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Pabouas mporpamma yuebHOU auciuiuinabl  «EcTecTBO3HaHME» pa3paboTaHa B COOTBET-
cTBUM ¢ PexoMeHIanusiMu 110 OPTaHU3aIMH IMOJTyYSHUS CPETHETO 001Iero 00pa3oBaHus B Ipee-
JaX OCBOCHHsI 00pa30BaTebHBIX IPOTPaMM CPEIHETO MPOECCHOHATLHOTO 00pa3oBaHus Ha 0a3e
OCHOBHOTO 0011ero o0pa3oBaHus C y4eToM TpeboBaHU (enepalbHBIX TOCYIapCTBEHHBIX 00pa-
30BaTeNIbHBIX CTAHJIAPTOB U MOJyYaeMOU MPOPECCUU WU CIIENUaATBLHOCTH CpeHero npodeccu-
OHAJILHOTO 00pa30BaHUS

Opranuzanus-pazpadorunk: AHITOO «YpallbCkuii MONUTEXHAUSCKUN KOJUIEIK)»



HHOACHUTEJIBbHAA 3AIIUCKA

[Tporpamma yue6Ho# quctuminabsl OY [[.09 EcrecTBo3Hanue npenHazHadeHa I U3ydeHUs
B IpoeCcCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3ALUIX, PEATH3YIONUX 00pa30BaTEIbHYIO MPO-
rpamMmy cpeaHero oo1iero oopazoBaHus B peiesiax OCBOCHHSI OCHOBHOM MpodeccruoHanbHON 00-
paszoBatensHO# iporpammel (OITOIT) CITO Ha 6a3e ocHOBHOTO 0011IeT0 00pa3oBaHuUs MPHU MOATO-
TOBKE CIIEIIMAJINCTOB CPEIHETO 3BE€HA U SIBJISIETCS YacThi0 0a30BOI OCHOBHOM MpodeccroHalbHOM
oOpa3zoBarensHOU nporpaMMbl B coOTBETCTBUU ¢ PI'OC 1o ciaemyronmM crenuaibHOCTIM COIH-
anbHO-3KOHOMHYecKoro npoduist 21.02.05 «3emMenbHO-UMYIIIECTBEHHBIE OTHOIIICHUSDY

Conepxxanne nporpammbel OY .09 EcrecTBO3HaHMe HanpaBieHO HA JOCTHKEHHUE CIEAYIO-
LIUX LIeJICn:

® OCBOCHME 3HAHWI O COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTHHE MUpa U METO/1ax
€CTECTBEHHBIX HayK; 3HAKOMCTBO ¢ HanboJjee BaXKHBIMH UIESIMU U TOCTHKEHUSIMU
€CTECTBO3HAHMSI, OKA3aBIIMMHU OIPEACIIAIONICe BIUSHIE Ha PA3BUTHE TEXHUKU U
TEXHOJIOTHI;

e OBJaJICHUE YMEHUSMHU IPUMEHSTh MMOJyYCHHbIC 3HAHUS JIJIs1 OOBSICHEHUS SABJICHUN
OKPY’KaIOIIIET0 MUPA, BOCIIPUATHS HHPOPMALIUH €CTECTBEHHO-HAYYHOTO U Mpodec-
CHOHAJIbHO 3HAYUMOTO COJICPIKAHMS; PA3BUTHE MHTEIIEKTYalbHbIX, TBOPYECKUX
CIIOCOOHOCTEH M KPUTUYECKOTO MBIIUICHHS B XO/I€ TPOBEICHUS MPOCTEHIIINX HCCIIEI0OBAHUM,
aHalM3a SABJICHUH, BOCIPUATHS U UHTEPIPETAIIMH €CTECTBEHHO-HAYUYHOI HHOpMAIIHH;

e BoCHUTaHHE YOEKICHHOCTH B BO3MOXKHOCTHU MO3HAHUS 3aKOHHOW MPUPOJIBI U UC-
MOJIb30BaHUS IOCTHKEHUI €CTECTBEHHBIX HAYK JUISl pa3BUTHS LIMBUJIN3ALUHU U TIO-

BBIIICHUS KaueCTBa JKU3HH;

® T[pPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHUHN B MPOGECCHOHATBHON JAesITeNFHOCTH U TIOBCE-
JTHEBHOM KHU3HU JJI 00ecTieueHns 0€30MacCHOCTH KU3HEEATEIbHOCTH; TPAMOTHOTO UCTIONb-
30BaHMsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3J0POBbs, OKPY>KAIOIIEH Cpeibl.

B nporpammy BKIIFOYEHO cojepKaHue, HAalTpaBiIeHHOE Ha (POPMUPOBAHUE Y CTYICHTOB
KOMIIETEeHIINH, HeoOX0oauMbIX i kadecTBeHHOro ocBoeHuss OITOIT CITO Ha 6a3e oCHOBHOro 00-
1iero oOpa3oBaHMs C MOJTYYEHHUEM CPEIHETO O0IIero 00pa3oBaHus; TPOrPaMMBbI MOATOTOBKH KBaJIHU-
(GUIUpPOBaHHBIX PaboYMX, CHYKAIIMX; MPOrPaMMBI TMOJATOTOBKH CIHEIHATMCTOB CPEAHETO 3BEHA
(ITIKPC, IIICC3).

[Tporpamma yueOHoit aucuuminasl OY [1.09 EctecTBo3HaHUE ABIsETCS OCHOBOM Ui paspa-
00TKH pabo4MX MPOrpamMm, B KOTOPBIX MPOQeCcCHOHATbHBIE 00pa30BaTelIbHbIE OpraHU3AINH, PEATH-
3yrolue 0o0pa3oBaTeNbHYI0 MPOTpaMMy CpelHero oomero obpa3oBaHUS B Mpeleiax OCBOCHUS
OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHusl, yTOUHSIOT CO/IepKaHUe y4eOHOro MaTepu-
aJia, MocJIeJOBaTeNIbHOCTh €r0 U3YUYCHHsI, paclipe/ie]ieHre YueOHbIX YacOB, TEMAaTHKY pedepaToB (10-
KJIaJIOB), WHANBUYTBHBIX TTPOCKTOB, BUJBI CAMOCTOSATEIBHBIX pa0OT C y4eTOM CIEeNU(PUKHA TPO-
rpaMM TMOATOTOBKH KBaJTU(UIIMPOBAHHBIX pabOYMX, CIYXKAIIUX, CHEIHATUCTOB CPEIHEr0 3BEHA,
OCBaMBaeMOM MPOQECCUU WIH CTICITHATBHOCTH.

[TporpaMmMa MOXET UCIIOJIB30BAThCS APYTUMHU MPOPECCHOHATBHBIMU 00pa30BaTeIbLHBIMU OP-
TaHU3AMMSIMH, PEAUTU3YIOIIMMH 00pa30BaTEIIbHYI0 MPOrPaMMy CpPEIHEro OOIero oOpa3oBaHUS B
mpeJienax 0OCBOEHUsI OCHOBHOM mpodeccrnonansHoi obpa3zoBaTenbHol nporpammbl CITO Ha 6a3e oc-
HoBHOTO 06mero oopazoanus (ITIIKPC, IITICC3).

OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCITATLIAHBI
OY/1.09 ECTECTBO3HAHUME

EcrecTBO3HaHME — Hayka O SIBJICHUSX W 3aKOHaX Npupoabl. COBPEMEHHOE €CTECTBO3HAHUE
BKJIFOYACT MHOXKXCCTBO €CCTCCTBCHHO-HAYYHbIX OTpacneﬁ, N3 KOTOPBIX HaH60nee Ba>XHBIMU ABJISAOTCA
¢dbusuka, xumus 1 6mosorus. OHO OXBATHIBAET MIMPOKUHN CIIEKTP BOTIPOCOB O Pa3HOOOPA3HBIX CBOK-
CTBaX 00BEKTOB PUPOIbI, KOTOPHIE MOKHO pacCMaTPUBATh KaK €IUHOE 1IEJI0e.



EcrecTBeHHO-Hayu4HbIE 3HAHHS, OCHOBAaHHbBIE HA HUX TEXHOJIOTUU ()OPMHUPYIOT HOBBII
00pa3 xku3Hu. BrICOKOOOPa30BaHHBII YEIOBEK HE MOXKET AUCTAHIIMPOBATHCSA OT (DyHIAMEHTAIbHBIX
3HaHUI 00 OKpy’XKarolleM MHpe, HE PUCKYs OKa3aThCsl OECIIOMOILIHBIM B MPO(GECCUOHATBLHON Aes-
TenbHOCTHU. JIF000€ MepcreKTHBHOE HAaNlPaBJICHUE S TEIbHOCTH Y€JIOBEKa MPSMO HITH KOCBEHHO CBSI-
3aHO C HOBOM MaTepualbHON 0a30i M HOBBIMM TEXHOJIOTHSMH, U 3HAHUE UX €CTECTBEHHO-HAYyYHOU
CYIIHOCTH — 3aKOH YCIIeXa.

EcrecTBO3HaHNE — HEOThEMIIEMask COCTABIIAIOLIAs KyJIbTYpbI: ONPEAEIsisi MUPOBO33pPEHUE Ye-
JIOBEKAa, OHO MPOHUKAET U B TYMaHUTApHYIO chepy, U B OOIIECTBEHHYIO JKU3Hb.

PanmoHanbHbli €cTeCTBEHHO-HAayUHBIH METOJl, C(OOPMUPOBABILUICST B PAMKAX €CTECTBEHHBIX
HayK, 00pa3yeT eCTeCTBEHHO-HAYYHYIO KapTUHY MUpPA, HEKoe 00paszHo-puinocopckoe o0o0meHme
Hay4HbIX 3HaHU.

OcCHOBY ecTecTBO3HAHMS MPEICTaBIsIeT (U3NKAa — HayKa O MPUPOJE, U3ydaromas Hauboiee
Ba)KHbIE SIBJICHUS, 3aKOHBI M CBOWCTBA MaTepHalibHOrO MUpa. B ¢u3uke ycraHaBIMBalOTCS YHUBEP-
CaJIbHBIC 3aKOHBI, CIIPABEUIMBOCTh KOTOPBIX MOJATBEPKAACTCS HE TOIBKO B 3€MHBIX YCIOBHSX U B
OKOJIO3EMHBIX NPOCTPAHCTBAX, HO U BO Bcell BeenenHolt. B 3ToM 3akitodaeTcs 0JlMH U3 CyILIECTBEH-
HBIX PU3HAKOB (PU3KKH KaK (hyHIaMEHTAIbHON HAYKH.

®du3nka 3aHUMaeT 0c000€ MECTO CPE/IN €CTECTBEHHBIX HAayK, IOITOMY €€ IPUHATO CUUTATH JIU-
J€POM €CTECTBO3HAHMS.

EcrecTBO3HAaHME Kak HayKa O SIBJICHUSAX U 3aKOHAX IPUPOIbI BKIIOYAET TAKXKE OJHY U3 Bax-
HEUIIUX OTPaciiel — XUMHIO.

XuMmHst — HayKa O BellecTBaX, X COCTaBe, CTPOCHUH, CBOICTBaX, poleccax mpe-
BPAICHHS, UCTIOIH30BAaHUH 3aKOHOB XUMHH B TPAKTUIECKOH JIEATEILHOCTH JIFOJICH, B CO3TAaHUH HO-
BBbIX MaTE€pUaIOB.

Bronorusi — cocraBHas 4aCTh €CTECTBO3HAHMS. JTO HayKa o )KHBOU npupojae. OHa
U3y4daeT PaCTUTENbHBIN, KUBOTHBIH MUP U YEIOBEKa, UCHOJb3Ys KaK COOCTBEHHbIE METO/Ibl, TaK U
METOMBI IPYTUX HAyK, B YACTHOCTH (M3WKU, XUMHH M MAaTEeMaTUKU: HAOIIOICHHSI, SKCIICPUMEHTEI,
HCCIIEIOBAHMSI C NMOMOIIIBIO CBETOBOI'O U 3JIEKTPOHHOI'O MHUKPOCKOINA, 00pabOTKY CTaTUCTHYECKHX
JTaHHBIX METO/IaMU MaTeMaTHYECKOW CTAaTHCTUKHU U JIp. BHONOTHS BRISABIISET 3aKOHOMEPHOCTH, TIPH-
CyILIMe )KM3HH BO BCEX €€ MPOSIBJICHUSIX, B TOM YHUCIIe OOMEH BEIIECTB, pOCT, pa3MHOXKEHHE, HACIe -
CTBEHHOCTb, H3MEHYNBOCTb, IBOJIIOIIUIO H JIP.

