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1. HACITIOPT MPOI'PAMMBI YYEBHOI'O ITPEAMETA
EctrecTBO3HAHME

1.1. O6aacTh npuMeHeHHus1 padoueii MporpaMMbl

PaGouass mporpamma ydeOHOro mnpeamera EcTecTBO3HaHWE SIBISETCS YaCThIO OCHOBHOU
obpazoBarenbHor nporpammbl (OOIT) CITIO Ha 6aze ocHOBHOro 00mIero oO0pa3oBaHUs — MPOTPAMMBI
MOATOTOBKH criennanuctoB cpeanero 3seHa (IIICC3).

[IporpamMma y4yeOHOro mnpeaMeTa MOXKET HCIOJIb30BaThCsl APYTUMU MpodecCHOHATBHBIMU
00pa30BaTeNbHBIMI OPTaHU3AUSIMH, PEATU3YIOIIIMEI 00pa30BaTeIbHYIO MPOTPAMMY CPEIHEr0 OOIIEro
obpazopanus B npezenax oceoerus OOIT CITO na 6a3ze ocHOBHOTO 00111ero 00pa3oBaHus — IPOrPaAMMBI
MOATOTOBKH criennaincToB cpeanero 3seHa (IIICC3).

PaGouas mporpamma yudeOHoro mpeamera EcrecTBo3HaHuWE MOXKET OBITH aganTHpOBaHA IS
00ydYeHUsT MHBAJIHUJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMHU 3/I0POBBSI.

1.2. Mecto YyueOHOro mpeaMeTa B CTPYKTYpe OCHOBHOI mNpodeccHOHAILHOM
00pa3oBaTeJbHOI NPOrPAMMBI:

VY4eOHnbiii npeamer EcrecTBo3HaHUE SBISETCS YacThlO INpeaMeTHON oOnactu EcrecTBeHHBIE
Hayku @OI'OC cpennero obmero oOpasoBaHus. YueOHbI mnpeamer EcrecTBo3HaHuWe sBIseTCA
o0s3arenpHOM Oa3oBoi nucuuuimHoN bJ1.04 u m3ydaercs B 0011e00pa3oBaTEIbHOM LUKIIE CPEAHETO
obmero oopazoanus [TTICC3.

13. Heau u 3agaum y4eOHOro mnpeaMera — Tpe0OBaHHMS K pe3yabTaTaM OCBOEHHS
y4eOHOro npeamera:

Peanuzanust yueOHoro mpeamera EcTecTBO3HaHWE HampaBieHa Ha JOCTHIKEHHUE CIEIYIOIIMX
neJsei:

— OCBOGHHME 3HAHMM O COBPEMEHHON €CTeCTBEHHO-HAYYHON KapTHHE MHpa U MeToAax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOojiee BaXXHBIMH HACSIMHU U JOCTHXKEHUSIMH €CTECTBO3HAHUSA,
OKa3aBUIMMU ONPEEIAIONIEe BIUSHUE HA PA3BUTHE TEXHUKHU U TEXHOJIOTHA;

-~ OBJAJICHHWE YMEHUSMHU TPUMEHSATH TIOJYYCHHBbIE 3HAHHUS [JI1 OOBSICHEHUS SBICHUH
OKPYXKAIoIIer0o MHUpa, BOCHPUATUS HHGPOPMAIIUM ECTECTBEHHO-HAYYHOTO U TPO(EeCcCHOHAIBHO
3HAUMMOTO COJEpKaHUS; Pa3BUTHE MHTEIUIEKTYalbHBIX, TBOPUECKUX CHOCOOHOCTEM M KPUTHUYECKOTO
MBIIUIEHUS B XOJ€ IPOBEACHMS MNPOCTEHIINX HWCCIEAOBAHUM, aHalu3a SBJICHHM, BOCHPUATUS U
WHTEPIPETAINHN €CTECTBEHHO-HAYYHOW HH(POPMAIINH;

— BOCMHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOM MPUPOJIBI U UCTIOIB30BAHUS
JIOCTH>KCHHU I €CTECTBEHHBIX HAaYK ISl pa3BUTHS IIUBIIIM3AIIMN U TIOBBIIICHUS KAYECTBA )KU3HU;

— TpUMEHEHHE eCTECTBEHHO-HAyYHBIX 3HAaHUM B MPOPECCHOHATHHONW JIEATEIbHOCTH U
MOBCEIHEBHOM  U3HU Uil  oOecriedeHHuss O€30MacCHOCTH  KU3HENEATEIbHOCTH; TIPaMOTHOTO
HCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3J0POBbSI, OKPYKAIOIIEH CPEBI.

B pesynbprare uzydeHus: yueOHoro npeamera 0Oy4aroIIHics T0HKEH YMETh.

— ¢opMupoBaTh MPEACTABICHHUS O IEJIOCTHOW COBPEMEHHON E€CTeCTBEHHOHAYYHOW KapTHUHE
MUpa, O IPUPOJIE KaK €IUHON IIeIOCTHON CHCTEME, O B3aMMOCBS3H YeNlOBEKa, MPUPOAbl U OOIIECTBA; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax BeeneHHOM;

— TIPUMEHSATH €CTECTBEHHOHAYYHBIC 3HAHUSI I OOBSICHEHUS OKPYKAIONIUX SBICHUN, COXpaHe-
HUS 3[J0pOBbs, oOecrieueHus] 6e30MaCHOCTH JKU3HEAEATEIIbHOCTH, OEpeXHOT0 OTHOLICHHS K MPUPOJE,
paloHaIbHOTO MIPUPOIONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHS POJIM TPAMOTHOTO MOTPEOUTENS;

— ¢opMupoOBaThH MPEICTABICHHUS O HAYYHOM METO/Ie TTO3HAHUS MPUPOIBI U CPEICTBAX U3YUCHUS
Meramupa, MaKpoMHpa U MUKPOMHUPA;

— BIAJETh MPHEMaMU €CTECTBEHHOHAYYHBIX HAOIIOJACHMIA, OTBITOB WCCIECJOBAHUNA U OIEHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB;

— TOHUMAaTh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JJISl KaXJOro 4eJIOBEeKa, He3aBUCHUMO
0T ero npo¢eCcCUOHATBLHON eATEIbHOCTH, pa3nnyaTh (PaKThl U OL[EHKH, CPABHUBATH OLICHOYHBIE BHIBO-
JIbl, BUJIETh UX CBSI3b C KPUTEPHUSIMU OILICHOK U CBSI3b KPUTEPHUEB C ONMPEACICHHOW CUCTEMOM LIEHHOCTEN.
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B pe3ynbrare n3yueHus yaeOHOro npeaMeTa 00ydaronuiics JOKEH 3HATD:

— 0 HauOoJiee BaXXHBIX OTKPBITUSX M JOCTH)KCHUAX B 00JIACTH €CTECTBO3HAHMSI, MOBIUSABIINX
Ha HBOJIFOLIMIO IIPEJCTABICHUM O IPUPOJIE, HA PA3BUTHUE TEXHUKU U TEXHOJIOTUH;

— TOHATUMHBIN amnmapar €CTECTBEHHBIX HAayK, MO3BOJISIOIIMM IIO3HABATh MUpP, Y4aCTBOBAaTh B
JUCKYCCHSIX 10 €CTECTBEHHOHAYYHBIM BOIPOCAM, UCIOJIL30BaTh Pa3IMYHbIe UCTOUYHUKH MH(DOpMamu
JUISL TIOATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCUTHCA K coobmenusmM CMMU, conepkammm
HaY4YHYIO HH(OpMaIuio.

1.4. KoanyecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOI0 MpeIMeTa:
MaKCUMaJIbHOU yueOHOU Harpy3ku obydaromierocs 108 yacos, B Tom uucie:

- 00s13aTeNbHOM ayIUTOPHON Y4eOHOM HAarpy3Ku oOydJaromierocs /2 Jaca,
- CaMOCTOSTEIIbHON paboThl o0ydarorierocs: 36 4acos.

