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MMOSICHUTEJIBHAS 3AIINCKA

[IpumepHass mporpamma 00111€00pa30BaTeIbHON Yy4eOHONW JTUCHUIIITUHBI
«EctecTBO3HaHWe»  MpemHa3HauYeHA NI WM3Y4YEHUS ~ ©CTECTBO3HAHUS B
o0pa3oBaTenbHbIX OpraHU3aIMIX (YIpeKIeHUsX), peanu3yIoNuX
oOpa3oBaTenpHyI0 MPOTPaMMy CpEIHEro oO0Iero oOpa3oBaHUs B Mpeaenax
OCBOEHUSI OCHOBHOM MpodeccuoHaIbHON 00pa30BaTeIbHON MPOrPaMMBbl CPEIHETO
npodeccronanpHoro obpasosanus (mamee - OINOII CIIO) ma 6a3e OCHOBHOTO
obOmiero 00pa3oBaHMs, TIPU TOJATOTOBKE KBAIM(UIMPOBAHHBIX paboYuX,
CIIy’KallliX, CIIEHUATUCTOB CPETHETO 3BEHA.
[Ipumepnas mporpamma pa3zpaboTaHa B COOTBETCTBHH C ITyHKTOM 15 craThu
2, nynktoMm 1 crateu 10 3akona Jlyranckoit Hapognoit PecriyOmuku ot 30.09.2016
Ne 128-11 «O6 o6pa3zoBanumM» (C NBMEHEHUSIMH ), HA OCHOBaHUU ['ocyapcTBEHHOTO
0o0pa3oBaTEIBLHOIO CTaHJapTa cpeaHero oomero ooOpa3zoBaHus Jlyranckou
Hapoanoit PecnyOnuku, yTBEp>KJI€HHOTO MpUKa3oM MUHHCTEpPCTBA 00pa30oBaHUs
u Hayku Jlyranckoit Hapomnoit PecnyOmuku ot 21.05.2018 Ne495-O[,
3aperucTpupoBaHHoro B  MuHnucrepctBe roctunud Jlyranckon Hapognou
PecriyOmmku 13.06.2018 3a No203/1847.
Conepxxanne mnporpamMmbl «EcTecTBO3HaHME» HamMpaBlieHO Ha JIOCTH)KCHHE
CICIYIOIINUX LEIICH:
® OCBOCHHE 3HAHUW O COBPEMEHHOW ECTECTBEHHO-HAYYHOH KapTHHE MHUpa U
METO/aX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HambOojee BaKHBIMU HJICIMH H
JTOCTIKCHUSIMH €CTECTBO3HAHUS, OKA3aBIIUMHU OIPEACIIAIONICEe BIMSIHUE Ha
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

® OBJAJCHHC YMCHUSMHU NPHUMCHATH IOJIYYCHHBIC 3HAHUSA JUISI OOBSICHCHUS
SABJICHUM OKPYXKAIOIIEr0 MHUpPa, BOCHPUITHS HWH(OpMAIUU €CTeCTBEHHO-
HAy4YHOTO W  TNPO(ECCHOHATIBHO 3HAYMMOTO  COJIEpPXKAHUS;,  Pa3BUTHE
MHTEJIEKTYaJIbHbIX, TBOPUYECKUX CIIOCOOHOCTEN M KPUTHUYECKOTO0 MBIIIUICHUS B
X0/JIe TTPOBEICHUSI POCTEUIIINX UCCIIeI0OBAaHNM, aHATIN3a SBJIICHUN, BOCIIPUSITHUS
Y UHTEPIPETAINHA €CTECTBEHHO-HAYIHON NH(OpMAITUH;

® BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOKHOCTH TO3HAHUS 3aKOHHOW MPHUPOIBI U
WCIIOJIH30BAHUS JTOCTIKCHU €CTECTBEHHBIX HAYK JUISl Pa3BUTHS ITUBIIIA3AITUN
Y TIOBBINIICHUS KA4€CTBA KU3HU;

® MPUMEHEHHWE  ©CTECTBCHHO-HAyYHBIX 3HAHUA B  NpOeCcCHOHATHHOU

JACATCIIBHOCTH U HOBCGHHGBHOﬁ KHU3HHU I oOecrnicueHUsT OC30MACHOCTH



5
KU3ZHENIEATEbHOCTH; TPAMOTHOIO MCIOJIB30BAHUSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHBbI 370POBbsI, OKPYXKAIOLIEH cpebl.

B nporpammy BKIIIOUEHO cojepaHHe, HalpaBICHHOE HAa (POpMHpPOBAHHUE Y
oOy4Jaronuxcsi KOMIIETCHIMM, HEOOXOAMMBIX JJIS KAadeCTBEHHOTO OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOro 0011ero 00Opa30BaHUsl C MOJTYYEHUEM CPETHErO
o01mero 006pa3oBaHus; IPOrPAMMBI TOATOTOBKH KBATH(PHUITUPOBAHHBIX PA00YHX,
CIIy’)KaIlluX; MPOTpaMMBI TOATOTOBKH CIIEIUAINCTOB CpPEIHEro 3BeHa (nanee -
[MITKPC, IIICC3).

[Iporpamma yue6HO# nucuuminHbl «EcTecTBO3HAHUE SBISIETCS OCHOBOM IS
pa3paboTku pabounx mporpamm. B pabounx mporpammax yTOUHSETCS COJECPIKaHHE
y4eOHOTO Marepuana, IOCIeI0BATeIbHOCTh €r0 HU3YYCHHS; PaCHpeestoTCs
y4yeOHbIE  4Yachl;  ONpeAesiloTCs ~ TemMaTuka  pedepaTtoB  (JOKIAIOB),
WHIUBUTYTBHBIX TIPOCKTOB, BUABI CAMOCTOSTEIBHBIX PAOOT C YIETOM CIICTTU(PUKH
MporpamMM MOATOTOBKH KBATU(HUIIMPOBAHHBIX PaO0UYNX, CITY)KAIINX, CIICITHATICTOB
CpEeIIHeTo 3B€Ha, OCBauBaeMoi MPo(eccuu Wir CrenruaaTbHOCTH.

[IporpaMmMa  MOXET  HCHOJB30BAThCS  JIPYTUMU  OOpa30oBaTEIbHBIMU
opraHuzanusMu (yupexJIeHUsIME), PeTU3YIOIUMHI 00pa30BaTeIbHYIO TIPOrpaMMy
cpeaHero obmero oOpaszoBanus B mpenenax ocBoeHust OITOIT CIIO Ha 6aze
ocHoBHOTrO 06011eT0 00pazoBanus (IITTKPC, IIIICC3).

O0mas xapakTepucTUKa 001e00pa3oBaTeIbHON Y4eOHOM IMCHUIIIMHBI

«EcTecTBO3HAHME»

EcTecTBO3HaHNE — HayKa O ABJIICHMSIX W 3aKOHaX Npupojbl. CoOBpeMEHHOE
€CTECTBO3HAHHWE BKIIIOYAET HECKOJIbKO €CTECTBEHHO-HAYYHBIX OTpacieu, u3
KOTOpPbIX HauOoJiee BaXKHBIMU SIBIIAIOTCS (uU3MKa, XUMHS U Ouosiorus. OHO
OXBaTbIBAET LIMPOKHUI CIIEKTP BOIMPOCOB O Pa3HOOOPa3HbIX CBOMCTBAX OOBEKTOB
IPUPOJIbI, KOTOPBIE MO’KHO pacCMaTpUBATh KaK €IMHOE LIEJIOE.

EcTtecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAaHHbIE HA HUX TEXHOJIOIMH (POPMUPYIOT
HOBBIH  oOpa3  kM3HM.  BBICOKOOOpAa30BAaHHBI  UYEJIOBEK  HE  MOXKET
JAUCTAaHLUPOBATHCA OT (PyHIAMEHTANBHBIX 3HAHMA 00 OKpYXalolleM MHUpe, He
pPHUCKYsl OKa3aTbCsi OECIOMOLIHBIM B NpodeccuoHanbHOR AesrenbHOCTH. JIroboe
MEPCIEKTUBHOE HAIIPaBJICHUE JIEITEIIbBHOCTU YEJOBEKAa IMPSMO WIH KOCBEHHO
CBSI3aHO C HOBOM MarepHalibHON 0a30i M HOBBIMHM TEXHOJOTHSIMH, U 3HAHUE UX

CCTCCTBCHHO-H&Y‘IHOﬁ CYIIHOCTH — 3aKOH YCIICXa.
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EcrecTBo3HaHNEe — HEOThEMJIEMAsl COCTABJAIOIIAS KYJIbTYpPbl: OINpEIess
MHUPOBO33pEHUE YEJIOBEKa, OHO IPOHHMKAET M B TyMaHUTapHyi cdepy, u B
OOIIIECTBEHHYIO  JKU3Hb. PanmoHanbHBIN ~ €CTECTBEHHO-HAYYHBIM  METOJ,
c(OpMHUPOBABIIMICA B paMKax ECTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-
Hay4YHYI0 KapTHUHY MHUpa, Hekoe oOpaszHo-(uiocodckoe 0000IeHNEe HAyYHBIX
3HAHUM.

OcHOBY ecTecTBO3HaHUSI TpelacTaBiisieT (U3MKa — Hayka O MpUPOJIE,
u3ydamlas HaubOosiee Ba)KHbIE SBJICHHs, 3aKOHbI U CBOMCTBA MaTEpUAIHLHOTO
mupa. B ¢usuke ycTaHaBIMBaIOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIPABEIJIMBOCTD
KOTOPBIX MOJATBEPKIAAETCS HE TOJBKO B 3€MHBIX YCJIOBHUSAX M B OKOJIO3€MHBIX
IIPOCTPAHCTBAaX, HO W BO Bceu BcemeHHon. B 3TOM 3akmrouaercss OOMH W3
CYILLIECTBEHHBIX MPU3HAKOB (U3UKU Kak (QyHIaMeHTanbHOW Hayku. Dusnka
3aHMUMAET 0CO00E MECTO CPE/IM €CTECTBEHHBIX HAyK, IOATOMY €€ MPUHSITO CUUTAThH
JUJEPOM €CTECTBO3HAHUS.

EcrecTBO3HaHME Kak HayKa O SIBIICHHUSIX U 3aKOHAX MPUPObI BKIIOUAET TAKKE
OJHY U3 BaXXHEUIIUX OTPACIEN — XUMHUIO.

XuMHS — HayKa O BEIIECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX, ITpoLeccax
MpEBpAIICHHs], UCIIOIb30BAHUM 3aKOHOB XHMHUH B MPAKTUYECKOW IEATEIBHOCTU
JIIOJIEN, B CO3JaHNN HOBBIX MAaTE€pUAJIOB.

buosoruss — cocTaBHas YacTb €CTECTBO3HAHMSA. OJTO HayKa O IKUBOU
npuponae. OHa W3ydaeT PACTUTENbHBIN, )KUBOTHBII MUpP U YEJIOBEKA, UCIOJIb3YA
KaK COOCTBEHHBIE METOJbI, TAK U METOJbl JAPYIHMX HAyK, B YaCTHOCTU (PU3HKH,
XUMHHM M MaTeMaTUKH: HAOJIOJEHUS, SIKCIEPUMEHTHI, UCCIEA0BAaHUS C MIOMOIIBIO
CBETOBOI'O M 3JIEGKTPOHHOI'O MHKPOCKOMa, OOpabOTKY CTaTHUCTUYECKUX JaHHBIX
METOJaMH  MaTEeMaTH4YEeCKOM  CTaTUCTUKM W JAp. buonorus  BbIABISAET
3aKOHOMEPHOCTH, IPUCYLIUE KU3HHU BO BCEX €€ MPOSBIEHUSAX, B TOM Yucie 0OMEH
BEILIECTB, POCT, PA3MHOKEHHUE, HACIEACTBEHHOCTh, '3MEHUYUBOCTD, BOJIIOLIHIO.

B oOpazoBatenbHbIX ~ OpraHm3anuax — (YUpEeKICHUAX),  PEaTU3yIONINX
oOpa3oBaTeNbHyI0 MpOrpaMMmMy CpeaHero ooOmero oOpa3oBaHusi B Ipenernax
ocBoerusi OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, HU3ydaeTCA
WHTErpUpOBaHHAas y4yeOHas nucuMIUIiHAa «EcTecTBO3HaHME», BKIIOYANOIIAS TpU
pazjziena, 00J1a1aloIIe OTHOCUTEIbHON CaMOCTOATENbHOCTBIO U LIEJIOCTHOCTHIO!
«Duznka», «XuMmus», «buoONOrHs» — UYTO HE HAPYWIAET MPUBBIYHYIO JIOTHKY
€CTECTBEHHO-HAYYHOTO 00pa30BaHus 00yYaIOIIUXCSl.

[Ipu ocBoennn npodeccuii 1 cnenuanTbHOCTeNH CpeIHEro NpodeccuoHaIbHOTO

o0pa3oBaHMsl  COIUAIBHO-PKOHOMHYECKOTO W TYMaHUTapHOTO  mpoduiien
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npodeccroHanbHOro 00pa3zoBaHus yueOHas aucuuiuinHa «EctecTtBo3Hanue»
u3ydaercs Ha 0a30BOM YPOBHE IOCYAapCTBEHHOTO 0Opa30BATENIbHOTO CTaHIApTa
(mamee - T'OC)  cpemnero obmiero oOpa3oBaHUS C Y4YETOM CHEIU(PUKU
ocBanBaeMOi pohecCuu WU CIeUaIbHOCTH.

OTO0 BBIpa)KaeTCs B COACPXKAHUU OOYUEHHsI, KOJIMYECTBE YACOB, BBIJEISIEMBIX
Ha U3YYCHHE OTACIBHBIX TEM MPOTPaMMBI, TITyOHMHE UX OCBOCHHS 00yUYaIOITUMHUCS,
o0beME W XapakTepe TNPaKTHUECKUX 3aHITHHA, BUAAX BHEAYJUTOPHOU
CaMOCTOSITENIbHOUM paboThl 00yYarOIIUXCSI.

[lpu peanuzanuu cojepkanus y4eOHOW TUCHUIUTUHBI «ECTeCTBO3HAHUE)
3HAYMMO H3ydeHHue paszaena «Pu3rka», KOTOPbIM BHOCUT CYLIECTBEHHBIM BKIIAJ B
CUCTEeMY 3HaHUH 00 OKpyXarouiemM MHupe. OTOT paslen  sBiseTcs
CUCTEMOOOPA3yIOUUM JIJIsl JPYTUX pa3/iesioB Y4eOHOW UCUUILIMHBI, MOCKOJIbKY
(ur3MYecKue 3aKOHBI JIEKAT B OCHOBE COJIEP KaHUs KypPCOB XUMHUU U OMOJIOTHUU.

[Ipu n3yyenun yueOHOTO Marepuana Mo XMMUU U OUOJIOTUHU LEIECO00pa3HO
aKLEHTUPOBAaTh BHUMaHUE OOYyYalOIIUXCs HAa JKU3HEHHO BAXHBIX OO0BEKTaxX
NpUPOABl U OpraHu3Me uenoBeka. JTo ruapocdepa, armochepa u OGuocdepa,
KOTOpBIE pacCMaTPUBAIOTCS ¢ TOUKHU 3PEHUSI XUMUYECKUX COCTABOB M CBOMICTB, UX
3HAUEHHUS JJIA KU3HEAEATEIbHOCTH JIOACH, 3TO ColepKaHUe, OCBEUIAIOUIEE POJIb
BXHEHIINX XMMHUYECKUX DJIIEMEHTOB B OpPraHM3ME UeJOBEKa, BOMPOCHI OXPaHBI
3I0pOBBS, MPOPHUIAKTUKH 3a00JIEBaHUNA M BPEAHBIX MPUBBIYEK, MOCIEACTBHIMA
U3MEHEHUs Cpelibl OOUTaHUs YeIOBEKa AJIsl YEIOBEUECKON [IUBUIIU3AIINH.

3aMeTHOE MECTO B COJEp)KaHUU YYEOHOM AMCLUMILIMHBI 3aHUMAET YYEOHbIN
MaTepuaj, He TOJbKO (OPMHUPYIOIIMN E€CTECTBEHHO-HAYUHYI0 KapTUHY MHpa Y
oOyyarolmuxcsi, HO U PpacKpbIBAIOIIMKA IPAKTHUECKOE 3HAUYEHUE €CTECTBEHHO-
Hay4HbIX 3HAHHUI BO BCeX c(epax KU3HU COBPEMEHHOIO OOIIECTBA, B TOM YHUCIE B
ryMaHUTapHOU cdepe.

Buenom yuebnas aucummuinHa «EcTecTBO3HaHUE», B COJEPKAHUU KOTOPOM
BEJIyIIIUM KOMIIOHEHTOM SIBJISIIOTCS HAy4YHbIe 3HAHUA W HAy4YHBIE METObI
MO3HAHUS, TTO3BOJISIET CPOPMUPOBATH Y OOYUAIOIMIUXCS IEIOCTHYIO €CTECTBEHHO-
HAay4yHYI0 KapTHUHY MHpa, MNPOOYIUTh Yy HUX OSMOIMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHE K HW3y4aeMOMY MaTepuaisy, TOTOBHOCTh K BBIOOpY JAeicTBHiA
ONpENEICHHOW HAaNpaBIE€HHOCTH, YMEHHE KPUTHUYECKH OLIEHUBATh CBOM M UYyXKHE
JEUCTBUSA U ITOCTYIIKH.

