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HHOACHUTEJIBbHAA 3AIIUCKA

[Tporpamma yuebnoi mucuurumabl bJ1.08 EcTtecTBO3HaHMe mnpenHazHadyeHa I U3YUCHHS
B Mpo¢ecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aLUAX, PEATH3YIOIINX 00pa30BaTEIbHYIO MPO-
rpamMmy cpeaHero oo1iero oopazoBaHus B peiesiax OCBOCHHSI OCHOBHOM MpodeccruoHanbHON 00-
paszoBatensHO# iporpammel (OITOIT) CITO Ha 6a3e ocHOBHOTO 0011IeT0 00pa3oBaHuUs MPHU MOATO-
TOBKE CIIEIIMATNCTOB CPEJHEr0 3BEHA U SBJSETCS YacThi0 0a30BOM OCHOBHOM MpodeccnoHanbHOM
o0pazoBaTenbHON porpaMmsl B cootBercTBUH ¢ PT'OC.

Coneprkanne nporpammel bJ1.08 EctecTBO3HaHME HANPaBICHO HA TOCTUKEHUE CIETYIOIINX
Lenen:

o OCBOEHHE 3HAHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa U METOAAX

€CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanOoJee BaXKHBIMU UACIMHU U TOCTHKEHUSMH

€CTECTBO3HAHMSI, OKA3aBIIMMU OTPEAEISIONIEe BIUSHAE HA Pa3BUTHE TEXHUKHU U

TEXHOJIOTHI;

o OBJIAJICHUE YMEHUSMU IPUMEHSTD MTOJYYCHHBIC 3HAHUS JUTsI OOBSICHEHUS SIBICHUI

OKPYKAaIOIIEeTr0 MUpa, BOCIPHUATHS HH()OPMALIMK €CTECTBEHHO-HAYYHOTO U TIpodec-

CHOHAJIbHO 3HAUYMMOT0 COZAEPKAaHUs; pa3BUTHE NHTEIJIEKTyaJIbHbIX, TBOPYECKUX

CIIOCOOHOCTEH Y KPUTHUYECKOTO MBIIIJICHHUS B X0JI€ MPOBEICHUS IPOCTEHIIINX UCCIIEeIOBaHUH,
aHaJM3a SIBIICHUH, BOCTIPHTHS M HHTEPIIPETAIIH €CTECTBEHHO-HAYYHOI HH(OpMAIHH;

. BOCIUTaHHE YOEXKJIEHHOCTH B BOSMOXHOCTHU MO3HAHMSI 3aKOHHOM IPUPO/IbI U UC-

MOJIb30BAaHUS JOCTUKEHHUI €CTECTBEHHBIX HAYK AJI Pa3BUTHUS IIUBUIIM3AINH U TO-

BBIIIICHUS KAYECTBA KU3HH,

o MPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHUN B MPOQPECCHOHATIBHON AEATEIbHOCTH U
MOBCEHEBHOMN XKHU3HU U1 0OecreueHus: 0€30MacCHOCTH JKU3HEAEITEeNbHOCTH; TPAMOTHOI'O UCIIOJIb-
30BaHUs COBPEMEHHBIX TEXHOJIOTUI; OXpaHbl 3J0POBbSI, OKPYKAIOIIEH CPEIbl.

B nporpammy BKIIIOUEHO COZiepKaHuE, HAalIPaBIEHHOE HAa (JOPMUPOBAHUE Y CTYIEHTOB

KOMITETCHIINI, HeOOX0AUMEIX JiJI KauecTBeHHOTO ocBoeHus OIIOII CITIO na 6a3e 0CHOBHOTO
o011ero o0pazoBaHusl € MOIYYEHUEM CpPEeTHEro 001Iero 00pa3oBaHus; MPOrpaMMBbl OJTOTOBKH KBa-
TU(GUIUPOBAHHBIX pabOYMX, CIyXKaIIKUX; MPOTrPaMMbI MOJATOTOBKH CIELMAIMCTOB CPEAHEr0 3BEHA
(IIIIKPC, MIICC3).

[Tporpamma yueOHo¥ aucuuminunbl bJ1.08 EcrecTBo3HaHue siBiseTcss OCHOBOW JJsl paspa-
060TKHU pabounx Mporpamm, B KOTOPBIX MpodeccuoHanbHble 00pa3oBaTelibHbIe OPraHU3alM1, pealu-
3yIoIIHre 00pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEro OOIIero oOpa3oBaHUS B TMpeleiax OCBOCHUS
OIIOII CIIO nHa 6a3e 0OCHOBHOTO 0011ero 00pa30BaHus, YTOUHSIOT COAEep)KaHUe yueOHOTro MaTepH-
aJia, ocJIeJ0BaTeIbHOCTh €r0 U3YUYEeHHUs], pacpe/iejieHre yUeOHbIX YacoB, TEMAaTHKY pedepaToB (10-
KJIQZI0B), UHAUBUAYAIBHBIX MPOEKTOB, BUJIBI CAMOCTOSTEIBHBIX PabOT C y4eTOM CHElU(UKUA MPO-
rpaMM MOATOTOBKHM KBaJU(UIMPOBAHHBIX pab0OYMX, CIyXallKUX, CHELHATUCTOB CPEIHEro 3BEHa,
OCBaMBaeMoi MPo(ecCcuu Ui CIIEIHaTbHOCTH.

[TporpaMmMa MOXET HUCIOJIb30BAThCA APYTUMHU MPOPECCUOHANTBHBIMU 00pa30BaTENbHBIMU Op-
TaHU3aLUSAME, PEATU3YIOIUMHE 00pa30oBaTeIbHYI0 MPOrpaMMy CpeaHero oodmiero oOpa3oBaHUs B
npeJienax 0CBOEHUsI OCHOBHOM MpodeccrnonanbHoi oopazoBatenbHOl nporpammbsl CI1O Ha 6aze oc-
HOBHOTO 0o61Iero oopazosanus (ITITKPC, TITICC3).

OBIIAS XAPAKTEPUCTUKA YYESFHOM JUCITATIIAHBI
b/1.08 ECTECTBO3HAHMUE

EcrecTBO3HaHME — HayKa O SIBICHUSIX U 3aKOHaX Mpupojabl. COBpeMEHHOE eCTeCTBO3HAHUE
BKJIFOYAeT MHOKECTBO €CTECTBEHHO-HAYYHBIX OTPACIICH, U3 KOTOPHIX Han00JIee BaKHBIMHU SIBIISIOTCS
¢uzuka, xumus u 6uonoruss. OHO OXBATHIBACT IIUPOKHUII CIIEKTP BOIIPOCOB O Pa3HOOOPA3HBIX CBOM-
CTBaX 00BEKTOB MPUPO/IBI, KOTOPBIE MOYKHO pAacCCMaTPHUBATh KaK €AMHOE IIEJI0€.

EcrecTBeHHO-HayuYHbIE 3HAHHSI, OCHOBAHHBIE HA HUX TEXHOJIOTUU (OPMUPYIOT HOBBIH



00pa3 xu3Hu. BbICOKOOOpa30BaHHBIN YEIOBEK HE MOXKET AUCTAHIIMPOBATHCS OT (DyHIaMEH-
TaJbHBIX 3HAHUN 00 OKpYXarolleM MUpE, He PUCKYS OKa3aTbCs OECIIOMOIIHBIM B MPO(ECCHOHAb-
HOM aesrenbHOCTU. JIF000€ MepcrneKTUBHOE HAMpaBiIeHHUE NEATEILHOCTH YeloBeKa MPSIMO MU KOC-
BEHHO CBSI3aHO C HOBOW MaTepHabHOM 0a3011 1 HOBBIMM TEXHOJIOTUSMH, U 3HAHUE UX €CTECTBEHHO-
HAyYHOM CYIIHOCTH — 3aKOH ycIexa.

EcTtecTBO3HaHNE — HEOThEMJIEMAsl COCTABISIONIAs KYJbTYpBI: ONpEAEssis MUPOBO33PEHUE
YeNoBeKa, OHO MPOHUKAET U B TYMaHUTApHYIO cepy, U B OOIIECTBEHHYIO )KU3Hb.

ParnmonanbHbIM €CTeCTBEHHO-HAYUHBIA METOT, CHOPMHUPOBABILIHUICS B pAMKaX €CTECTBEHHBIX
HayK, o0pa3yeT eCTECTBEeHHO-HAy4YHYI KapTHHY MHpa, HeKoe oOpa3Ho-(puiocodckoe 00600IeHne
HAaYYHBIX 3HAHUH.

OcHOBY ecTecTBO3HaHHS MpeACTaBiseT pu3nka — HayKa O IpUpoJe, U3ydarolias Hanbosee
Ba)KHBIC SIBJICHUS, 3aKOHBI M CBOWCTBA MaTepHaIbHOTO MUpa. B Qu3uke ycTaHaBIMBAIOTCS YHUBEP-
CaJIbHbIE 3aKOHBI, CIIPABEIMBOCTh KOTOPBIX MOJITBEPKIACTCS HE TOJIBKO B 3€MHBIX YCIOBUSAX U B
OKOJIO3€MHBIX IMPOCTPAHCTBAaX, HO U BO Bcel BeenenHnoi. B 3ToM 3akiiro4aeTcsi OUH U3 CyIIECTBEH-
HBIX IPU3HAKOB (PU3UKU KaK (PyHIaMEHTAIbHON HAyKH.

®u3rka 3aHUMaeT 0co00€ MECTO CPEU €CTECTBEHHBIX HAYK, [IO9TOMY €€ MPUHATO CUUTAThH
JTUAEPOM €CTECTBO3IHAHMUSI.

EcTecTBO3HAaHME KaK HayKa O SBJICHUSAX M 3aKOHAX MMPUPOAbI BKIIIOUAET TaAKXKeE OJHY U3 BaX-
HEMIINX OTPaciiel — XUMHUIO.

XuMus — HayKa O BEIIEeCTBaX, UX COCTaBe, CTPOCHHH, CBOICTBAX, Ipoleccax Impe-

BpallleH!s1, NCTIOJIb30BaHMUH 3aKOHOB XUMHH B MPAKTUYECKON JEATENbHOCTH JIOCH, B co3/a-
HUU HOBBIX MaTEpUAJIOB.

buonorust — cocraBHasi 4aCTh €CTECTBO3HAHUS. JTO HayKa O *KHBOi mpuponae. OHa

M3y4aeT pacCTUTEIbHBIN, dKUBOTHBIN MUD U YEIOBEKA, HUCIIOJIb3Ys KAK COOCTBEHHbIE METO/IbI,
TaKk U METOJbI APYTUX HAYK, B YaCTHOCTU (PU3HMKH, XUMHH U MaTEeMAaTUKU: HAOIIOACHHUS, SKCIIEPU-
MEHTBI, UCCIIEIOBAHUS C MTOMOLIBIO CBETOBOT'O M 3JIEKTPOHHOI'O MUKPOCKOIIA, 00pabOTKy CTaTHCTHU-
YECKUX JTaHHBIX METOJaMH MAaTeMAaTHYE€CKOW CTATUCTUKU U Jip. bromorus BeIsSBIsSET 3aKOHOMEPHO-
CTH, MIPUCYLINE )KU3HU BO BCEX €€ MPOSBICHUSIX, B TOM YKCIie OOMEH BEIIECTB, POCT, PA3MHOKEHHE,
HACJIEICTBEHHOCTh, N3MEHYMBOCTD, IBOJIIOLIUIO U JIp.

B npodeccronanbHbIX 00pa30BaTEeNIbHBIX OpraHU3alUsAX, PEAU3YIOIUX 00pa30BaTEIbHYIO
nporpamMMmy cpeasero ooero oopasosanus B npeaenax ocsoenus OITOIT CIIO Ha 6a3e 0CHOBHOTO
oO1ero o0pa3oBaHusl, U3y4yaeTcsl MHTErpupoBanHas yueonas auciuuinHa bJ[.08 EcrecTtBo3nanme,
BKJTIIOYAIOIIAs TPU pa3jiena, 001aJatolire OTHOCUTEIbHOM CaMOCTOSTEIbHOCTBIO U LIEITOCTHOCTBIO —
«Duznkay, « XuMusn», « buonorus» — 4ro He HapyIIaeT NPUBBIUHYIO JJOTUKY €CTECTBEHHO-HAYYHOI'O
00pa3oBaHMs CTYICHTOB.