15. Pe3yabTaTbl 0CBOEHHS NMPOrpaMMbl Y4eOHOI0 MpeaMeTa.

OcBoeHue conepkanusi yaeOHOTO npeaMera EcrecTBO3HAHUE 00ECIICUMBACT JOCTHKCHHE CTY-
JIEHTaMU CJIEAYIOIIUX PE3YJIbTATOB:

JIMYHOCTHBIX:
— OCO3HaHUE 00YYArOIMIMMHUCS POCCUNCKON TpaX1aHCKON UICHTUYHOCTH;
— TOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEIEIICHUIO;
— HaJTU4he MOTHBAIMH K O0OYYEHHIO ¥ TUYHOCTHOMY Pa3BUTHIO;
— IEJICHANPABIICHHOE PA3BUTHE BHYTPEHHEH MO3HUIIMHU JMYHOCTH HAa OCHOBE JyXOBHO-HPABCTBEHHBIX
eHHocTel HapooB Poccuiickoit Penepannu, UICTOPUUECKUX U HALIMOHAIBbHO-KYJIBTYPHBIX TpaJAHIIHil;
— (OpMHUpPOBAHHE CHUCTEMBl 3HAYMMBIX I[EHHOCTHO-CMBICJIIOBBIX YCTAHOBOK, AHTHKOPPYMIIHOHHOTO
MHPOBO33pPEHHUs, IPABOCO3HAHUS, IKOJIOTUYECKOHN KYJIbTYPHI;
— CHOCOOHOCTH CTaBUTH [EIH U CTPOUTH )KU3HEHHBIE TUIAHBL;

MeTanpeIMeTHbIX:
— OCBOCHHBIC OOYYAIOIIMMHCS MEXKIIPEAMETHBIC TOHATHS W YHHBEpCaJbHBIC Y4YCOHBIC ICHCTBHS
(peryisITHBHBIC, TIO3HABAaTENbHBIE, KOMMYHHKATHBHBIE), CIOCOOHOCTh HX HCIIOJIb30BAaHUS B
ITIO3HABATEJIBHON U COLIMAIIBHOW MTPAKTHKE;
— TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHHUIO Y4eOHOW MeATelbHOCTH,
OpraHu3aIu y4eOHOTO COTPYAHHMYECTBA C TMEJAAarOorMUYeCKUMHU paOOTHHUKAMU M CBEPCTHHUKAMH, K
Y4acCTHUIO B TOCTPOCHUU WHANBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH,
— OBJIJICHUE HAaBBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON, TPOSKTHOM U COIMATILHOM €SI TEIbHOCTH;

NpeJIMeTHbIX:
— c(OpPMHUPOBAHHOCTh TPEJICTABICHUM O PO M MecTe (DU3UKM M aCTPOHOMHH B COBPEMEHHOU
HAyYHOM KapTHHE MHpa, O CHUCTEeMOOOpasyromieil poiau (U3HKU B Pa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKH M COBPEMEHHBIX TEXHOJIOTHM, O BKJAJEC POCCHUCKUX U 3apyOEKHBIX YUCHBIX-(PU3HKOB B
pa3BUTHE HAyKHU; TOHUMaHUE (PU3NYECKON CYIIHOCTH HAOII0JaeMbIX SIBJICHUM MHUKPOMHUPA, MAaKpOMHUpA
¥ Meramupa; MOHUMaHuEe POJIM aCTPOHOMUHU B MPAKTUUYECKON JEATEIHHOCTH YeJOBEKa M JalIbHEHIIeM
HAyYHO-TEXHHYECKOM Pa3BUTHH, POJIM (PU3MKU B (HOPMHPOBAHUH KpPyrozopa U (YHKIIMOHAIBHOM
TPAaMOTHOCTH YeJIOBEKA JIJIs PEIICHUS TPAKTUICCKUX 3a]1aY;
- c(opMHpOBaHHOCTH YMEHHUN pacro3HaBaTh (U3NYECKUE SBIIEHUS (TMPOIECCHI) U OOBICHITh UX Ha
OCHOBE M3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE M PAaBHOYCKOPEHHOE TPSIMOJMHEWHOE JBIDKEHUE,
CcBOOOJHOE TAJICHHE TN, JABIKEHHE MO OKPYKHOCTH, MHEPIIHUS, B3aUMOJACUCTBUE Tel, KolebaTeabHoe
JIBIDKEHHE, PE30HAHC, BOJTHOBOE JABMXKeHUE; U] dy3usi, OpOyHOBCKOE IBIKEHHE, CTPOECHUE KUIKOCTEH
U TBEpABIX TeJN, M3MEHEHHe oObeMa Tel MpH HarpeBaHUU (OXJIAKICHHH), TEIJOBOE pPaBHOBECHE,
WCIapeHue, KOHICHCAINs, TUTABJICHUE, KPUCTAUIA3AITUs, KUTIEHUE, BIAXKHOCTh BO3/1yXa, CBA3b CpEIHEH
KMHETUYECKOW DHEPTHH TEIJIOBOTO JIBMDKEHUS MOJIEKYT C aOCONIOTHOM TeMIepaTypoid, MOBHIIICHHE
JIABJICHUS Ta3a MPHU €ro HarpEeBaHWH B 3aKPHITOM COCYJE, CBSI3b MEXK/y MapaMeTpaMu COCTOSHUS Ta3a B
M30IpoIleccax; 3JIEKTpU3alus TeJ, B3aUMOJCHCTBUE 3aps/iOB, HarpeBaHUE MPOBOJHHMKA C TOKOM,
B3aUMO/ICICTBUE MAarHUTOB, YJIEKTPOMArHUTHAsT HHIYKIHS, ACHCTBUE MAarHUTHOTO TIOJISI HA MIPOBOJHHK
C TOKOM W JBWXKYIIHMICS 3apsl, DSJICKTPOMarHUTHbIe KojJeOaHWs ¥ BOJHBI, TMPSIMOJHUHEHHOE
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pacmpocTpaHeHHE CBeTa, OTpa)KeHHeE, MpejoMieHue, WHTepdepeHI s, AUPPaKIus U TMOISPU3ALUS
CBeTa, nucrepcus cBera; GoTodneKkTpuuecknii 3¢G(EKT, CBETOBOE aBJIICHHE, BO3HUKHOBEHHUE
JIMHENYaTOro CrieKTpa aroMa BOJIOp0/1a, ECTECTBEHHASI U UCKYCCTBEHHAsI paJlOaKTUBHOCTH;

— BIIQJICHHE OCHOBOMOJIATAIOIIMMHU (U3UYECKUMHU MOHATUSAMU U BEJIWYMHAMH, XapPAKTEPHU3YIOLIUMHU
¢usmueckue rmporecchl (CBSI3aHHBIMH C MEXaHHYECKUM JBW)KEHHEM, B3aUMOICWCTBHEM Tell,
MEXaHUYECKUMHU KOJIeOaHUSAMU U BOJHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOCHHUEM BEIIECTBA, TEIUIOBBIMU
MPOIIECCAMH; AICKTPUUSCKAUM M MArHUTHBIM TIOJISIMH, DJIEKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMU
KOJIeO0aHUSIMU U BOJIHAMH; ONTHYECKHUMH SIBJIICHUSMHU; KBAHTOBBIMH SIBIICHUSIMH, CTPOCHHUEM aTroma U
aTOMHOIO  si/pa, pPaJMOAKTUBHOCTHIO); BIAJCHHE OCHOBOINOJArarmOlMMU  ACTPOHOMHUYECKUMHU
MOHATHUSIMH, TIO3BOJISIOLIMMHU XapaKTepU30BaTh MPOIECCHI, MPOUCXOJAIINE Ha 3BE3/laX, B 3BE3/IHBIX
cucTeMax, B MeXTaJTaKTHUECKOU Cpesie; ABIKEHNEe HeOECHBIX TeJl, BOJIIOLIMIO 3Be3]1 U BeeneHnoii;

— BIJIQJICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU W TEOpHsAMHU (3aKoH BceMupHoro tsroteHus, I, 11 u III
3aKkoHbl HpI0TOHA, 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, IIPUHIUI
CYNEpPHO3UIMN CHUJI, MPUHUIUI DPABHOMPABHOCTU HWHEPLHUAIBHBIX CHCTEM OTCUETa; MOJEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, IIEPBbIN 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs IIEKTPUYECKOro 3apsija, 3akoH Kynona, 3akon Oma anst ydactka emnu, 3akoH Oma ans
IIOJIHOM AJIEKTPUYECKON Lienu, 3akoH Jlxoyns - JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKIUH, 3aKOH
COXPaHEHHUS SHEPTUH, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHUs CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH
IIPEJIOMJICHUSI CBETA; 3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHHUS MMIYJIbCa, 3aKOH COXPAaHEHUs
JNIEKTPUYECKOTO  3apsifia, 3aKOH COXPAaHEHHS MacCOBOTO 4Hcla, TMocTynatel bopa, 3akoH
PaAMOAaKTUBHOIO paclajia); yBEPEHHOE MHCIIOJIb30BAHME 3aKOHOB M 3aKOHOMEPHOCTEH IIpH aHalu3e
(bu3NYECKUX SIBICHUN U MPOIIECCOB;

— YMCHHE yYUTBIBATH TPAHUIIBI IPUMEHEHHS N3YUECHHBIX (DH3UYECKUX MOJEICH: MaTepuaabHas TOUKa,
MHEepLHaIbHas CUCTEMa OTCYETa, UCAIbHBIN ra3; MOJETH CTPOSHUS Ta30B, JKUJIKOCTEH U TBEPABIX Tel,
TOYEYHBIN 3JEKTPUUECKUN 3apsll, sepHas MOJENb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO sijipa IpH
penieHun GU3MYECKUX 3a/1a4;

