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1.HOACHUTEJBbHAA 3AITNCKA

Pabouass yuebnast mnporpamma oOmeoOpasoBaTenbHON y4eOHON muCHUIUIMHBI «ECTeCTBO3HAHUE»
npefHa3HaYeHa Ul U3yYEeHHUs] eCTeCTBO3HAHMS B MPO(PECCHOHANBHBIX 00pa30BaTeNbHbIX OPraHU3aLHUsX,
peanu3yromux 00pa3oBaTENBHYID MPOrpaMMy CpemaHero odmero oOpa3oBaHHsI B MpeAesiaX OCBOCHHS
OoCHOBHOIH oOpasoparenbHoi nporpammbl CITO (OOIT CITO) Ha 6a3e ocHOBHOTO 0O0mIero oOpa3oBaHus,
NP MOATOTOBKE CMELHAIUCTOB CPEHEro 3BeHa.

OObmeoOpasoBarenbHast yueOHas aucuuiuiiHa «EcTecTBO3HaHME» SBIsIETCS Y4eOHBIM IMPEIMETOM M3
obs3aTenbHOM npenmeTHol obnactu «EcrectBennbie Haykmy @I'OC cpenHero olmero o0pa3oBaHuUsL.

B npodeccroHanbHbIx 00pa30BaTENbHBIX OPraHU3ALMUAX, PEATH3YIOLIMX 00pa30BaTEIbHYIO MPOrpaMMy
cpenHero oOmero obpasoBanusi B mpenenax ocoeHuss OOIlI CITO Ha 6a3e OCHOBHOTO 0OIIEro
oOpasoBanusi, aucuuiuinHa «EcrecTBo3HaHue» u3ydaercs B 001eoOpa3oBaTeIbHOM LHMKJE yueOHOro
miana OOIl CIIO Ha 0a3e ocHOoBHOro ofmiero oOpa3oBaHHs C TOJNYYEHHEM CpPEAHEero oOImero
obpa3oBaHUsI.

Conep:kanue mporpaMmbl AMCHMIUIMHBI «ECTeCTBO3HAHME» HANPaBICHO HAa JOCTH)KEHHE CIEIYHOLIMX
neJsien:

— OCBOEHHE 3HAHHI1 O COBPEMEHHOI €CTECTBEHHOHAYYHO! KapTHHE MHPA U METOAAX €CTECTBEHHbBIX HAYK;
3HAKOMCTBO ¢ HauOojiee BAKHBIMH HMIACSIMH M JOCTIDKEHHSMH €CTECTBO3HAHHS, OKa3aBILIMMH
OTMpeaessiFolIee BIAMSHUE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— OBJIAJICHUE YMEHHUSIMH IMPHUMEHSTh MOJYYEeHHbIC 3HAHUS Ui OOBSCHEHHUs SIBJICHHUI OKPYKAIOLIEro
MHpa, BOCIPUATHA MHOOPMALUKM €CTECTBEHHOHAYYHOro M MPO(ECCHOHAIBHO 3HAYMMOTO COCPIKAHMS,
pa3BUTHE MHTEJUIEKTYAbHbIX, TBOPYECKUX CHOCOOHOCTEH M KPUTUYECKOTO MBILUICHUS B XOJE
NPOBEJCHUS] MPOCTEHINNX HWCCACJOBAHHIA, aHAIM3a SBJICHHH, BOCIPUSATHS U HHTEpPIpETALHU
€CTeCTBEHHOHAYYHOH MH(OpPMALIHH;

— BOCMHUTaHHE YOEKISCHHOCTH B BO3MOXKHOCTH IIO3HAHHUSI 3aKOHHOW MPUPOAbI M HCIOJb30BaAHHSI
IOCTHXKEHU I €CTECTBEHHBIX HAYK [Tl Pa3BUTHS LIMBUJIM3ALMU 1 MOBBILICHUS KAY€CTBA JKU3HH;

— MpPUMEHEHHE eCTECTBEHHOHAYyYHbIX 3HAHWMN B MPO(ECCHOHANBbHOW AESTeNbHOCTH M TMOBCEIHEBHOM
JKU3HH 17151 oOecriedeHus: 0€30MacHOCTH JKU3HEAESI TeIbHOCTH, IPAMOTHOTO MCIIOJIb30BAHUS COBPEMEHHBIX
TEXHOJIOTHI; OXPaHbl 30POBbsI, OKPY’KAIOILEH CPEIbI.

EcrecTBO3HaHNEe — Hayka O SIBJIEHHUSIX U 3akOHaX mpupozbl. COBpeMEHHOE €CTECTBO3HAHUE BKJIIOYAET
MHOKECTBO €CTECTBEHHOHAYUYHbBIX OTpAcieii, U3 KOTOPhIX HanboJiee BAKHBIMHE SIBJSIFOTCS (DU3UKA, XUMHS
u Ouonorus. OHO OXBaTBIBAET IIMPOKHI CIIEKTP BOIPOCOB O PAa3HOOOPA3HBIX CBOHCTBAX OOBEKTOB
MPUPOJIBI, KOTOPBIE MOYKHO PACCMAaTPHUBATh KaK €ANHOE LIeJI0e.

EcrecTBO3HaHME Kak HayKa O SIBICHMSX M 3aKOHAX MPUPOJbI BKIOYAET OJHY U3 BAKHEWIIHUX OTpaciei
— XHUMHUIQ.

