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1. IOACHUTEJIBHASA 3AIIMCKA

ObpaszoBarenbHass pabouass mporpamma yueOHoro nmpenmera YK.13 EctecTBo3Hanme cpenHero
obmero oOpa3oBanusi (masee — mTporpamma) pa3paboTaHa B COOTBETCTBUM C TpPeOOBAHUSIMHU
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa CpPEeIHEro oOmero oOpa3oBaHHS K
pe3ylbTaTaM OCBOCHHS y4eOHBIX MPEAMETOB, BXOASIIMX B o0pa3oBaTelbHyI0 00sacTh «EcTecTBeHHbIE
HayKW» W Ha OCHOBE CJIEAYIONINX HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:

1. Koncrutyuust Poccuiickoit @enepanuu (ctaThs 26).

2. ®epepanbablii 3ak0oH oT 29.12.2012 1. Ne273 ®3 «0O06 ob6pazoBannu B Poccuiickoit
Oenepanuny» (crateu 5, 8, 12, 14).

3. ®enepanbubiit 3ak0H OT 25.10.1991 1. Ne 1807-1 (pea. ot 12.03.2014 r.) «O s13bIKax HapOJIOB
Poccutiickoit deneparun» (crateu 2, 6, 9, 10).

4. TlpumepHas OCHOBHas oOpa3oBaTelbHas NporpaMMa CpegHero oOmero o0Opa3oBaHUS
0/100peHa pemieHneM (¢eaepaTbHOr0 YI4eOHO-METOANYECKOTO OOBEIUHEHHs TI0 001meMy oOpa3oOBaHHIO
(mporoxon ot 28 utons 2016roma Ne 2/16-3).

MecTto yuyeOHOro mpeaMera B CTPYKType OCHOBHOW mnpodeccHOHAIBLHOH 00pa3oBaTe/bHOM
nporpammbl: YK.13 EcrecTBo3HaHUE BXOIHUT B 00111€00pa30BATENbHBIN IHUKIL.



2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA

[Inanupyemble pe3yabTaThl OCBOGHHs y4EOHOro MpeaMeTa ONHMPAIOTCS Ha BEIYIIME LENEBbIE
YCTaHOBKH, OTPAKAIOINE OCHOBHOMW, CYIIIHOCTHBIA BKJIaJ M3Y4aeMOil MPOrpaMMbl B pPa3BUTUE JIMYHOCTH
o0yyJaroImuxcs, UX CIOCOOHOCTEH. B cTpykType miiaHMpyeMbIX pe3yJbTaTOB BBILAEISAIOTCS CIETYIOLIUE
IPYNIIBL:

1) JNUYHOCTHBIE PE3YNbTATHI;
2) MeTanpeaMETHbIE PE3YyJIbTaThl;
3) npenMeTHbIE pe3ybTaThI.
JIn4HOCTHBIE pe3yJIbTaThI

B cootBerctBum ¢ TpedoBanusimu GI'OC Y TO4YHEHHBIEC TUYHOCTHBIE PE3YJIbTATHI

COO
1) poccHiicKyIo rpakIaHCKYIO — YBa)XEHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH
HUJICHTUYHOCTh, MaTPUOTU3M, YBOXXCHHUE K | mepea PoauHo#, ropaoCcTH 3a CBOM Kpai, cBoro Poauny,
CBOEMY HapOy, YyBCTBa MPOILIOE U HACTOSIIEC MHOTOHAIIMOHAIBHOTO HAPO1a
OTBETCTBEHHOCTH Tiepen Poaunoxn, Poccun, yBaxkeHHe K TOCy1apCTBEHHBIM CUMBOJIaM (Tepo,
TOpAOCTH 3a CBOM Kpai, cBoro Ponuny, (bnar, TUMH);
POIJIOE U HACTOAICE — (opMupoOBaHUE YBaXKEHUS K PyCCKOMY SI3bIKY KaK
MHOI'OHaIlMOHAIILHOI 0 Hapoaa Poccun, rocynapcTBeHHOMY s13bIKy Poccuiickon denepanuu,
YBaXXCHUE ITOCYHapCTBEHHBIX CUMBOJIOB SIBJISIFOIIIEMYCSI OCHOBOM POCCUUCKON MIEHTUYHOCTH U
(rep0, ¢uar, rumH); TJIABHBIM (DAKTOPOM HAIIMOHAIBHOTO CAMOOTIPECIICHUS;
2) rpakJIaHCKYIO TTO3UIIHIO KaK — TPaXXJIaHCTBEHHOCTb, IPAXKIAHCKAS MO3UIUSI aKTUBHOTO
aKTHBHOI'O M OTBCTCTBEHHOTO YJICHA 1 OTBETCTBEHHOT'O YJICHA POCCUICKOTO 00IIeCTBa,
POCCHICKOrO O0IIECTBA, OCO3HAIOLIETO OCO3HAIOIIET0 CBOM KOHCTUTYLIUOHHBIC IIpaBa u
CBOU KOHCTUTYLMOHHBIE ITpaBa 1 00s13aHHOCTH, YBa)KAIOIIETO 3aKOH U MTPaBOTOPSIOK,
00513aHHOCTH, YBa)KaIOIIETO 3aKOH U OCO3HAHHO NIPUHUMAIOIIETO TPpagUIIMOHHBIC HAlIMOHAIbHEIC

IPaBONOPANOK, 00JI1aJaI0IEr0 YyBCTBOM | U OOIEYETOBEYECKUE T'YMaHUCTUYECKHE U
COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO JIEMOKPaTUICCKUE LICHHOCTH, TOTOBOI'O K Y4aCTUIO B

MPUHUMAIOIIETO TPAAULUOHHbBIE OOIIECTBEHHO KU3HU;

HallMOHAJIbHBIE U 00ILEYEIOBEYECKHE — TMPU3HAHUE HEOTUYKIaeMOCTH OCHOBHBIX MPaB U CBOOOT
T'YMAaHHCTUICCKHUC U ICMOKPAaTH4YCCKHUC YCJI0BEKA, KOTOPHIC MPUHAMICIKAT KAXKJIOMY OT POXKICHHS,
LEHHOCTH, TOTOBHOCTB K OCYIIIECTBIICHHIO COOCTBEHHBIX TIPaB U

cB00O/ 0e3 HapyLIeHHs ITpaB U CBOOO IPYTUX JIUII,
TOTOBHOCTb OTCTanBaTh COOCTBEHHBIE IIPaBa U CBOOOBI
YeJI0BEKA U IPaKAaHWHA COTIACHO 0OLIeTPU3HAHHBIM
IPUHIUIIAM U HOPMaM MEKAYHApOIHOTO IIpaBa U B
cootBeTcTBUM ¢ KoHcTuTynuen Poccuiickoit @enepanuu,
IIPaBOBasi U MOJUTHUYECKAsi TPAMOTHOCTb;

— TOTOBHOCTbH O0yYaroImuxcs K KOHCTPYKTUBHOMY
YUYaCTHIO B IPUHATUH PEIICHUH, 3aTparuBaouX UX MpaBa
Y UHTEPECHI, B TOM YHUCIIE B pa3IMUHBIX Gopmax
OO0IIECTBEHHOI caMOOpraHU3aluy, CAMOYIPaBICHHUS,
OO0IIECTBEHHO 3HAUUMOMN JEATEIbHOCTH;

3) roTOBHOCTB K CITy’keHHI0 OTEUeCTBY, | — poCCHiCKas MIEHTHYHOCTh, CIIOCOOHOCTH K OCO3HAHHUIO
€ro 3aIlnTe; POCCHICKON MIEHTUYHOCTH B MOJUKYJIHTYPHOM COIIYME,
YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIbTYPHON OOIIHOCTH
poccuiickoro Hapona u cynpbe Poccun, marpuotusm,
TOTOBHOCTD K CITY>KCHUIO OTG‘IGCTBy, €ro 3aluTe

4) chopMHPOBAHHOCTb MHUPOBO33PEHUS, — MHPOBO33PEHHE, COOTBETCTBYIOIIECE COBPEMECHHOMY
COOTBECTCTBYIOIIETO COBPEMCHHOMY YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTHKH,
YPOBHIO pa3BUTHS HAYKU U OCHOBAHHOC Ha IHAJIOTC KYIbTYp, a TAKXKC Pa3JIMIHBIX




OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JIMaJIore KyJIbTYyp, a TAKKE
pasIUUHBIX (HOPM OOIIIECTBEHHOTO
CO3HaHMs, OCO3HAHHUE CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

(dhopm OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHHUE CBOETO MECTa
B MOJUKYJIBTYPHOM MUDE;

— MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH, 3HAUUMOCTH HayKH, TOTOBHOCTH K
Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE
JIOCTOBEpHOM MH(pOpMAITUEH O MEPEOBBIX JOCTIKECHUSIX U
OTKPBITHSX MUPOBOM U OTEYECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 yCTPONCTBE
Mupa u o01ecTBa

5) chopMuUpPOBaHHOCTH OCHOB
CaMOpa3BUTHUS U CAMOBOCITUTAHUS B
COOTBETCTBHUH C 00I[EUETTOBEUECKUMHU
[IEHHOCTSMH U UJIeaaMH TPaKIaHCKOTO
00111eCTBa; TOTOBHOCTH M CIIOCOOHOCTE K
CaMOCTOATEJILHON, TBOPYECKOU U
OTBETCTBEHHOI1 1€ATEIbHOCTH;

— OpHUEHTaIUs 00yJaroUUXCsl Ha JOCTHKEHNUE TUIHOTO
CYACThs, peATU3AINIO TO3UTUBHBIX )KHU3HEHHBIX
MEePCHEKTUB, HHUIIUATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTh
1 CITIOCOOHOCTH K TUYHOCTHOMY CaMOOIIPEICIICHHUIO,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KMU3HCHHBIE TIAHBI,
— TOTOBHOCTE M CIIOCOOHOCTH 00ECIIEUUTE ce0e U CBOUM
OJIN3KUM JTIOCTOWHYIO KU3HB B MPOIIECCE CAMOCTOSATEIHLHOM,
TBOPYECKON U OTBETCTBEHHOU JIEATEIHLHOCTH

6) ToJIepaHTHOE CO3HAHUE M MTOBEICHHUE B
MOJUKYJIBTYPHOM MUPE, TOTOBHOCTD U
CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU
JIIOJBMH, JOCTUTATh B HEM
B3aMMOIIOHMMAaHUs, HAXOIUTh O0IIHE
LEJIA U COTPYTHUYATH IS UX
JOCTHKEHHS, CIIOCOOHOCTH
MPOTHUBOCTOSTH HICOJOTHH
IKCTPEMHU3Ma, HAI[HOHATU3MA,
KceHo(hoOUn, TMCKPUMUHAITUH TI0
COITHAITbHBIM, PETMTHO3HBIM, PACOBBIM,
HAI[MOHAILHBIM TIPU3HAKAM U JPYTUM
HEraTUBHBIM COLIMAILHBIM SIBJICHHSM;

— BOCIIUTaHME YBAXKEHUS K KYJIbTYpE, A3bIKaM, TPaJULUSIM
1 00BIYasiM HapoJI0B, MpOKKUBatoLMX B Poccuiickoit
denepanuu;

— TOTOBHOCTb O0YyYaroIUXCs MPOTHBOCTOATH HICOIOTHH
HKCTpEMHU3Ma, HAITMOHAIN3MA, KCeHO(OOUH; KOPPYIILIUY;
JUCKPUMHUHALIMY 110 COLMAIIbHBIM, PEJIMTMO3HBIM, PACOBBIM,
HAIIMOHAJIFHBIM IPU3HAKAM H JPYTUM HETaTUBHBIM
COLIMAJIBHBIM SIBJICHUSIM.

