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1.ITIOSACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma oOuieoOpa3zoBarenbHo yueOHOM aucuumuivabl  J[YI1.04
«OCHOBBI XUMHUHU JUISI TEXHOJOTHYECKOTO Tpodwiiss» TpeaHa3HadeHa UIsd W3y4YeHUs
ecTtecTBO3HaHusg B mnpodeccuonampHoM  yuunuiie ATACY, npu  peanusauuu
o0pa3oBaTeNnbHON MpOTrpaMMBbl CpeHEro oO0IIero oOpa3oBaHUs B IpeAesiax OCBOCHUS
OCHOBHOHM mpodeccuoHanbHoi obpazoBarenbHoi nporpammel CIIO (OIIOIT CIIO) mo
npodeccun 08.01.25 Mactep OTACIOYHBIX M JACKOPATHBHBIX padOT Ha 0a3e OCHOBHOTO
00111ero 0Opa3oBaHUs.

PaGouas mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oo61Iero
oOpa3oBaHusl, MPEIBIBISEMBIX K CTPYKTYpE, COJEPKaHUIO M pe3yJbTaTaM OCBOCHUS
yueOHoM nucuumuimHbl JIYI1.04 «OcHOBBI XUMHH ISl TEXHOJOTHYECKOrOo MpOHiss» B
COOTBETCTBUM ¢ PekoMeHJanusaMu 10 OpraHu3aliy IOJIY4YeHHUsI CPETHEro OOIIero
oOpazoBaHMsi B TpelelaXx OCBOCHHMS  0Opa3oBaTENIbHBIX MPOrpaMM  CPEIHETO
npodeCCUOHAIBHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C YUETOM
TpeOoBaHMii  (denepalibHbIX TOCYJAapCTBEHHBIX  OOpa3oBaTENbHBIX  CTAHIAPTOB U
noiayyaemMon mpodeccun cpeaHero mnpodeccuoHadbHOTO  oOpazoBaHus — (MHCHMO
JlemapramMeHTa rocy1apCTBEHHOM MOJUTUKH B chepe MOArOoTOBKH pabounx kaapos u 110
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue mporpammbl yueOHoU muctuminabl JYI1.04 «OcHOBBI XumMuu st
TEXHOJIOTUYECKOTO MPOQUIIS» HAMPABICHO HA TOCTIXKEHHUE CIICTYIONINX HEIeH:

- OCBOCHHUE 3HAHUM O COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHE MUPA U METOJIaxX
€CTEeCTBEHHBIX HAyK; 3HAKOMCTBO C HaubOojee BaXXHBIMU HUJEIMH U JOCTHIKCHUSIMHU
€CTECTBO3HAHMSI, OKa3aBIIMMHU ONPENCIAIONIECe BIUAHHE Ha pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

- OBJIQJICHUE YMCHHUSMHU MPUMEHSTH MTOJYYCHHBIC 3HAHUS TSI OOBSICHEHHUSI SIBJICHUIM
OKPYXKAIOIIET0  MHpa,  BOCHPUATAS  WHGOpPMAIMUM  €CTECTBEHHOHAYYHOTO U
npodeccoHaIbHO 3HAYMMOTO COJEPKAHMUS;

- Ppa3BUTHE WHTEIUICKTYaIbHBIX, TBOPUYECKHX CIOCOOHOCTEH M KPUTHYECKOTO
MBILIUIEHAST B XOJ€ IIPOBEACHUS IPOCTEMIINX WCCIEAOBAHUN, aHanuv3a SBJICHUM,

BOCIPUATHUS U UHTEPIIPETALIMU €CTECTBEHHOHAYYHON MH(POpMALINH;



- BOCTIMTaHWE YOEKIECHHOCTH B BO3MOKHOCTH IO3HAHUS 3aKOHHOW TPHUPOILI H
WCIIOJIB30BAHUS JIOCTHKEHUN €CTECTBEHHBIX HAYK JUIsI Pa3BUTHs IWBWIM3AIUN U
TIOBBIIICHHS Ka4eCTBA JKU3HH,

- MPUMEHECHHUE €CTECTBEHHOHAYYHBIX 3HAHUH B MTPO(PECCHOHAIBHON JAEATEIHHOCTH U
TIOBCETHEBHOM XKU3HU IIJIs1 0OecredeHrsI O€30MacHOCTH KU3HEACSITEIbHOCTH; TPAMOTHOTO
MCTIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHBI 37JOPOBBSI, OKPYKAIOIIEH CPEIbI.

B pabouyto mporpamMmmy BKIIIOUEHO COAEp:KaHME, HaMpaBlIeHHOE Ha (pOpMHUpPOBaHUE
y oOydJaroumxcsi KOMIIETEHIIMM, HEOOXOIUMBIX s KauecTBeHHOro ocoeHus OITOIT
CIIO Ha 0aze OCHOBHOTO OOIIEro O0Opa30BaHUSI C TMOJYYEHHEM CPEIHEr0o OOIIEero

00pa3oBaHus; MPOrPaMMBbl IOJATOTOBKY KBATM(DHUIIMPOBAHHBIX PA00UYUX, CIYKAIUX.

2.0BIIIAA XAPAKTEPUCTHUKA YUYEBHOU JAUCIHHUITJIMHBI

XuMHusg — O3TO Hayka O BEIIECTBAaX, MX COCTAaBE€ W CTPOCHHUHM, CBOMCTBAaX U
MPEBPAlICHUSX, 3HAYCHUM XHUMHUYECKHX BEIIECTB, MATEPUAJIOB U IPOLECCOB B
MPAKTAYECKOM JIEITETbHOCTH YEJIOBEKA.

Conepxanue 001eo0pa3oBaTeIbHON YICOHOW TUCIMIUTMHBI « XHMHUS» HAPaBICHO
Ha yCBOEHHE 00YYaIOIIMMHUCI OCHOBHBIX MOHSTUH, 3aKOHOB U TEOPUN XUMUU; OBJIaJCHUE
YMEHUSIMU HaOJI0/IaTh XWMHYECKHE SIBJICHUS, MPOBOAUTH XUMHUYECKHH DKCIICPUMEHT,
POM3BOJIUTh pacyeThl Ha OCHOBE XHMHYECKHMX (OpMya BelIeCTB M YpaBHCHUH
XUMHUYECKUX PEAKIUH.

B mnporiecce m3ydeHus XUMHUM Yy OOYYaIOIIMXCS pPa3BHBAIOTCS ITO3HABATEIbHBIC
WHTEPEChl W HWHTEIUIEKTYaJlbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbHBIC
IpUOOpPETCHUS 3HAHWM TI0 XMMHHU B COOTBETCTBHH C BO3HHUKAIOIIUMH KU3HEHHBIMU
mpobJiieMaMH, BOCITUTBHIBACTCS OCPEKHOE OTHOIICHHS K MPHUPOJIE, TOHUMAHHUE 3I0POBOTO
o0Opaza KU3HU, HEOOXOUMOCTU MPEIYNPEKACHUS SIBICHUN, HAHOCIIINX BPE 3I0POBBIO
u okpyxkatomeid cpene. OHHM  OCBaWBalOT TMPUEMBl TPAMOTHOTO, 0€30MacHOTO
WCIIOJIb30BaHUsI XMMHUYECKUX BEIIECTB U MATEPHAJIOB, MPUMEHSEMBIX B OBITY, CEIIbCKOM
XO35IUCTBE U HA IPOU3BOJICTBE.

[Ipu  CcTpyKTypHpOBaHMU  COAEpXKaHUS  00IIe0O0pa3oBaTENbHON  y4eOHOM

JUCHUIUIMHBL IS TPpOo(eCCHOHAIbHBIX 00pa30BaTeNIbHBIX OpPraHU3alUl, Pean3yIOIINX



o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oOImero oOpa3oBaHMs B TpeAeNaX OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOTO O0IIEro 0OOpa30BaHUs, YUYHTHIBAIach OOBEKTHBHAS
pealbHOCTh — HEOONBIIONW O00BEM YacoB, OTHYIICHHBIX HAa H3y4YEHHE XHUMUHU U
CTPEMJICHHE MAaKCHMAaJIbHO COOTBETCTBOBATh MJAESIM pa3BHuBaroliero ooyuenus. [loatomy
TEOPETUYECKHUE BOIPOCHl MAKCUMAIBHO CMEILIEHbI K HaYaJly U3y4YEeHHs TUCIUILIMHBI, C TEM
9TOOBI MOCHEAYIOMHN (haKTHUECKUI MaTepuall pacCMaTpPUBAJICS Ha OCHOBE M3YUYEHHBIX
TEOPUH.

Peanuzanus AenyKTUBHOTO MOAXO0/A K M3YYEHHUIO XUMHH CIIOCOOCTBYET Pa3BUTHUIO
TaKMX JIOTUYECKUX ONEpalMii MBIIUIEHUS, KAaK aHaju3 U CHHTE3, OO0O0OIlIeHHE U
KOHKpPETHU3alusl, CPABHEHUE U AHAJIOTHSI, CHCTEMAaTH3alus U Kilaccuukanus u ap.

