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PaGouass mporpamma yuebHoit gucumruinHbel ECTECTBO3HAHUE nns

CHEUANIbHOCTH CpEAHEro MpodecCHOHaIbHOr0 00pa3oBaHUsA T'yMaHUTapHOIO
npoduisi: 54.02.01 J{uzaitn (mo orpacisim).

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmiero
o0pa3zoBaHus, MPEABIBIIEMBIX K CTPYKTYPE, COJICPIKAHUIO U Pe3yJIbTaTaM OCBOCHUS
yueOHOU aucuuIuiiHbl «EcTecTBO3HAaHME», B COOTBETCTBUU C PekoMeHmausMu 1o
OpraHu3aldyd TOJIYYeHHs cpeaHero oOmiero oOpa3oBaHUA B IMpeAesiax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOrpamMM cpeaHero mpodeccruoHnasbHOro oOpazoBaHus Ha 0Oasze
OCHOBHOTO 0011ero obpaszoBanus ¢ ydetrom Tpeboanuit ®I'OC CIIO u npodwumns
nojiyduaeMoi MpoQeccuu  CpeaHero MpogecCHOHAIBHOrO 00pa3oBaHusl (IIMCHMO
JlemapTtamMeHTa rocy1apCTBEHHOMN MOJIUTHKU B cpepe MOATOTOBKH paboyux KaJapoB U
JITTIO Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

PaGouas mnporpamMmma pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOTPaMMBbI
o01meo0pa3oBaTeIbHOM ~ y4yeOHON  JUCIMIUIMHBI «EcrecTBO3HAHUE» A
npodeccuoHaTbHBIX o0pa3oBaTeIbHBIX OpraHu3allni, PEKOMEHJOBaHHOM
denepanbHbIM  TOCYJApCTBEHHBIM aBTOHOMHBIM  yupexaeHueM «DeaepanbHbIi
WHCTUTYT pa3BuTus oOpazoBanus» (PI'AY «DUPO») B kauecTBe NpUMEPHOU
MPOrPaMMBI U Peaiu3aiii OCHOBHON oOpa3oBaTenbHOU nporpamMmbl CI1O Ha 6aze
OCHOBHOT'O 00IIlero 00pa3oBaHUs C IMOJIYYEHHEM CpEJHEro o0Iero oOpa3oBaHUs
(mpotokon Ne 3 ot 21 wmromst 2015 1.), a Takke C y4eTOM YTOUYHEHHUN, 0JOOPEHHBIX
Hayuno — meromgmueckum coBeroMm llenTpa mpodeccronansHOTO 00pa3oBaHUs |
cucrem kBanmudpukamuu OI'AY  «DUPO» Ilporokon Ne3 ot 25mas 2017 roga u
MPUMEPHON  OCHOBHOM  00pa3oBaTeNbHOW  MIPOrpaMMbl  CPEIHEro  OOWIEro
oOpa3oBaHus, 0oA00peHHOU pemieHrneM @DenepanbHOr0 y4eOHO — METOAMYECKOTO
oOveuHEeHusT 1o o0meMy obOpazoBanuio (mpotokon Ne 2/16-3 ot 28 wuions 2016
rona). Coaep:kaHue NporpaMMbl peasin3yeTcsl B MPOIECCE OCBOCHUS 00yUYarOIIMMUCS
MpOrpaMMbl MOJTOTOBKH CIEHHUAIMCTOB CPEJHEr0 C MOJYyYEHHEM CPEHETrO OOIIEro
00pa3oBaHus, pazpaboTaHHON B COOTBETCTBHH ¢ TpeboBanueM OI'OC.
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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma oO1eo6pa3zoBaTenbHON yueOHOU TUCHUTUIMHBI «EcTecTBO3HAHME
nMpeaHa3HAaYeHa IS M3YYCeHHS  €CTECTBO3HAHUA B MPO(eCcCCHOHATBHBIX
00pa30BaTeIbHBIX OPTraHM3alUAX, PEATH3YIOIMUX 00pa30BaTENbHYI0 MPOrPaAMMY
CpeaHero o0IIero o0pa3oBaHus B Mpeesiax OCBOCHHS OCHOBHOM MPOQeCcCHOHANBHON
obOpazoBatensHOl nporpammbl CIIO Ha 6a3e OCHOBHOro 001Ier0o 00pa3oBaHus, MPU
MOJITOTOBKE CHEIMATMCTOB CPETHETO 3BEHA.

Conepxanne mporpaMMbl «EcTecTBO3HaHHME» HAIpPaBICHO Ha JOCTH)KCHUE
CIEIYIOIIMX LeJe:

* OCBOCHHE 3HAHHWW O COBPEMCHHOH CCTCCTBEHHO-HAyYHOH KapTHHE MHpa W
METOJIaX €CTECTBCHHBIX HAyK, 3HAKOMCTBO C Ham0oJiee BaXXHBIMU WJICSIMH U
JTOCTIKEHUSMH €CTCCTBO3HAHUS, OKAa3aBITUMU OINPEICIIAIONICe BIMSHIC HA PA3BUTHC
TEXHUKHU U TCXHOJIOTHIA;

* OBJIQJICHHC YMCHUSMU TPUMCHATH TOJYYCHHBIC 3HAHUSA JUISI OOBSICHEHUS
SIBJICHUH OKPY’KAIOIIEro MUpPa, BOCIPHUATHS MH(POPMAIIMH €CTECTBECHHO-HAYYHOTO U
npo(eCCHOHAIBLHO  3HAYMMOTO  COJACPI)KAaHUS, pPa3BUTHEC  HHTCIUICKTYaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEH W KPUTHYECKOTO MBIIUICHUS B XOJE IPOBEICHUS
IPOCTEUIINX WCCIIe0OBAaHUMN, aHalu3a SBJIICHUM, BOCIPHUSATHS W HWHTEPIIPETAIUH
€CTEeCTBEHHO-HAy4YHOH MH(pOopMaIuy;

* BOCITUTAHHUE YOEKJIEHHOCTH B BO3MOXKHOCTHU TO3HAHMS 3aKOHHOW NMPHUPOJBI U
UCITOJIb30BaHUS JIOCTHIXKEHUM E€CTECTBEHHBIX HAyK JUIS Pa3BUTHUS IUBUIU3AIUN U
MOBBIIICHUS Ka4eCTBA KU3HMU;

* TIIPUMEHCHHE ©CTECTBEHHO-HAy4YHBIX 3HAaHUH B TpodecCHoHaTbHOU
NEATeIbHOCTA M TOBCEJHEBHOM JKM3HHM JUJI1  o0ecreueHus: 0e30mMacHOCTH
KU3HEACATEILHOCTH; TI'PaMOTHOTO HCIIOJB30BaHUS COBPEMEHHBIX TEXHOJOTHH;
OXpPaHbI 3I0POBbSI, OKPYKAIOIICH CPEIbI.

B mporpammy BKIIOYEHO coOJep)KaHUEe, HAmpaBlieHHOE Ha (OPMHUpPOBAHUE Y
oOydJarommxcs KOMIETCHIIMH, HEOOXOAUMBIX [JIi KauyeCTBEHHOTO OCBOCHUS
obpazoBatenbHOi mporpamMmbl CIIO Ha 6a3e OCHOBHOro 00IIero 0Opa3oBaHUS C
MOJIYYCHHEM CpeJIHero ooOmero oOpa3oBaHHS 1O TPOTpaMMe IMOJATOTOBKH
CIIEIUAIFCTOB CPEHETO 3BeHA!

OK 1. TlonumaTh CYHIHOCTh M COLMAJIBHYIO 3HAYUMOCTb CBOEH Oyaylieit
npodeccun, mMposBIATH K HEW yCTOWYUBEIN UHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO [IE€SITEIBHOCTh, BBIOUPATH THUIIOBBIC
METOIBl W CTHOCOOBI BBIMOTHEHHUS MPOQPECCHOHANBHBIX 3aja4, OICHUBATh HUX
3(phEeKTUBHOCTH U KaYeCTBO.

OK 3. [lpuanMath perieHus B CTaHAAPTHBIX W HECTAHAAPTHBIX CUTYaIUsAX H
HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBisTh TOUCK M MCIOJIb30BaHUE MUHGOPMAIIMH, HEOOXOIUMOM IS



3 PEKTUBHOTO BBIMOJHEHUS] TTPOQPECCUOHANBHBIX 3a]lad, MPOodeCCUOHATBHOTO U
JUYHOCTHOTO PAa3BUTHA.

OK 5. Hcnonws3zoBath WH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOIMH B
po(ecCUOHaNIBbHOM eI TEIbHOCTH.

OK 6. PaGorath B koiiekTuBe, 3G(PEeKTUBHO O0OIMIATHCS € KOJUJIEramu,
PYKOBOJICTBOM, TOTPEOUTESIMHU.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTH 3a pabOTy YJIEHOB KOMAHJIbI
(MOYMHEHHBIX), 3@ PE3YyJIbTAT BHIMOJHEHUS 3aaHHM.

OK 8. CamocToATENnbHO ONpeesaTh 3a1a4uu Tpo(hecCUOHATBHOTO U JIMYHOCTHOIO
Pa3BUTHs, 3aHUMATHCS CaMOOOPA30BAaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBILIEHUE
KBaJIM(DUKALIUH.

OK 9. OpwueHtupoBaTbCsd B  YCIOBUSIX  YacTOM  CMEHBI  TE€XHOJOTUH
B Ipo(heccoHaIbHOM 1eITeTbHOCTH.

B TAIIOY MO «I'yOepHCKUI KOJUICIK» Ha €CTECTBO3HAHUE IO
CHECIUANIBHOCTH CPEAHEr0 TNpodeCCHOHAIBLHOTO 00pa30BaHUs T'yMaHHUTapHOTO
npodunss  54.02.01 [duzaitn (mo otpacisam) otBoauTcs 166 wacoB — oOsi3arenbHas
aynutopHas Harpy3ka. M3 Hux 68 uwacoB Ha pazgen «®Pusukay, 50 yac Ha pasupen
«Xumus» u 48 gac Ha pasaen «buonorus». OCHOBY paboueii mporpaMMBbl COCTABIISET
colepKaHue, COTjlacoBaHHOE ¢ TpeOoBaHUAMH  (elepaibHOr0  KOMIIOHEHTA
rOCYJapCTBEHHOT'O0 CTaHIapTa CpeaHero (IMOJIHOro) oOIIero oopa3oBaHus 6a30BOTO
YPOBHH.



OBIIIAS XAPAKTEPUCTUKA YYEBHOM JUCIUIJIMHBI
«ECTECTBO3HAHMUME»

EcrecTtBO3HaHME — Hayka O SIBIEHUAX M 3aKkoHax npuponbl. CoOBpeMEHHOE
€CTECTBO3HAHUE BKIIIOYAET MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaciiei, u3
KOTOpbIX Haubornee BaXXHbIMHU SBIAIOTCA (Qu3uka, Xumus U Ouosorus. OHO
OXBaTBIBAET IIUPOKHUM CIEKTP BOMPOCOB O PA3HOOOpPA3HBIX CBOMCTBaX OOBEKTOB
MPUPOBI, KOTOPBIE MOKHO PACCMaTPUBAThH KaK €MHOE 1IEJI0E.

EcTecTBeHHO-HayuHbIe 3HAHUSI, OCHOBAaHHBIE HAa HUX TEXHOJIOTUU (HOPMUPYIOT
HOBBIN 00pa3 >kxu3HU. BrICOKOOOpa30BaHHBIN YEJIOBEK HE MOXET JUCTAHIIMPOBATHCS
oT ¢yHAaAMEHTaIbHBIX 3HAHUU 00 OKpYyXKalollleM MHUpE, HE PHUCKYS OKa3aThCs
OecrioMOIIHBIM B TMpodecCUOHANIbHON  JesTenbHOCTU. JIt00oe mepCcreKTUBHOE
HaIpaBJI€HUE JEATCIBHOCTA 4YEJIOBEKa MPSAMO WA KOCBEHHO CBSI3aHO C HOBOM
MaTepuaabHON 02301 1 HOBBIMU TEXHOJIOTHSIMH, U 3HAHUE UX €CTECTBECHHO-HAYYHOU
CYIIHOCTH — 3aKOH YCIieXa.

EcrecTBO3HAaHME — HeEOThEMIJIEMAsl COCTABISIONIAS KYJIbTYPBI: OIpEaesis
MHUPOBO33PECHHE YEJIOBEKa, OHO IIPOHMKAET M B TyMaHUTapHyi cdepy, U B
OOIIIECTBEHHYIO  JKH3Hb. PanmonanbHbIi €CTEeCTBEHHO-HAYyYHBIN METO/I,
c(hOpMHUPOBABIINICSA B pAMKaX €CTECTBEHHBIX HayK, 00pa3yeT eCTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, HeKoe o0pa3Ho-pmiocodckoe 06001IeHre HayYHbIX 3HAHUM.