WNuTerpupoBaHHOe  COAEp)KaHWE  y4eOHOM  JUCHUIUIMHBI — TIO3BOJISIET

mpernogaBaTCIsIM (I)I/ISI/IKI/I, XUMUH 1 OMOJIOTHHA COBMECTHO OpraHn30BaTb U3YUCHHUC
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€CTECTBO3HAHHUSA, WCIOJb3ysl HMEIOIINECS YacTHbIE METOJUKU TPEIoIaBaHUs
npeaMera.

N3yuenue o61eo0pa3oBaTeIbHON YIEOHONW NUCIUIUIMHBI «ECTeCTBO3HAHUE
3aBepuIaeTcs IMOJABEICHUEM HUTOroB B (opme auddepeHIupoBaHHOTO 3adeTa B
paMKax IIPOMEXKYTOUHOM arTecTauu ooydaromiuxcs B npoiecce ocBoenust OITOIT
CIIO c nonmyuenuem cpennero oomiero oopazoanus (IITIKPC, I[TTICC3).

MecTo 001eo0pa3oBaTe/ibHON y4eOHOM AUCHUIIMHBI B Y4e0HOM ILIaHe

O61eo0Opa3oBaTenpbHas ydyeOHas aucuuiminHa «EcTecTBo3HaHue» sBIsSETCS
y4eOHBIM MpPEAMETOM IO BBIOOPY M3 00s3aTENbHON NpeaMETHOH 00JacTH
«EctectBennsie Hayku» ['OC cpegnero o01miero oopazoBaHusl.

B oOpazoBaTenbHbIX  OpraHm3anusax  (YUIpeKACHHUAX),  peaTu3yroInux
o0pa3oBaTEIbHYI0 TPOTpaMMy CpPEIHEro OOIIero oOpa3oBaHUsi B Ipejernax
ocBoerusi OIIOII CIIO na 6a3ze ocHOBHOro oOmero oOpa3oBaHus, ydeOHas
aucuuminHa «EcTecTBo3HaHMe» u3ydaercs B 001e00pa3oBaTEIbHOM  IIHKIIE
yueOHoro twiana OIIOII CIIO nHa 06a3e OCHOBHOrO 0OIIEr0o OOpa3oBaHUS C
noixy4deHuem cpeanero oouiero oopazosanus (IIIIKPC, TITICC3).

B yueonbix mianax [IIIKPC, IIIICC3 wmecto y4eOHOM AMCLMILIAHBI
«EctecTBO3HaHUE» B COCTaBe O00IIE00PA30BATENbHBIX JUCHUUILUIMH MO BBIOOPY,
dhopMupyeMBIX U3 00s13aTeNbHBIX MpeaMeTHbIX objacteld I'OC cpennero oO1ero
obpazoBanus, g1 npodeccuri  CIIO wmm  cnenmansHocter  CIIO

COOTBETCTBYIOIIETO MPouiisi mpodeccHoHaTbHOT0 00pa30BaHMs.

Pe3yabTaThl 0CBOEHUSI YUeOHOH TUCITATIIMHBI
OcBoenne  comepkaHusi  y4eOHOW — gucHUIUIMHBI  «EcTecTBO3HAHUE)
o0OecreunBaeT JOCTHKEHHE 00YJIAOIIUMHUCS CIEAYIOMINX PE3yIbTaTOB:

¢ JINYHOCTHBIX:

- YCTOﬁqHBBIﬁ HHTCPEC K UCTOPUHU U NOCTHIKCHUSM B 00J1aCTH €CTECTBEHHBIX
HAaYK, 9YBCTBO I'ropJd0CTH 3a OTCUCCTBCHHBIC CCTCCTBCHHBIC HAYKHU,

— TOTOBHOCTL K IIPOAOJIZKCHUIO O6p330BaHI/I$I, ITOBBIIIICHUTO KBaJII/I(I)I/IKaI_[I/II/I B
H36paHHOﬁ HpO(i)eCCI/IOHaJIBHOI‘/’I ACATCIIBHOCTH C HCIIOJIB30BaHHCM 3HAaHUN B
00J1aCTH €CTECTBEHHBIX HaVYK;

— 00BEKTHBHOE OCO3HAHHWE 3HAYMMOCTHU KOMHCTGHHI/Iﬁ B 00JIaCTH €CTECTBEHHBIX
HayK JJId 4YCJIOBCKAa U O6H_I€CTB3., YMCEHHC HCIIOJIb30BaTh TCXHOJOIMYCCKHE

JOCTIDKEHUS B oOsactu  (DU3UKH, XUMUHU, OWOJOTUU IS TIOBBIIICHHUS
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COOCTBEHHOTO MHTEJUIEKTYaJIbHOIO pa3BUTHS B BBIOpaHHOM
MpoeCCUOHAILHOMN JACSITEIBHOCTH;
YMEHHE aHAIN3UPOBATh TEXHOTEHHBIE MOCIEACTBUS JUUISI OKPYKAKOLIENH CPEMBL,
OBITOBOI M MPOU3BOJICTBCHHOM JCATEIHHOCTU YEIOBEKA,;
TOTOBHOCTh CaMOCTOSITEILHO JOOBIBaTh HOBBIE ISl €€0sl €CTECTBEHHO-
Hay4YHbIE 3HAHUS C HCMOJb30BAHUEM [JISl 3TOrO0 JOCTYHHBIX HCTOYHUKOB
uH(popMaIuu;
YMEHHE YIPaBIATh CBOEH TMO3HABATENBHON NIESITEIbHOCTHIO, MPOBOAUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOT'O Pa3BUTHS;
YMEHHUE BBICTPaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUSI B KOMaHJE IO

pelieHno oO0IUX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMS;

MeETalpPEeIMETHbBIX

OBJIAJICHNC YMCHHSIMH W HaBBIKAMH DA3JIMYHBIX BHJOB ITI03HABATEIHHOU
JCATCIIBHOCTH ISl M3yYEHUSI Pa3HBIX CTOPOH OKPYIKAIOMIETO €CTECTBEHHOIO
MUpa;

NPUMCHCHHE OCHOBHBIX METOJIOB TIO3HAHHMS (HAOJIONCHUS, HAYIHOIO
DKCIIEPUMEHTA) JUIS WM3yYeHHUs pPa3jMYHbIX CTOPOH E€CTECTBEHHO-HAYyYHOU
KapTHHBl MHUpPA, C KOTOPHIMH BO3HHUKAET HEOOXOJUMOCTH CTAJIKHUBATHCS B
npodeccruoHansHOM chepe;

YMEHHE ONPENeNATh LEIM M 3aJadydl JIEATSIBHOCTH, BBIOMpATh CpEICTBA
JUI X JOCTH)KCHHSI Ha TIPAKTHKE;

YMEHHE  HWCIIOJb30BaTh  Pa3IMYHbIE  WMCTOYHMKH  JUIS  TOJYYCHHUS
€CTECTBCHHO-HAYyYHOH WH(OpPMAIlMM W OICHWBAaTh €€ JIOCTOBEPHOCTH JIJIS

JOCTHXKCHUS ITOCTABJICHHBIX ueﬂeﬁ u 3a1a4,

IPEeIMETHBIX .

chOpPMHPOBAHHOCTh  MPEJCTABIEHUH O  IEJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHE MHUpa, OPUPOAE KaK €IMHOM UEIOCTHOU
CUCTEME, B3aUMOCBSI3H YEJI0BEKa, IIPUPOJIBI u oO11ecTBa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX MaciiTabax BceeneHnHoii;

BIAJICHUE 3HAHWSIMU O HAmMOOJee BaXKHBIX OTKPBITHSX M JIOCTHKEHUSX B
0o0JlaCTH  €CTEeCTBO3HAHMS, TMOBIUSBIIMX HA HBOJIOLUIO MPEACTABICHUN O
IPUPOJIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHSTHh €CTECTBEHHO-HAay4YHBIC 3HAHUS JIJIs
OOBSCHEHHSI OKPYXAIOIUX SIBIICHUH, COXpPAHEHHUs 3J0pPOBbs, O0ECIeUCHUS

0€30MacHOCTH JKU3HEACATENBHOCTHA, OEPEeKHOTO OTHOIICHUS K TPHUPOJIE,
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pallMOHAJILHOTO  MPUPOJONOJI30BaHUS, a TaKXK€ BBIMOJHEHUS  POJIHU
IrpaMOTHOTO IOTPEOUTENS;

— cpOpMHUPOBAHHOCTh MPEACTABICHUA O HAYYHOM METOJAC  IO3HAHUS
NPUPOJBl U CPEACTBAX U3YUEHUSI MEraMupa, MAaKpOMHUpPa U MUKPOMUDA;

— BJIQJICHUE TIPUEMaMH  €CTECTBEHHO-HAyYHBIX  HAOJIOJICHUH,  OMBITOB,
MCCIIEIOBAHUI U OLIEHKH JIOCTOBEPHOCTH MOIYUYEHHBIX PE3YJIbTATOB;

— BJIAJICHUE TOHATHIHBIM allapaToM €CTECTBEHHBIX HAyK, [O3BOJISIIOIIUM
M03HaBaTb MHUpP, Yy4YacTBOBaTh B JUCKYCCHUSIX II0 €CTECTBEHHO-HAyYHBIM
BOIIpOCaM, WCIIOJB30BaTh Pa3IMYHbIE HMCTOYHMKUA HWHOOpPMALMM IS
MOJATOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCUTHCS K COOOIICHUSAM
CMU, conepxaluM Hay4dHYIO HH(POpMAIUIO;

— cpOopMHUPOBAaHHOCT, YMEHHMM TMOHHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOI'O
3HaHUSA I KaXJIOro 4YeJloBeKa HE3aBHCHMO OT €ro MnpodecCHOHAIbHOM
NEeATEeIbHOCTH, pa3andaTh ()aKThl U OIICHKH, CPABHUBATH OIEHOYHBIC BBHIBOJIBI,
BUJETh MX CBS3b C KPUTEPUSIMHU OIICHOK U CBSA3b KPUTEPHUEB C OMPEACICHHOU

CHUCTEMOI IICHHOCTEM.

COAEPXAHUE JUCIHUITIMHbI
COLIUAJIBHO-3KOHOMUNYECKH MTPOD®NIb
INPOPECCHUOHAJIBHOI'O OBPA30BAHUA. TPOPECCHUU CPEJHEI'O
INPOPECCHUOHAJIBHOI'O OBPA30BAHUA

OU3UKA

Beenenne

®duzuka — ¢QynaamenTanpHas Hayka O mpupone. EcTecTBeHHO-HAyWHBIN
METOJ TO3HAHMSA, Er0 BO3MOXHOCTH U TPAHMIIbI IPUMEHUMOCTH.

OKCIIEPUMEHT U TEOpHUs B IPOLECCE MO3HAHMS MpUPOAbl. MonaenupoBaHue
(u3nyeckux SBIECHUM M IpoleccoB. EcTecTBEHHO-HayuyHas KapTHUHA MHUpa U €e
BaKHEHIINE COCTABIIIOIINE.

EAvHCTBO 3aKOHOB IPHUPOJABI U COCTaBa BelecTBa BO BeeneHHON. OTKpBITHS
B (hr3HMKe — OCHOBA MPOTpecca B TEXHUKE U TEXHOJOTHUH MPOU3BOJICTRA.
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Mexanuka

KunemaTtuka. Mexanuueckoe naBmxeHue. Cucrema otcuera. TpaekTopus
newkeHusa. llyrs. llepememenne. PaBHOMepHOE NPAMOIMHEWHOE JBHKECHHE.
Cxopoctb. OTHOCHTENBHOCTh MEXAHUYECKOTO JBWIKCHHUA. 3aKOH CJIOXKEHUS
ckopoctedd. ['paduku nBrxkenus. CpelnHsast CKOPOCTh MNpPU HEPABHOMEPHOM
IBWKEHUH. MrHOBEHHass  CKOPOCTb. PaBHOYCKOpPEHHOE  MNPSAMOJIMHENMHOE
nBmwkeHue. Yckoperue. CBoOomHOe majneHue Ten. KpHBOJIMHEHHOE IBHIKCHHE.
Yrnosas CKOPOCTb. PaBHomepHoe JIIBUYKEHUE o OKPY>XKHOCTH.
LlenTpOCTPEMUTEITBHOE YCKOPEHUE.

Jnnamuka. Macca u cuina. Baumopeiicteue Teia. 3aKoHbI AUHAMUKHA. CHUJIBI B
npupoze. CriocoObl u3mepeHus cui. HepuuanbHas cucteMa oTcuera. 3aKoH
BCEMUPHOT0 TAroTeHus. HesecomocTs.

3aKkOHbl COXpaHEHMs B MexaHuke. Mwmmynbc Tenma. 3aKkOH COXpaHEHUs
uMmIynbca. PeaktuBHOe nBkeHune. Mexanudeckass padota. MomHocTs. Pabota
CUJIBI TATOTEHUS, CUJIBl YOPYTOCTH W CHJIBI TpeHHs. MexaHudeckas SHEprusl.
Kunernueckass sneprusi. Kunermdeckas sHeprus u pabora. llorenmmanbHas
DHEprusi B TIpPaBUTAUMOHHOM moJie. lloTeHumanbHas dHeprus  ynpyro
ne(opMUpPOBAHHOTO TeJia. 3aKOH COXPaHEHUsI MOJTHOM MEXaHUYECKOM YHEPTUH.

Jlemoncmpayuu

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKEHUSI.

Bubl MEXaHUYECKOTO JBUKEHUS.

NHepTHOCTH Tell.

3aBUCHUMOCTh YCKOPEHUS T€Jla OT €r0 MACChl U CHUJIbI, ICHCTBYIOILIEH Ha TEJIO.

PaBeHCTBO M MPOTUBOIIOI0KHOCTh HANIPABJIEHUS CHJI JEUCTBUS U

MIPOTUBOACHCTBHS.

HesecomocTs.

PeakTruBHOE IBMKEHUE, MOAEIb PAKETHI.

W3MmeHeHue 3Hepruu Ipyu COBEPUICHUHU pabOTHI.

IIpakxmuueckoe 3anamue

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT MaCChl Tela.
OCHOBBI MOJIEKYJIAPHON (PU3UKU U TEPMOTUHAMUKU

MonekynspHas (usnka. ATOMHCTHYECKass TeOpUsl CTPOEHHUS BeIleCTBa.

Ha6J'IIO,Z[eHI/I}I N OIIbITbI, IMOATBECPKAAIOIIMUEC ATOMHO-MOJICKYJIAPHOC CTPOCHHUC
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BellecTsa. Maccebl U pasMepsl MOJIEKYJI. TeIuIoBOE JBUKEHUE YaCTHUIl BELIECTBA.
bpoyHoBckoe nBmxkeHue. MneanbHbiii ra3. Temmeparypa kKak Mepa CpeaHen
KUHETUYECKOW DJHEPrUHM YacTULl. YPAaBHEHHE COCTOSHUS MICAIBHOIO Trasa.
N3omnporieccsl u ux rpadukud. OOBsICHEHHWE arperaTHBIX COCTOSIHUI BEIECTBA U
(a30BbIX MEPEXOJ0B MEXJAY HHUMH Ha OCHOBE aTOMHO-MOJEKYJISPHBIX
IIPEICTABICHUM.

CB43b MEXAY JTaBJICHUEM U CPEIHEW KMHETUYECKON HEPruer MOJICKYJI rasa.
PaboTta raza. Mognenb >xunkoctd. [loBepXHOCTHOE HATSIKEHHWE M CMaddBaHHE.
Kpucrannmmaeckue un amopdHbie BemecTBa. JKuakue KprucTasuibl.

Tepmonunamuka. Baytpennsis sueprusi. Pabota u TerooTnada Kak cCriocoObl
W3MEHEHUsI BHYTpEeHHEW sHepruu. [lepBbld M BTOpPOUM 3aKOHBI TEPMOIAVMHAMUKHU.
[Tpunuuns! peiictBusa temnoBbix MamuH. KIIJ[ TermmoBeix nBurareneid. TenmoBbie
MallluHbl W HMX TPUMEHEHHE. OKOJOTHMYECKHE TMpOoOJIeMbl, CBS3aHHBIE C
MPUMEHEHUEM TEIUIOBBIX MAIlMH, U TPoOJIeMbl SHEPTOoCOEpEIKEHHUS.

Jlemoncmpayuu

JIBrkeHne OpOYHOBCKUX YaCTHIL.

Hudbdysus.

SIBiIeHMA MOBEPXHOCTHOTO HATSHKEHUSI U CMAYUBAHUSL.

Kpucrtamibl, amopdHbIie BElECTBA, )KUIKOKPUCTAIINYECKHUE Tea.

M3MeHeHne BHYTPEHHEW SHEPTUH TEJ IIPU COBEPIIECHUH padOTBhI.
OCHOBBI 2JIEKTPOTMHAMUKHA

DnekTpocTatvka. B3auMoaelcTBUE 3apsyKEHHBIX TEJl. DJIEKTPUUECKUN
3apsii.  3aKOH  COXpaHEHWsI  JJEKTpUYecKoro 3apsga. 3akoH  Kyrona.
DNEKTPOCTATHYECKOE MOJIE, EF0 OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEKIY HUMHU.
[IpOBOJTHUKH W U30JIATOPHI B AJIEKTPOCTATUYECKOM MOJIE. DIEKTPUYECKAs] EMKOCTh
KOHJIEHCATOpa. DHEPrus 3JIEKTPOCTATHUECKOTO TTOJIS.

