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[TOACHUTEJIBHA A 3AIINCKA

PabGouass mporpamma o6mieoOpazoBaTenbHON yueOHOM muctumimael OYJI.10
«EcTtecTBO3HaHUE) MpeaHa3HaueHa I U3YUYEHHUsI €CTeCTBO3HAHMS B MPO(ECCHOHATHEHOM
yumuiie AIACY, npu peanmuzanuu oOpa3oBaTeIbHON MpOrpaMMbl CpeIHEro OOIIero
oOpa3zoBaHMsl B TIpelneliax OCBOCHMSI OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTenbHON
nporpammbl CITO (OIIOIT CIIO) mo mpodeccun 43.01.09 Iloap, xoHauTep Ha 0Oase
OCHOBHOT'O 00111eTO 00pa30BaHUs.

Pabouas nporpamma pazpadborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob1iero
o0pa3oBaHUsl, MPEABSIBISIEMBIX K CTPYKTYpE, COJEPKaHHIO W pE3yjbTaTaM OCBOCHHUS
yueoHoi aucturiuabl OY /(.10 «EctecTBO3HaHUEY», B COOTBETCTBUU ¢ PexoMeHmanusmMu
10 OpraHW3alliHd TIOJYyYCHHsI CPEIHEro OOIIero oOpa3oBaHUS B IIpelaeiiax OCBOCHHS
o0pa3oBaTeIbHBIX IIPOrpaMM CpeIHero IpodecCHOHaIbHOrO oOpa3oBaHus Ha 0Oa3se
OCHOBHOTO 0011ero 00pa3oBaHUs ¢ y4eToM TpeOOoBaHUN (heaepaIbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNnbHBIX CTAaHAAPTOB U MOJy4aeMoi mpodeccuu cpeaHero npohecCuoHaIbHOTO
oOpazoBanus (muchMo JlemapraMeHTa rocy1apCTBEHHON MOJUTUKU B chepe MOATOTOBKU
pabounx kaapos u 1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne mporpammbl yueOHOUM nuctumiiuabl OY][.10 «EcrtecTtBo3nanue»

HaIPaBJICHO Ha JOCTHKEHHUE CIETYIONTUX IeIeH:



- OCBOEHHUE 3HAHU O COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHE MHUPA U METOJAX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BAXKHBIMU HJAECSIMH U JOCTHKEHUSIMHU
€CTECTBO3HAHMS, OKa3aBIIMMHU ONPEACISIONIEEe BIMSAHUE HA pPA3BUTHE TEXHUKH U
TEXHOJIOTHUH;

- OBJIQJICHUE YMEHUSIMU NPUMEHATH MOJTYUYCHHbIC 3HAHUS JJIsI OOBSICHEHUS! SIBJICHUMN
OKpY’>Kalolllero  MUpa,  BOCHpUATHS  UH(POpPMAIMM  E€CTECTBEHHOHAYyYHOTO U
MPO()eCCHOHAIEHO 3HAYUMOTO COJICPKAHUS;

- pa3BUTHE MHTEIUICKTYaJbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U KPUTUUYECKOTO
MBIIUIEHUSI B XOJI€ TMPOBEICHUS MPOCTEHIINX HUCCICAOBAaHUM, aHaau3a SBICHUI,
BOCTIPUSITUSL U UHTEPIIPETAIIMU €CTECTBEHHOHAYYHOUM nH(pOopMaIuy;

- BOCIHUTAHUE YOEXKICHHOCTH B BO3MOKHOCTH IO3HAHUS 3aKOHHOW MPUPOIBI U
UCIIOb30BaHUsl JOCTH)KEHUM €CTECTBEHHBIX HAyK [JIs Pa3BUTUS UMBWIM3ALUN H
MOBBIIIIEHUS KAYECTBA KU3HU;

- IPUMEHEHHE €CTECTBEHHOHAYUHBIX 3HAHUN B MPOQPECCUOHATLHON JEATEIbHOCTH U
MOBCEAHEBHOM KU3HU I 00ecTieueHrs 0€30IaCHOCTH KU3HEEATEIbHOCTH; TPAMOTHOTO
HCTIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3JJ0POBbs, OKPY>KAIOIIEH CPEbl.

B pabouyro nmporpamMmy BKJIIOYEHO COJAEpKaHWE, HANIPABICHHOE HAa (OPMHUPOBAHUE
y 00ydarmnmxcsi KOMIETEHIIUM, HEOOXOAUMBIX g KadecTBeHHOTo ocBoenus OIIOIT
CIIO Ha O0a3e OCHOBHOTO OOIIEro 00pa30BaHHUSl C TMOJYYEHHEM CPEIHEro OO0IIero

o0pa3oBaHusl; MPOTPaMMBbI TTOJAITOTOBKU KBAIM(DUIIMPOBAHHBIX PaO0OUYUX, CIYKaIUX.

OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUIIJIMHBI

EcrecTBO3HaHME — Hayka O SABJICHUSIX M 3aKoHax mnpuponbl. CoBpeMEeHHOE
€CTECTBO3HAHHUE BKIIIOYAET MHOYKECTBO E€CTECTBEHHOHAYYHBIX OTpAaClIe, U3 KOTOPBIX
HanOoJsiee BaXXHBIMU SBJISIOTCS (u3MKa, XUMUsL U Ouosorus. OHO OXBaThIBACT HMIUPOKUN
CIEKTP BOIMPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPHUPOJBLI, KOTOPHIE MOMKHO
paccMaTpuBaTh KaK €IUHOE LIETO0E.

EcrtecTBeHHOHAyuUHbIE 3HAHWS, OCHOBAHHBICE HA HHUX TEXHOJOTUH, (OPMHUPYIOT
HOBBIN 00pa3 *Ku3HU. BBICOKOOOpPA30BaHHBIN YEJIOBEK HE MOXKET IUCTAHIIUPOBATHCS OT

(GbyHIaMEHTAIbHBIX 3HAHUI 00 OKPYXaIolEeM MHUPE, HE PUCKYs OKa3aThCsl 0€CIIOMOIIHBIM



B ipo(heCcCHOHATIBHON IeATENbHOCTH. JII000€ MepcrneKTUBHOE HAMPABICHHUE JIEATEIbHOCTH
YeJioBeKa MPSIMO WM KOCBEHHO CBS3aHO C HOBOM MaTepHalibHOW 0a30d U HOBBIMHU
TEXHOJIOTUSAMHU, U 3HAHUE UX €CTECTBEHHOHAYUYHOM CYIIIHOCTH — 3aKOH ycIexa.

EctecTBO3HaHUe — HeOTheMJIEMasi COCTAaBISIONIAS  KYJbTYPBI:  ONpenessis
MHUPOBO33pEHUE YEIOBEKa, OHO MMPOHUKAET U B TYMAaHUTApHYIO cpepy, U B OOLIECTBEHHYIO
KU3Hb.

PanroHanbHBIM  €CTECTBEHHOHAYYHBIM METOJl, C(OpPMHUPOBABIIMICS B paMKax
€CTECTBEHHBIX HAyK, 0Opa3yeT eCTeCTBEHHOHAYYHYIO KAapTHHY MHpa, HEKOE OOpa3HO
dunocodckoe 06001ICHNE HAYYHBIX 3HAHUH.

EcTtecTBO3HaHME Kak HayKa O SIBIICHUSX U 3aKOHAX MPUPOJIBI BKIIOYACT TaAKXKE OHY
13 BXHEUIINX OTPACIEH — XUMHUIO.

XuMHUsi — HayKa O BEIIECTBaX, MX COCTaBE, CTPOCHUHU, CBOMCTBaX, IMpoleccax
MPEeBpAIICHHs], UCIIOJIB30BAHNN 3aKOHOB XUMUH B MPAKTUUECKON JCSITEIbHOCTU JIOCH, B
CO3/IaHHU HOBBIX MaTEPHAJIOB.

buonorust — coctaBHasi 4acTh €CTECTBO3HAHUA. DTO HayKa O KUBOM nmpupone. OHa
M3y4aeT pacCTUTENbHBIM, >KMBOTHBIA MHP W YEJIOBEKa, HCIONb3ys KaK COOCTBEHHBIC
METOJIbl, TaK M METOJBl JPYTruX HAyK, B YAaCTHOCTH (DU3UKH, XUMHUH M MaTEMaTUKH:
HAOJIIO/IEHUS, DKCIIEPUMEHTHI, WCCIEIOBAaHUS C TIOMOIIBIO CBETOBOTO M BJIEKTPOHHOTO
MHUKpPOCKOMa, 00pabOTKy CTaTUCTMYECKUX JJAaHHBIX METOJAAMH MaTeMaTHYeCKOU
CTaTUCTUKU U Jp. Buojorus BBIABISET 3aKOHOMEPHOCTH, MPUCYIIHE XKM3HU BO BCEX €€
MPOSIBIICHUSIX, B TOM 4YHCIIe OOMEH BEIIeCTB, POCT, Pa3MHOKEHHE, HACIEIACTBEHHOCTD,
M3MEHYUBO.

DKOJoTUsl — Hay4yHasl TUCIUIUIMHA, H3yJarolias BCe aCMeKThl B3aUMOOTHOIICHUN
KUBBIX OPTraHU3MOB U CpeAbl, B KOTOPOW OHM OOWTAIOT, a TakKe TOCIEeIACTBUA
B3aMMOJCHCTBHSI CHCTEM «OOIIECTBO» U «IPUPOJA», YCIOBUS HEIOMyIICHUs OO0
HEUTPAIM3AINH ITUX MMOCIEACTBUM.

B  mpodeccronanpHBIX  00pa3oBaTeNbHBIX  OpPraHU3ALMAX,  PEATU3YIONINX
o0pa3oBaTenbHyI0 MPOrpaMMy CpeaHero oOmero oOpa3oBaHUsS B Tpeneiaax OCBOCHHS
OIIOIT CIIO Ha 6a3e OCHOBHOroO OOHIEr0 00pa3OBaHMS, M3y4aeTCs HMHTETPUPOBAHHAS

y‘IC6Ha}I JUCTUITIINHA «ECTeCTBOSHaHI/IC», BKJIIOHaomas Tpu pasjgeia, 06J1a11a}oume



OTHOCHUTEIIbHOM CaMOCTOATENBHOCTBIO M LEJIOCTHOCTBIO — «XuMus», «buonorusy»,
«JKoJOorus» — UYTO HE HapyllaeT MPUBBIYHYIO JIOTMKY €CTECTBEHHOHAYYHOIO
oOpa3oBaHMs 00yYaIOIINXCS

OT0 BbIpakaeTcsi B COJEpPNKAHUU OOYUYEHHUs, KOJIMYECTBE YacOB, BbIACISEMBIX Ha
M3Y4YEeHHE OTACIBHBIX TEM MPOTrPaMMBbl, IIyOMHE UX OCBOCHHs 00ydJaromuMucs, o0bemMe u
XapakTepe MPaKTUYECKUX 3aHSATHH, BUAAX BHEAYIUTOPHON CaMOCTOSATEIBLHOM paboThI
ctyneHToB. [Ipu u3ydyeHun yueOHOro martepuana 1mo XUMHH U OHOJIOTHH 1IETIECO00pa3HO
aKLEHTUPOBATh BHUMaHWE OOy4YalOIIMXCS Ha JKU3HEHHO BaXXHBIX OOBEKTaX MPUPOABI U
OpraHM3Mme 4ejoBeka. OJTo ruapocdepa, armochepa u Ouochepa, KOTOpbIE
paccMaTpUBAIOTCS ¢ TOYKH 3PEHUS XMMUYECKUX COCTABOB M CBOWCTB, MX 3HAYECHHS IS
KU3ZHENIEATECIIbHOCTH JIFOJIEH, 3TO COJEpKaHUE, OCBELIAIOIIEe poOJib BaKHEUIIMX
XUMUYECKUX 3JIEMEHTOB B OpraHU3ME 4YEJIOBEKAa, BOMNPOCHI OXPaHbl 3J0pPOBBA,
NpOQUIAKTUKNA 3a00JIEBaHUN M BPEAHBIX TMPUBBIYEK, MOCIEACTBUNA H3MEHEHHUS CpPElbl
OoOUTaHUs 4YENOBEKa I UYEJIOBEYECKOM IMBMIIM3ALMU. 3aMETHOE MECTO B COJIEP’KaHUU
y4eOHOM JUCUUIUIMHBI 3aHUMaeT y4eOHbII MaTepuan, HE TOJbKO (HOPMHUPYIOIINNA
€CTECTBEHHOHAYUYHYIO KapTUHY MHUpa y CTYJEHTOB, HO M PAacCKpbIBAIOLUIUN MPAKTHYECKOE
3HaY€HHUE eCTECTBEHHOHAYYHbIX 3HAaHUI BO BCceX c(epax *KU3HU COBPEMEHHOTO OOIIEeCTBA,
B TOM 4YMcCIIe B TyMaHuTapHoi cdepe. B uenom yueOHast qucuuminHa «EctecTBO3HaHUEY,
B COJICPYKAaHUU KOTOPOM BEIyIIMM KOMIIOHEHTOM SIBJIAFOTCSI HAy4YHBIC 3HAHHS U HAYYHBIC
METOJbl  TO3HAHMS, TMO3BOJSET CcHOpPMUPOBATH y  OOYyYarOIUXCAd  IEJIOCTHYIO
€CTECTBEHHOHAYUYHYIO KapTUHY MHUpa, NOpOOYIUTh Yy HHUX 3MOLMOHAJIBHO-IIEHHOCTHOE
OTHOIIEHUE K M3y4aeMOMY MaTepHally, TOTOBHOCTb K BBIOOPY JEHCTBUI OMpeeICHHOM
HAIpPaBJICHHOCTH, YMEHUE KPUTHUYECKHU OLIEHUBATh CBOM U UY>KH€ JEHCTBUS U IOCTYIIKH.