— TPUBEPKEHHOCTD UM HHTEPHALUOHAIN3MA, IPYKOBI,
paBeHCTBA, B3aMMOIIOMOIIIM HAPOIOB; BOCIIUTaHUE
YBa)KUTEJILHOTO OTHOILEHHSI K HAIMOHAIIBHOMY
JOCTOUHCTBY JIFOJCH, UX YyBCTBaM, PEIUTHO3HBIM
yOCKICHUSIM

7) HaBBIKU COTPYAHHYECTBA CO
CBEPCTHHUKAMH, JCTHMH MJIaIIIETO
B03paCTa, B3pOCJ'H>IMI/I B
o0OpasoBarenbHOM, 00IIECTBEHHO
MOJIE3HOH, Y4eOHO-UCCIIEeI0BATENbCKOM,
MIPOEKTHOM M IPYTMX BHIAX
ACATCIIbHOCTH,

— HMHTEPUOPU3ALHUs LICHHOCTEN JEMOKPATUU U COLIMAIIBHON
COJIMAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY
PEryJIMPOBAHUIO OTHOLICHUH B TPYIIIE UIU COIUATBbHON
OpraHM3aLuiy;

— MPHUHATHE TYMaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE,
YBa)KUTEIIbHOE U 100pOXkKeIaTeIbHOe OTHOUIEHHE K
IPYroMy 4elloBeKY, €Er0 MHEHHIO, MUPOBO33PEHHIO;

— pa3sBHUTHE KOMIIETCHIIUNA COTPYJHUYECTBA CO
CBEPCTHHUKAMM, JETbMH MJIAJIIEr0 BO3PACTa, B3POCIBIMU B
o0pa3zoBaTeNbHON, OOIIECTBEHHO MMOJIE3HON, y4eOHO-
HCCIIEIOBATENIBCKOW, MPOEKTHON U APYTUX BUIAX
NESTENbHOCTH.

— (u3nyeckoe, YSMOLUOHATBHO-TICUXO0JIOTHYECKOE,
COLIMANIbHOE OJIaromnoIydrne 00yJaromuxcs B )KU3HN
00pa3oBaTeNbHON OPraHU3aIMH, OLYIIEHNUE 1eThbMU
0€30MaCHOCTH U TICUXO0JIOTUYecKoro Komdopra,
MH(OPMAIIMOHHOHN 0€301MacHOCTH

8) HpaBCTBEHHOE CO3HAHUE U TIOBEJICHUE
Ha OCHOBE YCBOEHHUs O0IIEYETIOBEUECKUX
IIEHHOCTEH;

— HpPaBCTBEHHOE CO3HAHME U MTOBEJACHNUE HA OCHOBE
YCBOEHHS 00IIEUETOBEYECKUX IEHHOCTEH, TOJIEPaHTHOTO
CO3HaHMS U MOBEACHUS B MOJIUKYIBTYPHOM MHUDE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C APYTUMHU




JIIOJIbMU, IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
oO0IIHe eTH U COTPYAHUYATH IS UX JOCTHUIKCHHUS,

— (opmupoBaHue BHIPAXKEHHOH B MOBEICHUH
HPaBCTBEHHOW MO3UIIMH, B TOM YHUCJIE CIOCOOHOCTH K
CO3HATENHLHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS U
MOBE/ICHUS Ha OCHOBE YCBOEHUS O0IIEUETOBEYECKUX
[IEHHOCTEW U HPAaBCTBEHHBIX YYBCTB (U€CTH, JI0JTa,
CIPaBENTMBOCTH, MIJIOCEPIUS U IPYKETIO0HS);

— TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOMIMUXCs K
OTCTauBaHUIO JTMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTb M CITIOCOOHOCTh BbIpadaThIBaTh
COOCTBEHHYIO MO3HIIUIO 110 OTHOIIEHUIO K OOIIECTBEHHO-
MOJINTUYECKUM COOBITUSIM MPOILIOTO U HACTOSILIErO Ha
OCHOBE OCO3HaHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX
LIEHHOCTEHN U JOCTUKEHUI HaIlIell CTpaHbl

9) TOTOBHOCTB U CITOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
caMo00pa3oBaHuIo0, HA MPOTSHKEHUU BCei
YKU3HHU; CO3HATEILHOE OTHOIIICHHE K
HEMPEePLIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICITHON PO ECCHOHATHHOM
1 OOIICCTBEHHOM ACATEILHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOMIMUXCS K
CaMOpPa3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBUH C
00IIeYeTIOBEYECKIMH [IEHHOCTSIMU U HJIaJIaMH
IPa)XTaHCKOTO OOIIECTBA, MOTPEOHOCTH B (PU3MUECKOM
CaMOCOBEPIICHCTBOBAHHH, 3aHSATHIX CIIOPTUBHO-
03JI0POBUTEIBHON JIEATEIIBHOCTBIO;

— TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM UUCIIE
caM000pa3oBaHMIO, HA TIPOTSHKECHUH BCEH JKU3HU;
CO3HATENLHOE OTHOIICHNE K HETIPEPHIBHOMY 00Pa30BaHHIO
KaK yCIIOBUIO YCIIEITHON TPo(ecCHOHATIbHON 1
OOIIECTBEHHOM JESITEITLHOCTH.

10) scTeT4ecKOoe OTHOIICHUE K MUPY,
BKJIIO4as 3CTCTUKY 6I>ITa, HAay4YHOI'O 1
TEXHUYECKOIro TBOPYECTBa, CIIOPTA,
00I1IECTBEHHBIX OTHOIICHUI;

— DCTETHUYECKOE OTHOIIEHUS K MUDPY, TOTOBHOCTh K
ACTETHYECKOMY O0YCTPONCTBY COOCTBEHHOTO OBITA.

11) npuHsATHE U pean3alnio HIEHHOCTEN
3I0pOBOTO M 0€30MMacHOT0 00pasa
KHU3HH, TOTPEOHOCTH B (hrU3HUECKOM
CaMOCOBEPILICHCTBOBAaHHUHM, 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEILHON
NESTeIbHOCTBIO, HEMPUATHE BPEIHBIX
NPUBBIYEK: KYpEHUSs, YIIOTPEOICHUS
QJIKOT0JIsl, HAPKOTHUKOB;

— TPUHATHE U pealn3anus [eHHOCTE! 3J0pOBOro U
6e30macHOro 00pa3a KU3HU, OepexHOe, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIICHUE K COOCTBEHHOMY (hHU3HUIECKOMY
U TICUXOJIOTHYECKOMY 3/10POBBIO;

— HETPUSATHE BPEIHBIX MPUBBIYCK: KYPECHUS,
YIIOTPEOJICHHSI aJIKOT OIS, HAPKOTHUKOB.

12) GepexxHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIICHHUE K
(bU3MUECKOMY M TICHXOJIOTUIECKOMY
3JI0pPOBBIO, KaK COOCTBEHHOMY, TaK H
APYTHX JIHO/IeH, yMEHHE OKa3bIBaTh
HEPBYIO TOMOIIB;

— TPUHATHE U pPealn3anus [eHHOCTE! 3J0pOBOro U
6e30macHoOro 00pa3a KU3HU, OepexHOe, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIICHUE K COOCTBEHHOMY (hHU3HUIECKOMY
U TICUXOJIOTHYECKOMY 3JI0POBBIO

— CIIOCOOHOCTH K COTIEPEKUBAHHIO U (HOPMHUPOBAHHE
MO3UTHBHOTO OTHOIICHUS K JIFOSIM, B TOM YHUCIIE K JIUIAM C
OrpaHMYCHHBIMHI BO3MOKHOCTSIMH 3/I0POBbS U HHBAIUIAM;
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K
¢$u3nIecKOMy U IMCUXO0JIOTHYECKOMY 3/I0POBBIO IPYTUX
JIO/Iel, YMEHHE OKa3bIBaTh MIEPBYIO MMOMOIIIB;

— (u3nYecKoe, YMOLNOHATBHO-TICUXOJIOTHYECKOE,
COLIMANIbHOE OJIaromnoIydrne 00yJarouuxcs B )KU3HN
00pa3oBaTeNLHON OpPTaHU3aAIMH, OIYIICHUE TETHMH
0€30IaCHOCTH U IICUXO0JIOTUYeCcKOro Komdopra,




nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

13) oco3nanHbII BEIOODP Oymymiei — yBaXkeHHe KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTE
npodeccuu U BO3MOKHOCTEN K 3aIlliTe CBOCH COOCTBEHHOCTH, OCO3HAHHBII BBIOOP
peanu3aiy COOCTBEHHBIX )KU3HEHHBIX Oyayuieit nmpodeccun Kak MyTh U CIOCO0 peaan3alnuu
IJIAaHOB; OTHOILIEHHE K COOCTBEHHBIX )KM3HCHHBIX IJIAHOB;

poheCCUOHATILHOMN IEATEIFHOCTH KaK — TOTOBHOCTb OOYYAIOIIMXCS K TPYIOBOIL

BO3MOXKHOCTH Y4JaCTUs B PCUICHUU poeCCHOHAIBHON EATETHFHOCTH KaK K BO3MOKHOCTH
JIMYHBIX, OOIIECTBEHHBIX, y4acTus B pelICHUH JTUYHBIX, 0OIIIECTBEHHEIX,
rOCYIapCTBEHHBIX, OOLICHAMOHANBHBIX | roCyJapCTBEHHBIX, OOIIEHAIMOHATBHBIX IPOOIEM;
npodiem; — TOTPEeOHOCTh TPYAUTHCS, YBAXKECHUE K TPYY U JIIOJIM

TPYAa, TPYIOBBIM TOCTHKEHUSAM, 100POCOBECTHOE,
OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHUE K PAa3HBIM BHAAM
TPYIOBOM AESATEIBHOCTH.

14) chopMHPOBaHHOCTE SKOJOTUYECKOTO | — JKOJOTHYECKAs KYJIbTypa, OepeKHOE OTHOLIEHHS K
MBIIJICHUS], TOHUMaHUS BIWSTHUS POIIHOI 3emite, MpUpoIHBIM OoraTcTBaM Poccuu u mupa;
CONHAJIPHO-5KOHOMHYCCKHX IIPOLECCCOB IIOHUMAaHHUE BIIUSAHUS COITMAIIbHO-DKOHOMHNYECKUX

HA COCTOSHUE IPUPOIHON M COUMATIBHOM | TPOLECCOB HA COCTOSIHUE MPUPOIHOM U COMUATBLHOMN CpeIbl,
CPeJibl; NPHOOPETEHHE OMBITA IKOJIOTO- OTBETCTBECHHOCTbH 32 COCTOSIHHME MPUPOIHBIX PECYPCOB;
HaHpaBHGHHOﬁ ACATCIIBHOCTH, YMCHHMS U HaBBIKM Pa3yMHOT0 IIPHUPOJONO0JIb30BaHM,
HETEPIUMOE OTHOUIEHUE K JEHCTBUSM, IPUHOCALIUM BpEX
9KOJIOTHH;, PHOOPETEHUE OIBITa SKOJIOTO-HATIPABICHHOM

JIEITEILHOCTH.

15) oTBeTCTBEHHOE OTHOLIEHUE K — TOTOBHOCTbH U CIIOCOOHOCTH 00eCTIeunTh cebe U CBOUM

CO3JIaHUIO CEMbU Ha OCHOBE OJIM3KUM JTOCTOWHYIO JKU3HB B MPOIIECCE CAMOCTOSTEBHOM,

OCO3HaHHOTO IPUHATHUS LIEHHOCTEN TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

CEMEMHOM KH3HU. — OTBETCTBEHHOE OTHOILEHHE K CO3/aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LICHHOCTEN CEMENHOMN
JKH3HHU;

— TOJIOKHUTEIBHBIN 00pa3 CEMbH, POJIUTEIHCTBA
(oTIOBCTBa U MAaTEPUHCTBA), UHTEPUOPU3ALIUS
TPaJULIMOHHBIX CEMENHBIX IIEHHOCTEH;

— TOTOBHOCTH K CaMOOOCITYKHBaHHIO, BKIIFOYast 00yUICHHE
Y BBINOJHEHHUE JOMAIIHUX 00SI3aHHOCTE.

