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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOM nucuurinHbl « EcTecTBO3HaHUE» MpeTHa3Ha-
YyeHa JIJIs U3y4YeHHUs €CTECTBO3HAHUS B YUPEKICHUSAX CpeIHEro npodecCuoHaIbHO-
ro o0pa3oBaHus, peaTu3yoUUMX 00pa30oBaTEIbHYIO MPOrpaMMy CPEeIHEro (MOIHO-
ro) obmiero o0pa3zoBaHusi, MpU MOATOTOBKE KBAIM(DPUIIMPOBAHHBIX CIEIUATIUCTOB
CPEIHETO 3BEHA.

Pabouas nporpamMma opueHTHpPOBaHA HA JOCTHKEHUE CIEAYIOIINX LIEJICH:

o OCBOCHHME 3HAHMM O COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHE
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  OKPY)KAIOIIEro  MHpa, BOCHPUATHA  MHGOpMAIUH
€CTECTBEHHO-HAYYHOTO U  CIlenuadbHOro  (mpodeccroHaIbHO — 3HAYUMOTO)
coxepxkanms, nomydaemon u3z CMMU, pecypcoB HMHTepHeTa, CriemMaIbHOU U
Hay4YHO-TIOMYJISIPHOM JIUTEPATYPHI;

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

o BOCIUTAHME YOEKIECHHOCTH B BO3MOXXHOCTH TIIO3HAHHUS 3aKOHOB
MPUPOJBl U HCHOJb30BAHUS JOCTUKEHUW €CTECTBEHHBIX HAYK U1 Pa3BUTHUA
UBWIN3ALMY U TIOBBIIICHUS KaueCTBa KU3HH;

o NpUMeHeHue €CTeCTBEHHO-HAYYHBIX 3HAHUH B
npo¢ecCUuOHAIBHON JAesITeJIbHOCTH U MOBCEIHEBHOM KU3HM I oOecrieueHust
0€30MaCHOCTH KU3HEACATEILHOCTH; TPAMOTHOTO HCIOJIb30BaHUS COBPEMEHHBIX
TEXHOJIOTUH; OXPAHBI 3[I0POBbSI, OKPYKAIOIIEHA CPEBI.

OcHoBy paboueil mporpaMMbl COCTaBIISIET COJIEP)KAHKME, COTIACOBAHHOE C
TpeboBaHMsIMU (PeeparIbHOrO KOMIIOHEHTA TOCYJaPCTBEHHOTO CTaHIapTa CpeIHe-
ro (moJiHoTO0) 00I1Iero 00pazoBanus 6a30BOTO YPOBHSI.

[Iporpamma BkiIrO4YaeT B ce0si TP OCHOBHBIX paszjiena, 00Jiaarolire OTHO-
CUTEIIBHOM CaMOCTOSITEIBHOCTBIO U LEJIOCTHOCTHIO: «Du3ukayn, «Xumus ¢ OCHO-
BaMH JKoJorun», «buonoruss ¢ ocHoBamu skojoruw» i yupexaenuit CIIO,
o0ecreunBaOIINX TMOJATOTOBKY KBAIM(UIIUPOBAHHBIX CIEHUAIHUCTOB CPEIHETO
3BEHA 110 MTPOQPECCUSIM COIMATBHO-IKOHOMUYECKOTO U TYMaHUTapHOTO Ipoduiei.

3amMeTHOe MECTO B MporpaMMe 3aHUMAlOT WHTETPUPYIOIIUE, MEXIPEaMeT-
HBIC UJEU U TEMbl. JTO, B NEPBYIO OUYEpEllb, COJCPIKAHUE, OCBEILIAIONIEE E€CTe-
CTBEHHOHAYYHYIO KapTHHY MHpPa, aTOMHO-MOJIEKYJIIPHOE CTPOEHHE BEILIECTBA,
MpeBpallleHUe YHEPTUM, YEJIOBEKa KaK OMOJOTMUECKUN OpraHW3M M C TOYKH 3pe-
HUS €r0 XMMUYECKOTO COCTaBa, a TAK)KE BOMPOCHI SKOJIOTHUH.

B paGoueit mporpamMme mpencTaBieHbl AUIAKTUICCKUE STUHUIIBI, TIPU U3Y-
YEHUHU KOTOPBIX I1€JIECO00PA3HO aKIEHTUPOBAThH BHUMAHUE HA KU3HEHHO Ba)KHBIX
00BEKTaxX MPUPOJLI M OPraHU3ME YeJI0OBeKa. ITO BO/IA B aTMocdepa, KOTOphIE pac-
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CMaTPHUBAIOTCS C TOYKH 3PEHUS XUMHUYECKHX COCTaBA U CBOMCTB, UX 3HAUCHHMS IS
KU3HEAEATEIbHOCTU JIIoJIeN («XUMHUS C AJIIEMEHTAaMHU 3KOJOTHN»). DTO pa3ensl,
IIOCBSILLICHHBIE YEJIOBEUYECKOMY OpraHU3MY: BaKHEHIINE XUMHUUYECKHE COCAVMHEHUS
B opranusme («XuMHs C 3JIEMEHTaMU 3KOJOTHN»), CUCTEMBl OPraHOB, UX (PyHK-
UM, OXpaHa 370pOBbs, MNpPOPUIAKTHKA 3a00J€BaHMM W BPEIHBIX HPHUBBIYEK
(«buonorus ¢ 3neMeHTaMH 3KOJI0TuW»). BaxkHO ynenuTh BHUMaHHUE Oojee riry0o-
KOMY M3Y4YEHUIO TeMbl « OpraHu3M 4eJ0BEKAa U OCHOBHBIC IPOSIBIICHUS €TI0 KU3HE-
NEeATEIbHOCTHY, BOIPOCAM IKOJIOTHYECKOTO COJIEPKAHUS.

B pe3synbrare 0CBOECHHS AMCHMILUIMHBI «ECTECTBO3HAHME» CTYAEHT JOJKEH
3HATh:

3 1. OcHOBHBIE TPU3HAKH KUBOI'O: TUTAHUE, JbIXaHUE, BBIJICICHUE, pa3apa-
KUMOCTb, IOJIBUKHOCTb, PA3MHOKEHHE, POCT U PA3BUTHUE;

3 2. YpOBHM OpraHM3all{ KUBOM IMPUPOJIBIL: KIETOYHBIN, OPTaHU3MEHHBIN,
HaJOpraHU3MEHHBIN;

3 3. TkaHH, OpraHbl U CHCTEMBI OPraHOB YEJIOBEKA;

3 4. 3HaueHne NMHUTAHUS I POCTA, PA3BUTHSA U KU3HEIAECATEIBHOCTH Opra-
Hu3Ma. [lumeBapenue kak npouecc GU3NYECKON 1 XUMHUYECKOW 00paOOTKU MUIIIH.
Cucrema nuIeBapuTENIbHBIX OpraHoB. [IpeaynpexieHre nuieBpIX OTpaBiICHUN —
OprolHOrO TH(a, AUIEHTEPUH, XOJepbl. ['acTpUT U LUPPO3 NMEUEHHU KAK Pe3yJabTaT
BIIMSIHUS QJIKOTOJISI U HUKOTMHA HA OPraHU3M;

3 5. JIpIxaHue OpraHu3MOB Kak croco0 nmoyiydeHus sHeprud. OpraHel Abixa-
Hu. JKu3HEHHass eMKOCTb JIETKUX. TpEeHUpPOBKA OpraHOB JbIXxaHusA. bone3nu opra-
HOB JIbIXaHUS U UX MPOPUITAKTUKA;

