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HOACHUTEJBHASA 3AIINCKA

Pabouass  mporpamma  yueOHOM  aucuuiMHbel  «EcTecTBo3HaHME»
OpeJHa3HayeHa JUIsl M3yYeHUs ECTECTBO3HAHMS B YUPEKICHUSIX CPEIHEro
po(hecCHOHANBFHOTO0 00pa30BaHMsI, PEeATH3YIOMUX 00pa30BaTENbHYIO MTPOTPAMMY
cpenHero (MoIHOro) o0Iero 00pa3oBaHus, IPU MOATOTOBKE KBATH(PHUIIMPOBAHHBIX
CHELUAINCTOB CPEAHETO 3BEHA.

Pabouast mporpaMMa OpHueHTHPOBaHA Ha JTOCTUKEHUE CIEIYIOIUX LIEJIEH:

o OCBOCHHME 3HAHMM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE
MHUpPa U METOJAaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HanboJiee BaXKHBIMU HJIEIMU
U JOCTHKEHMSIMHM €CTECTBO3HAHHUS, OKA3aBIIMMHU ONPEIEIAIOIIECe BIUSHUE Ha
pa3BUTHE TEXHUKH U TEXHOJIOTUH;

o OBJI/ICHHEe YMEHHSIMH NIPHMMEHSATh IOJIyYeHHbIe 3HAHMA IS
OOBSICHEHHsI  SIBJICHMH  OKPYXKAIOLIEro  MHUpPa, BOCHPHUATHS  HHPOpPMAIIH
€CTECTBEHHO-HAYYHOTO W  CHEIUaIbHOro  (MpoecCHoHanbHO  3HAYMMOTO)
coxepxkanus, nomyyaemon u3z CMMU, pecypcoB HMHTepHeTa, ClieIMaIbHOU U
HAYYHO-TIOMYJISIPHOM TUTEPATypHI;

o pa3BUTHE UWHTEIUIEKTYaJbHbIX, TBOPYECKUX CIIOCOOHOCTEH U
KPUTHUYECKOIO MBIIIJICHUSI B XOJ€ NPOBEIACHHUS NPOCTEHIINX HCCIEA0BAHUM,
aHaJlu3a SIBJICHWM, BOCHPHUATHS W HUHTEPIpETallMM E€CTECTBEHHO-HAYyYHOU
uHdopmaIuy;

o BOCIIMTAHME YOEXKJICHHOCTM B BO3MOXXHOCTH IIO3HAHMSI 3aKOHOB
OPUPOJBI U HWCIOJB30BAHMS JOCTH)KCHHH €CTECTBEHHBIX HAyK [JIsl Pa3BUTHSA
UBUIM3AIMH U TTOBBIIICHUS KA4€CTBA KU3HU;

o npuMeHeHue €CTeCTBEHHO-HAYYHBIX 3HAHUIA B
Nnpo(decCHOHAIBLHOI /1eAITeJILHOCTH U MOBCEIHEBHOM KU3HM Ui O0OecreueHus
0€30MacCHOCTH JKHU3HENEATEIbHOCTH; IPaMOTHOIO MCIIOJIb30BAHMSI COBPEMEHHBIX
TEXHOJIOTUH; OXPAHBI 3[I0POBbSI, OKPYKAIOIIEH CPEIBI.

OcHoBy paboueil mporpaMMbl COCTABIISIET COJEpXKaHHE, COTIACOBAHHOE C
TpeOoBaHUSIMU  (efepalIbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO  CTaHJapTa
cpeaHero (ImoJiHoro) oduiero oopazoBanus 6a30BOro YpOBHS.

[Iporpamma BkJOYaeT B ce0si TpU OCHOBHBIX paszfena, o0naaaromue
OTHOCUTEIBHOM CAMOCTOSITEIBHOCTBIO M ULEIOCTHOCTHIO: «DPu3nka», «XUMHS C
OCHOBaMH JKOJIOTUN», «BbHOJIOTHS ¢ OCHOBamMu 3Koyiorum» s yuapexaennii CII10,
00EeCNeYnBAOIINX TOATOTOBKY KBaJU(UIIMPOBAHHBIX CIICIUAINCTOB CPEIHETO
3B€Ha MO NPOQPECCUSIM COLMATBHO-I)KOHOMUYECKOTO U TYMaHUTAPHOTO MPOpUIei.

3amMeTHOE  MeCTO B MpOrpaMMe  3aHMMAlT  HHTETPUPYIOIINE,
MEXMpPEAMETHbBIE HJIE€U U TeMbl. JTO, B TEPBYIO Ouepedb, COJEp)KaHUE,
OCBEILAIOIIEe ECTECTBEHHOHAYYHYI0 KapTHUHY MHpa, aTOMHO-MOJEKYJSpHOe
CTPOCHHME BEIIECTBA, IPEBpAIllEHUE SHEPruu, 4YeJlOoBeKa Kak OWOJIOTUYECKUI
OpPraHM3M M C TOYKH 3pPEHHs] €ro XHMHUYECKOTO0 COCTaBa, a TaKXE BOIPOCHI
9KOJIOTHUH.

B paboueil mporpamme mpeAaCTaBIE€Hbl AUJAKTUYECKHE €IWHUIBI, MPH
U3YYCHUU KOTOPBIX I€IecOo00pa3HO aKIEHTUPOBATh BHUMAaHHE Ha >KU3HEHHO

BAXKHBIX O0OBEKTaX MPUPOJBI U OpraHU3Me 4YesloBeKa. JTO BoAa M arMmocdepa,
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KOTOPBIE PACCMATPHUBAIOTCA C TOYKH 3PEHUSI XUMUYECKHUX COCTaBa U CBOWCTB, MX
3HAYEHUS ISl AKU3HEAESITENbHOCTU JIoIeH («XUMUS C AJIEMEHTAMU 3KOJIOTHUINY).
OTO  paszensl, IIOCBSIICHHBIE YEJIOBEUYECKOMY OPraHM3My: Ba)KHEWIINE
XUMHUYECKHUE COEIMHEHUS B OpraHusMe («XuMus C 3JIEMEHTaMH 3KOJIOTHUUY),
CUCTEMBI OPraHoOB, UX (YHKIUH, OXpaHa 310pOBbsi, MPOPHUIAKTUKA 3a00IEBaHUI U
BpPEIHBIX NpuUBbIYEK («bHOJIOTHS C 3lEMEHTaMu 3KoJjorum»). BakHo yaenuThb
BHUMaHue 0osee riy0OOKOoMy M3ydeHHI0 TeMbl «OpraHu3M 4ejJoBeKa U OCHOBHBIE
IIPOSIBIICHHUS €T0 KU3HEAESATEIbHOCTIY, BOIIPOCAM 3KOJIOTHYECKOTO COJIEPKAHHUS.

