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Pabouas porpamma yue6noii qucuuminasl K ECTECTBO3HAHUEY pa3paborana B cOOT-
BETCTBHM ¢ PekoMeHIauusMu Mo OpraHu3aliyl MOJTY4YeHUs: cpexHero odmero oOpa3oBaHUs B
npezenax OCBOCHHS 00pa30BaTENbHBIX MPOTPAMM CpPEIHEro MpodecCuoHaTIbHOI0 00pa30BaHUs
Ha 0a3e OCHOBHOT'O 00111eT0 00pa30BaHMs ¢ y4eTOM TpeOoBaHMil ()eaepanbHbIX TOCY1apCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB U MOJIydyaeMoH Mpodeccuy WU CIEeNUaTbHOCTH CPEIHEro Mmpo-
¢deccuonanpHOro 06pazoBanus (mMucbMo JlemapraMeHTa TOCyAapCTBEHHOW MOJUTUKH B cdepe
moaroToBku padouux kaapoB u 1O MunoOpuayku Poccuu ot 17 mapra 2015 1. Ne 06-259).)
Ha OCHOBe NpumepHoi mporpammbl «EctecTBo3nanue», pekomenaoBano ®I'AY «DUPO»
JUIs1 peai3ali OCHOBHOM mpodeccuoHanbHOM oOpa3oBaTenbHol mporpaMmmbl CITO Ha 6aze oc-
HOBHOT0 00111eTO 00pa3oBaHus ¢ OJIydyeHueM cpefaHero oomero oopazoanus ([Iporokon Ne3 ot
21 urosst 2015r., peructpanmoHubiii HoMep perieH3uu 371 ot 23 utonsa 2015tr. DI'AY «OUPOy»),
npuka3za MunucrtepcTBa oopasoBanust U Hayku P® ot 31 nexabps 2015r.Nel578 «O BHeceHuu
M3MEHEeHUI B ¢eaepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT CPEIHEro OOIIero
o0pa3oBaHusi, yTBEPKICHHBIN Tpuka3oM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit de-
nepanuu ot 17 mas 2012 1. Ne413», npumepHON OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl CpPE/I-
Hero obmiero oOpazoBanus//Onodpena pemeHueM ¢GenepaibHOTO YueOHO-METOIMYECKOTO 00b-
eauHeHus nmo odmemy obpazoBanuio (IIporokos ot 28 urons 20161.Ne2/16-3).

Opranuzanus-pazpadorunk: AHITOO «Ypanbckuii MOMUTEXHUUECKUN KOJIEIK»



HHOACHUTEJIBbHAA 3AIIUCKA

[Tporpamma yue6Ho# qucruminabsl OY [[.08 EcrecTBo3Hanue npenHazHadeHa JJIsl U3ydYeHUs
B Mpo(hecCHOHANBHBIX 00pa30BATENbHBIX OPTAaHU3AIUAX, PEATN3YIOMNX 00pa30BaTENbHYIO MPO-
rpamMmy cpeaHero oo1iero oopazoBaHus B peiesiax OCBOCHHSI OCHOBHOM MpodeccruoHanbHON 00-
paszoBatensHO# iporpammel (OITOIT) CITO Ha 6a3e ocHOBHOTO 0011IeT0 00pa3oBaHuUs MPHU MOATO-
TOBKE CIIEIIMATUCTOB CPEIHETO 3B€HA U SIBISIETCS 4acThi0 0a30BOI OCHOBHOM MpodeccroHalIbHOM
oOpa3zoBarensHOU nporpamMmbl B cooTBETCTBUU ¢ PI'OC 1o ciaenyronmM crenuaibHOCTAM COIH-
AJIbHO-2KOHOMUYECKOT0 MPOdUIIs:
-40.02.01 IIpaBo 1 opranu3zaius COUATHLHOTO 00ECIeYeHUs

Conepxxanne nporpammbel OYJ1.08 EctecTBO3HaHME HAINpaBIEHO HA JIOCTUKEHHUE CIIETYIO-
LIUX LEEH:

® OCBOCHHE 3HAHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOU KapTUHE MHpA U METOAX

€CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0OoJiee BAKHBIMU HICIMU U JOCTIKECHUSIMUA

€CTECTBO3HAHMUS, OKA3aBIIMMU OIPEAETSIONIEe BIUSIHNE HA PA3BUTHE TEXHUKH U

TEXHOJIOTHIL;

® OBJIAJICHUE YMEHHUSIMHU IPUMEHSTD MTOJyYCHHbIC 3HAHUS ISl OOBSCHEHHUS SBICHUIN

OKPYKaroIIero MUpa, BOCIPUITHs UH(POpPMAIIMK €CTECTBEHHO-HAYYHOTO U Mpodec-

CHOHAJILHO 3HAYMMOTO COJICP’KaHMs; pa3BUTHE WHTEIUICKTYaIbHBIX, TBOPYECKUX

CIOCOOHOCTEH U KPUTUYECKOTO MBILUICHHSI B XO/I€ TPOBEICHUS MPOCTEHIIINX HCCIEA0BaHUH,

aHaJM3a SIBIICHUH, BOCIPHATHS M HHTEPIIPETAIIH €CTECTBEHHO-HAYYHOH HH(OpMAaIHH;

e BOCNHUTaHHE YOEKICHHOCTH B BO3MOKHOCTH NO3HAHUS 3aKOHHOM MPUPOIBI U HC-

MOJIb30BAHUS JJOCTHKEHHUM €CTECTBEHHBIX HAYK IS Pa3BUTHUS IUBUIIM3AINH U T10-

BBIIICHUS KaueCTBA JKU3HH;

® TPUMEHEHHE ECTeCTBEHHO-HAYUHBIX 3HAHUN B MPO(ECCHOHANBHON NEesITeIbHOCTH U TOBCe-

JTHEBHOM HU3HU 1151 oOecrieueHus: 0e30IMacHOCTH KU3HEAEATEIbHOCTH; TPAMOTHOT'O UCIIOJb-

30BaHMsI COBPEMEHHBIX TEXHOJIOTHIA; OXPAaHbI 3I0POBbSI, OKPYKAIOIIEH CPEIbl.

B nporpammy BKITIOUEHO coJiep:KaHue, HapaBiIeHHOE Ha (OPMHUPOBAHUE Y CTYJCHTOB
KOMITETCHITHH, He0OX0MuMEIX s kKadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e ocHOBHOIO 00-
11ero 00pa3oBaHMs € MOIYYEHUEM CpeTHEro o01iero 00pa3oBaHus; MPOrpaMMbl OATOTOBKU KBaJIH-
(GUIMPOBAHHBIX PAaOOYMX, CITY)KAIIMX; MPOTPAMMBI MOJTOTOBKH CIIEIIMATICTOB CPEIHEro 3BEHa
(ITTIKPC, MIICC3).

[Tporpamma yue6Hoi aucuumianasl OY /.08 EctecTBo3HaHue ABIIsS€TCS OCHOBOM Ui paspa-
00TKH paboYuXx Mporpamm, B KOTOPBIX MpodhecCHoHambHbIe 00pa3oBaTeNlbHbIE OpraHU3alluu, Pean-
3yloIme 00pa3oBaTeIbHYIO0 MPOTpaMMy CpPEIHEro OOIIero oOpa3oBaHUS B TpeleiaX OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00IIEro 00pa30BaHus, YTOUHSIOT COAepKaHue y4eOHOro MaTepu-
aJia, IoCJIeI0BAaTEIbHOCT €T0 H3yUYeHHS, paclpeie]ieHne yaeOHbIX 4acOB, TEMAaTHKY pedepaToB (10-
KJIQJI0B), UHAUBUAYAIBHBIX MPOEKTOB, BUJIBI CAMOCTOSTEIBHBIX PabOT C y4eToM CHelu(UKU Mpo-
rpaMM TIOATOTOBKH KBAJTU(HUIIMPOBAHHBIX PAa0OYMX, CITY’KAIIUX, CIEIHATNCTOB CPEIHETO 3BEHA,
OCBaMBaeMoi MPo(ecCcuu Ui CIIEIUaTbHOCTH.

[TporpamMma MOKET HCIIONIE30BATHCS APYTUMH PO EeCCHOHATBHBIME 00pa30BaTeIbHBIMU Op-
TaHU3aLUSAME, PEATU3YIOIUMH 00pa30oBaTeIbHYI0 MPOrpaMMy CpelHero oodmero oOpa3oBaHHUs B
npeJienax OCBOEHUsI OCHOBHOM mpodeccuonanbHoi o0pa3zoBaTenbHOM nporpamMMbl CITO Ha 6a3e oc-
HOBHOTO 0o61Iero oopazosanus (ITITKPC, TITICC3).

OBIIASI XAPAKTEPUCTHUKA YUEBHOM JTACIUILIAHBI
OY /.08 ECTECTBO3HAHME

EcrectBO3HAaHNE — HayKa O [ABJICHUAX W 3daKOHAX HPUPOIBLI. COBpeMeHHOC €CTCCTBO3HAHUC
BKJIFOYA€T MHOKECTBO €CTCCTBCHHO-HAYYHBIX 0Tpacnel71, N3 KOTOPBIX HanOoee BaXKHBIMU SABIISIOTCS



¢dbusuka, xumus 1 6uosorus. OHO OXBATHIBAET MIUPOKUHN CIIEKTP BOIIPOCOB O Pa3HOOOPA3HBIX CBOK-
CTBaxX 00BEKTOB MPHUPOJIBI, KOTOPbIE MOKHO pPacCMaTpUBATh KaK eIMHOE IIeTI0e.

