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1. NIOACHUTEJLHAS 3ATTHCKA

1.1. O6nacrs npuvenenns paGoucii mporpavMmsl

Pabouas nporpamma o6meobpasopatensHoi yueOHOH JMCHUMIIHES ECTECTRO3HANME
ABJACTCA JACTBIO NPOrpaMMBbl OATOTOBKH CIICIHATMCTOR Cpe/iHero 3BeHa (najee [IIICC3) B
coorsercteun ¢ ®I'OC no cnenmansuoctam CIIO  TexHomornueckoro npodus,

peann3yeMbIX B AKaJeMHH.

1.2. Hopmaruenas 6aza ans paspaborkn paGoyeit NPOrPaMMbI:

Pabouas nporpamma paspaborana Ha ocHoBe

®  OelepalbHOTO  TOCYJAPCTBEHHOIO  0OPa30BaATENEHOr0 craHgapra CpeaHero obuiero
00pasoBanmsl, YTBEPIICHHOTO IIPUKA30M MunvucrepcTa  06pazoanus u  Hayku
Poccwuiickoit Depeparuu or 17 mast 2012 1. Ne 413(pen. ot 29.06.2017);

e Ilpumepnoit mporpamms! 110 jciunIHEE, pexomeruoBanHoH PIAY OUPO B KauccTse
MPHMEPHOH NPOrpaMMBl ISl PEAJIM3ANHT OCHOBHOK npodeccronansHoi 06pasoBarensHo
nporpammel CIIO na Gaze ocHoBHOro ofiero o6pazoBamus ¢ NIOJIY4EHHEM CPEIHEro
obuiero obpasosanus nmporokon Ne 3 or 21 uions 2015 r., per Ne 374 peuensuu 0123 urons
2015 r. ®T'AY «DUPOy,

e IlporpamMm noAroTORKY CHENMANUCTOR cpenero 3pena CITB TBIIOY AYICIulL

1.3. enu yuebnoii gucmunumumni:

Co,uepnca}:—me IporpamMmbl «Puznka u CCTCCTBO3HAHUE Y HaopaBJIicCHO Ha JOCTHXKEHUE

CIICAYIOMUXOCHOBHAIX I@JIei;

* OCBOCHMC 3HAHHH O COBPEMECHHOH €CTECTBEHHO-HAYYHOH KapTHHE MHpa W MeToJax
CCTECTBCHHBIX HAYK; 3HAKOMCTBO ¢ Hauboliee BRKHBIMH WISIMH M JOCTHXCHWSIMH
CCTCCTBOSHAHNA, OKA3ABIIMMHE OTIPE/ICIISIONICE BAUSHUE HA PA3BATHE TEXHUKY ¥ TEXHOJIOIHE;
OBJIQICHUC YMCHHAMHM INPHUMCHSAThL TIOMYYCHHBIC 3HAHMS IS OOLACHGHHS SBICHMI
OKPYMKAIOWETO MUPA, BOCIPUATH HH(OPMALIHH €CTECTBEHHO-HAYIHOTO U TTPODECCHOHATLHO
3HA9MMOTO  CONEPKaHVs; pPa3sBMTHE WHTE/UIEKTYAlLHBIX, TBOPYECKHX CIIOCOBHOCTEH W
KPHTHYECKOTO  MBIIVICHHS. B XOJ€ MPOBEACHHUS TNPOCTEHIIMNX MCCIICAOBAHMN, aHATH3A
ABIICHUH, BOCIIPUSATHS M MHTEPIIPETALMH ECTECTBEHHO-HAYHOH nHQoOpMAaLInY;

BOCITUTAHUC YOCHKAEHHOCTH B BO3MOMXKHOCTH NO3HAHUS 3aKOHHOMN IIPUPOBI ¥ HCITONE30BAHHA
JIOCTHIKCHUH €CTCCTBEHHBIX HAYK JUI DA3BHTUA UMBHIH3ALMA U TIOBBIIICHHS KAYECTBA

JKH3HH;



¢ TNPUMCHCHHUC CCTCCTBEHHO-HAYYHBIX 3HAHWM B NpodecCHOHANLHON CATENLHOCTH U
TOBCC/IHEBHOM JKUM3HH Ul 0Decriedenus GE30NaCHOCTH IKU3HEACATCIBHOCTH; I'paMOTHOTO
HCIONIL30BAHMA COBPEMCHHBIX TEXHOJIOIHH; OXPaHbI 3/I0POBLS, OKPYIKAFOIICH cpe/bl.

* COPMUPOBAHHOCTL TIPEACTABICHAN O [ENOCTHON COBPEMCHHOW €CTECTBEHHOHAYYHOI
KapTHHE MMpa, O IPHPOAC KaK €MHOW [EJIOCTHOH CHCTEME, O B3aMMOCBS3H HYeJIOBEKa,
NPAPOZIE! M OOIIECTBA; O MPOCTPAHCTREHHO-BPEMEHHBIX MacTabax Beenenuoit;

®  BIAJICHHC 3HAHWAMH O HanOOIee BaXKHBIX OTKPBITHSIX W JOCTHIKGHUSX B OGJIACTH
CCTCCTBO3HANMS, MOBIMABIIMX Ha OBOJIOIKMIO MPE/ICTABICHUH O MNPHpOjE, HA pasBUTHE
TEXHUKHA U TEXHOJIOTHH;

* CHOPMHPOBAHHOCTH YMEHHMs MPUMEHSITh CCTCCTBEHHOHAYYHLIE 3HAHHS JUIsI OOBLACHEHHS
OKpYXaloInX  ABJACHUH,  COXPAHEHHs  3/I0POBbs,  OOECHECUCHHS  GE30MACHOCTH
JKU3HENEATEIIBHOCTH, BeperkHoro OTHOLICHHS K [IpUpoeE, palMOHAIBHOTO
IPHPOJIOTIONE30BAHMS, & TAKIKE BBINOIHECHUS POJIH IPAMOTHOIO IOTPeOUTENS;

* COOPMHPOBAHHOCTh MPE/CTABJCHUM O HAYUHOM METOJE IO3HAHWS NPUPOABI M Cpe/CTBaX
H3YHCHNsA MCraMupa, MakpoMipa ¥ MHKPOMHPA; BIa/IEHHE NPHEMAMH €CTECTBEHHOHAYTHBIX
HaOJIIO/IEHMIH, ONBITOB MCCIEIOBAHIH 1 OLIEHKH AOCTOBEPHOCTH MOYUYEHHBIX PE3yILTATOB;

* B/IAJICHUC MOHATUHHBIM aNNapaToM CCTECTBEHHBIX HAYK, MO3BOISIOMIAM [103HABATE MHD,
Y4acTBOBATL B JIMCKYCCHSX IO €CTECTBCHHOHAYYHBIM BOIPOCAM, HUCIOJIB30BATH Pa3HuHble
MCTOUHMKH HHGOPMAlMK /UIs TTOATOTOBKH COBCTREHHBIX paGor, KPHTHYECKH OTHOCHUTHCS K
coobmennsam CMU, cozeprraimm Hayunyio uHdopmanuio;

* CHOPMUPOBAHHOCTH YMEHMH TOHHMATE 3HAYHMOCTE CCTECTBEHHOHAYYHOIO 3HAHMS IS
KaXKIAOTO HEN0BCKA, HE3ABUCHMO OT €ro NPO(ECCHOHANLHOM [ TENBHOCTH, PaslINyaTh daxTer
1 OHCHKH, CPaBHHBATL OLEHOYHBIC BBIBO/BI, BHJIETh HX CBA3b C KPUTEPHUIMH OIEHOK U CRSI3b
KPUTEPUER C ONPEJEICHHON CUCTEMON IEHHOCTEH,

Pazen axonorus
* HosyueHue QyHAaMCHTANBHEIX 3HAHUH 06 DKONOTHYECKIX CHCTEMAX H OCOBEHHOCTSX X

(QYHKUMOHMpPOBAHHS B  YCIOBHAX HApacTalONel aHTPONOTEHHOH HArPY3KHM; HCTOPHH

BOSHHUKHOBCHHUS M PA3BATHA SKOJOIMH KaK CCTECTBEHHO-HAYYHON 1 COLHATBHOM JUCIUIIITHHbI,

€€ poItk B HOPMUPOBAHUY KAPTHHLI MHPA, O METO/1aX HAYYHOTO MO3HAHHS,

* OBIG/ICHAE YMCHHAMH JIOTUMECKH MBICITATE, OOOCHOBLIBATE MECTO M POIIb SKOMOTHUECKHX
3HAHWW B TPAKTHYECKOH JIEATENIhHOCTH JIOJEH, pa3sBUTHH COBPEMEHHBIX TEXHOJIOIMIA:
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OHNPCACIATL COCTOSIHHE DKOJIOIMYECKUX CUCTEM B HIPHPOJE H B YCIIOBHSIX FOPOACKHX H CEJILCKUX



NOCENCHUH; NPOBOAWTE HAONIONCHHS 34 [PHPOJHLIMH | HCKYCCTBEHHBIMH
SKOCHCTCMaMH C LIGNIBIO MX ONMCAHWSI M BBIIBICHHS €CTECTBEHHBIX M AHTPONOTEHHBIX
H3MCHEHH;

° Pa3sBUTHC  IIO3HABATCNILHBIX ~ MHTEPCCOB, MHTEIUIEKTYAILHBIX M TBOPYECKHX
CIIOCOOHOCTEH O0y4alomuXcss B IPONECCe H3YYEHAS OKOMOTHH; nyTed pa3BUTHS
[PUPOJIOOXPAHHON IEATENLHOCTH; B XoJe paoThl ¢ pasIHUHLIMH  MCTOYHUKAMY
uHDOpMAIIHH;

* BOCIIATAHHE yoexaeHHOCTH B HEOOXO/IHMOCTH panMoOHAIILHOIO
IPHPOJIONONIB30BAHHST, OEPEKHOTO OTHOIICHHS K IPHPOJIHEIM PECYPCaM OKpY KaIOLIEH
cpene, COOCTBEHHOMY 3/10pPOBBIO; YBAIKEHHS K MHCHHMIO ONIIOHEHTA npa 0bcyxeHHM
IKONNOTHYECKUX TTpo0IeM;

* MCTIOJIb30BAHME IPHOOPETEHHBIX 3HAHMI W YMEHHH 110 3KOJOIHH B MOBCEIHEBHOMN
KU3HHJUIS OLICHKH MOCIEACTBHH CBOCH NEATENLHOCTH (¥ A€ TELHOCTH APYTHX monei) no
OTHOMICHHIO K OKPYKAIOWIEH Cpe/ie, 3/[0POBBIO APYTHX TOAEH U COBCTREHHOMY 30POBLIO;
COOJIOCHUIO ITPABHII IIOBE/IEHHS B IPUPOJIE.

* CHOPMHPOBAHHOCTE  IIPE/ICTABICHUH 06 JKONOIMUYECKOH KylIbType Kak
YCIIOBHH JIOCTHIKEHUS YCTOWIHBOIO (COAMaHCHUPOBAHHOr0) pasBUTHS OOLIECTBA U
TPUPOJIBI, 00IKOJOrHIECKUX CBSI3SIX B CHCTEME "IeITOBEK - OBIIECTRO - npupoaa’;

* ¢(hOPMHPOBAHHOCTE HKOJIOTMYECKOTO MBIUUICHHS M CIIOCOGHOCTH YYHTHIBATL M
OUEHMBATLIKOIIOTHYECKHE TTOCIICACTBHS B PasHBIX cepax JAesITenbHOCTH;

° BIAJCHUC YMCHHSAMH [PHMEHATL OKOJNOTMYECKHE 3HAHMS B OKH3HEHHBIX
CHTYaIUAX,CBSI3AHHBIX C BLITOTHEHHEM THIMYHBIX COLHAIILHBIX POJICH;

* BIQACHUC  3HAHMAMM ~ OKOJIOI'MYECKHMX  WMICPATHBOB, TPANKIAHCKMX NpaB o
obs3anHOCTEH B 0OmacTu sHepro- wu pecypcocOepekeHns B HMHTEPECAX COXPAHEHHS
OKDYKAIOMIEH CPe/ibl, 3/10POBbS i OC30NIACHOCTH JKH3HMY;

* COPMUPOBAHHOCTD  JIMYHOCTHOrO OTHOIICHAS K  9KOMOTHUCCKUM LEHHOCTSIM,
MOPATbHON OTBETCTBEHHOCTH 34 3KOIOTMYECKHE TIOCHAEACTBHS CBOWX JEHUCTBUH B
OKPYIKAIOILEH cpee;

* cOPMHPOBAHHOCTE  CMOCOGHOCTH K BBITOIHCHHIO IIPOEKTOB  DKOJOTMYECCKH
OPHCHTUPOBAHHOM  COUHMANBHON  JESTENLHOCTH, CBS3AHHBIX C  9KOJOTHYECKOH

0€30MaCHOCTHIO  OKPYIKAIOWIEH —CPEmbl, 3/0pOBheM MOojeH  u NOBBIIEHAEM  UX

OKOJIOTUYECKOH KYJILTYPBL



2. OBLIASL XAPAKTEPUCTHKA YYEBHON JMCIMILIMHEI

Jlacumimua  oTHOCHTCS K mpeiMeTHOM obmactd  EcrecTBo3naHme. Hng  TIIICC3
TEXHOJIOTHYECKOro NPOQUIIS JUCIHIUIMHA SBJISETCS AOTIOMHUTENBHON IUCIHITITIHHOI.

EcrecrBosnanue — mayka o sBICHIAX U 3aK0HaX TPHPOibL. COBPEMEHHOE ECTECTBOZHANIME
BKJIIOYaCT MHOKECTBO CCTECTBEHHO-HAYYHBIX OTpaciell, W3 KOTOPLIX HauOoee BayKHBIMH
ABNAIOTCA (DM3uKa, Xumus ¥ Guonorus. OHO OXBATLIBACT LWIMPOKHHA CHIEKTP BOIPOCOB O
Pa3sHOOOpasHbIX CBOHCTBAX OGBEKTOR HPHPOJIEI, KOTOPBIE MOWKHO paccMaTpUBaTh Kak eaquHoe
LeJloe.

EcrecTenno-nayynsle 3HanMs, OCHOBAHHBIE HA HUX TEXHOJOTHH (DOPMUPYIOT HOBBIH
obpas KH3HH. BEICOKOOGPA3OBAHHBIN  YENOBEK HE MOMET OUCTAHIUPOBATLECH  OT
(yHIaMEHTABHBIX 3HAHUA 06 OKPYIAKOIEM MHDE, He PHCKYSl OKa3aThkCsl OECMOMOIHBIM B
npodecconanbaoil  estensHocty. Jlioboe  MepeieKkTHBHOE HalIPaBIEHUE IEATEILHOCTU
HC/IOBEKA NPAMO MJIM  KOCBEHHO CBS3aHO C HOBOH MarepuanbHOH 0az0df W HOBBIMM
TCXHOIOTHAMH, ¥ SHAHHE HX CCTECTBCHHO-HAYIHOH CYIHOCTH — 3aKOH yCIexa.