HNuTerpupoBaHHOE cojiepKaHUe yueOHOM AUCIUIUIMHBI TO3BOJISIET MPENo1aBaTeNsiM
XUMUU U OHOJIOTMM COBMECTHO OpPraHU30BAaTh H3YUYEHUE ECTECTBO3HAHHUSA, HCIOJIb3YS
MMEIOIIMECS YaCTHBIE METOMKH MPENOAABAHUS IIPEAMETA.

N3yuenue 00111e00pa30BaTeIHLHOM y4eOHOM JUCIUTUTHBI OVY/.10
«EcTecTBO3HaHMe» 3aBepIlaeTCs IMOABEACHHEM HTOrOB B (OpME SK3aMeHa B paMKax
IPOMEKYTOUHOM arTectanuu oOydaromuxcsi B npouecce ocsoenuss OIIOIT CIIO na 6a3ze

o011iero oOpazoBaHus ¢ ModydeHreM cpeanero oomero oopazoranus (IITIKPC).



3. MECTO YYEFHOM JJUCIIUIIIMHBI B YYEFHOM IIJTAHE
Yuebnas aucuurnaa OY /.10 «EctecTBo3Hanue» sSBsieTcsl y4eOHBIM MPEAMETOM
no BbIOOpPY u3 oOs3aTenbHOM mpeaMeTHo obOnactu «EctectBeHHbie Hayku» OI'OC
cpeaHero oo1ero oopa3oBaHusl.
VyeOuas JUCUMILINHA OV/.10 «EcTecTBO3HaHUEC) M3y4aeTcs B
obmeoOpazoBarenbHOM Iukie ydeOHoro maHa 43.01.09 Iloap, konautep Ha Oase

OCHOBHOTO 00111eTO 00pa30BaHUs.

4. PE3YJBbTATBI OCBOEHUSA YYEBHOM JUCIIUIIJIAHBI

OcBoenne coxaepxkanusi ydyeOoHo aucuurmuabel OVY]I.10 «EcTtecTBo3HaHUE»
o0ecreunBaeT JOCTKEHHUE CTYyICHTaAMH CIIEYIONTNX PE3yIbTaTOB:

JUYHOCIMHbBIX:

— YCTOMYMBBIM UHTEPEC K UCTOPUH U JOCTHXKEHUAM B 00JIACTU €CTECTBEHHBIX HAYK,
YYBCTBO T'OPJIOCTH 33 POCCUNCKHIE €CTECTBEHHBIC HAYKH,

— TOTOBHOCTh K IIPOJIOJDKCHHIO OOpa30BaHUWs, IOBBINICHUIO KBaTU(DHUKAIIUA B
n30paHHONW TPOGECCHOHAIBHOM JEATEIbHOCTH C HCIIOJIb30BaHUEM 3HAHUW B 00JacTH
€CTECTBEHHBIX HAYK;

— OOBEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUH B OOJACTH €CTECTBEHHBIX
HaAyK JJIs 4elloBeKa U oOIlecTBa, YMEHHE HCIOIh30BaTh TEXHOJIOTUYECKUE JOCTHKEHUS B
o0yacTi XWMHM ¥ OWOJOTHMU JJIA TIOBBIIICHUS COOCTBEHHOTO WMHTEIJICKTYaJIBHOTO
pa3BUTHS B BEIOpaHHOM MpodecCUuOHaTBHOM eI TeTbHOCTH;

— YMEHHE MMPOaHAIM3UPOBATh TEXHOTCHHBIC ITOCIICACTBUS TSI OKPYKAIOIIEH CpPeIbl,
OBITOBOI M MPOM3BOICTBEHHOM JESITEIILHOCTH YEJIOBEKA;

— TOTOBHOCTh CaMOCTOSATENILHO JOOBIBAaTh HOBBIE VISl Ce0sl €CTeCTBEHHOHAYYHBIC
3HAHMS C UCIIOJIB30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB WH(OPMAITUH;

— yMEHHE YHOpaBISATh CBOEH TMO3HABATEIBHOW JESITEIBHOCTHIO, MPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,

— YMEHHE BBICTpPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJE II0

perIeHuto o0IuX 3a1a49 B 00JIaCTH €CTECTBO3HAHNS,



MemanpeomMemHbix:

—OBJIaJICHHE YMCHUSIMHU U HaBbIKAMHM pPA3JIMYHBIX BUJOB IO3HABATEIbHOU
NEATEIbHOCTH JIJIsl U3YUYEHHUSI Pa3HbIX CTOPOH OKPYIKAIOIIET0 €CTECTBEHHOTO MUPA;

— TIPUMEHEHHUE OCHOBHBIX METOJOB TIO3HAHUS (HAONIOACHUS, HAYYHOTO
AKCIEPUMEHTA) JIJI U3YUEHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOUM KapTHUHBI MUPA, C
KOTOPBIMU BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MTPOQPECCHOHANILHOM cdepe;

— YMEHHUE OMNpPEACISITh LIeJIM U 3aJayu JESITEIbHOCTH, BRIOUpPATh CPEACTBA ISl UX
JIOCTUKEHUS HA MPAKTUKE;

—  YMEHHE  HCHOJIb30BAaTh  PAa3JIMYHbIE  WUCTOYHUKU  JJI  MOJy4YEHUs
€CTECTBEHHOHAYYHOW WH(OpMAIlMM U OILICHUBATh €€ JIOCTOBEPHOCTH ISl JOCTHXKCHUS
MOCTABJICHHBIX LEJEHN U 3a]1a4;

npeomemmuulx:

—  c(OPMUPOBAHHOCTH  TMPEJACTABICHUNA O  IIEJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHOHAy4YHOW KapTUHE MHpaA, MPUPOJIE KaK €IWHOW LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3H Y€JIOBEKA, MPUPOBI U OOIIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax
Bcenennoi;

— BIQJICHUE 3HAHUSMU O HanboJiee BKHBIX OTKPBITUAX M JOCTHKEHHUSIX B 00JACTH
€CTEeCTBO3HAHMSI, TTOBJIUSBIINX Ha SBOJIOIMIO MPEICTABICHUN O MPUPOJE, HA Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

— Cc(OpMHUPOBAHHOCTh YMEHHUSI MPUMEHATh €CTECTBCHHOHAYYHBIC 3HAHUS IS
O0OBSICHEHUS OKPY>KAIOIINX SIBICHUM, COXpaHEHUs 37]0pOBbsi, oOecriedeHus: 0€30MacHOCTH
KUBHENIEATCIbHOCTH,  OEpEeKHOTO  OTHOIIEHWUS K  TPHUPOAE,  PalUOHAIHLHOTO
MIPUPOIOTIOIH30BAHUS, & TAK)KE BBITIOJIHEHUS POJIA TPAMOTHOTO TTOTPEOUTEIS;

— c(opMUPOBAHHOCTH MPEJICTABICHUN O HAYYHOM METOJE TO3HAHUS MPUPOJLI U
CpeACTBax U3YUCHUSI MEraMupa, MakKpoMUpa 1 MUKPOMUPA; BIaJeHUE TPUEMaMu

€CTECTBEHHOHAYYHBIX  HAONIOJIEHWN, ONBITOB, HCCICJOBAaHUN U  OIEHKH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB;

— BIIQJICHHE TOHSATUHHBIM anmapaToM €CTECTBEHHBIX HAayK, [O3BOJISIIOIINM
MO3HaBaThb MHUpP, Y4YacTBOBAaTb B JIUCKYCCUSAX II0 €CTECTBEHHOHAYYHBIM BOMPOCAM,

HCII0Jb30BAaTh PAa3JIMYHBIC HCTOYHHUKHN I/IH(i)OpMaHI/II/I JJIA ITIOATOTOBKH COOCTBEHHBIX pa60T,



KPUTHYECKHA OTHOCHUTHCS K coobmmernssMm CMU, coxepxamum HaydHYI0 HHHOPMAIIHIO
—Cc(opMHUPOBAaHHOCTh YMEHHMHA TMOHMMATh 3HAYMMOCTH €CTECTBEHHOHAYYHOTO

3HAHUS JJI1 KaXJ0r0 YeJOBEKa HE3aBUCUMO OT €ro Npo(EeCCHOHAIBHOM IESTEIbHOCTH,

paznuyaTh (akThl U OLEHKH, CPAaBHHBATh OIICHOYHBIE BBIBOJBI, BUJETh HX CBS3b C

KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONIPEACIEHHON CUCTEMOM LIEHHOCTEN.

COJIEP’)KAHUE YYEBHOM JUCILUILINHBI
XUMUA
O0mas 1 HeOpraHu4veckasi XuMus

Bsenenue

XUMHUYECKasT KAPTHUHA MUpPa KAK COCTAaBHAs 4acCTh €CTECTBEHHOHAYYHOM KAPTHHBI
mupa. Posib XUMHHU B 5KM3HU COBPEMEHHOIO OOIIECTBA.

[IpuMeHeHue JOCTMKEHUM COBPEMEHHOM XHMMHU B TyMaHUTapHOU cdepe
NEeATEIILHOCTH OOIIEeCTBA.

XUMHUYECKOE Cco/iepKaHue yueOHOW TUCIUIUTMHBI « ECTecTBO3HaHME» MPU OCBOEHUU
cnequaibHocTed CIIO  colMalbHO-?PKOHOMHYECKOTO M T'yMaHUTapHOro Mpoduiie
npo¢hecCUOHaIBLHOrO 00pa30BaHUsl.

OcCHOBHBIC IOHATHS ¥ 3aKOHbI XUMHHU

[Ipeamer xumuu. BemectBo. Atom. Monekyna. XUMAYECKHM 3J€MEHT U (POPMBI
ero cyuectBoBanus. IIpocTeie U CII0KHBIE BEILIECTBA.

OTpaxkeHrne XUMHYECKHMX CIO)KETOB B  MPOM3BEICHUIX  XYyJOKECTBEHHOU
JIUTEPATYPBI U UCKYCCTBA

JlemoHCTpanuu

Habop Mozeneil aToMOB U MOJIEKY 1.

N3mepenne BemectBa. OCHOBHBIE 3aKOHbI XMMHH. Macca aTOMOB M MOJIEKYJI.
OTHOCUTENBHBIE ATOMHAsl U MOJIEKYJIsIpHAas Macchl. KonnmdecTBO BellecTBa.
[TocTostnnast ABoraapo. MomsipHas macca. 3akoH ABoraipo. MossipHbIi 00beM Ta30B.
KosnuecTBeHHbIE HM3MEHEHMS B XUMHM KAaK YAacTHBIM Ciydaill 3aKOHOB Iepexoa
KOJINYECTBEHHBIX M3MEHEHUUM B KadecTBeHHbIE. M.B.JIOMOHOCOB — «II€pBBIN pYyCCKUMU

YHUBCPCUTET. I/IJIJHOCTpa]_II/II/I 3daKOHa COXPAaHCHUA MACChI BCIICCTBA.
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IHepnoanyeckuii 3axoH U Ilepuoguyeckas cucrema
xumu4deckux diemenToB [I.. MenaesneeBa

OtkpeiTue Ilepuogmueckoro 3akoHa. Ilepuoamyeckas cucTeMa XHUMHUYECKHX
anemeHToB J[.M. MenneneeBa. 3nauenue Ilepmonnueckoro 3akoHa u llepuogmyeckoi
cUCTEMBI XuMH4YeCcKux 3jieMeHTOB J[.M.MeHneneeBa g pa3BUTUS HAYKA U IOHUMAHUS
xuMuuecko kaptunbl mupa. J.M. Menneneer o0 oOpa3oBaHWU W TOCYJIApPCTBEHHOM
nonutuke. [lemoncTpaums. Pasnuunbie gopmbl [lepuonnyeckoid CUCTEMBI XMMUYECKUX
anemeHToB [[.1. MeHnaeneena.

Crtpoenue BeniecTBa

KoBaneHTHas cBs3b: HENOJIsApHAs U nossipHasi. MloHHas cBA3b. KaTHOHBI 1 aHWOHBL.
Merammueckas cBs3b. BogopoaHas cBs3b.

JeMoHcTpanus

OOpa3sIipl BEIIEeCTB U MATEPUAJIOB C PA3TMUHBIMU TUIIAMU XUMHYECKOU CBSI3U.

Bona. PactBopsl

Bona B npupoje, ObITy, TEXHUKE W Ha MPOU3BOACTBE. PU3MUECKHE U XUMHUUYECKUE
cBoiicTBa BOJAbl. OmpecHEHHE BOJbI. ArperaTHble COCTOSIHHMSI BOJIBI M €€ TMEpPEeXOJbl W3
OJHOTO arperaTHoro COCTOSIHUS B IPYTOE€.

