpPA, MNpOOyIUTh Yy HHUX SMOIMOHAIBHO-IICHHOCTHOE
OTHOIIIEHWE K H3y4aeMOMYy MaTepuaily, TOTOBHOCTb K BBIOOPY JCHCTBHIA
OTIpe/IeTICHHON HAMpaBJICHHOCTH, YMEHHE KPUTHUYECKUA OIIEHUBATH CBOU M UYXKHE
JCHCTBUS U MTOCTYIIKH.

WuTerpupoBanHoe  cojaep)kKaHWe — y4yeOHOW  JMCHUIUIMHBI  TIO3BOJISIET
nperoaaBaTeisaM (PU3UKH, XUMHHA B OHOJIOTUH COBMECTHO OPTraHU30BaTh U3ydeHHUE
CCTECTBO3HAHUS, HWCIIONB3ysS HWMEIONINECS YacTHBIE METOJWKH IPEIodaBaHus
peaMeTa.

N3yuenue oOmieoOpa3oBaTenbHON y4eOHOW MUCIUIUIMHBI «EcTecTBO3HAHUE)
3aBeplIaeTcs MOJABEIeHHEM HUTOroB B (Qopme nuddepeHImpoBaHHOTO 3a4eTa B
paMKax MPOMEKYTOUYHOH aTTECTAIlMK CTYJCHTOB B IIPOIIECCE OCBOCHUS OCHOBHOMU
[ITIICC3 CIIO ¢ nomy4yeHueM cpeaHero oomero oopa3zoBaHusl.

MECTO YYEFHOH! JUCHUILIMHBI B YYEBHOM ILJIAHE

VYyebnas nucnurimHa «EcTecTBO3HaHUE» ABISIETCS YYEOHBIM TMPEIMETOM II0
BBIOOpY M3 00sA3aTesbHON TpeaMeTHoU obnactu «EctectBenHbie Hayku»y OI'OC
cpenHero oOmiero oOpa3oBaHusl. YueOHas guciuiuinHa «EcTecTBO3HAHUE)
aBIIIeTCs 0a3oBou aucuiinHon b1.07

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILIAHBI

OcBoeHue cojaepkaHusi y4yeOHOM  AUCHUIUIMHBI  «ECTecTBO3HaHUE»
obecrnieunBaeT JOCTUKEHUE CTYJACHTAMHU CIICYIONIUX Pe3yJbTATOB:

* TUYHOCHIHBIX

JI 1. ycToiuuMBBIii WHTEPEC K HCTOPUU M JOCTIDKCHHSIM B 00JacTH
€CTECTBEHHBIX HAYK, YyBCTBO TOPAOCTH 332 POCCUICKUE €CTECTBEHHBIE HAYKU;

J. 2. TOTOBHOCT K TMPOJODKCHHIO O0Opa3oBaHHs, MOBBIIICHUIO
KBaIMpUKaMM B W30paHHON  MPO(ECCHOHANBHON  JEATEIBbHOCTH  C
WCITIOJIb30BAaHUEM 3HAHHM B 00JIACTH €CTECTBEHHBIX HAYK;

JI 3. OOBEKTMBHOE OCO3HAHME 3HAYUMOCTH KOMIETEHIMH B 001acTH
€CTECTBEHHBIX HayK [JIsi 4YeJoBeKa W OOIIeCTBa, YMEHHUE HCIOJb30BaTh
TEXHOJIOTUYECKUE JOCTIXKEHUSI B 001acTH (U3UKH, XUMHHM, OWUOJOTHM s
MOBBIIIIEHUST COOCTBEHHOTO HWHTEJJICKTYaJIbHOTO pPa3BUTHS B BBIOpAHHOMU
npodeCCUOHATILHON JIeATEIbHOCTH;

J 4. ymeHue npOAHAIM3UPOBATH TEXHOTCHHBIC TOCIEACTBUS IS
OKpY>Karolien cpejibl, ObITOBOM M MPOU3BOJICTBEHHOM JIESITEILHOCTH YEJIOBEKA;

JI 5. rOTOBHOCTHh CaMOCTOSITEJIBHO JOOBIBATH HOBBIC IS C€0sl €CTECTBEHHO-
Hay4YHbl€ 3HAHUS C MKCIOJIb30BAHMEM JUISI A3TOTO JOCTYHHBIX HMCTOYHHKOB
uHdopMaIuy;