EcrectBosnanue — HeoTheMnemas cocrasismonas KYJIBTYPBI: ONpPENesst MHPOBO33PCHHE
HCNOBCKA, OHO NPOHMKACT W B TYMaHHTApHYW cdepy, H B OOMIECTBEHHYIO JIKU3Hb.
Panuonabubil ecTecTBeHHO-HAYYHbINH MeTO, chOPMAPOBABIIHIICS B paMKax €CTECTBEHHBIX
HayK, o0pasyeT ecTeCTBEHHO-HAYYHYIO KAPTHHY MHpPA, HEKOE obpazHo-dunocodhekoe
00001IeHEe HAYUHBIX 3HAHUH.

OcHoBY ecrecTRO3HAHMS NpefCcTaBiseT (HU3UKA — HayKa O TIpUpOJEC, HW3ydaroas
Haubollee BaKHBIE SBIECHMS, B3aKOHBI W CBOMCTBA MarepuanbHOro Mupa. B dusuke
YCTaHABIMBAIOTCA YHHBEPCAILHBIC 3aKOHBI, CIIPABEITHBOCTh KOTOPLIX NOATBEPIKAACTCS HE
TOJTEKO B 3CMHBIX YCIOBHMSIX H B OKOJIO3EMHBIX MPOCTPAHCTBAX, HO W BO Beel Bcenenuoil. B
OTOM  3aKIMOHACTCA OJMH W3 CYMCCTBCHHLIX NPH3HAKOB (M3MKM Kak (yHIAMCHTAILHOMN
Hayku. Du3nKa 3aHAMAET 0C0G0E MECTO CPEelH ECTECTREHHBIX HayK, IO2TOMY €€ TPUHSTO
CUHTATh JINJEPOM ECTECTBO3HAHUS.

PuzmKa 1acT KIH0Y K TOHUMAHUIO MHOTOYHCIEHHBIX SBICHIH 1 NPOLIECCOB OKPYIKAIOLIEro MUpa (B
CCTCCTBEHHO-HAYYHBIX 00JACTAX, COIHONOTHH, SKOHOMHUKE, S3bIKE, nuteparype u jap.). B dmznke
hOPMHPYIOTCS MHOTHE BHJIBI JICATEILHOCTH, KOTOPBIE HMEIOT MeTa-npeaAMeTHRIN xapakTep. K num B
TICPBYIO 0HCPE/b OTHOCATCA: MOJENHPOBAHME OOBEKTOB ¥ HPOLECCOB, MPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHNS, CHCTEMHO-HH(POPMAIMOHHLIA aHANH3, GOPMYIHPOBAHHME TUIIOTE3, AHAINZ U
CHHTE3, CpasHenue, 0DOOIICHHE, CHCTEMAaTH3alus, BBISBICHHE NPHUMHIIO-CIIECTRCHHbIX CBsI3CH,

ITIOMCK anajloroB, yHOpaBlieHHE o0BeKTaMH W ITpoIrieccaMi. Wmenno sra AUCIUTIIIMHA TIO3BOJIACT



TIO3HAKOMUTE CTY/ICHTOB € HAay4YHBIMH METOJAMH MO3HAHMS, HAYYHTh MX OTIHYAThL THITOTE3y OT
TCOPUH, TEOPHIO OT IKCIIEPHMEHTA.

Duzpka uMeeT OUCHbH GOJIBIIOE U BCEBO3PACTAIONIEE YHUCIIO MEWIMCIMIIIMHAPHBIX CBA3CH, MpryeM
Ha YPOBHE KaKk TNOHATHHHOrO annapara, Tak H WHCTpyMeHTapusa. CKazaHHOE I03BOJISET
paccMaTprHBaTh (PUIKKY Kak METAIUCIIAILIANY, KOTOPask IPEI0CTaBIIseT MENKUCIMITTHHAPHBIR A3BIK
AJISL ONHCAHUS HAYYHOH KapTHHBI MUpA.

Ousuka sBnsercs  cucremooOpasyomuM  GakTopoM Ui €CTECTBEHHO-HAYUHBIX  YYEOHBIX
TIPEIMETOB, MOCKOMLKY (H3MYECKHE 3aKOHBI JIEKAT B OCHOBE CONEPKAHHS XUMHH, OHOJOIHH,
reorpaQuy, acTPOHOMHH H CHCHUATLHLIX IMCIMILIAH (TEXHUUECKAS MEXaHWKa, 21EKTPOTCXHHKA,
BIIEKTPOHUKA U JIp.). YuebHas mucuururana «Dusukay cosmaer YHUBEPCANLHYIO 0a3y IS u3yueHus
0B1IEeNPOECCHOHATBHBIX | CIIEIHATBHBIX AHCIMIITUH, 3aK/IabBas (hyHJAMEHT JUIS MOCTIEAYIOEro
00yuenus ctynenros. Ofuamast Jormueckoil CTPORHOCTHIO 1 OMUPAsCh HA DKCIEPHMEHTAILHLIE
(axrel, yuebHas jmcnumMHA. «DHIKKAY (opmupyeT 'y CTYJEHTOB MOIMHHO HAYYHOE
MHPOBO33pPEHHUE.

EcrecTBo3nanue kak Hayka O SBICHHSX H 3aKOHAX IIPUPOMB! BKINIOYAET TAKXKE OJHY U3
BOKHCHIIUX OTPACCH — XHUMHIO.

XuMHsl — HayKa O BEIECTBAX, HX COCTABE, CTPOCHHH, CBOHCTBaX, IIpoUeccax
[TPCBPAIICHNS, HCIIONL30BAHUN 3aKOHOB XUMHM B NPAKTHUCCKOH JEATENLHOCTH JIOACH, B
CO3/IaHUM HOBBLIX MaTEPHAJIOB.

Buonorus — cocrashas wacTh ecrecTBO3HAaHMA. DTO Hayka o KHMBOH mpupoje. Ona
U3Y9acT paCTHTENbHBIA, JKUBOTHBIH MHUD U YEJIOBEKA, MCIO/B3YS KaK COBCTREHHBIE METO/Ibl,
TaKk ¥ METOALT APYTMX HAYK, B YaCTHOCTH (H3MKM, XUMHH ¥ MAaTEMaTHKHU: HAOIOCHHMS,
OKCHCPHMEHTSI, MCCICIOBAHMS € TOMOLIBIO CBETOBOTO ¥ 3JIEKTPOHHOIO MHKPOCKOIA,
00paboTKy CTATHCTHYECKHUX [AHHBIX METOIAMH MATEMATHUCCKON CTATHCTUKY U Ip. buonorus
BBEIBIACT 3aKOHOMCPHOCTH, IIPHUCYILME YKHU3HKM BO BCEX €C NMPOABICHUIX, B TOM YHCIIE 0OMEH
BEIICCTE, POCT, PA3MHOXKCHHE, HACNIECTBEHHOCTE, H3MEHYHBOCTD, SBOJTIOHMIO ¥ JIP.

SKOTIOTHs — HayuHas JMCIUIUIMHEA, U3Y9aolas BCe acheKTh B3aMMOOTHOIICHHH JKUBLIX
Opralu3MOB M CPEJibl, B KOTOPOH OHM OOMTAaIOT, a TAKXKE MOCIENCTBHUS B3aHMO/CHCTRIS

CHCTEM «ODINECTBO» M «IPHPOJE», YCIOBUS HENOINYIIECHHS THGO HCHTpaIM3allii STHX

MOCJICICTBUH.



3. MECTO YYEBHOW JUCIIUIJINHEI B YUEBHOM TLJIAHE

B yuebuerx mnmanax IMICC3 pucuuiuivHa BXOOWT B COCTAB 001100 pa30BaATENLHOIO

y4eOHOrOLMKIIA.

O0nem yueOHON JUCHHILTHELI ¥ BHALI yqebHol paboTsl

i O6nem gyacoB
Buj yuebnoii padorsi
Makecnmansnas yuebuast Harpyska (scero) 242
ObszaTensHas ayquTopuas yyebnas Harpyska (Bcero) 33
B TOM YHCJIE:
TaboPaTOPHLIC 3AHITHS
: - 12
[IPAKTHYECCKHE 3aHATUS
CamocrosnTensnas padora 208

Hrorosasn arrecramus B popme sk3amena — 1u.

4. PE3VJIbTATHI OCBOEHUSA YUEBHOH JUCHUTLIUHBI

Ocpoenne cojepxanus yueGuoit pucuumuminsl «EcrecTBo3Hanuey obecrneunBaeT J0CTHKEHHE
obygaromuMuCs CIETYIOIHX Pe3yaIbTATOR:
* IUMHOCIIDIX:
JI1— ycTOWYHBEIH MHTEPEC K MCTOPHHM W JAOCTHIKEHHAM B OOJIACTH €CTECTBEHHBIX
HAYK,4yYBCTBO MOPIOCTH 34 POCCHUCKHE ECTECTBEHHBIE HAYKH;
JI2— roTOBHOCTB K MPOROKEHHIO 00pa30BaHMs, MOBBINCHUIO KBATHGHKAIMA B U30paHHOMK
npodeccuoHaTBHON JIEATEIBHOCTH ¢ HCIIOJIL30BAHMEM 3HAHWHA B 00JACTH SCTECTBEHHBIX HAYK;
JI3— 00OBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIMH B 00JACTH €CTECTBEHHBLIX HAYK
JUld 4enoBeKka W OOINecTBa, YMEHHME HCIIONL30BATL TEXHOJIOIHYECKHe JIOCTHIKEHHS B
obmacty Qu3MkM, XuMHUK, OWOIIOTHM JJIST MOBEBINCHHS COOCTBEHHOTO WHTEIUIEKTYATLHOTO
PasBUTHS BBBIOPaHHOH Npod)ecCHOHANLHOH NEesSTeNEHOCTH;
Jl4— ymenue npoaHanu3MpoRaTh TEXHOIGHHbIE [OCIEACTBHS IS OKPYXAIomEH cpenbl,

OBITOBOIH HpOH.’SBOJICTBGHHOFI ACATEILHOCTH YEIIOBCKA,
JI5— roToBHOCTL CAMOCTOSTENBLHO JIOOBIBATE HOBBIE /Ul ceOs €CTECTBEHHO-HAYYHBIE 3HAHHS C
HCITOJIB30BAHHUCEM JIJIA DTOT0 JOCTYIIHBIX UCTOUYHHUKOB HH(I)O})M&L[HH;

JI6- ymeHme ynpapiasaTh CBOEH  I103HABATEIBHOW  JIGATEINLHOCTBIO,  IPOBOJMTH
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CaMOOICHKYYPOBHS COOCTBEHHOIO HHTEIUIEKTYANBHOIO PA3BUTHS;

JI7— ymenwe BhICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLICHHS B KOMAH/C IO PELICHHIO
o01mx3aiad B 00NACTH €CTECTBOZHAHUSL,

* MemanpeomMemnoix:

MI~ oBnajienne YMEHHAMM W HaBBIKAMU PA3TUYHBIX BHIOB [O3HABATENLHON MCSTEILHOCTH
JUTSL U3YHCHUS PA3HBIX CTOPOH OKPYXKAIOUIET0 €CTECTBEHHOIO MUPA;

M2~ npumenenne OCHOBHBIX METO/IOB TO3HAHMs (HaGImomeHus, HAYy4YHOTO 3KCIIEPUMEHTA)
AT M3YHCHUS  PAsiMYHBIX CTOPOH CCTCCTBEHHO-HAYYHOHM KapTHHBI MHPA, C KOTOPBIMH
BO3HHKAET HEOOXOAMMOCT CTANKMBATECS B podeccuonanshoi cdepe;

M3— yMmenue onpenensTs ueqM M 3aNadM  AESTEIHHOCTH, BLIOMpATh CpejcTBA IS HX
JOCTHIKEHHUS Ha MPAKTHKE;

M4~ ymenue HCIONB30BATH PANTMUHBIC WCTOUHHUKH JUIS MOJIy4€HHs €CTECTBEHHO-HAYUYHOH
MHOOPMALHY 1 OLEHHBATE 8¢ JOCTOBEPHOCTH [UTS JIOCTHIKEHAS MOCTARNCHHBIX LeJel U 3aja4;
* npedmemmnslx:

IT1— chopMHpPOBaHHOCTL NMPEACTABICHHH O LENOCTHOM COBPEMEHHOH €CTECTBEHHO-HAYYHOMH
KapTHHE MUpa, TIPUPO/IC KaK €/INHOH EIOCTHON CHCTEME, B3AHMOCBSI3H YeN0BEKA, IPHPO/ILL i
of11ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax Bceenennoii;

I[T2— Bnagenne 3HaHuMAME O Hanbollee BAKHLIX OTKPLITHAX M OCTHXEHHSX B OBNACTH
CCTCCTBO3HAHMS, TOBIMABIIMX HA DBOJIOLMIO HPEACTABICHHH O HPHPONE, HA DA3BHTHE
TEXHUKH W TEXHOJIOI'WH;

13— chopmupoBaHHOCTE YMEHHS TPHMEHSITH €CTECTBEHHO-HAYYHBIE 3HAHUS JUISL OOBICHEHHS
OKpYXAIOMMX  SIBICHWH,  COXPAHGHWS  3/{0POBbA,  OOCCIHEYEHUS  BEe30MACHOCTH
JKHU3HENIEATEILHOCTH, Oepexuoro OTHOILIEHUS K IIPHUpPO/IE, PaLHOHATILHOI'O
IPUPOAONIOIIL30BAHKS, 4 TAKIKE BBINOIHEHMS POJIM IPAMOTHOIO IOTPEGHTEIIS;

[14— chopmupoannocrs npeacrasienuit o Hay4dHOM METOJE IIO3HAHUS TPUPOALI H
CPCACTBAX H3YYCHHMsl MCraMHpR, MaKpOMHpA M MHKPOMAPA; BIAJEHHE [IPHEMAMH
CCTCCTBCHHO-HAYUHBIX HAO/MOJCHHH, ONBITOB, MCCHEOBAHMH M OLCHKH JIOCTOBEPHOCTH
TIONyYCHHBIX PE3yNbTaToB; 1I5— BiameHue NOHATHHALIM ANNAPATOM €CTECTBEHHBIX HaYK,
TMO3BOIISIIOMMM - TIO3HABATE MM, yYaCTBOBATh B JIMCKYCCHSX I10 ECTECTBEHHO-HAYYHBIM
BOIIpOCaM, HCIOJIL30BATh PA3THYHBIEHCTOUHHKH WHOOPMAIIHH JUIS IOATOTOBKY COGCTBEHHEIX
paloT, KPUTHYECKH OTHOCHThCs Keoobimenusm CMU, COJepIKaIMM HAYIHYIO HHDOPMALUIO;
116~ cdhopmupoBanHocTs yMenuit TOHUMATH 3HAYUMOCTD CCTCCTBCHHO-HAYYHOIO 3HAHUS 15
KaJKAOTO [CIOBEKa HE3ABUCHUMO OT €ro Mpo(eCCHOHANBHOMN A TEILHOCTH, PasinyaTh haxTo
H OLCHKH, CPaBHUBATL ONCHOYHLIC BEIBOJBL, BUACTh X CBSI3b ¢ KPHTEPUIMH OLCHOK M CRA3b
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KPHATEPHEB C OIIPEETIEHHON CHCTEMOM IEHHOCTEA.