B npodeccronanbHbix 00pa30BaTeNbHBIX OpPraHU3alMIX, PEATU3YIONIMX 00pa30BaTEbHYIO
IporpaMMy cpeaHero oomiero oopazoBanus B npenaenax ocBoenus OIIOII CIIO na 6a3e ocHOBHOTO
ob1iero obpazoBaHus, U3y4yaeTcss HHTerpupoBaHHas yueOHas nucuumianHa OVY/1.09 EcrectBo3Ha-
HH€, BKJIIOYAIONIAs TPH pa3zena, 001agaone OTHOCUTEIFHON CaMOCTOSITEIbHOCTBIO U 1IE€IOCTHO-
cTbi0 — «DPu3uKay, «Xumus», «buonorus» — 4To He HapylIaeT IPUBBIYHYIO JOTUKY €CTECTBEHHO-
HAYYHOTO 00pa30BaHMsI CTYJICHTOB.

ITpu ocBoenun npodeccuit CI1O u cnenpansHocTeit CI1O conmaabHO-I)KOHOMHYECKOTO U Ty-
MaHUTapHOTO Npoduiel npodhecCHoHaILHOT0 00pa30BaHMs €CTECTBO3HAHNE U3yUYaeTcsl Ha 6a30BOM
ypoae @I'OC cpennero ob1ero oopazoBaHus ¢ y4eTOM CHEU(PHUKN OCBaMBaeMOM mpodeccuu win
CTIEIMATBHOCTH.

3TO BhIpaXkaeTcs B COJIEp>KaHUM 00yUeHHsI, KOJINYECTBE YaCOB, BBIICIAEMBIX Ha U3yUEHHE OT-
JETBHBIX TEM MPOTrPaMMBbI, TITyOHHE UX OCBOCHHS 00yUYarOIUMUCS, 00beMe B XapaKTepe MpaKTHye-
CKHUX 3aHSTHH, BUAAX BHEAYIUTOPHON CAMOCTOSITEIHHOM pabOTHI CTY/I€HTOB.

B npouecce peanuzanuu conepxanus yueonoin aucuumiaunsl OY .09 EctectBo3HaHue 3Ha-
YUMO u3yudeHue pazjena «Dusnka», KOTOPbIi BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUN 00
OKpY’KalolleM MHUpe. DTOT pa3fell sIBJIAETCS CUCTEMOOOPA3yIOIIUM JUIsl APYTUX Pa3lesioB yueOHOH
JTMCLUUIUIMHBL, TOCKOJIBKY (pU3MUecKue 3aKOHBI JIeXKaT B OCHOBE CO/IEPIKaHUS KYpCOB XUMUHU U OHO-
JIOTHH.

[Tpu n3yueHnn yuyeOHOro MarepHaia 1o XMMUU M OMOJIOTUHU 1eTIeCO00Pa3HO aKIEHTUPOBAThH
BHUMaHHME O0Yy4aroIIMXCs HA )KU3HEHHO BaXKHBIX OOBEKTAX MPUPOJbI U OPraHU3ME YeloBeKa. DTO
runpocdepa, armochepa u 6uocdepa, KOTOpbIe PACCMATPUBAIOTCA C TOUKH 3PEHUS XUMHUECKUX CO-
CTaBOB M CBOMCTB, UX 3HAYEHMS Ui XKU3HEIEATEIbHOCTH JIIOAEH, 3TO COIEpKaHUe, OCBEIAloIIee



POJIb BaXKHEHIINX XUMUYECKUX 3JIEMEHTOB B OPTaHH3Me YeJIOBEKa, BOIIPOCHI OXPAHBI 310POBbS, MIPO-
(bUIaKTUKY 3200J€BaHUI U BPEIHBIX MPHUBBIYCK, MMOCICICTBUNA U3MEHEHUS Cpebl OOUTAHUS Yeo-
BeKa JJIs 4eJI0OBEUECKOM IUBUIN3ALMU. 3aMETHOE MECTO B COJIEP>KaHUU YUeOHOM AUCIMILTUHBI 3aHU-
MaeT y4eOHBI MaTepual, He TOJbKO (POPMHUPYIONINIA €CTECTBEHHO-HAYYHYIO0 KapTHHY MHPA Y CTY-
JICHTOB, HO U PACKPBIBAIOIINI MPAaKTUYECKOE 3HAYCHHE €CTECTBEHHO-HAYUHbIX 3HaHUH BO Bcex cde-
pax ®KU3HU COBPEMEHHOTO OOIIECTBA, B TOM YHCJIE B TyMaHUTAPHOU cdepe.

B nenom yuebnas quctumuaa OY .09 EcrecTBo3HaHue, B COACPKAHUNA KOTOPOU BEIYIIIM
KOMITOHCHTOM SIBJISIFOTCS] HAYYHBIC 3HAHUS U HAYYHBIE METOIbI TO3HAHUS, IO3BOJISET chopMHUpO-
BaTh y 00yYaroIIMXCs IEIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPA, MPOOYAUTh Y HUX MOIU-
OHAJTLHO-IIEHHOCTHOE OTHOIIIEHUE K H3y4aeMOMY MaTepuaty, TOTOBHOCTh K BRIOOpY JEeHCTBUI
OTpeIeNICHHOM HAaNPaBIEHHOCTH, YMEHHUE KPUTHUECKU OIICHUBATh CBOU M Uy’KHE ACUCTBUS U TO-
CTYIIKH.

WuTerpupoBanHoe cofepkaHue yaeOHOM TUCIUILTMHBI TO3BOJISIET MTpenoaaBaTensaM (pusuku,
XUMHH U OMOJIOTUM COBMECTHO OPraHU30BaTh H3yUYECHUE €CTECTBO3HAHUS, HCIIOIB3YsI HMCIOIIECS
YacTHbIE METOJAMKY MPEINoIaBaHus peIMeTa.

Nzydenune obuieobpazoBarenpHoil yueoHoH auctumiinael OY /1.09 EcrecTBo3HaHME 3aBepia-
eTcsl MOABEICHUEM UTOroB B popme nudpepeHIIMpoBaHHOr0 3aUeTa B paMKax MPOMEXYTOUYHOH at-
TECTalMM CTyAeHTOB B nporiecce ocBoeHus ocHoBHo OIIOII CITO ¢ nony4yenuem cpeaHero oo-
uiero oopasoanus (IITIKPC, TITICC3).

MECTO YYEBHOM JUCIUILIAHBI B YYEBHOM ILJTAHE

VYyeOnas aucuuminuna OY /[.09 EcrecTBo3HaHue sBisieTcs y4€OHBIM MTPEIMETOM I10 BBIOOPY
u3 o0s3aTenbHON peaMeTHoM oonactu «EctectBennbie Hayku» GI'OC cpeanero obirero oopazo-
BaHUSA.

B npodeccronanbHbIx 00pa3oBaTeNbHBIX OpraHU3aIUaX, PEATU3YIOIINX 00pa30BaTEIbHYIO
nporpamMmy cpeniHero oouiero oopazonanus B npeaenax ocsoenus OITOIT CITIO Ha 6a3ze 0CHOBHOTO
obuiero obpaszoBanus, yueoHas qucuumuinia OY (.09 EcrectBo3Hanue u3ydaetcst B 0011eo0paso-
BarenbHOM IukIe yuyeOnoro muana OITOIT CITO na 6a3e ocHOBHOTO 00I1IeT0 00pa30BaHus C MOTY-
yeHueM cpennero obmiero oopaszosanus (IIIIKPC, TITIICC3).

B yue6nbix mnanax IITKPC, IITICC3 mecto y4yeOHoi qucuumuinabel OY J[.09 EctecTBo3HaHME
— B cocTaBe 0011e00pa30BaTebHBIX YUEOHBIX JUCIUIUIMH 110 BEIOOPY, POopMUPYEMBIX U3 00s13a-
TenbpHBIX MpeaMeTHbIX obmacteit ®I'OC cpeanero obmero odbpazoBanus, s npodeccuit CI10 nwnmum
cnernmansHocTeil CITO cooTBeTCTBYIOMIErO MPoduiIst MpodecCHOHATBEHOTO 00pa30BaHUsI.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCITATIIAHBI

OcBoenue conepxanus yueoHou quctumiuael OY J1.09 EctecTBo3Hanue obecriednBaeT J0-
CTHKEHUE CTYJICHTaMHU CIEAYIOIINX PE3YIbTaTOB:
JHUYHOCTHBIX:

® YCTOWYMBBIN MHTEPEC K HCTOPUU U JOCTHIKEHUSM B 00JIaCTH €CTECTBEHHBIX HaYK,
YYBCTBO F'OPJIOCTH 32 POCCUIICKHE €CTECTBEHHBIE HAYKH,

® TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMsl, MOBBIICHUIO KBaTU(UKAIUK B U30paHHON
po¢eCCUOHATBHON JIEATETFHOCTH C UCTIOIb30BAHNEM 3HAHUN B 00JIACTH €CTECTBEH-
HBIX HaYK;

e 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMI B 00JaCTH €CTECTBEHHBIX HAYK
JUISL YeJIOBEKa U OOIIeCTBA, YMEHHE UCIIONB30BATh TEXHOJIOTHUECKHUE JOCTHKCHHUS B
obnactu GU3UKHA, XUMUHU, OMOJIOTHH ISl TIOBBIIEHUS COOCTBEHHOTO MHTEIUICKTYallb-
HOTO Pa3BUTHS B BEIOpAHHOU MpodecCroHANbHON IeITeIbHOCTH;

® yMEHHE MPOAHATU3UPOBATH TEXHOTCHHBIE MMOCIIEICTBUS I OKPYKAIOIIEH Cpelibl, ObI-
TOBOM M MPOU3BOJICTBEHHOH JEATEIBHOCTH YEJIOBEKA;



TOTOBHOCTh CAMOCTOSITENILHO I0OBIBATH HOBBIE /ISl CEOSI €CTECTBEHHO-HAYUYHBIE 3HA-
HUS C UCIIOIB30BAHUEM JISl 3TOTO JIOCTYIMHBIX HCTOYHHKOB HH(OpMAIIHH;

yMEHHUE yNPABIIATh CBOCH MO3HABATEIBHON J1€ATENbHOCTHIO, TPOBOUTH CAMOOIIEHKY
YPOBHS COOCTBEHHOT'O MHTEJIJICKTYaJIbHOTO Pa3BUTHS,

YMEHHE BBICTPaNBaTh KOHCTPYKTHBHBIC B3AUMOOTHOIIIEHUS B KOMAH/IE 110 PEIICHUIO
00IIuX 3a7a4 B 00JIaCTH €CTECTBO3HAHUS,

METANIPEeAMETHBIX @

OBJIaJICHUE YMEHHUSIMH U HABBIKAMH PA3JIUYHBIX BUIOB [M03HABATEIHLHOMN IESITEIbHOCTH
JUTSL U3yUeHHsI Pa3HbIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOTO MUPA;

MPUMCHCHUC OCHOBHLIX MCTO/JI0B ITIO3HAHUA (HaGHIOIIeHI/ISI, HAay4YHOI'O 3KCHepI/IMeHTa)
JUTSL M3YYEHHSI PA3TIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, C KOTOPHIMH
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B MPOGECCHOHATBHOU cdepe;

YMCHUC ONPCACIIATDh UECIN U 3aJa4r JCATCIbHOCTH, BI>I6I/IpaTI) cpeacTBa ajil ux 1O0-
CTHKEHUS Ha MPAKTUKE;

yMEHHE UCIOJb30BATh Pa3IMYHbIC HCTOYHUKH JUTS TIOTYYEHHSI €CTECTBEHHOHAY YHOM
HH(OPMAIIMU ¥ OLIEHUBATH €€ IOCTOBEPHOCTH JUIS JOCTHIKECHUS TOCTABJICHHBIX IIEJIei
U 3a1a4;

NpeaAMETHbIX:

c(hOpMUPOBAHHOCTH MPEACTABIECHUI O IIEIOCTHONW COBPEMEHHOM €CTECTBEHHO-HAYY-
HOW KapTUHE MHPA, IPUPOJE KaK €AUHON LIEJIOCTHOW CUCTEME, B3AUMOCBSI3HU YEJO-
BeKa, MIPUPOJIBI U 00IIeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BcenenHoii;
BIIaJICHHUE 3HAHUSAMHU O HanOoJiee BaXKHBIX OTKPBITUSAX U JOCTHKEHHSIX B 00JaCTH
€CTECTBO3HAHMS, MTOBIIMSIBIIMX HA YBOJIOLMIO MPEICTABICHUN O IPUPOJIE, HA PA3BU-
THE TEXHUKU U TEXHOJIOTUH;

