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1.IHOACHUTEJIBHAS 3AITUCKA

PaGouass mporpamma oOmieoOpa3zoBarenbHOM yueOHoM mucnmmimabel OV 110
«EcrtecTBO3HaHUE) MpeAHa3HAYCHA JIsl U3YUYEHHS] €CTECTBO3HAHUS B MPO(ECCHOHATEHOM
yamuiie AIACY, npu peanusamuu 00pa3oBaTENbHOM MPOTPAMMBI CPEIHETO OOIIEeTo
oOpa3oBaHusl B TpeleiaXx OCBOCHHUS OCHOBHOW MPOQecCHOHAIBHON 00pa3oBaTenbHON
nporpammbl CITO (OIIOIT CIIO) mo mpodeccuun 43.01.09 IloBap, konautep Ha Oasze
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

Pabouas nmporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obiiero
00pa3oBaHUsl, MPEIBABISIEMbIX K CTPYKTYpE, COACPKAHUI0O U pe3yJibTaTaM OCBOCHHS
yaeOnoi muctuiinael OY /(.10 «EcrecTBO3HaHUEY», B COOTBETCTBUHU ¢ PexoMeHmanusaMu
[0 OpraHu3allMd TOJYYEHUs CpeaHero oOmiero oOpa3oBaHHs B Mpeaenax OCBOCHHS
00pa3oBaTEIbHBIX MpOrpaMM cpeaHero mnpodeccuoHaabHOro 00pa3oBaHMs Ha 0ase
OCHOBHOT'0 00111eT0 00pa30BaHus ¢ y4eTOM TpeOoBaHUM (eepaibHbIX TOCYIapCTBEHHBIX
00pa30oBaTeNbHbIX CTAHAAPTOB U MOJy4aeMOW MPOPECCUU CPEeTHEr0 MPOPECCHOHATBHOIO
oOpazoBaHus (mucbMo JlemapTameHTa rocyapCTBEHHOW MOJUTUKU B cepe MOArOTOBKHU
pabouunx kaapos u JAI10O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanne mporpammbl  yueOHor mucrumuinael OYJ[.10 «EctecTBo3HaHue»
HaIPaBJICHO HA JIOCTUKEHUE CIEIYIOIINX LEICH:

- OCBOEHHUE 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MUPA U METOJAX
€CTEeCTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXXHBIMU HUIEIMH U JOCTHIKCHUSIMHU
€CTECTBO3HAHHUSI, OKA3aBIIMMU ONPEICISAIONIEe BIUSHUE HA Pa3BUTUE TEXHUKU W
TEXHOJIOTHI;

- OBJIQJICHUE YMEHUSIMU MPUMEHSTH MOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS SIBJICHUIM
OKPYXAIOIIEer0  MHpa,  BOCHPHUATHA  WHGOpPMAIMUM  €CTECTBEHHOHAYYHOTO U
po¢heCCUOHAIBHO 3HAYMMOTO COZEPIKAHUS;

- Ppa3BUTHE WHTEIUICKTYaIbHBIX, TBOPUYECKHX CIOCOOHOCTEH M KPUTHYECKOTO
MBIIIUIEHUS B XOJE€ TMPOBEICHUA TMPOCTEHIINX HCCICIOBAHUM, aHaln3a SBJICHUMH,
BOCTIPUSITUSL U UHTEPIIPETALIUN €CTECTBEHHOHAYYHON HH(popMaIuuy;

- BOCIHUTaHWE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS 3aKOHHOW TPHUPOIBI H

HUCIIOJIb30BaHU )IOCTI/I)KCHI/Iﬁ CCTCCTBCHHBLIX HAYK [JIA Ppa3BUTUA HOHUBUIIN3AIMU H



MTOBBIIICHUS KAYECTBA )KU3HU;
- MPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHUH B MPOGECCHOHATBHON IEATETLHOCTH U
TIOBCETHEBHOM XKHU3HU JIJIs1 0OecredeHrsI OE30MacHOCTH KU3HEACSITEILHOCTH; TPAMOTHOTO
WCITOJIH30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 37J0POBBS, OKPYKAIOIICH CPEIbI.
B pabouyto mporpammy BKIIIOUEHO COJEp)KaHHE, HampaBlIeHHOE Ha (popMupoBaHUE
y oOydJaroumxcsi KOMIIETEHIIMM, HEOOXOIUMBIX i KauecTBeHHOro ocoeHus OITOIT
CIIO nHa 06a3e ocHOBHOTO OOImImEro oOpa3oBaHHWS C TOJYYEHHUEM CPEIHETO OOIIEro

o0pa3oBaHusl; MPOTPaMMBbI IOJIFTOTOBKU KBAIM(DUIIMPOBAHHBIX PaO0UYUX, CIYKaIUX.

2.0BIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUILIUHBI

EcTecTBO3HaHME — Hayka O SBIEHUSAX M 3aKoHax mpupoisl. CoBpeMeHHOE
€CTECTBO3HAHNWE BKJIKOYAET MHOYKECTBO €CTECTBEHHOHAYYHBIX OTpACIEH, U3 KOTOPBIX
HauOosee BaXXHBIMU SIBISAIOTCA (U3MKA, XUMUS U Onosiorus. OHO OXBAThIBACT MIMPOKHI
CHEKTpP BOIPOCOB O Pa3HOOOPa3HBIX CBOWCTBAaX OOBEKTOB IMPHUPOIbI, KOTOPbIE MOXKHO
paccMaTpuBaTh Kak €IMHOE LEJIOE.

EcrecTBeHHOHay4yHbIE 3HAHUS, OCHOBAHHBIE HAa HHUX TEXHOJOTUHU, (POPMHUPYIOT
HOBBI 00pa3 *KU3HU. BBICOKOOOPA30BaHHBIM YEIOBEK HE MOXET JUCTAHIIMPOBATHCS OT
(byHIaMEHTAIBHBIX 3HAHUN 00 OKPY’KAIOIIEM MHUPE, HE PUCKYS OKa3aThCs OECTIOMOIIHBIM
B NpoecCUOHANBHON AesTeNbHOCTU. JIF000e nepcrneKTUBHOE HANpaBiIeHUE e TEIbHOCTH
YeJloBeKa NpPSIMO WM KOCBEHHO CBSA3aHO C HOBOM MaTepHalbHOM 0a30il U HOBBIMHU
TEXHOJIOTUAMU, U 3HAHUE UX €CTECTBEHHOHAYYHOM CYIIIHOCTH — 3aKOH yCIIexa.

EcrecTBO3HaHHME — HEOTBEMJIEMAs COCTABIISIIOIIAA  KYJbTYPbL:  ONPEAEISSA
MHUPOBO33pEHUE YEIOBEKa, OHO MIPOHUKAET U B TYMaHUTapHYIO chepy, U B 00IIECTBEHHYIO
KU3HB.

PanroHanbHbIi  €CTECTBEHHOHAYYHBI MeTOJ, C(HOPMHPOBABIIMWCS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT eCTEeCTBEHHOHAyUHYI0 KapTHHY MHpa, HEKoe 0O0pa3Ho
dbunocodckoe 00001ICHNE HAYYHBIX 3HAHUH.

EcTecTBO3HaHME KAaK HayKa O SIBJICHUSAX U 3aKOHAX MPUPOJBI BKIKOYAET TAKKE OJHY
13 BAKHEUIINX OTPACIC — XHUMHUIO.

Xumus — Hayka O BEIIECTBaX, UX COCTaBEe, CTPOEHUHU, CBOMCTBAX, MpoIeccax



MpEBpAILEHUs], UCIOJIb30BAHUM 3aKOHOB XMMHH B MPAKTUYECKOUN NESITENBHOCTH JIIOAEH, B
CO3JJaHUU HOBBIX MaTEPHUAJIOB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHUS. JTO HayKa O >KuBOW mpupojae. OHa
U3y4aeT PACTUTENbHBIN, >KUBOTHBIH MHP U YENIOBEKa, HCIOJB3YysS KaK COOCTBEHHBIC
METO/Ibl, TaK M METOJIbl APYrMX HAayK, B YaCTHOCTH (U3MKH, XMMUM U MaTEMAaTHUKU:
HAOJIOICHHS], DKCIIEPUMEHTBI, MCCIEAOBAHUS C MOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO
MHUKpPOCKOTa, 00pabOTKy CTaTHUCTUYECKUX JIaHHBIX METOJaMHU  MaTeMaTHYeCKON
CTaTUCTUKU U Jp. BUOJOTrUs BBISBISET 3aKOHOMEPHOCTH, NMPUCYIIUE KU3HU BO BCEX €€
MPOSIBIICHUSIX, B TOM 4YHCIE OOMEH BEIIECTB, POCT, Pa3MHOXKECHHE, HACJIEJCTBEHHOCTD,
M3MEHYHUBOCTb, S3BOIIOLUIO U JP.

B mpodeccuonanbHbix  00pa3oBaTENBHBIX — OpPraHU3alMAX,  PeaTU3YIONIUX
00pa3oBaTeIbHYI0 MPOTPaMMy CpeAHEro oOIlero 0o0pa3oBaHMs B MpeaeiaX OCBOCHHS
OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro OOpa3oBaHUs, M3y4daeTCsl WHTEIPUPOBAHHAs
yueOHas muciuiuinHa «EcTecTBo3HaHMe», BKIIOUalOlias TpU pasjenia, o01anaroliue
OTHOCUTEIBHOM CaMOCTOATEIBHOCTBIO U LIEIOCTHOCTBIO - « XUMUD», «BHONOTUS» - UTO HE
HapyIaeT IPUBBIYHYIO JOTUKY €CTECTBEHHOHAYYHOTO 00pa30BaHusl 00yJaroIIuXcsl.

OTO BbIpaXXaeTcsl B COJEPKaHUM OOY4YEHUs, KOJMYECTBE 4YaCOB, BBIACISEMBIX Ha
M3Y4YEHUE OTACJIBHBIX TEM MPOTPAMMBI, TIIYOMHE WX OCBOCHHS 00yJaromuMucs, oobeMe u
XapaKkTepe MPaKTUYECKUX 3aHATHM, BHUJIAX BHEAYIUTOPHOW CaAMOCTOSTEIIBHON pabOThI
cTyneHToB. [Ipu n3yueHun ydyeOHOro marepuasna Mo XMMHUHU U OMOJIOTHH 11eI1ecO00pa3HO
aKIICHTUPOBATh BHUMaHUE OOYYAIONIMXCS Ha >KM3HEHHO BaXXHBIX OOBEKTaX MPUPOIBI U
opraHu3Me 4YejoBeka. OJTo ruapocdepa, armochepa u Ouochepa, KOTOphIC
paccMaTpUBAIOTCS ¢ TOYKH 3PEHUS XMMUYECKHX COCTABOB M CBOWMCTB, MX 3HAYECHMS IS
KU3ZHENEATEIPHOCTH JIIOJEH, O3TO COAEpP)KaHHWE, OCBEINAIOIIEE POJb  BAaXKHEHIIMX
XUMUYECKUX DOJEMEHTOB B OpraHM3ME€ YeJIOBEKa, BOIPOCHl OXpaHbl 3/10POBbS,
Mpo(MIAKTUKYA 3a00JIEBaHUI W BPEIHBIX MPHUBBIUCK, MOCIEICTBUA W3MEHEHHS CpEIbl
oOWTaHUS YeNIOBEKA NJIsi YeJOBEUYECKOW ITMBUIIM3AIUUA. 3aMETHOE MECTO B COACpP)KaHUU
y4eOHOM JUCIUIUIMHBI 3aHUMAaeT Y4yeOHbIM MaTepualn, He TOJbKO (HOopMUpPYIOMUMA
€CTECTBEHHOHAYYHYIO KapTUHY MHUpPA y CTYJIEHTOB, HO W PACKPHIBAIOIINI MPAKTUYECKOE

3HaYCHHUE €CTECTBEHHOHAYYHBIX 3HAHUM BO BCEX cpepax KMU3HU COBPEMEHHOTO OOIIECTBA,



B TOM 4YHCJI€ B TymMaHuTapHou cdepe. B nienom ydeOnas aucturummnaa « EctecTBo3HaHUEY,
B COJIEPKAHUU KOTOPOM BEIYIIMM KOMIIOHEHTOM SIBJIIIOTCS HAYYHbIE 3HAHUS U HAYYHBIE
METOJbl  TO3HAHWS, [MO3BOJsET CPOPMUPOBATH Yy  OOY4YaAIOMIMXCA  IEIOCTHYIO
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, MPOOYyAUTh Yy HHUX 3MOIMOHAIBHO-IIEHHOCTHOE
OTHOUIEHUE K M3y4aeMOMY MaTepually, TOTOBHOCTh K BbIOOPY AEHCTBUU OIpeAesieHHON
HaIpPaBICHHOCTH, YMEHUE KPUTUUECKHU OLICHUBATh CBOU U UY>KHE JIEUCTBHS U MOCTYIKH.