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

3 1. OcHOBHBIE MNpHU3HAKKA IKUBOIO: IHUTAHHUE, JbIXaHUE, BBIACICHUE,
pa3ipa>kMMOCTh, ITOJABUKHOCTh, PA3MHOXXEHUE, POCT U Pa3BUTHE;

3 2. YpOBHM OpraHu3alyy XKUBOH MPHUPOABL: KIETOYHBIA, OPraHU3MEHHBIMH,
HaJOpraHU3MEHHBIN;

3 3. TkaHH, OpraHbl U CHCTEMBI OPraHOB YEJIOBEKA;

3 4. 3HadeHHWe NUTaHUA JUIsI POCTA, PA3BUTHUSA U IKU3HEACATEIBHOCTU
opranu3ma. IlumeBapenue kak mnpouecc (GU3NYECKON U XUMHUYECKOH 00paboTKH
nun. CucremMa DUIIEBAapUTENBHBIX OpraHoB. IlpemynpexieHne NUILEeBBIX
OTpaBJICHUN — OproIIHOTO TU(A, TU3EHTEPUHU, X0JIepbl. ['acCTpUT U UPPO3 MEYEHU
KaK pe3yJIbTaT BIUSHUS aJIKOIOJI1 U HUKOTUHA HA OPraHU3M;

3 5. JlpIxaHue OpraHM3MOB Kak CIoco0 MoiyyeHus sHepruu. OpraHel
npixanud. JKu3HeHHas eMKOCTh JIETKMX. TpeHUpOBKa OpraHoOB JAbIxaHUs. bone3sHu
OpraHoOB JIBIXaHMS U UX MPO(PHUIAKTHKA;

3 6. Ilonsatuss OGuoreoneHo3a, dKOCUCTEMBbI U OHOC(hepbl. YCTOMUMBOCTH
sKkocucteM. Bo3zaeicTBuEe 3KOJOrMYecKUX (PAKTOpPOB Ha OpPraHM3M YeJOBEKa W
BIUSIHUE JIEATEIIbHOCTH YeJIOBEKa Ha OKPYXKAIIIYI0 Ccpelny (SA0XUMHUKATHI,
IPOMBIIIEHHBIE OTXOJbl, paguals W Jpyrue 3arpsi3HeHusi). PanuonanbHOe
IPUPOAOIIOIB30BAHNUE;

3 7. ®Ousnueckue U XUMHUYECKHE CBOWMCTBA BOAbL. PacTBOpeHHE TBEpABIX
BELIECTB M ra3oB. MaccoBasi 10151 BEIIECTBa B paCTBOPE KaK CHOCOO BBIPaKEHUS
COCTaBa pacTBOpa;

3 8. Boanwie pecypcbl 3emun. KauecTBO BOJBI. 3arpsA3HUTENM BOALI U
ciocoObl ouncTKH. XKecTkast Bofa U €e yMATYeHHE;

3 9. Xumuueckuil coctaB Bo3ayxa. Atmocdepa u kaumaT. O30HOBBIE ABIPHI.
3arpsizHeHHe aTMoc(epbl U ero UCTOUYHUKHU. O30HOBBIE JbIPHI;

3 10. Xumuyeckue sleMEHTHl B OpraHu3Me uenoBeka. OpraHudyeckue M
HeopraHuyeckue BemecTBa. OCHOBHBIE KU3HEHHO HEOOXOAMMBIE COEAMHEHMS:
O€JIKH, YTIEBObI, KUPbI, BATAMUHBI. CTpoeHUEe OENKOBBIX MOJEKYJ. YTJIEBOIbI —
IJIaBHBIA HCTOYHHUK YHEPTUU OPraHU3Ma;

3 11. MexaHnuyeckoe ABUKEHUE, €0 OTHOCUTEIBHOCTh. 3aKOHBI JTMHAMHUKHU
Herotrona. Cuiel B mpupone: yHpyrocTb, TPEHHE, CHJIA TSDKECTH. 3aKOH
BCEMHMPHOTO TAroTeHUs. HeBecoMocCTs;



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

3 13. Mexanuueckue konebanusi. Ilepuog wu dyactora KosieOaHUM.
Mexanudeckue BosiHbl. CBOMCTBA BOJH. 3BYKOBBIC BOJIHBI;

3 14. Ucropuss aromucTHueckuxX YyuyeHuW. HaOmrogeHuss u  ONBITHI,
MOATBEPKIAIOIIME aTOMHO-MOJIEKYJISIPHOE CTpPOEHHUE BelecTBa. Macca u pazMepsl
Mousiekyil. TemoBoe nBuxeHue. TeMrepaTypa Kak Mepa CpeaHEldl KMHETUYECKON
DHEPrUu YacTHII;

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

3 16. 3akoH coxpaHEHHUs SHEPTrUU B TEIUIOBBIX Mpoueccax. HeoOpaTumerii
XapakTep TEIJIOBBIX MPOLIECCOB. TenI0BbIE MAIMHBI, UX IPUMEHEHHE.

3 17. DnekTpuueckue 3apsabl U UX B3aUMOAEHCTBUE. DJIEKTPUUECKOE MOJIE.
[IpOBOJTHHKH U U30JIATOPHI B AIEKTPUIECKOM 10J€. II0CTOSHHBIN 3JIEKTpUYECKHIA
ToK. CHila TOKa, HaPsKEHHE, AIEKTPUUECKOE CONTPOTUBIIEHHE. 3aKoH Oma s
ydacTka 1enu. TemmoBoe 1elcTBUE 3JIEKTPUYECKOTrO TOKa U 3akoH [[xoynsa-JIeHna.
MarauTHoe mnoJjie TOKa ¥ JEHCTBHE MAarHMTHOIO IOJII Ha IPOBOJHUK C TOKOM.
DnexTpoaBUraresnb. SIBjIeHUE 3JIEKTPOMArHUTHON MHIYKLIHH. DJIEKTPOTrE€HEpaTop.
Ilepemennslil Tok. [lonydeHne u nepenada 3JI€KTPOIHEPIUU. DIEKTPOMATHUTHBIE
BOJIHBIL;

3 18. ®ororddext u KOpmycKyJsipHbIE CBOMCTBa cBeTa. Mcmonb3oBaHue
doTorpdexra B Texnuke. CTpoeHre aToma: IjlaHeTapHas MOJENb U MoJienb bopa.
CamocrosiTenbHOoe u3ydeHue: lloriomenne u HCIycKaHUME CBETa AaTOMOM.
KBanToBanue »sHeprun. CTpO€HHE AaTOMHOIO sApa. OHEPrus paclleryIeHUs
aTOMHOTO sI7Ipa.

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

VY 1. cocTaBiasTh CXE€MBbl NPOLECCOB, NPOTEKAKOIIMX B KIETKE; BIAAETh
TEPMUHOJIOTMEN  TEMBI, CBA3BIBATh  JEATEIBHOCTh OpPraHOB  KIETKH C
(GU3MONOrMYECKUMHU  TIpPOLlECCaMH, MPOTEKAIMMU B HEH; CcpaBHUBATh
pPaCTUTENBbHBIE U )KMBOTHBIE KJIIETKH; CAMOCTOSITENBHO U3y4aTh CTPOEHUE KIIETKU U
JienaTh BBIBOJBI O €€ JBOJIIOLMM, PEIIAaTh I€HETUYECKHUE 3aJaud; COCTaBIATH
POJIOCIIOBHBIE IO HACIECTBEHHOMY MPU3HAKY;

VY 2. onpenensaTe ASHCTBHE JKEIYJOUYHOIO COKa Ha OEJIKH, IEUCTBUE CITIOHBI
Ha KpaxMall, U3MEpPSTh KU3HEHHYIO €MKOCTh JIETKMX, YCTaHABIUBATh MPUYMHHO-
CJIE/ICTBEHHbIE CBSI3U;

Y 3. BBIABUTH pe3yJbTaThl BO3JCHCTBHUS dYeJIOBEKa Ha OHOTEOIIEHO3BI,
NpEeABUACTh UX MOCIIEICTBUS; AHAIM3UPOBATh BUIOBOM COCTaB OMOIIEHO30B;

