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HHOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOU AMCHUILIMHBI « ECTECTBO3HaHUE» MpeaHa3Ha-
YyeHa ISl U3YUYEHUsI €CTECTBO3HAHUS B YUPEKICHUSIX CPEIHETO MPpodheCcCHOHAIBHO-
ro o0pa3oBaHUs, peATU3yIOMIUX 00pa30BaTEIbHYIO MPOrpaMMy CpeaHero (MmoJHo-
ro) obmiero o6pa3oBaHusi, MpU MOATOTOBKE KBAIU(DPHUIIMPOBAHHBIX CIICIIUATUCTOB
CPEIHETO 3BEHA.

PaGouast mporpaMma opueHTHpPOBaHA Ha JOCTUKEHUE CICAYIONINX IIeJICH:

o OCBOCHHE 3HAHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE
MHpa U METOJaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HanOOJiee BAXKHBIMU HJICSIMU
U JOCTHKCHHSIMH €CTECTBO3HAHMS, OKA3aBIIMMHU OIPEICIAIONICE BIHMSHUAE HA
Pa3BUTHE TEXHUKHU U TEXHOJOTHUH;

o OBJIajilecHMe YMEHHSIMH TIPUMEHSITH TMOJyYeHHble 3HAHUA IS
OOBSICHEHUS  SIBICHUM  OKPYXKAIOIIEro  MHpa, BOCHPUATUA  MHGOpMALUH
€CTECTBEHHO-HAYYHOTO U  CIenuaibHoro  (mpodeccuoHaabHO — 3HAYUMOTO)
conepxanus, nomyyaemon u3z CMMU, pecypcoB HMHTepHETa, CIELHHAIBHOU U
Hay4YHO-TIOIMYJISIPHOM JIUTEPATYPHI;

o pa3BUTHE UWHTEJUICKTYaJbHbIX, TBOPUYECKUX CIOCOOHOCTEH U
KPUTHUYECKOTO MBIIUICHUSI B XOJI€ MNPOBEACHUS MPOCTEUIINX WCCIEeI0BaHUMH,
aHajau3a SBJICHUM, BOCHPUSATUS U HHTEPIPETANUN E€CTECTBEHHO-HAYUYHOMU
uH(popmaIuy;

o BOCNUTAHHE YOEKIECHHOCTH B BO3MOXXHOCTH IIO3HAHHUS 3aKOHOB
NPUPOJBl U HCMOJb30BAHUS JOCTUKEHUM €CTECTBEHHBIX HAYK [Jis Pa3BUTHUS
UMBWIN3ALMK U OBBIIICHUS KAUE€CTBA KU3HMU;

o NpUMEHEeHHne €CTEeCTBEHHO-HAYYHBIX 3HAHMH B
npo¢ecCUuOHAIBHOM JAesITeJIbHOCTH U MOBCEIHEBHOM KU3HM /U1 oOecrieueHus
0€30MacCHOCTU KU3HEACATEILHOCTH; TPAMOTHOTO HCIMOJb30BAaHUS COBPEMEHHBIX
TE€XHOJIOTUI; OXPaHbI 3JI0POBbSI, OKPYKAIOUIEH CPEIbI.

OcHoBy paboueill mporpaMMbl COCTaBJISIET COJIEPKAHHUE, COTJIACOBAHHOE C
TpeboBaHUSIMU (PeaepaIbHOTO KOMIIOHEHTA TOCYAaPCTBEHHOT'O CTaHIapTa CpeIHe-
ro (mosiHoro) oduiero o0pazoBanusi 06a30BOro YpOBHSI.

[Iporpamma BkitOUaeT B ce0si TpU OCHOBHBIX pasjeina, 00Jajaroiiue OTHO-
CUTEJIBHOM CaMOCTOATENBHOCTBIO U LEJIIOCTHOCTBIO: «DPu3uka», «XuMus ¢ OCHO-
BaMHU SKOJOTHM», «bHOJIOTHUA C OCHOBaMHU 3Kojorum» s yupexaenuit CIIO,
00€eCIeYnBaOIINUX TOJIMOTOBKY KBATH(PUIIMPOBAHHBIX CHEIUAIUCTOB CPEIHETO
3BEHa MO MPOQECCUsIM COMMATBHO-D)KOHOMHYECKOTO ¥ TYMaHUTAPHOTO MPOQUIICH.

3amMeTHOE MECTO B MpOrpaMMe 3aHUMAlOT MHTETPUPYIOLIUE, MEXIPEIMET-
HbIE HUJIEM U TeMbl. DTO, B MEPBYI OUYEpE/b, COJIEPHKAHUE, OCBEUIAIOIIECE €CTe-
CTBEHHOHAYYHYIO0 KapTUHY MHUpPA, aTOMHO-MOJIEKYJIIPHOE CTPOCHHE BEIIECTBA,
MpeBpalleHue YHEPTUH, YEIOBEKa KaK OMOJOTMUECKUUA OpraHu3M U C TOYKH 3pe-
HUSI €0 XUMUYECKOTO COCTaBa, a TAK)KE BOMPOCHI IKOJIOTUH.

B paboueii nporpamme mnpencTaBieHbl AUAAKTUUECKUE €IUHUIILI, TIPU U3Y-
YEHUH KOTOPBIX 11€J1eCO00pa3HO aKIEHTUPOBATh BHUMAHUE HA KU3HEHHO Ba)KHBIX
00BEKTax MPUPOJBI U OpraHU3Me YejoBeKa. ITo BojJia U atMocdepa, KOTopbie pac-
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CMaTPHUBAIOTCA C TOUYKH 3PEHUSI XUMHUYECKHX COCTaBA M CBOMCTB, UX 3HAUCHMS IS
KUBHEACATENLHOCTU JtoJiel («XUMHS C JIEMEHTaMU SKOJOTUM»). DTO pa3/elbl,
MOCBSILIEHHBIE YEJIOBEUECKOMY OpraHU3MYy: BaXKHEHIINE XUMUYECKHE COCAMHEHUS
B opranusMe («XHMHs C AJIIEMEHTaMH SKOJOTHUU»), CUCTEMbl OPraHoB, X (yHK-
MU, OXpaHa 3J0pOBbs, MNPOPUIAKTUKA 3a00J€BaHUM M BPEIHBIX MPUBBIYEK
(«buomnorus ¢ aneMeHTaMu SKOJOTUNY). BaxkHO ynenuTs BHUMaHue Oojee riy0o-
KOMY M3Y4YEHUIO TeMbI «OpraHu3M 4eJ0oBEKa U OCHOBHBIE IIPOSIBJICHUS €0 KH3HE-
NEATEIIbHOCTHY, BOIIPOCAM IKOJIOTHYECKOTO COAEPKAHUSI.