HuTerpupoBanHoe cofiepKaHue Y4eOHON AUCIMILTUHBI TO3BOJISIET MPENOo1aBaTeNsIM
XUMUU M OUOJIOTMM COBMECTHO OpPraHW30BaTh H3YYEHUE €CTECTBO3HAHUS, HCIOIb3Ys
MMEIOIIMECS YaCTHBIE METOJIMKH MPENOAaBaHuUs MIPEAMETA.

N3yuenue 00111e00pa3oBaTeIbHOM y4eOHOM JTUCITUILINHEBI OV .10
«EctecTBO3HaHUE) 3aBepIlaeTCa MOJBEJACHHEM HUTOTOB B (OpMe HSK3aMeHa B paMKax
MIPOMEKYTOUHOM aTTectanuu oOydaromuxcsa B nporecce ocsoenus OIIOIT CITIO na Gaze

oO1ero o0pazoBanus ¢ mojgyueHueM cpeanero oduiero oopazosanus (ITTIKPC).

3. MECTO YYEBHOM JUCHMUIIJIUHBI B YYUEBHOM ILJIAHE
VYyeOnas gucuumnuHa OY /(.10 «EctecTBo3HaHNE» SBISETCS Y4EOHBIM MPEAMETOM
o BbIOOPY U3 00s3aTenbHOM mpeameTHON oOnactu «EctecTtBeHHBbIe Hayku» DI'OC
cpeaHero oo1ero oopa3oBaHus.
VYyebnas JVCLUIUIMHA Oova.10 «EcTecTBO3HaHNE» M3y4aeTcs B
oOmeoOpa3zoBarenbHOM 1uKIe ydeOHoro muaHa 43.01.09 IloBap, xonmutep Ha Oaze

OCHOBHOT0 00111eT0 00pa3oBaHUsl.

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIIUILJINHBI
OcBoenne coxaepkanuss yueOHoi mucrumimabl OVY][.10 «EcTtecTBo3HaHUE»
oOecrieuynBaeT JOCTIKCHHUE CTYICHTAMH CIICIYIOIINX PE3YIbTaTOB:
JUYHOCMHDBIX:
— YCTOWYMBBIA HHTEPEC K UCTOPUU U JOCTHIKEHHUSM B 00JJACTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIC HAYKH;
— TOTOBHOCTh K MPOJOJDKCHHIO OOpa30BaHMs, IOBBIIMICHUIO KBadu(HKAIMK B

n30paHHON MPOQPECCHOHATIBHON NIEATEIbHOCTH C HMCIOJIb30BAaHUEM 3HAaHUU B 00JIacTU



€CTECTBEHHBIX HAYK;

— OOBEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMA B O0JACTH €CTECTBEHHBIX
HayK JJIs1 4eJloBeKa U OOIEecTBa, YMEHHE MCIOJIb30BaTh TEXHOJIOTHYECKUE JOCTUKEHUS B
o0JacTH XWMHHM ¥ OWOJOTHH IS TIOBBIIMICHUS COOCTBEHHOTO WHTEUICKTYaTbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM IeATeIbHOCTH;

— YMEHUE MPOaHAIN3UPOBATh TEXHOTCHHBIE MOCIEICTBUS ISl OKPYKAIOILIEH Cpebl,
OBITOBOM U MPOU3BOICTBEHHON I€ATEIHLHOCTH YETIOBEKA,;

— TOTOBHOCTbh CaMOCTOSITEIILHO JOOBIBATh HOBBIE AJiA ceOsl €CTECTBEHHOHAYUYHbIE
3HaHUA C UCTOJB30BAHUEM JIJISL 3TOTO JIOCTYMHBIX HCTOYHUKOB UH(POpMAITUY;

— YMEHHE VYIOpPaBISITh CBOEHW TMO3HABATEIBHOM JIESITEIbHOCTBIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIIEKTYaIbHOTO Pa3BUTHUS,

— YMEHHUE BBICTPAMBATH KOHCTPYKTHMBHBIE B3aMMOOTHOIICHUS B KOMAaHJIE IO
penieHunto o01uX 3a71a4 B 00JIaCTH €CTECTBO3HAHMUS;

MemanpeomenHblIX:

—OBJIAQJICHUE YMEHUSIMH W HaBbIKAMHM PA3JIMYHBIX BHUAOB ITO3HABATEIBHOU
JNEATEIBHOCTH I U3YYEHHS PA3HBIX CTOPOH OKPYIKAIOLIETO €CTECTBEHHOIO MUPA;

— TNOPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOJCHUS, HAYYHOTO
AKCIEPUMEHTA) I U3YYEHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MUPA, C
KOTOPBIMU BO3HHUKAET HEOOXOJIMMOCTh CTAIKUBATHCS B MpodeccruoHanbHOM chepe;

— yYMEHHUE OMNPENeNiaTh LEeIU U 3aJa4l JIeITeIbHOCTH, BHIOUpATh CPEACTBA JJIA UX
JOCTUKEHUS HAa MPAKTHUKE;

—  yYMEHHME  UCIOJb30BAaTh  PA3JWYHbICE  UCTOYHHUKA  JUII  TOJYYCHUS
€CTeCTBEHHOHAYYHOU HWH(OpMalMM W OLEHUBATH €€ JOCTOBEPHOCTh ISl JTOCTHUKEHUS
MTOCTABJICHHBIX LIETIEH U 3a/1ay;

npeomemmuuIxX:

- c(hOpMHUPOBAHHOCTH MIPEICTABICHUMN 0 [IEJIOCTHOU COBPEMEHHOM
€CTECTBEHHOHAyYHOM KapTUHE MUpa, IPUPOAE KaK €IUHOM ULEJIOCTHOM CHUCTEME,
B3aMMOCBSI3H Y€JIOBEKA, MPUPOJIBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacITabax
Bcenennoi;

— BJIaACHHUC 3HAHUAMHU O HanOoJIee Ba)KHBIX OTKPBITHAX U JOCTUIKCHUAX B o0JacTn



€CTECTBO3HAHMUSI, TOBIUSBIINX Ha 3BOJIOLMIO MPEJICTABICHUN O MPUPOJE, HA Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

— chOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSCHEHHS OKPY>KAIOITUX SIBJICHUH, COXpPAaHECHHsI 37I0POBbs, 00ecTieueHns: 0€30MMacHOCTH
KUZHENIEATENIbHOCTH,  OEpeXHOro  OTHOUIEHUS K  MPUPOJE,  PAMOHAIBHOIO
IPUPOAOIIOIB30BAHNS, & TAKXKE BBITIOJHEHUS POJIM TPAMOTHOTO MOTPEOUTENS;

— c(opMHUPOBAHHOCTHh TPEICTABICHUN O HAYYHOM METOJC TO3HAHUS MPUPOJLI U
CpPEACTBAaX HW3YyYECHHUS MEramMupa, MakKpoOMHpa M MHKPOMHUpA; BIIAJICHHE IPUEMAMHU
€CTECTBEHHOHAYYHBIX HAOJIOJICHUN, OMBITOB, UCCIECIOBAHUN M OLIEHKU JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB;

— BIIQJICHHE TMOHATHIHBIM amnmapaToM €CTECTBEHHBIX HAyK, IO3BOJISIOMINM
MO3HaBaThb MHUP, Y4YyacTBOBAaTb B JUCKYCCHUSX [0 €CTECTBEHHOHAyYHBIM BOIPOCAM,
MCIIOJIb30BATh PA3IUYHbIC HCTOYHUKU WH(OPMAIUU JJI MOJTOTOBKH COOCTBEHHBIX padoT,
KPUTHUYECKHU OTHOCHUTHCS K coodmieHusiM CMMU, copepskanum HaydHYIO0 HHPOPMAIIUIO

—C(OpPMUPOBAHHOCTh YMEHUW TMOHUMATh 3HAYUMOCTh €CTECTBEHHOHAyYHOTO
3HAHMS JJI1 KaXJIOTO YEJIOBEKa HE3aBHUCHUMO OT €ro MpogecCHOHAIbHOU JEesSTEIbHOCTH,
pazimuuath (akThl M OIICHKH, CPABHUBATh OIICHOYHBIC BBIBOJABI, BUAECTh HX CBS3b C

KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEICIECHHON CUCTEMOU LIECHHOCTEM.

5.COJIEP’KAHUE YYEBHOM JUCIUILJIMHBI
XUMHUHA
O01mas u HeoOpraHm4ecKast XumMms
BBenenne
XUMHUYECKasi KapTHHA MUpPa KaK COCTaBHAs YAaCTh €CTECTBEHHOHAYYHOW KapTHUHBI
Mupa. Poiab XuMuu B )KM3HU COBPEMEHHOTO 00IIIECTRA.
[IpumeHeHne MOCTMIKEHUHW COBPEMEHHOW XHMHH B TyMaHUTapHOW cdepe
NEATEIBHOCTH 00IIIECTBA.
XUMHUECKOE coiepKaHne yueOHOM AUCIMIUIUHBI «EcTecTBO3HaHUE) MPU OCBOCHUH
cnermanbHocTet CIIO  conmManbHO-?KOHOMHYECKOTO ¢ TYMAaHHTApHOTO Tpoduiiein

po¢heCcCUOHAIBHOTO 00pa30BaHUs.



OcCHOBHBIC IOHATHS ¥ 3aKOHbI XUMHHU

[Tpenmer xumuu. BemectBo. AtoM. Monekyna. XuMHUECKHd 371€MEHT U (HOPMBI
€ro cymecTBoBaHus. [IpocTeie U CI0KHBIE BELIECTBA.

OTpakeHHE XMUMHUYECKUX CIOKETOB B  IMPOU3BEACHUAX  XYJI0KECTBEHHOM
JIUTEPATYPBI U UCKYCCTBA

JlemoHCcTpannmn

Habop Mozernelr aToMOB ¥ MOJIEKYI.

N3mepenne BemecTBa. OCHOBHBIE 3aKOHBI XMMUU. Macca aTOMOB U MOJIEKYJI.

OTHOocHUTENbHBIE aTOMHAasi M MOJIEKyJlsipHas wmaccel. KomumyecTBo BemiecTsa.
[locTostnnast ABoraapo. MousipHasg macca. 3akoH ABoraapo. MoiispHbiii 00beM Ta30B.
KonunyecTBeHHbIE W3MEHEHMS B XUMHM KakK 4YacTHBIM CilIy4yall 3aKkOHOB Iepexoza
KOJINYECTBEHHBIX M3MEHEHHW B KadecTBEeHHbIE. M.B.JIOMOHOCOB — «II€pBBIA PYCCKUU
YHUBEpCUTET». MIUTFOCTpaly 3aKOHA COXPAHEHUSI MacChl BEILIECTBA.