— BJaJ€HHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHWsS, HCIOJb3yeMBIMH B (DU3UKE: NPOBOAUTH
MpsIMbIE U KOCBEHHBIE U3MEpeHHs (M3UUYECKUX BEIHYWH, BEIOUpAs ONTUMAIBHBIA CIOCO0 U3MEPEHUS U
UCIIONIb3YSl HW3BECTHBIE METOJbl OLEHKHU IOrPEHIHOCTEl HW3MEpEeHHH, NPOBOIUTH HCCIEJOBaHHE
3aBUCUMOCTEN (PU3NYECKUX BEIUYUH C MCIOIb30BAHUEM MPSIMbBIX U3MEPEHH, O0BSICHATH MOyUYEeHHBIE
pe3yNbTaThl, UCMONb3yd (U3NYECKUE TEOpPUH, 3aKOHBl M TOHATHUS, W JEJIaTh BBIBOJBI; COOJIO/IATh
nmpaBuiia 0€30MacHOTO TPyAa MPU MPOBEACHUHM HCCIEAOBAHUN B paMKax y4eOHOTO SKCIEPHUMEHTa U
y4eOHO-UCCIIEeI0BATENbCKON AESITEIbHOCTHA C UCIOJIb30BaHUEM IIU(PPOBBIX N3MEPUTEIBHBIX YCTPOUCTB
U 1a00paTOpHOTO 000pYyAOBaHUS; CHOPMUPOBAHHOCTH MIPECTABICHUN O METOAAX MOJIYYCHHS HAYIHBIX
aCTPOHOMHUYECKUX 3HAHUI;

- c(hopMHpOBaHHOCTH YMEHHUS pelIaTh pacdeTHbIE 3aJlayd C SBHO 3a/laHHOW (pU3MYecKoi MoJenblo,
UCIONB3YSl (U3MYECKHE 3aKOHbl M MPHUHIMIIBI; Ha OCHOBE aHalW3a YCJIOBHUS 3aJayd BBIOMpPATH
(bu3NYECKYI0 MOJIEINb, BBIIEIATh (PU3NYECKUE BETUYHHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PEIICHHUs,
IPOBOAMTDH PACUEThl U OLIEHUBATh PEAILHOCTD MOJIYYEHHOTO 3HaYCHUS (U3NUYECKON BEIMYMHBI; PEeIIaTh
KaueCTBEHHBIE 33J]auM, BBHICTPanBasi JJOTUYECKH HEMPOTHBOPEUHBYIO ILIETIOUKY PACCYXIACHUN C OMOPOi
Ha U3y4EHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

- c(hopMHEpOBaHHOCTH YMEHHUSI IPUMEHSITH MOTYICHHBIC 3HAHUS I OOBSICHEHUS YCIOBHIA MPOTEKAHUS
(GU3HYECKUX SIBICHUN B TIPUPOJIC U JUIS IPUHATHS MPAKTUISCKUX PEIICHUN B TTOBCETHEBHOM JKU3HU IS
oOecrieyeHnss 0e€30MacHOCTH TMpH OOpaIieHud C OBITOBBIMH NPUOOpaMHU U TEXHUYECKHUMHU
YCTPOMCTBAMM, COXPAaHEHHUS 370pOBbS U COONIOJCHHUS HOPM OSKOJOTMYECKOro TIOBEIEHUS B
OKpY’Kalollel cpezie; MOHUMaHHE HEOOXOIUMOCTH NMPUMEHEHHs JOCTMXKEHUH (DU3MKM U TEXHOJIOTUH
JUTS palliOHaJILHOTO MPUPOIONIOIB30BaAHUS;

— c(hOpMHPOBAHHOCTh COOCTBEHHOH TMO3WIMM 110 OTHOUICHHIO K (HU3MYecKoil uHbopMaiuu,
MOJIy4aeMOM M3 Pa3HBIX HMCTOYHHMKOB, YMEHHMM HCIIOJIBb30BaTh LU(POBBIE TEXHOJOTMH JUIsl TOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUN U TPEJCTABICHUs y4eOHONH M HAYYHO-TIOMYISIPHON MH(OpMAIIHH;
pa3BUTHE YMEHUN KPUTHUECKOT0 aHaJIM3a MMoJlydaeMoil HHpopMaIuy;



- OBJAJICHWE YMEHUSMHU paboTaTh B TPYIIE C BBINOJHEHHEM pPAa3IHYHBIX COLHUATBHBIX POJIEH,
IUIAHUPOBAaTh Pa0OTy TPYyNMbl, paIMOHAIBHO PpACHpPENeNiaTh JAEATeIbHOCTh B HECTaHAAPTHBIX
CUTyallusiX, aJeKBAaTHO OLEHUBAaTh BKJIAJ KaXIONO W3 YYAaCTHUKOB TpYyNIbl B pELICHHUE
paccMaTpuBaeMoii MpoOIeMbl;

— oBnaaeHue (cHOPMUPOBAHHOCTh MPEICTABICHUN) TMpaBWIAMH 3amucH  (QHU3HUECKUX (HopMyn
penbedHO-TOUEHHOM cucTeMbl 0003HaueHui JI. bpaitist (y1st ciienbix v c1aboBUASAIIMX 00YYarOIIUXCs);
- c(hopMHEpPOBAaHHOCTH MPEACTABICHUIN: 0 XUMHUYECKON COCTABJISAIONICH €CTECTBEHHOHAYYHON KapTHHBI
MUpa, POJM XUMUU B TIO3HAHUM SIBIICHUN NPUPOJbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAWMOW JUIS pEIIeHUS NMPAKTUYECKUX 3a7ad U
9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

— BIJIQJCHME CHUCTEMOM XHMMHUYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIOJArarolue IOHATUSA
(XMMHUYECKHUi 3JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI04Ka aToma, S-, P-, d-3JeKTPOHHbBIC OPOUTATH ATOMOB,
MOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHMS, XMUMHUUYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BbEM, YIJIEpOJHBIM CKeJeT, (PyHKIMOHAIbHAS TPYIa, pajuKal,
U30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH, YIJI€BOJOPO/Ibl, KUCIOPOI- U a30TCOJIEpIKaIIHe
COEIMHEHUS, OMOJOTUYECKH aKTHUBHBIC BellecTBa (YIJIEBOAbBI, KUPbI, OCNKH), MOHOMEp, MOJHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS, KpPUCTAJIMYECKas pelleTKa, THUIIb
XUMHYECKHX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U SHAOTEPMHUECKHE, PEAKIUU
MOHHOTO OOMEHa), PAaCTBOp, ODJEKTPOJIUTHI, HEIJIEKTPOIUTHI, DSJICKTPOIUTHUYECKAS IUCCOLUAIINS,
OKHUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XMMHUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHbl (TEOpHUsT XMMHUYECKOTO CTPOEHMsI opranuyeckux BemectB A.M. bytiepoBa, Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoanueckuii 3akon (.M. MenneneeBa, 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 EATETLHOCTH YeJIOBEKa;

— c(opMHpPOBAaHHOCT, YMEHHM BBIABIATH XapaKTepHbIE MPU3HAKM M B3aUMOCBSI3b H3YYECHHBIX
HOHSTUH, IPUMEHATh COOTBETCTBYIOIINE MTOHATHS IIPU ONUCAHUU CTPOEHMSI U CBOMCTB HEOPTaHUYECKUX
W OpPraHMYECKUX BEIIECTB W UX IMPEBpAIICHUH; BBISABIATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYUYHBIX MPEIMETOB;

- copmHupoBaHHOCT,  yMEHUW  HCMHOJB30BaTh  HAWUMEHOBAaHUS  XUMHUYECKHX  COCTUHEHHIM
MEKIYHapOAHOTO COK3a TEOPETUYECKON U MPUKIATHON XUMHUH U TPUBUAJIbHBIE HA3BAHUS BaXKHEUIIINX
BelIeCTB (THIICH, alleTUJIeH, TIUIepUuH, ¢eHom, popManbaerua, YKCycHasl KUCIOTa, TJIUIWH, YTapHbIi
ra3, YrJIeKHCIbIM ra3, aMMHakK, ramieHas H3BECTb, HEralleHas H3BECTb, MHUThEBas coia U APYTHx),
COCTaBIATh (DOPMYIIBI HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS] XUMUYECKUX PEaAKIIHIA,
OOBSACHATP MX  CMBICH; TOATBEPXAATh  XapaKTepHblE  XHMMHUYECKHE  CBOWCTBA  BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aITUCAIMU YPABHEHUN XUMUYECKUX PEAKIU;

— c(opMHpOBaHHOCT, YMEHUN YyCTAHABIMBATh MPUHAUIEKHOCTh H3YUYEHHBIX HEOPraHUYECKUX W
OpraHMYECKUX BEIIECTB K OINPEICICHHBIM KjaccaM W TpYINIaM COEIWHEHHH, XapaKTepHu30BaThb HX
COCTaB M BaXKHEHIIME CBOWCTBA; OMNPENENATh BHUABl XMMMUYECKHUX CBSI3el (KOBaJ€HTHas, WOHHAas,
METaJIJIMYecKasi, BOJOPOAHAS), THUIBI KPUCTAIUTMUECKUX PEIICTOK BEIIECTB; KIACCU(UIIMPOBATH
XUMHYECKHE PEaKIIH;

