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1.IIOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma o6mieoOpa3oBaTenbHOil yueOHOU auciuuinael YI11B.02.2
«Xumus» TpeAHa3HaueHa I M3Y4YeHUs XUMUU B TPOQPECCUOHATHLHOM YUUIIUIIE
AT'ACY, npu peanin3anuu 00pa3zoBaTebHON MPOrpaMMbl CpeHEr0 00111ero oopa3oBaHus
B MpeJenax OCBOEHUsI OCHOBHOM MpodeccuoHalbHON 00pazoBaTenbHoi nporpaMmmbsl CI1O
(OIIOII CIIO) nmo mpodeccun 43.01.09 IloBap, koHgUTEp HA 0Oa3ze OCHOBHOTO OOIIETO
oOpa3zoBaHus.

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob1iero
0o0pa3oBaHus, MPEIBABISIEMBIX K CTPYKTYpE, COJCPKAHUIO U pe3yJbTaTaM OCBOCHUS
yueOHor auctmmuinabl YIIB.02.2 «XuMus» B COOTBETCTBUM ¢ PexoMeHmanusiMu 1o
OpraHu3aIMy TIOJYYCeHHS CpeaHero oOmiero oOpa3oBaHUsT B Mpeleiiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTpaMM cpeaHero mnpodeccuoHanbHOro oOpa3oBaHUs Ha 0ase
OCHOBHOTO 00111ero o0pa3oBaHus ¢ y4eToM TpeboBaHUI (eaepaabHbIX TOCYIaPCTBEHHBIX
oOpa3oBaTeIbHBIX CTAHAAPTOB U MOJYy4aeMOi MPOPECCUU CPETHEr0 MPOPECCUOHATBHOTO
oOpa3oBanus (mMucbMo JlemapraMeHTa rocy1apCcTBEHHON MOJUTUKU B cdepe MOATOTOBKHU
pabounx kaapoB u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue nporpamMmbl yueOHol mucuumuinabl YI1B.02.2 «Xumus» HampaBieHO
Ha JOCTH>KEHUE CIEAYIOIIUX 1ENeH:

- OCBOCHHUE 3HAHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MUPA U METOJIaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOoliee BaXHBIMH HICSIMU M JTOCTHXKCHUSIMHU
€CTECTBO3HAHUSA, OKA3aBIIMMH OIPEICTAIONICe BIMSHUE Ha pa3BUTHE TEXHUKH H
TEXHOJOT UM,

- OBJIaJICHUE YMEHUSIMH MIPUMEHSTH TOTyYCHHBIC 3HAHUSA 111 OOBSICHEHUS SIBJICHUIM
OKpY)KaloIIero  MHUpa,  BOCHPUITHUS  UH(POpMALMK  €CTECTBEHHOHAYYHOIO0  H
po(ecCHOHaTBEHO 3HAYMMOTO COICPIKAHMUS;

- pa3BUTHE WHTEIUICKTYAIbHBIX, TBOPYECKUX CIHOCOOHOCTEH W KPHUTHYECKOTO
MBIIIUICHASI B XOJI€ TMPOBEACHUSA TMNPOCTCHIINX HWCCIEA0OBAaHUM, aHaiu3a SBJICHHM,
BOCIIPUATHS U UHTEPIPETALMU €CTECTBEHHOHAYYHOU HH(pOpMalnH;

- BOCIIMTAHHC Y6C)K,Z[CHHOCTI/I B BO3MOXXHOCTH ITO3HAHMS 3aKOHHOM npupoaAbl H



WCIIONb30BAHUS JOCTH)KECHUM €CTECTBEHHBIX HAyK IS Pa3BUTHA LHUBWIM3ALMU WU
ITOBBIIIEHUS Ka4eCTBA KU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HaHUI B TPO()ECCHOHATBHOM ESITEIbHOCTH U
MOBCEAHEBHOM XKU3HU AJi1 oOecreueHus: 0€30NacHOCTH )KU3HEAEATEIbHOCTH; TPAMOTHOTO
HCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPAHBI 3J0POBbsl, OKPYKAIOIIEN CPEIBI.

B pabouyto nporpaMMmy BKIIIOUEHO COJIepKaHHUE, HAMpaBJIEHHOE Ha (OPMUPOBAHHE
y oOydarommxcs KOMIIETEHLUH, HEOOXOAuMBbIX 1l kauecTBeHHoro ocBoeHus OIIOII
CIIO Ha 06a3ze OCHOBHOro oOHIEro 00pa3oBaHUsA C MOJYYEHHUEM CpPEIHEro OOIIero

O6paSOBaHI/IH; nporpaMmsel MOATOTOBKHU KBaJ’II/I(I)I/IL[I/IpOBaHHBIX pa60qnx, CIIy’Kalux.

2.0BIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUITJINHBI
XuMHUs — HayKa O BEIECTBAaX, UX COCTaBe, CTPOCHUM, CBOWMCTBAX, MpPOIECCaX
MpEBpAICHUs, UCTIOJIb30BAHUM 3aKOHOB XMMHUHU B MPAKTUUECKON JESITEILHOCTH JIIOACH, B

CO3JaHHUH HOBBIX MATCPUAJIOB.

B mnporpaMMmy BKIIOYEHO CoOJIepKaHHME, HAIpaBJICHHOE Ha (OPMHpPOBAHHUE Y
CTYJICHTOB KOMIICTCHITUH, HEOOXOAUMBIX JuId kKadecTBeHHOTO ocBoeHHs OITOIT CITO Ha
0a3e OCHOBHOT'O O0IIEro oOpa3oBaHUs C IMOJYUYCHHEM CPEIHEro 00IIero odpa3oBaHUS;
IPOrpaMMbl TTOJITOTOBKH KBaJM(HUIIMPOBAHHBIX Pab0YMX, CIYXKaIUX, IPOrPaMMbI

noAroToBKH cnienuanuctoB cpeanero 3seHa (IITIIKPC, TTTICC3).

[IporpamMmma y4eOHON MMCIUIUIMHBI « XUMUS» SBISICTCS OCHOBOM IJIs pa3pabOTKu
pabouux mporpamm, B KOTOPBIX MpodeccruoHambHble 00pa3oBaTelIbHbIE OpraHU3allNH,
peanu3yrompe 00pa3oBaTENbHYI0 TPOTPAMMY CpEJHEro oO0mmero o0Opa3oBaHUsS B
npenenax ocsoenus OITOIT CIIO na 6a3e ocHOBHOrO OOIIEro 0O0pa3oBaHUs, YTOYHSIOT
colepkaHre y4eOHOro mMaTepuana, oCiIeOBaTeIbHOCTh €0 M3yUeHHUs, pacipeaesieHue
y4eOHBIX YacoB, TEMAaTUKy pedepaToB, BHUABI CAMOCTOSTEIBHBIX pa0OT, YYHUTHIBAS
cnenmuuKy MporpaMM TMOATOTOBKH KBalU(UIIMPOBAHHBIX pabOUYUX, CIYyXKaIUX U

CIICHUAJINCTOB CPCAHCIO 3BCHA, ocBamBaeMoit HpO(l)CCCI/II/I nin CriCuraJIbHOCTH.

Nzyuenne obmeobOpa3oBarenbHoli yueOHOM aucrumauabel YIIB.02.2 «Xumusg»

3aBepIlIaeTCsl MOABEJCHUEM HTOrOB B (oOpMe 3K3aMEHa B paMKax IPOMEKYTOUYHOU



arrecrauuu oOywarouuxcst B mpouecce ocBoenuss OIIOII CIIO na 6a3ze oOwmiero

oOpazoBaHus ¢ noiaydeHueMm cpegnero oduiero oopazosanus (ITIKPC).

3. MECTO YYEFHOM JUCHUILIUHBI B YYUEEHOM ILIAHE
VyeOnass aucuurmumHa YIIB.02.2 «Xumus» sBasercsd ydyeOHbIM MPEAMETOM IO
BBIOOpY U3 00s13aTeNbHOM nipeameTHON oOnactu «EctectBennbie Hayku»y OI'OC cpennero
o01iero oOpa3oBaHus.
VyeoOnas mucummimHa YIIB.02.2 «Xumua» usydaercss B o0iieoOpa3oBaTeIbHOM
nukie ydyeoHoro tuiaHa 43.01.09 IloBap, konmutep Ha 0a3e OCHOBHOTO OOIIIETO

oOpa3zoBaHus.