[Tpu ocBoenun npodeccuii CITO u cnermanprocTel CITO conmanbHO-5KOHOMUYECKOTO U Ty-
MaHHUTapHOTo Nnpoduiel NpodeccuoHaTbHOTO 00pa30BaHUs €CTECTBO3ZHAHUE N3ydaeTcs Ha 0a30BOM
ypoHe ®I'OC cpennero o61mero oopa3oBaHusi C y9eTOM CIIEM(PUKH OCBaMBaeMOU mpodeccuu uitn
CHELMAIBHOCTH.

OTO BBIpaXKaeTcs B COACPNKAHUM OOYUYEHHsI, KOJTUUYECTBE YacOB, BbIICISEMbIX HA U3yUEHHUE
OTAENBHBIX TEM MPOrPaMMBbl, IITyOMHE UX OCBOCHHUS 00yUaroIUMUCs, 00beMe U XapaKTepe MpaKTH-
YeCKUX 3aHATHH, BUJJaX BHEAYIUTOPHON caMOCTOSATEIbHONU pabOThI CTYCHTOB.

B mporecce peanuzanuu conepxkanus yueOHou aucuurauabl bJ[.08 EcrecTBo3HaHue 3Ha-
YUMO M3yuyeHue paszzena « Pu3nka», KOTOPBIM BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUH 00
OKpY’KaloIleM MHpe. DTOT pa3fell sIBISETCS CUCTEMOOOPA3yIOIIUM ISl PYTUX Pa3/eioB yueOHOH
JTUCHUIUTMHBL, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE COJIEpKaHUs KypCOB XUMUU U OHO-
JIOTHUH.

[Tpu uzyyenuun yueOHOTO MaTepHraia Mo XuMHUU U OMOJIOTHH T1€JIeCO00pa3HO aKIIEHTUPOBAThH
BHUMaHHE O0YyYarOIIMXCS HA )KU3HEHHO BAXKHBIX OOBEKTaX MPUPOABI M OpraHHW3Me YeJoBeKa. JTO
ruapocdepa, atmocdepa u 6uochepa, KOTOpbIE PACCMATPUBAIOTCS ¢ TOYKH 3PSHUSI XUMHUECKHUX CO-
CTaBOB M CBOMCTB, MX 3HAUEHUS AJIS KU3ZHEIECATEIBbHOCTH JIIOJEH, 3TO COAEpKaHHUE, OCBEILAIOLIEE



POJIb BAKHEUIITUX XUMHUYECKUX JIEMEHTOB B OPraHM3ME YeJIOBEKa, BOIIPOCH! OXPAHBI 37J0POBbS, TIPO-
(bUIaKTUKY 3200J€BaHUI U BPEIHBIX MPHUBBIYCK, MMOCICICTBUNA U3MEHEHUS Cpebl OOUTAHUS Yeo-
BEKa JIJIS1 YeJIOBEYECKOM IMBUIIM3AIIMN. 3aMETHOE MECTO B COJICP)KaHUH YICOHOW TUCIIMIUIMHBI 3aHU-
MaeT y4eOHBI MaTepua, He TOJbKO (POPMUPYIONIMIA €CTECTBEHHO-HAYYHYIO0 KapTHHY MHPA Y CTY-
JICHTOB, HO U PAaCKPBIBAIOLIUI MTPAKTHYECKOE 3HAUYCHNE ECTECTBEHHO-HAYYHBIX 3HAaHUN BO BCeX cde-
pax ®KU3HU COBPEMEHHOTO OOIIECTBA, B TOM YHCJIE B TyMaHUTAPHOU cdepe.

B nenom yuebnas aucrummHa bJ[.08 EcTecTBO3HaHME, B COAEp)KaHUM KOTOPOW BEAYITUM
KOMITOHCHTOM SIBJISIFOTCSI HAyYHBIC 3HAHUS ¥ HAyYHBIC METO/IBI IO3HAHUS, IO3BOJISET CHOPMHUPOBATH
y 00ydYaromuxcsl 1EJOCTHYI0 €CTECTBEHHO-HAYUHYIO KapTHHY MHpA, MPOOYIUTh Y HUX IMOIHMO-
HATBHO-IIEHHOCTHOE OTHOIIIEHUE K U3y4aeMOMY MaTepHally, TOTOBHOCTh K BBIOOPY JEHCTBUI ompe-
JICTICHHOM HAINpaBJIEHHOCTH, YMEHHE KPUTHYECKH OLICHUBATh CBOU M UYXKHE ICUCTBUS U TIOCTYIIKH.

HuTerpupoBaHHOE CoJIepKaHue YIeOHOM JUCIUIIMHBI TIO3BOJISET MTPEToAaBaTelsaiM GU3HKH,
XUMHH U OMOJIOTUM COBMECTHO OPTaHM30BaTh W3YYCHHE €CTECTBO3HAHUS, MCIIONb3YSl UMEIOIIHeCs
YaCTHBIC METOJUKH MPETOAaBaHuUs MIPEAMETA.

Uzyuenue oOuieodpazoBarenbHoi yueonou nuciuruinnbl bJ[.08 EcrecTBo3Hanue 3aBepima-
€TCsl TIOJIBEJICHHEM UTOTOB B (hopme nudepeHIMpoBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHOM at-
TecTalH CTyIeHTOB B mpoiiecce ocBoeHus: ocHoBHoi OITOII CITO ¢ nomydeHnuem cpeHero o0miero
obpazosanus (I[TIIKPC, TITICC3).

MECTO YYEBHOM JUCIATLJIMHBLI B YYEBHOM ILJIAHE

VYuebnas qucuurumna bJ1.08 EcrecTBo3HaHuE sIBiIsIeTCS y4eOHBIM IPEMETOM I10 BEIOOPY U3
obs3aTenbHON npeameTHol oOnactu «EcrectBennsie Haykn» PI'OC cpennero obuiero odpasopa-
HUSL.

B npodeccronanbHbIx 00pa30BaTebHBIX OpraHU3alMIX, peaTu3yomux 00pa3oBaTelbHyI0
IporpaMMy cpeaHero oomiero oopazoBanus B npenaenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
obiero obpazoBanus, yueOHas aucuuruinHa bJ1.08 EcrectBo3Hanue wusywaercs B o0mieoOpa3oBa-
tenbHOM 1ukiie yueonoro miaana OITOIT CIIO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUsl C MOTyYe-
HUeM cpeHero oduiero odpasosanus (IIITKPC, ITIICC3).

B yue6nbix mnanax IIIIKPC, IIIICC3 mecto yuebnoi nucuumaunsl b/1.08 EcrecTBo3HaHME
— B cocTaBe 00111e00pa30BaTeNbHbIX YUEOHBIX JAUCIUILIMH 10 BBIOOPY, GOpMUPYEMBIX U3 00s3a-
TenbHBbIX npeaMeTHbIX oonacteit I'OC cpennero obmero obpazosanusi, 1 npodeccuit CI1O unum
cneuuansHocteit CI1O cooTBeTcTBYOIIEr0 Mpoduis MpodecCHOHANTBHOT0 00pa30BaHuUs.

PE3YJbTATHI OCBOEHUSA YUYEFHOM JUCIATIIMHBI

OcBoenue coaepxkanus yueonoit nucrumaunasl b/1.08 EctectBo3Hanmne obecreunBaeT 10CTH-
KEHHE CTyIEHTaMU CIIEYIOIINX Pe3yIbTaToB:

JIMYHOCTHBIX:

o YCTOMUYUBBIA HHTEPEC K UCTOPUU U JOCTHXKEHUSIM B 00JIACTH €CTECTBEHHBIX HaYK, UyB-
CTBO FOPAOCTH 32 POCCUICKHE €CTECTBEHHBIE HAYKU;

. TOTOBHOCTb K MPOJIOJDKEHUIO 00pa30BaHMs, MOBBIIICHNIO KBATHU(QUKAIMN B U30paH-
HOMW podecCHOHATBHOM JIEITENTLHOCTH C UCTIOIb30BaHNEM 3HaHUI B 00J1aCTH €CTECTBEHHBIX HAYK;

o 00BEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMN B OOJIACTH €CTECTBEHHBIX HAYK
JUIs 4eJIoBeKa U oOlIecTBa, YMEHHE MCIOIb30BaTh TEXHOJIOTHYECKHE JOCTHXKEHUS B o0nacTu ¢u-
3MKH, XMMHHU, OMOJIOTUH /1JIs HOBBIIIEHUS] COOCTBEHHOT'O MHTEIVIEKTYaJIBHOTO pa3BUTHS B BBIOpaHHON
npodeccroHaBLHOMN e TEbHOCTH;

° yMEHUE IPOaHAIM3UPOBATh TEXHOTCHHBIE IOCIECACTBUS UL OKPYXKAlOLIEH Cpensl,
OBITOBOI M TIPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA,
° TOTOBHOCTh CAMOCTOSITEIFHO TOOBIBATh HOBBIC JIJIS1 CE0sl €CTECTBEHHO-HAYYHbBIE 3Ha-

HHA C UCITIOJIB30BAHUCM IJISL 3TOr0 JOCTYITHBIX UCTOYHHUKOB I/IH(I)OpMaI_II/II/I;



o YMEHME YIIPaBJIATh CBOEH [T03HABATEIBHOM JESITEIbHOCTHIO, IPOBOIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O HHTEIJICKTYAIbHOTO Pa3BUTHS;

o YMEHME BbICTpauBaTh KOHCTPYKTHBHbBIE B3aMMOOTHOILLIEHHUS B KOMAaH/IE 110 PEIICHUIO
001KX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MeTanpeAMeTHBIX :

o OBJIaJICHHE YMEHUSIMHU U HaBBIKAMHU PA3JIMYHbIX BUI0B [103HABATEIbHON 1€ATEIBHOCTH
IUI U3y4YEHUsI pa3HbIX CTOPOH OKPYIKAIOIIEro €CTECTBEHHOI0 MUPA;

o IIPUMEHEHHE OCHOBHBIX METOIOB [T03HaHUA (HAOIIOAE€HUS, HAYyYHOTO SKCIEPUMEHTA)
JUIS U3yUEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAyYHON KapTHHBI MHUpPA, C KOTOPHIMU BO3HHUKAET
HE0O0XOIMMOCTh CTAJIKUBAThCS B IPOeCcCCHOHATIBLHOM cdepe;

o YMEHHE ONpEeAeATh LeJU U 3a7a4M JesTeIbHOCTH, BBIOMpATh CPEACTBA IS UX JI0-
CTH)KEHUS Ha MPAKTHUKE;

o YMEHHE UCIOJIB30BaTh Pa3NuHble HUCTOYHUKHU JIJIS [TOJIyYE€HUS] €CTECTBEHHOHAYYHOU
uH(OpMalUU U OLICHUBATh €€ JOCTOBEPHOCTD ISl JOCTUKEHMSI TOCTABJICHHBIX LIeJel U 3a/1a4;

NpeIMeTHbIX:

