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1.IIOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma oOuieobpazoBarenbHol yueOHoU aucuumuinabl  OVYIL.07
«XuMUS» Mpe/IHa3HaAYeHA JIJIs1 U3yUYeHUs] XuMUM B nipodeccronanbioM yuunuine AIACY,
MpU  pealn3alud 00pa30oBaTeNbHOW MPOTPaMMbl CpeaHero oOiero oOpa3oBaHUs B
npenenax OCBOCHHS OCHOBHOM mpodeccroHanbHOM oOpa3oBarenbHOM nporpammbsl CITO
(OIIOIT CIIO) mo mpodeccun 23.01.17 Mactep 1o peMOHTY U OOCTY>KUBAHHUIO
aBTOMOOWIICH Ha 6a3e OCHOBHOI'O O0IIEro 00pa3oBaHMUs.

Pabouas nporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob1iero
0o0pa3oBaHUs, MPEIBABISIEMBIX K CTPYKTYPE, COJCPKAHUIO U pe3yJbTaTaM OCBOCHUS
yueOHoi aucnumuimabl OVIL.O7 «Xumus» B COOTBETCTBMHM ¢ PekoMeHmamusMu 1o
OpraHu3aIMy TOJYYCHHS CpeaHero oOmiero oOpa3oBaHUs B Mpeleiiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOrpamMM cpeaHero mnpodeccuoHanpbHOrOo o00pa3oBaHus Ha 0ase
OCHOBHOTO 0O0IIIero o0pa3oBaHMs C y4eTOM TpeOoBaHUM (enepatbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB U IMOJydaeMou mpodeccuu cpegHero npohecCuoHAIBHOTO
obOpazoBanus (mUchkMO JlemapramMeHTa rocy1apCTBEHHON MOJUTUKU B c(epe MOATOTOBKH
pabouux kaapos u JAI10 MunoopHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpamMmbl  ydeOHOW aucrumuimael  OVYILO7  «Xumusay s
TEXHOJIOTMYECKOTO MPOMUIISI» HAMPABJICHO Ha JOCTHXKCHHE CIICIYIOIIMNX IICJICH:

- OCBOCHHE 3HAHMI O COBPEMEHHOM €CTECTBEHHOHAYUYHOW KapTHUHE MUpPa U METOJIax
€CTECTBCHHBIX HAyK; 3HAKOMCTBO ¢ HamOojee BaXHBIMU HJACIMU W JOCTHKCHHSMH
€CTECTBO3HAHUSI, OKAa3aBIIMMHU OIPEICIAIONIee BIMSHUE Ha Ppa3BUTHE TEXHUKU U
TEXHOJIOTHU;

- OBJIQJICHUE YMEHUSIMU MIPUMEHSTH MMOJYYCHHbIC 3HAHUS JJIsI OOBSICHEHUS SIBICHUN
OKPYKaFOIIIEro MHUpA, BOCHIpUATUS ~ HH(pOpMaIIUU €CTeCTBEHHOHAYYHOTO |
poeCCHOHATIEHO 3HAYMMOTO COJICPKAHHMS

- pa3BUTHE WHTEJICKTyaIbHBIX, TBOPYECKUX CIOCOOHOCTEH M KPUTHUYECKOTO
MBIIIUICHASI B XOJ€ TMPOBEACHUS MPOCTEHIINX UCCICAOBAHUN, aHalau3a SBJICHUM,

BOCIIPUATHS U UHTEPIPETALMU €CTECTBEHHOHAYYHOU HH(pOpMalNH;



- BOCIHUTAaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHHOW MNPUPOJBI U
WCIIONb30BaHUS JOCTH)KECHUM €CTECTBEHHBIX HAyK IS Pa3BUTHA LHUBWIM3ALMU WU
MOBBILLIEHUS Ka4eCTBA KU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HAHUI B MPO(PECCUOHATBHOMN AESATENbHOCTU U
MOBCEAHEBHOM XKU3HU AJid oOecreueHus: 0€30NacCHOCTH )KU3HEAEATEIbHOCTH; TPAMOTHOTO
HCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPAHBI 3J0POBbsl, OKPYKAIOIIEN CPEIBI.

B pabouyrto nporpaMMmy BKIIIOUEHO COJiepKaHHUe, HAapaBieHHOe Ha (OopMUpOBaHUE
y oOydarommxcs KOMIIETEHLUH, HEOOXOAuMBbIX 1l kauecTBeHHoro ocBoeHus OITOII
CIIO Ha 06a3ze OCHOBHOro oOHIEro 00pa3oBaHUsA C MOJYYEHHUEM CpPEIHEro OOIIero

O6paSOBaHI/IH; nporpaMmsel MOATOTOBKHU KBaJ’II/I(I)I/IL[I/IpOBaHHBIX pa60‘lI/IX, ClyxKalux.

2.0BIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUTIINHBI

XuMHUsT — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHHUM, CBOMCTBAX M
OpEBpAIICHUAX, 3HAYEHWH XUMHUYECKHX BEIIECTB, MaTEpHAJIOB U TPOLECCOB B
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA.

Copeprxanue o01eo0pazoBaTeabHON y4eOHON NUCIMIUTUHBI « X UMHUS» HAIPABICHO
Ha YCBOEHHE OOYYaIOIIMMUCS OCHOBHBIX MOHSTHH, 3aKOHOB M TEOPUN XHUMHUH; OBIAJCHUE
YMEHHUSIMHU HAOJIONATh XUMUYECKUE SBJICHUS, MPOBOJUTH XUMHUYECKUU HKCIICPUMEHT,
NPOU3BOJIUTh pacuyeThl HAa OCHOBE XUMHUYECKHX (OpMYJT BEIIECTB U ypaBHEHUU
XUMHUYECKHUX PEaKIHM.

B mpouecce m3yueHus XUMHUM y OOYYaIOIIUXCS Pa3BUBAIOTCS TO3HABATEIbHBIC
WHTEPECHl W WHTEIUICKTYalbHBIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIIbHBIC
NpUOOPETeHHs] 3HAHWK 10 XUMHHM B COOTBETCTBHU C BO3HUKAIOIMIMMH >KHU3HEHHBIMU
mpoOeMaMu, BOCIIUTHIBACTCS OEpEeKHOE OTHOIICHUS K MPUPOJIE, TIOHUMAHUE 370POBOTO
oOpa3a Xu3HU, HEOOXOIUMOCTH TIPEAYNPEKIACHUS SBICHUHN, HAHOCSIINX BpPEJ 3I0POBBIO
u okpyxawomed cpeae. OHM OCBauMBalOT NPUEMBI TPAMOTHOrO, 0OE€30MaCHOTO
WCIIOJIb30BaHUSl XUMUYECKUX BEIIECTB U MAaTEPHAIOB, IPUMEHSIEMBIX B OBITY, CEIBCKOM
XO35MCTBE U Ha MPOU3BOJICTBE.

I[Ipu  cTpykTypupoBaHHU  coOJiepXKaHUs  00IIeoOpa3oBaTebHOW  y4yeOHOI

JUCUUIUIMHBL JUIs MPO(EeCCUOHANIbHBIX 00pa30BaTeNbHbIX OpPraHU3alUdi, pearnu3yronux



00pa3oBaTeIbHYI0 MPOTrpaMMy CpPEIHEro oOIero 0o0pa3oBaHUsl B MpejeiaX OCBOCHUS
OIIOII CIIO na 6a3e OCHOBHOro OOIIEro OOpa3oBaHUs, YYUTHIBAIACH OOBEKTHUBHAs
peanbHOCTh — HEOOJbIIOW O00BEM YACOB, OTHYIIEHHBIX Ha HM3yYEHHE XUMUHU H
CTpeMJIEHHE MaKCHMaJIbHO COOTBETCTBOBATh WJIEAM pa3BUBaroniero ooyudenus. [loatomy
TEOPETUYECKHE BOMIPOCH MAaKCUMAJIbHO CMEUIEHBI K Hauady U3y4eHUs: JUCHUIUIMHBL, C TEM
YTOOBl MOCIAEAYIOIUNA (PAKTUYECKHM MaTepHhall pacCMaTpUBAJICs HAa OCHOBE M3YYEHHBIX
TEOPUH.

Peanuzanus AenyKTUBHOIO MOJX0Ja K M3YYEHUIO XMMHUU CIOCOOCTBYET Pa3BUTHUIO
TAaKUX JIOTHYECKUX OMNepaluid MbBIIUICHHUs, KaK aHalu3 W CHUHTEe3, 0000uieHue u
KOHKPETHU3allMsl, CPABHEHHE U aHAJIOTHUsI, CUCTEMAaTU3ALMs U Ki1accudUKaus u ap.