OcHOBY ecTecTBO3HAHHUs MpEACTaBIseT (QuU3MKa — Hayka O MpHUPOJE,
u3ydJaronias HauboJjee Ba)KHBIEC SIBJICHUS, 3aKOHBI M CBOMCTBA MaTEpHUabHOTO MHUpA.
B ¢wusuke ycraHaBIMBaIOTCS YHUBEpCAJIbHBIE 3aKOHBI, CIPABEJIMBOCTH KOTOPBIX
HNOATBEPKIAECTCS HE TOJIBKO B 3€MHBIX YCIOBHSIX M B OKOJIO3EMHBIX IIPOCTPAHCTBAX,
HO Y BO Bceu BceenenHol. B 3ToM 3akmrodaercss OJUH U3 CYIIECTBEHHBIX MPU3HAKOB
bu3ukn kKak (yHIaMEHTAIbHOW Hayku. dusMka 3aHMMaeT 0co00e MECTO cpeau
€CTECTBEHHBIX HAaYK, [I03TOMY €€ MPUHATO CYUTATh JUAEPOM €CTECTBO3HAHUSI.

EcTecTBO3HaHME KaK HayKa O SIBICHUSIX U 3aKOHAX MPUPOJbI BKIIOYAET TAKKE
OJIHY M3 BaXXHEUIIMNX OTPACIIE — XUMHUIO.

Xumus — HayKa O BEIIECTBAaX, UX COCTaBE, CTPOCHHMH, CBOMCTBAX, MpoLeccax
MpEBpAlICHUs, HCMOJIb30BAaHUM 3aKOHOB XUMHUU B MPAKTUYECKOW JEATEIIBHOCTU
JI0JIEH, B CO3JaHUU HOBBIX MaTE€PUAJIOB.

buonoruss — coctaBHas 4yacTb €CTECTBO3HAHUS. DTO HayKa O >KMBOM MpPUPO/IE.
OHa wW3yyaeT pacTUTENbHBIA, >KUBOTHBIM MHUP M YEJIIOBEKAa, HCIONb3Yys Kak
COOCTBEHHBIE METOJbl, TaK M METOJbl JpyruX HayK. buosoruss BbIsSBIsET
3aKOHOMEPHOCTH, MPUCYIIUE KU3HU BO BCEX €€ MPOSIBJICHUAX, B TOM 4YHCIIE OOMEH
BEIIECTB, POCT, PA3MHOKECHHE, HACIIEICTBEHHOCTh, U3MEHYUBOCTb, BOJIIOLIUIO U JIP.

B nporecce pean3anuu COJZIepKAHUSA y4eOHOM IUCIUTUINHBI
«EcTecTBO3HaHME» 3HAYMMO H3ydyeHue pasznaenna «Pusuka», KOTOPHIM BHOCHUT
CYILIECTBEHHBIN BKJIaJ] B CHCTEMY 3HAHUU 00 OKpY)KalIleM MHupe. ODTOT pa3ien



ABISETCA CHCTEMOOOPA3yIOmMM Il APYrMX pasAeiaoB Y4eOHOW IUCLMILIMHBI,
MMOCKOJIBKY (DM3WUYECKUE 3aKOHBI JIS)KAT B OCHOBE COJEpKAHUS KYpCOB XUMHUHU U
Oouosoruu.

[Ipu u3ydyenun yuyeOHOro maTepuana Mo XUMHUM M OHMOJOTMHU LEIecO00pa3HO
aKIIEHTUPOBATh BHUMAHUE 00YYAIONMINXCS HA )KM3HEHHO BaKHBIX O0BEKTAaX MPUPOJIBI
W OpraHu3Mme uesjoBeka. JTo ruapocdepa, armochepa u Ouocdepa, KOTOpbHIC
paccMaTpHUBAIOTCSA C TOYKH 3PEHUS XMMHYECKUX COCTABOB M CBOWCTB, UX 3HAUYCHUSI
IUTSL SKU3HEIEATENbHOCTH JIIOJIEH, 3TO COAEpKaHUE, OCBELIAIOIIEE POJIb BaXKHEHIIMX
XHMHYECKUX JJICMCHTOB B OpraHU3ME UYEJOBEKa, BOIMPOCHI OXPaHBI 30POBBS,
npoQUIaKTHKY 3a00I€BaHUN U BPEIHBIX TIPUBBIYECK, TIOCISACTBUN N3MCHEHUS CPEIbI
oOUTaHMS YEJIOBEKA JIJIsl YEJTOBEUECKOM IIUBUIIM3AIIUH.

3aMeTHOE MECTO B COJICp)KaHMHM YYEOHOU IUCHUIIIMHBI 3aHUMACT Y4YCOHBIM
MaTepuall, HE TOJIBKO (OPMUPYIOMNNA ECTECTBEHHO-HAYYHYIO KAapTUHY MHpa Y
CTYJICHTOB, HO W PACKPHIBAIOIINNA MPAKTUYECKOE 3HAYCHUEC CCTCCTBCHHO-HAYYHBIX
3HaHUH BO BceX cpepax »KU3HU COBPEMEHHOTO OOIIECTBA.

B nenom yueOHas nucuuruimHa «EcTecTBO3HaHHE», B COAEPKAHUU KOTOPOM
BEYIUM KOMIIOHEHTOM SIBJISIFOTCS HaY4YHBIC 3HAHUS W HAyYHBIC METOJIbI MO3HAHUS,
no3BOJIIeT CHOPMUPOBATH Yy OOYUYAIOMIUXCS IIEJIOCTHYIO €CTECTBEHHO-HAYUHYIO
KapTUHYy MHpa, MpOOYyAUTh Y HHUX 3MOIMOHATBHO-IIEHHOCTHOE OTHOIIEHUE K
U3y4aeMOMY MaTepuansy, TOTOBHOCTb K BBIOOpDY JEWCTBHI  OINpeeneHHON
HAIPaBJICHHOCTH, YMEHHME KPUTHYECKHU OIICHUBATh CBOM M 4UYXKHE JIEHUCTBUS U
MOCTYIIKH.

WNuTterpupoBanHoe  cojepkaHue  y4eOHOW  JUCUUIUIMHBI  TO3BOJISIET
npenojaBaTeasiM (QU3NKU, XUMHA U OHMOJIOTMH COBMECTHO OpPraHM30BaTh M3Y4YCHUE
€CTECTBO3HAHUS, WCIONB3Ysl UMEIOIIMECS YacTHbIE METOJUKH MPEroaaBaHus
npenMera.

N3ydenne oO6mieoOpa3oBaTeIbHON y4eOHOW mucHuIUIMHBI «EcTecTBO3HAHHEY
3aBepIaeTcsl MOABEACHHEM HUTOrOB B (opMe 3K3aMeHa BO BTOPOM CEMECTpE B
pamMKax IpOMEKYTOYHOM aTTeCTalluy CTYICHTOB.

MECTO YYEBHOH JUCIHUIIJIMHBI B YYEBHOM IIJIAHE

VYyebnass mucrumuinHa «EcTecTBO3HaHUE)» SBISCTCA YyUEOHBIM MPEAMETOM TIO
BBIOOpPY W3 o0Osi3aTenpHONW TpenMeTHor oOnactu «EctectBenHbie Hayku» DPI'OC
cpeaHero oo1miero oopa3oBaHusl.

B mpodeccronanbHpix 00pa3oBaTENbHBIX OPTAHM3ALMIX, PEATUIYIOMUX
00pa30BaTENBLHYIO MPOrPaMMYy CPEIHEr0 00IIero 00pa3oBaHus B MpeaeIaXx OCBOSHUS
MpOrpaMMbl MOJTOTOBKM KBalU(PUIIMPOBAHHBIX paboyux ciykalux Ha 0a3ze
OCHOBHOro o00miero oOpa3oBaHus, ydeOHass pgucuuiiinHa «EctectBo3HaHue»
u3ydaercs B 0011e00pa30BaTeIbHOM IIUKJIE Y4eOHOrO MIaHa.



PE3YJbTATHI OCBOEHHUS YUYEFHOMN JUCIUTIINHBI

OcBoenne  cojaepkanust  y4eOHOM  gucuuiiuHbl  «EcTecTBo3HaHUE»
obecrnieunBaeT JOCTIXKEHUE CTYACHTAMU CIEIYIOIUX Pe3yJbTATOB:

JAUYHOCMHBIX:

— YCTOMYMBBIM MHTEpPEC K UCTOPUHM U JOCTIKEHHUSIM B OOJACTHU €CTECTBEHHBIX
HayK, YyBCTBO TOPAOCTH 32 POCCUMCKHE €CTECTBEHHBIC HAYKU;

— TOTOBHOCTh K MPOJOHKEHUIO 00pa30BaHMUsI, MOBBLIIMICHUIO KBATU(PUKAIIUA B
n30paHHON TPOo(ecCHOHATBLHON NEATEIbHOCTH C UCTOJb30BaHUEM 3HAHUHN B 00J1acTH
€CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIETEHIIUN B 00JIACTH €CTECTBEHHBIX
HAayK JUIs YejoBeKa U OOIIecTBa, YMEHHE WCIOJIb30BaTh TEXHOJOTHUYECKUE
JOCTH)KEHUSI B 00J1aCTH (DU3UKU, XUMUU, OMOJIOTHH ISl TIOBBIIIIEHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHUS B BRIOpAHHOM MPOo(dheCCHOHAIBHON e TEIHHOCTH;

— YMEHUE NPOaHAIMU3UPOBATH TEXHOTCHHBIE MOCIEACTBUSA JIsI OKPY’KArOLIEH
cpebl, OBITOBOM M MPOU3BOJICTBEHHOMN JEATEILHOCTH YEIIOBEKA,

— TOTOBHOCTb CaMOCTOSITEJILHO J0OBIBaTh HOBBIE [JIsi CE€O0sl €CTEeCTBEHHO-
HAay4yHbIE 3HAHUS C HCIOJb30BAHUEM IS OTOTO JIOCTYNHBIX HCTOYHUKOB
uHdopMaIny;

— YMEHHME YOpPaBIATH CBOEH I[I03HABATEIBHOW NESTENBHOCTBHIO, MNPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpauMBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOUIEHHS B KOMAaHE IO
pelIeHuo o0IuX 3a7a4 B 00J1aCTU €CTECTBO3HAHMS,

* MemanpeomMenmublx:

— OBJAJEHHE YMEHUSMH M HaBbIKAMU PAa3JIMYHBIX BUJOB I0O3HABATEIIbHOU
NEeATENbHOCTH JIsl U3YUYEHHUS Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOT'O MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUA (HAOJIOJEHUSI, HAYYHOTO
AKCHEPUMEHTA) Il U3YUYECHHS] PA3JIMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, C KOTOPBIMH BO3HUKAET HEOOXOJIUMOCTh CTAJKUBATHCS B MPOQPECCUOHATBHON
chepe;

— YMEHHE ONpPENeATh LEIN U 3aJa4d JAESITeIbHOCTH, BBIOMpAaTh CPEACTBA NS
UX TOCTUKECHHS HA MPAKTUKE;

— YMEHHUE HCHOJb30BaTh Pa3INYHbIE UCTOYHHUKHU JJI MOJYYEHUSI €CTECTBEHHO-
HAy4YHOW WH(OpPMAIMU ¥ OLEHUBATh €€ JIOCTOBEPHOCTh JUISI JAOCTHIKCHUS
MOCTABJICHHBIX 1IEJIeH U 3a/1ay4;

* npeOMemHoix:

—  c(OpMHPOBAaHHOCTH  TMPEJACTABICHUNH O  IIEJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHO- HAayYHOM KapTUHE MHpA, MPUPOAE KAaK €IUHOW LEIOCTHOW CUCTEME,
B3aMMOCBSI3U 4EJOBEKa, MPUPOABI U OOIlecTBa, MNPOCTPAHCTBEHHO-BPEMEHHbBIX
MacmTabdax BeemenHoii;



— BIIQJICHUE 3HAHUSIMH O HauOoJee BaKHBIX OTKPBITUSIX U JIOCTUKEHUSIX B
00JIacTU €CTECTBO3HAHMS, MOBIMUSABIIMX Ha SBOJIOLMIO MPEACTAaBICHUM O MPUPOJIE,
Ha Pa3BUTUE TEXHUKHU U TEXHOJIOTHH;