. c(OPMHPOBAHHOCTH MPEICTABICHUI O IEIOCTHON COBPEMEHHOM €CTeCTBEHHO-HAYY-
HOM KapTHHE MHpA, IPUPOJIE KaK €MHOM 1IEIOCTHON CUCTEME, B3aUMOCBSI3U UEIOBEKa, IPUPOJIb] U
o0111ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHol;

o BJIaJICHHE 3HAHUSAMHU O Hauboisiee BaKHBIX OTKPBITUSAX M JOCTHDXKEHUSX B 00JacTu
€CTECTBO3HAHNS, TIOBJIMSABIIUX HA 3BOJIOLUIO MPEJICTABICHUN O NMPUPOJE, HA PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

o c(OPMHUPOBAHHOCTh YMEHUSI IPUMEHSTh €CTECTBEHHO-HAYUHbIE 3HAHUS 1151 O0BSICHE-
HUS OKPY’KaIOLIUX SIBJICHUN, COXpaHEHUSI 3[I0pOBBs, o0ecrieueHrs 0e30MacHOCTH KU3HEAEATENIbHO-
CTH, OEpEKHOT0 OTHOUIEHUS K MPUPOJIE, PALIMOHAIEHOTO MTPUPOIOIOIB30BaHMs, & TAKXKE BBITIOIHE-
HUS POJM TPAMOTHOTO MOTPEOUTENS;

o c(OpPMHUPOBAHHOCTH MPECTABICHUIN O HAYYHOM METO/IE ITO3HAHUS IPUPOJIBI U CPEel-
CTBaxX M3Y4YEHMs MEraMupa, MaKpOMHpa 1 MUKPOMHUPA; BJIaIEHUE IPUEMAaMU €CTECTBEHHO-HAayYHbIX
Ha0JII0/IEHUH, OIBITOB, UCCIEA0BAHNUN U OLIEHKHU JOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJIbTAaTOB;

o BJIa/ICHUE MOHSATUITHBIM aIlllapaToM €CTECTBEHHBIX HayK, IMO3BOJISIOLUIUM O3HABaTh
MHD, Y4acTBOBATh B AMCKYCCHSAX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCIOJIb30BaTh Pa3IMYHbIC
MCTOYHUKH MH(POPMAIUU JIJISl TIOATOTOBKM COOCTBEHHBIX Pa0OT, KpUTHUECKH OTHOCUTHCS K cOOOIIe-
HusM CMMU, copeprkaiiuM Hay4qHYI0 HH(POPMALHUIO;

o c(OPMHPOBAHHOCTh YMEHUI MMOHMMATh 3HAUUMOCTh €CTECTBEHHO-HAyUYHOT'O 3HAHUS
JUIS KQKJIOTO YeJI0BeKa HE3aBUCUMO OT €ro nNpodecCuOHaIbHOM 1eATeNbHOCTH, pa3indaTh (PaKThl U
OLIEHKH, CPAaBHMBATh OLICHOYHBIE BBIBOJBI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KpPHUTE-
PHEB C ONPENETEHHON CUCTEMON IEHHOCTEH.



TEMATHYECKOE IINTAHUPOBAHHE

[Ipu peanuzaiuu coaepxaHus oO1eooOpa3oBaTenbHON yueOHo nuctmmuinabl bJ[.08 Ecre-
crBo3HaHue B npenenax oceoeHus: OIIOIT CITIO Ha 6a3e ocHOBHOTO 0011Iero 00pa3oBaHus C MOJIyde-
HueM cpeanero oomero oopazosanus (IITIKPC, ITIICC3) makcumanbHas yueOHast Harpy3ka o0ydJa-

FOIIHUXCA COCTaBJIACT:

no crnenuanbHocTAM CIIO 43.02.16 «Typusm u rocTenpUUMCTBO» COIMATBHO-D)KOHOMHYE-
ckoro npoduis npodeccHoHATBHOTO 00pa3zoBaHus — 90 4acoB, U3 HUX 00sI3aTeNIbHAS Ay IUTOPHAS

Harpy3ka oOydaromuxcs, — 72 4aca, BHeayJAUTOpHAas CaMOCTOsITeIbHAas padoTa CTyJeHTOB — 18
qacoB.
Make. Koa-Bo ayauTopHbIX Cam.
HaumeHoBaHMe pa3aeioB U TeM yue0. 4acoB pao.
HArp. BCEro NpaKTUye- CTYA.
CTYyA., yacoB | ckasi pabora
Jac.
1 2 3 4 6
OU3UKA
Baenenue 2 1
Mexanuka 10 2 2 1
OCHOBBI MOJICKYJISIPHOW (PH3UKH U TEPMOJIMHAMUKH 10 2 2 2
OCHOBBI JIEKTPOJIMHAMHUKHU 10 5 2 1
Konebanus 1 BOJHBI 3 4 2 1
DJ1eMeHTHI KBAaHTOBOW (DH3UKH 3 4 2 1
Bcenennas u ee 3BoJIIONHS 3 2 1
XUMuA
Baegnenue 3 2 1
OO0mast ¥ HeopraHum4decKass XUMUs 9 5 2 1
OcHOBHbIE IOHATHUS U 3aKOHBI XUMHUH 3 2 1
Ilepuonuueckuii 3akoH u Ileproguueckas cucteMa XUMUYECKUX FIIEMEHTOB 1 2 1
AN .Menneneena
CtpoeHue BeliecTBa 3 2 1
Bona. PactBopsl 1 2
XUMHYECKUE PEAKIIUU 3 2 1
Knaccugukaryst HeOpraHMueCKUX COSMHEHHUI U MX CBOHCTBA 1 2
Meransl 1 HEeMETaJlJIbI 6 4
Opraandeckast XUMHUs 4 4 2
OCHOBHBIE IOHATHS OPTaHUYECKOH XMMUHU U TEOPHUS CTPOCHUS OpTaHHue- 1 2 1
CKHUX COEJMHEHUHN
Y11€BOAOPO/Ibl U UX NPUPOAHBIE HICTOUHUKH 1 2
Kucnopoacoaepxaiiye opraHuueckue CoOeIMHEHUs! 1 2
A3zoTcosiepkaiue opranndeckue coeauaenus. [lommmepsl 1 2
XHUMHUS U )KU3Hb 3 4
XUMUS U OPTaHU3M YEJIOBEKA 1 2 1
Xumus B ObITY 1 2
BHUOJIOT'Us1
buonorust — coOBOKYNHOCTb HAyK O KUBOH npupoje. MeTo1bl Hay4HOT O 1 1 1
MO3HAHUS B OMOJIOTHH
Knerka 2 3 1 1
Opranusm 1 4 1
Bug 1 4 1
OKOCHCTEMBI 1 4 | 1
HToro: 920 72 18 18




COJIEP)KAHUE YYEBHOM JUCIIUILINHBI
OPU3NKA
Beenenune

®dusnka — (yHIaMeHTaNbHas Hayka o npupoje. EcrecTBeHHO-HayuHbI METO/ IO3HAHUS,
€ro BO3MOYKHOCTH U I'PAaHULbl IPUMEHUMOCTH.

EnnHCTBO 3aKOHOB IPUPO/BI M cOCTaBa BellecTBa Bo BeenenHoi. OTKphITHS B pU3HKE — OC-
HOBA IIporpecca B TEXHUKE U TEXHOJIOTUU ITPOU3BOCTBA.

Mexanuka

Kunematuka. Mexannueckoe apmxenue. Cucrema orcuera. TpaekTopust IBHKCHHUS.

[Tyth. Ilepemenienue. PaBHOMepHOE npsMosinHeHHOE ABMKEeHUE. CKOpPOCTh. OTHOCUTEIIb-
HOCTbh MEXaHMUYECKOI'0 ABM)KEHHUA. 3aKOH CI0XKEHUsI cKopocTel. CpeliHss CKOPOCTh IpU HEPABHO-
MEPHOM JABH)KEHUH. MTHOBEHHAas CKOPOCTh. PaBHOYCKOPEHHOE NIPSIMOJIMHEUHOE IBUJKEHUE. Y CKO-
perne. CBOOOTHOE TIa/IEHHUE TEII.

Junamuka. Macca u cuna. Bzaumoneiicteue teil. 3akoHbl JuHaMUKU. Cuilbl B IPUPOJE.

3aKOH BCEMUPHOTO TATOTEHUS.

3aKOHBI COXpaHEeHUs B MexaHuke. MMiyiibe Tena. 3aKOH COXpaHEHUsl HMITYJIbCA.

PeaktuBHOE ABM>KeHHE. MexaHnueckast pabota. MomHocTs. MexaHnueckast SHEprusi.

Kunernueckas sneprust. Kunernueckas sueprus u padora. [loreHnuanbHas sHeprus B rpaBu-
TalMOHHOM I10J1€. 3aKOH COXpaHEHUS MOJTHOW MEXaHUYECKOM HEPIUu.

JdeMoHcTpanun

OTHOCHUTENBHOCTH MEXaHUYECKOTO JIBUKEHUSI.

Buzbl MeXaHUYECKOIO JBUKCHHUS.

WNHepTHOCTS TElL.

3aBUCUMOCTD YCKOPEHMS T€Ja OT €r0 MACChI M CUJIBI, AEUCTBYIOLIEH HA TEINO.

PaBeHCTBO M MPOTHUBOIIOIOKHOCTD HAMIPABJICHUSI CUJI IEHCTBUS U IPOTUBOJACHCTBUS.

HesecomocTs.

PeakTuBHOE NBUXKEHUE, MOJIEIb PAKETHI.

V3MeHeHMe SHEepPTuu MpHU COBEPIIEHUU pabOTHI.

IIpakTHYeckoe 3aHATHE

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT Beca Tella.

OCHOBBI MOJIEKYJIAPHON (PU3UKU U TEPMOIUHAMUKU

MonexynsipHas pu3uKa. ATOMUCTHUYECKAs! TEOpUs CTpoeHUs BeulecTBa. HabGmonenus u
OMBITHI, MOJATBEPKAAFOIINE ATOMHO-MOJIEKYJIIPHOE CTPOEHHUE BelecTBa. Macchl U pa3Mepsl MOJIe-
Kya. TernoBoe IBUKEHUE YaCTHI] BellecTBa. bpoyHoBckoe aBmxenue. Mneanpuelii ras. Temmnepa-
Typa Kak Mepa CpeIHEW KHHETUYECKON YHEPTUN YacTULl. Y PABHEHUE COCTOSTHUS HICAIbHOTO Ta3a.
Monens xuakocty. [IoBEpXHOCTHOE HATSKEHUE U CMAaYMBaHUE.

Kpucrannuueckue u amop¢HbIe BEeleCTBa.

Tepmoaunamuka. BHyTpenHss sHeprus. Paborta u TemooTaaya Kak crocoObl U3MEHEHUS
BHYTpEHHEH sHepruu. [1epBrlil 3aKOH TEPMOIMHAMMKH. TeI0BbIe MAIMHBI U X
IIPUMEHEHHUE.

JdemMoHcTpauuu

JIBr>keHre OpOYHOBCKHX YaCTHIL.

Hudodysus.

SIBieHMSI TOBEPXHOCTHOIO HATSKEHUS M CMauMBaHU.

Kpucramiel, amopdHble BelecTBa, )KUAKOKPUCTANINYECKHE TeTIa.

V3MeHeHre BHYTPEHHEH SHEPTUH T IIPU COBEPILICHUH PaOOTHI.

OCHOBBI JIEKTPOIMHAMUKNA

OnexkTpocTaThka. BzanMoaelicTBre 3apsKeHHbBIX Tel. DIEKTPUUECKUM 3apsal. 3aKoH
COXpaHEHUS dJEKTPUUECKOro 3apsaa. 3akoH KyioHa. DnekTpocTaTuueckoe moJe, ero
OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXYy HUMH.

[TocrosunbIi TOK. [ToCcTOSHHBIN 351eKTprUYecKuil TOK. Criia TOKa, HANpsKeHUE, dJeK-



TpUYECKOE CONMPOTHUBIIEHUE. 3aKOH OMa ISl y4acTKa dJIEKTPUUYECKON LIETIH.

MarnuTtHoe noje. MaraHuTHoe I10JI€ ¥ €r0 OCHOBHBIE XapaKTepUCTUKU. J[elicTBYE MarHuT-

HOT'0 MOJI Ha MPOBOJIHUK C TOKOM. 3aKOH AMIiepa. DIEeKTpOABUraTelib. SBieHre
3JIEKTPOMArHUTHON MHIYKIIUH.

Kax.

JdemoHcTpauuu

DnekTpu3anus Teil.

BzaumopeiicTBue 3apssKeHHBIX TEIl.

HarpeBanue npoBOJTHUKOB C TOKOM.

OnbIT Opcrena.

B3anmopencTere NpoOBOJHUKOB C TOKOM.

JleficTBrE MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.
PaGora anekrpoaBuraTens.

SIBneHue ANEeKTPOMArHUTHON MHAYKIUU.
[IpakTHueckoe 3aHsATHE

COopKka 3IeKTpUYECKOM LIeTH, H3MEPEHNE CUIIBI TOKA U HAMPSHKEHUS Ha €€ Pa3InYHbIX ydacT-

Konebanus u BOJHBI
Mexannueckue kosiebanus u BoHbl. CBoOOHBIC KosieOanus. [lepuos, yactora u

AaMIUINTyIa KOJIEOAHUH. FapMOHI/I‘leCKI/Ie KoyieOaHus1. MexaHuueCKHe BOJIHBI U HX BU/BI.