B pesynprare ocBO€HUsI NUCHUIUIMHBI «ECTECTBO3HAHUE» CTYIIEHT AOJIKEH
3HATH:

3 1. OcHOBHBIE TPU3HAKH KUBOT'O: TUTAHUE, JbIXaHUE, BBIICICHUE, pa3apa-
KUMOCTb, IOJJBUKHOCTb, PA3MHOKEHHUE, POCT U Pa3BUTHUE;

3 2. YpOBHH OpraHu3alyy KWBOW MPHUPOJBI: KIECTOYHBIM, OPraHU3MEHHBIH,
HaJIOPraHU3MEHHBIN;

3 3. TkaHu, Oprausl ¥ CUCTEMBI OPTAHOB YEJIOBEKA;

3 4. 3HayeHue NUTaHUA U1 POCTA, PA3BUTHS U JKU3HEIEATEIBHOCTH Opra-
Hu3Ma. [IumeBapenne kak npouecc pU3NYECKor 1 XUMUYECKONH 00pabOTKHU MHUIIH.
CucreMa nuIiieBapuTeNbHbIX opraHoB. [Ipeaynpexnenne NuieBbIX OTPaBICHUN —
OproIHOro TH(a, TU3EHTEPUH, XOJIePhl. ['aCTPUT U IIUPPO3 MEUCHU KaK pe3yiabTaT
BIIMSHUS AJIKOT0JI1 U HUKOTUHA HAa OPTaHU3M,;

3 5. JlpixaHue OpraHu3MoB Kak croco0 nosydenus sHeprud. OpraHsl Jbxa-
HUsl. JKU3HEHHAsi eMKOCTb JIETKUX. TpeHUpOBKa OpraHoB AbixaHus. bosie3nu opra-
HOB JIBIXaHUS U UX MPOPUITAKTHKA;

3 6. [lonsTusa OuoreoneHo3a, 3KOCUCTEMbI U OHocPepbl. Y CTOWUHUBOCTH IKO-
cucreM. BoznelicTBue skonornueckux (pakTopoB Ha OpPraHM3M 4YeJOBEKa U BIIUS-
HUE JICSITEIbHOCTH YEJIOBEKA Ha OKPYKAIOIIYIO Cpeay (SIIOXMMHUKATBI, MPOMBIIII-
JIEHHBIE OTXO/JIbl, paiMalus U ApyTHUe 3arpsa3HeHus). PannonansHoe npupoaonoib-
30BaHME;

3 7. ®usnueckue U XMMHUYECKUE CBOMCTBA BOJbI. PacTBOopeHue TBEpIbIX
BEIIECTB U ra3oB. MaccoBasi J10J1s1 BEIIECTBA B PACTBOPE KaK CIOCOO BBIPAKEHUS
cOCTaBa pacTBOpa;

3 8. Boanble pecypcesl 3emnu. KauecTBo BoAbl. 3arpsi3HUTENH BOJABI U CIIO-
co0bl ouncTkH. JKecTkas BoJia ¥ €€ yMsITYEHHUE;

3 9. Xumuueckuit coctaB Bo3nyxa. Atmocdepa u kiaumat. O30HOBBIE JBIPHI.
3arpssHenne atMochepbl U €ro UCTOUYHUKHU. O30HOBBIE JBIPHI;

3 10. XuMuueckue 31eMEeHThl B opranu3Me yenoBeka. OpraHuyeckue u He-
oprannyeckue BemiecTBa. OCHOBHBIEC KU3HEHHO HEOOXOAMMBIE COCTUHEHHS: Oel-
KM, YTJIEBOABI, >KHpbI, BUTAMUHBL. CTpoeHHE OEIKOBBIX MOJEKYJ. YTJIEBOIBI —
IJIaBHBIA UCTOYHHUK YHEPTUU OPTraHU3Ma;

3 11. Mexaunueckoe ABMIKECHUE, €0 OTHOCUTEIBHOCTh. 3aKOHBI JUHAMUKH
Hprotona. Cuiibl B IpUpoO/ie: YIPYTOCTh, TPEHUE, CHIIA TSHKECTH. 3aKOH BCEMUPHO-
ro tarorenus. HesecoMocTs;



3 12. Ummysibe. 3aKOH COXpaHEHMs UMITYJIbCA U PEaKTUBHOE IBMKeHHue. [1o-
TEHIMAJIbHASA U KMHETUYECKAsl DHEPIrus. 3aKOH COXPAHEHUS MEXAHUYECKOW DHEP-
run. PaboTa 1 MOIITHOCTB;

3 13. Mexanunueckue konedanus. Ilepuon u yacrora konebanuii. Mexanu-
yeckue BOJIHbL. CBOMCTBA BOJIH. 3BYKOBBIE BOJIHBIL;

3 14. Ucropust aromuctudeckux ydeHui. HaGmioieHust U ombIThI, MOATBEP-
KIAOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHUE BellecTBa. Macca u pa3Mmepsl Molie-
kyJ. TennoBoe aBuxkeHue. TemnepaTypa Kak Mepa CpeHE KMHETUYECKOW dHEp-
MU YaCTHIL;

3 15. OObsicHeHUE arperaTHBIX COCTOSTHUN BElIecTBa U (Pa30BBIX MEPEX0JI0B
MEXKly HUMU Ha OCHOBE aTOMHO-MOJIEKYJIAPHBIX IPEACTABICHUN;

3 16. 3aKk0oH COXpaHEHHs SHEPIHH B TEIUIOBBIX Tpolieccax. HeoOGpatumbiii
XapakTep TEIUIOBBIX MPOLECCOB. TeIIOBbIE MAILIMHBI, UX IPUMEHEHHE.

3 17. DnexkTpuueckue 3apsabl U UX B3aUMOJEHCTBUE. DIEKTPUIECKOE MOJIE.
[IpOBOAHMKH U U30IATOPHI B JIEKTPUIECKOM TToJI€. [[0CTOAHHBIN 3IIEKTPUYECKAN
ToK. Cuia TOKa, HallpsKEHUE, dJIEKTPUUECKOE CONPOTUBIICHHE. 3akoH OMa 11s
y4yacTka Uenu. TemioBoe IEMCTBUE IEKTPUUECKOr0 TOKa U 3aK0oH J[koyis-JIenna.
MarsutHOe moJie TOKa M JEWCTBHE MArHUTHOTO MOJs Ha NMPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATENb. SIBJICHUE 3JIEKTPOMArHUTHON MHAYKIUU. DJIEKTPOreHEPATOpP.
[Iepemennslii Tok. [lonydeHne u nepenaya 3IEKTPOIHEPTUH. DJIEKTPOMArHUTHbBIE
BOJIHBI;

3 18. ®ororddext u KOpmyCKyIsIpHBIE CBOMCTBa cBeTa. Mcmonp3oBaHue
dotordpdexra B Texuuke. CTpoeHHE aToMa: IJIaHETapHAs MOJEbh U MoJieib bopa.
CamocrosTenbHOe n3ydenue: llornomenne u ucnyckanue csera atomoM. KBaHro-
BaHHE 3Hepruu. CTpoeHue aTOMHOIO siipa. DHEPIHs paclleIyIeHUs] aTOMHOIO SI-
pa.

B pesynprare ocBOeHUsT NUCUUIUIMHBI «ECTECTBO3HAHME» CTYIEHT JOJDKEH
yMeThb:

V¥ 1. cocTaBasiTh CXEMBI MPOLECCOB, MPOTEKAOIIMX B KIIETKE; BIAJIETh TEP-
MUHOJIOTHEH TEMBbI, CBSI3bIBATh ACSATENBHOCTh OPraHOB KIETKU C (DU3UOJIOTHYE-
CKMMH MpOliecCaMU, TPOTEKAIOIIMMU B HEW; CPAaBHUBATH PACTUTEIIBHBIE U KUBOT-
HbIE KJIETKH;, CAMOCTOSITENIbHO M3y4YaThb CTPOCHHE KIIETKH U Je€JaTh BBIBOIBI O €€
ABOJIIOLIMM, PEIIaTh T'€HETHUYECKUE 3aJlaud; COCTABJIATh POJOCIOBHBIE MO HACIE-
CTBEHHOMY IPU3HAKY;

VY 2. onpenensTh NEUCTBHUE KETYTOYHOTO COKa Ha OENKH, JECHCTBUE CITFOHBI
Ha Kpaxmaj, U3MEepSATh KU3HEHHYIO €MKOCTh JIETKHX, YCTaHaBIMBAaTh MPUYUHHO-
CJIEICTBEHHBIC CBSI3H;

VY 3. BBIIBUTBH PE3yJIbTAThl BO3JICHCTBHUS YeJIOBEKa Ha OMOTCOIICHO3bI, MPE/I-
BUJIETh UX MOCJIEACTBUS; aHATU3UPOBATh BUJOBOM COCTaB OMOLIEHO30B;