Hepuoanyeckuii 3akoH u Ilepuoanyeckas cucrema
xumMu4deckux djiemeHToB /.. MenaeseeBa

OtkpeiTne Ilepuommueckoro 3akoHa. Ilepuoanueckas cucTeMa XHMHYECKHX
anemeHToB /.M. MenneneeBa. 3nauenue llepuomnueckoro 3akona u llepmogmueckon
CUCTEMBI XUMHUYECKUX 3JIeMeHTOB J[.M1.MeHneneeBa mjid pa3BUTHSI HayKH W NOHMMaHUS
XUMH4Yeckor kapTuubl mupa. .M. MenneneeB 00 oOpa3oBaHMU M TOCyAapCTBEHHOU
nonmutuke. JlemoHctpauus. Paznuunbie gpopmbl Ileproguyeckoil cucteMbl XUMUYECKUX
anemenToB /[[.M. MeHnpaeneena.

CrtpoeHnue Bemecrsa

KoBanieHTHas cBs3b: HenoisspHas U nojsipHas. MoHHas cBa3b. KaTHOHBI U aHHOHBI.
Meramnmuueckas cBsi3b. BonopoiHas CBsI3b.

JeMoHcTpanus

OOpas31ibl BEIIEeCTB U MAaTEPUANIOB C PAa3IMYHBIMU THUIIAMU XUMHUECKOHN CBSI3H.

Boaa. PacTBopsl

Bopna B npupoje, ObITy, TEXHUKE U Ha MPOU3BOACTBE. DU3NYECKUE U XUMHUUYECKHE

CBOMCTBa BOJBI. OnpecHeHue BOJbI. ArperatHble COCTOSIHHSI BOJBI M €€ NEPEXOAbl W3

OJHOI'0 arp€raTHoro COCTOAHHA B Apyroe.
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JemoHcTpanus

@u3nyecKkne CBOMCTBA  BOJBL: IOBEPXHOCTHOE  HATSHDKEHHWE, CMAaYUMBAHUE.
XuMHu4eckrue peakuuu. [IoHATHE 0O XMMHUYECKOM peakuuu. THUIbl XUMHUYECKUX PEAKIUU.
CxopocTh peakiuu 1 GakTopbl, OT KOTOPHIX OHA 3aBUCHT.

JlemoHCcTpanus

XUMHUUYECKHUE PEAKIUHU C BBIICJICHUEM TEILJIOTHI.

Heoprannyeckue coe{uHeHUs
Knaccudpuxkanus HeopraHmyecKnx coeJMHEHUd M MX CBOMCTBA.

Okcuapl, KUCIOTHI, OCHOBAaHUS, COJIH.

IHonsiTue o0 ruapoJIM3e COJIeH.

Cpena BOAHBIX pAacTBOPOB COJICH: KUCTasi, HEUTpaybHAas, WIeIoYHas. BoaopoaHslii
nokasarens pH pactsopa.

Metasibl. O6mme puznyeckre 1 XUMUYECKHUE CBOMCTBA METAJIIOB.

Hemertannbl. O611as XapakTepuCTUKA TIIaBHBIX MOATPYII HEMETAUIOB HA IIPUMEPE
rajoreHOB.

BaxHelmme cOeIMHEHUS METANIOB M HEMETAUIOB B MPUPOAE U XO35UCTBEHHOUN
JNEATEIbHOCTH YEJIOBEKA.

Mertanibl U CIUIaBbl Kak XYJI0KECTBEHHBIN Martepuan. COeTMHEHHs] METANIOB KaK
COCTaBHAsl 4acTh CPEJCTB M300pa3UTEIBHOrO0 UCKyccTBa. HemeTamel U UX COeTUHEHUs
KaK COCTaBHasl 4aCTh CPEJCTB U300pa3UTEIHLHOTO HCKYCCTBRA.

JlemoHCTpanuu

B3auMopeiicTBue METAIJIOB ¢ HEMETAJIaMH (LIMHKA C CEpOi, alIOMUHUA C HOJA0M),
pacTBOpaMH KHCJIOT M Ieioueid. ['opeHue MertamioB (LMHKA, >Xejie3a, MarHus) B
Kucliopojie. BzaumonencTBre a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEIBIO.
BoccranoBuTenbHbIE CBOMCTBA METAIIIOB.

[IpakTrueckue 3aHATUA

Omnpenenenue pH pacTBopa coJien.

B3anmopeiictBue

Oprannyeckasi XumMus
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Oprannveckue  coeauHeHusi.OCHOBHBIE  TOJIOKEHUS  TEOPUU  CTPOCHHUS
OpTraHUYECKUX CoenuHeHui. MHorooOpasue opraHudeckux coeauHeHuid. [loHsTHe
U30MEPUH.

Yriaesogopoansl. IlpenenbHble W HEOpeAedbHbIE  YIVIEBOAOPOAbL. Peaknus
nonumepusanuu. [IprupogHble MCTOYHUKH YIJIEBOAOPOAOB. YTIEBOJIOPOJBI KaK OCHOBA
MEXIYHApPOJIHOTO COTPYJAHMYECTBA M BaXKHEHUIIUN HCTOYHUK (opmMupoBaHus OroKera
PO.

Kuciopoaconep:kamue OpraHn4ecKue BeIIeCTBA. [IpencraBurenu
KUCJIOPOJICOJICPKAIMX OPTaHUYECKUX COCIVMHEHHN: METWIOBBIM M 3TUJIOBBIA CIUPTHI,
TJIMIEPUH, YKCYCHAst KUCI0Ta. KUPBI KaK CI0KHBIE 3(PUPHI.

AJIKOTOJIM3M U €r0 OTPAKEHHE B MPOU3BEIICHUSIX XYI0KECTBEHHOU JIMTEPATYPHI U
M300pa3uTEIBLHOrO UCKYCCTBA. YTIEBObL: MIIOK03a, KpaxMall, LeJUIH0I03a.

A3oTcoep:kalniue OpraHMyYecKue coeIMHeHUusi. AMUHBI, aMUHOKHUCIIOTHI, OCJIKU.
Ctpoenue u Ouosnorudeckast GyHKIHs OCITKOB.

JeMoHcTpanuu

[lonydyeHune 3TWiIeHA U €r0 B3aUMOJCHCTBUE C PAacTBOPOM II€pMaHraHara Kajus,
OpoMHOI1 Bosioi. KauecTBeHHas peakuys Ha riuiepuH. L{BeTHbIe peakuuy OeNKoB.

IliacTtmaccesl M BoOJIOKHA. [IoHATHME O MIacTMaccax M XUMHUYECKHX BOJIOKHAX.
HarypainbHbie, CHHTETHYECKME U HUCKYCCTBEHHBIE BOJIOKHA.

[IppumeHeHne NOJMMEpPOB B MPUKIAJHOM M KJIACCUUYECKOM H300pa3uTeIbHOM
HCKYCCTBE.

JeMoHcTpanus

Pa3nuyHble BUABI IUTACTMACC U BOJIOKOH.

XuMHUA U KU3Hb

XuMusl M OPraHu3M 4ejioBeka. XMMHUUYECKHE JIEMEHThl B OPraHU3ME YEJIOBEKA.
Oprannueckre W HeopraHnuyeckue BemiecTBa. OCHOBHBIC XMU3HEHHO HEOOXOIUMBbIE
COCIMHEHUS: OCJIKH, YTJIEBOJBI, KUPbI, BUTAMUHBI. YTJIEBOJbl — TJIABHBIM HCTOYHUK
SHEpPruM opranusma. Posib )KHpOB B opraHu3Me. XOJECTEPUH U €ro pojib B 310POBBE
yeyoBeka. MuHepalibHbIE BeEIIecTBa B MPOAYKTaX TMHUTAHMS, THUIIEBbIE JTOOABKH.

COanancupoBaHHOE MUTAHUE.
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Xumus B 0ObITy. Bosa. KauectBo Bogpl. Motoiiue u uuctdinue cpeactsa. [Ipasuna
6e30macHO paboTHI CO CPEACTBAMU OBITOBOI XUMHH.

Ponb XMMHMYECKHX 3JIEMEHTOB B JKM3HU pacTeHHil. Yao0peHus. XUMHUYECKHE
CPEACTBA 3aIUThl PACTCHUM.

vuoJiorusda

buosioruss — COBOKYNHOCTH HAYK O KMBOW mnpupoae. MeToapl HAay4dHOTO
mo3HaHus B Owosiormm JKuBas mpupoma Kak OOBEKT H3ydeHHs] Owojornu. MeTompl
UCCJIEIOBAHUS KUBOW MPUPOJLI B Ouosoruu. OnpejaelieHUe >XU3HU (C MPUBICYCHUEM
MaTtepuaia u3 pa3aesioB (UMK U XUMHUH). Y POBHU OpTaHU3AIUN KU3HH.

JeMoHcTpannu

YpoBHU OpraHU3alNM )KU3HH.

MeTtobl MO3HAHUS KUBOU TPUPOBI.

Kuerka

Hcrtopus n3ydenns kiaeTtku. OCHOBHBIE TOJIOKEHUS KIETOUHOU Teopuu. KieTtka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (2JIEMEHTapHas1) €AMHUIIA KU3HHU.

Crpoenue knetkd. [IpokapuoOThl U 3yKapHUOThl — HU3IIKME U BBICIINE KIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. KierouHoe sipo.
OyHKIMS SApa: XpaHeHHe, BOCIIPOU3BEACHUE U Tiepeiaya HacleACTBEHHON nHpOopMaInu,
perymsius XUMHYECKOW AaKTUBHOCTU KIETKU. CTpykKTypa U (QYHKIMH XPOMOCOM.
AyYTOCOMBI M IOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHHME XMMHUYECKUX JIEMEHTOB. HeopraHnuueckue BemiecTtsa B
COCTaBe KJETKU. POoib BOABI KaK pacTBOPUTENS U OCHOBHOIO KOMIIOHEHTa BHYTPEHHEU
cCpelbl OpPraHW3MOB. YTJEBOJAbI U JHUOUALI B KieTke. CTpyKTypa U OHUOJOTUYECKHUE
¢bynkuun 6enkoB. CTpoeHUE HYKJICOTHAOB U CTPYKTypa NMoJMHYKIeoTHAHbIX 1enen JJHK
u PHK, AT®.

Bupycet u OGakrepmodaru. HekierouHoe cTpoeHHEe, KU3HCHHBIH ITUKI M €ro
3aBUCUMOCTh OT KJIETOYHBIX (popm xku3Hu. Bupycel — B030yauTenn wHGEKIIMOHHBIX
3a0oneBaHuil; moHATHEe 00 OHKOBHpycax. Bupyc mmmyHonedunmra yenoseka (BUY).
[Mpodunaktuka BUY-undexiuu.

JlemoHcTpanuu
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Crtpoenue MoJeKyIbl OeskKa.

Crpoenne monexyinsl JTHK.

CrtpoeHue KIeTKH.

CTtpoeHue KJIETOK MPOKAPUOT U IYKAPHUOT.

CrpoeHnue Bupyca.

[IpakTuyeckue 3aHATHS

Habmoienue KIETOK pacTeHUH W KUBOTHBIX IO MHKPOCKOMOM Ha TOTOBBIX
MHKpOIpernaparax ¥ UX OnucaHue.

CpaBHEHHE CTPOCHUS KJIETOK PACTCHHUM U KUBOTHBIX.