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS AJIs1 O0BsCHE-
HUSI OKPYKAIOUIUX SIBJICHUH, COXPAHEHHS 3/I0POBbsI, 00ECTICUeHHST O€30MaCHOCTH JKU3-
HEeAESITeNbHOCTH, OEPEKHOTO OTHOIICHUS K IPUPOE, PAIIMOHATBHOTO TPUPOIOTIOIb-
30BaHMs, @ TAKKE BBIMIOJTHEHHUS POJIM TPAMOTHOTO TOTPEOUTETIS;

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O HAYYHOM METO/I€ TTIO3HAHUSI IPUPOJIBI U CPe/I-
CTBAaX U3y4YE€HUs MEramMupa, MaKpoOMHUpa U MUKPOMHUPA; BIIaJICHUE IIPUEMaMU €CTe-
CTBEHHO-HAYYHBIX HAOJIO/IEHU, OMIBITOB, UCCIEAOBAHUI 1 OLIEHKH JJOCTOBEPHOCTH
MOJyYEHHBIX PE3YyJIbTaTOB;

BJIaJICHUE NTOHATUMHBIM alllapaToM €CTECTBEHHBIX HAaYK, [IO3BOJISIOIIUM [103HABATh
MHp, YYaCTBOBATh B IUCKYCCHUAX 10 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCTIOJIb30BATh
pa3IMYHbIe UCTOYHUKH WH()OPMAIIUU AJIs TOATOTOBKU COOCTBEHHBIX paboOT, KpUTHYE-
CKH OTHOCHUTKCS K coobmenusm CMU, conepkammm HaydHY0 HHPOpMAIIUIO;
c(hOpMUPOBAHHOCTHh YMEHUN MMOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS
JUTS. KQKJIOTO YEeJIOBEKa HE3aBHCUMO OT €0 MpoeCCHOHATBHON AeSITENLHOCTH, Pa3Iin-
4yaTh ()aKThl U OIICHKU, CPABHUBATH OIEHOYHBIC BHIBOIBI, BUJIETh UX CBS3b C KPUTEPH-
SIMM OLICHOK U CBSA3b KPUTEPUEB C ONPENEIEHHON CUCTEMOM EHHOCTEM.



TEMATHYECKOE IINTAHUPOBAHHE

[Tpu peanuzanmu copepxkanus 001eoopazoBaTenbHoi yueOHon auctummasl OY J1.09 Ecrte-
crBo3HaHue B npenenax oceoeHus: OIIOIT CITO Ha 6a3e ocCHOBHOTO 00I1Iero 00pa30BaHus C MOJTyde-
HueMm cpeanero oomero oopazosanus (IITIKPC, ITIICC3) makcumanbHas yueOHast Harpy3ka o0ydJa-
IOIIUXCS COCTaBJISIET:

no crneruaibHocTaM CIIO 21.02.05 3eMenbHO-UMYIIIECTBEHHbIE OTHOLLICHUSI— 88 4acoB, U3
HUX 00s13aTeNbHas ayIMTOpHAsl Harpy3Ka o0ydJarmuxcs, — 72 Jaca, BHeayIUTOPHAS CAMOCTOSITEIIb-
Has paboTa CTyIeHTOB — 16 4acoB.

Makec. Koa-Bo aynnTopHBIX Cam.
HaumeHoBaHuUe pa3iesioB U TeM yu4e0. 4acoB pao.
Harp. BCero npaKTHye- CTYy.
cTyn., 4yacoB | ckas padora
yac.
1 2 3 4 6
POU3NKA
Beenenue 2 1
MexaHuka 2 2 1
OCHOBBI MOJICKYJISIPHOU (PM3HMKU M TEPMOJINHAMHUKH 10 2 2
OCHOBBI JNEKTPOAUHAMUKH 10 5 2 1
Kosniebanus v BOJHBI 3 4 2 1
DJeMeHTBl KBAaHTOBOH (DU3UKH 3 4 2 1
BceneHnas u ee 3BOJIIOLUS 3 2 1
XUumus
BBenenue 3 2 1
OO6u1ast ¥ HeOpraHu4decKass XUMHUs 9 5 2 1
OCHOBHBIE IOHITHS U 3aKOHBI XUMUHU 3 2 1
Ilepuoauueckuii 3akoH u Ilepuoanueckas cucTeMa XUMUYECKUX DJIEMEHTOB 1 2 1
J.N.Menneneena
CrpoeHue BellecTBa 3 2 1
Bopa. PactBopsl 1 2
XUMHYECKUE PEAKIUH 3 2 1
Knaccudukanus HeopraHH4ecKHX COSTMHCHUH W X CBOWCTBA 1 2
Mertauipl U HEMETAILIbI 6 4
Opranuueckasi XuMust 4 4 2
OcHOBHbIE IOHATHS OPraHUYECKON XUMUU U TEOPUSI CTPOEHUS OpraHuye- 1 2 1
CKHUX COCTMHECHUH
YrneBogopoas! U X NPUPOAHbIE HCTOUHUKU 1 2
Kucnopoacoaepkaiue opraHuueckie COeJUHEHUs! 1 2
A3zoTcosepkalue oprannyeckue coeaunenus. [lonumepst 1 2
XUMHUS U )KU3Hb 3 4
XUMUSI 1 OPraHU3M UeJI0BeKa 1 2 1
Xumust B ObITY 1 2
BHOJIOT'UusA
Buonorus — coBOKyIHOCTb HayK O KUBOH IpUpojae. MeTo bl Hay4HOro 1 1 1
TIO3HAHMS B OMOJIOTHH
Krnerka 2 3 2 1
Oprasusm 1 4 2
Bun 1 4 2
OKoCHCTEMBI 1 4 2 1
Hroro: 88 72 22 16




COJIEP)KAHUE YUYEBHOM JUCITATIIUHBI
OU3NKA
BBenenue

®dusnka — (yHIaMeHTaNbHas Hayka o mpupoze. EcrecTBeHHO-HAayuHBIH METO/ TO3HAHUS,
€ro BO3MOYKHOCTH U I'PaHULIbI IPUMEHUMOCTH.

EnuHCTBO 3aKOHOB MPUPOBI M COCTaBa BellecTBa Bo BeeneHHoi. OTKpBITHS B PU3HKE — OC-
HOBA MPOrpecca B TEXHUKE M TEXHOJIOTUHU MPOU3BOICTBA.

Mexanuka

Kunemaruka. Mexannueckoe nsuxenue. Cucrema orcyera. TpaekTopus IBHKEHUS.

[Tyts. [lepemenienue. PaBHoMepHOE npsiMonHeHOe aBrkeHne. CkopocTs. OTHOCUTENb-
HOCTbh MEXaHMYECKOI'O ABM)KECHHUA. 3aKOH CIOXKEHUs cKopocTed. CpeHss CKOPOCTh IPU HEPABHO-
MEpPHOM JIBM>KEHUHU. MTHOBEHHAs! CKOPOCTh. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKEHUE. Y CKO-
penue. CBOOOIHOE ITa/IEeHUE Tell.

Juuamuka. Macca u cuna. Bzaumoneiictsue tein. 3aKoHbl TuHaMUKU. CUJTBI B IPUPOJIE.

3aKOH BCEMUPHOI'O TATOTEHUS.

3aKoHbI COXpaHeHUsl B MexaHuke. VIMiynbe Tenna. 3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOe 1BUKeHHE. MexaHndeckas pabota. MomHoCTs. Mexanndeckas SHeprusl.

Kunernueckas sneprus. Kunernueckas sneprust u padota. [loTeHunanpHas s3Heprust B rpaBu-
TallMOHHOM I10J1€. 3aKOH COXPAaHEHUS IIOJHON MEXaHUYECKOM SHEPTUH.

JdemMoHcTpauuu

OTHOCHUTENBHOCTH MEXaHUYECKOTO IBUKEHUSI.

Buibl MeEXaHUYECKOTO JBUKEHHUSL.

HNuepTHOCTSH TEI.

3aBUCUMOCTb YCKOPEHHS TeJla OT €r0 MacChl M CUJIbL, AEUCTBYIOLIEH Ha TeIo.

PaBeHCTBO ¥ IPOTUBOIIOIOKHOCTD HANIPABJICHUSI CUJI IEHCTBUS U IPOTUBOJAECHCTBUS.

HesecomocTs.

PeakTuBHOE IBM)KEHUE, MOJIENIb PAKETHI.

W3meHeHne sHEprUM NPU COBEPILIEHUN PaOOTHI.

IIpakTHYeckoe 3aHATHE

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT BEcCa Tea.

OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJUHAMUKU

MonekynsipHas ¢pu3nka. ATOMUCTHYECKas TEOpHUs CTpOeHUs BellecTBa. Habmonenus u
OTIBITHI, IOATBEPKAAIOLINE aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macchl M pa3Mepsl MoJle-
Kya. TemoBoe nBukeHUe yacTull BemecTsa. bpoyHoBckoe asuxenue. Mneansnslii ra3. Temnepa-
Typa KaK Mepa CpeJHEN KHHETUUECKON SHEPTUH YacTULl. Y paBHEHHE COCTOSIHUS UI€aIbHOTO rasa.
Mopens xuakoctu. IIoBepXHOCTHOE HATSHKEHUE U CMaYWBaHUE.

Kpucrannuueckue 1 aMopHbIE BEIIECTBA.

Tepmonunamuka. BuyTpenHnss sueprus. Pabota u TeriooTaaya kak crnocoobl N3MEHEHUs
BHYTpEHHeH 3Heprud. I1epBblii 3aKOH TEpMOAMHAMUKHU. TEIIIOBbIE MAllIMHBI U UX
MIPUMEHEHHUE.

JdemMoHcTpanuu

JIBu>keHne OpOYHOBCKHX YaCTHII.

Huddysus.

SIBieHMs MOBEPXHOCTHOIO HATSKEHUS U CMAuMBaHUA.

Kpucranisl, amopdHbIe BelecTBa, )KUAKOKPUCTANINIECKHE Tea.

N3menenre BHyTpeHHEN YHEPTUHN TEJ MPU COBEPIICHUH PaOOTHI.

OCHOBBI 2JIEKTPOIMHAMUKI

DJeKTpocTaTuKa. B3auMoielicTBre 3apsiKEHHBIX TN, DJIEKTPUUECKUM 3apsl. 3aKOH
COXPAHEHUs NIEKTPUIECKOro 3apsaaa. 3akoH KyioHa. DnekTpocTaTHueckoe MoJe, ero
OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXy HUMH.

IToctosiHubIM TOK. ITocTOSsIHHBIN 3nekTprudeckuil TOK. Cuia Toka, HalpsKEHHUE, JIeK-
TpUUYECKOE CONMpOTHUBIIEHUE. 3aKOH OMa ISl y4acTKa SJIEKTPUUYECKON LIETIH.



MaruauTHO€e nojie. MarHuTHOE 1M0JIE U €r0 OCHOBHBIE XapaKTepUCTUKH. JleficTBUEe MarHuT-

HOTO TOJISI Ha MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DIEKTpOABUTaTelb. SIBIeHNE
ANEKTPOMArHUTHOW UHIYKIUH.

Kax.

JdemMoHcTpanuu

OnexTpusanus Tell.

B3anmonencTere 3apsyKeHHBIX Tell.

HarpesaHnne npoBOIHHUKOB € TOKOM.

OmnsIT Opcrena.

B3aumoneicTBue NpoBOJHUKOB C TOKOM.

JlelicTBME MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM.
Pa6ora snexrpoaBuraresns.

SIBneHue AMEKTPOMArHUTHON UHAYKIUU.
[IpakTuueckoe 3anaTue

COopka 31eKTpUYECKOM LIeNu, U3MEPEHNE CUIIbI TOKA U HANPSKEHUS Ha €€ Pa3JInYHbIX ydacT-

Konebanug u BoIHEI
Mexanundeckue kojebanus u BoHbL. CBoOOAHBIC KOJeOanus. [lepros, gactora u

amIunTyaa konebanuit. [lapmMoHndeckue kojaebanus. MexaHW4eCKUe BOJIHBI U UX BHIBI.