N3yuyenne xumMuu B NOpodecCHOHANBHBIX 00pa30BaTENIbHBIX OpraHU3aIUsX,
peanu3yronmx 00pa3oBaTebHYI0 IPOrpaMMy CpEHEro 00IIero 00pa3oBaHus B Mpejenax
ocoenus OIIOIT CIIO nHa 06a3e ocHOBHOro oOmIEro o00pa3oBaHUs, WMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT MNpoduis MnpodecCHOHAIBHOIO0 00pa3oBaHusi. ITO
BBIPAXKAETCS B COJEPKAHUM OOYUEHHUS, KOJMYECTBE YACOB, BBIIEISEMBIX Ha H3YyUCHHE
OTJIEIBHBIX TEM MPOTPAMMBI, TITYOMHE UX OCBOEHUS 00YJaIOUIUMUCS, 00bEME U XapaKTepe
NPAKTUYECKUX 3aHATUN, BUJIAX BHEAYTUTOPHON CAMOCTOATENbHON paOOThI CTYACHTOB.

[Tpu ocBoenun npodeccuit CIIO u cnermansrocteir CIIO ecTecTBEHHO - HAYYHOTO
npoduis mpodecCHOHATEHOTO 00pa30BaHMsl XUMHUS U3ydaeTcs Ha 6a30BoM ypoBHe DPI'OC
cpenHero oobuiero oopazoBanus, mpu ocBoenuu npodeccuit CIIO u cnennansuocteit CITO
TEXHUYECKOro Mpoduis NpodeccHoHANbHOrO 00pa3oBaHMS XHMHs H3ydaercs OoJee
yrayOIeHHO Kak npoduibHas yueOHas JUCITUTUIMHA.

[Ipu ocBoenun mnpodeccuit CIIO wu cnemmanpHocteit CIIO  comumanbHO-
sKOHOMHUYeckoro  mnpoduius, cneuuanmbHocTedt CIIO  rymanuTapHoro  mpoduis
paccMaTpuBaeTCsl XUMHYECKHM KOMIIOHEHT eCTEeCTBEHHOHAyYHOro 0Opa3oBaHUS B
mpenenax  M3ydeHHWs  yu4eOHOW  JMUCHUIUIMHBI — «XUMUS»  TPEAMETHOW  00iacTH
«EctectBennbie Haykn» OI'OC cpegnero o01ero o0opa3zoBaHus.

Crnenudurka U3ydeHus XUMUU TPU OBIAJCHUHN MPOPECcCUsIMU U CHEIUATBHOCTIMHU
TEXHUYECKOTO MPpoQuiIsi OTpakeHa B KXKJIOW TeMe pazjena

«Conepxxanne  ydyeOHOM  gucuuiuiiHbl» B pyOpuke  «IIpodusbHbie U



po(eCCHOHATBEHO 3HAYMUMBIC 3JIEMEHTHI COICPKAHUS». DTOT KOMIIOHEHT peaTn3yeTcs
MIPU UHJIUBUIYAIBHOM CaMOCTOSITEIbHOM paboTe oOyuaroniuxcs (HamucaHuu pedepaTos,
MOATOTOBKE COOOIIECHUM, 3allUTe MPOEKTOB), B Mpollecce y4eOHOU IEATENbHOCTU MO/
PYKOBOJICTBOM  MpernojaBaTessi  (BBIMOJHEHWW  XHMHUYECKOTO  JKCIEpHUMEHTa —
7a00paTOPHBIX OIBITOB M IMPAKTUYCCKUX PAOOT, PEIICHHH MPaKTUKOOPHEHTHPOBAHHBIX
pacyeTHBIX 3a7a4 U T.1I.).

B conmepxanuu y4eOHOH JHUCHUIUIMHBI JUISI €CTECTBCHHOHAYYHOTO TPOQUIIS
npo(ecCHOHAIbHO 3HAYMMBIA KOMITOHGHT HE BBIJICJICH, TaK KaK BCE €0 COJCpKaHHC
SBJIICTCS MPOPUILHOOPUECHTUPOBAHHBIM U HOCUT MPOGECCHOHAIBHO 3HAUNMBIN XapaKTep.

B mpomecce u3ydYeHHMs] XUMHUU ~ TEOPETHYCCKHE CBEJICHHS  JOMOJIHSIOTCS
JEMOHCTpAIUsAMH,  JTa0OPATOPHBIMH  OTNBITAMH W MPAKTHYCCKUMHU  3aHSATHSIMH.
3HAUUTEILHOE MECTO OTBOJUTCS XUMHYECKOMY O3KcrepuMeHTy. OH  OTKpBIBacT
BO3MOXXHOCTh (POPMHUPOBATh y OOYYAIOIIMUXCS CIEIUAIbHBIC TNPEIMETHBIC YMCHHMS:
paboTaTh C BEUIECTBAMU, BBITIOJIHATH MPOCThIE XUMUYECKUE OMBITHI, YYUTh O€30IIaCHOMY U
HKOJIOTHYECKH TPAMOTHOMY OOpAIlleHHIO C BEIECTBaMM, MaTepHallaMd U MpOoIeccaMu B
OBITY M Ha IPOU3BOJICTBE.

Jlist  opraHu3aii  BHEAyJUTOPHOM CaMOCTOSATEIbHOM paboThl  CTYIEHTOB,
opnageBaromux mpodeccusimu CIIO u crnemmanbHOcTaMu  CIIO  TexHHUYECKOro U
€CTEeCTBEHHOHAy4YHOro Tmpoduieii mnpodecCHoHaIbHOTO 00pa30BaHUs, IPECTABICH
IPUMEPHBII niepeueHb pedepaToB (AOKIAI0B), HHAUBUAYATbHBIX TPOCKTOB.

B mpomecce wu3yueHus xumMuum BaxHO (GOpMHUPOBATH MHGOPMAIMOHHYIO
KOMIIETEHTHOCTh oOydaromuxcs. [loaTomy mpu opraHuzanuu camoCTOSTEIbHON paboThI
HEOOXOIMMO AaKIEHTUPOBATh BHHMaHHE OOy4aloUIMXCsl Ha ToMCKe WH(opManuu B
cpeacTBax Maccmenua, HHrepHere, Yy4eOHOM UM CHELUANbHOM  JUTEpaType C

COOTBCTCTBYIOIIIUM OCI)OPMJ'IGHHGM " IIPCACTAaBJIICHUECM PC3YJIbTATOB.

3. MECTO YYEBHOM JUCHUIIJIUHBI B YYEFHOM IIVIAHE
YueOnas aucnmmmaa OVYILO7 «Xumus» sBIsgeTcs ydeOHBIM IPEIMETOM 10
BBIOOpY U3 00s13aTesbHOM npeaMeTHOH obnactu «EctectBennsie Hayku» OI'OC cpennero

o011iero oOpa3oBaHusl.



Vyeonas aucuumuinHa OVYILO7 «Xumusa» usywaercs B 00mieo0pa3zoBaTeIbHOM
nukiie yaeonoro miana 23.01.17 Mactep no peMOHTY U 00CTy>KMBaHHUIO aBTOMOOMIIEH Ha

0a3e OCHOBHOI'O 0011IeT0 00pa30BaHUs.

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIHUIIJINHBI

OcBoenune conepxkanusi yueOHou aucuurnabl OJ1.01.07 «Xumus» obGecrneunBaeT
JTOCTH)KEHUE CTYJACHTaMU CIEYIONIUX Pe3yIbTaTOB:

JUYHOCHIHBIX:

— YCTOWYUBBIM UHTEPEC K UCTOPUU U JOCTIKCHUSIM B 00JIACTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 32 POCCUNUCKHUE €CTECTBEHHBIE HAYKH,

— TOTOBHOCTh K TMPOJOJDKEHHIO O0Opa30BaHUs, IOBBIIICHUIO KBaTU(UKAIIUA B
n30paHHON TpodecCHoHaTBLHON JCATEILHOCTH C MCIOJb30BAaHUEM 3HAHUW B 00JIaCTH
€CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIUM B OO0JIACTH €CTECTBEHHBIX
HayK JUIs 9eJIoBeKa M O0IeCTBa, yMEHHE HCIIOIb30BaTh TEXHOJOTHUYECKUE JOCTHKEHUS B
o0JlacTh XMMHHM W OHWOJIOTHU JUIS TIOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pPa3BUTHA B BEIOpaHHON NMPOGEeCCHOHATBHOMN e TEIbHOCTH;

— YMEHHUE MPOaHaIU3UPOBATH TEXHOTEHHBIE MTOCIEICTBUS ISl OKPYKAIOIIEH CPEeibl,
OBITOBOM W MTPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJILHO JTOOBIBaTh HOBBIC JUIS ce0s €CTeCTBEHHOHAyYHBIE
3HAHUS C UCTIOJB30BAaHUEM JIJISL TOTO JOCTYITHBIX HCTOYHHUKOB HH()OPMAIIHH;

— yYMEHHUE YIpaBlIATh CBOEH MO3HABATEILHON JESITEILHOCTHIO, MPOBOJAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O HHTEIUICKTYaIbHOTO Pa3BUTHS;

— YMEHHE BBICTPAMBAaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIICHUS B KOMAaHJIE IO
pelIeHuIo O0IKX 3a71a4 B 00J1aCTH €CTECTBO3HAHUS,

MemanpeomemHuix:

—OBJaJCHUEC YMEHUSIMH W HaBBIKAMHM Pa3JIMYHBIX BHUJOB IIO3HABAaTEIbLHOU
NESTEIBHOCTH JIJII N3YUEHHUSI Pa3HBIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOTO MHPA;