— BJAJICHME OCHOBHBIMU METOJIaMH HAyYHOTO T[O3HAHUS BEIIECTB W XHUMHUYECKUX SIBJICHUU
(mabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITHPOBAHNUE);

- c(hopMHpOBaHHOCT, YMEHHI TPOBOAWTH PacUYeThl MO XUMHYECKUM (opMmynamM U ypaBHEHUSM
XUMHYECKHX PEaKIMM C HCHOJb30BaHHWEM (U3UYECKUX BEJIMYMH, XapaKTepU3YIOIIMX BEUIeCTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpPMalbHbIE YCIIOBHs) Ia30B, KOJIWYECTBA BEIIECTBA;
WCIIOJIH30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl TIPUHSTHS PEIICHUNA B KOHKPETHBIX YKU3HEHHBIX
CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM,;

- c(hopMHpOBAaHHOCTh YMEHUN TJIAHUPOBATH U BBIMOIHATH XUMHUYECKHH SKCIIEpUMEHT (IIpEeBpAILEHUS
OpPraHMYECKUX BEUIECTB IPU HAarPEBAHUH, MTOJIyYEHUE STWIIEHA U U3YYEHHUE €T0 CBOWCTB, KAUECTBEHHBIE
peaxkuy Ha ajubJerubl, KpaxMaj, YKCYCHYIO KHCIIOTY; AeHaTypalus OeJIKOB IPH HarpeBaHUH, [IBETHbIE
peakuuu OeJKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, ONpENeNATh CpPely BOAHBIX PAaCTBOPOB,

7



KaueCTBCHHBIC pPEaKIUu Ha Cynb(har-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHUS; peliaTh
SKCTIIEpUMEHTAIbHBIC 3aMaun 1Mo TeMaM "Mertamisl" 1 "HemeTtamnsl") B COOTBETCTBUHM C TpaBUJIaMU
TEXHUKU O€30MacHOCTH TMPH OOpalEeHUH C BEIIeCTBAMH U JabOpaTOPHBEIM 00OpYIOBAaHUEM;
NPEJCTaBIATh  Pe3yNbTaTbl  XUMHUYECKOTO  OJKCIepuMeHTa B (GopMe 3amucu  ypaBHEHH
COOTBETCTBYIOIIUX PeaKIuii U (POPMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

— c(hopMHpOBaHHOCTH YMEHHUSI aHATU3UPOBATH XUMUYECKYIO MH(OpMAILNIO, TOTYy4aeMyl0 U3 Pa3HbIX
HUCTOYHUKOB (CpEACTB MaccoBOM MH(MOpMaILUU, ceTh IHTEpHET U ApYyTHUE);

- c(opmMHpOBaHHOCT, YMEHUU COONIOAATh MpaBHUJAa SKOJOTHYECKH 1e1eco00pa3HOro MOBEICHUS B
OBITY U TPYJOBOM JEATEIBHOCTH B IEJISIX COXPAHEHHUs CBOETO 3J0POBbS M OKPYXKAIOMICH MPUPOIHOMN
Cpenbl; YUUTHIBATh OMACHOCTh BO3JIEHWCTBHS Ha >KMBBIE OPraHU3MBbl ONPEICICHHBIX BEUIECTB, TOHUMAs
CMBICJI ITOKA3aTels IPEIEIbHON JOIIYCTUMOM KOHLIEHTPALIUHY;

— Ui 0Oy4YarolUXCsi ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/0POBbs: C(OPMHUPOBAHHOCTh YMEHHS
MIPUMEHSATH 3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

— JUISL CIIETIBIX U cab0BUIAIIMX 00y4aromuxcs: cOpMUPOBAHHOCTh YMEHHUS HCIIOIB30BaTh PeIbeHO
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxumMuyeckux Gpopmyi,

- copMHpOBaHHOCT, 3HAHM O MeCTe M POJM OWUOJOTMM B CHCTEME Hay4YHOTO 3HaHUS;
(YHKIIMOHATBLHOU TPaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUS KU3HEHHBIX TIPOOIIEM;

- c(opMHpOBaHHOCT, YMEHHUS PACKpPBIBATh COAEPKAHHE OCHOBOMOJATAIOIIUX OHOIOTHYECKUX
TEPMUHOB M TIOHSATHI: XU3Hb, KJIETKA, TKaHb, OpPraH, OpPraHu3M, BHJ, MOIMYJSIUSA, SKOCHUCTEMA,
ouorieHo3, Ouocdepa; wmerabonu3Mm (0OMEH BEIIECTB W TPEBPAIICHHE JHEPTUH), TOMEOCTa3
(camoperymsinusi), OnocuHTe3 O€nKa, CTPYKTypHas OpTraHW3alus >KUBBIX CHUCTEM, IUCKPETHOCTD,
CaMOpEryJsilivsi, CaMOBOCHpOM3BeleHHuEe  (PEemponyKIus), HAaCIeACTBEHHOCTh, H3MEHYUBOCTb,
HYHEPTrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBASI OPraHU3ALINS;

- c(opMHpOBaHHOCTH YMEHUSI PACKPBIBATh COJIEP>KaHUE OCHOBOIIOJIATAIOIINX OMOIOTUYECKUX TEOPHid
U TUNOTE3: KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOUMOHHOM, MPOMCXOXKICHUS >KU3HH WU
YeJI0BEKa;

- c(hopMHpOBAaHHOCT, yYMEHHS PACKPBIBATH OCHOBOIOJATAMOIINE OHOJIOTHYECKHE 3aKOHBI U
3akoHoMepHocTd (I'. Mennens, T. Moprana, H.M1. BaBunosa, 3. I'ekkens, ®. Mromnepa, K. boapa),
TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

— TMpUOOpETeHHE OMNbITa MPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO TO3HAHMS, HCIOJIb3YEeMBIX B
Ouosiorn: HAOJNIOACHUS W ONHCAHUS JKUBBIX CHCTEM, NPOLIECCOB M SIBJICHUMN; OpraHu3alliu |
MPOBEJCHUS OMOIOTMYECKOTO IKCIIEPUMEHTA, BBIIBUKEHHS TUIIOTE3, BBISABICHUS 3aBUCHUMOCTH MEXKIY
UCCJIeTyEMbIMU BEJIMUMHAMH, OOBSICHEHUS TIOJIYYCHHBIX PE3YyIbTaTOB U (POPMYIMPOBAHUS BHIBOJIOB C
MCIIOJIb30BAHUEM HAYYHBIX MTOHATHH, TEOPUH U 3aKOHOB;

— c(OpMHUPOBAHHOCTh YMEHHS BBIJICIATh CYIIECTBEHHBIE NMPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT; OJHOKIETOYHBIX MU MHOTOKJIETOYHBIX OPraHM3MOB, BHUIOB, OMOTEOLIEHO30B M DKOCHCTEM;
OCOOEHHOCTH TPOIECCOB OOMEHa BEIIECTB W TPEBpAIEHUS OSHEPIHH B KIETKe, (POTOCHMHTE3a,
MUIACTUYECKOTO M DHEPreTHYecKoro OOMEHa, XEeMOCHHTEe3a, MHUTO03a, MeiHo03a, OIUIOJOTBOPEHHS,
pPa3BUTHUS U Pa3MHOXKEHUS, HWHAWBHUJIYAJbHOTO pa3BUTHUS oOpraHu3Ma (OHTOreHesa), OopbObl 3a
CYIIIECTBOBaHKE, €CTECTBEHHOTO 0TOOpa, BUA00Opa30BaHUs, MIPUCIOCOOIEHHOCTH OPTaHU3MOB K Cpeie
oOWTaHMS, BIMSHHUS KOMIIOHEHTOB JKOCHUCTEM, AHTPOIOTEHHBIX W3MEHEHUH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U MpeBpalleHne YHEPTUH B Ouocdepe;

-~ c(OpMHPOBAHHOCTh YMEHHsI TPUMEHATH TOJYYCHHBIC 3HAHHS [JISI OOBSICHEHUS OMOJOTHYECKUX
MPOLIECCOB W SIBJICHUM, AJIA MPUHATHS NPAKTUYECKUX PEIICHHM B MOBCEIHEBHOM XU3HHU C IEJIbIO
obecrieueHnst OE30MAaCHOCTH CBOETO 3JI0POBBSI M 3JIOPOBBSI  OKPYKAIOUIUX JIIOJIEH, COOIIOACHUS
3I0pOBOTO 00pasza KH3HU, HOPM TPAMOTHOTO TMIOBEJCHHS B OKpYXAloIIed MPHUPOJHON cpene;
MOHUMaHNE HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTH)KCHHN COBPEMEHHOW OWMOJIOTHU W OMOTEXHOJIOTHH
JUISL pallMOHATILHOTO TTPUPOAOTIOIB30BAHMS;