JeMoHcTpanus

@u3nMyYeCcKne CBOMCTBA BOABI: TMOBEPXHOCTHOE  HATSXKEHUE, CMAYUBAHUE.
Xumuueckue peakuuu. [loHaTHEe 0 XMMUYECKOM peakuvu. THUIbl XUMUYECKUX PEaKLUM.
CxopocTh peakiuu U (pakTopsl, OT KOTOPHIX OHA 3aBUCHT.

JlemoHcTpanus

XUMHUYECKHUE PEAKIIUU C BBIICIICHUEM TEIUIOTHI.

Heopranuuyeckue coeamHeHUs
Knaccupuxkauusi HeOpraHu4ecKux COeJMHEHU U UX CBOMCTBA.

Oxcuipl, KUCJIOThI, OCHOBAHUSI, COJIH.

IlonsiTHE O TUAPOIH3E COJICH.

Cpena BOJIHBIX PAcTBOPOB COJICH: KUCIas, HEUTpaabHas, mienodHas. Bomnopoaublit
nokasarens pH pactBopa.

Metasibl. O61mue puznyecKkue 1 XMMHUECKHE CBONCTBA METAJUIOB.
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Hemetanbl. O61mias xapakTepruCTHUKa TIABHBIX TOATPYI HEMETAIOB HAa PUMEPE
rajioreHoB.

BaxHelmme COeIMHEHUS METANIOB U HEMETAUIOB B MPHUPOAE U XO35UCTBEHHOMN
JNEATEIbHOCTH YEJIOBEKA.

Mertaiibl U CIuIaBbl Kak XyJI0KECTBEHHBIM Marepuasl. COeqUHEHHS] METAJUIOB KaK
COCTaBHasl 4acTh CPEICTB M300pa3UTENBHOrO0 UCKyccTBa. HemeTalibl U UX COeqUHEHUs
KaK COCTaBHasi YaCTh CPEACTB M300pa3UTEIHLHOTO UCKYCCTBRA.

JlemoHCcTpannmn

B3auMozeiicTBue METAINIOB C HEMETAJIIaMU (LIMHKA C CEpOM, aIFOMUHUS C HOJIOM),
pacTBopaMM KHCJIOT M 1enodeil. ['opeHne MeTtasioB (IMHKA, >Kejle3a, MarHusi) B
Kuciaopoze. Bzanmoaencrerue a30THOM U KOHUEHTPUPOBAHHOW CEPHOU KHUCJIOT C MEJBIO.
BoccranoButenbHbIE CBOMCTBA METAIIIOB.

[IpakTHueckue 3aHATHUS

Onpenenenue pH pactBopa conent.

B3aumonerictBue

Oprannuyeckasi XuMus

OCHOBHBbIC TOJIO)KEHHSI TEOPUM CTPOEHUS  OPraHUYECKUX  COCIUHEHUH.
MHoroo0pa3ue opranndeckux coeauHenuit. [lonstiue nzomepunu.

Yraesogopoabl. IlpenenbHble W HEOpEAEHAbHBIE  YIIEBOAOPOABI. Peaxkums
nonumepusanuu. [IpupoaHble MCTOYHUKH YIJIE€BOAOPOAOB. YTIIEBOJOPOAbl KaK OCHOBA
MEKIYHAPOJAHOTO COTPYJAHUYECTBA U BaKHEHUIIMNA HCTOYHUK (POpMHpOBaHUSI OIO/KETa
P®.

Kucaopoaconep:xamue OpraHuvyeckKue BelllecTBA. [IpencraButenu
KUCIIOPOJACOIEPKAIIMX OPraHUYECKUX COCIMHECHUN: METWIOBBIM W OTUJIOBBIA CIIUPTHI,
TJIMIIEPUH, YKCYCHAs KUCI0Ta. JKuphl Kak CIIOKHBIC d(DUPHI.

AJIKOTOJIM3M U €r0 OTPAXKEHHE B MPOU3BEICHUSIX XYI0KECTBEHHOU JIMTEPATYPhl U
M300Pa3UTEIHLHOTO UCKYCCTBA. YTJIEBOJBI: TJTFOK03a, KpaxMall, IIeJUTI0I03a.

A30TcCo/iep:Kalllie opraHnyecKkue coeIMHeHusi. AMUHBI, aMUHOKHUCIIOTHI, OCJIKH.
Crpoenue u 6uonornyeckast GyHKIUS OEIKOB.

JemoHcTpannmn
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[TomyyeHune 3TuIEHA U €T0 B3aUMOJEHUCTBUAE C pACTBOPOM MEPMaHraHaTa Kaaus,
OpoMHOiI1 Bosiol. KauecTBeHHas peakiius Ha rniepuH. L[BeTHbIE peakiuu OEKoB.

IlimacTmacenl M BosIokHA. [loHsITHE O IUIACTMAaccax W XUMHYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA.

[IpumMeHeHne mOJMMEPOB B MPUKIAJHOM M KJIACCUYECKOM H300pa3uTEIHLHOM
UCKYCCTBE.

JlemoHCcTpanus

Pa3nuuHble BUABI IJIACTMACC U BOJIOKOH.

Xumus v ’KU3Hb

XumMusl M OPraHu3M 4ejioBeka. XMMHUYECKUE DJIEMEHThI B OPraHU3ME YEJIOBEKA.
Opranuueckre ¥ HeopraHudeckue BemiecTBa. OCHOBHBIE >KM3HEHHO HEOOXOIMMBbIE
COCMHEHUs: OEJKU, YIJIEBOIBI, JKUPbI, BUTAMUHBI. YTJIEBOJbl — TJABHBIM HCTOUYHHK
sHepruu opraHusma. Posib KupoB B opranusMme. XOJECTEPUH U €ro poOJib B 310POBbHE
yesoBeka. MuHepalibHble BellecTBa B MPOAYKTaX MHUTaHUS, TMHUIIEBbIE J00aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObITy. Bona. KauectBo Bosibl. Moroniye u yucTamue cpeactna. [IpaBsuia
0e301acHoi paboThI CO CPEACTBAMU OBITOBON XUMUMU.

Ponb XMMHMYECKMX 3JEMEHTOB B JKM3HU pacTeHUH. YnoOpeHus. XUMHYECKUE
CPEACTBA 3aIMUThI PACTECHU.

BUOJIOT'USA

buoJsioruss — COBOKYNHOCTH HAayK O KMBOH mnpupoae. MeTtoasl HAy4YHOTO
no3Hanus B Owonornu JKuBas mpupona Kak OOBEKT H3ydeHUsi Ouosioruu. MeTtombl
MCCJICIOBAHMS KUBOW Tpupoabl B Ouonoruu. OmnpeneneHue Xu3HU (C MPUBICYCHUEM
MaTepHalia u3 pa3aeiaoB PU3UKU U XUMUHK). Y POBHU OpTraHU3AINY KU3HU.

JlemoHCTpanuu

YpOBHUM OpraHu3alyy KU3HMU.

MeToabl O3HAHUS )KUBOU TPUPO/IHL.

Kuerka
Hctopus nzyuenus: kieTku. OCHOBHBIE MOJIOKEHUSI KIETOYHOM Teopun. Kiietka —

CTPYKTYypHO-(DyHKIIMOHAIbHAA (3JIEMEHTapHas) €IUHULIA )KU3HH.
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Crpoenne knetku. [IpokapuoTel M 3yKapHOThl — HU3IIWE W BBICIINE KIJIETOYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKM 3yKapuoT. KietouHoe sapo.
OyHKIUS SApa: XpaHeHHe, BOCIIPOU3BEACHUE U Tiepeiaya HACIECTBEHHON UH(pOpMalIUH,
peryyisuus XUMHUYECKOM AaKTUBHOCTH KIETKH. CTpykKTypa H (QYHKIUH XPOMOCOM.
AyTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.

buosornueckoe 3HaUEHUE XMMHUYECKUX 3JIEMEHTOB. Heopranmueckue BemecTtsa B
cocTaBe KJIETKH. Poib BOABI Kak pacTBOPUTENS MU OCHOBHOIO KOMIIOHEHTA BHYTpPEHHEU
Cpelbl OpraHM3MOB. YTJIEBOJAbl M JUOUABI B KieTke. CTpykTypa M OHOJOTHYECKHE
¢ynkun 6enkoB. CTpoeHNe HYKIEOTHI0B U CTPYKTypa NOJIUHYKIeoTUIHBIX Lened [JHK
u PHK, AT®.

Bupycel u Oaktepuodaru. HekserouHoe CTpOeHHE, >KU3HECHHBIA LMK U €ro
3aBHCHUMOCTh OT KJIETOUHBIX (hopMm »ku3HHU. Bupycsl — B030ynuTenn HH(EKIUOHHBIX
3a0oneBanui; moHarue o0 OHKoBUpycax. Bupyc mmmyHoaepuuura uenoeka (BUY).
[Ipodpunaktuka BUY-undexuun.

JeMmoHcTpanuu

CrpoeHnie MOJIEKyJIbI OelKa.

Ctpoenue mosekynsl JJHK.

CtpoeHue KIEeTKH.

CtpoeHue KJIETOK MPOKAPUOT U FyKAPHOT.

CrtpoeHue Bupyca.

IIpakTUyeckue 3aHATHS

HabmroieHue KJIeTOK pacTeHUN U JKMBOTHBIX MOJ MHKPOCKOIOM Ha T'OTOBBIX
MUKpOIIpenaparax U UX OMHCAHME.

CpaBHEHHE CTPOEHHUSI KIETOK PACTEHUM U )KUBOTHBIX.

Opranusm

Opranu3m — eauHoe 1enoe. MHorooopasue opranu3moB. OOMEH BeIECTBOM U
SHEpPrueil ¢ OKpy’Karolell cpenoil Kak HeoOXOIMMOE YCIOBHE CYIIECTBOBAHMS MKUBBIX
CUCTEM.

CrocoOHOCTh K CaMOBOCHPOM3BEJIECHUI0O — OJHA M3 OCHOBHBIX OCOOEHHOCTEH

JKMBBIX OPraHHU3MOB. I[GJIGHI/IC KJICTKKM — OCHOBA pOCTAa, pa3sBUTHA WU PAa3MHOKCHUA
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opranu3moB. becnonioe pa3mHoxkeHue. [looBOM mpomecc M MOJIOBOE Pa3MHOKECHHE.
Orm1010TBOpEHUE, €ro OMOJIOTMYECKOe 3HAUCHHUE.

[Tonarne 00 WHAWMBUIYyATLHOM (OHTOTE€HE3), SMOpPHOHAIBLHOM (SMOpPHOTEHE3) H
MOCTAMOPHUOHAIBPHOM pa3BUTHH. HIUBHIyaIbHOE PA3BUTHE YEIIOBEKA U €r0 BO3ZMOXKHBIC
HapYIICHUS.

OOmue mpeacTaBiIeHHUs] O HACJIEICTBEHHOCTH M H3MEHYMBOCTH. ['eHeTHueckas
TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HacyieoBanus. HacimeqoBanue mpu3HakoB
y denoBeka. [lomoBeie xpomocombl. CIEIUIEHHOE € TOJIOM  HAacleJOBaHUE.
HacnenctBennsie 00J€3HM YeIOBEKa, WX MPUYHHBI W mpoduiaktuka. CoBpeMEHHBIE
MIPEICTABJICHUSI O TCHE M TEHOME.

['enernyeckne  3aKOHOMEpPHOCTH  M3MeHuYuBOCTH.  Kinaccudukamus — dopm
M3MEHYHMBOCTH. BIMsiHIE MyTareHOB Ha OpPraHU3M YelIoOBEKa.

[IpeameT, 3agaun ¥ METO/BI CENEKIMU. ['eHeTuUeCcKre 3aKOHOMEPHOCTH CEJIEKIIUU.
Yyenue H.U. BaBunmoBa o 1eHTpax MHOTrooOpasusi U MPOUCXOXKIEHHUS KYJIbTYPHBIX
pacTeHU.

buorexHonmorus, ee JOCTUKEHUS, IEPCTIEKTUBBI Pa3BUTHS.

JleMoHCTpauumn

OOMeH BelIeCTB U MPEeBPAILCHUs SHEPTUH B KIIETKE.

Jlenenue KIeTKH (MUTO3, MEHO3).

Crioco0bl 6ecro0ro pa3sMHOKEHHS.

Ony1010TBOpEHKE y PACTEHUH U )KUBOTHBIX.

NunuBuyanbHOE pa3BUTHE OpTraHU3MA.

HacnencrBeHHbIe O0JIE3HH YEIOBEKA.

BrusHue amkoronusma, HApKOMaHWH, KYPEHUS Ha HACJICICTBEHHOCTb.

MyTanumn.

MonudukannoHHas U3MEHIUBOCTb.

[{eHTpBI MHOTOOOPA3Ms U TIPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN 0TOOP.

Hccnenosanus B 001aCTH OMOTEXHOJIOTHUH.

IIpakTHyeckue 3aHATHSA
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PemeHue 351eMEHTapHBIX TEHETUYECKUX 3a/1a4.

AHanu3 ¥ OLEHKAa 3TUYECKUX ACIIEKTOB Pa3BUTHs HEKOTOPBIX UCCIEIOBAaHUN B
OMOTEXHOJIOTHH.

Bun

OBONIOIIMOHHAsT Teopus HW €€ poib B  (OPMUPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI Mupa. Buz, ero xpurepun. Ilomymnsanus kak CTpyKTypHas
eauHUIa BUAa U 3Bomound. CuHrernyeckas teopus sBotonuu (CTI). [IBuxkyiime cuibl
SBOIIONNH B cooTBeTcTBUH ¢ CTO.