JI 6. ymeHue ynpaBisiTb CBOEH MO3HABATEIBLHON JI€ATEIbHOCTHIO, MPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHSI;

JI 7. ymeHue BBICTpanBaTh KOHCTPYKTUBHbBIC B3aUMOOTHOIIEHUSI B KOMaH/IE



0 PEMISHUI0 O0IIKX 3a7]a4 B 00JIACTH €CTECTBO3HAHMS;

. MEmanpeomen HuIxX:

M 1. oBnazieHue YMEHHUSIMU U HABBIKAMU Pa3IUYHBIX BUJOB MO3HABATEILHON
NEeSATEILHOCTH JIJISl U3yUYEeHUS pa3HbIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOI'O MUPA;

M 2. npuMeHeHHe OCHOBHBIX METOOB IMO3HAHMS (HAOIOACHMS, HAYYHOTO
HKCIIEPUMEHTA) JUIsl U3YUCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTUHBI
MHpa, C  KOTOPHIMM  BO3HHUKAeT  HEOOXOJIMMOCTh  CTaJKUBaThCi B
npodeccruoHansHo# chepe;

M 3. ymeHue onpeaensaTh UeIH U 3aJ1a4H JIeITEIbHOCTH, BHIOMPATh CPEICTBA
JUISL X TOCTUXKEHUS HA TIPAKTUKE;

M 4. yMmeHHE HCHNOJB30BaTh PA3JIMUHbIE HWCTOYHUKHU JJISI MOJYy4YCHUs
€CTECTBEHHO Hay4YHOW WHGOpPMAIlMM W OIICHWBaTh €€ JOCTOBEPHOCTH IS
JIOCTUKEHUSI TIOCTABJICHHBIX 1I€JIEH U 3a]1a4;

*  npeoMemHbix:

Il 1. chopMupoBaHHOCTH MPEACTABICHUM O LETOCTHOW COBPEMEHHOU
€CTECTBEHHO - HAYYHOU KapTUHE MHUPA, IPUPOJE KaK €IUHOMN LIETIOCTHON CUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJBI U OOIIECTBA, NMPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

I1 2. BnageHue 3HaHUSAMU O HanboJiee BaXKHBIX OTKPBHITUAX U JIOCTHIKEHUSIX
B 00JACTM €CTECTBO3HAHMS, TMOBJIMSIBIIUX HA DBOJIOIMIO MPEJCTaBICHUN O
MPUPO/JIC, Ha PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

IT 3. chopmMupoBaHHOCTb YMEHHUS NPUMEHATh ECTECTBEHHO-HAYyYHBIC
3HaHUS [JI8 OOBSCHEHMS OKPYXKAIOUIUX SIBJICHHM, COXpPaHEHUS 3/I0POBBS,
oOecrieyeHusi O€30MACHOCTU KU3HENEATEbHOCTH, OEpEKHOT0 OTHOILIEHUS K
MPUPOJIC, PAMOHAIBHOTO MPUPOJONOJIB30BAHUS, a TAaKXKE BBITIOJIHEHUS POJIU
IPaMOTHOTO OTPEOUTEIS;

IT 4. chopMHpPOBAaHHOCTH MPEJCTABICHUN O HAYYHOM METOJE IMO3HAHMS
MPUPOJIBI U CPENICTBAX M3YUYEHUSI MEraMHUpa, MaKpOMHpPa U MUKPOMUPA; BIaJCHUE
prUeMaMi €CTeCTBEHHO-HAYUHBIX HAOIO/IEHUN, ONIBITOB, UCCIEAOBAHHI U OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

II  S.BmajgeHue  TNOHATUMHBIM  aNIapaTOM  €CTECTBEHHBIX  HAyK,
MO3BOJIAIOIIMM I103HAaBAaTh MHUp, Y4aCTBOBaTh B JHMCKYCCHUSIX MO €CTECTBEHHO-
HAyYHBIM BOIIPOCAM, HCIOJB30BATh PA3JIMYHbIE HCTOYHUKH HH(POPMAIMU IS
MOATOTOBKU COOCTBEHHBIX pabOT, KPUTUUECKH OTHOCUTHCS K cooOmeHusim CMU,
CoJIep KallliM Hay4yHYI0 HH(GOPMAIIUIO;