N3ydyenne xumMuum B HpoecCHOHAIbHBIX 00pa30BaTENIbHBIX OpraHU3alusX,
peanu3yrnmx 00pa3oBaTEIbHYIO0 IPOrpaMMy CpeIHEro 00111ero 00pa3oBaHus B IIpeaeiax
ocoerusi OIIOIT CIIO na 06a3e oCHOBHOro oOmiero oOpa3oBaHHs, HMEET CBOHU
OCOOCHHOCTH B 3aBUCUMOCTH OT Hpo¢uias NpodecCHOHAIBHOrO0 00pa3oBaHus. ITO
BBIPAXKAETCSI B COAEP)KaHUM OOYy4YEHHS, KOJMYECTBE YacOB, BBIACISEMBIX HA H3y4YECHHE
OTJENBbHBIX TEM IIPOrPaMMBI, [NIyOMHE UX OCBOCHHS 00YyUYaroIMMUCs, 00bEME U XapaKTepe
MPaKTUYECKUX 3aHSITHI, BUIaX BHEAYAUTOPHOU CaMOCTOSTENbHOU PabOThI CTYAEHTOB.

[Tpu ocBoenuu mpodeccuit CIIO u cnenumansHocTet CITIO ecTecTBEHHO- HAYYHOTO
npoduiia npodecCuoHaAIBHOTO 00pa30BaHuUsI XUMUS U3ydyaeTcsi Ha 6a30BoM ypoBHe OI'OC
cpeaHero oomiero oopazosanusi, mpu ocBoeHuu npodeccuit CIIO u cnennansrocteit CITO
TEXHUYECKOTO mMpoduias NpodeccuoHaTbHOTO O0pa3oBaHUs XUMHS H3ydaercs Ooiee
yriIyOJIeHHO Kak mpoduiibHas yueOHast JUCIUILIUHA.

[Ipu ocBoenun mnpodeccuit CIIO wu cnemumansHocterd CIIO  coumanbHO-
sKOHOMHUYEecKoro  mpodwid, cnenuanbHocted  CIIO  rymanutapHoro  mpoduis
paccMaTpUBaeTCs XUMUYECKUM KOMIIOHEHT €CTECTBEHHO-HAy4HOro oO0pa3oBaHus B
npeneigax M3ydeHus yuyeOHOW  JUCHMIUIMHBI  «XUMHUS»  TNPEAMETHOM  o0iactu
«EctectBennsie Hayku» @I'OC cpennero o61mero oopazoBaHusl.

Crneunduka M3y4eHus: XUMUU MPU OBIIAJICHUU MPOGECCUsIMHU U CIEHHATBHOCTAMU
TEXHUYECKOTO MPOPUII OTpakeHa B KaKJI0M TeMe paszesa

«Conepxanue  y4eOHOW  AMCHMIUIMHB) B pyOpuke  «IIpodunvubie u



npo(hecCHOHANBHO 3HAUYMMBIE 3JEMEHTHI COACpPXKaHHUs». DTOT KOMIIOHEHT peallu3yeTcs
MIPU WHIUBUYAIBHONW CaMOCTOSITENIHHONM paboTe oOydarommxcs (HamucaHuu pedepaTos,
MOJITOTOBKE COOOIIEHMI, 3alllUTe MPOEKTOB), B Mpoliecce y4eOHOUM NeATebHOCTH MO/
PYKOBOJICTBOM  HpenojaBarenss  (BBIIOJHEHHMH XHMHYECKOTO  DKCIIEPUMEHTa —
7a00pPaTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT, PEIICHUH MPAKTUKOOPUEHTUPOBAHHBIX
pacyeTHBIX 3a7a4 U T.1.).

B conepxxanum ydeOHOW JUCHUIUIMHBI Ui €CTECTBEHHOHAYYHOTO MPOQUIIs
npodeccoHanbHO 3HAYUMBIM KOMIIOHEHT HE BBIJICJICH, TaK KaK BCE €ro COJAepKaHue
SABJISIETCA MPO(OUIBHOOPUEHTUPOBAHHBIM U HOCUT NMPO(ECCUOHAIBHO 3HAYUMBIN XapakTep.

B npouecce u3ydyeHHs] XUMUM ~TEOPETHUYECKUE CBEACHHS  JOMOJHSIOTCS
JEMOHCTPalUSAMH,  J1aOOpPaTOPHBIMU  ONBITAMH W MPAKTUYECKUMHU  3aHATHUAMH.
3HAUUTETPHOE MECTO OTBOJMUTCS XHUMHUYECKOMY JSKcIepuMeHTy. OH  OTKpbIBaeT
BO3MOXHOCTh (hOPMHUPOBATH y OOYYAIOMIMXCA CIEIHAIbHBIE TPEAMETHBIE YMEHUS:
paboTaTh ¢ BEIIECTBAMH, BBITTOIHSITH MPOCTHIE XUMUYECKUE OMBITHI, yYUTh O€30MIaCHOMY U
AKOJIOTUYECKH TPaMOTHOMY OOpAaIIeHHUIO C BEIleCTBaAMH, MaTepualaMu U IPOLECCaMH B
OBITY M Ha POU3BOJICTBE.

Jns  opraHuMzanuu  BHEAyJAMTOPHOW CaMOCTOSITEIbBHOM  pabOThl  CTYJIEHTOB,
opiaaeBaronmx mnpodeccusimu CIIO u crnemmanpHOCTIMH CIIO TexHHUYECKOro u
€CTEeCTBEHHO-HAy4YHOro Tmpoduieid mnpodeccnoHaabHOTO 00pa3oBaHUs, MPEICTABICH
MPUMEPHBIN NepedeHb pedepaToB (IOKIATO0B), UHAUBUYIbHBIX POEKTOB.

B nmpomecce wu3ydeHHss XUMUM BaXHO (GOpMHUPOBATH MHGOPMAIMOHHYIO
KOMIIETEHTHOCTh oOy4aromuxcs. [1o3ToMy npu opraHuzanud CaMOCTOSITEIbBHOM pabOThI
HEOOXOJAMMO AaKLUEHTUPOBAaTh BHUMAHUE OOy4yalIIMXCid Ha MOUCKEe HHGOpMAIMU B
cpenctBax MaccMmenua, UHTepHeTe, y4YeOHOW W  CHEUMANBHON JHTEpaType ¢

COOTBCTCTBYIOIINM O(bOpMJ'ICHI/ICM " IpEACTABIICHUCM PE3YJIbTATOB.

3. MECTO YYEBHOM JUCIHUIIJIMHBI B YYEEHOM ILJIAHE
VYuebnas auciuriuna JIYI1.04 « OCHOBBI XUMUU 711 TEXHOJIOTHYECKOTO MPOGUIIS
ABJIIETCS y4E€OHBIM MPEAMETOM IO BBIOOPY M3 00s3aTeIbHOW MpeaMETHOM o0sacTu

«EctectBennbie Hayku» OI'OC cpeanero o0iiero oopazoBaHusl.



VYyeOnas qucrumivza J{Y11.04 «OcHOBBI XUMUU AJI1 TEXHOJIOTHYECKOTO MPOQUIIS
uzydaercs B oOmeoOpasoBarensHoM 1ukie yuyebnoro tutana 08.01.08 Mactep

OTACIOYHBIX CTPOUTCIIbHBIX pa60T Ha 0a3e OCHOBHOT'O 06HICI‘O 06p330BaHI/Iﬂ.

4. PE3YJIbTATBI OCBOEHUWSI YYEBHOM JUCIIUIIJIUHBI

OcBoenne coxaepkanust ydeOHor aucruriuabl  YIIB.10  «EcTtecTBo3HaHuE»
o0ecrieunBaeT IOCTUKEHUE CTYJICHTAMU CIICIYIOIINX PE3YyJIbTaTOB:

JUYHOCMHbBIX:

— YCTOWYMBBIA MHTEPEC K UCTOPUU U IOCTHIKEHUSIM B 00JIaCTU €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCUNMCKNE €CTECTBEHHbBIEC HAYKH;

— TOTOBHOCTh K TMPOJOJDKEHHIO OO0pa30BaHUs, MOBBINICHUIO KBATU(UKAINK B
n30paHHOM TMPOGECCUOHATIBHOM JEATEeNbHOCTH C HMCIOJIb30BAaHUEM 3HAHUN B 001acTH
€CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMA B 00JIACTH €CTECTBEHHBIX
HayK JJIsl 4eJIOBeKa U OOIlecTBa, YMEHHUE UCI0JIb30BaTh TEXHOJIOTUUECKUE JOCTHXKCHUS B
o0NacTH XUMHM ¥ OWOJOTHM IS TIOBBIIMICHUS] COOCTBEHHOTO WHTEUIEKTYalbHOTO
pa3BUTHS B BEIOpaHHOU Npo(dhecCHOHATBHON IEATeTbHOCTH;

— YMEHUE MPOaHAIN3UPOBATh TEXHOTCHHBIEC MOCIEICTBUS ISl OKPYKAIOIIEH Cpeibl,
OBITOBOI M MPOU3BOJICTBEHHOM JCSATEIHHOCTH YEIOBEKA;

— TOTOBHOCTh CaMOCTOSITEJIbHO JTOOBIBATH HOBBIC JJISI CE€0sl €CTECTBEHHOHAYUYHbIC
3HAHMS C UCTIOJIB30BAHUEM JIJISl TOTO JIOCTYITHBIX HCTOYHUKOB MH(OpMaIuy;