— chOpPMUPOBAHHOCTh YMEHHUsI IPUMEHATh €CTECTBEHHO-HAYUYHBIC 3HAHUS IS
OOBSICHEHUS  OKPY’KAIOIIUX  SIBIICHUM, COXpaHEHUs 370pOBbs, OOECIeUeHUs
0€30MaCHOCTU  JKM3HEJEATCIIbHOCTH, OEpEeXHOro  OTHOIICHHS K  MPHUPOJIE,
pallMOHATILHOTO TPUPOJOTOIB30BaHMS, a TakKXKe BBIMOJHEHHUS POJIM T'PAMOTHOIO
noTpeouTes;

— ¢(OpPMUPOBAHHOCTH MPEJACTABICHUN O HAYYHOM METOJI€ MO3HAHUS MPUPOIBI
U CpeJICTBaX M3Y4YeHHUs MeraMHpa, MaKpoMHpa U MHUKPOMHUPA; BIaJCHUE MpUeMaMu
€CTECTBCHHO-HAYUHBIX  HAOJNIOJCHUN, ONBITOB, KCCJICJAOBAaHUH U  OIICHKH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTaTOB;

— BJIAJICHUE TIOHSATUWHBIM arlapaToM ECTECTBEHHBIX HAyK, IO3BOJISIIOIIAM
MO3HaBaTh MHP, y4aCTBOBATh B JIUCKYCCHUSAX IO €CTECTBEHHO-HAyYHBIM BOIPOCaM,
UCIIOJIH30BaTh PA3JIMYHBIC MCTOYHUKH MHGOPMAIIUU IS TOJATOTOBKM COOCTBEHHBIX
paboT, KPUTUUECKH OTHOCUTBCS K coobmienusm CMU, comepxanuM HaydHYIO
UH(OPMAIIHIO;

— chOpPMUPOBAHHOCTh YMEHHUH MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYyYHOT'O
3HAHUS [JJI1 KaXJOTO 4YeJOoBeKa HE3aBUCHMMO OT €ro npodecCHOHAIBHOM
NEATeNIbHOCTH, pa3auyaTh (akThl W OIEHKH, CpPaBHUBATh OILICHOYHBIE BBIBOJIBI,
BUJIETh HUX CBA3b C KPUTEPUSIMHU OIICHOK U CBA3b KPUTEPHUEB C OIPEICICHHOU
CUCTEMOM IIEHHOCTEH.



COJIEP’KAHUE YYEBHOM JUCIUILJIUHBI

I'ymanuTapHubiii npodguiab npogeccuoHaIbLHOr0 00pa3oBaHusA
cnenuanbHoctu CIIO

Paznen 1. DUBUKA

BBenenne
dusnka — (QyHIaMeHTaldbHass Hayka O mpupoje. EcCTeCTBEeHHO-HAay4yHBI METOJ
MO3HAHUS, €T0 BO3MOXHOCTH W TpPaHUUbl NPUMEHUMOCTH. EJIMHCTBO 3aKOHOB
OpUPOJbI U cocTaBa BemiecTBa BO BcenenHoil. OTKpweITHS B (PU3NKE — OCHOBA
Iporpecca B TEXHUKE U TEXHOJOTUH TPOU3BOJICTBA.

1. Mexanuka
Kunemaruka. Mexannueckoe aBuwkenue. Cucrema orcuera. TpaeKkTopus ABUKECHUS.
IIyte. Ilepememenue. PaBHOMEpHOE MNpsAMOJIUMHENWHOE JABMKEHHE. (CKOPOCTb.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO ABMXKEHUSI. 3aKOH CIIOXKEHUSI cKopocTei. Cpeausis
CKOpOCTb  IIpHU HEPaBHOMEPHOM JIBUKCHUH. MrHoBeHHas CKOpOCTb.
PaBHOyCKOpeHHOE MpsSMOJIMHEWHOE IBUXKeHue. YckopeHue. CBOOOJHOE mMajeHue
TeIl.
JInnamuka. Macca u cuna. BzaumopeiictBue Ten. 3akoHbl JuHaAMUKH. Cuiabl B
npupoje. 3aKOH BCEMUPHOTO TATOTEHUSI.
3aKkoHbI cOXpaHeHUs1 B MeXaHUKe. VIMIynbc Tena. 3aKOH COXpPAaHEHUsI UMITYJIbCA.
PeaktuBHOEe nBWKeHME. MexaHudeckas padora. MomrHocTh. MexaHuueckas
sHeprus. Kunernueckas sneprus. Kunernueckast sueprus u padora. [loreHnunanpHas
JHEprus.
JHemoncmpayuu
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHMUSI.
Buapl MexaHM4ECKOrO JBUKEHUS.
NuepTtHOCTSH TEIL.
3aBUCUMOCTh YCKOPEHHSI Tejla OT €ro Macchl M CWIbl, JEHUCTBYIOIIEH Ha TEoO.
PaBeHCTBO M MPOTUBOIIOI0KHOCTh HAIIPABIIEHUSI CHJI JCUCTBUSA U MPOTUBOICHCTBUSL.
HesecomocTs.
PeaktrBHOE IBUKEHHUE, MOJEIb PAKETHI.
W3meHenne sHeprun Py COBEPIICHUH PAOOTHI.
CBOOO/IHBIE U BBIHYXJACHHBIC KOJICOAHMS.
Ilpakmuueckue 3anamus.
- UccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS OT Beca Tena.



2.0CHOBBI MOJIEKYJISAPHOI (PDM3MKH U TEPMOAUHAMHUKH
Monexkyasipaas  ¢usuka. ATOMHCTHYECKAash TEOpHUs CTPOCHMS  BEILECTBA.
HaGmronenust W ONBITHI, MOATBEP)KIAIOIIME aTOMHO-MOJIEKYJSIPHOE CTPOEHHUE
BelecTsa. Maccel U pasmepbl MOJIEKyJl. TeruioBoe JABMKEHUE YaCTHULl BELIECTBA.
bpoynosckoe npBmxkenune. WnpeanbHbpii ra3. Temmeparypa Kak Mepa CpeaHEH
KUHETUYECKOW DHEPIUM YacCTUL]. YPaBHEHHUE COCTOSIHUS MIEAIBHOrO rasa. Moueinb
xuakoctu. I[loBEpXHOCTHOE HaTsDKEHME W cMmauMBaHue. Kpucrammueckue H
aMmop¢HBIE BElECTBA.
Tepmonnnamuka. BHyTpennsisi sHeprus. PaGora u TermooTaaua Kak CHOCOOBI
U3MEHEHNsS BHYTPEHHEW »dHepruu. llepBbiii 3akOH TepMoAMHAMHUKHU. TemioBbie
MAaIlVHbBI U UX IPUMEHEHHUE.
Jemoncmpayuu
JIBuKeHrne OpOYHOBCKUX YaCTHII.
Huddyzus.
SIBneHrs NOBEPXHOCTHOIO HATSKEHUS U CMAYMBAHUS.
Kpucramnibl, amopgHbie BEIIecTBa, )KUIKOKPUCTAIUIMUECKUE Tela.
N3meHeHne BHYTpEHHEN SHEPTUU TEN MPU COBEPILICHUH PAOOTHI.
Ilpakmuueckue 3anamua.
- OnpeiesieHre Macchbl aTOMOB M KOJIMYECTBA BELIECTBA B TEIIE.

3. OCHOBBI IEKTPOAMHAMUKH
dueKkTpocTaTHKA. B3anMoneiicTBUE 3apsKEHHBIX TeJl. DIEKTPUUECKUN 3apsi/l.
3aKOH COXpaHEHHUs IEKTPUUYECKOro 3apsaa. 3akoH KynoHa. DneKkTpocTaTuueckoe
M0JI€, €r0 OCHOBHBIE XapaKTEPUCTUKHU U CBI3b MEXKY HUMH.
IHocTosinnblil TOK. [TocTOSIHHBIN AnekTpuyeckuil Tok. Cuila Toka, HanpsHKEHUE,
AJIEKTPUYECKOE CONMPOTUBICHHUE. 3akoH OMa 1JIsl ydacTKa DJIEKTPUUECKOM LIEeTH.
MarnuTHoe mosie. MarHuTHOE MOJIE U €TO OCHOBHBIE XapaKTEPUCTUKU. JlericTBHE
MAarHUTHOTO MOJISl Ha MPOBOJAHUK C TOKOM. 3aKOH AMIiepa. DJIEKTPOIBUTATEb.
SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.
JHemoncmpayuu
DJIeKTpHU3alus Te.
B3aumonenicTBre 3apsSKEHHBIX TEJL.
HarpeBanne npoBOAHUKOB C TOKOM.
OmneIiT Opcrena.
B3anmopelicTBre NpOBOJHUKOB C TOKOM.
JlelicTBME MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
Pabota snexrpoaBurarens.
SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.
Ilpakmuueckoe 3anamue.



He nmpenycmorpeno

4. MexaHn4ecKHe KoJ1eOaHUs U BOJHBI.

CBoOoanbie konedanus. [lepruon, yactora U aMIIMTy1a KOJIeOaHUIA.
["apMonnyeckue konedanus. MexaHndeckrue BOJIHBI U UX BUAbL. 3BYKOBBIE BOJHBI.
VY apTpa3ByKOBBIE BOIHBL. YJIBTPA3BYK M €T0 UCIIOIb30BAHUE B MEIUIIUHE U TEXHUKE.
DJIEKTPOMATrHUTHbIE KOJIe0aHUsI M BOJIHBI. CBOOOIHbBIE AIEKTPOMAarHUTHBIE
kosnebanus. KonebaTenbHbI KOHTYp. DIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHbIE
BOJIHBL. CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH.

CaeTtoBbIe BOJIHBI. Pa3BuTHe NpeacTaBiIeHU O IPUPOAE CBETA. 3aKOHBI OTPAKEHUS
U npenoMiieHus cseta. JInnszel. @opmyia TOHKOW JIMH3HL.
Jemoncmpayuu

Konebanus matemMaTH4ecKOro v Mpy>KMHHOTO MasiTHUKOB.

PaGota snexrporenepaTopa.

N3nyyeHne U npruem 3J1eKTPOMArHUTHBIX BOJIH.

PagnocBs3e.

Paznoxxenue 6enoro certa.

OnTuueckue npudOopHI.

Ilpakmuueckue 3anamua.

- 3yuenue 3aBUCUMOCTH Meproia KoJieOaHUN HUTSHOTO (MU IPYKUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (UM MaccChl Ipy3a).
- OnpefienieHne nMokas3aTess MPeJoMIICHUS BEIecTBa

5. DJjieMeHTbI KBAHTOBOW GpU3NKHN

KBanToBbIe cBOMCcTBA cBeTa. KBanToBas runoresa [Inanka. @otosnnekTpuyeckuit

s dext. Pusuka atoma. Moaenu crpoerus: aroma. OnbIT Pesepdopaa.

Ddu3nKa aTOMHOrO siipa U 3JieMeHTapHbIX YacTul. COCTaB U CTPOCHUE ATOMHOTO
aapa. PagmoakTuBHOCTE. PalMOAKTUBHBIE U3JIyUYEHHUS U UX BO3JCHCTBHE HAa KUBbIC
OpraHu3MBl.

JHemoncmpayuu

DOTOZIIEMEHT.

N3nydenue nasepa.

JInHeyaTeie CIIEKTPhI Pa3JIMYHbIX BEUIECTB.

CueTynK HOHU3UPYIOLIUX U3ITYUYEHUH.



Pazngen 2. XUMHUSA
OBIIAA N HEOPTAHUYECKASA XUMUA
Bsenenue
XUMHYECKass KapTMHAa MHpa KaKk COCTaBHas YacTb €CTECTBEHHO-HAy4YHOMN
KapTUHBI MHUpa. Posib XMMUU B )KU3HU COBPEMEHHOI'O 00OIIECTBA.
[IpumeHeHne AOCTUXKEHUH COBPEMEHHOM XUMUM B TyMaHMTApHON cdepe
JEeSTENbHOCTH OOIIECTBA.

OcHOBHBIE MOHSATHS ¥ 3aKOHbI XUMHUH

[Ipenmer xumuu. BemectBo. AtoM. Monekyna. XUMHYECKHI 3JIEMEHT H
dbopmbl ero cymecTBoBaHus. [IpocThie U CI0XKHbBIE BEIIECTRA.

JdemoHcTpanumn

Hab6op moneneit aToMOB ¥ MOJIEKYII.

N3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XUMHUU. Macca aTOMOB U MOJIEKY/I.

OTHOcHUTENbHBIE aTOMHAsT U MOJEKYJspHas maccbl. KonamdecTBO BellecTBa.
[locTosnnast ABoragpo. MomsipHass macca. 3akoH ABoraapo. MomsipHbli 00beM
ra3oB.