VY 4. onpenenarb MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, BBIABIATH UCTOY-
HUKHU U IPUYMHBI 3arPSA3HEHUS IPECHBIX BOJ, YCTAHABIMBATh B3AUMOCBSA3U MEXIY
AHTPONOTE€HHOMU JIEATEIbHOCTHIO U KAUECTBOM BO/IbI;

VY 5. onpenensiT XUMUYECKUN COCTaB aTMOC(ephl, yCTaHABIMBATh MEXa-
HU3M 00pa30BaHUsl KUCIOTHBIX JTOXKICH;



VY 6. onpenensTh XUMUUYECKHIH COCTaB, CBOMCTBA M (DYHKITUU OPTaHHMYECKUX
BEILIECTB B OPraHU3Me€ YEJIOBEKa;

VY 7. onpenensaTh 3aBUCUMOCTh YCKOPEHUS Tejla OT €ro MacChl M CUJIbI, JICH-
CTBYIOIIIEH Ha TEJIO, YCTAaHABIMBATH OTHOCUTEIBHOCTh JBUKEHUS, OTJIUYATh CBO-
OOJIHbIE U BBIHYXCHHBIE KOJICOaHUS;

VY 8. u3MmepaTh TemMIiepaTypy BelllecTBa B 3aBUCUMOCTH OT BPEMEHHM TIPH U3-
MEHEHHSIX arperaTHbIX COCTOSHHH, OTJIWYaTh Pa3IMYHbIE arperaTHbIE COCTOSIHUS
BCILIECTBA, YCTAHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIy NMPUMCHEHUEM
TEIJTOBBIX MAIIIMH ¥ YKOJOTHUYECKUMHU MPOoOIeMaMy COBPEMEHHOCTH;

VY 9. ocymecTBIATE COOPKY AICKTPUUSCKON IS U M3MEPATh CHJIy TOKa U
HaIPsDKCHHS Ha €€ Pa3IuYHbIX yJacTKaxX TU(PpaKIUK CBETA;

VY 10. onpenensaTs NPUHIUIT ISUCTBUS U BO3MOKHOE MCIIOJIb30BaHUE Jla3epa,
YCTaHABJIMBAaTh HETaTUBHbBIC MOCJEACTBUSA PAJAUOAKTUBHBIX W3Iy4eHUN Ha oOpra-
HU3MBI JKUBBIX CYIIECTB.

OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCHOUIIJINHBI «ECTE-
CTBO3HAHMUE»

EcrecTBO3HAaHME — HaykKa O SIBJICHUSX M 3aKkoHax mnpupojbl. COBpEMEHHOE
€CTECTBO3HAHUE BKIIIOYAET MHOXECTBO €CTECTBEHHO-HAYUYHBIX OTpaciei, U3 KOTO-
pBIX HanboJiee BaXKHBIMU SIBIISIOTCA (U3UKa, XUMUS U Onosnorus. OHO 0OXBaThIBaeT
HMIMPOKUI CIIEKTP BOIPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPUPOJIBI, KO-
TOPbIE MOKHO PaCCMaTpPUBATh KaK €AUHOE LEIOE.

EcTtecTBeHHO-HayuYHbIE 3HAHUS, OCHOBAHHBIE HA HUX TEXHOJOTUHU, (POPMUPYIOT
HOBBIN 00pa3 Ku3HU. BhICOKOOOPa30BaHHBIN YEIOBEK HE MOXKET NUCTAHIIMPOBATH-
csi OT (yHAAMEHTAIBHBIX 3HAHUN 00 OKPYIKAIOIIEM MHUpPE, HE PUCKYS OKa3aThCs
O6ectoMOnIHBIM B TIPO(eCcCHOHATBHON AesITeNbHOCTH. JIF000€ mMepCreKTUBHOE
HaIPABJICHHUE JICSITEIbHOCTH YEJIOBEKA MPSIMO WJIM KOCBEHHO CBSI3aHO C HOBOW Ma-
TepuaabHON 0a30M U HOBBIMU TEXHOJOTHSIMU, U 3HAHHE UX €CTECTBEHHO-HAYYHOU
CYIIHOCTH — 3aKOH yCIeXa.

EcrecTBO3HAHME — HEOThEMIJIEMASI COCTABIIAIONIAS. KYJIbTYPhl: ONPEAEss MU-
POBO33pEHUE YEJIOBEKa, OHO NMPOHUKAET U B T'yMaHUTapHywo cdepy, U B oOlie-
CTBCHHYIO W3Hb. PallMOHAIbHBIA €CTECTBEHHO-HAYUYHBIH METOJ, c(hopMUpOBaAB-
IIUHCA B paMKaX €CTECTBEHHBIX HAyK, 00pa3yeT eCTeCTBEHHO-HAyYHYI0 KapTHUHY
MUpa, HeKoe 00pa3Ho-(uiiocopckoe 00001IeHNe HAYYHBIX 3HAHUN.

OCHOBY eCcTeCTBO3HAHUS MPEACTABISAET GU3NKA — HayKa O MPUPOJIE, U3ydalo-
nasi HauboJiee BaKHBIC SIBJICHUS, 3aKOHBI U CBOMCTBA MaTepHaIbHOTO Mupa. B ¢du-
3UKE YCTAHABIMBAIOTCA YHUBEPCAJIbHBIC 3aKOHBI, CIIPABEIJIMBOCTh KOTOPBIX MOA-
TBEPKAAETCSI HE TOJIBKO B 3€MHBIX YCIOBHSX U B OKOJIO3€MHBIX IPOCTPAHCTBAX, HO
1 BO Bcer BceenenHoi. B 3TOM 3akmtoyaercs OJHMH M3 CYLIECTBEHHBIX NMPHU3HAKOB
¢usukn kak pyHaameHtasbHOW Hayku. DH3MKa 3aHMMaeT 0CO00€ MECTO Cpeau
€CTECTBEHHBIX HAYK, IO3TOMY €€ MPUHATO CUUTATh JUJIECPOM €CTECTBO3HAHUS.

EcrecTBO3HaHME Kak HayKa O SIBICHHUSX U 3aKOHAX MPUPOJAbI BKIIOUAECT TAKKE
OJIHY Y3 BaKHEUIINX OTPACIEN — XUMHUIO.

Xumusi — HayKa O BEUIECTBAX, UX COCTaBe, CTPOECHHUH, CBOMCTBAX, Ipoleccax
MPEBPALIEHHUS, UCIOJb30BAHUM 3aKOHOB XHMHUHU B IMPAKTHYECKON AEATEIbHOCTU
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JIOZCH, B CO3JAHUH HOBBIX MaTEpPUAIIOB.

buonoruss — coctaBHas 4acTh €CTECTBO3HAHUA. JTO HAayKa O JKUBOW HPUPO/IE.
Ona wW3yyaeT pacTUTENbHBIN, )KUBOTHBI MHUP M YEIOBEKa, MCMOJb3ys KakK CcOO-
CTBEHHBIC METOJIbI, TAK U METOJbI APYTHMX HAYK, B YaCTHOCTH (PU3HMKH, XUMUU H
MaTeMaTHKH: HAOIIOEHNUS, IKCIIEPUMEHTHI, UCCIIEIOBAHUS C MTOMOIIBI0 CBETOBOTO
¥ DJICKTPOHHOT'O MHKPOCKOTIA, 00pa0OTKy CTaTUCTHYECKHUX JaHHBIX METOJaMH Ma-
TEMaTHYECKOH CTATHCTUKH WU Jp. BHOJOTHS BBISBISET 3aKOHOMEPHOCTH, MPHUCY-
IIMe KU3HU BO BCEX €€ IMPOSIBICHUSAX, B TOM YHCJIE OOMEH BEIIEeCTB, POCT, pas-
MHOJKEHUE, HAaCJIeICTBEHHOCTh, N3MEHUYHUBOCTb, YBOJIIOIHIO H JIP.