Pazpen sxosorus
* JIMTHOCTHBIX:

JI1-ycroitauBnit MHTEpPEC K HCTOPHH U JIOCTHIKEHHUSM B OGIIACTH SKOJIOTHH,

JI2-roToBHOCTL K IPOJOIKEHHMIO OOPA3OBAHMS, MOBBINIEHHIO KBAIH()HKAAH B
H30paHHOH POMECCHOHANBEHON NEATENLHOCTH, HCTONB3YS ITOJTYYEHHBIE HKOIOTHUCCKHUE
3HAHUS;

JI3- oObexTHBHOE OCOZHAHME 3HAYUMOCTH KOMICTCHIMH B OONACTH SKOIOTHH JULst
YyeJloBeKa nobIIecTRa;

JI4-ymeHus npoaHanu3HpoBaTh TEXHOTCHHBIC IIOCHENCTBUS IUISI OKpYKAIOIICH

CPEILLOBITOBOH U TPOU3BOICTBEHHOMN JIEATENBHOCTH YEIIOBEKA;

JIS- TOTOBHOCTHL CAMOCTOSTENBHO JIOOBIBATH HORBIC U1 cebd  cBeaeHHs
OKOJIOTMYECKOH HANPABICHHOCTH, WCIONB3Ys UL OTOTO [OCTYHHBIE HCTOYHHKH
nadopmaln;

JI6-ymenne ynpasiarh CBOCH MO3HABATENLHON JESTEILHOCTLIO, MPOBONTE CAMOOICHKY
YPOBHS COOCTBEHHOI'0 MHTEIICKTYAIBHOTO PA3BHTHSL,

JT7-ymenue BbICTpamBaTh KOHCTPYKTHBHBIC B3AHMOOTHOIICHHS B KOMaHae 1o
peIIeHMIO00mNX 3a/1a4 B 0BJIACTH SKOIOr UK,

* MeTanpeIMeTHBIX:

MII1-  oBnajenue yMEHMAMH M HaBBIKAMM PAsiM9HBIX BUWJAOB  II03HABATEILHOMN
ACSTCILHOCTHIUIA U3YYCHHS PA3HBIX CTOPOH OKPYKAIONIEH CPEJIb;

MII2 - npHMeHEHHE OCHOBHBIX METOAOB TO3HAHHS (onucanus, wWabmOAEHUS,
OKCIIEPUMEHTA) [Isl M3YYEHHs Pas/IHYHBIX NPOSBICHUI AHTPONOrEHHOIO BO3JIEHCTBYA, C
KOTOPLIMH BO3HUKACTHEOOXO/IMMOCTE CTAIKHBATECS B TPOBECCHOHANLHOM chepe;

MII3 - ymenwe onpemensaTs nems u 3agauu ACATENILHOCTH, BBIOMpaTh CpefeTBA WX
JOCTHIKCHHSIHA MIPAKTHKE;

MII4 - ymenwe HCIONB30BATE PA3THYHBIE WCTOUHMKH JUIS MOJIYYCHHUS  CBEJCHHH
OKOJIOIMYECKOH HATPABICHHOCTH W  OlCHHBATL €€ JIOCTOBEPHOCTL JUISL  JIOCTHIKCHHS
TIOCTABNEHHBIX TEJICH 1 3a1ay;

° NpeaMEeTHBIX:

IT1- chopMUPOBAHHOCTD NpEACTABIEHHH 06 SKOIOITHYCCKOI] KYJILTYpPEe KaK YCIOBHU MCTHKEHHS

YCTOHYHMBOTO (COAIAHCHPOBAHHOIO) pazBHTHS OBIIECTRA U NPHUPOJILI, DKOJIOTHUECKHX CBSI3AX B

CHCTEME «H4eJIOBeK—O00mEecTBO—Ipupoaa;
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[12- chopMupPOBAHHOCTH IKOJIOTHIECKOTO MBIIIICHAS H CIIOCOBHOCTH YUYHTBIBATH H OLIEHUBATH
9KOJIOTHYECKHE ITOCNECTRUS B Pa3HBIX cdepax AesITeIbHOCTH;

13- Bnajenue yMEHWSMH NPHMEHATH OJKONOTMYECKHE 3HAHUS B SKH3HEHHDIX
CUTYANHAX,CBA3AHHbIX C BRITOTHEHWEM THIIMYHBIX CONHATBHEIX POJIEH;

[I14- Bnagenne 3HAHMAME — SKOJIOTHYECKHX UMIICDATHBOB, [I'PAX/JIAHCKUX TMpaB w
obsisanHOCTEH B OONacTH SHEPro- M pecypcocOepeneHus B HHTCpECax COXpaHeHUs
OKPYIKAIOIIEH CPEIb, 310POBbs M 6E30IIACHOCTH IKU3HH,

II5- chopMUPOBAHHOCTL JTMYHOCTHOTO OTHOIIEHHS K 9KONOTHYCCKHM [IEHHOCTSM,
MOPaNbHOW OTBETCTBEHHOCTH 3a OKOJOTHYECKHME IIOCIEACTBHMS CBOMX JCHCTBHH B
OKPYKaIOILIEH cpee;

[I6 - chopmupoBaHHOCTE CHOCOGHOCTH K  BBITONHEHHIO IIPOCKTOB  HKOIOIMYECKH
OPUCHTHPOBAHHON COLMATLHON JIESTENBHOCTH, CBI3aHHBIX C YKOJOTHUECKOH 0e30MaACHOCTEIO

OKPYIKAIOILEH CPEJIBL, 3/I0POBLEM JIT0/Iel M MOBBIIEHHEM HX DKOJIOTHIECKOH KyIIBTYPEL.

5. COIEPKAHUE YYEBHOM JUCHUITITWHBI
Paznen 1. PUIHNKA

Breenenue

Dusuka — (QyHJAMEHTANLHAS Hayka O MPHUPOJIE. EcrecrBenno-nayunbiit  Mertos
NO3HAHN,ET0 BO3MOXHOCTH ¥ IPAHHILI IPUMEHHMOCTH.

EMuHCTBO 3aKOHOB IPHPOIB! M COCTABA BEl[ECTBA BO BeeeHHOM. Otkpbitas B Qu3HKE —

OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOIHH IIPOKM3BOJICTBA.

Mexanuga

Kanemaruka. Mexanuueckoe apukenue. CHCTEMa OTCUeTa. Tpaexropusi nBuIKEHUS.
IyTs. [lepememenne.  PaBHomepuoe — mpsMonmHeRHOE — JBMIKCHIE. CxopocTh.
OTHOCHTENILHOCTh MEXAHHYECKOrO JIBMIKEHHS. 3aKOH CIIOKCHUS ckopocreil. CpenHss
CKOPOCTL  IIpH  HCPABHOMECPHOM  JIBIDKCHMH. MrHOBeHHas cKopocTh. PaBHOyckopeHHOE
UpsAMONHHEHHOE nBInKeHne. Y ckopenne. CBoGo(HOE mageHye Te.

Hunamuxa. Macca u cuna. Bzaumoseiictsue Tern. 3akoHbI aaHamMuku. CHITBI B TIpHpOJIE.
3aKOH BCEMHPHOI'O TATOTEHHS.

3aKkoHbI coxpameHHsl B Mexammke. Vmuymsc Tena. 3akom COXPAaHEHHUS HMIIYJIbCA.
PeaxTiBnoe jBukenne. Mexauudeckas paBora. MomocTs. Mexanuueckas SHEPrus.

Kunernyeckas sueprus. Kunetuueckas sweprus u pabora. [lorennuanbaas sueprust B
12



rPaBUTAITHOHHOM 110JIe. 3aK0H COXpaHcHUs IIOJIHOM MEeXaHWuYEeCKOH JHCPIUH.

Ocrosbl MosteKy IApHON GH3HKA U TEPMOIUAAMHAKH

Mounexynsipuas dusuxa. AToMuCTHIECKAS TEOpHs CTpoeHHMs BeulecTra. Habmonenna u
OMNBITEL, NOATBEPM/IAIOIIAEC aTOMHO-MOJIEKYJISIPHOS CTPOEHHE BelecTra. Maccesl u pazMepsl
monekyi. Temnosoe nBuxenue yacTui BemecTsa. BpOyHOBCKOE JIBUIKEHIC. Wpeanvusrit ras.
Temneparypa xak mepa cpenmeil KuHeTHUecKOH DHEPIrUH YacTHIl. YPaBHEHHE COCTOSHHS
upcanbHoro  raza. Mogens  skuaxoctH. [TOBEPXHOCTHOE HATSOKEHHME M CMAYMBAHHE,
Kpucrammaeckne u amopdusie BermecTsa.

Tepmonunamuxa. Buyrpeunss seprus. PaboTa U TeImooTaua Kax croco6n: H3MEHEHHS
BHYTPEHHEH oHepruu. IlepBelii 3akoH TepMoguHamMukv. TemioBble MallMHLI ¥ X

[IPUMEHEHHE.
OcHoBpl dJIeKTPOIMAAMEKH

daekTpocraruka. Baanvoneiicteue 3aPAKCHHBIX Tell. DNEKTPHYECKWH 3apsi. 3aKoH
COXpaHCHMsT 3ICKTPUYECKOTO 3apsia. 3akon Kymowa. ODNEKTPOCTaTHYECKOE I10Ie, €ro
OCHOBHBIC XaPAKTEPUCTHKH M CBSA3L MEXKY HUMH.

[Mocrosimmueiii Tok. [TOCTOSHHBIH SNieKTprUCckiid  TOK. Cuita ToKa, HanpskeHwue,
SIIEKTPUYECKOE conpoTuBienne. 3akon Oma juist yyacTka SIEKTPHUYECKOH IICIIH.

Marunrnoe mose. MarHuTHOE TOJIE ¥ €r0 OCHOBHEIC XapaKkTepUCTHKH. JlelcTBHE
MAarHUTHOTO IOJS1 Ha NPOBOAHMK C TOKOM. 3akoH Ammepa. DAeKTpOABHTaTeNs. SIBIEHUE
QJIEKTPOMAIHMTHON WH/TYKIIHH,

Konebanns u BoJIHBI

Mexannueckne KoeGanus H BOJHLL CrobGonnsie konebanus. Ilepuon, wacrora wu
ammiaryna xonebauui. I'apmonuyeckue xonebamms. MexaHHuecKHe BONHEI ¥ MX BHBL
3BYKOBBIE BONHEL YIIBTPa3ByKOBBIC BOJHEL YIIbTpasByK M €ro HCIob30BaHHE B MEAUIHHE H
TEXHHKE.

dnexrpomMaruuTHbIe KoNebanus 1 BotHbL. CBOGO/HbE JNEKTPOMATrHHUTHBIE KOJIeOaHus.
Konebaresbnplii KOHTYp, DNeKTPOMArHuTHOE TIONE. DIeKTPOMArHATHBIE BOJHEL CKOPOCTE
ANCKTPOMArHUTHBIX BOJIH.

CreroBbie BoHbL Passurue npeicTaBnenuii o TPHPOJE CBETA. 3aKOHBI OTPAKEHHS W
NPETIOMJICHHS CBETA.

Jlauszer. Qopmyita TOHKOH THAZLI,
JJIemMenThHI KBAHTOBOH QH3MKH
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Kgeantossie cBoficrsa csera. Ksanrtosas rumoresa Inanka. DoroanexTpudeckuii adhexr.

®@uznka aroma. Mojenu crpoenus aroma. Ombrr Pesepdopya.

Du3nKa aTOMHOTO AP U 3IEMEHTAPHBIX 9acThI,. COCTAB M CTPOCHYE ATOMHOTO a7pa.
PajmoaxkrusnocTs. PagioakTueHbIe U3MyUYSHUS i X BO3AEHCTBHE Ha JKHUBbIE OpraHH3MBI,

Beenennasi u ee dBoJIOIMA

Crpoenue n pazsurue Beenennoit. Mopens pacmupsiromieiics Beenennoii.

Mponcxoxaenne Conneuanoii cucremsl. CoBpemennas Gpuanyeckas KapTHHA MEPA.

PA3JIEJI 3. OCHOBBI XUMHHA
OBLIASI M HEOPTAHMYECKAST XUMMKSI
OcHoBHBIC DOHATHS ¥ 3AKOHLI XHMHH
Ilpeamer xumuu. Bemectso. Atom. Monexyna. XuUMHYECKHH /IeMEHT U dopMel ero
cyuecTBoBanust. [IpocTbie u clioknble BemecTsa.

[Mepuogugeckuii 3akon u Teproauueckan cucTeMaXUMUYECKHX 2JICMEHTOR J. W. Menaencena

Orkperrue [lepuonuueckoro sakoma. [leprogmaecKkas cHCTEMA XHMEUECKAX 2JIEMEHTOR A N
Menneneepa. 3nauenue I[lepuojmueckoro 3akoHa w [lepronuyeckoll CHCTEMBI XMMHYECKHX
anemenToB [l V. Menzeneera /uist pa3BuTHs HAYKH ¥ NOMAMAHUS XUMHIYCCKOH KapTHHBI MHPA.

Crpoenne BemecTna

Kopanentnas cesse: Henossipuas w nonspuas. Monnas cesizs. KaTHOHLI U AHUOHBI,

Merannnueckas cBs3b. Bojopoanas cesss.

Bopxa. PacTBopnl

Bona B mpupone, 6brry, Texunke u ma mpousBomcTEe. MHIMUCCKUE H XHMHUECKHE CBOMCTBa
BOJIEL. ONpecHEHue BOMIbI. AIDEraTHBIE COCTOSHHES BOAL H ce NIEPEXOAbl W3 OJHOrO arperaTtHoro
COCTOSIHHS B APYTOE.

Xumnaeckne peaknuy.
[lowsmie o xumuueckolt peaxrmm. THIBI XMMHUECKHX peaxuuii. CxopocTh peakiu M
(axTopeL, 0T KOTOPHIX OHA 3ABHUCHT.