EcrecTBeHHO-HayuHbIE 3HAHUS, OCHOBAaHHbBIE HA HUX TEXHOJIOTUU (POPMHUPYIOT HOBBII
o0pa3 »ku3Hu. BeICOKOOOPa30BaHHBIN YETOBEK HE MOXKET AUCTAHIIMPOBATHCS OT (PYyHIAMEHTAIBHBIX
3HaHUI 00 OKpy»XKarolleM MHpe, HE PUCKYs OKa3aThCsl OECIIOMOIIHBIM B MPOGECCHOHATBHON Jes-
TenbHOCTHU. JIF000€ MepcreKTHBHOE HAaNIPaBJICHUE eI TEIHHOCTH YeJIOBeKa MPSMO HITH KOCBEHHO CBSI-
3aHO C HOBOM MaTepualbHON 0a30i M HOBBIMM TEXHOJIOTMSMH, U 3HAaHUE UX €CTECTBEHHO-HAy4YHOU
CYILIIHOCTH — 3aKOH ycIiexa.

EcrecTBO3HaHNE — HEOThEMIIEMask COCTABIIAIOLIAs KyJIbTYpPbI: ONPEAEIsIsi MUPOBO33pPEHUE Ye-
JIOBEKAa, OHO MPOHHUKAET U B TYMaHUTApHYIO c(hepy, U B OOIIECTBEHHYIO JKU3Hb.

PanyoHanbHbli €CTeCTBEHHO-HAYyUHBIH METOJl, C(hOPMUPOBABILUICST B PAMKaX €CTECTBEHHBIX
HayK, o0pa3yeT eCTeCTBEHHO-HAYYHYIO KapTUHY MHUpa, HeKoe 00pa3zHo-pumiocodckoe o0o0meHme
Hay4HbIX 3HaHUI.

OCHOBY eCTEeCTBO3HAHMS MPEICTaBIsEeT (PU3NKAa — HAayKa O MPUPOJE, U3ydaromas Hauboiee
Ba)KHbIE SIBJICHUS, 3aKOHBI M CBOWCTBA MaTepHaabHOro Mupa. B gu3uke yctaHaBIMBalOTCS YHUBEP-
CallbHBIE 3aKOHBI, CIIPABEUIMBOCTh KOTOPBIX MOATBEPKAACTCS HE TOJIBKO B 3€MHBIX YCJIOBUSAX U B
OKOJIO3EMHBIX NIPOCTPAHCTBAX, HO U BO Bcell BeenenHolt. B 3ToM 3akirouaeTcs oJlMH U3 CyILIECTBEH-
HBIX NPU3HAKOB (PU3KKH KaK (hyHIaMEHTAIbHON HAYKH.

du3nka 3aHUMaeT 0c000€ MECTO CPE/I €CTECTBEHHBIX HAayK, IOITOMY €€ IPUHATO CUUTATH JIU-
JIEPOM €CTECTBO3HAHUSI.

EcrecTBO3HAaHME Kak HayKa O SIBJCHUSAX M 3aKOHAX IPUPOIbI BKIIOYAET TAKXKE OJHY U3 Bax-
HEUIIUX OTPaciie — XUMHIO.

XuMmHst — HayKa O BellecTBaX, X COCTaBe, CTPOEHUH, CBOICTBaX, mpoleccax mpe-
BPAIICHHSI, UCTIOIH30BaHUH 3aKOHOB XUMHH B MTPAKTUYECKOH JIEATEILHOCTH JIFOJIEH, B CO3IaHUU HO-
BBbIX MaTEpUaIOB.

Bronorusi — cocraBHas 4aCTh €CTECTBO3HAHMS. JTO HayKa O )KHBOU npupojae. OHa
U3y4YaeT PaCTUTENbHBIN, KUBOTHBIH MUP U YEJIOBEKA, UCMOIb3Yys KaKk COOCTBEHHbIE METO/Ibl, TaK U
METOMBI IPYTUX HAyK, B YaCTHOCTH (M3UKU, XUMHH M MAaTEeMaTUKU: HAOIIOJICHUS, SKCIICPUMEHTEI,
HCCIIEIOBAHMSI C TMOMOIIIBIO CBETOBOI'O U AJIEKTPOHHOI'O MHUKPOCKOIA, 00pabOTKY CTaTUCTHYECKHX
JaHHBIX METO/IaMH MaTeMaTHYECKOW CTATUCTHKY | JIp. BUOJIOTHS BBIABISET 3aKOHOMEPHOCTH, TIPH-
CyILIMeE )KM3HH BO BCEX €€ MPOSIBIECHUSIX, B TOM UHCIIe OOMEH BEIIECTB, pOCT, Pa3MHOKEHHUE, HACIe -
CTBEHHOCTb, HF3MEHYNBOCTb, IBOJIIOIIUIO H JIP.

B npodeccronanbHbix 00pa30BaTeNbHBIX OPraHU3alMIX, PEATU3YIONIMX 00pa30BaTENbHYIO
IporpaMMy cpeaHero oomiero oopazoBanus B npenaenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
ob1iero obpa3zoBaHus, U3y4yaeTcss HHTerpupoBaHHas yueOHas nucuumiauHa OVY /.08 EcrecTBo3Ha-
HUE, BKJIIOYAOIas TpU pasjiena, o0Iaalone OTHOCUTEIbHON CaMOCTOSATENbHOCTBIO U 11€JI0CTHO-
cTbi0 — «DPu3uKay, «Xumus», «buonorus» — 4To He HapylIaeT IPUBBIYHYIO JOTUKY €CTECTBEHHO-
HAYYHOTO 00pa30BaHMsI CTYICHTOB.

ITpu ocBoenun npodeccuit CIIO u cnenumansHocTeit CIIO conmanbHO-I)KOHOMHYECKOTO U Ty-
MaHUTapHOTO Npoduiel npodhecCHOHaTLHOr0 00pa30BaHuUsl €CTECTBO3HAHUE U3yUYaeTcsl Ha 6a30BOM
ypoae @I'OC cpennero ob1iero oopazoBaHus ¢ y4eTOM CIEIUPUKH OCBAaUBAEMOM Mpodeccuu uiu
CTIEIMABHOCTH.

3TO BhIpaXKaeTcsl B COJICPKAHUU 00yUCHHsI, KOTMYECTBE YacOB, BBIACIAEMBIX Ha
W3yYeHHUE OTIIEIBHBIX TEM MPOTPAMMBI, TIYOHHE UX OCBOCHHS 00yUJarONIMMHUCS, 00BeMe
U XapakTepe MPaKTUYECKUX 3aHATHH, BUJIaX BHEAYJUTOPHOM CaMOCTOSATEIbHOM paboThI
CTY/EHTOB.

B mpouecce peanuzanuu conepxanust yueonoi aucuumuasl OYJ[.08 EctecTBo3Hanme 3Ha-
YUMO M3yueHue pazjaena «Du3uka», KOTOPbIM BHOCUT CYIICCTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00
OKpY’KaloIIeM MHpe. DTOT pazfell sIBISETCS CUCTEMOOOPA3yIOMIUM JUIsl APYTUX Pa3lesioB y4eOHOMH
JVCLUIUIMHBL, TOCKOJIBKY (pU3HUECKUe 3aKOHBI JIeKaT B OCHOBE CO/IEP KaHUS KypCOB XMMUU U OHO-
JIOTHH.



[Ipu m3ydyeHun yuyeOHOro Marepuasa Mo XMMUU U OMOJIOTHUHU 1EJIECO00Pa3HO aKIEHTHPOBAThH
BHUMaHHE O0YYaIOIIMXCsl HAa KU3HEHHO BAXKHBIX 00BEKTaX MPUPOJBI U OPTaHU3ME YeIoBeKa. JTO
ruzapocdepa, atmocdepa u 6uocdepa, KOTOpbie pacCMATPUBAIOTCS C TOUKH 3PEHUS XUMHUYECKHUX CO-
CTaBOB M CBOMCTB, UX 3HAYCHHUSA ISl )KU3HEIACATEIBHOCTH JIIOACH, 3TO COJEp’KaHHEe, OCBEIIAOIIee
POJIb BAXKHEUIITNX XUMHUYECKUX 3JIEMEHTOB B OPraHH3Me YeJIOBEKa, BOMIPOCHI OXPAHBI 310POBbSI, MPO-
(buIaKTHKY 3a00J€BaHUI U BPEIHBIX MPHUBBIYCK, MTOCICICTBUNA U3MEHEHUS Cpebl OOUTAHUS Yeo-
BeKa /I 4eJI0BEUECKOM IUBUIN3ALMU. 3aMETHOE MECTO B COJIEP>KaHUU YUeOHOM AUCIUILIINHBI 3aHU-
MaeT y4eOHBI MaTepua, He TOJbKO (POPMHUPYIONIHA €CTECTBEHHO-HAYYHYIO0 KapTHHY MHPA Y CTY-
JICHTOB, HO U PACKPBIBAIONIHNI MPaKTUYECKOE 3HaYCHHE eCTECTBEHHO-HAYUHbIX 3HaHUHN BO BcexX cde-
pax ®KU3HU COBPEMEHHOTO OOIIECTBA, B TOM YHCJIE B TyMaHUTAPHOU cdepe.

B nenom yuebnas quctumuaa OY J1.08 EctecTBo3HaHue, B cOACPKaHUUA KOTOPOU BEIYIIIMM
KOMITOHCHTOM SIBJISIFOTCS] HAYYHBIC 3HAHUS U HAYYHBIE METOIbI TO3HAHUS, IO3BOJISET chopMUpO-
BaTh y 00YyYarOIIMUXCS IIEIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPA, MPOOYAUTH Y HUX IMOIU-
OHAJTLHO-IIEHHOCTHOE OTHOIIIEHUE K H3y4aeMOMY MaTepuaity, TOTOBHOCTh K BEIOOpY JeHCTBUN
OTIpeIeNICHHOM HAaNPaBIEHHOCTH, YMEHHUE KPUTHUECKU OIICHUBATh CBOU M Uy’>KHE ACUCTBUS U TO-
CTYIIKH.