B mpodeccronanbHbix 00pa3oBaTeNbHBIX OpraHU3ANMSIX, PEATU3YIOMUX 00pa-
30BaTEJIBHYIO MPOTpaMMy CpeIHEro o0Iero oOpa3oBaHMs B IpEeax OCBOCHHS
IIIICC3 CIIO Ha 6a3e OCHOBHOI'O OOIIEro 00pa30BaHMs, U3ydaeTCs MHTETPHPO-
BaHHas y4yeOHas naucuuruinHa «EcTtecTBO3HaHME), BKIIOYAOIIAs TPU pasjena, 00-
Ja/lalolue OTHOCUTENBHON CaMOCTOSATEIHHOCTIO M LIETOCTHOCThI0O — «Du3nkay,
«Xumusny, «bronorus» — YT0 HE HapyIlIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-
HAy4YHOTO 00pa30BaHUs CTYJCHTOB.

[Ipu ocBoenun mpodeccuit CIIO u cneumnansHoctedt CIIO conumanbHO-
HAKOHOMUYECKOTO U TYMaHUTapHOTO Ipoduieit mpodeccnoHaaIbHOro 00pa3oBaHus
ecTecTBO3HaHWe n3ydaercst Ha 6a3oBoMm ypoBHe PI'OC cpemnero obimiero odpazo-
BaHUS C YYETOM CHECIU(PUKN OCBaMBacMON TPO(HECCUH HIN CTIICTIHATEHOCTH.

DT0 BBIpa)KaeTcs B COJIEPKaHUU OO0YUCHHS, KOJTMYECTBE YaCOB, BBIJICISIEMbBIX HA
U3Y4YEHUE OTNETBHBIX TEM MPOTPaMMBbI, TIIyOMHE MX OCBOCHHUS OO0YyYarOIIUMHUCS,
o0BeMe W XapakTepe MPAKTHUYECKHX 3aHSATHH, BUIAX BHEAYJIUTOPHON CaMOCTOS-
TETHHOU PaOOTHI CTYICHTOB.

B mporuecce peanuzanuu coaepkaHus yd4eOHOM AuCHMILIUHBI «EcTecTBO3HA-
HUE» 3HAYMMO HW3ydeHHe pasnaena «Dusmka», KOTOPBIM BHOCUT CYIICCTBEHHBIN
BKJIaJ] B CUCTEMY 3HaHMI 00 OKpY’KaroIeM Mupe. ITOT pa3zel SBIsSETCS CUCTEMO-
oOpa3yrolmuM ajisl APYyTUx pas/iesoB y4eOHOW AMCLMIUIMHBI, MOCKOIbKY (Qu3nye-
CKHE 3aKOHBI JIS)KAT B OCHOBE COJIEP)KaHUS KypCOB XUMHUU U OUOJIOTHH.

[Tpu u3yueHun yueOHOTO MaTepralia Mo XMMUU U OUOJIOTHH TEIecO00pa3Ho aK-
IIEHTUPOBATh BHUMaHHE OOYYArOIIMXCS Ha KU3HCHHO BXKHBIX 00BEKTAaX IMPUPO/IBI
U OpraHu3Me 4esnoBeka. JTo rugpocdepa, atmocdepa u Ouocdepa, KOTOpbIE pac-
CMaTPUBAIOTCSA C TOYKH 3PCHHSI XUMHUYECKHX COCTABOB M CBOWCTB, MX 3HAYCHHS
JUTSL SKM3HEESATENHbHOCTU JIIOJIEH, 3TO COJEp’KaHue, OCBEIIAIONIee POJb BaXKHEM-
MIMX XUMHYECKUX DJIEMEHTOB B OPTaHU3ME YEJIOBEKA, BOMPOCH OXPAHBI 3JI0POBbS,
nporIakTUKKA 3a00JICBaHU W BPEAHBIX MPUBBIYEK, TOCIEIACTBUN N3MCHCHHUS
Cpellbl OOMTaHUS YEIIOBEKA JIJISl YEIIOBEUSCKON ITUBHIITN3AIIHIH.

3aMeTHOE MECTO B COACP)KAHWU yU4eOHOUW MUCIUIIINHBI 3aHUMAET YICOHbBINH Ma-
Tepuas, He TOIbKO (POPMHUPYIOMINN €CTeCTBEHHO-HAYYHYIO0 KapTUHY MHUpa y CTY-
JICHTOB, HO W PACKPBIBAIOIIMK MPAKTUYECKOE 3HAYECHHUE €CTECTBEHHO-HAYYHBIX
3HaHUH BO BCEX Cepax KU3HU COBPEMEHHOIO OOIIECTBA, B TOM YHCIIE B T'yMaHH-
TapHO# cdepe.

B nenom yuebnas qucuuruinHa « EcTecTBO3HaHME», B COACpKAHUM KOTOPO Be-
JTYIUM KOMITOHEHTOM SIBJISIIOTCSI HAy4YHBIC 3HAHUS U HAYYHBIC METOMbI TIO3HAHHUS,
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NO3BOJISIET c(HOpMUPOBATH y OOYyYAIOIUXCS LEJOCTHYIO E€CTECTBEHHO-HAYUYHYIO
KapTUHY MHUPA, NPOOYAUTh Y HUX 3MOLMOHAJIBHO-LIEHHOCTHOE OTHOUIEHUE K U3Y-
4aeMOMY MaTepuaiy, TOTOBHOCTbh K BBIOOPY JEHCTBUI OINpEAesICeHHON HalpaBJeH-
HOCTH, YMEHUE KPUTUYECKH OLIEHUBATh CBOU U Uy KUE AEUCTBHS U NOCTYIKH.

HuTerpupoBaHHOe coAepKaHue Y4eOHOW AUCIUIUIMHBI TO3BOJISIET MpErno/iaBa-
TeNsIM (PU3UKHU, XUMUU U OMOJIOTUH COBMECTHO OPraHU30BaTh U3YYEHHE €CTECTBO-
3HAHUsA, UCIIOJIb3Ys UMEIOIIMECS YaCTHBIE METOAUKH IPENOJaBaHUsA IIPEAMETA.

Nzyuenue oOuieoOpa3oBareabHOM y4uyeOHOM aucuuIUIMHBL «EcTecTBO3HaHME»
3aBepuIaeTcs IOJABEIECHUEM HUTOroB B (opme nud@epeHIupoBaHHOTO 3adyera B
paMKax IPOMEKYTOYHOM aTTECTAllMM CTYJIEHTOB B IIPOLIECCE OCBOEHUs OCHOBHOM
[IIICC3 CIIO ¢ momy4eHrueM CpeaHero ooIero oopa3oBaHus.