4. PE3YJBTATHI OCBOEHUS YYEBHOM JUCITUIIJIAHBI

OcBoenue coaepxkanusi yueOHou aucrurinabl YIIB.02.2 «Xumusa» obGecrneunBaeT
JTOCTH)KEHUE CTYJACHTaAMU CIEYIONTUX Pe3yIbTaTOB:

JIUYHOCMHBIX:

— YCTOWYHMBBIM UHTEPEC K UCTOPUU U JOCTIKCHHUIM B 00JIACTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBEHHbBIE HAYKH;

— TOTOBHOCTh K TMPOAOJDKCHHIO O0Opa30BaHHWs, IIOBBIIIEHUIO KBaNH(pUKAIIUA B
n30paHHON TpodecCHOHATBLHON ACATEILHOCTH C HCIOJb30BaHUEM 3HAHHUU B 00JIaCTH
€CTECTBCHHBIX HaYK;

— 0OBEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH E€CTECTBEHHBIX
HaAyK /IS 4eJoBeKa U 00IecTBa, YMEHHE UCIIONh30BaTh TEXHOJIOTHYECKUE JTOCTUKEHHUS B
0o0JacCTH XUMHHM W OHWOJIOTHMHM [JJIi TIOBBIIMICHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHs B BEIOpAaHHOM MPpodeCcCHOHANBHON NEATeTbHOCTH;

— YMEHHE MPOAHATIU3UPOBATH TEXHOTCHHBIE MTOCIIEICTBHS I OKPY KAIOIIEH CpeIbl,
OBITOBOI W MTPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA,

— TOTOBHOCTH CaMOCTOSITEJILHO JOOBIBAaTH HOBBIE JJI CeOsl €CTECTBEHHOHAYUYHEIC
3HAHWSI C UCTIOIB30BAHUEM JIJISl TOTO JIOCTYITHBIX HCTOYHUKOB WH(OpPMAITNH;

— yMEHHE YNpaBlsATh CBOEH TO3HABATEIHLHOW JIESITCIBHOCTHIO, MPOBOJUTH

CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIIIEKTYaIbHOT'O Pa3BUTHS,



— YMEHHE BBICTpaUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAaHJIE IO
pelIeHno O0IMX 3a/1ad B 00J1aCTH €CTECTBO3HAHUS,

MemanpeomemHbix:

—OBJIaJICHHE YMEHMSIMU UM HaBBbIKAMU Pa3JIUYHBIX BHUJOB TO3HABATEIHHOM
NEeATeIbHOCTH ISl U3YUYEHUS Pa3HbIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOT'O MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOJEHMS, HAYYHOTO
AKCTIIEPUMEHTA) JIJISI U3YUYCHUS PA3JIMUHBIX CTOPOH €CTECTBEHHOHAYYHOUW KapTHUHBI MHUPA, C
KOTOPBHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHLCS B IpoeccnoHanbHo cdepe;

— yMEHHUE ONPEAeNATh LEeIU U 3a7a4u JesITeIbHOCTH, BHIOUPATh CPEACTBA I UX
JIOCTH)KCHUS Ha MPAKTUKE;

—  yYMEHHE  HCTOJIb30BaTh  pPa3JIUYHbIC  WCTOYHUKH  JUISI  TIOJYYCHHUS
€CTEeCTBCHHOHAy4YHOUW HHGOPMAIMU M OIEHUBATh €€ JOCTOBEPHOCTh ISl JOCTHXKCHUS
IIOCTaBJICHHBIX 1I€JICH U 3a7ay;

npeomMemHmuix:

—  c(opMHUpPOBAaHHOCTH  TIPEACTABIEHHHM O  IEJIOCTHOM  COBPEMEHHOM
€CTeCTBEHHOHAYYHON KapTUHE MHUpa, NPUPOAEC KaK €IMHOM IETOCTHOM CHCTEME,
B3aMMOCBS3U YeJI0OBeKa, IPUPOJIbI U 0OIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIiITabax
Bcenennoii;

— BJIaJICHHE 3HAHUSIMHU O HanboJee BaXXHBIX OTKPBITUSAX M JIOCTHIXKEHUSX B 00JIACTH
€CTECTBO3HAHUSI, MOBJIMABIIMX Ha JBOJIIOLMIO MPEACTABICHUM O MPUPOJIE, HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

— c(OopMHPOBAHHOCTh YMCHHS TPHUMCHSATH E€CTECTBCHHOHAYYHBIC 3HAHUSA IS
OOBSCHEHUS OKPY KAIOIINX SIBJICHHI, COXpAaHEHHS 3[0pPOBbs, 0OecrieueHus] 6€30macHOCTH
KUBHEACATEIILHOCTH,  OCpPEKHOTO  OTHONIEHHWS K  IPUPOJC,  PAIMOHAIBHOTO
MPUPOIOTIOJIBL30BAHHUS, @ TAK)KE BBHITIOJHEHUS POJIM IPAMOTHOTO MOTPEOUTENS;

— c(hOpMHUPOBAHHOCTh MPEJICTABICHUN O HAYYHOM METOJE IMO3HAHUS IPHPOILI U
CpeJCTBaxX U3YUEHHUS] MEraMupa, MaKpoMUpa U MUKPOMUPA; BlIaJICHUE MPUEMaMH

€CTCCTBEHHOHAYYHBIX  HAONIOJICHWH, OMBITOB, HCCIEIOBAaHUW W  OICHKHU
JIOCTOBEPHOCTH TOJTyUYCHHBIX PE€3YIbTAaTOB;

— BJIaACHUC MOHSITUMHBIM arraparoM CCTCCTBCHHBLIX HAYK, II0O3BOJIAIOIINM



IIO3HABaTh MHp, Y4YacTBOBaThb B JUCKYCCHSAX IIO €CTECTBEHHOHAYyYHBIM BOIIPOCaM,
MCIIOJIb30BaTh PA3IMYHbIE UCTOUHUKU UH(GOPMALIMH AJIs IOATOTOBKU COOCTBEHHBIX PadoT,
KPUTUYECKU OTHOCUTHCS K coobmenussMm CMU, conepxainm HayqYHYI0 HHPOPMALIHIO
—C(OpPMUPOBAHHOCTh yYMEHUI MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS JJI1 KaXJIOro YeJOBeKa HE3aBHUCHMO OT €ro MpoQecCHOHATbHON JEsTeNIbHOCTH,
paznuyarh (aKThl M OLEHKH, CPAaBHUBATH OLICHOYHBIE BBIBOJbI, BUAETh HMX CBS3b C

KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHUEB C OMPEAECIEHHON CUCTEMOM IEHHOCTEM.

5.COJEPKAHUE YYEFHOM JUCIUATIINHBI
XUMus
OO01mast 1 HeOpraHuvdeckKasi XuMHUs

Beenenue

Xumuyeckas KapThHa MHUpa KaK COCTaBHasi 4acTh €CTECTBEHHOHAYYHON KapTHUHBI
mupa. Pons XuMuu B )KU3HU COBPEMEHHOT'O OOIIIECTBA.

[IpumeHeHue JOCTM)KEHUH COBPEMEHHOM XHMHUM B TYMaHHTapHOW cdepe
JesITENHbHOCTH OOIIECTBA.

XuMHYECKoe cosiepkaHre yueOHOM MucuuIinHbl « EcTecTBO3HaHME) TPU OCBOECHUU
cnermanbHocTed  CIIO  conumanbHO-PKOHOMHYECKOTO W TYMaHUTapHOro mpoduiei
npodeccroHaILHOr0 00pa30BaHMS.

OcHOBHbIEC IOHATHS U 3AKOHbI XUMHUH

[Ipenmer xumuu. BemectBo. Atom. Mosekyna. XuMHUECKHI 3IeMEHT U (HOPMBI
ero cymectBoBanus. [IpocTeie U CI0KHBIE BEIIECTBA.

