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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o01reo0pazoBaTenbHON y4ueOHOMI JTUCHUTITAHBI
«EcrecTBO3HaHWe»  MpeJHA3HAuY€Ha  JJIi  U3YYEHUS  €CTECTBO3HAHUS B
npodeccuoHaNbHbIX o0pa3oBaTeIbHBIX OopraHu3aIusIx, peann3yronmx

o0pa3oBaTeNbHyI0 MpOrpaMMy CpelHero oOmiero oOpas3oBaHHs B Ipejenax
OCBOCHMSI OCHOBHOW  TpodeccroHaIbHOM  00pa3oBaTENbHON  MPOTrpamMMBI
CITO(OIIOIT CITIO) Ha 6a3e oCHOBHOTO OOIETO OOpa30BaHWMsI, MPU MOATOTOBKE
CTIEIUAIICTOB CPEIHETO 3BCHA.

[Tporpamma paszpabotana Ha ocHoBe TpeboBaHuit GI'OC cpennero ooIIEeTO
oOpa3oBaHu,

MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO W Pe3ybTaTaM OCBOCHUS Y4EOHOU
TUCIUTUINHBL  «EcTecTBO3HAaHMWE», B COOTBETCTBHM C PeKOMEHIAIUAMH TI0
OpraHu3alliy TMOJIYYEHUsl CpeAaHero oOiero oopa3oBaHUsl B Mpeesiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTPAMM CpeHETO MpodecCHOHANBHOr0 00pa3oBaHus Ha O6aze
OCHOBHOTO  oOmiero oOpa3oBaHus ¢  y4yetoM [IpumepHON  OCHOBHOM
oOpa3oBaTeILHON IIpOTrpaMMbl CpeaHero oOmero oopa3oBaHus, OA00pEHHOMN
pemeHueM (enepanbHOr0 y4eOHO-METOJUYECKOTO OOBEIUHEHHUS 10 OO0IIEeMy
oOpa3oBaHuio (MpoTokoi ot 28 uroHs 2016 r. No 2/16-3).

Copnepxanue mnporpamMmbl  «EcTecTBO3HaHME» HAMpaBiICHO Ha JIOCTH)KCHHE
CJICTYIOTITUX

neJsen:

*s OCBOCHHE 3HAHMM O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa M
METO/JaX €CTECTBCHHBIX HAyK; 3HAKOMCTBO C HamOoyiee BAXHBIMH HACSIMH U
JTOCTIDKCHUSIMH ~ €CTECTBO3HAHMSI, OKa3aBIITUMU ONPEICIAIONIee BIMSHUE Ha
pPa3BUTHE TEXHUKH W TEXHOJIOTHIA;,

*s OBJIQJICHUE YMEHUSMU TMPUMEHSITH TOJYYCHHBbIC 3HAHUS JUIsi OOBSICHEHHUS
SBJICHUI OKPYXAIOIIEr0 MUpPa, BOCHPUITHS WHOOPMAIIUU €CTECTBEHHO-HAYYHOTO
U TMPOPECCHOHAIIBHO 3HAYMMOTO COJIEPKaHUS; Pa3BUTHE HWHTEJUICKTYalbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHUYECKOTO MBIILUICHUS B XOJ€ MPOBEICHUS
MMPOCTEUIINX HMCCIICNOBAHUM, aHAJIN3a SIBJICHUM, BOCIPHUATUS U WHTEPIPETALUU
€CTECTBEHHO-HAYYHOU MH(POPMAIINH;

s BOCIIUTAHHUE YOEKICHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHHOW MPHUPOJIBI U
WCITOJIB30BAHUS JOCTHIKEHUH €CTECTBEHHBIX HAYK JJIS PAa3BUTHS ITUBWIN3AINHA U
TOBBIIICHUS Ka4eCTBA JKU3HU;

*s IPUMCHCHHUE €CTCCTBCHHOHAYYHBIX 3HAHUN B MPO(ECCHOHANBHON JIEATCILHOCTH
U TIOBCEAHEBHOM JKM3HU I OOCCICUYCHHS O€30MacHOCTH KU3HEICATCIbHOCTH;
I'PaMOTHOTO HCIIOJIb30BaHHUSI COBPEMEHHBIX TEXHOJIOTHH; OXpaHbl 3JI0POBbS,
OKPYKAIOIIEN CPEBI.

B mporpamMmmy BKIIIOUEHO copepiKaHWe, HApaBiIeHHOE Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIINNA, HEOOXOMUMBIX Jisi KadecTBeHHOTO ocBoenus OITOIT
CIIO na 6a3e OCHOBHOTO OOIIEro 00pa30BaHUs C MOJYYCHHEM CPEIHET0 OOIIETo
oOpa30BaHus; MPOTPAMMBbI TIOJITOTOBKY crieruanucToB cpeanero 3seHa (IITICC3).



1. MACITIOPT PABOYEM ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHON
YYEBHOU JUCIIUITJIMHBI ECTECTBO3HAHUE

1.1. OOmas xapakTepuCTHUKA JUCUMILIHHbI

EcTecTBO3HaHME — Hayka O SIBJIECHUAX M 3aKOHaX mpuponbl. CoBpeMeHHOE
€CTECTBO3HAHHWE BKIIIOYAET MHOXKECTBO €CTECTBEHHOHAYUYHBIX OTpACIeu, U3
KOTOPBIX Hauboiiee
BOKHBIMU SIBIIAIOTCS (hu3uka, XuMusg U Ouonorusi. OHO OXBAThIBACT IIMPOKUN
CIEKTP BOIMPOCOB O Pa3HOOOpPA3HBIX CBOMCTBaX OOBEKTOB MPHUPOIbI, KOTOPHIE
MOYHO paccMaTpUBATh KaK €AUHOE 1IEOE.

EcrecTBeHHOHay4YHblE 3HAHUS, OCHOBAHHBIE HAa HUX TEXHOJIOTUU
(GopMUpYIOT HOBBI 00pa3 KU3HU. BBICOKOOOpPAa30BaHHBIM YETOBEK HE MOMKET
JUCTAHLIUPOBAThCS. OT (PYHIAMEHTAJIBHBIX 3HaHUM 00 OKpYXaroluleM MUupe, He
PUCKYSl OKa3aTbCsl OECHOMOLIHBIM B NpO(ecCHOHANBbHON aearenbHOoCcTH. JItoboe
NEPCIEKTUBHOE HAIpaBJICHUE JEATEIbHOCTH YEJOBEKa MPSAMO WA KOCBEHHO
CBA3aHO C HOBOW MaTepuaibHON 0a30if M HOBBIMH TEXHOJIOTHSIMHU, 3HAHHE HX
€CTECTBEHHOHAYYHOU CYIIHOCTH — 3aKOH yCIIEXa.

EcrecTBO3HaHME — HEOThEeMIIEMAsi COCTABJISIONIAS KYJBTYPBI: ONpEaEss
MHUPOBO33PEHUE YEJIOBEKAa, OHO IMPOHUKAET W B TyMaHUTapHylo cdepy, U B
OOIIECTBEHHYIO KU3Hb.

PannoHanbHBI  €CTECTBEHHOHAYYHBIA METOMA, C(HOPMUPOBABIIMICS B
paMKax €CTECTBEHHBIX HayK, oOpa3yeT eCTECTBEHHO-HAayyHYI0 KapTUHY MHpa,
HeKoe oOpa3Ho-unocodckoe 06001IeHNe HAYIHBIX 3HAHUM.

OcHOBY ecTeCTBO3HAHUSI TpEACTaBisgeT (u3uka — Hayka O TPHUPOJE,
u3ydarolnas HaubOosiee BaXKHbIE SIBICHMS, 3aKOHbI M CBOWCTBAa MaTepUaJIbHOTO
mupa. B ¢usuke ycTaHaBIMBaIOTCS YHUBEpPCaJbHbIE 3aKOHBI, CIPaBEIIMBOCTb
KOTOPBIX MOJTBEPHKAACTCS HE TOJIBKO B 3€MHBIX YCIOBHSIX M B OKOJO3EMHBIX
IIPOCTPAHCTBAX, HO U BO Bcel Bcenennoi.

B sTom 3akiouaercs OAMH W3 CYUIECTBEHHBIX MPU3HAKOB (PUBMKU Kak
(byHIaMEHTAIbHON HAYKHU.

®u3nka 3aHUMaeT 0CO000€ MECTO CpPEAM E€CTECTBEHHBIX HAyK, IO3TOMY €€
MPUHATO CYUTATH JIUIEPOM E€CTECTBO3HAHUS.

EcTecTBO3HAaHME KaK Hayka O SIBJICHUAX W 3aKOHaX MHPHUPOAbI BKIIOYAET
TAKXK€ OJIHY U3 BAKHEUIINX OTPACICH — XUMHUIO.

XuMHsIT — Hayka O BEIIECTBaX, MX COCTaBe, CTPOCHUM, CBOMCTBAX,
npoleccax IpeBpalIeHUs, HCIOJb30BAHUN 3aKOHOB XWUMHU B MPaKTUYECKOU
NEeATEIbHOCTH JIFOJIEN, B CO3JJaHUN HOBBIX MaTE€pPHAJIOB.

buonorns — cocraBHas 4YacTh €CTECTBO3HAHMS. OTO HayKa O >KMBOM
npupoae. OHa U3y4aeT pacTUTEIbHBIN, )KUBOTHBI MUpP M YEJIOBEKA, HUCIONb3YS
KaK COOCTBEHHBIE METOJZbl, TAK U METOAbl JPYTMX HAyK, B YaCTHOCTH (PU3HKH,
XUMUU U MaTeMaTUKW: HaOIOJIEHUS, SKCIEPUMEHTBI, UCCIEIOBAHUS C TTOMOUIBIO
CBETOBOTO U JJIEKTPOHHOTO MMKPOCKOMa, OO0pabOTKY CTAaTHCTHYECKUX JaHHBIX
METO/IAMH MaTeMaTHYE€CKOW CTaTUCTUKH U JIp.



buonorust BBIBISET 3aKOHOMEPHOCTH, TMPUCYIIME >KU3HH BO BCEX €€
OpOSIBICHUSIX, B TOM 4Yuciae OOMEH BELIECTB, PpOCT, pPa3MHOXKEHHE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTD, 3BOJIIOLUIO U JIP.

B mnpodeccronanbHbIX 00pa3oBaTENbHBIX OpPraHU3ALUAX, PEATUYIOLINX
o0pa3oBaTeNpHylI0 MpPOTrpaMMy CpeIHEro ooOero oOpa3oBaHMs B Ipejenax
ocBoenust OIIOII CIIO na 6a3e ocHOBHOro 001Iero oOpa3oOBaHUs, H3Yy4aeTCs
UHTETPUPOBAaHHAs y4yeOHas OUCHUIUIMHA «EcTecTBO3HaHUE), BKIIOUYAOLIAs TpU
paszzena, 06Jagarone OTHOCUTEIFHOW CaMOCTOSITEIbHOCTBIO U IIETOCTHOCTHIO —
«Duznka», «Xumus», «buonorus» — UYTO HE HAPYWIAET IPUBBIYHYIO JIOTHUKY
€CTECTBEHHOHAYYHOT0 00pa30BaHUs CTYACHTOB.

[Ipu ocBoenun mpodeccuit CIIO u cneumansHocterr CIIO commanbHO-
HKOHOMUYECKOTO U TYMaHUTapHOTO mpoduiei mpodheccuoHanTsHOro 00pa3oBaHus
€CTECTBO3HAHUE H3y4aeTCA Ha OazoBoM ypoBHe DPI'OC cpemgnero oOiero
0o0pa30BaHMsl C yUE€TOM CIIelU(UKH OCBauBaeMOM NpopeCcCur Uil CIIeUaIbHOCTH.
OTO BBIpaXKaeTCsl B COAEPKAHUM OOyUEHUs, KOJMYECTBE YAacOB, BBIJIEISEMBIX Ha
U3yYEHUE OTHAEIbHBIX TEM MPOTrpamMMbl, IyOMHE HX OCBOEHHUsS OOydarolUMUcH,
o0beME W XapakTepe MNPAKTUYECKUX 3aHATUH, BHJAAX BHEAYJAUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B mpouecce  peammzanuu  coiep)KaHUS — y4eOHOM  AMCLMILIMHBI
«EcTecTBO3HaHMe» 3HAUMMO H3yuyeHue pazjena «DPusukay, KOTOPbIH BHOCUT
CYILLECTBEHHBI BKJAJl B CHCTEMY 3HaHUN 00 OKpY»KaIOIIEeM MUpE. DTOT pasnes
SBIISIETCS. CHCTEMOOOPA3yIOMUM ISl JPYTHX pa3lieioB Y4YeOHOW UCIUIUIMHEI,
MOCKOJNIBKY (PU3WYECKHE 3aKOHBI JIE)KaT B OCHOBE COJIEP)KaHUSA KypPCOB XHUMHH U
OHOJIOTHH.