Pesynbratel  sBomonuu. CoxpaHeHHME MHOrooOpasusi BHJIOB Kak OCHOBA
ycToMunBOro pas3Butusi Ouocdepsl. [lpuumHbl BBIMUpAaHHS BUIOB. buojormyeckui
porpecc U OMOJOTUYECKH perpecc.

['unore3sl NPOUCXOKIACHUS KU3HU. Y CIOKHEHUE JKMBBIX OPTaHU3MOB Ha 3eMile B
MIPOLIECCE IBOJIIOLMKU. AHTPOIIOT€HE3 U €ro 3aKOHOMEpPHOCTH. JloKa3aTenbCTBa poJCTBa
YeJIOBEKa € MJICKONMTAOIIMMHU KUBOTHBIMU. DaKTOpbl AHTPONOIEHE3a: YCIOXKHEHUE
MOMYJISIIMOHHOM  CTPYKTYpbl BHJA, W3rOTOBIEHUE OpyAMA Tpyna, Nepexon OT
PACTUTENBHOTO K CMEIIAHHOMY THIY T[HMTaHMs, HCHOJb30BaHue orHA. [losBieHue
MBICJIATEJILHOM JEATEIbHOCTH U YWICHOPA3AEIbHON peun. [IponcxoxkaeHne yenoBedecKux
pac.

JleMmoHCcTpauumn

Kpurepuu Buga.

[Tonynsauust — CTpyKTypHasi €IMHULIA BUA, €AMHUIIA BOJIIOLIMH.

JIBHKyIIHE CHJIBI SBOIOLUU.

Bo3HuKkHOBEHNE 1 MHOTO0Opa3ue MpUCIocOoOIEHUN Y OPTaHU3MOB.

Penkue u ncyesaromue BUIbI.

JIBroKy1ue CUIIbI aHTPOIIOTeHE3A.

[IpoucxoxieHre yenoBeKa U 4eJI0BEYECKUX pac.

IIpakTnyeckue 3aHATHS

Omnucanue ocoOeit Buaa o MopGhoIOrHaecKoMy KpUTEPHIO.

AHanu3 U OLIEHKA Pa3IUYHBIX TUIIOTE3 MPOUCXOKACHHUS KU3HU.

Ananu3 u OIICHKA pa3/IMYHbIX T'UIIOTE3 IIPOUCXOKICHUA YCIIOBCKA.
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JKOCHCTEMBI

[IpenMer u 3afaud SKOJOTMU: YYeHHE 00 SKOJOTHMYECKHX (haKTopax, YUYEeHHE O
CoO0ITIecCTBaX OPTaHU3MOB, YUeHHUE 0 Onocdepe.

Okonoruyeckre  (GakTopbl, OCOOEHHOCTHM MX BO3ACUCTBUS. DKOJOTHMYECKas
xapaktepuctuka Buga. [lonarne o0 »skonormyeckux cucremax. llenm nuTaHus,
Tpouueckue ypoBHHU.

buoreonenos kak 3xocuctema. buochepa — riobanpHas skocucrtema. YueHue B.
N. Bepnaackoro o Ouocdepe. Ponp xuBbIXx opranm3moB B Ouocdepe. buomacca.
buonoruueckuii kpyroBopor (Ha mpuMepe KpyroBopora yriepona). OCHOBHbIE
HaIlpaBJEHUS BO3JECUCTBHs ueloBeka Ha Ouocdepy. Tpancpopmanus ecTecTBEHHBIX
AKOJIOrHYECKUX cucTeM. OCOOEHHOCTH arpodKOCUCTEM (arpOIIEHO30B).

JeMmoHcTpanuu

OKoJyoruyeckne (PaKkTopbl U UX BIUSHUE HA OPTaHU3MBI.

MexBHU0BbIE OTHOIICHHUS: MAPAa3UTU3M, XUIIIHUYECTBO, KOHKYPEHIIUS, CAUMOHO3.

SpycCHOCTh PaCTUTENBHOTO COOOIECTRA.

Kpyrosopot yrieposaa B 6uocdepe.

3anoBeHUKH U 3aKa3HUKHU Poccum.

IIpakTuyeckue 3aHATHS

CocrapiieHuE cXeM nepeaadu BEIIeCTB U SHEPTUH (1iened MUTaHus).

CpaBHUTENbHASA XapaKTEPUCTUKA MPUPOIHBIX PKOCUCTEM U arpo3KOCUCTEM CBOEH
MECTHOCTH.

Perenue sxo010ruueckux 3aaay.

AHaJIN3 U OLIEHKA MOCEJCTBUN COOCTBEHHOM NIESITEIILHOCTH B OKPYXKAIOIIIEeH cpeje,
rJ100aJIbHBIX SKOJIOTMYECKUX MPOOJIEM U MyTEW UX PEIICHUS.

IKCKYpCHH

Mmuoroo0Opasue BumoB. (Ce30HHbIE M3MEHEHHS B MpUPOJE (OKPECTHOCTU
npodeccuoHaIbHONM 00pa30BaTEIbHON OPraHU3aIINH ).

EcTecTBeHHbIE U HCKYCCTBEHHBIE DKOCHUCTEMBI (OKPECTHOCTH MPOQECCHOHATBHON
o0pa3oBaTenbHON OpraHU3aIin).

IKOJIOI'Us
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BBenenue

OOBEKT W3yYEeHHs] DSKOJOTUM — B3aWMMOJICHCTBHE KUBBIX cucTeM. McTtopus
pa3BUTHUS SKOJOTMH. METOJIbl, UCHOJIb3yeMbIE B SKOJOTMYECKUX HccheaoBaHus. Poib
9KOJOTUU B (OPMUPOBAHMM COBPEMEHHOM KapTUHBI MHpa W B MPaKTUYECKON
NESITSIILHOCTH JIFOJEH.

3HaueHHE OHKOJOTMU B OCBOGHMU Tnpodeccrii U CHenuanbHOCTEH CPEeIHEro
npodeccuoHamTbHOT0 00pa30BaHuUS.

1. Dkoji0orus KaK HayYHasi JUCHUILUIHHA

O6mas sxonorusi. Cpena obutanus u ¢Gaktopsl cpeapl. OOmHe 3aKOHOMEPHOCTU
nencTBus hakTopoB cpenbl Ha opranusM. [lomymsius. Jkocucrema. buocdepa.

CounanbHast skosorus. I[lpeagMer wu3ydeHuss couuanbHOW 3konoruu. Cpena,
OKpY’Karolllas 4YelioBeKa, ee chnenudpuka u cocrosHue. Jlemorpadus um mpoOiieMbl
skoJioruu. [IpuposHbie pecypchl, HCMOIb3yeMbIe 4elOBEKOM. lloHsATHE «3arpsi3HEHHE
Cpenb.

[IpuknagHas 3K0JIOTHs. DKOJIOTHYECKUE MPOOIEMBbl: PETMOHAIBHBIE U TJI0OAJIbHBIE.
[IpuurHBl BO3HUKHOBEHHMSI TJIOOAIBHBIX IKOJIOTHYECKUX MpoOsieM. Bo3MoxkHbIe cIocOObI
perieHus T00aNbHbIX SKOJOTUYECKUX TTPOOIeM.

JeMoHcTpanuu. JKoJorudeckrue (pakTopsl U UX BIUSHUE HA OPTaHU3MBI.

MexXBUI0BBIE OTHOIICHUS: KOHKYPEHIIHS, CUMOMO03, XUIITHUYECTBO, TApPa3UTU3M.

[IpodunbHbie U TPOPECCUOHATIEHO 3HAUUMBIE JIEMEHTHI COJICPAKAHUS.

OO611ast 3K0JI0THS.

CounanbHasi SKOJIOTHSL.

IIpuknagHas 5K0I0THs.

2.Cpena oOuTaHusl YeJIOBEKA M IKOJIOrMYecKasi 0e30MacHOCTh
Cpena odouranus yesoBeka. OKpysxaroliast 4eJI0BEKa Cpe/la U €€ KOMIIOHEHTHI.
EcrecTBeHHas U HCKyCCTBEHHAs cpeibl 00uTaHus uenaoBeka. ColuanabHas cpefa.

OCHOBHBIEC PKOJOTHUUECKHE TPEOOBaHUS K KOMIIOHEHTAM OKpY’Karollel dYeloBeKa
cpeabl. KOHTpoIb 32 Ka4eCTBOM BO3AyXa, BOJbI, POAYKTOB MUTAHMUS.

I'opoackas cpena. I'opojickasi kBapThpa U TpeOOBAHUS K €€ SKOJIOTHYECKOU

6e3omacunoctu. lllym u BuOpanust B TOpoACKUX yclnoBusax. BiusHue nryma u BuOpamuu Ha
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310POBBE FOPOACKOIO YEJIOBEKA.

DKOJOrHYeCKHE BOMPOCHI CTPOUTEIHCTBA B TOPOAE. DKOJOTUUECKUE TPEOOBAHUS K
OpraHM3alld CTPOUTENBCTBA B ropojae. Marepuanbl, UCHOJIB3yEMBIE B CTPOUTEIILCTBE
KUIBIX JIOMOB U HEXWIBIX nomelnieHuit. x skonoruyeckast 6e3omacHoctb. KoHTposs 3a
Ka4eCTBOM CTPOMUTENIBLCTBA.

Jlopor M JIOPOKHOE CTPOUTENILCTBO B TOpOJE. DKOJOTMYECKHe TpeOOBaHUSA K
JNOPOKHOMY CTPOMTENILCTBY B TOpoae. Marepuanbl, HCIOIB3yEMBIE NPHU JTOPOKHOM
CTPOUTENBCTBE B ropojae. Mx skosornueckas 0e3onacHOCTb. KOHTpOdb 32 KayecTBOM
CTPOUTENILCTBA JOPOT.

DKoJIoru4eckre MpoOjaemMbl MPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB B TOpOJIE.
TBepable OBITOBBIE OTXOAbl MU CHOCOOBI MX yTWiu3aluu. COBpPEMEHHBIE CIOCOOBI
nepepaboTKN IPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

Ceanckas cpena. OcoOEHHOCTU cpeAbl OOMTAHMS YEJIOBEKA B YCIOBUAX CEIbCKOMN
MecTHOCTH. CeNbCKoe XO3SMCTBO M €ro 3KoJiornyeckue mnpoodnemsl. Iyt pemenus
HKOJIOTMUYECKUX MPOOJIEM CEIBCKOTO XO3HUCTBA.

JleMmoHCcTpanus

Cxema arpo?KOCHUCTEMBI.

IIpakTHuyeckoe 3aHATHE

Ornrcanue )KWINILA YEJTOBEKa KaK UCKYCCTBEHHOM DKOCHCTEMBI.

3.Konuenuus ycToiiunBoro pa3Burusi

Bo3HUKHOBeHME  KOHUENUMH  YCTOMYMBOIO  Pa3BUTHSIL. ['mo6anbHbIE
HKOJIOTMYECKUE TMPOOJIeMbl M CHOCOOBI HX pelleHus. BO3HMKHOBEHHE 3KOJIOTHYECKUX
NOHATUN «YCTOWYHMBOCTB» W «YCTOWYMBOE Pa3BUTUE». OBOJIOLMS B3IVISA0B  HA
yCcTOWunBO€E pa3BUTHE. Ilepexon k Mmoaenu «Y CTOMYMBOCTb U PA3BUTHUE.

YcroitunBocts U pazButue. (CrnocoObl pelieHusi SKOJIOTHYECKUX MpodiieM B
paMKax KOHIENIHMH «YCTOMYMBOCTH WU Pa3BUTHE». DKOHOMHUYECKUH, COIMAIIbHBIN,
KYJbTYPHBIM M DKOJOTUYECKUW CHOCOOBl YCTOMUMBOCTH, WX B3aUMOJACHCTBHUE U
B3aMMOBJIMSIHUE. DKOJIOTHYECKUE CIIEN U MHIEKC YEIOBEUECKOTO Pa3BUTHS.

JdeMmoHcTpanuu

Hcnonp30BaHue pecypcoB U Pa3BUTUE YEIOBEUECKOTO MOTEHIMANIA.
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IIpakTHYyeckoe 3aHATHE

Pemienne 3x0n0rn4eckux 3azad Ha yCTOMYMBOCTD U Pa3BUTHE.

4. OxpaHa npupoabl

IIpuponooxpannas aeareabHOCTh. Mcropus oxpansl npupoasl B Poccun. Tursl
OpraHu3alliii, CHOCOOCTBYIOUIMX OXpaHe MPUPOJbL.  3alOBEIHUKH, 3aKa3HUKH,
HallMOHAIBHBIC TIAPKW, NaAMATHUKH mpuponbl. Ocobo oXpaHseMble TMPUPOIHBIC
TEPPUTOPUM M UX 3aKOHOJATENIbHBIN CTaTyC. DKOJIOTHYECKUE KPU3UCHI U IKOJIOTHUUECKUE
CUTyaIuu. JKoyuoruieckue npoodiemsl Poccun.

IIpupoanbie pecypchl W HX oOXxpaHa. [IpupoIHO-TeppUTOPHUAIIBHBIE ACIEKTHI
AKOJIOTHYEeCKUX  TpobsieM.  CoIMaabHO-DKOHOMUYECKHE  ACMEKThl  DKOJOTHYECKHUX
pooieM.