Opranusm

Opranmzm — enuHoe 1enoe. MHoroobpazue opraHu3moB. OOMEH BELIECTBOM U

SHEPrued C OKpyXKalollew cpenoil Kak HeoO0XOJIMMOE YCJIOBUE CYIIECTBOBAHMS >KUBBIX

CHCTCM.
CrnocoOHOCTh K CaMOBOCIIPOU3BCACHUIO — OJHAa H3 OCHOBHBIX 0COOEHHOCTEM
JKMBBIX OpPIraHU3MOB. I{eJ'IeHI/Ie KIICTKK — OCHOBa pPOCTa, Pa3sBUTUA M PA3MHOKCHHUA

opranu3moB. becnonioe pasmHoxeHue. [lomoBOM mpomecc U IOJIOBOE Pa3MHOMKEHHUE.
Omnnoa0TBOpEHKE, €r0 OMOJIOrMYECKOe 3HAUCHHE.

[Tonsatne 00 WHAMBUIyaTbHOM (OHTOTEHE3), AMOPHOHAIBHOM (IMOpHOreHe3) u
MOCTAIMOpPHUOHANBHOM pa3BUTUU. HANBUyallbHOE pa3BUTHE YETIOBEKA U €r0 BO3MOXKHbBIC
HapyIICHUS.

OOmue TpeacTaBlIeHUs] O HACIEACTBEHHOCTH W HM3MEHUYMBOCTH. ['eHeTmueckas
TEPMUHOJIOTHUSI 1 CUMBOJIMKA. 3aKOHOMEPHOCTH HaclienoBaHus. HacienoBanne npru3HakoB
y uenoBeka. IlomoBeie xpomocombl. CUEIUIEHHOE C TOJOM  HAcJEJOBAHUE.
HacnenctBennsie 0ose3HH uenoBeKa, WX NpUUMHBI U mpoduiaktuka. CoBpeMEHHbBIC
MIPEJICTABIICHHS O TEHE U TEHOME.

['eHeTnyecknue  3aKOHOMEPHOCTH  M3MEHYMBOCTH.  Knaccubukamus — dopm
M3MEHYMBOCTU. BMsiHMEe MyTareHOB Ha OPraHU3M 4YeJIOBEKA.

[Ipenmer, 3aga4n U METOIBI CEJICKIMH. | €eHETUUECKHE 3aKOHOMEPHOCTH CEJICKIUH.
Yyenne H.U. BaBunoBa o 1eHTpax MHOrooOpasus M MPOUCXOXKICHUS KYJIbTYPHBIX

pacTEHUM.
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buorexHonorNs, €€ TOCTHUKEHUS, IEPCIEKTUBBI PA3BUTHS.

JleMoHcTpanun

OOMeH BelIeCTB U MPEBPAILEHUs SHEPTUH B KIIETKE.

Jlenenue KJIETKH (MUTO3, MEHO3).

CriocoOb1 6ecrosIoro pa3sMHOKEHHUS.

Onnoa0TBOpEHUE Y PACTEHUN U )KUBOTHBIX.

NHpuBuayanbHOE pasBUTHE OPraHU3Ma.

HacnenctBenusie 00sie3HU YellOBEKa.

Bimmsinue ankoroyinsma, HApKOMAaHUU, KyPEHUS HA HACIIEICTBEHHOCTb.

Mytanun.

Moau¢ukanroHHas U3MEHYUBOCTb.

[{eHTpBsl MHOTOOOpa3us U MPOUCXOKIAEHUS KyIbTYPHBIX PACTEHUM.

HckyccTBeHHBIN OTOOD.

HccnenoBanus B 00;1acTH OUOTEXHOJIOTHH.

[IpakTrueckue 3aHATHS

Pemenue 3ieMeHTapHBIX TEHETUYECKUX 3a1ay.

AHaIN3 W OLEHKA JTHUYECKUX ACIEKTOB DPAa3BUTUS HEKOTOPBIX MCCIENOBAaHUM B
OMOTEXHOJIOTHH.

Bun

OBOJIIOLIMOHHAsA TeOpuss M €€ pojib B (DOPMUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAay4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. llonmynsauus kak CTpyKTypHas
eauHUIA BUAa U 3Bomtounu. Cunrernyeckas teopus 3Bomonuu (CTI). JIBuxyiine cuibl
ABOJIOLMH B cooTBeTcTBUM ¢ CTO.

Pesynbratel  sBomonmu. CoxpaHeHHME MHOrooOpas3usi BHJIOB Kak OCHOBa
yCTOMUMBOrOo pa3BuTusi Ouocdepsl. [lpuunHbl BbBIMHpaHus BHUAOB. buosornueckuit
nporpecc 1 OMOJIOTHYECKUI perpecc.

['MnoTre3sl NPOUCXOKACHUS KU3HU. Y CIOKHEHUE JKUBBIX OPraHW3MOB Ha 3eMiie B
MIPOLIECCE 3BOJIIOIMU. AHTPOIIOrEHE3 M €ro 3aKOHOMEpPHOCTHU. JokazarenbcTBa pOACTBA
YEeJI0BEKa € MIICKONMTAIOMIMMU KMBOTHBIMU. DakTOppl aHTPONOIEHE3a: YCIIOKHEHHE

MONYJISIMUOHHOM  CTPYKTYpbl BHJA, HW3TOTOBJIEHUE OpYAUM Tpylda, IMEpexon OT
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pPacTUTENBHOTO K CMEIIAHHOMY THIy NUTaHHs, HWCIOJb30BaHue OrHsA. llosBreHue
MBICIIUTENILHOMN NESTENIbHOCTH U WICHOPa3AenbHOM peun. [IponcxoxaeHne 4eaoBeuecKux
pac.

JleMoHcTpanun

Kputepuu Buja.

[Monynsuust — CTPYKTypHasl €IMHULIA BUJIA, €AMHUIIA BOJIIOLIMH.

JIBMoKyIIE CHIIBI IBOJIFOLIHAH.

Bo3HuKHOBEHHE 1 MHOTO00pa3ue MpucrocoOIeHUN y OpraHu3MOB.

Penkue u ncuesaromme BUIbL.

JIBM>KyIye CHITbI aHTPOIIOTEHE3A.

[TpoucxoxneHne 4eaoBeKa U YeI0BEYECKUX pac.

[IpakTrueckue 3aHATUS

Omnwucanue ocobeil BUuaa no MOpQoIoruueckoMy KpUTEPHIO.

AHanu3 ¥ OLeHKa Pa3InYHbIX TUIIOTE3 IPOUCXOKICHUS KU3HU.

AHanu3 1 olleHKa Pa3InYHBIX TUTIOTE3 MPOUCXOKICHUS YeIOBEKa.

IKOCHCTEMBI

[IpeameT W 3agauu 3KOJIOTMH: Y4Y€HUE OO0 3KOJOTUYECKHX (PaKTOpax, y4yeHue o
coo0IIecTBax OPraHu3MoOB, yUeHHe o ouocdepe.

Okojorudeckue (akTopbl, OCOOCHHOCTM WX BO3JAEUCTBUA. DKOJIOrHYECKas
xapaktepuctuka Buna. [lonstue 00 »dkojmormdyeckux cucremax. lLlemn mmraHus,
TpOPUUECKHE YPOBHHU.

buoreonenos kak skocucrema. buocdepa — riobanbHas sxocucTema. YdeHue B.
N. Bepnanckoro o Ouocdepe. Ponb xuBbIX opraHusmMoB B Ouocdepe. buomacca.
buonoruueckuii kpyroBopor (Ha mpuMmepe KpyroBopora yriaepoaa). OCHOBHBIE
HaIpaBJeHUs BO3JEHCTBUA uyenoBeka Ha Ouochepy. Tpanchopmaius ecTECTBEHHBIX
AKOJIOTHYEeCKUX cucTeM. OCOOCHHOCTH arpodKOCHUCTEM (arpoIieHO30B).

JlemoHCTpanuu

Dkonoruveckre PaKkTophl U UX BIUSHUE HA OPTaHU3MBI.

MeXBHUIOBbIE OTHOLICHHUS: TAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIIHS, CHMOHO3.

SpyCcHOCTh PACTUTENBHOIO COOOIECTBA.
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Kpyrosoport yraepoaa B 6uocdepe.

3anoBeHUKY U 3aKa3HUKHU Poccum.

[TpakTryeckue 3aHATUS

CocraBiieHue cxeM nepeaadyu BEUEeCTB U SHEpruu (1IeTel NuTaHus;).

CpaBHUTENIbHAS XapPAKTEPUCTUKA MPUPOAHBIX IKOCUCTEM U arpo’KOCUCTEM CBOEH
MECTHOCTH.

Perenne sxonornueckux 3aaad.

AHanu3 U OIeHKa TOCJIeICTBUN COOCTBEHHOH ACSITENTFHOCTH B OKPYKaIOIIEH cpejie,
rI100aTBHBIX KOJOTHYECKUX MPOOJIEM U MyTEH UX pPelIeHusI.

DKCKypcHH

MHuoroo6pa3ue BuaoB. Ce30HHBIE M3MEHEHHs B HpuUpojie (OKPECTHOCTH
npodecCHOHAIBHOM 00pa30BaTeIbHOM OpraHu3aIim).

EcTtecTBeHHbIE U HCKYCCTBEHHBIE 3KOCHUCTEMBI (OKPECTHOCTH MpOo(ecCrOoHaAIbHOM

o0pa3oBaTeNbHON OpraHu3allnu).

6. TEMATUYECKOE INTAHUPOBAHUE
[Ipu peanuzamuu cojepkaHusi o001Ie00pa3oBaTEILHON YYE€OHON JUCHUIUIAHBI

OV 1.10 «EcrectBo3Hanue» yueOHast Harpy3Kka 00y4aromuxcsi COCTaBIISIET:

Buj yueOHoi1 padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl 443

B TOM 4YHcJIe:

TEOPETUYECKOE 00YICHNE 359
MPAKTUYECKHUE 3aHSITUS 40
nabopaTOpPHBIE 3aHATHS 8

y4eOHBIM TIJIAHOM

KOHCYJIbTaIIHsI
HE NPEAYCMOTPEHBI

y4eOHBIM TIJIAHOM

camocTosTeNnbHas padboTa
HE MPelyCMOTPEHbI

IIpomexyTouHas arTecTanus B popme IK3aMeHa 36

7. TEMATHYECKHAM IIJIAH YYEBHOM JUCIUITIJIAHBI
OYA. 10 kKECTECTBO3HAHUE»

Bcero yacos na [Pacnpenesnenne TpynoeMKkocT pasaeaa (B

Bua y4eOHoii paboThI .
ry P pasnes yacax) no Bujaam y4ueOHoi padorbl
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AyAUTOpHBIE 3aHATHS. Mexumnu IIpakTuyeckue | JlaboparopHbie
Copepxanne 00y4eHUS 3aHATHS 3aHATHS