3BYKOBBIG BOJIHBI. YJILTpaSBy'KOBBIe BOJIHBI. yHpraSBYK H €ro UCI0JIb30BaHUEC B MCIUIIMHE U

TCXHUKE.

DNeKTpOMarHuTHbIE KoJieOaHus ¥ BOIHBI. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUS.
KonebaTenbHblil KOHTYP. DIEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHuTHbIC BOITHBL. CKOPOCTH

QJICKTPOMAriMTHBIX BOJIH.

CaetoBble BOIHBI. PazBuTre npeacTaBieHuil 0 MPUPOIE CBETA. 3aKOHBI OTPAKEHUS U

MMPpEJIOMJICHUS CBECTA.

JInnzel. DopMyra TOHKOW JIMH3BI.

JdemoncTpanuu

Konebanus MmaTeMaTnueckoro u nNpy>kMHHOTO MasiTHUKOB.

Pabota anexkrporeneparopa.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Paanocss3b.

Pa3noxxenue 6enoro ceera B CEKTp.

WnTepdepeniys u audpaxius cera.

OTtpaxkeHune U MpeloMIIEHUE CBETA.

Onrtuyeckue mpuOOpHI.

IIpakTuyeckue 3aHATHSA

N3ydenue konebaHUi MaTeMaTHUECKOTO MasiTHUKA.

N3yuenne nareppepenuu u nudpakiuuu cBeTa.

DneMeHTHl KBaHTOBOM (pr3uku

KsanToBsie cBoiicTBa cBeTa. KBanTtoBas rumoresa [manka. ®orosnexrpudeckuii 3G dexT.
®dwusuka atoma. Moaenu ctpoenust aroma. OnbIT Pezepdopaa.

@Pu3nKa aTOMHOTO s1/Ipa ¥ JIEMEHTAPHBIX yacTull. COCTaB M CTPOEHHE ATOMHOTO sJIpa.
PannoaktuBHOCTH. PaiiOaKTUBHBIE U3TYUEHUS U UX BO3JECHCTBUE HA KUBBIE OPraHU3MBbI.
JdemMoHcTpauuu

dorodddexT.

DOTOINEMEHT.

N3nyyenue naszepa.

JIuHeiyaTbie CIEKTPHI Pa3IMYHbBIX BEIIECTB.

CueTunK MOHU3HPYIOIUX U3JTyYEHUH.

BcenenHas u ee >BoIIONAA

Crpoenue u pazsurue Beenennoi. Moaens paciunpsitonieiicst BeceneHHOM.
[Tpoucxoxaenne Conmreunoit cuctembl. CoBpeMeHHast (pu3ndeckas KapTuHa MUpA.



XUMUA
OBLIASA U HEOPTAHUYECKASA XUMUSA

BBengenue

Xumu4eckasl KApTUHA MUPa KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

Ponb XumMuM B )KU3HU COBPEMEHHOTO O0IIECTBA.

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

XUMHYECKOE COIepKaHKIE YIeOHOM TUCITUTUINHBI « ECTeCTBO3HAHNEY MTPU OCBOCHHUH
cnernuanbHocTeil CITO conuanbHO-35KOHOMHYECKOT0 U TyMaHUTapHOTO Mpoduieit npodeccruoHab-
HOro 00pa3oBaHusl.

OCHOBHbBIE IOHATHUS U 3aKOHBI XUMUHU

[Ipenmer xumuu. BemectBo. AToM. Monekyna. XUMUYECKHIA 3IEMEHT U (POPMBI €T0
cyuiectBoBaHus. [IpocTeie v clioXHbIE BEILIECTBA.

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

JdemMoHcTpanuu

Hab6op mozeneit aTOMOB U MOJIEKYI.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMHMU. Macca aTOMOB U MOJIEKYI.

OTHOCHUTENBbHBIE aTOMHAs U MOJIEKYJIApHasa Macchl. KonnuectBo Bemectsa. [loctosinnas ABo-
rajgpo. Monsipaast macca. 3akoH ABorajipo. MosipHblii 00b€M ra3oB.

KonnuecTBeHHbIE U3MEHEHHSI B XMMHUH KaK YaCTHBIN ClTydail 3aKOHOB Ilepexoja KoJaude-
CTBEHHBIX U3MEHEHUI B KauecTBeHHbIE. M.B.JIOMOHOCOB — «IIEPBBI PYCCKHUI YHHBEPCUTET.

NnnrocTpanuu 3akoHa COXpaHEHHs] MacChl BEILIECTBaA.

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

Otkpertue lleproanueckoro 3akoHa. [leproauyeckas cucreMa XuMUYECKUX 3JIEMEHTOB
JA.N.Meunneneena.

3nauenue [lepuonnueckoro 3akona u [leprnoauueckoi CUCTEMBI XUMUYECKUX YIEMEHTOB
JA.N.MenneneeBa 1yisl pa3BUTUS HAYKW U IOHUMAaHUS XUMUYECKOW KapTUHBI MUPA.

.. MenneneeB 06 00pa3oBaHUU U FOCYIapCTBEHHOMN MOIUTHKE.

JdemMoHcTpauus

Paznuunsie popmsl [leproauueckoii cucteMsl XuMudeckux 3nemento J1.11.Men-
JieJeeBa.

Crpoenue BeniecTBa

KoBanenTHas cBs3b: HenossipHas v nojsipHas. MlonHas c¢Bsi3b. KaTHOHBI U aHMOHBI.

Merammueckas cBA3b. BogopoaHas CBs3b.

JdemMoHcTpanus

OO0pa3ibl BEEeCTB U MAaTEPUAIOB C Pa3IMYHBIMU THIIAMH XUMUYECKOU CBS3H.

Bopna. PactBopsl

Bopna B pupoae, ObITy, TEXHUKE U Ha IPOU3BOJACTBE. DPU3HMUECKUE U XMMUYECKHE CBOMCTBA
BOJbl. OnpecHeHne BOJbl. ATrperaTHbIE COCTOSIHHSI BOJIBI M €€ MEePEX0/Ibl U3 OJTHOIO arperaTHOro
COCTOSIHMS B APYTO€.

JdemMoHcTpanus

dusnyecKue CBOMCTBA BOABI: IOBEPXHOCTHOE HATSKEHUE, CMauMBaHUE.

Xumuyeckue peakiuu. [[oHaTre 0 XUMHUYEeCKON peakiuu. TUIbl XUMUUECKUX PEaKIUH.

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

JdemoHcTpauust

XUMHUYECKUE PEAKIIUU C BbIICIEHUEM TEILJIOTHI.

Heoprannueckue coequHeHus

Krnaccudukanus HeopraHmuecKux COeAMHEHNUN U X CBOMCTBA. OKCHUJIBI, KUCIIOTHI,

OCHOBaHMUs, COJIN.

ITonstue o rugponuse coneid. Cpena BOAHBIX paCTBOPOB COJIEH: KHUCIIasl, HEUTpabHas, 1ie-
noyHas. Bonopoansiit mokasarens pH pactBopa.
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Mertamiel. O0mue Guznueckne U XUMUYECKHE CBOMCTBA METAIITIOB.

Hemerannbl. O61mias XxapakTeprucTUKa TJIaBHBIX MOATPYII HEMETAJIOB Ha IIPUMEpE

raJIOreHoB.

Baxwuelimme coeMHEHNS METAVIOB K HEMETAJJIOB B MPUPOJIE U XO3AMCTBEHHOM J1esI-

TEJIBHOCTH YEJIOBEKA.

Mertasuibl ¥ CIUTaBbl KaK XyJ10KeCTBEHHBIN MaTepuall. CoeIMHEHUS METAJIIIOB KaK
COCTaBHAs 4acTb CPEJICTB M300pa3UTEIbHOr0 UCKyccTBA. HeMeTanmnsl U uX coeAMHEHUS
KaK COCTaBHAs 4acTh CPEJICTB U300pa3UTEITHHOTO UCKYCCTBA.

JdemoHcTpauuu

B3aumopeiicTBre MeTaIOB ¢ HEMeTaIaMu (LIMHKA ¢ CepOid, aTFOMUHHUS C 10JI0M), pacTBO-
paMu KHUCIIOT U IIEJTOYEH.

['openue MertamioB (1IMHKa, KeJIe3a, MarHus) B KUCIOPOJIE.

B3anmopeiicTBre a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KUCIIOT C MEJBIO.

BoccranoBurtenbHbIE CBOMCTBA METAIIOB.

IlpakTH4Yeckue 3aHATUSA

Omnpenenenue pH pactBopa coseid.

B3anmopeiicTBre METaIOB € pacTBOpPaMH KUCIOT U COJIEH.

OPT'AHUYECKASA XUMMUSA

Oprannueckue COeTMHEHUS

OcHOBHbIE MOJOKEHUS TEOPUH CTPOCHUSI OPraHUYECKUX coelnHeHn. MHoroobOpasue opra-
HHUYECKUX coequHeHnil. [lonsitue nzomepun.

VYrneBonopoasl. [IpenensbHbie U HepeaenbHbIE YTIEBOAOPOAbL. Peakius nonumepusanuu.
[IpupoaHbIe HCTOYHUKH YITIEBOJOPOAOB. YTIEBOAOPOIbl KAK OCHOBA MEXIYHAPOJHOTO COTPYIHU-
4YecTBa M BaKHEUIINI HCTOYHUK hopMupoBaHus Oromxera PO.

Kucnoponcoaep:xaiue oprannyeckue Bemectsa. [IpeactaBuTtenn Kucaopoacoaepxkamux op-
TFaHWYECKUX COECAVNHEHMN: METHUIIOBBII M 3TUJIOBBIN CIIUPTHI, TIIMLEPUH, YKCyCHas KucioTa. XKupsl
KaK CJIOKHBIE Y(PUPBHI.

AJKOrOJIN3M U €r0 OTPAKEHUE B IPOU3BEACHUSX XYIAOKECTBEHHON JIUTEPATYPhl U
1300pa3uTEIbHOTO UCKYCCTBA.

VYrieBoabl: TII0K03a, KpaxMall, LEeJUTHII03a.

A3oTcojepKalme OpraHudecKue CoeTMHEHUsI. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
Ouosiornyeckas (QyHKIHs OEITKOB.

JdemMoHcTpauuu

[TonmyuyeHue >TUsIEHA U €r0 B3aUMO/JICHICTBHE C pacTBOPOM IepMaHIraHaTa Kajiusi, OpoMHOHN BO-
JIOM.

KauecTtBenHas peakius Ha MIHIEPUH.

[IBeTHBIE peakuu OEIKOB.

[Inactmaccel 1 BonokHa. [ToHsTHE 0 MIIacTMaccax ¥ XUMHUYECKUX BOJloKHax. Hary-
paJIbHbIE, CHHTETUYECKHE U UCKYCCTBEHHbBIE BOJIOKHA.

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

JdemMoHcTpanus

Pa3nnynble BUIBI IIACTMACC U BOJIOKOH.

XUMUA U )KU3Hb

X¥MHS 1 OpraHU3M uYeloBeKa. XMMUYECKUE 3JIEMEHTHI B OpraHu3Me uenoBeka. Opra-
HUYECKHUE U HeopraHuueckue BeniectBa. OCHOBHbBIE )KM3HEHHO HEOOXOJUMbIE COETUHEHUS: OEIIKH,
YTJIEBOIbI, dKUPbI, BATAMHUHBI. YTJIEBOJIbI — TJIABHBIA UCTOYHUK YHEPTrUU opraHuszma. Poib xKUpoB B
opranusme. XOJECTEPHUH U €T0 POJib B 3J0POBbE YEIOBEKA.

MuHepasibHbIE BEIIECTBA B MPOAYKTaX MUTAHUS, MUIIEBbIE 100aBku. COamaHCHPOBAHHOE TTH-
TaHHe.

Xumus B ObiTy. Bona. KadectBo Bosel. Moromue u unctsme cpeactpa. [Ipasua
0e30macHOi paboThI CO CPECTBAMU OBITOBOW XUMUHU.
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Ponbs xuMuYeCcKuX 3J1IEMEHTOB B KU3HHM pacTeHUU. Y J0OpeHUss. XUMHUUYECKHE CPEICTBA

BHNOJIOI'UsA

buonoruss — COBOKYIHOCTb HAayK O KMBOU IPUPOJIE.

MeTo bl Hay4YHOTO MO3HAHUS B OMOJIOTHU

JXKusas npupona Kkak 00bEeKT U3ydeHHUs: OMoIorHH. MeToIbl UCCIIeI0BAHUS KUBOU TPUPO/IBI B
6uonorun. OnpenenaeHue )KU3HU (C MPUBJICUEHUEM MaTepUaia U3 pa3aenoB GU3UKH U XUMHUH).
YpoBHM OpraHu3alrH KU3HU.