3ByKOBI)Ie BOJIHBI. YJII)Tpa?;BYKOBBIe BOJIHBI. yJII)TpéBByK " €0 UCIIOJb30BAHUEC B MCIHUIIMHE U

TCXHUKC.

DNEeKTPOMAarHuTHHBIE KOJIeOaHus ¥ BOJTHBI. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHMSI.
KonebartenbHblit KOHTYpP. DIEKTPOMarHUTHOE T0JIe. DIEKTPOMarHUTHbIE BOJIHBI. CKOPOCTh

OJICKTPOMArHMTHBIX BOJIH.

CBeToBEIC BOJIHBL. Pa3BuTue HpeZ[CTaBJ'IeHI/Iﬁ O IpUpoaC CBETA. 3aKOHBI OTpAXXCHUA U

IMpECIOMJICHUS CBCTA.

JInnzel. @opMyIia TOHKOHN JIMH3BIL.

JdemMoHcTpauuu

Konebanus mareMaTHUECKOT0 U MPY>KUHHOT'O MAssTHUKOB.

Pabora anexrporeneparopa.

W3mydeHne u npuem 3JeKTPOMarHUTHBIX BOJIH.

Pannocssse.

Paznoxenue 6e10ro cBeTa B CIEKTP.

WNuTtepdepennus u nudpaxuus ceera.

OtpaxkeHue U MPEOMIIEHUE CBETA.

OnTHueckue mpuodopsI.

IIpakTHYecKkne 3aHATHA

N3yuenune konebaHuit MaTEMAaTHIECKOTO MAasTHHKA.

Nzydenune nntepdhepeHuun u Audpakum cBeta.

DneMeHThl KBaHTOBOU (pU3MKHU

KBanToBble cBoiicTBa cBeTa. KBanToBas runotesa [lnanka. @otosnekrpuueckuii 3¢ pekr.
®dusnka atoma. Mogenu crpoerust atroma. OnbiT Pesepdopma.

®du3nKa aTOMHOTO Spa ¥ 3JEMEHTAPHBIX YacTull. CocTaB U CTPOEHUE ATOMHOTO AIpa.
PanuoakTuBHOCT. PasiioakTHBHBIE U3ITy4Y€HUS U UX BO3JEHCTBUE HA KUBBIE OPTraHU3MBI.
JdemMoHcTpanuu

dotorddexr.

DOTOIIEMEHT.

N3nyuenue nazepa.

JInnenyaTsle CIIEKTPHI PA3JIMYHbIX BEIIECTB.

CUeTunK MOHU3UPYIOLIUX U3ITYyYEHUM.

Bcenennas u ee aBontonus

Crpoenue u pazputue Beenennoi. Mogens pacmmpsitoieiics BeceneHnou.



[Tpoucxoxaenne Conmreunon cuctembl. CoBpeMeHHast (pu3ndeckas KapTuHa MHUpA.

XUMUA
OBLIAS U HEOPTAHUYECKASA XUMUSA

BBeagenue

XuMuueckasi KapTHHa MHUpa KaKk COCTaBHAasl YacTh €CTECTBEHHO-HAY4YHON KapTUHbBI MUpA.

Ponb xumMun B )KU3HU COBPEMEHHOTO O0IIECTBA.

[TpumMeHeHne JOCTHKEHHI COBPEMEHHOM XMMUU B TYMaHUTapHOU cdepe NesTeIbHOCTH 00-
LIECTBA.

XUMHYECKOE CO/Iep)KaHNE yIeOHOW TUCIUILTUHBI « ECTeCTBO3HAHNEY MTPU OCBOCHHUH
cnernuanbHocTel CITO conuanbHO-3KOHOMHYECKOT0 U TyMaHUTapHOTO Mpoduieit mpodeccuoHaib-
HOro 00pa3oBaHusl.

OCHOBHBIE IOHATHUS U 3aKOHBI XUMUHU

[Ipenmer xumuu. BemectBo. ATom. Monekyna. XUMHUYECKHH IEMEHT U (POPMBI €T0
cyuiectBoBaHus. [IpocThie v cloXHBIE BELIECTBA.

OTtpakeHre XUMUYECKUX CIO’KETOB B IPOU3BEACHUSIX XYJ0KECTBEHHON JIUTEPATYPhl
U UCKYCCTBa.

JdemMoHcTpauuu

Hab6op mozeneit aTOMOB U MOJIEKY L.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB 1 MOJIEKYI.

OTHOCHUTENBbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonnuectBo Bewectsa. [loctositnaas ABo-
ragpo. Monsipaast Macca. 3akoH ABoraapo. MoJIpHBIi 00bEM Ta30B.

KonnuecTBeHHbIE U3MEHEHHS B XMMHUH KaK YAaCTHBIN ClTydail 3aKOHOB Ilepexoja KoJaude-
CTBEHHBIX U3MEHEHUI B KauecTBeHHbIE. M.B.JIOMOHOCOB — «TIE€PBBIA PYCCKUI YHHBEPCUTETY.

NnnrocTpanuu 3akoHa COXpaHEHHsI MacChl BEILIECTBA.

[Iepnonnueckuit 3akoH u [lepuonnueckas cuctema XumMudeckux 31neMeHToB J.11.Menneneesa

Otkpertue lleprnoanueckoro 3akoHa. [leproauyeckas cucreMa XuMUYECKUX 3JIEMEHTOB
J.N.Menneneena.

3nauenue [lepuonnueckoro 3akona u [leproaudeckoi CUCTEMBI XUMUUYECKUX DJIEMEHTOB
J.N.MenneneeBa 1uisl pa3BUTHS HAYKW U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

.. MenpneneeB 06 00pa3oBaHUU U TOCYIapCTBEHHOMN MOIUTHKE.

JdemMoHcTpanus

Paznuunsie popmsl [leproauueckoii cucreMsl XuMudeckux 3nemento JI.M1.Men-

JieJeeBa.

Crpoenue BemiecTBa

KoBaneHnTHas cBs3b: HenossipHas v nojsipHas. MloHHas cBsi3b. KaTHOHBI U aHHMOHBI.

Mertannuueckast cBsi3b. BonopoaHast cBs3b.

JdemMoHcTpanus

OO0pa3ipl BEMIECTB U MAaTEPUAIOB C PA3IMYHBIMU TUIIAMH XUMHYECKON CBS3H.

Bopna. PactBopsl

Bopna B pupoae, ObITy, TEXHUKE U Ha IPOU3BOJACTBE. DU3HMUECKUE U XMMUYECKHE CBOWCTBA
BOJbl. OrnpecHeHne BOJbl. ATperaTHbIe COCTOSIHHSI BOJIBI M €€ MEePEX0/Ibl U3 OJTHOIO arperaTHOro
COCTOSIHMS B APYTO€.

JdemoHcTpanus

du3nyecKkue CBONCTBA BOJIBL: IOBEPXHOCTHOE HATSDKEHNE, CMAUMBaHUE.

Xumuyeckue peakiuu. [loHaTre o XuMrU4ecKor peakiuu. TUIbl XUMUYECKUX PEaKIui.

CkopocTb peakiuu u (HakTopsl, OT KOTOPBIX OHA 3aBUCHT.

JdemoHcTpauus

XUMHYECKUE PEAKIIUU C BbIICTIEHUEM TEILJIOTHI.

Heoprannueckue coequHeHus

Krnaccudukanus HeopraHmuecKux COSAMHEHUN U X CBOMCTBA. OKCHIIBI, KUCIIOTHI,

OCHOBaHMUs, COJIN.
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[Tonsitue o ruaponmuse coneid. Cpena BOAHBIX PACTBOPOB COJIEH: KUCTasA, HEUTpalibHAas, 1Ie-
noyHas. Bonopoansiii nokasarens pH pactBopa.

Mertannbl. Ob1ue puznyecKkue 1 XUMUYECKHE CBONCTBA METAJLIOB.

Hemerannsl. O61mias XxapakTeprucTUKa TJIABHBIX MOJATPYII HEMETANIOB Ha PUMEPE

raJOreHoB.

Baxwuelime coeIMHEHNS METAIUIOB M HEMETAJIJIOB B MPUPOJIE U XO3AMCTBEHHOM J1esI-

TEJIBHOCTH YEJIOBEKA.

Mertasuibl U CIUTaBbl KaK Xy/10KECTBEHHBIN MaTeprasl. COeTMHEHUS METAJIJIOB KaK
COCTaBHAas 4acTb CPEJICTB M300pa3UTEIHLHOr0 UCKYCCTBA. HemeTasuibl 1 UX COeMHEHUS
KaK COCTaBHas 4acTh CPEJCTB U300pa3UTENLHOTO UCKYCCTBA.

JdemoHcTpauuu

B3aumopeiicTBre MeTaIOB ¢ HEMETaIaMu (LIMHKA ¢ CEpOid, aTFOMUHHUS C 0JI0M), pacTBO-
paMu KHCJIOT U ILIEJI0YEH.

I'openne MeTanoB (LMHKA, )Kelle3a, Marius) B KUCIOPO/IE.

B3anmopeiicTBre a30THOM U KOHUEHTPUPOBAHHOW CEPHOM KUCIIOT C MEJBIO.

BoccranoBurtenbHbIE CBOMCTBA METAIIOB.

IIpakTH4yeckue 3aHATUSA

Omnpenenenue pH pactBopa coseid.

B3anmopeiicTBre METaIOB € paCTBOPaMH KUCIIOT U COJIEH.

OPTAHUYECKASA XUMUA

Oprannueckue COeTMHEHUS

OCHOBHbIE TIOJI0KEHUS TEOPUU CTPOEHUS OPraHMYECKUX coenHeHuil. MHoroo6pasue opra-
HUYECKHMX coennHeHui. [IonaTne nsomepun.

Yrnesonoponsl. IIpenenbuble 1 HENpeAeabHbIE YIIEBOAOPOAbL. Peakius noaumepusanyi.
[IpupoaHbIe HCTOYHUKH YITIEBOJOPOAOB. YTIE€BOAOPObl KAK OCHOBA MEKYHAPOIHOTO COTPYAHU-
4YecTBa M BaKHEUIINI HCTOYHUK hopMupoBaHus Oromxkera PO.

Kucnoponcoaep:xaiue oprannyeckue Bemectsa. [IpeacraBuTtenn Kucaopoacoaepxkaiux op-
TFaHWUYECKUX COCAVMHEHUN: METUIIOBBII U STHIIOBBIM CIIUPTHI, IIMLEPUH, YKCYCHas KucyoTa. JKupsl
KaK CJIOXKHBIE Y(PUPBHI.

AJKOTOJIN3M U €r0 OTPAKEHUE B NMPOMU3BEACHUSX XYIAOKECTBEHHON JIUTEPATYPhl U
M300pa3uTEIBLHOTO UCKYCCTBA.

VYrieBoabl: TIII0K03a, KpaxMall, LEeJUTHII03a.

A3oTcojepkalme opraHudecKue CoeIMHEHUsI. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
Ouosiornyeckas (QyHKIHs OEITKOB.

JdemMoHcTpauuu

[TonmyuyeHue >TUIIEHA U €T0 B3aUMO/JICHICTBHE C pacTBOPOM IepMaHIraHaTa Kajiusi, OpoMHOMI BO-
JIOM.

KauecTBeHHas peakuiys Ha TIULEPUH.

[IBeTHBIE peakuu OETKOB.

[Inactmaccel 1 BonokHa. [ToHsiTHE 0 MIacTMaccax U XUMUYECKUX BoslokHax. Hary-
paJIbHbIE, CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA.

[IpuMeHeHMne TOTMMEPOB B MPHUKIATHOM M KJIIACCHYECKOM N300pa3UTEIbHOM UCKYC-CTBE.

JdemMoHcTpanus

Pa3nnynble BUABI I1ACTMACC U BOJIOKOH.