MeTanpeamMeTHblie pe3yabTaThl

1) ymeHue caMOCTOSTENBHO ONPEACIATh LEeJIU JIEATEIbHOCTH U COCTABISATh IJIAHBI IESTEIbHOCTH;
CaMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATE U KOPPEKTUPOBATH ACSATEIBHOCTh; MCIOJIb30BATh BCE
BO3MOXKHBIE pPECypChl JUIsl JOCTHXKEHHUSI TMOCTABICHHBIX WENe M pealu3aluu IUIaHOB JESITeIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUH B PA3IUYHBIX CUTYaIUAX;

2) yMeHHE TPOAYKTUBHO OOIAThCS U B3aMMOJCHCTBOBATh B MPOIECCE COBMECTHOU JEATEIILHOCTH,
YUUTHIBATh MO3UIUU APYTUX YUACTHUKOB JEATEIBHOCTH, 3 (HEKTUBHO pa3peniarb KOHPIUKTHI,

3) Bna/sieHHWe HAaBBHIKAMU MO3HABATEIBHOM, YUeOHO-UCCIIEIOBATENBCKON U MTPOCKTHOM JAEATeTbHOCTH,
HaBBIKAMH pa3penieHus] MpoodiaeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY TIOMCKY METOJIOB
penieHust NPaKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB ITO3HAHUS;

4) TOTOBHOCTh W CHOCOOHOCTh K  CaMOCTOSTENLHOH  MH(OPMAIIMOHHO-TI03HABATEILHOM
NesITeNIbHOCTH, BIIaJIeHHE HaBbIKAMHU MOJYYE€HUS HE0OX0IMMOM MH(pOpMALIMK U3 CIOBAapel pa3HbIX TUIIOB,
YMEHHE OpPUEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHHUKAX HWHPOPMANHNH, KPUTHUYECKH OIICHUBATH U
MHTEPIPETUPOBATH HH(OPMAIUIO, TIOTYYaeMYIO U3 PA3UYHBIX HCTOYHUKOB;

5) yMeHHe UCIOIb30BaTh CPEACTBa HH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH (Hajee -
HUKT) B pemieHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPraHM3allMOHHBIX 3a7ad C COOIIOIEHUEM



TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, THUTHEHBI, PEeCcypcocOEepeKeHHs, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€301MacHOCTH;

6) yMeHHe ONpeAesaTh, Ha3HAuUCHUE U (PYHKIIUU PA3IUYHBIX COIUATBHBIX HHCTUTYTOB

7) yMEHHE CaMOCTOSTENbHO OIICHMBATh W MPUHUMATh PEUICHHs, OMpPEENSIONINe CTPaTeruio
MOBENICHUS, C YIETOM IPAKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEHH;

8) BiameHue SA3BIKOBBIMU CPEACTBAMU - YMEHHE SICHO, JJOTMYHO U TOYHO HM3JIaraTh CBOIO TOUKY
3pEHMsI, UCTIOJIb30BaTh a/ICKBATHBIC SI3BIKOBBIE CPEJICTBA;

9) BnameHne HaBBIKAMH ITO3HABATEIHLHON PE(ICKCHU KaK OCO3HAHMS COBEPINACMBIX ICHCTBUU H
MBICITUTENBHBIX TPOIECCOB, UX PE3YJAbTaTOB U OCHOBAHMIA, TPAHMI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
MO3HABATENbHBIX 3371a4 U CPEJICTB UX JTOCTHKEHUSI.

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl IPECTABICHbI
TpeMs TpyIIaMHi YHUBEpCAIbHBIX yaeOHbIX neictuil (YVY /).

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE IeiicTBUS

BbINyCKHUK HAYYUTCSH:

— CaMOCTOSITENILHO OMPENENITh IIeNd, 33/1aBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OTIPEAENUTh, YTO LIeb IOCTUTHYTA;

— OLIGHUBATh BO3MOXKHBIE IIOCIIEACTBUS JOCTH)KEHHUS IOCTaBIEHHOW LENU B JIEATEIHHOCTH,
COOCTBEHHOM KHU3HH U )KU3HU OKPYXKAIOIIUX JIFOJEH, OCHOBBIBAsICh HA COOOPAKEHUAX 3TUKU U MOPAJIH;

— CTaBUTh W (OpMyIupoBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BaTEIbHON NEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

— OLIGHUBATh PECYPChI, B TOM YHUCIIE BpeMs U Jpyrue HeMaTepualbHbIE Pecypcehbl, HEOOXOAMMBbIE
JUTSL TOCTYKEHUS TIOCTABICHHOM 11NN,

— BbIOMpaTh NyTh [JOCTHKEHHUS IIeJIM, IUIAHUPOBAaTh pEIIeHHWE MOCTAaBIEHHBIX 3ajad,
ONTUMU3HPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPaThI;

— OpraHu3oBbIBaTh 3((EKTUBHBIA IMOMCK PECYpcoOB, HEOOXOAUMBIX JUISL JAOCTHXKCHHS
MMOCTaBJICHHOM IEJIH;

— COTMOCTaBJIATH MOJTYYEHHBIN pe3yibTaT JesTeIbHOCTH C IOCTABICHHOW 3apaHee LEJbIO.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

BbINyCKHUK HAYYHMTCS:

— HCKaTh U HAaXOIUTh 000OIEHHBIE CIOCOOBI pEeUIeHUs 3a/ady, B TOM YHCJE, OCYILECTBIATh
pa3BepHYTHIN MHPOPMAIIMOHHBIN MOWCK M CTaBUTh HA €r0 OCHOBE HOBBIC (yueOHBIE M IMO3HABATEIHHBIC)
3a/lauu;

— KPUTHYECKH OIICHHBATh W HWHTEPIPETHPOBATh HHMDOPMANHMIO C PAa3HBIX IMO3HIIUMN,
pacmo3HaBaTh U (PUKCHPOBATH MPOTHBOPEYUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

—  WUCHOJB30BaTh pa3iMyHble MOJENIbHO-CXEMaTHUYeCKHe CpeACcTBa JJsi  IpeACTaBICHUS
CYUICCTBEHHBIX CBSI3e M OTHOILIEHUI, a TakKe NPOTHUBOPEUU, BBISIBICHHBIX B WH(GOPMAIMOHHBIX
HUCTOYHUKAX;

— HaxoAWTh M NPUBOAUTH KPUTHUECKHE apryMEHThl B OTHOIICHHUU JEHCTBUH U CYXKICHUI
JPYroro; CIOKOWHO M pa3yMHO OTHOCHUTHCSI K KPUTHUYECKHM 3aMEUYaHHUSIM B OTHOIIEHUU COOCTBEHHOTO
CYXKJIEHUSI, pacCMaTPUBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJWTH 32 paMKH Yy4eOHOro MpeIMeTa M OCYIIECTBISATH I[eJIEHANPABICHHBIM MOUCK
BO3MOXKHOCTEH 111 IIUPOKOI0 MEPEeHoca CPeICTB U CIOCOOOB NECTBUS;

—  BBICTpaWBaTh WHAMBHUAYAIbHYIO 00pa30BaTEebHYIO TPACKTOPHUIO, YIUTHIBAS OTPAHUYCHUS CO
CTOPOHBI IPYTHX YYaCTHUKOB U PECYpPCHBIC OTPaHUUYCHHS;

—  MEHSTh U YAEepKUBATh pa3HbIC MO3ULIUY B TO3HABATENILHOMN 1€ATEIbHOCTH.

KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe YueOHbIE TeiicTBHSA

BbInyCKHUK HAYy4YUTCSH:

—  OCYUIECTBJIATDH JICTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpH 00pa3zoBaTeIbHON OpraHM3alUH, TaK U 3a ee MpeaesiaMu), MoA0HpaTh NapTHEPOB AN JeI0BOM
KOMMYHHKAIIUU UCXO/IS U3 COOOpa)KeHUH pe3yIbTaTUBHOCTH B3aMOICUCTBHUS, @ HE TUYHBIX CUMIIATHII;



IIPU OCYLIECTBICHUU TPYNIIOBOI pabOThI OBITh KaK PyKOBOAUTENEM, TaK U YICHOM KOMAaH[bI

B Pa3HBIX POJIsIX (TeHepaTop uaei, KpUTUK, UCTIOTHUTENb, BEICTYMAIOINMA, SKCIIEPT U T.1.);

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

KOOP/JMHUPOBaTh M BBHINOJHATHE pabOTy B YCIOBUSAX pPEaJbHOTO,

BUPTYAJIbHOIO H

Pa3BEPHYTO, JIOTMYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PCHUSA C UCIIOJIb30BAHUCM aACKBATHBIX

(YCTHBIX M MIMCbMEHHBIX ) SI3bIKOBBIX CPE/CTB;

pacro3HaBaTh KOH(QIMKTOT€HHBIE CUTYallud U MPeloTBpaIlaTh KOH(IUKTHI 10 UX aKTHBHON

(ba351, BBICTpanBaTh ACIOBYIO U O6pa30BaTeJ'H>HYIO KOMMYHHKAIIUIO, n3beras JTMIHOCTHBIX OLICHOYHBIX

CYXKJICHUU.

IIpenmeTHbIe pe3yJIbTaThl

B cootBetrcTBUM ¢ TpeboBanmsimu OGI'OC
COO

YTouHEHHBIE PE3yIbTAThI

- TpeOOBaHUs K IPEIMETHBIM pe3yJibTaTaM

OCBOEHHS 6a30BOr0 KypCa XUMHU OOJIXKHBI OTPAXKaTh:

1) chopmupoBaHHOCTH MPEACTABICHUH O
MeCTe XMMUU B COBPEMEHHON Hay4YHON
KapTHHE MHpA; IOHUMAaHUE POJIU XUMHHU B
(dbopMHpOBaHUU KPYT0o30pa U
(GYHKIMOHATIBHON TPAMOTHOCTH YEJIOBEKA
JUI pEIICHUs] NPAKTUYECKUX 3ajay;

31 - cBSI3b XUMUU C PA3IMUYHBIMH 00JIACTSMU YEJIOBEYECKOTO
3HAHUS,

VY1 - packpbIBaTh Ha MpUMEpax poJib XUMHUU (POPMUPOBAHUHT
COBPEMEHHOM HAYYHOU KapTUHBI MUPA U B IPAKTUYECKOU
NEeSATEIbHOCTH YEJIOBEKA;

2) BNajieHHe OCHOBOMOJIAralouMu
XUMHWYCCKUMU ITOHATUAMU, TCOPUSAMU,
3aKOHAMHU U 3aKOHOMEPHOCTSIMH;
YBEPEHHOE MOJIb30BaHUE XUMHUECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOI;

32 - OCHOBHBIE TOHATHS XMMHUHU: aTOM, MOJIEKYJIa,
Ka4EeCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB , 3aKOH COXPaHEHHUS
Macchl;

33 — cTpoeHue aToMa, AIEKTPOHHBIX 000I0YEK,
dbopmynupoBKy nepuoaudeckoro 3akoHa J[.M1.Menneneena;
34 - ciocoOb1 00pa30BaHUS XUMUYECKON CBSI3H: HOHHOM,
KOBAJIEHTHOW, METAJUIMYECKOM, BOJOPOIHOM;

35 - cTpoeHue 1 CBOMCTBA BOJIbI, pOJIb PACTBOPOB B IPUPOJE U
YKU3HH YEJIOBEKA;

36 - 3aBUCHMOCTb CKOPOCTH PEAKIUH OT Pa3INYHbIX
(hakTOpOB;

37 - ctpoeHue, CBOICTBA, IPUMEHEHHE OCHOBHBIX METAJIJIOB U
HEMETAJUIOB;

38 - cTpoenue, MoayyeHue, CBOMCTBA OPraHUYECKUX BEILIECTB.
Y2 - npuMeHsTh NpaBUiIa CUCTEMATHYECKON MEKIYHAPOIHON
HOMEHKJIATYPHI KaK CPEJICTBA PA3IMUCHUS U UICHTU(DUKAIINN
BEILIECTB 10 UX COCTAaBY U CTPOEHHUIO;