XuMuss — Hayka O BelIecTBax, MX COCTaBe, CTPOEHHM, CBOMCTBax, Ipolieccax IpeBpalleHus,
HCIOJIb30BaHNH 3aKOHOB XUMHUH B IPAKTUYECKO AESITEIbHOCTH JIFOEH, B CO3JaHUU HOBBIX MaTepHAaJOB.
buonorus — cocraBHas 4acTb €CTECTBOBEAECHMs. OJTO Hayka O >kuBOW mnpupone. OHa wusyyaer

paCTHTeJ’IbeIfI, SKUBOTHBIN MUD U YCJIIOBCKA, UCIOJIB3YS KaK CO6CTB€HHbIe MECTOJbI, TAK U METOAbI APYIUX
HayK, B 4YaCTHOCTU (1)I/ISI/IKI/I, XUMHUHU U MATCMATUKU: Ha6J'II'OI[eHI/I$I, SKCIICPUMEHTBI, HCCICOAOBAHUA C
MOMOIIBIO CBETOBOTO M JJIEKTPOHHOI'O MHKPOCKOMA, 00pabOTKy CTaTUCTHYECKHX MaHHBIX METOIaMH
MAaTEeMATUYECKOHN CTATUCTUKH U Aap. Bbuoaorus BeIIBIISIET 3aKOHOMEPHOCTH, MPUCYIIHUE KU3HU BO BCEX €€
MPOABJICHUAX, B TOM YUCJIIC O6MeH BEIICCTB, POCT, PA3BMHOKCHHE, HACICACTBCHHOCTH, U3MCHYUBOCTD,
SBOJIFOLIHIO U IIP.

B npodeccroHanbHbIx 00pa3oBaTeNbHBIX OPraHU3ALMUAX, PEATH3YIOLIMX 00pa30OBaTEIbHYIO MPOrpaMMy
cpenHero oOmero obpasoBanusi B mpenenax ocoenuss OOII CIIO nHa 6a3e ocCHOBHOrO oOIero
O6pa3OBaHI/I$Ij H3y4acTCA I/IHTerHpOBaHHbeI AUCLIUITIJINHA ((F_‘,CTGCTBO?:HaHI/Ie»j BKJIKOYAKOIAsA ABa
pasmena, oOJafarolIMe OTHOCHTENIbHONW CaMOCTOSTENPHOCTBIO M LEJNOCTHOCTBIO — «XHUMHS» U
«buonOTHs», YTO HE HAPYyLIAET MPUBBIYHYIO JIOTHKY €CTECTBEHHOHAYYHOTO 00pa30BaHus CTYIEHTOB.



2. INIAHUPYEMBIE PE3YJIBTATHI OCBOEHUSI YUEFHOUM U CIUILITAHBI

OcBoenue coaepkanusi ydeOHOW muciuruiiHel  «EcTecTBO3HaHHe» 00ecredynBaeT JOCTIIKEHUE
CTYZIEHTaMH CJIEIYIOLINX Pe3yJabTATOB:

JIMYHOCTHBIX:

— YCTOMYUBBIA UHTEPEC K HCTOPUH U AOCTIDKEHHUSIM B 00JIACTH €CTECTBEHHBIX HAYK, YYBCTBO TOPIOCTH 3a
POCCHUICKHE €CTECTBEHHBIE HAYKU,

— TOTOBHOCTb K TMPOJOJDKEHHIO OOpa3OoBaHMs, MOBBIUICHUIO KBAIM(pUKAIUK B H30paHHOH
npo¢eCCHOHATBHON IEATENIbHOCTH C UCTIOJIB30BAHNEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHLIMI B OONACTH €CTECTBEHHBIX HAyK AJISI YEJIOBEKa U
o0IIecTBa, yMEHHE UCIOJIb30BATh TEXHOJOTUYECKHIE NOCTIKEHUST B 00JacTH (PU3UKH, XUMHUH, OHOJIOTHU
IUIl TIOBBILIEHHUsT COOCTBEHHOTO HWHTEJUIEKTYAJIBHOTO pa3BUTHS B BBIOpPAHHOH MpodhecCHOHATBbHON
TEATETbHOCTH,

— YMEeHHe MPOAHAIU3UPOBATh TEXHOTEHHBIE TIOCIEACTBUS ISl OKPY)XKAKOLIEH cpenpl, OBITOBOH U
NPOM3BOJICTBEHHOH NESTEIbHOCTH YEJIOBEKa,

— TOTOBHOCTb CaMOCTOATENBHO JOOBIBATH HOBBIE [UIA Ce€0s €CTEeCTBEHHOHAYYHbIE 3HAHUS C
UCTIOJIB30BAHUEM TSI 3TOTO TOCTYITHBIX HCTOYHUKOB HH()OPMALIHH;

— YMEHHE VIPaBJIATb CBOEH TIO3HABATENbHOW MAEATENbHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEIIEKTYAJIbHOTO Pa3BUTHS,

— YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOLICHUS] B KOMaHAE 10 PELIeHHI0 OOIuX 3a1ad B
00N1acTH €CTeCTBO3HAHMUS,

MeTanpeAMeTHBIX:

— OBJIAJICHHE YMEHHUSIMHU U HABBIKAMH PAa3JMYHBIX BHUIOB IO3HABATEIbHON AEATEIBHOCTH JJIST U3YUYEHHS
Pa3HBIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOTO MHUPA,

— NMPUMEHEHHE OCHOBHBIX METOAOB NO3HAHUs (HAOIIONEHUS, HAYYHOTO SKCIEPHMEHTA) Ui HU3y4YeHHs
Pa3NIUYHBIX CTOPOH €CTECTBEHHOHAyYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH
CTAJIKUBATBCS B MPOECCHOHANBHOM cdepe;

— yMEHHE OIpeNeNsATh LEeNHU M 3aJaud AEATEIbHOCTH, BBIOMpPATh CPEACTBA IJsl MX JOCTHXKEHHS Ha
NPAKTHKE;

— YMEHHE HCIIOJIb30BaTh PA3IMUHbIe UCTOYHHUKH AJISI MOJIyYeHHUs €CTECTBEHHOHAYYHOH MH(pOpMauuu U
OLICHUBATh €€ TOCTOBEPHOCTD ISl TOCTH)KEHHS TIOCTABIICHHBIX LeJIeH 1 3a1ad,;

NpeAMEeTHBIX:

— c(pOPMHUPOBAHHOCTb NMPEACTABICHUIN O LEJIOCTHOH COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHE MUpA,
NpUpoAe Kak €OUHONW IEeJOCTHOM CHCTeMe, B3aMMOCBSI3M YeNIOBEKa, NPUPOABI U OOIIecTBa,
NPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax BceeneHHoi;