IT 6. chopMUpOBaHHOCT, YMEHHUM MOHUMATh 3HAYUMOCTh €CTECTBEHHO-
HAy4YHOTO 3HAHMS JIJI KaKJIOr0 YeJOBeKa HE3aBUCUMO OT €ro mpodecCuOHaTbHON
JEATEIIbHOCTH, pa3inudaTh (PaKkThl U OLIEHKHU, CPABHUBATH OIIEHOYHBIC BHIBOJIHI,
BUJIETh UX CBSA3b C KPUTEPUSIMU OLICHOK M CBSI3b KPUTEPUEB C OINpeeeHHON
CHUCTEMOM LIEHHOCTEMN.



COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

BBenenue
OcHoBHBIC HaykH O Tpupoje (PpuzuKa, XUMUs, OHOJIOTHS), UX CXOJCTBO U
oTnnuusa. ECTeCTBEHHOHAy4YHBId METOJ] TIO3HAHUS W €ro  COCTaBIISIONIHE:
HaOII0/IeHNE, U3MEPEHUE, SKCTIEPUMEHT, THITOTE3a, TCOPHSI.

Pasznen 1 BUOJIOI'USA C QJIEMEHTAMM 3KOJIOI'A

Tema 1.1. Han0oJiee o01ume npeacraBjaeHus 0 s KU3HU

B pesyibTare n3y4eHHus CTYACHTHI JOJIKHBI:

3narb: OCHOBHBIE NPHU3HAKK JKUBOTO: INHUTAHWE, JbIXaHUE, BBIJICICHHUE,
pPa3IpaXMMOCTh, IOJABWKHOCTb, PAa3MHOXEHHE, POCT MW pPa3BUTHE. YPOBHU
OpraHM3alMN )KUBOW MPUPOBI: KIETOUHBIM, OPTAHU3MEHHBIN, HAAOPTaHU3MEHHBIN

CamocrosiTesibHOe HM3Yy4YeHHe: pa3HooOpa3We IKUBBIX OpPraHU3MOB,
NPUHIUIBI UX KjIaccuukanuu (2 yaca)

Kinerounoe crtpoenne opranu3moB. OOMEH BEIIECTB W IPEBpAlICHHE
sHepruu B kietke. Monekyna JIHK — Hocutens HaciecTBEHHOW MH(pOpMaLUu.

OBOJIIOLMST  JKUBOTO. JIBWIKYIIME CHJIBI JBOJIIOLMU: HACJEICTBEHHOCT,
U3MEHYMBOCTb, ECTECTBEHHBIN 0TOOP, MPUCTIOCOOIEHHOCTh OPIraHU3MOB

CamocrosiTesIbHOEe M3yYEeHHE: OCHOBHBIE ITOJIOkeHU yueHus Y. JlapeuHa.
Pa3Butue oprannueckoro mupa (6 yacos)

CamocrositenibHoe udydenme: IIporncxoxnenue udenoBeka. YeoBeueckue
pacsl (4 Jaca)

YMerb: COCTaBIISITH CXEMBI IPOLIECCOB, MPOTEKAIOIIMX B KJIETKE; BIAJACTh
TEPMHUHOJIOTHEN  TEMBI, CBS3bIBATH  JACATEIBHOCTh OPraHOB  KIETKH C
(U3HONOTMYECKUMH  TPOLIECCAMM,  MPOTEKAIOIMMU B HEW; CpaBHUBATH
PACTUTEIIbHBIE U KUBOTHBIE KIETKH; CAMOCTOSATENIBHO U3y4aTh CTPOEHUE KIIETKU U
JIeJIaTh BBIBOABI O €€ DBOJIIOLWH, PEIIaTh TEHETHYECKHE 3aadd; COCTABIATH
POIOCIIOBHBIE IO HACIEACTBEHHOMY IPU3HAKY.