VY3 - cocTaBATh MOJIEKYJISIPHBIE M CTPYKTYPHBIE (POPMYITBI
OpPraHMYECKUX BEIIECTB KaK HOCUTeNel NHPOpMaIUH O
CTPOEHHUH BEILIECTBA, €r0 CBOMCTBAX U MPUHAICKHOCTU K
OTMpeJIEICHHOMY KJIACCY COeITMHEHU;

Y4 - nonumars ¢uszndeckuii cmuic [lepuoanueckoro 3akoHa
JI.1. MenneneeBa v Ha €ro OCHOBE OOBSCHITH 3aBUCHMOCTD
CBOMCTB XUMUYECKHX AJIEMEHTOB U 00pa30BaHHBIX UMHU
BEILIECTB OT 3JIEKTPOHHOI'O CTPOCHHUS aTOMOB;

¥S - packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUU
xumuueckoro ctpoerust A.M. bytneposa;

3) B1ajiecHue OCHOBHBIMHM METOaMU
HAYYHOTO TI03HAHMUS, UCIIOJIb3YEMbIMH B
XMMHUU: HaOII0IEHUE, OTIMCAHHE,
U3MEpEHHE, IKCIIEPIMEHT; YMEHHE
00pabartbIBaTh, OOBSICHATH PE3YJIbTATHI
IIPOBEJICHHBIX OIBITOB U JICNaTh BHIBOJBI,

Y6 - BnajieHre OCHOBHBIMH METOJJaMH HAyYHOT'O TIO3HAHUS,
UCTIOJIB3yEMBIMH B XMMUH: HAOJII0ICHNE, OTIMCAHNE,
U3MEpEeHue, SKCIIEPUMEHT; YMEHUE 00pabaThiBaTh, OOBACHATH
PE3yNBTaThl IPOBEICHHBIX OIBITOB U AEIATh BHIBOIBI;
TOTOBHOCTb U CIIOCOOHOCTH IMTPUMEHSATh METO/IbI IO3HAHUS TIPU

PEIICHUHN MPAKTUYCCKUX 3a7a4,




TOTOBHOCTB M CITOCOOHOCTh IIPUMCHATH
MCTOAbI TO3HAHUA TTPHU PCHICHUN
MPAKTUYCCKHX 3aJ1a4,

4) chopMHUPOBAHHOCTH YMEHUS JaBaTh
KOJIMYECTBEHHBIE OIEHKH W TTPOBOIUTH
pacyeTsl 0 XUMUYECKUM PopMyiaM 1
YpaBHEHHSIM;

Y7 - yMeTb NpUMEHATh TOHATHE «MACCOBAs OIS
PacTBOPEHHOTO BEILIECTBA » B MPAKTUYECKOU ESITEILHOCTH;
Y8 - npoBOaUTH pacueThl Ha HAXOXKIECHUE MOJIEKYJISIPHOM
(hopMyIIBI YTIIEBOIOPOA TIO MPOAYKTaM CTOPAHHS U TIO €T0
OTHOCHUTEIBHOM TNIOTHOCTH M MAaCCOBBLIM JOJISIM 3JIEMCHTOB,
BXOJSIINX B €r0 COCTaB;

Y9 - pemath 3a1a4u ¢ IPUMEHEHUEM MOHSATUN: «KOJIMYECTBO
BEIIIECTBA», «KMACCA», «KMOJISIPHASL Maccay.

5) BiazeHue NpaBUJIaMU TEXHUKH
0€30I1aCHOCTH IIPU UCIIOJIb30BaHUU
XUMUYECKUX BEILIECTB;

39 - nmpaBuiia TEXHUKH O€30M1aCHOCTH MpH padoTe B
nmabopaTopuu;

Y10 - ucnonb30BaTh 3HAHUA O COCTABE, CTPOCHUU U
XMMHUYECKHX CBOMCTBAX BELIECTB I O€30IaCHOTO
IPUMEHEHHS B IPAKTUYECKOH e TETbHOCTH;

V11 - BnageTs mpaBuiamMu 0€30MacHOTO OOpaIIeHHs C
€IKMMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU
OLITOBOM XHMUU,

6) chOpMHUPOBAHHOCTH COOCTBEHHOM
MO3HIUH IO OTHOIICHHUIO K XUMHUECKON
uH(OpMAIINH, TTOITY4aeMON U3 Pa3HbIX
HUCTOYHHKOB;

Y12 - KpUTHUYECKHM OLEHHUBATh U HHTEPIPETHUPOBATH
XUMUYECKYI0 MH(POPMAIIUIO, COJEPXKAIYIOCS B COOOIICHUSIX
CpeAcTB MaccoBoil wuH(popmanuu, pecypcax MHrepHera,
HAy4YHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHMSI €CTECTBEHHO-
HAayYHOH KOPPEKTHOCTU B IIENSAX BBISBICHUS OMIMOOYHBIX
Cy)XJeHUi u popMupoBaHusi COOCTBEHHOM MMO3HIIHH;

Y13 - ocymecTBIATh MOUCK XMUMHUYECKOH HH(pOpMAIUU I10

Ha3BaHUSIM, WICHTH(HUKATOpaM, CTPYKTYPHBIM (dopMyIaMm
BEIIIECTB;
Y14 - npenctaBisaTh MyTH PEIICHUs TIIOOATBHBIX MPOOJIEM,
CTOSIIIUX nepen YeJI0OBEYECTBOM: IKOJIOTHUYECKUX,
OHEPIreTUYECKUX, CHIPbEBBIX, U POJIb XUMHUH B PEIICHUH 3THX
npobIIeMm.

7) nuist O0y4JaroIMXCsl C OTPaHUYECHHBIMU
BO3MOXHOCTAMHU 3JO0POBbs OBJIAACHUC
OCHOBHBIMH JJOCTYITHBIMH METOJIaMH
HAay4YHOI'O NO3HAHU

Y15 - n0y1b30BaThCA OCHOBHBIMH JOCTYIMHBIMU METOJAMHU
Haquoro IIO3HAHUA OJIA 06yqa101u1/1xc;1 C OI‘paHI/I‘-IeHHBIMI/I
BO3MOKHOCTSIMHU 3/I0POBBSI;

8) mist crenbIX U CIa0OBUISIINX
00yJaroImuxcst OBJIAZICHNE PaBUIIaMU
3aIUCH XUMHUYECKUX (HOpMYIT C
UCIIOJIb30BaHUEM PeNbe(hYHO-TOUCUHOM
cucteMbl o0o3HaueHuit JI. bpaiins.

VY16 - ny1st crienbIx v cIabOBUAAIINX 00YUJaIOMIUXCS YMETh
3aMHChIBaTh XUMUYECKUX (DOPMYIT C UCTIOTB30BaHUEM
penbedHO-TOUEYHOM cucTeMbl 0003HaueHuit JI. bpaitns

- TpeOOBaHUs K NPEAMETHBIM PE3ylbTaTaM

OCBOCHMS 0Aa30BOr0 Kypca OnoI0rNMu JOJIKHBI OTPaKaTh:

1) chopmupoBaHHOCTH MPEACTABICHUH O
pOJIH U MecTe OUOJIOTUHN B COBPEMEHHOM
HAyYHOH KapTUHE MUPA; TOHUMaHHUE POJIU
6uosioruu B pOpMHUPOBAHUU KPYro3opa u
(GYHKIIMOHATLHON TPAMOTHOCTH YeJIOBEKA
JUIsL pEIICHUs] TPAaKTUYECKUX 3a]1a4;

3 10 - pons 6uonoruu B GOpMUPOBAHUN COBPEMEHHOM
Hay4HOU KapTHHBI MUPA U B IIPAKTUYECKOHN ACSATEIBHOCTH
JTIOJIEH;

Y17 - noHUMATh U ONUCHIBATh B3aUMOCBSI3b MEXKIY
€CTECTBEHHBIMU HayKaMH: Onojoruei, (Gu3uKon, XUMHEH;
YCTaHABIIMBATh B3aUMOCBSI3b PUPOJIHBIX SIBJICHUII;

2) BiaJicHWE OCHOBOIIOJIAraloIUMHU
TIOHSATUSMH | MPEJCTABICHUSIMHU O )KHBOU
IIPUPOJIE, €€ YPOBHEBOM OpraHU3ALMU U
ABOJTIOIIUN;, YBEPEHHOE MOJ30BaHUE

311 - OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KIETKH 3YKapHOT
312 - posib HEOPTAHUYECKUX U OPTraHUYECKUX BEIIECTB
KIIETKIY;

313 - cTtpoeHne BUPYCOB;




OMOJIOTHYECKOW TEPMUHOJIOTHEHN 1
CHMBOJINKOM;

314 - BuanL 0OMEHA BEIIECTB;

315 - 0cOOEHHOCTH OJIOBOTO M OECTIONOr0 pa3MHOKECHHUS,
OHTOT'€HE3a KUBBIX OPraHU3MOB;

316 - oCHOBHBIE 3aKOHBI HACJIEACTBEHHOCTH U N3MEHUYNBOCTH;
317 - OCHOBHBIE MOJIOKEHHUS IBOJTIOLIMOHHON TEOPUH;

318 - noHsATHE BU/A U €70 KPUTEPUEB, MOMYJIALUS;

319 - runoTe3bl NPOUCXOKICHUS )KU3HU HA 3EMJIE;

320 - sTansl aHTPOIIOTEHE3A;

321 - noHATHE DKOJIOTHIECKUX (PaKTOPOB, OMOChEpshI
KpPYrOBOPOT BelIecTB B Ouocdepe;

VY18 - cpaBHUBaTH OMOJOTHYECKHE OOBEKTHI MEXAY COOOMU IO
3aJJaHHBIM KPUTEPUSM, JeTaTh BHIBOJILI M YMO3AKIIOUCHHUS Ha
OCHOBE CpaBHEHUS;

Y19 - npuBoAMTH NpUMEpPHI BEUIECTB OCHOBHBIX T'PYII
OPraHWYECKUX  COCIMHCHMH  KJIETKH (OENIKOB,  IKHPOB,
YIJI€BOOB, HYKJICMHOBBIX KHCIIOT);

Y20 - pacrio3HaBaTh MOMYJANHIO M OHWOJIOTMYECKUN BU IO
OCHOBHBIM MPU3HAKAM;

Y21 - 00BACHATH MHOrooOpasue OpraHu3MOB, NPUMEHSISA
HBOJIIOLIMOHHYIO TEOPHIO;

V22 - 00BACHATH MPUYNHBI HACIEACTBCHHBIX 3a00JICBaHMIA;
Y23 - cpaBHUBaTh HACJEICTBEHHYIO W HEHACJIEIACTBEHHYIO
M3MEHYHBOCTb;

3) B1ajiecHue OCHOBHBIMHM METOaMU
HAY4YHOT'O IMO3HAHMS, UCIIOIb3YyEMbIMHU
py OMOJIOTUYECKUX UCCIICIOBAHUSIX
JKMBBIX 00BEKTOB M DKOCUCTEM: OITHCAHHE,
HU3MEepeHue, MpoBeIeHNnEe HAOIOICHHIA,
BBISIBJICHHE U OLICHKA AaHTPOIMOTE€HHBIX
W3MEHEHUH B PUPOJE;

Y24 - ucnonp30BaTh OCHOBHBIE METObl HAYYHOTO IMO3HAHUS B
y4eOHBIX  OMOJOTHYECKMX  HCCIICIOBAHUAX,  IMPOBOJIUTH
OKCIIEPUMEHTHI 0 HU3YYCHUIO OHMOJOTHYECKHX OOBEKTOB H
SIBJICHH, 00BSACHSTH pe3YJIbTATHI 9KCIIEPUMECHTOB,
aHAIIM3UPOBATH UX, POPMYITUPOBATEH BHIBOIBI;

V25 - npeacraBisaTh OMOJIOTHYECKYIO WH(OpPMAIMIO B BHUIC
TeKcTa, TabnmuIlel, rpaduka, TuarpaMMbl U JIeIaTh BHIBOABI HA
OCHOBAHUH TPEJICTABICHHBIX JaHHBIX;

4) copMHPOBAHHOCTH YMEHHH
OOBSCHSTH PE3yJbTaThl OMOJIOTUYECKHUX
AKCIIEPUMEHTOB, PelIaTh dJIEMEHTApHBIC
OHOJIOrHYECKHE 3a1a4H;

Y26 - cocraBiATh CXEMBbl NEPEHOCA BEUIECTB M DHEPIMM B
aKocucTeMe (IIeny MUTaHus);

Y27 - BbEBIATH MOpQoIoruyeckue, (U3NOIOTHUECKUE,
MOBEJICHUECKUE AJaNTalli OPraHU3MOB K cpefie OOMTaHUS U
JeWCTBUIO YKOJIOTHUECKUX (DaKTOPOB;

5) chopMupOBaHHOCTH COOCTBEHHOMH
IIO3UIINHU ITO OTHOIICHUIO K
Oounosornueckoi nH(popmarmu,
HOquaeMOﬁ U3 pa3HbIX HCTOYHUKOB, K
IJI00ATBbHBIM SKOJIOTHUECKUM TpodieMam
U IIYTSAM UX PELICHUS.