3 6. [lonsATHAa OHMOreoLeH03a, SKOCUCTEMBI U Onoc(epsbl. Y CTOMYUBOCTD KO-
cucteM. BozzeiicTBue skonorudeckux (PakTopoB HAa OPraHU3M YE€JIOBEKa M BIIMS-
HUE JCATENbHOCTU YeJIOBEKa Ha OKPY’KAIOIIYI0 Cpeay (SA0XUMHUKAThI, POMBIII-
JIEHHbIE OTXO/Ibl, pauallis U IpyTrHe 3arps3HeHus). PanmonansHoe Npupoaonoib-
30BaHME;

3 7. ®Ousnueckue U XUMHUYECKHE CBOWMCTBA BOAbL. PacTBOpeHHE TBEpABIX
BELIECTB M ra3oB. MaccoBasl 101 BEIlleCTBAa B PaCTBOpPE Kak CIOCOO BBIPAKEHUS
COCTaBa pacTBOpa;

3 8. Boanbie pecypebl 3emiin. KaduecTBO BOJibl. 3arpsi3HUTENN BOJBI U CIIO-
co0bl ouncTkU. JKecTkast Bojia U ee yMsTrueHue;

3 9. Xumuueckuil coctaB Bo3ayxa. Atmocdepa u kaumaT. O30HOBBIE ABIPHI.
3arpsizHeHre atMoc(epbl U ero UICTOYHUKH. O30HOBBIE ABIPHI;

3 10. XuMuueckue 31eMEHTHl B Oprann3Me yenoBeka. OpraHnyeckue U He-
opranudeckue BemlectBa. OCHOBHbBIE KU3HEHHO HEOOXOIMMBIE COCTUHEHUs: Oell-
KM, YIIEBOABI, >KUPbI, BUTaMUHBI. CTpoeHUE OENKOBBIX MOJEKYJ. YTJIEBOIbl —
IJIaBHBIA UCTOYHHMK YHEPTUU OPraHU3Ma;

3 11. MexaHnuyeckoe JBUKEHUE, €0 OTHOCUTEIBHOCTh. 3aKOHBI JUHAMUKU
Herotona. Cuinbl B IpUpOAE: YIPYTOCTh, TPEHUE, CHIIA TSHKECTH. 3AaKOH BCEMUPHO-
ro taroreHus. HesecomocTs;



3 12. Umnynbc. 3aKOH COXpaHEHUsI UMITYJIbCa U pEaKTUBHOE ABMkeHue. [1o-
TEHUUAJbHAs U KUHETUYECKasl SHEPTUs. 3aKOH COXPaHEHUs MEXaHWYECKOW SHep-
run. PaboTta 1 MOIIIHOCTB;

3 13. Mexanunueckue kosnebanus. [lepuon u yacrora kosebanuii. Mexanu-
Yyeckue BOJIHbL. CBOMCTBA BOJIH. 3BYKOBBIE BOJIHBIL;

3 14. Ucropust atomuctuyeckux ydyeHui. HaOmioieHust U onbIThI, MOATBEP-
KIAIOIME aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macca u pa3Mepbl MoJie-
kyn. TernoBoe nBmxeHue. Temneparypa Kak Mepa CpeIHE KUHETUUYECKOM 3HEp-
MU YaCTHILL;

3 15. OObsicHEeHUE arperaTHbIX COCTOSIHUN BEIIeCTBa U (Pa30BBIX MEPEXO/I0B
MEXy HUMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MTPEICTABICHHUI;

3 16. 3aKk0oH coxpaHEHMs 3HEPrMM B TEILIOBBIX Ipoueccax. HeoOparumsiii
XapakTep TEIJIOBBIX MPOLIECCOB. TennoBble MAIUHBI, UX IPUMEHEHHE.

3 17. DnekTpuueckue 3apsabl U UX B3aUMOAEHCTBUE. DJIEKTPUUECKOE MOJIE.
[IpOBOJTHUKM M U30JIATOPHI B EKTPUIECKOM I0J1€. [[0CTOSHHBIN 2IEKTpUIECKUN
ToK. CHila TOKa, HalpsKEHHE, SIEKTPUYECKOE CONTPOTUBIIEHHE. 3aKoH Oma s
ydacTka 1enu. TemmoBoe 1elcTBUE 3JIEKTPUYECKOTrO TOKa U 3akoH [[xoynsa-JIeHna.
MarauTHoe mnoJjie TOKa ¥ JEHCTBHE MAarHMTHOIO IOJII Ha IPOBOJHUK C TOKOM.
DOneKTpoABUraTesb. SIBIeHUE 3JIEKTPOMArHUTHONM MHIYKIMH. DJIEKTPOTEHEpaTop.
Ilepemennslil Tok. [lonydeHne u nepenada 3JI€KTPOIHEPIUU. DIEKTPOMATHUTHBIE
BOJIHBIL;

3 18. ®ororddext u KOpmycKyJsipHbIE CBOMCTBa cBeTa. Mcmonb3oBaHue
doToapdekra B Texnuke. CTpoeHre aToma: IlaHeTapHasi MOJENb U MoJenb bopa.
CamocrositenbHoe u3ydenue: [lormomenre u ucnyckaiue csera aromom. Kpanro-
BaHHe dHepruu. CTpoeHUue aTOMHOIO siipa. DHEPIusl pacleryIeHUus aTOMHOIO sij-
pa.

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

V¥ 1. cocTaBasATh CXEMBI MPOLIECCOB, MPOTEKAIOIINX B KJIETKE; BJIAJIETh TEpP-
MUHOJIOTUEH TEMbI, CBS3bIBATH JEATEIBHOCTh OPraHOB KIETKH C (pu3mojoruye-
CKHMH ITPOLIECCAMM, ITPOTEKAIOIIMMHU B HEN; CPABHUBATH PACTUTEIIBHBIE U KUBOT-
HbI€ KJIETKH; CAMOCTOSITEJIbHO M3y4aTb CTPOEHHUE KIIETKH U JI€JaTh BBIBOJBI O €€
HBOJIFOLIMY, PEIIATh T€HETHYECKHUE 3a/1auy; COCTaBIIATh POJOCIOBHBIE IO HACIEH-
CTBEHHOMY NPU3HAKY;

VY 2. onpenensaTh ASHCTBHE JKEIIYJOUYHOTO COKa Ha OEJIKH, IEUCTBUE CIIIOHBI
Ha Kpaxmall, U3MEpPSTh KU3HEHHYIO €MKOCTh JIETKMX, YCTaHABIUBATh MPUYHMHHO-
CJIEJICTBEHHbIE CBSI3U;

VY 3. BBISIBUTH Pe3yJIbTaThl BO3JCHCTBUS YEIOBEKA HAa OUOT€OLEHO3bI, MPe/I-
BUJIETh UX MOCJEACTBUS; aHATU3UPOBATh BUJOBOM COCTaB OMOLIEHO30B;

VY 4. onpenensaTh MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, BBIABIATH UCTOY-
HUKH U IPUYMHBI 3aTPA3HEHUS PECHBIX BOJI, YCTAHABIMBATH B3AMMOCBSI3H MEXKIY
AHTPOIIOT€HHOM JAESATENBHOCTBIO U KAYECTBOM BOJBL;

VY 5. onpenensiTe XUMHUYECKUN COCTaB aTMOC(ephl, yCTaHABIMBATh MEXa-
HU3M 00pa30BaHUs KUCIOTHBIX JT0XKIEH;



