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1. HACITIOPT MPOI'PAMMBI YYEBHOI'O ITPEAMETA
EctrecTBO3HAHME

1.1. O6aacTh npuMeHeHHus1 padoueil MporpaMMbl

PaGouas mporpamma ydeGHOTro mpenMera EcTtecTBO3HAHME SIBISETCS YaCThIO OCHOBHOW 00pa3o-
BarenbHON mporpammbl (OOIT) CIIO Ha 6a3e OCHOBHOIO 00IIero 0O0pa3oBaHHS — MPOTrPaMMBbI TOJTO-
TOBKH crieruanuctoB cpeanero 3seHa (IIIICC3).

[IporpamMmMa yueOHOro mpeamMeTa MOXKET MCIOJIb30BaThCs APYTUMHU MpodeccHoHaIbHbIMU 00pa-
30BaTeIbHBIMU OPTAaHU3AMMSIMHE, PEATU3YIOIIUMHA 00pa30BaTEeIbHYIO MPOTPAMMY CPEIHET0 00Iero o0o-
pazoBanus B npenenax ocBoeHus OOII CITO Ha 6aze ocHOBHOTO 001ero 00pa3oBaHusi — MIPOTrPAMMBI
MOATrOTOBKH crienuanuctoB cpennero 3sena (I[IICC3).

PaGouas mporpamMma yueOHoro npenmera EcrecTBo3zHaHne MOXKeT ObITh alaliTUPOBaHa Juist 00y-
YCHHSI MHBAJTUOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSL.

1.2. Mecto YyueOHOro mpeaMeTa B CTPYKTYpe OCHOBHOI mNpodeccHOHAILHOM
o0pa3oBaTeibHOW NMporpamMMmbl: YueOHbIN npenMeT EcTecTBo3HaHUE SIBISIETCA YacCThIO MPEAMETHOM
obmactu EcrectBennbie Haykn @OI'OC cpemgnero oOmero oOpa3zoBaHus. YYeOHBIH MpeaMer
EctectBo3nanue sBisiercss oOs3atenbHOM  6azoBoit  aucuumiaumHod  BJ[.04 u  wu3yuaetcs B
00111e00pa3oBaTeIbHOM LUKIJIE cpeaHero oomero oopazosanus [ITICC3.

1.3. eau u 3a1a4mn y4eOHOro npeaMera — TpedOBaHUsA K Pe3yJbTATaM OCBOECHHS y4eOHO-
ro npeamera:

Peanmzanus yaebnoro npeamera EctecTBo3HaHue HalpaBieHa Ha TOCTHIKCHHE CICTYIONNX Ie-
JIeii:

— OCBOEHHME 3HAaHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHMHE MHMpa U METOJlaX ecTe-
CTBEHHBIX HayK; 3HAKOMCTBO ¢ HanOoJyiee BaXKHBIMHU UICSIMH U TOCTHKEHHUSIMH €CTECTBO3HAHMS, OKa-
3aBIIMMHU ONPEEIIAIOIIEE BIUSIHUE Ha PA3BUTUE TEXHUKU U TEXHOJIOTUH;

— OBINIAQJICHHE YMEHUSMHU MPUMEHSTH MONyUYeHHBbIC 3HAHUS IS OOBSICHEHMsI SIBJICHHUM OKpYyKa-
IOILIET0 MHUpa, BOCTIPUATUS MH(OpPMalMKM €CTECTBEHHO-HAYYHOTO U MPOPECCHOHAIBHO 3HAYUMOIO CO-
JEpKaHUs; Pa3BUTHE HHTEJUICKTYAIbHBIX, TBOPUECKUX CIOCOOHOCTEW M KPUTHUECKOTO MBIIUICHUS B
XO0JI€ MPOBEJIEHUS MTPOCTEHIINX UCCIIeI0OBaHU, aHAIN3a SIBJICHUN, BOCIPUATHS U UHTEPIIPETALlUU €CTe-
CTBEHHO-HAy4YHOU HH(pOpMaLny;

— BOCIHTaHUE YOEKIEHHOCTH B BO3MOYKHOCTHU MTO3HAHUS 3aKOHHOM NMPUPOABI U UCTIOJIb30BAHUS
JIOCTH>KEHUH €CTECTBEHHBIX HAayK JUIsl pa3BUTUS LIMBWIM3ALMU U TIOBBIILICHUS KAUECTBA )KU3HU;

— TPUMEHEHUE E€CTECTBEHHO-HAay4YHBIX 3HAHUN B MPO(ECcCHOHATBLHON JNEATENbHOCTH U TOBCE-
JTHEBHOM KM3HM JUIsd obecriedyeHus] 0e30MacHOCTH KU3HEAEATENIbHOCTH; I'PaMOTHOIO HCIOJIb30BAHUS
COBPEMEHHBIX TEXHOJIOTUI; OXpaHbl 3/J0POBbS, OKPYKAIOLIEH Cpebl.

B pe3ynbrare u3ydenus yaeOHOro mpeamera o0yyaromuiics T0MKEH yMeTh.

-~ (dopMupOBaTh TPEICTABICHUS O IIEJIOCTHOM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHE
MHpa, 0 IPUPOJE KaK €IMHOM LEJIOCTHOM CHcTeMe, O B3aUMOCBSI3U YeJIOBeKa, IPUPOABI U 00IIecTBa; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoii;

— TPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS JJIs1 OOBSICHEHUS OKPYXKAIOIINX SBICHUHN, COXpaHe-
HUS 3/10pOBbs, oOecreueHus: 0€30MacHOCTH KU3HEAESITEIbHOCTH, OEpPEeKHOT0 OTHOIICHUS K MPUPOJE,
paIoOHaIBLHOTO MIPUPOIONIOIB30BaHUS, & TAK)KE BHITIOTHEHHS PO TPAMOTHOTO MMOTPEOUTENS;

— (opMupOBaTh MPECTaBICHNUS O HAYYHOM METO/]I€ TO3HAHUS MPUPOJIBI U CPEICTBAX U3YyUEHUS
Meramupa, MaKpoMHpa U MUKPOMHUPA;

— BJaJeTh NPUEMaMU €CTECTBEHHOHAYUHBIX HAOIIOJECHUMN, OMBITOB MCCIEAOBAHUNA U OLEHKHU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTATOB;

— TIOHHMMAaTh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUS JUIsl KaXKIOro 4YeloBeKa, HE3aBUCHMO
OT ero Nnpo(hecCUOHAIBHON EATETbHOCTH, pa3inyaTh (akThl U OLIEHKH, CPABHUBATH OIICHOYHBIE BHIBO-
JIbl, BUJIETh UX CBS3b C KPUTEPHUSAMU OLICHOK M CBSI3b KPUTEPHEB C ONPEACICHHOW CUCTEMOM LIEHHOCTEN.

B pesynbrare u3ydenus yaeOHOro mpeamera o0yJyaromuics 10JKEeH 3HATD.



— 0 HauOoJiee BaXXHBIX OTKPBITUSX M JOCTIKCHHUSX B OOJIACTH €CTECTBO3HAHMS, TOBIHUSBIINX
Ha HBOJIIOIUIO MPEJCTABICHUH O MPUPOJIC, HA Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

— TIOHSATUWHBIN anmapar €CTECTBEHHBIX HAayK, MO3BOJISIONIMM IO3HABATh MUP, Y4aCTBOBATh B
JTUCKYCCUSX IO €CTECTBEHHOHAYYHBIM BOMPOCAM, HCIIOIb30BaTh PAa3IMUYHbIC UCTOUYHUKH WH(OpMaIHH
JUTSL TIOATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCUTHCS K coobmenusM CMU, conepxkammm
Hay4HYIO0 HH(POPMAIIHIO.

14, Kouu4ecTBO 4acoB HA OCBOEHHE NMPOrpPaMMbl Y4eOHOI0 MpeMeTa:
MaKCUMaJIbHOU y4eOHOU Harpy3ku oOyuatomerocs 108 gacos, B Tom uncie:

- 00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku oOydatomerocs 72 Jaca,
- CaMOCTOSITENILHOM paboThl 00y4Jaromerocs 36 4acos.

1.5. Pe3yabTarbl 0CBOCHHUSI IPOrPaMMbl Y4eOHOI0 MpeaMeTa.

OcBoenne cojepxanus ydeOHoro npenmera EcrecTBo3HaHue oOecrieuuBaeT JOCTUKEHUE CTY-
JIEHTaMU CJIEAYIOIINX PE3YJIbTATOB:

JIMYHOCTHBIX:

— 0CO3HaHUE 00YYarOIIMMHUCS POCCUNMCKON TPaXk1aHCKON UIEHTUYHOCTH;

— FOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAaMOOIPEEIICHUIO;

— HaJIMYMe€ MOTUBALMH K O0YYEHUIO U INYHOCTHOMY Pa3BUTHIO;

— LEJICHANPABICHHOE DPAa3BUTUE BHYTPEHHEH IIO3MLUU JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTENM HaponoB Poccuiickon ®enepanuu, HCTOPUYECKHX M HAUUOHAIBHO-
KYJIbTYPHBIX TpaJuLUi;

— ¢dbopmupoBanue CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNLHUOHHOIO MUPOBO33PEHNUS, IPABOCO3HAHMS, SKOJIOITMYECKON KYJIbTYpHI,

— CIIOCOOHOCTb CTaBUTh LEJIU U CTPOUTDH KU3HEHHBIE IIJIaHbL;

MeTanpeAMeTHbIX:

— OCBOCHHBIE 00YUYAIOMIMMUCS MEXKIIPEIMETHBIC TOHATHS U YHUBEPCAIbHBIC YYeOHbIE IEHCTBUS
(perynsaTHUBHBIE, TIO3HABaTeNbHbIE, KOMMYHHKATHBHbIE), CHOCOOHOCTh HUX MHCIIOJb30BaHHUS B
IIO3HABATEJIBHON U COLIMAIIbHOU IPAKTHKE;

— TOTOBHOCTb K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYLIECTBICHUIO YUEOHOU JIeTebHOCTH,
OpraHM3aly y4yeOHOro COTPYAHMYECTBA C IEJarori4ecKMMH paOOTHHKAMM U CBEPCTHHKAMH, K
Y4YacCTHIO B TOCTPOSCHUM MHANBUIYaJIbHOW 00pa30BaTeNIbHON TPaeKTOPHH;