V28 - [OpuBOAWUTH  JIOKA3aTelbCTBA  HEOOXOIUMOCTH
COXpaHeHHs OMOpa3HOOOpa3us A YCTOHYMBOTO Pa3BUTHS U
OXpaHbl OKPYXKAIOIIEH Cpeabl;

Y29 - ¢QopmymupoBaTh  THINOTE3bl Ha  OCHOBAaHUH
MPEIJIOKEHHON OMoIornueckod MHGpOPMAIMK W TpeaiaraTh
BapHaHTHI IPOBEPKU TUIIOTE3;

Y30 - OIICHHUBATh JIOCTOBEPHOCTD OHMOJIOTUYECKON
nH(OpMAIINHY, TIOTYYCHHON U3 Pa3HBIX HCTOYHHUKOB, BBIJICISTH
HEOOXOoauMyr0 HMHGOpPMAIMI0 Il  HMCIOJB30BaHUS €€ B
y4eOHOU IEATENBHOCTH U PEIICHUN PAKTHYECKUX 3a71a4;

Y31 - oineHuBaTh poOJib JOCTH)KEHUWA TE€HETHKH, CEJICKIUH,
OMOTEXHOJIOTHH B MPAKTUYECKON NEATEeIHLHOCTH YENIOBEKa U B
COOCTBEHHOI >KH3HU.




3. COAEPKAHUE YYEBHOI'O ITPEJIMETA
3.1 O0beM yueOHOT0 nmpeamera

Bun yuyeOHo# padoThI

O0BeM B yacax

Bcero 114
Bo B3anMoaeliCTBHH ¢ NIpenoaaBaTeieM 114
B Tom umce:

meopemuueckoe ooyuenue 106
npakxmuyecKue 3aHAmus 8

KouncyabTanuun

IIpome:xkyTouyHas arTecranus B ¢popMe 1 pepeHIIUPOBAHHOIO 3a4eTa

3.2 HauMeHOBaHUE OCHOBHBIX Pa3/1eJ/ioB
Paznen I buonorus
Pazgen I OOmiast n HeopraHuyeckasi XUMHS
Pazpgen I Opranunyeckas xumus




4. TEMATHYECKOE IINTAHUPOBAHHME YYEGHOI'O ITPE/IMETA

HanmenoBanue Coaepixkanue yueOHOro MaTepuasa, NpakTHYecKue padoTbl, CCMUHAPCKHE 3aHATHS, caMocTosATebHast | O0bem
pa3nesioB padoTa 00y4arImuxcs. 4acoB
U TeM
1 2 3
Pasznea I buoaorns 36
Tema 1.1 buosorusas — | Cogepxxanue yueOHOro MmarepuaJjia
COBOKYIHOCTL Hayk 0 | JKuBas npuposa Kkak 00BbeKT n3ydeHus: Onosoruu. MeTobl UCcie0BaHus JKUBOUM MPUPO/IbI B OMOJIOTHH. 2
"KUBOY NpHUpoze. Omnpenenenne ®U3HU (C MPUBJICUEHUEM MaTepHalia U3 XMMHUH). YPOBHU OPraHU3alH KU3HU.
MeToanl HAyYHOIO IIpakTnyeckue 3aHsATHA (He MPEeIYCMOTPEHbI)
NMO3HAHMSA B OMOJIOTHH
Tema 1.2 Knnerka Coaep:xkanue yueOHOro MaTepuajia
Uctopus nzyuenus knetku. OCHOBHBIE MTOJIOKEHHS KJIETOYHOI Teopuu. KineTka — CTpyKTypHO-() yHKIIMOHAIBHAS 8
(anemeHTapHas) enuHuna ku3HU. CTpoeHue KieTKU. [IpokaproThl U 3yKapuOThl — HHU3IIME U BHICIINE KIETOYHbIE
OpraHU3MBI.
OcHOBHBIE CTPYKTYpHBIE KOMITOHEHTHI KJIETKH 3yKapHoT. Kierounoe siapo. @yHKIMS siipa: XpaHEHHE,
BOCIIPOM3BEICHHE U Tepeiaua HacaeICTBEHHON HH(OpMAIK, PETYISIINA XUMAYECKON aKTUBHOCTH KIIETKH.
CrpykTypa 1 QyHKIIMH XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. broornueckoe 3Ha4eHne XUMHUUECKUX
3JIEMEHTOB.
Heopranunueckue BeniecTsa B cOCTaBe KIETKU. Pojb BOJIbI Kak pacTBOPUTENS U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEHN
Cpeibl OpraHNU3MOB.
VYrneBoas! 1 munHIb B KieTke. CTpykTypa u 6uonorndyeckue pynkuuu 20 6enkoB. CTpoeHne HYKICOTHIOB U
cTpykrypa nonunykiaeotuaubix nemnen JJHK n PHK, ATO®.
Bupycel u 6akrepuodaru. Heknerounoe ctpoeHue, sKM3HEHHBIN [IMKII  €T0 3aBUCUMOCTH OT KJIETOYHBIX (hopM
KU3HHU. Bupycbl — B0o30yauTenu nHQEKIMOHHBIX 3a001€BaHU; MOHATHE 00 OHKOBUpYcaxX. Bupyc nMmmyHoaeduiura
yenoseka (BUY). [Ipopunakruka BUY-undexmm.
1 | Kinerka — cTpykTypHO-(yHKIIMOHANIBHAS (JIEMEHTApHAs) €IUHHIIA )KU3HH.
2 Heoprannueckue BeliecTBa B COCTaBe KIETKH.
3 | Oprannyeckue BelecTBa KJIETKU
4 | OcHOBHBIE CTPYKTYPHbIE KOMIOHEHTHI KJIIETKHA SyKapuoT
IIpakTnyeckne 3aHATHSA (He MPeXyCMOTPEHbI)
Tema 1.3 Opranuszm Copep:xxaHue y4e0HOro MmaTepuaja
Opranusm — eauHoe 1enoe. Muorooopasue oprann3mMoB. OOMEH BELIECTBOM U YHEPTHEH ¢ OKpyXKaroliei cpenoit 14

KakKk HCOGXOI[I/IMOG YCJIOBUC CYHICCTBOBAHMUS )KUBBIX CUCTCM.




CnocoOHOCTh K CaMOBOCTIPOM3BEICHUIO — OJTHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OpPraHU3MOB. JlenieHue KIeTKu
— OCHOBA POCTa, Pa3BUTHS U Pa3MHOKEHHS OpraHu3MoB. becnonoe pasMHokeHHe.

[TooBoii mporiecc u 1moaoBoe pazMHox)eHHe. OTII0I0TBOPEHHE, €r0 OMOJIOTHYECKOe 3HAUCHHE.

[Tonarue 06 MHAMBUIYATHHOM (OHTOTEHES), SMOPHOHAIILHOM (3MOpUOTeHe3) U TTOCTIMOPHUOHATIHLHOM Pa3BUTHH.
WNHauBHyanbHOE pa3BUTHE YEIIOBEKA U €T0 BO3MOYKHBIE HAPYILICHHUS.

OO01mue npeacTaBIeHUs O HACTIEACTBEHHOCTH U U3MEHUYUBOCTH. [ eHeTHYecKkasi TepPMUHOJIOTHS U CHMBOJIUKA.
3akOHOMEpHOCTH HaciegoBanus. HacinegoBanue npuszHakoB y yenoBeka. [looBbie xpomocombl. CUEIIIEHHOE C
MOJIOM HacenoBanue. HacnencrBeHHble 00JIe3HH YelIOBEKa, MX MPUYHHEI U MTpodunaktuka. CoBpeMEHHbBIE
MIPE/ICTABIIEHUS O T€HE U T€HOME.

I'eneTnueckue 3akOHOMEpHOCTH U3MEeHUnBOCTH. Kiaccudukanus GopM M3MEHUYUBOCTH. BiusiHue MyTareHoB Ha
OpraHu3M 4YeJI0OBEKa

[Ipenmer, 3anaun 1 METOIBI ceneKIMuU. ['eHeTnueckne 3akOHOMEPHOCTH cenekunu. Yuenue H.M. BaBuiiosa o
LEHTpPax MHOT000pa3us U MPOUCXOXKIACHUS KYIbTYPHBIX pacTeHUN. bruoTexHomnorus, ee 10CTHKEHUs, epCHeKTUBRbI

pa3BUTHA.
1 OOMeH BemecTB 1 MpeoOpa3oBaHNe YHEPTHH B KIIETKE

2 Jlenenue KneTox

3 Pa3zmHOKEeHUE KUBBIX OPraHU3MOB

4 NuauBuayanbHOE pa3BUTHE OPraHU3MOB

5 NuauBuyanbHOE pa3BUTHE YETTOBEKA.

6 OCHOBBI T€HETUKHU

7 3aKOHOMEPHOCTH HACJIEN0BaHUs

8 HacnencTennsle 601€3HM Ye0oBeKa, MX MPUYUHBI U TPOpUIaKTHKA
9 ['eneTnyeckne 3aKOHOMEPHOCTH U3MEHUHUBOCTH

10 | [Ipenmer, 3aja4u U METOIbI CEJIEKIIUU.

IIpakTnyeckne 3aHATHSA (He MPeXyCMOTPEHbI)

Tema 1.4 Bun

Copep:xxaHue y4eOHOro MmaTepuaJja

DBOJIOIMOHHAS TEOPUs U €€ POJIb B GOPMUPOBAHUN COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI MHpA.

Bupn, ero xpurepuu. [lonynsanus kak cTpykTypHas equHuna Buaa u 21 ssomtonnu. CHHTETHYECKAsk TEOPUS IBOJIIOLUN
(CTD). Asmxymue cuitbl 3BoJtonuu B cootBeTcTBHM ¢ CTD. Pesynbrare! spostonun. CoxpaHeHne MHOTO00Opa3ust
BUJIOB KaK OCHOBA YCTOMUMBOTO pa3BuTHs Onocgepbl. [IpuarHbI BEIMUpAaHUS BUJIOB.

buonornueckuii mporpecc u OMOJOTHUECKHUI perpecc.