[Ipupoansie pecypchl U cocoObl X oxpaHbl. OxpaHa BOAHBIX pecypcoB B Poccuu.
Oxpana mnouyBeHHBIX pecypcoB B Poccuu. Oxpana necHbXx pecypcoB B Poccum.
Bo3MOXHOCTH  ynpaBJi€HUS SKOJOTMYECKHMMHU CcHUcTeMaMu (Ha TMpUMEpPE JIECHBIX
OMOTCOIIEHO30B 1 BOJIHBIX OHMOIICHO30B).

JleMmoHcTpanuu

SpycHOCTh pacTUTENBLHOTO COOOIIECTRA.

[InieBrle 1IENTH U CETH B OMOLIEHO3E.

KpyroBopot BeliecTB U MpeBpalIeHUEe SHEPTUU B SKOCHCTEME.

Oco060 oxpaHsieMble TpUpPoIHbIe TeppuTopun Poccum.

IIpakTuyeckoe 3ausiTHe

CpaBHUTEIHLHOE OMTMCAHUE €CTECTBEHHBIX MPUPOIHBIX CUCTEM U arpodKOCUCTEMBI.

DKCKypcHst

EcTrecTBeHHBIE M HCKYCCTBEHHBIE  JKOCHUCTEMBbl  pailoHa,  OKPYXaOIIETro
00yuJaroIerocs.

6. TEMATUHYECKOE IIJIAHUPOBAHUE
[Ipu peanuzamuu comepxkanuss o0mEeo0pa3oBaTeNbHON yYeOHON JAUCIMIUIAHBI

OV /.10 «EcrecTBo3HaHMe» yueOHass Harpy3ka o0y4aromuxcs COCTaBIISIET:

Bun yueOHoii padoThl O0Bem B yacax
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O0bem 00pa3oBaTe/IbHOM MPOrPaAMMBbI

| 443

B TOM 4McJI€:

TEOpEeTUYEeCKoe 00yueHHne 359
MPAKTUYECKHUE 3aHATHS 40
nabopaTopHbIE 3aHATHS 8

KOHCYJIbTallHA

y4eOHBIM TUTAHOM
HE MPEAYCMOTPEHBI

camMoCTOsITeNIbHas padoTa

y4eOHBIM TUTAHOM
HE MPEAYCMOTPEHBI

IIpome:kyTouHas arTecTanus B popme 3K3ameHa

36

7. TEMATUYECKHAM IIJIAH YYEBHOM JUCIUILIUHBI
OV /. 10 kECTECTBO3HAHMUE»

Buj yueOHoii padoThl

Bcero yacos Ha

Pacnpenesnenne TpyroeMKkocTH pasziena (B
yacax) 1o BUJIaM y4eOHOi padoThl

AyaUTOpHBIE 3aHATHS. pasaen Texuuu IIpakTnueckune | JlaGoparopHbie
Copepxanue oOydeHus 3aHATHSA 3aHATHS
XUMUA
BBenenue 2 2 - -

Oprannyeckasi XuMHs 124 106 - -

[IpenMeT opraHnyecKoi XUMHHU.

Teopus cTpoeHNsT OPraHUYECKUX 14 12 2 -

COeTMHEHNN

[IpenenbHbIE YTI€BOIOPOIBI 16 14 2 -

OTUJICHOBBIC U JUCHOBEIC 12 10 i 2

YTIIEBOIOPOIBI

ATIETHUIICHOBBIC YTIICBOIOPOJIBI 8 8 - -

ApOMaTHYECKHE YTIIEBOIOPOIBI 8 8 - -

[TpupoaHbIe HCTOYHUKU 8 3 ) )

YTIEBOIOPOIOB

I'uapokcunbHbIE COEUHEHUS 8 6 2 -

Anbaeruasl ¥ KETOHBI 8 6 - 2

KapOoHOBBIE KHUCTOTHI U UX 8 6 9 i

MIPOU3BOTHBIC

VYrneBoib 10 8 2 -

AMMHBI, aMUHOKHCIIOTBI U OCJIKH 8 6 2 -

A3zoTcoaepkaime

TeTePOIMKINUECKUE COSTMHEHUS. 8 8 - -

HyxknenHoBbIE KUCIOTHI

bronoruueckn akTHBHBIE 8 5 5 i

COCTMHEHUS

OO0wmas u Heopranuveckas 137 197 i )

XUMHSA

XuMus — HayKa O BeIIecTBax 2 2 -

Crtpoenue aToma 12 12 - -

[lepuoauueckuii 3aK0H U 14 14 i i

[lepuoauueckas cuctema
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XUMHYECKHX dieMeHToB JI.1
Meunpeneena

CrtpoeHue BerecTra 12 12 -
[Tomumepst 12 12 -
JlucriepcHbIe CUCTEMBI 4 4 -
XHUMHUYECKUE peakuu 14 14 -
PactBopsI 10 8 2
OKHUCINTEIIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIUH. 12 12 -
DIEKTPOXUMHUYECKHIE TPOIECCHI
Knaccudukanus Bemects.
12 12 -
IIpocTeie BemecTBa
OCHOBHBIC KJIACCHI
HEOPraHUYECKHX U OPTaHUYECKHUX 12 10 -
COCIMHEHUN
XUMMS 3JIEMEHTOB 12 10 -
XuMus B )KU3HU 0011eCTBa 9 7 2
Bcero 263 235 20
BUOJIOT U -
Bgenenue 2 2 -
buonorus — COBOKYITHOCTh HAyK
0 KUBOH Tmpupone. Merosl 8 6 2
HAY4YHOTO MO3HaHUsl B OMOJIOTHH
Knerka 20 18 2
Opranusm. 24 22 2
OCHOBBI T€HETUKH U CEIICKIINU 26 24 2
[IpoucxoxaeHue ¥  pa3BUTHE 26 24 9
JKM3HU Ha 3eMIIe
[IpoucxoxaeHue yenoBeka 16 12 4
OCHOBBI DKOJIOTHUI 16 14 2
buonuka 6 2 4
Bcero 144 124 20
9KOJIOI'us 72 72 -
Bsenenne 3 3 -
DKOJIOrUs KaK Hay4Has -
IUCLUILINHA 13 13
Cpena oOMTaHMs YeloBEKa U 24 24 i
9KOJIOrHYecKast 0€30I1acHOCTh
Konrmenus ycToHauBOro 16 16 -
pa3BUTHUS
OxpaHa npupozs! 16 16 -

IIpome:xxyTouHasi arrecTanusi B popme 3x3amena 36 yacos

Hroro

407

359

|

40

8. XAPAKTEPUCTHUKA OCHOBHBbIX BUJIOB JAEATEJBHOCTHU

OBYYAIOIMXCS

| Conep:kanue 00y4enus

| XapakTepucTHKa OCHOBHBIX BUI0B y4eOHOIi 1eATebHOCTH
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o0yyaromuxcs (Ha ypoBHe y4eOHBIX AelCTBHIl)

XUMUA

Bsenenue

PackpsITHe BKJIa1a XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MUPA. XapaKTEPUCTUKA XUMUHN KaK
IIPOM3BOIUTENLHON CHUJIBI 00IIIECTBA

Baxueiinme xuMuuecKkue
HOHATUA

VYMeHue 1aTh ONpeeIeHNue U ONIEpUPOBATh CIAEAYIOIIUMU XUMHUYECKUMU
MOHSTUSIMU: «BELIECTBO», «XMMHUECKUN AIEMEHT», «aTOM»,
«MOJIEKYJIa», «OTHOCUTEIbHBIC AaTOMHAs U MOJIEKYJISIpHAs! MacChD»,
«MOH», «AJUIOTPONUS», «U30TOIb», «XXUMUYECKAs CBSI3bY,
«3JIEKTPOOTPULIATEIBHOCTY, «BAJICHTHOCTbY, CTEIIEHb OKUCIICHUS»,
«MOJIbY», «MOJISIPHAS Maccay, «MOJISIPHBII 00beM ra3000pa3HbIX
BEIIIECTBY, «BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUS,
«PacTBOPBI», «AIEKTPOJIUT U HEDJIEKTPOIIUTY, «IJIEKTPOIIUTUYECKAS
JMCCOLIMALIUS, KOKUCIIUTENb U BOCCTAHOBUTENbY, OKHCICHUE U
BOCCTAHOBJIEHHE», «CKOPOCTh XUMHUUECKON pEeaKLUn», «KXXUMUYECKOE
pPaBHOBECHE», YTJIEPOAHBIN CKeNeT», «(pyHKIMOHAIbHAS TPYIIIay,
KU30MEPUs»

OCHOBHBIE 3aKOHBI
XUMHU

DopMyIHpPOBAHHE 3aKOHOB COXPAHEHUSI MAaCcChl BELUIECTB U NTOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBJICHUE IPUYMHHO-CIIEACTBEHHON CBA3U MEXKILY
coJiep’KaHHEeM ITHX 3aKOHOB M HAIMMCAHUEM XUMUYECKUX (popmyr u
ypaBHEHU. PackpbiTHEe GU3NYECKOTO CMBICIIa CUMBOJIUKH
[Tepunoanueckoii TabauIBl XUMUYecKuX eMeHToB J[.U. MenaeneeBa
(HOMEpOB 2JIeMEHTa, eprUoa, TPYIIbI) U YCTAHOBICHUE MTPUUYUHHO-
CJIEICTBEHHOM CBSI3M MEX]ly CTPOEHUEM aTOMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUSI CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB B
MEepUOJIax U rpymnIax. XapakTepUCTUKA 3JIEMEHTOB MAJIbIX [IEPUOIOB 10
ux nonoxxenuro B [lepuognyeckont cucreme JI.M. Menneneesa

OcHoBHBbIE TEOPUU
XUMHHN

VYcTaHoBI€HUE 3aBUCUMOCTH CBOMCTB XUMUYECKUX BEUIECTB OT CTPOCHHUS
aTOMOB 00Pa3yIOIUX UX XUMUYECKUX IJIEMEHTOB. XapaKTepUCTHUKA
BaXKHEHIIINX TUIOB XUMHUYECKHX CBS3EH M OTHOCHTECILHOCTH TOMH
tunojaoruu. OO0bsICHESHHE 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa
Y CTPOEHHUSI KPUCTAINIMYECKUX pelIeTOK. PDOpMyIMpOBAHNE OCHOBHBIX
TIOJIOKEHUN TEOPUU DIEKTPOTUTUUECKON AUCCOMALINH U
XapaKTEPHUCTHKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTMHEHUH.

@opMyIHPOBAHUE OCHOBHBIX MOJOKEHUN TEOPUH XUMUYECKOTO
CTPOCHHUSI OPTAHNYECKUX COSAMHEHUN U XapaKTePUCTUKA B CBETE ITOM
TEOPHUH CBOMCTB BaXXHEHIINX MPEICTABUTEIEH OCHOBHBIX KJIACCOB
OPraHNYEeCKUX COCTMHEHUHN

Baxwueiimue BemniecTsa
Y MaTepHabl

XapakTepucTuka CTPOEHHUsI aTOMOB M KPUCTAJJIOB U HA 3TOW OCHOBE —
00mux GU3NIECKUX U XUMUYECKUX CBONCTB METAJUIOB U HEMETAJIJIOB.
XapakTepucTuka cocTaBa, CTPOEHHS, CBOMCTB, OJYYEHUS U IPUMEHEHUE
BOKHEHIIINX HEMETAIIJIOB.

XapakTepucTuKa COCTaBa, CTPOCHHS U OOILITNX CBOMCTB BaKHEHIIINX
KJIACCOB HEOPTAaHWYECKUX COCTMHEHUH.

Onucanue cocTaBa v CBOMCTB BAXKHEUIINX MPEACTABUTENEH
OpTraHWYECKUX COCTMHEHHI: METaHOJIa U ATAHOJIA, CIIOKHBIX (DHUPOB,
JKUPOB, MBLJT, KAPOOHOBBIX KUCIOT (YKCYCHON KHUCIIOTHI), MOHOCAXapH OB
(TITI0KO3BI), AUCAXapUIOB (caxapo3bl), MOIHCaXapuao0B (KpaxMasa u
[EJUTIONI03bI), AMUHOKUCIIOT, O€TTKOB, HICKYCCTBEHHBIX U CHHTETUYECKUX
MOJIUMEPOB
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XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHOH 1 MPOhECCHOHATBHON 1A TEIbHOCTH
XUMHUYECKUX TEPMHUHOB U CUMBOJIMKH.

HaspiBaHue n3y4eHHbIX BEUIECTB 10 TPUBHAIIBHON WIIM MEXAYHAPOIHON
HOMEHKJIATyPE ¥ OTPAKEHUE COCTaBA 3TUX COCIMHEHUHN C TIOMOIIBIO
XUMHYECKHUX (POPMYIL.

OTpakeHre XUMUYECKHUX MPOLIECCOB C MOMOIIBIO YPaBHEHUI
XUMHYECKUX PEAKIUI

XUMHYECKUE PEaKLINU

OO0BsicCHEeHHE CYIIHOCTH XUMHUYECKUX mporeccoB. Knaccudukamus
XMUMUYECKHUX PEAKIN MO pa3INYHbIM IPU3HAKAM

XUMHYECKUN SIKCIEPUMEHT

BrinosHeHNE XMMUYECKOT0 IKCIIEPUMEHTA B IIOJTHOM COOTBETCTBUH C
IPaBUJIAMU TEXHUKHU 0€30I1aCHOCTH.