— OBJIAJICHUE HaBBIKAMU y4€OHO-HCCIIEIOBATEIHCKON, TPOSKTHON U COIMAIBHOM JIEATETbHOCTH;

NpeIMeTHbIX:

— c(pOpMUPOBAHHOCTD IPEICTABICHUIN O posikd U MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOH KapTWHE MHpa, O CHUCTeMOooOpasyrouled poau (U3MKM B Pa3BUTUU E€CTECTBEHHBIX HayK,
TEXHUKA U COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJ€ POCCUHUCKHX U 3apyOeXHBIX Y4YEHBIX-(U3MKOB B
pa3BUTHE HAyKH; MOHUMaHUEe (U3NYECKON CYIIHOCTH HaOII0JaeMbIX SBICHUH MUKPOMHUPA, MaKpOMHpa
Y Meramupa; HOHUMaHuEe POJIM aCTPOHOMHUH B MPAKTUYECKOMN ACATENBHOCTH YEIOBEKA M JalbHEHIIEM
HAYYHO-TEXHUYECKOM Ppa3BUTUHU, POJIM (U3MKU B (OPMHPOBAHUU Kpyrosopa M (yHKIHOHATIBHON
TPAMOTHOCTH YeJIOBEKA /IS PEIICHUS IPAKTUYECKUX 3a/1a4;

— c(OpMHPOBAHHOCTh YMEHUH pacro3HaBaTh (U3NUECKUE SBICHUS (TIPOLECCH) U OOBICHATh UX
Ha OCHOBE M3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE [BHKEHHUE,
CcBOOOJIHOE MaJIeHUE TEeJ, IBUKEHHUE MO OKPY)KHOCTH, MHEPIHs, B3aUMOACHCTBHE Tel, KojedaTeabHoe
JBUKEHHE, pe30HAHC, BOJHOBOE JBMKEHHE; TU(PPy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHHE JKUKOCTEH
U TBEPIBIX TeJl, U3MEHEHHEe OoObeMa Tesl NMPH HarpeBaHuu (OXJIAXKJIEHUH), TEIJIOBOE pPaBHOBECHE,
WCIIapeHue, KOHJICHCAllNs, TUIABJIICHNE, KPUCTAIUIN3alUsl, KUIIEHUE, BIIAYKHOCTh BO3/1yXa, CBA3b CPEIHEN
KUHETHYECKOW SHEPrHM TEIUIOBOTO JIBHKEHMS MOJIEKYN ¢ aOCOJIOTHOM TeMIlepaTypoil, MOBBIIICHHE
JIaBJICHUS Ta3a IIPU €ro HarpEBAHMM B 3aKPBITOM COCYJE, CBS3b MEX]y ITapaMeTpaMu COCTOSIHUSA ras3a B
U30IIpoLeccax; JJIEKTpU3alus Tell, B3aUMOACUCTBUE 3apsA/l0B, HarpeBaHUE IPOBOJHHMKA C TOKOM,
B3aUMO/ICVICTBUE MATHUTOB, 3JIEKTPOMarHuTHasi MHIYKLIHS, AEMCTBUE MATHUTHOTO TOJISI HA MPOBOJIHUK
C TOKOM M JABIKYUIMICA 3apsj], JJIEKTPOMArHWTHbIE Kole0aHWs M BOJHBI, MPSIMOJMHEIHOEe
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pacrpocTpaHeHHE CBETa, OTpPaKeHHe, INpelloMIeHHe, HHTepdepeHuus, AUMpaKus U MoIspHU3aLus
CBeTa, nucrepcus cBera; GoTodneKkTpuuecknii 3¢G(EKT, CBETOBOE aBJIICHHE, BO3HUKHOBEHHUE
JIMHENYaTOro CrieKTpa aToMa BOJI0OpO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAsI paJiMOAKTUBHOCT;

—  BJIQJIGCHUE  OCHOBONOJAraroIlMMU  (U3MUECKUMHM  IOHATUAMH M BEIMYUHAMU,
XapaKkTepU3YIOIUMH  (PU3UYECKHE TPOLECCHl  (CBSI3aHHBIMH C  MEXAaHHMYECKUM  JBHIKEHHEM,
B3aUMO/ICHICTBUEM TeJl, MEXaHUYECKHMMHU KOJIeOaHUAMU U BOJHAMMU; ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
BELIECTBA, TEIIOBBIMU IIPOLIECCAMM; IEKTPUUECKUM M MAarHUTHBIM IOJIIMU, 3JIEKTPUUYECKUM TOKOM,
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU U BOJHAMM; ONTHUYECKUMH SIBICHUSMH; KBAaHTOBBIMU SIBIICHUSIMH,
CTPOGHMEM aroMa W AaTOMHOIO s/ipa, pPaJAMOAKTUBHOCTBIO); BIIAJIEHUE OCHOBOIIOJIAralOIIMMHU
ACTPOHOMMYECKHUMM MOHATUSAMH, MO3BOJIOIIMMHU XapaKT€pPU30BaTh IPOLIECCHI, MPOUCXOASAIINE Ha
3Be3/1aX, B 3BE3IHBIX CHUCTEMaX, B MEKTAJAKTHYECKOH cpelie; JABMKCHHE HEOECHBIX TeJ, JBOJIOIUIO
3Be3 U Beenennoii;

— BJIaJICHUE 3aKOHOMEPHOCTSIMHU, 3aKOHAaMHU U TEOPUSIMU (3aKOH BCEMHUpPHOIO TsAroreHus, I, Il u
III 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOM HSHEpPruH, 3aKOH COXPAHEHUs HMIIYJbCa,
OPUHLMII  CYNEPIO3ULIUK CHWJI, MPUHIMI PABHOIPABHOCTUM HHEPLHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETHUECKYIO TEOpUI0 CTPOCHMsI BEIECTBAa, Ta30Bble 3aKOHBI, IEPBbIM 3aKOH
TEPMOJMHAMUKH; 3aKOH COXpAaHEHUS 3JIEKTPUUECKOro 3apsija, 3akoH Kynona, 3akon Oma Juist yyacTka
nenw, 3akoH OMa 715 OJIHOM 37eKTpUYecKoi Lenu, 3akoH Jxoyns - JIeHna, 3akoH 371eKTpOMarHUTHOU
UHAYKIIMY, 3aKOH COXPAHEHHUS HHEPruu, 3aKOH MPSMOJIMHEHHOIO pacIpOCTpaHEHUs CBETa, 3aKOH
OTpa)KEHHsI CBETA, 3aKOH IIPEJIOMIICHUS CBETa; 3aKOH COXPAHEHUs HSHEPIUU, 3aKOH COXPAHEHUs
UMIYJIbCa, 3aKOH COXPAHEHUS »DJIEKTPUYECKOro 3apsiia, 3aKOH COXPAHEHMsI MacCOBOIO YHUCIA,
noctynarel bopa, 3aKkoH paJMOaKTHBHOIO pacHaja); yBEPEHHOE MCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEW NpY aHaIn3e (PU3MUECKUX SBJICHUN U MPOIECCOB;

— YMEHHE YUYMTHIBaTh I'PaHUIIbI IPUMEHEHHS U3YYEeHHBIX (PU3MUYECKUX MOAeei: MaTepualibHas
TOYKa, MHEpLUalbHAs CHUCTEMa OTCYETa, WJCAIbHBINA ra3; MOJEINU CTPOEHHUS TIa30B, >KUJIKOCTEH U
TBEPJIBIX TEJI, TOUCUHBIH JEKTPUUECKUN 3apsi, siiepHas MOJEIb aToMa, HYKJIOHHAs MOJIENIb aTOMHOI'O
Spa Ipyu perieHnud pU3MIecKux 3aaad;

— BJIaJICHUE OCHOBHBIMM METOJJaMH HAyYHOT'O IIO3HAHUS, UCIIOJIb3YEMbIMU B (PU3HKE: TPOBOANUTH
IpsIMblE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJITMYMH, BHIOMpAsi ONTUMAIIbHBIN cI0CO0 U3MEPEHUs U
UCIIOJIb3YSl HW3BECTHBIE METOJBl OLEHKH IIOIPEHIHOCTEN HW3MEPEHMH, INPOBOJUTH HCCIEJOBAHHE
3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH C MCIIOIb30BAaHUEM IPSIMbBIX U3MEPEHUH, OOBSICHATH MOJIyYE€HHbIE
pe3yibTaThl, UCHOJIb3Yysd (PU3MUECKUE TEOpUH, 3aKOHbI M IOHATHUSA, W JAeJaTh BBIBOJBI, COOJIIOAATH
npaBuiia 0€30MacHOr0 TpyAa MPU IMPOBEACHUHM HCCIEAOBAHUN B paMKax y4yeOHOIro SKCIEPUMEHTa U
y4eOHO-UCCIIEI0BATENIbCKOM JIeSITENFHOCTH ¢ UCIOJIb30BaHUEM LU(POBBIX U3MEPUTENBHBIX YCTPOUCTB
1 1a60paTOpHOTrO 000pYAOBaHUS; CHOPMUPOBAHHOCTH MPEICTABICHUNM O METOAaX MOJYyYeHUs HAYUHBIX
ACTPOHOMMYECKUX 3HAHU;

— c(OpMHUPOBAHHOCTh YMEHMsI pelIaTh pacueTHbIE 3aJaud C SBHO 3aJaHHON (U3MUYECKOM
MO/IEJIBIO, UCTIONB3YS (PM3UUECKHE 3aKOHbBI M IPUHIIUIIBI; HA OCHOBE aHaJIM3a YCJIOBHS 3a]laul BEIOUpPATh
(bu3NYECKYI0 MOJIEIb, BBIIEIATh (PU3NYECKUE BEIUYMHBI U (POPMYJIbl, HEOOXOAUMBIE JJISl €€ PEIICHUs,
IPOBOJUTH PacueThl M OLEHUBATh PEATbHOCTH IMOJYYEHHOTO 3HaYeHUs (PU3NYECKON BEIMUMHBI, pelaTh
KayeCTBEHHbIE 3aJ]aul, BBHICTpanBas JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOUKY PACCYXICHHUH ¢ Omopoii
Ha U3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS,