['unoTe3bl MPOUCXOXKAEHUS KUZHU. Y CJI0KHEHHE KUBBIX OPraHU3MOB Ha 3eMJle B MPOLIECCE IBOIOLIUH.
AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTHU. J[0Ka3aTenbCcTBa POACTBA YEIOBEKA C MIIEKOMUTAIOLIUMU KUBOTHBIMU.
DKkosornyeckre (hakTopbl aHTPOIIOTeHe3a: YCIOKHEHHE MOMYIISIIMOHHON CTPYKTYPbI BUJa, H3TOTOBJICHUE OPYIUi




TpyZa, IEPEXO] OT PACTUTEIBLHOIO K CMEIIAHHOMY THILy ITUTaHMs, NCIIOJIb30BaHue OrHs. [losBIeHNE MBICTUTEIbHON
JIEATEIbHOCTH U YICHOPA3AeIbHON pedn. [IpoucxoxkIeHne 4eI0BEeYEeCKUX pac.

DBOJIIOIMOHHAS TEOPUs U €€ PoJib B GOPMUPOBAHUN COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHbBI MHpa

Bupn, ero kpurepuu.

T'unoresnr MPOUCXOKACHUS KU3HU

1
2
3 | buonoruveckuii mporpecc u OMOJIOTHIECKUN perpecc.
4
5

AHTPOTIOT€HE3 U €0 3aKOHOMEPHOCTH.

IlpakTnyeckue 3ausiTus (He NPeTyCMOTPEHbBI)

Tema 1.5 DKocucTeMBbI

ConepxaHue y4eOHOro Marepuasa

[IpenMeT u 3a1a4u SKOJIOTUU: yYE€HUE 00 3KOJOTHUEeCKUX (haKTopax, ydeHHe 0 cOOOIIecTBaX OpraHM3MOB, YUEHHE O 4
ouochepe.
Dxosiorudeckue (akTopbl, 0COOCHHOCTH WX BO3JEHCTBUS. DKOJIOTHYECKas XapaKkTepucTuka Buaa. [lonsatue 06
IKOJIOTHUYECKUX cucTeMax. Llenu muranusi, Tpodudeckue ypoBHH. BUOT€oIieH03 Kak SKOCUCTEMA.
buocdepa — rmobanpHas skocucrema. Yuenue B. WM. Bepnaackoro o 6uocdepe. Posb )KMBBIX OpraHU3MOB B
6uocdepe. buomacca. bronornueckuit KpyroBopoT (Ha MpuMepe KpyroBopoTa yrieposa).
OcHoBHbIE HampaBiIeHUs BO3ACHCTBUS yesnoBeka Ha ouocdepy. Tpanchopmarins eCTECTBEHHBIX SKOJIOTHUYECKUX
cucteM. OCOOCHHOCTH arpO3KOCHCTEM (arporeH030B).
1 | ITpeamer u 3aga4u SKOJIOTUH
2 | Dkocucrema
3 | buocdepa — rimobdanpHast S5KOCUCTEMA.
4 | OcHOBHBIE HaNpaBJICHNUs BO3/ICHCTBUS YeJI0BeKa Ha Ouochepy
Paznen I1 O0masi m Heopranmyeckasi XuMus 36
BBenenue Copep:xxaHue y4e0HOro MmaTepuaja 2
XumHuueckasi KapTHHA MUpa KaK COCTaBHAs 4YacTh €CTECTBEHHOHAYUYHON KapTUHBI Mupa. Poiab XUMUM B )KU3HU
coBpeMeHHOTO o0mecTBa. HoBelinmme 1OCTHKEHUSI XUMUYECKOW HayKU B IJIAHE PA3BUTHS TEXHOJOTHUN: XUMUYECKas
TEXHOJIOTUSI—OHOTEXHOIOTHsl— HAHOTEXHOJIOTHA. [[prMeHeHrne JOCTHKSHHUI COBPEMEHHON XUMUU B TYMaHUTAPHOM
chepe AesITeNHHOCTH O0IIECTRA.
IIpakTnyeckne 3aHATHSA (He IPeXyCMOTPEHbI)
Tema 2.1 Ilpeamer Copep:xxanue y4e0HOro MmaTepuaja
XMMHUHU [Mpenmer xumun. BemectBo. ATom. Monekyna. XuMHUYeCKHii 3J1eMeHT U (JOPMBI ero cymiecTBoBaHus. [IpocThie u 2
CJIOKHBIE BelIeCTBA. AJUIOTPONHS U €€ TPUUYUHBL.
IlpakTnyeckne 3ausiTus (He NPeTyCMOTPEHbBI)
Tema 2.2. Coaep:xkanue yueOHOro MaTepuajia
Iepuoanueckuii 3axkoH | OtkpseiTue [lepuoanueckoro 3akoHa. [lepuonnueckas cucrema xumudeckux 3meMenToB Jl. M. MenneneeBa kak 2




u [lepuoanyeckas rpadudeckoe otroopakenue [leproamueckoro 3akoHa.

CHCTeMa XUMHYECKHX [Tepuoanueckuii 3aKOH ¥ CUCTEMA B CBETE YUEHHUS O CTPOCHUU aTOMa. 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUS
asnemenToB /1. K. AJICKTPOHHBIX 000JI0YEK aTOMOB M XMMHYECKUX CBOMCTB, 00Pa3yeMbIX AJIEMEHTAMHU ITPOCTHIX U CJIOKHBIX BEIICCTB.
MenaeaeeBa 3nauenue [lepuoanueckoro 3akona u [lepuoanueckoit cucremsl xuMuueckux semeHToB J. . MenpaeneeBa nms

pa3BUTHSI HAYKU M IOHUMAaHUS XUMHUYECKOM KapTUHBI MUpA.

1 | [lepuoandeckas cuctemMa XxuMudeckux 31emMeHToB Jl. V. MenneneeBa kak rpadudeckoe 0TOOpaKeHUE
ITeproanyueckoro 3akoHa

2 | Ilepnoauyeckuii 3aKOH M CUCTEMA B CBETE YUEHHUSI O CTPOEHUHU aTOMa

IIpakTuyeckue 3ansiTus Jlaboparopnas padora Nel «MoaenupoBanue mocrpoenus [lepuoanueckoit Tabmuipt
XUMHWYCCKHUX DJIEMECHTOB)

Tema 2.3. Copep:xxaHue y4e0HOro MmaTepuaja

XumMHu4eckas CBA3b IIpupona xumuueckoii cBs3u. KoBaneHTHas CBs3b: HENOJLIPHAA U nossApHasd. MonHas cBa3b. KaTHOHBI 1 aHHOHBL.
Merannnyeckas cBsa3b. Bogopoanas cBa3b. B3anMOCBA3b KPUCTAIIIMYECKUX PEIIETOK BEILIECTB C PA3JINYHBIMU
TUIIAMU XUMUYECKOU CBA3H.

1 | ITpupona xumuueckoil cBsizu. KoBaneHTHas cBA3b: HENOJsIpHas U nojsipHas. MoHHas

2 | Merannuueckas cBsi3b. Bogopo/iHas CBA3b.

IIpakTHyeckne 3aHATHSA (He IPeXyCMOTPEHbI)

Tema 2.4. Bona. Copep:xxanue y4eOHOro MmarepuaJja

Bona B npupose, ObITy, TEXHUKE U Ha TPOU3BOICTBE. DU3NUECKHE U XUMHUYECKHUE CBOMCTBA BOJIBL.

3arpsi3HUTENN BOBI M CIOCOOBI OUUCTKH. JKecTkas Boaa u ee ymsardenue. OnpecHeHue BOJIbI.

ArperatHble COCTOSIHUSI BOJIBI M €€ MEePEX0/Ibl U3 OJIHOTO arperaTHoro COCTOsIHUS B Apyroe. PactBopeHue TBepbix
BEILECTB U Ia30B. 3aBUCUMOCTb PACTBOPUMOCTH TBEPABIX BELIECTB U I'a30B OT TeMIieparypbl. MaccoBas 40
BEIIECTBA B PACTBOPE KaK CIIOCOO BBIPAXKEHUS COCTaBa PacTBOpa.

1 | Boma. ®u3znueckne U XUMHYECKHE CBOMCTBA BOJbI

2 | 3arpsi3HUTETHN BOJBI U CLIOCOOBI OYMCTKHI

3 | PacTBOpeHue TBEPBIX BELIECTB U I'a30B.

IIpakTnyeckue 3aHATHS
ITpakTuyeckast padota Ne 2 «[IpuroToBieHrne pacTBOPOB 33JaHHOM KOHIICHTPALIUN

Tema 2.5. Copep:xxaHue y4e0HOro MmaTepuaJja

Xumuueckne peakuun | [lonstue o xummuueckoi peakuuu. TUIBI XUMUYECKUX peakiuid. CKOpocTh peakuu U (PakTOphl, OT KOTOPBIX OHA
3aBUCHUT. TerioBoi 2h(HEKT XUMHIECKOW peakIni. XMMUIECKOE paBHOBECHE M CIIOCOOBI €0 CMEIIICHHS.

1 | ITonsiTHe 0 XUMUYECKOM peakuu. THUITbI XUMUYECKUX PEAKIIHIA.

2 | CkopocTh peakiuu U GaKkTOpbl, OT KOTOPHIX OHA 3aBHCHT.

3 | Xumudeckoe paBHOBECHE M CTIOCOOBI €r0 CMEIIICHHS.




IlpakTnyeckne 3ausiTus (He NPeTyCMOTPEHbBI)

Tema 2.6
Heopranuueckue
cOoeIMHEeHUA

ConepxaHue y4eOHOro Marepuasa

Knaccudukanmst HEOpraHM4IeCKuX COeTUHEHNN U uX cBorcTBa. OKCHIIBI, KHCIIOTHI, OCHOBaHUsI, conu. [loHsTre o
ruapoiunse cosell. Cpesia BOJHBIX PACTBOPOB COJIEH: KUciasl, HEUTpalbHas, meno4yHas. Bogopoanslii nokasarens pH
pacTtBopa.

Mertamnel. O6mue puznyecKkue 1 XuMUIeCKHe CBOWCTBA METAJLIOB.

Hemeramnpl. O011ast XapakTeprcTHKa TJIABHBIX MOATPYII HEMETANIOB Ha TPUMEpPE TajJoreHoB. Baxkueiimme
COEIMHEHUS] METAJNIOB U HEMETAJUIOB B MPUPOJIE U XO3IUCTBEHHOM JIEATETbHOCTH YEJIOBEKA.

Krnaccudukanmst HEOpraHM4IeCKuX COeTMHEHNUN U UX CBOMCTBA. OKCHIIBI, KHCIIOTHI

OcHoBaHUS, COIH

[ToHsiTHE O THIPOTHN3E COTIEH.

MeTanibl

Hewmeramel.

AN NP WIN|—

Baxkueiimue coefJMHEHNST METAILJIOB M HEMETAJJIOB

12

IIpakTHYecKkHne 3aHATHA
[Tpaktrueckas padora N4 BzanmonelicTBHE METAIIOB C paCTBOPAMHU KHCJIOT U COJICH.

Paznea 111 Oprannyeckasi Xumust

42

Tema 3.1
Opranunyeckue
coeMHEeHHUs

Copep:xxaHue y4e0HOro MmaTepuaJja

OCHOBHBIE TIOJIOKEHHUSI TEOPUN CTPOCHUS OPraHMUYECKUX COeAMHEHUI. MHOrooOpas3ue opraHn4eckux CoOeInHEHHM.
[TonsiTue nzomepumu.

VYrneopopoasl. Ilpenenbuble 1 HenpeaeapHbIe yriaeBo1opoabl. Peakius nonumepusauuu. [IpupoiHbie HCTOUHUKH
YIJI€BOIOPOAOB. YTIEBOAOPOABI KAK OCHOBA MEXAYHAPOAHOIO COTPYIHUYECTBA U BAKHEHIIINNA UCTOYHUK
dbopmupoBanus 0roxera PO.

Kucnoponconep:kamue opranndeckue Bemectsa. IIpeacraBurenn KucaopoacoaepKamux OpraHn4eckux
COCIMHEHUI: METUJIOBBIN U STUJIOBBIN CIIUPTHIL, NNIMLIEPUH, YKCYCHAs! KACIIOTA.