- chOpMHUPOBAHHOCTh YMEHHS peliaTh OMOJOTUYECKHE 3a/1aud, COCTABIATh T€HOTHITUYECKHUE CXEMBI
CKpELIMBAHMS [JIsl pa3HbIX THUIOB HACJEAOBAHUS MPU3HAKOB Y OPraHU3MOB, COCTaBISATb CXEMBI
MepeHOoca BEIIECTB M SHEPTHH B IKOCUCTEMAX (IIETIH MMUTAHUSI, TUIIEBHIC CETH);



— c(hOpMHPOBAHHOCTh YMEHHH KPUTUYECKU OLEHMBATH MH(OPMAIMIO OMOJIOTHYECKOTO COJIEpKAHMS,
BKJIIOYAIOLIYIO TICEBJOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeaCcTBa MaccOBOM MHboOpMaIuuy,
HAy4YHO-IIOMYJISIPHBIE ~ MaTepuaibl);  HMHTEPIPETUPOBATH  ITHUECKHUE  ACHEKThl  COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUU, MEAUIIMHE, OMOTEXHOJIOTHH; paccMaTpUBaTh IN100aIbHbIe SKOJOTHYECKHE
po0IeMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

- c(hopmMHpOBaHHOCTH YMEHH CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
Ononornvyeckod WHQPOpPMAIMK W3 HECKOJIbKMX HMCTOYHHUKOB, TPAMOTHO HCIOJB30BaTh MOHSATUHHBIN
anmnapat 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
O0s13aTesIbHAsI Ay IUTOPHAsI 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, NpaKTHYECKUE 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4yalolmmuxcs O0Bém YpoBeHb
pa3esioB U TeEM 4acoB YCBOEHUS
1 2 3 4
1 cemecTp 51
Pasznen 1. ®uznyeckas KapTuHAa MUpa 2
Tema 1.1. Coaepsxanue yueOHOro MaTepuaJia 2 1
Brenenue. Ousnka — (pyHmaMeHTanbHAs Hayka O MpHpone. EcTecTBEHHO-HAYYHBIM METOHI TMO3HAHHSA, €r0 BO3MOXKHOCTH H
MeTo/1p1 TO3HAHHS MUPA | TPAHUIBI TPUMEHUMOCTH.
DKCIIEpUMEHT U TEOpHsl B TIpoLiecce MO3HaHMsI MpupoAbl. MoaenupoBanue GrU3NIeCcKUX SBJICHUHN U TPOLIECCOB.
EnuHCTBO 3aKOHOB IPHUPOJIBI M COCTaBa BELIECTBA BO BceneHHOM.
Penmurusa, ¢umocodus m Hayka — uX poilb B (DOPMHUPOBAHUM TMPEICTABICHUI O mpupone. MeToapl HaydHOTO
MO3HAHU: HAaOMI0ACHUE, U3MEpEHHe, TUTIOTe3a, IKCIIEPUMEHT, Teopus. [IoHsATHE O TYMaHHUTApHBIX U €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 yueOHOro MaTepuajia 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: sI€pHBIC CHWIIBI, SHEPTUsl CBS3U sapa. SMepHble peakiuil W 3aKOHOMEPHOCTH WX IPOTEKaHWS:
JieNieHHe siyiep, CUHTE3 sijiep. B3anMocBs3b Macchl B dHEprUH. TepMosIepHbIi CHHTE3 B IPUPOJIe. DHEPTUs 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 y4eOHOT0 MaTepHuaJia 2 1
OCHOBBI o61uef/'1 xumun | OCHOBHEIE TEPMUHBI XUMUU: XUMHYECKHH DJIEMEHT U (1)0pr1 €ro CymeCTBOBaHU. HpOCTBIe " CJIOKHBIC BCIIIECTBA,
MaccoBOE YUCII0, aTOM, U30TOII, MOJIEKYJIa, HOH, KATHOH, aHUOH. SIBIIeHHE aJUIOTPOIINH.
Conep:xanue yueOHOro MaTepuasa 2 1

Xummaeckuii anemenT. [lepmommueckuit 3akon JI.M. Menaeneesa. Ctpykrypa mnepuomndeckoil tabmumsr .M.
MenzeneeBa W CTPOSHHE aTOMa. 3aKOHOMEPHOCTH W3MEHEHUS CTPOCHHS DJCKTPOHHBIX OOOJIOYEK aToMOB M
XUMHYECKHUX CBOHCTB, 00pa3yeMbIX 3JIEMEHTaMH MPOCTHIX M CIOXKHBIX BellecTB. CBI3b MEXKIY CTPOCHHEM aToMa H
XUMUYECKUMH CBOMCTBAMH DJIEMEHTOB.
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JemoHcTpanuun

CoBpeMeHHast MOJIENb CTPOSHHS aTOMA.

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

Coaep:xanue yueOHOr0 MaTepHuaJia 1

XHUMUYECKHE CBSI3U: MEXaHU3MBI ()OpMUPOBAHUS. THUITBI XUMUYECKOHN CBSI3U: NOHHAS, KOBAJCHTHAs, METAJUIMYCCKAs,

BOJIOPOJHAS CBS3H

dusnveckre 1 XUMUIECKHe CBOCTBa Bobl. Boja B mpupoe, ObITY, TEXHUKE U Ha POU3BOJICTBE.

JeMoHcTpanuu

Mozenu XuMHYECKUX CBA3EN: KOBAJIEHTHON U MOHHO.

Conep:xanue yueOHOro MaTepuaJa 1

XHUMHYECKHE PEaKIUK: PEaKIMK COSIUHEHMsI (CUHTE3a) U pa3iioxeHus (paclieryieHus) BEIIeCTB, TEIUIOBOH 3P eKT

XUMHYECKOH peaKiini, OKUCIUTEITHHO-BOCCTAHOBUTEEHBIE PEAKITHH.

CxopocTh peaknn 1 GpaKTopbl, BIUAIONINE Ha CKOPOCTh. XUMHIUYeCKoe paBHOBecue, npuHImil Jle [laTtenbe.

IIpakTu4yeckoe 3aHATHE

Wzydenne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT PA3IMYHBIX (DaKTOPOB

Koutpoabhasi pa6oTa no 0CHOBHbIM XUMUYECKUM MOHATHUSAM 001l XUMUM

CamocTrosiTesibHasi padoTa o0yyaromuxcst

VYipakHeHUs 110 CTPOESHHUIO aToMa 3J1eMeHTOB 1,2,3 nmepro/oB.

Tabnuua: TUIbl XUMHUYECKON CBSI3HU.

BrlimonrHeHE TBOPYECKUX 3aJaHHIA:

CocrapneHne KpoccBopa 1mo TeMe « X MMHYECKHUE 3JIEMEHTHI U IPEBPAIICHUE BEIECTBY.

CocrapneHue pacckaza 0 XHMHUYECKUX dJIEMEHTax.
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 2
OCHOBBI OCHOBHBIE KJIacChl HEOpraHndeckux coequHenuii: Oxcuzapl, OcHoBaHUs, aM(oTepHbIe TUAPOKCHABI, Kucmotsl, Cou.

HEOPraHUYECKOU XUMHUU

Bomoponnsiit mokaszarens pH pactBopa, Mertamiel. CrmaBel metammioB. Kopposms metammoB, Hemetanmsl,
OKHCIUTENTBHO - BOCCTAHOBUTEJIBHBIE PEAKIIUH.
OKHUCIIUTENH, BOCCTAaHOBUTENb, COSTMHEHUS METAJUIOB U HEMETAJUIOB, SKOJIOTHUYECKHE TIPOOIIEMBI.

IIpakTH4eckoe 3aHATHE
OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCAMHEHNH.

CamocTosiTeJIbHasl padoTa 00yYaroUIuXcs:

Coo0rieHns «3aluTa OKpyKaromei cpenb».

Tabmuia Buisl HeOpraHMYECKUX COSTUHEHU.

Pemenwne 3amauq.

[Ipe3enTanmu o 3anuTe OKPYKAMOIIEH CPeIbl OT 3arpsA3HEHUS MEeTalIaMi, COSIMHEHUSIMH a30Ta, CePbl, YIIepoa.
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 COSAMHCHUH.

IIpakTHyeckoe 3aHsATHE
OCHOBHBIE KJIACCHI HEOPTAaHUIECKHUX COSAMHEHUH.

CamocTosiTeqibHasi pa®0oTa 00yUAIOIIMXCS

IIpesenranuu. beiToBas xumusl, maphroMepHs.

Pemenune 3ama4 1 ynpakHEHH 1O TOMOJIOTUH U M30MEpPHUH, ONpPEAETICHHE MOJEKYISIPHOH (OPMYIBI BEIIECTBa IO
MacCOBBIM JIOJIIM U MPOJyKTaM cropanust. OTYET MO BHIMOJIHEHHBIM 33JaHUSM.