— c(opMHpPOBAaHHOCTh YMEHUSI NPUMEHATH IOJYYECHHbIE 3HAHUS I OOBSICHEHHS YCIOBHI
npoTeKaHus (U3NYECKUX SBJICHUA B TMPHUPOJAE M IS TPUHATHS TNPAKTUUYECKUX peIIeHuil B
MOBCEIHEBHOM JKM3HM Ui oOecriedeHHs] 0€30MacHOCTH MpU OOpallleHUH ¢ OBITOBBIMU MpUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpAaHEHHMsS 3/I0pOBbSI M COOJIOACHHS HOPM 3KOJOTMYECKOIO
MOBEJICHUS B OKPY)KAIOIIEH cpesie; MOHUMaHue HeoOXOIMMOCTH NMPUMEHEHHS AOCTHKEHUN (QU3UKU U
TEXHOJIOTHH JUIsl palliOHAIBHOTO MIPUPOIOIIOJIE30BaHNUS;

— c(OpMUPOBAHHOCTh COOCTBEHHOH IMO3ULMU MO OTHONICHHIO K (u3nmdeckod uH(popMaluu,
MOJy4aeMOi M3 pa3HbIX HCTOYHHKOB, YMEHHH HCHOJIB30BaTh HU(PPOBBIE TEXHOJOTMM Ui IOUCKA,
CTPYKTYpUPOBAHHUSI, MHTEPIIPETALIUU U TPEJCTABICHUS y4eOHOH U HAYYHO-TIOMYJISIPHON MHpOpMaIuy;
pa3BUTHE YMEHUI KPUTHUECKOTO aHaN3a MOoTy4aeMoi HHPOpMaLnY;



— OBJIJICHUE YMEHHSIMH pabOTaTh B TPYMIE C BBHIMOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBAaTh Pa0OTy TPYyNMbl, paIMOHAIBHO PpACHpPENeNiaTh JAEATeIbHOCTh B HECTaHAAPTHBIX
CUTyallusiX, aJeKBATHO OLEHUBAaTh BKJIAJ KaXIOTO W3 YYaCTHUKOB TpYINIbl B pElICHHUE
paccMaTpuBaeMoii MPoOIEMbI;

— oBJajeHue (CPOPMHUPOBAHHOCTH MPEACTABICHUI) MpaBUJIAMH 3aluCH (QHU3HMUECKUX (HopMym
penbedHO-TOUSHHOU cucTeMbl 0003HaueHui JI. bpaitis (muist crenbix ¥ cIaboBUAAIIMX 00yUYarOmnuXcs);

— c(OPMHUPOBAHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTABJISIIONICH €CTECTBEHHOHAYYHOUN
KapTUHBI MUPA, POJIM XUMUU B MTO3HAHUH SIBJICHUN MIPUPOBI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAWMOW JUIS pEIIeHUS NMPAKTUYECKUX 3a7ad U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0pPOBBIO U MIPUPOIHOIL cpejie;

— BJIQJIEHUE CUCTEMOIN XMMHYECKUX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraloIINe MMOHATHS
(XMMHUYECKHUi 3JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI04Ka aToma, S-, P-, d-3JeKTPOHHbBIC OPOUTATH ATOMOB,
MOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIEHMS, XMUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BbEM, YIJIEpOJHBIM CKeJeT, (PyHKIMOHAIbHAS TPYIa, pajuKal,
U30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH, YIJI€BOJOPO/Ibl, KUCIOPOI- U a30TCOJIEpIKaIIHe
COEMHEHUS, OMOJOTUYECKH aKTUBHBIE BellecTBa (YIJIEBOABI, XKHUPbI, OENKH), MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS, KpPUCTAJIMYECKas pelleTKa, THUIIb
XUMHYECKHX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U SHAOTEPMHUECKHE, PEAKIUU
HOHHOTO OOMEHA), pPacTBOp, ODJEKTPOJIUTHI, HEIJICKTPOIUTHI, DSICKTPOIUTHUECKAS JUCCOLMAIIHS,
OKHUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XMMHUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHbl (TEOpHUsT XMMHUYECKOTO CTPOEHMsI opranuyeckux BemectB A.M. bytiepoBa, Teopus
ANEKTPONUTUYECKON Jucconnanuu, nepuoanyeckuit 3akon JI.M. MengeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJHMYECKUH S3bIK XUMHUH, (PAKTOIOTUYECKHE CBEACHUS O CBOWCTBAX,
cocTaBe, MOJYYEHHH M OE30MMacCHOM HCIOJIb30BAaHWU BAKHEHIIMX HEOPTaHMYECKHX M OPraHUYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YeJIOBEKa;

— c(OPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTEPHbIC MPU3HAKH U B3aMMOCBS3b H3yYEHHBIX
HOHSTUH, IPUMEHATh COOTBETCTBYIOIINE MTOHATHS IIPU ONUCAHUU CTPOEHMSI U CBOMCTB HEOPTaHUYECKUX
U OpPraHMYEeCKUX BEIIECTB W WX MPEBpPALICHUM; BBISABIATH B3aUMOCBSA3b XHMHUYECKMX 3HAHUM C
HNOHSTHUSIMH U IPEJICTABICHUSIMH JPYTUX €CTECTBEHHOHAYUYHBIX PEAMETOB;

— cQOpMHUPOBAHHOCTh YMEHHI HCIONB30BaTh HAMMEHOBAaHUS XUMHUYECKUX COEIUHEHUN
MEKIYHapOAHOTO COK3a TEOPETUYECKON U MPUKIATHON XUMHUH U TPUBUAJIbHBIE HA3BAHUS BAXKHEUIINX
BeIeCTB (PTHJICH, alleTUJIeH, TIUIEepHH, ¢eHol, popManbaeru, YKCyCHasl KUCIIOTa, TIUIUH, YTapHbId
ra3, YrJIeKHCIbIM ra3, aMMHakK, ramieHas H3BECTb, HEralleHas H3BECTb, MHUThEBas coia U APYTHx),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB, YPABHEHHS XUMHYECKHX PEaKIui,
OOBSACHATP MX  CMBICH; TOATBEPXAATh  XapaKTEpHbIE  XMMHUYECKHE  CBOMCTBAa  BEILECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aITUCAIMU YPABHEHUN XUMUYECKUX PEAKIU;

— c¢(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MIPUHATIC)KHOCTh U3YUYEHHBIX HEOPTraHUUECKUX U
OpPraHMYECKHUX BEUIECTB K ONPEIECJICHHBIM KjaccaM M TpyIIaM COEIWHEHUH, XapaKTepu30BaThb HX
COCTaB M BaXKHEHIIME CBOWCTBA; OMNPENENATh BHUABl XMMMUYECKHUX CBSI3el (KOBaJ€HTHas, WOHHAas,
METaJUINYECKas, BOJOPOJHAs), THUIBl KPUCTAJUIMYECKHX PEIIETOK BELIECTB; KJIACCU(PHUIIMPOBATH
XUMHYECKHE PeaKIuu;

— BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUSl BEIIECTB M XHWMUUYECKHX SIBJICHUU
(mabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITHPOBAHNUE);

— cOpMHUPOBAHHOCTh YMEHHI MPOBOAUTH PACUEThl IO XUMHYECKUM (HOpMYyJIaM U YpaBHEHHSIM
XUMHYECKHX PEaKIMi ¢ HCIOJb30BaHHEM (PHU3MUECKUX BEIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpPMaJIbHBIE YCIOBMS) Ta30B, KOJIMYECTBA BEIIECTBA;
MCIOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JJI MPHUHSITHUS PEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

— cQOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOJHATH XHUMHYECKUN OKCHEPUMEHT
(mpeBpalleHusl OPraHNYeCKUX BELIECTB MIPU HarpeBaHUHU, NOJTYUYEHUE STUIICHA U U3yUEHUE €r0 CBOMCTB,
KAueCTBEHHbIE pEaKlMM Ha ajlbJETH/bl, KpaxMmall, YKCYCHYIO KHCIOTY; JeHaTypauus OelIKOB MpH
HarpeBaHUM, LBETHbIE PEAKIMU OEJKOB; MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHa, ONpeneNsTh Cpeay
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BOJIHBIX PacTBOPOB, KaUECTBEHHBIC PEAKIIMH Ha Cyib(aT-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHHUS;, peliaTh YKCIIEpUMEHTaIbHbIC 3a1aun 1Mo TemaM "Metamnsl" u "HemeTamibr") B COOTBETCTBHH
C TpaBWIaMU TEXHUKH O€30MacHOCTM TpU OOpalleHud C BellecTBaMU M J1aOOpaTOPHBIM
000py/I0BaHUEM; MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B (popMe 3aIUCH YpaBHEHUN
COOTBETCTBYIOIIUX PEAKUUN 1 (POPMyTUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IHTATOB;

— c(OpMHUPOBAHHOCTh YMEHHS aHAIM3UPOBATH XHMHUYECKYI0 HH(OpPMAINIO, MOIYyYaeMyl0 W3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccoBOM HH(pOpMaIuu, cetb HTEpHET U Apyrue);

— c(pOpMUPOBAHHOCTh YMEHH COOII0IaTh MpaBUiIa SKOJIOTHUECKH 11eJ1eco00pa3HOro MoBeACHUS
B OBITY U TPYJOBOH JEATEIHHOCTH B IEJSX COXPAHEHHUSI CBOETO 3/I0POBbSI U OKPY)KAIOLIEH MPUPOTHOM
CpEeIbl; YUUTHIBATh OMACHOCTH BO3JICHCTBUS HA JKHMBBIE OPraHU3MBbI OIPEAEICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTels IPEIEIbHON JOIIYCTUMOM KOHLIEHTPALIUHY;

— 7 o0y4arouMxcs C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0pOBbs: C(HOPMUPOBAHHOCTH
YMEHUSl MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHMS BEIIECTB M XHUMHYECKHX
SIBIICHHI,

— JUIA CIIETBIX U CIa0OBHIAMIMX OOydarommxcs: c()OPMHUPOBAHHOCTh YMEHUS HCIOJIb30BATh
penbedHo Toueunyro cucremy obo3Hauenuit JI. bpaitns mist 3anucu XuMudeckux GopMyIL.