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

VY 7. onpenensaTs 3aBUCUMOCTh YCKOPEHHS TEJIa OT €r0 MacChl U CHIIbI, JIEH-
CTBYIOILIEW Ha TEJNO, YCTAHABIMBATH OTHOCUTEIBHOCTH JBUKEHHUS, OTJIMYATH CBO-
00JIHbIE U BBIHY)K/ICHHbIC KOJICOAHMUS;

VY 8. u3MmepaTh TEMIIEpaTypy BELIECTBA B 3aBUCUMOCTH OT BPEMEHHU IIPU HU3-
MEHEHUSIX arperaTHbIX COCTOSIHWM, OTIWYaTh Pa3JIMYHbIE arperaTHbIE COCTOSIHUS
BEILECTBA, YCTAHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEX]Y MPUMEHEHUEM
TEIUIOBBIX MAIIMH U YKOJIOTUYECKUMU MPOoOIeMaMu COBPEMEHHOCTH;

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

VY 10. onpenensaTes NPpUHUMUI AEHCTBUSA U BO3MOKHOE UCIIOJIb30BAHUE J1a3epa,
yCTaHaBJIMBAaTh HETAaTUBHBIE MOCIEACTBUS PAaJUOAKTUBHBIX M3JIYYEHHH Ha opra-
HU3MBI KUBBIX CYIIECTB.

OBIIASI XAPAKTEPUCTUKA YUYEBHOM JIUCIIUILIMHBI «ECTE-
CTBO3HAHMUE»

EcrecTBo3HaHME — HayKa O SIBICHHUSIX M 3aKoHax Mnpupoabl. COBpeMEHHOE
€CTECTBO3HAHKUE BKJIFOYAET MHOYKECTBO €CTECTBEHHO-HAYUYHBIX OTPACIICH, U3 KOTO-
pBIX Hanbosiee BaKHBIMU SBIAIOTCS (pu3nka, Xumus U Ouosorusi. OHO OXBaThHIBAET
HIUPOKUM CIIEKTP BOIMPOCOB O PA3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPUPOJIBI, KO-
TOPBIE MOYKHO paccMaTpUBaTh KaK €JUHOE LIEJIOE.

EcTecTBeHHO-HayuUHbIC 3HAHUS, OCHOBAHHBIC Ha HUX TEXHOJIOTHH, (DOPMUPYIOT
HOBBIN 00pa3 >ku3HU. BeICOKOOOpa30BaHHBIN UETTOBEK HE MOXKET AUCTaHIIUPOBATh-
csl OT (pyHJaMEHTAJbHBIX 3HAHUK 00 OKpYKAIOLIeM MHPE, HE PUCKYS OKa3aThCs
OecroMOIIHBIM B MPO(ECCHOHATBLHON JeaTesibHOCTH. JIr000oe mepCcrneKTUBHOE
HAMpaBJICHHUE JIESITEIbHOCTH YEJIOBEKA MPAMO WIIM KOCBEHHO CBS3aHO C HOBOM Ma-
TepuagbHON 0a30M U HOBBIMHU TEXHOJOTUSIMH, U 3HAHUE UX €CTECTBEHHO-HAYYHOU
CYIIIHOCTH — 3aKOH ycCIiexa.

EcrecTBO3HaHNE — HEOThEMIJIEMAs] COCTABIIAIOIIAS KYJIbTYPBI: ONpPEAEsas MU-
pPOBO33pEHUE YEJIOBEKa, OHO MPOHUKAET M B TyMaHUTapHyl cdepy, u B o0iie-
CTBEHHYIO KW3Hb. PallmOHAJIIbHBIA €CTeCTBEHHO-HAYYHBIH METOMa, chopMUpOBaB-
IIMICS B paMKaX €CTECTBEHHBIX HAayK, 0Opa3yeT €CTeCTBEHHO-HAyYHYIO KapTUHY
MHpa, HeKoe o0pa3Ho-(prnocodckoe 00600IIeHNe HaYYHbIX 3HAHUM.

OcHOBY ecTeCTBO3HAHUS MPEJCTaBIsAET (PU3MKa — HAyKa O MPHUPOE, U3ydaro-
nasi HanboJee BaXKHbIC SIBJIICHUS, 3aKOHBI M CBOMCTBA MaTepUalibHOro Mupa. B ¢u-
3UKE YCTAHABJIMBAIOTCA YHUBEPCAJIbHBIC 3aKOHBI, CIIPABEIJIMBOCTh KOTOPBIX MOJ-
TBEPKAAETCSI HE TOJIBKO B 3€MHBIX YCIIOBUSIX U B OKOJIO3€MHBIX TPOCTPAHCTBAX, HO
1 BO Bcell BeenmeHHoM. B 3TOM 3akitodaercss OOUH U3 CYLIECTBEHHBIX IPU3HAKOB
bu3ukn Kak QyHIaMeHTanbHON Hayku. Pu3MKa 3aHMMaeT 0co00e MECTO Cpeau
€CTECTBEHHBIX HAYyK, MOATOMY €€ MPUHATO CUUTATh JUJIECPOM €CTECTBO3HAHUSI.

EcrecTBOo3HaHME KaK HayKa O SBJICHUSX U 3aKOHAX MPUPOJIbI BKIIOYAET TAKKe
OJIHY U3 BaXHEUIIUX OTPACIEN — XUMHUIO.

XUMHsT — HaAyKa O BEUIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX, MPOLIECCaX
MpPEBPAILECHUS], UCHOJb30BAHUHM 3aKOHOB XHMMHHM B MPAKTHUYECKON AESATEIbHOCTU
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JOJIEH, B CO37JaHUM HOBBIX MaTEPHAJIOB.

buonorus — cocraBHast 4acTb €CTECTBO3HAHUSA. JTO HayKa O KUBOW MPHUPOJE.
Ona u3y4aeT pacTUTENbHbIN, KUBOTHBIA MHUpP U YEJOBEKa, MCIOJIb3Ys Kak COO-
CTBEHHBIE METOJbI, TAK U METOJIbI JPYTMX HAyK, B YACTHOCTU (U3HKH, XUMHUU U
MaTEeMaTUKH: HAOIIOACHUS, SIKCIIEPUMEHTBI, UCCIIEIOBAHUS C TIOMOIILI0 CBETOBOTO
U 3JIEKTPOHHOTO MUKPOCKOMA, 00pab0TKYy CTaTUCTHUYECKUX JaHHBIX METOJAMH Ma-
TEMaTUYECKOW CTATUCTUKHU W JIp. BUONOrUS BBISBISET 3aKOHOMEPHOCTH, MPUCY-
IIMe KU3HU BO BCEX €€ IMPOSIBJICHUSIX, B TOM YHCJIE OOMEH BEIIECTB, POCT, pa3-
MHOKCHHE, HACIICCTBEHHOCTh, H3MEHYHUBOCTH, 3BOJIIOIHIO U JIP.

B mpodeccrnonanbHbIX 00pa30BaTEeNbHBIX OPTaHU3AMMIX, PEATU3YIOMUX 00pa-
30BaTeNbHYIO TIPOTPAMMYy CPEIHEro 00IIero oOpa3oBaHMsS B MpeAeIax OCBOCHUS
[MIICC3 CIIO na 6a3e OCHOBHOTO OOIIETO O0Opa30BaHUs, U3Y9a€TCs] UHTETPHUPO-
BaHHAas y4yeOHas AuciuIuimHa «EcTecTBO3HAHME)», BKIIOYAIOIAs TPU paszeiia, 00-
JaatoIe OTHOCUTEIILHON CaMOCTOSTEILHOCTBIO U LIETOCTHOCThIO — «DU3HKaY,
«Xumus», «bUoONOrus» — UYTO HE HapyllaeT MPUBBIUHYIO JIOTUKY €CTECTBEHHO-
HAy4YHOT'O 00pa30BaHMs CTYJCHTOB.