XUMUA

BBenenne 2 2 - -
Oprannyeckasi XuMHs 124 106 - -
[IpenMer OpraHu4eCcKO XUMUH.
Teopust CTpOSHUST OpTaHUYECKUX 14 12 2 -
COEMHEHHI
[IpenenbHbIC YTIEBOAOPOIBI 16 14 2 -
JTUIICHOBHIC U TUCHOBBIC 12 10 i 5
YTJIEBOIOPOIbI
IALIETUIICHOBBIC YTIIEBOIOPOIBI 8 8 - -
ApOMaTHYECKHE YTIECBOAOPOIbI 8 8 - -
[ IprpoaHbIe HCTOYHUKHT 8 5 i i
YTJIEBOIOPOIOB
['MapOKCHIIbHBIE COCTUHECHHMS 8 6 2 -
IATIBIETUIBI ¥ KETOHEI 8 6 - 2
KapOoHOBBIE KUCTIOTHI U UX 8 5 5 i
[IPOU3BOIHBIC
YTaeBoanl 10 8 2 -
IAMUHBI, aMUHOKHCJIOTHI ¥ O€JIKU 8 6 2 -
IA30TCOoAEpKaIINE
reTepOLMKINYECKUE COSTUHEHHUSI. 8 8 - -
Hyk1eMHOBBIC KUCIIOTHI
buonoruyecku akTUBHBIE 8 6 2 i
COCTMHCHUS
O01asi ¥ HeOpraHn4yecKasi XuMms 137 127 - -
XuMUST — HayKa O BEHIECTBAX 2 2 -
CtpoeHue atoma 12 12 - -
[leproarueckuii 3aKOH U
[leproanueckas cucrema

14 14 - -

XUMHUYECKUX dyiemeHToB .1
MenneneeBa
CtpoeHue BelecTra 12 12 - -
[Tonnmepsl 12 12 - -
JlrcriepcHbIE CUCTEMBI 4 4 - -
XHMMHYECKUE PEAKIUN 14 14 - -
PacTBOpBI 10 8 2 -
OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
peakuuu. JINEKTPOXUMHUUYECKUE 12 12 - -
MPOIECCHI
Knaccudukanus emuiects. [IpocTeie 12 12 i i
BeIeCTBA
OCHOBHBIE KJIacChI HEOpraHM1eCKuX 12 10 i 5
W OPTraHMYECKUX COCTMHCHUN
XUMHSI DJIEMEHTOB 12 10 - 2
XUMUS B )KA3HU OOIIIECTBA 9 7 2 -
Bcero 263 235 20 8
BUOJIOT'USA -
Beenenue 2 2 - -
buonoruss — COBOKYIMHOCTh HayK O 8 6 2 -
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PKUBOU Tipupoje. MeToabsl Hay4YHOTO
[MO3HAHKS B OMOJOTUH
Kierka 20 18 2 -
Opranusm. 24 22 2 -
(OCHOBBI T€HETHKHU U CEJIEKIINU 26 24 2 -
[TpouCXOXKACHUE U PA3BUTHE KU3HU 26 24 2 i
Ha 3emiie
[TpoucxoxaeHue yeaoBeka 16 12 4 -
(OCHOBBI 9KOJIOTUH 16 14 2 -
bronnka 6 2 4 -
Bcero 144 124 20
407 359 40 8
IIpomexyTouHas aTTecTauus B popme 3k3aMeHa 36 yacos
Htoro | 443
8. XAPAKTEPUCTUKA OCHOBHBIX BU/1OB JAEATEJIBHOCTHA
OBYYAKOIIIUXCA

Conep:xanue XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHO /1eATeILHOCTH
o0yueHust o0yuyawuuxcsi (Ha ypoBHe yueOHBIX J1eiiCTBHI)
XUMUSA
Beenenue PackpeiTre BKIIaga XUMUYECKOM KApTUHBI MUPa B €UHYIO

€CTECTBEHHOHAYYHYIO KapTUHY MHpa. XapaKTePUCTUKA XUMUHU KaK
IIPOU3BOIUTENILHON CHJIBI OOIIIECTBA

Baxkneinne XxumMmudeckue
IIOHATHUA

YMeHue nath onpeieneHne U ONeprupoBaTh CASAYIOINMHA XUMHUYECKUMHU
MOHSATUSAMHU: «BEIIECTBOY, «XUMUUYECKUM FJIEMEHT», «aTOM,
«MOJIEKYJIa», «OTHOCUTEIbHBIEC aTOMHASI U MOJIEKYJISIPHASI MacChl»,
«HUOH», «AJUIOTPOMUS», «U30TOMBDY, «XUMUYECKAs CBA3BY,
«OIEKTPOOTPULIATEITLHOCTDY, «BAJICHTHOCThY, «CTETICHh OKUCIICHUS,
«MOJIbY, «MOJIIPHAsI Maccay, «MOJIIPHBIA 00BeM ra3000pa3HbIX
BEILIECTBY, «BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS,
«pPacCTBOPBDY, «3JEKTPOJIUT U HEANEKTPOIUTY, «IIIEKTPOIUTHUECKAs
JTUCCOITHAITUS», KOKUCITUTETh U BOCCTAHOBUTEINBY, «OKUCICHHUE U
BOCCTAaHOBJIEHUEY», «CKOPOCTh XUMHUECKOU PEAKIIMHNY, «XUMHUUYECKOE
PaBHOBECHEY, «YTJIEPOJIHBIN CKEJET», «(DYHKIIMOHAIBHAS TPYIIIAY,
«U30MEPHSI»

OCHOBHBIE 3aKOHBI
XUMAUN

®opMynHpPOBAHHUE 3aKOHOB COXPAHEHHUS MACCHI BELIECTB U MOCTOSIHCTBA
COCTaBa BEUIECTB. Y CTAHOBJICHHE MPUYHUHHO-CIEACTBEHHOM CBA3U MEKY
CoJIep>)KaHUEM ITHUX 3aKOHOB M HAMMCAaHUEM XUMHUYECKHUX (HOpMYI U
ypaBHeHu. PackppiTie (GU3NIECKOT0 CMBICIIa CHMBOJIUKHI
[Tepuoanueckoit Tabmuipl xumudeckux snemeHToB [I.M1. Menaeneesa
(HOMEpOB AIeMeHTa, epruoa, TPYIIIb) U YCTAHOBJICHUE TPUUUHHO-
CJIEZICTBEHHOM CBA3U MEKY CTPOCHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHEHHUS CBOWCTB JIEMEHTOB M 0OpPa30BaHHBIX MU BEIIECTB B
MEepUOJIax U Ipymmnax. XapakTepUCTHKA SJIEMEHTOB MaJIbIX MEPUOJIOB 1O
ux nonoxkeHutro B Ilepuognueckoii cucreme /.M. Mennaeneena

OcCHOBHBIE TEOPUH
XUMHUHN

VYcraHoBIEHNE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEUIECTB OT CTPOCHUS
aTOMOB O0Pa3yIOIINX UX XUMUYECKUX DJIEMEHTOB. XapaKTepHUCTHUKA
Ba)KHEHIIINX THIIOB XUMHYECKUX CBSI3EH M OTHOCUTENLHOCTH 3TOM
tumoyiornu. O0bICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
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U CTPOEHUS KPUCTAIMYECKUX peiieToK. PopMyTUpOBAHNE OCHOBHBIX
MOJIOKEHUN TEOPUU AIEKTPOIUTUYECKON TUCCOLUALIUU U
XapaKTEpPHUCTUKA B CBETE 3TOW TEOPUH CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIUHEHUM.

DopMyJIUPOBAHUE OCHOBHBIX MOJIOKEHUI TEOPUH XUMUYECKOTO
CTPOEHUS OPTraHUYECKUX COCTMHEHUN U XapaKTEPUCTUKA B CBETE ITOMN
TEOPUHU CBOMCTB BAXKHEHIIUX MPEACTABUTEICH OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCIMHEHUN

Baxueiiniue BemiecTsa
Y MaTepHuabl

XapakTepucTUKa CTPOSHUSI aTOMOB M KPUCTAJNIOB M Ha TOW OCHOBE —
00X (PU3MUECKUX U XUMHUYECKHX CBOMCTB METANIOB M HEMETAJLIIOB.
XapakTepucTUKa COCTaBa, CTPOCHHUSI, CBONCTB, MOTYYSHHS U IPUMEHEHHE
BOXKHEHIIMX HEMETAJIOB.

XapakTepucTUKa COCTaBa, CTPOCHHS U OOLIUX CBOMCTB BaXKHEHUIITHX
KJIACCOB HEOPTAaHUYECKUX COCIMHEHUM.

Onucanue cocTaBa U CBOMCTB BAKHEHIIIUX MIPEACTaBUTEIICH
OpPraHUYECKUX COSAMHCHUN: METAHOJIA M 9TAHOJIA, CIIOKHBIX Y(UPOB,
KHUPOB, MbLJI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI), MOHOCAXapHI0B
(TmroK03bI), TUCaXapuioB (caxapo3bl), MOTKCAXapuIoB (Kpaxmana u
LEJUTIONIO3bI), AMUHOKHCIIOT, OETTKOB, HICKYCCTBEHHBIX U CUHTETUYECKUX
TIOJIMMEPOB

XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHON U MPOPeCCHOHATBHON A€ITeIbHOCTH
XUMUYECKUX TEPMUHOB U CHMBOJIMKH.

Ha3piBanue n3y4eHHbIX BEUIECTB IO TPUBHAIBHON MJIM MEXIYHAPOIHOMN
HOMEHKJIATYpEe U OTPa’KEHHUE COCTaBa ATUX COEIMHEHUH C TOMOLIbIO
XUMHYECKHUX (HOPMYIL.

OTpakeHre XUMHYECKHUX MPOIECCOB C MOMOIIBIO YpaBHEHUN
XUMHUYECKUX PeaKuid

XUMHYECKUE PEaKIun

OOBsicHeHHE CYIIHOCTH XUMHUYECKUX npoueccoB. Kimaccudukarms
XMMHMYECKHUX PEAKLMH 10 pa3IMYHbIM IPU3HAKAM

XUMHYECKUN SKCIIEPUMEHT

BrmmonHeHne XUMHUYECKOTO OKCIICPUMCHTA B IIOJIHOM COOTBECTCTBUHU C
MIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH.

Habuntonenue, pukcupoBaHue U ONMCaHUE Pe3yJbTaTOB MPOBEAEHHOTO
HKCHEPUMEHTA

Xumunyeckasi ”HQopMarus

[IpoBenenne caMoCTOATEIBLHOTO MOMCKAa XUMUYECKON HH(pOopManuu ¢
HCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISPHBIX
W3/1aHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIOJIb30BaHNE KOMITBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKH U Tepeaun
XUMHYECKON MHPOPMAIUH U €€ IPEJCTaBICHUS B pPa3IMUHbIX (opMax

[TpoduibHoe
podecCuoHaNbHO 3HAaUNMOE
cojiep>kaHue

OOBsicHEeHHE XUMUYECKUX SBJICHUH, TPOUCXOSAIIUX B IPUPOE, OBITY U
Ha IPOU3BOJICTBE.

CobnroeHue npaBmil 3KOJIOITMYECKH TPAMOTHOTO MTOBE/ICHUS B
OKpY>Karollen cpene.

Onenka BIMSHUSA XUMUYECKOTO 3arpsi3HEHUS OKPYKAOILEN Cpelbl Ha
OpraHM3M 4YeJIoBeKa U Jpyrue *uBble opraHu3Mbl. CoOuroieHre paBuil
0€e301acHOro 0OpaIleHus ¢ TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH,
J1a00paTOPHBIM 000PYTOBAHUEM.

Kputnueckast orieHKa JOCTOBEPHOCTH XMMUYECKON HH(pOopMaIu,
MTOCTYTAONIEN U3 Pa3HBIX HICTOYHUKOB

Bbuoaornsa

buosorus — cCoBOKYITHOCTH
HAyYK O KUBOU IIPUPOJIE.
MeTo/1bl Hay4HOr0 NO3HAHUS

3HAKOMCTBO C 0ObEKTaMH U3y4EeHHs OMOJIOTUH.
BrisBrienne posnm 6nonoruu B GOpMUPOBAHUHN COBPEMEHHON
€CTECTBEHHOHAYYHOW KapTUHBI MUPa U MPAKTUYECKOM J1eITeIbHOCTH
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B Onosoruu

Jronen

Kierka

3HAKOMCTBO C KJIETOYHON TEOPUEN CTPOEHUS OPraHU3MOB.
IlosydyeHne npeacTaBIeHNs O POJIM OPraHUYECKUX U HEOPraHMYECKUX
BELICCTB B KJIETKE.