Tema 1.2. Opranusm 4yesi0BeKa U OCHOBHbIE IIPOSIBJICHUS €T 0
JKU3HEAeSATeJIbHOCTH

B pesyabTare n3y4eHHMs CTYACHTHI J0JIKHBI:

3HaTh: TKaHM, OPraHbl U CHCTEMBI OPTaHOB YEJIOBEKA.

3HauYE€HHE MUTAHUS ISl pOCTa, PA3BUTHS U JKU3HEACATENBHOCTH OPraHU3Ma.
[TumeBapenue kak Tmpoiecc (PU3MUECKOW M XHUMHYECKOW OOpaOOTKM MHUILH.
Cucrema nuuieBapuTeNbHbIX opraHoB. [Ipeaynpexnenne NueBbiX OTpaBIeHUN —
OpromHOro TU(a, TU3EeHTEPUH, X0JIephl. ['aCTpUT U HUPPO3 NEYCHH KAK Pe3yibTaT
BJIUSIHUS aJIKOTOJIS U HUKOTMHA HA OPTaHU3M.

JIpIXxaHue OpraHu3MOB Kak croco0 mojydeHus sHepruu. OpraHbl JbIXaHUS.
JKu3HeHHasi eMKOCTh JerKuX. TpeHUpoBKa OpraHoB JbixaHus. bone3nu opraHos
JBIXaHUS U UX MPOQPUIAKTHKA.



Camocrositesibnoe usydyenme: Kypenme kak ¢daktop pucka. bosmesnu
OpraHOB JIbIXaHUS U UX npoduiakTuka (4 yaca)

KocTn, MBIIIIBI, CYXOXWIHSA — KOMIIOHEHTBI OTIOPHO-IABUTATEIHHOU
CHUCTeMbI. MBIIIIEYHBIE JBUKCHHUS W HMX PETYISIHs. YTOMJICHHE MBI TPH
CTaTHYECKOHN U JMHAMHYECKOH padore.

CamocrosiTesibHOe u3y4yeHUe: lVI3MeHeHUE MBIIIBI MPU TPEHUPOBKE,
MOCTIEACTBYSI THMOAMHAMHM. |IpWYMHBI HApyIIEHUS OCAaHKH W  Pa3BUTHUSA
IocKocTonus (4 Jaca)

OcHoBHblE (YHKIIMM KpOBH H ee cocTaB. KpoBeHOCHass cucrema.
NMMyHUTET 1 IMMYyHHAas! CUCTEMA.

CamocrosiTejibHOe u3ydyeHHMe: baktepunm © BUPYCHl KaKk TPUYHUHA
nH(DEKITMOHHBIX 3a00JIeBaHMil (4 Jaca)

WuaumBuayanbHoe — pasButhe — opranm3ma.  [lomoBoe — co3peBaHme.
Menctpyanuss u noiumouus. OrmuiogorBopenue. (OOpa3oBaHWe U pa3BUTHE
3apojbliia U mioaa. bepeMeHHOCTh U POIbI.

CamocrosiTesibHOe M3yueHUe: BinsHue HapKOreHHBIX BemiecTB (Tabaka,
aJIKOTOJIsl, HAPKOTUKOB) Ha Pa3BUTHE U 3JI0POBbE uelioBeka. HacnejacTBeHHbIE U
BPOXKJIEHHBIE 3a00sieBaHus, niepenatommecs nojgoBeiM mytem: CIIN], cudunuc u
np.(4 gaca)

YMeTb: omnpenensTh JEUCTBUE MKETYJOYHOTO COKa Ha O€lKu, JeWCTBHE
CIIFOHBI HAa Kpaxmall, U3MEpATh J>KU3HEHHYI0 €MKOCThb JIETKHX, YCTaHaBIIMBATh
TIPUYUHHO-CJICICTBEHHBIC CBSI3U

Tema 1.3. YesroBek U OKpy:xa0OLIafA cpeaa

B pe3yibTare udyyeHust CTYA€HTHI J0JIKHBI:

3Hartb: [loHaTus GuoreorneHo3a, SKOCUCTEMBI U Onocdepsl. Y CTOMUMBOCTH
HKOCHUCTEM.