JKupsl kak cioxkHbIe 3QUPBI. AJTKOTOJIU3M U €r0 OTPAXKEHHUE B IIPOU3BEICHUAX XY10)KECTBEHHOH JINTEpaTyphl U
n300pa3UTEIHLHOIO HCKYCCTBA.

VYri1eBoAbl: TIIIOKO3a, KpaxMall, LEeJUTFII03a.

A3zoTcoaepikaiie opraHu4eckrue coeIMHeHMs. AMHHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHne U OnoJornyeckas
dbynakuus 6enkoB. [[BeTHBIC peakiiuu OEIKOB.

[Inactmaccel 1 BonokHa. [ToHsTHE 0 MIIacTMaccax ¥ XUMUYECKUX BOJIOKHAX. HartypanbHble, CHHTETUUECKHE U
UCKYCCTBEHHbIE BOJIOKHA. [IprMeHeHe oJIMMepOB B MPUKJIAAHOM M KJIACCHYECKOM M300pa3UTENbHOM HCKYCCTBE.

1 | OcHOBHBIE MOJIOKEHUS] TEOPUU CTPOCHUSI OPTAHUYECKUX COCTMHEHUN

2 | IlpenenbHble yIriaeBOOPOABI.

32




HenpenenbHabie yriaeBog0opoIbl

[IpupoiHbIE ICTOYHUKH YIIIEBOIOPOJIOB.

Kucnopocomepkaniyue opraHndecKue BeIecTBa.

Crpoenue u Ouonornueckasi GyHKIUs OEIKOB

Kupbl kak crokHble 3(Upbl

RN N[k |W

Yrnesoanl

9 | A3oTconepkaiiye OpraHnuecKiue COeIMHEHUS.

10 | IlmacTMacchl U BOJIOKHA.

11 | HaTypasibHbIE, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJOKHA.

12 | IlpuMeHeHre NOIMMEpPOB

IIpakTHYeckne 3aHATHA 2
JlaGopaTtopHnas padota Ne 3«O3HaKOMIIEHHE C KOJUIEKITMEH 00pa3oB HEPTH U MPOIYKTOB €€ MmepepadboTKH.
O3HaKOMJICHHE ¢ KOJUICKIIMEH KaydyKOB M 00pa3IiaMu U3/IeTUil U3 Pe3HHBD.

Tema 3.2 Xumus u Copep:xxaHue y4e0HOro MmaTepuaJja

KH3Hb XWMHUS 1 OPraHHu3M yYeloBeKa. XMMUYECKUE 3JIEMEHTHI B Opranu3Me uenoBeka. Oprannyeckue 1 HeOpraHu4ecKue 8

BCIICCTBA.
OCHOBHBIE )KH3HEHHO HEOOXOIMMbIC COSTMHEHUS: OCJIKH, YTIICBOIbI, )KUPbI, BATAMUHBI. Y TJICBOIBI — TJIABHBIN
MCTOYHMK YHEPTUU OpraHu3ma. Poiib ®UpPOB B opranu3mMe. X0JIECTEpUH U €ro Pojib B 3JI0POBHE YEIIOBEKA.
MuHepaibHbIE BEIIECTBA B IPOAYKTaX MUTaHUs, MULIeBbIe 100aBKkU. COaTaHCHPOBAaHHOE MTUTAHUE.

Xumus B 0biTy. Boma. KauectBo Bosibl. Motomue

1 | XuMusi 1 OpraHn3M 4esIOBeKa.

2 | OCHOBHBIE KU3HEHHO HEOOXOIUMBIE COCIUHEHUS

3 | MuHepasibHbIE BENIECTBA B MPOAYKTAX MUTAHUS

4 | Xumus B ObITY

IlpakTnyeckne 3ausiTus (He NPeTYCMOTPEHbBI)

IIpoMe:xxyTOYHAs aTTecTallds B BUAe IH(PPepeHIIHPOBAHHOIO 324€Ta BO BTOPOM CeMecTpe

Bcero

114




5. YCJIOBUSA PEAJIMZALIMU ITPOI'PAMMBI YYEBHOI'O TIPEJMETA
5.1.J1us1 peanu3anuu padodeil mporpaMMbl y4eOHOI0 npeaMera J0JKHbI ObITH

NpeayCMOTPEeHbI cJieAyIolue crelualbHble MOMeleHusi: yueOHbIN KaOnHeT « XUMHH U OMOJIOTUN» C
naboparopueii 1 1a00paHTCKON KOMHATOM, B KOTOPOM MMEETCSl BO3MOKHOCTh 00ECTICUNTh CBOOOTHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHATHUS U NEPUO]] BHEYYEOHOMN AeATeIbHOCTH 00y4YaIOIUXCS.
[Tomemnenne kabMHETa JOMHKHO YIOBIETBOPSITH TpeOoBaHUIM CaHUTAPHO-ITHIEMUOIOTUYECKUX TTPABIIT
u HopMmatuBOB (CanlluH 2.4.2 Ne 1178-02) 1 ObITh OCHAIIIEHO TUITOBBIM 000PY0OBAaHHUEM, YKA3aHHBIM B
HACTOSIINX TPeOOBAHUSAX, B TOM UHCIIE CIIEHUAIN3UPOBAHHON yueOHOI MeOebIo B CPEeCTBAMU
oOyueHus1, JOCTATOYHBIMU JJIs1 BBIMOJIHEHHs TPEOOBAHUM K YPOBHIO MOJATOTOBKU O0YYaAIOLIUXCSL.

O6opynoBanue yaeOHOTO KaOMHETa: JEKIIMOHHBIE MECTa JUIsl CTYACHTOB, CTOJ JIJISl TPEroaaBaTers.
Aynuropus o0opynoBaHa y4eOHOM TOCKOW M TEXHUYECKHMMH CPEICTBAMH OOyuYeHHUS — KOMIIBIOTED,
BUJICOIIPOCKTOP, FKPaH.

Crennpl nmis yuyeOHBIX TOCOOWMM W HArJSIHOTO MaTepuaia (HaTypajdbHble OOBEKTBHI, MOJCIH,
npubopsl M HAOOpPBl Sl TOCTAHOBKM JIEMOHCTPAI[MOHHOTO M YYEHMYECKOIO OJKCIIEPHUMEHTA;
BCIIOMOTaTelIbHOE 000PYI0BaHNUE U MHCTPYKITUH, TAOJIUIIBI, TUTAKATHI).

5.2. UaopmannonHoe odecnevyenne peaausanun padoyeili mporpaMmmbl

5.2.1. OcHOBHbIE NeYATHbIE HCTOYHUKHT

1.MamonToB, C.I'., 3axapor B.B. OO6mrast Owomorus: VY4eO.qJis CTYACHTOB CPEIHUX
cneil.yue0.3aBenenuit/C.I.MamonTos, B.b.3axapos. — M.: Beicmr. mik., 2019.

2.Kamenckuii, A. A. O6mrast Owomorust 10-11 kmacc: Yueb. ana o6mieoOpa3oBaTeIbHBIX
yupexxaenuit/ A. A. Kamenckuii — M.: JIpoda, 2018.

3.Tabpuensn, O.C., Xumusa a1  npodeccuii W CHCNHAIBHOCTEH  TEXHHUYECKOTO
npo¢unst/O.C.I'abpuensn . M.:M3narenbckuit eHTp «Akanemusi», 2020.

4.Epoxun, FO.M. Coopuuk 3agad u ynpaxksHennii nmo xumun/lO.M.Epoxun. M.: M3gatenbckuit
LEHTp «Akagemus», 2015.

5.2.2. MuTepHeT-pecypcChl

1. Tapmmn, A.Il. Opranuyeckass XuMUsi B pUCYHKaX, TaOJIMIAaX, cXxeMax : ydeOHOe mocoOue aiis
cpennero npodeccuonanbHoro obpaszoBanus/ A. Il. Napmun. — 3-e¢ w3a., uchp. u gon. — Mocksa :
WznarensctBo FOpaiit, 2020. — 240 c. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-
04816-2. — Texkcrt : anmektponnsbIit // OBC Opaiir [caiiT]. — URL: https://urait.ru/bcode/454130

3. I'muuka, H. JI. O6mas xumus B 2 T. B 2 1.: yue6nuk mist CI10.. — 20-e u3a., nepepad. u gomn. —

Mocksa : U3parensctBo FOpaiit, 2020. — 357 ¢. — (Bwicmee o6pa3oBanue). — ISBN 978-5-9916-9353-
0. — Texkct : anexrponnsiii // DBC KOpaiit [catit]. — URL: https://urait.ru/bcode/451561

4. Kawmwmnckuii, B. A. Opranwveckas xumuss B 2 4. Yacte 1: y4eOHWK I CpeIHErO
npodeccuoHabHOro oo6pazoBanus / B. A. Kamunckuit. — 2-¢ wu3n., ucnop. W jgon. — MoOCKBa :
MznarensctBo FOpaiit, 2020. — 287 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-
02909-3. — Texcr : anexrponnsiii // DbC KOpaiit [caiit]. — URL: https://urait.ru/bcode/453151

5. lluoynesckwuii, A. FO. buonorus. B2 1. Tom 1. B 2 4. Yacte 1 : y4eOHHUK U IPAKTUKYM JJI BY30B /
A. 1O. Illubynesckuii, C. I'. MamonToB. — Mocksa : U3natensctBo IOpaiit, 2020. — 297 ¢. — (Bricmiee
obpazoBanmne). — ISBN 978-5-534-00118-1. — Tekct : snektponnbii / OBC HOpait [caiit]. —
URL: https://urait.ru/bcode/452918

6. buosorus : y4eOHMK ¥ TIPAaKTUKYM I CpeaHero mnpodecCHoHaIbHOTO 00pa3oBaHus /
B. H. Speirun [u ap.] ; mon penaknueit B. H. Speiruna. — 2-e u3zn. — Mocksa : M3narensctBo FOpaiT,
2020. — 378 c.— (IIpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-09603-3. — Texkcr :
AJIEKTPOHHBIN /! 3BC HOpaiir [caift]. — URL: https://urait.ru/bcode/450740



6. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPE/IMETA

Pe3yabTaTnl 00yyeHus

Kpurepum ouenkn

MeToabI OLIEHKH

3HaTh:

- CBSI3b XMMHH C Pa3IMUYHBIMU 00JIACTSIMU
YeJI0BEUECKOr0 3HAHNUS,

- OCHOBHbIE TIOHATUS XUMHH: aTOM, MOJIEKYJIa,
Ka4EeCTBEHHBIN U KOJMYECTBEHHBIN COCTAB , 3aKOH
COXPaHEHHUS MaCCHI;

— CTPOCHHE aTOMA, DJIEKTPOHHBIX 000I0YEK,
(GbOpMyIHPOBKY MEPHOJUIECKOTO 3aKOHA
JA.N.MeHnneneena;

- c1ocoOBI 00pa30BaHUS XMMHUYECKOM CBSI3U: HOHHOM,
KOBAJIEHTHOW, METAJUIMYECKOM, BOJOPOIHOM;

- CTpOEHHUE U CBOMCTBA BOJIbI, POJIb PACTBOPOB B
MIPUPOJIE U )KU3HU YEJIOBEKa;

- 3aBUCUMOCTb CKOPOCTH pEaKLUU OT Pa3IMuHbIX
(baxTopoB;

- CTpOEHHUE, CBOMCTBA, MPUMEHEHNE OCHOBHBIX
METaJUIOB U HEMETAJLJIOB;

- CTpOEHUE, MOTYYeHHE, CBOICTBA OPraHUYECKIX
BEILIECTB.