OTpaxkeHUEe XUMHUYECKHX CIOXKETOB B  MPOMU3BEACHUAX  XYJ0KECTBEHHOM
JIUTEPATypPhl U HCKYCCTBA

JleMoHCTpauuu

HaGop Moneneit aTOMOB ¥ MOJIEKYIL.

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

OTHOcHUTENBHBIE AaTOMHAs W MOJIEKyJsipHas Maccel. KoimuecTBO BemniecTna.
[loctosinnast ABorajpo. MossipHasi macca. 3akoH ABoraapo. MoJispHbIi 00BeM Ta3oB.

KonnuecTBeHHbIE HM3MEHEHHS B XHMMHUM KaK 4YacTHBIM CJlly4ald 3aKOHOB Iepexoja



KOJINYECTBEHHBIX M3MEHEHUNW B KauecTBeHHblE. M.B.JIOMOHOCOB — «mepBbI pyCcCKUU
yHUBEpcHUTET». MIImocTpanyy 3aK0Ha COXPaHEHHsI MacChl BEIECTBA.
Iepuoanyecknii 3axoH u Ilepuoanyeckas cucrema
xumMudeckux 3jemeHToB .. MenaesieeBa

OtkpeiTue Ilepuonnueckoro 3akona. Ilepuoanueckas cucTeMa XHUMHUYECKHX
anementoB .M. Menneneesa. 3nauenue Ilepmommueckoro 3axkoHa u Ilepmonmnueckoi
CUCTEMBl XUMHUYECKUX 31eMeHTOB [[.M.MenneneeBa miis pa3BUTUS HAYKHM M MOHMMaHUS
xuMuyecko kaptuHel mupa. .. MenneneeB 006 o0pa3oBaHMM U TOCYIapCTBEHHOUN
nonutuke. Jlemoncrpanus. Pasnuunsie gopmbl Ilepuonnueckoid cucTeMbl XUMHUUYECKUX
aneMmeHToB [[.J1. MeHeneena.

CTtpoeHue BenecTBa

KoBaneHTHast cBs3b: HenoJsipHasd U nossipHas. loHHas cBs3b. KaTHOHBI M aHUOHBI.
Merannuueckas cBsA3b. BogopoaHas cBsi3b.

JlemoHcTpanus

OO0pa31pl BEIIECTB U MaTEPUAJIOB C PA3TUYHBIMU TUTIAMUA XUMUYECKOHN CBSI3H.

Boxa. PacTBopsl

Bogna B mpupoje, ObITy, TEXHUKE M Ha MPOU3BOACTBE. DU3NYECKUE U XUMUYECKUE
cBoMcTBa BOJbl. OnpecHeHUE BOJABL. ATperatHble COCTOSHHUS BOJABI U €€ IMEpPEexXolbl U3
OJIHOTO arperaTHoro COCTOSIHUS B IPYTOE.

JlemoHcTpanus

@usnueckue CBOMCTBA  BOJBI: IIOBEPXHOCTHOE  HATSAKEHHWE, CMAadMBaHUE.
Xumuueckue peakuuu. lloHAaTHe 0 XMMHUYECKOM peakiuu. TUIbl XMMHUYECKUX PEAKIUU.
CkopocTh peakiuu u GaKkTopbl, OT KOTOPHIX OHA 3aBUCHT.

JleMoHCTpanus

XHUMUYECKNE PEAKLINH C BBIICIICHUEM TEIUIOTHI.

Heopranuyeckue coeuHeHUs
Kiaccupukanusi HEOPraHU4eCKUX COeJUHEHUN U UX CBOMCTBA.
Okcuapl, KUCIOTHI, OCHOBAHUSA, COJIH.
IlonsiTue o ruapoIM3e CoOJIeH.

Cpena BOJIHBIX PACTBOPOB COJICH: KHUCJasl, HEUTpaJIbHAs, IIea04YHas. BoaopoaHblii



nokasaresb pH pactBopa.

MeTtasuibl. O0ume puznyeckre 1 XMMUYeCKUe CBOMCTBAa METAJIIOB.

Hemeranabl. O611as xapakTepuCTUKA IIaBHBIX MOATPYII HEMETAIIOB HA IPUMEPE
raJOreHOB.

Baxuenmune coequHEeHUs METAJNIOB U HEMETAJIOB B IIPUPOAEC U XO3IMCTBEHHOU
NEATEIbHOCTU YEIOBEKA.

Mertanibl U CIUIaBbl KaK XyJI0>KECTBEHHbIM Mareprall. COEqUHEHNsS] METAJIOB KaK
COCTaBHAsl 4acThb CPEACTB M300pa3UTENIbHOrO0 HCKyccTBa. HemeTanmnbsl M UX coequHEHUs
KaK COCTaBHas 4acCTh CPEACTB M300pa3UTEIbHOTO UCKYCCTBA.

JleMoHCTpanuu

BzaumoneiicTBie METaIIOB ¢ HeMeTaulaMu (IIMHKa C CepOid, aTlOMUHUS C HOJ0M),
pacTBOopaMM KHUCIOT M 1ienodei. ['opeHume MeramioB (LIMHKA, »Keje3a, MarHus) B
Kucinopoae. Bzanmonencrsue a30THOW M KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOT C MEZBIO.
BoccraHoBuTenbHbIE CBOMCTBA METAJIIOB.

[IpakTrueckue 3aHATUA

Onpenenenue pH pactBopa coieil.

B3aumoneiictBue

Opranuyeckasi XuMHUA

OcCHOBHBIC TIOJIOKEHUSI TECOPUU  CTPOCHHUS  OPraHUYECKUX  COCAMHECHUMU.
MHoroo0pa3ue opranudeckux coeaunenuii. [lonsTue nzoMmepuu.

Yraesogopoawl. IlpenenbHble W HENpenenbHbIE  YIIIEBOAOPOAbl.  Peakius
nonumepusanuu. 1IpupogHble MCTOYHUKH YIVIEBOLOPOAOB. YTJIEBOLOPOABI KaK OCHOBA
MEXIyHAPOIHOTO COTPYAHMYECTBA M BaXHEHIINMN HCTOYHHUK (OPMUpPOBaHUS OromKeTa
PO.

Kuciaopoaconepxamue OpraHuYecKue BelecTBa. IIpencraBurenu
KUCIIOPOACOICPKAIUX OPraHUYECKUX COEAUHEHHUM: METWIOBBIM W ATWIOBBIA CIHPTHI,
TJIMIEPUH, YKCYCHas KUCaoTa. JKUphI Kak CIOXKHbBIE dPHUPHI.

AJIKOTOJIN3M M €ro OTPaKEHHE B NMPOU3BEICHUIX XYHA0KECTBEHHOU JINTEPATYPHI U
M300pa3UTENBHOIO HCKYCCTBA. YTJIEBO/bL: IIIIOK03a, KpaxMmal, LeJUIHI03a.

A30Tc011ep>lcaume OpPraHuv4eCKue COCAUHCHMUA. AMI/IHI)I, AMHWHOKHUCIIOTHI, OCJIKH.
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Crtpoenue u Ouosiornueckast GyHKUUs OEIKOB.

JleMoHCcTpauuu

[TonydyeHnue sTUNIeHA WM €r0 B3aMMOJECHCTBUE C PACTBOPOM IE€pMaHraHaTa Kalus,
OpomHoI1 Bosoil. KauecTBeHHas peakuus Ha riuiepud. L{BeTHbIe peakiuuu OenKoB.

IlnacTtmaccsl U BOJIOKHA. [loHsiTHE O TIacTMaccax M XMMHUYECKUX BOJIOKHAX.
HarypanbHbie, CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

[IpumeneHne mNONMMMEPOB B TPUKIATHOM M KJIACCUYECKOM H300pa3UTEILHOM
UCKYCCTBE.

JlemoHCcTpauus

PaznuuHble BUBI IJIACTMACC U BOJIOKOH.