MECTO YYEFHOH JUCHUILIAHBLI B YYEBHOM ILJIAHE

YyeOnass aucruiuinHa «ECTecTBO3HAHWE)» SBISACTCS yYEOHBIM IMPEAMETOM TIO
BBIOOpY W3 00s3aTenbHOM mpeameTHor obsactu «EctectBeHHble Haykuy DI'OC
CpeaHero oomiero oopasoBanus. YueOHas AUCHUILIMHA «ECTECTBO3ZHAHUE) SIBIISI-
ercs 6azoBor gucnurnHON bJ1.07

PE3YJIBTATHI OCBOEHHW S YUEBHOW JUCLIMIIIAHBI

OcBoenue conepkanusi yaeOHON nucnurinHbl «EctecTBo3HaHue» obecrie-
YUBAET IOCTUKEHHE CTYJICHTAMU CIEAYIOUIUX Pe3yJIbTaTOB:

* IUYHOCHIHDIX

JI 1. ycToiuuBBIA MHTEpPEC K UCTOPUM U JOCTHKEHUSM B O0JIACTH €cTe-
CTBEHHBIX HayK, YyBCTBO FOPJIOCTU 32 POCCUMCKUE €CTECTBEHHBIC HAYKHU;

JI 2. TOTOBHOCTh K MPOAOJIKEHUIO 00pa30BaHus, MOBBIIIEHUIO KBaTU(UKa-
MU B U30paHHON poeCCUOHANILHON IESITEILHOCTH C UCIIOJIb30BAHUEM 3HAHUN B
00J1aCTH €CTECTBEHHBIX HAYK;

JI 3. 00BEKTUBHOE OCO3HAHHME 3HAYMMOCTU KOMIIETEHIIUA B 00JIACTH ecTe-
CTBEHHBIX HAyK JUIs YeJOBEKa M OOIIEeCTBA, YMEHHE UCIIOIb30BaTh TEXHOJIOTHYE-
CKHE JOCTHXKEHHUS B 00JlacTU (PU3MKHU, XUMHH, OMOJIOTHHU JUIS TOBBIIIIEHUS COO-
CTBEHHOT'O WMHTEJJICKTYaJIbHOT'O Pa3BUTHS B BHIOpaHHON MPO(dECCHOHAIBHOMN Jes-
TEJIBbHOCTH;

JI 4. ymeHue npoaHaiu3upoOBaTh TEXHOTC€HHBIE MOCIEACTBUS I OKPYKato-
ei cpeabl, OBITOBOM M MPOU3BOJACTBCHHOM JICSITEIIHHOCTH YEIIOBEKA;

JI 5. TOTOBHOCTH CaMOCTOSITEIBHO JOOBIBATH HOBBIC IS C€0sl €CTECTBEHHO-
HAy4YHBIE 3HAHUS C UCIIOJIB30BAHUEM JIJISI 3TOTO JOCTYIHBIX MCTOYHUKOB HMHGOP-
MalllH;

JI 6. ymeHue ynpaBisiTb CBOCH MO3HABATEILHON JEATEIbHOCThIO, TPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS;

JI 7. ymeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIICHUS B KOMaH/IE
0 PEIICHHIO 00IIMX 3a7a4 B 00JIaCTU €CTECTBO3HAHUS;

. MemanpeomMemHulx:



M 1. oBnajieHue yMEHUSAMH U HaBbIKAMU Pa3JIMYHbBIX BUJOB [TO3HABATEILHON
NEATENBHOCTH JUIsl U3yUYEHHSI Pa3HBIX CTOPOH OKPY KAIOIIEr0 €CTECTBEHHOTO MUPA;

M 2. npuMeHEeHHEe OCHOBHBIX METOJOB MO3HAHUS (HAOMIOAEHUS, HAYYHOTO
HKCIIEPUMEHTA) JUIsl U3YUYEHUS Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa, ¢ KOTOPBIMH BO3HHMKAET HEOOXOIUMOCTh CTaJIKMBATHCS B MPO(eccroHalb-
HOM cdepe;

M 3. yMeHue onpenensTh UeIu U 3a7a4i IeITeTbHOCTH, BHIOUpaTh CPe/ICTBA
JUTSL X JOCTHXKEHHUS Ha MPAKTUKE;

M 4. ymeHue HCHONb30BaTh Pa3IMYHbIe UCTOYHUKHU JUIS MOJTYYEHUs ecTe-
CTBEHHO HAay4YHOU WH(OPMAIUU U OIEHUBATH €€ JTOCTOBEPHOCTD IS JOCTHKCHUS
MOCTABJICHHBIX LEJIEH U 3a/1ay4;

* npeomMemubulx:

11 1. cpopMUpOBaHHOCTH MPEICTABIECHUHN O LEIOCTHON COBPEMEHHOM ecTe-
CTBEHHO - HAYYHOU KapTUHE MHUPA, IPUPOJAE KAK €IUHON LIEJIOCTHOM CUCTEME, B3a-
UMOCBSI3M 4YEJIOBEKA, MPUPOJbI U OOUIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBIX Mac-
mradax BceneHnoi;

I1 2. BnajieHue 3HaHUSIMU O HanbOOJee BaXKHBIX OTKPBITUSAX U TIOCTHKEHUSIX
B 00J1aCTH €CTECTBO3HAHUS, MOBJIUABIINX HA 3BOJIIOLHIO MPEACTABICHUI O MPUPO-
1€, Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

IT 3. chpopMUpOBaHHOCTH YMEHUSI MPUMEHSITh €CTECTBEHHO-HAYYHbIE 3HA-
HUS JUTSI OOBSICHEHUST OKPY’KAOIINX SIBIICHUN, COXPAHEHUS 310POBbs, 00eCIICUeHUS
0€30MacCHOCTH KU3HEJEATEIBHOCTH, OEpPEeKHOTO OTHOIICHUS K MPHUPOJE, paluo-
HAJILHOT'O MPUPOJONOJIB30BAaHMS, @ TAKXKE BBINOJHEHHS POJIA TPAMOTHOIO MOTpe-
ourens;

IT 4. chopMHUpPOBAaHHOCTH MPEACTABICHUI O HAYYHOM METOJE IMO3HAHUS
IPUPOABI U CPEJCTBAX MU3YUYECHHS] MEraMUpa, MaKpOMHpa U MUKPOMHPA; BIIaJCHUE
prUeMaMH €CTECTBEHHO-HAYUHbIX HAOJI0/IEHUI, ONIBITOB, UCCIEAOBAHUI U OLIEHKU
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB;

[T 5.BnaneHre MOHATUMHBIM aIMapaTOM E€CTECTBEHHBIX HAYK, MO3BOJISAIO-
MM TO3HAaBaTh MU, Y4aCTBOBATh B JUCKYCCHUSIX IO €CTECTBEHHO-HAYYHBIM BO-
pocaM, HCIOJIb30BaTh PA3JIMYHbIE UCTOYHUKU HHGOPMALMH JJIi TOJATOTOBKHU
COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTBHCS K coobmenusM CMU, conepkarimum
HAy4HYI0 HH(OpMAIIHIO;

IT 6. chopMUpOBAaHHOCTH YMEHHI MOHHUMATh 3HAYUMOCTH ECTECTBEHHO-
HAYYHOTO 3HaHUS AJISl KaXJIOTO YEeJIOBEKa HE3aBUCHUMO OT €ro MpoQeccuoHaNbHON
NEeSATENHHOCTH, pa3nnydaTh (GaKkThl U OIICHKU, CPABHUBAThH OIEHOYHBIC BHIBOJIBI, BU-
JIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPHUEB C ONPENEIECHHON CHCTE-
MOM LIEHHOCTEM.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

Beenenne
OcHoBHBIC Hayku O mpupoje (pusnka, XuMusi, OUOJIOTHS), UX CXOJCTBO U
otnuyus. EcTecTBeHHOHAYyUHBIH METOJ| MO3HAHUS U €r0 COCTaBISAIOIINE: HaOIIo-
JIEHUE, U3MEPEHUE, SKCIIEPUMEHT, TUIIOTE3a, TEOPHS.