— YMEHHE YyIOpaBISITh CBOEHW TO3HABATEIBHON JIESITEIbHOCTBIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaTbHOTO Pa3BUTHUS;

— YMEHHUE BBICTpAaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHONIEHUS B KOMAaHJE II0
pelieHnto oOIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMUS;

MemanpeomMemHbix:

—OBJIaJICHHE YMCHHUSIMU W HaBBbIKAMU pPa3JIMYHBIX BHUIOB TO3HABATEIHHOMN
NEATEIbHOCTH ISl U3YYEHHS PA3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOIO MHUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOEHUS, HAYYHOTO

AKCIIEPUMEHTA) JJIsl U3YUYEHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, C



KOTOPBIMU BO3HHKAET HEOOXOIUMOCTh CTATKUBATHCS B POodhecCuoHambHOM cdepe;

— YMEHHE OTPEISATh e U 3a/lauu JEeATeILHOCTH, BEIOMPATh CPEICTBA I MX
JOCTHKCHHSI Ha TIPAKTHKE;

—  yMEHHE  WCIONb30BaTh  Pa3UYHBIC  WCTOYHUKHA Uil TIOJyYCHHSI
€CTECTBCHHOHAYYHOW HWH(OpPMAIMK W OIEHUBATh €€ JOCTOBEPHOCTHh MJSI JOCTHKCHHSI
MOCTaBJICHHBIX TI€JICH U 3a/1a4;

npeomemHulx:

—  c(hOpMHPOBAHHOCTh  TPEACTABICHWH O  IEJIOCTHOW  COBPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHE MHpa, MPUPOAE KaK CIWHOW IICJIOCTHOM CHCTEeME,
B3aMMOCBSI3H Y€JIOBEKA, MPUPOJIBI M OOIIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax
Bcenennoi;

— BIIAJICHUE 3HAHUSMH O HanOoJIee BAKHBIX OTKPBITUAX M JOCTIKCHHUSIX B 00JACTH
€CTECTBO3HAHMUS, TMOBIUSBIIUX HA SBOJIOIUIO MPEJCTABICHUNA O MPUPOJE, Ha pa3BUTHE
TEXHHUKH W TEXHOJIOTH;,

— chOPMHPOBAHHOCTh YMEHHUS TPHUMEHATh €CTCCTBCHHOHAYYHBIC 3HAHUS IS
O0OBSCHEHUS OKPYKAIOIIUX SIBJICHUH, COXpaHEHUS 3/I0pPOBbsI, 0OecriedeHus: 6€30MacHOCTU
KUBHENCATCILHOCTH,  OCpeXHOTO  OTHOIICHUS K  TPUPOJAE,  PaAllMOHAIBHOTO
IPUPOAOIIONH30BAHNUS, & TAK)KE BBITIOJIHEHUS POJIA TPAMOTHOTO TTOTPEOUTEIS;

— c(OpMUPOBAHHOCTh MPEJICTABICHUN O HAYYHOM METOJE TMO3HAHUS MPUPOJBI U
CpeICcTBaxX M3Y4YEHUsSI MeraMupa, MaKpoMHpa U1 MUKPOMHUPA; BIIaJIeHUE TPHEeMaMu

€CTECTBEHHOHAYYHbIX  HAONIOJIEHWN, ONBITOB, HCCIAEAOBAaHUN W  OICHKHU
JIOCTOBEPHOCTH TMOJTYyYEHHBIX PE3yIbTATOB;

— BJAQJCHWC TOHATHUHHBIM armapaTOM €CTECTBEHHBIX HAayK, ITO3BOJISIOIIAM
MMO3HaBaTh MUP, YYacCTBOBAaTh B JIUCKYCCHSIX IO €CTECTBEHHOHAyYHBIM BOIIPOCAM,
UCIIOJIB30BaTh PA3IMYHBIC HCTOYHUKU WH(OPMAITUH IS MIOATOTOBKH COOCTBEHHBIX padoT,
KPUTUYECKH OTHOCHUTHCS K coodmeHussM CMU, coneprkamum HaydHYI0 HHPOPMAIIUIO

—Cc(OpMUPOBAaHHOCTh yYMEHUW TIMOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHWS JUIA KaXIOTO YEJIOBEKa HE3aBHCHUMO OT €ro MpoeCcCHOHANBHOU IeATEIHbHOCTH,
pa3nudath (aKThl W OIEHKH, CPAaBHHBATh OIICHOYHBIC BBIBOJBI, BHJETh HX CBS3b C

KPUTEPUSAMH OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMOU LICHHOCTEM.



5.COJEP)KAHUE YUYEBHOM JUCITATIINHBI

XUMUs

O01mas 1 HeoOpraHm4ecKasi XuMmsi

BBenenue

Xumuyeckass KapTUHAa MUpa KaK COCTaBHAas 4acTh €CTECTBEHHOHAYYHON KApTHUHBI
mupa. Poib XUMUM B )KM3HU COBPEMEHHOTO OOIIECTBA.

[IpumeHeHrne [OCTIXKEHUH COBPEMEHHONM XUMHUM B TyMaHUTapHOU cdepe
NesITeIbHOCTH 00IIIEeCTBA.

XUMUYECKOE coJiepKaHne YUeOHOW NUCIUIUINHBI « ECTECTBO3HaAHUE» ITPU OCBOCHUU
cnenuainbHocTet CIIO  conmManbHO-?KOHOMHYECKOTO M TYMaHMTApHOTO Tmpoduien
npodeccruoHambHOTO 00pa30BaHMUS.

OCHOBHBIE IOHATHS U 3aKOHBI XUMHHU

[Ipeamer xumuu. BemectBo. ATom. Monekyna. XUMHYECKUN JIEMEHT U (POPMBI
€ro CyiiecTBoBaHus. [IpocThie 1 CII0XKHBIE BENIECTBA.

OTpaxxeHue XMMHUYECKUX CIOKETOB B  IPOU3BEICHUSAX  XYJO0KECTBEHHOM
JIATEPATYPHI U UCKYCCTBA

JleMoHCcTpanuu

Habop Mozernei aToMOB ¥ MOJIEKYII.

N3mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMUH. Macca aTOMOB U MOJIEKYII.

OTHOCUTENBbHBIE aTOMHAsT W MOJIEKYJsApHass waccbl. KonuyecTBo BellecTsa.
[TocTostnHast ABoraapo. MounsipHas macca. 3akoH ABoraapo. MomnspHblii 00beM Ta30B.
KonnyecTBeHHbIE W3MEHEHUS B XUMHM KaK YaCTHBIM Cly4yall 3aKkOHOB Tiepexona
KOJINYECTBEHHBIX M3MEHEHHU B KauecTBeHHblE. M.B.JIOMOHOCOB — «mepBbIi PyCCKUU
yHUBEpcUTET». MurocTpauy 3akoHa COXpaHEHHS] MacChl BELIECTBA.

Iepuoanuecknii 3akon u [lepuoanyeckas cucrema
xumn4deckux djiemenToB /.. MenaeneeBa

OtkpeiTue Ilepuomnueckoro 3akoHa. llepuomuueckass cucTemMa XHMHUYECKHX
anemeHToB /.M. MenneneeBa. 3nauenue llepuoanueckoro 3axkoHa u llepmogmueckon
CHUCTEMBI XUMHUYECKHX 3jieMeHTOB J[.M.MeHnneneeBa s pa3BUTHS HAyKU UM ITOHUMAaHUS

xuMuueckol kaptunel mupa. .M. MenneneeB 00 oOpa3oBaHUM W TOCYAapCTBEHHOMU
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nonutuke. Jlemoncrpauus. Pasnuunsie Gopmel [leproanueckoit cucteMbl XMMHUECKHX
anemenToB /(.M. MeHpaeneena.

Crtpoenue BemecTrna

KoBaneHTHas cBs3b: HenoJisipHas u nojsipHas. MlonHas cBa3b. KaTHOHBI 1 aHHOHBI.
Metamnudeckas cBsizb. BomopoaHas CBsI3b.

JlemoHCcTpanus

OO0pas3upl BEIIECTB U MATEPUAIOB C Pa3IMYHBIMU TUIIAMU XUMUYECKON CBSI3H.

Boaa. PactBopsl

Bona B mpupojie, ObITy, TEXHUKE U Ha MPOU3BOJACTBE. DUBUYECKUE U XUMUUYECKUE
CBOMCTBAa BOABL. OmnpecHEHHE BOJABL. ATpEraTHbI€ COCTOSAHHUS BOJIBI M €€ MEPEXOIbl U3
OJIHOT'O arperaTHoro COCTOSHUA B JIPYTO€.

JleMoHcTpanus

DU3UYECKUE CBOWCTBA BOJBI: IMOBEPXHOCTHOE  HATSHKEHHE, CMaydBaHUE.
XuMHYecKkrue peakuuu. [IoHATHE 0O XMMHUYECKOM peakuuu. THUIbl XUMHUYECKUX PEAKIUU.
CkopocTh peakiiuu U PakTopsl, OT KOTOPHIX OHA 3aBUCHT.

JemoHcTpanus

XUMHUUYECKHUE PEAKIIUU C BBIICIICHUEM TEIJIOTHI.

Heoprannuyeckue coeuHeHU s

Knaccuduxkanus HeopraHuyecKMx cOeJUHEHUH U UX CBOMCTBA.