WuTerpupoBanHoe cofepkaHue yueOHOM TUCIUILTMHBI TO3BOJISIET MTpenoaBaTesaM (pusuku,
XUMHH U OMOJIOTUM COBMECTHO OPraHU30BaTh H3yUYEHUE €CTECTBO3HAHUS, UCIIOIB3Ys HMCIOIIAECS
YacTHBIE METOAMKY MPEIoIaBaHus peIMeTa.

Nzydenune obuieodpazoBarenpHoil yueoHoH auciumnael OY /1.08 EcrecTBo3HaHME 3aBepIia-
eTcsl MoABEICHUEM UTOroB B popme nudpepeHIInpoBaHHOrO 3aUeTa B paMKaxX IPOMEXKYTOUHOM at-
TeCTalMM CTyAeHTOB B nporiecce ocBoeHus ocHoBHo OIIOII CIIO ¢ nony4yenuem cpeaHero oo-
uiero oopasoanus (IITIKPC, TITICC3).

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEBHOM ILJIAHE

VYuebnas qucuuruinia OYJ1.08 EcrecTBo3HaHuE sIBIIETCS yU€OHBIM NIPEIMETOM 110 BBIOOPY
u3 o0s3arenbHON ipeaMeTHoM oomactu «EctecTtBennbie Hayku» OI'OC cpeanero obmiero oopaso-
BaHUA.

B nmpodeccronanbHbIX 00pa30BaTENbHBIX OPraHU3AIMIX, PEATU3YIOIUX 00pa30BaTEIbHYIO
porpamMmy cpesHero oouiero oopazonanus B npeaenax ocsoenus OITOIT CITIO Ha 6a3ze 0CHOBHOTO
oOmiero obpaszoBanus, yueObHas qucuumuinia OYJ[.08 EcrectBo3Hanne u3ydaeTcst B 0011eo0paso-
BarenbHOM Iukie yuyeOnoro muana OITOIT CITO na 6a3e 0ocHOBHOTO 00I1IeT0 00pa30BaHus C MOTY-
yeHueM cpennero obmiero oopazosanus (IIIIKPC, TITIICC3).

B yue6nbix manax [IITKPC, IITICC3 mecto yue6Ho auctumnuasl OY J[.08 EcrecTBo3Hanue
— B cocTaBe 0011e00pa3oBaTeNbHbIX YICOHBIX TUCIUIUIAH 110 BEIOOPY, (hOpMUpyeMbIX u3 00s13a-
TenpHBIX mpeaMeTHbIX obmacteit ®I'OC cpeanero obmiero odbpazoBanus, s npodeccuit CI1O
cnernmanbHocTeil CITO cooTBeTCTBYIOMIEr0 MpoduiIst MpodhecCHOHaTFHOTO 00pa30BaHUsI.

PE3YJbTATBHI OCBOEHUS YUYEFHOM TUCIUTILIVHBI

OcBoenue conepxanus yueoHon nquctumauael OY J1.08 EctecTBo3Hanue obecreynBaet J0-
CTH)KEHUE CTYJEHTAMHU CJIEAYIOLINX PE3YyJIbTaTOB:
JIMYHOCTHBIX:
® YCTOWYMBBIA HHTEPEC K UCTOPUU U IOCTHXKEHUSM B 00J1aCTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 3a POCCUNMCKHE €ECTECTBEHHBIE HAYKH;
® TOTOBHOCTbH K IPOJIOJDKEHHUIO 00pa30BaHus, MOBBIIICHUIO KBaTH(PHUKAIUN B U30paHHOM
po¢eCCHOHATILHOM 1€ATEILHOCTH C UCIIOIb30BaHUEM 3HAHUH B 00J1aCTH €CTECTBEH-
HBIX HayK;
¢ 00BEKTHMBHOE OCO3HAHUE 3HAYMMOCTH KOMIETEHIMI B 00J1aCTH €CTECTBEHHBIX HAYK
JUIs1 4eJI0BEKa M 00IIeCTBA, YMEHHE UCIIOIb30BaTh TEXHOJIOTHUECKUE TIOCTHKECHUS B



obnactu GU3UKUA, XUMUHU, OMOJIOTHH ISl TIOBBIIEHUS COOCTBEHHOTO MHTEIUICKTYallb-
HOTO Pa3BUTHA B BEIOPaHHOW MPOQEeCCHOHATBLHOMN e TeNbHOCTH;

YMEHHE MMPOAHATN3UPOBATH TEXHOTCHHBIC MMOCIICICTBUS JAJII OKPYKAIOMICH Cpelibl, ObI-
TOBOW U IPOU3BOJACTBEHHOMN AEATEIbHOCTH YEJIOBEKA;

TOTOBHOCTh CAMOCTOSITENILHO JIOOBIBATH HOBBIC /ISl CEOSI €CTECTBEHHO-HAYYHBIC 3HA-
HUS C UCIIOB30BAHUEM JIJISl ATOTO TOCTYITHBIX HICTOYHUKOB MH(GOPMAIIHH;

YMEHHE yIPaBJIsATh CBOCH MO3HABATEIBHOM IESITEIBbHOCTHIO, TPOBOJAUTH CAMOOLICHKY
YPOBHS COOCTBEHHOTO MHTEJIEKTYAIBHOTO PA3BUTHS;

yYMEHHUE BBICTPAUBATh KOHCTPYKTUBHBIEC B3aMMOOTHOIICHUS! B KOMAH/I€ M0 PEUICHUIO
001X 3a7a4 B 00JIACTH €CTECTBO3HAHHS;

METANIPEAMETHLIX

OBJIAACHUC YMCHHUAMHU U HABBIKAMU PA3JIMYHBIX BUIOB IM03HaBaTEILHOM JACATCIbHOCTH
AJIL U3YUCHUA PA3HBIX CTOPOH OKPYIKAOMICTO €CTCCTBCHHOI'O MHUPA,

INPUMCHCHHNEC OCHOBHBIX MCTOAOB ITIO3HAHUS (Ha6J’IIOI[eHI/I$I, HAay4YHOTI'O 3KCHepI/IMCHTa)
AJI1 U3YUCHUA Ppa3JIMYHBIX CTOPOH GCTGCTBCHHO-Hay‘{HOﬁ KapTUHBI MHpa, C KOTOPBIMU
BO3HHMKACT HCO6XO,Z[I/IMOCTL CTAaJIKMBAaTbCA B HpO(beCCHOHaHLHOﬁ C(1)epe;

YMCHUCEC OIIPECACIIATH LCIIU U 3ala4U ACATCIIbHOCTH, BBI6I/IpaTL cpeacTBa il uxX 10-
CTHI)KCHHS Ha IIPAKTHUKCE,

YMCHUEC UCIIOJIB30BATh PA3JIMUHBIC UCTOYHUKHU JIA MTOJTYUCHUA CCTGCTBeHHOHaquOﬁ
I/IH(i)OpMaIII/II/I 1 OOCHHUBATL €€ NOCTOBCPHOCTD AJIA JOCTUKCHUA IMMOCTABJICHHBIX ueﬂeﬁ
H 3aa4,

NpeaAMETHBIX:

c(OpMUPOBAHHOCTb MPEACTABIECHUI O LIEIOCTHONW COBPEMEHHOM €CTECTBEHHO-HAYY-
HOM KapTUHE MUpa, IPUPOJIE KAK €AUHOM LIEIIOCTHOU CUCTEME, B3aUMOCBS3HU YEJI0-
BEKa, IPUPO/IbI U 00I11eCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeenenHoii;
BJIa/ICHNE 3HAHUSAMHU O HanboJiee BaKHbBIX OTKPBITUSAX U JOCTHKEHUSIX B 00JaCTH
€CTECTBO3HAHMS, IOBJIMABIINX Ha HBOJIFOLUIO NIPEACTABICHUN O IPUPOJIE, HA PA3BHU-
THE€ TEXHUKH U TEXHOJIOTUIA;

c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHSATh €CTECTBEHHO-HAYUHbIE 3HAHUS AJI1 00BsCHE-
HUS OKPY’KaIOIUX SBJICHUH, COXpaHEHUs 3/J0POBbs, 0OecreueHus: 0€30MacHOCTH KH3-
HEESITeIbHOCTH, OEPEKHOT0 OTHOLIEHHUSI K IPUPOJE, PALlMOHATIBHOIO IPUPOIOTOIb-
30BaHMsI, @ TAK)KE BBIIIOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTENS;

c(OPMHPOBAHHOCTh MPEACTABIECHUI O HAYYHOM METO/Ie MO3HAHUS IPUPOIBI U CPEe-
CTBax U3y4YEHHUS MEramupa, MaKpoMHpa U MUKpPOMUDA; BiIaJICHUE IPUEMAMHU €CTe-
CTBEHHO-HAYYHBIX HAOIIOJCHUH, ONIBITOB, UCCIETOBAaHUN U OLIEHKH JOCTOBEPHOCTH
ITOJIyYEHHBIX PE3YJIbTATOB;

BJIAJICHUE TTOHATUIHBIM allllapaToM €CTECTBEHHBIX HAYK, O3BOJISIFOIIIMM IIO3HABATH
MHp, Y4aCTBOBATh B IUCKYCCHUSX 10 ECTECTBEHHO-HAYyYHBIM BOIIPOCAM, UCIIOIb30BATh
pa3aMyHble UCTOYHUKH HH(OPMALIUU JJI TOATOTOBKU COOCTBEHHBIX paboT, KpUTHYE-
CKHM OTHOCHUTBCA K coobmennsmM CMU, coneprkaiiuM Hay4dHy10 HH(OpMAIHIo;
c(OPMHPOBAHHOCTh YMEHUH MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHMS
JUISL K@XKJI0T0 YeJI0OBEeKa HE3aBUCHMO OT €ro Mpo(eCCHOHATLHON eATEIbHOCTH, Pas3in-
4aTh (PaKThl U OLIEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh X CBS3b C KPUTEPH-
SIMHM OLICHOK U CBSI3b KPUTEPUEB C OIPEAEIECHHON CUCTEMOM LICHHOCTEM.