— c(opMHUPOBAaHHOCTH 3HAHMKH O MecCT€ M pOJM OWOJOTHH B CHUCTEME HAYYHOTO 3HAHUS;
(GyHKIIMOHAIBLHOU TPaMOTHOCTH Y€JIOBEKa sl PEIICHUS )KU3HEHHBIX PooIieM;

— ¢(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATh COJEPKAHHE OCHOBOIOJATAIOMIMX OMOJIOTHYECKUX
TEPMHHOB M TIOHSATUH: KHU3Hb, KJIETKA, TKaHb, OpPraH, OpraHU3M, BHJ, MOIYJALHS, SKOCHUCTEMA,
OowonieHo3, Owocdepa; Merabonm3M (OOMEH BEIIECTB M IPEBpPAICHUE JHEPrUHU), TOMEOCTa3
(camoperynsinusi), OuocuHTE3 OenKa, CTPYKTypHash OpraHM3alis >KHUBBIX CHCTEM, JUCKPETHOCTb,
caMOperyisilivsi,  CaMOBOCHpPOM3BEIEHUE  (PENponyKIus), HACJIEACTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3alUs;

— ¢(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATh COJEPKAHHE OCHOBOMOJATAIOMIMX OMOJIOTHYECKUX
TEOpPUH U THIOTE3: KIIETOYHOM, XPOMOCOMHOM, MyTallMOHH O, BOJTIOI[MOHHOM, MPOUCXOKICHHUS KU3HH
U 4E€JIOBEKa;

— c(hOpMHUPOBAHHOCTb YMEHHsI PACKPBIBATh OCHOBOIOJIAralolIue OHOJIOTMYECKHE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.IA. BaBunosa, O. T'ekkensi, @. Mromnepa, K. bapa),
TPaHUIIBI UX PUMEHUMOCTH K KUBBIM CUCTEMAM,

— IpUOOpETEHNE ONbITa IPUMEHEHNSI OCHOBHBIX METOJ/I0B HAyYHOTO [TO3HAHUS, UCIIOJIb3YEMBIX B
Ouonoruu: HaOMIONEHUS W OINHCAHMS JKUBBIX CHUCTEM, IPOLIECCOB U SBJICHUMN; OpraHu3aluu u
IPOBEJCHUS OMOJIOTMUECKOTO 3KCIEPUMEHTA, BBIABUKEHHS TUIIOTE3, BBIBICHUS 3aBUCHMOCTH MEXIY
UCCIIETyeMbIMH BEJIMYMHAMH, OOBSICHEHHsI TOJTYYEHHBIX PE3YJIbTAaTOB U (POPMYTUpPOBAHMS BBIBOJIOB C
HCIIOJIb30BAHNEM HAaY4YHBIX ITOHSATHHI, TEOPUHI U 3aKOHOB;

— c(pOPMHUPOBAHHOCTh YMEHUS BBIACIATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapuoT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, BUJOB, OMOT€OI[EHO30B M IKOCHCTEM;
0COOEHHOCTH MpOIlECCOB OOMEHa BEIIEeCTB M IpEBpallleHHs] PHEPTUUM B KieTKe, (oTocuHTE3a,
IUTACTUYECKOTO M DJHEPreTH4ecKoro OOMEHa, XEMOCHHTEe3a, MHUTO03a, MeiHo03a, OIUIOJOTBOPEHMS,
pasBUTHS W Pa3MHOXKEHMsI, WHIMBUAYAJBHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), OOpbObl 3a
CYIIECTBOBaHHE, €CTECTBEHHOTO 0TOOpa, BUA00Opa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB K cpejie
oOuTaHUsA, BIUSHUSA KOMIIOHEHTOB JKOCHUCTEM, AHTPONOTI€HHBIX H3MEHEHHUH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U IIPEBPAILICHHE SHEPTHH B Orocdepe;

— c(OpMUPOBAHHOCTb YMEHHS NPUMEHSTh MOJY4YEHHblE 3HAaHUS Ui  OOBSICHEHUS
OMOJOTUYECKHX MTPOLIECCOB U SABJICHUH, ISl IPUHATUS IPAKTUUYECKUX PELIEHUH B IOBCETHEBHOM KU3HU
C 1eNbIo obecrieueHust 6e30MacHOCTH CBOETO 370POBBS U 3/I0POBbsI OKPYKAIOIIMX JII0/IeH, COOMIOACHUS
3I0pOBOr0 00pa3za >KM3HH, HOPM TPaMOTHOTO IIOBEJACHHS B OKpYXarolled NpHUpPOIHON cpene;
MOHUMaHHE HEO0OXOJAMMOCTH HCIIOJIb30BAaHUS TOCTHKEHUN COBpEeMEHHON OMOJIOTMU M OMOTEXHOJIOTUI
JUISL palliOHaILHOTO MPUPOIONIOIB30BaAHUS;

— c(OPMHPOBAHHOCTh YMEHHUsI peliaTh OMOJIOTMYECKHE 3aJjaud, COCTABIATh I'€HOTHIINYECKHE
CXEMBbI CKPELIUBAaHUS JJISl pa3HbIX TUIIOB HACIEIOBAaHUS MPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMbI
HepeHoca BEeIECTB U YHEPTUH B KOcHcTeMax (1IeTH MUTaHKs, TUILEBbIe CETH);



— c(hOpPMHUPOBAHHOCTh yMEHUW KpPUTHUYECKH OLIEHWBAaTh HH(DOpPMAIMIO OHOIOTHYECKOTO
COJIepKaHNsI, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3 Pa3IMYHBIX HCTOYHHKOB (CPEICTBA MaCcCOBOM
uHpOpMaLlMK, HAYYHO-TIOMYJISIPHBIE  MaTepHalibl);  WHTEPHPETHPOBATH  ITUYECKUE  ACTIEKTHI
COBPEMEHHBIX HUCCIIEIOBaHUN B OMOJOTHH, MEIUIMHE, OMOTEXHOJOTHH; PAacCMaTPUBATh TII00AIbHBIC
HKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
TIO3HIIUIO;

— c(hopMUPOBAaHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE OHWOJIOTMYECKOW WHMOPMAIIMM W3 HECKOJBKMX HWCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOT' O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Bun yuyeOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 108
O0s3aTesIbHAsI Ay IUTOPHAsA YueOHasi Harpy3Ka (Bcero) 72
B TOM YHCJIE:

NPAKTUYECKHUE 3aHATHS 36
CamocrosiTejibHas padoTa o0yuyariierocsi (Bcero) 36
B TOM YHCJIE:

pabota Hax peepaTom 16

BHEAYJUTOPHAs CaMOCTOsITEIbHAs paboTa 20

IIpome:xxyTounasi arrectanusi B popme 1 cemecTp — aTTecTaIus ¢ OLIEHKO,

2 cemecTp - AuddepeHInPOBaHHbBIN 3a4eT
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2.2. TeMmaTuuyecKuil IJIAH U coAep:kaHue yueOHOro npeamera EcrecrBosHaHue

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, NpaKTHYECKHE 3aHATHSA, CAMOCTOSITe/IbHAsI padoTa 00y4yaommuxcst O0Bém YpoBeHb
pa3esioB U TeEM 4acoB YCBOEHUS
1 2 3 4
1 cemecTp 51
Paznen 1. ®uznyeckas KapTuHAa MUpa 2
Tema 1.1. Coaepsxanue yueOHOro MaTepuaJia 2 1
Brenenue. Ousnka — (pyHmaMeHTanbHAs Hayka O MpHpoje. EcTecTBEHHO-HAYYHBIM METOHI TMO3HAHHSA, €r0 BO3MOXKHOCTH H
MeTo/1p1 TO3HAHHS MUPA | TPAHUIBI TPUMEHUMOCTH.
DKCIIEpUMEHT U TEOpHsl B TIpoLiecce MO3HaHMsI MpupoAbl. MoaennpoBanue GU3NIECKUX SBICHUH U TIPOLIECCOB.
EnuHCTBO 3aKOHOB IPHUPOJIBI M COCTaBa BELIECTBA BO BceneHHOM.
Penmurusa, ¢umocoduss m Hayka — uX poilb B (HOPMHUPOBAHUHM IMIPENCTABICHUN O mpupome. MeToasl HaydHOTO
MIO3HAHU: HAOMI0AeHUE, U3MEpPEHHe, TUTIOTe3a, IKCIIEPUMEHT, Teopusi. [[oHITHE O TYMaHUTApHBIX M €CTECTBEHHBIX
HayKax. Ponp ecTecTBEHHBIX HayK B COBPEMCHHOM O6HICCTBC. (DYHI[aMeHTaJII)HBIC 1 MPUKIIAAHBIC C€CTCCTBCHHBLIC
HayKH.
Pa3nen 2. OCHOBBI XUMUH 32
Tewma 2.1 Coaep:kaHue yueOHOr0 MaTepHuaJia 2 1
OCHOBBI A1epHOM Crtpoenue atoma. Mctopus aToMucTHYSCKUX y4ueHUW. HaOmoaeHust ¥ OMBITHI, TOATBEPKIAIOUINE aTOMUCTHYCCKOS
¢uzuku. OCHOBBI yueHre Mojienu cTpoeHus atoma. Macca U pa3Mepbl MOJIEKYIL. DIeMEeHTapHbIe YACTHIIBI, UX XapaKTepUCTUKHU. Sapo
MOJIEKYJIAPHON (DM3UKH | ¥ NEKTPOHHBIE OOOJIOUYKH.
CBoiicTBa sijiep: sA€pHBIE CHIIBI, SHEPTUsS CBS3W sApa. SnepHble peakiuy W 3aKOHOMEPHOCTH WX IPOTEKaHUS:
JieNieHHe siyiep, CUHTE3 sijiep. B3anMocBs3b Macchl v SHEPTHH. TepMOSIepHBIN CHHTE3 B IPUPOJIE. DHEPTHUs SIEPHBIX
peaxiuii ¥ uX MPUMEHEHHUE B JISATEIIbHOCTH YeJI0BeKa.
JeMoHcTpannu
CoBpeMeHHasi MOJIEIb CTPOCHUS aTOMa.
Mojenu iaepHbIX peakiuii 1 COIMPOBOXK/IAIOIINE UX U3ITYyUEHHUS.
Tema 2.2 Conep:xanue yueOHOT0 MaTepHuaJia 2 1
OCHOBBI o61uef/'1 xumun | OCHOBHEIE TEPMUHBI XUMUU: XUMHYECKHH DJIEMEHT U (1)0pr1 €ro CymeCTBOBaHU. HpOCTBIe " CJIOKHBIC BCIIIECTBA,
MaccoBOE YUCII0, aTOM, H30TOII, MOJIEKYJIa, HOH, KATHOH, aHUOH. SIBIIeHHE aJUIOTPOIINH.
Conep:xanue yueOHOro MaTepuasa 2 1

Xumuaeckuii dnemenT. Ilepmommueckuit 3akon JI.M. Menneneesa. Ctpykrypa mnepuomndeckoil tabmumsr .M.
MenzeneeBa W CTpOEHHE aTOMa. 3aKOHOMEPHOCTH WM3MEHEHHUs CTPOCHHUS 3JICKTPOHHBIX O0OJOYEK aTOMOB H
XUMHYECKHUX CBOHCTB, 00pa3yeMbIX 3JIEMEHTaMH IPOCTBIX M CIOXKHBIX BellecTB. CBsI3b MEKIY CTPOSHHEM aToMa U
XUMUYECKUMH CBOMCTBAMH DJIEMEHTOB.
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JemoHcTpanuun

CoBpeMeHHast MOJIENb CTPOSHHS aTOMA.