OKcuipl, KUCJIOThI, OCHOBAHUS, COJIH.

IHoHnsiTHE O rUApOIH3E COICH.

Cpena BOIHBIX PacTBOPOB COJICW: KUCIasg, HEUTpaibHas, 1enoyHas. Bogopoausli
nokasarenb pH pactopa.

Metasibl. O6mme pu3nyeckne 1 XUMUIECKUE CBOMCTBA METAJIIOB.

HemeTamabl. O01as xapakTepuCTHKA TJIABHBIX MOATPYIIT HEMETAVIOB Ha TIpUMEpe
rajJoreHoB.

Baxueiimme CoOeIMHEHUSI METAUIOB U HEMETAJUIOB B IPUPOAE U XO3AMCTBEHHOU
NesITeIbHOCTH YEJI0OBEKA.

Mertanisl U CIUIaBbl Kak XyJ0KECTBEHHbIM Matepuasl. COeMHEHUsS] METAIJIOB Kak

COCTaBHaA 4aCTb CpPCACTB I/1306paBI/ITCJ'IBHOI‘O HCKYCCTBaA. Hemeramnel u ux COCIMHCHU
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KaK COCTaBHAs 4acTh CPEJCTB NU300Pa3UTEIHHOTO HCKYCCTRA.

JleMoHcTpanuu

B3aumopeiicTBue MeTaIIOB ¢ HEMETaJIaMU (LIMHKA C CEpOM, aTIOMUHUS C HOJIOM),
pacTBOopaMH KHCJIOT W 1ueioudeid. ['opeHune MeramnoB (LMHKA, >Kejie3a, MarHus) B
KucCIopoaie. B3auMonencTrBue a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOT C MEIBIO.
BoccranoButenbHbIE CBOMCTBA METAILIOB.

[IpakTrueckue 3aHATUA

Omnpenenenue pH pacTBopa coJien.

B3aumonerictBue

Oprannuyeckasi XumMus

OcCHOBHBIC TOJIOKEHHS] TEOPUM CTPOCHUS  OPraHUYECKUX  COEIUHEHUM.
MHoroo0pa3ue oprannyeckux coequuenuii. [lonsitue nsomepun.

Yriaesoaopoabl. IlpenenbHple W HeOpeAedbHbIE  YIVIEBOAOPOAbL.  Peaknus
nonuMepusanuu. [IpupoaHble UCTOYHUKHU YTIIIEBOJAOPOJOB. YTJIEBOJAOPOAbl KaK OCHOBA
MEKIYHAPOJHOTO COTPYAHUYECTBA W BAKHEUIIMN HCTOYHHMK (HOPMUpPOBaHUS OIOJKETa
PO.

Kucaopoacoaep:xammue OpraHuvyeckKue BelllecTBA. [IpencraBurenu
KUCIIOPOJCOJICPKAIMX OPTaHUYECKUX COECAWHEHUM: METHJIOBBIM W ATHJIOBBIA CIHUPTHI,
TJIUIIEPUH, YKCYCHAs KUcoTa. JKUphI Kak CI0KHBIE Y(PUPHI.

AJIKOTOJIN3M U €T0 OTPAKEHUE B MPOU3BEACHUSIX XYJI0KECTBEHHOM JUTEPATyphl U
M300pa3UTEIHLHOTO UCKYCCTBA. YTIEBOIBI: TIIFOK03a, KpaxMal, eJIIH0I03a.

A30TcCoaep:kalle OpraHnyeckre coeIuHeHnsl. AMUHBI, aMUHOKUCIIOTHI, OEIKH.
Crtpoenue u Ouonorudeckast (pyHKIHs OETKOB.

JlemoHCTpanuu

[TonydyeHnue 3THIIEHA M €r0 B3aUMOJICMCTBUE C PACTBOPOM IEpMAaHTaHaTa Kalus,
OpomHoi Bosoi. KauecTBenHas peakiust Ha riuiepu. [[BeTHbIe peakiiuy OEKoB.

IlimacTtmaccesl M BoJlOKHA. [IoHATHME O mMmacTMaccax M XMMUYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

[IpumeHnenne mOIMMEPOB B TMPUKIAJIHOM M KJIACCHUYECKOM H300pa3UTEILHOM

MCKYCCTBE.

12



JemoHcTpanus

Pa3nnuHble BUABI IJIaCTMACC U BOJIOKOH.

XuMHSA U KM3Hb

XuMHSA U OPraHM3M 4YeJiOBeKa. XMMHUYECKHE 3JIEMEHThl B OpPraHMW3ME YeJIOBEKa.
Opranuueckre M Heopranuuyeckue BemiecTBa. OCHOBHbIE KMU3HEHHO HEOOXOIUMBbIE
COCIMHEHHUSI: OCJIKH, YIJIEBOJbI, *UPbl, BUTAMHUHBI. YTJIEBOJbl — TIJIABHBIM HCTOYHUK
SHEpPruM opraHuszma. Ponb XuUpoB B opraHusme. XOJECTEPUH M €ro pojib B 30POBbE
yeioBeka. MuHepalibHbIE BellecTBa B MPOAYKTaX IHUTAHMS, TUIIEBbIE JT00aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObITy. Boga. KauectBo Boabsl. Moroniye n unuctamme cpeacrtsa. [Ipasuna
6e30macHoOM paboThI CO CPeACTBAMU OBITOBON XUMHH.

Ponb XMMHYECKHX 3JIEMEHTOB B JKM3HU pacTeHHil. Y100peHus. XHUMHUYECKHE
CpEZICTBA 3aIIMUTHI PACTCHHI.

6. TEMATUYECKOE IINIAHUPOBAHUE

[Ipu peanuzamuu coaepkaHusi o001Ie00pa3oBaTEILHON YUYE€OHON JUCHUILIMHBI

HAVIL.04 «OcHOBBI XUMHUU JJIS TEXHOJOTMYECKOro mnpoduis» ydeOHas Harpyska

00y4aroIMXCsl COCTABJISIET:

Bup yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOTrPaMMBbI 62
B TOM 4HcJIe:
TEOpPETUYECKOE 00yUeHne 39
MPAKTUYECKHUE 3aHATHS 9
y4€OHBIM TIJITAHOM
na0opaTOpHbIE 3aHATUSL HE
IPEIYCMOTPEHBI
y4€OHBIM TIJITAHOM
KOHCYJIbTaIHs HE
IPEIYCMOTPEHBI
y4eOHBIM TIAHOM
caMoCTosATeNIbHas paboTa HE
PEIYCMOTPEHBI

IIpomexyTouHasi arrectauus B (opme AuPPepeHIHPOBAHHOIO
3a4era
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7. TEMATUYECKHAM IIJIAH YYEFHOM JUCIUILIAHBI
AYIL04 «OCHOBBI XUMUHU JJIAA TEXHOJOI'MYECKOI'O ITPO®UJIA»

Br yuebnoii padoTs1 Pacnpenesienue TPYA0EMKOCTH  pasiella
Bcero |(B 4acax) no Bujaam y4eOHOH padoThl
AyIUTOpHBIE 3aHATHUA. YacoB Ha pa3zes Jlek] IpakTnu JlaboparopH
CopnepxaHnue 00y4eHHUs] U ecKHe 3aHATHS |ble 3aAHATHS
XNUMUASA
BBenenue 1 1 - -
O0mass U HeopraHuveckas
I 29 23 6 -
OcHoBHbIE MOHSITUSA u 5 5 i i
3aKOHBI
[lepuoauueckuii 3akOH U
[lepnonnueckas CUCTEMA 3 3 ) )
XUMHYecKux anementos . W
MenpeneeBa 1 CTPOEHUE aTOMa
Crpoenue BemiecTsa 4 3 1 -
Bona. PactBopHI. 5 3 5 i
DIIEKTPOJIMTHYECKAs TUCCOLUALIMS
Knaccudukanms
HEOPraHUYECKUX COCAUHEHMH U HUX 6 4 2 -
CBOMCTBA
XVMHYECKUE PEAKIIUH 5 4 - -
MerTasibl 1 HEMETaJUIbI 4 3 1 -
Oprannyeckass XuMus 18 15 3 -
OcHOBHbIE MOHSITHS
OpPraHWYECKOW XUMHUU U TEOpusl 3 3 i i
CTPOEHUS OpraHUYeCKHUXx|
COECIMHEHU N
YrneBoaopobl u ux 5 4 1 i
MPUPOJIHBIE HCTOYHUKH
Kucnopoacoaepxaniue 6 4 5 )
OpraHUYECKUE COCTMHCHUS
A3zoTcoaepkaiue
OpraHuYecKue COEIMHEHMUSI. 4 4 - -
[Tonumepsl
Bcero 48 39 9 -
IIpome:xkyTouHasi arrecranus B popme 1udpepeHIHPOBAHHOIO 3a4€Ta
Htoro ‘ 48 ‘ 39 | - | -

8. XAPAKTEPUCTHKA OCHOBHBIX BHAOB JAEATEJIBHOCTHU
OBYYAIOIIUXCA

Conep:xanue XapakTepuCcTHKA OCHOBHBIX BHI0B Y4YeOHOIl [1eATeJIbHOCTH
o0y4eHHus o0yyaromuxcs (Ha YpOBHe y4eOHBIX AelCTBHI)
XUMMUSA
BBenenne PackpeiTve BKJIaJja XUMUYECKOW KAPTUHBI MHUpa B E€IUHYIO
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa. XapaKTepUCTHKAa XHMHUU Kak
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MIPOM3BOIUTEITHLHOM CHIIBI OOIIECTBA