3HaHUe CTPOCHMS KIIETOK 110 pe3ysibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHue onuceiBaTh MUKPOIPENaparhl KJIETOK PACTCHUN. Y MEHHE
CPaBHUBATH CTPOCHUE KJIIETOK PACTEHUM U JKUBOTHBIX 110 TOTOBBIM
MHUKpOIpenaparam

Opranuszm

3HaHKE OCHOBHBIX CITIOCOOOB PA3MHOKCHHSI OPTAaHU3MOB, CTATUI
OHTOTEHE3a Ha MMPUMEPE YeTIOBEKA.

3HaHUE MPUYKH, BHI3BIBAIOIINX HAPYILICHUS B Pa3BUTUN OPTaHU3MOB.
YMeHue nosab30BaThCsl TeHETUYECKOW TEPMUHOJIOTUENH U CUMBOJIMKOM,
pemaTh IpOCTEeUIINEe TEHETUUECKHE 3aJauH.

3HaHne 0cOOEHHOCTEN HACIIEACTBEHHON U HEHACIIEACTBEHHOMN
W3MEHYUBOCTH U UX OMOJIOTUYECKON POJIH B SBOJIIOIMH KUBOTO

Bun

YMeHue aHaIU3upoBaTh U OLEHUBATh PA3JIMYHbIE THIIOTE3bI
IIPOUCXOXKACHUSI )KU3HU Ha 3eMIIe.

YMeHue npoBOJUTh ONKUCaHKE 0cOOel 0JJTHOrO BUA IO
MOP(OJIOTHIECKOMY KPUTEPUIO.

Pa3Butue criocoOHOCTEH SICHO ¥ TOYHO U3JIaraTh CBOM MBICIIH, JIOTHYCCKH
00OCHOBBIBATh CBOIO TOUKY 3pPEHHsI, BOCHPUHUMATD U aHATH3HPOBATH
MHEHHSI COOECETHUKOB, IPU3HABAs IIPABO JPYroro 4eJIoBeKa Ha HHOE
MHEHHE.

YMeHue 10Ka3bIBaTh POACTBO YEJIOBEKA U MIIEKOIIMTAIOLINX, OOIHOCTh U
PaBEHCTBO YEJIOBEUECKUX pac

OKOCHUCTEMEI

3HaHUE OCHOBHBIX PKOJIOTUYECKUX (PAKTOPOB U UX BIUSHUA HA
OpraHu3MBl.

3HaHHE OTIUYUTEIHHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB—
arpoakocucteM. [lonydyeHue npencTaBiaeHHs O CXeMe 3KOCUCTEMBI Ha
npumepe 6uocdepsl. JleMoHCTpalus yMeHus TOCTAaHOBKH 1ieJIei
ACATCIIBHOCTH, INIAHUPOBAHHUC cOOCTBEHHOM JACATCIIbHOCTH IJIs1
JOCTH>KEHHSI TIOCTABIICHHBIX 1I€JIEH, TPEABUACHUS BO3ZMOXKHBIX
PE3YIBTATOB 3TUX I[CI\/’ICTBI/II\/'I, opraHu3ali CAMOKOHTPOJIA U OLICHKHU
MOJIYYE€HHBIX pe3yiabTaToB. O0ydeHue coOII0ICHUIO TIPABIII TIOBEICHUS B
pupojie, 6epeKHOMY OTHOIICHUIO K OMOJIOTHYECKUM 00bEKTaM
(pacTeHHsIM ¥ JKUBOTHBIM M MX COOOIIECTBAM) U UX OXpaHe

9. YAEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBI YYEBHOM JJUCIHUILINHBI

Onucanue

OoYA.10 kKECTECTBO3HAHUE)

MAaTEepPHAJIbHO-TEXHUYECKOM 0a3bl, HEe00X0uMoi OIS

OCyIIeCTBJIEHHUsI 00Pa30BaTEILHOIO MpoIecca

HanMeHoBaHMe MOMEIEHNH JUIsl TPOBEICHNUS Anpec (MecTonosoKeHne) MoMeIIeHu! is
Ne 11/t BCEX BUJIOB y4eOHOM JeSITeNbHOCTH, MIPOBE/ICHUS BCEX BUJIOB yU€OHOM
MPEelyCMOTPEHHON y4EOHBIM IUIaHOM, B TOM NeSITeNIbHOCTH, IPEyCMOTPEHHON y4eOHbIM
qucIie TOMEUIEHMS ISl CAMOCTOSATEbHOU IJIAaHOM (B CITy4yae peanu3anuu
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paboThI, ¢ yKa3aHHUEM TePEeUHs] OCHOBHOTO
o0opynoBaHusi, yaeOHO-HATIISITHBIX TTOCOOUI 1
UCTIOJIB3YEMOT0 TIPOTPAMMHOTO 00ECTICUCHHST

00pazoBaTenbHON TPOTrpaMMBbI B CETEBOM
(hopMe IOTOTHUTENBHO YKA3bIBACTCS
HAaMEHOBAaHUE OpTaHMU3AINH, C KOTOPOU
3aKJII0YEH JOTOBOP)

KabwuHeT ecrecTBO3HAHUSA: yueOHAS Ay TUTOPHS IS
IPOBENEHUS 3aHATUH BCEX BUJOB, B TOM YHCIIE
TPYMIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALINH,
TEKYIEr0 KOHTPOJISI U POMEKYTOUHON aTTeCTalluu
YueOHas mocka

Pabouee MmecTo npenogaBarens

KommiekT yuebHoii mebenu Ha 25 oOyuaromuxcs
Y4eOHO-HATTISAHBIE TTOCOOUS

IlepeHOCHOM MyNnbTUMEIUMHBINA KOMIUIEKT

Hoctyn k nHpOpMaLnOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «IHTepHEeT»

7-Zip GNU OTKpbITOE JTUIIEH3NOHHOE COTJIAIlICHHE
GNU General Public License. Office 365 Al
AxanieMudeckast moJr1cKa.

Adobe Acrobat Reader DC. OtkpsiToe
munensuonnoe cornmamenre GNU General Public
License

Internet Explorer. IIpenocTaBisieTcs B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe mporpaMMHOE 0OecTieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DneKTpoHHas OMOIUOTEYHAS CUCTEMA «AKAICMUSD.

414042, r. Actpaxansp, yia. MarucrpansHas, 18
Aynuropust Ne 208

Kabuner ectecTBO3HaHMS: y4deOHast ayJUTOPHS JUIS
NPOBEJICHHS 3aHSATHI BCEX BHJOB, B TOM YHCIIC
IPYINOBBIX ¥ WHAWBUAYaAIBHBIX KOHCYIbTAIINH,
TEKYILET0 KOHTPOJISI U POMEKYTOUHON aTTeCTalluu
VYyeOHas mocka

Pabouee mecTo npenogaBarens

KommekT yuebHoi Mebenu Ha 25 oOydaromumxcs
Vy4eOHO-HarIISAHBIE TTOCOOUS

IlepeHOCHOI MYyJIBTUMEIUHHBIN KOMIUIEKT

Joctyn k nHpOpMaIIMOHHO-
TEJIEKOMMYHHKAaLIMOHHON ceTH «HTepHeT»

7-Zip GNU OTKpbITOE JTUIIEH3NOHHOE COTJIAIICHHE
GNU General Public License. Office 365 Al
AKa,I[eMI/I‘ICCKaH IIoAIInCKa.

Adobe Acrobat Reader DC. OtkpsiToe
munensnonnoe cornamenne GNU General Public
License

Internet Explorer. IIpemocraBisieTcs B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome becmarHoe mporpaMMHOE OOecTieYeHHe.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for

414042, r. ActpaxaHnsp, yi1. MaructpaibHas, 18
Aynuropus Ne 204
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Teaching. Kaspersky Endpoint Security.

SHCKTpOHHaSI OuONIMOTEUHAs CUCTEMA «AKa,I[eMI/ISI».

JlaGoparopusi ecTeCTBO3HAHUS

VYueOHas 1ocka

Pabouee mecTo mpemogaBartest

KommiekT yuebnoii Mmebenu Ha 25 oOyuaromuxcs
YueOHO-HarISIHbIC TOCOOHS

Muxkpockornbl — 15 miIT.

IlepeHOCHOM MynbTUMEIUMHBINA KOMIUIEKT
Hocrtyn k nuHQOPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «IHTepHET»

7-Zip GNU OTKpbITOE TUIIEH3NOHHOE COTJIAIlICHHE
GNU General Public License. Office 365 Al
AxanieMuydeckast moJrrcKa.

Adobe Acrobat Reader DC. OtkpsiToe
munensuonnoe cornmamenre GNU General Public
License

Internet Explorer. IlpemocTaBisieTcs B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe mporpaMMHOe 0OecTieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

DnekTpoHHas OMOTMOTEYHAS CUCTEMA «AKAIEMUSD).

414042, r. Actpaxans, yia. MarucrpanbsHas, 18
Aynurtopus Ne 204

[lomemenne At CaMOCTOSTEIHHON paOOTHI
Kommutekt yuebHo# Mebenn Ha 25 oOyJaromuxcs
Komnbroteps — 3mT.

Hoctym k nHQOPMAITMOHHO-
TEJIEKOMMYHHKAaLIMOHHON ceTH «/HTepHeT»

7-Zip GNU OTKpbITOE JTUIIEH3NOHHOE COTJIAIICHHE
GNU General Public License. Office 365 Al
AxagemMuyeckas IIOIIINCKA.

Adobe Acrobat Reader DC. OtkpsiToe
nurensnonnoe cormamenue GNU General Public
License

Internet Explorer. IIpenocTaBisieTcs B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmumaTHoe mporpaMMHOe 00eCIIeUeHHeE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

DneKTpoHHas OMOIMOTEeUHAs CUCTEMA «AKaISMUSI.

414042, r. ActpaxaHnsp, yi1. MaructpaibHas, 18
Aynutopust Ne 112

ITomemenue g caMOCTOSITETHHON paOOTHI
KommekT yuebHo mebenu Ha 25 oOydaromumxcs
Komneroreps! — 21mrT.

Hoctyn k nHpOopMamoHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»

7-Zip GNU OTKpbITOE JTUIEH3UOHHOE COTTIAIlICHHE
GNU General Public License. Office 365 Al

414042, r. Actpaxansp, yia. MarucrpanbsHas, 18
Aynutopust Ne 308
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AKaI[eMI/I‘-IeCKaﬂ IIoAIIrnCKa.

Adobe Acrobat Reader DC. OtkpsiToe
munensunonnoe cornamenne GNU General Public
License

Internet Explorer. IIpenocTaisieTcs B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruaTHoe mporpaMMHoOe 0OecIeueHHeE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
SHGKTpOHHaH OuOIMOTEYHAs CHCTEMA «AKaI[eMI/IH».

10. PEKOMEHIYEMAS JIUTEPATYPA

Jliist 00y4aromuxcs

a) OCHOBHas yueOHas TuTeparypa:

1. Pygzutuc I'.E., ®enpaman @.I'. Xumus. 10 knacc, [Tpocsemienne ,2017 ©

2. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 11 knace, [Ipocsemenue ,2017 1

0) monoyIHUTENbHAs yueOHast JuTepaTypa (B T.4. CJIOBapH):

1. buonorusa. O6mas Ouonorus (6a3oBwiii ypoBeHb) E.A. Kpukcynos, A.A.
Kamenckuii, 2016

2. Epoxun FO.M. , KoBanesa 1. b. Xumus nns npodeccuit U cneruaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO HaydyHOTo npoduiei. - M.: 2016

3. [Iunkuna — 5-¢ u3a. nepepad. u gomn. — M.: U3narensctBo FOpaiit, 2015. —
319¢. — Cepus: I[IpodeccronanpsHoe oOpa3oBaHuUE.