Mogenu siaepHbIX peakIuii U COMPOBOXKIAIOIINE UX U3TYUCHUS.
[Nepuonnueckas Tabnuna .M. Menneneesa u ee CTpyKTypa.

Conep:xanue yueOHOT0 MaTepHaJa

XHUMUYECKHUE CBSI3U: MEXaHU3MBI ()OpMUPOBaHUS. THITBI XUMUYECKOHN CBS3U: MOHHAS, KOBAJCHTHAs, METAJUTMYECKas,
BOJIOPOJIHAS CBA3U

dusnveckre 1 XUMUIECKHe CBOMCTBA BObl. Boa B mpupoie, OBITY, TEXHUKE U Ha IPOU3BOICTBE.

JeMoHcTpanuu

Mopenn XuMHYeCKHX CBSI3eH: KOBAJICHTHOM U MOHHOM.

Conep:xanue yueOHOro MaTepuaJa

XUMHUUECKHE PEeaKLUK: Peaklui COeTUHEHHs (CHHTE3a) M Pa3JIoKeHHs (paclIeIIeHuUs) BEIIECTB, TEMIOBOM AP QeKT
XUMUYECKOH peakunu, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

CxopocTh peaknn 1 GpaKTopbl, BIUSAIONINE Ha CKOPOCTh. XUMHIUYEcKoe paBHOBecue, npuHImi Jle [llarense.

IIpakTH4yeckoe 3aHATHE
W3yyeHne 3aBUCUMOCTH CKOPOCTH PEaKLUH OT PA3IHYHBIX (PaKTOPOB

KOHTpOJ’IbHaﬂ pa60Ta 110 OCHOBHBIM XUMHU4YECCKHUM INOHATUAM oﬁmeii XUMHUH

CamocTrosiTesibHasi padoTa o0yyaromuxcst

VYipakHeHUs 110 CTPOESHHUIO aToMa 3J1eMeHTOB 1,2,3 nmeprooB.

Tabnuua: TUIbl XUMHUYECKON CBSI3HU.

BrlimonrHeHE TBOPYECKUX 3aJaHHIA:

CocTtaBiieHue KpoccBopAa Mo TeMe « XMMHUECKHE DIEMEHTHI U MPEBPAIICHNE BEIIECTBY.
CocTraBrieHue pacckaza 0 XMMUYECKUX JJIeMEHTaXx.

Tema 2.2.
OCHOBBI
HEOPraHUYECKOU XUMHU

Coaeprxanue y4e0HOro MaTepuaJia

OCHOBHBIE KJIacChl HEOpraHndeckux coequHenuii: Oxcuzapl, OcHoBaHUs, aM(oTepHbIe TUAPOKCHABI, Kucmotsl, Cou.
Bomoponnsiit mokaszarens pH pactBopa, Mertamiel. CrmaBel metamioB. Kopposuss metaioB, Hemetamisl,
OKHCIUTENBHO - BOCCTAHOBUTEJBHBIE PEAKIUH.

OKHUCIIUTENH, BOCCTAaHOBUTENb, COSTMHEHUS METAJUIOB U HEMETAJUIOB, SKOJIOTHUYECKHE TIPOOIIEMBI.

IIpakTH4eckoe 3aHATHE
OCHOBHBIE KJIACChl HEOPTaHUYECKUX COECANHEHNH.

CamocTosiTeJIbHasl padoTa 00yYaroUIuXcs:

Coo0rieHns «3aluTa OKpyKaromei cpenb».

Tabmuia Buisl HeOpraHMYECKUX COSTUHEHU.

Pemenwne 3amauq.

[Ipe3enTanmu no 3anuTe OKPYKArIIEH CpeIbl OT 3arpsA3HEHUs MeTalllaMHt, COSIMHEHUSIMY a30Ta, CEPbI, YIIepo/a.
Cocrasiienue kpoccBopaa o teme «HeopraHndeckue coeTnHEHU.
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Tewma 2.3.
OCHOBBI OPTaHHYECKOMH
XUMHHU

Conep:xanue yueOHOro MaTepuasa
OcobenHocTn  opraHWdecknx coenuHeHWi. OcHOBHBIE TonmokeHUs Teopun A.M. byrtmepoBa. Kparkas
XapaKTePUCTHKA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCJMHCHUM.

IIpakTHyeckoe 3aHsATHE
OCHOBHBIE KJIACCHI HEOPTAaHUIECKHUX COSAMHEHUH.

CamocTrosiTeibHasi padoTa 00y4YaroIuXcs:

IIpesenranuu. beiToBas xumusl, maphroMepHs.

Pemenue 3ama4 ¥ ynpakHEHH 1O TOMOJIOTHH M M30MEPUH, ONpPEAETICHHE MOJEKYJISIPHOH (OpPMYIBl BellecTBa MO
MacCOBBIM JIOJIIM U MPOJyKTaM cropanust. OTYET MO BHIMOJIHEHHBIM 33JaHUSM.

Ta6mmia Buabl opranndecknx COeTMHCHUH.

Ornepesxaroniue 3aanus.

CocTraBreHnue KpoccBopAoB o Teme «OpraHuyeckas XUMHUs».

Tema 2.4.
XUMUS U )KU3HDb

Conep:xaHue y4eOHOro MaTepuasa
XUMUsSI M OPTaHU3M YeJIOBEKa. XUMHS B OBITY.

CamocTosiTesibHast padoTa 00y4YarOLIUXCS:
[MonroroBka pedeparon

Pazpnen 3. OcHoBbI (pu3HKH
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Tema 3.1.
Mexanuka

Conep:xanue yueOHOro MaTepuaJa

Mexanndeckoe paBmxkeHue. Cucrema otcuera. Tpaektopust nBwxkeHus. Ilyts. Ilepememienue. CKOpPOCTS.
PaBHOMEpHOE TpsMonuHeiiHOe JBMKEeHHE. OTHOCHUTENIEHOCTh MEXaHHUYECKOTO JABIDKEHHUS. 3aKOH CIOXKEHUS
ckopocteir. ['paduxu nBwxkenus. CpemHss CKOpOCTh TpPU HEPABHOMEPHOM IBM)KCHHHU. MTHOBEHHas CKOpPOCTb.
Yckopenue. PaBHOycKOpeHHOE TIpsiMoinHeiiHOe JBrmkeHue. CBoOOHOE majaeHue Tei. KpuBoiuHeiHOe JBUKEHUE.
YrioBast ckopocTs. PaBHOMEpHOE IBIKEHHE TT0 OKPYKHOCTH. L[eHTpocTpeMuTenbHOE YCKOpPEHHE.

JeMoHcTpannu

OTHOCHUTEIIBHOCTh MEXAHIUYECKOTO JIBIIKEHHUSI.

WNHepTHOCTH TE.

3aBUCHMOCTh YCKOPEHHS TeJla OT €r0 MacChl M CHJIBI, IEHCTBYIOIIEH Ha TEIO.

PaBeHCTBO 1 MPOTUBOIIOIOKHOCTH HAMIPABJICHUS CHII ACHCTBUS U TIPOTHUBOICHCTBHUS.

PeakTuBHOE NBM)KEHEE, MOIEITH PAKETHI.

JBU>KEHUE TeN B MOJE TATOTEHUS 3EMIIH.

W3MmeHeHne 3Heprur py COBEPIIICHUU PaOOTHI.
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Tewma 3.2 Coaep:kaHue yueOHOr0 MaTepuaJia 1
Junamuka Macca u cuna. BzammomeiictBue Ten. 3akoHpl muHaMuku. Cwmiel B mpupoxae. CrocoObl W3MEpPEeHHS CHIL
WnepupnanbHas cuctemMa oTcueTa. 3aKOH BCeMUpPHOTO TsroteHus. HesecomocTs. MiMmynbe Tena. 3akOH COXpaHEHUS
umIynbsca. PeaktuBHoe npmwkenne. Mexannueckasi pabota. MouiHocts. PaboTa cuitbl TATOTEHHUS, CHITBI YIIPYTOCTH U
criel TpeHus. Mexanndeckas dHeprus. Kunerndeckas sHeprus. Knnerndeckas sHeprus u padora. IloreHnnansHas
9HEprusi B rpaBUTalMOHHOM moje. [loTeHnuanbHas SHEprust ynpyro AeOpMHUpPOBaHHOTO Tella. 3aKOH COXPaHEHUS
MOJIHOM 3HEPIHUH.
IIpakTHyeckne 3aHATUA
1. M3y4yeHune 3aBUCUMOCTH Nepro/a KoineOaHnii MasiTHUKA OT JAJIMHBI HUTH, MacChl Ipy3a.
2. UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS OT Beca Teda.
Kounrpoabhas paGora MexaHuka.
CamocTtosiTeibHast pa®oTa 00yYarOIMXCSH:
Pemenwne 3amau.
Taonuua: Bunsr ABIKeHMS.
Cocrapnenue KpoccBopza: 3akoHbl HeioToHa.
Tema 3.3. Conep:xanue yueOHOT0 MaTepuaJia 1
OCHOBBI TemnoBoe aBuxkeHUE. bpoyHOBCKoe nBIKEeHHE. TeMmmepaTypa Kak Mepa CpelHEed KUHETHYECKOW SHEPruu 4acToT.
TEPMOJUHAMUKH Buytpennss sHeprus. PaGota u TemnmooTnada Kak cnocoObl M3MEHEHHsI BHYTpeHHeW sHeprud. [lepBbiii U BTOpOM
3aKOHBI TEPMOAMHAMUKH.
CamocTrosiTeibHasi padoTa 00y4Yaromuxcs:
JlopaboTka KOHCIEKTa JIEKIUH C MPUMEHEHHUEM JIOTIOTHUTEIBHON JIUTEPaTyphl (cocTaBiieHre 0030pa NepHOANIECKOM
JTUTEPaTyPHI).
Pemienue 3amay.
CocraBieHue KpoccBOpA0B 1Mo TeMe «MonekyisipHast pusnka. TepMoIuHAMUKAY).
Tema 3.4. Conep:xanue yueOHOro MaTepuaJia 1
OcHOBBI B3aumopeiicTBue 3apsyKEHHBIX Tel. DJIEKTpuuecKnui 3apsa. 3akoH Kynona. Pemenue 3agad. DnekTpudeckoe Mode.
JJIIEKTPOJAUHAMUKA IIpoBOAHMKHM M H3OJIATOPHI B 3JIEKTpUUecKkoM mode. [locTosHHBIN anmexkTpuueckuit Tok. Cuila TOKa, HampsHKEHHE,

QJICKTPUYCCKOC COIIPOTHUBJICHHUC. 3akon Oma. TemoBoe HeﬁCTBﬂe QJICKTPUYICCKOI'O TOKaA. MarauTtHoe 1oJe.
SHCKTpOMaFHI/ITHOC IoJIC. 3J'I€KTpOMaFHI/ITHLIC BOJIHEI.