TEMATHYECKOE IINTAHUPOBAHHE

[Tpu peanuzanmu coaepkanus 001eoopazoBaTenbHo yueOHo auctummasl OY J1.08 Ecrte-
crBo3HaHue B npenenax oceoeHus: OIIOIT CITIO Ha 6a3e ocHOBHOTO 0011Iero 00pa3oBaHus C MOJIyde-
HueM cpeanero oomero oopazosanus (IITIKPC, ITIICC3) makcumanbHas yueOHast Harpy3ka o0ydJa-
IOIIUXCS COCTABIISCT:

no cieraibHOCTIM CITO 40.02.01 [IpaBo u opranu3aius CoruaibHOTr0 00ECTICUCHHSI COLIH-
aJIbHO-9KOHOMHYECKOT0 Tpodmis npodeccuonanbHoro oopasosanuss — 162 yaca, u3 HUX 00s13a-
TeJbHAas ayJUTOpHasi Harpy3ka o0yuatoniuxcs, — 108 yacoB, BHeayAUTOPHAsI CAMOCTOSATENbHAs pa-
6ota cryaeHToB — 54 vaca.

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
Beenenue 2 1
MexaHuka 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
DJIeMeHTHI KBAHTOBOW (DH3UKH 3 4 2 1
Bcenennas u ee 3BoJIIONHS 3 2 1
XUMuA
Beenenue 3 2 1
OO0mast ¥ HeopraHum4decKass XUMUs 9 5 2 1
OCHOBHBIE MTOHSITUS U 3aKOHBI XUMHH 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 TIOHATHSA OPTaHUYECKOH XMMUHU U TEOPHSI CTPOCHUS OpraHuYe- 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: 162 108 35 54




COJIEP)KAHUE YUYEBHOM JJUCIUILIUHBI
OU3NKA
BBenenue

®dusnka — (yHIaMeHTaNbHas HayKa o0 mpupoje. EcTecTBeHHO-HAayYHBIH METOI TO3HAHUS,
€ro BO3MOKHOCTH ¥ TPAaHULIbI IPUMEHUMOCTH.

EnuHCTBO 3aKOHOB MPUPOBI M COCTaBa BellecTBa Bo BeeneHHoi. OTKpBITHS B PU3HKE — OC-
HOBa IIporpecca B TEXHUKE U TEXHOJOTHUU ITPOU3BOCTBA.

Mexanuka

Kunematuka. Mexannueckoe npmxenue. Cucrema orcuera. TpaekTopust IBHKEHHUS.

[Tyts. [lepemenienue. PaBHoMepHOE npsiMonHeHOe aBrkeHne. CkopocTs. OTHOCUTENb-
HOCTb MEXaHUYECKOTO ABUKEHUS. 3aKOH CIIOKEHUS cKopocTel. CpeHss CKOPOCTh IPU HEPABHO-
MEpPHOM JIBM>KEHUHU. MTHOBEHHAsI CKOPOCTh. PaBHOYCKOPEHHOE NPSIMOIIMHENHOE IBUKEHHE. 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. VMiynbce Tena. 3aKoH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE ABMKeHHE. MexaHuueckast pabota. MomHocTs. MexaHndeckast SHEprusl.

Kunernueckas sneprus. Kunernueckas sneprust u padota. [loTeHunanpHas s3Heprust B rpaBu-
TallMOHHOM T10JI€. 3aKOH COXPAHEHUS NOJIHOM MEXaHUYECKOM 3HEPrUu.

JdemMoHcTpauuu

OTHOCHUTENBHOCTH MEXaHUYECKOTO IBUKEHUS.

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 Beca Tea.

OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJUHAMUKU

MonexkynsipHast puznuka. ATOMUCTHUECKAs: TEOPUs CTPOCHHUS BerlecTBa. Habmonenus u
OTIBITHI, IOATBEPKAAIOIINE AaTOMHO-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. IToBepXHOCTHOE HATSHKEHUE M CMAYHBAaHUE.

Kpucrannmuueckue 1 aMop(HbI€ BEILIECTBA.

Tepmonunamuka. BHyTpensss sneprus. PaboTa u Temiooriada Kak criocoObl N3MEHEHUS
BHYTpEHHeH 3Heprud. I1epBblii 3aK0H TEpMOAMHAMUKH. TEIUI0OBbIE MAIMHBI U UX
MIPUMEHEHHUE.

JdemMoHcTpanuu

JIBu>keHne OpOyYHOBCKHX YacCTHII.

Huddysus.

SIBieHMs TOBEPXHOCTHOTO HATSKEHUS U CMAuMBaHUA.

Kpucrasisl, amopdHbIe BElecTBa, )KUAKOKPUCTAIINIECKHE Tea.

N3menenre BHyTpeHHEH YHEPTUHN TEJ MPU COBEPIICHUH PaOOTHI.

OCHOBBI 2JIEKTPOIMHAMUKI

DJleKTpocTaTuKa. B3auMoielicTBre 3apsKEHHBIX T, DIEKTPUUECKUM 3apsl. 3aKOH
COXPAHEHUs NIEKTPUIECKOro 3apsaaa. 3akoH Kyiona. DnekTpocTaTHuecKoe oJe, ero
OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEKIYy HUMH.

[TocTostnubIi TOK. [TocTOsTHHBIN 251ekTpUueckuil ToK. Cuia TOKa, HalpsKEHUe, K-
TpUUYECKOE CONMPOTHUBJIEHUE. 3aKOH OMa ISl y4acTKa dJIEKTPUUYECKON LIETIH.



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

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

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 AMEKTPOMArHUTHOM UHIYKIUU.
[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

amIuiTyaa konebanuit. [lapmMoHndeckue kojaedbanrs. MexaHWU4YeCKre 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. DJIEKTPOMAarHUTHOE MOJIE. DIEKTPOMArHUTHBIE BOJIHBL. CKOPOCTh

QJICKTPOMAriMTHBIX BOJIH.

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

IMpEIOMJICHUS CBETA.

JInnzel. DopMyra TOHKOW JIMH3BI.

JdemoncTpanuu

Konebanus MmaTeMaTnueckoro u nNpy>kMHHOTO MasiTHUKOB.

Pabota snexrporeneparopa.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Paanocss3b.

Pa3noxxenue 6enoro ceera B CEKTp.

WuTepdepeniys u audpaxius cera.

OTtpaxkeHune U MpeloMIIEHUE CBETA.

Onrtuyeckue mpuOOpHI.

IIpakTuyeckue 3aHATHSA

N3ydenue konebaHUi MaTeMaTHUECKOTO MasiTHUKA.

N3yuenne nareppepenuu u nudpakiuuu cBeTa.

DneMeHTHl KBaHTOBOM (pr3uku

KBanToBsie cBoiicTBa cBeTa. KBanTtoBas runoresa [lmanka. ®orosnexrpudeckuit 3G exT.
®dwusuka atoma. Moaenu ctpoenust aroma. OnbIT Pezepdopaa.

®u3nKa aTOMHOTO S/1pa ¥ JIEMEHTApHbIX yacTull. COCTaB U CTPOEHUE ATOMHOTO SAJIpa.
PagnoakTuBHOCTE. PaiioakTMBHBIE U3IIy4Y€HNS U UX BO3JEHCTBUE HA KUBBIE OPTraHU3MBI.
JdemMoHcTpauuu

dorodddexT.

DOTOINEMEHT.

N3nyyenue naszepa.

JIuHeiyaTbie CIEKTPHI Pa3IMYHbBIX BEIIECTB.

CueTunK MOHU3HPYIOIUX U3JTyYEHUH.

BcenenHas u ee >BoIIONAA

Crpoenue u pazsurue Beenennoi. Moaens pacimpsitonieiicss 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 XMMHUHU B TYMaHUTapHOU cdepe AesTeIbHOCTH 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. XUMHYECKHH 3IEMEHT U (OPMBI €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 — «IIE€pPBBI PYCCKHUI YHHBEPCUTETY.

NnnrocTpanuu 3akoHa COXpaHEHHs] MacChl BEILIECTBaA.

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

Otkpertue lleproanueckoro 3akona. [lepuoguyeckas cucreMa XUMUYECKUX IIEMEHTOB
JA.N.Meunneneena.

3nauenue [lepuonnueckoro 3akona u [leprnoauueckoi CUCTEMBI XUMUYECKUX YIEMEHTOB
JA.N.MenneneeBa 1yisl pa3BUTHS HAYKW U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

.. MenpneneeB 06 00pa3oBaHUU U TOCYIapCTBEHHON MOIUTHUKE.

JdemoHcTpanus

Paznuunsie ¢popmsl [leproauueckoil cucteMsl XuMudeckux 3nementos .M. Men-
JieJeeBa.

Crpoenue BeniecTBa

KoBaneHnTHas cBs3b: HenossipHas v nojsipHas. MlonHas cBsi3b. KaTHOHBI U aHMOHBI.

Merammueckas cBA3b. BogopoaHas CBs3b.

JdemoHcTpanus

OOpa3ibl BEEeCTB U MAaTEPUAIOB C Pa3IMYHBIMU THIIAMH XUMUYECKOU CBS3H.

Bopna. PacTtBopsbl

Bopna B pupoae, ObITy, TEXHUKE U Ha IPOU3BOACTBE. DU3HMUECKUE U XMMUYECKHE CBOWCTBA
BOJbl. OrnpecHeHne BOJbl. ATrperaTHble COCTOSIHHSI BOJIBI M €€ MEePEX0/Ibl U3 OJTHOIO arperaTHoOro
COCTOSIHMS B JAPYTO€.