[Ipu n3yyenuun yueOHOro Marepuasa o XMMUU U OMOJIOTUH LIETeCO00pa3Ho
aKIEHTUPOBATh BHUMAHUE OOYyYAIOUIMXCSd Ha JKU3HEHHO BAXKHBIX OOBEKTax
IpUpOABl M OpraHu3Me uenoBeka. JTo ruapocdepa, armochepa u Omocdepa,
KOTOpBIE pacCMaTPUBAIOTCS ¢ TOUKHU 3PEHUSI XUMUYECKUX COCTaBOB M CBOMCTB, X
3HAYEHUs I JKU3HENEATEIbHOCTH JIOAEH, 3TO CojaepKaHHUe, OCBEUIAIOIIee POJib
BOXHEHIINX XMMHYECKHUX DJIEMEHTOB B OpPraHU3ME 4eJOBEKa, BOMPOCHI OXpaHbI
3I0pOBBS, MPO(PUIAKTUKH 3a00JIEBaHUN U BPEIHBIX IPUBBIUEK, MOCIEACTBUN
U3MEHEHUs Cpelibl 0OUTaHUs YesI0BeKa JJIs YeTOBEUECKON [IUBUITU3ALIH.

3aMeTHOE MECTO B COJACpPKAHWU Y4eOHOW AUCITUIUIMHBI 3aHUMAET Y4eOHBIN
MaTepuaj, He TOJIBKO (OPMHUPYIONIHI €CTECTBEHHOHAYUYHYI0 KapTUHY MHUpA Y
CTYACHTOB, HO W PaCKPBIBAIOIINI MPAKTUIECKOE 3HAYCHNE €CTECTBEHHO-HAYUHBIX
3HaHWW BO BcexX cdepax >KU3HH COBPEMEHHOTO OOIIeCTBa, B TOM 4YHCIE B
IrYMaHUTapHOU cdepe.

B nienom yuebnas quctuminHa « EcTtecTBO3HaHME), B COACPKAHUHA KOTOPOH
BEIYIIUM KOMIIOHCHTOM SIBJIIFOTCSI HAy4YHbIe 3HAHUS W HAy4YHBIE METOJbI
MO3HAHMs, TO3BOJISIET CHOPMUPOBATH Y OOYHAIOIIUXCS LIETOCTHYIO €CTECTBEHHO-
HAyYHYI0 KapTHHY MHUpPA, MNOpOOyIUTh y HHUX SMOLMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHWE K HW3y4aeMOMYy MaTepHally, TOTOBHOCTb K BBIOOpY JeHCTBUM
OTpe/IeNICHHOW HaNpaBjIeHHOCTH, YMEHHE KPUTHUECKHU OLIEHWBAaTh CBOU U UYKHE
JNEUCTBUSA U ITOCTYIKH.



WNuTerpupoBanHoe  coaepkaHue  y4eOHOM  JUCHUIUIMHBI — MO3BOJISIET
npenojiaBaressiM PU3UKU, XUMUU U OMOJIOTUH COBMECTHO OPTaHU30BaTh U3YYEHUE
€CTECTBO3HAHHUSA, HCIOJIb3ys] HMEIOIIMECS YaCTHbIE METOJUKH MPEnoiaBaHus
npeamMera.

Nzyuenue o011eo0pa3oBaTebHON yueOHOMI JUCIUTITUHBI
«EcrecTBO3HaHWe»  3aBepliaeTcss  IOJBEICHHMEM  HUTOroB B (opme
nudpepeHInpOBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHOW aTTeCTallii CTYICHTOB
B mniporiecce ocBoeHus ocHoBHOU OIIOII CIIO ¢ mosmydyeHueM cpeaHero oOIero
obpazosanus (ITTICC3).

1.2. Ob6aacTh NPpUMEHEeHHUs POTPAMMBbI

[Iporpamma yuyeOHOM TUCHUILIMHBI SIBISIETCS YacTblo 00pa3oBaTEIbHON
porpaMMbl  CpeHero (TOJHOTO) 00Iero 00pa3oBaHus B 00pa30BaTEIBHBIX
YUPEKACHUSAX CPEAHEro MpoPecCHOHAIBHOIO 00pa30BaHMs MO CIIEHHUATBHOCTH
conrasibHO-3KoOHOMHUeckoro npoduist 40.02.03 TIpaBo u cynebHoe
aJIMUHUCTPUPOBAHUE.

[Iporpamma y4eOHOW AMCHMIUIMHBI MOXET OBITh HCIIONb30BaHA B
po(heCcCHOHATIBHON MOATOTOBKE CIIEHUAINCTOB COLUATBHO-I)KOHOMUYECKOTO
npodus.

1.3. MecTo aucuumiuibl B cTpykType OINOII

VYyebnas mucrurnHa «EcTecTBO3HAHUE» SABISETCS y4€OHBIM MPEAMETOM
Mo BBIOOPY M3 00s3aTE€IbHOM MNpeaMeTHOM 001acTu «ECTECTBEHHbIE HAyKH»
®I'OC cpennero od1iero oopa3oBaHusl.

B mpodeccronanbHBIX 00pa3oBaTEeNbHBIX OPTaHU3AIUAX, PEATU3YIONINX
o0pa3oBaTeIbHYI0 TpOrpaMMy CcpeaHero oOImero oOpa3oBaHMs B Mpeaesiax
ocoerust OIIOII CIIO nHa 6a3e OCHOBHOro oOwIero oOpa3oBaHus, y4yeOHas
mucruiinHa  «EcTtecTBO3HaHME» wW3ydaeTcs B 00mMeo0pa3oBaTEIbHOM  ITUKIIC
yueOHoro tuiana OIIOIT CIIO nHa 6a3e ocHOBHOro oO0IIero oOpa3oBaHUsS C
MoJTyuyeHHeM cpearero oomiero oopazoanus (IITICC3).

B yuebnpix mmanax  [IIICC3  Mectro  y4yeOHOM  JHUCHMIUIMHBI
«EcrecTBO3HaHME» B cocTaBe 0OO0IIe00pa30BaTEIbHBIX YYEOHBIX IUCIUILIAH TIO
BBIOOPY, (QopMUpPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obmacteit DPI'OC
cpeaHero obmiero oopazoBanms s crenuranbHocTe CITO coOTBETCTBYIOIIETO
npoduiist mpodecCHOHAIIBHOTO 00pa30BaHUSI.

1.4. llenru u 3agauu 00mIe00pa30BaTEJIbHON Yy4eOHOH NUCUMIIMHBI —
TpedoBaHMs K pe3yabTaTaM OCBOECHHUS JUCITUTIJIMHBI

OcBoenne conmepkaHus  y4eOHOW  AUCHUIUIMHBI  «EcTecTBO3HAHUE)
oOecrieuynBaeT JOCTIKCHHUE CTYICHTAMH CIICTYIOIINX Pe3ybTaTOB:

** IUYHOCHIHBIX

—— YCTOWYMBBIM MHTEPEC K MCTOPUH M JOCTIIKEHUSM B OOJACTH €CTECTBEHHBIX
HAyK, 9yBCTBO TOPJIOCTH 32 POCCUNCKHUE €CTECTBCHHBIC HAYKU;

—— TOTOBHOCTh K MPOJIOJDKCHHIO 00pa30BaHMSs, TOBBIIIEHUIO KBaTU(UKAIUU B
n30paHHOM TPOQPECCHOHATBLHON JIEITCIBPHOCTH C HCIOJB30BAaHHEM 3HAaHUW B
00J1acTH €CTECTBEHHBIX HAYK;



—— 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX
HayK [IJIi 4YeJoBeKa M OO0IecTBa, YMEHHE MCIOJIb30BaTh TEXHOJOTHUYECKUE
JOCTHXKEHHUS B 00JacTH (PU3HKUA, XUMHUH, OHOJOTHMH [IJI1  TIOBBIIICHUS
COOCTBEHHOT'0 MHTEJUICKTYaJIbHOTO Pa3BUTHS B BBIOpaHHON mpodeccnoHaabHON
JIESITEIbHOCTH;

—— yMEHHE IMPOaHAJIU3UPOBATh TEXHOTCHHBIC IMOCIEICTBHUS IS OKpY)Karolen
Cpe/ibl, OBITOBOM M MPOU3BOJACTBECHHOM ESITEIHHOCTH YEJIOBEKA;

—— TOTOBHOCTH CAMOCTOSITEIILHO T0OBIBATH HOBBIE [Tl CE0S €CTECTBEHHO-HAYYHBIC
3HAHMS C UCTIOJIB30BAHUEM JIJISl TOTO TOCTYITHBIX UICTOYHUKOB HH(POPMAINH;

—— YMEHHE VYIOpPaBJISITH CBOCH TO3HABATEIBHOM [ESITEIBHOCTHIO, IPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHSI;

—— yMEHHE BBICTPAWBATh KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B KOMAaHE II0
pelIeHnIo O0IIKX 3a/1ad B 00J1aCTH €CTECTBO3HAHMS;

*s MEMAnpPeoOMenHbIxX .

—— OBJIQJICHHUEC YMCHHUSMH W HaBbIKAMH Pa3JIMYHBIX BHUOB IT0O3HABaTEIbHOU
JeSATEIIBHOCTH JIJI1 U3YyUYCHHS Pa3HBIX CTOPOH OKPY’KAIOIIETr0 €CTECTBEHHOTO MUPA;
—— TIIPUMCHCHHE OCHOBHBIX METOJOB IIO3HAHUS (HAOJIOACHUSA, HAYYHOTO
AKCTICPUMEHTA) JIJISI M3YYCHUS Pa3TMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa, C  KOTOPHIMHM  BO3HHKACT  HEOOXOJWMOCTh  CTaJKHBaThCs B
npodeccuoHalbHOU cepe;

—— YMEHHE OTPEICTATh IEeTU U 3a7a9d ICITeIbHOCTH, BEIOMPATh CPEICTBA JIJIST UX
TOCTIDKCHUSI Ha TPAKTHKE;

—— YMEHHE HCIIOJh30BaTh Pa3IMYHBIC UCTOYHUKH JJIS TIOJYYCHHSI €CTECTBEHHO-
HaydHOH WHQPOpPMANMM W OICHWBAaTh €€ JOCTOBEPHOCTh IS JOCTHIKEHUS
MOCTaBJICHHBIX 1ICJICH M 3aJ1ay;

** NPEOMEmMHbBIX:

—— c(hOpPMUPOBAHHOCTh YMEHHM IMOHMMAaTh 3HAYMMOCTh €CTECTBCHHOHAYYHOTO
3HaHUSA IS KaKJIOro dYeloBEKa, HE3aBUCHMMO OT €ro mpodecCHOHATbHOU
JeATEeIIbBHOCTH, pa3indaTh (pakThl W OIEHKH, CPABHUBATh OILICHOYHBIC BBIBOJBI,
BUJICTh MX CBSI3b C KPUTEPHUSIMHU OIICHOK M CBSI3b C KPUTEPHUSIMH C ONpeIeTIEHHON
CHUCTEMOM LIECHHOCTEH.

—— BJIQJICHUE 3HAHUSIMH O HaAWOOJIee BAXXHBIX OTKPBITHSIX M JOCTH)KCHHUSX B
00J1aCTH €CTECTBO3HAHUS, MMOBJIMABIINX HA SBOJIIOIMIO MIPEACTABICHUN O TIPUPO/IE,
Ha Pa3BUTHE TEXHUKH U TEXHOJOTHIA;

—— Cc(OPMHUPOBAHHOCTh YMCHHS NMPHUMEHSATh €CTCCTBEHHO-HAYYHBIC 3HAHUS JIS
OOBSCHEHHUS OKPYKAIOIINX SBJICHUHA, COXpPAHEHHUS 3J0POBbS, OOECIECUCHUS
0€30MacHOCTH  KU3HENEATEILHOCTH, OEpPe)KHOTO OTHOIICHUS K  TPHUPOJIE,
paIlMOHAIBHOTO TPHUPOIOIIOIL30BAHUS, a TAK)KE BBIMOJHCHHUS POJIA TPAMOTHOTO
noTpeouTeNs;

—— c(hopMUPOBAHHOCTH MIPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS TIPUPOIBI U
CpeICTBaX M3y4YEHUS METaMHpa, MAKPOMHUpPA U MUKPOMHUDA; BIaJCHUE MpUEMaMU
€CTECTBEHHO-HAYYHBIX HAOJIOJEHUN, ONBITOB, WCCICAOBAaHUN W  OIEHKH
JIOCTOBEPHOCTH TIOJyUYE€HHBIX PE3YIbTaTOB;

—— BIIQJICHUE TIOHATUWHBIM ammapaToM €CTECTBEHHBIX HAyK, IO3BOJISIONIAM
MO3HABAaTh MHP, YIaCTBOBATh B IUCKYCCHIX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
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WCIIOJIb30BAaTh  PA3IMYHBIE  HWCTOYHWUKA  WHOOpMAIMU I8 TOATOTOBKHU
COOCTBEHHBIX padOT, KPUTHUECKH OTHOCUTHCS K coobienusm CMU, conepxammm
Hay4HYI0 HH(OpMaIIHIO;
— c(hOpPMHUPOBAHHOCTh YMEHUN MOHUMAaTh 3HAYMMOCTH €CTECTBEHHO-HAYYHOIO
3HaHMS JUISl KaXJOTro 4YeJoBeKa HE3aBUCUMO OT €ro MnpogecCuOHaIbHOU
NEeSATEIbHOCTH, pa3inyaTh (DAKThl M OLIEHKH, CPABHUBATH OILEHOYHBIE BBIBOJIBI,
BUJIETh UX CBA3b C KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPUEB C OINPEIEICHHOU
CUCTEMOU LIEHHOCTEM.