ITocrosinubiid TOK. [locTOsSIHHBIN 3neKTpUYecKui ToK. Cuna Toka,
HaIpsDKEHHE, AIEKTPUUYECKOE CONpOTHUBIEHUE. 3akOH OMa g ydacTKa LENu U
MOJIHOM 3JIEKTpUYECcKOoW nenu. PaboTa M MOIIHOCTH MOCTOSSHHOTO TOKAa. 3aKOH
Jlxoyns-Jlenua. TemioBoe neicTBUE 3JIEKTPUUYECKOTO TOKA. DIEKTPUUECKHUM TOK B
pa3IMYHBIX Cpeliax.

MarnutHoe mnoje. MarHuTHOe IMOJE€ M €ro OCHOBHBIE XapaKTEPHUCTUKH.
JlelicTBUE MAarHUTHOrO TIOJISI Ha TMPOBOJAHMK C TOKOM. 3akoH Awmmepa.

Onextpoasurarens. Cuna Jlopenua. SIBieHue 53JI€KTPOMAarHUTHOW WMHIYKIUH.
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3aKOH JJEKTpOMAarHUTHOM MHAyKUMH. lIpaBuno Jlenma. CaMomHIyKnus.
NHIyKTUBHOCTh. DHEPIUsl MATHUTHOTO ITOJISL.

Llemoncmpayuu

OnexTpuzanus Tell.

B3auMopencTBre 3apsyKEHHBIX TE.

Harpesanue npoBOJTHUKOB C TOKOM.

OmnbIT Ipcrena.

B3aumMoaencTBre NpOBOAHUKOB C TOKOM.

JlelicTBME MarHUTHOTIO IOJIS HA IPOBOJHUK C TOKOM.

PaGota snextpoaBuraress.

SIBiIeHME 3IIEKTPOMArHUTHON UHAYKIIAH.

IIpaxmuueckoe 3anamue

COopka >J1eKTpUYECKON LEMU U U3MEPEHUE CUJIbl TOKA U HANIPSDKEHUS Ha ee

Ppa3INYHBIX YYaCTKax.

Kosiebanus v BOJTHBI

Mexannueckue kosjebaHus u BoyHBL. CBoOOAHBIE KoneOanus. Ilepuon,
4acToTa W aMIUIUTyJa KosieOanui. ["'apmonndeckue konedanus. MaTtemaTndeckuii
U TPYXKUHHBIM MasaTHUKH. IIpeBpaiieHue >SHEpruM NOpHU TapMOHHYECKHX
KOJIEOaHUSX.

MexaHu4eckue BOJIHBI M MX BHJbI. 3BYKOBBIE BOJHBIL. YJIBTPa3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BAHUE B MEUIIMHE U TEXHHUKE.

DNeKTpOMarHuTHbIE KoJieOaHUs W BOJHBL. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC
koneOanus. KonebarenpHbiii koHTyp. ®opmyna Tomcona. BeiHyXIeHHBIE
AJIEKTPOMAarHuTHbIE KosiebaHus. ['apMOHMUECKHE AIIEKTPOMArHUTHBIE KOJIEOaHMS.
Onextpuyeckuid pe3oHaHc. IlepemenHslii Tok. Dnexrporeneparop. Ilonyduenue n
nepenayda ekTposHepruu. [IpodiieMsl 3HeprocoepexeHusl.

DNEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CKOpOCTH
ANEKTPOMATHUTHBIX  BOJIH.  [IpHHIMOBI  paguoOCBA3M U TEJIEBUJICHHS.
Hcnonb30BaHrEe AJIEKTPOMArHUTHBIX BOJIH PA3JIMYHOrO MAIa30HAa B TEXHUYECKUX
CPEICTBax CBSI3U, MEAULIMHE, IPY U3YYEHUU CBOMCTB BEILECTBA.

CseTtoBble BOJIHBL. Pa3BuTHE NpPEACTABICHMM O IPUPOJE CBETA. 3aKOHBI
OTpakeHHs U mpenomiieHus: cBera. MHtepdepenuust csera. Judpakuus cpera.
Hudpakuronnas pemerka. [lonspusanus csera. Jlucnepcus ceera.

JIun3zel. opmyiia TOHKOH JIMH3BL. ONTHYECKHE TPUOOPHI.

Llemoncmpayuu
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Konebanus maTeMaTH4eCKOro U Npy>KMHHOTO MasiTHUKOB.
PaGora snexkrporeneparopa.
W3mydyeHne u npueM 3J1eKTPOMArHUTHBIX BOJIH.
Pannocssss.
Paznoxenue 6enoro cBera B CIEKTP.
HNuTtepdepenius u nudpaxuus cBera.
OTtpaxkeHune 1 NpeJoMIICHUE CBETA.
OnTuyeckue mpruodopHI.
Ilpaxmuueckue 3auamus
N3yuyenue konebanmii MaTeMaTHUYE€CKOTO MasITHUKA.

N3yuyenue naTeppepeHnun u qudpakiuu CBeTa.

DneMeHThl KBaHTOBOM (PU3UKHU

KBanToBble cBoiicTBa cBeTa. PaBHOBECHOE TeIUIOBOE M3inydyeHue. KBaHTOBasA
runote3a I[lnanka. dortosnektpuueckuit >ddexr. YpaBHeHUe DUHIITEHHA I
BHelHero poroaddekra. ®otoH. [laBnenue ceera. JlyanusM CBOKWCTB CBETa.

®uzuka aromMa. Mogenu crpoenust aroma. OnwiTt Pesepdopaa. [locTynate
bopa. OObsicHeHME JMHEHYAaTOro CHEKTpa BOJOpPOJAa Ha OCHOBE KBAaHTOBBIX
noctynatoB bopa. Ilormomenne u wucnyckanue cBera atoMoM. KBaHTOBas
sHeprud. IlpuHuun  geicTBUs W UcHoJib30BaHME  Jiasepa.  Onruyeckas
CIIEKTPOCKOIIMSA KaK METO/ U3YyYEHHUsI COCTaBa BEILIECTBA.

@®u3nka aTOMHOIO fpa M dSJeMEHTapHbIX 4YacTul. CocTaB M CTpOEHHUE
aToMHOro sigpa. CBOMCTBa SIIEPHBIX CHJI. ODHEPrUsl CBS3M U Je(PEKT Macchl
aTOMHOTO sapa. PagroakTuBHOCTE. BUabl paguoakTHUBHBIX NMPEBpAICHUN. 3aKOH
paavoakTUBHOTO pacnaga. CBOCTBA HMOHU3MPYIOIIUX SAEPHBIX H3IIYyYCHUM.
PannoakTrBHBIE M3Iy4EHHs W MX BO3JCHCTBHE HA >KMBBIE OpPraHWU3MbL. SIepHbIC
peakuuu. SnepHas SHEpPreTHKa. OJIEMEHTApHblE 4acTulbl. DyHJIaMEHTAIbHBIC
B3aMMOJICHCTBUS.

Llemoncmpayuu

dotordhdexr.

DOTORIEMEHT.

W3nydenue nasepa.

JInnenyaTsle CIEKTPBI Pa3JINYHBIX BEIIECTB.

CyeTYrK MOHU3UPYIOIINX U3ITyUCHUH.

Bcenennas u ee 3BomoLus
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Crpoenue u pazsutue Bcenennoi. Kocmonorus. 3Be3npl. TepmosiaepHbIi
cuHTe3. Moaens pacuupstoeicss Bcenennoi.

[Ipoucxoxnenne ConaHeyHOW cucTeMbl. [IpoTOCONIHIIE W NPOTOIIAHETHBIE
obmaka. OOpaszoBanme TuTaHeT. [IpoOnema  CyiecTBOBaHMSI  BHE3EMHBIX
[ABWJIN3AIAH.

CoBpeMeHHas (pu3nyeckasi KapTUHA MHUpA.

XUMUA

OO0mas U HeOpraHu4veckasi XuMus

Bsenenue

Xumuyeckasi KapTMHAa MUpa KakK COCTaBHAs 4YacThb €CTECTBEHHO-HAY4YHOMU
KapTUHBI MUpa. Ponb XxuMumu B KU3HHU cOBpeMeHHOro obmiectBa. Hoseitmume
JOCTUKEHUS XUMUYECKOW HAyKH B IUIAHE Pa3BUTHUS TEXHOJOTHWIl: XWMHYECKas
TEXHOJIOTUS - OWOTEXHOJOTHS - HaHOTeXHOJorus. lIpuMeHeHue TOCTHKEHHIA

COBPEMEHHOW XMMHUHU B TYMAHUTAPHOU cdepe NeaTeIbHOCTH O0IIECTBA.

OCHOBHBIC MOHATHS 1 3aKOHbI XUMHHU

IIpenmer xumuu. BemectBo. AToM. Monekyna. XUMHYECKUH JJIEMEHT U
dbopmel ero cymiectBoBaHus. [IpocThie W CIOXKHBIC BelecTBa. AJIJIOTPOIHS U €¢
MPUYUHBI.

Jlemoncmpayus

Habop Mozeneld aToMOB ¥ MOJIEKYII.

N3mepenue BelectBa. OCHOBHBIE 3aKOHBI XUMUHU. Macca aTOMOB U MOJIEKYII.
ATomHas eauHuiia mMacchl. OTHOCUTENBHBIC aTOMHAsl W MOJIEKYJISIpHAsT MAaccChl.
KonmuyectBo BemiectBa. IlocTtosinHas ABoraapo. MonsipHas wmacca. 3akoH
ABorajipo. MoJisspHbiii 00beM Ta30B. Pacuersl 1o XumMudeckum hopMmyiam.

3aKOH COXpaHEHUsI MAaCChl BEIIECTBA.

[Iepronnueckuii 3aKOH

u [lepuonnueckas cucrema xumudeckux siemMeHToB /. . Menneneesa
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Otkpoitue Ilepuonuueckoro 3akoHa. [lepuoamyeckas cucTeMa XUMHYECKUX
anemenToB J[.M. MenneneeBa kak rpadudueckoe ortobpaxenue I[lepmomuueckoro
3akoHa. [leprognueckuil 3aKOH M CHCTEMA B CBETE€ YYEHMS O CTPOCHHUH aToMa.
3aKOHOMEPHOCTH HW3MEHEHMSI CTPOCHHUsI DJIEKTPOHHBIX OOOJOUYEK AaTOMOB H
XUMUUYECKUX CBOMCTB, 00pa3yeMbIX 3JIEMEHTAMHU MPOCTBIX U CJOKHBIX BEIIECTB.
3nauenue Ilepuoamyeckoro 3akoHa W IleproAMYECKON CHUCTEMBI XMMHUYECKUX
anemeHToB .M. MenaeneeBa i pa3sBUTUS HAyKM M NOHMMAaHUS XUMHUYECKON
KapTHHBI MUPA.

Jlemoncmpayus

Pazmuunbie popmel [leprogudeckoit CUCTEMbI XUMHUYECKUX IJIEMEHTOB

J1. 1. MeHpaeneena.

Ctpoenue BeniecTna

IIpupona xumuueckon cBA3u. KoBaneHTHAs CBSA3b: HEMOJSAPHAS U MOJISIPHAS.
HNonnas cBa3p. Katnonsl 1 annoHsl. Mertaiunueckas cBsa3b. BonopoaHas cBA3b.
B3auMoOCBsI3p KPUCTAUIMYECKUX PEMIETOK BEUIECTB C PA3JIMYHBIMUA THUIIAMHU
XUMHUYECKOU CBSI3H.

Jlemoncmpayus

OOpa3sIibl BEIIECTB U MAaTEPUAJIOB C PA3IMYHBIMU TUITAMH XUMUYECKON CBSI3H.

Bopa. PactBopsl

Boma B mpupoxae, ObITy, TEXHHMKE W Ha MPOU3BOJACTBE. DUHUECKUE W
XUMUYECKUE CBOMCTBA BOJBI. 3arpsi3HUTENM BOJABI U CIIOCOOBI OunCTKHU. XKecTkas
BoJla U ee yMmsruenue. OnpecHeHuEe BOAbI. ArperaTHblie COCTOSIHUSI BOJIBI U €€
MePEXO0JIbl U3 OJTHOTO arperaTHOro0 COCTOSIHUS B JIPYToOe.

PacTBOopeHMEe TBepAbIX BEHIECTB M Ta30B. 3aBUCHUMOCTb PaCTBOPUMOCTHU
TBEPJIbIX BEILIECTB U I'a30B OT TeMIlepaTypbl. MaccoBas 10151 BEIIECTBA B pacTBOPE
Kak Ccroco0 BbIpaKEHUsI COCTaBa pacTBOPA.

Jlemoncmpayus

dusznyeckue CBOMCTBA BOJbI: IOBCPXHOCTHOC HATAKCHHUC, CMAYHBAaHHC.

XHUMHYECKHE pE€aKuuun
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[ToHsiTue 0 XUMUYECKON peakiuu. Tumnbl xuMuueckux peakuuid. CKOpoCTb
peakuu U (aKTOpbl, OT KOTOPBHIX OHA 3aBUCHUT. TemnoBoil 3pdeKT XUMUYECKOM
peakiuu. XUMUYECKOE PAaBHOBECHE U CITIOCOOBI €r0 CMEIICHUS.

Llemoncmpayuu

XUMHUYECKHUE PEAKIIUH C BIJICJICHUEM TEIUIOTHI.

O06paTUMOCTh XUMUYECKUX PEAKIUH.

lIpaxmuuecxoe 3anamue

3aBUCUMOCTBH CKOPOCTH XUMHUYECKOM PEeaKIIuu OT Pa3aTudYHbIX (PaKTOPOB

(Temmeparypbl, KOHIIEHTPAIIMHU BEIIECTB, ICUCTBHUS KaTaaInu3aToOPOB).
Heoprannueckue coequHeHus

Knaccuduxanuss HEOPraHMYECKUX COCIUHEHHN W uX cBoicTBa. OKCHUBL,
KUCJIOTbI, OCHOBAaHMS, COJIM. XHUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHHUU B CBETE TEOPUU AIEKTPOIUTHUYECKOU TUCCOLUALINU.
[Tousatne o ruaponusze cosneil. Cpena BOAHBIX pAaCTBOPOB COJICW: KHCIIas,
HEeUTpalibHas, menouHas. Bogopoaneii nokasarens pH pactsopa.

Meramibl 1 HemeTtaiibl. Metamnel. OOmue (U3HYECKUE U XUMHYECKHE
CBOMCTBA METAJJIOB, OOYCIIOBJICHHBIE CTPOCHHEM aTOMOB M KPUCTALJIOB W
MOJIO)KEHUEM METAJUIOB B AJICKTPOXUMHUYECKOM psiAy HampsikeHuid. OO1iue
crocoObl nmoftyueHust MetaiioB. CIuiaBbl: YepHbIe U 1BeTHbIE. Koppo3usi MeTamion
Y CIIOCOOBI 3aIUTHI OT HEE.

Hemeramnpl. OOmmias xapakTepuCTUKa TJIaBHBIX MOJATPYII HEMETAIOB Ha
npuMepe rajnoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMICTBA HEMETAJIOB.

Baxueiimme coeauHEHUs METAUIOB W HEMETAUIOB B NOPUPOAE U
XO3IMCTBEHHOM JIEATEIbHOCTH YeNIOBEKAa. 3allluTa OKPYXaIIel cpeabl OT
3arpsi3HEHUS TSKEJIBIMA METAIJIAMH, COEAMHEHUSIMU a30Ta, CEPBIL, YIJIEPOaa.

Jlemoncmpayuu

B3auMozeiicTBue MeTamioB ¢ HeMmeTalaMu (IIMHKa C CEepoil, allOMUHUSA C
110J10M), pacTBOpamMH KUCJIOT U HIEJI0YEH.

lNopenne meTamnoB (LIMHKA, Keie3a, MarHus) B KUCIOPOJE.

BzaumopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOT C MEABIO.

BoccranoBurenbHbIE CBOMCTBA METAIIIOB.

XUMHUUYECKHUE CBOWCTBA COCIMHEHUN METAJLIIOB.

IIpaxmuueckue 3anamus

Peakunu oOMeHa B BOJHBIX pAaCTBOPAX 3JICKTPOJIUTOB.
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Onpenenenue pH pactBopa coneil.
BriTecHenue xiopoM 6poma u fofia U3 pacTBOpPOB UX coliell. B3aumopeiicTBue

METaJUIOB ¢ PACTBOPAMHU KHUCJIOT U COJIEH.

Oprannyeckasi Xumust

Oprannyeckue CoeIMHEHUS

OcHOBHbIE TOHSITHS OPTAHUYECKON XUMUU U TEOPUSI CTPOCHHSI OPTaHUYECKUX
coenuHeHui. [Tonstue mzomepun. Buabl nzomepun: CTpyKTypHas (YrJI€pOIHOTO
CKeNleTa, TIOJIOKEHHUS KpPAaTHOM CBSI3W WU (DYHKIIMOHAJIBHOM  TPYIIIIBI),
MPOCTPaHCTBEHHAs. MHOrooOpa3ue OpraHuueckux COeaMHEHUM.