KonnuecTBeHHbIE N3MEHEHUS B XUMUM KAaK YAaCTHBIM CITy4ail 3aKOHOB IEPEX0a
KOJIMYECTBEHHBIX M3MEHCHUW B KadyeCTBEHHbIE. MIuTtocTpanuu 3aKOHa COXpaHECHUS
MaccChl BEIIEeCTBA.

Iepuoauvecknii 3aK0H
u [lepuoanyeckasi cucreMa xumudeckux 3jgemenToB . U. MengesneeBa

Otkpeitue Ilepumoamdeckoro 3akona. Ilepumoawdeckass cucTeMa XUMHYECKUX
anementToB JI. 1. Menneneesa.

3nauenue Ilepuonnueckoro 3akoHa u llepuoguueckoil CUCTEMBbl XMMHUUYECKUX
sanementoB J[. WM. MenneneeBa g pa3BUTUS HAYKHM U IOHUMAHUS XUMHYECKOU
KapTHUHBI MUPA.

JdemoHcTpanus

Pazmuunsie dopmer [lepuonnueckoit cuctembl xumudeckux snementoB [I. U.
Menpaeneena.

CTtpoeHue BenecTBa

KoBasnienTHast cBsA3b: HenoJisipHas W nossipHass. MonHas cBsa3e. Katnonsl u
aHWOHBI. MeTannuueckas CBA3b. BomopoHas CBA3b.

JdemoHcTpanus

OO6pa3ipl BEMEeCTB M MaTEPUAIOB C PA3TUIHBIMU THIIAMH XHUMHYECKOMN CBSI3U.

Boxaa. PacTBopsl

Bona B mpupode, ObITy, TEXHHMKE M Ha TMPOM3BOACTBE. DU3HMUYECKHE U
XUMHUYECKHUE CBOMCTBa BOAbI. ONpecHeHUE BOJbl. ATperaTHbIE COCTOSTHUSI BOJIbI U €€
MEePEX0/Ibl U3 OJTHOTO arperaTHOr0 COCTOSIHUS B APYTOE.



JdemoHncTpanus

dusnyecKue CBOMCTBA BOJBL: IOBEPXHOCTHOE HATSKEHUE, CMauYUBaHUE.

Xumuyeckue peakuuu. [lonsarue o xumudeckon peaxkuuu. THUIIBI XUMUYECKUX
peakuuii. CKOpOCTh peakuu U GaKkTOpbl, OT KOTOPBIX OHA 3aBUCHT.

JdemoHcTpanus

XHUMUYECKUE PEAKLIUU C BBIACICHUEM TEIUIOTHI.

Ilpakmuueckoe 3anamue

3aBUCUMOCTb CKOPOCTH XHUMHYECKOH peakuuu OT pas3InyHbIX (aKTOPOB
(TemmepaTypbl, KOHIIEHTPALIMH BEIIECTB, TEUCTBUS KaTaIu3aTOPOB).

Heopranuyeckue coeMHEeHUs

Knaccupuxkanusa HeopraHu4eCKMX COeJIMHEHUH M uUX cBoiicTBa. OKCHUIBI,
KHUCJIOTBI, OCHOBAHHUSI, COJIH.

Ilonsitue o ruapoamse coJieil. Cpega BOAHBIX PAcTBOPOB COJIEH: Kuchas,
HeWTpalibHas, 1eoyHas. Bogopoansiili moka3arens pH pactBopa.

Metamiabl. O0mue puznyeckue 1 XUMUIECKHE CBOMCTBA METAJLIOB.

Hemertamabl. OOmias XapakTepUCTHKA TJIABHBIX TOATPYII HEMETaUIOB Ha
IIPUMEPE T'AIOTEHOB.

Baxuelimme coeIMHEHNs] METAUIOB U HEMETAJUIOB B PUPOJIE U XO35UCTBEHHON
NEATENIbHOCTH YEJI0BEKa.

JdeMoHCcTpamuun

BzaumoneiictBue MeTamuioB ¢ HemeTaiiaMu (IIMHKAa C CEepoil, aJlOMHUHHUS C
1oa0M), pacTBOpaMH KUCJIOT U IIEJI0YECH.

l'openue merannoB (LIMHKaA, ’Kejie3a, MarHusa) B Kuciopojae. BzaumopeiicTBue
A30THOM M KOHIICHTPUPOBAHHOW CEPHOM KUCIIOT C MEJIBIO.

BoccranoBuTenpHbIE CBOMCTBA METAJIOB.

Ilpakmuueckue 3anamus

Peakium oOMeHa B BOHBIX PacTBOPaX JIEKTPOJIUTOB.

Omnpenenenue pH pacTBopa comneil.

BriTecHeHue xjiopom OpoMa U ioJ1a U3 pacTBOPOB UX COJIEH.

B3aumopelicTBrue METAIIIOB ¢ paCTBOPAMU KUCIIOT U COJIEH.

OPTAHUYECKASA XUMUA
Opranuyeckue coeMHEHUS
OCHOBHBIC T0JIO)KEHUS TEOPUM CTPOCHHUS OPraHUYECKHX COeJIUHCHUM.
MHoroo0pa3ue opranndeckux coequnenuii. [lonstue nzomepuu.
Yraesonopoawl. IlpenenbHble W HeENpeAeabHbIE YrIeBOAOPOAbl. Peaknus
nonuMepuzanuu. [IpuponHble MCTOYHHUKHA YIJIIE€BOAOPOAOB. YTJIEBOJIOPOABI Kak



OCHOBa MEXAYHApPOJHOIO COTPYIHUYECTBA U BAXHEHIIMI UCTOYHUK (POPMUPOBAHUS
oromxkera PO.

Kucnopoaconepxammue OpraHuveckKue BellecTBa. [IpencraBurenu
KUCIIOPOACOJEp)KAIMX OPraHUYECKUX COEAMHEHUM: METWIIOBBIM W ITUIIOBBIN
CIUPTHI, TTULEPHUH, YKCYCHasl KUCIIOTa. JKUPBI KaK CII0KHbBIE 3(DUPBHI.

VYTreBobI: TII0K03a, Kpaxmad, LeJI103a.

A3oTcoJep:Kaliue OpraHuyecKHe coeJMHeHUsl. AMUHBI, aMUHOKHUCIOTHI,
6enku. CtpoeHue u 6uonornyeckas QyHKIUs OCIKOB.

JdemoHcTpanuun

[Tony4yeHue 3TUIIEHA U €T0 B3aUMOJICHCTBUE C pAaCTBOPOM MEepMaHraHaTa Kajws,
OpOMHOI BOJIOMN.

KauectBeHHast peakiysi Ha TITULEPHH.

LIBeTHBIE peakuu OENKOB.

IInacTmMaccel 1 BosokHa. [loHsaTHe o TulacTMaccax U XMMUYECKUX BOJOKHAX.
HatypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA. [IpriMeHeHne nmoiuMepoB
B IIPUKJIAJTHOM U KJIACCUYECKOM M300pa3uTEIHLHOM UCKYCCTBE.

JdemoHcTpanus

Paznuunbie BUABI IJIACTMACC U BOJIOKOH.

IIpakTH4eckue 3aHATHS

O3HakoOMJIEHHE C CHHTETUYECKUMU U UCKYCCTBEHHBIMH MOJUMEPAMH.

Ornpenenenue pa3InyHbIX BUIOB XUMUYECKUX BOJIOKOH.

XuMHSA U KU3Hb

XUMHS U OpraHu3M YeloBeKa. XUMUYECKHUE 3JIEMEHTHI B OPraHU3ME YEJIOBEKA.
Oprannyeckue U HeopraHuueckue BeriecTBa. OCHOBHBIE KM3HEHHO HEOOXOIUMBbIE
COCIMHEHUS: OCIIKH, YTIeBObI, )KUPHI, BATAMHUHBI. Y TJIEBOJIbI — TJIABHBIA HCTOYHUK
SHEpPIruM opranu3ma. Poip )kUpoB B opranu3Me. XO0JECTEPUH U €r0 pOJib B 3J0POBbE
YeJI0BeKa.

MuHepanbHble BellleCTBA B NPOJAYKTaX MHTaHUS, MHILEBbIE JOOABKHU.
COanancupoBaHHOE TUTAHUE.

Xumus B ObiTy. Boma. KauectBo Bompl. Morwmme W YUCTSIINE CPENCTBA.
[IpaBuna 6e3omacHOi pabOTHI CO CpeICTBAMU OBITOBOM XUMUH.

Paznea 3. BUOJIOT'UA
buoJiorusi — COBOKYIHOCTH HAYK O 'KUBOI MpUpojae.
MeToabl HAYYHOT0 MO3HAHUS B OMOJIOTHH
XKupass npupoma Kak OOBEKT H3yueHHs] Ouonoruu. MeToawsl HCCleAOBaHUs
KUBOU MpUPOJbI B Onosnoruu. OnpeaesieHue Ku3Hu (C MPUBJICUEHUEM MaTepuasa u3
pa3nesioB PU3UKU U XMMUHK). Y POBHU OpTraHU3ALMNY KU3HHU.
JdemoHcTpanumn



YPpOBHM OpraHu3aiuu KU3HH.
MeTonpl 1O3HaHUS )KUBOU ITPUPO/IBL.
Kaerka

Hcropus nzydyenus kietku. OCHOBHBIE MOJIOKEHUS KIETOYHOU Teopuu. KneTtka
— CTPYKTYpHO-(QYHKIIMOHANbHAS (3JIEMEHTapHAas1) €IMHUIIA KU3HH.

Crpoenue kieTku. [IpokapuoThl U 3yKapuOThl — HUBIIME U BBICIINE KIETOUYHbBIE
oprann3mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH 3ykapuotT. Kierounoe
anpo. DyHKIMsS sA1pa: XpaHEHHE, BOCIIPOM3BEIAEHUE W Iepelada HacJEeICTBEHHOU
uH(OpMaILINK, PETYISIIUI XUMUYECKON aKTUBHOCTH KJIeTKU. CTpPyKTypa ¥ (PYHKIIUU
XpOMOCOM. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHHE XUMHUUYECKUX dJIeMEHTOB. Heopranmueckue BeliecTBa
B COCTaBe KIETKM. Ponp BOJIBI Kak pacTBOPUTENS M OCHOBHOIO KOMIIOHEHTA
BHYTPEHHEN CpeJbl OPraHu3MOB. YTJIEBOAbI M JHUOUALI B KieTke. CTpykTypa u
ouonornueckue Gynkiuu 20 OenkoB. CTpoeHHE HYKICOTHUIOB U CTPYKTypa
nonunykieotuanbix neneid JJHK u PHK, ATO®.

Bupycel u Oakrepuodaru. HeknetouHoe crpoeHHe, KU3HEHHBIA ITUKI U €ro
3aBUCUMOCTH OT KJIETOUHBIX (POpM KHU3HU. Bupychl — B030yauTe I HH()EKIIMOHHBIX
3a0oneBanuii; moHsTHE 00 OHKOBHUpYcax. Bupyc ummynozaeduiura yenoseka (BUY).
[Tpodunakruka BUY-undexnmn.

JdeMoHCcTpamuun

CtpoeHne MOJIEeKyIIbI OelKa.

Ctpoenne monekyinsl JJHK.

CtpoeHue KIETKH.

CrpoeHue KIETOK IPOKapuoT U 3YKApUOT.

Ctpoenue Bupyca.

IIpakTH4Yeckue 3aHATHS

HaGmronenne KIeTOK pacTeHWil W KUBOTHBIX IMOJ MUKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpEINapaTax U X OIUCaHUE.

CpaBHEHUE CTPOCHUS KIIETOK PACTECHUN U KUBOTHBIX.

Opranusm

Oprannsm — eguHoe nenoe. MHOrooopasue OpraHu3MoB.

OOMeH BelIecTBOM U JHEpPrUel ¢ OKpy’Karollell cpenoil kak HeobXxoaumoe
YCJIOBHE CYIIECTBOBAHUS )KUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCHPOM3BEICHUI0 — OJHA U3 OCHOBHBIX OCOOCHHOCTEMH
YKUBBIX OpPraHu3MoOB. JleleHne KIETKH — OCHOBA POCTA, Pa3BUTHS U Pa3MHOKECHUS
oprann3moB. becniosioe pazmHoxenue. [1onoBoM mponece U MojaoBOe pa3MHOKEHHUE.
OniogoTBOpEHUE, €ro OMOJIOrMYECKOe 3HAUYEHUE.