JdemoHcTpauuu

YPpoBHM OpraHu3alyU KU3HU.

Meto/1bl TO3HAHUS KUBOW TPUPOIBI.

Kierka

Ucropus nzydyenus kiaetku. OCHOBHbIE NOJIOKEHUS KIIETOUHOU Teopun. Kietka —
CTPYKTYPHO-(pYHKIIMOHAIbHAS (JIEMEHTApHAs) €ANHUIIA KI3HH.

Crpoenue knetku. [IpokaproThl U 3yKapruOThl — HU3IIKE U BBICIINE KIETOYHBIE Op-
rauu3Mbl. OCHOBHbBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH 3yKapHuoT. Kierounoe siipo.

OyHKIMS s/Ipa: XpaHeHHe, BOCTIPOU3BEICHHE U Niepeadya HaclIeICTBEHHOM nHdopManuu, pe-
TYJSIIAS XUMUYECKOM aKTUBHOCTHU KIeTKUA. CTPYKTypa U GYHKIUU XPOMOCOM. AyTOCOMBI H TIOJIO-
BbIE€ XPOMOCOMBI.

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

CTaBe KJIETKHU. PoJib BOJbI KaK paCTBOPUTEIISE U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH cpe-
II6l OPTaHU3MOB. YTJIEBOABI M JIUMUIBI B KiieTke. CTpyKTypa u Ononornueckue GyHKIUU
6enxoB. CTpoeHHe HYKJICOTUIOB U CTpyKTypa nonunykieotuansix neneid JJHK u PHK, ATO®.

Bupycs! u 0akrepuodaru. Hexnerounoe crpoeHue, ;kU3HEHHbBIN UK U €r0 3aBUCHUMOCTb OT
KJIETOYHBIX (OpM KU3HHU. Bupycel — B030yauTenu HHPEKIMOHHBIX 3a001€BaHuil; MOHATHE 00 OH-
koBupycax. Bupyc ummynonedunnra yenosexa (BIUY). [Ipodpunaxkruka BUY-undpexuunn.

JdemoHcTpanuu

CrpoeHue MoJeKybl Oemnka.

Crpoenne monexyns! JJHK.

CrpoeHue KIeTKH.

CrpoeHne KIEeTOK MPOKapuoT U DYKapuoT.

Crtpoenue Bupyca.

[IpakTnueckue 3aHATHS

Habutoienue KiaeTok pacTeHU U )KMBOTHBIX TI0J] MUKPOCKOIIOM Ha TOTOBBIX MUKPO-
IpenapaTax U UX ONHCaHUE.

CpaBHEHHE CTPOEHHUS KJIETOK PACTEHHUM U KUBOTHBIX.

Opranuszm

Opraamsm — eauHoOe 11e510e. MHOTrOOOpa3ne OpraHu3MoB.

OOMeH BelecTBOM M SHEpruei ¢ OKpyKarollei cpeoif kak HeoOX0AMMOe YCIOBHE CyIIe-
CTBOBAHMSI )KUBBIX CUCTEM.

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

becnionoe pazmHoxenue. [1o10Boi mpoliecc 1 Moa0Boe pa3MHOKEeHHE. OIUIOA0TBOPEHUE, ETO
OMOJI0rMYecKOoe 3HaYCHHE.

[TonsiTre 06 UHAUBUAYATHHOM (OHTOTEHE3), IMOPHOHATHHOM (IMOPHOTEHE3) U TTOCT-
SMOpPUOHANILHOM pa3BUTUU. HAMBHIyallbHOE pa3BUTHE YEJIOBEKA U €T0 BO3MOYKHBIE Ha-
pyLIEHUS.

OO61ue npeacTaBieHus O HACIEICTBEHHOCTH U M3MEHYUBOCTU. ['eHeTndyeckass TepMUHOJIOTHS
U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBanue npusHaKkoB y
yenoseka. [lonoBsie xpomocomel. ClieTNIEHHOE C MOJIOM HaclienoBaHue. HacnencrseHHbie
00JIe3HM YeI0BeKa, MX MPUYMHBI U npoduakTrka. CoBpeMEeHHbIE MTPEICTABICHHS O T€HE U TEHOME.

I'enetnueckue 3akoHOMEpHOCTH M3MEeHYUBOCTU. Knaccudukanus ¢popM H3MEHYHMBOCTH.
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Bmusane MYyTar¢HOB Ha OpPraHu3M 4€JIOBCKaA.
Hpe;[MeT, 3aJla4d U METObI CelIeKIIUH. | eHeTnIecKue 3aKOHOMCPHOCTHU CCIICKIIUU. YueHue

H.N. BaBuoBa o ieHTpax MHOT00Opa3usi U MPOUCXO0KACHUS KYJIbTYPHBIX PACTCHHIA.

T'HH.

buortexHonorus, ee TOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.
JdemoHcTpauuu

OOMeH BelecTB U NPEeBpaICHNs YHEPTUN B KIIETKE.

Jlenenue kneTku (MUTO3, MEI03).

Crioco0b1 6ecrionoro pa3MHOKEHHUS.

OnnogoTBOpEeHHE y PACTEHUN U )KUBOTHBIX.

WNupuBuayanbHOE pa3BUTHE OPraHU3MA.

Hacnencrennsie 6071€3HN YeIOBEKa.

Bnusiaue ankoronusma, HAPKOMaHUH, KypPEHUs! Ha HACIEICTBEHHOCTb.
Myranuu.

MonudukarnronHas U3MEHIHBOCTb.

LenTpbl MHOT000pa3us U MPOUCXOXKACHUS KyIbTYPHBIX PACTCHUH.
HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 00;1acTé OMOTEXHOIOTHH.

[IpakTrueckue 3aHATUS

Pemenuie sneMeHTapHBIX TE€HETHUECKUX 3a7au.

AHanm3 U OIleHKa STHYECKUX aCTIEKTOB Pa3BUTHSI HEKOTOPBIX UCCIIEIOBAHUI B OMO-TEXHOIIO-

Bun
DBOJIOIMOHHAS TEOPUS U €€ POJb B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM

KapTUHBI Mupa. Bug, ero kpurepuu. [lomynsmus kak CTpyKTypHas eAMHULA BUJa U Pe3yabTaTsl
sBostorK. CoxpaHeHue MHOrooOpa3usi BUI0B KaK OCHOBA yCTOMYUBOTO

pa3Butus 6uochepsl. [IpuunHel BeiMupanus BUoB. buonorunueckuii mporpecc 1 OMoI0-rudecKuit
perpecc.

I'nmroTe3sl MMPOUCXOKACHUA KU3HH. VcaokHEHNE JKUBBIX OpraHnu3MoOB Ha 3emMite B

mponecce 5BOJIFOIHHU. AHTpOHOFeHe3 " €ro 3aKOHOMCPHOCTH. I[OKBB@.TCJIBCTB& poAacTBa
YCJIO0BCKa C MJIICKOIIMTAIOIIMMHU )KUBOTHBIMMU. DKOJIOTUYECKHE @aKTopm AHTPOIIOTCHE3A:
YCIIOXXHCHUC HOHYJIHI_II/IOHHOP’I CTPYKTYPhBI BUJla, U3TOTOBJICHUC Opy,HI/Iﬁ Tpyada, nepexon OoT
PACTUTCIIBHOTO K CMCIIAHHOMY TUITY IUTAaHHWA, UCIIOJIb30BAHHUEC OT'HA. IlosiBICHME MBICIIH -
TEIbHOMI JACATCIIBHOCTHU U qneHopasneanoﬁ peyu. HpOI/ICXO)KI[eHI/Ie YCIIOBCYCCKUX pac.

JdemMoHcTpauuu

Kpurepun Bua.

[Tomynsitiust — CTpYKTypHasi UHUIA BUJA, €IMHHIIA SBOJIOIIHH.
JIBrKyIIME CUITBI BOJIIOLINH.

Bo3nukHOBEeHHE 1 MHOTOOOpa3re MPUCIIOCOOICHHI Y OPraHu3MOB.
Penkue u ncuesaroniue BUIbI.

JIBMOKyIIIME CHIIBI aHTPOITOT€HE3A.

IIponcxoxaeHne 4enoBeKa U Y€JI0BEUECKUX pac.

IIpakTuyeckue 3aHATHSA

Omnwucanue ocobeii Buaa mo Mop(hosiorn4eckoMy KpUTepHIO.
AHanM3 ¥ OIeHKa Pa3INYHBIX THIIOTE3 IPOUCXOKICHUS KU3HHU.
AHanu3 1 Ol€HKa Pa3JIMYHBIX TUIOTE3 MPOUCXOKICHHUS YEIOBEKa.
DKOCHCTEMBI

[IpenMer 1 3a1a4u KOJIOTUU: yUeHHUE 00 IKOJOTUIECKHUX (PaKTOpax, YICHHE O COOOIIECTBAX

OpraHU3MOB, YUEHHE 0 Omocdepe.

Dkonorndyeckue GakTopbl, 0COOCHHOCTH UX BO3JCUCTBUS. DKOJOTHUECKAs XapaKTePUCTUKA

Buja. [Tousitue 06 3xonmoruueckux cucremax. Llenu nuranus, Tpoduueckre ypoBHH.

Bbuoreonenos kak 3xocucreMa.
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buocdepa — rinobansHas skocucrema. Yuenue B. V. Bepnaackoro o 6uocdepe. Poib sxuBbIx
opranu3MoB B Ouocdepe. buomacca. buonornyeckuii Kpyropopor (Ha mpuMepe KpyroBopora yriie-
pona). OcHOBHBIEC HANIPaBIICHUS BO3/ICICTBHS UenoBeka Ha ouochepy.

Tpancdopmarust ecTeCTBEHHBIX KOJOTHUECKUX crcTeM. OCOOEHHOCTH arpodKOCHCTEM (ar-
POIICHO30B).

JdemMoHcTpanuu

Dkosoruueckue (pakTopbl U UX BIUSHUE HA OPTaHU3MBL.

MeXBUIOBbIE OTHOILICHUS: TAPA3UTU3M, XUITHUYECTBO, KOHKYPEHIIHS, CHMOHO3.

SpycHOCTh pacTUTENBHOIO COOOIIECTRA.

Kpyrosopot yriepona B 6uocdepe.

3anoBeIHUKHU U 3aKa3HUKU Poccun.

IIpakTnyeckue 3aHATHSA

CocraBiieHue cxeM Nepeiayd BeleCTB U SHEepruu (1erel MuTaHus).

CpaBHHTENBbHAS XapaKTEPUCTUKA TPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM CBOCH MECTHOCTH.

Pemenne skoiornueckux 3aaau.

AHanu3 ¥ OIleHKa MOCIIeICTBUI COOCTBEHHOM JISATEIILHOCTH B OKPY KaIOIIEH cpejie,
rI100aTBHBIX YKOJIOTUYECKUX MPOOJIeM U IMyTel UX peleHusl.

DKCKypcuu

Mmuoroo6pasue Bu1oB. Ce30HHbIC U3MEHEHUs B IPUPo/ie (OKPECTHOCTH MPOoheCCHOHATLHOM
00pa3oBaTeNbHON OpPTaHU3AIHH).

EcTecTBeHHbIE U HCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTHU MPodecCHOHANBHON 00-
pa3oBaTeNIbHON OpraHu3alun).