— TPUMEHEHHME OCHOBHBIX METOJIOB IIO3HAHHMS (HAOJNIOJCHUS, HAYYHOTO

AKCHEPUMEHTA) JIJISi U3YUYCHUS PA3JIMUHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, C



KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh CTaJIKUBATLCS B MpodeccuoHanbHo cdepe;

— YMEHHE OMpEIEeATh LEeTU U 3a]addl JeATeIbHOCTH, BRIOMpPATh CPECTBA IS MX
TOCTIKEHUS Ha TTPAKTUKE;

—yMeHHUEe UCIIOJIB30BaTh pa3TuvHbIC UCTOYHUKH TUTST TTOJTYICHHSI
€CTCCTBEHHOHAYYHOW WH(GOpMAIMU U OIICHWBATH €€ JOCTOBEPHOCTH ISl JOCTHIKCHHS
MOCTaBJICHHBIX 1ICJICH U 3a]1a4;

npeomemHuulx:

—  cOpPMHPOBAHHOCTh  TPEJACTABICHUNW O  IEJOCTHOH  COBPEMEHHOM
CCTCCTBCHHOHAYYHON KapTHHE MHpa, MNPUPOJIC KaK EIWHON IEeJIOCTHOW CHUCTEME,
B3aMMOCBSI3U YEJIOBEKa, MPUPOIBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax
Bcenennoii;

— BIIAQJICHUC 3HAHUSAMHU O HanOOJIee BaXKHBIX OTKPBITUSAX U JOCTHIKECHHUSAX B 00JIaCTH
€CTCCTBO3HAHUS, MOBIUSABIINX Ha SBOJIFOIUIO TPEJCTABICHUN O MPUPOJIC, HA Pa3BHUTHC
TEXHUKHU U TEXHOJIOTHl;

— c(hOpPMHUPOBAHHOCTh YMEHHUS NPUMEHSTh €CTECTBEHHOHAay4YHbIC 3HAHUSA IS
O0OBSICHEHUS OKPY>KAIOIINX SBJICHUM, COXpaHEHUS 370pOBBs, obecreueHrus 0e30MacHOCTH
KU3ZHENEATEIbHOCTH,  OEpeXHOro  OTHOIIEHHS K  MPUPOJE,  PAIMOHAIBLHOTO
IPUPOJIOTIONIH30BAHUS, & TAKXKE BHITIOJHEHUS POJIU TPAMOTHOTO MOTPEOUTENS;

— chOpMHUPOBAHHOCTh TPEJCTABICHUN O HAYYHOM METOJE TO3HAHUS MPUPOIBI U
CpelICTBAaX U3YUYCHHS] METaMHpa, MaKpOMUpPa U MUKPOMHUPA; BIaJCHUE MPUEMaMHU

€CTECTBEHHOHAYYHBIX  HAONIOJEHUN, ONBITOB, HCCIEAOBAHUN W  OICHKHU
JIOCTOBEPHOCTH TMOTYYEHHBIX PE3YIIHTATOB;

— BJAJICHHE TOHATHUWHBIM alapaToM eCTECTBEHHBIX HAYK, IO3BOJISIOIMINM
MO3HAaBaTh MHpP, YYacTBOBaTh B JUCKYCCHUAX IO €CTECTBEHHOHAYYHBIM BOTMPOCAM,
MCITIOJIB30BAaTh PAa3IMYHbIE UCTOYHUKHU WH(GOPMAIINH IS IOATOTOBKHA COOCTBEHHBIX PaboT,
KPUTHUYECKH OTHOCUTHCS K coobmernsiM CMU, conepxammmM HaydHYIO HHOPMAITUIO

—Cc(OpMUPOBAHHOCTh YMEHWH TMOHUMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOTO
3HAHMS U KaKJIOTO YEJIOBEeKa HE3aBHCHMO OT €ro MPO(ECCHOHAIBHON JESITEIBHOCTH,
paznu4ath (GaKThl W OICHKHA, CPAaBHUBATH OIICHOYHBIC BBIBOJBI, BHJIECTh HMX CBS3b C

KPUTEPUAMU OLICHOK U CBSI3b KPUTEPHUEB C ONPECICHHON CUCTEMON 1IEHHOCTEH.



5. COAEP)KAHUE YYEBHOM JUCIIUTIJIMHBI

XUMUs

O01masi u HeopraHumyeckasi XuMus

Beenenue

XuMuyeckas KapThHa MHUpa Kak COCTaBHAasi YacTh €CTECTBEHHOHAYYHON KapTHUHBI
mupa. Poibs XxumMuu B )KHU3HU COBPEMEHHOTO OOIIECTBA.

[IpumeneHue JOCTHMKEHUN COBPEMEHHOM XUMHM B TYMaHUTapHou cdepe
NeATeIbHOCTH 00IIeCTRa.

XUMHYECKOE cojiepKaHne yueOHON qucuUuIuinHbl « EcTecTBO3HAHME) MPU OCBOSHUU
cnermanbHocted  CIIO  conumanbHO-PKOHOMHYECKOTO W TYMaHUTapHOro mpoduiei
npodeccroHaILHOr0 00pa30BaHMS.

OCHOBHbBIE MOHATHS U 3aKOHBI XMMHU

[Ipeamer xumumn. BemectBo. AtoM. Mosekyna. XUMHUYECKUNA 3JIEMEHT U (HOPMBI
ero cyuiectBoBaHus. [IpocTeie U ClI0kKHBIE BELIECTBA.

OTpakeHue XUMHUYECKHMX CIOKETOB B  MPOMU3BEACHUAX  XYJ0KECTBEHHOM
JIUTEpaTyphl U UCKYCCTBA

JlemoHcTpanuu

HaGop moeneli aTOMOB U MOJICKYII.

N3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB M MOJIEKYJI.

OTHOCUTENBbHBIE aTOMHAasi M MOJIEKYJspHass Macchl. KonnuecTBO BelIECTBa.
[TocTosinrast ABoraapo. MomnspHas macca. 3akoH ABorazapo. ModspHbii 00bEeM Ta30B.
KonmuecTBeHHbIE HM3MEHEHMSI B XMMHUH KaK YaCTHBIM Cllydaldl 3aKkOHOB Iiepexona
KOJINYECTBEHHBIX M3MEHEHUW B KauecTBEeHHblE. M.B.JIOMOHOCOB — «mepBbId PyCCKUU
yHUBEpCUTETY. MIumrocTpanm 3ak0Ha COXpaHEHUsI MacChl BELIECTBA.

Hepuognueckuit 3akoH u Ilepumoauyeckasi cucreMa XMMHYECKHX 3J1€MEHTOB
JI.A. MenaeseeBa

OtkpeiTie Ilepumoguueckoro 3akoHa. Ilepumoguueckass cucTeMa XUMHUYECKHX
anemeHToB J[.MI. MenneneeBa. 3Hauenue llepmogmueckoro 3akona u llepmoamueckont

CHUCTCMbl XUMHWYCCKHUX J3JICMCHTOB I[.I/I.MGHILCHCCBEI I pa3dBUTUSA HAYKHM WM IIOHMMAHUWA
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xumMuyecko kaptunel mupa. .M. MenneneeB 006 o0Opa3oBaHMM M TOCYAapCTBEHHOMU
nonutuke. JlemoHctpauus. Pasnuunbie ¢popmbl Ilepuoanueckoil cucteMbl XUMHUECKUX
saneMmeHToB J[.M. MeHnnaeneena.

CrtpoeHnue BemecTBa

KoBaneHntHast cBsi3b: HenodsgpHas U noyisipHas. MlonHasa cBsi3b. KaTHOHBI 1 aHUOHBL.
Merannuueckas cBa3b. BonopoaHas CBs3b.

JleMoHCTpauus

OO6pas31pl BEIIECTB M MATEPUAJIOB C PA3TUYHBIMU THIIAMU XUMHUYECKOMN CBSI3U.

Boaa. PacTBopsl

Bona B mpupoje, ObITy, TEXHHKE U Ha MPOU3BOJICTBE. DUBHMUECKUE U XUMUYECKHE
cBoiicTBa BOJbl. OmnpecHeHUE BOJIbl. ATrperaTHble COCTOSIHHMSI BOABI U €€ IEepeXOibl U3
OJIHOTO arperaTHoro COCTOSIHUS B IPYTO€.

JlemoHCTpauys

@u3nyecKkue CBOMCTBA BOJbI: IOBEPXHOCTHOE HATSHKEHUE, CMadyUBaHHE.
XuMHuyeckue peakiuu. [IoHsTHe 0 XMMUUYECKOM peakuuu. TUIbl XUMMUYECKUX PEaKIHM.
CkopocTh peakiu 1 (pakTopbl, OT KOTOPHIX OHA 3aBUCHT.

JlemoHcTpanus

XHUMHUYECKHE PEAKIUU C BBIAEICHUEM TEIUIOTHI.

Heopranuuyeckue coeqMHEeHUs

Knaccupuxkanus HeoOpraHu4ecKuX COeJJMHEHUN U UX CBOICTBA.

OKcuabl, KUCIOTHI, OCHOBaHUS, COJIH.