— BIIQICHUE 3HAHWSIMU O HanbOoJiee BAXKHBIX OTKPBITUSAX M JOCTH)KEHHUSIX B OOJACTH €CTECTBO3HAHUS,
MOBJIMSIBIINX HA 3BOJIIOLHIO MPEACTABICHUN O MPUPOAE, Ha Pa3BUTHE TEXHUKH M TEXHOJIOT U,

— c(popMHPOBAHHOCTh YMEHUS MPUMEHSTh €CTECTBEHHOHAYYHbIE 3HAHUS U OOBSICHEHHS OKPYKAFOIINX
SIBIEHUH, COXPAaHEHUs 3J0pOBbs, OOecredeHus Oe30MaCHOCTH JKM3HENESITEIbHOCTH, OepeKHOTOo
OTHOILIEHHSI K MPUPOAE, PALMOHAIBHOIO MPUPOAONOIB30BAHNUS, & TAKKE BBIIOJHEHUS POJIH I'PAMOTHOTO
notpeduTens,

— c(pOPMHUPOBAHHOCTDH MPENCTABJICHUI O HAYYHOM METOJE MO3HAHUS MPHUPOIBI U CPEACTBAX H3YUEHHS
MeraMupa, MaKpOMHpa 1 MUKPOMHPA, BIaJCHHE MPUEMaMH €CTECTBEHHOHAYYHBIX HAOIOIEHNUH, OTIbITOB,
UCCIIEIOBAHHI 1 OLIEHKH TOCTOBEPHOCTH IMOJIYYEHHBIX PE3YJIbTATOB,

— BJIAJICHHE TIOHATUHHBIM aIlapaToM €CTECTBEHHBIX HAayK, MO3BOJIIOIINM MO3HABATH MHP, Y4aCTBOBATh
B IHMCKYCCHSX IO €CTeCTBEHHOHAYYHBIM BOIPOCAM, MCIIOJIb30BATh Pa3IMYHbIE UCTOUHUKH HMH(OpMALIH
IUIl TIOATOTOBKU COOCTBEHHBIX PabOT, KPUTHUYECKH OTHOCHTBCA K coobmeHusMm CMMU, copeprkamum
HAY4HYIO HH(OpPMaLHIO;

— ¢(OpMUPOBAHHOCTh YMEHHMH MOHMMAaTh 3HAYUMOCTb E€CTECTBEHHO-HAYYHOTO 3HAHMA UIA KaKIOTrO
YeJOBeKa HE3aBHCHMO OT €ro mnpoeCCUOHANBbHONH NesITeIbHOCTH, pa3iuyaTrh (PakTbl W OLEHKH,
CPaBHUBATb OLICHOYHbIE BBIBOIBI, BHIAETb WX CBSI3b C KPUTEPUSIMH OLIGHOK U CBSI3b KPHUTEPHEB C
OIPENENCHHON CUCTEMON LICHHOCTEH.






Peaxkyuu uonnozo oomena

Knaccupukayus neopzanuueckux coeOuHeHuil u ux ceoiicmada.
Oxkcunbl, KUCIOTHI, OCHOBaHusA, cojiu. [lonsarue o ruaponusze coneii. Cpena BOAHBIX PaCTBOPOB COJICH:
KHCJIasi, HeUTpasibHas, menovHas. Bogopoansiii nokasarens pH pactsopa

Ilpaxmuueckoe 3anamue Ne3
Hcenvimanue pacmeopoeé coieil uHOUKAmopom

Memanns. Hememansl.
OO01ue pusnueckrue U XUMUIECKHE CBOWCTBA METAJIJIOB.
OOmrast xapakTepUCTHKA TJAaBHBIX IOATPYII HEMETAUIOB. BakHeilmne coenuHeHHs MeEeTaJUIOB U
HEMETAJUIOB B IPUPOJE U XO3AUCTBEHHON NEATEIbHOCTH YEJIOBEKA.
Jemoncmpayuu
BsanmoneiicTBue MeTaymioB ¢ HemeTajulaMu (LIMHKA C CEpOHi, aFOMHUHUS ¢ HOZOM), pacTBOPaMH KHCIOT U
LIeJI04en.
lopenne weramioB (UMHKA, JKeNe3a, MarHusi) B KHCJIOpoAe. BsammopeicTBue a30THOH W
KOHLIEHTPUPOBAHHOIN CEpHOI KUCIIOT ¢ Meiblo. BoccTaHOBUTENbHBIE CBONCTBA METAJIJIOB.
XHUMHUYECKHE CBOMCTBA KUCIIOT U COJIEH.

OPIrAHHYECKAA XUMHUA
Teopuu cmpoenus opzanuyeckux coeOuHeHul.
MHuoroobpa3ue oprannueckux coennaeHuil. [lonsTre nsomepun.

Yeneeooopoosi.
[IpenenbHble W HempenedbHBIE YrieBomoponbl. Peakums nonmvepuzaumu. lIpupomHble HCTOYHUKH
yIIEBOJOPOIOB. YTIEBOAOPOAbI KaK OCHOBA MEXKAYHAPOIHOTO COTPYAHUYECTBA U BAXKHEHIINH HCTOYHHUK
dbopmuposanus Oromxera PO,
Ilpakxmuueckoe 3anamue Ne4
Homenxnamypa u uzomepus yziie6000pooos

Ilpaxmuueckoe 3anamue No§
H3yuenue ceoiicme a1kenoe u aiKUHog

Kuciiopoocoodeporcamjue opzanuyeckue geniecmed.
IIpencraBurenu KUCIOPOACOAEPKAIMMX OPraHUYECKUX COCAUHEHUN: METHJIOBBIM M 3TUJIOBBIA CIUPTHI,
TIIULEPUH, YKCYCHAsI KUCIOTA. JKUPBI Kak CIOXKHBIE H(PUPHI.

VYTeBoabl: TIIFOK03a, KpaXMaJl, HEeJTHI03a.