B) MepeyeHb yueOHO-METOANYECKOTO 00ECIeUEHUSI:

1. Y4eOHO-METOIMUECKOE MOCOOHe MO BBINOJHEHUIO pedeparoB, MOKIAA0B,
WHJUBUyIbHBIX TPOEKTOB 1o yueOHou mucturmHe OY][.10 «EctecTBo3Hanue» mo
npodeccun 43.01.09 Tlorap, KoOHIUTED

I') UHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karagor skoJlordH4eckux canToB). WWW.ecoculture.ru

(CaiiT 5KOIOTHYECKOT0 MPOCBEILIECHNUS ).

2.www.ecocommunity.ru (MuadopMaiimoHHbIi  CalT, OCBCINAIOIIMKA MPOOIEMBI

skosioruu Poccun).

1) 2JICKTPOHHO-OUOIMOTEYHBIE CUCTEMBI:
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1. Epoxun FO. M., KoaneBa M.b. Xumusa nns npodeccun u crneruaibHOCTEN

TEXHUYECKOTO M €CTEeCTBEHHO-Hay4yHOro mupodwied, 1-e u3m.,2015r. https://academia-

moscow.ru/reader/?1d=105585

2. Epoxun 10. M. COOpHUK TE€CTOBBIX 3aJaHHUI MO XUMHH: y4eO. mocodue s

CTYH. YYpexacHui cpena. mpod. oOpasoBanus. — M., 2015.  https://academia-

moscow.ru/reader/?id=132020

3. I'abpuensu O. C., Ocrpoymos U. I'. Xumus, 1-u31,2017r

4. KoncrantunoB B. M., PezanoB A. I'., ®aneea E. O. buonorus: y4eOHUK s
CTyI. yupexaeHuit cpea. npod. obpasosanus / mox pena. B. M. Koncrantunosa. — M.,
2017 https://academia-moscow.ru/reader/?id=211746

5. http://'www.iprbookshop.ru

Jloist mpenogaBaresiei

1. O6 ob6pazoBanuu B Poccuiickoit @enepanuu: deaep. 3akoH ot 29.12.2012 Ne273-
@3 (B pea. Peaepanbubix 3aKk0HOB 0T 07.05.2013 Ne99-D3, ot 07.06.2013 Nel120-D3, ot
02.07.2013 Nel170-®3, ot 23.07.2013 Ne203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Nel1-@3, ot 03.02.2014 Nel5-@3, ot 05.05.2014 Ne84-@3, ot 27.05.2014 Nel35-d3, ot
04.06.2014 Necl148-®3, ¢ usMm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014
Nel45-@3, B pen.or 03.07.2016, c u3m. ot 19.12.2016)

2.Ilpuka3z MunuctepctBa oopazoBanusi u Hayku PO ot 31 nexabpst 2015 r. Nel1578
«O BHECEHMH U3MEHEHHI B (pefiepalibHbIi TOCYAapCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT
cpenHero oduero o0pa3zoBaHus, YTBEPKACHHBIN NprkazoM MunHucTtepcTBa 0Opa3oBaHUs
n Hayku Poccutickoit @eneparuu ot 17 mas 2012r. Ne413».

3. Ilpumepnass ocHOBHas oOpa3zoBaTelbHas MpOTrpaMMa CpPEAHEro OOIIero
oOpa3zoBanusi, ofgoOpeHHass  penieHueM  (eaepaabHOr0  y4eOHO-METOIUYECKOTO
o0beMHEeHUS 110 001eMy 00pa3zoBanuio (TPOoTOKoJ OT 28 utoHs 2016r. No2/16-3)

4. Korenesckas .B., Kyko 1.B., CxBopuos II.M., Turos E.B. 1-e uznanue 2017r
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11. OCOBEHHOCTH OPTAHU3AIIUU OBYUEHUS 110 YYEBFHOU
JUCHUIVIMHE 11 UHBAJIMJAOB U JIML C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA
Jlnst oOy4daromuxcs U3 Yucia MHBAIKUIOB U JIML C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
3I0pOBbSl Ha  OCHOBAHMA  IUCBMEHHOIO  3asdBJICHUS  y4yeOHas  JUCLMILIMHA
«EcTecTBO3HAHME» peanu3yeTcs C y4eTOM OCOOEHHOCTEH MCUXO(PHU3UUYECKOTO Pa3BUTHA,
MH/IMBUIyaJIbHBIX BO3MOYKHOCTEH M COCTOSHUSL 30pOBbs (Jajee — HWHIMBUIYaJbHBIX

0COOCHHOCTEH)

12. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JMCLMUILIAHBI

PesyabTaThl 00yyeHHs Kputepun onenkn MeTtoabl OLICHKH

B pesynbrare ocBoeHust aucuuiivHbl | OneHka «OTIMYHO» OTBETHI  Ha

00y4aromuics JOJDKEH | TIOCTaBJICHHBIEC BOIIPOCHI M3JIararOTCsl

IIPOJEMOHCTPUPOBaTh  MNPeAMETHBIE | JOTUYHO, IIOCIEN0BAaTEIbHO U HE

pe3yJbTaThl. TpeOyroT JONOJHUTENBHBIX | Texymmii KOHTPOJIb
-c(hopMUPOBAaHHOCTH NpeACTaBIeHUM O | mosicHeHud. [lomHO packpbiBatoTCs | (YCTHBIN u
LEJIOCTHOW COBPEMEHHOM €CTECTBEHHO- | IPUYMHHO-CIIEACTBEHHBIC CBA3M | INCBMEHHBIM  OIpOC,

Hay4YHOH KapTUHE MMpa, O IPUPOJAE KaK | MEKAY SIBICHUSIMH U COOBITHSMHU. | IPAKTUKO-
€IMHOM  LeJNoCcTHOM  cucreme, o | Jlemarorcs OOOCHOBAaHHBIE BBIBOJBL. | OPUEHTHPOBAHHOE

B3aUMOCBSI3M UENIOBEKa, NpHUpoAsl H | JleMoHCTpUpYrOTCS riyOoKkue | 3aaHue, JOKIa,
o01ecTBa; 0  IPOCTPAHCTBEHHO- | 3HAHUS ~ 0a30BBIX  HOPMATHUBHO- | COOOIIEHUE, OTYET).
BpEMEHHBbIX MaciuTabax BcenenHoili; npaBoBbIX akToB. Colmonarorcs | DKcnepTHas OLEHKa 10
- BJAJIeHHE 3HAHUAMU O HauOoJee | HOPMbI JUTEPATYPHOU peyH. kputepusiMm  Texkymmii

BAXXHBIX OTKPLITHUAX W JOCTUIKCHHAX B OHGHKa «XOpOIHO)) OTBCTBI Ha | KOHTPOJIb
obmactu €CTCCTBO3HAHUS, TOBIHABIINX | ITOCTABJICHHBIC BOIIPOCHI U3JIAratOTCA (TeCTI/IpOBaHI/Ie,

Ha DBOJIIOLMIO  MPEJICTaBICHUNH O | CUCTEMaTU3UPOBAHO U | JOMalIHie

IIPUPOZE, HA PA3BUTHE TEXHUKU U | IIOCIEJOBATEIBHO. bazoBeie | HabmoAEHUS u
TEXHOJIOTHU; HOPMaTUBHO-TIPAaBOBBIE aKThl | UCCIIEAOBAHUS, OTYET).
-c(hopMUPOBAHHOCTH YMEHMSI | UCTIOJIB3YIOTCS, HO B HEAOCTaTOYHOM | POpMaIn30BaHHOE
IIPUMEHSATH €CTECTBEHHO-Hay4Hble | oObeMe.  Matepuan  u3naraercs | HaONIO/EeHUE 3a
3HaHUS A OOBSICHEHUS! OKPYXKAIOIIMX | YBEPEHHO. PacKpbITbl NPUYMHHO- | HCIIOJIB30BAaHUEM
SIBJICHU, COXpaHeHUs 370pPOBbsI, | CIEACTBEHHBIE CBSI3U MEX]y | 3HAHU W YMEHHI B
obecrieyeHus 0€30MaCHOCTH | SBJICHUSAMU U COOBITHSIMH. | IPAKTUYECKOM
KHU3HEIESITENbHOCTH, OepexHoro | JleMoHcTpupyercs YMEHHE | 1eATEIbHOCTH.
OTHOIIECHHUS K IIPUPOJIE, | AaHAIM3UPOBATh MaTepual, OJHAKO | DKCIEPTHAas OLEHKa I10
PaIMOHAJIBLHOTO MPUPOJOIIONb30BAHUS, | HE BCE BBIBO/JIbI HocAT | kputepusm Judzauer
a TaK)Ke BBIITOJIHEHUS POJIM TPAMOTHOTO | apryMEHTHUPOBaHHBIN "

MOTpeOUTENs; JTOKa3aTeJIbHbIN Xapaxkrep.

-chopMupoBaHHOCTH TpeacTaBieHuil o | CobmonaroTes HOPMBI

HAayYHOM METO/JIE MO3HAHUSI IPUPOJIBI U | TUTEPATypHOU peun.

CpEICTBax N3Y4YEHUSI Mmeramupa, | Onenka «Y IOBIETBOPUTEIHHO»

MakpoMHpa U MHKPOMHpA; BIaJCHUE | TOMYCKAIOTCS HapyUICHUs B

Ipu€MaMu €CTECTBEHHO-HAYYHbIX | MIOCIEI0BATEIBHOCTH  U3JIOKEHUSI.
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HAOIIOCHNH, OIBITOB UCCIENOBAHUN U
OLICHKHN IIOCTOBepHOCTI/I HOJIy‘-IeHHBIX
pe3yIbTaTOB;

-BJIAICHUC HOHSITI/IﬁHblM annapaTOM
€CTECTBEHHBIX HAayK, IO3BOJISIONIUM
IIO3HABAaThb MI/Ip, y‘-IaCTBOBaTB B
JUCKYCCHUSAX TI0 €CTECTBEHHO-HAYYHBIM
BOIIPOCAM, MCIOJIb30BaTh pa3IMYHbIC

HMCTOYHHUKHU uH(pOpMaIUN JUIST
MOATOTOBKH  COOCTBEHHBIX  PadoT,
KPUTHYCCKH OTHOCHTBHCS
Kk cooomennsim  CMMU, conepxamum
HAy4HYIO UHGOPMALIHIO

(OpPMUPOBAHHOCTh YMEHUH MOHUMATh
3HaYUMOCTh €CTECTBEHHO-HAaYyYHOI' O
3HAHUS IS KaXJIOro  YeJIOBEKa,
HE3aBHCHMO OT €ro MpogeCcCHOHATbHON

NESITENbHOCTH, pPa3Nu4aTh (aKTel U
OLIEHKH,  CpPaBHHMBATh  OICHOYHBIC
BBIBOJIBI,  BUJIETh HX  CBS3b  C
KPUTEPUSIMH ~ OIEHOK W CBsI3b

KPUTEPHUEB C ONMPEIACIEHHON CHUCTEMOM
LEHHOCTEH.