B pesynbpTate OCBOEHWS AUCIUIUIMHBI OOYYAIOIIMICS ODKEH OBJIAICThH
oOuumu (00IIeydeOHBIMI ) KOMIIETEHIIUAMM

« OK 1. IloHuMath CyHmIHOCTh U COLMAIbHYIO 3HAYUMOCTh CBOEH OyayIieit
npodeccuu, MPOosIBISATH K HEW yCTONYMBBIA HHTEpEC.

* OK 2. Oprann3oBbiBaTh COOCTBEHHYIO N€ATEIBHOCTh, BHIOMPATh TUIIOBBIC
METO/Ibl M CIIOCOOBI BBITTOJTHEHHS MPOGECCUOHANBHBIX 3a/1a4, OLIEHUBATh MX
3¢ PEKTUBHOCTD U KA4E€CTBO.

* OK 3. [IpunumaTth penieHust B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYaIUsIX U
HECTHU 32 HUX OTBETCTBEHHOCT.

* OK 4. OcymiecTBiaTh NOUCK U UCTOIB30BaHNE MHGOPMAIINH, HEOOXOTUMOM
JUISt 3¢hHEKTUBHOTO BBITIOJTHEHUS npodeccruoHaIbHbIX 3az1ad,
po(eCCHOHATIEHOTO U JIMYHOCTHOTO Pa3BUTHA.

* OK 5. lcnonw3oBath MHGOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJIOTHUU B
poheCCUOHATIBHOU JIEATEIIbHOCTH.

* OK 6. CamocTosITEnsHO ~ OMpeneisITh 3adaud  MpOo(ecCHOHATBHOTO |
JUYHOCTHOTO PAa3BUTHS, 3aHUMAThCSI CaMOOOpa30BaHUEM, OCO3HAHHO
MJIAHUPOBAThH MOBBIIICHUE KBATU(UKAIUU.

« OK 7. OpueHtupoBaTbCcsi B  YCIOBHSX  IOCTOSSHHOTO  OOHOBJICHHS
TEXHOJIOTUI B MPOGECCUOHATBHON e TETHHOCTH.

* OK 8. Opraau3oBbeiBaTh paboyee MeCTO ¢ COOJIFOACHUEM TPEOOBAHUM
OXpaHbl TPy/a, TPOU3BOICTBEHHOW CaHUTAPUH, HHPEKIIMOHHON 1
MPOTUBOIIOKAPHON OE30MTACHOCTH.

* OKO. IIposiBIsATh HETEPNUMOCTH K KOPPYIIIUOHHOMY MOBEJEHUIO.

* OK 10. Opranu3oBbIBaTh CBOIO KHU3Hb B COOTBETCTBUU C COI[UATILHO
3HAYMMBIMU TIPEICTABICHUSIMH O 3I0POBOM 00pase KU3HH, MOICPKUBATDH
JIOJKHBIA YPOBEHb (PU3UUECKOM MOATOTOBICHHOCTH, HEOOXOUMBIN JIJIs1
COIMATILHOM U TPOECCUOHATIBHON JIEATEIbHOCTH.

1.5. KosimuecTBO 4aCOB HA OCBOEHHE MPOrPaMMbI M CUMILINHBI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOyuatomerocst 162 yaca, B TOM 4ucie:
00s13aTENIBPHON ayIUTOPHOU yueOHOM Harpy3ku oOydaromierocs: 108 yacos;
CaMOCTOSITENIbHOM paboThl oOydaromierocss 54 yJaca.



2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM JUCITUITIJINHBI
2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bun yuyeO6Hoii padoThI Oovem uacoe

MakcumanbHasi yueOHasi HArpy3ka (Bcero) 162
O0si3aTesibHasi ayIMTOPHas YuyeOHasi Harpy3Ka (Bcero) 108
B TOM YHCJIE:

1a00paTOPHBIE 3aHATHS 20

NPAKTUYECKUE 3aHITHUS
CamocrosiTesibHas padoTa o0y4awierocs (Bcero) o4
IIpomesicymounas ammecmayus 8 popme ougpepenyuposanno2o 3auema
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2.2. TemaTu4yeCcKMi IJIAH U COIEPKAHUE YUe€OHOI JUCUUIJINHBI

HaumenoBanme pa3jaesioB
H TeM

Conep:kanue y4yeOHOIro MaTepuasa, J1ad0paTopHble U MPAKTHYECKUE PadoThI,
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst

O01neM yacoB

YpoBeHb
O0CBOEHHUA

duzuka

72148124

Benenue

®dusnka — (yHIaMEeHTaNbHas HayKa O pupoje. EcTecTBeHHO-HAayuHBIH METO/I IO3HAHUS,
€ro BO3MOYKHOCTH U I'PaHULbI IPUMEHUMOCTH.

EnuHCTBO 3aKOHOB IPUPOABI M COCTaBa BemecTBa Bo Beenennoit. OTKpbITHS B (PU3HKE —
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJOTUU IIPOU3BOICTBA.

1/1/0

Buowt oeamenvnocmu na yuyeonvlx 3aHAmMUAX:

Pa3sButue crocoOHOCTEW SICHO W TOYHO H3JIaraTh CBOM MBICIH, JOTHYECKH OOOCHOBBIBATH
CBOIO TOYKY 3pPCHUSA, BOCIIPUHHMATh W aHAJIU3UPOBATH MHCHUA CO6CCCIIHI/IKOB, IIpu3HaBasa
MPaBO JIPYroro 4elloBeKa Ha MHOE MHeHHe. [IpuBejeHue MPUMEpPOB BIMSHUS OTKPBITHHA B
(bH3I/IK€ Ha Iporpecc B TCXHUKE U TEXHOJIOTMU IMTPOMU3BOJACTBA.

Pa3zpean 1.

MexaHuka

20/13/7

Tema 1.1.
Kunemaruka

Cooepoicanue yuebHo20 mMamepuaia

=

Mexannueckoe nBuxkenue. Cucrema orcyera. TpaeKTOpHs IBUKEHUS.

[Tyts. [lepemeiienue. PaHoMepHOE npsiMoirHeHOe nBukeHne. CKOpOCTb.
OTHOCHTEIBHOCTE MEXAHMUYECKOTO JBM)KECHMs. 3aKOH CIOXKEHMs ckopocTted. CpenHss
CKOPOCTb IIPM HEPABHOMEPHOM JIBM)KEHMM. MrHOBEHHass CKOpPOCTb. PaBHOYCKOpEHHOE
npsiMoJIMHelHoe IBukeHue. Y ckopenue. CBOOOIHOE MaIeHue Tedl.

3

JlabopaTopnasi pabGora Nel. VccnenoBanue NBMXEHHS Teja MO JEUCTBHEM MOCTOSTHHOM
CHUIBI.

Buowt oeamenvnocmu na yueonvix zanamusax: O3HaAKOMIEHHE CO CIIOCOOAMH OMHCAHUS
MEXaHHUYECKOT'O JBMXCHUSI, OCHOBHOU 33[[3‘161\/’1 MCXAaHUKH. HSY‘IGHHG OCHOBHBIX (1)I/ISI/I‘~IGCKI/IX
BeJIMYMH  KHHEMATHUKH:  TEepeMEIIeHUs,  CKOPOCTH,  YyCKopeHus.  HabOmromenue
OTHOCUTCIIBHOCTH MCEXAHHUYECCKOI'O JIBUXCHMHS. qDOpMy.]'II/IpOBaHI/Ie 3daKOHa CJIOXKCHUA
ckopocTteil. MccrnenoBanne paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO ABHMKEHUS (HAa TpUMepe
CBOOOJIHOTO TaJICHUS TeJ) U PaBHOMEPHOTO JIBIDKEHHS Teja Mo OKpyxHocTH. [loHuMmaHue
CMBICJIa OCHOBHBIX (DM3MUYECKUX BEIUYHH, XapaKTEPU3YIOIUX PAaBHOMEPHOE JIBIKEHUE Tela
IO OKPY>KHOCTH.

Camocmosmenvnas pa60ma 06yttatomuxc;l : BBIIIOJIHUTHh  TECT ((HepaBHOMepHOG
ABHUIKCHUCY, PCIINUTD 3a1a41 Ha OMPCACIICHUC TapaMCTPOB ABUKCHU A
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Tema 1.2
JAnHamuka.

Cooepoicanue yuebHo2o mamepuaid

Macca u cwia. BzaumopeiictBue Ten. 3akoHbl JuHamMuku. Cuiibl B IPUPOAE. 3aKOH
BCEMUPHOI'O TATOTEHUS.

3aKoHbI COXpaHEHUs B MexaHuke. VIMiynbc Tenna. 3aKkoH coXpaHEeHHs UMITyJbca. PeakTuBHOE
nBxeHue. Mexanuueckas padota. MomHocTs. MexaHuueckast SHeprusl.

Kunernueckas sHeprus. Kunernueckas sHepruss u paOota. IloreHumanbHas sHeprus B
I'PaBUTALlMOHHOM I10JI€. 3aKOH COXPAaHEHUS IOJHONU MEXAHUYECKOM dHEPIuu.

Buowvt deamenvnocmu na yueonvix 3anamusax: lloHumMaHue cMmbiciia TakuX (U3MYECKUX
MOJZICJIEH, KaK MarepualbHas TOYKA, MHEPLMAJIBbHAs CUCTEeMa orcyeTa. V3mepeHue Macchbl
Tela pasn4HbIMM crocobamu. M3mepenue cun B3aumojeiicTBus Ten. Beruuciienue
3HAQ4YEHMs YCKOPEHHUs TeJI 110 U3BECTHBIM 3HAYCHHUSAM JACUCTBYIOIIMX CWJI U Macc TeJl. Y MEHUE
pasnuyath CUIy TsKecTd W Bec Tena. OObsCHEHHE M NPUBEACHHUE IMPUMEPOB SIBICHUS
HeBecoMocTH. [IpuMeHeHre OCHOBHBIX MOHATHH, (GOPMYJ U 3aKOHOB TUHAMHUKHU K PELICHUIO
3agay  OOBsICHEHHE PEaKTUBHOI'O JABHM)KEHHMsS Ha OCHOBE 3aKOHA COXPAHEHUS HMMITyJIbCa.
[IpuMeHeHHE 3aKOHAa COXPAHEHMS MMITYJIbCA JUIS BBIYMCICHUS M3MEHEHHHM CKOPOCTEH Tel
IPU UX B3aMMOAEUCTBUSX. Briuncnenne paboThl cUiI U U3MEHEHHs] KUHETUYECKOM SHepruu
Tena. Beruucnenue moTeHInanbHOM SHEPTUU TEl B TPABUTALMOHHOM I0JIe. XapaKTEepUCTHKA
[IPOU3BOJUTENBHOCTH MALLIUH U JBUTATENIEH C UCIIOIB30BAHUEM IOHATHS MOLIHOCTH.

Camocmoamenvnasa padoma o0yyarowuxca: pelINTh 3aJaud Ha 3aKOH JIBHXKECHMS,
BBITIOJTHUTH TECT «3aKOH COXpPAHEHUS dHEPTUW», MOATOTOBHUTH JoKiIaj «[IposiBieHne 3akoHa
BCEMHUPHOTO TATOTEHUS B PUPOJIEN.

Paznea 2

OcHOBBI MOJICKYJISIPHOH (DM3MKH M TEPMOAUHAMHKH

15/10/5

Tema 2.1.
MouexkysipHas puzuka

Cooepoicanue yuebHo20 mamepuaid

6

ATomuCTHUECKas TEOpHUsl CTPOEHHS BemiecTBa. HaOmioIeHus M OMBITHI, TOATBEPKIAIOIIIE
aTOMHO-MOJIEKYJIIDHOE CTpPO€HHE BemecTBa. Maccbl M pa3Mepbl MoJjekyd. TemioBoe
JBU>)KEHUE YaCTHUIl BEIECTBA. BpOYHOBCKOE IBHXKEHUE.

WNneansupiii ra3. TemmepaTypa Kak Mepa CpegHEHd KHHETHYECKOM DHHEPrHHM YaCTHII.
YpaBHEHHE COCTOSHUS UICAIBHOTO Ia3a.

Mogeny xuakoctu. IloBepxHOCTHOE HaTsKEHHWE W cMmauuBaHue. Kpucramimyeckue u
amMop(HBbIe BEIIECTRA.