Heopraﬂnqecxue CoeMHHCHHA

Knacenduxauus HEOPraHHMYeCKHX COCAMMNEeHWH MW uX CcBoMcTRA. Oxcupl,
KHCIIOTBLOCHOBAHHS, COJIH.
Honarne o ruapoamse coseil. Cpeltla BOJHBIX pacTBOpPOB  COJNICH: Kwuciag,

HeHTpanbHast, menounas. Bogopomsiit noxazarens pH pacTBopa.
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Meranasl. O6nme Gpuznyeckue 1 XUMHYECKHIE CROMCTBA METAIIIIOR.

Hemerannbl. O6mas XapakTepucTHKa IVIABHBIX TOAIPYIT HEMETALIOB HA npuMepe
ranorenoB. Baxneiinve coeUHEHMS METANIOB M HEMETAUIOB B npupojae H
XO3SUCTBEHHOHICATEILHOCTH YCTIOBEKA.

OPIAHMYECKAS XHMMS

Opraﬂﬂqec:me COCIHMHEeNHus

OcHOBHBIC MOJI03KEHHS] TCOPHH CTPOCHIS OPraHHYECKHX COE/MHCHHUIL.
Mmuoroobpasue opranudeckux coenunenuii. [loustue H30MEPUH.

Yraesopoponst. llpenenbirie 1 Hempe/IeibHbIE YTNCBOAOPOAsL. Peakius 1IOJIIMEPH3AIHH.
IIpuposHbie  HCTOYHHKH  yIIIEBOIOPOJIOB. YTieBomopoasl Kak OCHOBA MEKIYyHAPOIHOrO
COTPYAHHUYECTBA ¥ BAKHCUIIIMHA HCTOYHUK HopMupoBanus Oromxera PO,

Kucropoiconep:xamue oprangyeckye BemecTna. llpeacTaBuTEHM KHCIOPOACOACPIKAIIHX

OPraHuYCCKUX COCMMHCHNUH: METUIIOBBIH M STHIIOBKI CIMPTHL, IIUIEPHH, YKCYCHAS KMCIIOTA.

JKHUpbI KaK CIIOKHEIE 3DUPHI.

YIIIeBO/IBI: TTIOK034, Kpaxmall, NeJUII0I03a.

A30TCO/IepKaAIHe OPranHYeCKue COSIHIEHHs. AMUHEL, AMHHOKHKCIIOTLI, Oesku. CTpoenue

1 buonorndeckas QyHKIus OENKOB.

Xumust u oicusne

XuMHSI ¥ OPraHM3M 4eioBeKa. XHMUUCCKHE OJIEMEHTH B OpraHusMe YeJoBeKa.
Oprannyeckue 1 HeopraHuyeckue BeuiecTsa. OCHOBHBIC KU3HEHHO HEOBXOIUMbIC COE/IUHCHHUSI:
OesIKy, YrIEROIbI, KUPBL, BATAMUHLL YTNEBOMLI — INABHLIH MCTOUHUK OHEPIUM OpraHu3Ma.
Pons xnpos B oprarusme. Xosnectepui u ero porb B 310poBke uenopexa.

MuHepanbHble BEIeCTBa B NPOYKTAaX NHTAHHS, [HINEBBIE JOGABKH. Chanancuporantoe
MUTAHHUE.

Xumust B ObiTy. Boma. Kawectso Bomel. Morompe w gmersime cpeacrsa. llparuna
OezonacHol paGoThI O cpecTBAME GBITOBON XMUMHUH.

Ponb XMMHYECKHMX 2JIEMEHTOR B KM3HH pactenui. Yaobpenus. XMMHUECKHME CpejcTBA

3aIHTEI PACTCHUHR,
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PA3JEJI 2. OCHOBBI BUOJIOI'UU

buosiorus — coBOKynAROCTL HayK 0 WHBOIH Npupoae. MeTobIHAYIHOr0 NO3HANYS B GHOIOIHK

JKuBast npupoja Kak o0BeKT uzydenus GHONOrun. MeTob! CCIeNOBAHNS JKHBOM DPUPOJIBI B
Ouosornn. Onpenenenne KU3HU (C IPUBJIEYEHUEM MAaTEpHAIA W3 Pas3fienoB QU3NKH U XUMHUK).
Y POBHH OpraHu3aliy KU3HH.

Kierka

Vcropus wmsygenust wietkn. OCHOBHBIC IOJOKEHMS KIETOYHOM teopun. Kierka —
CTPYKTYPHO-OYHKIMOHATbHAS (dJIeMEHTApHAsA) SIHHUIIA KH3HH,

Crpoenue kmetku. IIPOKapHOTE U 3YKAPHOTEL — HHU3IIAE H BBICIINC KIETOUHbIE OpraHu3MBbl.
OCHOBHbBIE CTPYKTYPHBIC KOMIIOHCHTHI KIETKH DYKapHoT. KieTounoe anpo. OyHkuus sypa:
XpaHCHHC, BOCIIPOM3BCACHUE M Iepeiata HaCeNCTBEHHONH HHOOPMALMK, PErYISIAS XUMHUECKOH
aKTHBHOCTH KJICTKA. CTPYKTYpa ¥ GYHKIHE XPOMOCOM. AYTOCOMBIH ITOJIOBbIE XPOMOCOMBEI.

Buonoruueckoe 3naueHue XMMHYECKHX DIEMEHTOB. Heoprannueckue BelecTBa B cocrase
KJIeTKH. POllb BOJIBI KAK paCTBOPUTENSI U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH CPEIbI OPraHu3MOB.
YriaeBoapl M mamuael B Kinetke. CTPYKTYpa M GHONOIMYECKHE (yuxupu 6enxos. Crpoenne
HYKICOTHIOE M CTpYKTypa nomunykneotuineix nemedt JIHK u PHK, AT®. Bupycsl u
bakreprogaru. Heknerounoe cTpoeHue, KU3HCHHBI MK ¥ €ro 3aBHCHMOCTE OT KIETOUHBIX
dopm xu3nn. Bupycs: — B030ymurenu MHQEKIHOHHLIX 3a00eBanNH; oHITHE 06 OHKOBHpYCaX.
Bupyc nmmynoneduunta genosexa (BUY). Mpodunakruka BHUY-undexuun.

Opranuszm

Opranusm — enuroe nenoe. MuorooGpasue OpraHu3MoB. OOMEH BEIIECTROM W SHEpruei ¢

OKPYXAIOMEH Cpejioi Kak HeOOXOIUMOEC YCIIOBHECYIECTBOBAHMS KUBLIX CHCTEM.

CrocoGHOCTL K CaMOBOCIIPOM3BEJICHHIO — OJHA W3 OCHOBHBIX OCOGEHHOCTEH IKHBEIX
Opranu3moB. Jlenenne KIeTKH — OCHOBA POCTA, PASBUTHS H PA3MHOKEHUS opranuzMoB. becrionoe
pasmnoxcenue. IlosoBo#  mpomecc w  mONOBOE  pasMHOKEHHE. Onnonoreopenne, ero
OHONOruyYeCKOe 3HaAYCHHE.

Toustve 06 wHAMBHIYAIBHOM (onTOrenes), oMOpHOHATBEHOM (omGpuorenes) u  noct-
IMOPHOHANBEHOM PasBHTHH. MHMBIIyansHOE Pa3BHTHE YENOBEKA H €10 BOIMOKHEIC HapYIIEHHS.

Obume npencTasiieHns 0 HACIEACTREHHOCTH 1 U3MeHIHBOCTH. | eneTHyecKas TEPMUHOJIOTHS H
CHMBONIHKA. 3aKOHOMEPHOCTH HacieqoBanus. Hacegopanue IPU3HAKOB Y YelloBeka. [losjoBble

XpomocoMmel. Hacnencreennsie 6onesHy ueosexa, ux IIPHYHHEEL W TpodunakTrka. CoBpeMeHHBIE

NpeACTaBIICHHAS O T'€HE U I'eHOME,

[eneruyeckue saxonomeprocT wsmenunrocTr. Knaccuduxarms (hopM H3MEHYHBOCTH.
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Bnvsinue MyTareHoOB Ha OpPraHW3M YeJIOBEKA.

Ilpenmer, 3amaun u mMerojbl cenekiuu. | eHeTHuecKue 3aKOHOMEPHOCTH CeJIeKIMH. YucHue
H.H. Basunosa o wuenrpax MHOTOOOpasus M  IIPOMCXONICHUS KYNbTYPHBIX PpacTeHHH.
BrorexHonorus, ee 10CTHKCHHUS, 1IEPCTICKTHURB! PA3BUTHSL.

Bup

OBOMMOIMOHHAS TEOPHA U €& PONb B (JOPMUPOBAHHH COBDEMEHHOW €CTECTBEHHO- HAY4IHOH
kapTuuel Mupa. Buj, ero xpurepun. IMomysasums kak cTpyKTypHas eHHWIA BHA M SBONTOIMN.
CunTeTHyecKkas TEOpHs SBOJIOLUH (CTD). Ipwxympe cuibl SBOMIONHE B cooTseTeTrn ¢ CTD.

Pesynsrater  ssomonun. CoxpaHenue MHOrooOpasusi BHAOB Kak OCHOBA YCTOWYIHBOTO
pasButus  Ouocepnr. IIpuuwmpl  BoMupanus BugoB. Buojordyeckmii mporpecc
Buonoruueckuii perpece.

['MoTessl NPOMCX0XKACHNS KHU3HA. Y CIIOKHEHHE KMBBIX OPTaHU3MOB HA 3eMie B nporecce
SBOJIIOIAH. AHTPONOTCHE3 W €ro 3aKOHOMEPHOCTH. JOKa3aTeqhCTBA POJCTBA UEJIOBEKa C
MIICKONUTAIOMIAMM  JXKMBOTHBIMH. ~ JKOJIOTHYeCKHe (AaKTOpLl aHTPOIIOTEHE3a:  YCIOKHEHHE
MOIYIAIHORHOH CTPYKTYDPBI BUJA, W3TOTOBICHHE OPY/Mil TPY/a, HEPEXO] OT PACTHTENHLHOTO K
CMCIIAHHOMY THITYy IHUTAHMS, MUCNOJbL30BaHHE OrHs. [TosBNIEHHE MBICIUTENBLHON NESTENbHOCTH W
4IeHOpas/IenbHON peun. [Iponcxoxienne yenoBedeckux pac.

FKOCUCTEMBI

IIpe/iMer ¥ 3324 OKONOTHH: yYeHHE 00 3KOJIOIHUECKUX (axTopax, yyenue o coobiecTnax
OpraHuM3MoB, yuenue o duochepe.

Oxonoruyeckue (GaKTopsl, OCOOEHHOCTH HX BO3ACHCTBUA. DKONOHUECKAs XapakTepHCTHKA
Brja. [lonsrue 06 sxonoruyecknx cucremax. [lenu IATaHUs, TPOPHIECKHe YpoBsHH. broreoueHnos
KaK sKocHcTeMa.

brocdepa — rnobaibnas sxocucrema. Yuenue B. U. Bepuajckoro o ouocdepe. Pons xusbx
OpranusmMoB B Ouocdepe. bruomacca. Buonormueckuii kpyrosopor (Ha mpuMepe Kpyrosopora
yraepona). OcCHOBHBIE HAIPABICHWS BO3ACHCTBHS YelOBeKa Ha Guocdepy. Tpanchopmanms

CCTECTBEHHBIX DKONOrHYecKux cucreM. OcobennocTn aArpoOSKOCHCTEM.

Paznen 3. OCHOBBI 3KOJIOTUU

Beepenue.

OObeKxT u3ydeHHs SKOJIOTMH — B3aUMOJCHCTBHE JKMBBIX CHCTEM. Hcropust pazsutus
oKoJIoTHH. MeTojisl, MCHONB3yeMble B 3KOJOTMYECKHX HCCICAOBAHUAX. PONb SKOJIOTHU B
bopMHPOBaHUU COBPEMEHHO KapTHHbL MHPA U B IIPAKTHYECKOH JIESTCILHOCTH JIOLCH.

3HauCHHE SKOIOTHY B OCBOCHHH NMPOGECCHH U CHEIMATBHOCTEN CPEIHEro pO(ECCHOHATBHOTO
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obpazoBaHus.
IKOIOrHsl KAaK HAYIHAS M CIMILUIHHA.

O6mas s>kosorns. Cpeja obuTanus u (axropsl cpensl. O0mHe 3aKOHOMEPHOCTHICHCTBHS
daxropos cpearr na opranmsm. Ionymsims. Dxocucrema. Buocdepa.

Counanbuas sxonorns. [Ipever usyyenns counansnoi sxonorun. Cpesa, OKpYKaroIas
HesIoBeKa, ce crennpuKa 1 cocrosaue. [lonsitue «3arpsasnenne cpemsy».

Ipukaaanasn sxonorusi. DKONOTHYECKHE TPOOIIEMBI: PErMOHATBHbIE U ITOBATBHEIC, [Tpu-
HMHBI BOZHHKHOBEHUSI MNIOOATBLHBIX 3KOJIOTMYECKUX TIPOBIEM.

Jemoncrpanuu.

Okounorayeckue GaKTophl M KX BINSIHAE HA OPraH3MBL

MeXBH/IOBbIE OTHONIEHNS: KOHKYPEHIUS, CUMOHO03, XHIHUIECTEO, ApazuTH3M.

Cpena o0uranns 4e/10BEKa | YIKOJIOTHYECKAs Ge301aACHOCTD.

Cpena oburanns genosexa. OKpyXKaiomas JeloBeKa cpe/ia i €€ KOMIOHEHTEL
Ecrecrsennas u nckycersernas cpetsl obutanus yenosexa. ConpanbHas cpena.

lopopckan  cpena. Topoackas xeaptupa ¥ TpeGOBaHus X €6 HKOJOMHIECKOM
Oesomnacrocty. Illym u BuGparus B ropojickux yenousx. Biusiame IyMa ¥ BHOpaluy Ha3[0pPOBhE

IOpoOJACKOro 4yejioBeKa.

IKOJIOIMYECKHE BOIPOCHL CTPOUTENLCTBA B IOpOAE. IKOTOFHUYSCKHE TpeboBauus K
Opranusalliil CTPOMTCIILCTBA B ropoje. Marepuainl, HCIONb3yeMble B CTPOHTEILCTEE IKHJIBIX
AAOMOB M HEWHIbIX nomemennd. Mx skomoruueckas GesonacHocts. KoHTpomb 3a KauecTBOM
CTPOUTETBCTRA.

Cenbexan cpema. OcoBeHHOCTH cpefbl OOMTAHHS YeOBEKA B YCIIOBHSIX CEJICKOM
MecTHOCTH. CellbCKoe X034HCTBO H ero SKONOTHYECKHE TPOBIEMBL.