HaGmronenue, puKCcHpoBaHHUE U ONUCAHUE PE3YILTATOB IPOBEIEHHOTO
HKCIEPUMEHTA

Xumuueckasi uHHOpMaIHst

[TpoBeneHue caMOCTOATEIHHOTO MMOMCKA XUMHUYECKON MH(POPMAITUH C
UCIOJIb30BAHUEM Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA);
UCIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTHUH JUI1 00pabOTKH U Iiepeadn
XUMHYECKON MH(OPMAIINH U ee IPEJCTABICHUS B Pa3IMUHBIX opMax

[TpodunsHOE 1
poeCCHOHATTLHO 3HAYNMOE
coziepKaHue

OOBsicCHEHHE XUMUYECKUX SBJICHUN, IPOUCXOAALINX B IPUPOJIE, OBITY U
Ha MPOU3BOJICTBE.

CobmroaeHune npaBuil S3KOJIOTMUECKU IPAMOTHOTO ITOBE/ICHUS B
OKpYXaroIlei cpeae.

OrneHka BIUSHUS XMMUYECKOT'0 3arpsi3HEHHS OKPY Karolel cpebl Ha
OpraHM3M 4YeJIOBeKa U Ipyrue KuBble opraHu3Mbl. CoOI0eHIE TpaBUIl
0e30macHOro 0OpalleHus ¢ TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH,
1a00paTOPHBIM 000PYI0OBAaHUEM.

Kputnueckast orieHKa JOCTOBEPHOCTH XUMHUECKON HHPOpMAIIH,
NOCTYNAKOUIEH U3 pa3HbIX HCTOYHUKOB

BHUOJIOI'Us

buonorust — coBOKyIHOCTb
HAYK O JKMBOH IIPUPOJIE.
Meroasl HAy4YHOTO MO3HAHUS
B OMoJOoTUU

3HAKOMCTBO C 00bEKTaMU U3y4YEeHHUs OMOJIOTHH.

BesiBiienue posau 6uonaoruu B GopMHUPOBAHUN COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA U IPAKTUUECKON AESITETbHOCTH
monei

Kierka

3HAKOMCTBO C KJIETOYHOH TEOpHEN CTPOEHUSI OPIraHU3MOB.
ITonyyenue npeacraBieHus O poJIM OPraHUYECKUX U HEOPTraHUYECKUX
BEIL[ECTB B KJIETKE.

3HaHue CTPOEHUS KIIETOK IO pe3yJibTaTaM padOoThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHE OIUCHIBATh MUKPOIIpENapaTsl KJIIETOK PaCTCHUN. Y MEHUE
CpPaBHUBATh CTPOCHUE KJIETOK PACTEHUN U )KMBOTHBIX 110 TOTOBBIM
MUKpOIpenaparam

Opranuszm

3HaHME OCHOBHBIX CIIOCOOOB pa3MHOXKEHHSI OPraHU3MOB, CTaIUI
OHTOT€HE3a Ha IPUMEPE YEIOBEKA.

3HaHNE MPUYHH, BBI3BIBAIOIINX HAPYIIEHUS B Pa3BUTUU OPTAHU3MOB.
YMeHue nonb30BaThCs FTEHETUYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOM,
pemaTth NPOCTEUINE TEHETUYECKHUE 3a/IaUH.

3HaHHe 0COOEHHOCTEN HACIEACTBEHHON U HEHACIIEACTBEHHOMN
W3MEHYMBOCTH U WX OMOJIOTHYECKOM POJIH B SBOJIOIMH KUBOTO

Bun

YMCHI/IC aHaJII/I3I/IpOBaTI) " OIICHUBATH paanqHHe TUITIOTE3bI
MPOUCXOXKICHUS )KM3HU Ha 3eMIIe.

YMeHue mpoBOIUTH OMUCAHUE 0COOEH OJTHOTO BHIA TIO
MOP(}OIOTHUECKOMY KPUTEPHIO.
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Pa3Burtne crmocoOHOCTEN SICHO U TOYHO M3JIaraTh CBOU MBICIIH, JIOTHYECKH
000CHOBBIBATh CBOIO TOUKY 3PEHUS, BOCIIPUHUMATh U aHAJTU3UPOBATH
MHEHHUsI COOECeHUKOB, TPU3HABas MPABO JPYroro 4eloBeKa Ha HUHOE
MHEHHE.

YMeHue 10Kka3pIBaTh POJACTBO YEIOBEKA U MIIEKOMUTAIOIINX, OOIIHOCTh U
PaBEHCTBO YEJIOBEUECKHUX pac

OKOCHUCTEMEI

3HaHME OCHOBHBIX HKOJIOTMYECKUX (PAKTOPOB U UX BIMUSHUS HA
OpraHU3MBlI.

3HaHHE OTIMYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIECTB—
arpo3kocucreM. [lonyueHue npeacTaBieHus 0 CXeMe SKOCUCTEMbI Ha
npumepe ouocdepsl. JleMoHcTpals yMeHus: IOCTaHOBKY Iiesiel
JeSITeIbHOCTH, TUIAHUPOBAHKUE COOCTBEHHOMU JEATEIbHOCTHU JIJIS
JOCTHYKEHUS TIOCTaBJICHHBIX 1IEJIeH, MPeIBUICHUS] BO3MOKHBIX
pE3yJIbTaTOB 3TUX JIEHCTBUI, OpraHU3alluu CAMOKOHTPOJISI U OLIEHKU
MOJTy4YEeHHBIX pe3yabTaToB. O0ydeHre coOII0ICHUIO IPABIII TIOBE/ICHUS B
pupoe, 0epeKHOMY OTHOIIEHUIO K OMOJIOTUYECKUM 00BEKTaM
(pacTeHusIM U KUBOTHBIM M UX COOOIIECTBAM) M MX OXpaHe

IKOJIOI'UA

Bsenenue

3HAaKOMCTBO C O0BEKTOM U3yueHHsI 3KosIoruu. OnpeaeneHue posu
HKOJIOTHH B (POPMUPOBAHUN COBPEMEHHOW KapTUHBI MHpa 51 B
IPAaKTUYECKOH JesTeNbHOCTH Jtoeh.JleMoHCTpalus 3Ha4YeHNsl SKOJIOTUU
IIpY OCBOCHUHU IIpodeccuii U CIELUAaJIbHOCTEN CpPEIHETO
po(eCCHOHAIIBHOTO 00pa30BaHuUs

1.Okosorus Kak Hay4qHasi
JYCIMIUIMHA

OO0111ast YKOJIOTHSA

YMeHue BBISBIATH O0IIHME 3aKOHOMEPHOCTH JIEHCTBUS (PaKTOPOB
cpennl Ha opranusMm. [lonmyuenne npencraBieHuid 0 NOMyJISIIUH,
sKocHcTeMe, buochepe

ConmanbHas dKOJIOTHS

3HAKOMCTBO C NMPEIMETOM HU3YUCHHS COLIMAIEHON KOJIOTHH. Y Me-
HUE BBIICNIATh OCHOBHBIE YEPTHI CPEJIbI, OKPYKAIOIIEH YelloBeKa

HpI/IKJIa,I[HaH OKOJIOT U

YMeHue BBISBIATh PErHOHATbHBIE SKOJOTHYECKHIE MTPOOIEMbI
Y YKa3bIBaTh MPUYUHBI UX BOSHUKHOBEHHUSI, a TAK)KE€ BO3MOKHBIE
MIyTH CHY>KEHUS TIOCIEACTBUN HA OKPYIKAIOIIYIO CPEIY

2. Cpena oOuTaHus 4eIOBeKa
1 DKOJIOTUYECKas
0€30MacHOCTh

Cpena oOurtanus yenoBeka

OgnaieHye 3HaHUSAMH 00 0COOEHHOCTAX Cpe/ibl OOUTaHMS YeOBEeKa
U €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHHE (POPMHUPOBATH COOCTBEHHYIO
MO3UIIMIO IO OTHOLICHHIO K CBEACHUSAM, KaCaIOUIMMCS TIOHATHUS
«koMOPT cpebl OOUTAHUS YETOBEKAY, MOTYYaeMbIM U3 Pa3HbIX
HCTOYHUKOB, BKJIIOYAs pEKIaMy

3HaHUE OCHOBHBIX SKOJIOTUIECKUX TPeOOBaHUN K KOMITOHEHTaM
OKpY’Kalollel 4eJI0BeKa Cpe/ibl

I'opoackas cpena

3HAKOMCTBO C XapaKTepUCTUKAMU TOPOJICKOM KBapTUPHI KaK
OCHOBHOI'O 3KOTOIIa COBPEMEHHOI0 YEJI0BEKA.

YMeHue onpeaensaTs 3K0JI0rn4eckre apaMeTpbl COBPEMEHHOTO
4eJI0BEYECKOI0 XKIINIIA.

3HaHME IKOJIOTUYECKUX TPeOOBaHMI K YPOBHIO IITyMa, BUOpaIui,
OpraHU3ali CTPOUTEIBCTBA KUJIBIX U HEXXHWIIBIX IOMELICHUH,
ABTOMOOMJIBHBIX JJOPOT B YCJIOBHSIX rOpoja

Cenbckas cpena

3HaHUE OCHOBHBIX SKOJIOTHYECKUX XapaKTEPUCTHK Cpesibl 0OuTa-
HUS 4EJIOBEKA B YCIIOBUSX CEJIBLCKON MECTHOCTH
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3. Konuenmust ycToianBoro
pa3BHUTHS

Bo3HukHOBEHNE KOHIIETI-
MM YCTOMYUBOIO pa3BU-

THUA

3HaHME OCHOBHBIX MOJIOXEHUI KOHLENIUN YCTOMUYMBOTO Pa3BUTHS
Y IIPUYUH €€ BOBHUKHOBEHUS.

Ymenne GopMHpOBaTH COOCTBEHHYIO MO3HIIMIO TI0 OTHOUICHUIO

K CBEJICHMSIM, KaCAIOILIMUMCS IOHATHS «yCTOMYMUBOE PA3BUTHE»

Y CTOMYHUBOCTh U pa3BUTHE

3HaHUE OCHOBHBIX CIIOCOOOB PEIICHHUS SKOJOTUUECKHUX MPoOIeM
B paMKax KOHLIENUUU «Y CTOWYUBOCTD U PA3BUTHUEY.

YMeHue pazinuatbh 5JKOHOMUYECKYH0, COLMATIbHYIO, KYJIbTYPHYIO
Y 3KOJIOTUYECKYI0 YCTOMYHUBOCTh. Y MEHUE BBIYUCIISATh HHAECKC Ye-
JIOBEYECKOTO Pa3BUTHSI IO OTHOIIEHUIO K OKPYXKaIONIEH cpee

4. OxpaHa npupo/isl

IIpuponooxpannas 3HaHME UCTOPUU OXPpaHbl IPUPO bl B POccuu 1 OCHOBHBIX TUIIOB

NEeATEIbHOCTD OpraHu3zaluii, cnocoOCTBYIOLIMX OXpaHe MPUPOJIBL.
YMeHue onpeaeaTh COCTOSSHAE YKOJIOTUYECKON CUTYAIUU OKpPY-
JKaIOLLEW MECTHOCTHU U IIPEAJIaraTb BO3MOXKHBIC ITyTH CHUKEHUS
AHTPOIIOIE€HHOT O BO3JICHCTBHSI HA IPUPOLLY

[Ipuponusie pecypcbl YMeHue Moab30BaThCsl OCHOBHBIMUA METOZAMHU HAy4HOTI'O IT03HA-

" UX OXpaHa

HHA OIIMCAHUEM, UBMCPCHUCM, Ha6J'IIO,Z[eHI/IeM — AJIs1 OOCHKH CO-
CTOsSHHA Oprxca}omeﬁ CpCabl U €C HOTpe6HOCTI/I B OXpaHC

9. YYEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHWE ITPOT'PAMMBI YUEBHOM JTUCHUTLJIAHBI
OoYA1.10 <kKECTECTBO3HAHUE»

Onucanne MaTepUuAJIbHO-TEXHUYECKOi

OCYIIECTBJIEHHSI 00Pa30BaTEILHOIO MpoIecca

0a3bl, Heo0X0AuMOoi st

Ne i/t

HaumeHnoBanue momeneHu sl MpOBEIEHUS BCEX
BUJIOB Y4€OHOI JIeATENHHOCTH, IPEAYCMOTPEHHON
y‘~I€6HBIM IIJTaHOM, B TOM YHCJIC IIOMCIICHUA OJIs1
CaMOCTOSITENTbHOM pabOThI, C YKa3aHUEM MEPEUHS
OCHOBHOTO 00OpYJ0BaHUS, yueOHO-HATIISAHBIX
MOCOOMH U UCTIONIE3YEMOT0 MPOTPAMMHOTO
o0ecrieyeHus

Anpec (MecTOnoN0KeHNE) MTOMEIISHUN IS
MIPOBEJICHHS BCEX BUIOB yUeOHOM
NEeSTENIbHOCTH, TIPEYCMOTPEHHOMN y4eOHbIM
IUTAHOM (B cIy4ae peanu3aiuu
00pa30BaTeILHON MPOTPaMMBI B CETEBOI
(dbopMe TOMOTHUTENBHO YKAa3bIBACTCS
HANUMCHOBAHHC OpFaHI/ISaIII/II/I, C KOTOpOﬁ
3aKJIFOYEH JO0TOBOD)

Kabuner ectecTBo3HaHUS: yueOHAS Ay UTOPUS JUIS
MPOBEICHUSI 3aHATHI BCEX BUIOB, B TOM YHCIIE
IPYMIIOBBIX U WHAWBUAYATBHBIX KOHCYIbTAIIUH,
TEKYIET0 KOHTPOJISI U TIPOMEXKYTOUHON aTTeCTaIluH
YueOHas 1ocka

Pabouee mecTo npenoaaBaTens

KommnexT yuebnoii mebenn Ha 25 obyyarommxcs
VueOHO-HaAIIAIHBIE [I0COOUS

IIepenocHON MyJIbTUMEIUHHBIN KOMIUIEKT

JocTyn k nHPOPMAaIUOHHO-TEJIEKOMMYHHUKAIIMOHHOH
cetu «MIHTEpHET»

414042, . Actpaxans, yi. MaructpanbHas, 18
Aynutopust Ne 208
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7-Zip GNU OTKpbITOE JIMICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AKaI[eMI/I‘lCCKaH IIOAIIMCKaA.