Ilpaxmuueckoe 3anamue Ne6
H3yuenue ceoiicme cnupmoas, aiboecuoos, henoia

Ilpakxmuueckoe 3anamue Ne7
H3yuenue ceoiicme ykcycHoll Kuciiomol

Ilpaxmuueckoe 3anamue No8
Hoenmuuxauusn Kuciopooocooeprcauux opzanuveckux coeOuHeHuil

A3omcodeprcauiue opzanuyeckue coeOUHeHus



AMUHBI, aMUHOKHUCIOTEL, Oenku. CTpoeHune u Ononorndeckast PyHKIus OENKOB.
Jemoncmpayuu
ITony4enne 3TuI€HA U €10 B3aUMOAEHCTBHE C PACTBOPOM MEpMAaHraHaTa Kajius, OpPOMHOM BOHOIL.
L{BeTHBIC peakLnu OENKOB.
IInactmacesl u BosiokHA. IloHsATHE O 1mUlacTMaccax W XMMMYECKHMX BOJOKHax. HarypanbHble,
CUHTETHUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
HeMoHcTpauus
PasznuuHble BUIBI JIACTMACC U BOJIOKOH.

Xumus u sicusnn

XuMHuea H Opramusm 4e¢JIOBEKA. XUMHUYECKUE 3JIEMEHTHI B OpraHU3ME 4YCJIOBCKA. OpFaHI/I"IeCKI/Ie u
Heoprannyeckue Bernectsa. OCHOBHBIC YKM3HEHHO HEOOXOAMMBIE COSAMHEHHST: OCJTKU, YIIIEBOIbIL, KUPHI,
BUTAMUHBI. aneBoan — TIJIaBHBIM HMCTOYHHK OHEPruu OpraHusMma. Poiab JKHUPOB B OpPraHusMe.
XoJiecTepuH U ero poJib B 30POBbE YeJIOBEKa.

MuHepanbHbIe BEIIECTBA B POAYKTAX MUTaHMs, HLIeBbIe 100aBku. COamaHCUPOBAaHHOE NMUTAHUE.
Xumus B 0biTy. Bona. KayectBo Bonbl. Moroimue u yuctsimue cpeacrsa. [Ipasuna 6e3onacHoi paboThl
CO CpeACcTBaMK OBITOBOM XHUMHUH.

BNOJIOI'UA

Ilpeomem, 3a0auu u memoost duorozUU.
OcHosHble NPUHAKU JICUG020. YPOGHU Op2AHU3AUUN JICUZHU

JKuBas npupona kak oObeKT u3ydeHHust OOJOTUH. MeToIbl NCCIEIOBAHMS JKUBOH MPUPOBI B OMOJIOTHHL.

Onpenenenue ku3HH (C TPHUBJIEYEHHWEM MaTepuana U3 pasnesioB (QU3UKH W XUMHH). YPOBHH
OpraHu3aLUH KU3HH.

Jemoncmpayuu
YPOBHU OpraHu3aluy ;kU3HU. MeTOabl MO3HAHUS KMBOM NPUPOBL.

Yuenue o knemee.

Ucropuss usydenust kierkd. OCHOBHbIE TOJIOKEHUsI KJIETOYHOM Teopun. Kierka — CTPyKTypHO-
(byHKUMOHANBHAS (3JIEMEHTapHAs1) €AUHUIA KU3HU. bronorndeckoe 3HaueHNEe XUMHYECKHX 3JIEMEHTOB.
Heopranudeckue BelecTBa B COCTaBe KJIETKH. PoJib BOIbI KAK PACTBOPHUTENSI H OCHOBHOTO KOMIIOHEHTA
BHYTPEHHEH Cpeapl OpPraHu3MOB. YTJEBOAbl W JHUIUAbI B Kierke. CTpykTypa U OHOJOrHUecKHe
0CO0EHHOCTH OEJIKOB.

Crpoenue kinerku. [IpokaproThl U 3yKapuOThl — HU3ILINE U BBICIINE KJIETOUYHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYPHBbIE KOMIIOHEHTBbI KJIETKM 5ykapuoT. Kierounoe sAnpo. DyHkums sapa: XpaHEHHUE,
BOCIIPOU3BENIEHHE U TMepeaada HACHIeNCTBEHHOW HH(OpMaluy, peryysiuus XUMHYECKOW aKTHBHOCTH
kaeTkn. CTpykTypa U GYHKIHUH XPOMOCOM. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.

Ilpaxmuueckoe 3anamue Ne9
Habnwoenue kiemok pacmenuii U Hcu60mMHbIX HOO MUKPOCKOROM HA 20MOGHIX MUKPONPENAPAMAax u
UX Onucauue.

Ilpaxmuueckoe 3anamue Nel0 (4 waca)
Cmpoenue Ki1emox pacmenuil u JcuGOnHbIX.

CtpoeHnue HyKJI€OTHIOB U CTpyKkTypa nojgunykineorunnbix neneit JIHK u PHK, ATO®.
Ilpakxmuueckoe 3anamue Nel 1
Cmpoenue u pynurxyuu /[HK u PHK



Bupycer u 6akrepuodarn. Heknerounoe crpoeHue, JKU3HEHHBIH UK U €r0 3aBUCHMOCTb OT KJIETOUHBIX
¢dopm xm3HN. Bupycel — Bo3Oyaurenn nHPEKIHMOHHBIX 3a00IeBaHN; MOHATHE 00 OHKOBUpYycax. Bupyc
ummyHonedunura genoseka (BUY). Ilpodunakrika BUU-nnrdexunn.

Jemoncmpayuu

Crpoenne monekyibl 6enka. Ctpoenue monekyisl JIHK. Ctpoenue kinetku.

CTpoeHne KIEeTOK MpOKapuoT U 3ykapuoT. CTpoeHne Bupyca.

Ocnoewt cenemuru u cejlekuuu.

Opraamsm — eauHoe 1enoe. MHOrooOpasnue OpraHu3MoB.