JdemMoHcTpanus

dusnuecKue CBOMCTBA BOABL: IOBEPXHOCTHOE HATSKEHUE, CMauMBaHUE.

Xumuyeckue peakiuu. [IoHaTre o XuMHU4ecKOr peakiuu. TUIbl XUMUUECKUX PEaKIUH.

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

JdemoHcTpauust

XUMHUYECKUE PEAKIIUU C BbIICTIEHUEM TEILJIOTHI.

Heoprannueckue coequHeHus

Krnaccudukanus HeopraHmueCKux COSAMHEHUN U X CBOMCTBA. OKCHUJIBI, KUCIIOTHI,

OCHOBaHMUS, COJIN.

[Tonstue o rugponuse coneid. Cpena BOAHBIX paCTBOPOB COJIEH: KHUCIIasl, HEUTpabHasl, 1ie-
noyHas. Bonopoansiii mokasarens pH pactBopa.
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Mertamiel. O0mue puznueckne U XUMUYECKUE CBOWCTBA 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 Xy/10KECTBEHHbIN MaTeprasl. COeTMHEHUS METAJIJIOB KaK
COCTaBHAs 4acTb CPEJICTB M300pa3UTEIBLHOTO UCKycCTBA. HeMeTanbsl U uX coeAMHEHUS
KaK COCTaBHAs 4acTh CPEJICTB U300pa3UTEITHHOTO UCKYCCTBA.

JdemoHcTpauuu

B3aumopeiicTBre MeTaIOB ¢ HEMeTaIaMu (LIMHKA ¢ CepOid, aTFOMUHHUS C 10JI0M), pacTBO-
paMu KHCJIOT U IIEJT0YEH.

['openue MertamioB (1MHKa, KejIe3a, MarHus) B KUCIOPOJIE.

B3aumopeiicTBre a30THOM U KOHUEHTPUPOBAHHOW CEPHOM KUCIIOT C MEJBIO.

BoccranoBurtenbHbIE CBOMCTBA METAIIOB.

IIpakTH4Yeckue 3aHATUSA

Omnpenenenue pH pactBopa coseid.

B3anmopeiicTBre METaIOB € pacCTBOPaMH KUCIIOT U COJIEH.

OPT'AHUYECKASA XUMMUSA

Oprannueckue CoeTMHEHUS

OcHOBHBIE TOJIOKEHUS TEOPUH CTPOCHUSI OPraHUYECKUX coelMHeHn. MHoroobOpasue opra-
HHUYECKUX coequHeHnil. [lonstue nzomepun.

VYrneBonopoasl. [IpenensHbie U HepeaenbHbIE YTIEBOAOPOAbL. Peakius noiuMepusanuu.
[IpupoaHbIe HCTOYHUKH YIIIEBOJOPOAOB. YTIEBOAOPOIbl KAK OCHOBA MEXIYHAPOJHOTO COTPYAHU-
4YecTBa M BaKHEUIIHNI HCTOYHUK hopMupoBaHus OromxkeTa PO.

Kucnoponconep:xaiue oprannyeckue Bemectsa. [IpeactaButenn Kucaopoacoaepxkaiux op-
TFaHUYECKUX COECAVMHEHUN: METUIIOBBII U STHWIIOBBIM CIIUPTHI, TIULEPUH, YKCYCHas KucioTa. JKupsl
KaK CJIOXKHBIE Y(PUPBHI.

AJKOrOoJIN3M U €r0 OTPAKEHUE B NPOU3BEACHUSX XYIAOKECTBEHHON JIUTEPATYPhl U
M300pa3uTEIBLHOTO UCKYCCTBA.

VYrieBoabl: TIII0KO3a, KpaxMall, LIEeJUTHII03a.

A3oTcojepKalme opraHudecKue CoeIMHEHUsI. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
Ouosiornyeckas (QyHKIHs OEITKOB.

JdemMoHcTpauuu

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

KauecTtBenHas peakius Ha MIMIEPUH.

[IBeTHBIE peakuu OETKOB.

[Inactmaccel 1 BonokHa. [ToHsiTHE 0 MIacTMaccax ¥ XUMHUYECKUX BOJIOKHax. Hary-
paJIbHbIE, CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA.

[TpuMeHeHrne TOIMMEPOB B MPHUKIATHOM M KJIIACCHYECKOM N300pa3UTEIbHOM UCKYC-CTBE.

JdemoHcTpanus

Pa3nnunHble BUIBI IIACTMACC U BOJIOKOH.

XUMUA U )KU3Hb

X¥MHS 1 OpraHU3M 4YeIoBeKa. XMMUYECKUE 3JIEMEHTHI B OpraHu3Me uenoseka. Opra-
HUYECKUE U HeopraHuueckue BeniectBa. OCHOBHBIE )KHU3HEHHO HEOOXOIUMbIE COETMHEHUS: OENKHU,
YTJIEBOIbI, dKUPbI, BATAMHUHBI. YTJIEBOJIbI — TJIABHBIA UCTOYHHUK YHEPTrUU opraHusma. Poib xKUpoB B
opranusme. XOJECTEPHUH U €T0 poJib B 3I0POBbE YEIOBEKA.

MuHepabHbIE BEIIECTBA B MPOAYKTaX MUTAHUS, MULIEBbIe J0o0aBKU. COaIaHCHPOBAHHOE TTH-
TaHHE.

Xumus B 0piTy. Boga. KadectBo Boasl. Moromue u unctsime cpeactsa. [Ipasua
0e30macHOi paboThI CO CPEACTBAMU OBITOBOW XUMUHU.
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Ponbs xuMudecKuX 3J1EMEHTOB B KU3HHM PaCTeHHUM. Y J0OpeHns. XUMHUECKHE 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 MaTepuania U3 pa3enoB (GU3UKU U XUMUH).
YPpoBHM OpraHu3alyy KU3HU.

JdemoHcTpauuu

YPpoBHM OpraHu3alyU KU3HU.

Meto/1bl TO3HAHUS KUBOW TPUPOIBI.

Kierka

Ucropus nzydyenus kiaetku. OCHOBHbIE NOJIOKEHUS KIIETOUHOU Teopun. Kietka —
CTPYKTYPHO-(pYHKIIMOHAIIbHAS (JIEMEHTapHAs) €ANHUIIA KU3HH.

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

OyHKIMS s/Ipa: XpaHeHHe, BOCTIPOU3BEICHHE U Niepeadya HaclIeICTBEHHOM nHdopManuu, pe-
TYJSUS XUMAYECKON aKTUBHOCTH KJIETKH. CTPyKTypa U PYHKIMU XpOMOCOM. AyTOCOMBI U 0JIO-
BbIE€ XPOMOCOMBI.

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

CTaBe KJIETKHU. PoJib BOJbI KaK paCTBOPUTEIISE U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH cpe-
JIbl OPTraHU3MOB. YTJIEBOABI U JIUIIUBI B KieTKe. CTpyKTypa u Ouonoruyeckue QyHKIUU
6enxoB. CTpoeHHe HYKJICOTUIOB U CTpyKTypa nonunykieotuansix neneid JJHK u PHK, ATO®.

Bupycs! u 0akrepuodaru. Hexnerounoe crpoeHue, ;kU3HEHHbBIN UK U €r0 3aBUCHUMOCTb OT
KJIETOYHBIX (OpM KU3HU. Bupycel — B030yanuTenu HH)EKIMOHHBIX 3a001eBaHuil; OHATHE 00 OH-
koBupycax. Bupyc ummyHnonedunnra yenoseka (BUY). [Ipodpunakruka BUY-undpexunn.

JdemoHcTpanuu

CrpoeHue MoJeKybl Oemnka.

Crpoenne monexyns! JJHK.

CrpoeHue KIeTKH.

CrpoeHne KIEeTOK MPOKapuoT U DYKapuoT.

Ctpoenue Bupyca.

[IpakTnueckue 3aHATHS

Habutoienue Ki1eTok pacTeHUH U )KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MUKPO-
IpenapaTax U UX ONHCaHUE.

CpaBHEHHE CTPOEHHUS KJIETOK PACTEHHUM U KUBOTHBIX.

Opranuszm

Opraamsm — eauHoOe 11e510e. MHOTrOOOpa3ne OpraHu3MoB.

OOMeH BelecTBOM M SHEprHel ¢ OKpyXkaroleil cpeioil kak HeoOX0AMMOe YCIOBHE CyIIe-
CTBOBAHMSI )KUBBIX CUCTEM.

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

becnionoe pazmuoxenue. I[1oy10Boii npouece u noaoBoe pasMHOkeEHUE. OMI0J0TBOPEHHE, ETO
OMOJI0rMYecKOoe 3HaYCHHE.

[TonsiTre 06 UHAUBUAYATHHOM (OHTOTEHE3), IMOPHOHATHHOM (IMOPHOTEHE3) U TTOCT-
SMOpPUOHANILHOM pa3BUTUU. THAMBHIyallbHOE pa3BUTHE YEIOBEKA U €T0 BO3MOXKHBIE Ha-
pyLIeHus.

OO61ue npeacTaBieHus O HACTIEACTBEHHOCTH U M3MEHYUBOCTH. [ 'eHeTnyeckasi TEepMUHOIIOTUS
U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBanus. HacnenoBanue npusHakoB y
yenoseka. [lonoBsie xpomocomsl. ClieIIEHHOE C MOJIOM HaclienoBaHue. HacnencrBeHHbie
00JIe3HM YeI0BEKa, MX MPUYMHBI U npoduakTrka. CoBpeMeHHbIE PEICTABICHUS O TeHE U TEHOME.

I'enetnueckue 3akoHOMEpHOCTH M3MEeHYMBOCTU. 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 MHOT0OOpa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUIA.

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.

WupuBuayanbHOE pa3BUTHE OPraHU3MA.

Hacnencrennsie 6071€3HN YeIOBEKa.