Yraesogoponsl. IlpenenbHble W HENMpeAenbHbIE yrieBOAOpoAbl. CTpoeHHe
YIJIEBOJOPOAOB,  XapaKTepHbIE  XMMHYECKHE  CBOWCTBA  YIVIEBOAOPOIOB.
[IpencraBuTenu yriaeBoJOpOAOB: METaH, ATHIICH, alleTuieH, 6en3on. [Ipumenenue
YTIEBOJOPOIOB B OpraHMdeckoM cuHTe3e. Peakius monmmMepusanuu. Hedts, ras,
KaMEHHBIN yTOJb - IPUPOJHBIE ICTOYHUKHU YTJIEBOJIOPOJIOB.

Kucnopoaconepxkaiue opranudyeckue BemiectBa. CHUpTh, KapOOHOBBIC
KHUCJIOTHI U CJIOKHBIC dPUPBI: UX CTPOCHUE U XapaKTePHbIE XUMUYECKUE CBOMCTRA.
[IpencraBuTeny KMCIOPOICOECPKALIMX OPTAHUYECKUX COEAUHEHUN: METUIIOBBIN U
STUJIOBBIM CHHUPTHI, TIULEPHH, YKCYCHas KHCIOTa. Mplla Kak COJId BBICIIMX
KapOOHOBBIX KUCIOT. JKUPBI KaK CI0KHBIE 3PUPHI.

VYrieBoAsl: II0K03a, KpaxMall, HeJII0I103a.

A30TcozeprKalllue OpPraHNYeCKue COEAUHEHUsS. AMHUHBI, AMUHOKHUCIIOTHI,
oenku. CtpoeHue u Owosormdeckas (GyHKIHUS OCIKOB. XHWMHUYECKHE CBOWCTBA
OEJIKOB.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU OPTAHUYECKUX COCTUHEHUN.

Jlemoncmpayuu

[lonyueHne 3TWIIEHA W €r0 B3aUMOJEHCTBHE C PAcCTBOPOM IE€PMaHraHaTa
Kayiisi, OpOMHOM BOJIOM.

Peakiust moy4eHus yKCyCHO-3TUIIOBOTO 3¢upa.

KauecTBeHHas peakuus Ha TJIMIIEPUH.

LIBeTHBIC peakiuu OEIKOB.

Hpakmuqecmte SAHAMUA
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XUMHUYECKAE  CBOWCTBA  YKCYCHOM  KHMCIIOTBL:  B3aUMOJICHMCTBHUE  C
uHaukatopamu, Mmetaiiamu (Mg), ¢ ocHoBanusiMu (Cu(OH);) U OCHOBHBIMH
okcugamu (CuO).

OOpaTtumas 1 HeoOpaTHMasi IeHaTypaus OeIKOB.

IImactmaccel 1 BonokHa. [lonsatne o mnactMmaccax. TepMorulacTU4YHBIE U
TEPMOPEAKTUBHBIE TOIUMEPBI. OTIENbHBIE MPEICTABUTEIN CHUHTETHYECKUX U
MCKYCCTBEHHBIX MOJIMMEPOB: dbenonodopmanbaETUIHbIC CMOIJTBI,
MIOJIMBUHWIXJIOPU, Te(PIIOH, HEILTYTOUI.

[Tondarre o0 XUMHUYECKUMX BOJOKHaX. HaTypanbHble, CHUHTETHYECKHE U
UCKYCCTBEHHbIE BOJIOKHA. OTAENbHBIE NPEACTABUTENIM XWMHUYECKHUX BOJIOKOH:
aneratHoe (TpUalETaTHBIA IIEIK) W BHUCKO3HOE BOJIOKHA, BUHWIXJIOPUAHBIC
(XJIOpUH), TMOJUHUTPUIIbHBIE (HUTPOH), MOJMAMHIHbBIE (KampoH, HANJIOH),
noyim3(UpHbIE (JJaBCaH).

Jlemoncmpayus

PaznuyHblie BUBI IJIACTMACC U BOJIOKOH.

Ilpaxmuueckue 3anamus

O3HaKOMJIEHHE C CHHTETUYECKUMU U UCKYCCTBEHHBIMH MOJUMEPAMH.

OHpCI[GJ'IeHI/IC Ppa3IMYHBIX BUJOB XUMHYCCKHX BOJIOKOH.

XUMHUS U )KU3HD

XuMUST M OpPTaHW3M 4YEJOBEKa. XUMHUYECKHE OJIIEMEHThI B OpTraHU3Me
yenoBeka. OpraHnyeckue W HeopraHudeckue BemiecTBa. OCHOBHBIE KU3HEHHO
HEOOXOJMMbIE COCTUHEHUS: OCNKU, YTJIEeBOJBI, KUPbI, BATAMUHBI. YTJIEBOIBl —
TJIaBHBIA UCTOYHUK SHEPTUH opranu3mMa. Posb skupoB B opranusMe. XoJIeCcTepUH U
€ro poJib B 3/I0POBbE YETIOBEKA.

MuHepanbHble BelIeCTBA B MPOAYKTaX MHUTAHHS, MUIIEBbIE JT00aBKHU.
COanancupoBaHHOE TUTAHUE.

Xumus B 6bITy. Boga. KauecTBo Boapl. Moromiye U YnuCTSAIINE CPECTBA.
[TpaBuna 6e30macHOi pabOTHI CO CPeACTBAMHU OBITOBOW XUMUM.

BNOJIOT'UA
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buonorus — coOBOKYIHOCTb HayK O KHUBOM IIPUPOJIE.

MGTOI[BI HAay4YHOTI'O ITO3HAHU:A B OMOJIOTUH

XKupas npupojsa Kak OOBEKT M3y4eHHUsS OHOIOTHH. MeToabl HCCeI0BaHUs
KUBOU MpuUpoabl B ononoruu. OnpeneneHue Xu3Hu (C MpUBIEYEHUEM MaTepHalia
U3 pa3zeyoB (PU3UKU U XUMHH). Y POBHU OPTaHU3ALUHU KU3HU.

Jlemoncmpayuu

YpOBHM OpraHu3alyy KU3HHU.

MeTobl TO3HAHUS )KUBOM TTPUPOJIBI.

Kierka

Uctopust u3ydeHust kineTkd. OCHOBHBIE TMOJOKEHUS KIETOYHOU TEOPHH.
Kierka — cTpykTypHO-(DyHKIIMOHANIbHAS (JIEMEHTapHas) €AUHULA )KU3HU.

Crpoenune kietku. IIpokapuoTel M 3yKapuOTBl — HU3IIME W BBICIIHE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
[ToBepxHOoCTHBIN ammapar. CxeMaTUYHOE OIKCAHUE KUIAKOCTHO-MO3AUYHOU
MOJENIM KJIETOYHbIX MeMOpaH. llurommasma — BHYTpPEHHSAS cCpeAa KIETKH,
opraHounbl (opranemsl). Kierounoe snapo. DyHKIMsS sapa:  XpaHEHHUE,
BOCIIPOM3BEJICHUE U Tepelaya HaCIeACTBEHHON uH(OpManuu, peryiasuus
XUMHUYECKON aKTUBHOCTH KJIETKH. CTpyKTypa U QyHKIUU XpOMOCOM. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI.

MarepuanbHOE €IMHCTBO OKPYKAOIIET0 MUPa U XUMHUYECKHI COCTaB JKUBBIX
opraHu3MoB. buosiornueckoe 3HaueHNE XUMHUECKUX dJ1eMEHTOB. Heoprannueckune
BEILIECTBA B COCTaB€ KIETKU. Poyib BOABI Kak pacTBOPHUTENS M OCHOBHOIO
KOMITOHEHTa BHYTPEHHEU Cpebl OpraHn3MoB. HeopraHnueckre MOHBI. Y TJIEBOIbI
u smnuasl B kietke. CTpykrypa u  Ouonormdeckue (QyHKIMH — OENKOB.
AMMHOKHUCIOTBI — MOHOMeEpbl 0enkoB. CTpoeHHE HYKJIEOTHIIOB M CTPYKTypa
nonunykineoTuaubix neneit JIHK u PHK, ATO.

Bupycel u 6akrepuodaru. HekierouHoe cTpoeHue, KU3HEHHBIA UK U €T0
3aBHCUMOCTh OT KJIETOYHBIX (opM Ku3HH. Bupycel — B0O30ynurtenu
WHOEKITMOHHBIX  3a00JieBaHMIA;  TOHATHE 00  OHKOBHUpycaX.  Bupyc
ummyHoaeduimta yenoseka (BUY). [lpodunaktuka BUYU-undeximm.

Jlemoncmpayuu

CtpoeHnue MoJeKybl OeKa.

Ctpoenue mosexkynsl JJTHK.



21
CtpoeHue KIEeTKH.
CtpoeHue KIETOK MPOKAPUOT U 3yKapuoT. CTpoeHue Bupyca.
IIpakmuueckue 3anamus
HabGnronenue KIeTok pacTeHH U )KUBOTHBIX MO MEKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux omnrcaHue.

CpaBHeHUE CTPOCHUS KJIETOK PACTEHUN U KUBOTHBIX.
Opranuszm

Opranuszm — eauHoe 11eaoe. MHOrooOpasue opraHn3MoB.

OOMeH BeIecTBOM M DHEPrUel ¢ OKPYXKAIOIICH Cpelnod Kak HeoOXOoauMoe
YCIIOBHE CYIICCTBOBAHUS KUBBIX CHCTEM.

CrmocoOHOCTh K CaMOBOCIIPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH
’KUBBIX OPTaHU3MOB. JIeIeHHE KJIETKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOKCHUS
opranu3moB. becnonioe paszmHoxeHue. IlonoBoM mpomecc W MOJIOBOE
pasmHoxkeHue. OniIo0TBOpEHKE, ero OMOJIOTUYECKOe 3HAUCHHUE.

[TousiTe 00 MHAMBHIYaIbHOM (OHTOrEHE3), SIMOPHOHAILHOM (dMOpPHOreHE3)
U TIOCTOIMOPHOHAILHOM pa3BUTHU. VHAMBUIyallbHOE pa3BUTHE YEIIOBEKAa U €ro
BO3MOYKHBIC HAPYIICHHUS.

OOmme nmpeacTaBIeHUs O HACIEICTBEHHOCTH U U3MEHYMBOCTH. | eHeTnyeckas
TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHusa. HacnegoBanue
npu3HakoB y denoBeka. [lomoBeie xpoMocombl. CIEIJIEHHOE C  IOJIOM
HacienoBanue. HacnmencTtBeHHble  OOJIE3HM — YENOBEKAa, HX  MPUYMHBI U
npodunakTrka. CoBpeMeHHbIE MPEICTABICHUS O T€HE U TEHOME.

['eHeTrdeckre 3aKOHOMEPHOCTH U3MeHUnBOCTH. Kiaccudukamms dopm
W3MEHYHBOCTH.

Brusare MyTareHOB Ha OpTaHW3M YeJIOBEKa.

[Ipeamer, 3amaun U MeTONbI celeKuu. ['eHeTHdyeckne 3aKOHOMEPHOCTH
cenekiuu. Yuenue H.M. BaBuiioBa o 1meHTpax MHOTrooOpas3usi U MpOUCXOKICHUS
KyJIbTYPHBIX pacTeHUIl. BuoTexHonorus, ee 1OCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHS.

Jlemoncmpayuu

OOMEH BENIECTB U MPEBPAILICHUE YSHEPTUU B KIIETKE.

Jlenenue KJIETKH (MUTO3, MEHO3).

Crnioco0Os1 6€croIoro pa3MHOKEHUS.

On0I0TBOpEHKE Y PACTEHUN U KUBOTHBIX.

I/IH,Z[I/IBI/II[yaJ'IBHOC Pa3BUTHUC OpraHU3Ma.
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HacnencrBenHnlie 00JI€3HU YeI0BEKA.
Bnusiaue ankoronusma, HApKOMaHUH, KypEHUs Ha HACIIEICTBEHHOCTD.
Myranuu.
MoaudukanroHHass U3MEHYUBOCTD.
[{eHTpBI MHOTOOOPA3Ms ¥ TIPOUCXOKICHHUS KYIbTYPHBIX PACTCHUH.
HckyccTBeHHBIN 0TOOD.
UcciaenoBanus B 0071acTH OMOTEXHOIOTHH.
Ilpakmuueckue 3anamus
Pemrenne 3rmeMeHTapHBIX TEHETUYSCKUX 3a71a4.
AHaJIM3 1 OIleHKa dTHYECKUX aCIIEKTOB Pa3BUTHS HEKOTOPHIX MCCIICAOBAaHUN B
OHMOTEXHOJIOTHU.

Bun

DOBOJIIOLIMOHHAA Teopus M €€ poidb B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa. Buna, ero xpurepuu. llomynsamus kak
CTPYKTypHasi €IMHUIA BUAa U 3BOMOUMH. CHHTETHYECKass TEOpUS HBOJIOLUH.
JIBWOKyIIE CUJIBI 3BOJIONUM B COOTBETCTBUM C CHUHTETHYECKOM TEOpHUEH
sBosronnu (CTD). 'eHeTnueckre 3aKOHOMEPHOCTH BOJIOIIMOHHOTO TIpoIliecca.

PesynpraTel 3Bosonuu. CoxpaHeHHe MHOroo0Opasus BHUAOB KaK OCHOBa
yCTOMUYMBOro pa3Butusa onochepsl. [Ipuunnbl BeiMUpanus BUI0B. bruonornueckuii
nporpecc 1 OMOJIOTHYECKUH perpecc.

['urorespl MPOUCXOKIACHUS KU3HU. Y CIOKHEHHUE >KUBBIX OPraHU3MOB Ha
3emyle B IPOLECCE DBOJIOUMHA. AHTPOIOI€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazarenbcTBa  pOJCTBA 4YEJIOBEKAa C  MJICKONMUTAIOUIMMH  KUBOTHBIMHU.
DKoJoruveckre  (PakTOphl ~ AHTPOIOTEHE3a:  YCIOKHEHHE  MOMYJAIUOHHON
CTPYKTYpBl BHUJA, U3rOTOBIICHUE OPYAUW TPYJa, NMEPEXO] OT PACTUTEIBHOTO K
CMEIIAaHHOMY THUIy IMUTAaHHWS, UCIOJb30BaHUE OTHA. [losBIEHHE MBICIUTEIBHOMN
NEATEIbHOCTH U YIEHOPa3aeabHOM peur. [IporncxoxkaeHne 4enoBeyeckux pac.

Jlemoncmpayuu

Kputepun Buaa.

[TonmynAnusa — CTpyKTypHast €AMHUIA BUAA, €AUNHUIA SBOJIFOLIUH.

JIBMoKyIIME CHIIBI IBOJIFOLIAH.

Bo3HukHOBEHHE U MHOT000pa3ue MpUCIOCOO0ICHUH Y OPraHu3MOB.

Penkue u ncuesaroniye BUAbL.

JBr>Kyiue cuiibl aHTponorenesa. [I[poucxoxaeHue yenoBeka u

YCJIOBCYCCKHUX pac.
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Ipaxmuueckue 3ansmusi
Onucanue ocoOelt Buaa o MopgoJIOTHIeCKOMY KPUTEPHIO.
AHau3 ¥ OIleHKa PA3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS JKU3HH.

Ananmm3 u OLCHKA PA3JIMYHBIX I'MIIOTC3 IMIPOUCXOKIACHNA YCIIOBCKA.

DKOCUCTEMBI

[IpeameT u 3ama4n SKOJIOTHH: yuyeHHUE 00 IKOJIOTUUECKHX (PaKkTopax, yueHue o
coo0IIIecTBaX OPraHU3MOB, YueHue o ouocdepe.

Dkonornueckre (PaxTopbl, OCOOCHHOCTH HX BO3JCHCTBUA. IKOJOTHUYECKAS
xapakTepuctuka Buja. [lonsarue 00 skojmormueckux cucremax. llemw muranwms,
TpoduiecKkue ypoBHH. bHOreomeHo3 kak 3KocucTema. buorieHo3 m OHOTOIl Kak
KOMIIOHEHTHI OMOTe0IeH03a.

buocpepa — rnobanbHas »skocuctemMa. Yuenue B.M.Bepnanckoro o
ouocdepe. Ponp xuBBIX opraHu3mMoB B Ouocdepe. buomacca. buomornmueckuii
KpyroBopoT (Ha mpuMepe KpyroBopora yriepoaa). OCHOBHbIC HampaBlIeHUS
BO3JIEHCTBHS  ueloBeka Ha Ouwocdepy. Tpanchopmaiusi  eCTECTBEHHBIX
AKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporieHO30B).

Jlemoncmpayuu

Dkosornueckue GakToOpbl U UX BIUSHUE HA OPTAaHU3MBI.

MexXBUIOBbIE OTHOIICHHUS: TAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIIHS,

CUMOUO03.

SpycHOCTB pacTUTETHLHOTO COOOIIECTRA.

Kpyrosoport yriepoaa B 6uocdepe.

3anoBEIHUKYU U 3aKa3HUKH.

Ipaxmuueckue 3anamus

CocrapieHue cxeM Mepeayu BellecTB U SHEPTuu (1iereil muTaHusl).

CpaBHUTENbHAA XapAKTEPUCTHKA MPUPOJHBIX DKOCHCTEM M arpo3KOCHUCTEM
CBOEI MECTHOCTH.