MHNPUMEPHBIE TEMbI PE®EPATOB (JIOKJIAOB),
NHANBUAYAJIBHBIX ITPOEKTOB
Marepust, GopMbl e JBUKEHUS U CyILIECTBOBAHUSL.
ITepBb1it pycckuit akageMuk M.B.JIoMOHOCOB.
HckyceTBo 1 nporecc no3HaHusl.
®u3nka U My3bIKaJIbHOE HCKYCCTBO.
[IBeTomy3bIKa.
®u3uKa B COBPEMEHHOM IIUPKE.
@u3nYecKue METOIbI UCCIIETOBAHUS TAMITHUKOB UCTOPUH, APXUTEKTYPBI U IPOU3BE-
JEHUI HCKYCCTBA.
HayuHo-TexHMuYecKkuii mporpecc u npo0iaeMbl SKOJIOTHH.
e bUOTEXHOJOTHs U FeHHasl HHXeHepus — TexHoiornu XXI Beka.
HaHoTexHOI0rHs Kak NpuOPUTETHOE HAIIPaBJICHUE Pa3BUTHS HAYKH U IIPOU3BOJICTBA B
Poccutickoii denepanumn.
OxpaHa OKpy’Karollel Cpeibl OT XUMUYECKOTO 3arpsI3HEHUS.
PactBOpBI BOKpYT Hac.
YcerpaneHue KECTKOCTH BOJBI HAa IIPOMBIIUICHHBIX IIPEAPUATHAX.
Hcroprst BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUH.
YTaeBoabl M UX pOJIb B )KUBOW IPUPOJIE.
JKuppl Kak MPOAYKT MUTAHKUS U XUMHUYECKOE CHIPHE.
HexBatka nposoBosibcTBUS Kak Tiio0aibHast mpoliiema yelnoBeyecTBa U IMyTH €€ pe-
LICHUS.
CpencTBa rUrneHbl Ha OCHOBE KHUCIOPOCOAEPKAIUX OPraHNYECKUX COETUHEHU.
e (CHUHTETHYECKHE MOIOIUE CPEACTBA: TOCTOMHCTBA U HETOCTATKH.
e JledunuT Genka B MUILEBBIX MPOIYKTAX U €0 MPEOJI0JICHUE B paMKaX I100aIbHOM
IIPOJIOBOJILCTBEHHOM IIPOIPaMMBL.
e B.U. Bepnaackuii u ero yaeHnue o 6uochepe.
e lcropus u pa3BUTHE 3HAHUU O KIIETKE.
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Oxpy>karolas 4yesoBeKa cpesia i e KOMIIOHEHTBI: Pa3InYHbIe B3TJIS/IbI HA OJHY HPO-
onemy.

[Tonmynsauus kak equHUIA OMOJIOTUYECKOM SBOMIOLMH.

[MomynsAnus Kak SKOJOTHYecKas HHULIA.

CoBpeMeHHbIE B3TJIs1/1bI Ha OMOJIOTHYECKYIO 3BOJIOLHIO.

CoBpeMeHHbIE B3TJIs/1bI Ha TIPOMCXO0XKICHUE YEIIOBEKA: CTOJKHOBEHHE MHEHHUH.
CoBpeMeHHbIE METO/Ibl MCCIIEIOBAaHHS KIIETKH.

Cpenpl 00MTaHHUS OPraHU3MOB: IPUYUHBI PA3HOOOPA3HSL.
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XAPAKTEPUCTHKA OCHOBHBIX BU/IOB
YYEBHOU JEATEJBHOCTHU CTYJAEHTOB

Copep:xanue o0y4eHHs

XapakTepuCTHKA OCHOBHBIX BHJI0B y4e0HOI JeiTeIbHOCTH CTY/ICHTOB
(Ha ypoBHe yueOHBIX JelicTBHIT)

OU3NKA

Benenue

Pa3Butne cnocoOHOCTEH SICHO M TOYHO HW3JIaraTh CBOU MBICIH, JIOTHYECKU
000CHOBBIBAaTb CBOO TOUKY 3PEHUS, BOCIIPHHUMATh U aHAJIM3UPOBAaTh MHEHUS
co0eceTHMKOB, ITPHU3HaBas PABO JPYToro YeloBeKa Ha HHOE MHEHHE.
[TpuBeneHne MpuMepoB BIUSHUS OTKPBHITHI B (PU3UKE Ha IPOTPECC B TEXHHUKE
U TEXHOJIOTUH NPOU3BOJACTBA

Mexanuka

Kunemartnka

O3HaKOMJICHHE CO CIIOCOOAaMM OIMCAaHHUs MEXaHHUECKOTO JIBIIKEHHUS, OCHOB-
HOM 3ajaueil MEXaHUKU.

N3y4yenne 0CHOBHBIX (PM3NYECKUX BETMIHH KHHEMATHKH: TIEPEMEICHNUS, CKO-
POCTH, YyCKOPEHHSI.

HaGmozienne OTHOCHTENHHOCTH MEXaHWYECKOTO ABIXEHUs. DopMynmposa-
HHE 3aKOHa CIIOKCHHS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABWKEHUS (Ha IpuMepe
cBOOOJIHOTO A ICHHS TeJl) U PABHOMEPHOT'O JIBHKEHUS Teja M0 OKPY>KHOCTH.
IlonumaHnue CMEBICIa OCHOBHBIX (1)I/I3I/I‘IGCKI/IX BCJIMYUH, XapaKTCPUIYIOMINX
paBHOMEpPHOE ABMXKCHHE TeJla 110 OKPYKHOCTU

JrHamuka

IToHnmanue cMBICTa TaKUX (PU3MUYSCKUX MOJIENICH, KaK MaTepUaibHasl TOUKa,
WMHEpIHMabHas CUCTeMa OTCUETa.

M3MepeHune Macchl Telia pa3aHdHBIMU COcO0aMu. M3MepeHue CHl B3auMo-
JIeHCTBUS TeJl. Bpruncnenne 3HauyeHUs] yCKOPEHUs TeJl M0 U3BECTHBIM 3HaYe-
HUSIM JAEMCTBYIOUIMX CHJI U Macc TeJl.

YMeHne pa3nuyarh CHIy TsDKecTH W Bec Tena. OObsICHEHHE M TPUBEIACHUE
MIPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpuMeHeHrE OCHOBHBIX MMOHATHH, POPMYIT ¥ 3aKOHOB TUHAMUKH K PEIICHUIO
3a1a4

3aKOHBI COXpaHCHUA
B MCXAaHUKEC

OOBsicHeHHe PEaKTHBHOTO IBIDKEHUS Ha OCHOBE 3aKOHA COXPAHEHUS WM-
nysbca. [IpuMeHeHne 3aKkoHa COXpaHEHUs! UMITYJIbCa JUIsl BBIYUCIICHUS U3Me-
HEHUI CKOPOCTEHN TeJl IIPU UX B3aUMOJIECUCTBUSX.

Brruncnienne paboThl CHIT M U3MEHEHHSI KHHETHYECKOH SHEPTUH Telna.
Boluncienue NOTeHIMAIBLHOM SHEPTUY TEJl B TPaBUTALIMOHHOM II0JIE.
XapakTepucTUKa IPOU3BOAUTEILHOCTA MAILUH U JBUTATENIEH C UCIIOJIb30Ba-
HUEM TOHATUSI MOIIHOCTH

OcCHOBBI MOJIEKYJIAPHOI GU3MKU U TEPMOJIMHAMHUKH

MonekynsipHast pU3UKa

®opMyIMpOBaHHE OCHOBHBIX MOJOKEHUH MOJIEKYIISIPHO-

KHHETHUYECKOI TeopuH. BhIomHeHne SKCIepruMeHTOB, CIyKalluX 000CHOBa-
HHEM MOJIEKYJISIpHO-KHHETHYeCcKoi Teopun. Habmonenre 6poyHOBCKOTO JBH-
JKEHUS U siBIICHUS TUPPy3um.

OmnpeneneHne napaMmeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM Ha OCHOBa-
HHUH YPaBHEHHUS COCTOSHUSI UICAIIBHOTO Ia3a.

[MpexncraBnenue B Bujae rpaduka M30XOPHOTO, U300apHOTO W M30TEpPMHUYE-
CKOT'O TPOLECcCOB. BhIuncienne cpeaneil KWHETHUECKOi SHEPTUH TEIIOBOTO
JIBIDKEHHUSI MOJIEKYJT TI0 M3BECTHOM TeMIepaType BellecTBa.

M3MepeHne BIa)XHOCTH BO3AyXa

TepmoauHaMuka

3KCHCpI/IMCHTaHBHOQ HUCCJICAOBAaHME TEIIJIOBBIX CBOMCTB BEIIECTBA.

Pacuer xonmmuecTBa TCIJIOTHI, H€O6XOJII/IMOFO JJIA OCYHICCTBJICHUA ITpoLecca
IIPEBpAICHU BEIIECTBA U3 OAHOTO arp€raTHoro COCTOAHUA B IPYyTroe€.

Pacuer usmeHnenus BHyTpeHHeﬁ OHCPIUu TCI, paGOTLI 1 I€pEaAaHHOT0 KOJINYEC-
CTBA TCIUIOTBHI HA OCHOBAHUU MEPBOI'0 3aKOHA TCPMOANHAMUKU.

OO0bBsACHEHHE TIPUHIUIIOB ﬂeﬁCTBHH TCIJIOBBIX MalllMH

OCHOBBI 3J1eKTPOAMHAMHKH

DNeKTpoCTaTUKA

BhluncieHue Cuil B3auMOICUCTBUS TOUSUHBIX 3JEKTPUIECKUX 3aPS/IOB.
Bhluncienne HAMPsHKEHHOCTH M MOTEHIHANA 3JIEKTPUIECKOTO TOJISt OTHOTO U
HECKOJIbKUX TOUYCUHBIX 3apsI0B.

Vi3amepenune pa3HOCTH MOTSHIUAJIOB.
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HpI/IBCﬂeHI/IC IpUMEPOB MMPOBOJHUKOB, TUIJICKTPUKOB U KOHJACHCATOPOB.
HaGJ’HOZ[eHI/Ie SIBJICHUA SHGKTpOCTaTquCKOﬁ WHAYKIWU U ABJICHUSA OJIApHU3a-
W JUDJICKTPUKA, HAXOAAMICTOCA B DJICKTPUYCCKOM I10JIC

ITocTossHHBIN TOK

W3MepeHue MOIHOCTH 3j1eKkTpuueckoro toka. M3mepenue 3JIC u BHyTpeH-
HETO CONPOTHUBJICHUS] UCTOYHUKA TOKA.

C060p ¥ HCHIBITaHHUE IEKTPUYECKUX LETel C Pa3IMYHbIM COETMHEHHEM IIPO-
BOJIHUKOB, pacyeT UX HapaMeTpoB

MaruuTHOE nose

HaOnromenue neficTBUS MATHUTHOTO TIOJISL HA MIPOBOJIHUK C TOKOM, KAPTHHOK
MarHHUTHEIX TTOJICH.

DopMyHpOoBaHUE MPaBIUIa JIEBOI PYKH IS OTIPEIeICHNS HAIIPABICHHUS CHITBI
Awmrnepa.

Brruncenne cr, ASWCTBYIONIX Ha MTPOBOTHIK C TOKOM B MATHATHOM TIOJIE,
00BsICHEHHUE TIPUHITUIIA JCHCTBHUS SICKTPOIBUTATENS.

HccnenoBanue sIBICHUS DJICKTPOMArHUTHOW WHAYKITHH

KoJie6anusi ¥ BOJHBI

Mexannueckue kKoyeda-
HHA U BOJIHBI

[TpuBenenne npuMepoB KosebaTenbHBIX ABIDKeHUH. MccnenoBanne 3aBucu-
MOCTH I€pHOJa KOJ'Ie6aHPIﬁ MAaTCMaTH4YCCKOIro MasaTHHKa OT €ro JJIMHBI,
MacChl U aMIUTATY/IbI KoJieOanuit. OnpeeieHue yCKOPEHUsT CBOOOIHOIO Ta-
JCHHUSA C IIOMOIIBO MAaTEMATHYCCKOI'O MasiTHUKA.

HaGmonenue xosebanuii 3Byyamiero tena. [IpuBesieHne 3HaueHUs] CKOPOCTH
pacnpocTpaHeHHs 3ByKa B pa3IMYHBIX Cperax.

YMeHue 00bSCHSTh HCIIONB30BaHNE YIbTPAa3BYKa B METUIIMHE

3H€KTpOMaFHI/ITHBI€
KOJIeOaHUs U BOJIHBI

Habumroienue ocuuiorpaMM rapMOHHYECKHUX KOJICOAHHI CHITBI TOKA B LETIH.
OObsicCHEHHE TPEBPAIICHHS YHEPTHU B UACATBHOM KOJIeOATeIbHOM KOHTYPE.
W3yyeHue ycTpoWCTBa M MPUHIKIIA ASHCTBUS TpaHCchopmaropa.

AHanu3 cxeMbl Mepeaadn IeKTPOIHEPTHH HA OOJBIINE PACCTOSHHUSL.
[MpuBeneHne NPUMEPOB BHUIOB PAAMOCBA3U. 3HAKOMCTBO C YCTPOWCTBAMH,
BXOJISIIAMHE B CUCTEMY PaIHOCBA3H.