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

MonudukarnronHas U3MEHIHBOCTb.

LenTpbl MHOT00Opa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTCHU.
HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 001acTi OMOTEXHOIOTHH.

[IpakTrueckue 3aHATUS

Pemenuie sneMeHTapHBIX TE€HETHUECKUX 3a7au.

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

Bun
DBOJIOIMOHHAS TEOPUS U €€ POJIb B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM

KapTUHBI Mupa. Buz, ero kpurepun. [lomysinus kak CTpyKTypHas eAMHUIA BUaa U Pe3ynbrars!
sBostorK. CoxpaHeHue MHOrooOpa3us BUI0B KaK OCHOBA yCTOMYMBOTO

pa3Butus 6uochepsl. [lpuunnel BeiMupanus BUoB. buonoruueckuii nporpecc 1 OM0I0-rudecKuit
perpecc.

I'nmroTe3sl IMPOUCXOKACHUA )KU3HU. Y cnoxHEHNE JKUBBIX OpTraHru3MOB Ha 3emiie B

mponecce 5BOJIFOIHHU. AHTpOHOFeHe3 " €ro 3aKOHOMCPHOCTH. I[OKBB@.TCJIBCTB& poAacTBa
YCJIO0BCKa C MJIICKOIIMTAIOIIMMHU )KUBOTHBIMMU. DKOJIOTUYECKHE @aKTopm AHTPOIIOTCHE3Aa!
YCIIOXXHCHUC HOHYJIHI_II/IOHHOP’I CTPYKTYPhBI BUJla, U3TOTOBJICHUC Opy,HI/Iﬁ Tpyada, nepexona 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.

[Tonynsitiust — CTpYKTypHasi UHUIIA BUJIA, €IMHHIIA SBOJIOIIHH.
JIBrKy1IME CUITBI BOJTIOLINH.

Bo3nukHOBEeHHE 1 MHOTOOOpa3re MPUCIIOCOOICHUI Y OpraHu3MOB.
Penkue u ncuesaroniue BUIbI.

JIBMOKYIIIME CHIIBI aHTPOITOT€HE3A.

IIponcxoxaeHne 4enoBeKa U Y€JI0BEUECKUX pac.

IIpakTuyeckue 3aHATHSA

Omnucanue ocobeii Buaa mo Mophoaoru4eckoMy KpUTepHio.
AHanM3 ¥ OIeHKa Pa3JINYHBIX THIIOTE3 IPOUCXOKICHUS KU3HHU.
AHanu3 1 Ol€HKa Pa3JIMYHBIX TUIOTE3 MPOUCXOKICHHUS YEIOBEKa.
DKOCHCTEMBI

[IpenMer u 3a1a4u KOJIOTUU: yUeHUE 00 IKOJOTUIECKHNX (PaKTOpax, Y4CHHE 0 COOOIIecTBaxX

OpraHU3MOB, YUeHHE 0 Onocdepe.

Okonornyeckue GakTopbl, 0COOCHHOCTH UX BO3JCUCTBUS. DKOJOTHUECKAs XapaKTePHUCTUKA

Buja. [Tonsitue 06 3xonoruueckux cucremax. Llenu nuranus, Tpoduueckre ypoBHH.

Bbuoreonenos kak 3xocucreMa.
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buocdepa — rnobanpHas skocucrema. Yuenue B. WM. Bepuaackoro o 6uochepe. Posb KuBbIx
opranu3MoB B Ouocdepe. buomacca. buonornyeckuii Kpyropopor (Ha mpumMepe KpyroBopoTa yrie-
pona). OcHOBHBIEC HANIPaBIICHUS BO3/ICICTBHS UenoBeka Ha ouochepy.

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

JdemMoHcTpanuu

Dkosoruueckue (pakTopbl U UX BIUSHUE HA OPTaHU3MBL.

MesXBUIOBbIE OTHOIICHUS: 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).

CpaBHHTENbHAS XapaKTEPUCTUKA IPUPOIHBIX 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 BuoB. Ce30HHbIE U3BMEHEHHs B IpUpoie (OKPEeCTHOCTH MPOoheCCHOHATBLHOM
00pa3oBaTeNbHON OpPTaHU3AIHH).

EcTecTBeHHbIE U HCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTHU MPodecCHOHANBHON 00-
pa3oBaTeNIbHOI 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.
@u3nYecKre METOIbI UCCIIETOBAHUS TAMITHUKOB UCTOPUH, APXUTEKTYPBI U IPOU3BE-
JEHUI HCKYCCTBA.
HayuHo-TexHMuYecKkuii mporpecc u npo0iaeMbl SKOJIOTHH.
e bUOTEXHOJOTHs U FeHHasl HHXKeHepusl — TexHoaornu XXI Beka.
HaHoTexHOI0rHs Kak NpuOPUTETHOE HAIIPaBJICHUE Pa3BUTHS HAYKH U IIPOU3BOJICTBA B
Poccutickoii denepanumn.
OxpaHa OKpy’Karolel Cpebl OT XUMUYECKOTO 3arpsI3HEHUS.
PactBOpBI BOKpYT Hac.
YcerpaneHue KECTKOCTH BOJBI HAa IIPOMBIIUICHHBIX IIPEIPUATHAX.
Hcroprst BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUH.
VYTaeBobl M UX POJb B )KUBOW IPUPOJIE.
JKupp! Kak MPOAYKT MUTAHKUS U XUMHUYECKOE CHIPHE.
HexBartka nposoBosibCcTBHS Kak riio0aibHast mpoliiemMa yenoBeyecTBa U IMyTH €€ pe-
LICHUS.
CpencTBa rUrueHbl Ha OCHOBE KHUCIOPOICOAEPKAIUX OPraHUYECKUX COSTUHEHU.
e (CHHTETHYECKHE MOIOIUE CPEACTBA: TOCTOMHCTBA U HETOCTATKH.
e JledunuT Oenka B MUILEBBIX MPOIYKTAX U €0 MPEOJ0JICHUE B paMKaX I7100aIbHOM
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBL.
e B.U. Bepnaackuii u ero yaenue o 6uocdepe.
e lcTopus u pa3BUTHE 3HAHUN 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 B3TJIs1/1bI Ha TIPOUCXO0XKICHUE YeTIOBEKA: CTOJKHOBEHUE MHEHUH.
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 BUIOB y4e0HOIi 1eiTeIbHOCTH CTY/ICHTOB
(Ha ypoBHe yueOHBIX JelicTBHIT)

OU3NKA

Benenue

Pa3Butne crnocoOHOCTEH SICHO M TOYHO HW3JIaraTb CBOU MBICIH, JIOTHYECKU
000CHOBBIBAaTb CBOO TOUKY 3PEHUS, BOCIIPHHUMATh U aHAJIM3UPOBAaTh MHEHUS
co0eceTHMKOB, MIPHU3HaBas IPaBO JPYTroro 4YeloBeKa 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 3amaueil MEXaHUKU.

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

HaGmozienne OTHOCHTENHPHOCTH MEXaHWYECKOTo ABIXEHUs. Dopmynmposa-
HHE 3aKOHa CIIOKCHHS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABWKEHUS (Ha IpuMepe
cBOOOJTHOTO MaICHUS TeJl) U PABHOMEPHOT'O JIBHKEHUS Teja M0 OKPY>KHOCTH.
IlonumaHnue CMEBICIa OCHOBHBIX (1)I/I3I/I‘IGCKI/IX BCIIMYMH, XapaKTCPU3YIOMIUX
paBHOMEpPHOE ABMXKCHHE TeJla 110 OKPYKHOCTU

JrHamuka

IToHnmanue cMBICTa TaKUX (PU3MUYSCKUX MOJIENICH, KaK MaTepUaibHasl TOUKa,
VMHEpIHMabHAs CHCTeMa OTCUYETA.

M3MepeHune Macchl Telia pa3aHdHBIMU COcO0aMu. M3MepeHue CHl B3auMo-
JIeHCTBUS TeJl. Bpruncnenne 3HaueHusl yCKOPEHHUs Tell IO U3BECTHBIM 3HaYe-
HUSIM JEMCTBYIOLUIMX 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 COXpaHCHHUA
B MCXAaHUKEC

OOBsicHeHHe PEaKTHBHOTO IBIDKEHUS Ha OCHOBE 3aKOHA COXPAHEHUS WM-
nysbca. [IpuMeHeHne 3aKkoHa COXpaHEHUs! UMITYJIbCa JUIsl BBIYUCIICHUS U3Me-
HEHUI CKOPOCTEH TeJI IIPU UX B3aUMOJCUCTBHUSX.

Brruncnienne paboThl CHIT M U3MEHEHHSI KHHETHYECKOH SHEPTUH Telna.
Bblunciienue NoTeHIMAIBHOM 3HEPTUY TEJl B TPaBUTALIMOHHOM II0JIE.
XapakTepucTUKa IPOU3BOAUTEILHOCTA MAILUH U JBUTATENIEH C UCIIOJIb30Ba-
HUEM TOHATUSI MOIIHOCTH

OcCHOBBI MOJIEKYJIAPHOI GU3MKU U TEPMOJIMHAMHUKH

MonekynsipHast pU3UKa

dopMyIMpOBaHHE OCHOBHBIX MOJOKEHUH MOJICKYJIISIPHO-

KHHETHUYECKOI TeopuH. BhIomHeHne SKCIepruMeHTOB, CIyKalluX 000CHOBa-
HHEM MOJIEKYJISIpHO-KHHETHYeCcKoi Teopun. Habmonenre 6poyHOBCKOTO JBH-
JKSHUS U siBIeHus Tuddy3um.

OmnpeneneHne napaMmeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM Ha OCHOBa-
HHUH YPaBHEHHUS COCTOSHUS NACAIBFHOTO rasa.