Jemoncrpauus.

Cxema arposkocucTemsl.

Konnenuus yeroliuusoro pazsurasi.

Bo3BHKHOBEHHE KOHNENUHHE YCTOWYHBOro PasBUTHSL. [N06aibibie OKOLOZUYECKie
npobnemvl u cnocofvr ux pewtenus. Bo3HNKHOBEHHE SKONOIHYCCKIX IOHSTHE «YCTOMYHBOCTEY» H
«YCTOWYHBOE PA3BHTHEY.

«YCeTOHYHBOCTD W pazBuTHEY. ClIOCOO! PELICHHAS JKONOIHICCKIX npobnem B
pamMKax
KOHLIEMIUK «YCTOHYMBOCTS W PasBHTHEY. DKONOIHYECKHH CINEl M HHIEKC UYeOBEYeCKoro
pasBHTHSL.

Jemoncrpanumn.

Hcronp3oBanue pecypcoB  pasBHTME 4eNOBEUECKOTO TMOTCHIHANA. Hunexe <«Kupoi
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TUIAHETHIY.

DKOJIOTHYECKHH Clle).

I. Oxpana npupoasl.

IIpapopooxpannas aesTenbHoCTs. Hemopus oxpane npupeds: ¢ Poccuu. Tunsiopranu-
3aLMH, COCOOCTBYIOMMX OXpaHe IpHpPOjb. Ocob0 OXpaHseMble HPUPOIHBIC TEPPUTOPHN U HX
3aKOHOMATENILHBIN CTATYC. DKOJIOTMIECKME KPH3HCHI H OKOJIOTHYECKUE CUTYAIHH. DKOMOTHYECKIE
npobnemsl Poccun.

Hpupogusie pecypest ©  wWx  oxpama. lIpuposiHo-TeppATOpHANIEHBIE  ACTICKTEI
dKoorudecKkux npobdnem. [IpuposHsIe pecypebl 1 cocoBbl HX OXPAHEL. Oxpana necHBIX pecypcos
B Poccuu. BO3MOXKHOCTH yHpaBIeHHs SKOIOMHYECKHMH CHCTEMAMM (Ha TpuUMepe JIeCHbIX
OHOreoneH030B U BOAHBIX OHOIIEHOZ0R).

Hemonerpanmu,

Spycnocts pactuTensHOro coobiectra.l [umessie Heny 1 ceTy B Ouonenose.

Kpyroeopor memects u npespamenue sHeprun B skocucreme. 0co6o OXpaHsIeMBIe

pUpoaHEie TeppuTopun Poccnn.

I PHMEPHLIC TCMBbI JOKJIAN0B.

1)Bo30o0HoBisIEMbIE ¥ HEBO30OHOBISEMEBIE PECYPCHL  CHIOCOBHI peIIeHus npodIeMEI

HCYEPIIAEMOCTH.
3) Vicropus u pa3BuTHE KOHUCIIMH YCTORYHBOTO PA3BHTHSL

4) Opr}I(alOIIIElSI Cpela | €€ KOMIIOHEHTRI: Pa3JIMYHLIC B3TJISALI HE oany npoSnemy.

5) OCHOBHBIC 9KOJIOTHYECKHE IPHOPHTETHI COBPEMEHHOIO MUPA.

6) Ocobo mHebGnaronpusiTHble B KONOMHYECKOM OTHOMICHHH TeppuTtopun  Poccuu:
BO3MOJKHBIE CITOCOOBI pEIIeHHUS TPOOIIEM.

7) Ocobo oxparsemMble TIPAPOJHBIE TEPPHTOPHH H HX 3HAUYCHHE B OXPaHe MPHPOJIBL.

8) Ilonynsius Kak sKoorMuecKas equamnA.

9) IlpuynHBl BO3HUKHOREHNS JKOIOTHYECKIX 1pobiem B ropoje.

10) [Ipobirempl BosmbIX pecypcoB ¥ criocofbl X pemenns B PoccHu.

11) ITpobnembl TOYBEHHOM IPO3UM 1 CIIOCOOHI ee pewenus B Poccuu.

12) TIpo6neMe! yCTONYMBOCTH ECHBIX SKOCHETEM B PoccHit.

13) Cuctema KOHTPOIIS 32 SKONOTHIECKON GE30TIACHOCTRIO B POCCHH.

14) Cospemennble TpeGOBaHMA K DKOJOTHUCCKOH GE30MACHOCTH IIPOAYKTOBIUTAHHS.

15) CtpykTypa nKONoruyecKkoil CHCTEMBbL.

16) TBepable ObITOBBIE OTXO/(BI ¥ CTIOCOGH! PEMICHHS NPOOIEMEI HX YTHIIM3AIMH.

17) Suepreruyeckue pecypes! u Hpo6ieMa UX HCUEPIIAEMOCTH.
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OcBocnue cosepxanus pasjena yuebuoi jucummmns «@U3UKA» 06ecrieunBacT 10CTHKEHHE

06}"{8.'IOIIIHMHC$I CICAYIOIHUX PE3YJILTATOB:

° AUHHOCIHBIX:

JI1-9yBCTBO TOpIOCTH ¥ YBaXKeHHs] K MCTOPMY M JOCTHIKCHUSAM OTEUECTBEHHOM husnyeckoit
HAyKH; (U3MYECKH TPaMOTHOE IOBEJCHHE B INPODCCCHOHATIBHON EATENBHOCTH U ObITYy TIpH
obpainenyy ¢ mpuOOpamMu U yCTpOHCTRAMH;

JI2-roTOBHOCTb K OPOIOIBKEHHIO 0OPAZORAHKS ¥ MOBBIIIEHMIO KBanu(UKAIMKA B U3OpapHoi
npodeccHOHANBHON JCATENLHOCTH W OOBEKTHBHOE OCO3HANME PO (PM3MYECKMX KOMIETEHIMH B
3TOM;

JI3-ymenue ucmonn3oBath JOCTHXKEHMS COBPEMEHHOM (H3MUeCcKOl HAYKM M (U3MUCCKUX
TCXHOJIOTHH  Ulsl  MOBBUNEHHS COOCTBEHHOrO HMHTEJUIEKTYABHOTO DA3BUTHS B BBIOPaHHOH
PO eCCHOHAIEHOM JIEATENHOCTH;

JI4-ymenue camocTosTEEHO IOBLIRATE HOBLIE Jis cebs dusnueckne 3HaHUs, HCTIOMB3YS IS
3TOTO JIOCTYIIHBIE HCTOYHHKH HH(OpMAIIHH;

JI5-ymenne BrIcTpanBaTh KOHCTPYKTHBHBIE B3ANMOOTHOIMIEHHS B KOMAHIE 110 PELICHHIO 00IIHX
3az1ay;

JI6-ymenne ynmpasnare CBOeH I03HABATENBHON [ESTEIBHOCTHIO, IPOBOJIMTL  CAMOOIEHKY
YPOBH:1 COOCTBEHHOTO MHTEIUICKTYaILHOTO PA3BHUTHSI,

s MeMmanpeomMemmnpix:

Ml-ucrionb3opanue pasnMYHBIX BHAOR ITO3HABATENLHON  JICSTEIHHOCTH JULsl  peIUICHHS
dusMYeckux 3a/a4, IPHMEHECHIE OCHOBHBIX METOIOB MO3HAHIS (1abnio/IeHus, ONUCAHNS, H3MEPEHHS,
OKCTICPAMENTA) /ISl M3YYEHNUs PA3IMYHBIX CTOPOH OKPYKAIOMEH JCHCTBITENEHOCTH;

M2-ucnons3oBanne  OCHOBHBIX UHTCIUIEKTYallbHbIX  OTEpallMii: IOCTAHOBKH  3a/aym,
(hOpPMYITMPOBAHHS THIIOTES, AHATH3A U CHHTE3a, CpaBHECHHs, 000OUICHYS, CHCTEMATH3AIIHH, BBISIBICH S
MPUYHHHO — CIIEJCTBCHHBIX CBA3CH, MOHWCKA aHANOroB, HOPMYIUPOBAHUS BBIBOJOB IS H3yYCHUA
PasIHYHBIX CTOPOH (DU3MYECKUX OOBEKTOB, SBIEHWH U NPOLECCOB, € KOTOPBHIMH BO3HHKAET
HEOOXOMMOCTh CTAIKHBATECS B TPOGECCHOHATBHOMN chepe;

M3-ynmeHne renepupoBaTh HACH M ONPENENIsTh CPEACTEA, HEOBXOMUMbIE JUISL X PEeaTH3aIH;

M4-ymenue ucnoas30BaTh pasmuuHbIe HCTOUHMKY 115 nojtydenus puznyeckoit undopmannu,
OLIEHUBATE €€ JOCTOBEPHOCTD;

MS5-yMenune anau3npoBath ¥ NpeacTaBsTh HHOOPMAIHIO B PA3JIMYHBIX BH/IAX;

M6-ymenre nyONHYHO UPENCTARNSTH PE3YIBTATHl COBCTBEHROTO UCCIEIOBAHHSI, BECTH

AHCKYCCHH, TOCTYTHO U TAPMOHHYHO COYeTas COfepIKanue i opMbl IIPEACTABISIEMON HHPOPMALITN;
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° npeomemmbIx:

ITI-chopmuposannoCcTs NpeCTABICHHE O POl U MecTe QHIHKA B COBPEMEHHOM HaydHOM
KapTMHE MHpA; TMOHMManue (U3NYECKOU CYNIHOCTH HaOMOmacMbIX BO BceleHHOM ABJICHHUH, poJId
busuxn B dopmuposaHnn Kpyrozopa u (yHKIMOHAILHOMN TPAMOTHOCTH YEJIOBEKA JUIS peleHHs
NPaKTHYECKUX 3a/1a4;

[12-BnajieHre OCHOBONOIArAOIUMH DHIHICCKIMY TIOHATHAMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH
1 TCOPUAMM; YBEPCHHOE HCITOJIB30BaHUE PUIMYECKON TEPMUHOJIOTHA ¥ CHMBOJTHKH;

II3-Bnagenne OCHOBHEIMH METOJAMH HAYYHOTO MO3HAHMS, UCHONB3YyeMbIMY B (u3uKe:
HabIIOICHHEM, OIIMCAHHEM, U3MEPEHHEM, IKCIEPUMEHTOM;

I14-ymenue oOpabateiBaTs pesynnTaTsl M3MeEpeHuil, OOHapy)KMBATh 3aBHCHMOCTH MEKTY
(PH3HIECKUMM BETMYHHAME, OOLACHATE TTOTYYSHHbIE Pe3YJIBTATLL ¥ J1e/1aTh BLIBOJILI;

[15-chopmuporarrocTs ymeHns pemars Gusnueckue 3a1a9u;

[16-copmrposanHOCTs yMeHHS PUMEHSTH TIOMYYeHHBIE 3HAHMS JUTS OObICHEHHS YCIIOBHI
IPOTEKAHUs (DUINYECKUX SBICHUH B TpPHPOAE, MPOhECCHORANBHOM chepe u ans mpuHATHS

MMpaKkTHYeCKHuX pCIIIeHHﬁ B MTOBCEAHEBHOH KHU3HHA,

[I7-chopmMupoBaHHOCTE COBCTBEHHON NMOMIMY 110 OTHOIICHHUIO K ¢usugeckoit uHboOpMaruy,

HOJTy‘-laBMOﬁ M3 PasHbIX HCTOYHHUIKOB.

OcBoenne comepwanns pasgena  yue6molt juemmmumas:  OCHOBBI BUOJIOTUH
00eCTeTHBACT NOCTHRCHAE 00y SAIOMUEMHCS CIIeAYIONIAX pe3yabTaTOB:

JInanocTHLIX:

JI1 - chopmuporarsoCTs 4yBCTBA FOPHOCTH U YBAYKEHHA K MCTOPHU U JTOCTHKECHUSIM OTEYECTREH-
HOM OHOIOrUYecKo HayKH; IPE/ICTABICHHS O 1eTOCTHOMN ECTCCTBCHHO-HAYYHOH KapTUHE MHPA;

JI2' - nonumanve B3aMMOCBS3M H B3aHMO3ABHCHMOCTH €CTECTBEHHDIX HAYK, WX BJIMSIHUS Ha
OKPYKAIOMIYIO  CPely, OSKOHOMMYECKYIO, TEXHOJOTHUECKYIO, CONHUANBHYIO M STHYECKY1O chepnl
JIEATETLHOCTH YENOBEKa;

JI3 - cnocoGHOCTE HENOTB30BATE 3HAHMUS O COBPEMEHHOH! €CTECTBEHHO-HAYYHON KapTHHE MHpa B
00pa3oBaTECILHON M IIPOYECCHOHATLHON e TENLHOCTH; BO3MOKHOCTH HHGOPMAIOHHON CpeIBI Just
obecneyenus MPOIYKTHBHOIO caMOOGPA30BAHHS;

JI4 - Bnajpenue KymbTYpod MBMIUIEHHS, CHOCOGHOCTH K 0000UIECHMIO, aHANH3Y, BOCHPHSTHIO
MHOOPMAIKH B OOJIACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE LE/H 1 BLIOODY TIyTEH ee JOCTHXEHHS B
IpodecCHOHANLHOM chepe;

JI5 - cnocoGHOCTE pyKOBONCTBOBATBECS B CBOGH NESTENBHOCTH COBPEMEHHBIMH ITPUHIMIIAME
TOJIEPaHTHOCTH, HANOra M COTPYAHHYECTBA; 'OTOBHOCTE K B3aUMOJIEHCTRBHIO C Koneramu, padore B
KOJUTEKTHBE;

JI6 - roTOBHOCTS HCIOIB30BATEL OCHOBHBIE METOTHI 3ALTATEL OT BOIMOMCHEIX TIOCIECTBUY aBapuii,
KatacTpod, CTHXUHHBIX OCNCTRHIH;

JI7 - obnaganme wapbikamu Gezonacnol paboTsl BO Bpems MTPOEKTHO-HCCIIENOBATELCKON |
OKCIEPUMEHTAIILHON JEATENBHOCTH, IIPY HCIOB30BAHAN 11a60paTopHOro 000PYMOBAHMS;

JI8 - cnocoBrocTs wWcmons3oBaTh MPUOOPETEHHBIE 3HAHMS M YMEHHS B [IPAKTHYECKON
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7.MATEPHAJIbHO-TEXHUYECKOE M YYEBHO-METOJAUYECKOE OBECIIEUEHUE
7.1. TpeboBanusi K MEHHMAILHOMY MATEPHAILHO-TEXHHIECKOMY H y4eGHO- METOJHYECKOMY
0OeCMEeTeHHIO YCIOBHI PeaTH3ANMA NPOTrPaMMBbl JHCHMILIMHBI TIPETONAraeT HaTHIHe YIeOHBIX
KaOWHETOB 10 (H3WKEe, XUMHH, OMONIOrMH, B KOTODBIX MMEETCS BO3MOXKHOCTH OBECIICUMTS
cBoGOAHBIH A0cTYN B MHTEpHET BO BpeMs! y4eOHOTO3aHATHS ¥ B HEPHO/ BHCYUEOHOH JIeSTENbHOCTH
obyuaronmuxcs.