Pelienne sko10ruyecKkux 3aaad.

AHanmM3 ¥ OIeHKa MOCTEACTBUN COOCTBEHHOU NEATEILHOCTH B OKPYKAIOIIEH
cpene, ro0aIbHBIX HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS.

IKcKypcuu

Mmuoroo6pa3zue BugoB. Ce30HHbIE H3MEHEHUSI B MpUpoJie (OKPECTHOCTH

o0Opa3oBaTe/IbHOM opranu3anuu (YIpexacHus)).
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EcrecTBeHHBIC u UCKYCCTBEHHbBIE 9KOCHUCTEMBI (oKpecTHOCTH
o0pa3oBaTeIbHON OpraHu3aIuy (YIpEKICHU)).

COIIMAJIBHO-9KOHOMUWYECKHU U TYMAHUTAPHBIN TPO®UIN
NPO®ECCHUOHAJIBHOI'O OBPA30BAHUA. CHELIMAJIBHOCTU CIIO

OPU3UKA
BBenenne

®uzuka — (QyHaaMeHTadbHas Hayka O mpupoje. EcTecTBeHHO-Hay4yHBIH
METOJI [IO3HAHUS, €I0 BO3MOXXHOCTHU U T'PAHULIBI IPUMEHUMOCTH.
EnmHCTBO 3aKOHOB MPUPOABI M COCTaBa BemecTBa BO Beenennon. OTKphITHSA

B (pu3MKe — OCHOBA Mporpecca B TEXHUKE M TEXHOJOTHH IIPOU3BOICTBA.
Mexanunka

Kunemarnka. Mexannueckoe asmwxkeHue. Cucrema orcyera. Tpaektopus
nekeHusa. Ilyte. llepememenne. PaBHOMepHOE NPSAMOIMHENWHOE JBHKECHHE.
Ckopoctb. OTHOCHUTENIBHOCTE MEXAaHUYECKOTO JBMKEHUSA. 3aKOH CIIOXKEHUS
ckopocrerd. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JIBM)KECHMM. MTrHOBEHHas
CKOpOCTh. PaBHOYCKOpEHHOE MpsiMOJIMHEIHOE IBHXKEHHE. Y ckopeHnue. CBoOoaHOE
naJeHUE TEJL.

Jmaamuka. Macca u cuina. B3aumopeiicteue tei. 3aKoHbI JuHAMUKA. CHIIBI B
Npupoae. 3aKOH BCEMUPHOIO TATOTEHHUSA. 3aKOHbI COXPaHEHUS B MEXAHUKE.
NmMnynsc Tena. 3akOH COXpaHEHMs HMMIYJbca. PeakTWBHOE JABUKEHHE.
Mexannueckass pabora. MomHocTs. Mexanndeckass sHeprus. Kunetnueckas
sHeprus. Kunernueckas osHepruss u pabora. IloreHnumanbHas »Heprust B
I'PABUTALMOHHOM IT10JI€. 3aKOH COXPaHEHUS NIOJIHOM MEXaHUYECKOU dJHEPTHH.

Jlemoncmpayuu

OTHOCHUTEIBHOCTh MEXaHUYECKOTO JABUKECHHUS.

Byl MEXaHUYECKOTO IBHXKEHMUSL.

NneptHOCTH TEN.

3aBUCHUMOCTbD YCKOPCHUA TCJIa OT €0 MACChl U CUJIHI, I[CﬁCTBYIOH.ICﬁ Ha TCJIO.
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PaBeHCTBO M INPOTHBONOJIOKHOCTb  HAIIPaBICHUS CWJI  JIEUCTBUS WU
IIPOTUBOJECHUCTBUS.
HesecomocTs.
PeaktuBHOE NBMKEHNE, MOJEIIb PAKETHI.
W3meHeHune 3Hepruu Ipu COBEPUICHUHU pabOTHI.
IIpaxmuuecxoe 3anamue

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT BECA TeNa.
OCHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOTUHAMUKHI

MonekynsipHass pusnka. ATOMUCTHYECKAass TEOPUS CTPOCHHS BEIIECTBA.
HaGntogeHuss v OMNbBITHI, MOJATBEPXKAAIONIME ATOMHO-MOJIEKYJISIPHOE CTPOCHHE
BellecTBa. Macchel U pa3Mepbl MOJIEKYJ. TeIIoBOE NBUKEHUE YaCTHUIl BEILECTBA.
bpoyHoBckoe nBmxkenue. HMneanbHbiii ra3. TemmepaTypa kak mepa CpeaHen
KWHETUYECKOW SHEPTUH YACTHULl. Y PaBHEHHUE COCTOSIHUS UACAIBHOTO raza. Moaenn
xuakoctu. lloBepxHocTHOE HaTshKeHME M cMaudumBaHue. Kpucramumueckue u
amop(HbIE BEIIECTRA.

Tepmoaunamuka. BHyTpenHsisa sneprusi. PaboTta u TemiooTaaya Kak crocoOsbl
M3MEHEHHSI BHYTpEHHEW HHepruu. llepBplii 3aKOH TepMOAMHAMHKHU. TenaoBbie
MAIlIMHBI U UX TPUMEHEHHUE.

Jlemoncmpayuu

JIBukeHne OpOyHOBCKHX YaCTHULL.

Hudbdysus.

SIBiIeHNs TOBEPXHOCTHOI'O HATSYKEHUS U CMAaYMBAHUS.

KpucTtanisl, amopdHbIe BEIIECTBA, )KUAKOKPUCTATUIMYECKUE TeNa.

M3MeHeHne BHYTPEHHEHW SHEPTHH TeJl IPU COBEPUIEHUH PaOOTHI.
OCHOBBI 2JIEKTPOAMHAMUKHA

DnekTpocTaTrka. B3aumonelicTBre 3apspKeHHBIX Tell. DNeKTPUUECKU 3apsij.
3aKOH COXpaHEHUS AIEKTPUUYECKOro 3apsaa. 3akoH KynoHa. D1eKkTpocTaTuuecKkoe
I10JI€, €r0 OCHOBHBIE XapaKTEPUCTUKHU U CBA3b MEXKITY HUMHU.

[loctostnublid  Tok. IlocTostHHBIM  3nekTpuyeckuii  Tok. Cuia  ToKa,
HampspDKEHUE, dSJEKTPUYECKOE COMpoTHBIeHWE. 3akoH Oma s yyacTka
AIEKTPUUECKON LIeTH.
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MaruutHoe mnojse. MarHuTHOe TMOJE M €ro OCHOBHBIE XapaKTEPHUCTHKH.
JleiicTBU€ MarHuTHOrO TMOJisI Ha NPOBOJHUK C TOKOM. 3akoH Awmmepa.
DIEKTPOJIBUTATENb. SIBIIEHHE 3JIEKTPOMArHUTHON MHAYKIIWH.

Llemoncmpayuu

DJIeKTpU3aLus Tell.

B3auMmopencTBre 3apsyKEHHBIX TE.

Harpesanne npoBOJTHUKOB C TOKOM.

OmneIT Dpcrena.

B3aumoaencTBre NPOBOAHUKOB C TOKOM.

JlelicTBrE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

PaGoTa snextpoaBuraress.

SIBiiIeHME AIIEKTPOMArHUTHON MHIYKIMH.

IIpaxmuueckoe 3anamue

COopka 3JIeKTpUUYECKOU LENU, U3MEPEHNUE CUJIbl TOKA U HANIPSKEHUS Ha ee

Pa3INYHbIX Y4aCTKAX.

Kosie0anus ¥ BOJIHBI

Mexanuueckue KojiebaHus W BOJHBI. CBoOOmHbIe Kojebanus. Ilepuon,
4acToTa M aMmIuIMTyna koJsieOanuil. ['apmoHuyeckue kosieOanusi. MexaHUYecKue
BOJIHBI U UX BUJbl. 3ByKOBBIEC BOJIHBL. YJIbTPa3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €O
VICIIOJIb30BAHME B MEJIULIMHE U TEXHUKE.

DOneKTpoOMarHuTHbIE KoJiebaHusi U BOJHBI. CBOOOJIHBIE AJIEKTPOMArHUTHBIC
KOJIeOaHuUsI. Konebarenbhbrit KOHTYP. DIEeKTPOMAarHUTHOE ToJe.
DJIEKTPOMarHuTHbIE BOJIHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.

CeetoBble BOJIHBI. Pa3BuTHE NpEnCTAaBICHHA O MPUPOJAE CBETA. 3aKOHBI
OTPAKEHUS U IIPETOMIICHUS CBETA.

JInn3el. @opMysia TOHKOM JIUH3HI.

Jlemoncmpayuu

Kone6anus MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.

PaboTa snextporeneparopa.

N3nydenue u npueM 3JeKTPOMAarHUTHBIX BOJIH.

Paanocssi3e.

Paznoxenue 6e5oro cBera B CIEKTP.

Nurepdepenius u nudpaxiys crera.

OTpameHHe " IIPECIOMIICHUC CBETA.
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OnTuyeckue mpuodOpBHI.
Ipaxmuueckue 3anamus
N3yuyenue konebanmnii MaTeMaTHIECKOTO MasITHUKA.

Wzyuenue untepdepeHun u qudpakiiuy CBeTa.
DneMeHThl KBaHTOBOM (PU3UKHU

KBaHTOBEIE CBOICTBA CBETA. KBanToBas TUTIOTE3a Il1anka.
doTtosrnexTpudeckuii 3P heKT.

®dusuka aroma. Mojaenu crpoenus aroma. OnbIT Pesepdhopaa.
®du3rMKa aTOMHOrO sjpa W 3JeMeHTapHbIX 4acTull. CoCcTaB M CTpPOCHHE

ATOMHOTO sAJapa. P&I[I/IOEIKTI/IBHOCTB. PaI[I/IoaKTI/IBHBIe H3JIYUYCHHUA U UX BOSﬂCﬁCTBHC
Ha )KHUBBIC OPTraHU3MBI.

Jlemoncmpayuu

dotorddekr.

DOTOdIEMEHT.

N3nyuenue naszepa.

JInHeWyaTeie CIIEKTPBI PA3JINYHBIX BEIIECTB.

CdeTunK MOHU3UPYIOIUX U3TYyUYECHHM.

Bcenennas u ee 9BOJIIOIMA

Crpoenue u pa3sutue Beenennoit. Monens pacmupsitonieiicss BeeneHHoi.

[Tpoucxoxnenne Comneunoil cuctembl. CoBpeMeHHas (pu3mveckas KapTHHA
MUpa.

XNUMUsl
OO0mas u HeopraHuveckasi XuMus
BBenenne

XuMuueckas KapThHa MHpPA KaK COCTaBHAsA 4YaCTb CCTGCTBGHHO-Hay‘{HOﬁ

KapTHUHBI MHpPaA. Ponp xumMuu B )XU3HU COBPEMCHHOI'O 06H_ICCTBa.
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[IpuMeHeHHe TOCTHKEHUM COBPEMEHHOW XHUMHH B TyMaHUTapHOW cdepe
EATEILHOCTH OOIIECTBA.
XUMHYECKOe cojiep)kaHue y4eOHOW muciuruinHbel «EcTecTBo3HaHme» mpu
ocBoeHuu crennanbHocTeil CIIO conuanbHO-?’KOHOMUYECKOTO U T'YMaHUTAPHOIO
npodusnei mpodecCuOHATBHOT0 00pa30BaHUs.

OCHOBHBIC TOHATHS U 3aKOHBI XUMHUH

[Ipeamer xumuu. BemectBo. AtoMm. Moiekyna. XHUMHYECKUH 3JEMEHT H
¢dbopMeI ero cymecTBoBaHus. [IpocThie U CI0KHBIE BELIECTBA.

Ompasicenue XuMU4ECKUX CIOHCEMOB 6 NPOUIBEOCHUSX XYOOIHCECHEEHHOU
aumepamypwvl u ucKyccmea.™

Jlemoncmpayuu

Habop Mozeneli aToMOB ¥ MOJIEKYII.

I/I3MepeHI/Ie BCIICCTBA. OcCHOBHBIC 3aKOHBI XUMUHM. Macca aTOMOB U MOJICKYJIL.

OTHOCHUTENIBbHBIE aTOMHAsi M MOJIEKYJIsipHass macchbl. KoanuecTBO BelecTBa.
[TocTostnHass ABoraapo. MoisipHass macca. 3akoH ABorajpo. MossipHbIi 00beM
ra3osB.

KosnnyecTBeHHbIE W3MEHEHHS] B XHMHUM KaK YaCTHBIA CiIydail 3aKOHOB
nepexo/ia KOJUYECTBEHHBIX M3MEHEHUM B KadecTBeHHbIE. M. B. Jlomonocoe —
«Nnepewvlil PYCCKULL YHUBEPCUMEM.

I/IJ]JHOCTpaI_[I/II/I 3dKOHAa COXPAaHCHUA MACChI BCIICCTBA.

[Ieproanveckuii 3aKOH

u Ilepnoanyeckas cucrema xumMuaeckux emeHToB /1. . Menneneesa

OtkpsiTue Ilepuonnueckoro 3akoHa. Ilepuoamyeckas cucreMa XUMHYECKUX
anemeHToB [[.M.MeHnaeneena.

3nauenue llepuonnueckoro 3akona u Ilepuoandeckoit CUCTEMBI XUMUYECKHUX
anemeHntoB Jl.M.Menneneesa mist pa3BuUTHA HAyKHM W TOHMMAaHUS XUMHUYECKOU
KapTHUHBI MUDA.

.U .Menoenees 06 obpazosaruu u 20cyoapcmeenHo noJumuxe.

Jlemoncmpayuu

Paznmuunbie popmel [leproguyeckoit CUCTEMbI XUMHUYECKUX JIEMEHTOB
. . Menpeneena.
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* 3meck U manee KypCHuBOM BBIJICIICH YI€OHBII MaTeprai, ¢ KOTOPBIM IeIeco00pa3sHo 03HAKOMHUTh
oOyuaromuxcs, ocBauBaronux cnenuaibHocTi CI1O rymanuTapHoro npoduis npodeccnoHamIbHOro
00pa3oBaHUsI.

CrtpoeHue BeniecTBa

KoBasienTHas cBsA3b: HenossipHas u noJisipHass. MoHHas cBs3b. KatnoHsl u
aHUOHBI. MeTarnueckas CBsi3b. BonopoaHas CBs3b.
Jlemoncmpayuu

OOpa31pl BEIIECTB U MATEPUAJIOB C PA3IMYHBIMU TUITAMH XUMUYECKON CBSI3H.

Bopa. PactBopsl

Bonma B mpupone, ObITy, TeXxHHMKE W Ha TpousBojacTBe. Du3Mveckue u
XMMHUYECKUE CBOMCTBA BOABI. ONpecHEHUE BOJbl. ATpEraTHble COCTOSTHUSI BOJBI U
€€ MepexXo/Ibl U3 OJIHOTO arperaTHOr0 COCTOSIHUS B IPYTOE€.

Jlemoncmpayuu

DU3UYECKUE CBOKWCTBA BOJIbI: TOBEPXHOCTHOE HATSKECHUE, CMAYNBAHUE.

Xumunueckue peakuuu. [loHaTrne 0 XUMHUYEeCKON peakuu. TUrmbl
XUMHYECKHUX peakiuii. CKOpOCTh peakiuu B (haKTOPhI, OT KOTOPHIX OHA 3aBHUCHT.

Jlemoncmpayuu

XUMHYECKHE pe€aKuun C BbIACICHHUEM TCIIJIOTEI.

Heoprannueckue coequueHus

Krnaccudukanus HeopraHM4eCKMX COEIMHEHUHM U uX cBoicTBa. OKcHIBL,
KHCJIOTBI, OCHOBaHUS, COJIU.

[Tonstue o rupponuse coisie. Cpena BOOHBIX PACTBOPOB COJIEH: KHUCTas,
HeUTpanbHas, menounas. Bonopoaueii nokaszarens pH pactBopa.

Mertamnsl. Obmue puznyecKkne 1 XUMUIECKIE CBOMCTBA METAILIOB.

Hemerannpl. OOmias XxapakTepuCTHKa TJIaBHBIX MOJATPYII HEMETALUIOB Ha
MIpUMEpPE TajoreHOB.

Baxwnelimme coelMHEHUs METAUIOB M HEMETAUIOB B  NPHUPOJAE U

XO3SIMCTBEHHOM JACATCIIBHOCTH YCJIOBCKA.
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Memannvt u cnnasvl Kax xyaO.?fC'eCWlGeHHblﬁ mamepuaJ. Coeounenus
MemaAaniloe KAk cocmaeHas 4acmb cpedcme u306pa3umeﬂbH020 uckKyccmeda.
Hememannol u ux coeounenus kax cocmagHnas 4acmo cpedcme u306pa3umeﬂbH020

uckKkyccmeda.

Jlemoncmpayuu

B3aumoeiicTBre METAIIIIOB ¢ HEMETaJUIaMU (IIMHKA ¢ CEpOH, aTFOMUHUS C
HOJ0M), pacTBOpaMH KUCIIOT U IIEJIOYEH.

["'openue meTtamioB (LIMHKA, KEJI€3a, MATHUS) B KHUCIIOPOJIE.

BzaumopeiicTBre a30THOM U KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT C MEABIO.

BoccranoButenbHbIE CBOWCTBA METAILIOB.

IIpaxmuueckue 3anamus

Onpenenenue pH pactBopa conei.