ITonsiTHE 0 rMApOJIH3E COJICH.

Cpena BOJHBIX PacTBOPOB COJIEH: KHUCJas, HEUTpayibHas, Ieao4Has. BomopoaHslit
nokasarens pH pactBopa.

Metamiabl. O0mue Gu3nyecknue 1 XUMUIECKHE CBOMCTBA METAILIOB.

Hemertanibl. O6mias xapakTepruCTHUKA TTIABHBIX MOATPYII HEMETAIOB HA IPUMEPE
rajoreHoB.

Baxueimme coeguHEHUS METAJUIOB U HEMETAJUIOB B MPUPOAE U XO3SIMCTBEHHOU
NEATENbHOCTH YEJIOBEKA.

MerTaasl U CIJIaBbl Kak Xy,Z[O)KGCTBeHHLII\/II Martcpuall. COGI[I/IHGHI/IH MECTAJILIOB KakK
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COCTaBHAas 4acTh CPEJICTB M300pa3UTEIBbHOrO0 MCKycCTBAa. HemeTamibl U UX COeNMHEHUs
KaK COCTaBHAas 4acTh CPEACTB N300Pa3UTEIILHOTO UCKYCCTRA.

JleMoHCcTpauuu

B3aunmMoselicTBue MeTauioB ¢ HeMeTauilaMu (IIMHKA ¢ Cepoi, alIFOMUHUS C HOJI0M),
pacTBOpaMu KHCIOT U Iienouyedd. ['opeHue wmeramwioB (I[MHKa, »Keje3a, MarHus) B
Kuciopoze. Bzaumozencrsue a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KHUCIJIOT C MEJIBIO.
BoccranoBuTenbHbIE CBOMCTBA METAIIOB.

[TpakTrdeckue 3aHATUS

Onpenenenue pH pactBopa coeil.

Bzaumopenictue

Oprannyeckasi XuMust

OcCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOCHUS  OPraHUYECKUX  COCJUHECHUM.
MHoroo0pa3ue opraHudeckux coeaunenuii. [lonstue nzomepuu.

Yraesompopoawl. IlpenenvHble W HENpeaeabHblE  YIJIEBOAOPOAbL. Peakius
nosmMepu3auuu. [IpupoaHble UCTOUYHHMKK YIJIEBOJOPOAOB. YTIEBOJAOPOIbI KaK OCHOBA
MEXIYHAPOJHOTO COTPYIHUYECTBA M BAXHEHIIMA HCTOYHHK (OPMHUpPOBAHUS OIOKETa
P®.

Kucaopoaconepxammue OpraHu4ecKue BelleCTBA. [IpencraBurenu
KUCJIOPOACOACPIKAIIUX OPTraHUYECKUX COCAUHECHWI: METWIOBBIA W J3TUJIOBBIM CIIHAPTHI,
TJIMLEPUH, YKCYCHast KUCa0Ta. JKupbl Kak CI0XKHBIE d(DUPHI.

AJIKOrOJIU3M M €ro OTPa)K€HHE B MPOU3BEICHUSAX XYJ0KECTBEHHOU JIMTEPATYPHl U
M300Pa3UTENHHOTO HCKYCCTBA. YTIEBOJBI: TIIIOK03a, KpaxMmal, MeJITI0I03a.

A3o0Tcoaep:kalue opraHuYecKue coeIUHEeHUsi. AMUHBI, aMHHOKHUCIIOTHI, OCIKHU.
Ctpoenune u Ononorunueckasi GyHKIHS OCTKOB.

JleMoHCTpauuu

[lonyueHue sTujEHA U €ro B3aUMOJACHCTBHUE C PACTBOPOM I€pMaHraHaTa Kajws,
OpomHoit Bosoil. KauecTBeHHas peakius Ha riunepu. [[BeTHbIC peakiuy OENKoB.

IlnacTtmaccsl U BosiokHA. [loHATHE O mIacTMaccax M XMUMHUYECKHX BOJIOKHAX.
HarypanbHble, CHHTETUUECKHE U UCKYCCTBEHHBIE BOJIOKHA.

HpI/IMeHeHI/Ie [IOJIUMCPOB B IIPHKIAIHOM H KIACCHYCCKOM I/I306paSI/ITeJ'IBHOM
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HACKYCCTBE.

JleMoHCcTpanus

Paznuunbie BUABI IUIACTMACC U BOJIOKOH.

XuUMUS U )KM3Hb

XuMHA U OPraHu3M 4YesjoBeKa. XMMHUUYECKUE DJIEMEHThl B OPraHU3MeE YeJIOBEKa.
Opranudeckue ¥ HeopraHuueckue BemiecTBa. (OCHOBHBIE JKM3HEHHO HEOOXOIUMBIC
COCIMHEHUs: OCJIKH, YTJICBOJbI, JKUPbI, BUTAMUHBI. YTJIEBOJBl — TJABHBIA HCTOUYHHK
SHEPruM opraHu3ma. Poiib )KUpPOB B OopraHu3Me. XOJECTEPUH U €ro poJib B 3J0POBbBE
yenoBeka. MuHepadbHbIE BeEIIeCTBA B MPOJAYKTAaX IMUTAHUS, MHUIIEBbIE J100aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObITy. Boa. KauectBo Bosbl. Moromue u uuctsmue cpeactaa. [Ipasumna
0e3omacHoi paboTHI CO CPEJACTBAMU OBITOBOM XUMHHU.

Ponp xumuueckux 5SJIEMEHTOB B JKHM3HU pacTeHHi. YaoOpeHus. XUMUYECKHE
CpeACTBa 3alUThHl PACTEHUM.

6. TEMATUYECKOE IIJIAHUPOBAHUE

[Ipu peanuzanuu coaepkanus oOHIe00pa30BATENBHON YUEOHOW JIUCHIUILITUHBI

OVILO7 «Xumusi» yueOHast Harpy3ka 00y4JaromuXcsi COCTABIISACT:

Bua yueOHo# padoThI O0Bem B yacax
O61beM 00pa3oBaTe/IbHOW MPOrpaMMBbI 108

B TOM YHCJIe:

TEOPETHYECKOE 00yUeHne 78
MPAKTUYECKHUE 3aHATHS 20

y‘Ie6HBIM IIJIaHOM HC

J1a6opaTopHHe 3aHATHUA
MNpEeAYCMOTPCHLL

KOHCYJIbTAIIHs 2

y‘IC6HBIM IIJIaHOM HC
CaMOCTOATCIIbHAA pa60Ta

IIPENYCMOTPEHBI
y4eOHbIM  IJJAaHOM  HE
CEMUHAPCKUE 3aHATUSA
IIPENYCMOTPEHBI
KoP 2
IIpome:xxyTouyHas aTTecTanus B gopMe YK3aMeHa 6
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7. TEMATHYECKHUM IIJIAH YYEBHOM JUCIHUILINHBI OYIL.07 «XUMMUSI»

Bujt yueonoii padoThI Pacnpenenenne TPYA0eMKOCTH pasjie/a (B
Bcero yacoB Ha yacax) 1o BUJIaM y4eOHOH padoThl
AyIHUTOpHBIE 3aHATHS. pasaeu Jexuun IIpakTnueckue | JlabopaTropHbie
Copepxanue 00ydeHus 3aHATHA 3aHATHSA
Beenenue 2 2 -
OO0mas 1 HeopraHu4ecKas
XUMHS )
OcHOBHBIE IOHATHS U 3aKOHBI 5 3 2 -
[Tepuonnueckuii 3aKOH U
Ilepnonnyeckas cucrema 6 5 1 )
XUMHUYeCcKnX deMeHToB 1. Y.
MeHnzeneeBa 1 CTpOEHHE aTOMa
Crpoenue BemecTa 10 8 2 -
Bopna. PactBopsl. 9 7 5 i
DNEeKTPOIUTHYECKAs JUCCOLUAIUS
Knaccudukanus HeopraHuueckux 10 8 5 )
COEJIMHEHUH U UX CBOHCTBA
XUMUYECKUE peakluu 10 8 2 -
MerTasuibl 1 HEMETaJUIbI 10 8 2 -
Opranuyeckasi XuMus
OCHOBHBIE TOHSATHS OPTaHUYECKOM
XUMUHU U TEOPUS CTPOCHUS 6 5 1 -
OPraHN4eCKUX COCTMHEHUHN
VYTrneBoaopo/isl U UX MPUPOJIHBIE 10 3 5 i
HMCTOYHUKHU
Kucnopoaconepxaiue 10 8 5 i
OpraHUYEeCKUe COeTMHEHUS
A3oTcozepKale opranndeckue 10 8 5 i
coenuueHus. [loaumepsr
Bcero 98 55 53 -

IIpomeskyToyHas arTecTanus B (popMe IK3aMeHa

Hroro

98

55

53

8. XAPAKTEPUCTHKA OCHOBHBIX BHIOB JAEATEJBHOCTH

OBYYAIOIINXCHA

Coaepixanue XapakTepucTUKa OCHOBHBIX BH/JIOB Y4eOHOH JeATEJbHOCTH
o0y4eHus o0yyaromuxcs (Ha ypoBHe Y4eOHBIX NelCTBHI)

XUMUs
BBenenne PackpeiTHe BKIaga XMMHUYECKOW KapTUHBI MHpa B EIUHYIO

CCTCCTBCHHOHAYYHYIO KapTUHY MHUpA. XapaKTCpI/ICTI/IKa XHMMHHU KakK
HpOPI3BO,Z[PITCJ'ILHOI>i CHJIBI 06IJ_ICCTB3.