2

JlaboparopHas padora Ne2. I3mepeHne BIaXXKHOCTH BO3AYyXa.
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Buowvt deamenvnocmu na yueonvix zanamuax: OopmMyIUpOBaAHUE OCHOBHBIX MOJIOKEHHM
MOJIEKYJISIPHO-

KHUHETUYECKOM TeopuH. BbIMOIHEHHE HSKCHEPUMEHTOB, CIy)XaluX O00OCHOBaHHEM
MOJICKYJISIPHO-KUHETHYECKON Teopuu. HaOmrogeHne OpOyHOBCKOTO JBWKCHHS W SIBICHUS
mud¢y3uu. OnpeneneHre napaMeTpoB BEIIECTBAa B ra3000pa3HOM COCTOSIHUM HAa OCHOBAaHUU
ypaBHEHUs COCTOSIHHSI HjeajbHOro rasza. llpencraBienue B Buie Tpaduka HU30XOPHOTO,
M300apHOTO U U30TEPMUYECKOTrO IMpolieccoB. Briunciienne cpeaHeil KHHETUYECKON SHEPTUr
TEIJIOBOTO JIBIDKCHHMS MOJIEKYJ 110 U3BECTHOM TemImeparype BeliecTBa. l3mepenue
BJIQKHOCTH BO3AyXa TepMoauHamMHuKa OKCIEPUMEHTAIbHOE HCCIEA0BaHNE TEIIOBBIX
CBOMCTB BEILIECTBA

Camocmoamenvnasa paboma o0yuarouuxca . BHITIOJIHUTH TECTOBOE 3aJjaHue, padoTa C 3
rpaduKaMH H30IPOIIECCOB.
Tema 2.2. Codeporcanue yuebHo20 Mamepuana 4
Tepmoaunamuka Buytpennsis sHeprus. Pabota u Teruioorjaua Kak criocoObl HK3MEHEHHUSI BHYTPEHHEH 2 2
sHepruu. [IepBoiii 3aK0H TepMOAMHAMHUKH. TeII0BbIC MATUHBI U UX IPUMECHEHHE. 2
Buowv oeamensnocmu na - yueOHbIX 3aHAmMUAX: DKCIEPUMEHTAIFHOE WCCIIEIOBAHHE
TEIUIOBBIX CBOWMCTB BemiecTBa. Pacder KolnWyecTBa TEIUIOTH, HEOOXOAUMOTO st
OCYIIECTBIICHUS TpoIlecca MPEBPAIICHUS BEIISCTBA M3 OJHOTO arperaTHOr0 COCTOSHUS B
npyroe. Pacuer u3MeHeHHs] BHYTpEHHEH 3HEpPruu Tell, paboThl U MEPEAaHHOTO KOJIMYECTBA
TEIUIOTHI HAa OCHOBAaHWU TIEPBOTO 3aKOHA TepMOAWHAMHKU. OOBSCHCHHWE MPUHIIUIIOB
JICHCTBUS TETJIOBBIX MAIIUH
Camocmoamenvnana paboma oOyuarwuwjuxca: TOATOTOBUTH cooOmieHue: (a3oBble 2
MEePEX0/Ibl, 3HAYCHNE BIAKHOCTH B KU3HH YeJIOBEKa U MPUPOJIC; IKOJIOTHUECKUE MPOOITISMBI,
CBSI3aHHBIE C pabOTON TEIUIOBBIX JBUTATENEH, BHITOJHUTH TECTOBBIC 3aJaHUSI.
Pasznen 3 OCHOBBI JJIEKTPOINHAMHKH 2171417
Tema 3.1 Codepoicanue yuebno2o mamepuana 6 3
DJIEKTPOCTATHKA BiaumopeiicTBue 3apsbKeHHBIX Tell. DJISKTPUUYECKUH 3apsi. 2
3aKOH COXpaHEHHMS NEKTPUUECKOTOo 3apsiaa. 3akoH Kynona.
DNEeKTPOCTaTHYECKOE TOJIE, €M0 OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXIY HUMH.
4

JlabopaTopHas padora Ne3. Ilposepka 3akoHa Oma i ydacTka LIEMH,
MOCJIEI0BATENBHOTO U NapaJlJIeIbHOTO COEAMHEHUS IPOBOAHUKOB.
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Buovt oeamenvnocmu na - yyeOuwix 3anamuax: BbplUuCIEHUE CUJ B3aUMOJICHCTBUS
TOYEUHBIX D3JEKTPUYECKUX 3apsA/ioB. BbluncieHwe HaNpspKEHHOCTH W MOTEHIMala
AJICKTPUYECKOTO IOJISI OAHOTO W HECKOJIBKHMX TOYCYHBIX 3apsfoB. M3mepeHwe pa3HOCTH
noreHuanos. IlpuBeneHne npuMepoB MPOBOJHUKOB, IUAICKTPUKOB U KOHACHCATOPOB.
HaGmronenue sBIEHUS  DIEKTPOCTATHYECKOW HMHAYKIMM W SBJICHUSA  IOJISAPU3AINHI
JURJICKTPHUKA, HAXOJSIIEr0Cs B 3JIEKTPUYECKOM TIOJIE.

CamocmosmenvHas paboma odbyuarowuxca: TOATOTOBUTH cooliieHne «OTKpbITHE 3aKOHA 3
«Kyinona»

Tema 3.2 Codeporcanue yuebHo2o mamepuana 4

IlocTosiHHBIN TOK [ToctosinubIif a1ekTpuyeckuit Tok. Cuiia ToKa, HanpsbKeHUE, SJEKTPUUECKOE COTPOTUBIICHHE. 2 3

3axon OMa JJ1 yJyacTKa IEKTPUYECKOU LIEIH.
JlabopaTopHas padoraNe 4 «U3mepenue I/IC u BHyTpPeHHero cONpOTHUBJICHHUS 2
HCTOYHUKA TOKA»
Buowt oeamenvnocmu na yueonvix 3auamusax: VzmMepeHHe MOLIHOCTH 3IEKTPUUYECKOTO
toka. M3mepenue DJIC u BHYTpEHHETO COMPOTUBIIEHUS UCTOYHUKA TOoKa. COOp W UCIIBITAaHUE
ANEKTPUYECKUX LIeTIeH C pa3TUYHBIM COSAMHEHUEM MTPOBOAHUKOB, pacueT UX MapaMeTpoB.
Camocmoamenvnana pabdoma o0yuarujuxca. TOATOTOBUTH COOOIIEHWE Ha TEMY: 2
«DQIIEKTPUYECKHI TOK B PA3IMYHBIX CpeJiax» - 3aJlaHue MO BapHaHTaM, PEIIUTh 3a1a4u

Tema 3.3 Cooeporcanue yuebno2o mamepuana 4

MarnuTHoe noJie MarHuTHOE 110JIe ¥ €0 OCHOBHBIE XapaKTepUCTUKH. J[eficTBHEe MarHUTHOTO MOJIS Ha 2 2

MIPOBOJHUK C TOKOM. 3aKOH AMIiepa.
DneKTpoaABUTaTeNb. SIBICHNE AIEKTPOMArHUTHOM WHIYKIIUH. 2
Buowt desmenvnocmu na yueonvix 3anamusax: HaOnrogeHue neiicTBUS MarHUTHOTO TOJIS
Ha TIPOBOJHHMK C TOKOM, KapTHHOK MAarHUTHBIX moned. dopMmynupoBaHHue MpaBuia JIEBOU
PYKH TSI OTIpeeNIeHUs] HampaBlIeHUs CUiibl Amrepa. Beuucienue cuil, NeHCTBYIOIIMX Ha
MPOBOJHUK C TOKOM B MAarHHUTHOM Tioie, OOBSICHEHWE TpPHUHIUNA JIEHCTBHS
anekTpoasuratens. VccnenoBanue sBIeHUS YIEKTPOMATHUTHON HHAYKIIUU.
Camocmoamenvnasn paboma o0y4aroujuxca: nNoAroTOBUTh COOOIIEHUE HA TEMY: 2
«["enepaTop 35eKTpuUeCcKUX KoneOaHu» - pelieHue 3aaad.

Pa3znen 4 Kos1e6anusi 1 BOJIHbI 6/412

Tema 4.1 Cooeporcanue yuebno2o mamepuana 2
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Mexannyeckue
KOJI€0aHUA U BOJHBI

CBoboansie konebanus. [lepron, yacrora u amrIuTyna kojaebanuii. 'apmoHuvecKre
KoJieOanusa. MexaHn4ecKue BOJIHEBI U UX BUBI.

3BYKOBBIC BOJIHBI. Y JIbTPA3BYKOBBIC BOJIHBI. YIIBTPA3BYK U €0 HCIIOJIb30BAHUE B MEUITUHE
"N TCXHUKCE.

Buowvl oeamenvnocmu na yuedonvix 3anamuax: IlpuBeneHue mpuMepoB KosieOaTenbHBIX
nBWKeHu#. MccnenoBanue 3aBUCMMOCTH MEpHOAa KOJIeOaHWI MaTeMaTH4ecKoro MasTHHKA
OT €ro JUIMHBI, MAacChl M AMIUIMTYIbl Kosiebanuid. OrpeneneHue yCKOPEHHsS CBOOOTHOTO
HaJieHus C MOMOIIBI0 MAaTeMaTH4ecKoro MasTHHKa. HaOmomenue koneOaHW 3Bydamiero
tena. [lpuBeneHne 3HAYEHHST CKOPOCTH PACHPOCTPAHEHHsS 3BYKa B PA3IUYHBIX CpEIax.
YMeHue o0bsACHATh MCIOJIb30BaHUE YiIbTpa3Byka B MeaulnHe. Halmronenue ocuuiorpamMmm
TrapMOHHUYCCKUX KoJIeOaHUM CHIIBI TOKA B Oe1u.

Camocmoamenshnas paboma odyyarouwuxca’ NOAroTOBUTH COOOIIECHUS: N300peTeHIE
paauo A.C. IlomoBa, mpuMeHEeHHE PaJHOI0KAIIUN, YKOJIOTHIECKHE TPOOJIEMBbI, CBSI3aHHBIE C
paboTOoil AaTOMHBIX ¥ THIPOCTAHIIUH.

Tema 4.2
DJIeKTPOMATHUTHBbIE
KO0JI€0aHUSA U BOJIHBI.

Cooepoicanue yuebHoeo mamepuaid

CBoOosHBIE 3JIeKTpOMarHuTHbIe Konebanus. KoneOaTenpHBIH KOHTYp. DJIEKTPOMAarHUTHOE
noJie. DJIEKTPOMAarHuTHele BOJIHBI. CKOpPOCTH AJIEKTPOMArHUTHBIX BOJH. CBETOBBIE BOJHBI.
Pa3BuTHe mnpencraBieHH O NMpUpOAE CBETa. 3aKOHBI OTPAKEHMUSI W NPEJIOMIICHHS CBETa.
JInnzel. @opMyiia TOHKOH JIMH3BIL.

Buowt oeamenvnocmu na yueOHvIX 3aHAMUAX:

OObsicHeHHEe TpEBpAIlCHUsT PHEPTUU B HUJACATBHOM KojebaTeabHOM KOHType. M3yueHue
yCTpoOiicTBa W TpUHLMIA JAeWcTBUA TpaHchopmaropa. AHaINW3 CXeMbl Iepeaadu
3JIEKTPOIHEPIUU Ha OOJIBIINE PACCTOSIHHUS.

[IpuBeneHre npuMepoB BUAOB PaIUOCBSI3U. 3HAKOMCTBO C YCTPONCTBaMH, BXOJSUIMMH B
cucreMy paanocss3u. O0cyxkaeHne ocoOeHHOCTeH pacpocTpaHeHus: paanoBoiIH. CBETOBbIE
BOJIHBI [ IprMeHeHne Ha MpaKkTHKe 3aKOHOB OTPAXKEHHUS U IPEJIOMJICHHS CBETA.

Camocmosmenvhnas paﬁoma 06yuammuxcu: BBIIIOJIHUTH TECTOBOC 3aJaHHUC, IMOJTIOTOBHUTH
COO6H_ICHI/I$IZ IMPUMCHCHUC CICKTPAJIBHOI'O aHajlIn3d, IMIPUMCHCHHUC y.IIBTpa(l)I/IOJ'ICTOBOl"O
I/IH(bpaKpaCHOFO H3JTYUCHUS, KBAHTOBLIC TCHCPATOPHLI U UX IPUMCHCHUC.

Pasznen 5

DJIeMeHThI KBAaHTOBOMH QU3NKH

6/4/2

Cooepoicanue yuebHo20 mamepuaid
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Tema 5.1 KBanroBas runoresa [Inanka. @orosnekrpuueckuii 3hdexr. 2
KBaHTOBEIC CBOliCTBA ®dusnka aroma. Moaenu ctpoenus atoma. OnsiT Pesepdopra.
cBeTa ®du3uKa aTOMHOTO Sipa U 3JIEMEHTapHBIX YacTull. COCTaB U CTPOEHUE aTOMHOTO SAIpa. 2
PagnoakTuBHOCTH. PagroakTHBHBIC H3ITyYeHHS U MX BO3/ICHCTBHE HA )KUBBIE OPTaHU3MBI.
Buowt oeamenvnocmu na yueoHvIX 3aHAMUAX:
Ha6monenue dorosnekrpudeckoro d¢dexra. Pacuer MakcuManbHOW KHHETUYECKOM
SHEPTHH SJEKTPOHOB pHu poTodddexTe.
Camocmoamenvnan padboma odyuarwuwguxca. « TecTtoBoe 3aJaHue Ha TeMy KBAHTOBBIE 2
CBOICTBA CBETa»
Pasnen 6 BcesieHHAS M €€ IBOJIIOI S 3/2/1 2
Tema 6.1 Cooeporcanue yuebno2o mamepuana 2
Crpoenne u paspurue Mopens pacumpsironieicst BeeneHHOR.
Bcenennoii. [Ipoucxoxaenne ConHeuHoi cuctemsl. CoBpeMeHHas (pu3nueckasi KapTuHa MUpA..
Buowvt deamenvnocmu na yueonvix zanamusax: OObICHEHHE MOJIEITH PACHIMPSIOUICHCS
Bcenennoit
Camocmoamenvnasn paboma odyuaroujuxca: Ilonroroska pedepara Ha Temy «Pu3nveckas 1
IPHUPOJIA 3BE3I»
XUMUSA 45/30/15
Bseoenue 3/2/1
Coodeporcanue yuebno2o mamepuana 2 2
2

XuMHYEcKash KapTUHA MUpPa KaK COCTaBHAsI YaCTh €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA.
Posib XMMUM B )KU3HU COBPEMEHHOI'O OOILECTBA.