[TonsitTue 06 MHAMBUYATLHOM (OHTOT€HE3), SMOPHUOHATLHOM (AMOPHUOTEHE3) U
MOCTAMOPUOHAILHOM ~ pa3BUTUM. VHAMBUIyaIbHOE pa3BUTHUE 4YEJIOBEKA U €ro
BO3MOKHBIC HAPYIICHUS.

OO6uue mpeAcTaBiIeHUsS O HACIEACTBEHHOCTH M M3MEHUMBOCTH. |'eHeThueckas
TEPMUHOJIOTUS W CHUMBOJIMKA. 3aKOHOMEPHOCTH HaciienoBanus. HacmenoBanue
IIPU3HAKOB Yy yenoBeka. [lonoBeie XxpoMocoMbl. CHEMIEHHOE € TI0JIOM HACJIEIOBAHUE.
HacnenctBennsie 00J1€3HM UeoBeKa, UX NPUUUHBI U npodusiaktuka. COBpeMEHHbIE
MPEJICTABJICHUS O T€HE U T€HOME.

['eneTnyeckre 3aKOHOMEPHOCTH M3MEHUMBOCTH. Kiaccudukamus dopm
W3MEHUYUBOCTHU. BiusiHME MyTareHOB Ha OPraHW3M YEJIOBEKA.

[Ipenmet, 3amaun W METOABI CEJIEKLIMU. [ €HETUYECKHE 3aKOHOMEPHOCTU
cenekuuu. Yuenue H.M. BaBunmoBa o LieHTpax MHOroooOpasusi M MpPOUCXOXKACHHUS
KyJIbTYPHBIX pacTeHUN. BuoTexHomorus, ee JOCTUXKEHHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JdemoHcTpanumn

OOMeH BeIIeCTB U MPEBpaIeHUs SHEPTUU B KIIETKE.

Jlenenue KJIeTku (MUTO3, MEHO03).

Crnioco0bl 6ecrosIoro pa3MHOKEHHUS.

OnnonoTBOpEHHE Yy PaCTEHUN U JKUBOTHBIX.

NHauBuayanbHOE pa3BUTHE OPraHU3MA.

HacnencrBennsie 00ie3HN YeOBEKA.

BnusHue ankoronn3ma, HApKOMAaHUU, KYpEHUs Ha HACJIEACTBEHHOCTb.

Myranuu.

MoaudukannoHHas U3MEHUYUBOCTb.

LlenTpsl MHOTOOOpA3HS M MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA.

HckyccTBeHHBINH 0TOOD.

UcciaenoBauus B 001acTi OMOTEXHOIOTHUH.

IIpakTuyeckue 3aHATHS

Peuiennie 35ieMeHTapHBIX TEHETUYECKUX 3a]1a4.

AHanu3 U OLIEHKA 3THUYECKUX aCIEKTOB PAa3BUTHS HEKOTOPHIX MCCIEIOBAHUN B
OMOTEXHOJIOTHH.

Buna

DOBOJIONMOHHAS TEOpUs ©W €€ poib B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHOM KapThHbl Mupa. Bua, ero kpurepun. I[lomynsmms kax
CTPYKTYpHasl €IMHHUIIA BUJIa U 3BoMtolnK. CuHTeTnyeckas teopus 3posiroruu (CTI).
JIBMKyIIME CUIIBI 3BOJIIOIMU B cooTBEeTCTBUU ¢ CTD.

Pesynbratel »Bomtouuu. CoxpaHeHHE MHOrooOpasusi BHUIOB KaK OCHOBa
ycToiunBoro pa3utusi ouochepsl. [IpuunHbl BeIMUpaHUsS BUIIOB. buonoruueckuit
nporpecc u OMOJIOTUYECKUI perpecc.



['umoTe3bl MPOUCXOXKICHUS KU3HH. Y CJIO)KHEHHE KUBBIX OPTaHU3MOB Ha 3eMiie
B IIpOIlECCE JBOJIIOIMU. AHTPONOTEHE3 U €ro 3aKkoHOMepHocTH. JlokazaTenbcTBa
pOJICTBa YEJIOBEKAa C MIICKOMUTAIOMIMMH JKHBOTHBIMHU. OJKOJIOTHYECKUE (HAKTOPHI
AHTPOIIOTEHE3a: YCJIOKHEHHUE TMOMYJISIUOHHOW CTPYKTYpPhI BHJA, H3TOTOBJICHUE
OpyIHi TpyAa, TEPEexXoJ OT PACTUTEIBHOITO K CMEIIAHHOMY THUIy TUTaHUS,
UCITIOJIb30BaHUE OTHS. [10sSBIICHHE MBICTUTEIHPHON MEATSILHOCTH M WICHOPA3ACIbHON
peun. [IpoucxoxaeHne 4enoBeYecKux pac.

JdemoHcTpanumn

Kpurepuu Buga.

[Tomynsanust — CTPYKTypHAs €IUHUIIA BUJIA, SIUHUIIA YBOJTFOIIHH.

JIBHOKYIIE CUITBI DBOJTFOITUH.

BosnukHOBeHHE 1 MHOT00Opa3ue mpucrnocoOJICHUN y OPraHu3MOB.

Penkue u ncuesaromniue BUIbL.

JIBMOKyIITE CUITBI aHTPOIIOTCHE3a.

[IpoucxoxaeHue yeaoBeKa U 4YeJIOBEUECKUX pac.

IIpakTHyeckue 3aHATHS

Omnucanne ocoOeii Buaa Mo MOp(OoIOTHIECKOMY KPUTEPHIO.

AHanu3 1 OIleHKa Pa3INYHbIX TUTIOTE3 TPOUCXOKICHHUS KUZHH.

AHanu3 1 OlleHKa Pa3INYHbIX TUIIOTE3 IPOUCXOKICHHUS YEIOBEKa.

JKOCHUCTEMbI

[Ipenmer u 3a1a4u HKOJOTUU: yUY€HHE 00 IKOJIOTHYECKUX (haKTopax, YUeHHE O
co00IIecTBaX OPraHU3MOB, YUeHHUe 0 drocdepe.

Okonornyeckue (HakTOpbl, OCOOEHHOCTH WX BO3JCUCTBHUSA. JKOJIOTHYECKas
xapakTepuctuka Buna. [lonstue o0 skojmormueckux cucrtemax. llemu mnuTanus,
Tpoduueckue ypoBHH. bruoreoreHo3 kak 3kocucTema.

buocpepa — rnobanpHas oskocucrema. Yuenue B. WM. Bepnaackoro o
ouocdepe. Ponp xuBBIX opranum3mMoB B Ouochepe. buomacca. buomormueckuii
KpYroBopoT (Ha mpuMmepe KpyroBopora yriepoaa). OCHOBHbIE HamlpaBICHUS
BO3JICHCTBHUSI ~ 4YelmoBeka Ha  Ouocdepy. Tpanchopmanusi  €CTECTBEHHBIX
IKOJOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoIeHO30B).

JdemoHcTpanumn

Dkonornyeckne (PaKkToOpbl U UX BIUSHUE HA OPTaHU3MBI.

MexXBUIOBbIC  OTHOIICHHS: TApPa3UTU3M, XUITHUYECTBO, KOHKYPCHIIHS,
CUMOMO3.

SpyCcHOCTb paCTUTENBHOIO COOOIIECTBA.

Kpyrosopot yriepoaa B 6uocdepe. 3anoBeJHUKH U 3aka3HUKU Poccuu.

IpakTuyeckue 3aHATUS

CocraBiieHre cXeM nepeaadyu BEUIECTB U SHEpruu (1enei nuTaHus).



CpaBHHUTENIbHAA XAPAKTEPUCTUKA MPUPOIAHBIX SKOCUCTEM M arpo3KOCHCTEM
CBOEU MECTHOCTH.

IMPUMEPHBIE TEMbI PE®@EPATOB (JIOKJIA/10B),
HHIANBUAYAJIBHBIX ITPOEKTOB

* Marepusi, GopMBbI €€ IBUKEHUS U CYIIIECTBOBAHUS.

* [IepBblii pycckuii akanemuxk M. B. JIomoHOCOB.

* lIckycCTBO U MpOLIECC MTO3HAHUS.

» @u3uKa U My3bIKaJIbHOE UCKYCCTBO.

* [[BeTOMy3bIKa.

* ®u3uKa B COBPEMEHHOM ITUPKE.

* dusnueckre METOAbl MCCIEIOBAHUSA TMAMSTHUKOB MCTOPHUM, apXUTEKTYpbl M
IIPOU3BECHUIN UCKYCCTBA.

* Hay4HO-TeXHUYECKHI TIpOorpecc U mMpoOIeMbl IKOJIOTHUH.

* bUOTEXHOJIOT Y M TeHHas MH)KeHepusi — TexHosornu XXI Beka.

* HanorexHonoruss Kak MOPUOPUTETHOE HAMPABICHUE PA3BUTUS HAYKHM W
npousBojicTBa B Poccuiickon denepanuu.

* OxpaHa OKpY’Karoleu cpeabl OT XUMUYECKOTO 3arpsi3HEHNUS.

* PacTBOpBI BOKPYT Hac.

* YCTpaHEHHUE )KECTKOCTH BOAbI HA MPOMBILIIJICHHBIX ITPEATPUATHUSX.

* MlcTopusi BOBHUKHOBEHHS U PA3BUTHSI OPraHUYECKON XUMUH.

* YIJI€BOJBI M UX POJIb B KUBOU MPUPOJE.

* XXupbl Kak MPOITYKT MUTAHUSA U XUMHUYECKOE ChIPHE.

* HexBaTka mpoaoBOJIBCTBUS Kak Tio0ajabHas MpoOjeMa 4YeoBEYeCTBAa M IyTH €e
pelICHUS.

* CpencTBa TUTMEHBI HA OCHOBE KUCIIOPOJICOAEPKAIIUX OPTaHUYECKUX COCTMHEHMUI.

* CUHTETHYECKHUE MOIOIIINE CPEACTBA: JOCTOMHCTBA U HEAOCTATKHU.

* JleburuT Genka B MUMIEBBIX MPOIYKTAX M €0 MPEOJOJICHUE B paMKaXx IJI00aabHON
MPOJIOBOJILCTBEHHOM MPOTPAMMBI.

* B. 1. BepHajckuii u ero yuenue o omocdepe.

* licTopus u pa3zBuTHE 3HAHUM O KIIETKE.

* OkpyxaroIias 4yejJoBeKka cpejia U €€ KOMIOHEHTHI: pa3IMuHbIe B3TJSAbI Ha OJIHY
mpoOdiemy.

* [Tonynsiiiust Kak eIMHUIIA OMOJTIOTMYECKOM IBOTIOIUH.

* [lomyJisiyst Kak 3KOJIOTHYECKasl €AUHUIIA.

* CoBpeMEHHBIE B3TJISAIbI HA OMOJIOTHYECKYIO DBOIOIHIO.

* CoBpEeMEHHBIE B3IJISIIbI HA POUCXOXKICHHUE YETIOBEKA: CTOJJKHOBEHUE MHECHUH.

* CoBpEMEHHBIE METO/IbI UCCIIEAOBAHUS KIICTKH.

* Cpenpl 0OOMTaHUSI OPTaHU3MOB: IPUYUHBI PA3HOO00pA3UsL.