Bo3zaeiictBue skonorndeckux (pakTOpoB Ha OPraHU3M YEJIOBEKa U BIIMSHHE
JIeSATETLHOCTH YEJIOBEKa Ha OKPYKAIOIIYI0 Cpeny (SA0XUMHUKATHI, POMBIIIJICHHBIC
OTXOJIbl, paiuaIvs U Apyrue 3arpsa3Henus). ParmonaibHoe mpupoa0nonb30BaHue.

CamocrosiTesibHOe M3YyuYyeHHe: Kiaccudukanus OBITOBBIX OTXOJOB U
croco0 ux yruimsaiuu (4 gaca).

YMeTh: BBISIBUTH PE3YJIBTAThl BO3JICHCTBHS UYEJIOBEKa Ha OHMOTEOIEHO3HI,
MPEABUACTh UX TTOCIICICTBHS; aHAIM3UPOBATh BUIOBOH COCTaB OMOIIEHO30B.



PA3JAEJI 2. XUMUA C QJIEMEHTAMMHA 3KOJIOT'NA
Tema 2.1. Boxa, pacTBopbl

B pe3ysabTarTe u3yuyeHUs1 CTYAE€HTHI JOJIKHbI:

3narb: Ousnueckue U XUMHUYECKUE CBOMCTBA BOABI. PacTBOpeHHE TBEPABIX
BEILIECTB M ra3oB. MaccoBas J0Jis BeIlleCTBa B pacTBOPE KaK CIIOCOO BBIpaKCHUS
COCTaBa pacTBopa.

Boaneie pecypesl 3emn. KauecTtBo BoAbl. 3arps3HUTENN BOJBI U CIOCOOBI
ouncTkH. JKecTkas Boja U e yMSTUYCHHE.

CaMocTosiTe/iIbHOE U3yUeHHe: CIIOCOOBI ONPECHEHUS BOJIbI (4 yaca).

YMeTh: ompenensTh MacCOBYIO OO BEIIECTBA B PAaCTBOPE, BBISBIISATH
WCTOYHHUKHU W TPUYUHBI 3aTrPsI3HCHUS TIPECHBIX BOJ], YCTAHABIMBATH B3aUMOCBS3HU
MEXy aHTPOTIOTEHHOM IEATETbHOCTHIO U Ka4€CTBOM BOJIbI.

Tema 2.2. XumMuueckue npoueccobl B armocdepe

B pesyabTare n3y4eHHus CTYACHTHI JOJIKHBI:

3Harb: XuMuyeckuil coctaB Bo3ayxa. ATmocdepa u kiaumar. O30HOBbIE
JBIPBL. 3arpsi3HEHUE aTMOC(EPBI U €r0 UCTOYHUKU. O30HOBBIE JIBIPHI.

CamocrositenbHoe m3yueHue: KucnotHele noxau. KucIOTel M 1mienodw.
[Toxazarens kucioTHOCTH pacTBOpoB pH (2 yaca).

YMerb: omnpenenarh XUMUYECKUA COCTaB aTMOC(Epbl, YCTaHaBIIMBAThH
MEXaHU3M 00pa30BaHUs KUCIOTHBIX TOKACH.

Tema 2.3. XuMusi 1 Opranusm 4eJi0oBeKa

B pe3ysabrare u3y4yeHUs1 CTYACHTHI JOJIKHbI:

3HaTh: XMMHUYECKUE IEMEHTHl B OpPraHu3Me yenoBeka. OpraHuyeckue u
Heopranuyeckue BemiecTBa. OCHOBHbBIE XU3HEHHO HEOOXOJUMBIE COEIUHEHUS:
OenKy, YIriIeBOAbl, KUPbI, BATAMUHBI. CTpOeHHE OEJIKOBBIX MOJIEKYJN. YTJIEBOJbI —
IJIABHBIN UCTOYHUK DHEPIUU OpPraHU3Ma.

CamocrosiTesibHOe M3ydeHue: Poib )KUPOB B OpraHU3Me, XOJECTEPHH.

MuHepanpHble BellecTBa B MNPOAYKTaX MHUTaHUSA, NHILEBbIE 100AaBKU.
CoOanmancupoBaHHOe nuTaHue (4 Jaca).

Ymerh: onpenensiTh XUMHUYECKHMH COCTaB, CBOWCTBA M (YHKIHH
OPraHUYEeCKUX BEILECTB B OPraHU3ME YEI0BEKA.