XHUMHUS U )KU3Hb

XUMHS 1 OpraHU3M uYeloBeKa. XMMUYECKUE 2JIEMEHTHI B OpraHu3Me uenoBeka. Opra-
HUYECKUE U HeopraHudeckue BemecTsa. OCHOBHBIE )KU3HEHHO HEOOXOIUMBbIE COEAMHEHUS: ONIKH,
YTJIEBOJIbI, dKHUPbI, BATAMUHBI. Y TJIEBObI — IJIABHBIM HCTOUYHUK SHEPTUU OpraHuima. Poisb xupoB B
opranusme. XO0JECTEPUH U €r0 POJIb B 3J0POBbE YEIIOBEKA.

MuHepasibHbIE BEIIECTBA B MPOAYKTaX MUTaHUs, MULIEeBbIe 100aBku. COaTaHCHPOBAHHOE TTH-
TaHUe.
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Xumus B 0bITy. Boma. KadectBo Bospl. Motomnue u yuctsmue cpeactsa. [Ipasuna
0e301acHo# paboThI CO CPEACTBAMH OBITOBOW XUMUH.
Ponp xuMuYecKuX 3J1EMEHTOB B KU3HHU PacTeHHUN. Y 0OpeHUs. XUMHUECKHE CPEICTBA

BNOJIOI'UsA

buonoruss — COBOKYIHOCTb HayK O KMBOU IPUPOJIE.

MeTozbl Hay4yHOTrO O3HAHUS B OMOJIOTUH

JXKusas npupona kak 00beKT U3ydeHus: OMoIoruu. MeToibl UCCIIeA0BAaHUS KUBOU MTPUPO/IBI B
ouosioruu. OnpeneneHune KU3HH (C MPUBJICUCHUEM MaTeprana U3 pa3/iesioB PU3UKU U XUMHH).
YpoBHM OpraHu3aluU KU3HU.

JdemoHcTpauuu

YPpoBHM OpraHu3alUU KU3HU.

MeTo bl TO3HaHUS )KUBOU IPUPOJIBI.

Kierka

Hcropus nzydenns kietku. OCHOBHBIE MOJ0XKEHHS KIETOYHON Teopun. Knetka —
CTPYKTYPHO-(pYHKIIMOHAIbHAS (JIEMEHTApHAS) €ANHUIIA KU3HH.

CrpoeHnne knetku. [IpokaproThl M 3yKapuOThl — HU3IIKME U BBICIIUE KIETOYHBIE Op-
rauu3Mbl. OCHOBHbBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH 3yKapHuoT. Kiierounoe sipo.

OyHKIUA s/1pa: XpaHEeHHE, BOCIIPOM3BEICHUE U IIepeiaya HaclIeCTBEHHOW HH(pOpMaLny, pe-
TYJSIINAS XUMHUYECKOH aKTUBHOCTHU KIEeTKHA. CTPyKTypa v QyHKIIMHA XPOMOCOM. AyTOCOMBI H TIOJIO-
BBIE XPOMOCOMBI.

buonoruueckoe 3HaueHne XMMHUYECKUX 3JIeMeHTOB. Heopranuueckue BeriecTsa B co-

CTaBe KJIETKU. Posb BOJBI KaK pacTBOPUTEINS U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEN cpe-
JIbl OPTaHU3MOB. YTJIEBObI U JIUMUBI B KieTKe. CTpyKTypa U 6rosioruueckue QyHKIUN
6enxoB. CTpoeHHe HYKJICOTUIOB U CTpyKTypa nonunykieotuanbix neneid JJHK u PHK, AT®.

Bupycs! u 0akrepuodaru. Hexinerounoe crpoeHue, ;kU3HEHHbBIN UK U €r0 3aBUCHUMOCTb OT
KJIETOYHBIX (OpM KU3HU. Bupycel — B030yanTenn HHPEKIMOHHBIX 3a001€BaHuM; MOHATHE 00 OH-
koBupycax. Bupyc ummyHnonepununra yenoseka (B1UY). [Ipodpunakruka BUY-undpexunn.

JdemoncTpanuu

CrpoeHue MosneKkybl Oemnka.

Crpoenne monexyns! JJHK.

CrpoeHue KIeTKH.

CrpoeHne KIeTOK MPOKapuoT U AYKapuoT.

Crtpoenue Bupyca.

[IpakTnueckue 3aHATHA

Habmtoienue Ki1eTok pacTeHU U )KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MUKPO-
IpenapaTax U UX ONHMCaHUE.

CpaBHeHHE CTPOEHUS KJIETOK PACTEHHUM U KUBOTHBIX.

Opranuszm

Opraam3m — eauHoOe 11e510€. MHOroOOpa3ue OpraHu3MoB.

OOMeH BelecTBOM M SHEpruel ¢ OKpyKarolleil cpeoil kak HeoOXOAMMOe YCIOBHE CyIIe-
CTBOBAHMSI )KUBBIX CUCTEM.

CriocoOHOCTh K CAaMOBOCIIPOM3BEICHUIO — OJTHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX
opranusmoB. JleneHue KIeTKu — OCHOBA pOCTa, Pa3BUTHUS U PA3MHOXKEHUS OPTraHU3MOB.

becnionoe pazmHoxenue. [1os10Boi mpoliecc U Moa0Boe pazMHOKEeHHE. OII0JOTBOPEHHE, ETO
OMoJIOrnYecKoe 3HauUCHHE.

[TonsTre 06 UHAUBUAYATHLHOM (OHTOTEHE3), IMOPHOHATHHOM (IMOPHOTEHE3) U TTOCT-
SMOPHOHAILHOM Pa3BUTUU. IHOMBHlyaIbHOE pa3BUTHE YEIIOBEKA U €r0 BO3ZMOXKHBIE Ha-
pyLIEHUs.

OO1u11e mpeacTaBIeHUs O HACJIEACTBEHHOCTH U N3MEHYMBOCTH. [ 'eHeTHuecKast TEpMUHOJIOTUS
U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBanus. HacnenoBanue npusHakoB y
yenoseka. [lonoBsie xpomocomsl. ClieTNIEHHOE C MOJIOM HaclienoBaHue. HacnencrBeHHbie
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00JIe3HM YE€JI0BEKa, MX MPUYMHBI U npodunakTrka. CoBpeMEHHbIE NIPEJICTABICHUS O T€HE U FeHOME.

['eneTnueckue 3aKOHOMEPHOCTH U3MeHYMBOCTH. Kitaccudukarys popMm H3MEHUNBOCTH.

BiusiHue MyTareHOB Ha OPraHHU3M YEJIOBEKa.

[Ipenmer, 3agaun ¥ METOABI CENIEKIMU. | eHeTHYECKNE 3aKOHOMEPHOCTH CEJIEKIUU. Y YEHHE
H.J. BaBuioBa o 1ieHTpax MHOroo0pa3us U MPOUCX0KIEHUS KYJIbTYPHBIX PACTEHUH.

buortexHonorus, ee 10CTHKEHNUS, IEPCIIEKTUBBI Pa3BUTHSL.

JdemoHcTpauuu

OOMeH BelecTB U NPEeBPALCHNS YHEPTUN B KIIETKE.

Jlenenne kneTku (MUTO3, MEI03).

Crioco0b1 6ecrionoro pa3MHOKEHHUS.

OmnogoTBOpEHNE y PACTEHUH U )KMBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnezncrBeHHble 00J1€3HU YelOBEKa.

BnusiHue ankoroan3zMa, HApKOMaHUU, KypeHHs Ha HAaCJI€ICTBEHHOCTb.

MyTrauuu.

MoaudukanroHHast U3MEHYNBOCTb.

LlenTpsl MHOrOOOpa3Hst U MPOUCXOMKAECHUS KYJIbTYPHBIX PAaCTEHUH.

HckyccTBeHHBIN 0TOOD.

HccnenoBanust B 001acTé OMOTEXHOJIOTUH.

[IpakTrueckue 3aHATHS

Pemenue aneMeHTapHbIX T€HETHYECKUX 3a7ad.

AHanu3 1 OLEeHKa ITUUECKUX aCIIEKTOB Pa3BUTHUSI HEKOTOPBIX UCCIIEI0BaHUIN B OMO-TEXHOIIO-
THH.

Bun

DBOJIIOLIMOHHAS TEOPUs U €€ poJib B JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAayYHOU
KapTUHBI Mupa. Bun, ero kpurepuu. [lomynsmnus kak cTpyKTypHas euHHIA BUIa U Pe3ynbTaTsl
sBomtorK. CoxpaHeHue MHOrooOpa3us BUI0B KaK OCHOBA yCTOMYUBOTO
pa3Butus 6uochepsl. [IpuunHel BeiMUpanus BUoB. buonoruueckuii mporpecc 1 OM0I0-ruyecKuit
perpecc.

['unoTe3bl NPOUCXOXKACHUS KU3HU. Y CII0)KHEHHE )KUBBIX OPraHU3MOB Ha 3eMJIe B
IIPOLIECCE IBOITIOLUU. AHTPOIIOI€HE3 U €r0 3aKOHOMEPHOCTH. JloKa3aTenbCcTBa pOACTBA
Yesl0oBeKa C MIIEKOITUTAIOIIMMHU )KUBOTHBIMU. DKOJIOTHYeCKre (PaKTOPhl aHTPOIIOTeHEe3a:
YCIIO’)KHEHNUE TOIYJISIMIMOHHON CTPYKTYpBI BUJA, N3TOTOBIEHUE OPYAU Tpya, IEPEXO] OT
PacTUTETBHOrO K CMEIIaHHOMY THITY IIMTaHUS, UCIIOJIb30BaHue orHs. [losBneHne MpIciu-
TEJIBHOU JESATENBHOCTH U YJIEHOpa3AesIbHON peur. [IponcxoxaeHne 4enoBedyeckux pac.

JdemMoHcTpanuu

Kpurepun Bua.

[Tomynsiius — cTpyKTypHas €IMHUIA BUA, €AMHHIIA SBOJIIOIUH.

JIBM>KyLIME CUIIBI ABOJIIOLIUH.

Bo3nukHOBEeHHE 1 MHOTOOOpa3re MPUCIIOCOOICHUH Y OpraHu3MOB.

Penxue u nucuesaromue BUBI.

JIBMOKyIIIME CHIIBI aHTPOITOT€HE3A.

IIponcxoxaeHne 4enoBeKa U 4€JI0BEUECKUX pac.

IIpakTuyeckue 3aHATHSA

Omnucanue ocobeii Buaa no Mop(hoorn4eckoMy KpUTepHIO.

AHanus ¥ OLEHKA PA3INYHBIX TUIIOTE3 IPOUCXOKICHUS JKA3HHU.

AHanu3 ¥ OLEHKA pa3IMYHBIX TUIIOTE3 IPOUCXO0KIEHHS YEIOBEKa.

DKOCUCTEMBI

[Ipenmer u 3a1a4M SKOJIOTUH: YUSHUE 00 SKOJIOTHYECKUX (PaKTOpax, yueHHE O COO0IecTBax
OpraHU3MOB, YUeHHE 0 Omocdepe.

Okonornyeckue GakTopbl, 0COOCHHOCTH UX BO3JCUCTBUS. DKOJOTHUECKAs XapaKTePHUCTUKA
Buza. Ilonsatue 06 sxonornueckux cucremax. Llenu nurtanus, Tpoduyeckre ypoBHU.
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buroreoneHo3 kak 3xocucreMa.

buocdepa — rmobanphas sxocucrema. Yuenue B. 1. Bepuazackoro o 6uocgepe. Poib KuBbIX
opranu3MoB B 6nocdepe. bruomacca. buonornueckuil kpyroBoport (Ha puMepe KpyroBopoTa yriie-
pona). OcHOBHBIC HANIPABIICHUS BO3/ICHCTBHS UeloBeKa Ha onocepy.

Tpancdopmarus ecTeCTBEHHBIX KOJOrHUecKuX cucreM. OCOOEHHOCTH arpo3KOCHCTeM (ar-
POIICHO30B).

JdemoHcTpauuu

Okonornyeckue (GakTopsl U UX BIUSHUE HA OPraHU3MBI.

MeXBUIOBbIE OTHOILEHUS: TApa3UTU3M, XUITHUYECTBO, KOHKYPEHIIMS, CUMOHO3.