TEMATHYECKOE IINTAHUPOBAHUE

HaumenoBanue pa3gena

KonnuecTBO 4acoB

MaKCHUMaJlb- CaMOCTOsA- o0s13aTenbHas ayaAuTOpHAasa
Hast TenbHAas ydeOHasi Harpys3ka, B T.4.:
yueOHas yueOHast BCEro 3aHs- J1a0. ¥ mpax.
Harpyska pabora THH 3aHSATHI
Pa3nen 1. ®uszuka 102 34 68 10
Tewma 1.1. Mexanuka 21 7 14 4
Tema 1.2. OcHOBBI MOJIEKYISIPHON (PU3UKH 24 8 16 2
Y TEPMOJMHAMUKH.
Tewma 1.3. OCHOBBI 2JEKTPOAMHAMUKH. 27 9 18 2
Tema 1.4. KoneGaHus 1 BOJTHBI. 15 5 10 -
Tema 1.5. DnemMeHTHl KBaHTOBOW (PU3UKHU 15 5 10 2
Paznen 2. Xumusn 75 25 50 10
Beenenue 1 - 1
Tema 2.1. OOmast 1 HEOpraHuuecKast 30 10 20 4
XUMHUS
Tewma 2.2. Oprannueckasi XuMHst 26 9 17 4
Tewma 2.3. XuMus 1 KU3Hb 6 2 4 -
Tema 2.4. XuMusti 1 OpraHu3M 4esIoBeKa 6 2 4 2
Tewma 2.5. Xumus B ObITY 6 2 4 -
Pasnen 3. Buosorus 12 24 48 10
Tema 3.1. buonorus — cOBOKYIMHOCTb 3 1 2 -
HayK O )UBOU mpupoae. MeTosl
HAYYHOTO MO3HAHUS B OMOJIOTUU
Tewma 3.2. Kietka 18 6 12 3
Tewma 3.3. Opranusm 15 5 10 2
Tewma 3.4. Bun 18 6 12 3
Tema 3.5. Dxocuctemsl 18 6 12 2
Hroro 249 83 166 30




XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEBHOM

JAEATEJIBHOCTHU CTYAEHTOB

Conepxxanue
oOyueHus

XapakTeprucTUKa OCHOBHBIX BHJIOB JICATEIIBHOCTH CTY/ICHTOB
(Ha ypoBHE Y4€OHBIX JCHCTBHIA)

OU3UKA

Bsenenue

Pa3BuTHne cnocoOHOCTEN SICHO ¥ TOUHO U3JIaraTb CBOM MBICIIH, JJOTUYECKH
000CHOBBIBATh CBOIO TOUKY 3pEHUS], BOCIPUHUMATh U aHAIU3UPOBATh
MHEHHS COOECEeTHIKOB, IIPU3HABAs MPABO APYroro YeJI0BEeKa Ha HHOE
MHeHue. [IpuBeneHue npumMepoB BIAUSIHUS OTKPBITUI B (U3KKE HA TIPOTPeECC
B TEXHUKE U TEXHOJIOTMHU IPOU3BOJICTBA

Mexannka

Kunematuka

O3HaKOMJICHHE CO CITOCOOaMU OIMCAHMS MEXaHHUYECKOIO JBIKCHHS,
OCHOBHOM 3a/1a4ycii MEXaHUKH.

I/IsyquI/Ie OCHOBHBIX (1)I/ISI/I‘ICCKI/IX BCJIIMYNH KUHCMATUKHN . HepeMeHIeHI/Iﬂ,
CKOPOCTH, YCKOPEHHUSI.

HaGnronenre 0THOCUTENHFHOCTH MEXaHUYECKOTO JBIIKCHHS.
dopMyTHpOBaHKE 3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO JIBIKEHUS (Ha
puMepe CBOOOTHOTO TAJACHUS TEJT) U PABHOMEPHOTO JIBIDKECHHUS TeJa 10
OKPY>KHOCTH.

[ToHnManme cMpIcIa OCHOBHBIX (PM3MUECKHUX BEITUYHH, XapaKTEPU3YIOITUX
PaBHOMEpHOE JIBI)KCHHE TeJIa TI0 OKPYKHOCTH

Jnnamuka

IlornManne cMBICIa TaKHUX (I)I/ISI/I‘IGCKI/IX Moz[eneﬁ, KakK MaT€pHaJibHas TOYKa,
HHEpHHUaJIbHasg CUCTEMA OTCUCTA.

I/ISMepeHI/Ie MacCChI TCJia pa3JIMYHbIMU croco0amu. I/I3MepeHHe CHJI
BSaHMOHeﬁCTBHH Tea. Beruncnenue 3HaueHUSA YCKOPEHUA TEJI 110 U3BECTHBIM
3HAYCHUAM HeﬁCTBYIOHIHX CHJI 1 MacCcC T€II.

VYmenune pas3iinyaTthb CUIIY TAXKCECTH U BEC TCIIA. OOBsgcHeHHE U IIPpUBCIACHUC
IMPUMEPOB SABJICHHUA HEBECOMOCTH.

HpI/IMeHeHI/Ie OCHOBHBIX HOHHTHﬁ, (1)OpMy'J'I H 3aKOHOB JMHaAMHUKH K
PEIICHUIO 3a1a1

3aKOHEBI
COXpaHEHUS B
MEXaHUKeE

OObscHeHne PCAKTHUBHOT'O ABHXXCHHUA HAa OCHOBC 3aKOHA COXPAaHCHUS
HUMITYJIbCA. HpI/IMCHeHI/IC 3daKOHA COXpaHCHHA UMITYJIbCa IJIS1 BBIYHUCIICHU A
U3MEHEHUI CKOpOCTCﬁ TCJ IIPpHU UX BBaHMOﬂeﬁCTBHHX.

Brruncienue pa6OTLI CHJI ¥ U3MEHEHUS KUHETHIECKOM OHCPTHHU TECJa.
Brlunciaenne noTeHIMaaIbHOM SHEPTUH TCJI B T'PABUTALITMOHHOM II0JIC.
XapaKTepI/ICTI/IKa MMPpOU3BOAUTCIIbHOCTU MAIlIUH 1 JIBUTaTeIIeH C
HCIIOJIb30BAHUEM MMOHATHUA MOIIIHOCTHU

OCHOBBI MOJIEKYISIPHOHM (PU3UKH U TEPMOIUHAMUKU

MonexyispHas
¢du3uka

DopMynTupOBaHUE OCHOBHBIX MOJIOKEHUH MOJIEKYIISIPHO- KHHETHYECKOM
TEOpHUH. BeINonHeHNe IKCIEPUMEHTOB, CIY)KAILIMX 000CHOBAHUEM
MOJIEKYJISIPHO-KMHETHYeCcKo# Teopuu. Habmonenue OpoyHOBCKOTO
JBYDKEHUS U sBICHUS T Py3un.




Ornpezenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUM Ha
OCHOBAHUU YpaBHEHMsI COCTOSIHUS UJIeaIbHOTO Ta3a. [Ipencrapienue B Bujie
rpaduka H30XOpHOTO, U300apPHOTO ¥ U30TEPMHUUECKOTO TIPOIECCOB.
Brrunciienue cpegHeil KHHETUYECKON SHEPIUU TEIUIOBOTO JIBUKEHUS
MOJIEKYJI TT0 U3BECTHOM TeMIIepaType BEIIeCTBa.

N3mepenune BIaxxHOCTH BO3yX

TepmoanHamuka

DKCIepUMEHTAIbHOE UCCIIE0BAHNE TEINIOBBIX CBOMCTB BEILIECTBA.

Pacuer xosm4ecTBa TEIUIOTHI, HEOOXOAUMOTO Ul OCYLECTBIICHHS IIpoOLecca
IIPEBPALICHHS BEIECTBA U3 OJJTHOTO arperaTHOro COCTOSIHUSA B IPYTO€.
Pacuer u3meHeHust BHyTpeHHEH 3HEepruu Tei, paboThl U MEPEIaHHOTO
KOJINYECTBA TEIUIOTH HA OCHOBAHHUH IIEPBOT0O 3aKOHA TEPMOINHAMHUKH.
OObscHEeHNEe TPUHIIMIIOB AEHCTBUS TEIUIOBBIX MAIIUH

OCHOBBI ANIEKTPOIMHAMUKH

DneKTpocTaTuKa

Brruncnenue cunn B3anMOJEHCTBUSA TOYEUHBIX dJIEKTPUUECKUX 3apsI0B.
Brluncnenue HanpspKEHHOCTH Y OTEHIMAIIA AJIEKTPUYECKOTO TOJI OJHOTO
1 HECKOJILKMX TOUYEYHBIX 3apsJI0B.

N3mepenue pazHocTH noTeHnuanoB. IlpuBeaenne npuMepoB NPOBOIHUKOB,
JTUDJIEKTPUKOB U KOHJEHCATOPOB.

Habntoienue sBIeHUs 3JE€KTPOCTATHUECKON MHAYKIIUU U SIBJICHUS
MOJISIPU3ALAN JUDIIEKTPHUKA, HAXOJAUIEr0Cs B 3JIEKTPUIECKOM TIOJIE.

TTocTOSAHHEII TOK

N3Mepenne MOITHOCTH AneKkTpruyeckoro Toka. Mamepenue 91C u
BHYTPEHHETO CONPOTUBIICHUSI HICTOYHHKA TOKA.

COop u ucnbITaHUE IEKTPUUECKUX LIETIeH C pa3IMYHbIM COETUHEHHEM
MIPOBOJHUKOB, pacdeT UX MapamMeTpoB

MaruuTtHoe 10J1e

Habntonenue nelicTBUS MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM, KAPTUHOK
MarHUTHBIX MOJIEH.

DopmyIHpoBaHUE IPABUIIA JIEBOM PYKH JIJIsl OTIPE/ICTICHHS HAPaBICHUS
cuiibl Amrniepa. Beruncienue cui, AeiCTBYIOIIMX Ha MPOBOJIHUK C TOKOM B
MarHUTHOM TM0Jie, 00BbsICHEHUE MPUHIUIA ICHCTBUS SJEKTPOIBUTATEIS.
HccnenoBanue sSBiICHUS SIEKTPOMArHUTHON UHIYKIIMH

Konebanus u BOJIHBI

Mexannueckue
KOJICOaHUs U
BOJIHBI

HpI/IBeI[eHI/Ie IIpUMCEPOB KoJIeOaTEIbHBIX ,I[BI/I)KeHPlﬁ. Hccnenosanue
3aBUCHUMOCTH IICpUOIa KOJIEOAHWH MaTEMAaTHYECKOTO MasgTHUKA OT €ro
JJIAHBI, MACChbl U aMIUIUTY bl KoJIe0aHHUii.

OHpC,Z[CJ'IeHI/Ie YCKOpPCHUA CBO6OI[HOFO naacHus ¢ IIOMOIIBIO
MAaTEMATHYCCKOI'O MasATHHUKA.

Ha6J'IIO,Z[eHI/Ie KoJieOaHMi 3Bydaliero Teia. HpI/IBCI[eHI/Ie 3HAYCHHUA CKOPOCTHU
paciipoCTpaHCHU 3BYKad B PAa3JIMYHBIX CpEaax. YMenue o0bsACHITh
HCITOJIb30BAHUC YJIIbTPa3ByKa B MCAUILIUHEC

ONEeKTpOMarHuTH
bIe KOJIeOaHHS 1
BOJIHBI

Habnronenue ocuuuiorpaMM rapMOHUYECKHUX KoJieOaHMM CHITBI TOKA B
LCTIH.

OOnbsicHeHHE NPEBPAICHUs] PHEPTUH B UJI€aJIbHOM KOJIeOaTeTbHOM KOHTYpE.
W3yuenue ycTpoiicTBa M MpUHLHUIA JeHCTBUS TpaHchopmaTopa.

AHanu3 cxembl epeaayn NEKTPOIHEPT U Ha OOJIbIINE PACCTOSHUSL.
[IpuBeneHne NpuMepOB BUIOB PAINOCBI3U. 3HAKOMCTBO C YCTPOICTBaMH,




BXOJAIIUMHU B CUCTEMY PAAUOCBA3H.
OO6cyxieHne 0COOCHHOCTEH pacipOCTpaHEHUs PAIHOBOIH

CBeTOBBIE BOJIHEBI

[IpuMeHeHre Ha IPAKTUKE 3aKOHOB OTPAKEHUSI U IIPETIOMIICHHUS CBETA IIPH
pemenunn 3agad. HaGmonenue siBiaeHus Audpakuy U IMCIEPCHH CBETA.
YMeHue cTpouTh N300paXKeHHs MPEIMETOB, JaBaeMble JTHH3aMHU. Pacyer
ONTHUYECKOMN CHUJIBI JIMH3BI

DeMeHTHl KBaHTOBOH (pH3HKH

KBanroBrwie
CBOMICTBA CBETA

Habnronenue goroanexrpuaeckoro s dexra. Pacuer MmakcumaabHON
KAUHETUICCKOM SHEPTUU JIEKTPOHOB Tpu (HoTodhdexTe

duszuka aroma

®dopmynupoBanue nocryaatoB bopa. Habmonenue nuneiyaToro u
HENPEPLIBHOI'O CIEKTPOB.

Pacuer gyacToThHl N JAJIAHBI BOJIHBI UCITYCKAEMOT'O CBE€TA IIPHU IEPEXOAC aTOMa
13 OJJHOTO CTAIllMOHAPHOTO COCTOSIHUSA B ipyroe. O0bsicCHEHUE MpUHLIUIA
JIEWCTBUA Jla3epa

dusnka
aTOMHOTO s1ipa U
DJIEMEHTAPHBIX
JaCTHI]

Hab6mronenue tpexoB anbha-yacTuil B kamepe Bunbcona. Peructparus
AJIEPHBIX U3IIYYEHHN C IOMONIBIO cyeTurKa I 'eirepa.