PA3JIEJI 3. PU3UKA

Tema 3.1 Mexanuka

B pe3ysabTrarte u3yuyeHusl CTYJAEHTHI JOJIKHbI:

3narb: Mexanndyeckoe ABMIKECHHE, €TI0 OTHOCHUTEIBHOCTH. 3aKOHBI
nuHaMukyd HerotoHa. Cuiibl B IpUPOJIE: YIPYTOCTh, TPEHUE, CHIIA TSHKECTU. 3aKOH
BCEMUPHOTO TATOTeHMsS. HEBECOMOCTB.

Nmnynee. 3akoH COXpaHEHWS] HUMIYJIbCa M PEAKTUBHOE JIBHMKCHUE.
[ToreHnuanbHass M KUHETUYECKAs SHEPrus. 3aKOH COXPAHEHUS MEXaHMYECKOU
sHepruu. PaboTa 1 MOIIHOCTb.

Mexannueckue kosieOanus. [lepuoa m yactora koiebanuii. MexaHuueckue
BOJIHBI. CBOKCTBA BOJIH. 3BYKOBBIE BOJIHBI.

CamocTosiTe/iIbHOEe H3y4YeHHMEe: 3BYK M €ro HMCIOJb30BAHUE B TEXHUKE U
MenuiuHe (4 yaca)

YMeTh: ONnpenesTh 3aBUCUMOCTh YCKOPEHUSI T€Ia OT €ro MacChl M CHIIBL,
JICVCTBYIOIIEH HA TEJIO, YCTAHABJIMBATH OTHOCUTEIBHOCTH ABHKECHUSA, OTIWYATH
CBOOO/IHBIC U BBIHYKJICHHbBIEC KOJICOAHMUSI.

Tema 3.2. TermioBbie ABJICHUA

B pe3ysbTaTe u3yuyeHus CTYJAEHTHI JOJIKHbI:

3unarp: Ucropus aromucthyeckux yuyeHud. HaOmroneHuss u  ONbBITHI,
MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BellecTBa. Macca u pa3mepbl
MoJieKyJl. TeroBoe ABHKeHHE. Temrieparypa Kak Mepa CpeIHEH KUHETHUYECKOU
SHEPIUM YACTHII.

OObsiCHEHUE arperaTHbIX COCTOSIHMUM BemiecTBa U (Ha30BBIX TMEPEX0JIOB
MEK]ly HUIMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEICTABICHUN.

3aKOH COXpaHEHUS OHHEPrUuM B TEIUIOBBIX Tpoleccax. HeoOpaTumbiii
XapakTep TEIJIOBBIX MPOIECCOB. TemIoBble MAIIUHbBI, UX TPUMEHEHHUE.

CamocrosiTe/IbHOEe H3y4eHHMe: DKOJOTMYECKHE MPOOJIEMBI, CBS3aHHBIE C
MPUMEHEHUEM TEIJIOBBIX MAaIllWH, U IpolJieMa sHeprocoepekenus (2 yaca)

YMeTh: U3MepsATh TeMIEepaTypy BEIIeCTBa B 3aBUCUMOCTU OT BPEMEHH NpHU
M3MEHEHUSIX arperaTHhIX COCTOSIHUM, OTJIMYATh Pa3IMUYHbIC arperaTHbIe COCTOSIHUS
BEILIECTBA, YCTAHABIMBATH MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKY MPUMEHEHUEM
TEIUIOBBIX MAIIUH U SKOJOTHUYECKUMHU MPOOIEMaMHi COBPEMEHHOCTH.

Tema 3.3. DjieKTPOMArHUTHbIE SIBJICHUS

B pe3yabrarte u3y4yeHUs CTYACHTHI JOJKHBI:

3HaTh:DIIEKTPUUECKHE 3aPSAIbl U UX B3aUMOJICUCTBUE. DIIEKTPUUYECKOE
niosie. [IpOBOTHUKYM M U30JIATOPBI B JIIEKTPUYECKOM I10JIE.

[TocrosiHHbBIN AnMeKTpuYecKuil TOK. CHila TOKa, HAPSIKEHUE, JIEKTPUIECKOE
conpoTuBieHue. 3akoH Owma i1 yyacTka Lenu. TemioBoe JIeWCTBUE
AIIEKTPUYECKOr0 TOKA U 3aKOoH Jxxoymnsa-JleHna.