XuMUS U )KU3Hb

X¥MHS U OPTraHU3M 4YesI0BeKa. XUMUUYECKHE DJIEMEHTHl B OPraHU3ME 4EJIOBEKA.
Opranuveckue ©W HeopraHuueckue BemiecTBa. (OCHOBHBIC J>XM3HEHHO HEOOXOIUMBIC
COEIMHEHUs: OENKH, YTJIEBOJbI, >KUPbI, BUTAMUHBI. YTJEBOABl — TJIABHBIA HMCTOYHHK
SHEpPruM opraHuszma. Posib *KUpPOB B opraHu3Me. XOJIECTEPHH U €ro pojib B 3J0POBbBE
yeyioBeka. MuHepalbHbIE BEIIECTBA B TMPOJYKTAX MUTAHUSA, IMHIIEBbIE J00aBKH.
COanaHcupoBaHHOE TUTAHUE.

Xumus B 0ObITy. Bona. KauectBo Boabl. Motomiue u ynuctsime cpeacrna. [lpasumna
0e3omacHoOl paboTHI CO CPEJACTBAMU OBITOBOM XUMHHU.

Ponp xuMuueckux SJIEMEHTOB B JKM3HHU pacTeHHH. YHoOpeHus. XUMHUYECKHE
CpPEACTBA 3aIUUTHI PACTEHUM.

6. TEMATUYECKOE IIJIAHUPOBAHUE
IIpn peammzanuu copepkaHuss o0IIc0Opa3oBaTeIbHON YUCOHOW AUCITUTIIMHBI

VIIB.02.2 «Xumusi» y4deOHast Harpy3ka 00y4aromuxcsi COCTaBIISCT:

Bun yueOHo#t padoTbl O0bem B yacax
O0bem 00pa3oBaTe1bHOI NPOrpaMMBbl 61
B TOM 4YHcJIe:
TEOpPETUYECKOE 00yUeHHEe 52
MPAKTUYECKHUE 3aHATHS 8
nabopaTOpHbIE 3aHATUS 1
y4eOHBIM MJIAHOM
KOHCYJIbTaIHs
HE MPEyCMOTPEHBI
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caMoCTOsTeNIbHAs paboTa

y4€OHBIM IIJIAHOM
HE MPEAYCMOTPEHBI

IIpome:xxyTouyHast arrecranus B gopme nuddepeHIupOBAHHOIO 32a4€eTa

7. TEMATHYECKUM IIJIAH YYEEHOM JUCITUTILINHBI
YIIB.02«<ECTECTBO3HAHUE»

Bua yueOHo# paGoThl

Bcero uacos Ha

AyIUTOpHBIE 3aHATHS.
Copepxanue 00ydeHus

pa3nen

Pacnpenesienne Tpy10eMKOCTH pa3jeia (B
yacax) 1o BUJAaM y4eOHOH padoThl

Jlexuun

IIpakTH4eckue
3aHATHSA

JlabopaTopHble
3aHATHA

XUMHUA

BBenenue

Opra}mquKaﬂ XUMUs

27

22

[IpenMeTr opraHUuYeCcKON XUMUU.
Teopust CTpOEHHUSI OPraHUYECKUX
COEIMHEHU N

[IpenenbHbIe yraeBOaOPOABI

OTUIICHOBBIE U JTUCHOBBIC
YTII€BOA0PO/IbI

ALIETUJIEHOBBIE YTIIE€BOI0POIbI

ApoMaTtudeckue yrieBoAa0po bl

[IpupoHbIE UCTOYHUKHT
YTJIEBOI0POJIOB

['uapokcuibHBIE COSTMHEHMS

ANbaeruasl 1 KETOHBI

KapOoHOBbIE KMCIIOTHI M UX
MIPOU3BOJIHBIC

VYrieBoasl

AMI/IHBI, AMHMHOKHCJIOTEI U OeJIKU

NN W INW N NN N (W

N N INDN| P RPN NN

AzoTcoaepKalime

IreTCPOUUKINYCCKHUE COCTUHCHUS.

HYKJ'IGI/IHOBI)IC KHCJIOTHI

buonornuecku akTUBHBIE
COCIUHCHUA

OO0mas 1 Heopranm4eckas
XUMHS

24

20

Xumus — HayKa O BEHICCTBAX

Crtpoenue aToma

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema
XHUMHUYECKUX 31eMeHTOoB J[.1
MeHnpeneeBa

CtpoeHnue BeuecTa

ITonumepsl

I[I/ICHepCHLIC CHCTCMBbI

XHUMHUYECKHE pCaKknnunu

PactBOpbI

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKITUU.

P (WWFL LN

= INDNEFPIRFPIDN
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DNEeKTPOXUMHYECKHE MTPOIECCHI

Knaccudukarus BeniecTs. 3 9 i 1

IIpocTele BemecTBa

OcCHOBHBIE KJIacChl

HEOPraHUYECKHUX U OPraHuYeCKUX 2 2 - -

COCIMHEHUN

XUMUS 3JIEMEHTOB 1 1 - -

XuMHA B )KA3HU 00II[ECTBA 1 1 - -

Bcero 61 52 8 1
IIpome:xxyTouyHast arrecTanus B ¢popme nuddepeHIUPOBAHHOIO 324€eTa

Hroro | 61 | 52 | 8 | 1

8. XAPAKTEPMCTUKA OCHOBHbLIX BUJIOB JAESAATEJLHOCTH
OBYYAIOLIUXCS

Conepxanue o0yyeHust XapakTepucTUKA OCHOBHBIX BU/JI0B Y4eOHOM 1esITeJIbHOCTH
o0yuyawiuxcsi (Ha ypoBHe YUeOHBIX J1eiiCTBHI)

XUMUA

Beenenue PackpsITHe BKIa1a XUMUYECKON KApTUHBI MUpPA B €INHYIO
€CTECTBEHHOHAYYHYIO KapTHUHY MHApa. XapaKTepUCTUKA XUMUH KaK
MIPOU3BOIUTEIHHOMN CHIIBI 00IIIeCTBA

Baxueiimue xumMmuaeckue YMeHue nath onpeeneHue U ONeprupoBaTh CAeAyIOIUMI XUMUYECKUMHU
TTOHATHS MOHATHSMH: «BELIECTBOY, «XUMHUYECKUIN DIIEMEHT, «aTOM»,
«MOJIEKYJIa», «OTHOCUTEIbHbIE aTOMHAs U MOJIEKYJIIpHAs MacChl»,
«HUOHY, «AJUIOTPOIHU», A30TOIbD, «XUMHUECKasl CBI3bY,
«BAIEKTPOOTPULIATEIIBHOCTHY, «BAJIECHTHOCTBY, «CTEIIEHb OKUCICHUSY,
«MOJIBY, «MOJISIPHASE Maccay, «MOJISIPHBIA 00beM Ta3000pa3HbIX
BEIIECTBY, «BEIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSY,
«PacTBOPBI», «AJIIEKTPOJIUT U HEIJIEKTPOIUTY, «IJIEKTPOJIUTUUECKAS
JICCOLIUAIIUS», KOKUCIUTEIh U BOCCTAHOBUTEIBY, «OKUCICHHE U
BOCCTaHOBJICHHE), «CKOPOCTh XUMUYECKOM PEaKumy, «XUMMHUUECKOe
PaBHOBECHEY, KYTJIICPOAHBIN CKENeT», «(DyHKIIMOHATIbHAS TPYIIIaY,
«A30MEpUs»

OCHOBHBIC 3aKOHBI @opMyIHpPOBAHNE 3aKOHOB COXPAHEHUSI MACChI BELIECTB U MTOCTOSIHCTBA
XUMHH COCTaBa BELIECTB. Y CTAHOBJIECHUE IPUUUHHO-CIEACTBEHHOU CBSI3U MEKIY
COJIep’)KaHHUEM ITHUX 3aKOHOB M HAlMCAHUEM XUMHUYECKUX (HOpMyI U
ypaBHeHUH. PackpbiTre GU3NYECKOro CMbICIIa CUMBOJIUKH
[Tepuoauaeckoit TabauIel XUMUUYecKkux 35eMenToB J[.M. Menneneena
(HOMepOB 3JIeMeHTa, Iepro/ia, TPYIIbI) U YCTAaHOBJIEHUE TPUYUHHO-
CJIIEZICTBEHHOM CBSI3U MEXKY CTPOEHUEM aTOMa U 3aKOHOMEPHOCTAMU
U3MEHEHUS CBOICTB 2JIEMEHTOB U 00OPa30BaHHBIX UMU BEIIECTB B
NepPUOIaxX U Tpymnax. XapakTepUCTUKA 3JIEMEHTOB MaJIbIX [IEPHUOJIOB IO
ux nojoxxeuuto B Ilepuonnueckon cucreme [I.M. Menneneesa