IIpakTH4eckoe 3aHATHE
Uzyuenwue sBnenus naTepdepeHInn 1 JudpaKkiuy CBeTa.
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CamocTosiTeJIbHast padoTa 00yYarOIIUXCS:

3agaun, OTUET 110 3aJa49aM.

Coobuienns «CoBpeMEHHBIE ONITHUECKUE TPUOOPEI».

[ToaroroBka cooOmieHHs O MPUMEHEHWH 3JIEKTPOMAarHUTHBIX KOleOaHWM B COBpEeMEHHOW TexHHKe. Pabora meweit
CBY u ap.

CocraBieHue mpe3eHTaIHi.

Bcero B 1 cemecTpe

51

2 cemecTp

57

Pa3nen 4. Buojiorus

38

Tema 4.1.
buonorus — Hayka o
KU3HU

Conep:xanue yueOHOro MaTepuaJa

MeTtonp! uccienoBanus B 0uonaoruu. CyIHOCTh )KU3HHA U CBOMCTBA )KUBOr0o. OCHOBHBIC YPOBHH OpraHHU3alVK KUBOM
MaTepUH: MOJIEKYJISIPHO-TEHETHUECKUH, KIIETOUYHBINA, OpPraHU3MEHHBIN (OHTOT€HETUIECKH ), TIOMY IS IIHOHHO-BH/IOBOH,
OouoneHornueckuii. COBpeMEHHAass CHCTEMAaTHKa OPraHWYeCKOro MHpa Kak OTPaKCHHWE NPUHLIUINA EIUHCTBA
IMPOUCXOXKIACHUA KHUBBIX OPraHU3MOB. I/ICTOpI/I}I CO3JJaHusI MW OCHOBHBIC IIOJIOKCHUA KJIETOYHOM TCOPUH. Ponp
OHMOJIOTUYECKUX TEOpUH, HaeH, TUIoTe3 B GOPMUPOBAHIH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHPA.

IIpakTHyeckoe 3aHATHE

OCHOBHBIE TEOPUHU TPOUCXOKACHNA KU3HU Ha 3eMIIe.
Mukpockonndeckasi TEXHHKA U €€ pa3pelcHue.
I'eHeanornueckoe ApeBO MPOUCXOKACHUS )KU3HH.

Tewma 4.2.
MonexkynapHbIi ypOBEHb
OpraHMU3aluY )KUBOTO:
XUMUYECKUN COCTaB
KJIETKH

Conep:xanue yueOHOro MaTepuasa

Heoprannueckue BemecTBa (BoJa W MHUHEpPANbHBIE COJIM), UX DPOJIb B KUBOM KieTke. OpraHudeckue BellecTBa
(yrneBojpl, TUNHBI, OENKH, HyKIeHnHOBbIe KUCIOTh, AT®), ux ctpoenue u puznonorudeckas poib. OepMeHTH —
OHMOJIOTMYECKHE KaTalTu3aTophl, UX cTpoeHue W QyHKIMU. HykienHOBBIE KHCIOTHI U UX POJIb B KH3HECITEIEHOCTH
KIIETKU.

JHK - HocuTens HacnenctBeHHoW mH(opMmanmu. ['eH — eauHuna HaciaeacTBeHHON nHpopMmauuu. CTpyKTypHBIE H
perynsaTopHbeie TeHbl. Perummkanusi — mponiece yasoenust monekynsl JJHK. Crpoenne u QyHKIHH XpOMOCOM.
XpOMOCOMHBIH Ha0Op KJIETKW: TAlJIOWAHBIA W JUIUIOMIHBIA HaOop. 3HaueHHWE IOCTOSIHCTBA YHCIa M (OPMBI
XPOMOCOM B KJIETKaX.

IpakTuyeckoe 3aHsiTHE

®docdonaunuapl Kak OCHOBa CTPOESHUS OMOJIOTUIECKOH MEMOpPaHBI.
CrpoeHne MONeKyIbl OesKa.

Mogaens monekynsl JJHK.

HpI/IHI_II/IH KOMIITIMMCHTApHOCTH.
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Tema 4.3.
Knerounslii ypoBeHb
OpraHu3aluH KUBOTO:
CTPOEHHE KIETKU

Conep:xanue yueOHOro MaTepuasa

1. Vcropus uzyuenus kinetku. KieTodnas Teopusi CTpOSHUS OPTaHU3MOB.

2. CTpoeHHE 3YKapUOTUYECKON KIICTKU: OCHOBHBIC OPraHOM[IbI, UX CTpocHHEe U (yHKIMH. OCOOCHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIeTKU. Bupychbl — HekieTo4yHble (Gopmbl ku3HU. Mepbl TPOQUIAKTHKY PacIpPOCTPAHEHUS
BHUPYCHBIX 3a00eBannii (rpuril, oHkoorndeckue 3abomnesanus, CIIN/ u mp.).

3. ®opwmel pasMHOXKeHHUsT opranm3MoB. Ctpoenne ramer. OmiogoTBopenue. MHIuBHUAyanbHOE pa3BUTHE (OHTOTEHES).
dusnoreHes.

4. HacnencTBeHHOCTh M HM3MEHYHMBOCTh KaK CBOMCTBAa XHUBBIX cucTeM. COBpEMEHHBIE TNMPEACTaBICHHUS O T'eHEe U
reHoMe. XpOMOCOMHAsI TEOPHS HACIECTBEHHOCTH.

IIpakTHyeckue 3aHATHS

«HMccnenoBanue cTpoeHUE KIIETKH MO MUKPOCKOTIOM.
JeMoHncTpanuu

OpraHousl KICTKH.

CTpoeHue KIETOK MPOKapHOT U 3YKapHOT.

Crpoenue Bupyca.

KonTpoabHbie padoTsl «KileTouHoe cTpoeHHEe OPraHu3MOB»

CamocTosiTesibHAs padoTa 00y4aroumuxcs:

[MoaroroButs coobmienue. [IpodunakTuka 1 JedeHre BUPYCHBIX 3a001€BaHUH.
Tabnuua: OyHKIUN OpraHell.

Tabmuua: CtpoeHue opraHesui

Tema 4.4
OOMeH BelecTB U
DHEPTUU B KIIETKE

Conep:xanue yueOHOro MaTepuasa

MeTa0osiu3M — OCHOBA JKM3HEIEATSIIBHOCTA KJICTKH M BCEro OpPraHuM3Ma B IIEJIOM. DHEPreTHUECKUd OOMEH U ero
CYHNIHOCTh. THIBI THUTAHWS OPraHWU3MOB: ABTOTPO(HBIE W TeTePOTPOQHBIC OpPraHu3Mbl. [lmacTUuecKuit OOMeEH:
(dhoTOCHHTE3, XeMOCUHTE3, OrocuHTe3 Oenka. ['eHeTHYeCKuit KO/,

IIpakTu4yeckoe 3aHsATHE

OpraHu3M Kak OTKpbITas OHOJIOTHYECKAs CUCTEMA.
OOMeH BeleCTB U MPEBpaIeHUs] JHEPTHH B KIIETKE.
Cxema cuHTe3a Oelka.

Cxema ¢orocuHTe3A.

Tema 4.5.
OcHoBrl ['eneTnku u
CeNEKIINHU

Conep:xanue yueOHOro MaTepuasa

I'enernka yenoBeka: METOJABI HM3YYCHHS HACJIEJICTBEHHOCTH uYenoBeka. HacienoBanue rpymm KpoBU. BrwmsHue
MyTareHOB Ha OpraHu3M 4ejoBeka. HaciencTBeHHbIe 3a00JIeBaHUs YeTI0BEeKa: UX MPUYHUHBI U IPO(UIIAKTHKA.
I'eneTtnka - TECOPETUUCCKAass OCHOBa CCJICKIWH. OTHYECKNE AaCIIEKTHI Pa3BUTUA HEKOTOPBIX I/ICCJ'IC)IOBaHI/Iﬁ B
OuotexHoIornH (KIIOHUPOBAHUE YEIOBEKA).

HacnencreenHast 1 HeHacleICTBEHHAs! H3MEHUYMBOCTh U €€ OMOJIOTUYECKAast POJIb B ABOJIIOIIUN )KHBOT'O MUDA.

AHanu3 PEeHOTUITMYECKON N3MEHYHMBOCTH.
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HpaKTI/lquKOC 3aHATHC

Baustaus AJIKOT'0JIn3Ma, HAPKOMaHWH, KYPECHUA Ha HACJICACTBEHHOCTh Ha BUACOMATEPUAJIC.