MarauTHoe ToOJie TOKa M JACHCTBME MArHUTHOTO IOJS Ha TMPOBOJHHUK C
TOKOM. DJIEKTPOIBUTATEITb.

SIBieHue AIEKTPOMArHUTHON MHIYKUMU. DiekTporeHeparop. [lepemeHHblit
Tok. [lonydeHne u mepenava SIeKTPOIHEPTHH.

DNeKTPOMarHUTHbIC BOJIHBI.

CamocrositeibHoe u3y4deHume: PanuocBs3zp u TeneBuieHue. CBeT Kak
aJIeKTpOMarHuTHas BosiHa. MHTepdepentius u nudpakius cBera (4 yaca)

YMeTh: OCYIIECTBISATh COOPKY IIEKTPUIECKON NN M U3MEPATh CHUITY TOKa
Y HAIPsDKCHUS Ha €€ Pa3InYHBIX ydacTKaxX Ju(pakiuy CBETa.

Tema 3.4. CTpoeHue atoma u KBaHTOBasi Gusnka

B pe3yabTare u3yyeHHus CTYA€HTHI J0JIKHBI:

3naTh: ®oTtord(HEeKT U KOpIyCKYIsIpHbIE CBOMCTBAa cBeTa. Mcnonap3oBaHue
doTorpdekra B Texnuke. CTpoeHre aToma: IlaHeTapHas MOJENb U MoJeib bopa.
CamocrosiTenbHOe u3ydeHue: llorjomenne u HCIycKaHUWE CBETa aTOMOM.
KBanToBanue sHeprumu.

CtpoeHue aTOMHOTO A/1pa. DHEPrus paCUICIJIEHUS] aTOMHOTO SIIpa.

CamocrosiTesibHOe M3ydeHue: PairoakTHBHBIE U3JIyYEHUS U X

BO3/ICIICTBHE Ha )KMBbIE OpraHU3MBbI (2 yaca)

YMmern: omnpenesnarb NPUHIMI ACHCTBUS M BO3MOXHOE MCIOJIb30BAHME
Ja3epa, YCTaHaBIIMBAaTh HETATUBHBIC MTOCJIEACTBUS PAaINOAKTUBHBIX U3Jy4YECHUN Ha
OpraHU3MBbI )KMBBIX CYILECTB



TEMATHUYECKHWH IIJIAH YYEBHOM JIUCITATLIMHBI

Ne HaunmenoBanue pa3zzienoB MaxkcumansH | KoamuecTBo ayTUTOPHBIX Camocros
/T1 as yueOHas JacoB TIPH OYHOH opme TETHLHOE
Harpyska o0yueHus H3y4eHUe
BCETO TEOpUH JIII3
PA3JEJ 1 BUOJIOI'UA C 78 46 46 - 32
SJIEMEHTAMU
9KOJIOI'nn
1 Tewma 1.1. Haubonee obmue 38 26 26 - 12

pEACTABJIICHUA O ) XU3HU

2 Tema 1.2. Oprauusm yenosexka u | 34 18 18 - 16
OCHOBHBIC TIPOSIBIICHUS €T0
KHU3HEICSITEITBHOCTH
3 Tema 1.3. YUenosek u 6 2 2 - 4
OKpyIKaroIas cpena
PA3JIEJ 2. XUMUSA C 30 20 20 - 10
3JEMEHTAMMA
9KOJOI'nn
4 Tema 2.1. Bona, pacTBopsI 12 8 8 - 4
5 Tema 2.2. Xumuueckue 6 4 4 - 2

MPOLIECCHI B aTMOChepe

6 Tema 2.3. Xumus 1 opraHnusm 12 8 8 - 4
YenoBeKa
PA3JIEJI 3 ®U3UKA 54 42 42 - 12
7 Tema 3.1. Mexanuka 18 14 14 - 4
8 Tema 3.2. TerioBsie sIBICHHS 12 10 10 - 2
9 Tema 3.3. DnekTpoMarHuTHbIE 14 10 10 - 4
SIBIICHUS
10 Tema 3.4. CtpoeHue aTroma u 10 8 8 - 2