[MpexncraBnenue B Bujae rpaduka M30XOPHOTO, U300apHOTO W M30TEpPMHUYE-
CKOT'O TPOLECcCOB. BhIuncienne cpeaneil KWHETHUECKOi SHEPTUH TEIIOBOTO
JIBIDKEHHUS] MOJIEKYJI TI0 M3BECTHOM TeMIlepaType 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 IPYTO€.

Pacuer usmeHnenus BHyTpeHHeﬁ OHCPIUu TCI, paGOTLI 1 IE€PEAaHHOT 0 KOJIN4e-
CTBA TCIUIOTBHI HA OCHOBAHUU MEPBOI'0 3aKOHA TCPMOANHAMUKU.

OO0bBsACHEHHE TIPUHIUIIOB ﬂeﬁCTBHH TCIJIOBBIX MalllMH

OCHOBBI 3J1eKTPOAMHAMHKH

DNeKTpoCTaTUKA

BhluncieHue Cuil B3auMOICUCTBUS TOUSUHBIX 3JEKTPUIECKUX 3aPS/IOB.
Bhluncnenne HAMPSHKEHHOCTH M MOTEHIUANA JJICKTPUYECKOTO TOJIS OJHOTO U
HECKOJIbKUX TOYCUHBIX 3aPs/I0B.

Vi3amepenune pasHOCTH MOTSHIUAJIOB.

16




HpI/IBCﬂeHI/IC IpUMEPOB MMPOBOJHUKOB, TUIJICKTPUKOB U KOHJACHCATOPOB.
HaGJ’HOZ[eHI/Ie SIBJICHUA SHEKTpOCTaTquCKOﬁ WHAYKIWU U ABJICHUSA TOJIApHU3a-
W JUDJICKTPHKA, HAXOAAIIETOC B JICKTPUIYCCKOM I10JIC

ITocTossHHBIN TOK

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

CO0p ¥ HCHIBITaHHUE IEKTPUUECKUX LETeH C Pa3IMYHbIM COCIUHEHHEM ITPO-
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 TIPUHITUTIA JEHCTBHUS SJIEKTPOIBUTATEIS.

HccnenoBanue sIBICHUS DJICKTPOMArHUTHOW WHAYKITHH

KoJie6anusi ¥ BOJHBI

Mexannueckue kKoyeda-
HHA U BOJIHBI

[TpuBenenne npumepoB KoneOaTeNbHBIX ABIKECHUH. ccnenoBanne 3aBucu-
MOCTH I€pHOJa KOJ'Ie6aHPIﬁ MAaTCMaTHU4YCCKOro MasTHHKa OT €ro AJIHHBbI,
MacChl U aMIUTATY/IbI KoJieOanuit. OnpeeieHue yCKOPEHUsT CBOOOIHOIO Ta-
JCHHUSA C IIOMOIIBO MAaTEMATHYCCKOI'O MasiTHUKA.

HaGmonenue xosnebanuii 3Byyamniero tena. [[puBeneHne 3HaueHUs] CKOPOCTH
pacnpocTpaHeHHs 3ByKa B pa3IMYHBIX Cperax.

YMeHue 00bSCHITh HCIOIB30BAHUE YIBTPA3BYKa B MEIUIINHE

3H€KTpOMaFHI/ITHBI€
KOJIeOaHUs U BOJIHBI

Habumroienue ocuuiorpaMM rapMOHHYECKHUX KOJICOAHHI CHITBI TOKA B LETIH.
OObsicCHEeHHE TPEBPAIICHHS YHEPTHU B UACATLHOM KOJICOATEIbHOM KOHTYPE.
W3yyeHue ycTpoWCTBa M MPUHIKIIA ASHCTBUS TpaHCchopmaropa.

AHanu3 cxeMbl Iepeaadn ICKTPOIHEPTHU HA OOJIBIIIE PACCTOSHUSL.
[MpuBeneHne NPUMEPOB BHUIOB PAAMOCBA3U. 3HAKOMCTBO C YCTPOWCTBAMH,
BXOJISIIAMHE B CUCTEMY PaIHOCBA3H.

O6cyxaeHre 0COOSHHOCTEH PacIPOCTPAHEHHSI PAIHOBOJIH

CBETOBBIE BOJIHBI

[IprMeHeHue Ha MpaKTHUKe 3aKOHOB OTPaXKEHHUS U MPEJIOMIICHUSI 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 3¢ dexra. Pacyer MakcuMaibHON KHHETH-
4EeCKOW SHEPIUH IEKTPOHOB npH (oToaddexre

dusuka atoma

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

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

OOBsicHEeHHE NIPUHIIMIIA JEHCTBHS Jlazepa

®u3nka aTOMHOTO siApa
U 3JICMEHTaPHBIX
YaCTHIL

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

Pacuer sHepruu cBs3M aTOMHBIX SIAEP.

[ToHnMaHue IEHHOCTH HAYYHOTO TO3HAHUS MHpa HE BOOOIIE ISl YeIoBeye-
CTBa B IEJIOM, a JUISl KQKJIO0TO 00yYaromerocsi JIMYHO, IIEHHOCTH OBJIaJICHUS
METOJIOM HayYHOTO TIO3HAHUS JJISl JOCTHIKCHHS yCIieXa B JJI000OM BHJIE MTpakK-
TUYECKOU JNEATENbHOCTHU

BcesienHasi M ee 3BOJTIONMS

CrpoeHue u pa3BUTHE
BceenenHoi

OO0BscHEeHHE MOJETH pacipsonierics Beenennoit

IIpoucxoxnenue
COJIHEYHOH CHCTEMBI

HaGmonenue 3Be3n, JIyHsl u mianer B teneckon. HabmroneHne 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», «XUMHYECKHI JJICMCHT», «aTOM», «KMOJICKYJIa», «OT-
HOCUTCJIbHBIC AaTOMHas W MOJICKYJISIpHAass MacChbD», «HMOH», «aJlJIOTpONUs»,
«U30TOIIbD», «XUMHUYECKASA CBA3b», «IJICKTPOOTPHUUATCIBHOCTL), «BAJICHT-
HOCTH)», «CTCIICHb OKHCIICHHUSA», «MOJIb), «MOJIApHAsA 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 BOCCTAHOBHUTCIIB), «OKHCJIICHHUC H
BOCCTAaHOBJICHUEY, KCKOPOCTH XUMHYECKOM peakum», «KXUMHUYECKOC PaBHO-
BCCHUC), «yrnepoaHmﬁ CKCJICTY, «(byHKHI/IOHaJ'H)HaH rpymnray, «Ku30Mepusi»

OCHOBHEBIE 3aKOHBI
XUMHUHA

DopMynUpoBaHUE 3aKOHOB COXPAHEHHUSI MacChl BELIECTB U MOCTOSIHCTBA CO-
CTaBa BEIIECTB. YCTAHOBJICHHE MPUYMHHO-CIEICTBEHHON CBSI3U MEXIY CO-
JIepKaHUEM STHX 3aKOHOB M HAMMMCAHNEM XHUMUYECKHX (POPMYII B YpaBHEHUH.

OCHOBHBIE TEOPHUH
XHMHHU

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

XapakTepucTrKa BXXKHEUIIUX TUIIOB XUMUYECKHUX CBSI3€H U OTHOCUTEIBLHOCTHU
sT0# THNONOTHH. OOBSICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOEHMSI KPUCTAININYECKUX PEIIETOK.

DopMyIMPOBAHNE OCHOBHBIX MOJIOXKEHUM TEOPHUU IJIEKTPOIUTHUECKON AMC-
COIMAIINU U XapaKTEePUCTHUKA B CBETE STOM TEOPHH CBOMCTB OCHOBHBIX KIIac-
COB HEOPraHUYECKUX COCAUHEHUN.

DopMyIMPOBAHKE OCHOBHBIX II0JI0KEHUI TEOPUU XUMHUECKOTIO CTPOEHUS Op-
FaHUYECKUX COCIAMHEHUN M XapaKTEepPUCTHKA B CBETE 3TOM TEOPUU CBOHCTB
BOKHEMILIMX NPEICTaBUTENEH OCHOBHBIX KJIACCOB OPTAHUYECKUX COEMHEHUN

Baxxueiimmue BeniecTsa
Y MaTepuabl

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

XapaKkTepucTHKa COCTaBa, CTPOCHUS U OOIIMX CBOWCTB BaXKHEHIIIMX KITACCOB
HEOPraHUYECKUX COCAUHCHUI.

Onucanue cocTaBa ¥ CBOUCTB BAKHEHIIIUX PEICTABUTECH OPraHMIECKUX CO-
CIIMHCHUIA: METaHOJIa M 3TAHOJIa, CJIOKHBIX 3(UPOB, )KUPOB, MBI, KAPOOHOBBIX
KHCIOT (YKCYCHOW KHCJIOTBI), MOHOCAaXapu 0B (TIIOKO3bI), ArcaxapuIoB (ca-
Xapo3bl), oIUcCaxapuaoB (KpaxMaia W 1eJUTI0I03b), aMUHOKHUCIIOT, OEJIKOB,
HNCKYCCTBCHHBIX U CUHTCTHYCCKUX TTOJIMMEPOB

XHUMHUYECKUH SA3BIK
M CUMBOJIMKA

Vcnonb3oBanue B yueOHOU 1 IPOPECCHOHATBHOM ACITEIbHOCTH XUMHUSCKUX
TEPMHUHOB U CUMBOJIUKH.

HaspiBaHue M3y4eHHBIX BELIECTB 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 CYIIHOCTH XUMHYCCKUX HNPOLECCCOB. KnaccmanauM;{ XUMHYC-
CKHX peaKL[I/Iﬁ 110 pa3JIMYHbIM IMPU3HAKAM

XUMHYECKUN IKCIEPUMEHT

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

Habnromenue, GUKCUpOBAHKE M ONMCAHKUE PE3YJIHTATOB MPOBEICHHOTO YKCIIE-
pHUMEHTa

Xumudeckast nHpopManus

ITpoBenenue caMOCTOATENFHOTO MIOMCKA XUMHUIECKOH HH(POPMAIIHH C HCTIOb-
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.