OcHoBHBIC TCOpUHU YcTaHOBIEHHE 3aBUCHMOCTH CBONMCTB XUMHYECKUX BEIIECTB OT CTPOCHUMA
XUMHU aTOMOB o6pa3y10nmx X XUMHUYCCKUX 3JICMCHTOB. XapaKTepI/ICTI/IKa
BaXHEMIIINX TUIIOB XUMHUYECKUX CBSI3€H M OTHOCUTEIILHOCTU 3TOM
tunojiorud. O0bsACHEHUE 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAITNIMYCCKUX PCIICTOK. (I)OpMy.HI/IpOBaHI/IC OCHOBHBIX
MOJI0KESHUMN TCOpUHn BHCKTPOHHTHQCCKOﬁ JUcCConmuan nu
XApPAKTCPUCTHUKA B CBCTC 3TOM TCOpHUU CBOMCTB OCHOBHBIX KJIACCOB
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HEOPraHUYECKUX COCIMHEHUM.

DopMyIMpPOBAaHUE OCHOBHBIX MTOJIOKEHUN TEOPUU XUMHUYECKOTO
CTPOCHMS OPTraHUYECKUX COCAVMHEHUN U XapaKTEpUCTUKA B CBETE ITOU
TEOPHUH CBOMCTB BaKHEHIIUX MIPEACTABUTEIEH OCHOBHBIX KIaCCOB
OPraHUYEeCKUX COCTMHEHUN

Baxneiiime BeliecTsa
A MaTepHabl

XapakTepucTUKa CTPOEHUSI aTOMOB M KPUCTAJJIOB U HAa 3TON OCHOBE —
00mmX PU3NUECKUX M XUMHUECKIX CBOWCTB METAIJIOB ¥ HEMETAJLJIOB.
XapakTepucTuKa cocTaBa, CTPOEHHS, CBOWCTB, MOIYUYEHUS U IPUMEHEHHE
BAKHEHIIMX HEMETAILIOB.

XapakTepucTrKa cOCTaBa, CTPOSHHUS U OOLIUX CBOMCTB BaXKHEHIITNX
KJIACCOB HEOPraHMYECKUX COECTUHEHUI.

Onucanue cocTaBa M CBOMCTB BaXKHEUIINX MpeJICTaBUTENIEH
OpraHMYECKUX COEAMHEHMI: METaHOJIa U 3TAaHOJIa, CJIOKHBIX 3QUPOB,
KUPOB, MbLJI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTbI), MOHOCAaXapHI0B
(TIIrOKO03B1), TUCaXapuI0B (caxapo3bl), MoIMcaxapuaoB (Kpaxmanaa U
LIEIUTIOI03bI ), AMUHOKUCIIOT, O€JTKOB, HUCKYCCTBEHHBIX M CHHTETHYECKUX
MIOJINMEPOB

XUMHYECKUN SA3BIK
U CUMBOJIMKA

Hcnonw3oBanne B yaeOHOU U TPOPECCHOHATBHOU IeSTETHHOCTH
XUMUYECKUX TEPMUHOB M CUMBOJIMKH.

Ha3zpiBanue n3y4eHHBIX BEIIECTB M0 TPUBHAIIBHON WIJIM MEXTYHAPOTHOM
HOMEHKJIaType ¥ OTPAXKEHUE COCTaBa 3TUX COCIUHEHUHN C TOMOIIBIO
XUMUYECKUX HOPMYII.

OTpaxeHne XUMHYECKUX MTPOLECCOB C MOMOUIBI0 YPAaBHEHUHN
XUMHUYECKUX PEaKIn

XUMHUYECKUE PEaAKIUU

OObscHeHne CYITHOCTH XUMHUYECKUX TporieccoB. Kimaccudukanus
XMMHUYECKUX pPEeaKLU MO pa3IMYHbIM PU3HAKAM

XUMUYECKUH SKCIEPUMEHT

BrinonHenne XuMU4eckoro 3KCIepuMeHTa B ITOJIHOM COOTBETCTBHUHU C
MpaBUJIAMH TEXHUKH 0€30MacHOCTH.

Habmonenue, pukcupoBaHue u ONMcaHUE Pe3ybTaTOB IPOBEACHHOTO
JKCIIEPUMEHTA

Xumuyeckas HHPOpMaIus

[IpoBenenune caMoOCTOSTENILHOTO MOUCKA XUMUYECKOI HHpOpMAILIHH C
UCIOJIb30BAHUEM PA3JIMYHBIX UCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUi1, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa);
UCIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHH st 00pabOTKH U Iiepesaun
XUMHYECKON MH(GOPMAIIH U €€ IPEJICTaBICHHsI B Pa3IMYHBIX hopMax

[IpodunsHOE 1
po(hecCHOHATLHO 3HAYMMOE
COJIepKaHKe

OObsicHEHHE XUMUUECKUX SBJICHUHN, IPOUCXOAALINX B IPUPOAE, OBITY U
Ha MIPOU3BOICTBE.

CobnroieHne npaBuil HKOJIOTMUECKH IPAMOTHOTO MTOBEJICHHS B
OKpY)KaloIel cpene.

OreHKa BIUSHUS XMMUYECKOTO 3arpsi3HEHHsI OKPY KaloIIel cpesibl Ha
OpraHu3M 4eJOBeKa U JIpyrue >kuBble opranu3Mel. CoOirofeHue npaBui
0€e3011acHOT0 00pallleHus C TOPIOYUMH U TOKCHYHBIMH BElleCTBaMH,
71a00paTOPHBIM 000PYIOBAaHHEM.

Kputnueckas orieHKa JOCTOBEPHOCTH XUMUYECKOI HH(popMarmu,
HoCTynaromen U3 pasHbIX HCTOYHUKOB
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9. YHEBHO-METO/IMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE [IPOT'PAMMBbBI YYEBHOM JUCIHHUITJIMHBI
VYIIB.02.2 «XXUMMUS»

Onucanue

OCylIecTBJIEHUsI 00Pa30BaTeIbLHOIO MPoIecca

MAaTEPUAIbHO-TEXHUYECKOMN

0a3bl, Heo0X0 MO s

No 11/11

HaumeHnoBanue noMemeHui Jyisi IpOBEAEHUS BCEX
BHJIOB YU€OHOU JEATEIBHOCTH, IPEAYCMOTPEHHOM
y4eOHBIM IIJIAHOM, B TOM YHCJI€ TIOMEIIEHUS TS
CaMOCTOSITEILHON PabOThI, C YKa3aHUEM TIEPEUHS
OCHOBHOTO 00OpY/IOBaHUS, Y4EOHO-HATIISTHBIX
MOCOOMI U UCTIOIB3YEMOTO TTPOTrPAaMMHOTO
oOecrieucHus

Anipec (MECTOTIOIOKEHNE) TTIOMEIICHUH 1715t
IIPOBE/ICHUS BCEX BUJIOB YUEOHO
JESATEIILHOCTH, TMPETYCMOTPSHHON yICOHBIM
MJIaHOM (B ClIydae pean3aluu
00pa30BaTeIIbHON MPOrpaMMBbI B CETCBOM
(dopme IOTIOTHUTETHFHO YKa3bIBACTCS
HAaNMMCHOBAHUC OpTraHrU3alnu, C KOTOpOfI
3aKJTFOYEH JIOTOBOD)

Kabuner ectecTBO3HaHUsA: yueOHas ayTUTOPHS IS
MIPOBECACHUA 3aHATHI BCEX BHUJI0B, B TOM YHCJIC
CPYIIIOBBIX U UHAMBUAYAIbHBIX KOHCYIbTAIUH,
TEKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arTecraiuu
YuebHas 1ocka

Pabouee mecTo mpenonaBartens

KomriekT yaeOHoi MeOenu Ha 25 00yJaronuxcs
Y4eOHOo-HaTISAHbBIE TOCOOHS

IlepeHocHON MyIbTUMEIUNHBIN KOMITJIEKT

Hoctyn x nHpOpPMAITMOHHO-TEIEKOMMYHUKAITNOHHOMN
cetu «IHTEpHET»

7-Zip GNU OTKpBITOE TUIICH3HOHHOE COTJIANICHUE
GNU General Public License. Office 365 Al
AxameMudeckas TIOIITHCKA.