Bakneiinme xuMuueckue
HOHSATHA

YMenue naTh ONpCACIICHUEC W OICPUPOBATH CJICAYIOIIUMU
XUMHUYCCKMMH IOHATHUAMU:. «BCIICCTBO», «XUMHUYECKUMN QJICMCHT),
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«aToM», «MOJIEKYJa», «OTHOCUTENIbHbIE aTOMHAas M MOJIEKYJIsSIpHas
Macchl», «UOH», «AJUIOTPOIUSA», «U30TOIBDY, «XUMHYECKas CBSI3bY,
«QIEKTPOOTPULIATENIBHOCTDY, «BAJIEHTHOCTbY, «CTEINEHb OKHUCIIECHUA»,
«MOJIb», «MOJIIpHAsl Macca», «MOJSIPHBIH 00BeM Tra3000pa3HbIX
BELLECTBY, «BEUIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS»,
«pacTBOPBI», <AJIEKTPOJUT U HEIIEKTPOJIUTY», <OJIEKTPOIUTHUECKAs
JMCCOLMALUA», «OKHCIUTENb U BOCCTAHOBUTENb», «OKUCIEHHE U
BOCCTaHOBJICHHE», «CKOPOCTb XHUMHYECKON peakuuu», «XUMHUYECKOE
paBHOBECHE», «YIJIICPOIHBIA CKeleT», «(QyHKIMOHAIBHAS TPYIIay,
«HA30MEpUs»

OCHOBHBIE 3aKOHBI XUMHUU

@opMyIMpOBaHWE 3aKOHOB COXPAaHEHUS MAacChl BEUIECTB H
MIOCTOSIHCTBA COCTaBa BELLECTB. Y CTAHOBJIEHUE PUYUHHO-CIIEACTBEHHOMN
CBA3MW MCXKIAY COACPKAHUEM OTUX 3aKOHOB W HAIIMCAHUEM XUMHWYCCKUX
dbopmyn u ypaBHeHHU. PackpeiThe (U3MYECKOTO CMBICIA CHUMBOJIUKH
[leproguueckoit Tabmuubl xumuueckux sneMmeHToB JI.MI. Menneneesa
(HOMEpOB 3JeMEeHTa, MepuoJia, TPYHIbl) M YCTAHOBICHHE MPUYUHHO-
CIIEICTBEHHOM CBSI3M MEXIY CTPOEHHEM aTroMa M 3aKOHOMEPHOCTSIMHU
H3MEHEHHsS CBOMCTB DJJIEMEHTOB H O6p330BaHHBIX MU BCUIECTB B
IepuoAax M rpynmnax. XapakTepUCTHKA IEMEHTOB MAJIbIX IIEPHUOJOB IO
ux nojoxxkenuto B [lepuognueckoii cucreme /.M. Menpaeneena

OCHOBHBIE TEOPUN XUMUHU

VYcraHoBieHne 3aBUCUMOCTH CBOWCTB XHMHUYECKHUX BEIIECTB OT
CTPOCHHS aTOMOB  OOpa3ylIIUX HMX XUMHUYECKHX  DJIEMEHTOB.
XapakTepucTUKa  BAXHEUIIMX  TUIOB  XMMHYECKHX  CBS3E€H H
OTHOCHUTEILHOCTH 3TON TUMoJoruu. OOBICHEHHE 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT HX COCTaBa M CTPOEHUS KPUCTAUIMYECKUX PEIIETOK.
@opMyJIUPOBAaHUE OCHOBHBIX TMOJIOKEHUI TEOPUHU DIECKTPOJUTHUECKO N
JUCCOLIMAIMA M XapaKTepUCTUKa B CBETE€ O3TOW TEOPUU CBOWMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTMHEHUM.

@OopMyIHpPOBAHNE OCHOBHBIX IOJIOXKEHUH TEOPHUH XUMUYECKOIO
CTPOEHMSI OPraHUYECKUX COCAMHEHUN U XapaKTEepPUCTUKA B CBETE 3TOU
TEOPUU CBOMCTB BAXHEHIIMX MPEACTABUTEIEH OCHOBHBIX KJIACCOB
OPraHUYECKUX COEIMHEHUU

Baxkueiiiue BemiecTsa
1 MaTepuabl

XapakTepucTHUKa CTPOCHUS aTOMOB M KPHCTAUIOB W HA 3TOM
OCHOBE — OOIMX (U3UYECKUX M XUMHUYECKHUX CBONCTB METAUIOB H
HEMETaJLIOB.

XapakTepuCTUKa COCTaBa, CTPOCHUS, CBOWCTB, IOJIYYCHHS W
NPUMEHCHHE BAKHEHIIINX HEMETAIUIOB.

XapakTepucTUKa COCTaBa, CTPOEHHS W  OOIIMX  CBOMCTB
BKHEUIIMX KJIACCOB HEOPTaHUYECKUX COCTMHCHUI.

Onucanne cocTaBa W CBOMCTB BaKHEHIIMX MpeACTaBUTENEH
OpPraHWYeCKUX COCJMHEHHI: METaHOJa M 3TaHOJA, CIOXKHBIX 3(PHPOB,
KUPOB, MBLII, KAPOOHOBBIX KUCIOT (YKCYCHON KHUCIIOTHI), MOHOCAXapHUIOB
(TTmIOKO3BI), AEcaxapuaoB (caxapo3bl), MOJHCaxXapujoB (Kpaxmala H
EJUTION03bl), AMUHOKHUCIIOT, OEJNKOB, UCKYCCTBEHHBIX U CHHTETUYECKUX
MOJIUMEPOB

XUMHUYECKUN SI3BIK
CHMBOJIMKA

)51

Hcnons3oBanue B yueOHOH U MpodecCHOHATBHON JesTeIbHOCTH
XUMHUYECKUX TEPMHUHOB M CUMBOJIUKHU.

Ha3piBaHMe W3y4eHHBIX BEIIECTB IO TPUBHAIBHOM WM
MEXAYHapOAHOW HOMEHKJIATYPE U OTPaKEHUE COCTAaBA ITUX COECIUHEHUI
C MIOMOIIbI0 XUMHUYECKHX (POPMYIL.

OtpakeHne XUMHYECKHX IIPOLIECCOB C IMOMOULIbIO YpPaBHEHMU
XMMUYECKUX peaKIfii
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XUMHUYECKUE PEAKIUU OObsicHeHue CYLLIHOCTH XUMHYECKUX MPOLECCOB.
Krnaccudukanus XuMHUECKUX peaKUi M0 pa3IUYHBIM MPU3HAKAM

XUMHYECKUN KCIIEPUMEHT BpinonHeHne  XMMHMYECKOrO  AKCHEPUMEHTAa B IIOJHOM
COOTBETCTBUU C IPABUJIAMH TEXHUKH 0€30MacCHOCTH.

Habnronenne, ¢QukcupoBaHme ¥ ONHCAHUE  PE3YJIbTATOB

IIPOBEJICHHOTO YKCIIEPUMEHTA

Xumunyeckass ”HpopMaus [IpoBenenue CaMOCTOATEIILHOTO IIOMCKa XUMHUYECKON
WH(POPMAIIMK C HCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAy4HO-
NOMYJSPHBIX  UW3JIaHWM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, PECYpCOB
HNurtepuera); HCNONB30BaHUE  KOMIBIOTEPHBIX  TEXHOJOTHMH  JJIst

pa3nuyuHbIX hopmax

00paboTKU U Nepesayd XMMUYEeCKON HH(OpMaLliU U €€ MPECTaBICHUS B

[Ipodunbroe "
Ipo(heCCHOHANIBHO 3HAaYMMO€ | OBITY U Ha IPOU3BOJICTBE.
coJiepKaHue

OKpYKalolllel cpere.

OObsiCHEeHNE XUMHYECKUX SIBJICHUU, TPOUCXOSIINX B TPUPOJIE,
CoOmrofieHre MpaBUil SKOJIOTMUECKH TPAMOTHOTO TOBEJICHUS B

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUST OKPYKAOILEel CpeJibl
Ha OpraHu3M 4YCJIOBCKa W APYruc€ XHUBBIC OPraHU3MBI.
mpaBuwil  0e30MacHOro oOpallieHus C
BeIIlECTBaMHU, JIJAOOPATOPHBIM 000PY/TIOBAHUEM.