[Ipu ocBoenuu mpodeccuit CIIO u cnenuanbHocterr CIIO couumanbHO-
HKOHOMHYECKOTO ¥ TyMaHUTapHOTo mpoduiiei mpodecCHoHaTbHOr0 00pa30BaHUs
€CTecTBO3HaHUE M3ydyaeTcs Ha 6azoBoM ypoBHe DI'OC cpemnero odiiero oopa3o-
BaHUS C YUETOM Clleln(PUKN ocBauBaeMoi mpodeccuu Wir CrenuaibHOCTH.

DT0 BBIpaKAETCS B COACPKAHUN 00yUEHHUS, KOJTMIECTBE YACOB, BBIICIIICMBIX Ha
W3YYCHUE OTHIEIBHBIX TEM MPOTPAMMBI, TTyOMHE MX OCBOCHHUS OOYyYarOIIUMHUCS,
o0BeMe W XapakTepe MPaKTHUYCCKUX 3aHATHH, BUIAX BHEAYIUTOPHOW CaMOCTOS-
TEJIHLHOW padOTHI CTYICHTOB.

B mporecce peanuzauuu coiep:kaHus y4eOHOW AUCHUIUIMHBI «EcTecTBO3Ha-
HUE» 3HAUYMMO H3ydeHHE paszaena «Pusmka», KOTOPBIM BHOCUT CYLIECTBEHHBIN
BKJIAJl B CUCTEMY 3HAHUN 00 OKPY)KaIOIIEeM MHUPE. DTOT pa3zien SBISETCS CUCTEMO-
00pa3yroImM ISl IPYyTrux pa3feiaoB Y4eOHON MUCIHUIUIMHBI, TTOCKOJbKY (hHu3nuye-
CKH€ 3aKOHBI JIS)KAT B OCHOBE COJICPKAHUS KYPCOB XUMHH U OUOJIOTHH.

[Tpu uzydyeHun yueOHOTO MaTepuasia o XUMHUHA U OMOJIOTHH 11e71eCO00pa3Ho aK-
[IEHTUPOBATh BHUMAaHKUE OOYYAIOIINXCS Ha KU3HEHHO BXKHBIX O0BEKTAX MPUPO/IBI
W OpraHm3Me uejioBeka. ITo ruapocdepa, armochepa u 6mocdepa, KOTOpbIe pac-
CMATPHUBAIOTCS C TOYKH 3PEHUS XMMHYECKHUX COCTABOB M CBOMCTB, MX 3HAUCHUS
JUTSL J)KU3HEICATETBHOCTH JIFOJICH, 9TO COJIEp’KaHHWE, OCBEIIAIoNIee POJb BaKHEH-
IIMX XUMHYECKUX 3JIEMCHTOB B OPTraHHU3ME YEJIOBEKa, BOIIPOCH OXPAaHbI 3I0POBbS,
nporIIaKTUKKA 3a00JICBaHUN M BPEAHBIX TMPUBBIYEK, TOCICACTBHA H3MCHCHHS
Cpellbl OOMTaHUS YEIIOBEKa JIJIs YSIIOBEUSCKOM ITUBUITU3AIIAH.

3aMeTHOE MECTO B COJICp)KaHUM YUEOHOW MUCIMIUIMHBI 3aHUMAeT y4eOHBIN Ma-
TepHuay, He TOJbKO (OPMHPYIONINI €CTeCTBEHHO-HAYYHYI0 KapTUHY MHUpa y CTY-
JICHTOB, HO W PACKPBIBAIONINNA TPAKTUYECKOE 3HAYCHHE ECTECTBEHHO-HAYUYHBIX
3HAHHUH BO BCeX cepax KU3HU COBPEMEHHOTO OOIIeCTBa, B TOM YHCIIE B TYMaHHU-
TapHOH cdepe.

B nienom yuebnas mucrnuninuHa « EctecTBO3HAHME», B COMEp)KaHUH KOTOPOH Be-
JyIIAM KOMIIOHEHTOM SIBJISIFOTCSI HAYYHBIC 3HAHUS M HAYYHBIE METObI MTO3HAHUSA,

7



no3BOJIAET chopMHUpOBaTH y OOYUYaAIOIIUXCS IEJIOCTHYIO €CTECTBEHHO-HAYUYHYIO
KapTHUHY MUPA, TPOOYIUTH Y HUX SMOIMOHAIBHO-IIEHHOCTHOE OTHOIICHHUE K HM3Y-
JaeMOMYy MaTepuaiy, TOTOBHOCTh K BBIOOPY JCWCTBHIA ONpPEIeTICHHON HaIllpaBICH-
HOCTH, YMEHHE KPUTHUECKH OIICHUBATH CBOW M Uy>KHE JCHUCTBHUS U MTOCTYIIKH.

WuTerpupoBaHHOE COJIep)KaHue YIeOHOW AMCIMILINHBI MTO3BOJISET MperogaBa-
TesIM (PU3UKH, XUMUAW U OMOJIOTUHA COBMECTHO OPTaHW30BaTh U3YYCHHUE €CTECTBO-
3HaHUs, UCTIOJB3Ys HMEIOIIHNECs YaCTHBIE METOAMKH TPEI0IaBaHUs TIPeIMeTa.

N3yuenue oOmieoOpa3oBaTenbHON Y4eOHONW AUCIUIUIMHBI «EcTecTBO3HAHUE)
3aBeplIaeTcs MOoJABEIEeHHEM HUTOroB B (opme nuddepeHIpoBaHHOTO 3aueTa B
paMKax MPOMEKYTOYHOU aTTECTAIlMH CTYACHTOB B IPOIECCE OCBOCHUS OCHOBHOM
[TIICC3 CIIO ¢ moxyyeHneM CpeaHero o0Iero oopa3oBaHus.

MECTO YYEBHOI JUCHUILIMHLI B YYEBHOM ILUIAHE

VYyebnas nucnurimHa «EcTecTBO3HaHUE» SABISETCS YY€OHBIM IMPEAMETOM IO
BBIOOpY U3 00s3aTenbHON mpenMmeTHor obnactu «EctectBenHble Haykn»y OI'OC
cpenHero ooOiero odpa3zoBanusa. YueOHas nucuuiuiiHa «EcrtecTBo3HaHUe) SBIIS-
eTcs 6a3oBor pucrumummHON BJ1.07

PE3YJILTATBI OCBOEHUSI YUEBHOM JUCLUTLTAHBI

OcBoenue conepxkanus ydeOHOU Aucuuiinabl «EctecTBO3HaHUE» obOecrie-
YMBAECT JOCTHKECHUE CTYJICHTAMHU CIEAYIOIINX Pe3yJabTATOB:

* TUYHOCHIHBIX

JI 1. ycTOWYUBBIA HMHTEpPEC K HUCTOPUM W JIOCTHKEHHSIM B 00JIACTU ecTe-
CTBEHHBIX HayK, YyBCTBO FT'OPJAOCTH 3a POCCUICKUE €CTECTBEHHBIC HAYKH;