SIpyCHOCTB PacTUTEIBHOIO COOOIIECTBA.

Kpyrosoport yriepoaa B 6uocdepe.

3anoBeIHUKHY U 3aKa3HUKU Poccun.

IlpakTH4Yeckue 3aHATUSA

CocraBiieHne cXeM Nepeiauk BEIECTB U SHEpruu (Lernei MuTaHus).

CpaBHUTeNbHAS XapaKTEPUCTUKA IPUPOAHBIX SKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.

Pemenue skoiornueckux 3ajgau.

AHanu3 U OLEHKa MOCIIeICTBUI COOCTBEHHOM 1eATEIbHOCTH B OKpYXKarolle cpene,
rJ100AIBHBIX 9KOJOTHYECKUX MPOOIeM U IyTei UX PEelICHHUI.

OKCcKypcun

Muoroo0pasue BunoB. Ce30HHbIE N3MEHEHHS B IPUPOe (OKPECTHOCTH MPO(PeCcCHOHATHHON
00pa3oBaTeIbHON OpraHU3AIIMH ).

EcrecTBeHHBIE U MUCKYCCTBEHHBIE SKOCHCTEMBI (OKPECTHOCTH MPO(PECCHOHATBHOM 00-
pa30BaTEIbHOM OpraHu3alum).

INPUMEPHBIE TEMbBI PE®EPATOB (JIOKJIAZOB),
NHIANBUAYAJIBHBIX ITPOEKTOB

. Marepust, GpopMbl €€ JBUKEHUS U CYIIECTBOBAHUSL.

. ITepBb1it pycckuit akageMuk M.B.JIoMOHOCOB.

. HckyccTBO M IpOLECC MO3HAHHUSA.

. ®u3KKa U My3bIKaJIbHOE HCKYCCTBO.

. [IBeToMy3bIKA.

. ®u3nka B COBPEMEHHOM IIUPKE.

. Pu3nuecKre METOIbI HCCIEA0BaHUS TAMATHUKOB HCTOPUH, ApXUTEKTYPBI U IPOU3BE-
JI€HU UCKYCCTBA.

. HayuHo-TexHMuYecKkuii mporpecc u npo0iaeMbl SKOJIOTHH.

. buorexHosorus u reHHas HHxeHepus — TexHosnornu XXI Beka.

. HaHoTexHOMOrNs Kak MpUOPUTETHOE HAIIPABICHUE Pa3BUTHUS HAyKH U IPOU3BOJACTBA

B Pocculickont @enepauuu.

OxpaHa okpy>karoieil cpesibl 0T XUMUYECKOTO 3arpsi3HEHUS.

PacTtBOpHI BOKpYT Hac.

YcTpaHneHue KeCTKOCTH BOAbI HAa TPOMBILLICHHBIX TPEAPUATHSX.

Hcropust BOBHUKHOBEHUS U Pa3BUTUSL OPraHUYECKONW XUMHH.

VYTaeBobl M UX POJIb B )KUBOW IPUPOJIE.

JKuppl Kak MIPOAYKT MUTAHUS U XUMHUYECKOE CHIPhE.

HexBaTka mpooBOJIBCTBUS Kak Iy1o0anpHas npoljemMa 4eIoBeuecTBa U MyTH ee pe-

IICHUSI.
o CpencTBa rUrueHbl HA OCHOBE KHCIIOPOICOACPIKAIINX OPTaHUUYECKUX COCTUHEHUH.
o CuHTeTHYeCKHEe MOIOIIIE CPECTBA: JOCTOMHCTBA U HEIOCTATKH.
J Heduuut Oenka B MUIIEBBIX MPOAYKTAX M €ro MPEOJ0JCHNUE B PaMKax Ii100aabHON
MIPOIOBOJILCTBEHHOM MTPOTPAMMBI.
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onemy.

B.1. Bepnaackwuii u ero yuenue o 6uocdepe.
Vcropust v pa3BUTHE 3HAHUH O KIICTKE.
OkpysKaroriasi 4eJ0BeKa cpeia U €¢ KOMIIOHSHTbI: pa3InYHbIC B3MJIS/IbI HA OJHY MPO-

[Tomynsus kak equHUIa OMOJIOTUYECKON SBOMTIOLMH.

[Tomynsus Kak SKoJI0ruyecKas eAMHULA.

CoBpeMEHHBIE B3IJI1bI HA OMOJIOTHYECKYHO 3BOJIIOLIUIO.

COBpeMeHHBIe B3IV ABI HA ITPOUCXOKACHUEC YCJIOBCKA: CTOJIKHOBCHUC MHCHHH.
CoBpeMeHHbIE METO/Ibl UCCIIEI0BAHMSI KIICTKH.

Cpenpl 0OuTaHMs OPraHU3MOB: IPUUUHBI PA3HOOOPA3HUS.
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XAPAKTEPUCTUKA OCHOBHbBIX BU/10B
YYEBHOU JEATEJBHOCTHU CTYAEHTOB

Conep:xkanue o0yuyeHust

XapakTepucTHKA OCHOBHBIX BU0B YUeOHOI JesiTeJIbHO-
CTH CTY/IeHTOB (HA YPOBHe Y4eOHBbIX el CTBHI)

PU3UKA

BBeneunue

Pa3Butne cnocoOHOCTEH SICHO W TOYHO M3JIaraTh CBOHM MBICIIH,
JIOTUYECKU 0OOCHOBBIBATH CBOIO TOUKY 3pEHHS, BOCTIPUHUMATH U
aHAJM3UPOBATh MHEHUSI COOECEHUKOB, MPU3HABAS MPABO JpY-
roro 4ejJ0BeKa Ha NHOE MHEHHUE.

[TpuBeneHre MPUMEPOB BIUSHUS OTKPHITUN B (PU3HWKE HA IPO-
rpecc B TEXHUKE M TEXHOJIOTUU IPOU3BOACTBA

Mexanuka

Kunematuka

O3HakoMJIeHHE CO CIOCO0aMH ONHUCAHHSI MEXaHHUUECKOTO JIBUXKE-
HHSI, OCHOBHOM 3aJjaucii MCXaHHUKHU.

N3ydenue oCHOBHBIX (PU3MUYECKUX BEIMYMH KMHEMATUKU: Iepe-
MEIIEHUSI, CKOPOCTH, YCKOPEHHUS.

HaGntoneHne OTHOCUTEIBHOCTH MEXAaHHUYECKOTO JBMIKEHHS.
DopMyIUpPOBaHUE 3aKOHA CII0KEHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOI'O MPSMOIMHEHHOTO JIBUKCHUS
(Ha mpuMepe cBOOOIHOTO MaJICHUs T€1) U PABHOMEPHOTO JIBUXKE-
HUS TeJa [0 OKPYKHOCTH.

[lonnmaHue cMbICIa OCHOBHBIX (PU3UYECKUX BEJIIMYMH, XapaKTe-
PHU3YIOLIIMX PABHOMEPHOE ABMXKEHHUE TEJIa IO OKPYKHOCTHU

JvnHamuka

[lonnmanue cmpiciaa TakKUX (PU3NYECKUX MOJIENEH, KaKk MaTepu-
aJIbHAs TOYKA, MHEPLMAJIbHAS CUCTEMA OTCUETA.

N3mepenue macchbl Tena pa3audHbIMU criocoOamu. M3mepenue
CWJI B3aMMOJAEUCTBUs Tell. BplunciieHne 3Ha4Y€HUs YCKOPEHMS
TEJ 110 U3BECTHBIM 3HAYEHUSAM JIEHCTBYIOIINX CHJI U Macc Tel.
YMeHue paznuuaTh CHITy TSOKECTH U Bec Tena. OObsCHEHHE U
IIpUBEICHUE IIPUMEPOB SABJICHHUSI HEBECOMOCTH.

IIpuMeHeHre OCHOBHBIX MOHATUH, (POPMYJI U 3aKOHOB AMHAMUKHU
K PELICHUIO 3a/1a4

3aKOHBI COXpaHCHUA
B MCXaHUKE

OObscHEHUE PCAKTUBHOTO ABUKCHUA Ha OCHOBEC 3aKOHA COXpa-
HCHHUA HMITYJIbCA. HpI/IMeHeHI/Ie 3aKOHAa COXpaHCHUA HWMITYJIbCa
JUIS. BBIYMCIICHUS U3MEHEHUM CKOpOCTCfI TCJI IPU UX B3aHMOJEH-
CTBUAX.

Brrunciaenue pa6OTBI CHJI U U3MEHEHMS KHHETHISCKOM SHEpPTUn
TCIa.

BrlunciaeHue MoTeHIIMAIBHOM OHEpPIrUuu TCJI B I'PaBUTAIUOHHOM
TI0JIC.

XapaKTCpI/ICTI/IKa MMPONU3BOAUTCIILHOCTU MAIllMH U JBUTATEIIEH C
HCITOJIB30BaAHHUEM IMOHATHA MOIITHOCTH

OcCHOBBI MOJICKYJISIPHOM (PM3MKH M TEPMOAUHAMHKH

MonexkynsipHas puzuka

DopMyIMPOBAHNE OCHOBHBIX MOJI0KEHUNA MOJIEKYJISIPHO-
KHMHETUYECKOW Teopuu. BrIMoHEHHE 3KCIEpUMEHTOB, CIIyXka-
X OOOCHOBAaHMEM MOJICKYJISIPHO-KUHETUYECKOH  TEOpHH.
Hab6mronenne 6poyHOBCKOTO ABMKEHUS U ABJICHUS MU y3un.
Omnpenenenue mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUN
Ha OCHOBAaHUH YpPaBHEHUs COCTOSHUS UJCAIbHOTO rasa.
[Ipencrasnenwue B BUae rpaduka H30XOPHOTO, U300apHOTO U U30-
TEPMHUYECKOT0 MPOLIECCOB. BhIUMCIEHNE CPENHEN KUHETUYECKOMN
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SHEPTHUH TEIUIOBOTO ABMKEHUS MOJIEKYJI 10 U3BECTHOM Temrepa-
Type BelIecTBa.
W3mepeHue BIaXXHOCTU BO3yXa

TepMmogunamuka

OKCIIEpUMEHTAJIBHOE HCCIIEJOBAHUE TEIJIOBBIX CBOMCTB Bellle-
CTBa.

Pacuer xonmyecTBa TEMJIOTHI, HEOOXOAUMOTO Ul OCYLIECTBIIE-
HUs IIPOLECCa IPEBPALICHHs BEIIECTBA U3 OJHOIO arperaTHoro
COCTOSIHMS B IPYTOE.

Pacuer n3MeHeHHs BHYTpEHHEH SHEPTUH TeJl, padOTHI U IepeiaH-
HOI'O KOJIMYECTBA TEIJIOTHI HA OCHOBAHUU IIEPBOI0 3aKOHA TEP-
MOJUHAMUKH.

OOBbsicHEeHHE NPUHIIMIIOB JICHCTBUS TEIJIOBBIX MAaIlIUH

OcHOBBI JICKTPOAUHAMUKH

SHGKTpOCTaTI/IKa

Boluncnenue cuin B3aUMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKUX
3aps10B.

Boluncnenue HanpspKEHHOCTH M MOTEHIMANA JJIEKTPHUYECKOTO
IIOJIs1 OTHOTO ¥ HECKOJIBKUX TOYEYHBIX 3aps0B.

W3mepenue pa3HOCTH MOTEHIUAIIOB.

[IpuBenenne npruMepoB MPOBOAHUKOB, TUIIEKTPUKOB U KOHCH-
CaTopOB.

Habuntonienue sBiaeHUS 37EKTPOCTATUUECKON MHIYKLIUU U SIBIIE-
HUS TOJIIPU3ALUN JUDJIEKTPUKA, HAXOZSAIIErocs B DJIEKTpUYE-
CKOM I10JI€

ITocTOoSSHHEII TOK

N3mepenne MOIIHOCTH 3IeKTpudeckoro Toka. Msmepenne 31C
Y BHYTPEHHETO COMPOTUBJICHUS HCTOYHHKA TOKA.