CoOmnroieHue paBUIT SKOJIOTUIECKH IPAMOTHOTO MTOBEICHUS B OKPY KaIoIIen
cpene.

OreHKa BIMSHUS XUMHUYECKOTO 3arps3HCHUS OKPY)KAIOMICH cpelbl Ha opra-
HU3M YCJIOBEKA U APYTHE KUBBIC OPraHU3MEI.

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

Kpurnueckas olieHKa JOCTOBEPHOCTH XUMHIECKOW HH(OpMALIUK, OCTYTIal0-
11eil U3 pa3HbIX HICTOYHHUKOB

BHOJIOI'UA

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

3HAKOMCTBO C O0OBEKTaMH U3Y4YeHUsI OMOJIOTHH.
BeisiBnienne ponu Ouonoruu B (GOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAYYHOIH KapTHHBI MUPA U MPAKTHYECKOU ICATSILHOCTH JIFOACH
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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 pPe3ybTaTaM PabOThI CO CBETOBBIM MHKPOCKO-
TIOM.

YMeHue onuckiBaTh MUKPOTIpENapaThl KJIETOK pacTeHU. Y MEHHE CpaBHUBATh
CTPOCHHE KJIETOK PACTCHHH M JKUBOTHBIX IT0 TOTOBBIM MHKpPOIIpErapaTam

Opraamm

3HaHNEe OCHOBHBIX CIIOCOOOB Pa3sMHOKEHHUSI OPTaHM3MOB, CTa 1l OHTOTeHE3a
Ha TIpIMepe YeJIOBeKa.

3HaHWe MPUYNH, BBI3BIBAIOIINX HAPYIICHUS B Pa3BUTHH OPTaHU3MOB.
YMeHue 1MoJib30BaThCs TEHETUUECKONM TEPMHMHOJIOTMEH M CUMBOJMKOM, pe-
IIaTh MPOCTEHIIINE TeHETHIECKUE 3a/TaUH.

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

Bun

yMeHI/Ie aHaHI/ISI/IpOBaTb 1 OLICHUBATH paanqule TUIIOTC3bI HpOI/ICXO)KI[eHI/ISI
JKH3HU Ha 3eMiIe.

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

Pa3BuTHe CIOCOOHOCTEH SICHO M TOYHO H3JaraTh CBOM MBICIIH, JOTHUECKH
06OCHOBLIBaTL CBOHO TO‘IKy 3peH1/1>1, BOCHpI/IHI/IMaTI) u aHaJ'II/BI/IpOBaTI) MHCHUA
co0eceIHIKOB, MPU3HABAS MPABO JPYTOro YeI0BeKa Ha HHOEC MHEHHE.
YMeHue qoKa3bIBaTh POACTBO YEJIOBEKA U MIICKOMUTAIOIINX, OOIIHOCTh U Pa-
BEHCTBO YEJIOBEYECKUX pac

DKOCHUCTEMBI

3HaHUE OCHOBHBIX 3KOJIOTNYECKUX (AKTOPOB M UX BIMSHUS HA OPTaHU3MBL
3HaHUE OTIINYUTEIHHBIX PH3HAKOB HCKYCCTBEHHBIX COOOIIECTB — arpoIKo-
CHCTEM.

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

OO0yueHue COOIIOICHUIO TIPABUJI IIOBEICHUS B IPHPO/IE, OEPEKHOMY OTHOIIIE-
HHIO K OMOJIOTHYECKUM 00BEKTaM (PACTECHHSIM U KUBOTHBIM

YYEBHO-METOANMYECKOE I MATEPUAJIBHO - TEXHUYECKOE

OBECIIEYEHUE MPOI'PAMMBI YYEBHOM JIJUCHUTLJIUHBI

OY1.08 ECTECTBO3HAHUE

OcBoenne nporpammbl yuebnoit nucturumnasl OY J1.08 EctecTBo3HaHUE Tpenonaraet
Hajgu4ue B IpodeccHoHambHON 00pa30BaTeIbHON OpraHu3aliy, PeaATH3yIoIei 00pa3oBaTeb-
HYIO ITporpamMMmy cpeiHero ooiero oopaszoBanus B npeaenax ocsoenus OITOIT CIIO na 6a3e oc-
HOBHOTO 00111eT0 00pa30BaHus, yueOHbIX KAOMHETOB MO (HU3UKE, XUMUHU, OMOJIOTHUH, B KOTOPBIX
HMMEETCs] BO3MOXKHOCTb 00€CIIeYnTh CBOOOIHBIN NOCTyN B IHTEpHET BO BpeMsl y4eOHOTO 3aHSATHUS
Y B TICPUO/I BHEYYCOHOM EATSIIEHOCTH 00YYarOIIHXCS.

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

KOMHATOI.

[TomemeHust KaOMHETOB (DU3UKHU, XUMUU M OMOJIOTUHU 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 MeOelNbio U Cpe/ICTBaMU 00yUeHUsl, TOCTATOYHBIMU JIs1 BHITTOJTHEHHS
TpeOOBaHUI K YPOBHIO MOJTOTOBKH 00YYaIOIIUXCS.

B xabuHeTax TOJDKHO OBITh MYJIBbTUMEANITHOE 000PYI0BaHHE, IOCPEIACTBOM KOTOPOTO
y4acTHUKU 00pa30BaTEeNLHOTO MPOIIecca MOTYT MPOCMATPHUBATh BU3yalbHYIO HH(POPMAIIHIO TI0
¢bu3uke, co3aaBaTh NPE3eHTALlMH, BUAEOMATepUabl U T.11.

B coctaB yueOHO-METOAMYECKOTO ¥ MaTEPHATLHO-TEXHUYECKOTO 00ECTIEYeHUS TPOTPAMMBI
yueono quctumnael OYJ[.08 EctecTBO3HaHME BXOIST:
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e MHOTO(MYHKIIMOHAIBHBIM KOMIUICKC MPEIo1aBaTes;
® HamIAJHbIC MOCOOUS (KOMILJIEKTHI Y4eOHBIX TaOIHI], IJIAKATOB, MOPTPETHI BBIIAIOIIUXCS
YYEHBIX B 00J1aCTH €CTECTBO3HAHUS H T.I1.);
MH()OPMAIMOHHO-KOMMYHHKAITMOHHBIC CPEJICTBA;
9KpPaHHO-3BYKOBEIE IIOCOOUS;
KOMIUICKT 3JIEKTPOCHAOKEHU ST KAOUHETOB;
TEXHUUYECKUE CPEJICTBA O0YUCHHUS;
JIEMOHCTPAIIMOHHOE 000py10BaHKe (00IIero Ha3HAYCHUS U TEMAaTHUECKUEe HaOOPBbI);
nabopaTopHoe obopyroBaHue (00Iero Ha3HAYCHHS M TeMaTHYECKHE HAOOPhI, B TOM
YHCIIe ISl TOCTAHOBKU JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA, PEaKTHBBI);
® CcTaTUYecKHe, TMHAMHYECKHE, JeMOHCTPAIMOHHBIE M Pa3IaTOUYHBIC MOJICITH, BKITFOYAS
HATypaJbHbIE OOBEKTHI;
® BCIIOMOTaTeJIbHOE 000PYyI0BaHUE;
® 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, yueOHO-MeToanYeckue KoMmieKTsl (YMK),
obecnieunBaromue ocBoeHne yueonoi aucuurinabl b/1.08 EctecTBO3HAHME, pEKOMECHIOBAaHHBIC
WJIH JTOMYIICHHBIE 711 UCTIOIb30BaHMs B MPOPECCHOHATBHBIX 00pa30BaTENbHBIX OpPraHU3aIUsX,
peanu3yromux 00pa3oBaTeNbHYO MPOrpaMMy CPEIHEro 00IIero oopa3oBaHus B IIpeesiax 0CBoe-
Hus OITOIT CITO Ha 6a3e OCHOBHOI'O 0011IeT0 00pa30BaHuUs.

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

B nponecce ocBoenus nporpamMmMel yueoHoi nuctuniansasl bJ[.08 EctectBo3Hanue 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, IPaKTUKyMaM, TecTaM, MaTepuaiam EI'D u np.).
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ero o0pa3oBaHus ».

[Tucemo JlenaprameHTa TOCyAapCTBEHHON MONIUTUKU B cdepe MOJTOTOBKH PabOUYMX KaJapoB
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— M., 2019.

buonorus: B 2 1./ mox pea. H.B.fApsiruna. — M., 2019.
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2020.

HNuTepHeT-pecypcen:

www.class-fizika.nard.ru («Knacc!Has mocka st r0003HATETBHBIX) ).

www.physiks.nad/ru («®u3nka B aHUMAIUAX»).

www.interneturok.ru («Buaeoypoku mo mpeaMeraM IMIKOJIbHOM MPOTPaMMBD» ).

www.chemistry-chemists.com/index.html (3;nekTpoHHBIH XypHAT « XUMUKU U XUMHUS»).

www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI TOPHI»).
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www.hemi.wallst.ru («Xumus. O6pa3oBaTeIbHBIN CAUT IS IIKOJIBHUKOBY ).

www.alhimikov.net (O6pa3zoBaTenbHBIN CAUT ISl LIKOJTLHUKOB).

www.chem.msu. su (DnekTpoHHas OMOIHOTEeKa MO XUMUH ).

www.hvsh.ru (kypHan « XuMus B IIIKOJIE»).

www.hij.ru (OKypHa «XUMUS U KU3HBY).

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

www.window.edu.ru/window (Enunoe okHO mocTyna kK 00pazoBaTebHBIM pecypcam UHTep-
HeTa 1o OUOJIOTHH).
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