JI 2. TOTOBHOCTH K TMPOJOIKEHUIO 00pa30BaHMsl, TTOBBIIIICHUIO KBaIu(dHUKa-
1M B U30paHHOM TTPOheCCHOHAIBHON IESITEIFHOCTH C MCIIOJIB30BAHUEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HAYK;

JI 3. 00BEKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIICTCHIIMH B 0OJIACTH €cTe-
CTBCHHBIX HayK JUIs YeJoBeKa M OOIIECTBAa, YMEHHE HCIIOJIb30BaTh TEXHOJOTHYE-
CKHE JOCTH)KCHHUS B 00JlacTH (PU3MKU, XUMHH, OMOJIOTHH ISl TOBBIIICHUS COO-
CTBEHHOT'O HMHTEIJICKTYaJIbHOTO Pa3BUTHS B BBIOpaHHON MpodecCHOHANBHON 1es-
TEJIBHOCTH;

JI 4. yMeHue TpoaHaIU3UPOBATh TEXHOTECHHBIE MOCIEICTBUS JIJIs1 OKpPYKaro-
el cpeibl, OLITOBOM M MPOW3BOJACTBEHHOM JIEITEIHLHOCTH YEJIOBEKA;

JI 5. TOTOBHOCTb CaMOCTOSITEJILHO JOOBIBaTh HOBBIC JJIs1 C€0sI €CTECTBEHHO-
Hay4YHbIC 3HAHUS C MCIOJIb30BAHHEM JIJI1 TOTO JIOCTYMHBIX UCTOYHUKOB HMH(OP-
MaIuu;

JI 6. ymeHue ynpaBisiTb CBOEH MO3HABATEIBLHON NEATEIbHOCTBIO, POBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJICKTYaIbHOTO Pa3BUTHSI;

JI 7. ymeHue BBICTpanBaTh KOHCTPYKTUBHbBIC B3aUMOOTHOIIEHUSI B KOMaH/IE
T10 PEIICHUIO 00X 3a7a4 B 00JIaCTH €CTECTBO3HAHUS;

. MemanpeomMemHupix:



M 1. oBnaseHue yMEHUSAMH U HaBbIKAMU Pa3JIMYHbBIX BUJOB MTO3HABATEIbHON
JEATEIIbHOCTH JIJIS1 U3YyYEHHS Pa3HbIX CTOPOH OKPYKAIOILIET0 €CTECTBEHHOTO MUPA;

M 2. npuMeHeHHEe OCHOBHBIX METOOB IMO3HAHMS (HAOIOACHUS, HAYYHOTO
HKCIIEPUMEHTA) JUIsl U3YUCHUS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpa, ¢ KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTh CTAJKUBATHCS B MPOQPECCHOHAIb-
HOM cdepe;

M 3. ymeHue onpeensTh UEeIu U 3aJ]a4u JIeITeIbHOCTH, BRIOUPATh CpelicTBa
JUISL X TOCTUXKEHUS HA TIPAKTUKE;

M 4. yMeHue UCHoyib30BaTh PAa3IUYHbIE UCTOYHUKHU JJIS TMOJYUYECHUS! eCcTe-
CTBEHHO HAyYHOW MH(OpPMAIIUU U OIEHUBATH €€ JOCTOBEPHOCTD IS JOCTHKCHUS
MOCTaBJICHHBIX 1IEJICH U 3a]a4;

* npeoMemHbIX:

11 1. cpopMUPOBaHHOCTH MPEICTABIECHUI O LEIOCTHON COBPEMEHHOM ecTe-
CTBEHHO - HAYYHOU KapTUHE MUpa, IPUPOJE KaK €IUHON LEIIOCTHOU CUCTEME, B3a-
MMOCBSI3U 4YeJIOBEKa, MPUPOJIbI U OOIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX Mac-
mrabax BceneHHoi;

I1 2. BnageHue 3HaHUSAMU O HauOoJiee BaXKHBIX OTKPBITUAX U JIOCTHKECHUSIX
B 00JIaCTH €CTECTBO3HAHMUSI, TOBJIUSIBIINX HA YBOJIIOIUIO MPECTABICHUN O MPUPO-
Jie, HAa Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

IT 3. chopMUPOBAaHHOCTH YMEHUSI MPUMEHSITh €CTECTBEHHO-HAYYHbIC 3HA-
HUS 17151 OOBSICHEHUS OKPY’KAIOIIUX SIBIICHUM, COXpaHEHUsI 3/I0pPOBbsl, 00eCTIeUeHUs
0€30MaCHOCTH YKU3HENIESITEIbHOCTH, OEpPEKHOTO OTHOUICHUS K MPUPOJE, paluo-
HAJIBHOTO MPUPOJOIOIb30BAHUA, @ TAKKE BBIIIOJHECHUS POJU TPAMOTHOIO MOTpE-
ourens;

IT 4. chopMHpOBAaHHOCTH MPENCTABICHUNA O HAyYHOM METOJE IMO3HAHUS
MPUPOABI U CPEACTBAX U3YUYEHHUS] METaMHUpa, MAaKpOMHUPa U MUKPOMUPA; BIaJCHUE
prUeMaMi €CTeCTBEHHO-HAYUHBIX HAOIO/IEHU, OTIBITOB, UCCIIEAOBAHHMN U OIICHKU
JIOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTATOB;

IT 5.BnageHue MOHATUHHBIM almapaToM €CTECTBEHHBIX HAYK, IO3BOJISIO-
MM TO3HABaTh MHUpP, YYAaCTBOBATh B JUCKYCCHSIX IO €CTECTBEHHO-HAy4YHBIM BO-
pocaM, WCIOJIb30BaTh PA3IMYHbIE WCTOYHUKU HHGOPMAIMH 7SI TOJATOTOBKHU
COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCUTHCA K coobmenusm CMMU, conepxanium
Hay4HYI0 HH(OpMaIIHIO;

IT 6. chopMUpOBAaHHOCT, YMEHHUM TMOHUMATh 3HAYUMOCTh E€CTECTBEHHO-
HAy4YHOTO 3HAHMS JJI KaKJIOro 4ejJoBeKa HE3aBUCUMO OT €ro mpodecCuoHaTbHON
NeATEeIIbHOCTH, pa3indyaTh ()aKThl U OLICHKHU, CPAaBHUBATH OIICHOUYHbBIC BHIBOIbI, BU-
JIETh UX CBA3b C KPUTECPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHONW CHUCTE-
MOM LIEHHOCTEM.



COJEPKAHME YUEBHOW JUCHMILIAHBI

BBenenue
OcHoBHbIC Hayku O npupoje (pusnka, Xumusi, OMOJOTHS), UX CXOJCTBO U
oTnanuus. EcTecTBEeHHOHAayYHBIN METOJ MO3HAHUS M €r0 COCTABJIAIOIINE: HaOII0-
JICHHUE, U3MEpPEHHE, SKCTIEPUMEHT, THIIOTE3a, TCOPHSL.