OOMeH BelIeCTBOM M YHEPrUeil ¢ OKpyKaroIled Cpeaoil Kak HeoOXOAMMOE YCIOBHE CYIIECTBOBAHUS
JKUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCITPOM3BEACHUI0 — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH JKHBBIX OpPTaHM3MOB.
JleneHue KJIETKH — OCHOBAa POCTA, Pa3BUTHUs U Pa3MHOXKEHMsI OpraHusMmoB. becnosoe pasmHOkeHUe.
ITonosoii mponecc 1 MoJioBoe pasMHOkeHne. OTIO0TBOPEHHE, ero OHOJIOTHYECKOe 3HAUECHHE.

[TonsiTne 00 MHAMBUAYATBHOM (OHTOTEHE3), SMOPHOHANBHOM (3MOpPHUOreHe3) U MOCTIMOPHUOHAIBHOM
pasBuTuu. MHnMBHYyanpHOE pa3BUTHE UY€TIOBEKA U €r0 BOZMOXKHbIE HapyIIEHUS.

OOmme mnpencTaBiIeHUs O HACIEACTBEHHOCTH M HW3MEHYMBOCTU. | €HeTHUecKass TEPMUHOJIOTHS U
CUMBOJIMKA. 3aKOHOMEpPHOCTH HacnenosaHus. HacnenosaHue mnpusHakoB y uenoseka. Ilonoseie
xpomocombl. CLeruieHHOe ¢ oJioM HacienoBaHue. HacnencreenHble 00J€3HH YeoBeKa, UX MPUYUHBI U
npodmnaktuka. COBpeMEHHbIE NPEACTaBICHUS O T'€He M TIeHOMe. | eHeTH4YecKne 3aKOHOMEPHOCTH
u3MeHunBocTU. Kiaccudukanus popm n3smMeHUNBOCTH. BiiusiHie MyTareHoB Ha OpraHU3M YeJIOBEKa.

Ilpaxmuueckoe 3anamue Nel2 (4 uaca)
Mumo3 u meiio3

Ilpakxmuueckoe 3anamue Nel3
Ananu3 penomunuueckoit usmenuusocmu

Ilpenmer, 3agaunm u MeTOoAbl cenekuuu. I'eHeTMYecKkue 3aKOHOMEpPHOCTH cenekuuu. YueHue H.M.
BasunoBa 0 LeHTpax MHOrooOpaswst W NPOUCXOXKIEHHUs] KYJNbTYPHBIX pacTeHHi. buorexnomorus, ee
JOCTUKEHUS, IEPCIIEKTUBbI PA3BUTHS.

Jemoncmpayuu

OOwMeH BeIecTB 1 MpeBpaIleHIs SHEPTHU B KieTke. [leneHue kieTku (MUTO3, MeH03).

Criocobsr Gecriomoro pasmuoskeHust. OIJIOAOTBOPEHHE Y PACTEHHWH M JKMBOTHBIX. MHIMBHUOyanbHOE
pasBuTHe oprannsMa. HaciencrsenHbie 00JI€3HN YeIOBEKA.

BnusHue anxoronusma, HAPKOMaHUU, KYpeHHUs Ha HAaCJIeACTBEHHOCTh. MyTauuu.

MonudukamoHHasi HK3MEHYHUBOCTb.

LeHTpbl MHOTOOOpA3Ms M MPOUCXOKACHUS KYJIBTYPHBIX pacTeHuid. MckyccTBeHHBIH 0TOOP.
Uccnenosanus B obmactu OMOTEXHONOTHH. AHAJIN3 M OLIEHKA STHUECKUX ACIEKTOB PA3BUTHUSI HEKOTOPBIX
UCCIIEIOBAaHUI B OMOTEXHOJIOTHH.

Ilpaxmuueckoe 3anamue Nel4 (4 waca)
Pewenue cenemuyeckux 3aoau.

960/"014”0}”!08 yuernue.



DBOJIIOIIMOHHASL TEOPUS U €€ POJib B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI MHUPA.
Bun, ero kpurepuu. Ilonynsnus kak CTpyKTypHasi €IMHULIA BUAA U dBoMoLuu. CHHTeTHYeCKas Teopus
sposroruu (CTD). [Bmkymue cuiibl 3BOJIFOLNN B cooTBeTcTBUH ¢ CTO.

Pesynbratel sBomonmn.  CoxpaneHHe MHOroo0Opasusi BHIOB KaK OCHOBA YCTOMYMBOIO Pa3BUTHUS
ouocdeprr. ITpuunHbl BEIMUpaHus BUAOB. bruonornyeckuii mporpecc u OMOJIOTHYECKUi perpecc.

Ilpaxmuueckoe 3anamue Nel5
Buo. Ezo kpumepuu u cmpykmypa

Ilpoucxoscoenue u pazeumue scu3Hu Ha 3emie.
I'unoTe3sl MPOUCXOKAEHUS JKU3HU. Y CJIOKHEHHE JKUBBIX OPraHU3MOB Ha 3eMJI€ B IPOLIECCE IBOFOLIUH.

Ilpoucxooicoenue uenosexa
AHTpOIIOT€He3 U €ro 3akOHOMepHOCTH. JlokasaTenbCcTBa pOJICTBA 4YEJNOBEKA C MIIEKONUTAKOLINMU
JKUBOTHBIMH. JKOJIOTHYeCcKre (PakTOphl aHTPOIIOTEHe3a: YCIOKHEHUE MOMYJISIMMOHHON CTPYKTYpPHI BHIA,
WU3TOTOBJICHUE OPYAUN TPYa, MEPEXO] OT PACTUTEIBHOTO K CMEIIAHHOMY TUIy MMUTAHUs, UCIIOJb30BAHUE
ors. [IlosBieHWe MBICIUTENBHON JOEATEIBHOCTHU U WieHopasgenbHOH peun. IIpoucxoxneHue
YeJI0BEYECKUX pac.
Jemoncmpayuu
Kpurepun Buna.
Ilonynsauus — CTPyKTypHas €QUHULA BUA, €AUHULA 3BOJIOLUH. J[BHKYIINE CHUIIBI HBOJFOLIAU.
Bo3aukHOBEHNE 1 MHOTOOOpa3ne MpUCIIOCOONIeH I Y OpraHu3MOB. Penkue u ncue3aromme BUabl.
JIBroKyIMe CHIIbI aHTponorenesa. IIpoucxoxxieHne 4enoBeKa U 4eI0BEYeCKUX pac.