CO6o0p ¥ ucTbITaHUE PIEKTPUUECKUX LIEeTIel C pa3IMUHbIM COEIH-
HEHUEM IPOBOJIHUKOB, PacyeT UX MapaMeTpoB

MarsuTtHoe 11o0j1€e

Habmronenue aeiicTBUsi MArHUTHOTO TOJISI HA TMPOBOJHHK C TO-
KOM, KapTUHOK MarHUTHBIX TOJIEH.

dopmyIMpOBaHUE TIPaBUJIA JIEBOW PYKH JUISl OIPEICIICHUS
HanpaBJIEHUs CHJIbI AMIepa.

Brrurciienue cuil, J1eUCTBYIOIKUX HAa TPOBOJAHUK C TOKOM B Mar-
HUTHOM TI0JIe, OOBSICHEHUE TIPUHIUIIA ICHCTBUS DJIEKTPOBUTA-
Tens.

HccnenoBanue sBieHUS JIEKTPOMAarHUTHOM MHIIYKITUU

KoJe0anus v BOJHBI

Mexannueckue Kojeoa-
HUS U BOJIHEI

[IpuBenenue npuMepoB KoseOaTeNbHbIX ABMKEHUN. MccnenoBa-
HUE 3aBUCHUMOCTH TepHoja KoieOaHui MaTeMaTHUYeCKOTO MasT-
HUKA OT €T0 JIJTMHBI, MACChl U aMIUTHTY/IbI Kojebanuii. Onpee-
JICHHE YCKOPEHHsI CBOOOHOTO MaieHuUs C MOMOIIBI0 MaTeMaTHu-
YeCKOro MasTHHKA.

HaGmonenue xonebanuii 3Bydariero tena. [IpuBeneHue 3Haue-
HUSI CKOPOCTH PACTIPOCTPAHECHHMS 3BYKa B Pa3JIMUHBIX Cpeax.
YMeHue o0bsSICHITh UCIIOJIb30BaHUE YIBTPa3ByKa B MEIUIIMHE

DNeKTpOMarHUTHBIE
KOJIeOaHUS U BOJIHBI

HabmtoneHne ocumiuiorpaMM rapMOHHUYECKUX KOJICOaHUM CHITBI
TOKA B IIETIH.

OObsicHeHHEe TIPEeBpAIICHUS YHEPTUU B UJICATHHOM KOJeOaTelb-
HOM KOHTYDE.

Wzydenue ycTpoiicTBa U MPUHIUIIA JeHCTBUS TpaHChopmaTopa.
AHanu3 cxeMmbl Nepeiadyl JIEKTPOIHEPTUU Ha OOJIBIINE PacCTO-
SIHUSL.
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[IpuBeneHre NPUMEPOB BHIOB PAIHOCBA3U. 3HAKOMCTBO C
YCTPOMCTBAMHU, BXOSIIIUMU B CUCTEMY PAIMOCBSI3H.
OO6cyx1eHne 0COOCHHOCTEH pacIpOCTpaHEHUs! PaTUOBOITH

CBeTOBBIC BOJIHBI

[IpuMeHeHne Ha TPAKTUKE 3aKOHOB OTPAKCHHS W MPETOMIICHUS
CBeTa Ipu peuieHuu 3aaa4. Habmoaenue siBinenus nudpakiuy 1
JUCTIEPCUU CBETA.

YMeHue cTpouth u300pakeHus MPEeIMETOB, 1aBacMbI€ JTUH3aAMH.
PacueT onTudeckoil CHIbI TUH3EI

DJIeMeHTbI KBAHTOBOH (U3HKH

KBauToBbIe cBOMCTBA
CcBeTa

Ha6monenue dotoanekrpuueckoro 3¢ dexra. Pacuer makcu-
MaJbHOU KHHETHYECKON YHEPTUU AIEKTPOHOB Ipu hoTodddexre

dusuka atoma

dopmynupoBanue noctyiaTo bopa. Habmoaenue nuHeitgaroro
Y HETIPEPBIBHOTO CIIEKTPOB.

Pacyer 4acTOTHI ¥ AJIMHBI BOJIHBI HCITyCKAaeMOI'O CBETA MPH Mepe-
X0/IE aTOMa U3 OJTHOTO CTAllMOHAPHOTO COCTOSIHUS B IPYTO€.
OO0bscHeHrEe NIPUHIIUIIA ISHCTBUS Ja3epa

®du3ukKa aTOMHOTO fA11pa
Y BJIIEMEHTAapHbIX
YaCTHI]

HaGmonnenue tpexoB anbda-gactuil B kamepe Bunbcona. Peru-
CTpaLMs SACPHBIX U3IYyUYEHUN ¢ TOMOILBIO cueTunKa [ elirepa.
Pacuer SHCPTIHUU CBA3HU ATOMHBIX AOCP.

[Tonnmanvue IIEHHOCTH HAYYHOTO MTO3HAHUS MUPa HE BOOOIIE IS
YeJIOBEYECTBA B LIEJIOM, a I KaKJ0ro 00y4arouierocs JIM4Ho,
LIEHHOCTHU OBJIaJICHUS METOJIOM HAYYHOTO MO3HAHMS JJIsl JOCTH-
JKCHHA YCIICXa B J'IIO60M BUC HpaKTI/IHGCKOﬁ ACATCIBbHOCTH

BcesenHas u ee DBOJIIOLNSA

CrpoeHue u pa3BuTHE
Bceenennon

OO0mpsicHeHHe MozienH paciuupsoneiics Beenennoit

IIpoucxoxnenue
ConHeyHoM cucTemMsl

Ha6J’II-OILeHI/Ie 3BC31, .Hy'HBI " IJIAHCT B TCIICCKOII. Ha6JHOI[CHI/Ie
COJIHCYHBIX ITATCH C IIOMOIIIBIO TCIICCKOIIAa

XUMHUA

BBeneunue

PackpsITHe BKIaa XUMUYECKON KAPTUHBI MUPA B €IHHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MUpa.

XapakTepucTUKa XMMUU KaK MPOU3BOJUTENILHOM CHUIIBI 00Ie-
CTBa

Baxneiinme xumuue-
CKHE TTIOHATUS

YMeHnue naTh onpeieneHne 1 ONeprupoBaTh CIEIYIOIUMUA XUMHU-
YECKUMH TIOHATUSAMHU: «BELIECTBO», «XMUMHUYECKHH DIIEMEHTY,
«aToOM», «MOJIEKYJIa», «OTHOCUTEIbHBIE ATOMHAsI U MOJIEKYJISIp-
Hasi MacChl», MOH», «AJTIOTPOMHSD, «U30TOMBDY, «XUMHUECKas
CBSI3b», «AJIEKTPOOTPULIATEIBHOCTDY, «BAIEHTHOCTb), «CTEIEHb
OKHCIICHUS», «MOJIb», «MOJISIPHAs Macca», «MOJSPHBIA 00beM
ra3000pa3HbIX BEILECTBY, «BEIECTBA MOJIEKYJISIPHOTO U HEMOJIE-
KYJISIPHOTO CTPOEHUS», «PACTBOPBD», «INEKTPOJIUT U HEAIEKTPO-
JUTY», «IJIEKTPOJINTUYECKAs TUCCOLUALMSDY, OKHCIUTEIb U BOC-
CTaHOBUTEJb», OKUCIIEHUE U BOCCTAHOBJIIEHUE), KCKOPOCTh XU-
MHUYECKOH peaKkMmn», «KXUMHUUECKOE PABHOBECUEY, «YTIIEPOIHBIN
CKeNeT», «(PYHKIMOHAIbHAS TPYIIaY, KH30MEPHD)

OCHOBHBIE 3aKOHEI
XUMHUHU

@opMyIMpPOBAHNE 3aKOHOB COXPAHEHUs MacChl BELIECTB U IIO-
CTOSIHCTBA COCTaBa BEILIECTB. Y CTAHOBJICHUE NPUYMHHO-CIEN-
CTBEHHOU CBSI3M MEXK]y COAEPKaHHEM ITHUX 3aKOHOB M HAIHMCA-
HUEM XUMHYECKUX (OpMYJ U ypaBHEHHUH.

OCHOBHBIE TEOPUH
XUMHUHU

VY cTaHOBIIEHUE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIECTB OT
CTPOEHHS aTOMOB 00Pa3YIOUIMX MX XUMHUUECKUX HIEMEHTOB.
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XapakTepucTrKa Ba)KHEHIINX TUIIOB XMMHUYECKUX CBSI3E€U U OT-
HOCHTEJIBHOCTH 3ToH THnonorud. OOBsICHEHHWE 3aBUCHMOCTH
CBOWCTB BEILECTB OT X COCTaBa U CTPOCHUS KPUCTALTNYECKUX
pEIIETOK.

DopMyJIMPOBAHUE OCHOBHBIX IMTOJ0KEHUN TEOPUU IIEKTPOIIUTH-
YECKOW MCCOLMAIMM U XapaKTEPUCTHUKA B CBETE ITOM TEOpUHU
CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM.
DopMyJIMPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOECHUS OPTraHUYECKUX COEAUHEHUIN U XapaKTEpPUCTUKA B CBETE
3TOM TEOPHUM CBOMCTB BAXKHEHIIUX MPEACTABUTENICH OCHOBHBIX
KJIACCOB OPraHMYE€CKUX COCIMHEHUMN

Baxueiiniue Bemiectsa
1 MaTepHuabl

XapakTepucTuKa CTPOCHUS aTOMOB U KPUCTAJJIOB U Ha 3TOM Oc-
HOBE —O0IIMX (PU3HUECKUX U XUMUYECKUX CBOMCTB METAJIJIOB U
HEMETAJJIOB.

XapakTepucTUKa coCcTaBa, CTPOCHHUSI, CBOMCTB, OJIy4€HUs U NPU-
MEHEHUE BaXKHEUIITNX HEMETAIJIOB.

XapakTeprucTUKa COCTaBa, CTPOSHUS U OOIIUX CBONCTB Ba)KHEH-
IIMX KJIACCOB HEOPTaHMYECKUX COCAMHEHHM.

Ornucanue cocTaBa M CBOWCTB BAXKHEWIIIUX MPECTABUTENEH Op-
TaHUYECKUX COCTUHEHHI: METaHOJa U ATaHOJa, CJIOXKHBIX dPu-
POB, )KUPOB, MbLJI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTBI), MO-
HOCaxapuJoB (TJIFOKO3bI), TUCAXapua0B (caxapo3bl), Moircaxa-
pUAOB (Kpaxmaja U LEeJUTI0I03bl), aMUHOKHUCIIOT, OEJIKOB, UCKYC-
CTBEHHBIX M CHHTETHYECKHUX MOJIMMEPOB

XUMHYECKUH A3BIK
U CUMBOJIMKa

Hcnonws3zoBanne B yueOHOM 1 npodhecCHOHATBHOM IeITeTbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3piBanue m3yueHHBIX BEIIECTB MO TPUBHAIBHON WM MEXKTY-
HapOJHOM HOMEHKJIAType M OTPa)K€HUE COCTaBa 3TUX COEIUHE-
HUM C TOMOIIbI0 XUMHYECKUX (POPMYIL.

OTpaxeHre XUMUYECKHUX IPOLECCOB C IOMOIIbIO YPAaBHEHUH XU-
MHYECKHUX PEAKIU

XHUMHYECKHUE peaknuuu

OOBsicHEeHHE CYLTHOCTH XMMHUYECKuX mpoueccoB. Knaccugpuka-
1[Msl XMMUYECKUX pEeaKlUi M0 pa3anyHbIM IPU3HAKAM

XUMUYECKUN IKCIIEPUMEHT

BrinonHeHrne XHMHYECKOTO 9KCIICPUMCHTA B MOJHOM COOTBET-
CTBHHU C IMPaBHUJIAMH TCXHUKHU 0€30IacHOCTH.