Pacuer sHeprum cBs3u aTOMHBIX sijiep. [loHMMaHHe IIEHHOCTH HAYYHOTO
MTO3HAHUS MUPA HE BOOOIIE IS YeJIOBEUECTBA B IIEJIOM, a JUTS KaKJI0TO
00yJaroerocs JMYHO, IIEHHOCTH OBJIAJICHHS METOJIOM HAYIHOTO MTO3HAHUS
JUTS. TOCTHDKEHUS yCIieXa B JTI0OOM BHJIE TIPAKTHUYECKOU JIEATEITBHOCTH

Bcenennas u ee 3BoIONNA

Crpoenue u

OO0bsicHeHne MOJIeNH pacIupsitoiieiics Beenennoit

pazBuTHE
Bcenennoit
[Tpoucxoxnenue | HaGmronenwue 38e31, JIyHbI U m1aHeT B Teneckon. HaGmroaeHne CoTHEUHbIX
ConHeyHoH IISATEH C IOMOIIBIO TEJIECKOIIA
CHCTEMBI
XUMMUSI
Beeaenne PackppiTHe BKJIa/1a XMMUYECKON KapTUHBI MUPA B €IMHYIO €CTECTBEHHO-

HayYHYIO KapTUHY MUpa. XapaKTEPUCTHKA XUMHUHU KaK MPOU3BOIUTEILHON
CHUJIBI OOIIIECTB

Baxueitmme YMeHue 1aTh onpeeseHue U ONepupoBaTh CIEAYIOIUMHA XUMUYECKUMHU

XUMHUYECKUE HOHSTUSIMU: «BEIIECTBO», «XXUMUYECKHI 3JIEMEHT», «aTOM», «MOJIEKYIay,

MOHSATHS «OTHOCHTEJIbHBIC aTOMHAs U MOJICKYJSIPHASI MACChI», «HOHY, «aJUIOTPOIHUSY,

«H30TOMBD», KXUMHUYECKAs CBSI3bY, «AIEKTPOOTPUIIATEILHOCTDY,
«BAJIEHTHOCTbY, «CTETIEHb OKUCIICHUS», «MOJIb», «MOJIIpPHAs Maccay,
«MOJISIPHBIN 00beM ra3000pa3HBIX BEIIECTBY», «BEIIECTBA MOJIEKYIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS, «PACTBOPBI», «3JEKTPOIUT U HEIIEKTPOJIUTY,
«QIEKTPOJUTHYECKAs JUCCOLIMAIY, KOKUCIUTENb U BOCCTAHOBUTEIbY,
«OKHCIIEHHE W BOCCTAHOBIIEHUE», «CKOPOCTh XUMHUECKOU PEAKIII,
«XUMHUYECKOE PAaBHOBECHE», «YTIIEPOJHBIN CKeNneT», «(pyHKIMOHAIbHAS
rpynmnay, «a30Mepus»

OCHOBHBIE DopMynHpOBaHNE 3aKOHOB COXPAHEHHUSI MACChl BEUIECTB U MOCTOSIHCTBA

3aKOHBI XUMHUH

COCTaBa BEIIECTB. Y CTAaHOBJICHHE HquHHHO-CHCHCTBCHHOﬁ CBA3H MCXKIY
COJACPKaHUEM 3THUX 3aKOHOB U HAITUCAHUCM XUMHUYCCKUX (pOpMYJ'I n




ypaBHeHHH. PackpbiTre pu3ndeckoro cMpiciaa cuMBoJIMKY [leprogunueckoii
TaOIUIBI XUMUYECKHX d5ieMeHTOB [[. V1. MenaeneeBa (HOMEpOB AJIEMEHTa,
NepHoJia, PyMIbl) U YCTAHOBJIEHUE IPUYMHHO-CIIEICTBEHHON CBA3H MEXAY
CTPOEHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHSI CBOMCTB AJIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB B IIEPUO/IaX U rpynnax. XapakTepucTUKa
3JIEMEHTOB MaJIbIX IEPUOJIOB IO UX MOJI0XKEeHUIo B [lepuoanueckoit cucreme
. N. MenneneeBa

OCHOBHBIE
TGOpI/II/I XUMHUHU

VYcraHoBIIEHHE 3aBUCUMOCTH CBOMCTB XUMHYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yIOMIMX UX XUMHUECKUX IIEMEHTOB. XapaKTePHCTUKA
BAKHEMIINX TUIIOB XUMHYECKHUX CBSI3€H U OTHOCUTEIBHOCTH ITOU
tunosioruu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U
CTPOEHMS KPUCTALINYECKUX pereToK. POpMyINpOBAHHE OCHOBHBIX
MTOJIOKEHUH TEOPHUH JIEKTPOJUTHYECKON TUCCOLUALIMHN U XapaKTEPUCTUKA B
CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
coeHeHU. POpMyIMpPOBaHNE OCHOBHBIX MOJIOKEHUN TEOPUU
XUMHUYECKOTO CTPOCHUS OPraHMYECKUX COETUMHEHNIN U XapaKTepUCTHKa B
CBETE 3TOM TEOPUU CBOMCTB BAKHEUIINX MPEICTABUTENIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHUHN

Baxneitmme XapakTepucTUKa CTPOEHUS aTOMOB M KPUCTAJUIOB M HA 3TOM OCHOBE —
BEILIECTBA U 001X (PU3NUECKUX U XUMHUYECKUX CBOIMCTB METANIOB U HEMETAJLIOB.
MaTepuaibl XapakTepucTuka cocTaBa, CTPOCHHS, CBOMCTB, MOJIYyYEHUsI U IPUMEHEHHE
BOKHEHIIINX HEMETAJUIOB. XapaKTepUCTHKA COCTaBa, CTPOCHUS U OOIIHNX
CBOMCTB BOXKHEHIIMX KJIACCOB HEOPTraHUYECKUX CoeqMHEHM. Onrucanue
COCTaBa M CBOMCTB BAKHEHIIUX MPEACTABUTENICH OPraHUYECKUX
COEIMHEHUI: METaHOJIa U ATAHOJIA, CIIOKHBIX 3(UPOB, )KHUPOB, MBI,
KapOOHOBBIX KUCIIOT (YKCYCHOM KHCJIOTBHI), MOHOCAXapHuI0B (TJIFOKO3HI),
JicaxapuioB (caxaposbl), MOJIMCAXapua0B (Kpaxmania U HeTI0I035bl),
AMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX U CHHTETHYECKUX MMOJIUMEPOB
XUMUYECKUI Hcnons3oBanue B ydeOHOU U MPOPECCHOHATBHON AEATEIHHOCTH
SI3bIK U XUMHUYECKUX TEPMUHOB U CUMBOJIMKU. Ha3bIBaHNE N3y4EeHHBIX BELECTB 110
CUMBOJIMKA TPUBUAIILHON WJIM MEKIYHAPOJHON HOMEHKIIATYPE U OTPAXKEHUE COCTAaBA
9TUX COEIMHEHUH C MOMOIIBI0 XUMHUECKUX Gopmyn. OTpakeHue
XUMHUYECKUX IPOLIECCOB € MOMOIIBI YPABHEHUM XUMUUYECKUX PEaKUi
XUMHUECKHE OObscHeHne CYITHOCTH XUMHUYECKUX MporieccoB. Kimaccudukanus
peakuuu XUMHUYECKUX PEAKIUHI [0 PA3IMYHBIM IPU3HAKAM
XUMHUYECKUI BrinonHeHne XUMHUYECKOTO SKCIIEPUMEHTA B ITOJTHOM COOTBETCTBUU C
SKCIIEPUMEHT npaBUJIaMU TeXHUKU Oe3omacHocTH. Habmonenue, pukcupoBanue u
ONMCaHUE Pe3yJbTAaTOB MMPOBEACHHOTO SKCIEPUMEHTA
Xumuueckas [IpoBenenne caMoCTOSTENFHOTO MOUCKA XUMUYECKOH HHOpMAIIHH ¢
uHpopmanus UCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYIISIPHBIX U3aHUH,

KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa); HCIOIB30BaHNE
KOMIIBIOTEPHBIX TEXHOJIOTHH [ 00pabOTKU U Mepeauydl XUMHUECKOM
nH(bOpMAIIMY U €€ TIPEACTaBICHUS B pa3INUHbIX (hopmax

[Tpo¢unsHoe n

OObsicHEHHE XUMUYECKUX SBJICHUHN, TPOUCXOAALINX B IPUpPOE, ObITY U Ha




npodeccuoHalbH

IIpOU3BOJCTBC. CO6JHOZ[CHI/IC IMpaBHJI S3KOJIOTMYCCKU I'PaMOTHOI'O MOBCACHUA

0 3HaYuMoe B OKpYyXarolen cpese. OnieHKa BIUSHUS XUMUYECKOTO 3arpsi3HEHUs
coJiepKaHue OKpY’KaIolllel Cpe/ibl Ha OpraHu3M 4eJIOBEKa U JIPYTHe KUBbIE OPraHU3MBI.
Cobmnronenue npasuil 6€30MaCHOTO 0OpaIeHus ¢ TOPIOYMMH U TOKCUYHBIMU
BEILIECTBAMH, J1a00PaTOPHBIM 000pynoBaHueM. Kpurndeckas orneHka
JIOCTOBEPHOCTH XUMUYECKON NH(OpMaLIKK, IOCTYIAOLIEH U3 pa3HbIX
HNCTOYHHUKOB
BUOJIOT'us
buosorus — 3HaKOMCTBO C 00BEKTaMH U3Y4eHHsI OMOJIOTHH. BrIsiBIIeHHE pon Onostorun
COBOKYITHOCTH | B (JOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa

HAYK O JKMBOU

MIPaKTUYECKON JeSITeIbHOCTH JOAEH

MIPUPOJIE.
MeTtonanl
Hay4HOTO
TMO3HAHUS B
ounoJsioruu
Kiterka 3HAKOMCTBO C KJIETOYHOM TEOpUEN CTPOCHMs Opranu3MoB. [lomydaenune
MIPEACTABIICHUS O POJIM OPTAHUUYECKUX U HEOPTaHWIECKUX BEIIECTB B KIIETKE.
3HaHUEe CTPOEHUS KJIETOK MO pe3ysabTaTaM padOThl CO CBETOBBIM
MHKPOCKOTIOM. ¥ MEHHE OTTUCHIBATH MUKPOTIPENapaThl KJIETOK PACTCHHIA.
YMeHHe cpaBHUBATh CTPOCHUE KJIETOK PACTEHUI U )KMBOTHBIX 110 TOTOBBIM
MHKpOIIpernapaTam
Opranuszm 3HaHWE OCHOBHBIX CIIOCOOOB pa3MHOXKECHHS OPTaHU3MOB, CTaUil OHTOTCHE3a
Ha [IpUMepe YeI0BEKa. 3HAHUE IPUYHH, BBI3BIBAIOIINX HAPYIICHUS B
Pa3BUTUH OPTraHU3MOB. Y MEHHE M0JIb30BaThCSI TEHETUUECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM, peliaTh IPOCTEUIINE T€HETUYECKUE 3a/1a4U.
3HaHMe 0COOEHHOCTEN HACIEICTBEHHON U HEHACIIEACTBEHHON
U3MEHYUBOCTU U UX OMOJOTUYECKON POJIH B SBOJIIOLIUU KUBOTO
Bun YMeHHe aHaIM3UPOBATh U OLIEHUBATH PA3JINYHbIE TUIIOTE3bI
MIPOUCXOXKACHUS KU3HU Ha 3emiie. Y MEeHHe MPOBOAUTH ONucaHue ocooeit
OJIHOTO B 10 MOPGOIOrHYecKoMy KputepHio. Pazsurue cnocobHoCTe
SICHO ¥ TOYHO M3J1araTh CBOU MBICIIH, IOTUYECKU OOOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHAIU3UPOBATh MHEHHSI COOECEHUKOB, PU3HABAS
IIpaBo JAPYroro 4eJIOBEKa Ha MHOE MHEHHUE. Y MEHHE JI0Ka3bIBaTh POJCTBO
YeloBeKa U MIIEKOMUTAIOUINX, OOIIHOCTh M PABEHCTBO YEIOBEUYECKUX pac
DKOCHUCTEMBI 3HaHUE OCHOBHBIX IKOJIOTUYECKUX (DAKTOPOB U UX BIUSHUS HA OPTaHU3MBI.

3HaHNEe OTIUYUTEIHHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpoakocucteM. [lonydeHue mpencTaBiIeHHs O CXeMe YIKOCHCTEMBI Ha
npumepe 6uocdepsl. JleMoHCTpalis yMeHHsI TOCTaHOBKH I1esiei
JeSITeNbHOCTH, MJIaHUPOBaHHE COOCTBEHHOM EATEIbHOCTH JIJIS TOCTHKEHUS
MOCTABJIEHHBIX IIeNIeH, MPEABUACHUS BOZMOYKHBIX PE3YIbTAaTOB 3TUX
NEVCTBHI, OpraHU3aIllui CAMOKOHTPOJIS U OIIEHKH MOTY4E€HHBIX
pe3ynbraTtoB. OOyueHue COOMIOICHUIO MTPABUII MMOBEACHUS B IPUPOJE,
O0epeXKHOMY OTHOIIEHUIO K OMOJIOTUYECKHM 00beKTaM (pacTeHUsIM 1
YKUBOTHBIM U MX COOOIIECTBAM) U UX OXpaHe.




YUYEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHME ITPOI'PAMMBI YYEBHOM JUCIUIIJIAHBI
«ECTECTBO3HAHMUE

OcBoenne  mporpamMMbl  yuyeOHOM  gucuuiuinHbl  «EcTecTBo3HaHuE»
IpeanojaraeT Hajauuue B MNpodecCHOoHaNbHOW 00pa3oBaTebHOM OpraHU3aluH,
peanu3yroniel 00pa3oBaTeNbHYI0 MPOrpamMMy CpeaHero ooOImero oOpa3oBaHHsS B
npejenax OCBOCHUSI MPOrpaMMBbI MOJATOTOBKHY CHEIMAIUCTOB CPEIHETO 3B€HA Ha Oa3e
OCHOBHOTO 001Iero oOpa3oBaHus, Y4€OHBIX KaOMHETOB 1O (U3MKE, XUMUU,
OMOJIOTMH, B KOTOPBIX MMEETCS BO3MOXXHOCTH OOECIEeYUTh CBOOOJHBIN JOCTYN B
NuTepHer BO Bpemsi y4eOHOTO 3aHATHS M B TEPUOJ BHEYUYEOHOH ESATEIIBHOCTH
00y4Jarouxcs.

B cocraB xabuHeToB 1o (u3uKe, XUMUHU, OUOJOTHU BXOMST JIabOpaTOpUH C
71a00PaHTCKON KOMHATOM.

[Tomenenust kaOMHETOB (PU3UKH, XUMUU U OUOJOTUU JOJKHBI YIOBICTBOPSTH
TpeboBaHusiM CaHUTAPHO-IMUIEMHOJIOTHUYECKUX TpaBuia U HopmaTuBoB (CanlluH
2.42 Ne 178-02) u OBITh OCHAILEHbl THUIOBBIM OOOpPYIOBAaHHMEM, YKAa3aHHBIM B
HACTOSIIIIUX TPEOOBAHUAX, B TOM YHCIIC CHEIUATU3UPOBAHHON y4eOHOU MeOenpio U
cpenctBaMu OOy4eHHMsI, AOCTATOUHBIMHU [IJISi BBIIIOJIHEHHUS] TPeOOBaHUU K YPOBHIO
MOJITOTOBKHU O0YYarOIINXCS.

B kabunerax MOMKHO OBITH MYJIBTUMEIUWHOE OOOpPYAOBAHME, MOCPEICTBOM
KOTOPOTO  Y4YacTHUKHA 0Opa3oBaTeIbHOTO Mpollecca MOTYT MpOCMaTpUBATh
BU3YaJIbHYIO0 HHQOpMaLUIO TT0 (pU3UKe, CO3AaBaTh MPE3CHTAINN, BUICOMATEPUATIbl U
T. II.

B coctraB yueOHO-METOIUYECKOTO U MaTepHAIbHO-TEXHUYECKOTO 00ecTieueHuUsI
nporpaMMbl yaeOHOHM nuciuIiuinHbl « ECTecTBO3HAHME) BXOAT:

* MHOTO()YHKITMOHAJIBHBINA KOMIUJIEKC MTPET01aBaTes;

* HaIISIHBIE MOCOOWS (KOMIUIEKTHI Y4YEOHBIX TaOMHI], TJIAKaTOB, MOPTPETHI
BBIIAIONINXCS YICHBIX B 00JIACTH €CTECTBO3HAHUSA U T. 11.);

* THPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIEC CPEJICTRA,;

* SKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT 3JIEKTPOCHAOKEHUS KaOWMHETOB;

* TEXHUUYECKUE CPEACTBA OOyUCHHUS;

* JIEMOHCTpAlMOHHOE O00OOpyaoBaHWE (OOIIETO HA3HAYCHHS U TEMATHYECKHE
HaOOpHI);

» nabopaTopHoe 000pynoBaHue (OOIIETO HA3HAYCHUS U TeMAaTHYEeCKUEe HaOOPHI,
B TOM YHCJE JJISl TOCTAHOBKHU JEMOHCTPAIMOHHOTO U YYEHUYECKOT0 IKCIIEPUMEHTA,
PEaKTUBHI);

* CTaTUYECKUe, TMUHAMUYECKHE, JEMOHCTPALMOHHBIE U Pa3/laTOYHbIe MOJIEIH,
BKJIIOYAsl HaTypaJibHble OOBEKTHI;



* BCIIOMOTATeJIbHOE 000PY/I0BAHNUE;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIlMH, B TOM YHUCJE MacrlopTa Ha CpeacTBa
00y4eHUs, THCTPYKIIUU N0 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEYHBIN POHI.

B Oubnuoreunsiii GoHA BXOAAT YUYEOHUKH, YU€OHO-METOUYECKUE KOMIUIEKTHI
(YMK), oOecneunBaromue OCBOEHHUE Yy4eOHOW AucuuIinHbl «EcTecTBOo3HaHMEY,
PEKOMEH/I0BaHHBIE WJIW JOMYIICHHBIE JII HUCIOJIb30BaHUS B MPO(eCcCHOHATBHBIX
00pa3oBaTEeIbHBIX OpraHU3aAIMUAX, PEATU3YIOIUX O00pa30BaTEIbHYIO IPOrpaMMy
cpeaHero obmiero o6pazoBanust B mpenenax ocBoeHuss OIIOIT CIIO na 6asze
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

bubnuoreunbiit GoHI MOXKET OBITh JIOMOJHEH (DU3UICCKUMU DHITUKIIONCIUSIMH,
aTilacaMM, CJIOBapsSMH, CIIPABOYHHKAMHU MO (PU3MKE, XUMUHU, OMOJOTHUH, HAYIYHOU U
HAy4HO- MOMYJISIPHOU JIUTEPATYPOM €CTECTBEHHO-HAYYHOTO COJIEP KaHUSI.

B mporniecce ocBoeHust mporpaMmbl yueOHOW auCHMIUIMHBI «EcTecTBOo3HAHUEY
CTYJIEHThl JIOJDKHBI HMETh BO3MOXXHOCTH JIOCTYNa K JJICKTPOHHBIM Y4eOHBIM
MarepuajgaM II0 €CTECTBO3HAHWIO, BKJOUass (PU3HKY, XUMHIO, OHOJIOTHIO,
UMEIONUMCST B CBOOOJHOM JOCTyIe B ceTH WHTepHET (2JIEKTPOHHBIM KHHUTaM,
npakTUKyMaM, Tectam, matepuainam EI'D u np.).



PEKOMEHIYEMAS JIUTEPATYPA
s cTyaeHToB

OcHoBHas:
1. labpuensn, O. C. EcrtectBo3Hanue. Xumwusi: y4ebd. s cped. mpod.
oOpazoBanus. — M.: «Akagemus», 2018.
2. [MapmyTtuna JI.A. EcrtectBo3nanue. buonorus: yude0. nmns cpen. mpod.
oOpazoBanus. — M.: «Akagemus», 2020.
3. Camoitnenko I1.1. ®usuka qis npodeccuil u crnenuaibHOCTEH COLMAIBHO-

HPKOHOMHUYECKOTO M TYMAaHHTApHOTO MpOQIiIeh: y4eOHUK Uil CTYA. YYPEKIESHUN
cpen. npod. obpazoBanus. — M., 2019.

4. Camoiinenko IL.U. CoOopuuk 3amau no ¢usuke ans npodeccuid U
CTHEIMaTBbHOCTEH COIMATBHO- YKOHOMHUYECKOTO W T'yMaHUTapHOTro mpoduiieii: y4eo.
nocoOue s CTyA. YUpexaeHuit cpea. npod. oopazosanusi. — M., 2019.

I[OHOJ'IHI/ITGJ'IBHBIG HNCTOYHHKU:

1. Mawmenos, H. M. Dxonorus [Tekct]/ H. M. Mamenos, W. T. Cypaseruna. -
M. : IIIkona -IIpecc, 1996.

2. Bunoxkypoa, H. JI. I'mo6anpHas sxonorus [Tekct]: yaeOnuk mist 10-11 kmace
npodunpHbIX mkos / H. JI. Bunokyposa, B. B. Tpymun. — M. : Ilpocsemienue,
1998.

3. Bpounckuii, B. A. Ilpuknagnas skonorus [Texct] / B. A. BpoHckwmii. -
PoctoB.: denukc, 1995.

s npenoxaBartesiei

OenepanbHblii 3akoH  OoT 29.12.2012 No 273-®3 «OO0 o0pa3oBaHuu B
Poccuiickoit @enepannm».

[Tpukaz MunuctepcrBa odpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKICHUU (PeAepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa
cpeaHero (IOJTHOT0) O0IIEero 00pa3oBaHMI.

IIpukaz MunucrepctBa o6pa3zoBanusi U Hayku P ot 29.12.2014 Ne 1645 «O
BHeceHnn n3MeHeHuid B [Ipuka3 MunuctepctBa oOpazoBanust U Hayku Poccuiickoi
Oeneparun ot 17.05.2012  Ne 413 “O6  yrBepxkiaeHuu  ¢denepaabHOIro
rOCY/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro (IMOJHOTO) OOIIeTo
oOpa3oBaHus».

[Tucemo JlemaprameHTa TOCYAapCTBEHHOW MOJUTUKA B c(epe MOAroTOBKHU
pabouux kaapoB u JII1O MunucrepctBa oopa3zoBanus u Hayku PD ot 17.03.2015 Ne
06-259 «PexomeHmanuu Mo OpraHU3AINK MMOTYyYEHUS CPEAHETO 00Iero 0opa3oBaHms
B MpeJenax OCBOCHMsI 00pa3oBaTEeIbHBIX MPOrPaMM CPEAHETO MPOPEeCCHOHATBHOIO
oOpazoBaHuss Ha 0a3e OCHOBHOrO O0OIIEr0o 00pa30oBaHUA C YYETOM TpeOOBaHUI



dbenepanbHbIX TOCYJAPCTBEHHBIX OOpA30BaTEIbHBIX CTAHAAPTOB W TMOJIydyaeMoM
npodeccuu WK CeIUaIbHOCTH CPEAHETO MPOdEeCCHOHATIEHOTO 00Pa30BaHUSY.

Cawmoitnenko I1.U. Teopus u meroauka oOyueHus: ¢pusuke: yued. mocodue st
npenoaasarenen ccy3os. — M., 2010.

Wneun B.A., Kyapssues B.B. Mctopus u metononorust puzuku. — M., 2014.

Ia6puensn O.C., JIsicoBa I'.I'. Xumusi: kHUTa 7151 IpeTiofaBatesis: yueo.-MeToI.
rmocooue. — M., 2014.

buonorus: B 2 1. / mox pen. H. B. Apwsiruna. — M., 2007, 2010.

buonorus. PykoBOACTBO K mpakTH4YeCcKUM 3aHsaTusM / mona pea. B. B.
Mapxkunoii. — M., 2010.
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www.class-fizika.nard.ru («Kmacc!nas qocka st 1:0003HATEIBHBIX ).

www.physiks.nad/ru («®u3uka B aHUMAITUAX» ).

www. interneturok. ru («Bugeoypoku 1mo npeaMeram MKOJIbHON IPOrpaMMBbI» ).

www. chemistry-chemists. com/ index. html (s;mexkTpoHHBIIKYpHAT
«XUMUAKHAXUAMHUS»).

www. pvg. mk. ru (onmmmnuana «[lokopu BopoObeBEI TOPEI»).

www. hemi. wallst. ru («Xumus. OOpa3zoBaTeIbHbIN CANT IS IIKOJLHHUKOBY).

www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT AJISI IIKOJIHHUKOB).

www.chem.msu. su (DekTpoHHasi OMOIMOTEKA 110 XUMUH ).

www. hvsh. ru (kypHas «XuMus B IIKOJIEY ).

www.hij.ru (kypHas « XUMHS U KU3HBY).

www. biology. asvu. ru (Bca Omomorus. CoBpeMeHHass OHOJIOTHS, CTaTbhH,
HOBOCTH, OMOJIMOTEKA).

www.window.edu.ru/window (EgumHOe OKHO 1ocTyma K 00pa3oBaTeIIBHBIM
pecypcam MHTEepHETa 110 OHMOJIOTHH).
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