Tabmmia 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

Paspnen 3. OcHoBbl puU3UKH
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Tema 3.1.
Mexanuka

Conep:xanue yueOHOro MaTepuaJa

Mexanndeckoe paBmxkeHue. Cucrema otcuera. Tpaektopust nBwxkeHus. Ilyts. Ilepememenue. CKOpOCTE.
PaBHOMEpHOE TpsMonuHeiiHOe JBMKEeHHE. OTHOCHUTENIEHOCTh MEXaHHUYECKOTO JABIDKEHHUS. 3aKOH CIOXKEHUS
ckopocteir. ['paduxu nBwxkenus. CpemHss CKOpOCTh TP HEPABHOMEPHOM IBW)KCHHH. MTrHOBEHHas CKOpPOCTb.
Yckopenue. PaBHOycKkOpeHHOE TpsiMoinHeiiHOe JBmkeHue. CBoOOaHOE MajeHue Tei. KpuBoiuHeiHOe NBUKEHUE.
YrioBast ckopocTs. PaBHOMEpHOE IBIKEHHE TT0 OKPYKHOCTH. L[eHTpocTpeMuTenbHOE YCKOpPEHNE.

JeMoHcTpannu

OTHOCHUTEIIBHOCTh MEXAHIUYECKOTO JIBIIKEHHUSI.

WNHepTHOCTH TE.

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

PaBeHCTBO 1 MPOTUBOIIOIOKHOCTH HAMIPABJICHUS CHII ACHCTBUS U TIPOTHUBOICHCTBHUS.

PeakTuBHOE NBMKEHEE, MOIETH 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 TaroteHus. HesecomocTs. MMmynbe Tena. 3akoH cOXpaHEHUS
umIynbsca. PeaktuBHoe npmwkenne. Mexannueckasi padota. MouiHocts. PaboTa cuibl TSTOTEHHS, CHITBI YIPYTOCTH U
criIBl TpeHus. Mexanndeckas 3Heprus. Kunerndeckas sHeprus. Knaerndeckas sHeprus u padota. [loTeHmmanpHast
9HEprusi B rpaBUTalMOHHOM moje. [loTeHnuanbHas SHEprust ynpyro AeOpMHUpPOBaHHOTO Tella. 3aKOH COXPaHEHUS
TOJIHOM 3HEPTHUH.
IIpakTHyeckne 3aHATUA
1. M3y4yeHune 3aBUCUMOCTH Nepro/a KoineOaHnii MasiTHUKA OT JAJIMHBI HUTH, MacChl Ipy3a.
2. UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS OT Beca Tena.
Kounrpoabhas paGora MexaHuka.
CamocTtosiTeibHast pa®oTa 00yYarOIMXCSH:
Pemenwne 3amau.
Taonuua: Bunsl ABIOKEHMS.
Cocrapnenue KpoccBopza: 3akoHbl HeioToHa.
Tema 3.3. Conep:xanue yueOHOT0 MaTepHuaJia 1
OCHOBBI TemnoBoe aBuxkeHUE. bpoyHOBCKoe nBIKEeHHE. TeMmmepaTypa Kak Mepa CpelHEed KUHETHYECKOW SHEPruu 4acToT.
TEPMOJUHAMUKH BuyTtpennss sHeprus. PaGota u TemnooTnada Kak crnocoObl M3MEHEHHsI BHYTpeHHeW sHepruu. [lepBulii U BTOpOW
3aKOHBI TEPMOAMHAMUKH.
CamocTrosiTelbHast padoTa 00yUarOMXCH:
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 IIpoBoAHMKM M H30JIATOPHI B 3yieKTpuueckoM moje. [loctosHHbIN anexkTpuueckuil Tok. Cuila TOoKa, HampsKeHHe,

QJICKTPUYCCKOC COIIPOTHUBJICHHUC. 3akon Oma. TemroBoe HeﬁCTBHe QJICKTPHUYCCKOTO TOKa. MarsuTtHoe II0Je.
SHCKTpOMaFHI/ITHOC IoJIC. 3J'I€KTpOMaFHI/ITHLIC BOJIHEI.

IIpakTH4eckoe 3aHATHE
Uzyuenwue siBneHus naTepdepeHInn U JU(PaKIuy CBETa.
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CamocTosiTeJIbHast padoTa 00yYarOIIUXCS:

3agaun, OTUET 110 3aJa49aM.

Coobuienns «CoBpeMEHHBIE ONITHYECKUE 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.
buonorusa — Hayka o
KU3HU

Conep:xanue yueOHOro MaTepuaJa

MeTonp! uccinenoBanus B Onosoruu. CyIHOCTh )KH3HH U CBOMCTBA KUBOTr0. OCHOBHBIC YPOBHH OpraHU3aIlUH KHUBOH
MaTepUH: MOJIEKYJISIPHO-TEHETHUECKUH, KIIETOUYHBINA, OpPraHU3MEHHBIN (OHTOT€HETUIECKH ), TIOMY IS IIHOHHO-BH/IOBOH,
OouoneHornueckuii. COBpEeMEHHAass CHCTEMAaTHKAa OPraHWYeCKOro MHpa Kak OTpPaKeHHWE NPUHLOMINA EIUHCTBA
IMPOUCXOXKIACHUA KHUBBIX OPraHU3MOB. I/ICTOpI/I}I CO3JJaHuUsI W OCHOBHBIC II0JIOKCHHA KJIETOYHOM TCOpUU. Ponw
OHMOJIOTUYECKUX TEOpUH, HaeH, TUImoTe3 B GOPMUPOBAHIH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUPA.

IIpakTHyeckoe 3aHATHE

OCHOBHBIE TEOPUHU TPOUCXOKACHNA KU3HU Ha 3eMIIe.
Mukpockonndeckasi TEXHHKA U €€ pa3pelcHue.
I'eHeanornueckoe JpeBO MPOUCXOKACHUS )KU3HHU.

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, HYKIeHHOBBIE KUCIOTh, AT®), ux crpoenue u ¢puznonoruyeckas poib. OepMeHTH —
OHMOJIOTHYECKHE KaTalTU3aToOpPhl, UX CTpoeHUEe U QyHKIMK. HYKIIeMHOBBIE KHCIOTHI U UX POJIb B YKH3HEACATEIILHOCTH
KIIETKU.

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

IpakTnyeckoe 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 nzydenus kinetku. KieTodnas Teopusi CTpOSHUS OPraHu3MOB.

2. CTpoeHHE 3YKapUOTUYECKON KIICTKU: OCHOBHBIC OPraHOW[IbI, UX CTpocHHE M (yHKIMU. OCOOCHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIeTKU. Bupychbl — HekieTo4yHble (Gopmbl ku3HU. Mepbl TPOQUIAKTHKY PacIpPOCTPAHEHUS
BHUPYCHBIX 3a00eBannii (rpuril, oHKoorndeckue 3abomnesanus, CIIN/ u mp.).

3. ®opwmel pasmMHOXKeHUsT opranm3MoB. Ctpoenne ramer. OmiogoTBopeHue. MHIUBUyalbHOE pa3BUTHE (OHTOTEHES).
dusnoreHes.

4. HacnencTBeHHOCTh M W3MEHYHBOCTH KaK CBOWMCTBa XHUBBIX crucTeM. COBpEeMEHHBIE IIPENCTABICHUA O T'eHe U
reHoMe. XpOMOCOMHAsI TEOPHS HACIECTBEHHOCTH.

IIpakTHyeckue 3aHATHS

«HMccnenoBanue cTpoeHUE KIIETKHA MOJ MUKPOCKOIIOMY.
JeMoHncTpanuu

OpraHousl KICTKH.

CTpoeHue KIETOK MPOKapHOT U 3YKapHOT.

Crpoenue Bupyca.

KonTposabhbie padorsl «KileTouHoe cTpoeHHEe OPraHu3MOB»

CamocTosiTesibHAs padoTa 00y4aroumuxcs:

[MoaroroButs coobmienue. [IpodunakTruka 1 JedeHre BUPYCHBIX 3a00I€BaHUM.
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. THWIBI THUTaHWS OPraHU3MOB: aBTOTPO(HBIE U TreTepoTpodHbIC opraHu3Mmbl. [lnacTHueckuii OOMEH:
(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: METOJBI HM3YYCHHS HACJICICTBEHHOCTH deloBeka. Hacnemoanwe rpynm KpoBu. BrnmsiHue
MyTareHOB Ha OpraHu3M 4ejoBeka. HaciiecTBeHHble 3a00i1eBaHUs YeI0BEKa: UX MPUYUHBI U TPOPUIAKTHKA.
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 ABOJIIONIUHN )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 Cpeac, U KOCBCHHAs OLICHKAa BO3MOXXHOI'O UX BJIWUAHUS HAa 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 yueOHOr0 MaTepuaJa

HcTopust pa3BUTHs 3BOJIOLMOHHOTO yueHUs. CHHTETHYecKas TeOpHsl ABOJIOLUH. J[BHXKYIIME CHIIBI 3BOJIIOLIUHU, UX
BIHsHUE Ha TeHO(OoH momyisimuu. PopMbl ecTecTBEHHOTo oTOopa. PesymbraTsl 3Bomronun. Poibs 3BOMOIMOHHOMN
TEOpUH B OPMHUPOBAHUH COBPEMEHHOHN €CTECTBEHHOHAYYHOW KapTHHBI MHPA.