Ocnoeut 3kon102uu. buonuxka.

[Ipenmer u 3amaum SKOJIOTHH. yueHHE OO0 »3KOJOrHYecKuX (akTopax, y4eHHe O CoOo0IecTBax
OpPraHu3MOB, yueHHe 0 Ouocdepe.
Dkonoruueckre (aKTOpbl, OCOOCHHOCTH HX BO3AEHCTBUS. JKOJOTMYECKas XapaKTePUCTHKA BHUJA.
[Toustue 00 skoyormyeckux cucremax. llemw mnuTanws, TpoduYecKHe YpPOBHH. BHOTeomeHo3 Kak
HKOCHUCTEMA.

Buocgpepa u uenoser.
buocpepa — rmobanbhas skocucrema. Yuenne B. U. Bepnanckoro o Omocdepe. Ponb xKuBBIX
opranu3MoB B buochepe. buomacca. buonorudeckuit kpyroBopot (Ha mpuMepe KPyroBopoTa yrieposaa).
OcHOBHBIE HampaBlieHHsT BO3JeHCTBUs uenoBeka Ha Owuocdepy. TpaHchopmanms eCTECTBEHHBIX
sKoJorudeckux cucreM. OcoOeHHOCTH arpo3KOCUCTEM (arpoLEHO30B).
Jemoncmpayuu
DKOJIOTUYECKHAE q)aKTOpr " UX BJIIUAHUEC HA OPraHU3MBbl.
MeXBUIOBBIE OTHOIIEHUWS. TAPA3UTHU3M, XHIIHUYECTBO, KOHKYypeHLus, cumMOmno3. SpycHOCTb
PACTHTEILHOTO COOOIIECTBa.
Kpyrosopot yriepona B buocdepe. 3anoBeqHuku u 3aka3HukH Poccnn.

Buonuxa
4. TEMATHYECKOE INTAHUPOBAHUE

IIpu peamusaumu coxpep:kanus oOmeoOpa3oBaTenbHON yueOHON muctuminabl «EcTecTBO3HAHUE» B
npenenax ocsoeHuss OOIl CIIO nHa 0a3ze ocHOBHOro o0mero oOpa3oBaHHA C MOJYYEHHEM CPEIHErO
obmero oOpa3oBaHusi MaKCHMalIbHAs yaeOHasi Harpy3ka oOyHaroIUXCsi COCTABJISIET:

no crnenuajgbHOcTsIM CIIO mpodeccuonanbHoro odpasosanusi 1174acoB, W3 HUX JIEKUUHA 77 4acOB U
npakTudeckue 3aHsATus 40 4acos.
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TemaTuuecknii nuiaH ydeoHoii nucuuriuabl «EcTrecTBo3HaHne»

Coaep:xanueody4ueHus

MaxkcumajabHas
Harpy3ska

Oos3aTennbHasTyueOHASTHATPY3KA

B TOMYMCJI€

Bcero JIeKIUHU paxkTuyec-
KHue

3aHATHSA

Xumusa

O0mas u HeopraHmueckas
XHMHA

24

24 18 6

OCHOBHBbIE TTOHATHS U 3aKOHBI
XUMHHU

Ileppuonuyeckuii  3aKOH U
Ilepuonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB

AN Menneneena

CtpoeHue BelecTsa

Bopna. Pactsopb!

XUMHUYECKUE PEaKIuU

NN | W

Knaccuduxauums
HEOPraHUYECKUX COCIMHEHUI
Y UX CBOWCTBA.

N B NN

N B NN
EENL I \S TR O R I \S ]

Mertaniabl B HEMETaJIbI

Oprannyeckasi xXumust

27

27 19 10

OcHoBHbBIE MIOHSITHUS
OpPraHuYecKO  XUMHM U
Teopust CTPOEHUSA
OPraHUYeCKUX COCIUHEHUHN

Yraesonopoasl 151 X
NPUPOAHBIC UCTOYHUKU

10 6 4

10

Kucnopoaconepxkaiue
OPraHUYECKUE COCTUHEHUS

12

11

AzoTconepkamue
OpPraHUYeCKHe  COCOMHEHHUS.
ITonumeper

12

XHUMHUS U OPraHu3M 4eJIOBEKa.
Xumusi B ObITY

13

Ilonsenenue UTOTOB o
pazneny XUMUA

Hroro

S1

S1 35 16

BNOJIOI'UA

14

IIpenmer, 3amaun U METOIBI
OHOJIOTHH. OcCHOBHbBIE
MPU3HAKU >KUBOTO. YPOBHH
OpraHU3aluH >KU3HU

15

VYueHue 0O KJIeTKe

26

26 20 8
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Fa3006pa3HbIX BCILICCTBY», «BCIICCTBA MOJICKYJIAPHOTO
11 HCMOJICKYJIAPHOTO CTPOCHUS, KPACTBOPBD), K3JICKTPOJIUT
11 HCOJICKTPOJIUTY, KIJCKTPOJIUTUICCKAA AUCCOTUALUA?, KOKUCIUTECIIb

1 BOCCTAHOBUTEJbY», «OKHCIEHHE U BOCCTAHOBJIEHHE», «CKOPOCTH
XIMHUYECKOM peakLuny, KXXUMHUYECKOE PAaBHOBECHEY, KYIJIEPOIHbIN