Nmerotcst YIOMHUHAHUS 00
OTIENbHBIX 0a30BBIX HOPMAaTHUBHO-
IIPABOBBIX aKTax. Henonno
pacKpbIBalOTCA IIPUYHUHHO-
CJIEZICTBEHHbIE CBsI3U MEXIY
SIBIICHUSIMU U COOBITHSIMH.
JIeMOHCTPUPYIOTCS TTOBEPXHOCTHBIE
3HaHMA  BOIpoca, C  TPYAOM
pelIaroTCsl  KOHKPETHBIE — 3aJayM.
Nwmerotcs 3aTpyiHEHUS € BBIBOJIAMH.
JlonmyckaroTcsi  HapyleHUs HOPM
JUTEPATYPHOU pedH.

Ouenka «HeynoBieTBOpUTEIHHO
Marepuan H371aracTcs
HEMoC/Ie0BaTeIbHO, COMBYMBO, HE
MIPEACTABIISET OIIPEIIETICHHOU
CHCTEeMbl 3HAHUH MO JUCLMIUIMHE.
He  packpbeiBaloTCsi ~ NPUYUHHO-
CJIEICTBEHHbBIE CBS3U MEXY
ABICHUSIMU M coObiTusiMu.  He
MPOBOAUTCS  aHauu3.  BbiBoAbBI
OTCYTCTBYIOT. OtBeTsl Ha
JIOTIOJIHUTEIIbHbIE BOIIPOCHI
OTCYTCTBYIOT. MMeroTcs 3aMeTHble
HapylLIeHUsT HOPM JIMTEpaTypHOMH
peun.

MeTanpeaMeTHbIe pe3yJbTaThl:
-OBJIa/ICHHE YMEHUSIMHU U HaBbIKaMU
pasNMYHBIX BHUAOB  I103HABaTEIbHOMN
NESTeIbHOCTH JJIi M3Yy4YeHHUsS pa3HbIX
CTOPOH OKPY’KAaIOILEr0 €CTECTBEHHOTO
MUDa;

— TIIPUMEHEHUE OCHOBHBIX METO/IOB
Mo3HaHUs  (HAOJIOEHUS, HAY4YHOTO
JKCIIEPUMEHTA) Ui U3Yy4EHUs
pa3IMYHBIX CTOpOH
€CTECTBEHHOHAYyYHOW KapTUHBI MUPA, C
KOTOPBIMH BO3HHMKAET HEOOXOIUMOCTh
CTaJIKUBaTbCcsl B  MpodeccrnoHalbHON
cdepe;

— YMEHHUE OIpeAeNATh LeIu U 3a7auu
NesTeIbHOCTH, BBIOMpATh CPEACTBA s
UX JIOCTU)KEHUS Ha MPAKTUKE;

— YMEHHE HCIIOJIb30BaTh pa3/InYHbIE
HCTOYHUKU Ui MOJTyYEHUs
€CTeCTBEHHOHAY4YHOU HH(popManun u
OLICHUBATh €€ JOCTOBEPHOCTb  JUIsS
JOCTUKEHMS IIOCTABJICHHBIX LENeH 1
3ajady;

- JIEMOHCTpalHus CIIOCOOHOCTEH K
y4e0HO-TI03HABATEIILHON u
MPOEKTHOM JICATEIILHOCTH

- WCIIOJIb30BAHUE Pa3TUYHBIX
METOJIOB pEIICHHs] TMPaKTUYECKUX
3a/1a4;- WMCIOJh30BaHUE Pa3TMYHBIX
pecypcos TUIS TOCTUKECHHS
MOCTABJICHHBIX LIEJICH -
JEMOHCTpalMsl  CIIOCOOHOCTEH K
yueOHO-UCCIIeI0BATENbCKON u
MPOEKTHOM JEeSATEIbHOCTH;

- HCIOJIb30BaHKE pa3IMYHBIX
CPEIICTB M METOJIOB TIPH PeaTn3aIiiu
CBOMX UJEH M TMPaKTUYECKUX 33134
B IpoeccuoHanbHoi chepe
-3(pPpeKTUBHBIN MOUCK HEOOXOAUMOMN
nH(popMaLuu;

-HCTIOIh30BaHHE Pa3IUYHBIX
HMCTOYHUKOB MH(OPMAIINH, BKITIOUAs
INEKTPOHHBIE;

-JIEMOHCTpaITus CIIOCOOHOCTH
CaMOCTOSITENTLHO ~ MCTOJB30BaTh U
KPUTHUYECKH  OICHUBATH
HE0O0XO0IMMYI0 HH(POPMAITUIO JUIS
BBITIOJTHEHUS MTOCTABIICHHBIX
y4eOHBIX 3a]a4;

[IpakTnueckue
3aHATHS,

CEMUHAapBI

y‘Ie6HO'HpaKTI/I‘IeCKI/Ie

KOH(epeHIHH,
KOHKYPCHI,
OJIMMITHAA/IBI,
HaOIr0IeHNE
HaBbIKAMU  pabOThI
r100aNIbHBIX,
KOPIOPaTHUBHBIX
JIOKaJIbHBIX
MH(OPMALIMOHHBIX
CeTAX,
OmonMMoTeKax
Pa3TMYHBIX
OpraHu3aLui
PE3YIIbTAThI
HaOII0ICHUI
JIEATEIHHOCTHIO
oOyuatomerocs
mporecce
o0pa3oBaTenbHOM
MIPOTPaMMBI

3a
B

u

HAay4YHBIX

3a

B

OCBOCHU
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-JIEMOHCTpaIus CIIOCOOHOCTH
CaMOCTOSITENIbHO aHAIM3UPOBATh U
MIPE/ICTaBIATh HEOO0XOIUMYIO
uHpOpMALIHIO IS BBITIOJTHEHUS
MOCTABJIEHHBIX  y4eOHBIX  3ajad-
caMOaHaJINu3 u KOPPEKIUS
pe3yIbTaTOB COOCTBEHHOW pPabOTHI,
WHTEPIPETUPOBAHUE
JINYHOCTHBbIE pe3yJbTaThl | - MPOSIBJICHHE TpakJaHCTBEHHOCTH, | Habmionenue 3a
--yCTOMYMBBIM HMHTEpEC K HMCTOPUU U | MATPUOTU3MA,; JNEeATEIIbHOCTBIO
JOCTUKEHUSIM B oOjacTu | - 3HaHHE HUCTOPHH CBOEH CTpaHbl, | 00y4yaronerocs B
€CTECTBEHHBIX HAayK, YyBCTBO TOPJOCTH | JTOCTHKECHUN OTEYECTBEHHBIX | MpoIecce OCBOCHHSA
3a POCCUICKHE €CTECTBEHHbIC HAYKU; YUEHBIX; o0pa3oBaTenbHOM
— TOTOBHOCTb K  MPOJODKEHUIO | - MPOSBICHUE aKTHBHOM JKU3HEHHOHN | POTPaMMBI
oOpa3oBaHUsl, MOBBILICHUIO | TO3UIUH;
KBaJTM(PUKAITN B n30paHHOH | - JEMOHCTpalusi TOTOBHOCTH K
npodeccuoHanbHON  JEATENBHOCTH C | CAaMOCTOSITEIbHOMH, TBOPUYECKOM
UCTIOJb30BAaHUEM 3HAHUH B 0O0JIACTH | IEATEIBHOCTH;
€CTECTBEHHBIX HayK; - CO3HATeJIbHOE OTHOUICHHE K
— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH | MIPOJOJIKEHUIO 00Pa30BaHUs
KOMITETEHIINI B 00J1aCTH €CTECTBEHHBIX | -JAEMOHCTpALUs chopmupo-
HAayK ISl 4eJoBeKa M OOIIecTBa, | BAHHOCTH MHUPOBO33PEHUS,
yMEHHE UCIIOJIb30BATh | OTBEYAIOIIETO COBPEMEHHBIM
TEXHOJIOTUYECKAE  JOCTIDKEHHS B | PEaHsM;
obracTh XuUMUM U OWOJOTMM JJs | -  JEMOHCTpalus  HMHTepeca K
TTOBBIIICHUS COOCTBEHHOTO | TOCTH)KEHUEM €CTECTBEHHBIX HAyK
MHTEJJIEKTYaJIbHOTO pa3BUTHS B
BBEIOpaHHOM poheCcCUOHATTLHOM
NeSITeNIbHOCTH;
- yMEHHue IPOaHAIN3UPOBATH
TE€XHOTE€HHbIE MOCIIEICTBUS TUIST
OKpYJKaromie cpeapl, OBITOBOM U
MIPOU3BO/ICTBEHHOM JESITENIbHOCTH
YeJI0BEKa;
- TOTOBHOCTb CaMOCTOSITENILHO
N0OBIBAThH HOBBIE s cels
€CTECTBEHHOHAYYHBIC 3HaHUS C

WCIIOJIB30BAHUEM JIJIsl 3TOTO JOCTYITHBIX
HCTOYHUKOB UH(OpMaINY;

- yMEHUE YIPaBIIATh cBOCH
IM03HABaTEILHOM eI TEILHOCTBIO,
MIPOBOJIUTH CaMOOILICHKY YPOBHS
COOCTBEHHOTO HWHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- YMCHHC BBICTpanBaTh
KOHCTPYKTHUBHBIE B3aUMOOTHOILIEHUS B
KOMaHJIe TI0 PEIICHUI0 OOIMX 3a7a4 B
00J1aCTH €CTECTBO3HAHHS;
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PELHEH3UA
Ha padouyro MporpamMmy y4yeOHOU TUCHUIIIIMHBI
OV 10 «EctecTBO3HAHUE»

PaGouas nporpamma ydeOHOU nucuuminHbl «EcTtecTBO3HaHuMe» mo mpodeccuu
43.01.09 «IloBap, xonguTep», BbIMONHEHHas mpenojasatensmu ['AOY AO BIIO
AT'ACY 11V AT'ACY ®ynrtukooil B.®. u borateipeBoii B.A.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii OI'OC cpennero ooOiero
oOpa3oBaHus W TMpegHa3HaueHa i oOyuenuss B IIpodeccmoHalbHOM yUMIIUIIE
AT'ACY.

B pabouyio mporpammy yueOHOW nucuUIUIMHBI «EcTecTBO3HAHME» BKIIOYEHO
colepKaHUe, HaIpaBlIeHHOEe Ha (opmMupoBaHue Yy O0O0y4arOUUXCsl KOMIIETCHIIMM
HeoOxoauMBbIX I kKadecTtBeHHOro ocsoeHust OITOIT CITO ua 6a3e 0CHOBHOI'O 0O0IIETO
o0pa3oBaHus C MOJYYEHHEM CpeIHero oOIiero o0pa3zoBaHUsl MPOTPaMMBbI MOATOTOBKU
KBaJM(PUIIUPOBAHHBIX pa0OUYUX CITyXKalHX.

Omnpenenena temMatuka, BpeMst U 00beM Marepuana JUisl MPaKkTHYECKUX padoT
oOyuatouuxcs. CoaeprkaTenbHasi 4acTb pabouell mporpaMMbl pacKpblBA€T OCHOBHBIE
pas3zienbl, B KOTOPhIX OOO3HAa4YeHbl TE€Mbl 3aHATUN, OPUEHTHUPOBAHHBIE HA IOJIYUYCHHE
3aIUTAHUPOBAHHBIX PE3YJIbTATOB.

[IporpaMmma MokeT OBITh HCIIOJIB30BaHA IpernojaBaTesieM JJsl IpPOBEIACHUS

3aHATUN.

[Tpeacemarens 001acTHOrO METOAMYECKOTO

o6bemaenns npenoxasarenci xumun CIIO,
MpENoAABATE/b BBICIICH KaTer OpHH

Kacruiickoro WHCTUTYTa MOPCKOT0 M PEYHOr0 TPaHCIopTa
¢umana ®I'BOY, BO «BT'YBT»

H.B.Bunorpazosa
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