Pazgen 1 BUOJOI'UA C QJIEMEHTAMMU 9KOJIOTI'NA

Tema 1.1. Hau6oJiee 001me npeacTaBjieHus 0 ;KU3HA

B pe3yJibTaTe N3y4eHUs CTYA€HThI J0JIKHbI:

3HaTtb: OCHOBHBIE PU3HAKHU JKUBOTO: TUTAHKUE, JbIXaHHUE, BBIJICICHUE, PA3-
JIpakUMOCTh, TTOABUKHOCTh, Pa3MHOKEHUE, POCT U Pa3BUTHE. Y POBHU OpraHU3a-
LMW KUBOW MPUPOIBL: KJIETOUHBIA, OPraHU3MEHHbBIN, HATOPTaHU3MEHHBIN

CamocTosiTeIbHOE HM3Y4YeHHMe: Pa3HOOOpa3ue >KUBBIX OPraHU3MOB, MPHUH-
IUTIBI X Kiaccudukaiuu (2 gaca)

Knerounoe crpoenune opranuzmoB. OOMEH BEIIECTB W MPEBpAICHUE dHEP-
ruu B kietke. Monekyna JIHK — Hocutens HacnencTBeHHON MH(OpMaLIHUH.

DBOMIONUSA KUBOTO. JIBHXKYIIME CHIIBI 3BOJIIOLIMU: HACIEICTBEHHOCTh, W3-
MEHYMBOCTb, €CTECTBEHHBI OTOOP, MPUCIIOCOOIEHHOCTh OPTAHU3MOB

CamocTosiTeIbHOE M3y4YeHHe: OCHOBHBIE ToJioxkeHust yuenus Y. JlapBuna.
Pa3zBurtne oprannyeckoro mupa (6 4acoB)

CamocrosiTeibHOe u3yueHnue: [Ipoucxoxnaenue yenoseka. YenoBeueckue
pachl (4 yaca)

YMeTb: COCTaBIATh CXEMbI MPOLIECCOB, MPOTEKAIOIINX B KJIETKE; BIAJETh
TEPMUHOJIOTHEN TEMBI, CBA3BIBATH JCATEIHHOCTh OPTraHOB KJIETKU C (PU3HOJIOTHYE-
CKMMHU TpolieccaMi, TPOTEKAIOIIMMU B HEW; CPAaBHUBATH PACTUTEIIbHBIE U KUBOT-
HbI€ KJIETKH;, CAMOCTOSATENIbHO M3y4YaTh CTPOCHHE KIIETKU M JIeJaTh BBIBOJIBI O €€
ABOJIIOLIMM, PEIIaTh T'€HETHUUYECKUE 3aJlaud; COCTAaBJISATh POJOCIOBHBIE O HACIE-
CTBEHHOMY IPU3HAKY.

Tema 1.2. Opranusm 4e/I0BeKa U OCHOBHbIE MPOSIBJICHUS €r0 KU3HeAesATe/b-
HOCTH

B pe3yabTaTe n3yueHus CTyA€HThI J0JKHbI:

3HaTh: TkaHM, OPraHbl ¥ CHCTEMBI OPTaHOB YEJIOBEKA.

3HaYCHUE TTUTAHUS JIJIS POCTa, PA3BUTHS U JKH3HEACATEIPHOCTA OpraHU3Ma.
[TumeBapenue kak mporecc (GU3NIECKON M XUMHUYECKoi 00padoTku numu. Cu-
cTeMa MHUIIEeBAPUTEIbHBIX OpraHoB. I[IpemynpexaeHue MUIEBBIX OTPABICHUNA —
OpromHOTO TH(A, TU3EHTEPUH, XOJIEPhL. [ aCTPUT U IIUPPO3 MIEUCHHU KaK Pe3yabTaT
BIIUSTHUS aJTKOTOJISl 1 HUKOTHHA Ha OPTaHU3M.

JIpIxaHue OpraHu3MOB Kak croco0 moiydeHus sHeprun. OpraHbl TbIXaHUS.

JKu3HeHHas eMKOCTh JIETKMX. TpEeHHpOBKa OpraHOB JbIXaHUA. bone3Hu opraHos
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JBIXaHUS U UX MPOPHUIAKTHUKA.

CamocrosiTenbHoe n3yuyenue: Kypenue kak gakrop pucka. bosiesnu opra-
HOB JIbIXaHUS U UX NpoduiakTuka (4 yaca)

Koctu, MbIIIIBI, CYyXOKUIUS — KOMIIOHEHTBI OMOPHO-/IBUTaTEIbLHON cucTe-
MbI. MBIIICYHBIE ABMKCHUS U UX PETYISALUSA. Y TOMJICHHE MBIIII TPY CTAaTHYECKON
U IMHaMU4ecKou pabdoTe.

CamocrtosiTeibHOe M3ydyeHHe: V3MeHEHHE MBIl IPU TPEHUPOBKE, IO-
CIIEJICTBUS TUNOAUHAMUU. [IpUUMHBI HapyIIEHUs] OCAHKH M Pa3BUTHSI MJIOCKOCTO-
nus (4 gaca)

OcHoBHble (YHKIIUM KpOBU U ee cocTaB. KpoBeHocHas cuctema. UMMmyHU-
TET U UMMYHHasl CUCTEeMa.

CamocrosiTeibHOe U3ydeHue: baktepuu M BUPYCHI Kak NMpUYMHA HWHQEK-
IIMOHHBIX 3a001eBaHul (4 yaca)

NunuBunyansHoe pasButHe opranusma. IlomoBoe co3peBanne. MeHcTpya-
s ¥ nojuttouusa. OmnogorBopenne. O0pa3zoBaHuE M pa3BUTHE 3aPOJIbIIIA U IUIO-
na. bepeMeHHOCTh U poJbI.

CamocTtosiTeqibHOEe M3y4deHHMe: BiusHue HapKOTeHHBIX BellecTB (Tabaka,
aJIKOT0JIsI, HAPKOTUKOB) Ha Pa3BUTHE U 3/10pOBbE uenoBeka. HacneacTBeHHbIE U
BpOXJECHHbIE 3a00JeBaHus, nepefatomuecs nonosbiM mytem: CIIN/, cudpuiuc n
np.(4 gaca)

YMeTb: omnpenenarbh ACUCTBHUE KEIYJOYHOTO COKa Ha O€NKH, JeHCTBUE
CIIFOHBI Ha KpaxMmall, U3MEpPSTh )KU3HEHHYI0 EMKOCTbh JIETKUX, YCTAHABIUBATh MpU-
YUHHO-CJIEICTBEHHBIE CBSI3U

Tema 1.3. YesnoBek M OKpYy:Kaomias cpeaa

B pe3yJbTaTe N3y4eHHsl CTYAEHTbI JOJIKHbBI:

3naTh: [loHaTHus OuoreolneHo3a, 3KOCUCTEMBI U OMocdepbl. Y CTOMYUBOCTD
HKOCHUCTEM.

Bo3zaeiictBue skonorndyeckux (pakTopoB Ha OpraHU3M YE€JIOBEKa U BIIUSHHE
JESTEIHLHOCTH YEJIOBEKA Ha OKPYKAIOUIYI0 cpeny (SI0XUMUKATHI, IPOMBIIIICHHbIE
OTXO/[Ibl, PaiuaLs U Ipyrue 3arpsizHeHus). PannonanbHoe Npupoononb30BaHue.

CamocTosiTeqIbHOE U3ydeHMe: KIacCH(pUKaIMs ObITOBBIX OTXOJIOB U CIIO-
co0 ux yrunusanuu (4 daca).

YMeThb: BBIABUTH pE3yJNbTaThl BO3JEHUCTBUS YeNOBEKa Ha OHMOTEOIEHO3BI,
NPEIBUIETh UX MOCIEACTBUSA; aHATU3UPOBATh BUIAOBON COCTaB OMOLIEHO30B.
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PA3JEJ 2. XUMMUSA C DJIEMEHTAMUA OKOJIOTUHN
Tema 2.1. Boaa, pacTBopsl

B pesyabTaTe H3y4eHUs CTYACHTHI H0JIKHBI:

3Harb: Ou3nueckue U XUMUYECKHE CBOWCTBA BOABL. PacTBOpeHue TBEpABIX
BEILECTB U ra3oB. MaccoBas J0Js BEIIECTBA B PACTBOPE KaK CIOCOO BBIPAKEHUS
COCTaBa pacTBoOpa.