Adobe Acrobat Reader DC. OTkpbITOE TUIIEH3UOHHOE
cornamrenre GNU General Public License

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

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

DnekTpoHHas ONOIMOTETHAs CHCTeMa «AKaIeMUsD).

KabuneT ecrecTBO3HAHUSA: yueOHAS ayTUTOPUS IS
MIPOBEJCHUS 3aHATHUH BCEX BUAOB, B TOM UHCIIE
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYIbTALIUH,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalllu
VYuebHast mocka

Pabouee mecTo npenopaBaTens

Kommuiekt yaeOHo# Mebenn Ha 25 o0yJaromuxcs
VueOHOo-HarIIHBIE [IOCOOHS

IIepeHocHOM MyJIbTUMEIUUHBIN KOMIUIEKT

Jocryn k nHGOPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHOH
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JIMIICH3HOHHOE COTJIAICHUE
GNU General Public License. Office 365 Al
AKa,Z[eMH‘ICCKaH IIOoAITMCKA.

Adobe Acrobat Reader DC. OTkpbITOE JUIIEH3HOHHOE
cornamenrie GNU General Public License

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

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

9J’I€KTp0HHaH OonbimoTeuHas cucreMa <<AKa,Z[eMI/I$I».

414042, r. Actpaxans, yi. MaructpanbsHas, 18
Aynurtopus Ne 204

Jlaboparopus ecTecTBO3HAHHS

YyeOHas mocka

PaGouee mecTo npernoaBaTens

Kommuiext yue6HO# Mebenn Ha 25 o0ydaromuxcs
Y4eOHo-HarsIHbIE TOCO0Us

Muxkpockonst — 15 mir.

IIepenocHON MyJIBTUMEIUHHBIN KOMIUIEKT

HocTyn Kk nHPOPMAaMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JIMIIEH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxageMudeckas OANNUCKA.

Adobe Acrobat Reader DC. OTkpbITOE JUIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocraBmnsiercst B paMkax

414042, r. Actpaxans, yi. MaructpanbsHas, 18
Aynuropus Ne 204
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Microsoft Azure Dev Tools for Teaching

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

DneKkTpoHHas ONOIMOTETHAs CHCTeMa «AKaIeMUsD).

[Tomernenne st CaMOCTOSATEIHLHOM pabOTHI
KommnexT yuebnoii mebenu Ha 25 obydarommxcs
Komneroreps: — 3mT.

Hoctyn k nH(MOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHON
cetu «HTEepHETY

7-Zip GNU OTKpBITOE TUIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxkasieMudeckas moJInmucKa.

Adobe Acrobat Reader DC. OTkpbITOE JUIICH3HOHHOE
cornamenne GNU General Public License

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

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

OnexTpoHHast OMOIMOTEHAS cCHCTEMa « AKaZIeMIsD.

414042, . Actpaxans, yi. MaructpanbHas, 18
Aynuropus Ne 112

ITomerienue it CaMOCTOATENEHON PabOTHI
KommnekT yueOHoit mebenn Ha 25 obydarommxcst
KommnbroTepst — 2mr.

HocTyn Kk nHGOPMaLMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JIMIICH3HOHHOE COTJIAICHUE
GNU General Public License. Office 365 Al
AKa,Z[eMI/ILIQCKaH IIOAIIMCKaA.

Adobe Acrobat Reader DC. OTkpbITOE JUIICH3HOHHOE
cornamenne GNU General Public License

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

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

BHCKTPOHHEU[ OMOIMOTEYHAs CUCTEMA «AKa,Z[eMI/ISI».

414042, r. Actpaxans, yi1. MarucrpanbHas, 18
Aynuropus Ne 308

10.

PEKOMEHAYEMAS JIMTEPATYPA

st o0y4yarommxcst

a) OCHOBHas yueOHas JIuTeparypa:

1. Pym3utuc I'.E., ®enpaman @.I". Xumus. 10 knacc, [Ipocsemenue ,2017 T
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2. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 11 knace, [Ipocsemenne ,2017 ©

3. DOxomnorus , Korenesckas 5. B., Kyko U. B., CkBoprios [1.M., Tuto E.B.

ITox pen.: Turos E.B. 1-e u3n. uznanue 2017r.

0) momoJIHUTENIbHAs yaeOHas uTeparypa (B T.4. CJIOBApH):

1. buonorus. O6mas 6uonorus (6a3oBwiii ypoBenb) E.A. Kpukcynos, A.A.
Kamenckuii, 2016

2. Epoxun FO.M. , KoBanesa U. b. Xumus nys npodeccnii u crienmaabHOCTEN
TEXHUYECKOTO M €CTeCTBEHHO Hay4yHOTo npoduiei. - M.: 2016

3. [IIunkuHa — 5-€ u3a. nepepad. u gomn. — M.: UznatensctBo FOpaiit, 2015. —
319¢. — Cepus: [IpodeccuonanpHoe oOpa3oBaHue.

B) IEpEeYEHb yUeOHO-METOUUECKOTO 00ECIICUEHUS:

1. VYueOHO-MeTOnMYECKOE TIOCOOME IO BBIOJIHEHUIO pedepaToB, 1OKIAIO0B,
UHIUBUYAbHBIX NMPOEKTOB Mo yueOHou maucturmmuHe OY .10 «EcrectBo3HaHue» Mo
npodeccun 43.01.09 IloBap, koHAUTED

T') UHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karajgor skoJorn4eckux caiToB). WWw.ecoculture.ru

(CaiiT 5KOJIOrM4eCKOro MPOCBEILICHHUS ).

2.www.ecocommunity.ru (MHpOpMaMOHHBIA CalT, OCBEMIAIONMIMA MPOOIEMEI

skosioruu Poccun).
1) DJICKTPOHHO-OMOIMOTECYHBIC CHCTEMBI:
1. Epoxun FO. M., KoBaieea U.b. Xumus gis npodeccur U crenuaibHOCTEN

TEXHHYECKOTO M eCTECTBEHHO-Hay4yHOro mnpodumuer, 1-¢ wm3m.,2015r. https://academia-

moscow.ru/reader/?1d=105585

2. Epoxun FO. M. CO60opHUK TECTOBBIX 3aJaHUM MO XMUMHH: yuel. mocodue s

CTyA. yYpexneHwid cpea. mnpod. oOpasoanus. — M., 2015. https://academia-

moscow.ru/reader/?id=132020

3. l'abpuensu O. C., OcrpoymoB U. I'. Xumus, 1-u3n,2017r
4. KoncrantunoB B. M., PezanoB A. I'., ®aneea E. O. buonorus: yueOHUK 115
CTyI. yupexaeHuit cpea. npod. odpazoBanus / mox pen. B. M. KoncranturoBa. — M.,

2017 https://academia-moscow.ru/reader/?1d=211746
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DKOJIOTHYECKHE OCHOBBI MpHUpojaoIonb3oBaHus , KoncrantnHoB B.M., Yenunze
10.5.17-e u3., cTep. W3IaHNE 2017r. http://whttps://www.academia-
moscow.ru/reader/?id=293443

st mpenoxaBareJsien

1. O6 ob6pazoBannu B Poccuiickoit @enepanuu: gemep. 3axoH ot 29.12.2012 Ne273-
@3 (B pen. Penepanbubix 3akoHOB OT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-D3, ot
02.07.2013 Nel170-®3, ot 23.07.2013 No203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Nel1-®3, or 03.02.2014 Nel5-d3, ot 05.05.2014 Ne4-D3, ot 27.05.2014 Nel135-D3, ot
04.06.2014 No148-®3, ¢ m3m., BHeceHHBIMH DenepanbHbiM 3akoHOM oT 04.06.2014
Ne145-®3, B pea.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3 MunucrepctBa obpazoBanus u Hayku PO ot 31 gexabps 2015 r. Nel578
«O BHECEHMH U3MEHEHHH B (heJiepalibHbIN rOCYJapCTBEHHBIM 00pa30BaTeNbHbIN CTaHIAPT
cpemHero odiero oopa3oBaHus, YTBEPKIACHHBIN MpUKa3oM MUHHUCTEpCTBa 00pa30BaHus
u Hayku Poccuiickoit @enepannu ot 17 mast 2012r. No413».

3. IlpumepHas ocHOBHas oOpa3oBaTelibHasg WIporpaMma CpEeIHEero OOIIero
oOpa3oBaHusi, OAOOpEHHAas  pelleHueM  QeaepaibHOr0  yueOHO-METOAUYECKOro

o0beTMHEHUS 110 001IeMy 00pa3oBaHuIo (MPOTOKOJ OT 28 utoHs 20161, No2/16-3)

11. OCOBEHHOCTH OPTAHU3AIIMY OBYYEHUS IO YYEBHOM
JAACHHUIIJIMHE JIsI UHBAJIMIOB U JINI] C OTPAHUYEHHBIMUA
BO3MOXKXHOCTSAMMHU 3/10POBbSA
Jlist oOyJaronmxcst U3 yuciaa MHBAJIUAOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pPOBbSI HA OCHOBAHUsI MHCHMEHHOT'O 3asBJICHUS yueOHas IUCHUILIMHA
«EcTecTBO3HaHUE) peaNn3yeTcsl ¢ y4eTOM OCOOCHHOCTEH MCUXO(pU3NUECKOr0 Pa3BHUTHS,
VMHJIUBUAYAIBHBIX BO3MOXKHOCTEM M COCTOSIHHSI 370pOBbsSl (Jajie€ — WHAMBUYATbHBIX

O0COOCHHOCTEH)

12. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHUS YUEBHOM
JUCTUTILIAHBI

| Pe3ynbTaThl 00yueHus | Kputepuu ouenkn | MeToabl onenku
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B PE3yJabTaTeC OCBOCHUA OUCHHUILIMHLI

oOyuaromuiics JOJKEH
IIPOJEMOHCTPUPOBATh  INpeJMeTHbIe
pe3yJbTaThl:

-cOPMHUPOBAHHOCTH TMPEICTABICHUA O
LIEJIOCTHOM COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHUHE MUpPA, O MPUPOJIE KaAK
€IMHOM  IIEJIOCTHOM  CHCTEME, O
B3aMMOCBSI3M UEJIOBEKa, NPUPOABI U
00I11eCTBA; 0 MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciiTabax BceneHHOM;

- BJIaJeHHWe 3HAHUAMH O HauboJjee
B2XHBIX OTKPBITUSX M JOCTHIKCHUSIX B
00J1aCTH €CTECTBO3HAHUSA, MOBIHUIBIINX

HAa OBOJIOUMIO  NPEACTABICHUA O
MPUPOJIe, Ha pa3BUTHE TEXHUKH U
TEXHOJIOTHIL;

-c()OpMHPOBAHHOCTH YMEHUS
MIPUMCHSIT €CTECTBCHHO-HAYIHbBIC
3HAHUA 7151 OOBSACHEHUS OKPYXKAIOIINX
SIBJICHHH, COXpaHEHHUS  370POBHS,
obecrneueHUs 0e301acHOCTH
KU3ZHEIEITSIIbHOCTH, OepexHoro
OTHOIIICHUS K pUpoe,

PaIMOHAIBFHOTO TIPUPOIOIOTH30BAHHSI,
a TaK)Ke BBITTOJTHEHHUS POJIM IPAMOTHOT'O
MOTpeOUTENs;

-c)OPMHUPOBAHHOCTH TPEICTABICHUI O
HAyYHOM METOJIC TIO3HAHUS TIPUPOJIBI U
CpeacTBax U3YYCHUS Merammpa,
MakpoMHpa W MHKPOMHUpA; BIAJICHUC
npuéMamMu €CTECTBEHHO-HAYUYHBIX
HAOJIOIEHNUH, OIBITOB UCCIENOBAHUN U
OLIEHKH JIOCTOBEPHOCTH TMOIYyUYEHHBIX
pE3yNIbTATOB;

-BJIAJICHUEC TIOHATHIHBIM  aIliapaToM
€CTECTBEHHBIX HayK, MO3BOJSIOIIUM
MOo3HAaBaTh  MHpP, ydYacTBOBATh B
JUCKYCCHUSIX 0 €CTECTBEHHO-HAYYHBIM
BOIIPOCaM, WCIIOJIb30BaTh Pa3IMIHBIC

HCTOYHUKHU uHbOpMaIUU IS
OJITOTOBKU coOCTBeHHBIX  pabor,
KPUTHYECKH OTHOCHTBCS
kK coobmenusm CMU, conepxammm
HAy4YHYIO nH(pOpMAIIIO

(hOpMUPOBAHHOCTh YMEHHUM TOHUMATH
3HAYUMOCTh €CTECTBEHHO-HAYYHOI'O
3HAHUS  JUISI  KaXKIOrO0  4YeJIOBEKa,
HE3aBHCHUMO OT €r0 MpodeCCHOHATHHON

NEeSTeIbHOCTH, pa3audarh (axkTel U
OLICHKM,  CpaBHUBaTb  OLIEHOYHBIE
BBIBOJIBI, BUJETb WX CBSI3b C

Ouenka «OTIWYHO» OTBETH Ha
MIOCTABJIEHHBIE BOIIPOCHI U3JIArat0TCs
JOTMYHO, IIOCIEN0BAaTENbHO U HE
TpeOyIoT JOTIOJTHUTEIBHBIX
noscHeHui. I[loHO packpsIBarOTCS
MIPUYUMHHO-CIIEACTBEHHbIE CBSI3U
MEXIy SBJICHHSIMH W COOBITHSMHU.
Jlenatorcss 00OCHOBAaHHBIE BBIBOJIBI.
JleMOHCTpUPYIOTCATITyOOKHE

3HaHUS ~ 0a30BBIX  HOPMAaTHBHO-
npaBoBeIX akToOB. ColmogaroTcs
HOPMBI JINTEPATYPHOI peyn.