B cocrae xabuneros no dusnke, xumuu, GHONOrMH BXOAST MAGOpaTOpUM ¢ nabopanTckoit
KOMHAaTOH.

Ilomemenns kaGHHETOR (HU3MKM, XMMHM W OHOJOTHH HOIDKHBI YAOBJIETBOPATL TpeboBaHUSIM
CanntapHO-oNMAEMHONOrHYeCKHX npasun u nopmarieoB (CanlluH 2.4.2 No 178-02) u OwbrTh
OCHAILEHBI THIOBBIM O0OpYIOBAHHEM, YKa3aHHBIM B HACTOSIMX TPEOOBAHHUSK, B TOM YHCIIE
CIICLHATM3MPOBAHHOM yueOHOM MEOENBIO U CpeicTBAMYU O0YUEHM S, TOCTATOYHBIMY ISl BBITTOTHGHHS
TpeboBanui K YPOBHIO HOATOTOBKH 06 YYaIOIIUXCS.

B xabunerax mMeercs MynbTHMENu#HOE 0GOpYZOBaHHE, NMOCPEACTBOM KOTOPOO YUACTHHKH
00pa3oBare/bHOrO MpolEcCa MOTYT IHPOCMATPUBATE BH3YAIBHYIO uHpOpMALHIO 1O  (U3HKE,
CO3/1aBaTh IIPE3EHTALIUY, BUICOMATEPHAIIB | T.11.

B coctaB yueGHO-METOJMYECKOTO M MATEPHATBLHO-TEXHHUYECKOTO O0BEeCeUeHH s IPOrpaMMBI
y4eOHOM ucHumuHbl « ECTECTBOZHAHUE BXOJIAT:

* MHOTO(QYHKIHOHAITLHBIH KOMILIEKC IIPENOIaBaTe s,

* HAMJIS/IHBIC TT0COOUS (KOMILIEKTBI y4eOHbIX TaONHL, JIAKATOB, MOPTPEThl BhIIAIOIMXCI YUEHBIX B
00JIacTH €CTECTBO3HAHUS U T.11.);

* HHGOPMAMOHHO-KOMMYHHKALMOHHBIE CPEICTRA;

* DKPAHHO-3BYKOBBIE TTOCOOMS;

* KOMITJIEKT 3JIEKTPOCHA0KEHUS KaBUHETOB;

* TEXHWYECKHUE CPE/ICTRA 00yUYCHHS;

* ACMOHCTPALOHHOE 000py0BaHue (0OIIEro Ha3HAUCHHS! ¥ TeMATHYECKHE HAGOPLI);

* naboparoproe 060py/opanue (0OLIEro HA3HAYCHHS W TEMATWUECKHE HAGOpPBl, B TOM HHCIE TS
MOCTAHOBKH IEMOHCTPAIIHOHHOTO ¥ YHEHHYECKOTO DKCIICPHMEHTE, PEAKTHBEI);

¢ CTaTH4YCCKWE, NHHAMWUYECKUE, AEMOHCTPAHOHHEBIC W pa3/laTO4yHble MOIEITH, BKITFOYass HATY paJIbHbIE

OOBEKTEI;
* BCIIOMOTaTeNbHOE 000PyI0BaHHTE;

® KOMIJICKT TEXHUYECKOW HOKYMCHTAIIMH, B TOM 4YHCJIE Imactiopra Ha cpencTra 06}/‘{6}{1451,
MHCTPYKIHH [T0 MX UCIIOIB30RAHUIO U TCXHUKE 6630H3.CIiOCTP1;

* OuOnuoTeUHbIH GO/,
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B Gubmmoreunsii  QoHJ BXOAAT y4eOHMKY, YUCOHO-METOJMYECKHE KOMILUIEKTHI (YMK),
obecrieunBalomMe ocBoeHue yueGHoil aucummmanbl «Ecrectoznanmen, PEKOMEH/IOBAHHEIE WM
JOITYINEHHBIE TS UCTIONB30BaHUS B MPOMECCHOHAIILHBIX 00pazoBaTe/IbHBIX
OpraHu3almsx, peamusyromux  o0pa3oBaTeNbHYId  IPOrpaMMy  CPEJIHETO
obuieroobpasosanus B npesenax ocsoenust OINOIT CIIO na 6aze ocHOBHOTO 061IEro obpazoranusi.
bubnmuoreunsiit  donn CO/IEPIKHT dusuueckEe  DHIMKIONEIWM, ATJACKl, CIIOBApH,
CIPABOYHMKA TI0 GM3HMKE, XMMUH, OHOJOIMH, HAYIHYIO | HAYYHO-IIOMYIISIPHYIO  JIATEPATYPY
CCTECTBEHHO-HAYYHOIO COAepiKaHusl. B mpoliecce OCBOGHHS NporpamMmbl yueGHON IUCIIHIITHHEL
CTY/ICHTBI JIOJKHBI HMMETh BO3ZMOXHOCTH JIOCTYNA K DJIEKTPOHHBIM YYeOHBIM MaTepHanam o
€CTECTBO3HAHMIO, BKIIFOYAS QU3MKY, XMMHIO, OMOJIOTHIO, HMEIOIAMCS B CBOGOIHOM [OCTYIIC B CETH

MaTepreT (31eKTpOHHEIM KHATAM, HIPAKTHKYMaM, TecTam, MaTepratam EI™D u 1p.).

7T2UH®OPMAIITMOHHOE OBECTIEYEHWE OBYYEHUSA

OCcHOBHBIC HCTOYHMKH:

Caenwo O. E. Ecrectosnanue : ye6Grnoe mocobue / O. E. Caenxo, T. TI. Tpymuna, O. B.
Jlorsanenxo. — Mocksa : KuoPyc, 2020. — 363 ¢. — (Cpenauee npodeccroHansHoe obpazoBanue).
— URL: https://www.book.ru. — Pexxum noctyna: mo mommcke.

JonoJHATeILHAY JMTEPATYDA

l'openor A. A. Ecrecrsosuanue : yueGuoe mnocobue i CIIO/ A. A. ['openoB. — 4-e w3,
nepepab. w jgon. — Mocksa: Msmatenscrso [Opaiit, 2020. — 355¢. — (Ilpodeccronansroe
obpasosanne). — URL: https://urait.ru. — Pexxum nocTyna: no mojmicke.

Crpensnux O. H. Ecrectrosnanue : yge6roe mocobue mis CI10 / O. H. Crpenbank. — Mocksa :
WMspatemserso  IOpaiit, 2020. — 223 c.— (Ilpodeccuonansioe obpazosanme). — URL:
https://urait.ru. — Pesxum gocryna: mo mojmnucke.

HnTepuer pecypent:

1. www.agp.edu.ru (BapHaHTBl WHAMBHAYAIBHBIX JOMAINHHX 3aMaHiil ) KPATKMi KOHCIEKT Jyis

BBITTONTHEHUS 33/IaHKH, CIIPABOYHBIE MaTepraltsl)2. www.nre.edu.ru—y4efSHoe mocobue

3. www.grandars.ruyshkola/estestvoznanie/osnovnye-QcuoBHble N PUHLHIIL] COBPEMEHHOIO

CCTECCTBO3HAHUS

4. www kirensky.rwstud/natural/natural 1.pdf-naykancopemennommipe 5. www.rudoes.exdat.com

6.www. class-fizika. nard. ru («Knacc!nas gocka s moG03HATEMBHEXY).

7.www. physiks. nad/ tu («®u3nKa B aHAMAIHIX»).

8. www. interneturok. ru («Bueoypoku 1o npeameram MKOILHOMN HPOrPaMMEIY).

9. www. chemistry-chemists. com/ index. html (snextponmbIi xypran «XuMuKH 1
xumas»).10.www. hemi. wallst. ru («Xumus. O6pazoBaTensubIit caifT s [IKOJTLHUKOBY).
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11.www. alhimikov. net (O6pasoBarensubiii caiit jns mxomenukoB). 12.www. chem. msu. su

(Onexrponnast GUONHOTEKA 110 XUMUH).
13.www. hvsh. ru (Gxypran «Xumus B wxoney). 14.www. hij. ru Gxypran «Xumus u JKHU3HBY).

I5.www. biology. asvu. ru (Bes Ouonmorms. CoBpemenHas OMONOTHS, CTATHH, HOBOCTH,

ounbnnorexa).

16.www. window. edu. ru/ window (EjmuHoe OKHO focTyna K 06pa3oBaTEILHBIM pecypcam

Hureprera no Guonoruu).
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8.

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEBHOWM IESITEJLHOCTH

Konrpons ¥ onenka pesynsTaToB OCBOGHWs yueOHON IMCHMIUTHHBI —OCYIIECTBIISETCS

IIpENoAapaTc/icM B TIpoLecce IPOBEACHMS NPAKTHUYECKHX 3aHATHH, TECTHUPOBAHMA, 4 TaKXKe

BBITIOJIHCHHS 00Y4YaIOMMMKCS HHJIMBHIYAIbHBIX 33JaHUi H LIPOMEKYTOUHOM aTTecTaiyei.

MGTOIH::I KOHTPOJIs1 HANIPABJICHLI HA HPOBEPKY OGYLIH.EOIILHXCH:

v

— BBIIIOJIHATL YCIIOBHS 3/JaHHsl HA TBOPUECKOM YPOBHE C IPEICTABIEHHEM COOCTBEHHOM

[O3HMIIKH;

— JIeTIaTh OCO3HAHHBIH BEIOOP COCODOB ACHCTBMI W3 paHee H3BECTHBIX;
—OCYIIECTBIIATE KOPPEKIHIO (MCIIPABIIEHNE) C/ICTIAHHBIX OLTHOOK HA HOBOM YPOBHE

npeaiaraeMbixX 3aaHui ;

v' — paboTarh B IpyIIe U NPe/ICTARIATS KaK CBOIO, TAK ¥ HO3HIAIO TPYIIEI
Coaepixanme Xapam—'rcpncmlca OCHOBHBIX BH/IOB /ICHTENLHOCTH ciy;xe;rmn KonTpoas n
o0yuenus (ma yposHe yue0nBbIX JAelicTRHAIN) oneHKa
Pe3VJILTATOR
Beenenue OHU3UKA
Pasgurie cocobHOCTEH SCHO M TOYHO M3JIAraTh CBOHM MBICIIH,
JIOTMYECKH OOOCHOBBIBATL CBOIO TOUKY 3PCHHS, BOCHPHHUMATE | Texymmii
M aHaM3UpoBaTh MHEHUsE COOECeHMKOB, TPH3HABAs IPABO | KOHTPOJL B
Apyroro 4enoseka Ha wHoe muenwue. IlpuBenenue nprmepor | dopme:
BIIMSIHUSL OTKPBLITHH B (PU3MKEC HA NPOrpecc B TEXHHKE H | - YCTHOT'O
TEXHOJIOIWH MPOU3BO/ICTRA U IMCBMEHHOro
Kunemaruka Mexanuxa orpoca;

Osnaxomnenue co crnocobamu OIUCAHHSI - 1abopaToOpPHBIX
MEXaHWYECKOIr0  JBMIKCHMS,  OCHOBHOM  3ajadeid padot
MEXaHUKH. Hrororbrii
Nzyuenue OCHOBHBIX hr3nyecKux BETTUINH KOHTPOJIL B
KUHEMATHKH TICPEMEILCHUS, CKOPOCTH, YCKOPEHHSI. hopme
Habrronenue OTHOCHTEITLHOCTH MEXaHUYECKOro muddepenumpora
AvokeHus.  POpPMYJIMpPOBAHHE — 3aKOHA  CIOXKEHHS HHOTO 3a4eTa.
CKOpOCTEeH. Ouenxa:
Hccnenoranne PaBHOYCKOPEHHOTO MPSAMOJIMHEHHOTO | -PE3YJILTATHBHOCT
IBHXKEHUA (HA TpuMepe CcBOOOMHOTO TajeHus Ten) u | | paboTEI
PaBHOMEPHOTO JBIIKEHHUS TEJIa 110 OKPYIKHOCTH. o0yuaromerocs
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llonumanne  cMBICITA  OCHOBHBIX  (DM3HYECKUX
BEJIAYUH, XapaKrepusyrourx PaBHOMEPHOE

ABHIKCHUE TEJIA 11O OKPYIKHOCTH.

Junamuka

ITonumanue cwmbicia TakuX (PHU3HYECKUX MOOENEH, Kak
MaTepualibHas TOYKA, MHEPUMATLHAS CHCTeMa OTCYeTa.
Mamepenue macen! Tenma pasnuyunbiMi criocobamu. Mamepenne
CHIl B3aMMOJIEHCTBUS Tell. Beryucienne 3nauenus yckopeHus
TEJI TI0 U3BECTHBIM 3HAYCHUSIM JICHCTBYIOMIMX CHUIT M MAace TeJl.
YMeHue paznuuarh CHIIy TSKeCTH u Bec Tena. O6bacHeHHe 1
[PUBEJIEHHE IPHMEPOR SIBJICHHUS HEBECOMOCTH.

[Ipaumenenre OCHOBHBIX IMOHSATHHA, (OPMYT M 3aKOHOB

AAHaMHUKHK PELUCHHIO 3a/1a4

3aK0oHDI
COXpaHeHUS!

B MCXaHHuKe

OObsicHEHHE peakTHBHOTO [JBMIKEGHMS HA OCHOBE 3aKOHA
coxpaHenust wumnynbca. llpumenenue 3akona coxpaHeHHs
MMIYJIbCA JJISL BLIMUCICHUS] W3MEHEHMH CKOPOCTEH TEN MPH HX|
B3aUMOJICHCTBHAX

Borgucnenne paboThl cHil M M3MEHEHHS KHHETHYECKOH
SHEPruMTeIa.

Brraucienne noTeHNMANBLHOM SHEPIrUK TET B TPABHTALMOHHOM
1oJIE.

XapaxkTepucTHKa MPOU3BOIMTEILHOCTH MAIIHH W JIBUraTeeit

CHCIIOJIB30BAHHUEM TTOHATHS MOIIHOCTHA

Oc1106b1 MONEKYIAPHOT QUIUKYU U MEPMOOUNAMUKI

[IpH  BBIIOIIHEHHH
3aJ[aHuH Ha
yueOHBIX
3aHATHUAX, OLEHKA
Pe3YIbTATHBRHOCTH
BBITTOTHEHUA
CaMOCTOSTEITbHBIX

pabor
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Monexyisipras

{uznka

DopmyIIMPOBAHKME OCHOBHBIX MOJOXCHUH MOJEKYISPHO-
KHHETHUCCKOH  T€OpUH. BbImoNHEHHEe  JKCnepuMenToB,
CIyXamuX  OOOCHOBAHWEM  MOJICKYIAPHO-KHHETHYECKOI
Teopur. Habmonenne OpOYHOBCKOrO JBMKEHHS M SABJICHHS
b dy3un.