[IpumeHeHne JOCTUKEHUIM COBPEMEHHOIN XMMUU B TYMaHUTapHOU cepe esaTenbHOCTH
o01ecTna.

XuMHYecKkoe cosiepkaHre yueOHON AUCUUILTHHBI «EcTecTBO3HaHME» P OCBOEHUU
cneuuanbHocteit  CIIO  conManabHO-?KOHOMHYECKOTO M TyMaHMTapHOTro  mpoduieit
poheCCHOHAITHHOTO 00pa30BaHUS.

Buowvt oeamenvnocmu na yueonvix zanamuax: PackpbeiTe BKIaga XUMUYECKON KapTHUHBI
MHpa B €JUHYIO
€CTECTBEHHO-HAYUYHYIO KApTUHY MHUpa. XapaKTepPUCTUKA XHMHH KakK IMPOU3BOIUTEIHHOU
CHJIBI 00IIIeCTBA.
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Camocmoamenvnan paboma odyuarowuxca: NoaAroToBUTh pedepar « OCHOBHbIE HCTOYHUKHI
3arpsi3HeHus: aTMocdepsl B Hipkeroponackoit obmactu» - pabora ¢ yuyeOHOM, CIpaBOYHOI
JUTEPaTypOil U HHTEPHET-PECypcamu.

OBIIAA 1 HEOPTAHUYECKAS XUMM A

24/16/8

Tema 7.1
OcHOBHbBIC MOHATHA U
3aKOHBI XHMHUH

Cooepoicanue yuebHo20 mamepuand

[Ipeamer xumuu. BemectBo. AToM. Mosekyna. XuMHAYECKHIA 3JIEMEHT U (DOPMBI €ro
cymiectBoBaHus. [IpocTeie U clioXKHBIC BEIIECTBA.

Buowi oeamenvnocmu na yuebnvix 3auamuax: YMEHHUE 1aThb ONPEIECICHUE U ONIEPUPOBATh
CIIEAYIOIMMH XUMUYECKUMU TOHATUSIMU: «BEIIECTBO», «XUMHUYECKHH 3JIEMEHT», «aTOM,
«MOJIEKYJIa», «OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJSIpHAs MAcChl», «HOH», «aJJIOTPOIH»,
«U30TOMbBI», «XMMHUYECKAs CBS3bY», QIEKTPOOTPHULATEIBLHOCTDY, «BAJEHTHOCTHY», «CTEIEHb
OKHCIICHUSD», «MOJb», «MOJIIpHAs Macca», «MOJISPHbI 00beM TIa3000pa3HbIX BELIECTBY,
«BEILIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS», «PACTBOPBI», «IJIEKTPOJIUT U
HEIEKTPOJIUTY», <QIEKTPOIUTHUYECKAs AMCCOLUALMA», «OKUCIUTEIb U BOCCTAHOBUTEIbY,
«OKHCJIEHME M BOCCTAHOBJIEHHME», «CKOPOCTh XUMHYECKOW peakuuu», «XUMHUYECKOe
paBHOBECHE»,  «YIJEPOJHBIM  CKeneT», «pYHKUMOHAJbHAs TpYHNa»,  «U30MEpUs»
dopMyIupoBaHHE 3aKOHOB COXPAHEHHS] MAacChl BEIIECTB U MOCTOSIHCTBA COCTABA BELIECTB.
VYcTaHOBIIEHNE NPUYUHHO-CIEACTBEHHON CBSA3M MEXAY COACPKAHMEM OTHUX 3aKOHOB U
HalMCcaHUeM XUMHUYECKUX (OPMYJI U ypaBHEHUH.

Camocmosmenvhas paﬂoma: Pemenwne 3aga4 Ha OCHOBHBIC 3aKOHBI XMMUHU.

Tema 7.2
Iepuoauyveckuii 3aKoH
u Ilepuoanyeckas
cHCTEeMa XUMHYECKUX
jemenToB /1. U.
MenpaeneeBa

Coodeporcanue yuebno2o mamepuana

OtkpsiTue Ilepuoanueckoro 3akona. [lepuonnyeckas cucreMa XMMHUYECKUX 3J1eMeHTOB /1.
H. Menneneesa.

3nauenue [lepuoguyeckoro 3akona u [leproguueckoil CHCTEMBI XUMUYECKHUX JJIEMEHTOB
. 1. Meneneesa [uist pa3sBUTHs HAYKU U IOHUMaHUs XUMAYECKON KApTUHBI MUPA.

Buovt Oeamenvnocmu na  yuebnwvix 3anamuax: PackpbiThe (QU3HMUECKOTO CMBbICIA
cumBouka [lepuogudeckoit Tabmuibl Xumudeckux demeHToB J[. . MenneneeBa (HomepoB
JJIEMEHTa, MEepUuoJia, TPYNIbl) M yCTAaHOBJICHHE MPUYMHHO-CIEACTBEHHOW CBS3M MEXKAY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH HM3MEHEHHS CBOICTB DIIEMEHTOB W OOpa30BaHHBIX
MMH BEUIECTB B MEPHOAAX M Ipynmnax. XapakTepUCTHKA HJIEMEHTOB MaJIbIX NEPUOJIOB MO UX
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nonoxxenuto B [lepuoanueckoii cucreme /. 1. Mennaeneena.

Camocmosmensnaa padoma oOyuaroujuxca:. TOITOTOBKA CcOOOIIEHUS (KOMIBIOTEPHOM
npe3entanun) no teme: «llepuoanueckuii 3akon u Ilepuoanyeckasi cucTeMa XUMHUYECKHUX
snemeHToB J[.M1.MeHeneeBa u CTpoeHre aToMay; pelieHue BapUaTUBHBIX 3a7a4.

Tema 7.3
Crpoenue BemecTBa

Cooepoicanue yuebno2o mamepuana

KoBasienTHas cBsA3b: HeNoJsipHas U noJsipHas. MloHHas cBsA3b. KaTHOHBI M aHUOHBI.
Mertannuueckast cBsi3b. BonopoaHast cBs3b.

Buowvt deamenvnocmu na  yueonvix 3anamuax: OObSICHEHHE CYUIHOCTH XMMHMUYECKHUX
npoueccoB. Kiaccupukays XMMUYeCKUX PEakLUii 110 pa3InYHbIM ITpU3HaKaM Breinonnenue
XUMHAYECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHH C MPABUIIAMU TEXHUKH O€30ITaCHOCTH.
HaGmonenue, pukcupoBaHie U ONMKUCaHKUE PE3yIbTaTOB IIPOBEACHHOTO SKCIEPHUMEHTA.

Camocmoamenvnan paboma odyyarowuxca . pelieHue BapuaTUBHbBIX 33/1a4;10IIOTOBKA
cooOmIeHus (KomnvlomepHotl TIPE3CHTAINH ) TIO TeMe: «XUMHUYECKasi CBS3b»; MOATOTOBKA
pedepara o Teme: «KoMIieKCHbIE COeTUHEHUSD.

Tema 7.4
Bona. PacTBopsl

Cooepoicanue yuebHo20 mamepuand

Boga B npupoze, 0bITy, TEXHUKE U Ha IPOU3BOACTBE. PU3NUYECKUE U XUMUYECKHE CBONCTBA
Bozbl. OnpecHEHNE BOJBI. ATPEraTHBIE COCTOSHUS BOABI U €€ NEPEXOBI U3 OJJHOTO
arperaTHoro COCTOSHHUA B IPYTO€.

Jlaboparopuasi pabora Ne 5 [IpurotoBieHue pacTBopa 3aJJaHHON KOHIIEHTPAIIUH.

Buowt oeamenvnocmu na  yuebnvix 3anamuax: Vicnonab3oBaHue B yueOHOW W
npoeCCUOHATILHON JIeSITEIbHOCTH XUMHUYECKMX TEPMHUHOB M CHUMBOJMKHU. Ha3biBaHue
M3YYEHHBIX BEIIECTB MO TPUBUAIBHON WIM MEXIYHapOJAHONW HOMEHKIJIAType M OTpa’keHue
COCTaBa 3TUX COEJUHEHUH C TMOMOUIbI0 XUMHUYECKUX (opMyn. OTparkeHHEe XUMHYECKHX
IIPOLIECCOB € ITOMOIIIBIO YPAaBHEHUN XUMUYECKUX PEAKIIUH.

Camocmoamenvnaa paboma o0yuarouguxca: TOATOTOBKA COOOLICHUs (KOMIIBIOTEPHOU
Ipe3eHTalumu) no Teme: «PacTBopel BOKpYr Hac», «Boja kak peareHT M Kak cpena Uit
XMMHYECKOro npouecca», «TUIIbl pacTBOPOBY.

Tema 7.5
XruMHUYeCKHe peaKkiuu

Cooepoicanue yuebno2o mamepuana

[TonsiTre o xuMuyeckoi peakuu. TUIbl XUMUYECKHX peakiuii. CKOpOCTh peakiuu u
(akTOpHl, OT KOTOPBIX OHA 3aBUCUT. TeruioBoi 3pPeKT XuMUIECKON peakiui. XUMHUECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.
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Buovt oeamenvnocmu na  yueonvix 3anamuax: Vcnonp3oBanue B y4eOHOW U
poeCCUOHATILHON  JeSITEIbHOCTH XUMHUYECKMX TEPMHUHOB U cUMBOJuKU. Ha3piBaHue
M3Y4YEHHBIX BELIECTB IO TPUBUAIBHON WJIM MEXIYHAPOJHON HOMEHKJIATYpE M OTPaKEHUE
COCTaBa 3TUX COECJUHEHUH C MOMOULIbIO XUMHUYECKUX (opMyn. OTpakeHHEe XUMHYECKHX
MPOLECCOB C IOMOUIBIO YPAaBHEHUN XUMHUUYECKUX peaKuuii. XHUMUYECKUE PEAKLHHU
OOBsicHEHHE CYIIHOCTH XMMHYECKHX IpoueccoB. Kiaccudukanus XuMHUUECKUX peakiuil mo
pa3IMYHbIM IPU3HAKAM.

Camocmoamenvnaa paboma obyuarouwjuxca: pelieHue BapUATUBHBIX 3a/ay; MOATOTOBKA
Co00MIeHNUsT (KOMITBIOTEPHOU MPE3EHTAINH) TI0 TeMe: «XHUMUYIECKOe paBHOBECHE»; padboTa C
y4eOHOM, ClIPaBOYHOMN JIUTEPATYPON M HHTEPHET-PECYPCAMH.

Tema 7.6 Cooeporcanue yuebno2o mamepuana 2
Kaacenpukanus Okcuabl, KUCIOTBI, OCHOBaHUs, coyid. [lonatue o rtuzaponusze conedd. Cpena BOIAHBIX
HEOPraHM4YeCcKHX pacTBOPOB COJICH: KHCIIasl, HEUTpaibHas, 1ejiouHas. Bomgopoansiii mokasarens pH pacTeopa.
COeIMHEHUI U UX
cBOIiCTBA. Buowvi desamenvrnocmu na yueonvix 3anamuax: XapakTepUCTUKa COCTaBa, CTPOCHUS U
OOIINX CBOMCTB BaKHEHIIINX KJIACCOB HEOPTAaHUUECKUX COCAMHEHMIA.
Camocmoamenvnan paboma ooyyarouuxca: pelieHne BapuaTUBHbIX 3a/1a4; MOATOTOBKA
cooO1IeHns (KOMITBIOTEPHON Mpe3eHTalun) o reme: «Kaacchl HeopraHu4eckux
COEIMHEHMI»; paboTa ¢ y4eOHOM, CIIPaBOYHON JIMTEPATYPOIl U HHTEPHET-PECYPCAMH.
2

Tema 7.7 Metasasbl.
Hemeraibl.

Coodeporcanue yuebno2o mamepuana

Obmue ¢usnueckne U XUMUYeCKue cBoicTBa MeTayioB. OOImIast XapakTepuCcTUKa TJIaBHBIX
MOJrPYII HEMETAJUIOB Ha MIPUMEpPE I'aJIOT€HOB.

Baxneiimne COEIMHEHHMS METAUIOB M HEMETAUIOB B IPUPOAE U XO3SIMCTBEHHOMU
JesITeTbHOCTH YeJIOBEKa.

Buowvt deamensnocmu na yueOnvx 3anamusax: XapaKTEPUCTUKA CTPOCHHS aTOMOB H
KPUCTAJIJIOB ¥ HAa TOW OCHOBE —OOIIMX (PU3UYECKHX U XUMUYECKHX CBOWCTB METANIOB U
HEMETa/UIOB. XapaKTepPUCTHKA COCTaBa, CTPOEHUS, CBOWCTB, TOJYYCHHS W TIPUMCHEHHUE
BOXHEHIINX HEMETAUIOB. XapaKTepUCTHKAa COCTaBa, CTPOCHHUS U OOIIHUX CBOKHCTB
BOXHEHIINX KJIACCOB HEOPTaHMYECKUX COCTUHEHUM.

Camocmoamenvnaa paboma odyuaroujuxca: - pelieHNe BapUaTUBHBIX 3a/1a4; MOATOTOBKA
pedepara mo Teme: «Meramwasl», «Hemetamuiby; pabora c  y4eOHOHM, CIPaBOYHOI
JIUTEPaTypO U HHTEPHET-PECYPCAMU.
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Pa3nen 8

Opranuveckast XuMHs

12/8/4

Tema 8.1 OcHoBHEBIE
MOHSATHS OPTraHNYeCKOI
XHMHUH U TeOPHUsi CTPOEHUS
OpPraHuYecKux
coeTUHEHUH.