OO6cyxaeHne 0coOEHHOCTEN pacpOCTPaHEHUs PaIMOBOIH

CBETOBBIE BOJIHBI

[IprMeHeHue Ha MpaKTHUKE 3aKOHOB OTPayKEHUS U MPEJIOMIICHHS CBETA IIPU pe-
mennu 3a1a4. HaGmonenve sBaeHust Tudpaxkiiny 1 TUCIIEPCUN CBETA.
YMeHue cTpouTh H300pakeHus PeAMETOB, laBaeMble TuH3aMu. PacueT om-
THYECKOM CUJIBI JIMH3BI

DJieMeHThI KBAHTOBOM (pu3uKHn

KBanrtoBblie cBOMCTBA
CBETa

Habnronenue poroanexkrpuueckoro s¢dexra. Pacyer MakcuMalbHON KHHETH-
4EeCKOW SHEPIUH IEKTPOHOB npH (oToaddexre

dusuka atoma

®dopmynupoBaHue nocTyiaatoB bopa. Habmronenue nuHeiwaroro m Hempe-
PBIBHOTO CIIEKTPOB.

Pacuer 4acTOTHI ¥ JUTMHBI BOJIHBI UCITyCKa€MOT'O CBETA IIPH MEPEX0Jie aToMa
W3 OJHOTO CTAIIHOHAPHOTO COCTOSIHUS B IPYTOE.

OOBsicHEeHHE NIPUHIIMIIA JEHCTBHS Jlazepa

®u3nka aTOMHOTO siApa
U 3JICMEHTaPHBIX
YaCTHIL

Habnronenue TpekoB anbda-gactuil B kamepe Brrbcona. Perucrpanus suep-
HBIX U3JIY4YEHHI ¢ MOMOLIbIO cueTyunka [ eirepa.

Pacuer sHepruu cBsI3u aTOMHBIX sIIED.

[ToHnMaHue IEHHOCTH HAYYHOTO TO3HAHUS MHpa HE BOOOIIE ISl YeIoBeye-
CTBa B IEJIOM, a JUISl KQKJIO0TO 00yYaromerocsi JIMYHO, IIEHHOCTH OBJIaJICHUS
METOJIOM HAyYHOTO TIO3HAHMS JIJISl JOCTHIKEHHMSI ycIieXxa B JTI000M BHJIE MTpak-
TUYECKOU JNEATENbHOCTHU

BcesienHasi u ee 3BOJTIOLUS

CrpoeHue u pa3BUTHE
BceenenHoi

OO0BscHEeHHE MOJETH pacipsonierics Beenennoit

IIpoucxoxnenue
COJIHEYHOH CHCTEMBI

Hab6monenue 3Be3n, JIynel u mianer B Teneckon. HabmioneHne COTHEUHBIX
MSITEH C IIOMOIIBIO TEJIECKOTa

XUMUAA

Beenenune

PackpriTie BKIIaga XUMUYECKOH KapTHHBI MUpPa B CIUHYIO
€CTECTBEHHO-HayUHYI0 KapTUHY MUpA.
XapakTepucTHKa XUMHHU KaK MPOM3BOANTEIBHON CHIIbI 00111eCTBa

Bakueiime xummnue-
CKHE ITOHATHS

VYMenue AaThb OMNPCACIICHUC U OINCPUPOBATH CICAYIOIMUMH XUMHUYCCKUMU 110~
HATUAMU. «BCUICCTBO», «XUMHUYECKHI QJICMCHT», «aTOM», «KMOJICKYJIa», «OT-
HOCUTCJIbHBIC AaTOMHas W MOJICKYJISIpHAass MacChbD», «HMOH», «aJlJIOTpONUs»,
«U30TOIIbD», «XUMHUYECKASA CBA3b», «IJICKTPOOTPHUUATCIBHOCTL), «BAJICHT-
HOCTB)», «CTCIICHb OKHCIICHHUSA», «MOJIb), «MOJIAPpHAsA Maccay, <<MOJ'I}IpHBIf/'I
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00BeM ra3006pa3Hf,1x BCLICCTB», «BCUICCTBA MOJICKYJIAPHOT'O U HEMOJICKYJIAP-
HOT'O CTPOCHUS», «PACTBOPHI», «IJICKTPOJUT U HEIJICKTPOJIUT», «KIJICKTPOJIU-
THYCCKasa Jucconuanusay, «OKHCIUTCIb U BOCCTAHOBUTCIIB), «OKHCICHHUC U
BOCCTAaHOBJICHUECY, KCKOPOCTH XUMHYECKOM peakunm», «KXUMHUYECKOC PaBHO-
BCCHUC), «yrnepouﬁmﬁ CKCJICTY, ((q)yHKHI/IOHaHI)HaSI rpymnray, «Ku3oMepusi»

OCHOBHEBIE 3aKOHBI
XUMHUHA

DopMynUpoBaHUE 3aKOHOB COXPAHEHHUSI MacChl BELIECTB U MOCTOSIHCTBA CO-
CTaBa BEIIECTB. YCTAHOBJICHHE MPUUYUHHO-CIEICTBEHHON CBSI3U MEXIY CO-
JIep>KaHUEM STHX 3aKOHOB M HAMMMCAHNEM XHUMUYECKHUX (POPMYII B YpaBHEHHUH.

OCHOBHBIE TEOPHUH
XHMHHU

YcraHoBIIEHHE 3aBUCUMOCTH CBOMCTB XUMUYECKUX BEIIECTB OT CTPOEHUS aTO-
MOB 00pa3yIONINX UX XUMHYECKIX 3JIEMEHTOB.

XapakTepHucTrKa BXKHEUIINX TUIIOB XUMUYECKUX CBSI3€H U OTHOCUTEILHOCTU
aT0# THHONOTHH. OOBSICHEHNE 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa
U CTPOEHMSI KPUCTATNINYECKUX PEIIETOK.

DopMyIMPOBAHNE OCHOBHBIX MOJIOKEHUM TEOPHUU IJIEKTPOIUTHUECKON AMC-
COIMAILINM M XapaKTEPUCTHUKA B CBETE STOM TEOPHH CBOMCTB OCHOBHBIX KJac-
COB HEOPraHUYECKUX COCAUHEHUN.

DopMyIMPOBAHKE OCHOBHBIX II0JI0KEHUI TEOPUU XUMHYECKOTIO CTPOEHUS Op-
FaHUYECKUX COCIMHEHUN M XapaKTEpPUCTHKA B CBETE 3TOM TEOPUU CBOHCTB
BOKHEMILIMX IPEICTaBUTENEH OCHOBHBIX KJIACCOB OPTAHUYECKUX COCIMHEHUN

Baxxueiimmue BeniecTsa
Y MaTepuabl

XapakTepucTUKa CTPOCHHS aTOMOB U KPUCTAJIOB U HA 3TOW OCHOBE —O0IINX
(huU3MUECKUX U XUMUYECKUX CBOWCTB METAIJIOB H HEMETAILIOB.
XapakTepucTHKa COCTaBa, CTPOCHHS, CBOWCTB, MONYYCHUS U MPUMCHEHHE
B)KHEHIIIMX HEMETAILIOB.

XapaKkTepucTHKa COCTaBa, CTPOCHHUS U OOIINX CBOMCTB BaXKHEHIIIMX KIACCOB
HEOPraHUYECKUX COCAUHCHUI.

Onucanue cocTaBa ¥ CBOUCTB BAKHEHIIIUX PEICTABUTECH OPraHMIECKUX CO-
CIIMHCHUIA: METaHOJIa M 3TAHOJIa, CJIOKHBIX 3(UPOB, )KUPOB, MBI, KAPOOHOBBIX
KHCIOT (YKCYCHOW KMCIIOTBI), MOHOCaxapujoB (TJIOKO3bI), ArcaxapuoB (ca-
Xapo3bl), TOJIMcCaxapuaoB (KpaxMasia ¥ IeJUTI0JIO3bI), aMUHOKHUCIIOT, OEJIKOB,
HNCKYCCTBCHHBIX U CUHTCTHYCCKUX TTOJIMMEPOB

XHUMHUYECKUH SA3BIK
M CUMBOJIMKA

Vcnonb3oBanue B yueOHOU 1 IPOPECCHOHATBHOM ACITEIbHOCTH XUMHUSCKUX
TEPMHUHOB U CUMBOJIUKH.

HaspiBanue n3y4eHHBIX BEUIECTB MO TPUBUAIBHOW MM MEXIyHApOJHON HO-
MEHKJIaTYype U OTPaKEHHE COCTaBa 3THUX COEIWHEHUH C MOMOILBIO XMMHUYE-
ckux hopMyII.

OTpakeHue XMUMUYECKHUX POIIECCOB C MOMOIIBIO YPaBHEHUH XUMHUECKUX pe-
Ak

XuMuaeckne peaknuun

OObsACcHEHHE CYHIIHOCTH XUMHYCCKUX MPOLCCCOB. KHaCCHq)HKaHH?[ XUMHYEC-
CKHX pCaKL[I/Iﬁ 110 pa3JIMYHbIM IIPpHU3HAKAM

XUMHYECKUN IKCIEPUMEHT

BblInosHeHHEe XMMHUYECKOTO KCIIEPUMEHTA B MIOJIHOM COOTBETCTBHH C MPaBH-
JIAMH TEXHUKHU O€30I1aCHOCTH.

Habnromenue, GUKCUpOBAHKE M ONMCAHKUE PE3YJIHTATOB IPOBEICHHOTO DKCIIC-
pHUMEHTa

Xumudeckast nHpopManus

ITpoBenenne caMOCTOATENFHOTO MTOMCKA XUMHUIECKOH HH(POPMAIIHH C NCTIOTb-
30BaHUEM Pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYIISIPHBIX M3IaHUH, KOMIIBIO-
TepHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); MCIIOIB30BAHNE KOMIBIOTEPHBIX
TEXHOJIOTHH /17151 00pabOTKH M IepeIadnl XUMIYECKONW HH(OPMAIINH U ee TIpea-
CTaBJICHUsI B Pa3IMYHBIX (hopmMax

[IpodunbHoe u npodec-
CHOHAJILHO 3HAYMMOE COIepXKa-
HHe

OOBsCHCHHE XMMHUYECKHUX SBJICHUH, MPOUCXOAAIINX B MPUPOJE, OBITY U Ha
MIPOU3BOJICTBE.

CoOmnroieHre paBUII SKOJIOTHIECKH IPaMOTHOT'O ITOBEIICHHSI B OKPY KaroIIeh
cpene.

OreHKa BIMSHUS XUMHUYECKOTO 3arpsi3HCHUST OKPYKAIOMIeH Cpelsl Ha opra-
HU3M YCJIOBEKA U APYTHE KUBBIC OPraHU3MEI.

CoOurroienre mpaBuil 0€30MacHOTO OOpAIICHUS ¢ TOPIOYUMH U TOKCHYHBIMH
BeIeCTBaMH, Ta00PaTOPHBIM 000PYIOBAaHUEM.

Kpurnueckas olieHKa JOCTOBEPHOCTH XUMHYIECKOW HH(OpMALIUK, MOCTYyTIat0-
11ei U3 pa3HbIX HCTOYHHUKOB

BHOJIOI'UA

Bronmorust — cOBOKYIHOCTh HayK
0 )KUBOH npupoe. MeTo bl Hay4-
HOTO TIO3HAHUs B OMOJIOTUH

3HAKOMCTBO C O0OBEKTaMH U3Y4YeHUsI OMOJIOTHH.
BeisiBnienne ponu Ouonoruu B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYYHOIH KapTHHBI MUPA U MPAKTHYCCKON IEATSIBHOCTH JIOACH
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Kietka

3HAKOMCTBO C KJIETOYHOH TEOPHEH CTPOEHUSI OPraHU3MOB.

[TonydyeHue mpencTaBieHHUs O POJIM OPraHUMYECKUX U HEOPraHUYECKUX Be-
IIECTB B KJIETKE.

3HaHUC CTPOCHHUS KJIETOK IO pe3ysibTaraM pabOThl CO CBETOBBIM MHUKPOCKO-
TIOM.

YMeHue onuchiBaTh MUKPOTIpENapaThl KJIETOK pacTeHU. Y MEHHE CpaBHUBATh
CTPOCHHE KJIIETOK PACTCHHMH M JKUBOTHBIX IT0 TOTOBBIM MHKpPOIIpETapaTam

Opraamm

3HaHNEe OCHOBHBIX CIIOCO0OOB Pa3MHOKEHHUSI OPTaHU3MOB, CTaIdil OHTOTCHE3a
Ha TIpIMepe YeJIOBeKa.