Y 4. onpenensiTe MAacCOBYIO JOJIO BELIECTBA B pPACTBOPE, BBISBIATH
VCTOYHHUKHU W MPUYUHBI 3arpsI3HEHUS] IPECHBIX BOJ], YCTAHABJIMBATh B3aUMOCBSA3HU
MEXy aHTPOIIOT€HHOM €ATEIbHOCTHIO U KaY€CTBOM BOJBI;

VY 5. onpenensiTh XUMUYECKU COCTaB aTMOC(eEphl, yCTaHABIMBATh
MEXaHHU3M 00pa30BaHUsl KUCIOTHBIX JOXKICH;



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

VY 7. onpenenars 3aBUCUMOCTb YCKOPEHHSI TeJa OT €ro MacChl M CHJIBL,
JICWCTBYIOIIEH Ha TEJIO, YCTAHABIMBATH OTHOCUTEIBHOCTHh JBH)KCHHS, OTINYATh
CBOOOJTHBIE U BBIHYK/ICHHBIE KOJICOAHMUS;

VY 8. u3MmepsaTh TeMmIiepaTypy BELIECTBAa B 3aBUCUMOCTH OT BPEMEHH IIpU
M3MEHEHHUSIX arperaTHbIX COCTOSHHM, OTJIMYATh PAa3JIMYHbIE arpEraTHbIE COCTOSIHUS
BEILECTBA, YCTAHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEX]Y NPUMEHEHUEM
TEIUIOBBIX MAIIMH U YKOJIOTUYECKUMU MPOoOIeMaMu COBPEMEHHOCTH;

VY 9. ocyiiecTBAAThE COOPKY AIEKTPUUECKON LEMU U U3MEPSTh CUIy TOKa U
HANPSDKEHUS Ha €€ Pa3IMYHBbIX yyacTKax Iu(pakiiy CBETa;

VY 10. onpenensaTe NPUHIUI ACHCTBUS U BO3MOKHOE MUCIOJIb30BAHUE JIa3epa,
yCTaHAaBIMBAaTh HETaTUBHBbIE TOCIEACTBUSA PAJMOAKTUBHBIX H3IyYEeHUN Ha
OpTaHU3MBbI )KUBBIX CYLIECTB.

OBIIASI XAPAKTEPUCTUKA YUYEBHOM JJUCHUTLIMHBI
«ECTECTBO3HAHMUE»

EcrecTBOo3HaHME — HayKa O SIBJICHHSIX M 3aKOHax npupoabl. COBpeMEHHOE
€CTECTBO3HAHNWE BKJIIOYAET MHOXECTBO €CTECTBEHHO-HAYUYHBIX OTpaciiei, W3
KOTOpPbIX HauOoJiee BaXKHBIMU SIBIISIIOTCS (u3MKa, XuMuig W Ouonorus. OHO
OXBAaThIBAET MIMPOKUI CIIEKTP BOMPOCOB O PAa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB
MIPUPOJIbI, KOTOPBIE MOKHO PACCMaTPUBATh KaK €UHOE 1EIOE.

EcTecTBeHHO-HayuUHbIC 3HAHUS, OCHOBAHHBIC Ha HUX TEXHOJIOTHH, (DOPMUPYIOT
HOBBI  00Opa3  u3HH. BBICOKOOOpAa30BaHHBIM  YENOBEK  HE  MOXKET
JUCTAaHIMPOBAThCS OT (PYHIAMEHTaJbHBIX 3HAHUK 00 OKpYXKAaloUIeM MHpE, HE
PUCKYSl OKa3aTbCsd OECHOMOLIHBIM B NpO(ecCHOHaNbHON aesaTenbHoCcTH. JIroboe
NEPCHEKTUBHOE HAIpaBJICHUE JEATEIbHOCTH 4YEJIOBEKa NPSIMO WM KOCBEHHO
CBS3aHO C HOBOM MarepuanbHON 0a30if U HOBBIMM TEXHOJIOTHSIMHU, U 3HAHUE UX
€CTECTBEHHO-HAYYHOM CYITHOCTH — 3aKOH ycCIleXa.

EcrecTBO3HaHHE — HEOThEMJIEMAsl COCTAaBISAIONIAs KYJIbTYPhl: OMNPEIEIss
MHUPOBO33pEHHE YEJIOBEKa, OHO TMPOHUKAET W B TyMaHUTapHylo cdepy, U B
OOIIECTBEHHYIO  JKM3Hb.  PallMOHaIbHBIH  €CTECTBEHHO-HAY4YHBIH  METOJ,
chOpMHUPOBABIIUNCS B paMKax ECTECTBEHHBIX HayK, 0Opa3yeT ecCTeCTBEHHO-
HAyYHYI0O KapTUHY MHUpPa, HEeKoe o0pasHo-(pumiocodckoe 0000IIeHNEe HAyYHBIX
3HAHUM.

OCHOBY €CTECTBO3HAaHUs TNPEJCTaBIsAeT (PU3MKa — Hayka O NpUPOJE,
u3yyarouiasi HamOoJjee BaKHbIE SIBJICHUS, 3aKOHbl M CBOWCTBA MAaTE€pPUATIBLHOTO
mupa. B Qusuke ycraHaBIMBAaIOTCS YHHBEPCAJIbHBIE 3aKOHBI, CIPABEIJIUBOCTH
KOTOPBIX MOJTBEPKAACTCS HE TOJBKO B 3€MHBIX YCIOBHSIX M B OKOJO3EMHBIX
MPOCTPAHCTBAX, HO M BO Bceul Bcemennou. B 3TOoM 3akiroyaercss OAWH U3
CYIIECTBEHHBIX NPHU3HAKOB (Pu3nku Kak (yHmameHTanbHOM Hayku. Dusmka
3aHHMaeT 0CO00€ MECTO CPEIU ECTECTBEHHBIX HAYK, I0ATOMY €€ MPUHSATO CUUTATh
JUAEPOM E€CTECTBO3HAHHS.

EcTecTBOo3HaHME KaK HayKa O SBJICHUSX U 3aKOHAX MPHUPOJIbI BKIIOYAET TaKKe
OJIHY U3 BaXXHEUIIUX OTPACIEN — XUMHUIO.

6



Xumusi — HaykKa O BELIECTBaX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX, MPOIECCaX
MpeBpallleHUs], UCIIONb30BAHUN 3aKOHOB XMMHUHU B MPAKTUYECKON AESATENBHOCTU
J0JIeH, B CO3JJaHIHM HOBBIX MaTEpUaJIOB.

buonorus — cocraBHast 4acTb €CTECTBO3HAHUS. JTO HayKa O KUBOW MPHUPOJE.
Ona wu3y4yaeT pacTUTENbHBIM, >KUBOTHBIH MHUP U YEIOBEKa, MCMOJb3Yys Kak
COOCTBEHHbBIE METO/Ibl, TAK U METO/bI JPYTUX HAYK, B YACTHOCTH (PU3UKHU, XUMHUU U
MaTE€MaTHUKH: HAOIIOACHUS, SKCIIEPUMEHTBI, UCCIIEIOBAHUS C TIOMOIILI0 CBETOBOTO
U DJIEKTPOHHOTO MHUKPOCKOIA, OO0paOOTKYy CTAaTUCTUYECKHX JaHHBIX METOJaMHU
MaTeMaTUYECKOW CTaTUCTUKU U Jp. bHONOrHs BBISBISIET 3aKOHOMEPHOCTH,
MPUCYIIUE KU3HU BO BCEX €€ MPOSBJICHUSAX, B TOM YHUCIEe OOMEH BEILIECTB, POCT,
pPa3MHOXKEHUE, HACTEACTBEHHOCTh, U3MEHUUBOCTD, YBOIIOLIUIO U JP.