Cooepoicanue yuebno2o mamepuand

2

[TonsTe uzomepuu. Buabl mzomepuu: CTpyKTypHasi (YIJIE€pOAHOTO CKeNleTa, MOJIOXKEHUS
KpaTHON CBs3M WM (YHKIMOHAIBHOW TpPYIMIBI), MPOCTpaHCTBEHHas. MHoroobpasue
OpraHMYecKUX coeAuHeHui. OCHOBHBIC TOJIOKEHUS TEOPUH CTPOCHUS OpPraHMYECKHUX
coequHeHn. MHOTOOOpa3ue opranuveckux coequHeHuil. [lonsTre n3oMepum.

2

Buowt oeamenvnocmu na yueonvix 3anamusax: OnrcaHue coCTaBa U CBOMCTB BaXKHEHIIINX
Mpe/ICTaBUTENEeH OpraHMUeCKUX COSMHEHMI: METaHOJIa U 3TAHOJIa, CIIOKHBIX A(UPOB,
YKUPOB, MbLJI, KAPOOHOBBIX KUCJIOT (YKCYCHOM KHCIJIOTHI).

Camocmoamenvnasn paboma odyuarousuxca: NoAroToBKa JOKJIaJA0B U pedepaToB 1O
teMaM: «OKuznb u nestensHocts A.M. bytinepoBay. «Butanusm u ero kpax»; padbota ¢
y4eOHOM, ClIpaBOYHOM JINTEPAaTYpPOH U HHTEPHET-PECYPCaMH.

Tema 8.2 YriieBogopoanst

Cooepoicanue yuebHo20 mamepuaid

[IpenenbHble U HENPEAEIbHbBIE YIIEBOAOPOAbL. Peakuus nonumepusanuu. [Ipupoausie
HCTOYHUKH YTJIEBOJOPOIOB. YTJIEBOJOPOIbI KAK OCHOBA MEXIYHAPOIHOIO
COTPY/IHUYECTBA M BAXHEUITNIA NCTOYHUK (hopMupoBanus Oromkera PO.

Buowt oeamenvnocmu na yueonwvix zanamusax: ONucaHue COCTaBA U CBOMCTB BaXKHEHIIMX
MIPEJICTABUTENICH OPraHUYeCKUX COCAMHCHUN: MOHOCaxapuaoB (TJIFOKO3bI), TUCaXapHIOB
(caxaposbl), monHMcaxapuaoB (Kpaxmana W UEJUIIONIO3bI), AMUHOKHUCIOT, OEIKOB,
MCKYCCTBEHHBIX H CHHTETHYECKHUX TTOJMMEPOB.

Camocmoamenvnaa padoma obyuarwuxca. pelleHUe BapuaTHBHBIX 3ajad; pabora ¢
y4eOHOM, CIPaBOYHON JIUTEPATYPON U HHTEPHET-pECypcamu.

Tema 8.3
Kucaopoacoaepxamme
OpraHuyeckKue BellecTna.

Coodeporcanue yuebno2o mamepuana

[IpencraBurenu KUCIOPOACOAEPKAIIMX OPraHUYECKUX COCIMHEHUI: MEeTUI0BbIN U
STUJIOBBIA CIIUPTHI, TIUIEPUH, YKCYCHAsI KUCIIOTA. JKUPBI Kak CIOKHBIE 3(QUPBL. YTICBOIBI:
IJIFOK03a, KpaxMall, [eJII0I103a.

Buovt oeamensnocmu na  yueonvix 3anamuax: OOBSICHEHHE CYIIHOCTH XHUMHYECKHX
npoueccoB. Kinaccuduxanus XMUMHUECKUX peakyil o pa3InyHbIM MpU3HaKaM BrinonHenue
XUMHUYECKOT0 SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C MPABUIIAMU TEXHUKU O€30MACHOCTH.
HaGmonenne, pukcupoBaHue 1 OMHMCaHNE PE3yIbTaTOB MPOBEACHHOTO SKCIEPHUMEHTA.

Camocmosamenvnasa paboma obyuarouwuxca. IloaroroBka pedepara Ha Temy «JlelicBue
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OTHUJIOBOI'O CIIMPTA HA OPraHU3M YCJIIOBCKA)).

Tema 8.4 Codeporcanue yuebHo20 Mamepuand 2 2
A3oTcoaepaxamme AMUHBI, aMUHOKHUCIOTHL, 6enku. CTpoeHue u Ouonornyeckasi GyHKIUS OEIKOB. 2
OpraHM4yecKue [TIimactmacce! 1 BonokHa [loHsiTHe 0 mmacTMaccax U XMMUYECKUX BOJIOKHAxX. HatypanbHele,
coeUHEeHUsI CUHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA
Buowt oeamenvnocmu na yueonwvix zauamusax: ONucaHue COCTaBa U CBOMCTB BaXKHEHIINX
Mpe/ICTaBUTENIe OpraHMYeCKUX COEJIMHEHUN: aMHHOKHCIOT, OENKOB, HCKYCCTBEHHBIX U
CUHTETUYECKUX MOJIUMEPOB.
1
Camocmoamenvnaa paboma oOyuarowuxca: pelieHUE BapUATUBHBIX 3aaad; paboTa c
yueOHOM, CIPaBOYHOM JIUTEPATYPOH M HHTEPHET-PECYPCaMHU.
Pasznen 9 XUMUAS U KH3Hb 6/4/2
Tema 9.1 Cooeporcanue yuebno2o mamepuana 2 2
XHUMHSA ¥ OPraHU3M XUMUYECKHUE 3JIEMEHTHI B OpraHu3Me yenoneka. Oprandeckue U HEOpraHMUeCKre BellecTBa. 2
yeJi0BeKa OCHOBHBIE KU3HEHHO HEOOXOJHUMBIE COCIUHEHUs: OCJIKH, YIJIeBOMAbBI, >KUPBI, BUTAMHUHBI.
VYrneBoabl — TJIaBHBIM MCTOYHUK OHHEPruM opraHu3Ma. Pojb >KUpPOB B OpraHusMe.
XO0JEeCTepUH U €ro PoJib B 3JJ0POBLE YEIIOBEKA.
MuHepanbHble BEIIECTBa B MPOJYKTaX MUTaHHs, MUIIEBble qo0aBku. COanaHCHpPOBaHHOE
MUTaHUE.
Boga. KayectBo Bojbl. Moromue u yuctsmue cpeactsa. [IpaBuna 6e3omacHoit paboThl co
cpelicTBaMH OBITOBOM XUMMUH.
Buowt oeamenvnocmu na yuyeonvlx 3anamusnx:
OreHKa BIMSHUS XUMUYECKOTO 3arpsI3HEHHS OKPYKAIOIIEH Cpe/lbiIbHa OpTraHu3M YeJIoBeKa U
JpyTHe KUBbIE OPTaHU3MBI.
Camocmoamenvnan paboma ooyuarowuxca:. Ilonrorosuts pedepar «lleppas momorurs 1
MIPH MUIIEBBIX OTPABICHUAX», «BIHsSHNE HAPKOTUYECKUX BEIIECTB HA MUIIEBAPUTEIHHYIO
CUCTEMY»
Tema 9.2 Cooepoicanue yuebno2o mamepuana 2 2
2

Xumus B ObITY.

Boga. KauectBo Bobl. Mororue u unctsmue cpeactsa. [IpaBuia 6e3omacHoi paboThI co
CpeICcTBaMU OBITOBON XUMUHU.

Buowt oesamenvnocmu na yueonvix sanamuax: OObICHEHHE XUMUYECKHUX SBJICHHM,
MIPOUCXOSIINX B MPUPOJIE, OBITY M Ha MPou3BoIcTBE .COOII0IeHNE TTPAaBUII IKOJIOTHUECKHI
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IpaMOTHOIO TIOBEJIEHUS B OKPYXAIOLIEH cpene.
OneHka BIUSHUSA XUMHYECKOTO 3arps3HEHUS] OKPY)KAIOLIeH Cpeabl Ha OPraHu3M YeJOBeKa
U JIpyTue KUBbI€ OPraHU3MBI.

Camocmoamenvnasa paboma odyuarouguxca: IlonroroBka pedepara Ha remy «ITAB»

Pa3zpen 10

BuoJsgorus

45/30/15

Tema 10.1
Bbuoaorus —
COBOKYIHOCTb HAYK 0
JKHBOM pUpoe.
MeToabl HAYYHOT O
MO3HAHHUSA B OMOJIOTHH

Cooepoicanue yuebno2o mamepuand

2

XKupas npupoaa kak 00bEeKT U3ydeHusi Onosoruu. MeTobl UcclieJOBaHUsI )KUBOI MPUPOIbI
B Ouonoruu. OnpeneneHune KU3HM (C MPUBJICYCHUEM MaTepraa U3 pas3iesioB GU3UKU U
XUMHH). YPOBHU OPraHU3aINH KU3HU

2

Buowt oeamenvnocmu na yueonvix 3anamuax: 3HaKOMCTBO C 00bEKTaMH U3Y4EHUS
6uosioruu. BersiBnenue poau 6uoaoruu B GOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHHBl MUPA U IPAKTUYECKOU AESITEIBHOCTH JIOJEH.

Camocmoamenvhnasn paboma odyuarouguxca: 11oAroTOBUTH COOOLICHNS HA TEMY:
« MeTo1pl HAyYHOTO MO3HAHUS B OMOJIOTUI

Tema 10.2
Kiaerka

Cooepoicanue yuebHoeo mamepuaid

Uctopuss u3yuenuss kinerku. OCHOBHBIE IIOJIOKEHUS KJIeTOYHOW Teopun. Kierka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAST  (3JIeMEHTapHas) enuHUNna >Ku3HU. CTpoeHue KIEeTKH.
[IpokapuoTbl M SyKapuoOThl — HH3IIME W BBICHIME KJIETOYHblE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH dyKapuoT. Kietounoe s1po.

OyHKIMS ~ Aapa:  XpaHEHWe,  BOCIPOM3BEICHHME W [epefada  HAcJeACTBEHHOM
MH(OPMALIUU,PETYSAIUS  XUMUYECKOM aKTUBHOCTH KIeTKU. CTpykTypa u  (QYHKIUU
XpOMOCOM. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHHE XMMHYECKHUX 3JIEMEHTOB. Heopranuueckue BeniecTBa B COCTaBE
KJIeTKkd. Poib BOJBI Kak pacTBOpPUTENS M OCHOBHOIO KOMIIOHEHTa BHYTPEHHEW Cpebl
OpPraHu3MoOB. YTJIEBO/bI M JUMHBI B KiIeTke. CTpyKTypa u 6uonorndeckue GyHKIUNA OETKOB.
CrtpoeHue HyKJICOTHUIOB U CTpyKTypa moaunykiaeotuaabix neneit JJHK u PHK, AT®.
Bupycs! u 6akrepuodaru. Heknerounoe crpoeHue, sKu3HEHHBIN UK U €r0 3aBUCUMOCTh OT
KJIETOYHBIX (OpM KU3HHU. Bupycel — B030yauTenu MHGEKINOHHBIX 3a00JIeBaHU; TOHSITHE
00 oHkoBupycax. Bupyc wummyHomeduimuta uenoBeka (BUY). Ilpodummaktuka BUY-
WH(EKINN.

JlabopaTopHasi padora Ne6 «MuTO03 B KJIETKAX KOHYHKA KOPHS JYKa)

Buowt oeamenvnocmu na yueoHvlX 3aHAMUAX:
3HAKOMCTBO C KJIETOYHOW Teopued CcTpoeHus opranu3moB. llosydyeHue mpeacraBieHHs O

22




POJI OPTAaHUYECKUX U HEOPIaHUYECKUX BEILECTB B KIIETKE.
3HaHUE CTPOEHUS KIETOK IO pe3yiabTaraM padOThl CO CBETOBBIM MHKPOCKOIIOM. YMEHHE
OIMCHIBATh MMKpPOIIPENapaTbl KIETOK PACTEHUH. YMEHHE CPAaBHUBATH CTPOCHME KIIETOK
pacTeHUil U KUBOTHBIX 10 IOTOBBIM MHUKPOIpPENapaTaM.

Camocmoamenvrnasa paboma o0yuaroujuxcsa: BbIIIOIHEHNE TECTOBBIX 3aJaHUM, IOATOTOBUTH
COOOIIIEHUs: BBIOJIHCHUE TECTOBBIX 33JIaHUN , TIOJTOTOBUTH COOOINEHUS: KJICTKH KpPOBH,
MEXaHH3M UMMYHUTETA ,BO3/ICHCTBIE OAKTEPHil U BUPYCOB HA KIETKY

Tema 10.3
Opranusm

Cooepoicanue yuebno2o mamepuana

Opranusm — eauHoe 1enoe. MHOroo6pasue opraHu3MoB.