Brrsasnenue MYTarcHoOB B Opr)Ka}OHICﬁ Cpe€ac U KOCBCHHAA OLICHKA BO3MOXKHOT'O UX BJIMUSAHHA HA OpraHU3M.
PemeHnne reHeTHYECKUX 3a1a4 Ha MOHOI‘I/I6pI/II[HOG CKpCIIMBAHUEC U HACIICAOBAHUC I'PYIIIT KPOBU

Tema 4.6.
OcHOBHI yueHust 00
SBOJIFOLIUHI

Conep:xanue yueOHOT0 MaTepHaJa

HcTopust pa3BUTHs 3BOJIOLMOHHOTO yueHUs. CHHTETHYecKas TeOpHsl ABOJIOLUH. J[BHXKYIIME CHIIBI 3BOJIIOLIUHU, UX
BIHsHUE Ha TeHO(OoH momyisimun. PopMbl ecTeCTBEHHOTo oTOopa. PesymbraTsl 3Bomonun. Poibs 3BOMOIMOHHOMN
TEOpUH B JOPMHUPOBAHUH COBPEMEHHOHN €CTeCTBEHHOHAYYHOW KapTHHBI MHpA.

I'unoTes3sl MpoucXoXkAeHUS KU3HU. OTINYUTENbHBIE IPU3HAKU KUBOTO. Y CJIOXKHEHHE JKUBBIX OPraHU3MOB Ha 3emiie
B Iporiecce 3BooLrU. OCHOBHBIE 3TAIlbl Pa3BUTHS KU3HU Ha 3eMIIe.

Paznenenue ncropun 3eMiu Ha 3pbl, HEPUOABL U AIOXU.

IIpakTH4eckue 3aHATHA

Bune! ecrecTBeHHOTO 0TOOpA: IBIKYIIHAN, CTAOMIM3UPYIONUI U TU3PYITHBHBIH.
BoznukHOBeHNE U MHOTr000Opasue Npucnoco0JIeHUH Y OPraHU3MOB.
KonBeprenmus u AUBEpreHus Kak pe3yabTaThl 3BOIIOLNH.

Tema 4.7.
IlonmynAunoHHO-BUAOBOM
YpOBEHb OpraHU3aINH
XKHUBOT'O: BUJ KaK
3JIEMEHTapHas eJUHNLA
CUCTEMaTUKU
OpPraHUYEeCKOr0 MUpa

Conep:xanue yueOHOro MaTepuaJia
Bug, ero xputepun. Ilomynsnus - cTpykTypHas €OUHMLA BUAA U €IMHULA 3BOMIOUMHU. | eHOGOHI M reHeTndeckKas
CTPYKTYypa IOITYJIALHH.

IIpakTHyeckoe 3aHsATHE

N3ydenne n3sMeHUNBOCTH (Ha MPUMeEpPE KOMHATHBIX PACTEHUN).
Kpurepuu Buna.

[omynsanus - cTpyKTypHasi eIMHUTA BUJIA, €IMHUIIA SBOIIOINN.

CamocTrosiTeibHasi padoTa 00y4YaroIMXcs:
Ornepesxarorniue 3HaHUS: 3HAUCHNUE TEHETHKH JJIS1 METUITUHBL.
[ToaroroButk cooduieHue [IpaBoBbie aCIIEKTHI HCCIIEJOBAaHNI B ONOTEXHOIOTHH.

Tema 4.8
DKO CUCTEMHBIN U
OonocdepHbIil ypoBHU
OpraHu3aIfy )KHBOTO

Conep:xanue yueOHOro MaTepuasa

DkocucteMa U OuHoreoneHo3. BzaummopelicTBue momynsiuii B skocucteme. CTpyktypa OuoreoneHosa. [luiieBbie
nernu. CaMoperyJsius 1 yCTOWIUBOCTh SKOCUCTEM.

I'eosnoruueckue obonouku 3emiu: jurocdepa, ruapochepa, armochepa, o6uochepa. Yuenue B.M. Bepuamuckoro o
ouocgepe. CoctaB 6uochepbl: KOCHOE, KHUBOE, OMOKOCHOE M OMOreHHoe BeriecTBo. CBOHCTBA U (QYHKI[UM JKHBOI'O
BeniectBa. Cpenbl xku3HU. KpyroBopoT BeliecTs U MOTOK SHEPTUH B Onocdepe.
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IIpakTuyeckue 3aHATHA:

CrtpykTypa 6HoreoreHosa.

CTpyKTypa ACTPUTHOHN M MACTOUITHON MUIIEBBIX IICTICH.
['eonoruueckue 000J0YKH 3eMIIH U UX CTPYKTYpA.
OrpaanunBaroIue (PaKTOpsl TEOIOTHISCKIX 000I0UCK.
buocdepa xak gerBepras 000109Ka 3eMITH.
KonTposbHbie padoThI

DBOJIOIHS OPraHMYECKOTO0 MUPa

CamocTtosiTenbHast pa®0oTa 00yYaIOIMXCSH: 7
TBopueckoe 3aganne. CoCTaBUTh T€HEATOTHYECKOE APEBO CBOEH CEMBHU.
CocTaBUTh qUarpaMMy MHIIEBBIX CBA3€H B MPUPOIHBIX IKOCUCTEMAX (JIEC, TYT, BOAOEM).
Munu-cournHenme. BrusHue skonormueckux (akTopoB Ha pa3BUTHE PACTCHUN U )KUBOTHBIX.
Tabmuua: CucremMa opraHuueCcKOro MHUpa.
Bcero Bo 2 cemecTpe 57
Bcero: 108

J111s XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCTIOIb3YIOTCS ClIeAyIoNne 0003HAUCHHUS:

1. — o3HaKOMUTEBHBIN (y3HABAHHE pAaHEE N3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpoAYKTUBHBIN (BBIIOJHEHUE AEATEIBLHOCTH MO 00pa3ily, MHCTPYKIIUU WIH O]l PYKOBOJICTBOM);

3. — MPOIYKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOJTHEHHUE JISATSIIBHOCTH, PEIICHNE TIPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUMSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecredYeHH 0

Peanuzanus yuebHoro mpenmMera TpedyeT HaIU4yusl y4eOHOro kaOMHETa 3KOJIOTUYECKUX OCHOB
PUPOJIOTIOIB30BAHHUS.

YuebHoe oOopynoBanue: Paboume mecra oOyuarommxcs. PabGouee MecTto mpemnogaBaTess.
MapxkepHas 10ocka. BeIIBUKHOM dKpaH.

VY4eOHo-HarIgIHble MOCOOWs: HOPMATHUBHBIE JOKYMEHTHI, KOMIUIEKC Y4eOHO-HATJSAHBIX U
METOAMYECKHX OCOOUH, TTaKaThl, TAOIHIIBI, HOPTPETHI BhIAAIOMUX A Aeareneld, DVD-aucku.

Texuuueckue cpenctna: Tenesuzop ¢ DVD npourpeiBarenem, IpoeKTop, HOYTOYKH € BbI-XOJIOM
B MHTepHeT (JIUIICH3MOHHOE ITporpaMMHoe obecriedenue: 7 zip, Kaspersky endpoint security 10, K-lite
codec pack, Microsoft Office 2013), ay1HOKOJIOHKH.

3.2. UnopmannonHoe odecnevyenne 00y4eHust

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H3aaHuil, UHTepHeT-pecypcoB, JA0NMOJHUTEIbLHOM
JUTEepaTypbl

IleuaTHbIC HU3JaHusg HC HCIOJb3YHOTCA. I[I/ICHI/IHJII/IHa MMOJIHOCTRLIO oDecrieyeHa OJICKTPOHHBIMU
U3JIAaHUSIMU.

OcHOBHBIC HCTOYHHMKH:

1. TopenoB A.A. EcrecTBo3HaHuEe: yueOHOE TTOCOOUE IS CPEIHETO MPO(ECCUOHATBEHOTO 00-
pasoBanusi / A.A. T'openos. - 4-e uza., nepepad. u gom. — M.: U3znatensctBo FOpaiit, 2022. - 355 c. -
(ITpodeccronansroe obpazoBanme). - ISBN 978-5-534-10214-7. - Tekct: snexkrponHsiii / Obpa3oBa-
tenbHas wiatdopma FOpaidt [caiit]. - URL: https://urait.ru/bcode/495185

2. T'yceiixanoB M.K. EcrecTBo3HaHue: y4eOHUK M MPAKTUKYM Ui cpeaHero mpodeccuo-
HasbHOTO OOpa3oBanus / M.K. I'yceiixaHoB. - 8-¢ uzn., nmepepad. u gon. — M.: U3narensctBo Opaiir,
2022. - 442 c. - (IIpodeccuonanproe oopazoanue). - ISBN 978-5-534-00855-5. - TekcT: 3nmeKTpOHHBIHI
// ObpasoBarenpHas miarpopma HOpaiir [caiit]. - URL: https://urait.ru/bcode/490212

3. EcrectBo3Hanue: yueOHHMK Ui cpeaHero  npodeccHoHalbHOTO  oOpa3oBaHus /
B.H. JlaBpunenko [u ap.]; mox penakmueit B. H. JlaBpunenko. - 5-e u3z., nepepad. u gon. — M.: U3na-
tenbcTBO HOpaiit, 2022. - 462 c. - (IlpodeccuonansHoe oOpaszoBanue). - ISBN 978-5-534-15643-0. -
Texkcrt: AJIEKTPOHHBIN // Ob6pa3zoBarenbHas miatdopma IOpaiit [calT]. -
URL.: https://urait.ru/bcode/509261

4. Ortronkuii I'.Il. EcrecTBO3HaHME: yUeOHUK M MPAKTUKYM JJISl CPeHEro MpodecCuoHaIbHO-
ro obpaszoBanusi / I'.Il. Otroukuii; mon penakuueit [.H. Ky3pmenko. — M.: UspatensctBo IOpaiir,
2022. - 380 c. - (IlpodeccuonanbHoe obpazoBanue). - ISBN 978-5-534-02266-7. - TekcT: 351eKTpOHHBII
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/491265

5. Csupunos B.B. EctectBo3zHanue: ydeOHOe mocobue Al cpelHero mnpodeccHoHaIbHOTO
obpazosanus / B.B. Ceupunos, E.W. CBupunosa; nox penakiueit B.B. CBupunosa. - 3-e uzn., ucnp. u
nom. — M.: U3natensctBo HOpaiit, 2022. - 310 c. - (IIpodeccronansnoe obpazosanue). - ISBN 978-5-
534-10099-0. - Tekcr: onekrpoHHbi // OOpa3zoBatenbHas 1uiarpopma FOpaiit [cair]. -
URL.: https://urait.ru/bcode/492475