CKeNeT», «(PyHKIMOHANbHAS TPYIIay, KH30MEPHsD

OCHOBHBIE 3aKOHBI
XUMUHU

(DOpMYyJIUPOBAHNE 3aKOHOB COXPAHEHHUs] MAacChl BELIECTB U MOCTOSH-
CTBA COCTaBa BELIECTB. Y CTAHOBJIEHUE NPUUUHHO-CJIEICTBEHHON
CBSI3U MEXAY COAEPKAHUEM HTUX 3aKOHOB U HAITUCAHUEM XUMHUYECKUX
(bopmys u ypaBHEHU

| PackpeiTne ¢Qusmueckoro cmeicna cuMmBoiHMKH llepuonndeckoi

rabmumpl  xumudecknx sjaementoB  J[ M.Menneneesa (HOMepOB
BIIEMEHTA, IEPHOAA, TPYIIIbl) H YCTAHOBJICHHE IPUIUHHO

-CJIEACTBEHHON CBSI3U

MEXKTy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUs CBOICTB
DJICMCHTOB U O6pa30BaHHbIX HMHU BEIICCTB B NNEPUOAAX U I'pyImIiax.
XapaKTepI/ICTI/IKa SJIEMCHTOB MaJIbIX MEPHUOAO0B MO UX MOJIOKCHUIO B
[ lepnonuueckoii cucreme [I. 1. Menneneesa

OcHOBHBIE TEOpUU
XHUMUHU

Y cTaHOBJIEHHE 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BELIECTB OT CTPOE-
HIIsI aTOMOB OOPa3yOLUINX UX XUMUYECKUX 3IEMEHTOB.

X apakTepUCTUKA BAXKHEHNIIUX TUMIOB XUMHYECKUX CBSI3€d U OTHOCH-
TeTbHOCTH 3TOH THIONOTHH. OObsSCHEHHE 3aBUCUMOCTH CBOICTB
BEIECTB OT UX COCTaBa U CTPOCHMSI KPUCTAINIMYECKUX PELIETOK.
DOpMyJTUPOBaHNE OCHOBHBIX MOJIOXKEHUN TEOPUH 3JIEKTPOJIUTHYE-
CKOM THCCOLIMALIMU U XapaKTEPUCTUKA B CBETE HTOM TEOPHUHU CBONCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM.

DOpMYJIUPOBAHME OCHOBHBIX IOJIOKEHUH TEOPUHM XUMHYECKOTO
CTPOEHHsI OPTAaHUYECKUX COSANHEHUN U XapaKTePUCTHUKA B CBETE

BTOM TEOpPUM CBOMCTB BAXXHEHIIMX MPEACTABUTENIEH OCHOBHBIX
KJIACCOB OPraHUYE€CKUX COEANHEHU N

Baxxueimue
BEIIECTBA

" MaTepualibl

XapakTepUCTHKa CTPOCHUSI AaTOMOB U KPUCTAJUIOB U HAa 3TOH OCHOBE
OOINX (PU3HMUECKUX U XUMHUYECKUX CBOMCTB METAJJIOB M HEMETAJLIOB.
[XapakTepUCTHKA COCTaBa, CTPOCHMS], CBOVMCTB, MOJIY4YEHUS U IPUMeE-
HEHNE BAKHEHIINX HEMETAJIOB.

XapakTepuCcTHKa COCTaBa, CTPOSHHUS U OOLINX CBOMCTB BasKHEUIIINX
KJIACCOB HEOPraHUYECKUX COCIUHEHMI.

Onucanue cocTaBa U CBONCTB BaXKHEHIINX MPeACTaBUTENEH OpraHu-

HECKUX COCIMHEHUI: METaHOJa U 3TaHOJA, CIOXKHBIX 3(UPOB, JKHPOB,
MBI, KAPOOHOBBIX KHCIIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapuIOB

TJIFOKO3bI), IUCaXapuaAoB (caxapo3bl), MOJHCAXapUAOB (Kpaxmaa
1 LIEJITI0I03b]), AMUHOKHUCIIOT, OSJTKOB, HCKYCCTBEHHBIX U CHHTETHYE-
CKUXTIOJIUMEPOB
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XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnonp3oBanue B yueOHOM U TPoeCCUOHATTBHOM A TeTbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.

HasbiBaHne H3y4eHHBIX BEIIECTB 110 TPUBUATIBHOM UITH MEXKAYHAPOI-
HOW HOMEHKJIATYPe U OTPAKEHHUE COCTaBa 3THX COSIUHEHHI C TIOMO-
IIBK0 XUMHYECKUX (HOPMYIL.

OTpakeHne XHUMHUYECKHUX TMPOLECCOB C TOMOIIBI YpPaBHEHHM
XUMHUYECKUX PeaKLUii

XUMHUYECKUE PEaKIUU

OOmpsicHeHHE CYIIHOCTH XUMHUYECKUX IporeccoB. Knaccugpukarus
XUMHYECKHUX PEAKLUH 0 Pa3INYHBIM IPU3HAKAM

XUMHUUYECKUN 3KCIEepH
MEHT

BrimosHeHne XUMUYECKOTO SKCIIEPUMEHTA B MMOJIHOM COOTBECTCTBUU
C nmpaBunaMu TEXHUKH O€30TTIaCHOCTH.

Habmonenne,  ¢uxkcupoBaHme M ONMUCAHHWE  PE3YJIBTATOB
MPOBEJCHHOIO 3KCIIEPUMEHTA

Xumudeckasi HHPOp-
Marust

IIpoBeneHne caMOCTOSATENBHOIO MOUCKA XUMUYECKOH HH(pOpManu
C MCIIOJIb30BAHUEM PA3JIMYHBIX HICTOUHUKOB (HAYYHO-TIOYJISIPHBIX
W3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HC-

MOJIb30BAHME KOMITBIOTEPHBIX TEXHOJOTHH i 0oOpaloTku H
nepenayr XUMHYeCKOH HH(POPMALNU U €€ TIPEACTaBICHUS

B Pa3JIUYHBIX popmax

[TpodunbhOE y
npodecCHOHATBEHO
BHAYNMOE

OOmpsicHEHNE XUMUYECKUX SIBJICHHUH, TIPOUCXOASALINX B IPUPOJE,
OBITY 1 Ha IPOM3BOJICTBE
CobnroneHue nmpaBul 3KOJOTHYECKH TPAMOTHOTO MOBEIEHHSI B OKpPY-

skarotei cpeae. OueHKa BIUSAHIS XUMUUECKOTO 3arPs3HEHUS
OKPY>Karollel cpeabl Ha OPraHu3M YeJIOBEKa U IPYTHe KUBbIE
OpPraHU3MBI.