B3aumopeiicTBue METaIOB C paCTBOPAMHU KHUCIIOT U COJIEH.
Oprannyeckasi XumMus
Oprannyeckue COeIMHEHUS

OCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKUX COECAMHEHUH.
MHuoroo6pa3ue oprannueckux coearHeHuil. [lonsarre usomepuu.

Yrnesogoponsl. IlpenenbHble W HENMpeAenbHbIE YrIE€BOAOPOIbI. Peakuus
nonuMmepusauu. [IpupoaHble MCTOYHUKH YIJIEBOJAOPOAOB. YTJIEBOAOPOIbI Kak
OCHOBAa  MEXAYHAPOJHOTO  COTPYAHMYECTBA W  BAXKHEUIIUA  MCTOYHUK
dbopmupoBaHUs OF0KETA TOCYIapCTBA.

Kucnoponconepxaiiue OpraHUYeCKue BEILIECTBA. [IpencraButenu
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX COEAUHECHUM: METWJIOBBIA M 3THIJIOBBIN
CHUPTHI, TIULEPUH, YKCYCHas KucaoTa. JKupbl Kak CI0XKHbIE 3(PUPHI.

Ankoconuzm u e2o ompadicenue 8 NPOU3BEOCHUSX XYOOHCECMBEHHOU
JUmepamypsvl U U300pazumenbHo20 UCKYCCmaa.

VYrieBosl: TI0K03a, Kpaxmal, HeJTi0JI03a.

A3oTcozepKalllie OpPraHUYeCKUe COEAUHEHUS. AMUHBI, AMUHOKHUCIIOTHI,
6enku. CTpoeHue u onosorndeckasi PyHKITUsT OCITKOB.

Jlemoncmpayuu

[TonyyeHnue sTuUiieHa M €ro B3aMMOJCIHCTBHME C PACTBOPOM IepMaHraHaTa
KaJusi, OpOMHOM BOJOM.
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KauecTBeHHas peakiys Ha TJIMIEPHUH.

LIBeTHBIC peakIi OEIKOB.

[Tnactmaccel u BosjokHa. [loHsATHE O TIacTMaccax U XUMUYECKHX BOJIOKHAX.
HarypanbHble, CHHTETUYECKUE U UCKYCCTBEHHBIEC BOJIOKHA.

llpumenenue nonumepos 6 NPUKIAOHOM U KAACCUHECKOM U300PA3UMENTbHOM
uckyccmae.

Jlemoncmpayus

Paznuunsie BUABI IINTaCTMAaCC U BOJIOKOH.

XUMHUS U )KU3HD

XUMHSIT W OpraHu3M YeJoBeKa. XUMHUYECKHE DJIEMEHTBHl B OpraHU3Me
yenoBeka. OpraHmyeckue W HeOopraHmdeckue BemecTBa. OCHOBHBIE KU3HEHHO
HEO0OXOJMMbIE COCAUHEHUS: OCNKH, YIJIEeBOMbI, )KUPbI, BATAMUHBI. YTJIEBOABl —
[JIaBHBIM MCTOYHUK 3HEPTUM OpraHu3Ma. Posib xKUpOB B opraHu3Me. XO0JIECTepUH U
€ro poJib B 3I0POBBE YEIIOBEKA.

MuHepanpHble BeIIeCTBA B MPOAYKTaX MHUTaHUS, MHUIIEBbIE J00aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObiTy. Boma. KauecTtBo Bozabl. Moromiue M 4HCTSIIME CPEACTBA.
[TpaBuia 6e3omacHoOlM pabOTHI CO CpeICTBAMU OBITOBON XUMUHU.

Ponv xumuueckux snemenmos 6 scuznu pacmenutl. Yooopenusa. Xumuueckue

cpeocmea 3auumol pacmeHul.

BNOJIOT'UA

buosiorust — COBOKYIHOCTB HayK O )KHUBOU IIPUPOJIE.

MGTOI[BI HAay4YHOTI'O ITO3HAHHWA B OMOJIOrUH

KuBas mpupona kak oOBEKT M3y4YeHHUs OMOJIOTHH. MeToabl MCCISAOBaAHUS
YKUBOU MpupoAbl B Onojorun. OnpenesieHue Xu3Hu (¢ IpuBJIeYCHUEeM MaTepHaia
13 pasnenoB GU3NKY U XUMUH). Y POBHU OPTaHHU3AINN KU3HU.

Jlemoncmpayuu

YpoBHU OpraHu3alvy >KU3HH.

MCTOI[BI MMO3HAHUS )KUBOU IIpUPOJIHI.

Kierka
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Uctopuss uzydeHus: kieTkd. OCHOBHBIE TIOJIOKEHUSI KIETOYHOM TEOpPHH.
Knerka — cTpykTypHO-(QDyHKIIMOHANBbHAS (JIEMEHTapHAs ) SIUHUTIA )KU3HHU.

Crpoenue xietku. [IpokapuoTbl M 3yKapuOThl — HHU3IIME U BBHICHIUE
KJIETOYHBIE opraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH DYKapHOT.
Knerounoe sigpo. @yHKUUs sapa: XpaHEHUE, BOCIPOMU3BEACHHE U Iepeaaya
HACJIEJICTBEHHON WHMOpMAIMK, PETYJISIUs XUMUYECKOM aKTUBHOCTU KJIETKH.
CtpykTypa U QyHKIIHH XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHUWE XHUMHYECKHUX dJIEeMEHTOB. Heopranuueckue
BEIIECTBA B COCTaBe KIETKU. PoJib BOABI KAaK pacTBOPUTENE U OCHOBHOIO
KOMIIOHEHTa BHYTPEHHEUW Cpelbl OpPraHu3MOB. YTJEBOJbI U JIMIUILI B KIIETKE.
Crpykrypa u Ouonoruyeckue QyHkuuu OenkoB. CTpoeHHE HYKICOTHIAOB W
cTpykrypa nojqunykieotuanbix nemner [JHK u PHK, ATO.

Bupycel u 6aktepuodaru. Heknetounoe cTpoeHue, KU3HEHHBIN UK U €ro
3aBUCUMOCTh OT KJIETOYHBIX (OpM >KM3HU. Bupycel — BO30yauTenu
WHPEKIMOHHBIX  3a00JICBaHMIA; MoHsATHE 00  OHKOBHpYyCax. Bupyc
umMmyHoeduiuta yenoeka (BUY). [Ipodunakruka BUY-undexnuu.

Llemoncmpayuu

CrpoeHue MoJeKybl OeKa.

Crpoenne monekyinl JIHK.

CtpoeHue KIETKH.

CtpoeHune KIETOK IPOKApUOT U 3YKapHOT.

CrtpoeHue Bupyca.

llpakmuueckue 3anamus

Habnronenue KIeToK pacTeHWd W KUBOTHBIX O] MHUKPOCKOIIOM Ha TOTOBBIX

MUKpoMpenapaTax U UX OIMUCaHUE.

CpaBHeHUE CTPOEHUS KJIETOK PACTEHUN U dKUBOTHBIX.

Opranusm

Opranusm — eanHoe 1enoe. MHOrooOpasue opraHu3MoB.

OOMeH BeImIeCTBOM M JHEPTHEH C OKPYKAIOMIEH Cpenoll Kak HEeoOXOauMoe
YCJIOBHE CYIIECTBOBAHUS KUBBIX CHCTEM.

CrocoOHOCTh K CAaMOBOCITPOM3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH

JKUBBIX OPraHU3MOB. I[CJICHI/IC KJICTKK — OCHOBA pOCTa, pa3BUTHUA N PAaSMHOXCHUA
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opranu3moB. becnonoe pasmHoxenue. IlomoBoit mpomecc W MOJOBOE
pa3MHokeHue. OmIo10TBOPEHHUE, €ro OMOJOTHYECKOE 3HaUCHHE.

[Tonstne 06 MHAMBUIYATEHOM (OHTOTEHE3), YMOPHOHAIEHOM (IMOPHOTEHE3)
U TOCTAMOPHOHATIBLHOM pPa3BUTHU. WHIMBUAyanbHOE pa3BUTHE YENIOBEKAa M €ro
BO3MOYKHBIE HAPYIICHHUS.

OO6uue npeacTaBiaeHus: 0 HACIEICTBEHHOCTH U U3MEHYMBOCTH. | 'eHeTnyeckas
TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHusa. HacnegoBanue
NpU3HakoB y d4esoBeka. [lonoBele xpoMocombl. CLEIIEHHOE C  I0JIOM
HacienoBaHue. HacnencrtBenHele  OoJie3HM — YellOBEKa, MX  MPUYMHBI U
npodunaktuka. CoBpeMEHHbIE MPEACTABIEHUS O T€HE U TEHOME.

['eHeTnyeckne 3akOHOMEpPHOCTH U3MEeHYMBOCTH. Kiaccudukauus ¢popm
M3MEHYHMBOCTU. BilMsHNE MyTareHOB Ha OPraHu3M YeJIOBEKa.

[Ipeamer, 3amaum U MeTOAbl ceneKuuH. ['eHeTMuyeckue 3aKOHOMEPHOCTH
cenekuuu. Yuenue H.M. BaBuiioBa 0 1meHTpax MHOTO0Opa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUN. BHOTEXHOIOI s, €€ JOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHSI.

Jlemoncmpayuu

OOMeH BelEeCTB U MPEBPAILIEHUS] JHEPTHH B KIIETKE.

Jlenenue KJIETKH (MUTO3, MEHO3).

CriocoObI 6ecroaoro pa3sMHOKEHHUS.

On10J0TBOPEHUE Y PACTEHUN U KUBOTHBIX.

NHauBHyalbHOE Pa3BUTHE OPTaHU3Ma.

HacnencTBenHblie 601€3HU YeIOBEKA.

BiusiHMe ankoronusma, HApKOMAaHNUN, KypEHHUs Ha HACJIEICTBEHHOCTb.

MyTtanuu.

MonndukanoHHas U3MEHYUBOCTb.

[{enTpbl MHOTOOOpa3Us U MPOUCXOXKIECHUS KyIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN 0TOOP.

HccnenoBanus B 001acTH OUOTEXHOJIOTHH.

llpakmuueckue 3anamus

Pemienue sneMeHTapHbIX TEHETUYECKUX 3a/1ay.

AHanM3 1 OLIEHKA 3TUYECKUX aCIIEKTOB Pa3BUTHS HEKOTOPBIX UCCIIETOBAHUI B
OMOTEXHOIOTHH.

Bun

DBOJIIOLIMOHHA Teopus W €€ poib B (HOPMUPOBAHUM COBPEMEHHOM

€CTECTBEHHO-HAYyYHOU KapTuHbl Mupa. Bun, ero xputepuu. [lomynsuusi kak
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CTPYKTypHasi €QuHWLA BUAAa W 3BoJouuU. CUHTETHYECKash TEOPHS 3BOJIOLHH
(CTD). ABmxyiine cuiibl 3BOJONUHN B cooTBeTCTBUU ¢ CTD.

Pesynbratel 3Bomounu. CoxpaHeHHME MHOrooOpasus BHIOB KaK OCHOBA
ycToiunBoro pa3Butus 6uochepsl. [Ipuunnbl BeiMupanus Bua0B. bruonornueckuii
nporpecc U OMOJIOrMYECKUI perpecc.

['MnoTe3bl MPOUCXOKIACHUS KU3HH. Y CIIOKHEHHE >XMBBIX OpPraHM3MOB Ha
3emie B MpOLECCE HBOMIONUU. AHTPONOreHe3 M €ro 3aKOHOMEPHOCTH.
JlokazaTtenbCcTBa  POACTBA  4YEJIOBEKA €  MJICKONMTAIOIIMMHU  KUBOTHBIMH.
DKoJorH4ecKre  (PakTOphl ~ AHTPOIOIEeHE3a:  YCJIOKHEHHE  MOMYJSALHUOHHON
CTPYKTYpBl BHJA, W3rOTOBIEHUE OPYAUN TpyHa, NEPEXOA OT PaCTUTEIBHOIO K
CMEUIaHHOMY THUIy IWTaHHWsA, UCHOJIb30BaHUE OTHs. llosiBIEHHE MBICIUTENBHON
NEATEIbHOCTH U YIEHOPA3AeIbHOM peur. [Iponcxoxkaenne 4enoBedyeckux pac.

Jlemoncmpayuu

Kpurepun Bua.

[Tonynsauust — CTPYKTypHasl €IMHULIA BUJIA, EAUHULA IBOJIFOLUH.

JIBHKyIIHE CHJIBI 3BOTIOLIUH.

Bo3HukHOBEHHE 1 MHOTO0Opa3ue MPUCIIOCOOIEHUN y OPTaHU3MOB.

Penkue n ncuesaromye BUAbL.

JIBMoKyIye CHITbI aHTPOIIOTEHE3a.

[Ipoucxox1eHHE YEIOBEKA U YEIOBEUYECKUX Pac.

IIpaxmuueckue 3anamus

Omnucanue ocodeil Buaa no MOpQoIoruueckoMy KpUTEPHIO.

AHanu3 1 OLIEHKA Pa3IMYHBIX THIIOTE3 IPOUCXOKIACHUS KU3HU.

Ananu3 u OICHKA PA3JINYHBIX THIIOTC3 ITPOUCXOKACHUA YCIIOBCKA.

DKOCHUCTEMBI

[TpenMeT 1 337291 SKOJIOTHH: YICHHE 00 SKOJIOTHYECKHX (hakTopax, ydeHHE O
coo0l1IecTBaX OPraHU3MoOB, yUeHHe o ouocdepe.

Dkonoruveckre (HakTopbl, OCOOCHHOCTH WX BO3JCHCTBHUS. DKOJIOTHYCCKAs
xapaktepucTuka Buaa. l[lonarue o0 skojormyeckux cuctemax. llemu nurtanus,
Tpouueckue ypoBHH. broreoreHos kak 3JKocucTeMa.

buocpepa — rmobanpHas skxocuctema. Yuenue B. WM. Bepuaackoro o
ouocdepe. Ponp xuBBIX opraHu3smMoB B Ouocdepe. buomacca. buonmornueckuii

KpyroBOpoT (Ha mpuMepe KpyroBopora yriepoaa). OCHOBHbIE HampaBleHUS
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BO3JCicTBHsl  4enoBeka Ha  Owochepy. Tpanchopmaius  ecTeCTBEHHBIX
AKOJOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM (arpoIieHO30B).

Llemoncmpayuu

Dxonornyeckue (akTophl U UX BIUSHUE HA OPTraHU3MBI.

MeXBUIOBbIE OTHOIICHHUS: Iapa3sUTU3M, XHUIIHUYECTBO, KOHKYPEHIIHS,
CUMOUO3.

SApycHOCTBH pacTUTETHLHOTO COOOITIECTRA.

KpyroBoport yraepoaa B 6uocdepe.

3aroBeIHUKHU 1 3aKa3HUKH.

IIpaxmuueckue 3anamus

CocraBneHue cxeM nepeadyu BEMIeCTB U SHEPTUH (LIeTIei MUTaHus ).

CpaBHuUTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCHUCTEM M arpodKOCUCTEM
CBOE MECTHOCTH.

Pemienue sxonoruueckux 3aaay.

AHalIM3 ¥ OIleHKA TOCIICICTBUH COOCTBEHHOU JIEATEIIBHOCTH B OKPY’Karomen
cpene, TI00AbHBIX SKOJOTUYECKHUX MPOOJIeM U MyTel UX pelieHusl.

IKcKypcuu

Mmuoroo0pa3ue BuaoB. Ce30HHbIE H3MEHEHUsT B MNpUPOjE (OKPECTHOCTH
o0pa3zoBaTeIbLHON OpraHu3aluu (YUpEKICHUS)).

EcrecTBeHHbIE u HCKYCCTBEHHBIEC ASKOCHUCTEMBI (okpecTHOCTH
npodecCHOHALHON 00pa30BaTEIbHOM OPraHn3alluy (YUPESIKICHNUSN)).

[Ipumepnsbie TeMbl pedpepatoB (10KIaT0B),

WHANBUAYAJIBbHBIX ITPOCKTOB

Martepus, GopMbI €€ ABUKESHUS U CYIIECTBOBAHHUSL.

[IepBsIit pycckuii akagemMuk M.B.JIoMmoHOCOB.

HckyccTBO U mporiecc mo3HaHusl.

®u3nKa U My3bIKaJIbHOE UCKYCCTBO.

[{BeTomy3bIKa.

®u3ukKa B COBPEMEHHOM LIMPKE.

DuU3NUECKUE METOJbl MCCIECNOBAHUS MAMSATHUKOB MUCTOPUU, APXUTEKTYPHI U
MIPOU3BEAECHUIN NCKYCCTBA.

Hayuno-TexHuueckuit mporpecc u npo0aeMbl 3KOJIOTHH.

buoTexHoNnorus U reHHas UHXeHepus — TexHoaorun XXI Beka.
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HaHoTexHOnOrnsg Kak NPUOPUTETHOE HAIPABICHUE PAa3BUTHUS HAYKU H
MIPOU3BO/JICTBA.

OxpaHa OKpy>Karomen cpeibl OT XUMUUYECKOTO 3arpsi3HEHUS.

PactBOpHI BOKpYT Hac.

YcTpaHeHue )KeCTKOCTH BOJIbl HA IPOMBIIIUICHHBIX TPEATPUITHSX.

HcTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKON XUMUH.

YTIIEeBOJBI U UX POJIb B )KUBOM MIPUPOJIE.

JKupbl Kak MPOAYKT MUTAHUSI 1 XUMUYECKOE ChIPhE.

HexBartka mpoaoBOILCTBUS Kak TI00aNbHAS MpoOiieMa YeI0BeUeCTBa U MyTH
€€ peIICHUS.

CpencrBa TUTHMEHBI HAa OCHOBE KHCIOPOJCOJEPKAIUUX OPraHUYECKUX
COECIVUHEHUH.

CHUHTETHYECKHE MOIOIIUE CPEJICTBA: IOCTOMHCTBA U HEJIOCTATKHU.

Jedurur Oenka B MUIIEBBIX NPOAYKTaX M €ro MpPeoJIoJICHHEe B paMKax
rJ100aJIbHON TTPOJIOBOJILCTBEHHOM MPOTPAMMBI.

B.W. Bepuanckuii u ero yuenue o 6uocdepe.

Hcropus u pa3BUTHE 3HAHUN O KIIETKE.

Okpyskarolasi 4ejioBeKa Cpella U €€ KOMIIOHEHTBI: Pa3jIuyHbIC B3TJISIAbI Ha
OJIHY MIpoOJIEMY.

[Tonynsuus Kak equHUIA OMOJIOTMYECKON IBOJIIOIUH.

[TomynAnus Kak 3K0J0ru4yecKas eIuHULA.

CoBpeMeHHbIE B3IJIs/Ibl HA OMOJIOTUYECKYIO SBOIIOIHUIO.

CoBpeMeHHBIE B3TJISA/Ibl HA TPOUCXOKIECHUE YETIOBEKA: CTOJIKHOBEHHE
MHEHUHU.

CoBpeMeHHbIE METObl UCCIICIOBAHUS KIIETKHU.

Cpenpl 0OMTaHMs OPraHU3MOB: IPUUMHBI Pa3HOO0pa3Hsl.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu  cojepkanusi  00MIE0Opa30BATEIBHON  TUCIIUTLTAHBI
«EctectBo3nanue» B mnpexaenax ocBoeHuss OIIOII CIIO na 6Ga3ze OCHOBHOTO
ob1iero o6pa3zoBaHusl ¢ TMoOJyuyeHHeM cpeaHero oomero odpazoBanus (IITTKPC,
[MTICC3) makcumanbHas yueOHasi Harpy3ka oOy4aromuxcs COCTaBIISIET:

o npodeccusim CIIO COLIMAJIbHO-DKOHOMUYECKOTO npoduis
npodeccHoHAIbHOTO oOpa3zoBanuss — 270 dYacoB, W3 HHUX oO0s3aTeabHas
ayUTOpHas Harpy3ka oOydJarommxcs, BKJIOYasl mpaktudeckue 3ansarus — 180

4acoB, BHEAYIUTOPHAs caMOCTosITeNbHas paboTa oOy4daromuxcs — 90 yacos;

no creuuanpHocTsIM CIIO connanbHO-3KOHOMHYECKOTO M T'yMaHUTapHOIO
npoduiieit npodeccuonaabHOro oopazoanusi — 183 u 162 yaca cOOTBETCTBEHHO,
M3 HUX o0s3aTelbHasl ayJIWTOpHAas Harpy3ka oOydJarouuxcsi, BKIIIOYas
npakTuieckue 3aHATus, — 122 u 108 4acoB COOTBETCTBEHHO, BHEAyIUTOPHAs

camocTosTeNbHas pabota obydaronuxcs — 61 u 54 gyaca COOTBETCTBEHHO.

[NPUMEPHBIE TEMATUYECKHUE ITJIAHBI

KomnnuecTBo yacoB

[Tpodunu npodeccroHabHOTO 00pa3oBaHUs

COILGIDKaHHC 06Y‘I€HPIH COIIMaJILHO- COIMMAIBHO-D)KOHOMHUYECKUHN 1
DKOHOMMYECKHU I'YMaHUTapHbIN
[Tpodeccun CITO Cneunansnoctu CITO
OU3UKA

Ayoumopnbie 3aHaAmus 82 48

BBeneunue 1 1

MexaHnuka 18 13

OCHOBBI ~ MOJIEKYJISIPHOH 15 10

(U3UKY U TEPMOJIMHAMUKHU

OCHOBBI 3JEKTPOJUHAMUKHU 22 14

KonebOanus v BOJIHBI 8 4

OneMeHThI KBaHTOBOM 12 4

U3k

Bcenennas u ee sBomonus 6 2

BHeayautopHasi caMOCTOsITeIbHAsI padoTa
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IToaroroska YCTHBIX
BBICTYILJICHUN o
3alaHHBIM ~ TE€MaM, 3CCe,
JOKJIAJI0B, pedepaTos,
WHJMBUTyaJIbHOTO MPOEKTa
C HCMOJIb30BaHHeM HHGOP-
MAalMOHHBIX  TEXHOJOTHH,

AKCKYpPCHUU U JP.

41

24

Ilpomexncymounas ammecmayus 6 popme oughgpepenuyuposannozo 3auema

HToro 123 12
XUMUAI

Ayoumopnvle 3ansmus 48 36/30

BBenenne 2 2

Oomas u 30 16/14

HEOPraHuYecKasi XuMHUs

OcCHOBHBIE  TIOHATHS U 4 2

3aKOHBI XUMHUU

[lepuomuueckui 3aKOH W

Ileppnonnueckas  cucrema 4 2

XUMHUYECKHUX DJIIEMEHTOB

JI. . Menneneena

CrtpoeHue BeniecTna 2 2

Bopa. PactBopsl 4 2

XUMHUYECKHE PEAKIUU 6 2

Knaccudukanus  Heopra- 4 2

HAYECKUX COEOUHEHUU U

UX CBOICTBaA

MeTtayuibl 1 HEMETAJUIBI 6 4/2

Oprannyeckasi Xumus 12 18/14

OcHOBHEIE TOHATHUS

OPTraHUYECKON XUMHUH 2 2

U Teopusl CTpOECHUS]

OPTraHUYECKUX COCTMHEHUN

YraeBoopoasl " 1504 4 2

MPUPOJHBIE UCTOUYHUKH

Kucnopoacoaepxanue 4 2

OpraHuyYecKue

COETMHEHHUS

A3oTcopaepikaiiue 2 2

OpPTraHN4YCCKHUC COCOAUHCHUA.

ITomumepsbl
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XHUMHUS U KU3HDb 4 2
Xumus u OpTraHu3M 2 4/2
4eJI0BEeKa

XuMmus B OBITY 2 4/2
BHaeayauropHasi camocTosiTe/iIbHasi padoTa

IToaroroska YCTHBIX

BBICTYILJICHUN o 24 18/15
3aJJaHHBIM TE€MaM, 3cCCe,

JIOKJIaJIOB, pedeparos,

VMHIUBUIYAIBHOTO MPOEKTa
C HCHOJIb30BaHHEM HHGOP-
MaIlMOHHBIX TEXHOJIOTUHA U

APp.

Ilpomexncymounas ammecmayusn popme ougghep

CHUUPOBAHHO20 3a4ema

Htoro 72 54/45
BNOJIOT'UsA

Ayoumopnbie 3anamus 49 38/30

buonorus - COBOKyITHOCTb

HAYK O )KMBOU MPUPO/IE. 2 4/1

Metonabl HAy4HOTO

MMO3HaHUS B OMOJIOTUU

KieTka 13 10/8

Opranusm 12 8/6

Bun 12 8

DKOCUCTEMBI 10 8/7

BueayauropHasi caMmocTosiTe/IbHAsi padoTa

IToaroroska YCTHBIX

BBICTYILJICHUN o 24 19/15

3alaHHBIM ~ TE€MaM, 3CCe,

JOKJIAJ0B, pedepaTos,

WHJVMBHUAYaJILHOTO TIPOEKTa

C MCHOJIb30BaHHEM HHGOP-

MallMOHHBIX TEXHOJIOTUW U

APp.-

Hroro 73 57/45

Ilpomesrcymounas ammecmayus ghopme ougghepenyuposannozo 3auema

270 183/162

Bcero
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU OBYYAIOHIUXCHA

Copepxxanue o0ydeHus

XapakTepucTuKa OCHOBHBIX BUJIOB JCSATEIHHOCTH
oOy4Jarommxcst
(Ha ypoBHE YUeOHBIX ACHCTBUN)

PU3UKA

BBenenue

Pa3Butue crnocoOHOCTEN SCHO W TOYHO HW3JIaraTh
CBOM MBICIH, JIOTUYECKH OOOCHOBBIBaTH CBOIO
TOYKY 3pEHHs, BOCHPUHHMATh M aHAIU3UPOBATh
MHEHHUS COOECeHUKOB, MPU3HABAs [IPABO JPYIroro
YeJIoBeKa Ha THOE MHEHHE.

[IpuBeneHue npUMEPOB BIUSHUS OTKPBITHA B
bu3NKe Ha TPOrpecc B TEXHUKE U TEXHOJIOTHH
IPOU3BOJICTBA

Mexanuka

Kunemartnka

OzHakomieHne co  crmocobaMy  OMHCAaHUsA
MEXaHUYECKOTO JBW)XEHHUS, OCHOBHOM 3ajadyeil
MEXaHUKHU.

N3yyeHue OCHOBHBIX (DUBMUECKUX  BEJIUYUH
KMHEMaTHKU: nepeMelIeHus, CKOPOCTH,
YCKOPEHHUSI.

HabGntogenne OTHOCHUTEIBHOCTH MEXAaHHUYECKOTO
IBIOKEHUSI. DOpPMYIUPOBAHUE 3aKOHA CIIOKECHHUS
CKOpPOCTEM.

Hccnenosanue PaBHOYCKOPEHHOTO
OPSIMOJIMHEMHOTO  JIBIDKEHUS (Ha  TpuUMepe
CBOOOJHOTO TAJEHUS TEI) U PABHOMEPHOTO
JBH>KEHUS T€Ja IO OKPY>KHOCTH.

[TonnmaHnue cmpIicTa OCHOBHBIX  (PH3UYECKUX
BEJIMYMH,  XapaKTEpU3YIOIIMX  PaBHOMEPHOE
JIBIKEHUE Tesa M0 OKPY>KHOCTH

JlnHamuka

[ToHnmanue cMmbicia TakKuX (PU3MYECKUX MOJIENeH,
KaK MaTepuajbHas TOYKa, MHEpIMalIbHas cUcTeMa
oTcuera.

N3mepenue mMacchl Tena pa3nuyHbIMUA CIIOCOOAMHU.
Nsmepenne CUJI B3aMMOJICUCTBUSA Tell.
Bolunicienue 3HaueHUsT YCKOpPEHHMsI Tel 1O
U3BECTHBIM 3HAYEHUSM JECHCTBYIOIIMX CUJI U Macc
TeN.

YMeHue pasnuuarh CHIy TSKECTH U BEC Tela.
OObsicHeHHEe W TPHUBEJACHUE MPUMEPOB SBICHUS
HEBECOMOCTH.

[IpyumMeHeHne OCHOBHBIX TOHATHH, GopmMynl Hu
3aKOHOB IMHAMMKH K PEHICHUIO 3a]1a4
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3aKOHBI COXPaHEHHUS
B MEXaHHKE

OObsicCHEHNE PEAKTUBHOTO NBI)KCHHS HA OCHOBE
3aKOHA COXpaHeHHusi wumnynbca. [IpumMenenue
3aKOHA COXPAHCHUS MMITYJIbCA JJISI BBIYUCICHUS
VU3MEHECHHAU CKOpPOCTEHN Tell npu ux
B3aMMOJICHCTBHUSIX.

Beruncnenne  paboThl  CUI W U3MEHEHMS
KMHETHUYECKOW SHEPTUH TENa.

BpruuciieHue NOTEHUHUATBHOW JHEPIUM TEJI B
rPaBUTALIMOHHOM TIOJIE.

XapakTepuCcTUKa MPOU3BOJAUTEILHOCTH MAIIMH U
JIBUTATEIICH c HUCIIOJIb30BAaHUEM  ITOHSTHSA
MOIIIHOCTH

OCHOBBI MOJICKYJIIPHOM (PU3UKHU M TEPMOJTMHAMUKHU

MonekynspHas ¢puznuka

DopMyIUpPOBaHUE OCHOBHBIX MOJIOKEHHMN
MOJIEKYJISIPHO-KHHETUYECKON TEOpHUH.
Brimonnenue AKCIIEPUMEHTOB, CITyKalux
000CHOBaHUEM MOJIEKYISIPHO-KUHETUYECKON

teopuu. HaGmronenue

OpOYHOBCKOTO ABMKEHHUS U sIBJICHUs TUPy3HH.
Omnpenenenue napameTpoB BEIIECTBA B
ra3oo0pa3HoM  COCTOSIHUM  Ha  OCHOBAaHHUH
yYpaBHEHUSI COCTOSIHUSI MJI€aJIbHOTO Ta3a.
[Ipencrapnenne B BUAe Trpaduka H30XOPHOTO,
M300apHOTO ¥  HM30TEPMHUUYECKOTO TPOIECCOB.
Brruucnenne cpegHend KWHETUYECKON SHEPTUU
TEIJIOBOTO JIBIDKCHUSI MOJIEKYJI IO W3BECTHOM
TeMIIepaType BEIeCTBa.

M3mepenne BIa)KHOCTH BO3AyXa

Tepmogunamuka

OKCIEPUMEHTAIBHOE HCCIIEIOBAHUE TEIUIOBBIX
CBOMCTB BEILIECTBA.

Pacuer xonuuecTBa TEIIIOTHI, HEOOXOIUMOTO IS
OCYLIECTBIICHUS nporecca IIPEBPALLECHHUS
BEIECTBA M3 OJHOIO arperaTHOr0 COCTOSIHUS B
Ipyroe.

Pacuer u3MeHeHUs BHYTPEHHEH OJHEPIUM Tell,
paboThl U MEpelaHHOrO0 KOJWYEeCTBa TEIUIOTHI Ha
OCHOBAHHH MEPBOT0 3aKOHA TEPMOJAUHAMUKH.
OObsicHEeHHE TPHUHIMIIOB JEHCTBUS TEIUIOBBIX
MAaIlVH

OCHOBBI 3JIEKTPOTMHAMUKH

SHCKTpOCTaTI/IKa

Beruucnenue cun BSaHMOﬂeﬁCTBHH TOYCYHBIX
QJICKTPUYICCKUX 3apAd0B.

Breruucnenue HamnpsHKCHHOCTH W IIOTCHIHMAJIA
OJICKTPHUYCCKOI'O TIIOJd OJHOIr'O0 M HECKOJbKHX
TOYCYHBIX 3apAJ0B.
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N3mepenue pasHOCTH TOTCHIUATIOB.

[IpuBenenue IIPUMEPOB IIPOBOJTHUKOB,
JIVBJIEKTPUKOB U KOHJIEHCATOPOB.

HabGmionenne  siBlIeHUS ~ 3JIEKTPOCTATUUYECKOU
VHIYKLIWHU U SIBJICHUA MOJAPU3ALUN JUIEKTPUKA,
HaXOJILIErocs B dJEKTPUYECKOM T10JIE

IlocTOAHHBIN TOK

N3mepeHne MOUTHOCTH 3JEKTPUUECKOTO TOKa.
Nzmepenne 3/IC u BHYTpEHHEIrO COMPOTUBIICHHUS

UcTouHnka  Toka. COOp M HCIBITaHUE
AIIEKTPUUECKUX nenei C pa3nuYHbIM
COCIMHEHHWEM  NPOBOJHUKOB,  pacueT  ux
apamMeTpoB

MarauTtHoe noJie

Habmaronenue nefcTBUsS MAarHUTHOTO TTOJIS Ha
MPOBOJTHUK C TOKOM, KAapTUHOK MAarHUTHBIX
TOJICH.

@opMynupoOBaHHE IIpaBWJIa JIEBOM pPYyKU A
ONpEJICTICHNS HAMIPABJICHUS CUJIBI AMIIEpa.
Brruuciienue cui, IEMCTBYIOIMX HA MPOBOJHUK C
TOKOM B MarHUTHOM I10Jie, O0OBSICHEHUE MPUHIIUTIA
JICUCTBHS AJIEKTPOJIBUTATEIA.

HUccnenmoBanne  ABICHUS  DIEKTPOMArHUTHOMU

WHIYKITAN
Kosie0aHus 1 BOJIHBI
Mexanunueckue konebanus | [IpuBenenue IPUMEPOB KoJie0aTeIbHbBIX

X BOJIHBI

nBvxkeHn. VccnenoBanne 3aBUCUMOCTH TTEPUOJIA
KoneOaHUii MaTeMaTHUYECKOr0 MAasTHHKAa OT €ro
JUIMHBI, MacChl ¥  aMIUIUTYIbl  KoJIeOaHUH.
Ornpenenenre yCKOPEHUsS CBOOOJHOTO TAJEHUS C
ITOMOIIIbI0 MAaTEMaTHUYECKOTO MasATHHKA.
Habmonenne  koneGaHuii  3Bywamero  TeJja.
[IpuBenenune 3HAUCHUS CKOpPOCTH
pacnpocTpaHEHHs] 3ByKa B Pa3IMYHBIX Cpeaax.
YMeHue oO0BSCHITh HCIOJb30BAaHUE YJIbTPa3ByKa
B MEIUIIMHE

DJIEKTPOMarHuTHHIC
KOJIeOaHMs M BOJTHBI

HabGmonenne ocuuwmiorpaMm — rapMOHHYECKHX
KOJIEOaHUM CUJIBI TOKA B IICTIH.