6. CwmupuoBa M.C. EcrecTBO3HaHHME: y4COHHK W MPAKTHKYM JUIS CPEIHETO MPOQPECCHOHATb-
Horo obOpazoBanus / M.C. CmupnoBa, M.B. Boponenko, T.M. CmupHoBa. - 2-e u3a. — M.: HU3narens-
ctBO FOpaiit, 2022. - 330 c. - (ITpodeccuonansroe oopazoBanue). - ISBN 978-5-534-09495-4. - Tekcr:
aNeKTpoHHBIH // OOpa3oBarenbHas mwiatdopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/489719

7. Crpenmpauk O.H. EctecTBo3HaHue: yueOHOE mocoOue i CpeaHero mpodecCHOHATBHOTO
obpazoBanus / O.H. Crpensnuk. — M.: M3natensctBo HOpaiit, 2022. - 223 c. - (IIpodeccronansnoe 00-
pasoBanue). - ISBN 978-5-534-03157-7. - Tekcrt: snextpoHHbli // OOpa3zoBarenbHas TIaTGopma
FOpaiir [caiit]. - URL: https://urait.ru/bcode/489838

JlonmoJHMTeIbHASA JINTepaTypa:
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https://urait.ru/bcode/489719
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1. Bamsnckuit C.H. EcrecTBo3Hanue: y4yeOHMK W TPAKTHKYM M CPEIHETO
npodeccuonanibHoro obpaszosanms / C.U. Bansuckuit. — M.: UznarensctBo Opaiit, 2022. - 367 c. -
(ITpodeccuonansnoe obOpazoBanme). - ISBN 978-5-534-13604-3. - Tekct: 5>IeKTpOHHBIH //
O6pasoBarenbHas iathopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/494735

2. TMunckwmii A.A. ®usuka: yaeOnuk / A.A. [Munckuii, I'.}O. ['pakoBckwii; mox o6mr. pen. FO.U.
Huka, H.C. IlypeimeBoii. - 4-¢ usn., ucnp. — M.: ®OPYM: UHDPA-M, 2022. - 560 c. - (Cpennee
npodeccuonansHoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekcrt: snexrponnsni. - URL:
https://znanium.com/catalog/product/1712397

3. CypuxoB B.B. EcrectBoznanue: ¢usmka: ydeOHOe TMOcOOMEe  Jaisi  CPEIHETo
npodeccuonaibHoro obpaszoBanusi / B.B. Cypukos. - 7-¢ u3n., ucnp. u jgom. — M.: M3garenbcTBo
FOpaiit, 2022.- 150 c. - (IIpodeccuonanbroe obOpazoBanue). - ISBN 978-5-534-15432-0. - Tekcr:
snekTponusiii // ObpasoBatensHast miardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/506941

IMpodeccnonanbHbie 6a3bl JaHHBIX M HHGOPMAaLMOHHBIE pecypchbl ceTu UHTEepHeT:
Enunoe okHO mocTya Kk 00pa3oBaTebHbIM pecypcam, http://www.window.edu.ru
KHuru no ectecTBeHHBIM HayKaM U AUCLUILIMHAM, http://estestvoznanie.ru/
Poccuiickuii moprain oTkpeiTOro oopasosanusi, http://www.edu.ru

Caiit ansa npenogaBareneil GU3MKY, ydaluxcs U ux poautenei, http://www.fizika.ru
OBbC «3nanunymy», http://www.znanium.com

Onekrponnas oudanoreka PI'TY, http://www.liber.rsuh.ru
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4. KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
T CIATLTHBI

KoHTposib M oOleHKa pe3ylbTaTOB OCBOCHHsS yueOHoro mpeamera EctecTBo3HaHue
OCYIIECTBIISIETCS MPENoaBaTeIeM B MpoIecce MPOBEACHUS JICKIMH, TPAKTUYECKUX 3aHATHH, a TAKKe
BBIMIOJTHEHHS 00YYarOIIUMHUCS Pa3IUYHbIX (DOPM BHEAYAUTOPHON CAMOCTOSITENLHON pabOThI

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

@opMbI 1 MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHust

Ymenus: ATrecTtanus, 1u¢depeHpoOBaHHbIN 3a4eT
- (opmupoBath IIPEJICTaBJICHUS 0 | YcTHBIE OIPOCHI, MMCHMEHHBIC WHIUBUIYyalbHBIE U
LEJIOCTHOU COBPEMEHHON | TIPYIIIOBBIE 3a/JaHMs, BBIIOJHEHHE U IPE3CHTALUA

€CTECTBEHHOHAYYHOH KapTUHE MHpa, O
MPUPOJIE KaK €IUHON IIEJIOCTHON CUCTEME, O
B3aUMOCBSI3M  YEJOBEKAa, IMPUPOABI U
o0miecTBa; O IMPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax Bceenennoi;

[IPOCKTOB, OLICHKA  BBIIIOJHEHUS KOHTPOJIBHBIX
pabor, pa3IMYHbIX bopm BHEAYUTOPHOU
CaMOCTOSITENIbHOU PabOTHI

— TPUMEHSTh €CTECTBCHHOHAYUYHBIC 3HAHUS
Ui OOBSICHEHHS OKPY)KAIOIIMX SBJICHHUH,
COXPaHCHHUS 3JI0POBbS, obecreueHus
0e30ImacHOCTH YKU3HEEATEILHOCTH,
OCpe)KHOIO0  OTHOIICHHS K  MPHUPOJE,
palMOHAILHOTO  MPUPOIONOIB30BAHUSA, a
TAaK)K€  BBIMOJIHCHHS POJHM  I'PAMOTHOI'O
noTpeOuTEeNs;

VYCTHBIE OMpOCHI, MUCbMEHHBIE WHAWBUIYAJIbHbIE U
IPYNIOBBIC 3aaHWA, BBIIIOJIHCHUC W IPC3CHTALHA
NPOEKTOB, OIEHKA BBINOJIHEHHS KOHTPOJBHBIX
pabor, pa3IMYHbIX bopm BHEayIUTOPHOMN
CaMOCTOATENILHON pabOTHI

— (opmupoBaTh IPEACTABICHUS O HAYYHOM
METOJIe¢ MO3HAaHUS HPHUPOJIBI M CPEACTBaX
U3y4yeHHUs ~ MeraMmupa,  MakpomMHupa H
MUKpPOMUPA;

VYcTHBIE ONPOCHI, TUCbMEHHBIE UHAWBUIYAIBHBIE U
IPYNIOBBIE 3aJaHUS, BHIIOJHEHUE U IpE3EHTAIMs
IIPOEKTOB, OLIEHKA BBIIOJIHEHNUS KOHTPOJBHBIX
paoor, pas3IUYHbIX bopm BHEay/IUTOPHOMN
CaMOCTOSITENIbHON PabOTHI

— BIAJETh MPUEMaMU €CTECTBEHHOHAYYHBIX
HAOJIIOMECHNM, ONBITOB HCCIEAOBAaHUNA U

VYCcTHBIE ONPOCH], TUCbMEHHBIE UHAWBHUIYAIBHBIE U
IPYNIOBBIE 3aJaHUS, BHIIOJHEHUE U IpE3eHTAIMs
IIPOEKTOB, OILIEHKA BBIIOJIHEHNUS KOHTPOJIBHBIX
paoor, pas3IUYHbIX bopm BHEayIUTOPHOMN
CaMOCTOSITENIbHON PabOTHI

OLICHKHU JIOCTOBEPHOCTHU MOJTY4E€HHBIX
pe3yJIbTaTOB;

- TIOHMMaTh 3HAYUMOCTh
€CTECTBEHHOHAYYHOI'O 3HAHUA IS KaKJI0TO
YeNoBeKa, HE3aBHCUMO oT ero
npodeccnoHanbHOMI JeSATEeIbHOCTH,

pastanL (baKTI)I 1 OICHKH, CpaBHI/IBaTI)
OlLIEHOYHBIC BBIBOALI, BHACTh HMX CBSI3b C
KpI/ITepI/ISIMI/I OLOCHOK U CBJS3b KpI/ITepI/IeB C
ONPEACIEHHON CUCTEMOM LIEHHOCTEN.

YcrHbIe OITPOCHI, MMCbMCHHBIC WHIAWBUAYAJIBHBIC W
IPYNIIOBBIE 3aJaHUS, BBIIOJHEHUE U IPE3EHTALMS
IMPOCKTOB, OILICHKAa BBIIIOJTHEHUA KOHTPOJIbHBIX
pabor,  paznuuHBIX  (QOpM  BHEAYJUTOPHOM
CaMOCTOSITENIbHOM pabOThI

3HaHud:

Atrecrauus, 1M pepeHIUPOBAHHBIN 3a4eT

- 0 Haubonee BAXKHBIX OTKPBITUSAX W
JOCTIDKEHHMSX B O00JIAaCTH €CTECTBO3HAHMSA,
MOBJIMSIBIIMX HA DBOJIOLMIO MPEICTABICHUN
O TIpUpoOJe, Ha pa3BUTUE TEXHUKH U
TEXHOJIOTHIA;

VYcTHBIE ONPOCH], TUCHMEHHBIE UHAWBHUIYAIBHBIE U
IPYNIOBBIE 3aJaHUs, BHIOJHEHUE U MPE3EHTAIUs
IIPOEKTOB, OLIEHKA BBIIOJIHEHUS KOHTPOJIBbHBIX
paoor, pa3IUYHbIX bopm BHEay/IUTOPHOMN
CaMOCTOSITENIbHOU PabOTHI
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— TOHATUMHBIA  amnmapar
HayK, IO3BOJISIOIINM
y4acTBOBaTh B

€CTECTBCHHBIX

MO3HAaBaTh  MHUD,
JIUCKYCCHUSX 13{0)
€CTECTBEHHOHAYYHBIM BOIIPOCAM,
HCIIO0Ib30BaTh pazuyHbIC HCTOYHUKU
nH(pOpMaUK I TOATOTOBKHA COOCTBEHHBIX
pabor, KPUTUYECKH OTHOCHUTBCS K
coobmenussM CMMU, coxepxaium HayqIHYIO
nuH(pOpMALHUIO.

YcrHbBIC OIIPOCHI, MUCbMCHHBIC WHIAWBUAYAJIIbHBIC U
TPYNIOBBIC 33/JaHUs, BBINOJHEHWE M TIPE3CHTAINs
IIPOCKTOB, OLICHKAa BBIIIOJTHCHUA KOHTPOJIbHBIX
pabor,  pasnuuyHBIX ~ (GopM  BHEAYAUTOPHOI
CaMOCTOSITENIbHOW PabOTHI
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