Ha6J’IIO,Z[CHI/IC, (I)I/IKCI/IpOBaHI/Ie N OIIMCaHHC PE3YJIbTATOB ITPOBC-
JACHHOT'O SKCIICPUMCHTA

Xumnueckas “Hpopmarus

[IpoBeneHue caMOCTOSATENLHOTO MOMCKAa XUMUUYECKON HH(pOpMa-
UM C UCTIOJIH30BAHUEM PA3JIMYHBIX UCTOUHUKOB (HAYYHO-TIOMY-
TISPHBIX U3JaHH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEp-
HETa); WCIOJIb30BaHNE KOMITHIOTEPHBIX TEXHOJOTHUM Il 0Opa-
OOTKHM U TIepelayrl XUMHUYECKON HH(OpMalUK U ee Tpe/icTaBie-
HUSI B pa3JIMUHBIX (popmax

[TpodunsHoe u npodec-
CHOHAJIHO 3HAYUMOE CO-
JeprKaHne

OObsicHEeHHE XMMUYECKUX SIBICHUH, POUCXOISIINX B TIPHPOJIE,
OBITY U Ha MPOU3BOJICTBE.

CoOutoieHre TIPaBUII SKOJIOTUYECKH T'PAMOTHOTO TIOBEICHHS B
OKpY>Kalolleu cpene.

OreHka BIHMSHUS XHMHYECKOTO 3arps3HEHHS OKpPY)KaloIIeh
Cpebl Ha OpraHu3M YelIOBEKa U IPYTHE )KUBBIC OPraHU3MBI.
Cobmnronenue mpaBuil 0€30MACHOTO OOpAIEHHUsI C TOPIOYUMH U
TOKCHYHBIMH BEIIIECTBAMH, J1a0OPaTOPHBIM 000PYIOBAHUEM.
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Kputnueckast orneHka JOCTOBEPHOCTH XUMHUYECKOW HH(popMa-
LIMH, NOCTYNAOLIEH U3 Pa3HbIX HCTOYHUKOB

BNOJOI'us

buonorust — COBOKYIHOCTh
HayK O JKMBOM MpHUPOJE.
MeToapl HAyYyHOrO IO3HAa-
HUS B OMOJIOTHH

3HaKOMCTBO ¢ 00BEKTaMH U3YyYEHHS OMOJIOTHH.

BrisiBnenue ponu Ouosioruu B (HOPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KAPTHHBI MUPA U MPAKTUYCCKOMN JCSATEIb-
HOCTH JIFOAEH

Knerka

3HaKOMCTBO C KJIETOYHOI Teopuel CTpOeHUs OPraHU3MOB.
[TonmyuyeHue npencTaBiIeHUs O POJIM OPTAaHUYECKUX U HEOPTaHU-
YECKHX BEILECTB B KIIETKE.

3HaHUE CTPOEHUS KJIETOK IO pe3ybTaTtaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHe ONMCBIBATH MUKPOIIPENApaThl KIETOK PAaCTEHHUU. YMe-
HUE CPAaBHUBATH CTPOEHUE KIETOK PACTEHUH U )KUBOTHBIX I10 I'0-
TOBBIM MHKpPOIIperapaTam

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOKEHUS OPraHU3MOB, CTaIUI
OHTOI'€HE3a Ha IPUMEPE YEIOBEKA.

3HaHKE IPUYMH, BBI3BIBAIOLINX HAPYILLIEHUS B PAa3BUTUH OPTraHU3-
MOB.

YMeHHE M0Ib30BATHCS TEHETUYECKON TEPMUHOJIOTUEN U CUMBO-
JIMKOH, pelaTh MPOCTEUIINE TEHETUYECKUE 3a1a4H.

3HaHue O0COOEHHOCTEH HaClIeICTBEHHOW M HEHACJIEICTBEHHOM
W3MEHYHMBOCTH U X OMOJIOTHUECKOW POJIH B IBOJIOIHMHU YKHBOTO

Bun

YMeHue aHanu3upoBaTh U OLIEHUBATh PA3IMYHBIE TUIIOTE3BI MTPO-
HUCXO0KIEHHUS )KU3HU Ha 3eMII€.

YMeHue npoBoIUTh ONMUcaHue ocolOeil oJHOro BHuaa mo Mopdo-
JIOTUIECKOMY KPHUTEPHIO.

Pa3BuTHE CIOCOOHOCTEH ACHO M TOYHO M3J1araTh CBOM MBICIIH, JIO-
TUYeCKH OOOCHOBBIBATH CBOKO TOUYKY 3PEHHS, BOCIPUHHUMATH W
aHAJIM3UPOBATh MHEHHUs COOECETHUKOB, MPU3HABAS MPaBO APY-
roro 4ejoBeKa Ha HHOE MHEHHE.

YMeHue noKa3biBaTh POJCTBO YENOBEKAa M MIIEKOMHUTAIOIINX,
OOITHOCTh ¥ PaBEHCTBO YEJIOBEUECKUX pac

DKOCUCTEMBI

3HaHUE OCHOBHBIX KOJOTMYECKHX (PaKTOPOB M MX BIMSHUS Ha
OpTaHU3MBI.

3HaHUE OTIMYUTENBHBIX IPU3HAKOB UCKYCCTBEHHBIX COOOILECTB
— arpodKOCHUCTEM.

[TonmyueHue mpencTaBlIeHUsI O CXeMe SKOCHCTEMBbl Ha MpUMepe
omocdepsl.

JleMoHCTpalus yMEHHsI IOCTAaHOBKHU IIeJIeH AeATeNbHOCTH, I1a-
HUPOBaHWE COOCTBEHHOW NEATEIHHOCTH JJISI JOCTHIKEHUS TO-
CTaBJICHHBIX IIeJICH, MpPEeABHIEHUS BO3MOXKHBIX pPE3yJIbTaTOB
ITHX ACUCTBUI, OpraHU3ally CAMOKOHTPOJIS ¥ OLIEHKH Oy YCH-
HBIX pe3yJIbTaTOB.

OO0yuenue co0JIt0/IEeHUIO MTPaBUII TIOBEJIEHUS B IPUpPOJE, Oepex-
HOMY OTHOIICHHIO K OMOJIOTHYECKUM OOBEKTaM (pacTeHUsSM U
KHBOTHBIM
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YYEBHO-METOAUYECKOE U MATEPHUAJIBHO — TEXHUYECKOE
OBECIIEYEHHUE ITPOT'PAMMBI YUEBHOM JUCIIUILIVHBI
b/1.08 ECTECTBO3HAHMUME

OcBoenue nporpammsel yaeOHnou nucuumuinabl bJ1.08 EcrecTBo3nanue npenmonaraer Hajiu-
yre B npodeccHoHaNbHOM 00pa30BaTeNbHONW OpPraHU3aliy, pealn3yIoeld 00pa3oBaTeIbHYIO TPO-
rpamMmy cpeaHero obmiero oopasoanus B npeaenax ocsoenus OITOIT CITO na 6a3e ocHOBHOTO 00-
mero oOpa3oBaHus, y4eOHBIX KaOUHETOB MO (U3KKE, XUMUH, OMOJIOTHH, B KOTOPBIX UMEETCS BO3-
MOKHOCTbh O00€CHeunTh CBOOOAHBIN JocTyn B MHTepHET BO BpeMs y4eOHOIO 3aHATHSA U B MEPUOJ
BHEYUYEOHOI JeITeTbHOCTH 00yYarOIMIUXCS.

B cocraB kaOMHETOB 10 (U3HKE, XMMHUHU, OMOJOTHH BXOMST JIAOOPATOPHUH C JIaOOPaHTCKON
KOMHATOM.

[TomemeHust KaOMHETOB (PU3MKU, XUMHUU U OMOJIOTHH JIOJKHBI yIOBIETBOPATH TPEOOBAHUIM
CanurapHo-3nuaemMuosorndyeckux npasmi 1 HopmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHa-
IICHBI TUTIOBBIM 00OPYIOBAaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHCIIE CHEIUAIIN-
3UpOBaHHON y4eOHOI MeOeNblo U cpeAcTBaMU OOy4EHHUs, TOCTATOYHBIMU ISl BHIIOJHEHUS TpeOo-
BaHUU K YPOBHIO MTOJATOTOBKU O0YYAIOIIHXCSI.

B xabuneTax q0mKHO OBITH MyJIBTUMETUITHOE 000pYI0BaHKE, TIOCPEICTBOM KOTOPOTO y4acT-
HUKH 00pa30BaTENIBHOIO MpOoIecca MOTYT MPOCMATpUBaTh BU3yallbHYI0 MH(POPMAIUIO MO0 (QHU3UKE,
CO3/1aBaTh MIPE3EHTAL[UH, BUIEOMATEPHAIIBI U T.II.

B cocraB yueOHO-METOUYECKOTO U MaTepPHAIbHO-TEXHIMYECKOr0 00eCcieueHusl IPOrpaMMBbI
yueOHoi quctumumabl bJ1.08 EctrecTBo3HaHne BXOIAT:

° MHOTO(YHKITHOHATBHBIA KOMIUICKC ITPETIOIaBaATEIIS;

° HarJsIIHBIe TTOCOOUsT (KOMIUIEKTHI YYEOHBIX TAOJIMII, TUIAKATOB, TOPTPETHI BHIJAIO-
IIUXCS] YUYEHBIX B 00JIACTH €CTECTBO3HAHUSA U T.11.);

° MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

9KpaHHO-3BYKOBBIE IOCOOUS;

KOMIUIEKT 3JIEKTPOCHAOKEHHSI KaOMHETOB;

TEXHUYECKHE CPECTBA O0yUCHHS,

JIEMOHCTpAIIMOHHOE 000pyI0BaHKe (00IIero Ha3HAYeHHS U TeMaTHYECKHUe HaOOpPHI);
nabopaTopHoe o0opyaoBaHue (001Iero Ha3HAUYCHUS U TeMaTHYECKHE HAOOPhI, B TOM
YHCIIe I TOCTAaHOBKH JEMOHCTPAIIMOHHOTO W YYEHHYECKOTO IKCIIEPUMEHTA, PEaKTHUBBI);

o CTaTU4eCKHe, TMHAMHYECKHE, TEMOHCTPAIMOHHBIE U Pa3JaTOYHbIE MOJIENHN, BKIIOYAs
HaTypaJbHbIE OOBEKTHI;

o BCIIOMOTaTeNIbHOE 000PY/I0BAHUE;

o KOMIUIEKT TEXHUYECKOH JOKYMEHTAlluH, B TOM YMCIIE TaclopTa Ha CpeicTBa o0yyde-
HUSI, THCTPYKIIMH IO UX UCTIOIB30BaHUIO M TEXHUKE 0€30IIaCHOCTH;

o 6uOIMoTeYHbIN HOH.

B Oubnuoreunslif poH I BXOAAT yueOHUKH, yueOHO-MeTonndeckue kommuiekTsl (YMK), obec-
neynBarore ocsoenre yaeonoi aucrurmumasl bJ[.08 EcrecTBo3HaHme, peKOMEH/TI0BaHHBIE WM JI0-
MYIIEHHbIE JJIS UCIIOJIb30BAHUS B TPOPECCHOHATIBHBIX 00pa30BaTEeIbHBIX OPTaHU3AIMIX, PEATH3YI0-
X o0pa3oBaTeNbHyI0 MPOrpaMMy CpeHero obiiero odpa3zoBanus B npesenax ocBoeHus: OITOII
CIIO na 6a3e 0OCHOBHOI'O O0IIIEro 00pa3oBaHMs.

bubnuoTteunsiii GoHT MOXKET OBITh JOMOJHEH (PU3WUYECKUMH SHITUKIIONEAUSIMH, aTilacamH,
CIIOBapsIMH, CIIPABOYHUKAMU IO (PU3UKE, XUMHH, OMOJIOTUH, HAYYHOW U HAYYHO-TIOMYJIIPHOH JInTe-
paTypoil eCTECTBEHHO-HAYYHOI'O CO/IEPIKaHUSI.

B nporecce ocBoenus mporpammsl yuebnoit aucuuruimasl bJ[.08 EctecTBo3HaHne CTYACHTHI
JOJKHBI UMETh BO3MOYKHOCTB JIOCTYTIA K JIEKTPOHHBIM Y4eOHBIM MaTepHajaM M0 €CTECTBO3HAHMUIO,
BKIIIOUast GU3UKY, XUMUIO, OMOJIOTHIO, UMEIOIIMMCS B CBOOOTHOM JIOCTYTIE B ceTh MIHTepHET (diek-
TPOHHBIM KHUTaM, MPaKTHKyMaM, TecTam, maTepuanam EI'D u ap.).
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