Omnpenenenye napamMeTpoB BelECTBA B raz00bpazHOM
COCTOSHUM  Ha  OCHOBAaHMM  YPAaBHEHWS  COCTOSHMS
H/leaIbHOTOTa3a.

Ilpencrasnenne B Buae rpaduka H30XOPHOro, H306apHOro

¥ M30TEPMHYCCKOrO IPOIECCOB. Brrumcnenne cpenneit
KHHETHYECKO# SHEPruy TEIIOBOTO JBIKECHUSI MOJIEKYIT [0
M3BECTHOH TEMIIEpaType BEIIECTRA.

HsMepeHHe BJIAYKHOCTH BO3/1yXa

Tepmonunamuka

DKCIIEPUMEHTAIILHOE HCCIIE/|OBAHME TEIJIOBBIX
CBOMCTRBEIIECTRA.

Pacuer KOJIMYECTBA TEIUIOTHL, HEOBXOIHMOrO
JUIIOCYIIIECTBIICHUS

npoLecca  IpeBpallicHHs  BEUIECTBA M3 OJHOTO
arperaTHOroCOCTOSIHUS B JIPYTOE.

Pacuer n3menenus BHyTpeHHel sHepruu Ten, paboThl U
MEPEJIaHHOr0  KOJHYECTBA TEIUIOTHI HA  OCHOBAHMHA
MEPBOro3aKoHa TePMO/IMHAMHKH.

OOmbsicHeHNe TPUHIHUIIOB IEHCTBHS TEIIOBLIX MAIINH

Ocnogel 311eKkmpoOUnamMuKy

DIIEeKTPOCTATHKA

Brrascnenne cun B3auMOAEHCTBHS TOYEHHBIX SIEKTPHYCCKIX
3apsJIoB,

Beraucnenne HaNPsSHKEHHOCTH u MOTeHIHATIA
DICKTPUYECKOIO IIOJIS OMHOI0 M HECKONILKHX TOYEHHBIX
3apsIoB.

HMsmepenne paznocTy MOTEHIIHAIIOB.

Ilpusenenne TpuMepoB MPOBOIHAKOB, AUIIICKTPHKOB
MKOHJICHCATOPOB.

Habmojienne sBICHAS dNEKTPOCTATHYECKON HH Ty KIIMH

M SIBJICHMSL MOISAPU3ALMM [TUINICKTPUKE, HAXOIAIErocs

B DJICKTPHYCCKOM I10JI¢
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[TocTosinub Tok

M3Mepenne MOLIHOCTH DIEKTPHHECKOro Toka. Mamepenue
3/1Cr BHYTPEHHEr0 CONPOTHRIIEHHS MCTOYHHKA TOKA.
COop ¥ HCHBITAaHHE JIEKTPHYECKUX LENed ¢
PasIAYHBIM COEAMHEHHEM IPOBOJHUKOB, pacyeT HX

napamMcTpoB

MarunuTtHoe none

HE6H}OJ’1€HH€ JEeUCTBUS MATHWTHOTO TIONS Ha [IPOBOJTHHK C

TOKOM, KaPTHHOK MarduTHEIX TTOJISH.

@opMyIMPOBAHKE TIPABWIIA ICBON PYKH J1jI ONpPEACTIeHMs
HalpaBlIeHHsl CHIBI AMnepa.

Berarcnenne cui, eWCTBYIOIIUX Ha IIPOBOJAHUK ¢ TOKOM
B MarHMTHOM I10JI€, OOBSCHEHUE NPHHIMIA JEHCTBHS
AIIEKTPOJIBUTATES.

I/ICCJTGIIOBB_HHG SIBJIEHHMST DJIEKTPOMAIHUTHOH MHIOYKIHA

Konebanus u ¢onmnwi

Mexanpueckue

koJiebanus #

[IpuBenenne  npumepoB  KonebaTENbHBIX  JIBHIKEHHIL.

Hccnenosanne 3aBUCHMOCTH nepuoja Kosiedauuit

BOJIHBI MaTeMaTHYECKOro MAasTHAKA OT €ro JUIMHBL, Macchl W
aMIUTATY (B KonebaHui. Onpenenenuwie  yckopeHus
CBODOJHOTO TNajeHWs ¢ MOMOIIBI  MATEMaTHYeCKOro
MasITHHKA.
Habmonenue xonebanuit 3syuauiero tena. [pusenenue
3HAYCHHSA  CKOPOCTH  pacHpoCTpaHeHWs  3ByKa B
pa3/IMYHbIXCPE/Iax.
YMeHue 0OBSICHATH HCIIONIB30BAHUE YILTPA3BYKA B MEULIMHE
OIIeKTPOMArHUTH Habmonenne ocnmiuiorpaMM rapMOHUYECKHX KOTeOaHil CHITB]

Ble
xonebannyg w

BOJIHBI

TOKa B LICIIH.

ObbscHeHHe  NPEBpAIICHAS  JHEPIMH B
uaeanbHOMKONEOaTeTHHOM KOHTYE.

W3yuenue yCTpOHCTBRA U IpHHLMIIA JieHcTBAs
Tpanchopmaropa. AHATM3 CXEMbI 1IEPE/Iadi ANEKTPOIHEPIHH
Ha OONBLIHE PACCTOSHHMS.

[IpuBesicHHE IIPUMEPOB BHIOB PajHOCBS3H. 3HAKOMCTBO C
YCTPOHCTBAMU, BXOMSUIMMH B CHCTEMY PAIAOCBSI3H.

Obcyxnenne ocobeHHOCTEH pacIpOCTPaHEH s PaHOBOIH
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CBeToBbIe BOJIHEI

llpumenenne Ha TNpakTHKE 3aKOHOB  OTPAXKEHUS W

NPE/IOMIIEHAsS. CBETa IIpW peIleHud 3axad. HabGmopjenue

ABJICHH A nnd)pamﬂn " JJUCHEPCHH CBETA.

Onemenmul kK6anmoGol Gusuxu

KBanrossie Habmonenue doroanexrpuueckoro sdpoexra. Pacuer
CBO¥CTBA MaKCHMaIIbHOH KHHETUYECKOH SHEPrUM 3IeKTPOHORB
CBETA IpH
dorosddexre
Pusuka aroma DopmynupoBaHue IIOCTYJIATOR bopa.
Habmonenve nunelyaroro ¥ HEHPEpLIBHOIO

CIIEKTPOB.

Pacyer 4acTOTBl M JUIMHBI BOJIHBI MCIYCKAEMOI'O CBETA
Ipy Mepexojie aroMa M3 OJHOr0  CTAIMOHAPHOIO
COCTOSIHHSA B JIPYTOE.

ObnscHenne npyHLMIIA JIeHCTBIS Nazepa

®dusuka aToMHOTO
sjpa "
INEMEHTAPHEIX

HACTHIL

Habmonenne TpekoB anbda-actull B Kamepe

Bunbecona. Permcrpaiust  silepHBIX  H3IyYCHHH  C
nmoMomIbIo cyeTankal efirepa.

Pacyer sHEpruu CBA3U aTOMHBIX sIED.

[TonuManye LEHHOCTH HAYYHOTO TO3HAHWS MHpA HE
BOOOLIE INIsl YejoBedecTBA B LEIOM, a UL K&KIOTO
00y4aroIIErocs TMYHO, HEHHOCTH

OBJIAJIEHHS] METOAOM HAYYHOIrO IMO3HAHUS Ul JOCTHIKEHUS

ycriexa B J1i000M BUJIE IIPAKTHUECKOH JIESATEILHOCTH

OCHOBBI XMUMHUH

Texymmii

Brenenne

PackpeiTvie BKIaJa XMMHYECKOH KapTHHBI MHpa B
eJIMHYECTECTBEHHO-HAYYHYIO KAPTHHY MHpA.
XapaxkTepucTUka XUMHHA KaK [IPOM3BOUTELHOM

cuiibiofuecTsa

KOHTPOJIb

dopme:

YCTHOTO
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Basxueimme
XUMHUYECKHAE

TIOHSTHSI

YMenue arb ONpeieNeHue U ONEPUPOBATH CISAYIOMHMU
XUMHYCCKUMH  TTOHITHAMU: «BEUHIECTBOY», (XHUMHYCCKUN
DACMEHTY, €aTOM», KMOJIEKYJIa», KOTHOCUTEILHEIE aTOMHAs
W MOJISKYJSIpHAS ~ MacChl»,  «MOH»,  «AJUIOTPOIHSY,
«H30TONBI»,

«XUMHYECKAS CBS3LY, «3IEKTPOOTPHIIATETEHOCTEY,
«BAJICHTHOCTLY,  «CTENEHb  OKHCICHHUSY,  «MOJIbY,
«MOJISIpDHAS Maccay, «MOJSPHbIH 00bEM Tra3000pasHbIX
BELIECTBY,

«BEIIECTBA MOJICKYJIIPHOTO H HEMOJIEKYJISIPHOTO CTPOCHHSY,
«PacTBOPBI», «INMEKTPOIUT U HEINIEKTPOTHT,
CUICKTPONUTHYECKAs  JICCONHANMA»,  (OKUCIHUTEIL W
BOCCTAHOBHTEIIL),  (OKHUCIIEHME MW BOCCTAHOBJIEHHEY,
«CKOPOCTh  XUMHYCCKOM pPeaKuMm», «XUMHYECKOe
paBHOBECHEY,

«YTIEPOHEIA CKENIeT,

«pyHKIHOHANILHAS TPYIIIAY, «A30MEPHUI»

OcHoBHBIE
3aKOHBI

XHUMHH

(Dopmynnpoeafme 3aKOHOB COXPAHCHHs MAacChl BEIIECTB
M IOCTOSHCTBA COCTABa BEIIECTB. Y CTAHOBJIECHHE
IIPHUYHHHO- CIEICTBEHHOH CRI3ZH MEXIY COACPIKAHHECM
OTHX 3aKOHOB H

HalMCaHHeM XUMHUYECKUX (DOPMYIT ¥ ypaBHEHHH.

PackpriTre huzryeckoro CMBICTIA CUMBOJINKH
llepuomaueckoif  TaOnuibl  XUMHYECKHX  3JIEMEHTOB
J.W.Meuzieneesa (HOMEPOB 2JeMEHTA,IEPHONA, TPYIIIILY) 1
YCTaHOBJIEHHE TIPHYMHHO- CJICACTBEHHOM CBA3H MEXKIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHHMSI CBONHCTB

JJICMCHTOB H 06pa:3013a1—1r151x HUMH BEIIEeCTB B IIEpHOOAX H

rpyImax.

XapakTepucTHKa 3JIEMEHTOB MANLIX [E€PHOJ0B 110 HX
ONOKECHHIO B [lepuoauyeckoit CHCTEME
JA M. Menneneesa

H MUCBEMCHHOIO

OI1pocCa,
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OcHoBHBIC TeOpUU

Kumuu

YcTaHoBJIeHUEe 3aBUCHMOCTH CBOWCTB XMMHUYECKHX BEIIECTB
OT CTPOCHHUSI aroOMOB  0OpPasyloIMX HMX XHMHYECKHX
DIIEMEHTOR,

XapakTepucTHKa BRXKHEHINUX THIIOB XHMHUYECKUX CBS3eH M
OTHOCHTE/ILHOCTH 3TOMH THIIOJIOTHH. ObbsicHeHnEe
33aBHCHMOCTH CBOWCTB BELIECTB OT MX COCTaRa M CTPOCHHUSA
KPUCTATIIMYECKUXPELIETOK

®@opmynupoBaH#e OCHOBHBIX [OJIOKEHUH TEOpHH
JNEKTPOIMTHICCKON AMCCONMALMN 1 XapaKTEPUCTHKA B CBETE
9TOW TEOPHM CBOMCTB OCHOBHBLIX KJT4CCOB HEOPraHHYECKHX
COCJIMHECHHH.

DopmynupoBanue OCHOBHBIX NOJIOKEHHH TEOPHUH
XUMHYCCKOTO CTPOCHHMSI OPraHWvdeCKHX COC/HUHCHUH U
XapaKTepUCTUKA B CBETE STOM TCOPHM CBOWCTB BaXKHEHINMX
NpPeICTaBUTCIICH  OCHOBHBIX  KJACCOB  OPraHHYECKHUX

COE/IMHEHUH

Baxueime
BEIeCTBAa

W MarepHaibl

XapakTepHCTHKA CTPOCHHUSI ATOMOB M KPHCTAIIOB M HA 3TON
OCHOBE O0ImMX (QHIWYCCKUX M XUMHUYECKHX CBOMCTB
META/LIOBH HEMETAIIOB.

XapakTepucTHKa CocTaBa, CTPOCHHS!, CBOMCTR, MOIYYCHHS
HIIPUMEHEHHE BAKHESHINHX HEMETALJIOB.

XapakTepucTHKa COCTaBa, CTPOCHWS MW OOIUX
CBOHCTB BXHEHINMX KJIACCOB HEOPTraHHYECKMX
COCJIMHEHUH.