- TIpaBUJIa TEXHUKH O0€30MMaCHOCTHU TIPH padoTe B
nabopaTopuu;

- posib OuonoTUU B (GOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpPa U B IIPAKTUYECKOMN
JIESITETLHOCTH JIIO/ICH;

- OCHOBHBIE CTPYKTYpHbIE
9YKapuoT;

- poOJib HEOPraHWYECKUX U OPraHMYECKUX BELIECTB
KJIETKH;

- CTPOEHHUE BUPYCOB;

- BUBI OOMEHA BEIIECTB;

- 0COOEHHOCTH TIOJIOBOTO U OECIIONOr0 Pa3MHOKEHUS;
- OCHOBHBIE 3aKOHBI HACJIEICTBEHHOCTH U
M3MEHYUBOCTH;

- OCHOBHBIE TIOJIOKEHUS IBOJIIOIIMOHHON TEOPHH;

- IOHSTUE BU/IA U €T0 KPUTEPHUEB, MOMYIISIUS;

- TUIIOTE3bl TPOUCXOXKICHUS )KU3HU Ha 3eMJIe;

- ATalbl aHTPOIIOTEHE3A;

- IOHSITUE YKOJIOTHYECKHX (haKTOPOB, OHOChEpHI.

KOMIIOHCHTBI  KJICTKH

CrereHb 3HaHUS
MaTepuaia Kypca,
HACKOJIBKO JIOTUYHO U
SICHO M3JIaraeTcs
MaTepHal, He TpeOyeT Ju
OH JIOIOJIHUTEIbHBIX
MMOSICHEHUH,

OrtBeuaeT
oOyuJaroIuiicst Ha Bce
JOTIOJTHUTEIbHBIE
BOIIPOCHI TIPETIOAaBaTEIIs.

Texynui KOHTPOJIb:
WHAUBUAYaJIbHBIN U
(bpoHTaTBHBII OnpoC
B XOJI€ AyAUTOPHBIX
3aHATUH B
MACbMEHHOU U
ycTHOM (hopme,
TEMAaTHYECKUI
KOHTPOJIb B
MUCbMEeHHOU (hopme,
KOHTPOJIb
BBIMIOJTHEHUS
WHIAUBUIYAIbHBIX U
rPYNIOBBIX 3a/IaHUIA.
IIpomexyrounas
aTTecTauus

YMmers:

- PacKphIBaTh HAa IPUMEpaxX POJIb XUMUN
(bopMHpOBaHUN COBPEMEHHOW HAYYHOM KapTHHBI MUpa
U B IPAKTUYECKOHN NEATEIBHOCTH YEIOBEKA,;

- NPUMEHATH IPABUJIA CHCTEMATHYECKOU
MEXIYHapOAHON HOMEHKJIATyphl KaK CpeICTBa
pa3nuyYeHus U UICHTU(UKALMY BEIECTB [0 UX COCTaBY
U CTPOCHHUIO;

- COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYITBI
OpPraHUYECKUX BELIECTB KaK HOCUTENel HH(pOpMaIu o
CTPOEHHH BEILECTBA, €r0 CBOMCTBAX U

Hackonbko ¢cBO60HO
0o0y4JaronIuiicss onepupyeT
€CTECTBEHHOHAY4YHOU
TepMuHOJIOTHEd. Moxker
T BEPHO
OXapaKTepU30BaTh
OnoJIOruYecKue,
XUMHYECKHE U
9KOJIOTHYECKUE TTPOIECCHI.
Hackomnpko
CaMOCTOSITENTLHO, IOTHYHO

BeicTynienus ¢
pedepaTraMu, OTBETHI
Ha BOIIPOCHI, y4acTHe
B JIMICKYCCHU.
CaMOCTOSTEIIbHEIC,
IIPOBEPOYHbBIE
paboThI.
JlaGopaTopHbie u
NPaKTUYECKHE
paboTHI.
IIpomexyrounas




MIPUHA/IICKHOCTH K OIPEICTICHHOMY KIIacCy
COCIMHECHU;

- MOHUMaTh Pu3nueckuii cmbich [lepuoanueckoro
3akoHa J[.M1. MeH/ieneeBa U Ha €ro OCHOBE OOBSCHSTH
3aBHCHUMOCThH CBOMCTB XMMHYECKHUX AJIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB OT JIEKTPOHHOTO
CTPOCHHSI aTOMOB;

- PacKphIBaTh Ha IPUMEPAX MOJIOKECHUS TEOPUN
xuMHu4deckoro crpoenusi A.M. bytieposa;

- OOBSICHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HA
OCHOBE OOIIMX MpeACTaBICHUN 00 X COCTaBE U
CTPOCHUH;

- YMETh MPUMEHSATh MOHATUE «MACCOBAsl OIS
PacTBOPEHHOTO BEUIECTBA » B IPAKTHUECKOMN
NesITeNIbHOCTH;

- POBOJUTH PACUYETHI HA HAXOXKICHUE MOJICKYIISIPHOMN
(dbopMyIibl YIIIeBOAOPOA MO MPOAYKTaM CTOpPaHUs U 110
€r0 OTHOCHTEIHHOM MJIOTHOCTU U MacCOBBIM JIOJISIM
AJIEMEHTOB, BXO/ISIIIUX B €0 COCTAB;

- pemarth 3aa4y ¢ IPUMEHEHUEM MOHSITHIA:
«KOJTMYECTBO BEIIECTBAY, «MACCay, «MOJISIPHAS MACCay.
- HCIIOJIb30BaTh 3HAHMSI O COCTaBe, CTPOCHUU U
XUMHYECKHUX CBOMCTBAX BEIIECTB JIsI O€30MacHOTO
MPUMEHEHHUS B IPAKTUUYECKON JAESITETbHOCTH;

- BJIQJIETh MpaBWIaAMH OE30MaCHOTO OOpAIEHUS C
€IKUMU, TOPIOYUMHU ¥ TOKCUYHBIMU BEIIECTBAMU,
CpeacTBaMU OBITOBON XUMUU;

- KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH
XUMHYECKYIO HH(OPMAIIHIO, COIePIKATYIOCS B
COOOMICHUSAX CPEJICTB MacCOBOM MH(MOpMAINH,
pecypcax HTepHeTa, HAyYHO-TIOMYJISPHBIX CTAThsIX C
TOYKH 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B
I[EJISIX BBISBJICHHSI OIIMOOYHBIX CYXACHUNA U
dhopmupoBaHus COOCTBEHHOM MO3UITHH

- OCYIIECTBIIATH MOUCK XUMHUYECKON HHPOpMAIIIH 110
Ha3BaHMSIM, UACHTHU(PHUKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

- MPEJCTABIIATH MYTH PEIISHUS TI00ATBHBIX TTPOOIIEM,
CTOSIIUX MEepe]l YeTIOBEUECTBOM: IKOJIOTUIECKUX,
SHEPreTHYECKUX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUN
3THX MPOoOIIEM.

- M0JIH30BAThCSI OCHOBHBIMU JOCTYITHBIMU METOAAMHU
HAyYHOTO MMO3HAHUS JUTSI 00YJAFOIIHUXCS C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/J0OPOBbSI;

- IS CIIETNBIX U CIA0OBUIAIINX 00yYaIOIMUXCSI YMETh
3aMMchIBaTh XUMHUYECKUX (DOPMYII C UCTIOIB30BaHUEM
penbedHO-TOoUeuHO# cucTeMbl 0003HaueHui JI. bpaiins
- IOHUMATh ¥ OMUCHIBATh B3aUMOCBA3b MEXKIY
€CTECTBEHHBIMH HayKaMH: OMosIorueH, pusnkowu,
XUMHEH; yCTaHABIMBATh B3aUMOCBSA3b MPUPOTHBIX
SIBIICHHI;

- CpaBHMBATh OMOJOTHYECKHE OOBEKTHI MEXTY COOOM

U apTyMEHTHPOBAHO
00yJarOIUICS MOXKET
BBIIBUTATh U 3aIUILATh
CBOIO TOYKY 3pEHUS O
BOKHEUIIIUM MpoOIeMam
€CTECTBO3HAHHUS B
pedepaTax v TUCKYCCHSIX.
Hackonpko ycremno
CTYIECHT MOXET
MPUMEHSITh CBOU 3HAHUS
o Kypcy
«EcTecTBO3HaHUE) B
OBCEIHEBHOHN U
npodeccroHanbHOM
NeSITeIbHOCTH.
Hackonbko oH ciocobeH
K aHaJIU3y BIUSHUS
JeSITeTbHOCTH YeJIOBEKa
Ha COOBITHUS B
OKpY’KaloIlleM MUpE U KaKk
3TO MOJKET OTPa3UTHCS Ha
ero mpodeccuu u chepe
YacTHOM KU3HU.

aTTecTalus.




M0 3aJaHHBIM KPUTEPHUSM, [ellaTh BBIBOIBI U
YMO3aKIIOYCHHS Ha OCHOBE CPaBHEHUS,

- TPUBOIUTH TPUMEPHI BEUICCTB OCHOBHBIX TPYIII
OpPraHMYECKUX COCIMHEHUN KIeTKHU (OeNKOB, >KHPOB,
VIII€BOOB, HYKJICMHOBBIX KHCIIOT);

- pacmo3HaBaTh MOIMYJNSINIO U OMOJIOTHYECKHIA BHJI 11O
OCHOBHBIM IIPH3HAKAM;

- 00BACHATH, MHOrooOpas3ue OpraHu3MOB, MPUMEHSSA
HBOJIIOIMOHHYIO TEOPHIO;

- OOBSICHITH PUYHUHBI HACTICICTBEHHBIX 3a00JIEBaHUL;
- CpaBHUBATh HACJCICTBCHHYIO W HEHACIEICTBEHHYIO
W3MEHUYUBOCT;

- HCITOJTb30BaTh OCHOBHBIC METO/BI HAYYHOTO ITO3HAHMSI
B y4eOHBIX OMOJIOTHYECKHIX UCCIIEI0BAHUSX,
MIPOBOTUTH IKCHEPUMEHTHI o W3YYCHUIO
OHOJIOTUYECKUX OOBEKTOB M SBJICHUH, OOBICHITH
pe3yabTaThl  JKCIIEPUMEHTOB, AaHATU3UPOBATh WX,
(hOopMyIHpPOBaTh BEIBOJIBI;

- IPEJICTABIIATH OMOIOTHYECKYIO HH(OPMAIIHIO B BUJIE
TEKCTa, TaOIuIbI, rpaduKa, TuarpaMMbl U Je/IaTh
BBIBOJIBI HA OCHOBAHUU TIPEJICTABICHHBIX JTaHHBIX;

- COCTaBIISITh CXEMBI TIEpEHOCa BEIIECTB M SHEPTHH B
sKocucTeMe (LIenu MUTaHus);

- BBISBJISITE MOP(OJIOTHUECKHUE, PU3HOTOTUYECKHE,
MOBE/ICHYECKUE a/IallTal[id OPTAaHU3MOB K Cpeie
OoOUTaHMS U IEUCTBHUIO DKOJIOTHIECKUX (haKTOPOB;

- TPHUBOIUTH  JIOKA3aTENbCTBA  HEOOXOIMMOCTH
coxpaHeHus OuopazHooOpaszusi JyUIsi  yCTOWYHUBOTO
Pa3BUTHUS U OXPAHBI OKPYKAIOIIEH Cpebl;

- (dopmymupoBaTh  THNOTE3bI HAa  OCHOBaHHH
NpeUIOKEHHOW — Omojornyeckod  uWHpoOpMaMM |
npeJyIarath BapuaHThl IIPOBEPKHU TUTIOTES;

- OICHHMBATh  JOCTOBEPHOCTH  OHMOJOTHYECKOM
uHpOpMAIIMY, TOJTYYEHHOW W3 pa3HBIX HCTOYHHUKOB,
BBLIEIATD HE00XOTUMYIO UH(}OpPMAIIHIO IS
UCTIOJNB30BaHUSI €€ B Yy4eOHOW JEeATETBbHOCTH W
pEIIeHNY TPAKTHYECKUX 3aa4;

- OIICHHUBATH POJIb JOCTHKCHHUI TEHETHKH, CEIICKIINH,
OMOTEXHOJIOTHH B MMPAKTUYECKON JACSITENEHOCTH
YeJIOBEKa U B COOCTBEHHOM JKHU3HH.