Boansie pecypest 3emin. KauecTtBo BoAbl. 3arps3HUTENN BOJBI U CIIOCOOBI
ouncTku. JKecTkast BoJla U ee yMATrYeHue.

CamocTosiTeIbHOE H3y4YeHHe: CIIOCOOBI ONTPECHEHUS BOIbI (4 Haca).

YMerb: onpeaeiiaTh MacCOBYIO JOJIFO BEIIECTBA B PACTBOPE, BBISBIATH HC-
TOYHMKM W TIPUYMHBI 3arpsi3HEHHs IPECHBIX BOJ, YCTAaHABIIMBATh B3aWMOCBS3U
MEXY aHTPOIIOIN€HHOM JIEATEIbHOCTBIO U KAYE€CTBOM BOJIBI.

Tema 2.2. Xumuueckue npoueccol B armocdepe

B pe3yJibTaTe H3y4eHUs1 CTYAEHThI H0JIKHbI:

3HATB: XUMUYECKUUA COCTaB BO3ayxa. ATMocdepa u kiauMmar. O30HOBBIC
JBIPBI. 3arps3HeHue aTMocephl U ero UCTOUYHUKH. O30HOBBIC JBIPHI.

CamocrositeibHOe u3y4deHue: Kuciorneie noxau. Kucmotel m menouw.
[Tokazarens kucI0THOCTH pacTBOpoB pH (2 yaca).

YMeThb: onpenensaTh XUMHUYECKUNA COCTaB aTrMoc(ephl, YCTAHABIUBATH Me-
XaHU3M 00pa30BaHUs KUCTOTHBIX JOXKICH.

Tema 2.3. XuMusi 1 OpraHusM 4eJI0BeKa

B pe3yabTaTe H3y4eHUs CTYAEHTHI J0KHbI:

3HaTh: XUMHYECKHUE DJIEMEHTHI B OpraHu3Me uejioBeka. OpraHudeckue u
Heopranudeckue BeriecTBa. OCHOBHBIC JKM3HCHHO HEOOXOJMMBIC COCIUHCHMUS:
OeNKu, yTIeBObI, )KUPbI, BATAMUHBL. CTpoeHNE OCTKOBBIX MOJICKYJ. YTJIEBOIBI —
TJIABHBIA UCTOYHUK SHEPTUH OpPTaHU3MA.

CamocTosiTeibHOE U3ydeHune: Poiib )KUPOB B OpraHU3MeE, XOJIECTEPHUH.

MuHepanbpHbIe BENIECTBA B MPOAYKTaX MUTaHUSA, TUIIeBbie q00aBku. CoOa-
JTAHCUPOBaHHOE nuTaHue (4 yaca).

YMeTh: OnpeiensaTh XUMUYECKHA COCTaB, CBOWCTBA M (DYHKIIUHA OpraHude-
CKHX BEIIECTB B OpTraHU3ME UEIOBEKA.
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PA3JIEJI 3. PU3UKA

Tema 3.1 Mexanuka

B pesyabTaTe H3y4eHUs CTYACHTHI H0JIKHBI:

3HaTh: MexaHn4ecKoe JBUKEHUE, €r0 OTHOCUTEIBHOCTh. 3aKOHBI INHAMMU-
k1 Hprorona. Cuibl B mpupoje: ynpyrocts, TPEHUE, CHJa TSDKECTU. 3aKOH BCe-
MHUPHOT'O TAroTeHus. HeBecoMocTsb.

NmMnynbe. 3aKOH COXpaHEHHsI UMITYJIbCA U PEaKTUBHOE ABHKEHME. [loTen-
[MaJIbHAsI 1 KWHETUYECKash DHEPIHs. 3aKOH COXPAHECHMSI MEXAHUYECKOM JHEPTUU.
PaboTa 1 MOIIHOCTE.

Mexanuueckue kosnebanus. Ilepuon u yactora konebanuii. MexaHuueckue
BOJIHBI. CBOKCTBA BOJIH. 3ByKOBBIE BOJIHBI.

CamocTosiTeIbHOE M3YyYeHHe: 3BYK U €r0 HUCIOJIb30BAaHUE B TEXHUKE U Me-
nunuHe (4 yaca)

YMeTh: oNnpenesaTh 3aBUCUMOCTh YCKOPEHHUS T€la OT €ro MacChl U CHIIBI,
JEUCTBYIOIEH Ha TEJO, YCTaHABIMBATh OTHOCUTEIBHOCTH JABW)KEHHS, OTJIMYATh
CBOOO/IHbIE U BBHIHYKICHHbIE KOJICOaHMUSI.

Tema 3.2. TerioBbIe ABJICHUSA

B pe3yabTaTe u3y4eHusi CTYAEHTHI 0JIKHbI:

3narb: Ucropus atomuctuueckux ydeHui. HaOmromeHUss W ONBITHI, MOJI-
TBEPKJAIOIIME ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macca U pa3mepsl
MoJieKyJl. TeroBoe ABmxkeHHE. Temrieparypa Kak Mepa CpelIHEd KUHETHYECKOU
SHEPrUH YaCTHLL.

OObsicCHEHUE arperaTHBIX COCTOSTHUH BeecTBa U (ha30BhIX MEPEXOT0B MEK-
Jly HAIMHW Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MTPEICTABICHU.

3aKOH COXpaHEHUSI SHEPIUU B TEIIOBBIX mpolieccax. HeoOpaTtumelii xapak-
TEp TEIUIOBBIX MPOILIECCOB. TEMIOBbIE MAIIMHBI, UX IPUMEHEHUE.

CamocrosiTeqiIbHOE HM3y4YeHHe: DKOJIOTMYEeCKHE MPOOJIeMbl, CBSI3aHHBIE C
MIPUMEHEHHUEM TEIIJIOBBIX MAlllMH, U Mpobiiema sHeprocoepexenus (2 yaca)

YMeTh: u3MepATh TEMIIEPATYPY BEIMIECTBA B 3aBUCUMOCTH OT BPEMEHU IIpHU
M3MEHEHHUSIX arperaTHbIX COCTOSHUM, OTJINYATh Pa3IMYHbIC arperaTHbIE€ COCTOSIHUS
BEILIECTBA, YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY MPUMEHEHUEM
TETJIOBBIX MAIINH U SKOJIOTUYECKUMHU MPOOJIeMaMH COBPEMEHHOCTH.

Tema 3.3. JjeKTPOMAarHUTHbIE SABJICHUS

B pe3yabTaTe u3y4eHusi CTYACHTHI 0JIKHbI:

3HaTh: DIEKTPUYECKUE 3apsAIbl U UX B3AUMOJCHCTBUE. DIEKTPUUYECKOE I10-
ne. [IpoBOJTHUKH U U30JIATOPHI B JJIEKTPUUECKOM IIOJIE.

[TocrosinHbIN neKTpUYecKHil TOK. CHila TOKa, HAPSIKEHUE, IIEKTPUUECKOE
conpotuBieHre. 3akoH OMa aJist ydacTka uenu. TernoBoe AeHCTBHE 3JIEKTpUYe-
CKOr'0 TOKa M 3aKoH /[oynsa-Jlenna.

13



MaruautHoe mojie ToKa ¥ ASMCTBHE MAarHUTHOTO TOJS Ha MPOBOAHHK C TO-
KOM. DJIEKTPOABUTATENb.

SIBneHHE PIEKTPOMArHUTHOM MHAYKUMU. DieKTporeHepartop. llepemenHslit
ToK. [TonydyeHue u nepegaya 371€KTPOIHEPTIUHU.