Pasznen 1 BUOJIOI'USA C QJIEMEHTAMM 3KOJIOI'A

Tema 1.1. Han0oJuiee o01ume npeacraBjaeHus 0 s KU3HU

B pesyabrare H3y4eHUs1 CTYACHThI J0JKHbI:

3HaTrb: OCHOBHBIE PU3HAKHU JKUBOTO: TUTAHKUE, JbIXAHUE, BBIJIECICHUE, pa3-
JIPaXUMOCTh, MTOABUKHOCTb, PA3MHOXEHHE, POCT U Pa3BUTHE. Y POBHU OpraHu3a-
LIWN )KABOW MPUPOBL: KJIETOUYHBIA, OPraHU3MEHHBIN, HATOPTaHU3MEHHBIN

CamocrosiTe/ibHOEe M3yYeHHMe: pa3HOOOpa3ue >KUMBBIX OPraHW3MOB, MPHUH-
UMbl UX KJaccudukamuu (2 yaca)

Kierounoe crpoenune opranu3moB. OOMEH BEUIECTB U MPEBPALLEHUE SHEP-
ruu B kietke. Monekyna JIHK — Hocutenb HacliencTBeHHON HH(pOpMaIIU.

DBOMIONMSA KUBOTO. [[BHXKYIIME CHIIBI 3BOJIOLMU: HACIECICTBEHHOCTb, M3-
MEHYHMBOCTb, €CTECTBEHHBIN 0TOOP, MPUCTIOCOOIEHHOCTh OPTaHU3MOB

CaMocTosiTe/iIbHOE N3yYeHHEe: OCHOBHbIE MON0KeHUsS yuenus Y. JlapBuHa.
Pa3ButHe oprannueckoro mupa (6 4acoB)

CamocrositeibHoe n3ydeHue: IIponcxoxnenne udenoBeka. YenoBeueckue
pacsl (4 Jaca)

YMeTh: COCTaBJISITh CXEMBI IIPOLECCOB, NMPOTEKAOIIMUX B KIETKE; BIAACTh
TEPMUHOJIOTHEN TeMBbl, CBS3BIBATH JCSATEILHOCTh OPraHOB KJIETKU C (PU3HOJIOTHYEe-
CKMMH IPOLIECCAMH, MPOTEKAOIIUMHU B HEW; CPABHUBATH PACTUTEIIBHBIE U )KUBOT-
HbIE KJIETKH; CAMOCTOSATENIBHO M3y4YaTb CTPOCHHME KIIETKH W JI€JaTh BBIBOIBI O €€
DBOJIIOLIMM, PEIIaTh TEHETUYECKUE 3aaui; COCTABJIATH POJOCIOBHBIE IO HACIEN-
CTBEHHOMY MPHU3HAKY.

Tema 1.2. Opranusm 4ye10BeKa U OCHOBHbIE IIPOSIBJICHUSA €r0 KU3HeAesATe/ b-
HOCTH

B pe3yibTare udyyeHusi CTYA€HTHI JOJKHBI:

3HaTh: TKaHM, OPraHbl ¥ CUCTEMbI OPTAaHOB YETIOBEKA.

3HaueHUE TUTAHUS JIJIST POCTA, PA3BUTHSI U KU3HEACATEIHPHOCTA OPraHU3Ma.
[TumeBapenue kak mporiecc GU3MIecKoil u XxumMuueckoi oopadotku mumu. Cu-
CTeMa MHINECBAPUTEILHBIX OpraHoB. [IpeaynpexacHue MUIIEBBIX OTPABICHHA —
OpromrHOTO TH(A, TU3CHTEPUH, XOJIEePhl. [ aCTPUT M ITUPPO3 TICYCHH KaK pe3yIbTaT
BIIUSTHUS QJTKOTOJISI 1 HUKOTHHA HA OPTaHU3M.

JIpIxaHue OpraHu3MOB Kak CIoco0 moiaydeHus sHeprur. OpraHbl TbIXaHHS.

JKu3HeHHast eMKOCTh JIETKMX. TpeHHpOBKa OpraHoB JbIXaHUs. bBoJe3HM OpraHoOB
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JBIXaHUS U UX TPO(UIaKTHKA.

CamocrosiTesibHOe u3yuenne: Kypenue kak ¢akrop pucka. bonesnu opra-
HOB JIbIXaHUS U UX npodurakTuka (4 yaca)

KocTu, MBIIIBI, CyXOKUITUSI — KOMIIOHEHTHI OIOPHO-/IBUTATEIBHON CUCTE-
Mbl. MblllIeYHbIEC TBUKEHUS U UX PETYJISLUs. Y TOMJICHUE MBI IPU CTATUYECKON
U TUHAMUYEeCKOi paboTe.

CamocrosiTesibHOe H3yuyeHue: V3MeHeHre MBIIIIBI PU TPEHUPOBKE, IO-
ciencTBus TunoguHaMud. [IpuduHBl HApYIICHUS] OCAaHKW U Pa3BUTHS TJIOCKOCTO-
nus (4 yaca)

OcHoBHBIE GYHKIIUUA KpPOBH M €€ cocTaB. KpoBeHocHas cuctema. iMmyHU-
TET ¥ UMMYHHAas CUCTEMA.

CamocTrosiTesibHOe M3yueHne: baktepun u BUPYCHl KaK MPUYUHA MHQEK-
IIMOHHBIX 3a00s1eBaHul (4 yaca)

NunuBunyanbHoe pa3Buthe opranusma. [lomoBoe co3peBanue. MeHcTpya-
s u nojuttonua. OrmnonorBopenne. O6pa3zoBaHre U pa3BUTUE 3aPOJIbIIIA U TIIO-
na. bepeMeHHOCTh U POJIbI.

CamocrosiTesibHOe U3ydyeHHe: BiusHue HapKOreHHBIX BeliecTB (Tabaka,
QJIKOTOJIsl, HAPKOTUKOB) Ha Pa3BUTHE U 3JI0POBbE uelioBeka. HacnejacTBeHHbIE U
BPOXKJICHHbIE 3a00sieBaHus, niepenaromnmecs nojgoseiM mytem: CITU/, cuduuc u
np.(4 gaca)

YMmerh: onpenensiarth JIESUCTBUE JKEIYJOYHOTO COKa Ha O€NIKH, JEeUCTBUE
CJIFOHBI Ha KpaxMall, U3MEPSTh KU3HEHHYI0 €MKOCTh JIETKUX, YCTAHABIMBATh MPH-
YUHHO-CJICJICTBEHHBIC CBSI3H

Tema 1.3. YesroBek U OKpy:ka0IIaf cpeaa

B pe3yibTate udyyeHusi CTYAEHTHI JOJIKHbBI:

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

Bo3zaeiictBue skonorndeckux (pakToOpoB Ha OPraHU3M YEJIOBEKA U BIIMSHHE
JeSATETLHOCTH YEJIOBEKA Ha OKPYKAIOITYI0 Cpeay (SI0XUMUKATHI, MPOMBIIIIICHHBIC
OTXOJIbl, paJiuaIvs U Apyrue 3arpsi3Henus). PanmonanbHOe PUPOIOTOIB30BAHKE.

CamocTosiTe/ibHOEe H3yUYeHHUe: Kiaccudukaiusi ObITOBBIX OTXOJOB U CIIO-
co0 ux yrunuzanuu (4 gaca).

YMeTh: BBIIBUTH PE3yJbTAaThl BO3JCHCTBUS YEJIOBEKa Ha OHOTEOICHO3HI,
MPEABUACTh UX TTOCIICICTBUS; aHAIM3UPOBATh BHIOBOM COCTaB OMOIICHO30B.
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PA3JIEJI 2. XUMUSA C SJIEMEHTAMMU 9KOJIOTUHN
Tema 2.1. Boga, pacTBopbl

B pe3yabTare H3y4eHUs CTYACHTBI JOJIKHbI:

3HaTh: Ou3nuecKkre U XMMUYECKUE CBOMCTBA BOJIbl. PacTBOopeHue TBEpIbIX
BELIECTB M ra3oB. MaccoBas 10Ji BEIECTBA B PAaCTBOPE KaK CIIOCOO BBIPAKEHUS
COCTaBa pacTBoOpa.