I'unoTess! mpoucxoXkaAeHUs KU3HU. OTINYUTENbHBIE IPU3HAKU KUBOTO. Y CIOKHEHNE KUBBIX OpPraHU3MOB Ha 3eMJe
B Iporiecce 3BooLrU. OCHOBHBIE 3TAIlbl Pa3BUTHS KU3HU Ha 3eMIIe.

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

IIpakTHyeckue 3aHATHA

Bune! ecrecTBeHHOTO 0TOOpA: IBIKYIIHAN, CTAOMIM3UPYIONUI U TU3PYITHBHBIH.
BoznukHOBeHHE U MHOr0o0Opasue Npucnoco0JIeHUH Y OpraHUu3MOB.
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. Ilomynsauus - cTpykTypHas €OUHMLA BUAA U €OUHMLA 3BOIIOUMHU. I'eHOMOHI M reHeThdeckas
CTPYKTYypa IOITYJIALHH.

IIpakTHyeckoe 3aHsATHE

N3ydenne n3sMeHUNBOCTH (Ha MpUMepe KOMHATHBIX PACTEHUH).
Kpurepuu Buna.

[omynsanus - cTpyKTypHasi eIMHUTA BUJIA, €IMHUIIA SBOIIOINN.

CamocTrosiTeTbHAsi padoTa 00y4YalOIMXCH !
Ornepesxarorniue 3HaHUS: 3HAUCHNUE TEHETHKH JJIS1 METUITUHBL.
[ToaroroButk coobuienue [IpaBoBbie aCIIEKTHI HCCIEIOBAaHUI B OMOTEXHOIOTHH.

Tema 4.8
DKO CUCTEMHBIN U
OonocdepHbIil ypoBHU
OpraHu3aIfy )KHBOTO

Conep:xanue yueOHOro MaTepuasa

Oxocuctema u OuoreoneHo3. B3aumopeiicteue momynsanuii B skocucreme. CTpykTypa OuoreorieHo3a. llumebie
nenu. CaMoperyJsus U yCTOHYNBOCTh SKOCHCTEM.

I'eosnoruueckue obonouku 3emiu: jaurocdepa, ruapochepa, armochepa, o6uochepa. Yuenune B.M. Bepuauckoro o
ouocgepe. CoctaB 6uochepbl: KOCHOE, XKHUBOE, OMOKOCHOE U OnoreHHoe BeliecTBO. CBOHCTBA U (QYHKI[UM JKHBOI'O
BeniectBa. Cpenbl xku3HU. KpyroBopoT BeliecTs U MOTOK SHEPTuu B Onocdepe.
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IIpakTuyeckue 3aHATHA: 4
CrtpykTypa 6HoreoreHosa.

CTpyKTypa ACTPUTHOHN M MACTOUITHON MUIIEBBIX IICTICH.
['eonorunueckue 000I0YKH 3eMIIH U UX CTPYKTYpA.
OrpaanunBaroIue (PaKTOpsl TEOIOTHISCKIX 000I0UCK.
buocdepa xak gerBepras 000109Ka 3eMITH.
KonTposbHbie padoThI

DBOJIOIHS OPraHMYECKOTO0 MUPa

CamocTtosiTenbHast pa®0oTa 00yYaIOIMXCSH: 7
TBopueckoe 3ananue. CoCTaBUTh T€HEATIOTHYECKOE JPEBO CBOEH CEMBU.

CocTaBuTh UarpaMMy MHUIIEBBIX CBSI3€H B IPUPOIHBIX HKOCUCTEMAX (JIEC, JIYT, BOAOEM).
Munu-cournHenre. Bnusiaue sxonorundeckux (pakTopoB Ha pa3BUTUE PACTEHUM U KUBOTHBIX.
Tabnuua: Cuctema opraHM4ecKOro Mupa.

Bcero Bo 2 cemecTpe 57

Bcero: 108

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepualla UCIIOJIb3YIOTCS Cieaytole 0003HaueHus:

1. — o3HaKOMUTEINBHBIN (y3HAaBaHUE paHEEe U3yYEHHBIX O0BEKTOB, CBONCTB);

2. — penpoAYKTUBHBIN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa31ly, MHCTPYKIUHN WM O]l PyKOBOJICTBOM);

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIIHLHOE BBHITIOJHEHUE ICATEIEHOCTH, PelIeHHe TPOOJIEMHBIX 3a1a4).
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3. YCJIOBUMSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEePHUAJIBLHO-TEXHHYECKOMY 00ecnedeHH 0

Peanuzanus yuebHoro mpenmMera TpedyeT HaIU4Yusl y4eOHOro KaOMHETa 3KOJOTUYECKUX OCHOB
MPUPOIOTIOB30BAHUS.

YuebHoe oOopynoBanue: Paboume mecra oOyuarommxcs. PabGouee MecTto mpemnogaBaTess.
MapxkepHas 10cka. BeIIBHKHOM dKpaH.

VY4eOHo-HarIgIHble MOCOOWs: HOPMATHUBHBIE JOKYMEHTHI, KOMIUIEKC Y4eOHO-HATJSAHBIX U
METOIUYECKUX MTOCOOMH, IIaKaThl, TAOIHUIIBI, TOPTPETHI BELIAOIIUXCS nesarencit, DVD-aucku.

Texunuueckue cpencrpa: TeneBuzop ¢ DVD npourpeiBaTteneM, NpoekTop, HOYTOYKH € BBIXOJIOM
B MHTepHeT (JIUIICH3MOHHOE ITporpaMMHoe obecriedenue: 7 zip, Kaspersky endpoint security 10, K-lite
codec pack, Microsoft Office 2013), ay1HOKOJOHKH.

3.2. UnopmannonHoe odecnevyenne 00y4eHust
Ilepeyenb pexoMeHayeMbIX Y4YeOHbIX H3aaHuMii, UHTepHeT-pecypcoB, I0NMOJTHMTEJbLHOMH
JIMTEpaTypbl
[leyatHble u3MaHUST HE UCHOJB3YIOTCSA. YYeOHbIM NpeaMeT MOJHOCThIO o0ecnedeH
3JIEKTPOHHBIMU U3JJaHUSAMHU.

OcCHOBHBIE HCTOYHUKH:
1. Bamsuckmii C. W. EcrecTBo3HaHME: y4eOHHK M MPAKTUKYM JUIS CPEIHETO MpodecCHOHAIBHOTO
obpazosanus / C. U. Bansuckuid. - M: FOpaiir, 2022. - 367 ¢. // URL: https://urait.ru/bcode/494735
2. TyceiixanoB M. K. EcrecTBo3HaHME: YIeOHUK U MPAKTUKYM JJIsi CPEAHETO MPO(PECCHOHATBHOTO
oOpazoBanus / M. K. I'ycelixanos. - 8-e u3n., nepepad. u gom. - M: FOpaiit, 2022. - 442 c. // URL:
https://urait.ru/bcode/490212
3. TopenoB A.A. EcrectBo3HaHme: ydeOHOe TmocoOHe [Uisi cpelHero mpodecCHOHaIBLHOTO
obpazoBanusi /| A. A.T'openoB. — 4-¢ m3xa., mepepadb. u gom. — Mocksa: W3marensctBo HOpaiiT,
2022. — 355 ¢. URL.: https://urait.ru/bcode/495185

JonosiHUTE/ILHAS JIUTEpPaTypa:
1. AxmenoBa T.W. EcrectBo3Hanue: ydeOHOe mocoOwe i CpeIHero MpoQecCHOHAIBHOTO
obpazoBanus / T. 1. Axmenosa. - 2 u3f., ucnpas. u gonond. - Mocksa: PI'VII, 2018. - 340 c. URL:
https://znanium.com/catalog/product/1191373

2. Ortroukuit I'. TI. EcrecTBo3HaHMe: y4eOHHK M MPAKTHKYM IS CPEIHEro MpoQecCHOHATBHOTO
obpazosanus / I'. I1. Otrotkuii. - M: FOpaiit, 2020. - 380 ¢. // URL: https://urait.ru/bcode/448771
3. CmupaoBa M. C. EcrectBo3HaHue: reorpadus, OMOI0rHs, SKOJIOTUs: ydyeOHOe rmocodue s

cpennero npodeccuonanbHoro oopaszosanus / M. C. Cmupnosa, T. M. CmuproBa, M. B. Boponesko. -
M: Opaiit, 2020. - 271 c. // URL: https://urait.ru/bcode/448329