CobnroneHue npasmit 6€30MacHOT0O OOpaIEeHUs C TOPIOYUMH U
TOKCHYHBIMH BEIECTBaMH, JJAOOPATOPHBIM 000PYIOBAHHEM.

KpuTnueckas oneHKa 1OCTOBEPHOCTH XUMHUYECKONH HH(POpMALIUH,
Iloctynaronieit U3 pasHbIX HCTOUYHHUKOB

bBHUOJIOI'uA

[[penmer, 3a/1a4n

3HAKOMCTBO ¢ OOBbEKTaMHU H3Y4eHUs] ONOJIOTHHL.
1| BrisiBnenue posiu 6nonoruu B popMHPOBAHIH COBPEMEHHOM

METOIbI OMOJIOTHH | €CTECTBEHHO-HAYYHOW  KapTUHBI  MHUpPAa U MPAKTUYECKOMU
(OCHOBHBIE npu3HaKy| ACATENLHOCTH
bKUBOTO. Vposuu| THOACH

OpTraHu3alnn JKU3HU.

VYueHue 0O KJIeTKe

3HaKOMCTBO C KJIETOUHOH Teopuel CTpOeHHs] OPraHU3MOB.

[loslydeHre  OpencTaBJeHUs O  pPOJIM  OPraHMYECKUX U
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HCOPraHNMYCCKUX BEIICCTB B KJIETKE.
SHaHNE CTPOCHUA KJIETOK IO PE3YJIbTaTaM pa6OTbI CO CB€TOBBIM

MUKPOCKOIIOM. YMEHME OIUChIBaTb MHKpPOIIpenapaThl KJIETOK
pacTeHMl. YMEHUE CpaBHUBATb CTPOEHHE KIETOK PAaCTeHHH W
PKMBOTHBIX 110 TOTOBBIM MUKpOTIperapaTam.

OCHOBLI T€HETUKUA W
CENIEKIUU

3HaHUEe OCHOBHBIX CIIOCOOOB Pa3MHOMKEHUS OPTaHU3MOB, CTaIHi
OHTOr€HEe3a Ha MPUMEpE YeNIOBEKa.

3HaHMe MPUYWH, BbI3bIBAIOLIMX HApPYLIEHUs] B  Pa3BUTUHU
OpPraHU3MOB.

YMeHHe MONb30BaThbCA T€HETHMYECKOW TEPMHUHOJOTHEH U
CHUMBOJIUKOM, PeIIaTh NPOCTEHIINE N'eHETUYECKHE 3a1a4H.

3HaHHEe OCOOEHHOCTEH HACIEANCTBEHHOI U HEHACJIEACTBEHHOM
U3MEHYHUBOCTU U MX OHMOJIOTHUECKOH POJIH B 3BOJIOLIUHU KUBOTO

[DBOJTIOLIMOHHOE YUCHHE.
[ I[poucxoxaeHue 51
[Pa3BUTHE )KU3HU Ha 3emiie.

VMeHue aHaTM3UPOBATh U OLIEHUBATh PA3JIUNUHbIE THITOTE3bI
IIpoucxoxxaeHus )KU3HU Ha 3emie.
YMenne mnpoBoauTh ommcaHume ocoOeill OmHOrO BHAA IO
MOP(OJIOrHUECKOMY KPUTEPHIO.
PasBuTHe CMOCOOHOCTEH $ICHO M TOYHO M3JaraTb CBOU MBICIH,
TOruuecky 0OOCHOBBIBATh CBOKO TOYKY 3PEHHMsI, BOCIPHHHUMATH U
AHATM3UPOBATh MHEHHsI COOECeTHUKOB, MMPU3HABAs MPABO APYroro
HeJI0OBeKa Ha NHOE MHEHHE.
VYMeHue 10Ka3bIBaTh POJACTBO YEJOBEKA M MIIEKOMUTAIOLIHX,
OOIIHOCTB U PAaBEHCTBO YEIOBEUECKUX Pac

OCHOBBI SKOJIOTHH.
buonuka.

BHaHWE OCHOBHBIX HKOJIOTHUECKUX (PAKTOPOB W WX BJIMSHHS Ha
OpPraHUu3MBl.

3HaHIE OTJIMYUTENIBHBIX MPU3HAKOB UCKYCCTBCHHBIX COO6H_[6CTB
ATPOIKOCHCTEM.

[TonyueHue MpeacTaBIeHHs] O CXEMe DKOCHCTEMBI Ha ITPUMEpPE
ouochepsl.

HGMOHCTpaLII/ISI YMCHUA  TOCTaAHOBKHU Lleﬂefl JACATCIIbHOCTH,
MJIAHUPOBAHUEC COOCTBEHHOI JACATCIIBHOCTH JJIA JOCTHXKCHUA

MOCTAaBJICHHBIX LIeJIeH, MPENBUACHNS BO3MOXKHBIX PE3yJIbTATOB
DTUX  OEHUCTBMI, OpPraHu3aldd CaMOKOHTPOJs M OLEHKH
[OJTy4E€HHBIX PE3yJIbTaTOB

OOyueHne COOMIONEHHWIO TPaBHJ TOBEIACHUST B  IMPHPOIE,
Oepe’KHOMY OTHOIICHHUIO K OMOJIOrHYeCKUM 00beKTaM (pacTeHUsIM

1 SKHBOTHBIM M UX COOOIECTBaM) U MX OXpaHe
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OCHOBHBIE HCTOYHUKH,
st o0yuaromuxcst
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Pymsuruc I'.E. Xumust. 11 xnace: yueOHUK 1151 001meo0pa3oBaTeIbHbIX OpraHU3aI i
6a3oBblIit yposenb, M.: [Ipocsemenue, 2017

JLH.Cyxopykosa buosnorus. 10-11 kmaccer: yue0. mist o01meoOpa3oBaTebHbIX
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