Bogansie pecypebl 3emnu. KauectBo Boabl. 3arpsa3HUTENN BOJABI U CIOCOOBI
OouuCTKH. JKecTkas BoJa U €€ yMATYCHHE.

CamocTrosiTesIbHOE H3YUeHHe: CIIocOObI OIPECHEHUs BObI (4 yaca).

YMerb: onpenessaTh MacCOBYIO JOJIIO BELIECTBA B PaCTBOPE, BBIABIIATDL HC-
TOYHUKU U IPUYMHBI 3arpsi3HEHUSA IIPECHBIX BOJ, YCTAHABIMBATH B3aUMOCBA3U
MEKly aHTPOIIOTEHHOM JAEATEIBHOCTBIO N KAYECTBOM BOJIBI.

Tema 2.2. XuMuueckue npoueccbl B armocdepe

B pe3ysbTaTe u3yuyeHus CTYJAEHTHI JOJIKHbI:

3HaTh: XMMUYECKUN cOCTaB Bo3ayxa. ATMmocdepa u kiumar. O30HOBbBIC
IbIpbL. 3arps3HeHne arMochepsl U €ro UCTOYHUKHU. O30HOBBIE JBIPHI.

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

YMeTh: onpenensTh XUMHUECKH cocTaB aTMOCc(ephl, yCTaHABIUBATh Me-
XaHU3M 00pa30BaHUS KUCIOTHBIX TOKICH.

Tema 2.3. XuMusi 1 OpraHusm 4eJiOBeKa

B pe3yabTate u3y4yeHUs CTYAEHTHI JOJIKHBI:

3HaTh: XUMUYECKUE DJIEMEHTHI B OpraHu3Me ueyioBeka. OpraHnyeckue u
HeopraHuyeckue BemecTBa. OCHOBHBIE KU3HEHHO HEOOXOAMMBIE COEAMHEHMS:
O€JIKH, YTIeBObI, KUPbI, BATAMUHBI. CTpoeHHE OEIKOBBIX MOJEKYNI. YTIIEBOIbI —
IJIABHBIN UCTOYHUK SHEPTUU OpraHu3Ma.

CamocrosiTesibHOE H3yyeHue: Poib )KUPOB B OPraHU3MeE, XOJIECTEPHH.

MuHepalibHbI€ BEIlIECTBAa B MPOJYKTaX MUTAaHUS, NUIIeBbie n00aBku. COa-
JAHCUPOBAaHHOE MUTaHue (4 Jaca).

YMeTh: onpenensaTh XUMAYECKU COCTaB, CBOMCTBA W (PYHKITUU OpraHUYe-
CKHX BEIIECTB B OPraHU3ME YEJIOBEKA.
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PA3JIEJI 3. PU3UKA

Tema 3.1 Mexanuka

B pesyabrare u3y4eHus1 CTYA€HTbI J0JKHbI:

3Harh: MexaHndyeckoe JBIKCHHE, €T0 OTHOCHTEIILHOCTD. 3aKOHBI JTMHAMM-
Kk Hprotona. Cuibl B mpupoje: ynpyroctb, TpeHUE, CUIa TSHKECTU. 3aKOH BCe-
MHPHOT'O TATOTeHHs. HeBecoMOCTb.

Nmnynbe. 3aKOH COXpaHEHMSI MMITYJIbCa U PEAKTUBHOE JBUXKeHHE. [loTeH-
HUQIbHAS U KMHETUYECKasi SHEPrus. 3aKOH COXPAHECHUS MEXaHMYECKOW SHEPTHUH.
PaboTra 1 MOIIIHOCTB.

Mexannueckue kosieOanus. Ilepuon u yactora kojebanuii. MexaHuuecKkue
BOJIHBI. CBOMCTBA BOJIH. 3BYKOBBIC BOJIHBI.

CamocTosiTe/IbHOE U3Y4Y€eHHE: 3BYK U €r0 HCMOJIb30BaHHWE B TEXHUKE U Me-
nuiuHe (4 gaca)

YMeTh: Onpenenars 3aBUCUMOCTb YCKOPEHHS Tejla OT €ro MacChl U CHJIBI,
JICUCTBYIOIIEH HA TEJIO, YCTAHABJIMBATH OTHOCUTEIBHOCTH JBHXEHHS, OTJIMYATh
CBOOO/IHBIC U BBIHYKJICHHbBIEC KOJICOAHMUSI.

Tema 3.2. TensioBbIe¢ ABJICHUA

B pe3yabTate u3y4eHus: CTYA€HTbI J0JKHbI:

3narb: Vcrtopust atomuctuueckux ydueHuid. HaOmronaeHuss ¥ ONBITHI, MOJ-
TBEPKIAIOIIME ATOMHO-MOJIEKYJISIPHOE CTPOEHHME BemiecTBa. Macca W pa3mepsbl
MoJiekys. TeroBoe ABkeHue. Temreparypa Kak Mepa CpeIHEH KMHETHYECKOU
HHEPIUM YACTHII.

OOBsiCHEHUE arperaTHbIX COCTOSIHUM BellleCTBa U (Pa30BBIX MEPEXOJ0B MEXK-
JIy HIMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEICTABICHUM.

3aK0H COXpaHEHHS PHEPIUHU B TEIIOBLIX mpolieccax. HeoOpaTtumelii xapak-
Tep TEIUIOBBIX MPOIIECCOB. TemIOBbIE MAIIMHBI, UX TIPUMEHEHUE.

CaMocTosiTeJIbHOE H3YyuyeHHe: DKOJOTHYSCKHE IPOOJIeMBI, CBSI3aHHBIC C
MPUMEHEHUEM TEIUIOBBIX MAIllMH, U TTpo0semMa 3HeprocoepekeHus (2 yaca)

YMeTh: u3MepATh TEMIIEpaTypy BEIIECTBA B 3aBUCMMOCTH OT BPEMEHU MPHU
M3MEHEHHUSIX arperaTHbIX COCTOSTHUM, OTJIMYATh PA3IMYHBIC arperaTHbIe COCTOSIHUSA
BEILIECTBA, YCTAHABJIMBATH MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy NMPUMEHEHUEM
TEIUIOBBIX MAIIUH U SKOJOTUUYECKUMH MPOOIEeMaMHi COBPEMEHHOCTH.

Tema 3.3. DjeKTpOMATrHUTHbIE ABJICHUS

B pesyabrare M3y4eHUs CTYACHTbI JOJKHbI:

3HaTh: DJIEKTPUUYECKUE 3apsJIbl U UX B3AUMOJICUCTBUE. DIEKTPUUECKOE 0~
ne. [IpOBOTHUKH U U30JIATOPHI B JIIEKTPUUECKOM MOJIE.

[ToctostnubIN AnekTpudeckuil TOK. Criia TOKa, HAPSKEHUE, SJIEKTPUUECKOE
conporuBieHue. 3akoH OMa Uil ydacTka Lenu. TennoBoe IeHCTBUE DIIEKTpHUYe-
CKOTO TOKa M 3aKkoH J[xoymnsa-JIenua.
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MarauTtHo€e ToJie TOKa W JEMCTBHE MAarHUTHOTO TOJISI HA TMPOBOJIHUK C TO-
KOM. DJIEKTPOIBUTATENb.