4. Crpensnuk O. H. EcrecrtBo3Hanume: yueOHOe mocoOue isi CpeaHero mpodeccHoHaIbHOTO
obpazoBanus / O. H. Crpensnauk. - M: FOpaiit, 2020. - 223 c. // URL: https://urait.ru/bcode/448851
S. Cypuxkos B. B. EctecTBo3nanue: ¢pusuka: yaeOHOe mocodue 1jisi CpeTHero mpodeccCHoHaTbHOTO

obpazoBanus / B. B. CypukoB. - 6-¢ u3g., ucnp. u gom. - M: FOpaiit, 2020. - 143 c. // URL:
https://urait.ru/bcode/454741
IIpodeccnonanbubie 02361 JAHHBIX U HH(POPMaLMOHHbIE pecypchl ceTH UHTepHeT:
1. Hudopmammonnsiii pecypc: http://window.edu.ru («Engunoe okHO goctyma kK oOpa3oBaTelbHBIM
pecypcam»)
2. Kuuru 1o ecrecTBEHHBIM HayKaM W TUCIUIUTHHAM, http://estestvoznanie.ru/
Poccuiickuit mopran oTkpeiToro oopasosanus, http:// www.edu.ru
OnektponHas oubmmoreka PI'TY, http://www.liber.rsuh.ru
OnekrponHsblid pecype: ObC «3Hanmym» http://znanium.com
OnektponHbIi pecype: DbC «Opaiit» https://urait.ru

ook w
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https://urait.ru/bcode/495185
https://znanium.com/catalog/product/1191373

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOT' O ITPEJIMETA

KonTpoib W omeHKa pe3yabTaToB OCBOCHHMS YydeOHOro mnpeamera EcrecTBo3HaHue
OCYILECTBIISICTCSI MPENOAABATENIEM B IIPOLIECCE MPOBEACHUS JEKIMH, MPAKTUYECKUX 3aHATHH, a TaKke

BBITOJIHEHHS 00YUYaAIOIMIMMUCS PAa3TUYHBIX (OPM BHEAYJUTOPHON CaMOCTOATEIBHOM paboThI

PesyabTaTsl 00yyeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

Ymenus: Atrectanus, 1updepeHUMPOBAHHDBIN 3a4eT
- q)OpMI/IpOBaTb MpeaACTaBJICHUA (0] YcrHEBIE OIIPOCHI, MMCbMCHHBIC MWHIAWBUAYAJIBHBIC W
L[ETOCTHOM COBPEMEHHOM | TPYIIOBbIC 3aJaHMsl, BBINOJIHEHHE M IPE3CHTALUA

CCTCCTBCHHOHAYYHOH KapTHHE MHUpa, O
PHUPOJIEC KaK €IUHOMN IEJOCTHOH CHCTEME, O
B3aMMOCBSI3M  4Y€JIOBEKa,  HPUPOIBI U
o0IecTBa; 0 IPOCTPAHCTBEHHO-BPEMEHHBIX
Maciradax BeeneHHol;

IIPOCKTOB, OLICHKAa BBIIIOJTHCHUA KOHTPOJIbHBIX
pabor,  pasnMuyHBIX ~ (GopM  BHEAYAUTOPHOI
CaMOCTOSITENIbHOW PabOTHI

— TPUMCHSTh €CTECTBCHHOHAYYHbIC 3HAHHUSI
s OOBSICHEHUsS OKPYKAIOUIMX SIBJICHUH,
COXpAHEHUSA 370pOBb4, obecrieueHus
0e30macHOCTH KHU3HENIEATSILHOCTH,
OEepe’)KHOTO  OTHOWICHHA K  TNPHPOJE,
palMOHAILHOTO  TPUPOJIONIONB30BaHUS, a
TaKKE  BBIMOJHEHUS POJM  TPAMOTHOTO
MOTpeOUTEIIS;

YcrHbIe OIIPOCHI, MMCbMCHHBIC WHIAWBUAYAJIBHBIC W
IPYIIIOBBIE 3aJ]aHUs, BBINOJIHEHUE M IPE3eHTalUs
IIPOCKTOB, OLICHKAa BBIIIOJTHECHU A KOHTPOJIbHBIX
paboT,  pa3auuHBIX  (GOpPM  BHEAYJUTOPHOM
CaMOCTOSITENIbHON pabOThI

- (opmupoBaTh NPEICTaBIECHUS O HAYYHOM
METOZAC IIO3HAHWUA IPUPOABI U CPEACTBAX
W3y4eHUus  Merammpa, Makpomupa U
MHUKPOMHUPA;

YcrHbie OIIPOCHI, MMCbMCHHBIC WHIAWBUAYAJIBHBIC U
IPYIIIOBBIE 3aJ]aHUs, BBINOJIHEHUE U IPE3CHTalMs
IMPOCKTOB, OILICHKAa BBIIIOJTHEHUA KOHTPOJIbHBIX
paboT,  pazauuHBIX  (GOpPM  BHEAYJUTOPHOM
CaMOCTOSITENIbHON pabOThI

— BJIAACTHL MpUEMaMH C€CTCCTBCHHOHAYYHBIX
Ha6ﬂl-0,[[eHHfI, OIIBITOB I/ICCJ'IeI[OBaHI/Iﬁ n

YcrHbIe OIMIPOCHI, MMCbMCHHBIC HHAWBHUAYAJIbHBIC W
IPYNIIOBBIE 3aJaHUS, BBIIOJHEHUE U IPE3EHTALMS
IMPOCKTOB, OILICHKa BBIIIOJTHEHUA KOHTPOJIbHBIX
paboT,  pazauuHBIX  (QOpPM  BHEAYJUTOPHOM
CaMOCTOSITENIbHON pabOThI

OLIEHKHU JIOCTOBEPHOCTH MTOJTY9IE€HHBIX
PE3yIbTATOB;

— TOHUMATH 3HAYUMOCTh
C€CTCCTBCHHOHAYYHOT'O 3HAHUA JISI KaXXAO0TO
YeNoBeKa, HE3aBHCUMO oT ero
npogecCuoHaIbHON NesTeTbHOCTH,

paznuyath (aKThl W OLIEHKH, CpPaBHUBATh
OICHOYHBIC BBIBOJABI, BUJICTH HX CBA3b C
KPUTEpPUSAMH OLIEHOK M CBSI3b KPUTEPHUEB C
ONPEACICHHON CUCTEMOU [IEHHOCTEM.

VYcTHBIE ONPOCH!, TUCHbMEHHBIE UHAWBHUIYAIBHBIE U
IPYNIOBbIE 3aJaHUs, BBINOJHEHHE M MpPE3CHTALMS
IIPOEKTOB, OLICHKA BBIIOJIHEHNUS KOHTPOJBHBIX
paoor, pas3IUYHbIX bopm BHEay/IUTOPHOMN
CaMOCTOSITENIbHON PabOTHI

SHAHNA:

Atrecranms, 1M pepeHIUPOBAHHBIN 3a4eT

- 0 Haubonee BAXKHBIX OTKPBITUSAX W
JOCTHIKEHHMSIX B 00JIaCTH €CTECTBO3HAHUS,
MOBJIMSIBIIMX HA HBOJIOLMIO MPEICTABICHUN
O TIIpUpOJAE, Ha pPa3BUTUE TEXHUKU U
TEXHOJIOTHIA,

VYcTHBIE ONPOCH], TUCbMEHHBIE UHAWBHUIYAIBHBIE U
IPYNIOBLIE 3aJaHUS, BBIIOJHEHUE U IPE3CHTALMS
IMPOCKTOB, OII€HKAa BBIIIOJTHEHUA KOHTPOJIbHBIX
pabor,  paznuuHBIX  (QOpM  BHEAYJUTOPHOM
CaMOCTOSITENIbHOM pabOThI

— TIOHSATUNHBIN armapar €CTCCTBCHHBIX

YCTHBIE OIIPOCHI, MMCBbMCHHBIC WHJIWBUAYAJIBHBIC U
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HayK, TO3BOJIIIOIIMM  TIO3HaBaTh  MHUD,
y4acTBOBaTh B JUCKYCCHSIX o
€CTECTBEHHOHAYYHBIM BOIIpOCaM,
HCIIOJIb30BATh pas3nyHbIe UCTOYHUKHU
nH(OpMALIUY IS TOATOTOBKH COOCTBEHHBIX
pabor, KPUTHUYECKH OTHOCHUTBCS K
coobmenusim CMU, copepkamuM HAyIHYIO
nHpOpMaHIo.

IPYIIIOBBIE 3a/aHMsl, BBIIIOJHEHWE U IpPE3CHTALUs
IIPOEKTOB, OLICHKA BBIOJHEHUS KOHTPOJIBHBIX
pabor, pa3IMYHBIX bopm BHEAYUTOPHOU
CaMOCTOSITENIbHON PabOThI
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