B mnpodeccronanpHBIX 00pa30BaTENBbHBIX  OpPraHU3ANMSX, PEATHIYIOIINX
0o0pa30BaTeNpHYI0 MPOTpaMMy CpeIHero ooOmero oOpa3oBaHHMs B MpeAenax
ocBoenus [IIICC3 CIIO na 6a3e OCHOBHOro oOIEro 0oOpa3oBaHUs, HU3ydaeTcs
WHTErpUpOBaHHasi ydeOHas nucuuiuimHa «EcrecTBo3HaHWe», BKIIOYAIOIIAs TPH
pasnena, 06J1aaolre OTHOCUTEIBHON CaMOCTOSATEIbHOCTHIO U IIEJTOCTHOCTHIO —
«Dusukay, «Xumus», «buonorus» — YTO HE HaApyIIAeT MPUBBIUHYIO JIOTUKY
€CTECTBEHHO-HAYYHOTO 00pa30BaHuUs CTYICHTOB.

[Ipu ocBoenun mpodeccuit CIIO u cneumanbHoctedt CIIO conmansHO-
HKOHOMHYECKOTO M T'yMaHUTapHOro mpoduiiei mpodecCHoHaTbHOr0 00pa30BaHUs
ecTeCTBO3HaHME u3y4yaeTcs Ha 0azoBom ypoBHe DI'OC cpemnero o0iero
o0pa3oBaHus ¢ YY4ETOM Crielu(PUKU OcBauBaeMoil mpodeccuu uim crnennuaibHOCTH.

DTO BBIpAXKAETCS B COJICPKAHUM O0YUYEHHS, KOJIMYECTBE YaCcOB, BBIICISIEMbIX Ha
M3YUYEHHUE OTJICJIbHBIX TE€M MpPOrpaMMbl, TJIyOMHE MX OCBOCHHS OOYydYaroIIUMUCH,
o0beMe M  XapakTepe MNPAKTUUECKUX 3aHITHH, BUJAX BHEAYJUTOPHOU
CaMOCTOATENbHON pabOThI CTYIE€HTOB.

B npolecce  pealn3anuu COZIepKaHUS y4eOHOMI JTUCITUTUTHBI
«EcTecTBO3HaHMWE» 3HAUYUMO u3yuyeHHe pasnena «Dusnka», KOTOPBIA BHOCHUT
CYIIIECTBEHHBI BKJIaJl B CHUCTEMY 3HaHUI 00 OKPYXKalIIeM MHUpE. DTOT pasfen
SBJIIETCSI CUCTEMOOOPA3YIOMUM IS JAPYTUX Pa3fesioB y4eOHOW TUCIUTIIMHBI,
MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE COJEP)KAHUSI KypCOB XUMHUU U
OHMoOTHH.

[Ipy m3yuyeHun y4eOHOro maTepualia Mo XMMHUM M OMOJIOTUM IIEJIeCO00pa3HO
aKIICHTUPOBAaTh BHUMAHHE OOYYAIONIMXCS Ha JKU3HEHHO BaXHBIX OOBEKTaxX
NpUPOJIBI M OpraHu3Me uesjoBeka. JTo ruapocdepa, armochepa u Ouocdepa,
KOTOPBIE PACCMATPUBAIOTCS C TOUKHU 3PEHUS XUMUUYECKUX COCTAaBOB U CBOMCTB, UX
3HAUEHUA JJIA KU3HEACATENBHOCTH JIIOJIEH, 3TO COAEpKaHKEe, OCBEIIAIOIIEE POJlb
BOKHEHIIMX XUMHUYECKUX AJIEMEHTOB B OpPraHU3ME 4eJOoBeKa, BOMPOCHI OXPaHbI
310pOBbs, MPOPUIAKTUKUA 3a00J€BaHUN M BPEAHBIX NPUBBIYEK, MOCIECACTBUN
WU3MEHEHUS CPeJIbl OOMTAHUS YEJIOBEKA JIJIsl YEJIIOBEUECKOW ITUBUITU3AIINH.

3aMeTHOe MECTO B COJEp)KaHWU Y4eOHOM AMCHUUIUIMHBI 3aHMUMAeT Y4eOHBbIit
MaTepHuay, HEe TOJBKO (POPMHUPYIONINI E€CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpa Y
CTYJICHTOB, HO U PACKPBIBAIOIINN MPAKTUYECKOE 3HAUYEHUE €CTECTBEHHO-HAYYHBIX
3HaHMM BO BCeX cdepax >KH3HU COBPEMEHHOrO0 O0OIecTBa, B TOM 4YHUCJIE B



TYMaHUTapHOH cdepe.

B nenom yueGHas aucuuruinHa «EcTecTBO3HaHUE», B COJEPKaHUU KOTOPOM
BEJyIIUM KOMIIOHEHTOM SIBJISIIOTCS HAy4yHbIE 3HAHUS M HAay4YHbIE METObI
MO3HAHUA, TTO3BOJISIET CHOPMUPOBATH y OOYHAIOUIUXCS LIETOCTHYIO €CTECTBEHHO-
HAyYHYI0O KapTUHYy MHUpa, MpoOYIuTh y HUX HMOIMOHAIBLHO-IIEHHOCTHOE
OTHOIIEHWE K H3y4yaeMOMYy MaTepuasy, TOTOBHOCTb K BBIOOPY JI€HWCTBHIA
OTIpEJICTICHHOW HANpPaBJICHHOCTH, YMEHHE KPUTUYECKU OIICHUBATh CBOM M UYXKHE
JEUCTBUS U MTOCTYIIKH.

WNuTerpupoBaHHoe  cofep)KaHWEe  YYCOHOW  JUCHUIUIMHBI  TTO3BOJISET
MpernoaBaTesM (PU3UKN, XUMHUH U OMOJIOTUHA COBMECTHO OPTaHW30BaTh N3YUYCHHE
€CTECTBO3HAHUSA, WCIOJB3yS HWMCIOIIMECS 4YacCTHBIE METOJHMKH TPETodaBaHuUs
peaMeTa.

N3yuenue oOmieoOpa3oBaTebHON y4eOHOM TUCIUIUIMHBI «EcTecTBO3HAHUE)
3aBepIlaeTcs MOABEACHUEM HUTOroB B (opme auddepeHnnpoBaHHOTO 3ayeTa B
paMKax MPOMEKYTOUYHOM aTTECTAIlMU CTYJEHTOB B MPOLIECCE OCBOCHUSI OCHOBHOM
[ITIICC3 CIIO ¢ nomy4yeHueM cpeaHero oomero oopa3zoBaHusl.