Adobe Acrobat Reader DC. OTkpsITOE THIIEH3HOHHOE
cormarreare GNU General Public License

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

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

OnexTpoHHas OMOTMOTEUHAsT CUCTEMA «AKaIEMUSI».

414042, r. Actpaxansp, yin. MaructpansHas, 18
Aynutopus Ne 208

Kabuner ecrectBo3HaHus: y4ueOHas ayqUTOPHUS IS
MIPOBEJICHUS 3aHATUN BCEX BUJIOB, B TOM YHCIIE
TPYMIOBLIX U HHIUBUAYAIEHBIX KOHCYIbTAIHH,
TEKYIIEro KOHTPOJS ¥ MPOMEKYTOUYHON aTTeCTaI[ul
YyebHas mocka

Pabouee mecTo mpenonaBarens

Komrmutekt yueOHo#t MeOenu Ha 25 oOydarommxcs
YueOHOo-HarISAHbIE ITOCOOMS

IlepeHocHOI MyNBTUMEIUIHBINA KOMITIEKT

Joctyn x nH(MOpMaAIMOHHO-TEIIEKOMMYHUKAIIHOHHON
ceru «HTEpHETY

414042, r. Actpaxans, yia. MarucrpanbHas, 18
Aynurtopus Ne 204
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7-Zip GNU OTKpbITOE TUIIEH3MOHHOE COrJIalleHNe
GNU General Public License. Office 365 Al
AkaneMuueckas OJITUCKA.

Adobe Acrobat Reader DC. OTkpbiTOC JTHIIEH3UOHHOE
cornareane GNU General Public License

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

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

OnekTpoHHas OUOIMOTEUHAsT CUCTEMA «AKaIEMUSI».

JlaGopaTopusi eCTeCTBO3HAHUS

VYuebHas mocka

Pabouee mecTo npenonaBaTens

Kommnekt yuebHol Mebenu Ha 25 obydaromuxcst
VueOHO-HaTIAIHBIE T0COOUS

Muxkpockonst — 15 mr.

IIepeHoCHON MyJIBTUMEIUIAHBIN KOMILIEKT

Hoctyn x nHpOpPMAITMOHHO-TEIEKOMMYHUKATTNOHHON
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JTUIIEH3MOHHOE COTJIANNCHUE
GNU General Public License. Office 365 Al
AxaneMudeckas TIOIITHCKA.

Adobe Acrobat Reader DC. OTkpsITOE JTHIIEH3HOHHOE
cornarreane GNU General Public License

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

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

OneKkTpoHHass OMOIMOTEIHAS CUCTEMAa < AKaIEeMU».

414042, r. Actpaxans, yi1. MarucrpanbsHasi, 18
Aynutopus Ne 204

[Tomemenrie At CAMOCTOSATEIBHON paOOTHI
Kommutekt yuebHoit Mebenu Ha 25 oOydarommxcs
Komnbroreps! — 3mr.

Hoctyn k nH(bDOpMAIIOHHO-TEIEKOMMYHUKAITHOHHON
cetu «HTEpHET»

7-Zip GNU OTKpbITOE JTUIIEH3MOHHOE COrJIalleHNe
GNU General Public License. Office 365 Al
AKa}:[eMI/I‘IeCKaSI IIoAITINCKa.

Adobe Acrobat Reader DC. OTkpbiTO€ JHIIEH3HOHHOE
cornamenne GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome becmatHoe nmporpaMMHOe o0ectieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

414042, r. Actpaxans, ya. MaructpanbHas, 18
Aynutopust Ne 112
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OnekTpoHHas OUOIMOTEUHAsT CUCTEMA «AKaIEMUSI».

[lomermienue mIst caMOCTOSITENBHOR paboThI 414042, r. Actpaxans, yi1. MarucrpanbHasi, 18
Kommnekt yuebHoli MmeGenu Ha 25 o0yyaromuxcst Aynutopus Ne 308

Komnerorepst — 2mT.

Joctyn k nH(OpMaIMOHHO-TEIEKOMMyHUKAIIMOHHON
ceru «MHTEpHET»

7-Zip GNU OTKpbITOE TUIIEH3MOHHOE COTJIalleHNe
GNU General Public License. Office 365 Al
AkaneMuueckasi TIOJITUCKA.

5. | Adobe Acrobat Reader DC. OTkpBITOE JTHIIEH3HOHHOE
cornarreane GNU General Public License

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

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

DneKkTpoHHAasT OMOIMOTEIHAS CUCTEMa « AKaIeMUs».

10. PEKOMEHIAYEMAS JIMTEPATYPA

Juist o0yqaromuxcs

a) OCHOBHAs yueOHas JTuTeparypa:

1. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 10 kinacc, [Ipocsemenune ,2017 r

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

B) IIepevYeHb yIeOHO-METOIUYECKOTO 00CCTICUCHUS

1. Y4eOHO-METOIMUECKOE IMOCOOME IO BBINOJHEHHIO pedepaToB, TOKIAIO0B,
WHIUBUIYaJbHBIX MpoekToB 1o ydeOHoH mucuumuinae OY]I.10 «EctecTBo3HaHHME» IO
npodeccun 43.01.09 Ilosap, koHIUTED

I') HHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karamxor skojormveckux canToB). Www.ecoculture.ru

(CaitT 5KOJIOrHYeCKOT0 MPOCBEIICHHUS ).

2.www.ecocommunity.ru (MuabpopManmoHHBIA CalT, OCBEMAIONINI MPOOIEMBI

skojoruu Poccun).
1) JICKTPOHHO-ONOIMOTCYHBIC CHCTEMBI:

1. Epoxun 10. M., KoBanera N.b. Xumus mns npodeccun U crenuaibHOCTEH

TEXHUYECKOTO M E€CTeCTBEHHO-Hay4yHoro mnpodwuieit, 1-e wm3m.,2015r. 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. oOpasoBanms. — M., 2015.  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 Poccutickoit ®enepanuu: dpenep. 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 Nel35-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 MunuctepctBa oopazoBanus u Hayku PD ot 31 nexabpst 2015 1. Nel578
«O BHECeHUHU U3MEHEHU B (ejiepabHblil TOCY1apCTBEHHBIN 00pa30BaTeNIbHbINA CTaHIAPT
cpenHero oOiero oOpa3oBaHusi, YTBEPKIECHHBIN MpuKkazoM MuHucCTEpCcTBa 00pa30BaHMUs
u Hayku Poccuiickoit @enepamuu ot 17 masg 2012r. Ned13».