OOMeH BeUIECTBOM W JHEPrHEeH C OKPYKAIIIeH Cpenoll Kak HEoOXOJUMOe YCIOBHE
CYLIECTBOBaHMS KUBbIX cHCTeM. CIOCOOHOCTh K CaMOBOCHPOM3BEICHHUIO — OJHA U3
OCHOBHBIX OCOOEHHOCTEH JKMBBIX OpraHW3MOB. JleTieHne KIeTKH — OCHOBA POCTa, Pa3BUTHA
Y Pa3MHOKEHUSI OPTaHU3MOB.

becrnionoe pasmuoskenue. IlonoBoii mponecc u mojaoBoe pazMHOeHHe. OII0JOTBOPEHHE,
ero OMOJIOrMuecKoe 3HAUCHHUE.

[TonsTne 00 WHAMBHIyaTLHOM (OHTOTE€HE3), JMOpHOHAIBLHOM (IMOpHWOTreHe3) U
MOCTAMOPHUOHANBHOM pa3BUTUU. WHIMBUAYaNbHOE pa3BUTHE YEIOBEKA M €ro BO3MOXKHBIC
HapyLICHHUS.

OOmme mpeacTaBleHMsT O  HACHEJICTBEHHOCTM W W3MEHUMBOCTU. ['eHeTmueckas
TEPMHUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HaclyieoBaHus. HacienoBanue npu3HakoB y
yenoBeka. [lomoBeie xpoMocoMbl. CLEIUIEHHOE ¢ NOJIOM HacienoBaHue. HacnenctBeHHble
00J1€3HU YeIoBeKa, UX MPUUYUHBI U npodriakTuka. CoBpeMeHHbIE IPEICTABICHUS O T€HE U
TEHOME.

I'enernueckue 3akoHOMepHOCTHM wu3MeHuUMBOCTH. Kiaccubpukauus ¢(opM H3MEHUMBOCTH.
BnusiHue MyTareHOB Ha OPraHHU3M UY€JIOBEKa.

[Ipenmer, 3a1aun U METOJBI CeIEKIUU. | eHeTHUeCKHe 3aKOHOMEPHOCTH CEJEKLUU. YUeHue
H. 1. BaBuiioBa 0 ieHTpax MHOTroo0pa3us ¥ MPOUCXOKIACHUS KyJIbTYPHBIX PACTECHUH.
buorexHonorus, ee 1O0CTHKEHNUS, IEPCIIEKTUBBI Pa3BUTHSL.

Buowt oeamenvnocmu na yueonvix 3anamuax: 3HaHue OCHOBHBIX CITIOCOOOB Pa3MHOKECHUS
OpraHU3MOB, CTaJIMii OHTOTE€HE3a Ha MPUMEpPE YeNoBeKa. 3HaHWE MTPUYHH, BbI3bIBAIOLIUX
HapyIIeHUS B Pa3BUTHUH OPTaHU3MOB. ¥ MEHHE MOJIb30BaThCS TCHETUUECKOW TEPMUHOJIOTHEHN
Y CUMBOIIMKOH ,peliaTh MPOCTEHIIINE TeHETUUECKUE 3a]]aui. 3HaHWE 0COOEHHOCTEH
HAaCJIEACTBEHHON M HEHACIICICTBEHHONW N3MEHYMBOCTH M UX OMOJIOTUYECKON POJIH B
9BOJIOLIMU JKHBOTO.
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Camocmosamenshnan paboma odyuaromuxcs. « Boznericreue pu3nuecknx Harpy30K Ha
CEpJCYHO-COCYIUCTYIO CHCTEMY H JIBIXaTeIIbHYIO CUCTeMbI», «[IpoduiakTuka 3ab60neBaHuit
OTIOPHO-/IBUTaTEIbHON CUCTEMBI.

Tema 10.4
Bun

Cooepoicanue yuebHo2o mamepuaid

DBOIIIOLIMOHHAS TEOPUS U €€ POJib B POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOU
KapTUHbl Mupa. Bua, ero kpurepuu. [lomynsums Kak CTpyKTypHas €AMHULA BUAA U
sBosonnu. CuHternueckas teopus 3Bomtonuu (CTD). J[BuKyline CHUibl 3BOJIOLUU B
cootBercTBUM ¢ CTD.

Pesynbrarel 3Bomonuu. CoxpaHeHHE MHOroo0Opasusi BHMJIOB KaK OCHOBA YCTOMYMBOIO
pa3Butus Ouocdepsl. [lpuumHbl BbIMUpaHUS BHIOB. buosormuyeckuid mporpecc Hu
OMOJIOTUYECKHI perpecc.

I'unote3bl MPOUCXOXKICHUS )KU3HU. Y CII0)KHEHHE JKUBBIX OPraHU3MOB Ha 3eMile B Ipolecce
9BOJIIOLIMU. AHTPOINOI€HE3 U €ro 3aKOHOMEPHOCTH. Jloka3aTenbCcTBa pOJICTBA YEIOBEKA C
MJIEKOIUTAIOIUMH >KUBOTHBIMH. ODKOJOIMYECKUe (aKTOpPbhl AHTPOIOI€HE3a: YCIIOKHEHHE
MOMYJISIIUOHHOM CTPYKTYpPBI BUJ1a, U3TOTOBJIEHUE OPYIUI TPYAA, IEPEXO] OT PACTUTEIBHOIO
K CMEUIAaHHOMY THUIy TIIUTaHMs, MWCIOJb30BaHUE OTHA. [losiBIeHHE MBICIUTENbHON
JIESITENIbHOCTH U WIeHOpa3ienbHOU peun. [IporcxoxkeHne yenoBeyeckux pac.

Buowt deamensnocmu na yueOHwbIX 3anamuax: YMEHUE aHAJIU3HPOBATh M OLICHHBATH
PA3JIMYHBIC TUIIOTC3bI IMMPOHUCXOXKIACHUA KHU3HHU Ha 3emie. YMenue MMPOBOAWUTE OITMCAHUEC
ocobell ogHOrO BHIa MO MopdosorndeckoMy Kpurepuro. PasButue crocoOHOCTell sICHO U
TOYHO H3JIaraTb CBOU MBICJIH, JIOTMYCCKU 000CHOBBIBATL CBOIO TOYKY 3PpCHUS, BOCIPUHUMATD
U aHaJM3MPOBAaTh MHEHHsS COOECeITHHKOB, NMpPU3HABas IMPaBO JPYroro 4YejJoBEeKa HAMHOE
MHEHHE. YMEHHE J0Ka3bIBaTb pPOACTBO YECJIOBCKA W MIICKOIIMUTAKOIINX, O6IIIHOCTI) n
PaBEHCTBO YEJIOBEYECKUX Pac

Camocmosmenvhnas pa60ma 06yltalomuxc;1: BBIIIOJIHUTE TECTBI, » COCTABUTH CXEMY C
IIpuMEpaMunu ((KJ'IaCCI/I(I)I/IKaI_II/ISI JKHMBBIX OPraHU3MOB».

Tema 10.5
IKOCHUCTEMBI

Coodeporcanue yuebno2o mamepuana

Buowt oeamenvnocmu na yueonvix 3anamusnx: llpenver u 3agadun SKOJIOTHU: YIeHUE 00
IKOJIOTHUECKUX (DaKTOpax, yuyeHHE O COOOIIecCTBaX OpPraHW3MOB, y4deHHEe O Ouocdepe.
Dxonorndeckue (PaxTopbl, 0COOEHHOCTH HUX BO3JCUCTBHUS. DKOJOTHYECKAsT XapaKTEPUCTHUKA
Buga. [lonsitue 00 »sKkonormueckux cucremax. llemu mnuTanus, TpopUUYECKHE YpPOBHHU.
buoreonenos kak s3xocucTema.

buochepa — rnobanbHas skocuctema. Yuenue B. WM. Bepuanckoro o Guocdepe. Ponb
KUBBIX OpraHu3MoB B Omocdepe. buomacca. buomormueckuii KpyroBopoT (Ha mpumepe
KpyroBopota yriepona). OCHOBHbIE HampaBJCHHs BO3ICHCTBHs 4elIoBeKa Ha Ouocdepy.
Tpanchopmanusi €CTECTBEHHBIX JKOJOTHYECKUX cucteM. OCOOEHHOCTH arpodKOCHCTEM
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(arporieHO30B).

Buowvt oeamenvnocmu na - yueOHvix 3anAmuAx: 3HAHUE OCHOBHBIX 3KOJIOTMUYECKHUX
(GbakTopoB M HUX BIAMSHHS Ha OpraHu3Mbl. 3HaHUWE OTJIMYMUTEIbHBIX MPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB —arpo3KOCHCTEM.

[Tonydyenue mpencTaBieHUs O CXeMe SKOCHUCTeMbl Ha npumepe ouocdepsl. JleMoHcTpanus
YMEHHSI TIOCTAHOBKH IIEJICH JESATeTbHOCTH, TUIAHUPOBAHUE COOCTBECHHOW JEATEIILHOCTH IS
JOCTUKEHHSI TTOCTABIICHHBIX 1IeJIeH, MPeIBUICHUS BO3MOKHBIX PE3yJIbTAaTOB ATHX JEUCTBUH,
OpraHU3ali CAMOKOHTPOJISI ¥ OLEHKH IMOJIYYECHHBIX pe3yibTaToB. OOydyeHue coOI0IeHUI0
MpaBWJI TOBEJACHUS B MpPHPOJE, OCpeKHOMY OTHONICHHIO K OHOJIOTMYECKHMM OOBEKTaM
(pacTeHUsIM | KUBOTHBIMHU MIX COOOIIIECTBAM) U UX OXpaHe.

Camocmoamenvhasn paboma o0y4aroujuxcsa: BHIIOTHEHNE TECTOBBIX 3aJJaHUM, TIOATOTOBUTH 3
coobuienue: «Yuenne o ouocdepe B.M.Bepnaackoro»
3auer
Maxkcumanvras nacpyska %8%
AyoumopHuvle 3anamus 54

Camocmosmenvras pa60ma
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3. YCJOBUSA PEAJIN3AIUU ITPOT'PAMMBI INCHUTIJIIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpaMMbl AUCHUILIUHBI TpeOyeT HAMYUsl y4eOHOTO KaOuHeTa.
O6opynoBanue yueOHOro KabUHeTa:
® [I0CaJI0YHbIE MecTa (CTOJIBI U CTYJbs) — He MeHee 20);
e pabouee MecTO mpenoaaBarens — 1;
e Jl0cKa yueOHas — 1,
e mKad A XpaHeHUs] TpUOOPOB, MEYATHBIX U ayJIUOBU3YaIbHBIX MOCOOUH -
L
® BBHITSDKHOM IIKad;
e mkad AN PEaKTHBOB,
TexHuueckue cpeyicTBa 00yUEHUS:
e TeneBu3op — 1;
e BuaeoMarauTodoH — 1.
YyeOHble HATJISIIHBIE TTOCOOUSI:
® KOMIUICKT IMEeYaTHBIX TAOJIHII,
® [IOPTPETHI BHIJIAIOIIUXCS YUCHBIX;
e yueOHbIE BUACOPUITBMBI.
[TpuOOpHI U MPUHAAJIEKHOCTH OOIIET0 HA3HAYEHUS:
® HCTOYHHK IepeMeHHoro Toka (220B, 6A);
® HCTOYHHK ITOCTOSHHOTO ToKa (3,5B, 2A);
® KOMIUICKT COeIUHUTEIHHBIX TTPOBO/IOB;
® KOMIUIEKT JIEKTPOM3MEPUTEIHHBIX TPHUOOPOB;
e HaOOp XMMUYECKOU MOCY/IbI.
JleMOHCTpalMOHHBIE TPUOOPHI:
® MOJEJIb OPOYHOBCKOTO JIBJKCHUS,
npubop ams aedopmMainu;
MO/IBMOKHAS TEIICKKA,
Ha0op TPy30B;
Ha0Op KOHJEHCATOPOB;
KaTyIIKa UHIYKTUBHOCTH;
KOMITJIEKT ITOJIOCOBBIX U AYT0OOpa3HbIX MarHUTOB;
MOJIEITb PaJONIPUEMHHUKA;
MarHuTHas CTPEJIKa,;
e Ha0op MUGPAKIIMOHHBIX PEIIETOK.
JlaGopatopHoe o60opynoBaHUE:
® JIaMITOYKH Ha TOJICTABKE;
aMIIEPMETPHI;
BOJIbTMETPHI;
TICUXPOMETD;
IIApPUKU HA HUTH;
W3MEpUTEIbHAS JICHTA,;
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® MHKPOCKOIT,
® TEepMOMETpP (CIIUPTOBOK);
® IITaTUBBHI.