Kputnueckas onieHka J0CTOBEpHOCTH XUMUYECKOW MH(MOpMaLINY,
MTOCTYTAIOIIEN U3 Pa3HbIX HCTOYHUKOB

CoOmroaeHue
l"OpI-O‘-II/IMI/I N TOKCHUYHBIMHU

9. YYEBHO-METOAUYECKOE N MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHUE IMPOT'PAMMBI YYEBHOM JTUCIUTIJIAHBI

OVIL.07 «Xumus»
Onucanue MaTepHaJIbHO-TeXHHUYECKOM 0a3bl, HEe00 X0 UM Ot ISt
ocyliecTBJIeHUs 00pa30BaTe/IbHOIO Npouecca
HanmenoBanue OMEIICHUN IJIs1 Anpec (MECTOTIOJIOKEHHE)

/a

IIpOBCACHHA BCCX BHIOB yqe6H0171 ACATCIBbHOCTH,
HpeﬂYCMOTpeHHOﬁ y‘Ie6HBIM IIJ1TaHOM, B TOM 4YHCJIC
JToMenienus s caMOCTOSTEIbHOM pa6OTBI, C
YKa3aHUEM II€pEUYHSA OCHOBHOI'O O60py,Z[OBaHI/I$I,

MOMEIICHUN JUIsl TIPOBEJACHHMS BCEX BHJIOB
yueOHOM JNIeSATENbHOCTH, MPEeITyCMOTPEHHOMN
yueOHBIM IUIAaHOM (B Ccllydae pealu3aiuu
00pa3oBaTeIbHONM TIPOrPaMMbl B  CETEBOM

TEKYIIEro KOHTPOIIS ¥ MPOMEXYTOYHOH aTTeCTAIlUN
YuebHas 1ocka
Pabouee mecTo mpernonaBarens
Kommnekr  yuebnoli  mebOemu  Ha 25
00y4arommxcs
YueOHOo-HarISAHBIE ITOCOOUS

y4eOHO-HaIrJISIIHBIX TMOCOOM W  UCHOJIb3yeMoro | hopme JOTIOJIHUTENBHO YKa3bIBaCTCs
MPOrPaMMHOTO OOecTieueHust HAaVMEHOBAHUE OpraHu3aluu, C KOTOPOU
3aKJIIOYEH JOTOBOP)
Kabuner xumum: yueOHas ayauTopus Ui 414042, T. AcTpaxaHb, yIL
MpPOBENCHUS 3aHATUH BCeX BHUAOB, B TOM uucie | MaructpanpHas, 18
IPYNIOBBIX W  MHIUBUAYAJbHBIX  KOHCYJIbTauui, | Ayautopus Ne 204
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IIepeHoCHON MyJIBTUMEIUNHBIN KOMILIEKT
Hocryn K nHPOPMALIIOHHO-
TEJIEKOMMYHUKAaIUOHHOU ceTu «HTepHeT»

7-Zip GNU  OrtkpplToe  JHLEH3HOHHOE
cornamenne GNU General Public License. Office 365
Al Axanemudeckas MOJAIMUCKA.

Adobe Acrobat Reader DC. OrtkpbiToe
nunen3uonHoe cornmamenue GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google  Chrome becriiatHoe  mporpaMMHOE
obecriedeHmue.

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

OnexTpoHHas ouboreuHas cucrema
«AKaJeMUI»,

Kabuner xumun: ydeOHAs ayauTopws s
MIPOBECACHUA 3aHATHH BCeEX BHUJIOB, B TOM YHCJIC
CPYNIIOBBIX W HWHJIMBHUIYAJIBHBIX  KOHCYJIBTALMM,
TEKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arTecrTaiuu

VYueOHas mocka

Pabouee mecTo mpenonaBartens

Komriekr  yuebHOit  mebemun  Ha 25
00yJarommxcs

Y4eOHOo-HaTISAHbBIE TOCOOHS

IlepeHocHOM MyIbTUMEIUNHBIN KOMITJIEKT

Hocrym K nH(pOpPMAITOHHO-
TEIEKOMMYHUKAIUOHHOU ceTu «IHTepHeT»

7-Zip GNU  OtkpeITOE  JIMIICH3MOHHOE
cormamenne GNU General Public License. Office 365
Al Axamemudeckas IOAITHACKA.

Adobe Acrobat Reader DC. OrtkpsiToe
murensnonnoe corimamenne GNU  General Public
License

Internet Explorer. TIpemocraBisiercss B pamMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0
Google  Chrome BecriiatHoe — mporpaMMHOE
obecrieueHue.

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

BJIGKTpOHHaSI OonomoreyHas CUCTEMA
«AxameMusa».

414042, T.
MarwucrtpanpHas, 18
Aynurtopust Ne 204

AcTpaxaHb, yIL

JlabopaTopust XUMHUU

YuebHas 1ocka

Pabouee mecTo mpenonaBarens

Kommnekr  yuebnoli  mebOemu  Ha 25
00y4arommxcs

YueOHOo-HarISAHBIE ITOCOOUS

414042, r. Actpaxans, yn. MarucrpanbHasi, 18

Aynutopus Ne 204
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Muxkpockons! — 15 mr.

IIepeHoCHON MyJIBTUMEIUNHBIN KOMILIEKT

Hocryn K nHPOPMALIIOHHO-
TEJIEKOMMYHUKAaIUOHHOU ceTu «HTepHeT»

7-Zip GNU  OrtkppiToe  JHIEH3UOHHOE
cornamenne GNU General Public License. Office 365
Al Axanemudeckas MOMAIMKCKA.

Adobe Acrobat Reader DC. OrtkpbiToe
nunen3uonHoe cornmamenue GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google  Chrome becriatHoe — mporpaMMHOE
obecriedeHme.

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

OnexTpoHHas oubimnoreuHas cucrema
«AKaJEeMUI»,

[Tomemenre assi CAMOCTOSATENBHOM pabOTHI
Kommnekr  yueOnoli  mebemu  Ha 25

00yJaroImxCcs
KowmmproTepsr — 3miT.
Hoctyn K nH(pOpPMAITOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu « THTepHeT»

7-Zip GNU  OTtkpeiTOE  JHIICH3MOHHOE
cornaimenne GNU General Public License. Office 365
Al Axamemudeckas IOAITHACKA.

Adobe Acrobat Reader DC. OrtkpsiToe
murensnonnoe corimamenne GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google  Chrome BecriatHoe  mporpaMMHOE
obecrieueHue.

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

DnexTpoHHas onbmoreuHas cucrema
«AxameMus».

414042, r. Actpaxans, yin. MarucrpanbsHasi, 18
Aynutopus Ne 112

[TomenieHue Ui CaMOCTOATENBHON PaOOTHI
Kommiekr  yueOHOW  mebemu  Ha 25

00y4aroMmxcs
KommnbroTeps! — 21mrt.
Hocryn K nHPOPMaLOHHO-

TGHCKOMMYHI/IKaHHOHHOﬁ CETU «I/IHTepHGT»

7-Zip GNU  OrtkpblToe  JHIEH3HOHHOE
cornamenne GNU General Public License. Office 365
Al AxageMuueckast MOANKCKA.

Adobe Acrobat Reader DC. OrtkpsiToe

414042, r. Actpaxansp, ya. MaructpanbHas, 18
Aynutopus Ne 308
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munensuonnoe cormamenue GNU  General Public
License

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

Apache Open Office. Apache license 2.0
Google  Chrome becriiatHoe  mporpaMMHOe
obecrieueHue.

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

OneKkTpoHHas OoubIoTeyHast cucrema
«AKaJIEMUS».

10. PEKOMEHIAYEMAS JINTEPATYPA

Juist o0yyaromuxcs

a) OCHOBHas yueOHas JuTeparypa:

1. Pygsutuc I'.E., ®eapaman @.I'. Xumus. 10 knacc, [Ipocsemenue ,2017 r

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

0) momoaHUTENNbHAs yueOHas aurepaTtypa (B T.4. CJIOBapH):

1. Epoxun HO.M. , KoBanesa 1. b. Xumus 11 npodeccrii U crieliMaIbHOCTEH
TEXHUYECKOT0 M €CTECTBEHHO Hay4yHOTO npoduieit. - M.: 2016

B) MepeyeHb y4eOHO-METOIUYECKOTO 00EeCTICUeHHUS:

1. Y4eOHO-METOIMYECKOE IMOCOOME IO BBINOJHEHHIO pedepaToB, TOKIAIO0B,
UHAUBUAYATbHBIX MPOeKTOB 1o yyeOHou mucturuinHe OVYIL07 «Xumusa» nmo npodeccun
23.01.03 ABTOMEXaHHK Ha 0a3e OCHOBHOTO O0IIETro 00pa3oBaHUS

I') HHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karamor akomorndeckux caiToB). Www.ecoculture.ru (Caiir
AKOJIOTMYECKOTO MPOCBELICHHUS ).