3. IlpumepHnass ocHOBHas oOpa3oBaTelbHAas MporpaMma CpeaHero oOIIero
oOpa3zoBaHus, ojoOpeHHass  pemieHHeM  (denepantbHOr0  y4eOHO-METOIUYECKOTO

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

11. OCOBEHHOCTH OPTAHU3AIINM OBYYEHMSA 11O YUYEBHON
JAACOUIIJIMHE JJI1A UTHBAJIMIOB U JIMI] C OTPAHUYEHHBIMUA
BO3MOXHOCTAMU 310POBbA
Jliist oOy4aromuxcst U3 Yrciia MHBAUOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBbSl HA OCHOBAaHMS IHCHBMEHHOIO 3asiBJICHHsI Yy4eOHas IUCHUIUIMHA «XUMUI»
peanu3yeTcsi ¢ y4eTOM OCOOEHHOCTEW TMCHUXO(U3HUECKOTO Pa3BUTHSI, WHIANBUIYATbHBIX

BO3MOXHOCTEH M COCTOSIHHS 3/JOPOBBSA (Jajiee — MHIUBUYyabHBIX OCOOCHHOCTEH )

12. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMS YUEBHOI
T COUTIITAHBI

| Pe3yibTaThl 06yueHus | Kpurepun onenku | MeTosn1 onenkn
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B pesynprare OCBOCHMS NHUCIUIIIMHBI

oOyuaroruiics TOJIKEeH
POJCMOHCTPUPOBAThL  TPeAMETHbIE
pe3yJabTaThl:

-C)OPMUPOBAHHOCTH IMPEACTABICHUI O
LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
Hay4HOU KapTUHE MHUpA, O IPUPOJIE KaK
€IMHOM  IIEJOCTHOM  CHCTEME, O
B3aMMOCBSI3M YEJIOBEKA, MPHUPOABI U
oOrmiecTBa; 0 POCTPAHCTBEHHO-
BpEMEHHBIX MaclTabax BcenenHoi;

- BJAQJICHUE 3HAHUSIMU O HauOolee
BAXXHBIX OTKPBITHUAX W JOCTHIKCHHUAX B
oOJacTu €CTCCTBO3HAaHUA, IOBIUABIINX

Ha DOBOJIIOUUIO MPEACTABICHUA O
MpUpoJie, HA pPA3BUTHE TEXHUKA U
TEXHOJIOTHH;

-chhOpMHUPOBAHHOCTH YMEHHUS
MIPUMCHSITh €CTECTBCHHO-HAYYHbIE
3HAHMS JIUI1 OOBSICHEHUS OKPYKAFOIIHX
SIBJICHHH, COXpaHEHUS 3JI0POBBS,
oOecrieyeHus 0e301macHOCTH
KU3HEICITSIbHOCTH, OepexHOTO
OTHOIIICHHUS K IpUpOIE,

paIMOHAFHOTO MPHUPOIONOIH30BAHMS,
a TaKKe BBIMTOJIHEHHSI PO TPAMOTHOTO
MOTpeOuTENS;

-chopMHPOBaHHOCTH MPENCTABICHUH O
HAyYHOM METOJIE MO3HAHUS TIPUPOIBI U
cpeacTBax U3YUCHUS Meramupa,
MakKpOMHUpa W MHKPOMHUDA; BIIaJICHUEC
npuéMamu €CTECTBCHHO-HayYHBIX
HaOJIIO/ICHUH, OTIBITOB MCCIICOBAHUHA U
OIICHKHA JIOCTOBEPHOCTH TIOJYYEHHBIX
pe3yiIbTaTOB;

-BJIaJICHUE TOHATUHHBIM  amapaToM
€CTECTBEHHBIX HAyK, IO3BOJISFOIIUM
Mo3HaBaTh ~ MHUpP, y4YacTBOBaTh B
JHMCKYCCHSX TIO €CTECTBCHHO-HAYYHBIM
BOIIPOCaM, HKCIIOJIb30BaTh pa3IMYHbIC

HCTOYHHKHU uHbOpMAIUU JUISt
MOATOTOBKM  COOCTBEHHBIX  padorT,
KPUTHYECCKH OTHOCHUTBHCS
K coobmenusim  CMMU,  conepkaimum
HAYYHYIO nH(MOPMALIHIO

(hOpMHUPOBAHHOCTh YMEHHI MOHUMATh
3HAYUMOCTb €CTECTBEHHO-HAyYHOTO
3HaHUS  JUIA  KaXKJIOTO  4YelOBEKa,
HE3aBHCHMO OT €ro Ipo(eCCHOHaTBHON

ACATCIIBHOCTH, pa3jinvdarb (I)aI(TBI u
OILICHKH, CpaBHUBATb OIICHOYHBbIC
BBIBOJFI, BUJCTH nx CBA3b C

Ouenka «OTAMYHO» OTBETHI Ha
MOCTaBJICHHBIE BOMPOCHI U3JIaratoTcs
JIOTUYHO, TIOCJIEIOBATEIbHO U HE
TpeOyIoT JIOTIOJTHUTENbHBIX
noscHeHui. [lonHO packpeIBarOTCA
MPUYHHHO-CIICICTBEHHBIE CBSI3U
MEXYy SIBJICHUSIMH U COOBITHUSIMU.
Jlenatorcsi 000CHOBAHHBIC BBIBO/IBI.

JleMoHCTpUpYIOTCS r1yOOKue
3HaHUS ~ 0a30BBIX  HOPMAaTHUBHO-
npaBoBeIX akToB. CoOmromarorcs
HOPMBI JIUTEPATYPHOU peUH.

Onenka «XopoIiio» OTBETH Ha
MIOCTaBJIEHHBIC BOTIPOCHI H3JIaratoTCs
CHCTEMaTH3HPOBAHO "
IIOCJIEI0BATEIIBHO. bazosbie
HOPMAaTHBHO-TIPABOBEIE AKTBI

WCTIOJIB3YIOTCS, HO B HEJIOCTATOYHOM
obbeme. Marepuan  u3araercs
YBEpPEHHO. PackpbITbl NPUYMHHO-
CJIEICTBCHHBIC CBSI3U MEX Ty
SIBJICHUSIMU " COOBITHSIMU.
JemoHcTpHpyeTcs yMEHHUE
AQHAJIM3UPOBATh MaTepuan, OJIHAKO
HE BCE BBIBO/IbI HOCSIT
apryMEHTUPOBAHHBIN u
JIOKa3aTeJIbHBIN Xapaxrep.
CoOumronarorcs HOPMBI
JUTEPATYPHOU PEUH.

OneHka «Y IOBJIETBOPUTEIIHHOY
JIOTIyCKarOTCs HapylIeHus B
MOCJIEI0BATEIbHOCTH  HU3JI0KEHUS.
Nwmerotcs YIIOMUHaHUS 00
OTJENbHBIX 0a30BbIX HOPMATHBHO-

IIPpaBOBbIX aKTax. Hemonmo
PaCKPBIBAIOTCA IMPUYKUHHO-
CIICACTBCHHBIC CBA3HU MCKAY
SIBJICHUAMUAU n COOBITHUSAMU.
I[eMOHCTpI/Ip}IIOTCH IIOBCPXHOCTHBIC
3HaHHUA BOIIpOCa, C TPpyAoM
pemaroTcsa KOHKPCTHBIC 3aJa4du.

WmeroTcst 3aTpyJHEHHUS C BBIBOJIAMH.
JlomyckaroTcss  HapyuleHHsl HOPM
JUTEPATyPHOU pEUH.

Onenka  «HeynoBieTBopUTENBEHO»
Marepuan U3J1araercs
HEMOoC/IeJ0BaTeIbHO, COMBYMBO, HE
IPEJCTABIISIET OTIPEIEIIEHHON
CUCTEMBl 3HAaHMM IO JAHUCLUIUIMHE.
He  packpbiBatoTcss ~ NPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY
SABIEHUSIMM M coOblTusiMu.  He

Texymmit
(ycTHBII
MUCbMEHHBIN
MPaKTHUKO-
OPHUEHTHPOBAHHOE
3alaHue, JOKJIIa,

coOOIIIeHre, OTUYET).

KOHTPOJIb

u

orpoc,

BKCHepTHaﬂ OLICHKa I10

KPUTEPHSIM
KOHTPOJTh
(TecTupoBaHue,
JIOMaIIHNe
HaOJIFOIEHUS

Texymumit

u

HCCIICOOBAaHUsA, OT‘IGT).

dopmann30BaHHOE
HaOJIFOICHUE
HCIOJIB30BaHUEM

3a

3HAaHUH W YMEHUU B

[IPaKTUYECKOU
JEATEIBHOCTH.

OKcliepTHas OLIEHKa 10
kputepusim Judszauer

19




KpUTEpUSIMH  OLIEHOK M CBS3b
KPUTEpPUEB C ONPEICIEHHON CUCTEMOU
LEHHOCTEH.