3HaHWe MPUYNH, BBI3BIBAIOIINX HAPYIICHUS B PA3BUTHH OPTaHU3MOB.
YMeHue MoJib30BaThCs T€HETUUECKONM TEPMHMHOJIOTMEH M CUMBOJHUKOM, pe-
IIaTh MPOCTEHIIINE TeHETHIECKUE 3a/TaUH.

3HaHre 0COOEHHOCTEN HACIEICTBEHHON M HEHACIIEACTBEHHON N3MEHYNBOCTH
1 MX OMOJIOTHUECKON POJIH B 9BOJIIOLIMH KUBOTO

Bun

yMeHI/Ie aHaHI/ISI/IpOBaTI) U OLUCHUBATH paSJ'H/I‘IHI)Ie TUITIOTEC3bI HpOI/ICXO)KZ[eHI/IH
JKH3HU Ha 3eMiIe.

YMeHue TPOBOANTH OMKUCAHUE 0CO0EH OHOTO BHIA MO MOP(OIOTHISCKOMY
KPUTEPHIO.

Pa3BuTHE CIOCOOHOCTEH SICHO M TOYHO H3JIaraTh CBOM MBICIIH, JIOTHUECKH
06OCHOBLIBaTL CBOHO TO‘IKy 3peH1/1>1, BOCHpI/IHI/IMaTI) u aHaJ'II/BI/IpOBaTI) MHCHHS
co0eceIHIKOB, MPU3HABAS MPABO JPYTOro YeI0BeKa Ha HHOEC MHEHHE.
YMeHue qoKa3bIBaTh POACTBO YEJIOBEKA U MIICKOMUTAIOIINX, OOIIHOCTh U Pa-
BEHCTBO YEJIOBEYECKUX pac

DKOCHUCTEMBI

3HaHUE OCHOBHBIX 3KOJIOTHYECKUX (AKTOPOB M UX BIMSHUSA HA OPTaHU3MBL
3HaHUE OTIIMYUTEIHHBIX TPH3HAKOB HCKYCCTBEHHBIX COOOIIECTB — arpoIKo-
CHCTEM.

[Tony4yeHue mpeACTaBICHUS O CXeMe SKOCHCTEMBI Ha IIpHMepe OHochepsl.
I[eMOHCTpaL[I/IH YMCHUA MOCTaHOBKH Heﬂeﬁ JACATCIbHOCTH, IIJIAaHUPOBAHUEC
COOCTBEHHOM JACATCIBbHOCTU AJIsI JOCTHXKCHUA ITIOCTABJICHHBIX ueneﬁ, npeaBu-
JCHUSA BO3MOXKHBIX PE3YJILTATOB OTUX }IeﬁCTBI/Iﬁ, OpraHmu3anuu CaMOKOHTPOJIA
1 OLICHKU MOJIYYECHHBIX PE3YyJIbTATOB.

OO6yuenue coOIIOICHUIO TIPABUII IIOBEICHUS B IPUPO/Ie, OEPEKHOMY OTHOIIIE-
HHIO K OMOJIOTHYECKUM 00BEKTaM (PACTECHHSIM U KUBOTHBIM

YYEBHO-METOANMYECKOE I MATEPUAJIBHO - TEXHUYECKOE

OBECIIEYEHUE MPOI'PAMMBI YYEBHOM JIJUCHUTLJIUHBI

OY1.09 ECTECTBO3HAHUE

OcBoenne nporpammbl yuebnoit nucturumnasl OY/J1.09 EctecTBo3HaHue mpeanonaraet
HaJgu4ue B IpodecCHoHaIbHON 00pa30BaTeIbHON OpraHN3alliy, PeaIu3yIoIIe 00pa3oBaTeb-
HYIO ITporpamMMmy cpeiHero ooiero oopaszoBanus B npeaenax ocsoenus OITOIT CIIO na 6a3e oc-
HOBHOTO 00111eT0 00pa30oBaHusl, yueOHbIX KAOMHETOB 1O (HU3UKE, XUMUHU, OMOJIOTHH, B KOTOPBIX
HMMEETCsI BO3MOXKHOCTh 00€CIIeYnTh CBOOOIHBIN JOCTYyN B IHTEpHET BO BpeMs y4eOHOTO 3aHATHS
Y B TICPUO/I BHEYYCOHOM EATSIIEHOCTH 00YYarOIIHXCS.

B coctaB kabunHeToB 10 (pu3MKe, XUMUHU, OUOJIIOTUH BXOIAT JTA00paTOPUU ¢ TaOOPaHTCKOM

KOMHATOI.

[TomemieHust KaOMHETOB (PU3MKHU, XUMUHU U OUOJIOTUU JOJKHBI YIOBIETBOPATH TPEOOBAHUSM
CanurapHo-snuemuonornyeckux mnpasui u Hopmatusos (CanlluH 2.4.2 Ne 178-02) u 6b1Th
OCHAIIICHBI TUTIOBBIM 000PYIOBAaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSIX, B TOM YHCIIE CIIe-
MATU3UPOBAHHON yueOHOM MeOelbio U cpeicTBaMU 00y4YeHHs, JOCTATOYHBIMU JJIs1 BHITIOJTHEHUS
TpeOOBaHUI K YPOBHIO MOJTOTOBKH O0YYaOIUXCS.

B xabuHeTax TOJDKHO OBITh MYJIBbTUMEANITHOE 000PYI0BaHHE, IOCPEIACTBOM KOTOPOTO
y4acTHUKU 00pa30BaTEeNLHOTO MPOIIecca MOTYT MPOCMATPHUBATh BU3yalbHYIO HH(POPMAIIHIO TI0
¢bu3uke, co3naBaTh Npe3eHTALUH, BUAeOMaTepuaibl 1 T.11.

B coctaB yueOHO-METOAMYECKOTO ¥ MaTEPHATLHO-TEXHUYECKOTO 00ECTIEYeHUS TPOTPAMMBI
yueono quctumnael OYJ1.09 EctecTBO3HaHME BXOJST:
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e MHOTO(MYHKIIMOHAIBHBIM KOMIUICKC MPEIo1aBaTes;
®  HarIAJHbIE MOCOOUS (KOMILJIEKThI Y4eOHBIX TaOIHIL, MJIAKATOB, MOPTPETHI BHIIAIOIIUXCS
YYEHBIX B 00J1aCTH €CTECTBO3HAHUS H T.I1.);
MH()OPMAIMOHHO-KOMMYHHKAITMOHHBIC CPEJICTBA;
9KpPaHHO-3BYKOBEIE IIOCOOUS;
KOMIUICKT 3JIEKTPOCHAOKEHU ST KAOUHETOB;
TEXHUUYECKUE CPEJICTBA O0YUCHHUS;
JIEMOHCTPAIIMOHHOE 000pyA0BaHKe (00IIero Ha3HAYEHUS M TeMaTHIECKUEe HA0OPHI);
nabopaTopHoe obopyroBaHre (00IIero Ha3HAYCHHS M TEeMaTHYECKHE HAOOPhI, B TOM
YHCIIe ISl TOCTAHOBKU JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA, PEaKTHBBI);
® CcTaTU4YecKHe, TMHAMHYECKHE, JeMOHCTPAIMOHHBIE M Pa3IaTOUYHBIC MOJICITH, BKITFOYAs
HATypaJbHbIE OOBEKTHI;
® BCIIOMOTaTelbHOE 000PYI0BAHUE;
® KOMIUJIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM YKCJIE MacropTa Ha CpeicTBa O0yUEHHUS,
WHCTPYKIIUY TIO UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MaCHOCTH;
e OuOMMOTECUHBIH (HOH/.

B 6ubnuoreunsiii hoHa BXOIAT yueOHUKH, ydeOHO-MeToanueckue KoMmieKTsl (YMK),
obecneunBaromue ocBoeHne yueonoi aucuurinael OY/[.09 EcrectBo3Hanne, peKOMEHJ0BaH-
HbIE WJIU IOMYUICHHBIE 7Sl UCTIOJIb30BaHUS B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHu3a-
LUSX, PEATU3YIOIIMX 00pa30BaTebHYIO MPOTPaMMy CPEIHETo 00IIero o0pa3oBaHus B peaenax
ocBoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

bubnuoTedHbIit GOH MOXKET OBITH TOTIOTHEH (PU3MYSCKUMHU YHITUKIONEINSIMHE, aTiIacaMu,
CIIOBapsIMH, CIIPAaBOYHUKAMU 10 (pU3UKe, XUMUHU, OUOIOTHH, HAYYHOU U HAYYHO-TIOMYJISPHOH JIH-
TepaTypoi €CTECTBEHHO-HAYIHOTO COJICPIKAHUS.

B npornecce ocBoenust nporpamMmel yuebHoit nuctumianasl OY J1.09 EcrectBo3Hanue cry-
JICHTHI JIOJDKHBI HIMETh BO3MOXKHOCTH JIOCTYIIA K QJIGKTPOHHBIM YUEOHBIM MaTepraiaM Io ecTe-
CTBO3HAHUIO, BKJIIOYasi PU3UKY, XUMHIO, OUOJIOTHIO, UMEIOLTUMCS B CBOOOTHOM JIOCTYIIE B CETH
WuTepHeT (371eKTPOHHBIM KHUTaM, IPAaKTUKyMaM, TecTaM, MaTepuaiam EI'D u np.).
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03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-
@3, ¢ u3M., BHeCeHHbIMU DefepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-dD3, B pea. ot 03.07.2016,
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[Tpuxa3z MunuctepctBa oopazoBanus u Hayku PO ot 31 nexadps 2015 r. N1578 "O BHece-
HUM U3MEHEHHH B (hefiepabHbIN TOCYAapCTBEHHBIH 00pa30BaTeNbHBIA CTAHAAPT CPETHETO OOIIETO
oOpa3oBaHMUsl, YTBEPKICHHBIN MprUkazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit ®ene-
paruu ot 17 mast 2012 r. N413"

[Tpuxa3z Munobpuayku Poccun ot 29.12.2014 No 1645 «O BHecenuu usmenenuii B [Ipukas
MunuctepctBa obpasoBanust u Hayku Poccuiickoit ®enepannn ot 17.05.2012 Ne 413 “O6 yTBep-
KAeHuu (heaepaabHOro rocyAapcTBEHHOrO0 00pa30BaTENbHOIO CTaHAapTa cpeiHero (oJHOro) 00-
ero o0pa3oBaHus ».

[Tucemo JlemapTameHTa ToCyJapCTBEHHOM MONUTUKU B chepe MOATOTOBKH pabouux KaJIpoB
u 1O Muno6purayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmanuu no opranu3aiyu mnoixyye-
HUS CpeTHero oOIero o0Opa3oBaHus B Mpeieiax OCBOEHUSI 00pa30BaTeIbHBIX MPOTPAMM CPEIHEro
npogecCuOHAIIBHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO 00IIIero 00pa3oBaHus C y4eTOM TpeOOBaHUI
(benepanbHBIX TOCYIaPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHAAPTOB U MOTydyaeMoi MpodeCcCuu UiH Crie-
[IUATTBHOCTH CPeTHEr0 MPOGECCHOHATHHOTO 00pa30BaHUM.

HNHTepHeT-pecypcebl:

www.class-fizika.nard.ru («Knacc!nast mocka nmst 110003HaTENBHBIX) ).

www.physiks.nad/ru («®u3uKa B aHUMAIHSIX ).

www.interneturok.ru («Bumeoypoku mo npeamMeram MIKOJIBHOW TPOTPaMMBD» ).

www.chemistry-chemists.com/index.html (351ekTpoHHBI XypHaT « XUMUKU U XUMUS» ).

www.pvg.mk.ru (oaumnuana «Ilokopu BopoObeBbI TOphI»).

www.hemi.wallst.ru («Xumus. O6pa3oBaTeIbHBIN CAUT JJIS IIKOJIBHUKOBY ).

www.alhimikov.net (O6pa3oBarenbHBIN CANT ISl ITKOJIHHUKOB).

www.chem.msu. su (DnekTpoHHas OMOIMOTEeKa O XUMUH ).

www.hvsh.ru (xypHan « Xumus B IIKOJIE»).

www.hij.ru (kypHan « XuMus 1 KU3HbY).

www.biology.asvu.ru (Bes 6uonorus. CoBpemeHHast OMOJIOTHS, CTaThU, HOBOCTH, OMOIINO-
TEKa).

www.window.edu.ru/window (Eannoe okHO noctyna k o0pazoBaTenbHbIM pecypcaM MHTep-
HeTa 1o OMOJIOTHH).
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