Baxxneiine
XUMHUYECKHUE TTOHITUSI

YMeHue [aTh ONpENENEHHE M ONEpUPOBATh  CIEAYIOLIUMHU
XUMMYECKHUMH TOHATHAMM: «BEUIECTBO», «XMMHYECKHH JJIEMEHT»,
«aTomM», «MOJIEKYJla», «OTHOCUTEJIbHBIE AaTOMHAs M MOJIEKYJISIpHAs
MacChl», «HUOH», «AJUIOTPOIUSA», «HU30TOIBDY, «XMUMHYECKAs CBS3bY,
«QJIEKTPO-OTPULATEIBHOCTEY, «BAaJECHTHOCTbY», «CTENEHb OKHUCICHUSY,
«MOJIb», «MOJIApHAs Macca», «MOJSIpHBIH 00beM TIa3000pa3HbIX
BELIECTBY, «BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS,
«pPacTBOPBD», <QIEKTPOJIMT K HE OJIIEKTPOJIUTY», «JIEKTPOJUTHYECKAs
JUCCOLUALUA», KOKUCIUTENb W BOCCTAHOBUTENb», «OKHUCICHHE U
BOCCTAHOBJICHHE», «CKOPOCTb XUMHUYECKOW PpEaKLHUW», «XHUMHYECKOE
paBHOBECHE», «YIJICPOIHBIA CKeleT», «(PYHKIHMOHATIbHAS TPYIIay,
«A30MEPUSI»

OCHOBHBIE 3aKOHBI
XUMUU

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBICHUE MPUYHMHHO-CIEACTBEHHOMN
CBSI3U MEXAY COAEPKAaHWEM 3THX 3aKOHOB M HANMCAHUEM XUMHYECKUX
dbopMyn u ypaBHeHUil. PackpeiThe (PU3NYECKOrO0 CMBICIA CHUMBOJIUKH
[leprognueckoit Tabnuupl xumuueckux snemeHtroB [[.J. Menneneesa
(HOMEepoB »JIEMEHTa, MEepPUoJia, TPYIIbl) M YCTAHOBICHHE MPUYUHHO-
CJIEACTBEHHOM CBSI3M MEXKIY CTPOCHHEM aroMa M 3aKOHOMEPHOCTAMH
W3MEHEHHUs CBOMCTB D3JIEMEHTOB M OOpa30BaHHBIX HMH BEIICCTB B
MEpUOJIax U rpymnax. XapakTepUCTUKa JIEMEHTOB MaJIbIX MEPUOJOB I10
ux nosioxkeHuto B Ilepuogmyeckoii cucreme .M. Menpaeneena

OcHOBHBIE TEOPHUU
XUMHUH

VYcraHOBIEHNE 3aBUCUMOCTH CBOWCTB XHMHMYECKMX BEIIECTB OT
CTpPOCHHS  aTOMOB  OOpa3ylOUIMX WX  XUMHYECKHX  DJIEMEHTOB.
XapakTepuCTUKAa  BAXKHEWIIMX  TUIOB  XMMHYECKMX  CBA3C€d H
OTHOCHUTENILHOCTH 3TOH Tumnonoruu. OO0bsiCHEHHE 3aBUCUMOCTU CBOWCTB
BEIIECTB OT MX COCTaBa M CTPOEHUS KPUCTAUIMYECKUX PEHIETOK.
DOopMyIMpPOBAHUE OCHOBHBIX ITOJIOKECHUN TEOPUM DIIEKTPOIUTHYECKOMN
JUCCOLMAMM W XapaKTEePUCTUKAa B CBETE€ OTOM TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.

@OpMyJIMPOBAaHHE OCHOBHBIX IOJOKEHUM TEOPHH XUMHUYECKOTO
CTPOEHHs OPraHUYECKUX COCIMHEHHM U XapaKTECPUCTHKA B CBETE HTOU
TEOPUM CBOWMCTB BaXHEHIIMX IPEJCTABUTEIEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX COCIMHEHUN

Baxxneiinie
BelllecTBa
Y MaTepHUaJIbl

XapakTepuCcTHKa CTPOEHHsS aTOMOB W KPUCTAUIOB M HA 3TOMU
OCHOBE — OO0mMUX (U3MYECKHX U XUMHUYECKHX CBOWCTB METaNIOB U
HEMETAJUIOB.

XapakTepucTuka COCTaBa, CTPOEHUS, CBOWCTB, MOJIYYEHHUS U
MMPUMEHEHNE BOXKHEUIIINX HEMETAJIOB.

XapakTepucTuKa COCTaBa, CTPOCHUS U  OOIIUX CBOWCTB
BOXHEUIINX KJIACCOB HEOPTaHMYECKUX COETUHEHMUIA.

Onucanve cocTaBa M CBOMCTB BaKHEWIUX TpeJICTaBUTENEH
OpraHMYECKUX COEIMHEHUI: MeTaHojJa M ATaHOJa, CIOXKHBIX 3(UpPOB,
KHUPOB, MBI, KAPOOHOBBIX KUCIIOT (YKCYCHOUM KHUCIOTHI), MOHOCAXapHIOB
(TmrOKO03bI), aucaxapuioB (caxaposbl), MOJHCAaXapuaoB (Kpaxmaia |
L[EJUTIONIO3bI), AMUHOKUCIIOT, OEIKOB, UCKYCCTBEHHBIX U CHHTETUYECKUX
MIOJINMEPOB

XUMHYECKUH SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHOH U mpodecCHOHATIBLHON AesITeNbHOCTH
XUMHYECKUX TEPMUHOB M CHUMBOJIMKH.

Ha3piBaHue M3y4eHHBIX BEIIECTB IO TPUBUAIBHOM WM
MEXTYHapOAHON HOMEHKJIAType U OTPaK€HUE COCTAaBA 3TUX COETUHEHUIT
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XHUMHUYCCKUX peaKuHﬁ

C NMOMOIIbIO XUMHUYECKUX (HOPMYII.
OTpakeHue XUMHYECKHX IPOLECCOB C IOMOUIbIO YPaBHEHMM

XuMuyeckue OO0mbscHeHHE CYLIIHOCTHU XUMHYECKHUX IIPOLIECCOB.
peakuuu Knaccuukanus XuMU4eCcKUX peakiMi o pa3JIuyHbIM IPU3HAKaM
XUMUYECKUI BpinosiHEHME  XMMHMYECKOIO  JKCIIEPUMEHTa B IOJHOM
JKCIIEPUMEHT COOTBETCTBHUHM C IIPABUIIAMHU TEXHUKH 0€30M1aCHOCTH.
HaGnronenue, ¢QukcupoBaHHME W ONUCAaHHE  PE3YJIHTATOB
IIPOBEJIEHHOI'0 DKCIIEPUMEHTA
Xumudeckas IIpoBencHue CaMOCTOATEJILHOTO IIOMCKA XUMUYECKON
uHpopManus uHpOpMallUM C UCIOJBb30BaHUEM pa3IMYHBIX HMCTOYHHKOB (HAy4HO-
MOMYJSPHBIX ~ WM3/IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pPECYpCOB
WHuTepHeTa);  HMCIOJNB30BAaHME  KOMIIBIOTEPHBIX ~ TEXHOJIOTMH  JUIs
00paboTKU U Tepeiayl XUMHYECKONH HH(POPMAIIUY U €€ MPEJICTABICHHS B
pa3nuyHbIX opmax
[TpodunsHOE u OObsicCHEHHE XMMHYECKUX SIBJICHHUM, MPOUCXOJAIINX B IPUPOJIE,
po¢eCCHOHATILHO 3HAaYUMOe | OBITY U Ha IPOU3BOCTBE.
coJiepyKaHue CobutoieHne mpaBWJl 3KOJIOTMYECKH TPaMOTHOIO IOBEJIEHUS B

OKpY>Karolleu cpene.

OrneHka BIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOILEN CpeIbl
Ha OpraHu3M 4eJOBEKAa U JPYrue >KUBbIE OPraHU3MBI.
npaBwil  Oe3omacHoro oOpalleHus ¢
BEIIECTBAMHU, J1a00paTOPHBIM 000pYyI0BAaHUEM.