IMPOBOAUTCA aHaJIn3. BBIBOI[BI
OTCYTCTBYIOT. OTtBeThl Ha
JOITIOJIHUTCIIbHBIC BOITPOCHL

OTCYTCTBYIOT. VMmerorcs 3ameTHble

HapyleHUs HOPM JIMTEPATypHOU

peun.
MeTanpeIMeTHbIe pe3yJibTaThl: - JeMoHcTpammsi crocoOHocTedt K | [Ipaktmueckue
-OBJIAJICHUE YMEHUSMH M HaBbIKaMHU | y4eOHO-TIO3HABATEIbHOM H | 3aHATUS, CEMHUHAPBI
pa3IMYHBIX BHUAOB TIO3HABATEIBHOM | MPOEKTHOM ACSITEIBHOCTU y4eOHO-TIPAaKTUYECKHE
NESTEIBHOCTH JUISl U3y4YEHUs pa3HbIX | - HCIOJIL30BaHUE pa3UyYHBIX | KOH(pEpPEHIUH,
CTOPOH OKPY)KAIOIIETO E€CTECTBEHHOTO | METOJIOB PEIICHHUS MPAKTUYECKUX | KOHKYPCHI,
MHUpa; 3a/1a4;- WUCIOJIb30BAHUE PA3JIMYHBIX | OJIUMITHA]IBI,
— TpPUMEHEHHWE OCHOBHBIX METOJIOB | PECYPCOB JUIS JOCTIOKCHUS | HAOJIOICHUE 3a
Mo3HaHWS  (HAOMIOJAEHUS, HAyYHOTO | TOCTaBJICHHBIX IENIeH - HaBbBIKAMU DPabOTHI B
AKCIIEPUMEHTA) TUISt W3Y4YCHHS | IEMOHCTpAIlMs  CIOCOOHOCTEW K | TVIOOAJIbHBIX,
Pa3IUYHBIX CTOpPOH | yueOHO-HCCIeA0BATEIbCKOM U | KOPIIOPATHUBHBIX u
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, C | MPOEKTHOM e TEIbHOCTH; JIOKAJIbHBIX
KOTOPBIMH BO3HHKAET HEOOXOJUMOCTH | - HCIOJIL30BaHUE pPa3IUYHBIX | HHPOPMAITMOHHBIX
CTAJIKUBAThCSI B MPOGECCHOHAIBHON | CPEJCTB U METOJIOB MPH PeasIU3aIluu | CETSX, Hay4IHBIX
cdepe; CBOUX HJCH M TPAKTUUYECKUX 3a1ad | OMOIMoTeKax
— YMEHHE OTpEeNeNsaTh LT U 3a7aud | B npodeccuoHaIbHOU chepe Pa3ITUYHBIX
NESTETFHOCTH, BBIOUPATh CpeaACcTBa I | -3 GEKTUBHBIN MONCK HEOOXOIMMOMN | OpraHu3aui
WX JIOCTHIKEHUS Ha TIPAKTHUKE; nH(popMaIuu; pEe3YIbTATHI
— YMEHHE WCMOJIb30BaTh pa3JIMYHBIC | -UCIOJIB30BAHUE pa3IUYHBIX | HAOTIOICHUI 3a
HCTOYHUKHU TS TIOJTYYCHHS | ICTOYHUKOB MH(MOPMAIINH, BKIIIOUYas | JICITEIbHOCTHIO
€CTECTBEHHOHAyYHOW WH(GOPMAIIMU U | SJIEKTPOHHBIE; oOyyJaromierocs B
OIIEHUBAaTh €€ JOCTOBEPHOCTh IS | -IEMOHCTpAaIus CIOCOOHOCTH | TIpoliecce OCBOCHMUS
JOCTMDKCHHSI TIOCTABJICHHBIX IIE€JI€H M | CAMOCTOSITENIPHO HCIOJB30BaTh U | 00pa3oBaTEIbHOM
3aja4; KPUTUYECKH  OIICHUBATH MIpOrpaMMBbI

HEO0OXOMMYI0 HH(DOPMAITUIO JIJIs

BBIIIOJTHEHHMS MOCTaBJIEHHBIX

y4eOHBIX 3a/1a4;

-IEMOHCTpaIus CIIOCOOHOCTH

CaMOCTOSITEJIPHO aHAIM3UPOBaTh |

MIPEICTABIISITh HE0OX0IUMYIO

uHopMmaruo s BBITIOJIHEHUS

MOCTABJIIEHHBIX  y4eOHBIX  3ajad-

caMOaHaJIu3 51 KOPPEKIs

pe3yapTaTOB COOCTBEHHON padoTHI,

WHTEPIPETUPOBAHNE
JMYHOCTHBIE Pe3yJabTaThl | - IPOSIBIEHUE TpakAaHCTBEHHOCTH, | HaOmronenue 3a
--yCTOMYMBBII MHTEpEC K HUCTOPUU U | TATPUOTU3MA; JIeSITeIbHOCTHIO
JIOCTHKCHHSIM B obOnacTu | - 3HAHME HCTOPUHU CBOEH CTpaHbI, | 00yYaromerocs B
€CTECTBEHHBIX HayK, YyBCTBO TOPAOCTHU | TOCTUKEHUMN OTEYECTBEHHBIX | MpoOIECcCe OCBOCHHS
3a pOCCUICKHE €CTECTBEHHBIE HAYKU; YUEHBIX; o0pazoBaTenbHON
— TOTOBHOCTh K  MPOJOJDKEHUIO | - IPOSBICHUE AKTUBHOM >XKM3HEHHOM | MPOTrpaMMBbI
oOpa3oBaHus, MOBBIIICHUIO | TTO3UIINY;
KB (pUKAITIH B M30paHHOM | - JIEMOHCTpaIsi TOTOBHOCTH K
npodecCHOHABHON  JIESATENBHOCTH C | CAMOCTOSATEIHHOM, TBOPYECKOI
KCIIOJIb30BAHMEM 3HAHMM B 00JACTH | AESITEIbLHOCTH;
€CTECTBEHHBIX HAYK; - CO3HATEIIPHOE OTHOIICHHE K

— 00BEKTHBHOE 0CO3HAHHE 3HAUMMOCTH

IMPOA0JIDKCHHU IO O6pa3OBaHI/I$I
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KOMHCTCHHI/If/’I B 00JIaCTH €CTECTBEHHBIX
HayK JUIsI 4eJoBeKa M O0OIIecTBa,
yMEHHUE UCII0JIb30BaTh
TEXHOJIOTUYECKUE  JIOCTHDKCHUS B
o0jlacTh XMMHU H OHOJIOTMHM IS

MOBBILLICHUS COOCTBEHHOTO
WHTEJUIEKTYaTbHOTO pa3BHTHUSA B
BBIOpAHHOM poeCCUOHATILHOM
NeSITEIILHOCTH;

- YMCHHE MIPOAHATM3UPOBATH
TEXHOTCHHBIC TIOCIICICTBHSI TUTST
OKpYXarolel cpeapl, OBITOBON U
MIPOU3BOICTBEHHON JIESTeIILHOCTH
YeII0BEKa;

- TOTOBHOCTh CaMOCTOSITEIIEHO
JIOOBIBATH HOBBIE TUTSt ceost
€CTECTBCHHOHAYJIHbBIC 3HAHUS C

WCTIOJIb30BAHUEM JIJISI TOTO JOCTYITHBIX
HMCTOYHUKOB MH(OpMAINH;

- YMEHHE YIIPaBIATh cBOEH
O3HaBaTeJIbHOU NeATeIFHOCTBIO,
MIPOBOJIUTH CaMOOIICHKY YpOBHS
COOCTBEHHOTO WHTEJUICKTYyaJIbHOTO
pPa3BUTHSA,

- yMeHHuE BBICTpanBaTh
KOHCTPYKTHUBHBIC B3aHMMOOTHOIIICHHS B
KOMaHJIe TI0 PEIICHUIO OOIMX 3a71a4 B
001aCTH €CTECTBO3HAHMS,

-IEMOHCTPALHS copmupo-
BAHHOCTU MHPOBO33pPEHMUS,
OTBEYAIOLIETO COBPEMECHHBIM
peanusim;

- ACMOHCTpalAa HHTCpECCa K
AOCTHIKCHUCM €CTCCTBCHHBIX HAYK
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