OObscHEeHHE MPEBpaIleHUs] YPHEPTUH B HJICATbHOM
K0JIe0aTEIILHOM KOHTYPE.

N3yyenne ycTpoilcTBa W MNpPUHIMIA ACHUCTBUA
TpaHcdopmaropa.

AHanmu3 cxXeMbl Tepefaud JIIEKTPOIHEPruu Ha
OO0JIbIIINE PACCTOSHHUS.

[IpuBenenue mnpUMEPOB BUJOB  PAIUOCBA3U.
3HaKOMCTBO C YCTpPOMCTBaMH, BXOJSIIUMH B
CHUCTEMY PaJIMOCBSI3H.
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O6cyxnenne 0coOEHHOCTEH PpacmpoOCTPaHEHUs
PaIMOBOJIH

CBETOBBIE BOJIHBI

[IpumeHeHre Ha MPAKTUKE 3aKOHOB OTPaXKEHUS U
NpEJIOMIICHUSI CBE€Ta NPU  PEIICHUH  3ajad.
HaGntonenue siBinenuss qudpakuvv U TUCIEPCUU
CBeTa.

YMeHue CTpouTh H300paKeHUs MPEIMETOB,
JaBaeMble JIMH3aMu. Pacuer onThyeckod CHIIbI
JIMH3bI

DneMEeHThl KBaHTOBOM (DU3HUKHU

KBaHTOBEIE CBOICTBA
CBETAa

HaGmronenue  ¢orosnexrpudeckoro  sddexra.
Pacuer MakcMMaIbHOW KMHETHYECKOW JHEPTUH
AJIEKTPOHOB TIpH PoTorhexTe

dusuka atoma

dopmynupoBaHHE IIOCTYJIATOB bopa.
HaGmtoneHne nuHEHYaToro U HENPEPHIBHOIO
CIIEKTPOB.

PacdeTr 4yacTOoThl M JJIMHBI BOJIHBI MCIYCKAa€MOTO
CBeTa TMpU TIepexojie aroMa U3  OJHOTO
CTallMOHAPHOI'O COCTOSIHUS B APYTOE.

OO0bsicHEHHE TPUHIIMIIA ICUCTBUSA Jlazepa

®du3rKa aTOMHOrO s7Ipa
Y JIEMEHTAPHBIX
YaCTHI]

HaGmronenue TtpekoB anmb(da-yacTui; B Kamepe
Bunbscona. Perucrtpanus sSaepHbIX H3IIy4eHUH C
MIOMOIIIBIO cueTunka ['elrepa.

Pacuer sHeprum cBs3u aTOMHBIX SAEP.
[ToHuMaHre EHHOCTH HAay4YHOr'O MO3HAaHHUS MHpa
HE BOOOIIEe AJi1 4YelIOBEYeCTBA B IIEJIOM, a MJIs
KOKJIO0TO  Oo0ydaromerocss JIMYHO, IEHHOCTH
OBJAJCHUSA METOJOM HAy4YHOrO TO3HAaHUS s
JTOCTHKEHHUSI yCIiexa B JJI000M BUJE TPAKTUUECKON
NEATEIIbHOCTH

Bcenennas u ee OBOJIIOIIMA

CrtpoeHue u pa3BuTHE OO0bsacHeHne MOJEIIH pacIMpsIoIencs
Bcenennon Bcenennon
IIpoucxoxnenue HaGmonenue 3Be3n, JIyHBI U MIaHET B TENECKOIL.

COJIHEYHOU CUCTEMBI

Ha6J'HOI[eHI/Ie COJIHCYHBIX IIATCH C IIOMOIIbBIO
TCIICCKOIIa

XUMUs

BBenenue

PackphiTHe BKJIaJjla XMMHUYECKON KapTHHBI MHpPaA B
CIMHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUpa.
XapakTeprucTUKa XMMHHM KaK MPOU3BOJAUTEIHHON
CHJIBI O0IIIECTBA

Baxxaenmme XuMHU4yeCKUe
NOHATHUA

YMeHue garb OINpeneneHue U OIepupoBaTh
CJIEIYIOILUMHU XUMUYECKUMU MOHATHUSIMH:
«BEIIECTBO», «XHMHUYECKHI 3JIEMEHT», «aTOM»,
«MOJIEKYJa», «OTHOCHUTEJbHbIE aTOMHAas U
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MOJICKYJISIpPHAsE MAacChl», «HOHY», «aJUIOTPOIUS»,
«H30TOTIBIY, «XUMHUYECKast CBSI3bY,
«ANEKTPOOTPHUIIATETEHOCTDY, «BaJICHTHOCTDY,
«CTEMEHb  OKHUCIEHUS», «MOJIb», «MOJSIpHas
Macca», «MOJSIpHBII  00BEM  ra3o00pa3HBIX
BELIECTB»,  «BELIECTBA  MOJEKYJISPHOIO U
HEMOJICKYJIIPHOTO  CTPOGHUS»,  «PaCTBOPHIY,
«ANEKTPOJIUT u HEDJIEKTPOIIUTY,
«ANEKTPOIUTUYECKAS JVCCOLTUAITUS,
«OKUCTIUTENh U BOCCTAHOBUTEINb», «OKUCICHUE U
BOCCTaHOBJICHHE»,  «CKOPOCTb  XUMHUYECKOU
peakuum, «XUMHUYECKOE paBHOBECHEY,
«YTJIEPOIHBIN CKEJIETY,

«QYHKIMOHAIbHAS TPYINAY, KU30MEPHS»

OCHOBHBIE 3aKOHBI
XUMUHU

@OopMyIMPOBAHUE 3aKOHOB COXPAaHEHUs MacChl
BEIIECTB W TOCTOSIHCTBA COCTaBa BELIECTB.
Y cTaHOBIEHNE TPUUMHHO-CIIEICTBEHHON CBS3H
MEXIY  COIEpXKaHUEM  OTUX  3aKOHOB WU
HalMCaHUEM XUMHUYECKHX (OpMYJ U YpaBHEHHH.
PackpeiTHe (PU3MUECKOrO CMBICIA CHUMBOJIMKHU
[Tepunoanueckoit TaOJIULIBI XUMHUYECKUX
anementoB JI. WM. MenneneeBa (HOMEpoB
3JeMEeHTa, Mepuoia, TPYIIbl) M YCTAHOBJIEHUE
IIPUYUHHO-CJIEICTBEHHON CBA3U MEXKITY
CTPOEHHMEM  aTOMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHHUsl CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX
VMMM BEUIECTB B [IEPUOJIAX U IPYIIIAX.
XapaKkTepUCTHKA AJIEMEHTOB MAJIBIX NIEPUOAOB IO
ux noJsioxeHuro B Ilepnognueckon cucreme /1. U.
MenneneeBa

OCHOBHBIE TEOPUHU
XUMUU

VYcranoBnenue 3aBUCHUMOCTH CBONCTB
XUMHUUYECKUX BEHIECTB OT CTPOCHHS AaTOMOB
00pa3yIoluX X XUMUYECKUX IJIEMEHTOB.
XapakTepuCTUKa BAKHEUIIINX TUIIOB XUMHUUYECKUX
CBSI3€ M OTHOCUTEIBHOCTU JTOW THIIOJOTHH.
OObsicHEeHHE 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX COCTaBa M CTPOCHUS KPUCTALIMYECKHUX
PELIETOK.

OopMyIMPOBAHUE OCHOBHBIX MOJIOKEHUU TEOPUU
AIEKTPOIUTUIUECKON JTACCOLMALINU 151
XapaKTEpUCTUKA B CBETE ITOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUM.
@opMyIUPOBAHUE OCHOBHBIX IOJOKEHUN TEOPUU
XUMHUYECKOTO CTPOCHUS OpraHUYECKUX
COCAMHEHUN W XapaKTEepUCTUKA B CBETE JTOU
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TEOPUU CBOWCTB BAXKHEUIIMX IPEACTABUTENECH
OCHOBHBIX KJIaCCOB
OPTaHUYECKUX COCTUHEHU

Baxuenmme BemiecTa
Y MaTepHUaIbI

XapakTepuCTUKa CTPOCHUS aTOMOB M KPUCTAJUIOB
U Ha OTOH OCHOBE OOMMX (PUINYECKUX U
XUMHUYECKUX CBOMCTB METAJLUIOB U HEMETAJIOB.
XapakTepucTuka COCTaBa, CTPOCHMsI, CBOMCTB,
NOJIY4CHUS U IpUMEHEHUue BaKHEHIINX
HEMETaJUIOB.

XapakTepucTuka cocTaBa, CTPOEHMs M OOLIMX
CBOMCTB BaXHEHUIINX KJIACCOB HEOPraHUYECKUX
COCIUHEHUM.

Onucanne coctaBa M CBOMCTB  BaKHEMILHX
IIPEACTABUTENIEM  OPraHWYECKUX  COCAUHEHUM:
METaHoJa M 3TAHOJA, CIOXKHBIX 3(UPOB, KHUPOB,
MBI, KapOOHOBBIX KHCIOT (YKCYCHOW KHCIIOTBI),

MOHOCAaXapHua0B (TTIFOKO03BI), JACAXapUI0B
(caxapo3sl), mosmMcaxapusioB  (Kpaxmaia U
1EJUTIOI03b), aMHHOKHCIIOT, OCIIKOB,

HCKYCCTBCHHBIX U CHHTCTUYCCKUX ITOJIUMCPOB

XUMHAYECKUN SI3BIK
A CUMBOJINKA

Hcnons3oBanue B yueOHON U MpodheCcCUOHATBHOM
NEATEIBHOCTH ~ XUMUYECKMX  TEPMUHOB WU
CHUMBOJIUKHU.

Ha3zpiBaHre M3ydeHHBIX BEUIECTB 10 TPUBUAIBHOU
WJIA MEXIYHAPOJHON HOMEHKIIATYPE U OTPAKECHUE
COCTaBa  ATUX  COCAWHEHUUW C  IOMOIIBIO
XUMUYECKUX (HOPMYII.

OtpaxeHne XUMHUYECKUX TMPOIECCOB C MOMOIIBIO
YPaBHEHHUN XUMUYECKHUX PEAKIIHUI

XUMHYECKHE pCaKkunun

OOBsiCHEHUE CYITHOCTH XHMHYECKUX IPOIIECCOB.
Knaccubukanus  XUMHYECKUX  pEakuuil 1o
pa3JIMYHBIM MPU3HAKAM

XUMHUYECKAUN IKCITIEPUMEHT

BbINOJIHEHHE  XMMHUYECKOTO  JKCIIEPUMEHTa B
IIOJJTHOM COOTBETCTBUU C TIPaBHJIAMHU TEXHHUKH
0€30MacHOCTH.

HaGmonenue, ¢ukcupoBaHne ©  ONMHUCAHUE
pe3yJabTaTOB MPOBEICHHOTO SKCIIEPUMEHTA

Xumuyeckasi H”HPopMaIus

[IpoBenenue CaMOCTOSITENTEHOTO noucka
XUMHUYECKON HHPOpMAIIH

C HCIOJIb30BaHUEM  pPa3IMYHBbIX HCTOYHHKOB
(Hay4yHO-TIOMYJISIPHBIX M3/1aHUM, KOMIIbIOTEPHBIX
0a3 JTAHHBIX, pecypcoB HNHuTtepHeTa);
UCTIOJIb30BaHNE KOMIBIOTEPHBIX TEXHOJOTHH IS
00paboTKH U Nepeiayu XUMUYECKON HHPOpMALIUU
U €€ PEJICTABICHNS B PA3JIMYHBIX (hopMax
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[Ipodunsroe u mpodec-
CHOHAJIEHO 3HAYMMOE
coepKaHme

OO0bsacHenne XUMHAYECKUX SABJICHUU,
OPOUCXOASAIIMX B  TIpupone, OBITY W Ha
IIPOU3BOJICTBE.

CobmroieHne mpaBUil SKOJIOTHUECKH TPaMOTHOTO
MOBEACHUS B OKPYKAIOILEH Cpeae.

OneHka BAMSHUS XUMUYECKOTO 3arpsA3HEHUs
OKpY’)KaloIlled Cpellbl Ha OpPraHu3M 4YeJIOBEKa M
JPYTHE KUBBIE OPTaHU3MBI.

Cobmronenrie npaBuil 6€30MaCHOrO OOpalleHusl C
TOPIOYMMH ¥ TOKCHYHBIMH  BEIICCTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM.

Kputnueckas OLICHKa JOCTOBEPHOCTH
XUMHYECKOM HH(OpMAIMK, TOCTyHaromen u3
pa3HbIX HICTOYHHUKOB

BUOJIOI'UsA

buosorus - COBOKYITHOCTB
HayK O JKHMBOW IIpUPOJE.
Meronsl HAy4HOI'O
NO3HaHUsI B OMOJIOTUH

3HAKOMCTBO C O0BEKTAMU U3YUYEHUST OMOJIOTHH.
BrisiBnenne ponm Ouonorud B (OPMUPOBAHHUU
COBPEMEHHOW eCTECTBEHHO-HAYYHOW KapTHUHBI
MUPA U TPAKTHYECKOHN JEeITeTbHOCTH JIFOICH

Kierka

3HAKOMCTBO C KIETOYHOH TEOPUEH CTPOEHUS
OpPraHU3MOB.

[Tosmyyenune npeacTaBaeHUs O PO OPraHUYECKUX
Y HEOPraHMYECKUX BEILIECTB B KIICTKE.

3HaHWE CTPOCHHUS KIETOK IO pe3yibTaTaM padoThI
CO CBETOBBIM MUKPOCKOITOM.

YMeHHne OnuchIBaThb MUKPONpPENapaTbl KIETOK
pacTeHul. Y MEHUE CPaBHUBATHh CTPOCHHE KIETOK
pacTeHuu M JKUBOTHBIX IO  TOTOBBIM
MHUKpOIIpenaparam

Opranuszm

3HaHME OCHOBHBIX CIOCOOOB  Pa3MHOMKEHHS
OpPraHu3MOB, CTAaJMii OHTOTE€HE3a Ha MpPUMEPE
YeJI0BEKA.

3HaHWE MPUYMH, BBI3BIBAIOIIMX HAPYILICHHUS B
Pa3BUTUU OPTAHU3MOB.

YmMeHue M10JIb30BAThCA TE€HETUYECKOU
TEPMHUHOJIOTMEM W CHUMBOJIMKOM,  peIIaTh
MPOCTEHIINE TEHETUYECKUE 3a1auu.

3HaHMe  OCOOEHHOCTEH  HACIEACTBEHHOW U
HEHACIIEICTBEHHON  M3MEHYMBOCTH M MX
OMOJIOTUYECKOMN POJIM B DBOJIOIMH KUBOTO

Bun

YMeHue aHaIM3UpoBaTh U OLICHUBATH Pa3IuYHBIC
TUIIOTE3bI TPOUCXOKICHHUS )KU3HU Ha 3eMJIe.
YMeHue MNpoBOAUTH OIKCAHUE OCO0EW OJHOro
BHJIa 110 MOP(HOJIOTUUECKOMY KPUTEPHIO.
Pa3BuTHe CIIOCOOHOCTEH SICHO M TOYHO H3JIaraTh
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CBOM MBICTTH, JIOTUYECKA OOOCHOBBIBATH CBOIO
TOYKY 3pEHUS, BOCIPUHUMATh U aHAJIU3UPOBATH
MHEHHUS COOECeTHUKOB, MMPU3HABAS MIPABO JPYTOTo
YyeJ0BeKa HA MHOE MHEHHE.

YMeHue J10Ka3blBaTh POJICTBO YEJOBEKa U
MJIEKOMUTAIONINX, OOIIHOCTh W  PABEHCTBO
YeJIOBEYECKHX Pac

IKOCUCTEMBI

3HaHUEe OCHOBHBIX IKOJOTUYECKUX (PAaKTOPOB U UX
BJIUSIHUS HAa OPTaHU3MBI.

3HaHue OTJIMYUTENbHBIX PU3HAKOB
HCKYCCTBEHHBIX COOOILIECTB - arpOIKOCUCTEM.
[Tony4yeHue mpeAcTaBICHUS O CXEME SKOCHCTEMBI
Ha npuMepe ouocdepsl.

JleMoHCTpanusi yMEHHMs IIOCTAHOBKM  LEJIEH
NEeATEeIbHOCTH,  IJIAHUPOBAHHE  COOCTBEHHOM
NEATEITbHOCTH I JTOCTYDKCHHSI TOCTABJICHHBIX
nesieil, MpeABUACHUS BO3MOXXHBIX PE3yJIbTaTOB
ATUX JCUCTBUH, OpraHU3AIMH CAMOKOHTPOJIS U
OTICHKY TIOJTYYCHHBIX PE3yJIbTaTOB.

OOyueHue CcOONIOACHUIO TMpaBUIl TOBEJACHUS B
npupoze, OepexHOMY OTHOUIECHUIO K
OMOJIOTMYECKUM  OOBbeKTaM  (pacTeHHsIM U
YKUBOTHBIM M UX COOOIIECTBAM) M UX OXpaHe
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