Kputnueckast orieHKa TOCTOBEPHOCTH XUMHUYECKOW MH(pOpMaLuy,
MOCTYMAOUIeH U3 Pa3HbIX HCTOYHUKOB

CoOmronenue
TOPIOYUMH W TOKCUYHBIMHU

9. YYEBHO-METO/IMYECKOE N MATEPHUAJIbBHO-TEXHHUYECKOE
OBECIHEYEHUE ITPOI'PAMMBI YYEBHOM JJUCHUILIUHBI
AYIL.04 «OCHOBBI XUMHUU JJIAA TEXHOJOI'MYECKOI'O ITPO®UJIIA»

Onucanue MaTepUaJIbHO-TEXHUYECKO 0a3bl, HEeo0XoauMoM IS
OCyLIeCTBJIEHHSI 00Pa30BaTeJIbLHOIO MpoIecca
Hanmenosanue ITOMEILEHUI JUISL Anpec (MecTomnonoxeHue)

/o

IMpOBCACHUA BCEX BH/I0B y‘~I€6HOI71 JACATCIIbHOCTH,
MPEeYCMOTPEHHON y4eOHBIM IIJIAHOM, B TOM YHUCIIE
MOMEIIEHUsI JUIsl CaMOCTOSITENIbHOM palboThl, C
yKa3aHHEeM IIepeyHs OCHOBHOTO 0OOpYyIOBaHUS,
y4eOHO-HarJIAIHbIX TOCOOMH U HCHOJIb3yEMOTO
MPOrpaMMHOT0 0OecreueHust

HOMGHICHI/Iﬁ AJid TIpPOBCACHUA BCEX BHUIOB
y4eOHOI JesATeNbHOCTH, MPeAyCMOTPEHHON
yueOHBIM IUTaHOM (B cllyyae peanu3aluu
o0pa3oBaTeNbHONW MpOrpaMMbl B CETEBOM
bopme JIOTIOJTHUTEITHHO yKa3bIBACTCS
HalMEHOBAHME OpraHu3alld, C KOTOpOU
3aKJIIOYEH JOTOBOP)

KabuHeT ecTecTBO3HAHUS: yueOHAS ayIUTOPHUS
JUI TIPOBEJICHHS 3aHSATHH BCEX BHJOB, B TOM YHCIIE
TPYNIOBBIX WM WHIWBHAYaJbHBIX  KOHCYJIbTAIIWH,
TEKYIIEro KOHTPOJISI ¥ TIPOMEKYTOUHOU aTTeCTAIUH

VYuebOHas 10ocKa

Pabouee MecTo mpenogaBares

414042, r. Actpaxass,
yi1. MaructpanbHas, 18
Aynutopust Ne 208
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Kommnexkt  yuebnoit  mebenum  Ha 25
00yJaronmxcs

Y4eOHO-HarIsIHbIE TTOCOOUS

IlepeHOCHON MYyJIBTUMEIUNHBIN KOMIUIEKT

Hoctyn K HHPOPMAILTHOHHO-
TEJIEKOMMYHHUKAaIMOHHOW ceTH «IHTepHET»

7-Zip GNU  OrtkpblToe  JHLEH3UOHHOE
cormamenne GNU General Public License. Office 365
Al AxaneMudeckast MOAIKMCKA.

Adobe Acrobat Reader DC. OrkpsiToe
muuensuonnoe cormamenue GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google Chrome BecmnarHoe IpOrpaMMHOE
obecrnieueHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

DJIeKTpOHHAs OubroTeUHAS cucremMa
«AxameMusy.

KaOuHeT ectecTBO3HAHMA: yueOHasi ayqUTOpPHUS
IUIl TPOBENCHMS 3aHSATHH BCEX BHIOB, B TOM YHCIE
IPYNIOBBIX WM  HMHOUBHIYaJIbHBIX  KOHCYJbTALHH,
TEKYILETO KOHTPOJISI ¥ IPOMEXKYTOUHOU aTTeCcTalluu

VYuyebHas gocka

Pabouee mecTo npenoaasarens

Kommnekr  yueOnoit  mebemm  Ha 25
00yJaronmxcs

V4eOHO-HarIISIAHBIE TTOCOOUS

IlepeHOCHOI MYyJIBTUMEIUHHBIN KOMIUIEKT

Hoctyn K HHPOPMAITHOHHO-
TEJIEKOMMYHHUKALUOHHOH ceTH «HTepHeT»

7-Zip GNU  OrkpblToe  JHIEH3UOHHOE
cornamenrie GNU General Public License. Office 365
A1l AxagemMuyeckas IMOAMNUCKA.

Adobe Acrobat Reader DC. OrkpsiToe
munensnonnoe cormamenne GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google  Chrome becrulatHoe ~ mporpammHOe
obecrieueHUeE.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

DJIeKTpOHHAs OubmoTeuHas crucreMa
«AKageMus».

414042, r. AcTpaxaHs,
yi. MaructpaneHas, 18
Aypautopust Ne 204

JlaGoparopusi ecTeCTBO3HAHUS
VYuebOHas 10ocKa
Pabouee MecTo nmpernoaBarens

414042, r. ActpaxaHs,
yiI. MaructpanbHas, 18
Aynurtopus Ne 204

17




Kommnexkt  yuebHoi#t  mebenum  Ha 25
00yJaronmxcs

Y4eOHO-HarIsIHbIE TTOCOOUS

Muxkpockornsl — 15 mr.

IlepeHOCHON MYyJIBTUMEIUNHBIN KOMIUIEKT

Hocrtym K nH(pOPMAITMOHHO-
TEJIEKOMMYHHUKAaIUOHHOW ceTH «IHTepHET»

7-Zip GNU  OtkpeITOe  JHIICH3HWOHHOE
cornamenrie GNU General Public License. Office 365
Al AkaneMudeckas MOIMCKa.

Adobe Acrobat Reader DC. OrkpsiToe
munensnonnoe cormamenne GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google Chrome becmnarHoe IporpaMMHOE
obecrieucHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

DneKTpoHHAas OubmoTedHas cucremMa
«AxameMusy.

[lomemenne At CaMOCTOSTEIHHON PaOOTHI 414042, T. AcTpaxaHp, YL
Kommiekr  yueOHOi  Mebenmn  Ha 25| MarucrpanpHas, 18
00yJaromuxcs Aynutopust Ne 112

KomnbroTepsl — 3mirt.

Hocrym K WH(POPMAITUOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTh «HTepHET»

7-Zip GNU  OrtkpblTO€  JHMLEH3UOHHOE
cornamenre GNU General Public License. Office 365
A1l Axagemudeckas moamucka.

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

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

Apache Open Office. Apache license 2.0
Google  Chrome BecrmatHoe — mporpammHOe
obecrniedeHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

OneKTpoHHas Ooubnmorednas cucrema
«AKaneMusy.

[lomerenue i CaMOCTOSITENbHON PabOTHI 414042, T. AcTpaxaHs, YL
Kommnexkt  yueOHO#t  Mebemm  Ha 25| MaructpanbHas, 18
o0yJaromuxcs Aynutopust Ne 308

Komneroreps! — 2mrT.

Hoctyn K HHPOPMAITMOHHO-

TEJIEKOMMYHUKALMOHHOM cetn «IHTepHET»

7-Zip  GNU  OrtkpblToe  JIHIEH3HOHHOE
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cornamenrie GNU General Public License. Office 365
A1l Axagemuueckas ITOJITHCKA.

Adobe Acrobat Reader DC. OrtkpsiToe
muuensuonnoe cormamenue GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google Chrome BecmuiatHoe IIPOTPaMMHOE
obecrieueHUeE.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

OneKTpoHHas Ooubnmorednas cucrema
«AKageMus.

10. PEKOMEHIYEMAS JIUTEPATYPA

Jliis1 o0yyarommxcst

a) OCHOBHas yueOHas TuTeparypa:

1. Pygzutuc I'.E., ®enpaman @.I'. Xumus. 10 knacc, [Tpocsemienue ,2017 r

2. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 11 knacc, [Ipocsemenue ,2017 ©

0) monoyHUTENbHAs yueOHast TuTepaTypa (B T.4. CJIOBapH):

1. Epoxun FO.M., KoBanesa U. b. Xumust mis mpodeccuit U cneruaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO Hay4yHoro npodwureil. - M.: 2016

B) IEpeYEHb YUeOHO-METOIMYECKOr0 00ECIICUECHMS:

1. Y4eOHo-MeToAMYeCKOe MOCOO0He MO BBHIOJHEHHIO pedepaToB, TOKIIAIO0B,
WHIUBUyaJIbHBIX MPOoeKTOB Mo yuyeOHoW mucuuruimHe OY/[.10 «EctecTBo3HaHue» 1o
npodeccun 08.01.08 MacTep OTIeTOYHBIX CTPOUTEIBHBIX Pa0OT

') UIHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karayior skoyiorndeckux caiToB). Www.ecoculture.ru (Caiir

AKOJIOTMYECKOTO MPOCBEILICHHUS).

2.www.ecocommunity.ru (MuadopMaiimoHHbI  CalT, OCBCINAIOIIMKA MPOOIEMBI
skosoruu Poccun).

1) JICKTPOHHO-OUOINOTECYHBIE CHCTEMBI:

1. Epoxun FO. M., KoBaneBa WN.b. Xumust mis npodeccun U crnenuaaibHOCTEH

TEXHHYECKOTO M €CTECTBCHHO-Hay4yHoro mupodwuieit, 1-e wm3n.,2015r. https://academia-

moscow.ru/reader/?1d=105585
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2. Epoxun }0. M. COOpHUK TE€CTOBBIX 3aJaHHUI MO XUMHUH: y4ueO. mocodue s

CTYA. YYpeXKIeHHH cpen. mnpod. oOpaszoBanus. — M., 2015.  https://academia-

moscow.ru/reader/?id=132020

3. I'abpuensu O. C., Octpoymos U. I'. Xumwus, 1-u31,2017r

st npenogaBaresien

1. O6 ob6pazoBanuu B Poccuiickoit @eaepannu: deaep. 3akoH ot 29.12.2012 Ne273-
@3 (B pen. Deaepanbubix 3ak0oHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-®3, 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-D3, ot 27.05.2014 Nel135-D3, ot
04.06.2014 Necl148-®d3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014
Nel45-®3, B pen.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3z MunuctepctBa oOpa3oBaHus U Hayku PO ot 31 nexabps 2015 r. Nel578
«O BHECEHMH U3MEHEHHI B (efiepalibHbIi rOCYJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAapT
cpenHero oOmiero o0pa3oBaHusi, YTBEPKICHHBIN MPUKa3oM MUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickonn @enepanun ot 17 mast 2012r. Ne413».