2.www.ecocommunity.ru (MuabopManmoHHBI CalT, OCBEMAIONINN MPOOIEMBI

skojoruu Poccun).
1) JICKTPOHHO-OMOIMOTCYHBIC CHCTEMBI:
1. Epoxun FO. M., KoBanesa N.b. Xumusa nns mpodeccun u cnenuanbHOCTEH

TEXHHYECKOTO M E€CTeCTBEHHO-Hay4yHoro mnpodwuieit, 1-e wm3n.,2017r. https://academia-

moscow.ru/reader/?id=105585
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2. Epoxun FO. M. COopHUK TE€CTOBBIX 3aJlaHUI MO XUMUU: y4yed. mocodue ams

CTYA. YYpexacHuid cpea. npod. oOpasoBanmss. — M., 2017.  https://academia-

moscow.ru/reader/?1d=132020

3. T'abpuensu O. C., OctpoymoB U. I'. Xumus,1-u31,2017r

s npenoxaBartesiei

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: peaep. 3akon ot 29.12.2012 Ne273-
®3 (B pea. enepanbubix 3akoHOB OT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel120-D3, ot
02.07.2013 Nel170-®@3, ot 23.07.2013 Ne203-®3, 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 Nel148-®3, ¢ uszM., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014
Nel45-@3, B pen.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3z Munucrepcta oOpazoBanusi 1 Hayku PD ot 31 nexabps 2015 r. Nel578
«O BHECEHUHU U3MEHEHU B (efiepalibHbII roCy1apCTBEHHBIH 00pa30BaTEIbHBIA CTAaHAAPT
cpenHero oOiero oOpa3oBaHusi, YTBEPKIECHHBIN MpuKkazoM MuHucCTEpCcTBa 00pa30BaHMUs
u Hayku Poccuiickoit @enepanyu ot 17 mast 2012r. No413».

3. IlpumepHnass ocHOBHas oOpa3oBaTelbHAas MporpaMma CpeaHero oOIIero
oOpa3zoBaHus, ojo0OpeHHass  penieHueM  (denepanbHOro  y4yeOHO-METOIUYECKOTO

oOBeuHEHUs TI0 001IeMy 00pa3oBaHuio (MpoTokoi oT 28 uroHs 2016r. Ne2/16-3)

11. OCOBEHHOCTHU OPTAHM3AIIMMA OBYYEHHMS IIO YYEBHOU
JACOUIIVIMHE JJid HWHBAJIMJAOB U JIMI C OI'PAHUYEHHBIMU
BO3MOXHOCTAMU 310POBbA

Jliist o0y4aromuxcst U3 4rciia MHBAJIUOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBbS HA OCHOBAHWS NMCBMEHHOTO 3asBicHHS ydeOHas mucnumuimaa OVYIL.O7
«XUMHS» peanu3yeTcsi C Y4eTOM OCOOEHHOCTEW MCHXO(pU3UUECKOTO Pa3BHUTHS,
WHJMBUAYaIbHBIX BO3MOYKHOCTEH W COCTOSIHUSL 3/I0pOBbs (Aajnee — WHIAUBUAYAIbHBIX

0COOEHHOCTE)
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12. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHON

JANCIUIIJIMHBI

PesyabTaTsl 00yyeHus

Kpurepun onenkn

MeTtoanl
OLlEHKHU

B pe3yabTare OCBOCHHUS
JTUCHUIUIUHB  OOYYAIOIIMIICS JTOJDKEH
MPOJIEMOHCTPUPOBATh  MpeIMeTHBbIE
pe3yJbTaThl.

-C)OpMUPOBAHHOCTH
MpEICTaBICHUI 0 LEJTOCTHOMN
COBPEMEHHOM  €CTECTBEHHO-HAYYHOU
KapTUHE MUpPA, O TPHUPOJIC KaK eIMHON
[EJIOCTHOM CHCTEME, O B3aMMOCBSI3U
4elloBeKa, MPUPOAbl U O0OIecTBa; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BceaeHHOM;

- BJAJICHUE 3HAHUSIMH O
HamOojiee BaXHBIX OTKPBITHAX U
JOCTHKCHHSIX B obmactu
€CTeCTBO3HAHMS,  IMOBIUSABIIMX  Ha
SBOJTIOIMIO TIPEJICTABIICHUH O MPHUPOJIE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

-chOPMUPOBAHHOCTh  YMEHHSI
MPUMEHSITh €CTECTBEHHO-HAY4HbIE
3HAHUS A7 OOBSCHEHUS! OKPYKAIOIIHUX
SBJIIGHUH,  COXpPAaHEHUA  370POBbS,
obecnieueHus 0€30MacHOCTH
KU3ZHEJCATEIbHOCTH, OepeKHOTO
OTHOIICHUS K pupo/ie,
paIMOHAIBLHOTO MPUPOIOTOIb30BAHMS,
a TaKKe BBIIOJHEHUS POJIU T'PAMOTHOTO
MOTpeOuTEIIS;

-C()OpMUPOBAHHOCTD
MPEJICTaBICHU O HAyYHOM METOjIe
MO3HAHUS TMPUPOIBI M CPEACTBAX
U3Y4YeHHUS MeraMupa, MakpoMupa u
MUKPOMHpA;  BIaJeHHE  IpuéMamu
€CTECTBEHHO-HAYYHBIX  HaOII0JICHUH,
OTBITOB  HMCCIEJAOBAHUA W  OICHKHU

JIOCTOBEPHOCTH MOJTy4YEHHBIX
pe3ynbTaTOB;

-BlIaJIcHUE MMOHATUHHBIM
anmapaTtom €CTECTBEHHBIX HayK,
ITO3BOJISIOIIUM M03HAaBaTh MUp,
y4acTBOBaTh B JIUCKYCCHUAX IO
€CTECTBEHHO-HAyYHbIM BOIIpOCaM,
WCIIOJIb30BATh PA3JIMYHBIE HCTOYHUKU
uHbopManuu It MMOJITOTOBKH

COOCTBEHHBIX  PabOT,  KPUTUYECKHU
OTHOCHUTHCSI K cooOmenusm CMU,
COJIEpKallUM HAYYHYIO0 HH(OpMAaIIio

Onenka «OTIIMYHOY» OTBETHI

Ha MOCTaBJICHHBIC BOIIPOCHI
U3JIararTcs JIOTUYHO,
MOCJIeIOBAaTeIbHO W HE TpeOyroT
JIOTIOTHATEITHHBIX MOSICHCHHIA.
[TosiHO packphIBalOTCS MNPUYHUHHO-
CJIE/ICTBCHHBIC CBSI3U MEX Ty
SIBIICHUSIMU " COOBITHSMH.
Jlenatorcsi 000CHOBAHHBIC BBIBO/IBI.
JleMoHCTpUpYIOTCS rTyOOKue

3HaHMsI ~ 0a30BBIX  HOPMAaTHUBHO-
npaBoBbIX akToB. Colmonarorcs
HOPMBI JIUTEPATYPHOU peUH.

Ounenka «Xopomo» OTBETHI

Ha IIOCTABJICHHBIC BOHpOCI)I
W3JIaraloTCsl CHUCTEeMATH3UPOBAHO U
OCJIEIOBATEILHO. Bba3oBrle
HOPMAaTHBHO-TIPABOBHIC aKThI

UCTIOJIB3YIOTCS, HO B HEIOCTATOYHOM
obbeme. Marepuan  u3NaraeTcs
YBEpEHHO. PacKpbhITBl MPUYHHHO-

CIEACTBEHHBIE CBSI3H MEX Ty
SIBJICHUSIMU u COOBITHSIMU.
JleMoHCTpHpYeTCs YMEHHUE
AHAJIM3UPOBATh MaTepHal, OJHAKO
He BCE BBIBO/JIBI HOCST
apryMEeHTHPOBAHHBII u
JI0Ka3aTeIbHBIN Xapakrep.
CoOmromarores HOPMBI
JUTEPATYPHOU PEeUH.
Onenka

«Y IOBJIETBOPHUTEIBHOY
JIOITYCKAIOTCS HapYIICHHS B
[IOCJE0BATEILHOCTH  H3JIOKEHHS.
Hmerorcs YIIOMUHAHUS 00
OTJICIbHBIX 0a30BBIX HOPMATHBHO-
MIPABOBBIX aKTax. Hemonno
pacKpbIBaIOTCS IPUYUHHO-
CIIEICTBEHHEIE CBSI3U MEeXIY
SIBIIEHUSIMU H COOBITHUSAMU.

JIeMOHCTPHUPYIOTCSI TIOBEPXHOCTHBIE
3HaHMSI ~ BOMpOca, C  TPYAOM
pemralTcs  KOHKPETHBIE — 3aJIauM.
NmetroTcs 3aTpynHEHUS C BBIBOJAMH.
JlomyckaroTcss  HapylmieHUS HOPM
JTUTEPaTypHOU pEeyH.

Orenka

Texymmit KOHTPOJIb

(ycTHBIN

u

MUCBMEHHBIM  OTPOC,

MPAKTHKO-
OPUEHTUPOBAHHOE
3aJaHue, ToKIal,
cooOIIeHue,
OTYET).
DKcrepTHas

OIICHKA IO KPUTEPUIM
Texymmit KOHTPOJIb

(TecTupoBaHue,
JIOMaIIHNe
HaOJIFOIEHUS

u

HCCIICOOBAaHUsA, OT‘IGT).

dopmann30BaHHOE
HaOJIFOIEHUE
HCIOJIB30BaHUEM

3a

3HAaHUH W YMEHUU B

MPaKTUYECKOU
JESITeIbHOCTH.