MECTO YYEBHOHN JUCLUILIMHbLI B YYEBHOM ILIAHE

VYuebnas aucuumiuHa «EcTecTBO3HaHUE» SIBISETCS Y4EOHBIM MPEAMETOM IO
BBIOOpY M3 00s3aTenbHON mpenMmeTHor obnactu «EctectBenHble Haykn»y OI'OC
cpenHero oOmiero oOpa3oBaHusi. YueOHas guciuiuinHa «EcTecTBO3HaHUE)
sBJsIeTCs 0a3oBoi qucnuiinHoun bJ[.07

PE3YJIbTATbI OCBOEHUS YYEBHOM JUCHUILIAHBI

OcBoenue conepkanust y4eOHOW  aucuuiuiiHbl  «EcTecTBo3HaHME»
oOecrieuynBaeT JOCTIKEHUE CTYICHTaAMH CIEAYIONINX Pe3yabTATOB:

* TUYHOCHIHBIX

JI 1. ycroiuumBBIf WHTEpPEC K HCTOPUU M JOCTIDKCHHSIM B 00JacTH
€CTECTBEHHBIX HAYK, UyBCTBO FOPAOCTH 332 POCCUICKHUE ECTECTBEHHBIE HAYKU;

J. 2. TOTOBHOCT K TMPOJODKCHHIO O0Opa3oBaHHs, MOBBIIICHUIO
KBaMpUKaMM B K30paHHON  MPO(ECCHOHANBHON  JEATEIbHOCTH  C
WCIIOJIb30BaHUEM 3HAHUM B 00JIACTU €CTECTBEHHBIX HAYK;

JI 3. 0oOBEKTMBHOE OCO3HAHWE 3HAYUMOCTH KOMIIETCHIIMM B 00JIacTH
€CTECTBEHHBIX HAayK [l 4YeJoBEeKa W OOIIeCTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKUE JOCTHXKEHUSI B 001acTH (U3UKH, XUMHUHM, OWUOJOTHM JIJis
MOBBIIIIEHUS COOCTBEHHOTO HWHTEJJIEKTYaJIbHOTO pPa3BUTUS B BBIOpAHHOMU
npodeCCUOHATILHON JIEATEIbHOCTH;

J 4. ymeHue NPOAHAIM3UPOBATH TEXHOTCHHbIC MOCIEICTBUS IS
OKpYXaroIen cpeibl, OBITOBOM U MPOU3BOACTBEHHOM NESITEIHLHOCTH YEIIOBEKA;

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

JI 6. ymeHue ynpaBisiTb CBOEH MMO3HABATEILHON JIEATEIIbHOCTBIO, IPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaJIbHOTO PAa3BUTHS;
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JI 7. ymeHue BBICTpanBaTh KOHCTPYKTUBHbBIC B3aUMOOTHOIIEHUSI B KOMaH/IE
MO peUIEHUI0 OOIIKX 3a7]a4 B 00JIACTH €CTECTBO3HAHMUS;

. MemanpeomMemHvix:

M 1. oBnasgeHue yMEHUAMH U HaBBIKaMU Pa3JIMYHBIX BUJOB ITO3HABATEIbHON
JEATEIIbHOCTH JIJIs1 U3YyYEHHS Pa3HbIX CTOPOH OKPYKAIOILIET0 €CTECTBEHHOTO MUPA;

M 2. npuMeHeHHEe OCHOBHBIX METOOB IMO3HAHMS (HAOIOACHMS, HAYYHOTO
HKCIIEPUMEHTA) JUIsl U3YUCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa, C  KOTOPbIMM  BO3HUKA€T  HEOOXOJMMOCTh  CTaJKUBAaThCS B
npodeccruoHansHo cdepe;

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

M 4. yMmeHuE HCNONB30BaTh PA3JIMYHbIE HWCTOYHUKHU ISl MOJY4CHUS
€CTECTBEHHO Hay4YHOW WH(GOpPMAaMK W OICHHWBATh €€ JOCTOBEPHOCTH IS
JOCTUKEHHUSI IOCTABJIEHHBIX LIEJIEHN U 3a1aY;

* npeoMemHuIX:

Il 1. chopmMupoBaHHOCTH MPEICTABICHUNA O IEJIOCTHOH COBPEMEHHOMN
€CTECTBEHHO - HAYYHOU KapTUHE MHUPA, IPUPOJE KaK €AUHOI LETOCTHON CUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJABI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

I1 2. BnageHue 3HaHUSAMU O HauOoJiee BAXKHBIX OTKPBITUAX U JIOCTHKECHUSIX
B 00JIaCTM €CTECTBO3HAHMS, MOBJIMSBIIMX Ha SBOJIIOIUIO MPEICTABICHUN O
MIPUPO/JIC, HA PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

IT 3. chopmMupoBaHHOCTb YMEHHUS MPUMEHATh ECTECTBEHHO-HAYyYHBIC
3HaHUS [JI OOBSCHEHMS OKPYKAIOUIUX SIBIICHUM, COXpPaHEHUS 3/I0POBBS,
obOecrieueHus: O€30MAaCHOCTU JKU3HENEATCIIBHOCTH, OEPEKHOTO OTHOIICHUS K
NPUPOJIC, PAMOHAIBHOTO MPUPOJONOJB30BAHUS, A TAaKXKE BBITIOJIHEHUS POJIH
IPaMOTHOTO TTOTPEOUTEIS;

IT 4. chopMHpPOBAaHHOCTH MPEJCTABICHUN O HAYYHOM METOJE IMO3HAHMS
MPUPOJIBI U CPEICTBAX M3YUYEHUSI MEraMHUpa, MaKpoOMHUpa U MUKPOMUPA; BIaJCHUE
prUeMaMi €CTeCTBEHHO-HAYUHBIX HAOIO/IEHUN, OTIBITOB, UCCIEAOBAHHMN U OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

II  S.BmajgeHue  TNOHATUMHBIM  aNIapaTOM  €CTECTBEHHBIX  HAyK,
MO3BOJIAIOIIMM II03HAaBAaTh MHUpP, Y4aCTBOBaTh B JHMCKYCCHUSIX MO €CTECTBEHHO-
HAay4YHBIM BOIIPOCaM, HCIOJIb30BaTh Pa3IMYHbIE HCTOUYHUKUA HHPOPMAIUU IS
MOATOTOBKU COOCTBEHHBIX PabOT, KPUTHUECKU OTHOCUTHCS K coobmieHusM CMU,
CoJIeprKallliM Hay4dHYI0 HH(GOPMAIIUIO;

IT 6. chopMHpOBAaHHOCT, YMEHHUM TMOHUMATh 3HAYUMOCTh E€CTECTBEHHO-
HAy4YHOTO 3HAHMS JJI1 KaKJIO0ro 4ejJoBeKa HE3aBUCUMO OT €ro mpodecCuoHabHON
JEATEIIbHOCTH, pa3inudaTh (PaKkThl U OLIEHKHU, CPABHUBATH OIIEHOYHBIC BHIBOJIHI,
BUJIETh UX CBSA3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPUEB C OINpPEJIECICHHON
CHUCTEMOM LIEHHOCTEMN.



COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

BBenenue
OcHoBHbIC Hayku O mpupoje (pusmka, Xumusi, OMOJOTHS), UX CXOJCTBO U
oTIM4MsA. ECTECTBEHHOHAYYHBI METOJ TIO3HAHWUS W €ro  COCTaBJISIONIUE:
HaOIOICHNE, U3MEPEHHE, SKCTICPUMEHT, THIIOTE3a, TCOPHSI.

Paszpen 1 BUOJIOI'USA C QJIEMEHTAMM 3KOJIOI'NA

Tema 1.1. HauoOoJiee 001me npeacTaBjieHus 0 sKU3HU

B pe3yabTare n3y4eHHus CTYACHTHI J0JIKHBI:

3narb: OCHOBHBIE NPHU3HAKH >KMBOrO: INUTAaHWE, JbIXaHWUE, BBIJACICHHE,
pa3IpakuMOCTh, MOJABWXHOCTb, Pa3MHOXEHUE, POCT M pa3BUTHE. YPOBHU
OpraHM3aLMN )KUBOW MPUPOBI: KIETOYHBIM, OPTAaHU3MEHHBIN, HAAOPTraHU3MEHHbIN

CamocTosiTe/IbHOE HM3y4YeHHMe: pa3HOOOpa3We IKHUBBIX OPraHU3MOB,
INPUHIUIBI UX KiIaccuukanuu (2 yaca)

Kinerounoe crpoenne opranu3MoB. OOMEH BEIIECTB U MPEBpAIICHUE
sHepruu B kietke. Monekyna JIHK — Hocutens HaciecTBEHHON MH(pOpMaLUK.