3. Ilpumepnas ocHOBHasg oOpa3oBaTeibHasi IMporpamMma CpeAHero ooOIero
oOpa3oBaHusi, oJ00peHHass  penieHueM  (deaepasbHOr0  y4eOHO-METOANYECKOTO

o0beTMHEHUS 110 001IeMy 00pa3zoBanuio (TIPoTokoJ OT 28 utoHsa 2016r. No2/16-3)

11. OCOBEHHOCTH OPIrAHM3AIIMM OBYYEHUS 11O YUYEBFHOH
AUCHUIIVIMHE JJis1 UHBAJIMAOB MW JIUI C OI'PAHUYEHHBIMU
BO3MOXHOCTSAMMU 310POBbS

Jlist oOy4Jaromuxcs U3 Yucia MHBAJIUIO0B U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pPOBbSI HA OCHOBAHUS MUCbMEHHOTO 3asBJICHUSI yueOHast quciuiinHa « OCHOBBI XUMUU
JUISL  TEXHOJIOTUYECKOro  mpoduiisy  peanuzyercsi C  y4eToM  OCOOEHHOCTEn
MCUXO(PU3UYECKOTO Pa3BUTHS, WHIWBUIYATHHBIX BO3MOKHOCTEH U COCTOSIHHS 3JI0POBbSI

(mayiee — MHOAUBUAYABHBIX OCOOCHHOCTEH )
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12. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JTUCHUATIIMHBI

Pe3yabTarsl 00yyeHus

Kpurepum oueHkun

MeTtoanl
OIIEHKH

B pe3ynbTare OCBOCHUS
JTUCIUIUIMHBL  O0yYarONINICs TOKEH
MIPOJIEMOHCTPUPOBATh  MNpeAMeTHbIEe
pe3yJbTaThI:

-chopMHpOBAaHHOCTH
MPEICTABICHUN 0 LIEJIOCTHOM
COBPEMEHHON  €CTEeCTBEHHO-HAay4YHOI
KapTUHE MUPA, O IPHUPOJIC KaK SAMHOU
LEJIOCTHOM CHCTEMEe, O B3aUMOCBS3U
4esloBeKa, MPUPOAbl U OOILecTBa; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX
Maciradax BeeneHHOIM;

- BIaJEHUE 3HAHUAMU O
HamOojee BaXKHBIX  OTKPBITHSIX U
JOCTHKEHUSIX B obnactu
€CTCCTBO3HAHHUS,  MOBJIMSBIIAX  Ha
HBOJIIOIMIO TMPEJCTABICHUN O MPUPOJE,
Ha Pa3BUTHE TEXHUKHU M TEXHOJIOTHUH;

-cOpMHUPOBAHHOCTE  YMEHHS
MIPUMCHSIT €CTECTBCHHO-HAYYHBIE
3HAHUA 7151 OOBSCHEHUS OKPYKAIOIIMX
SBJICHUW,  COXPAHECHUS  3JI0POBBS,
obecrnieueHus 0e30MacHOCTH
JKU3HENEATENLHOCTH, OepexHOTO
OTHOIICHHUS K pHUPOJIE,
PaIMOHATIFHOTO TIPHUPOJIOIOTH30BAHHS,
a TaKe BBIMIOJIHEHHUS POJIM TPAMOTHOTO
MOTpeOUTENS;

-chopMHupOBaHHOCTH
MPEJICTABICHAHA O HAyYHOM MeETOJIe
MO3HAHUS TPUPOJBI U  CPEACTBAX
W3YYCHHS] MEraMupa, MakKpoMHupa U
MUKpOMHpA;  BIaJeHHEe  NpuéMaMu
€CTECTBEHHO-HAYUHBIX  HaOJIOICHHI,
ONBITOB  WCCIEAOBAHUW W  OICHKHU

JIOCTOBEPHOCTH MTOTYYE€HHBIX
pe3yJIbTaTOB;

-BJIaJICHHUE MNOHATHHHBIM
arrnapaToM €CTECTBEHHBIX HaYK,
TTO3BOJISIOIIUM MM03HaBaTh MHpP,
y4acTBOBaTb B JUCKYCCHSIX IO
€CTECTBEHHO-HAYYHBIM BOIIPOCAM,
HCIIOJIb30BAaTh PA3JIUYHBIE HCTOYHUKHU
nHpopmarun IS MOATOTOBKH

COOCTBEHHBIX  PabOT,  KPUTUYECKHU
OTHOCUTLCS K coobOmrenusm  CMMU,
COJIEp>KaIllM HAYYHYI0O HH(OPMAITHIO

Onenka «OTIMYHO» OTBETHI
Ha MOCTaBJICHHBIC BOIIPOCHI
W3JIararoTcs JIOTHYHO,
MOCIIEZIOBATEIbHO W HE TPeOyIoT
JIOTIOTHUTEIBHBIX MOSICHEHUH.
[TonHO packphIBarOTCS MNPUYHUHHO-
CJIEICTBEHHbBIE CBSI3H MEXY
SIBIICHUSIMU u COOBITHSIMHU.
Jenatorcss 00OCHOBAaHHBIE BBIBO/IBI.
JleMoHCTpUPYIOTCS IyOOKue
3HaHHUA  0a30BBIX  HOPMATHBHO-
npaBoBbIX akTOB. Cobimonarorcs
HOPMBI JIUTEPATYPHOU pEUH.

Onenka «XOpoII10» OTBETHI
Ha MOCTaBIICHHBIC BOIIPOCHI
W3JIaraloTcsl CUCTEMATU3UPOBAHO U
MOCIIeI0BATENBHO. bazosnie
HOPMAaTHUBHO-TIPABOBBIC AKTBI
UCIOJIb3YIOTCS, HO B HEIOCTATOYHOM
obbeme. Marepuan  u3naraercs
YBEpEeHHO. PackpbIThl MPHYKUHHO-

CJIEICTBEHHbBIE CBS3U MEXTY
SIBIICHUSIMU U COOBITHSIMH.
JeMoHcTpUpyeTcs YMEHHE
aHaJM3UpOBaTh MaTepuall, OJHaKO
HE BCE BBIBO/JIbI HOCST
apryMEeHTUPOBAHHbBIN u
JI0Ka3aTeJIbHbBIN Xapakrep.
Cobnronatorcst HOPMBI
JIUTEpPaTypHOH peumn.
Onenka

«Y IOBJIETBOPUTEIBHO
JIOITYCKAIOTCS HapYIICHH B
MOCJIEZI0BATELHOCTH  U3JIOKEHHUS.
Nwmerores YIIOMUHaHUS 00
OTJENbHBIX 0a30BBIX HOPMATUBHO-
MIPaBOBBIX aKTax. Henonno
pacKpbIBalOTCA MPUYHHHO-
CIIEICTBEHHBIE CBSI3U MEXIY
SBJICHUSIMU u COOBITHUSMHU.

JIeMOHCTPUPYIOTCSL ITOBEPXHOCTHBIE
3HaHUSA  BONpoca, C  TPYyIOM
pemaTcs  KOHKPETHBIE  3aJladM.
NmeroTcs 3aTpyAHEHUS C BBIBOJIAMH.
JlonyckaroTcss HapyleHUsT HOPM
JIUTEpPaTypHOH peumn.

Onenka

Texymmi

KOHTpOJIb (YCTHBIM U
MUCBMEHHBIA  OIpPOC,

MPAaKTUKO-
OPHEHTUPOBAHHOE
3aJlaHue, TOKJIA],
cooO1ieHue,
OTYET).
OkcnepTHas

OLICHKA 0 KPUTEPHUSIM
Texymun KOHTPOJIb

(TecTupoBaHue,
JOMaIIHue
HaOIIOIEHUS

u

WCCJICIOBAHUS, OTYET).
dopmanuzoBaH

HOoe HaOmroneHne
HUCIOJb30BaAHUEM

3a

3HAaHUM W YMEHHU B

[IPaKTUYECKOU
NeSITEIbHOCTH.
OkcnepTHas

OLIEHKA 110 KPUTEPHUSIM

21




(OpPMHPOBAHHOCTh yYMEHHH TMOHUMATh
3HaYMMOCTb €CTECTBEHHO-HAyYHOTO
3HaHUS I KaXJIOr0  YeJIOBeKa,
HE3aBUCHMO OT €ro npodecCuoHaIbHON

NeSTeNbHOCTH, pPa3iudaTh (GakThl U
OLICHKHA,  CpaBHMBaTb  OLICHOYHBIC
BBIBOJBI, BHUIETH WX CBiA3b C
KpUTEpUSAMH  OLEHOK U CBA3b

KPUTEPHUEB C OMPEACIEHHON CHUCTEMOI
LIEHHOCTEHN.