Onucanue cocrana 7| CBOMCTB BaYKHEHITIIX
OPEACTaBUTEEH OPraHUUCCKUX COEIMHEHN: MeTaHoa 1
9TAHOJa, CIOMKHBIX 3PHPOB, JKHPOB, KAPOOHOBLIX KHUCIOT
(ykcycHol KHCIIOTBL), MOHOCAXapHUI0B(IIIIOKO3bI),

JIACaxapuIIoB (caxapossi),
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noJincaxapuiaon (KanMBJ'Ia H LI(‘?III[EOJ]OLH:!), aMHUHOKHCIIOT,

66]11(0!3, HCKYCCTBCHHBIX H CHHTCTHYCCKHUX IMOITUMEPOB

Xumuyeckuit
AZBIK

U CUMBOJHKA

WcnoneizoBanue B yuebHod u  mpodeccHOHAIBHOM
JCSTEC/ILHOCTH  XMMMYECKMX TEPMHHOB H  CHMBOJIHMKH.
Hasbizanne wW3y4yeHHBIX BEINECTB MO TPUBHANLHON WM
MEHJIYHAPOIHOM HOMEHKIIATYPE ¥ OTPAKEHUE COCTABA FTUX
COCIMHEHMH ¢ MOMOIIBIO XUMHYECKHX (DOPMYIL

OTpakeHne XMMHYECKHX IPOLECCOR C NIOMOIILIO YPABHEHMH

XHUMHYECKHUX peaknui

XUMHYECKHE OObscHenme CYNHOCTH XMMAYECKHX IIPOIIECCOB.

peaxiuu Knaccuuxanus XuMHYECKHX PEaKLIAii [0 Pa3IHIHbIM
NpU3HAKAM

XUMHYCCKHH Brlnonnenne XMMHYECKOro DKCIICPUMEHTA B TOJTHOM

3KCIEPUMEHT COOTBETCTBHHU C IPABWIAMH TCXHUKH OE301IACHOCTH.
Habionenune, uxcupopanue u OnmMcaHue pe3yabTaTos
IIPOBEACHHOIO IKCIICPUMENTA

XHUMHIECKast [TpoBenenne  camMoOCTOSTENLHONO — IOUCKA  XHMHUCCKOH

uHpopManus HHOOPMAIIME € WCIONB30BAHUEM PA3JIMYHBIX HCTOUHWKOB

(Hay9HO-TIOMYJISIPHBIX H3AAHUH, KOMILIOTEPHLIX 643 JJAHHBIX,
pecypcos Murepuera); HCIONB30BAHUE KOMITHIOTEPHBIX
TEXHOJIOrWH Jy1s1 00paboTku M 1epenayn XUMHYECKOH

HH(OPMaNKK H e€ NPeJICTABNCHHS B PA3TMYHBIX GopMax

Ilpodunpaoe w
npodeccCHOHABH
0 3HAYUMOE

CoACpIKaHue

OObsICHEHNE XUMUYECKUX SIBICHUH, TPOUCXO/AUIUX B IPUPOJIE,
OBITY ¥ Ha IIPOU3BOJICTRE.

Cobmoienne IpaBmIl SKOJOrHYESCKHE TPAMOTHOTO MOBEICHHUS B
OKpY KaloIeH cpene.

OneHka BIMARMA XUMMYECKOTO 3arpsa3sHEHHs] OKpYKAIOEH
Cpe/Ibl Ha OpraHu3M YeIIOBeKa U JPYTHE KUBBIC OPraHu3Mbl.
Coburoienre mpaBuil 6e30MacHOr0 OOPAIIEHHS ¢ TOPIOYHMY H
TOKCHYHBIMH BELICCTBAMH, IabOPaTOPHBIM 000pY/I0BAHHEM.
Kpurnaeckas OllEHKa JIOCTOBEPHOCTH XUMHYECKOH

HH@ODM&HI/IH, HOCT)’U&[{)H_[Cﬁ U3 pasHBIX HCTOYHHKOB
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OCHOBBI BHOJIOI' MU

bronorus — | 3HaKOMCTBO ¢ OOBEKTAMH H3YYEHUsT OHOIOTHH.

COBOKYITHOCTB Beisigiienne pomu GHonoruu B HOpMHUPOBAHAN COBPEMEHHOM

HAayK O OKHBOM | CCTECTBEHHO-HAYYHOH KApTHHBI MHMPa ¥ [PAKTHYECKOH

npupoje. MeTonpl | JIeATeNbHOCTH JIoAeH

HAy4HOTO

[MO3HAHUS B

Ouomoruu

Knerka 3HAaKOMCTBO € KJIETOYHO! TEOpHEH CTPOEHHS OPraHU3MOR.
ITony4yenue mnpejcTaBIEHHsT O PO OPTaHMYECKUX H
HEOPraHWYECKHX BEIIECTB B KIIETKE.
3HaHWE CTPOCHHUS! KIETOK 110 Pe3yibTaram paboThl CO CBETOBBIM
MHKPOCKOTIOM.
YMeHHe ONMChIBATL MHKPOIPENaparsl KIETOK pACTEHHIA.
YMeHue cpaBHUBATH CTPOCHHUE KJIETOK PACTEHMH H KMBOTHBIX
110 FOTOBLIM MHKPOIIpEnapaTam

Oprannzm 3HaHHE OCHOBHBIX CIIOCOOOR Pa3MHOKEHHS OPraHH3MOB,
CTaJlMi OHTOI'€HE3a Ha NPUMEPE YeIOBEKA.
3HaHue NPUYHH, BHI3BIBAIOLINX HAPYLICHUS B PA3BUTHH
OPraHU3MOB.
YMeHnHe I0Ib30BaThCsl TeHETHUECKOM TEPMUHOIOrMEH u
CHMBOJIMKON, pelaTh MNpOCTEHINNE TIeHeTHYECKHE 3aaui.
3uanne ocobeHHOCTEH HACIECTBEHHONW W HEHAC/ECTBEHHOM
H3MCHYMBOCTH M UX OHOJIOTHYECKOH POIIH B BOJHOLHU JKHABOTO

Bun YMEHHE aHaNU3UPOBATE U OLEHUBATE PA3JIAYHbIE THITOTE3bI

IIPOUCXOKICHHUS JKU3HHU HA 3eMIIE.

YMeHue NpoBOAMTE ONMUCaHHe 0coBel 0HOro BHAA 110
MOPQOIOrHYECKOMY KPHTEPHIO.

Pazputie criocoOHOCTEH SICHO M TOUHO U3NAraTh CBOM MBICIH,
JIOTHYECKH 00OCHOBBIBATE CROKO TOUKY 3PEHMS, BOCIPHHHAMATD
W aHaJM3UpOBaTL MHEHUS COOCCENHMKOB, NPHU3HABAS [IPaBO
JIPYTOTO YEJIOBEKA HA HHOE MHEHHE.

YMEHHUE I0Ka3bIBATH POJICTBO YEIIOBEKA W MIIEKOIIHTAIOLIHX,

OGUJ,HOCTB Y PaBEHCTBO HEJIOBCYECKUX pac

Texymmit
KOHTPOJIbL B
thopme:

- YCTHOTO

u TUCEMEHHOIO
omnpoca;

- 1abOpaToOPHBIX
pabor

Hrorosniii
KORTPOJIL B (hopme
Juddepenunposan
HOT'O 3a4era.
Onenxa:
PE3yIBTATUBHOCTH
paboTsl
obyuarolerocst mpH
BBIIOJIHEHHUH
3a/laHui Ha yueOHBIX
3aHSTHAK,  OLEHKA
PE3yIBTATHBHOCTH
BBITTOJTHCHUS
CaMOCTOSTEIILHBIX

pabor
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DKOCHCTEMBI

3HaHKEe OCHOBHBIX YKOJIIOTMYECKHX (PAKTOPOB M UX BIHSHHUS HA
OPraHu3MBl.

3HaHue OTIMYUTENBHBIX IPU3HAKOB HCKYCCTBEHHBIX
COOOIECTB — arpoIKOCHCTEM.

[osyuenne 1pe/icTaBIeHNS O CXEME DKOCHCTEMBI Ha [TPHMEpE
OuochepsL

ObOyuenne cOOMIOACHMIO NPABAI TIOBEJICHUS B pUpoe,
DepexRHOMY OTHOWIEHHMIO K OHOMOrHYECKHM OOBEKTAM

(pacTeHusM ¥ XHBOTHBIM H HX COOOILICCTBAM) M X OXpaHe

OCHOBBI 3KOJIOTHH

Breneune

3HaKOMCTBO ¢ OOBEKTOM H3y4eHus: sKojorud. OmnpeencHue
pOJIH 3KOJIOTHH B (POPMHPOBAHHH COBPEMEHHOM KAPTHHBI MUPA.

JeMoHCcTpays 3HaYeHHs IKOJIOTHH IIPH OCBOEHHH TNTpodeccuit u

CNEeNHANbHOCTEH CPeIHETO TPO(ECCHOHATLHOrO 00pa30BaHHUs.
1. OKOJIOI'Ms KAK HAYYHASI TUCLIUITIJIMHA
O0m1asg sxonorus YMenue BbISBIIATE 00IIHE 3aKOHOMEPHOCTH JeHCTBYS (aKkTopoB
cpezbl Ha opranusm. [lomydenue npejcrapienuii o nonynsiuy,
JKOCHCTEME, OHochepe.
Coumansuas 3HAKOMCTBO € IPEIMCTOM H3YYEHHS CONUANLHON 3KOTOTHH.
JKOJIOrUsl YMeHHE BBIIEIATE OCHOBHBIE YEPTHI CPEIBL, OKPYIKAKOIIEH
[Mpuxanuas YMeHue BBISBISTS PErHOHANLHEIE SKOJIOTHUECKHE TPOBIEMBT 1
IKOJIOT'Us YKa3bIBaTh NPUYHMHBI UX BOZHHKHOBEHUS, 4 TAKKE BO3MOKHBIC

IIYTH CHHIKCHUS TTOCIEACTBHH Ha OKPYIKAIOLULYIO CPEJLy.

Yerusli onpoc
Texymuii
KOHTPOJIb B
thopme:

- YCTHOTO

% MHCbMEHHOTO
onpoca;

- 1abopaToOpPHBIX
pabor

Hroroeerii
KOHTpoAL B dopme
muddepennmposann
Oro 3ayera.
Onenxa:
PE3YIBTATUBHOCTH
paboTsI
oOyuaroierocss  mpy
BLIIOJIHEHWH 3aJTaHni
Ha y4eOHBIX 3aHITHSX,
OIIeHKa
pPe3yILTATUBHOCTH
BBITOJTHEHUS
CaMOCTOSTEIILHBIX
pabor

2. CPEJIA OBUTAHMA YEJIOBEKA Y DKOJIOIT'MYECKASI BE3OITACHOCTD

Cpena oburanus

HeIIoBCKa

Opnanenne 3nanusiMu 06 OCOOEHHOCTAX CpPEIBl OOWTAHHS
JeJl0BeKa H €€ OCHOBHBIX KOMITOHEHTOR. YMeHue GopMUpoBaTh
CODCTBEHHYIO TO3HLKIO [0 OTHOIIEHHIO K CBEICHHSM,
KaCAIOIUMCH TOHATHS «KOMGOPT cpejibl OOUTaHHS YEIOBEKA,
TIOJy-4aeMbIM U3 PA3HBLIX HCTOYHUKOR, BKIIOUYAS PEKIIAMY.

3HAHHE OCHOBHBIX SKOJIOTHYCCKHX Tpe6013a1mﬁ K KOMITOHCHTAaM.
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I'opoackas cpena

3HaKOMCTBO € XapaKTCPHCTHKAMH I'OPOJICKON KBAPTHPHI

KaKk OCHOBHOTO 3KOTONA COBPEMEHHOIO 4YeoBeKa.
YMeHHE  OmpenensTh — OKOJOIHYECKHE  Ilapamerphl
COBPEMEHHOTO  YEJIOBEYECKOI'0  JKMIIHINA.  3HaHHE

9KOJIOTHYCCKUX TpeGOBaHMH K ypOBHIO Iyma, BHOpalmy,

OpraHus3anuu CTpOXATEIILCTBA KHAJIBIX H HCYKHJIBIX

[IOMEILEHHH, aBTOMOOMIILHBIX JIOPOT.

Texymmuii konrpoas B
dopme:
- YCTHOTO
1 IMACEMEHHOTO 0IIPOCa;
- 1a00OpaTopHBIX paboT
HToroBniit KOHTPOJL B
popme nuddepertmpopann
0ro 3auera.
Ouenka:
pPe3ylIbTaTHBHOCTH DPadOThI

Cenbckas cpena

3HAHWE OCHOBHBIX DKONOIHUYECKUX XapaKTCPUCTHK CPe/ibl

obHTAHUS YEIOBEKA B YCIIOBHUAX CEJILCKON MECTHOCTH.

ofyugarormerocs py
BLIOTHEHUH 33J]aHWi  HA
y4eOHBIX 3aHATHAX,|

3. KOHLEIMS YCTOMYMBOI'O PASBUTIS

OIIEHKa pPEe3YNLTAaTHBHOCTH
BLITOJTHEHH A

Boszuukuosenue
KOHLIEIIHH
YCTOMYHBOTO

PasBUTHA

3nanue OCHOBHBIX [LOJIOKEHW KOHIICIIINAA

YCTOHYMBOI'O pa3-BUTHS M NPHYUH €€ BOZHUKHOBEHMS.
Ymenne (QOpPMHUPOBATE COOCTBEHHYIO MO3ZHLMIO 110
OTHOIIGHHIO K

CBCACHHSNAM, KacarUIUMCA TIOHATHSA

«YyCTOMYMBOE PAZBUTHEY.

CaMOCTOATCIILHBIX pa60’r

VCTOWYHBOCTE U

3HaHHE OCHOBHBIX CIIOCODOB PEUICHWA OJOKOJIOIHYCCKHUX

pa3BUTHE npobneM B pamMKax KOHIENUHH «YCTOHUMBOCTE M
pasBuTHE».  YMEHHE  paziuMyarb  3KOHOMHYECKYIO,
COLMANBHYIO, KYJBTYPHYIO u IKOJIOTHYECKYIO
YCTOMYHBOCTL. ¥ MECHHE BBIYUCISTh HHACKC YEIOBEUECKOTO
pazBHUTHs 110 OTHOLIGHHUIO K OKPYXKAIoIeH cpeje.
4. OXPAHA TTPUPO/IbBI
[Ipupooox 3Hanue MCTOPHM OXpaHbl MpHUpPOAs! B Poccun 1 ocHoBHEIX | Texymuil KoHTpPOIL B
aHHad THIIOB OpraHu3aimi, crocoOCTBYIOUMX OXpaHe MPUPO/IbI fapae;
P ' P ’ Y P PO | YCTHOI'O ¥ IMACHEMEHHOIO
JEeATENBHOC YMEHHME ONpejie/IaTh COCTOSHNE IKOIOTHYECKOM CUTYAIMH | ONpoca;
- _ - 1abopaTopHBIX paboT
Th OKPYIKAIOIIeH MECTHOCTH U IIpejyIaraTth BO3MOKHEBIE ITYTH | ..
; Hrorosniii KOHTPOJIB B
CHUIKECHHUSI hopme auddepenEpoann
Oro 3ayera.
IpupoHbie YMeHHE MOoNB30BATBCS OCHOBHBIMH METO1aMH HAYYHOTO T
pecypchl W HX | NIO3HAHHA: ONMCAHHWEM, M3MEpPEHUEM, Halo/eHHeM — | Pe3YNbTATHBHOCTH
0 c KpyKarouieH Hee et
oxpaHa JIst OLIEHKH COCTOSIHUS OKPYIKAIOIIEH CPE/IHI H €
P H M e s o6yualomerocs
IIOTPEOHOCTH B OXpaHe. Npyd  BLINOJIHEHHH
3alaHu i Ha
y‘-IBGIlI:D( 3AHATHAX,
OlIeHKa
Pe3yNLTATUBHOCTH
BBIIIOJIHEHUS  CaM.
pabot
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