OBOJIOLMS JKUBOTO. /JIBWKYIIME CHJIBI 3BOJIIOLMHU: HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP, MPUCTIOCOOIEHHOCTh OPIraHU3MOB

CamocrosiTeIbHOE U3yYeHHE: OCHOBHBIE MOJI0KEeHHs yueHus Y. JlapBuHa.
Pa3Butue oprannueckoro mupa (6 yacos)

CamocrositenibHoe n3y4deHue: IIponcxoxneHne denoBeka. YenoBeueckue
pachl (4 yaca)

YMeTh: COCTaBIATH CXEMBI MPOIECCOB, MPOTEKAIOIINUX B KIIETKE; BIAJETh
TEPMUHOJIOTHEN  TEeMbl, CBA3BIBaTh  JCSATEIBHOCTh OPraHOB  KIETKH C
(U3HOIOrMYECKUMH  TPOLIECCAMM,  MPOTEKAIOIMMU B HEW; CpaBHUBATh
pPacCTUTENbHbIE U )KUBOTHBIE KJIETKH; CAMOCTOSITENIBHO U3y4aTh CTPOEHUE KIETKU U
JienaTh BBIBOJBI O €€ JBOJIIOIMH, PEIIaTh TE€HETUYECKHE 3aJaud; COCTaBIATH
POJIOCIIOBHBIE IO HACIEACTBEHHOMY IPU3HAKY.

Tema 1.2. Opranusm 4es10BeKa U OCHOBHbIE MPOSIBJICHUS €0
JKU3HEAEATEIbHOCTH

B pe3ysabTare u3y4yeHUs1 CTYACHTBI JOJKHbI:

3narb: TkaHu, OpraHbl ¥ CUCTEMBI OPTaHOB YEJIOBEKA.

3Ha4YeHUE MUTAHUA Uil pOCTA, PA3BUTHS U KU3HENESITEIBHOCTH OpraHu3Ma.
[IumeBapenue kak Tmpoluecc (PU3MYECKOW M XUMHYECKOW OOpaOOTKH MHILH.
CucremMa nuIeBapuTENBHBIX OpraHoB. [IpeaynpexkeHne NuIeBbIX OTPABICHUN —
OpIOIIHOTO TH(A, TU3EHTEPUH, XOJIEphl. ['aCTPUT U HUPPO3 NEUEHH KAK Pe3ybTaT
BJIMSIHUS AJIKOTOJISI U HUKOTMHA HA OPTaHU3M.

JIbIxaHue OpraHU3MOB KakK CIOCO0 MojyuyeHus: 3Hepruu. OpraHbl JAbIXaHUS.
JKu3HeHHas eMKOCTh JIETKMX. TPEHHpPOBKAa OPraHOB JIbIXaHWs. BOJIE3HH OpraHoB
JBIXaHUS U UX MPOPHUIAKTHKA.

CamocrositeibHOe u3ydeHue: Kypenune kak ¢aktop pucka. bonesnu
OpTraHoOB JIbIXaHHS U uX MpodriakTrka (4 yaca)

Koctn, MbIIIBI, CyXOXWIMS — KOMIIOHEHTBl OINOPHO-ABHUIAaTEIbHOU
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CUCTEMBI. MBIIIEUHBIE JBMKEHUS M WX PETYJIANHs. YTOMICHHE MBI TIPH
CTATUYECKOW M TMHAMUYECKOU paboTe.

CaMocTosiTeJiIbHOe HU3yuYeHHe: lI3MeHeHue MBIl TPU  TPEHUPOBKE,
MOCJEACTBUS TUMOAWHAMHMM. [IpyuMHBI HapyIIEHUS OCAaHKH U Pa3BUTHS
mIockocronus (4 Jyaca)

OcHoBHbIe (GYHKIIMM KpoBH HM €€ cocTaB. KpoBeHoCHas cucTeMma.
NMMYyHHUTET 1 UMMYHHAs CUCTEMA.

CamocrosiTejibHOe H3y4yeHHe: bakrepun © BHUPYCHl Kak TpPUYHUHA
nH(DEKITMOHHBIX 3a00JIeBaHMil (4 Jaca)

NunuBumyanpHOoe — pasBuTtHe — opraHm3ma.  [lomoBoe — co3peBaHme.
Menctpyanust u  mosmmonmst.  OmutogotBopenue. OOpa3oBaHMEe | pa3BUTHE
3apojIpliia U mioaa. bepeMeHHOCTh U POIBI.

CamocrosiTe/ibHOEe U3ydyeHHe: BimsHue HapKOTCHHBIX BemecTB (Tabaka,
aJIKOTOJIs, HAPKOTHKOB) Ha pa3BUTHUE U 370pOBbE uelioBeKa. HacnencrBeHHbIE U
BpOXKACHHBIE 3a00jeBanus, niepeaaromuecs monopeiM mytem: CITUI, cudunuc u
np.(4 gaca)

YMeTh: omnpenensarh ISWCTBUE JKCIYJOYHOTO COKa Ha O€NIKH, JICHCTBHE
CIIOHBI Ha Kpaxmaj, H3MEpsATh >XKU3HEHHYI0O E€MKOCTh JIETKHX, yCTaHaBIIMBaTh
MIPUYUHHO-CJICICTBEHHBIC CBI3H

Tema 1.3. YesroBek U OKpy:ka0IIaf cpeaa

B pe3yiibTare udyyeHusi CTYAEHTHI JOJKHBI:

3narp: [loHsaTus GuoreoneHo3a, SKOCUCTEMBI U OMoc(epsl. Y CTONUMBOCTD
DKOCUCTEM.

Bo3zaeiictBue skonorudeckux (pakToOpoB Ha OPraHU3M YEJIOBEKa U BIIMSHHE
JIESTETLHOCTH YeJIOBEKa Ha OKPYKAIOTYI0 Cpeny (SI0XUMUKATHI, MPOMBIIIICHHBIC
OTXOJIbl, paJiuaIvs U ApyTrue 3arpsa3Henus). ParimonanbHOe IPUPOIOTIOIB30BAHKE.

CaMocTosiTeJIbHOE H3yYeHHe: Kiaccuukamus OBITOBBIX OTXOJIO0B U
croco0 ux yruimsanuu (4 gaca).

YMeTh: BBIIBUTH PE3yJbTaThl BO3JCHCTBUS YEJIOBEKa Ha OHOTEOICHO3HI,
NPEeABUAETh UX MOCIIECTBUS; AHAIM3UPOBATh BUIOBOM COCTaB OMOILIEHO30B.

PA3AEJ 2. XUMMUA C DJIEMEHTAMMHA 3KOJIOI'NA

Tema 2.1. Boxa, pacTBopbl

B pe3yabTarte u3y4yeHUs CTYAEHTHI JOJIKHBI:

3narp: Ousnueckre U XUMUYECKHUE CBOMCTBA BOABI. PacTBOpeHME TBEPABIX
BEILECTB U ra3oB. MaccoBasi 10Js1 BEIIECTBA B pACTBOPE KaK CIOCOO BBIPAKEHUS
COCTaBa pacTBoOpa.

Boaubie pecypesl 3emn. KauecTtBo BoAbl. 3arps3HUTENN BOJbI M CIIOCOOBI
ouncTKU. JKecTkas BoJia U €€ yMATYEHHUE.