Ouenka «XoOpomio» OTBETHI Ha
MOCTaBJICHHBIC BOIPOCHI M3JIArar0TCsl
CHCTEMaTH3HPOBAHO u
HOCJIEI0BATENBHO. ba3zoBbie

HOPMaTUBHO-TIPAaBOBbBIE aKTBbI
UCHOJb3YIOTCS, HO B HEJJOCTATOUHOM
obbeme. Marepuan  u3jaraercs
YBEpEHHO. PacKkpbIThl MPUYUHHO-
CIIEICTBEHHbIE CBSI3U MEXy
SBJICHUSIMU U COOBITUSAMM.
JeMoHcTpupyercs YMEHHE
aHaJM3UpOBaTh MaTepuall, OJIHAKO
HE BCE BBIBO/IbI HOCSAT
apryMeHTHPOBaHHBIN U
JI0Ka3aTeJIbHbBIN XapakTep.
Cobnronatorcst HOPMBI
JIUTEPaTypHOM pEUHn.

Onenka «Y 1OBJIETBOPUTEIBHO»
JIOTyCKa0TCS HapyIlIeHUs B
MIOCJIEZI0BATEIBHOCTH  U3JIOKEHUS.
Nmerorcs YIIOMUHAHUS 00
OTJENbHBIX 0a30BbIX HOPMAaTHBHO-
MIPABOBBIX aKTax. Henonno
pacKpbIBalOTCA MPUYHUHHO-
CIIEICTBEHHBIE CBSI3U MEXIY
SIBIICHUSIMU u COOBITUSIMH.
JIEMOHCTPUPYIOTCSI MTOBEPXHOCTHBIE
3HaHHUA  BONpoca, C  TPYIOM
pelmaTcs  KOHKpPETHBIE — 3aJauu.
Nwmerotcs 3aTpyIHEHUS C BBIBOJAMH.
JlonyckaroTcss  HapylIEHUs  HOPM
JIUTEPaTypHOH pEUH.

Onenka «HeynoBneTBOpUTENBHOY
Marepuan H3JIaraeTcs
HENoCJeI0BaTeIbHO, COMBYMBO, HE
MpEACTABISAET ONpEeETECHHON
CUCTEMBI 3HaHWM IO JAUCLHUIUIMHE.
He  packpeiBaloTCsSi ~ NPUYUHHO-
CIIEICTBEHHbIE CBSI3U MEXIY
ABICHUAMU U coObiTusMu. He

Tekymmit KOHTPOJIb
(ycTHbIi u
NUCBMEHHBIA  OIPOC,
PAKTHKO-
OPUEHTUPOBAHHOE
3a/laHue, 10KIajl,
COO0O0IIIeHuEe, OTYET).
DKcrepTHasi OIEHKa I10
kpurepussM  Texkymmi
KOHTPOJIb
(TectupoBanue,
JIOMaITHUE
HaOIIOICHUS u
WCCJICIOBAHMS, OTYET).
dopMannu30BaHHOE
HaOJIroIeHne 3a
MCIIOJIb30BaHUEM
3HAaHUH W YMEHWH B
[IPaKTUYECKON
JEeSITeIbHOCTH.
OKcnepTHas OlLIEHKa 10
kputepusim udsauer
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KPUTEpUSMH  OLEHOK WU CBSI3b
KPUTEPUEB C OMPEACIEHHON CHUCTEMOM
LIEHHOCTEHN.

IIPOBOAUTCA aHaJIn3. BBIBOI[I:I
OTCYTCTBYIOT. OTBeTHI Ha
JOIIOJIHUTCIIBHBIC BOIIPOCHL

OTCYTCTBYIOT. MMeroTcs 3ameTHbIe
HapyILICHHUs] HOPM JINTEpaTypHOU
peun.

MeTanpeJIMeTHbIe Pe3yJbTaThl: - JeMoHcTpanus crocoOHoctel K | [Ipakruyeckue
-OBJIaJICHUE YMEHHMAMH WU HaBBIKaMH | yueOHO-TIO3HABATEIbHOM U | 3aHATHUSA, CEMUHAPBI
pasMYHBIX BUJOB  IIO3HABATEIILHOW | IPOCKTHOM JEATCIEHOCTH y4eOHO-TIPaKTHYECKHE
NEeSTeNIbHOCTH JJIi WM3y4YeHHUs pasHbIX | - HCIIOJIb30BaHUE Pa3IMYHBIX | KOHPEPEHIUH,
CTOPOH OKpY’KalOLIET0 E€CTECTBEHHOIO | METOOB PEMICHHS IMPAKTHYECKUX | KOHKYPCHI,
MUDA; 3a/1a4;- UCTIOJIb30BAHUE PA3IUYHBIX | OJHMITHAJIBI,
— IPUMEHEHHE OCHOBHBIX METO/OB | pECypcoB JUTSI JOCTHKEHHUS | HaOJ0IeHIe 3a
Mo3HaHuWs  (HAOJMIOJIEHUS, HAy4YHOTO | ITOCTABJICHHBIX LIEIEH - HaBBIKAMU pabOTHl B
AKCIIEPUMEHTA) JUISt U3Y4YEHUs | IEeMOHCTpAIusl  CIIOCOOHOCTEH K | TVIOOAJIBbHBIX,
pa3IMYHbIX CTOPOH | y4eOHO-HCCIIeT0BATEIBCKOM U | KOPIIOPaTHBHBIX u
€CTECTBEHHOHAYYHOH KapTHHBI MUPA, C | MPOEKTHOM JESITEIBHOCTH; JIOKAJIbHBIX
KOTOPBIMH BO3HUKAeT HEOOXOIUMOCTH | - UCIIOJIb30BaHUE pa3NMYHBIX | HH)OPMAIIMOHHBIX
CTAIKMBAaThCI B MNPO(PECCHOHATIBHOM | CPEACTB U METOMOB IIPU PEAIN3aliM | CETAX, Hay4HbIX
cdepe; CBOUX MJEH U TPAKTUYECKUX 3a/1au | OuOImoTeKax
— YMEHHE OIpeleNATh LEeNU U 3aJadd | B mpodeccuoHanbHoi chepe pa3IMYHBIX
IEATEIbHOCTH, BBIOUPATh CpeAcTBa A | -3 PEKTUBHBIN MOMCK HEOOXOIUMON | OpraHu3aIHii
WX IOCTKEHUS HA MTPAKTHKE; nH(OPMALINK; pe3yNbTaThl
— YMEHME HCIOJb30BaTh PA3JIUUHBIC | -HCIIOIL30BAHHE Pa3NMYHBIX | HAOIOJCHUN 3a
HUCTOYHUKH TUTST IOJIyYEHUS | HICTOYHHUKOB MH(OPMAIIMH, BKIHOYAS | IEATEIHHOCTHIO
€CTECTBEHHOHAYYHOU HH(OpMALUU U | DJIEKTPOHHBIE; o0yyJaromerocs B
OLEHMBaThb €€ JOCTOBEPHOCTb JJIs | -IEeMOHCTpAIIHSI CHOCOOHOCTH | Mpoliecce OCBOCHHUS
JOCTHIKEHHUS IIOCTABJIIEHHBIX LEJIEH MU | CAMOCTOSTENFHO HCIOJIB30BaTh U | 00pa3oBaTeNbHON
3ajad; KPUTHUYECKH  OIEHUBATh POrPaMMBI

HE0OXO0AUMYI0 HH(OPMAITUIO JIJIs

BBITIOJTHEHUS MOCTaBJICHHBIX

y4eOHBIX 3a7ay;

-JIEMOHCTpALHs CIOCOOHOCTH

CaMOCTOSITEIIFHO aHAIM3UPOBATh H

MIPE/ICTaBIATh HEOOXOAUMYIO

WHOOPMALIMIO  JIJIT  BBIMOJTHCHUS

MOCTAaBIEHHBIX  Y4eOHBIX  3ajady-

caMOaHaJIN3 U KOPPEKIIHS

pe3yIbTaToB COOCTBEHHOH paboTHI,

WHTEPIPETUPOBAHUE
JIMYHOCTHBIE pe3yJbTaThl | - MPOSIBICHUE TpakIaHCTBEHHOCTH, | HabmoneHue 3a
--yCTOMYMBBIA HMHTEPEC K HMCTOPHHM H | TATPHOTHU3MA; JEATEIIbHOCTBIO
JOCTHKEHUSIM B o0JlacTH | - 3HaHWE WCTOPUU CBOEH CTpaHbl, | 00YJAIOIIErOCs B
€CTECTBEHHBIX HAyK, YYBCTBO TOPJOCTH | JOCTUKEHUI OTEUYECTBEHHBIX | TIPOIECCe OCBOCHUS
3a POCCHHCKHE €CTECTBCHHBIC HAYKH; YUEHBIX; o0pa3oBaTenbHOI
— TOTOBHOCTb K  IPOJOJDKEHHUIO | - IPOSBICHUEC aKTUBHOW XU3HEHHOW | TIPOTPaMMBI
oOpa3oBaHUs, MOBBILICHHIO | MTO3UIUH;
KBaJTU(pUKAITIH B U30paHHOM | -  JeMOHCTpalKsi TOTOBHOCTH K
MpoeCCHOHATBPHONW  JIEATETLHOCTH C | CAMOCTOSATEIbHOM, TBOPYECKOMN
WCIOJIb30BAaHUEM 3HAaHUU B OO0JACTH | AEATENHLHOCTH,
€CTECTBEHHBIX HayK; - CO3HATENhHOE OTHOIIECHUE K

— 00BEKTHBHOE OCO3HAHWE 3HAYNMOCTHU

MIPOIOJKEHHUIO 00pa30BaHUS
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KOMIIETEHITUH B 00JIACTH €CTECTBEHHBIX
HayK JUIs 4YeloBeKa | OOIIecTBa,
YMEHHE HCITOJIL30BaTh
TEXHOJIOTMYECKUE JOCTHXKCHHUS B
objacTh XHMHA ¥ OWOJIOTHHM IS

MOBBILICHUS CcOOCTBEHHOIO
WHTEJUIEKTYyaJIbHOTO pa3BHUTHS B
BBIOpaHHOM npodeCCHOHAIBHON
JeSTeNIbHOCTH,

- yMEHHE IPOaHAIU3UPOBATH
TEXHOTCHHBIE MTOCIIEACTBHS VIS
OKPY’)KalOIIeH Cpenbl, OBITOBOH W
MIPOU3BOJICTBEHHOM JeSTEIIbHOCTH
YeloBeKa;

- TOTOBHOCTH CaMOCTOSITEIILHO
0OBIBATh HOBEIE TUTS cebs
€CTECTBCHHOHAYYHBIC 3HAHUS c

WCIOJIb30BaHUEM JUISL 3TOTO AOCTYIHBIX
MCTOYHHUKOB HH(pOpMaIum;

- yMEHHE YIOPaBIATh cBO€it
MMO3HaBaTEIbHOU JIeATSIIFHOCTBIO,
MIPOBOJIUTH CaMOOIICHKY YpOBHS
COOCTBEHHOI'O WHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- YMEHHE BBICTpauBaTh
KOHCTPYKTHBHBIE B3aMOOTHOLICHHS B
KOMaHJIe TI0 PEIICHUI0 OOIIMX 3a7a4d B
00JIaCTH €CTECTBO3HAHMS,

-IEMOHCTpAIHs chopmupo-
BaHHOCTH MHPOBO33PEHHUS,
OTBEYAIOIIETO COBPEMEHHBIM
peanusM;

- ACMOHCTpanusa HHTCpCCa K
JOCTHXKCHUEM CCTCCTBEHHBIX HAYK
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