«HeynoBnerBoputenbHo» Marepuai

n3jgaracrcs HEIIO0CJICA0OBATCIIBHO,
cOUBUMBO, HE MIPEACTABIISIET
ONPEACIICHHON CHUCTEMBI 3HAHUW IO
mucuuimHe.  He  packpsiBaroTcs

MIPUYHUHHO-CIICICTBEHHBIE CBSI3U
MEXIY SIBICHUSIMH U COOBITUSMH.
He mnpoBonurcs ananus. BeiBozbl
OTCYTCTBYIOT. OTtBeTbl Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI
OTCYTCTBYIOT. MMmerorcs 3aMmeTHble
HApYyUIEHUS HOPM JIMTEPaTypHOU
peun.

MeTanpeAMeTHbIe
pe3yJibTaThl:

-OBJIa/ICHUE YMEHUSIMU u
HaBbIKAMU Pa3INYHBIX BUJIOB
[I03HABATEJIIBHOW  JCATEIBHOCTH  JIA
U3YyYEHUS pa3HbIX CTOPOH
OKPY>KaIOILIEro ECTECTBEHHOI'O MUPA;

—  I[pPUMEHEHHE  OCHOBHBIX
METOJIOB ~ NO3HaHWs  (HaONIOAEHUS,
Hay4YHOI'O HKCIIEPUMEHTA) s
U3Y4YEHUS pa3IMYHBIX CTOpOH
€CTECTBEHHOHAYYHOM KapTHHBI MUPA, C
KOTOPBIMH BO3HHMKAET HEOOXOIUMOCTh
CTAJIKUBATbCS B MPO(ecCHOHAIBHOM
chepe;

— YMEHHUE OIpEAENATh LENU U
3ala4d  JAESTEIbHOCTH,  BBIOMpATh
CpeacTBa Uil MX JOCTHXKEHUS Ha
MIPaKTHUKE;

- YMEHHE UCII0JIb30BAaTh
pa3auyYHble UICTOYHMUKH JJISl MTOJIy4YEHUs
€CTeCTBEHHOHAY4YHOM HHpoOpMaun u
OLICHMBATh €€ JOCTOBEPHOCTb  JUIS
JOCTUKEHHS] TIOCTABJIEHHBIX LieJell u
3a1a4;

- JIEMOHCTPAIIHSI
CIOCOOHOCTEM K y4eOHO-
[IO3HABATEJIBHOW M NPOEKTHOMU
JeSTeNbHOCTH

- UCTIOJB30BAaHUE PA3TMYHBIX
METOJIOB PEHICHUS] MPAKTUYECKUX
3a/1a4;- WMCIOJb30BaHUE Pa3TMYHBIX
pecypcoB TUIS TOCTUKECHHUS
MOCTABJICHHBIX LIEJIEH -
JEMOHCTpalMsl  CIIOCOOHOCTEH K
y4e0HO-UCCIIeIOBATEIIbCKON "
MIPOEKTHOM J1eATeNbHOCTH;

- UCTIOJB30BAaHUE PA3TMYHBIX
CPEICTB U METOJOB MPH peaan3aluu
CBOMIX MJCH M TPAKTUYCCKUX 3a/1a4
B npodeccuonansHoi chepe

-3(ppexTUBHBII
HeoOxonuMoi nHdopmanmuy;

-HCIIOJIb30BAHUE PA3THYHBIX
HMCTOYHUKOB MH(OpMAIINH, BKIIIOUas
JNIEKTPOHHBIE;

-JIEMOHCTpAIUs
CIIOCOOHOCTH CaMOCTOSITENTEHO
WCIOJIb30BaTh U KPUTHUYECKU
OILICHUBATh HEOO0XOIUMYIO
MH()OPMALIHAIO IS BBITIOJTHCHUS
MOCTABIEHHBIX y4eOHBIX 3a/1aY;

-JIEMOHCTpAIUsl CIIOCOOHOCTH
CaMOCTOSITENILHO aHAJIM3UPOBATh U
TIPEJICTaBIIATh HE0OX0TUMYFO
nH(pOpMALIUIO IS BBITIOJTHEHUS
MOCTABIICHHBIX  y4eOHBIX  3aJ1ad-
camoaHaIn3 u KOppEeKIUS
pe3yJIbTaTOB COOCTBEHHOH padOTHI,
WHTEPIPETUPOBAHUE

IIOUCK

[IpakTrueckue
3aHATHS, CEMHHAPBI
y4eOHO-TIPAKTUYECKUE
KOH(epeHIInH,
KOHKYPCHI,

OJIMMITHAAIBI,
HaOJ0IeHIE 3a
HaBbIKAMH pabOThl B
rI100aIbHBIX,
KOPIOPaTHBHBIX u
JIOKAJIbHBIX
HH(OPMALMOHHBIX
CeTsX, HAyYHBIX
OuOIMoTEKaX
Pa3TMYHBIX
OpraHu3alui
PE3YIIbTaThI
HaOIIOIEHUH 3a
JIEATETLHOCTRIO
oOyuatomerocs B
mporecce OCBOCHUS
o0pa3oBaTenbHOM
MPOrPaMMBbI

JIMYHOCTHBIE pe3yabTarhl
--yCTOMYMBBIA HMHTEpEC K HCTOPUU U
JOCTUKEHUSM B obacTu
€CTECTBEHHBIX HayK, YyBCTBO TOPAOCTH

- MPOSIBIICHUE

rpakIaHCTBEHHOCTH, TaTPUOTU3MA;
- 3HAHUE WCTOPUM CBOEHU

CTpaHBHI, IOCTHIKEHUH

Hab6monenue 3a
JeSITEeTbHOCTHIO
oOyuatorerocs B
porecce OCBOCHHS
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3a POCCUICKHE €CTCCTBCHHBIC HAYKU;

— TOTOBHOCTh K TPOJOKECHUIO
oOpa3oBaHusl, [TOBBIIIIEHHIO
KBaJIM(pUKAIN B n30paHHOI
poecCHOHAILHOM ~ JICATEILHOCTH €
KCIIOJB30BAHMEM 3HAHUW B 00JIaCTH
€CTECTBCHHBIX HaYK;

—  OOBEKTHBHOC  OCO3HAHHE
3HAYMMOCTH KOMIIETEHIIMH B 00JIaCTH
€CTECTBCHHBIX HAyK JUIsl 4YeJOBeKa M
oOmiecTBa,  yMEHHE  HCIOJIb30BaTh
TEXHOJOTHYECKHE  JIOCTIDKEHHS B
o0lacTH XHMUHA H OWOJIOTHH A
MOBBILIEHHS COOCTBEHHOT'O
HMHTEJUICKTYaJIbHOTO pa3BHUTHS B
BBEIOpaHHOM po(heCcCHOHATBLHOM
JIEATEIHHOCTH;

— yMCHHE MPOAHATUZNPOBATH
TEXHOTECHHBIE MTOCICACTBHS JUIST
OKpyKaromied cpeapl, OBITOBOH |
MIPOU3BOJICTBEHHOU JIEATEIBHOCTH
YeJI0BEKa;

— TOTOBHOCTH CaMOCTOSITEJILHO
0OBIBATh HOBEIE TS ceds
€CTECTBCHHOHAYYHBIC 3HAHUS c
WCIIOJIB30BAHUEM JIJISI 3TOTO JTOCTYITHBIX
HMCTOYHUKOB UH(POPMAITUY;

— YMEHHE YIpPaBIATH CBOEH
IO3HABaTEILHOU JeATeIIbHOCTERIO,
MIPOBONTH CaMOOIICHKY YpOBHS
COOCTBEHHOT'O HUHTEIICKTYaJTbHOTO
pa3BUTHS,

- YMCHHE BBICTpanBaTh
KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B
KOMaH/Ie TI0 PEIICHUI0 OOIMX 3a71ad B
00JIaCTH €CTECTBO3HAHMS;

OTEUECTBEHHBIX yUEHBIX;

- TIpOsIBIICHUE
JKH3HEHHOM MO3HIUH;

- JIEMOHCTpaIus TOTOBHOCTH
K CaMOCTOATENIbHOM, TBOPYECKOM
JIeSITEIILHOCTH;

- CO3HATENILHOE OTHOIIIEHHUE K
IIPOJOJIKEHUIO 00Pa30BaHUs

AKTHUBHOU

-eMoHcTpanus  chopMHpO-
BaHHOCTH MHUPOBO33pEHUS,
OTBEYAIOLIETO COBPEMEHHBIM
peanusM;

- AEMOHCTpalursa HMHTEpECa K
AOCTHIKCHUCM CCTCCTBCHHBIX HAYK

oOpazoBarenbHON
[IPOrPaMMBI
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Jluct akTyanuszanuu
OZIOBPEHO metomu4eckoii komuccuei Ne

IIporokon Ne & ot «4 L4 204 [Tpencemarens MK Zz%’m{xu%}ﬁ ]% 7

IIOITHCH
JIncT akTyanusauuu
OOOBPEHO meTomu4eckoit komuccueit No
IIpotoxon Ne  oT « » 20 r. Ilpencenarens MK / /
TIO/IITUCE
Jluct akryanuzanuu
OZIOBPEHO meTtomnyeckoi komuccuei Ne
ITpotokon Ne  or« » 20 r. Ilpeacemarens MK ! /

MOJITHCE
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