CaMocTosiTe/IbHOE U3yUeHHE: CIIOCOOBI ONPECHEHUS BOJIbI (4 yaca).

YMerb: oOmnpenensT MAacCOBYKO JOJIKO BEIIECTBA B PACTBOPE, BBISABIISITH
MCTOYHUKHU W MPUYHUHBI 3arpsi3HEHUS MPECHBIX BOJ, YCTAHABIUBATh B3aMMOCBS3U
MEXKY aHTPOIOTEHHOM AEATENbHOCTHIO U KAYECTBOM BOJIBL.

Tema 2.2. XumMuueckue npoueccbl B armocdepe
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B pe3ysabTraTe u3yuyeHUs CTYJAEHTHI JOJIKHBI:

3HaTh: XUMUYECKUU cocTaB Bo3ayxa. ATMmocdepa u kiaumaTr. O30HOBBIE
JBIpBI. 3arpsi3HeHue aTMochepbl U €ro UCTOUHUKH. O30HOBBIE JBIPHI.

CamocrositenbHoe usydenue: Kucnorneie noxau. Kuciorel u mienoyw.
[TokazaTenb KUCIOTHOCTH pacTBOpoB pH (2 yaca).

YMerh: omnpenensaTh XUMHUYECKUH COCTaB aTMoc(epbl, YCTaHABIIMBAThH
MEXaHU3M 00pa30BaHUs KUCIOTHBIX JTOXKICH.

Tema 2.3. XuMusi 1 OpranusM 4eJi0oBeKa

B pe3yabTare n3y4eHHus CTYACHTHI J0JIKHBI:

3HaTh: XMMHYECKHE DIIEMEHTHl B OpraHu3Me 4esioBeka. OpraHudeckue u
HeopraHuyeckue BemiecTBa. OCHOBHBIE JKM3HEHHO HEOOXOJMMBIE COEIMHEHUS:
OenKy, YIriIeBOAbl, )KUPBI, BATAMUHBI. CTpOEHHE OEJIKOBBIX MOJIEKYH. YTIEBOABI —
IJIAaBHBIM UCTOUYHUK SHEPTUU OpPTaHU3Ma.

CamocrosiTesibHOE M3y4eHue: Poiib )KUPOB B OpraHu3Me, XOJECTEPHH.

MunepanpHble BelleCcTBa B MPOAYKTaX IHUTAaHUSA, IHILEBHIE 100ABKU.
CoOanancupoBaHHoe nuTaHue (4 Jaca).

Ymerh: omnpenensTh XMMHUYECKMM COCTaB, CBOWCTBA M  (DYHKIHH
OpraHUYECKUX BEIIECTB B OPraHU3ME YEJIOBEKA.

PA3JIEJI 3. PU3UKA

Tema 3.1 Mexanuka

B pe3yabrare u3y4eHus1 CTyA€HTbI J0JKHbI:

3Harb: MexaHuyeckoe JBMKEHHE, €ro OTHOCHTEIbHOCTh. 3aKOHBI
nruHaMukyd HerotoHa. Cuiibel B pUpOJIE: YIPYTOCTh, TPEHUE, CUJIA TSIKECTH. 3AKOH
BCEMUPHOTO TATOTEHUA. HeBECOMOCTSD.

Nmnynse. 3akoH COXpaHEHUST HMITyJbCa M PEAKTUBHOE JBUIKCHUE.
[ToreHuuanbHass U KUHETUYECKAs] DHEPrus. 3aKOH COXPAHEHUS MEXaHMYECKOU
sHepruu. PaboTa 1 MOIIHOCTS.

Mexanuueckue konebanus. [lepron u yacrora konebanuii. Mexanndeckue
BOJIHBI. CBOWCTBA BOJIH. 3BYKOBBIE BOJIHHBI.

CamocTosiTe/IbHOE M3yYeHHMe: 3BYK M €ro MCIOJb30BAHME B TEXHUKE U
MeauiHe (4 gaca)

YMeThb: OonpeniesisaTh 3aBUCUMOCTh YCKOPEHHUS Te€jla OT €r0 MacChl U CHJIBI,
JICUCTBYIOIIEH Ha TEJIO, YCTaHABIMBATh OTHOCHUTEJIBHOCTH JBMXKEHUS, OTJIMYATh
CBOOO/IHBIC U BBIHYK/ICHHBIC KOJIEOAHMUSI.

Tema 3.2. TenioBble siBJIeHUS

B pesyabrare M3y4eHUs1 CTYACHTbI J0JIKHbI:

3uarh: Hcropuss aromuctudeckux ydeHuil. HaOmiomeHus W OMBITHI,
MOATBEPKAAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOEHUE BellecTBa. Macca u pa3mepsl
MoOJIeKyJl. TeroBoe ABHKeHHE. Temrieparypa Kak Mepa CpeHEM KUHETHYECKOU
SHEPTUU YACTHII.

OOBsICHEHHE arperaTHbIX COCTOSHHM BellecTBa M (Pa30BBIX TIEPEXO0B
MEX1y HUMH Ha OCHOBE aTOMHO-MOJIEKYJIAPHBIX MPEICTABICHUM.
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3aKOH COXpaHEHHUs SHEPruuM B TEIUIOBBIX mpoueccax. HeoOpatumprii
XapakKTep TEIJIOBBIX MPOLECCOB. TeIIOBbIE MAIIUHBI, UX IPUMEHEHHE.

CamocrosiTe/ibHOEe M3y4YeHHe: DKOJIOTHYecKHue MpoOJieMbl, CBSI3aHHBIC C
MPUMEHEHUEM TEIUIOBBIX MAIlIMH, U Ipolsema 3HeprocoepekeHus (2 yaca)

YMerb: U3MEpATh TEMIEPATYPy BEUIECTBA B 3aBUCMMOCTHA OT BPEMEHH IpU
M3MEHEHHUSIX arperaTHhIX COCTOSIHUM, OTJINYATh Pa3IMYHbIE arperaTHbIE COCTOSIHUS
BEILIECTBA, YCTAHABIMBATH IPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY MPUMEHEHUEM
TEIUIOBBIX MAIIMH U YKOJIOTUYECKUMU MPOOJIEeMaMu COBPEMEHHOCTH.

Tema 3.3. JjieKTpOMArHUTHBIE ABJICHUS

B pesyibTare H3y4eHHMs CTYACHTHI J0JIKHBI:

3HaTh: DIEKTpUUECKUE 3apsA bl U UX B3AUMOJEHCTBHE. DIIEKTPUYECKOE
noJie. [IpOBOTHUKY U U30JIATOPHI B AJIEKTPUYECKOM II0JIE.

ITocTostHHBIN 3IeKTpUYecKnii TOK. Cuila TOKa, HaIPSKEHUE, SIEKTPUIECKOE
conporuBieHue. 3akoH Owma g yyacTka nenu. TemioBoe JIeWCTBHE
IIEKTPUYECKOTr0 TOKA U 3aK0H J[oyisa-JIeHna.

MarauTHoe 1oJie TOKa M JCHCTBUE MArHUTHOTO IIOJS Ha IMPOBOJHHK C
TOKOM. DJIEKTPOJBUTATEIb.

SIBneHHE PNEKTPOMArHUTHOM MHAYKUMU. DieKTporeHepartop. llepemennsii
ToK. [lonydyenue n nepenada 3MeKTPOIHEPTHH.

DNeKTPOMarHUTHBIE BOJIHBI.