DJEKTPOMarHUTHHIC BOJTHBI.

CamocrosiTeibHOe u3ydeHue: PanuocBsasp u TeneBuaeHue. CBeT Kak dJekK-
TpoMarHuTHas BojiHa. UHTepdepeniusa u nudpaxuus ceera (4 dyaca)

YMeTh: OCYIIECTBISATH COOPKY AIEKTPUUECKON IENU U U3MEPSATh CHIIy TOKa
Y HaIpsDKEHHS Ha €€ Pa3iIMYHBIX yyacTKaxX qudpakiiiu CBeTa.

Tema 3.4. Ctpoenue atoma U KBaHTOBas pusuka

B pe3yJibTaTe N3y4eHUs CTYA€HThI J0JIKHbI:

3HaTh: ®oTodddekT u KopmycKyJIspHbIe CBOMCTBA cBeTa. Mcmnonb3oBaHue
dotordpdexra B Texuuke. CTpoeHre aToma: IjIaHeTapHas MOJeNb U MoJeib bopa.
CamocrosrenbHoe uzyuenue: [lornoienne u uemyckanue ceera aromom. KBanro-
BaHUE YHEPTUH.

CrpoeHue aTOMHOTO siipa. DHEPTHs PacIICTUIEHUsI aTOMHOTO sI/Ipa.

CamocrosiTeqibHOE M3y4YeHne: PagnoakTUBHbIE U3TYYEHUS U UX

BO3JICMICTBHE HA KUBBIE OPraHU3MBI (2 yaca)

YMmerb: onpeaessaTh NPUHLOMI JEHCTBUS U BO3MOYKHOE HCIIOJIb30BAaHUE JIa-
3epa, YCTaHaBJIMBAThb HETAaTUBHBIE MOCIEACTBUS PAJIMOAKTHBHBIX HW3JTyYECHUU Ha
OpraHU3MbI )KUBBIX CYIIIECTB

14



TEMATUYECKHUH IIJIAH YYEFHOM TUCIUIIIAHBI

No HaumeHnoBanue pasnenon Makcu- KomnuectBo aynutopusix | Camo-
n/m MajbHast 4acoB MpHU OYHOH popme CTOSI-
y4ueOHast o0y4eHus TEJTHLHOE
Harpy3ska Bcero | reopuu | JII13 HU3y4YECHUE

PA3JIEJI 1 BUOJIOTUA C | 78 46 46 - 32
JIEMEHTAMM 3KO0OJIO-
'

1 Tema 1.1. Haubonee oburue 38 26 26 - 12
MIPEJICTABJICHHS O KU3HH

2 Tema 1.2. Opranusm yenoseka | 34 18 18 - 16
Y OCHOBHBIC ITPOSIBIICHUS €TI0
KHU3HEACITEIbHOCTH

3 Tema 1.3. Yenosek u okpy- 6 2 2 - 4
Karolas cpeia
PA3JIEJ 2. XUMMUS C 30 20 20 - 10
9JIEMEHTAMM 3KO0JIO-
rnn

4 Tewma 2.1. Boaa, pacTBopsl 12 8 8 - 4

5 Tewma 2.2. XuMuueckue mpo- 6 4 4 - 2
IIECChI B aTMOcdepe

6 Tewma 2.3. Xumus u opranuzm | 12 8 8 - 4
YeroBeKa
PA3JIEJI 3 ®U3UKA 54 42 42 - 12

7 Tewma 3.1. Mexanuka 18 14 14 - 4

8 Tewma 3.2. TerutoBsle siBeHuss | 12 10 10 - 2

9 Tema 3.3. DnexTpomarautHeie | 14 10 10 - 4
SIBIICHHUSI

10 Tema 3.4. Ctpoenue atomau | 10 8 8 - 2
KBaHTOBas (hU3MKa
HUTOI'O 162 108 108 - 54
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IHEPEYEHb CAMOCTOATEJIBHBIX PABOT

HanmeHnoBaHue TeMbl CaMOCTOSTENBHOM pa- Kou-Bo
Paznen, Tema Bun xonTpons
0OTBI 4acoB
Paznen 1. Pa3nooOpa3ue XKUBBIX OpPraHU3MOB, MPHUHIIH- 2 S —
Tema 1.1. bl UX KJIaccuuKaImm
Pasnen 1. OcHoBHble nonokeHust yuenus Y. [lapsuna.
Pa3Butune oprannyeckoro Mupa. 6 KOHCIIEKT
Tema 1.1.
Paznen 1. [Ipoucxoxnenue denoBeka. YemoBeueckue JIOKTIAN © HCTOMb-
Tema 1.1. pach! 4 30BaHUEM IIPE3EH-
Taluu
Paznen 1. Kypenue kax ¢akrop pucka. bone3nu opra- AIOIIAR € HCTIOIb=
Tema 1.2. HOB JIbIXaHUS U UX MPO(pUIaKTHKA 4 SOBAHMEM  TPeser-
Taluu
Pasen 1. N3menenue MbIIIBl OpU TPEHUPOBKE, IIO-
Tema 1.2, cienctBus runoauHamuu. llpuuymnHsl Hapy- | 4 KOHCIIEKT
IICHUSI OCAaHKU W Pa3BUTHSI TNIOCKOCTOMUS
Paznen 1. bakTepuu 1 BUpYCHl Kak NMpUYWHA HHQEKIIH- 4 HHCepT
Tema 1.2. OHHBIX 3200JICBaHHIA
Brnusinue HapKkoreHHBIX BellecTB (Tabaka, aj-
Pasen 1. KOroJsl, HAPKOTHUKOB) Ha pa3BUTHUE U 3]10pO-
Tema 1.2, Bbe udenoBeka. HacnencTtBeHHble U BpOXIeH- | 4 MPE3CHTALMS
Hble 3a00JIeBaHMsI, MEPEAAIOIINECcs MOJIOBBIM
nytem: CITWJ], cudunuc u ap.
Paszmen 1. Knaccudukanust O5ITOBBIX OTXOJOB B CITOCO0 4 OTIOPHBII KOH-
Tema 1.3. UX YTUIU3ALUN CIIEKT
Paspen 2. CrniocoObI onpecHEeHus BOIBI 4 OIIOpHAs cXxeMa
Tema 2.1.
Pazpnen 2. Kucnortusie noxnou. Kuciaote! u nienoun. I1o- 2 cooBmeH e
Tema 2.2. Ka3aTesb KUCIOTHOCTU pacTBOpoB pH
Ponb xupoB B opranusme, X0JIeCTEPUH.
Pasznen 2. MuHepanbHble BEIIECTBA B MPOAYKTAX MHTA- 4
Tema 2.3. HUs, nieBsle 100aBku. COaraHCUpOBaHHOE FORIAL
MMATaHNE
Pa3znen 3. 3BYK M €ro HCMOJIb30BAHNE B TEXHUKE U Me- 4 HCCIIE0BATEIb-
Tema 3.1. JUILUHE ckas pabora
Pasnen 3. DKoJIoTHYECKHEe TPOOJIEMBl, CBSI3aHHBIE C
Tema 3.2, MPUMEHEHHEM TEIUIOBBIX MAaIllWH, U mpobme- | 2 cooOuieHne
Ma 3HeprocoepexeHus
Pasnen 3. Panuocsas3p u teneBuaenue. CBET Kak 3J€K- JIOKJaJ C HCHOJb-
Tema 3.3, TpoMarHuTHasi BoiHa. uTepdepenuus u nu- | 4 30BAHMEM IIPE3EH-
dbpakims cBeTa TaIluu
Pazpgen 3. PannoakTuBHBIE H3Iy4YeHHST U HMX BO3JCH-
2 co00IIEHE
Tema 3.4. CTBUE Ha JKUBbIE OPraHU3MbI
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