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

DNEeKTPOMarHUTHbIEC BOJTHBI.

CamocrosiTesibHoe n3ydenue: Panuocssss u teneBujienne. CBET Kak dJIeK-
TpomMarHuTHas BojiHa. UHTepdepentus u nudpaxius cBera (4 dyaca)

YMeTh: OCYIIECTBISATh COOPKY IIEKTPUIECKON NN M U3MEPATh CHUITY TOKa
Y HAIPsDKCHUS Ha €€ Pa3JINYHBIX ydacTKaxX Tudpakiuy CBETa.

Tema 3.4. CTpoeHue aToma U KBaHTOBas pusuka

B pesyabTare n3y4eHHMs CTYACHTHI JOJIKHBI:

3HaTb: P0oT03PPEKT U KOPIYCKYJSIpHBIE CBOICTBa cBeTa. Vcnonbs3zoBanue
doToapdexra B Texnuke. CTpoeHre aToma: IlaHeTapHas MOJENb U MoJeib bopa.
CamocrositenbHoe u3ydenue: [lormomenre u uciyckanue csera aromom. Kpanro-
BaHUE SHEPTHUU.

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

CamocrosiTesibHOe u3yueHue: PairoakTUBHBIEC U3IIyYEHUS U UX

BO3J/ICIICTBHE HA KUBBIEC OPraHU3MbI (2 yaca)

YMerb: onpeaessaTs NPUHLIMI ACHCTBHUS U BO3MOYKHOE HCIIOJIb30BAaHUE JIa-
3epa, YCTaHaBJIMBaThb HETATUBHBIC IOCIEACTBUS PAJIMOAKTHBHBIX HW3JyYCHHH Ha
OpraHU3MBbI )KMBBIX CYILIECTB
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TEMATHUYECKHWH IIJIAH YYEBHOM JIUCITATLIMHBI

No HaumenoBanue pasnenon Makcu- KomnuectBo aynutopusix | Camo-
/o MaJibHasl 94acoB MPHU OYHOH popme CTOS-
yaeOHas o0yJeHus TEIHLHOE
Harpyska Bcero | reopum | JII13 W3y4YECHUE

PA3JIEJI 1 BUOJIOTUA C |78 46 46 - 32
IJIEMEHTAMM 3KO0JIO-
I'mm

1 Tema 1.1. HaunGonee obuiue 38 26 26 - 12
MIPEJICTABICHUS O KU3HU

2 Tema 1.2. Opranusm yenoseka | 34 18 18 - 16
Y OCHOBHBIE MTPOSIBIICHUS €0
KHU3HEIEATSIILHOCTH

3 Tema 1.3. YenoBek u oKpy- 6 2 2 - 4
Karomias cpena
PA3JIEJI 2. XUMMUSI C 30 20 20 - 10
IJIEMEHTAMM 3KOJIO-
rmm

4 Tema 2.1. Boxa, pacTBOpbI 12 8 8 - 4

5 Tema 2.2. XumMudeckue mnpo- 6 4 4 - 2
11ecchl B aTMocdepe

6 Tema 2.3. Xumus u opranuzm | 12 8 8 - 4
9eIoBeKa
PA3JIEJ 3 ®U3UKA 54 42 42 - 12

7 Tewma 3.1. Mexanuka 18 14 14 - 4

8 Tewma 3.2. TeroBsie siBneHust | 12 10 10 - 2

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

10 Tema 3.4. Ctpoenue atomau | 10 8 8 - 2
KBaHTOBas (pu3MKa
UTOI'o 162 108 108 - 54
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INEPEYEHb CAMOCTOATEJIBHBIX PABOT

HanmeHnoBanue TeMbl CaMOCTOATENBHOM pa- Kou-Bo
Paznen, Tema Bun xoHTpOns
00ThI 4acoB
Paznen 1. Pa3nooOpa3ue KUBBIX OPraHU3MOB, TPHHIIHU- 5 Tabuma
Tema 1.1. bl UX KJIacCU(PUKAIIH
Pasnen | OcHoBHbIe TI00keHUA yuenus Y. JlapBuHa.
' Pa3Butue oprannueckoro Mupa. 6 KOHCIIEKT
Tema 1.1.
JIOKJIaJ, C HCIOJb-
Pazpnen 1. [Ipoucxoxnenue denoBeka. YesoBedeckue
4 30BaHHEM TPE3CH-
Tema 1.1. pachl
Taluu
OKJIaJ C HCIOJb-
Pazpen 1. Kypenne kak dakrop pucka. bonesnu opra- A A
4 30BaHUEM IIPE3CH-
Tema 1.2. HOB JIbIXaHUS U UX TIpOodHIaKTHKa
Taluu
Pasnen 1 N3menenne MbIIIIBI TPU TPEHUPOBKE, IO-
Tema 1 2' ciencTBusl runoauHamuu. I[lpuumnsl Hapy- | 4 KOHCIIEKT
o IIEHUS OCAHKU Y Pa3BUTHS IIIOCKOCTOIIUS
Pazpnen 1. bakTtepuu u BUpyCHl Kak NMpUYMHA UH(DEKIHU-
. 4 HWHCEPT
Tema 1.2. OHHBIX 3200JIeBaHUN
Brnusinue HapKOTeHHBIX BellecTB (Tabaka, aj-
Pasnen 1 KOT0JIsI, HAPKOTUKOB) Ha pPa3BUTHUE U 3I0PO-
Tema 1 2' Bbe uesoBeka. HacnencTBenHble U BpoXaeH- | 4 MIPE3CHTALMS
o HbIC 3a00JICBaHMSI, MEPEAAOIINECS MMOJIOBBIM
nyrem: CITUJL, cudunuc u ap.
Paznen 1. Knaccugukanust ObITOBBIX OTXOMOB H CIIOCO0 4 OIIOPHBIN KOH-
Tema 1.3. UX YTUJIU3alU CIEKT
Paznen 2. CrocoObI OIIPECHEHUST BOIBI 4 OIIOpHAs CXeMa
Tema 2.1. P p
Paznen 2. Kucnorusie noxau. Kuciorsl u menoun. Ilo- 5 .
Tema 2.2. Ka3aresb KHCIOTHOCTH pacTBOpoB pH
Ponsb sxupoB B opranusme, X0JIeCTEPUH.
Paznen 2. MuHepanbHble BELIECTBA B NMPOAYKTAX MHUTa- 4 ORI
Tewma 2.3. HUs, TumeBble 100aBku. COamaHCUPOBAHHOE
MUTAHNE
Paznen 3. 3BYK M €ro HCMOJb30BaHUE B TEXHUKE U Me- 4 HCCTIeI0BATEIb-
Tema 3.1. JULUHE ckas paboTta
Pasnien 3 DKOJOTHYECKHEe TPOOJIeMBbl, CBS3aHHBIE C
Tena 3 2' MPUMEHEHHEM TEIIOBBIX MalluH, U mpobie- | 2 cooO1eHne
o Ma dHeprocOepekeHus
Pasien 3 Pannocesa3e u TeneBuaenune. CBET Kak dJeK- JIOKJIA], C HCTOJb-
Tema 3 3’ TpoMarHuTHasi BoiaHa. UnTepdepenius u nu- | 4 30BaHUEM TPE3EH-
o (dbpakums cBeTa Tanuu
Paznen 3. PannoakTuBHBIE W3NMyYyeHHS U HMX BO3JCH-
2 CcOoO0IIIeHNE
Tewma 3.4. CTBHE Ha KUBBIE OPraHU3MBbI
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