CamocrositesibHOe u3y4deHue: PaanocBsase u TteneBuaeHue. CBeT Kak
aJeKTpoMarHuTHas BosHa. HTepdepenuus u audpakuus ceera (4 gaca)

YMeTb: OCYLIECTBISITh COOPKY 3JIEKTPUUECKON LIETIH U U3MEPSTh CUILy TOKa
U HalpsDKEHUS Ha €€ Pa3IMYHbIX ydacTKaxX JU(PPAKIUH CBETA.

Tema 3.4. CtpoeHue atoma U KBaHTOBasi pusuka

B pe3yabTare u3yyeHus: CTYA€HTHI J0JIKHBI:

3narh: ©oTtord(eKT U KOopInycKyIsIpHbIE CBOMCTBa cBeTa. Mcnonab3oBaHue
doTorpdekra B Texnuke. CTpoeHre aToma: IjiaHeTapHas MOJENb U MoJeib bopa.
CamocrositenbHoe wu3ydeHue: llorjomeHne M HCHyCKaHWE CBETa aTOMOM.
KBanToBanue sHeprumu.

CtpoeHue aTOMHOTO sA/1pa. DHEPrus pacUICIJICHUS] aTOMHOTO SIpa.

CamocrosiTesibHOe M3yueHue: PairoakTHBHBIE N3JIyYEHUS U X

BO3/ICHCTBHE HA KUBbBIE OPraHU3MBbI (2 yaca)

YMmern: omnpeaeniarb OPUHLMI ACHCTBUS M BO3MOXHOE MCIOJb30BAHHUE
Ja3epa, yCTaHaBIIMBAaTh HETATHBHBIC MTOCJIEICTBHS PaJUOAKTUBHBIX M3IyYEHUN Ha
OpraHU3MBbI )KMBBIX CYILIECTB
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TEMATHUYECKHWH IIJIAH YYEBHOM JIUCITATLIMHBI

No HaumenoBanue pasnenon Maxkcuman | KonuyectBo Camocto
/i bHas ayJTUTOPHBIX YaCOB MPU | ATEIHHOE
yaeOHas Oo4HOU (hopme OOyUeHHsI | U3YUCHHE
Harpy3ka | BCEro teopun | JII13

PA3JIEJI 1 BUOJIOT'USA C 78 46 46 - 32
JIEMEHTAMHU SKOJIOI'NA

1 Tema 1.1. Haubomnee oOmme 38 26 26 - 12
MIPEJICTABJICHUS O KU3HH

2 Tewma 1.2. Opranusm 4enoBeka u 34 18 18 - 16
OCHOBHBIC ITPOSIBIICHUS €TI0
KHU3HECATEIIbHOCTH

3 Tewma 1.3. Yenoek u 6 2 2 - 4
OKpY’KaroIas cpenia
PA3JIEJI 2. XUMMUSI C 30 20 20 - 10
JIEMEHTAMHU 5KOJIOI'NA

4 Tema 2.1. Boxa, pacTBOpbI 12 - 4
Tema 2.2. Xumudeckue mpomeccel | 6 4 4 -
B aTMocdepe

6 Tema 2.3. Xumus u opraHusm 12 8 8 - 4
YeloBeKa
PA3JIEJ 3 ®PU3UKA 54 42 42 - 12

7 Tema 3.1. Mexanuka 18 14 14 - 4

8 Tewma 3.2. TeruioBble sSIBICHUS 12 10 10 - 2

9 Tema 3.3. DnekTpoMarHuTHbIC 14 10 10 - 4
SIBJICHUS

10 Tewma 3.4. Ctpoenue atoma u 10 8 8 - 2
KBaHTOBas (pU3HKa
NUTOIrO 162 108 108 - 54

INEPEYEHb CAMOCTOATEJIBHBIX PABOT

. Kon-Bo
Paznen, rema | HaumeHoBaHME TEMBI CAMOCTOSTEILHON pabOTHI 4ACOB Bun xonTposns
Paznen 1. Pa3zHoo0Opa3ue KMBBIX OPraHU3MOB, IPUHIUIIBI UX
2 Tabnuia
Tema 1.1. KJIacCU(pUKALIUN
Paznen 1. OcHoBHble mnON0OKeHUs yueHus Y. JlapBuHa. 6 COHCIIEKT
Tema 1.1. Pa3BuTne opranmyeckoro mupa.
OKJIa c
Paznen 1. A A
Tema 1.1 [Tpoucxoxxaenue uenoneka. YenoBeueckue pacel | 4 MCIIOJIb30BaHUEM
o MIpe3eHTalNH
OKJIa c
Paznen 1. Kypenue kak daxtop pucka. bone3nu opraHos A A
4 HCIIOIb30BAHUEM
Tema 1.2. JBIXaHUS U UX po(dUIaKTUKa
IPE3EHTALNN
Pasnen 1 H3menenune MBIIIIIBI npu TPEHHUPOBKE,
Tema 1 2' MOCIIEACTBHUS TUIIOJUHAMMH. [Tpuuuns | 4 KOHCIIEKT
o HapyIICHUs OCAHKU M Pa3BUTHS MJIOCKOCTOMHS
Paznen 1. Bakrepuu n BUpychl Kak NpUYMHA HHPEKIIMOHHBIX
. 4 UHCEPT
Tema 1.2. 3a0oJsieBaHU

14




Brnusaue  HapKOTeHHBIX  BemecTB  (Tabaka,
Pasnen 1. QJIKOTOJIsI, HAPKOTHKOB) HA Pa3BUTHE M 3JI0POBbE
Tema 1.2, yenoBeka. HacnencTBeHHble U BPOXKICHHBIC pe3eHTaLHs
3a00JI€BaHUsl, TEPENAIOIINECS IOJIOBBIM MYTEM:
CIINI, cudwmmmc u mp.
Paznen 1. Knaccugukarnust ObITOBBIX OTXOMOB U CIIOCOO MX OTIOPHBIN
Tema 1.3. YTUJIU3aluU KOHCIIEKT
Pasnen 2. CniocoObl onpecHeHus: BOJIbI OIOpHasi cxema
Tema 2.1.
Paznen 2. Kucnorueie poxau. Kucnorel u  menouwm.
cooOrienne
Tema 2.2. ITokazaresb KUCIOTHOCTH pacTBopoB pH
Pasnen 2. Ponsb kupoB B opranusmMe, X0JIeCTeprH.
Tena 2.3, MunepasnbHble BEleCTBA B MPOAYKTaX MHUTAHUSA, JTOKJIaJ
nunieBbie 100aBku. COalaHCUPOBAHHOE MUTAHUE
Paznen 3. 3ByK W €ro WHCIOJb30BaHUE B TEXHUKE U HCCIIEe/I0BATENBCK
Tema 3.1. MEIULIMHE ast pabota
Pasen 3. DKoJIOTHYeCKHue  MpoOJEeMBbl,  CBSI3aHHBIE  C
Tena 3.2, NPUMEHEHHEM TEIUIOBBIX MAaIlluH, W MpodieMa cool1eHue
AHEpProcOepeKeHMUs
Pasren 3. Pamuocesize  u  teneBupenwe.  CBer  Kak JIOKJIaJ C
Tena 3.3, JNeKTpoMarHutHass BosiHa. MuTepdepenius wu UCIIOJIb30BaHUEM
TdpaKIus CBETa MIPE3CHTALINH
Paznen 3. PannoakTuBHBIC U3TYYEHUS U UX
. cooO1eHue
Tema 3.4. BO3/ICIICTBUE HA XKUBbIE OPraHU3MBI
PeKOMeH)IyeMaﬂ Jurepartypa.
JlutepaTtypa u Apyrue uCTOUYHUKH
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