3.2. MudopmanuonHoe odecrnedenne 00ydeHust
PEKOMEHAYEMAS JINTEPATYPA

st cTyieHToB
Apremenko A.U. Opraandeckas xumus: yaeOHuk.- M, KnoPyc, 2017.
benses /]. K., Joimwuy I'.M., Ky3neyosa JI.H. u op. buonorwus (6a30Bsiii ypoBeHsb). 10 kiacc. —
M., 2014.
benses /]. K., Joimwuy .M., Bopooun I1.M. u op. buonorus (6a30Bsiii ypoBeHb). 11 kmacc. —
M., 2014.
T'abpuensn O.C. u op. Ecmecmeoszuanue. Xumus: y4eOHUK 0Jis CIYOeHmo8
npogheccuoHanbHbIX 00PA3068aMENbHBIX OPLAHU3AYULL, OCBAUBAIOWUX NPOdeccun
cneyuanvrocmu CIIO. — M., 2017
T'abpuensn O.C. Xumus. [Tpaktukym: yae0. mocodbue. — M., 2014.
T'abpuenan O.C. u op. Xumus. TecTbl, 3a1a4 U ynpaxxkHeHus: yue0. mocodbue. — M., 2014.
T'abpuenan O.C. Xumus. [locobue mis nonrorosku k EI'D: yueb. mocodue. — M., 2014.
Epoxun FO.M. Xumusi: 3a1auu U ynpaxxHeHus: yue0. mocodue i CTy . YUPEKICHHUM Cpel.
npod. obpazoBanus. — M., 2014.
Epoxun FO.M. COOpHUK TECTOBBIX 33JaHUI MO XUMHH: y4eO. mocodue i CTy. YUPEKACHUM
cpen. mpod. oopazoBanus. — M., 2014.
HBanoB A.E. Kpatkuii kypc ¢du3uku ¢ npuMepaMu peieHus 3afau: yueoHoe nocoodue. M,
Pycaiin, 2018.
Koncmanmunos B.M., Pe3anos A. I'., @adeesa E. O. buonorus: yaeOHUK I CTY/. YUpexe-
HUi cpen. npod. oOpazoBanus / mox pea. B. M. Koncrantunosa. — M., 2014.
Mycradun A.T'., 3axapos B.I'. buonorus: yueOnuk. M, KnoPyc, 2018
Hemuenxo K. D. ®usnka B cxeMmax u tadbimumnax. — M., 2014.
[Mapmrytuna JI.A. EctecTBo3Hanue. buonorus: yaeOHUK JUIsl CTYJICHTOB
MpoeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHr3aIiii, OCBauBAIOIINX Mpodeccun u
crnenuansHoctH CI1O. — M., 2017
Camoiinenko I1.1. EcrectBo3Hanue. ®u3nka: yueOHUK I CTYIEHTOB
npodeccHoHaNBHBIX 00Pa30BaTEIbHBIX OPTaHU3AIINM, OCBABAIOIINX MPOGECCHH U
crnenuansHocta CI1O. — M., 2017
Camoiinenko I1.1. EcrectBo3nanue. ®usnka. COopHUK 3a/1a4: yued. mocodue
JUISL CTYJIEHTOB MPO(ECCHOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3aluii, OCBAUBAIOIINX
npodeccun u cneunanbHoctu CI10. — M., 2017
.Camotinenxo I1. 1. CoopHUK 32124 110 Pu3UKe AJ1s1 TPOoPEeCcCuil U CIEIUATBHOCTEH COIMaIbHO-
HKOHOMHMUYECKOTO U TYMaHUTapHOTro mpoduieil: yued. mocodue s CTyl. YUpeKICHUN Cper.
npod.obpazoBanus. — M., 2014.
Tpyumna T.I1., Caenko O.E., Apytionsa O.B. EcrectBo3nanue: yuebHoe nocooue. M, KnoPyc,
2017
XuMUS: 3JEKTPOHHBINA yueOHO-MeTOJMuecKuii KoMIuieke. — M., 2014.

Jlns nmpenonasarenein
®enepanbHblif 3akoH OT 29.12.2012 Ne 273-dD3 «O06 obpazoBanuu B Poccuiickoit dexepanuu:
denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen. ®enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-
@3, or
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3Mm.,
BHeceHHbIMU DenepasibHbIM 3ak0HOM 0T 04.06.2014 Ne 145-D3, B pen. ot
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03.07.2016, c u3m. ot 19.12.2016.)

[Tpuka3z MunucrepcTBa oOpazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O06 yTBep)aeHUN
(enepaabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTAHAAPTa CPEIHETO (ITOTHOT0) 0OIIETo
00pazoBaHU.

[Tpuka3 MunucrepcrBa oOpazoBaHuss U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenui B Ilpuka3 MunucrepctBa oOpazoBaHusi u Hayku Poccuiickoii denepanuu oT
17.05.2012 Ne 413 “O6 yrBepxaeHuu (eneparbHOTO TOCYJApPCTBEHHOTO 00Pa30BATEILHOTO
cTaHJapTa cpeaHero (IOJIHOTro) o01ero oopa3oBaHus ».

[Tucemo JlemaprameHTa rOCyJapCTBEHHOM MOJUTUKH B cdepe MOATOTOBKU paboyux KaapoB U
JIIO MunucrepcrBa oOpazoBanust U Hayku P® ot 17.03.2015 Ne 06-259 «Pekomenaauuu 1no
OpraHM3aly  I[OJIyYeHUs CpeaHero oodmero oOpa3oBaHHsl B Ipeleina  OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CPEAHEro MpodeccHoHaNbHOr0 00pa3oBaHMUs Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHusl C y4eTOM TpeOOBaHUM (eiepalibHbIX FOCYAapCTBEHHBIX 00pa30BaTEeIbHbIX
CTaHJAPTOB M TOJy4aeMOH MPO(ECcCCHH WM CIEHUATBHOCTH CPEIHEro MpoeCCHOHATBLHOTO
00pazoBaHU.

[TpumepHas ocHOBHasi 00pa3oBaTeNbHAas MPOrpaMMa CpeJHero 00IIero

o0pa3oBaHus, 0A00pEeHHas peleHueM Pe1epaIbHOr0 y4eOHO-METOUUYECKOTO

o0bemHeHns o o0meMy o0pa3oBaHuio (poTokon ot 28 uroHs 2016 1. Ne 2/16-3).

Unvun B. A., Kyopsasyes B. B. Uctopus u meroaonorus pusuku. — M., 2014.

Tabpuensn O. C., Jlvicosa I'. I'. XuMus: KHHATA JIJIS TIPEIIoIaBareis: y4ae0.-MeTo1. mocobue. —
M., 2014.

buonorwus: B 2 1. / mox pen. H. B. Speiruna. — M., 2007, 2010.

HuTepHeT-pecypcsl

www. class-fizika. nard. ru («Knacc!Hast ocka aiist 110003HATEIBHBIX»).

www. physiks. nad/ ru («®Du3nka B aHUMALIHUSIX»).

www. interneturok. ru («Buaeoypoku 1mo mpeamMeraM MIKOJIBHOHN MPOTrpamMMBb»).

www. chemistry-chemists. com/ index. html (aiexTponHHbIif KypHaAT « XUMUKH B XUMHESI»).
www. pvg. mk. ru (omumnuazna «I[lokopu BopoOseBbI TOpBD»).

www. hemi. wallst. ru («Xumus. O6pazoBaTeNbHbIN CAUT A MIKOIEHUKOBY).

www. alhimikov. net (OOpa3oBatenbHbIN CAaUT JJIs NIKOJIBHUKOB).

www. chem. msu. su (O1ekTpoHHass OUOINOTEKA IO XUMHUK).

www. hvsh. ru (kypHast «XuMuUs B IIKOJIE»).

www. hij. ru (kypHaJ «XUMUS U KU3HB).

www. biology. asvu. ru (Bcst Guosnorus. CoBpemenHasi OM0I0THs, CTaThH, HOBOCTH,
OuOIMOTEKA).

www. window. edu. ru/ window (EaunHoe okHO focTymna Kk 00pa3oBaTelbHBIM pecypcaM
WuTepHera o 61oyIorun).
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUS
JUCHUIIVINHBI

KoHTposib M OLleHKa pe3yJbTaTOB OCBOCHMS AUCLUUIUIMHBI «EcTecTBO3HaHUE»
OCYILIECTBIISIETCS MPENOJAaBaTENeM B COOTBETCTBUU € NPOQUIEM IOJIy4aeMOro
npogeccuoHanpHOro o0pa3zoBaHusi. TeKyIHMii KOHTPOJIb IMPOBOJUTCS B IpoOLEcce
IPOBEJECHUS YYEOHBIX 3aHIATUN B (pOpMe: YCTHOTO Ompoca, MMCbMEHHOTO OIpoca,
BBIMIOJTHEHHUSI ~ TECTOBBIX  3aJaHUl, WMHIWBUIYaJbHBIX 3aJaHUM, 3alIura
7a00paTOPHBIX M MPAKTHUECKUX paboT, Mpe/CTaBICHUE COOOIIEHUH, JOKIAI0B,
pebepatoB 1o 3amaHHbIM TemMaM. OOydeHWe 10 Y4YeOHOW JAUCIMIUINHE
3aBeplIaeTcs MPOMEXYTOUHOM aTTecTanueil B popme 3auera.

D®opMbI U METOABI OK

Hpe}lMeTHble pe3yJabTaThbl
KOHTPOJIA U OHCHKH

00yueHust
pe3yJbTaToB 00y4eHHs

c¢(hopMUPOBAHHOCTH yMeHU# | DKcrepTHas OIleHKa OK1
IIOHUMATh 3HAYUMOCTH | BBINOJTHEHHSA OK 4
C€CTCCTBCHHOHAYYHOI'O IIUCHhMEHHBIX OK 5
3HAHUS JUIS KaXKIOTO | caMOCTOSTEIbHBIX OK 6
HENOBEKa, HE3ABUCUMO  OT €T | pagor,
podeccHOHANbHOM OueHka TeCTUPOBaHUS.
JESTEIbHOCTH, pa3indarh (QakKThl
u OLICHKH, CpPaBHUBATH

OLICHOYHBIC BBIBOJHbI,

BUJIETh MX CBSI3b C KPUTEPUSIMU
OLIEHOK U CBSI3b C KPUTEPUIMH C
OnpeAcIEHHON

CHCTEMOM IICHHOCTEH.

BJIQJICHUE 3HAaHUSMU O HauOoiee | DKcrepTHas OIICHKA OK 2
Ba)KHBIX OTKPBITUAX U | BBIIIOJIHCHUS OK 4
JOCTHKEHUSIX B 00J1acTH | NTUCHbMEHHBIX OK 5
€CTCCTBO3HAHMUS, IIOBIMSABIIMX Ha | CAMOCTOSATEIbHBIX OK 6

DBOJIIOIMIO  TIPEJICTABIEHHH O | pador.
npupose, Ha pa3BUTHE TeXHUKH M | OleHKa TeCTHPOBAHUS.

TEXHOJIOTH.

c(hOpMUPOBAHHOCTh yMeHus | DKcrepTHas OLICHKA OK 2
IIPUMEHATh €CTECTBEHHO-HAYYHBIE | BBIITOIHEHHUS OK 4
3HAHUSA JUISL OOBSICHEHUS | MMCbMEHHBIX OK 5
OKpYKaroIuX SIBJICHUH, | CAMOCTOSTEIbHBIX OK 6
COXpaHEHHUS 3J10pOBbsl, | padoT. OK 10
obecrnieyeHus 6e3omacHocTH | OlleHKa TeCTUPOBAHUS
KHU3HEIEATEIIBHOCTH, OepeXHOTO0

OTHOIIECHHUS K pUpoJe,

paloHaIbHOIO

MMpUPOAOIIOJIIE30BAHHA, a TaKXKE
BBITIOJIHCHUA  POJIM  T'PaAMOTHOI'O

OTpEeOUTETISI.
c(hOpMUPOBAHHOCTh DkcnepTHas OLICHKA OK 2
MIPEJCTAaBICHU I 0 HAYYHOM | BBITIOJTHECHUSI OK 4
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METOJIc TO3HAHUS MPUPOIBI U
CpeACcTBaxX U3Y4YEHUsS Meramupa,
MakKpomupa n MHKPOMHUPA;
BJIAJICHUE IIPUEMAMU €CTECTBEHHO-
HAay4HBIX HAOJIOJCHHUHA, OIBITOB,
HCCIICIOBaHUI u OLICHKU
JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJIbTaTOB

MUCHMEHHBIX
CaMOCTOSITENTbHBIX
pabor.

Onenka TecTUpOBaHUS

OK 5
OK 6
OK 8

BJIaJICHUE MOHSATHHHBIM
arnrapaToM €CTECTBEHHBIX HayK,
MO3BOJISIIOIIMM  TI03HABAaTh  MHUD,
y4acTBOBaTh B JIUCKYCCHSIX TIO
€CTECTBCHHO-HAYYHBIM BOIIPOCAM,
HCIOJIb30BAaTh paznuyHbIe
UCTOYHMKH  WHPOpPMAIMU IS
MOATOTOBKA COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCHUTBLCS K
coobmenusMm CMU, coxepxatium

HAY4YHYI0 MH(OpMaIuio;

DkcnepTHas OLICHKA
BBITTOJIHEHUS
MUCbMEHHBIX
CaMOCTOSITENTbHBIX
pabor.

Onenka TecTUpOBaHUS

OK 2
OK 4
OK 5
OK 6

c(hopMUPOBAHHOCTH yMEHUU
HOHUMATb 3HaYMMOCTb
€CTECTBEHHO-HAYyYHOI'O 3HAHUS
s KaXJ10T0 YeJI0BeKa
HE3aBUCHUMO oT ero
npodeccuoHaIbHON

JeSITEIbHOCTH, pa3ianyaTh (GaKkThl U
OLIEHKH, CpaBHUBATh OLICHOYHBIE
BBIBOZIBI, BHJIETh HX CBS3b C
KPUTEPHSIMH  OLICHOK U  CBS3b
KpUTEPUEB  C  OIpPEACIICHHOU
CUCTEMOM LIEHHOCTEN

DKcnepTHas OLICHKA
BBITIOJTHEHUS
IINCBbMCHHBIX
CaMOCTOSITENbHBIX
pabor.

Onenka TecTUpOBaHUS

OK 2
OK 4
OK 5
OK 6
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