KBaHTOBas (bmnxa

HUTOIro 162 108 108 - 54




INEPEYEHb CAMOCTOATEJIBHBIX PABOT

. Konuuect
Paznen, Tema HanMeHnoBaH#Me TEMBI CAaMOCTOSITEIIFHON PabOTHI 50 YACOB Bun xonTposis
PazHooOpasue JKUBBIX OPraHU3MOB,
Paznen 1. IIPUHLUIIEL UX KIACCU(PUKAIUU
Tehfa 1.1 pHrHI (buxan 2 TabIUIA
p | OcHoBHble nonoxenus yuenus Y. [lapsuHa.
azgen 1.
Tehfa 11 Pa3BuTtne oprannyeckoro mupa. 6 KOHCIICKT
P 1 [Ipoucxoxaenue yenoBeka. YenoBeueckue JIOKIIaJT C
azgen 1.
Tew?a 1.1 pacel 4 HCITOJTH30BAaHUEM
o Mpe3eHTaluu
Pasnen | Kypenune xkak ¢aktop pucka. bonesnn JIOKJTaj C
Tema 1 2' OpraHOB JBIXaHUS U UX MPOPHUIaAKTHKA 4 UCIIOIB30BAHUEM
o Mpe3eHTaluu
N3MeHeHne  MbIIIbl  OpU  TPEHUPOBKE,
p 1 MOCJICACTBUSL  THUIIOJIMHAMMUH. ITpyumHbI
aszen 1.
TeNf[a 12 HApYLICHUS OCaHKH 31 pa3Burus | 4 KOHCTICKT
- IUIOCKOCTOIIHS
p 1 bakrepuu u BUpyChl Kak IpuYrMHa
aszen 1. N
TeNf[a 12 MH(EKIIMOHHBIX 3a00JICBaHUI 4 HUHCEPT
BrusiHue HapKOTreHHBIX BemlecTB (Tabaka,
QJIKOTOJIs, HAPKOTHKOB) Ha Pa3BUTHE U 3I0POBbE
Pazmen 1. yesnoBeka. HacnencTBeHHbIE U BPOKIEHHBIE
. 4 Mpe3eHTaINs
Tema 1.2. 3a00JIeBaHUs, IEPEAAIOIUECS MOJIOBBIM ITyTEM:
CIINM, cudunuc u ap.
Pasnen 1 Krnaccudukaius ObITOBBIX OTXOI0B U CIIOCO0 MX
’ WIH3ALMH 4 .
Tema 1.3. yr H OTIOPHBIN KOHCIIEKT
Pasen 2 Crnioco0rbl onpecHeHus BOJIbI
Tema 2 1' 4 OTIOpHAsl cxema
Paznen 2. Kucnorurie noxxau. KucinoTsl U mesioqu. 9 R S—
Tema 2.2. ITokazarens KMCIOTHOCTH pacTBOpoB pH
Pasnen 2 Posb )xHupoB B opranusmMe, X0JI€CTEpHH.
Tema 2 3' MuHepanbHble BENIECTBA B IPOAYKTaX MUTAHUS, 4 JOKIIan
e nuineBsie 100aBku. COaNaHCUPOBAHHOE MUTAHUE
3BYK " €TI0 HUCITOJIb30BAHUC B TEXHUKE U
Paznen 3. HCCIEN0BaTENbLCKAS
MEIUIINHE 4
Tema 3.1. pabora
p 3 DKOJIOTHYECKUE TMPOOJIEMbI, CBS3aHHBIE C
aszgen 3.
Tehfa 39 IPUMEHEHUEM  TEIUIOBBIX  MAIlMH, u|2 coo01eHne
B pobieMa SHEProcOepeKCHHS
Pazgen 3. Paguocss3e u teneBugeHue. CBET Kak 4 JOKJaJ ¢




Tema 3.3. aneKTpoMarHuTHas BosHa. Murepdepenuus n HCIIOJIb30BAaHUEM
nudpaxiys ceeTa [Ipe3eHTaluU
Paznen 3. PannoakTuBHBIE U3TyYEHUS U UX
. cooOuieHue
Tewma 3.4. BO3/ICIICTBHE HA JKUBbIE OPraHU3MBbI
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