3KCHepTHa$I OIICHKa I10

KPUTEPHIM

T depeHInpOBaHHBIN

3a4CT
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(OpMHUPOBAHHOCTh YMEHHMI MOHUMATh
3HAYUMOCTb €CTECTBEHHO-HAyYHOTO
3HaHMS Ui K&XJIOro  YeJIOBEKa,
HE3aBUCUMO OT €ro Mpo(hecCHOHATBHON

NEATeNbHOCTH, pa3indarh (aKkTel |
OLICHKH,  CpaBHUBAaTh  OIICHOYHbIE
BBIBOJBI, BHJETh HMX CBA3b C
KpUTEpUSIMH  OLIEHOK U CBS3b

KPUTEpPHUEB C ONPEICIEHHON CUCTEMOU
LEHHOCTEH.

«HeynosnerBopurensHo» Marepuan

u3Jaraercs HEIOCJIEA0BaTENbHO,
cOMBYMBO, HE IIpEJICTaBIISIET
OIPENETIEHHON CHCTEMBI 3HAHUU MO
mucuumuinHe.  He  packpbiBarored

IMPUYIUHHO-CJICACTBCHHBLIC CBA3HU
MCXKAY SABJICHUAMHU U COOBITHSMU.
He npoBoautcs ananus. BbIBOIBI
OTCYTCTBYIOT. OTtBeThI Ha
JOITIOJIHUTCIIbHBIC BOITPOCHL
OTCYTCTBYIOT. MMmerorcs 3ameTHbIe

HapylmieHUss HOPM JIMTEPATypHOU
pevn.
MeTanpeIMeTHbIe - nemoHctpanwus | [Ipaktudeckue
pe3yabTaThbl: criocoOHOCTEH K yueOHO- | 3aHSTHS, CEMHUHAPBI
-OBJIJICHHE YMCHHUSIMH U | IO3HABATEJIBHOH W TMPOCKTHOH | y4eOHO-TIPAKTHICCKHE
HaBBIKaMU Pa3TMYHBIX BUJIOB | JICATEIHHOCTH KOH(DEepeHIIHH,
MMO3HABATEIPHON  JICATSIIBHOCTH  JJIS - UCTIOJIb30BaHUE Pa3IMYHBIX | KOHKYPCHI,
W3YYCHUS pa3HbIX CTOPOH | METOJIOB PEIICHHS MPAKTHICCKUX | OJIMMITHATHI,
OKPYKAFOIIEro eCTECTBEHHOTO MUPA, 3aJ1a4;- WCIOJIb30BaHUE PA3JIMIHBIX | HAOJFOICHUE 3a
—  TpPUMCHEHHWE  OCHOBHBIX | pECYpPCOB TUTS JNOCTHKCHHS | HABBIKAMH  PabOTHl B
METOJIOB  TO3HaHWs  (HAOMIO/EHUS, | TOCTaBICHHBIX IIENICH - rJI00aJIbHBIX,
Hay4HOTO IKCIICPUMEHTA) JUIS | IEMOHCTpAIMs  CHOCOOHOCTEH K | KOPIIOPATHBHBIX u
U3Y4EHUS pa3IMYHbIX CTOpOH | y4eOHO-HUCCIIe0BATEIBCKOM U | JOKaJIbHBIX
€CTECTBEHHOHAYyYHOW KapTUHBI MUPA, C | IPOCKTHOMN JAEATEIbHOCTH; MH(OPMALIMOHHBIX
KOTOPBIMH BO3HHKAeT HEOOXOIUMOCTh - UCIOJIb30BAaHUE PA3IMYHBIX | CETSIX, HAy4YHBIX
CTAJIKUBAThCS B MPOGECCHOHAIBHON | CPEICTB U METOJIOB MPH pPeain3aliui | OMOInoTeKax
cepe; CBOMX HJEH M NPaKTUYECKUX 3a/1ad | pa3IMuHbIX
— YMEHHE OMpeNeNsaTh LETu U | B mpodeccruoHaabHOM cdepe opraHuzanui
3aaud  JAEATEIbHOCTH,  BBIOMpATH -3(ppexTrBHBIH MOMCK | pe3yJIbTaThI
cpeacTBa s MX JOCTHDKEHHS Ha | HeoOXoauMmoil nHdopManuu; HAOIIOICHU I 3a
MIPaKTHKE; -HCIIOJIb30BaHUE PA3IUUYHBIX | ACSITEIbHOCTHIO
- YMEHHE MCII0JIb30BaTh | HCTOYHUKOB MH(OpMaIMK, BKIIOUYasi | 00y4aromerocs B
pa3auyYHble UICTOYHHUKH JJISl MOJIy4EHUs | SJIEKTPOHHBIE; nporecce OCBOCHHUS
€CTECTBEHHOHAyYHOU HHpOpMAIUU U -IEMOHCTpAIUs 00pa3oBaTeNbHON
OIICHUBATh €€ JOCTOBEPHOCTh JJIS | CIOCOOHOCTH CaMOCTOSITENILHO | MPOTPaMMBbl
JOCTHIKEHHS TOCTABJICHHBIX MLENel W | UCIOIb30BaTh U KPUTHUECKH
3azay; OIICHUBATh HEO0X0IUMYIO
UHGOPMAIUIO IS BBITIOJTHEHUS

NIOCTaBJICHHBIX YUEOHBIX 3a/1a4;
-IEMOHCTPAIHSI CIIOCOOHOCTH
CaMOCTOSITENIbHO aHAJIM3UPOBaTh U
MPECTaBISATh HEOO0XO0UMYIO
UHGOPMAITUIO IS BBITIOJTHEHUS
MOCTABJIIEHHBIX  y4eOHBIX  3ajad-
caMOaHalu3 u KOppEKILHs
pe3yapTaTOB COOCTBEHHOW pabOTHI,
UHTEPIPETHPOBAHHE

JINYHOCTHBIE pe3yabTaThl
--yCTOMYMBBIM HMHTEPEC K HCTOPUU U
JOCTHKEHUSM B oOmnacTtu
€CTECTBEHHBIX HAYK, YYBCTBO TOPAOCTH

- IMMPOSIBJICHUC
TpaXXJaHCTBCHHOCTH, IAaTPUOTU3MA,
- 3HaHHUC MUCTOpUH CBOEH

CTpPAHBbI, JOCTYDKEHMI

Habmonenue 3a
JEeSITETIbHOCTHIO
oOyuatorerocs B
mporecce OCBOCHUS
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3a POCCUICKHE €CTECTBEHHBIC HAYKU;

— TOTOBHOCTh K TIPOJOJIKCHHUIO
oOpa3oBaHuUs, MIOBBIIIICHUIO
KBaJTU(pUKAITH B n30paHHON
npo(hecCHOHANBHONW  JIeATEBHOCTH  C
WCIOJIb30BaHMEM 3HAaHWKW B 00NacTH
€CTECTBCHHBIX HaYK;

—  OOBEKTHBHOE  OCO3HAHHE
3HAYUMOCTH KOMIICTCHIIMHA B oOnacTu
€CTECTBCHHBIX HAYK JUIsl 4YeJIOBeKa W
oOmiecTBa, YMEHHE  HCIIOJh30BATh
TEXHOJIOTHYECKHE  JOCTHXKCHHUS B
o0macTM XUMUU U OHOJOTHH IS
MOBBILLICHUS COOCTBEHHOTO
HWHTEJUIEKTYaTbHOTO pa3BHTHUSA B
BBIOpaHHOM poQeCCUOHATILHOM
NeSITEIIbHOCTH;

— YyMEHHE MPOAHAIU3UPOBATH
TEXHOTCHHBIC TIOCIICCTBHS TUTST
OKpYXalolenl cpeapl, OBITOBON U
MTPOU3BOICTBEHHOU JIESATEIILHOCTH
YeJI0BEKa,

— TOTOBHOCTH CaMOCTOSITEIILHO
OOBIBAThH HOBEIE TS ce0s
€CTECTBEHHOHAYYHbIE 3HAHUSA c
HCIOJIb30BAHUEM ISl 3TOTO JOCTYIHBIX
MCTOYHUKOB HHOpMAIUY;

— YMEHHME VIPaBIATH CBOEH
M03HABaTEIbHOU JIESITENIbHOCTHIO,
MIPOBOJUTD CaMOOIICHKY  YPOBHS
cOOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHUS;

- YMEHHE BBICTPanBAaTh
KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B
KOMaH/JIe M0 PelIeHUI0 O0IIMX 3a1a4 B
00JacTH eCTECTBO3HAHMS;

OTCYECTBEHHBIX YUEHBIX;

- IpOsBJICHUE
JKU3HEHHOM TTO3UINH;

- JIEMOHCTpalusi TOTOBHOCTHU
K CaMOCTOSITEJIbHOM, TBOPYECKOU
JESITENIbHOCTH;

- CO3HATEIbHOE OTHOUICHUE K
POJOJDKEHHIO 00pa30BaHuUs

aKTUBHOU

-IeMOHCTparwst  cpopmupo-
BAHHOCTU MUPOBO33pEHMUS,
OTBEYAOLIETO COBPEMECHHBIM
peanusm;

- JEMOHCTpalusad MHTEpPECA K
JOCTHIKCHUEM €CTCCTBCHHBIX HAYK

00pa3zoBaTebHON
[IPOrPaMMBI
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