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1 HIOACHUTEJIBHASA 3AIIMCKA

PaGouas  yueOnas  mporpamma  oOmeoOpazoBarenbHON — y4eOHOM
mucuuIuinHbel «EcTecTBO3HaHMe) TpeHa3HAaYeHA ISl H3yYCHHS €CTECTBO3HAHUS B
npodecCHoHATBEHBIX 00pa3oBaTeNbHBIX OpraHM3aIHsIX, pean3yIONTNX
00pa3oBaTeNbHyI0 MPOTPaMMy CpPEIHEro oO0mmero oOpa3oBaHUS B Mpejenax
OCBOEHHUsI OCHOBHOHM oOpazoBarenbHOM mporpammbl CITIO (OOII CIIO) Ha 6aze
OCHOBHOT'O 00IIIero 00pa3oBaHusl, IPH MOJATOTOBKE CIEIMATNCTOB CPETHETO 3BEHA.

Oo6meoOpa3oBaTenbHas yueOHas nucnuiuinHa «EcTecTBO3HaHME» SBIAETCS
yu4eOHBIM TIPEIMETOM W3 00s3aTeNbHON MpeaMeTHON obnacTu «EcTecTBeHHBIC
Haykm» OI'OC cpemnnero ob61mero oopa3oBaHusl.

B mpodeccronanbHbIX 00pa3oBaTeNbHBIX OPTaHU3ANMSX, PEATH3YIOIINX
o0pa3oBaTelbHYI0 TpPOrpaMMy CpEIHEro oOImero oOpa3oBaHUS B TMperenax
ocBoenuss OOIl CIIO nHa 6Ga3ze OCHOBHOrO oOOmIETO OOpa30OBaHMS, TUCIUIUIMHA
«EcTtecTBO3HaHMe» wu3ydaeTcs B 00IIe00pa30BaTEILHOM IMKJIE yU4eOHOTO IIaHa
OOII CIIO nHa 6a3e OCHOBHOTO OOIIET0 OOpPa30BaHUSA C MOIYYCHHEM CPETHETO
obmrero oopa3oBaHusl.

ConeprkaHne MporpaMMbl JUCIUILTUHBI «ECTecTBO3HAHME) HANpaBICHO Ha
JOCTHXKEHUE CIIENYIOIIMX LeJIeH:

— OCBOGHHUE 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHUpa U
METOJaX ECTeCTBEHHBIX HAyK,; 3HAKOMCTBO C HamOoiee BaXHBIMH HICSIMH H
JOCTI)KEHUSIMH  €CTECTBO3HAHMSI, OKA3aBIIMMHU OMpEEISIoniee BIMSHUE Ha
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

— OBJIQJICHUE YMCHHSIMH TPUMEHSTH MOJIyUYCHHBIC 3HAHUS I OOBSICHCHUS
SIBIICHUH OKPYKAIOIIETO MUPa, BOCIIPUATHS HH(POpPMAIIMK €CTEeCTBEHHOHAYYHOTO U
npo(heCcCHOHATLHO 3HAYUMOTO  COJIEP)KaHUsS; PpPa3BUTHE HWHTEIUICKTYalbHBIX,
TBOPYECKHX CIHOCOOHOCTEH M KPHUTUYECKOTO MBIIUICHUS B XOJAE IMPOBEICHHUS
MPOCTEHINNX WCCIEAOBAaHNN, aHAJIM3a SIBICHWUH, BOCIPHUSATHS W HHTEPIPETALUU

€CTECTBEHHOHAY4YHOU NH(OpMaLINY;



— BOCHHUTaHHE YOEXKJACHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHHOU
OPUPOJbl U HCIOJIb30BAHUSA JOCTIKEHUN €CTECTBEHHBIX HAyK [UIsl Pa3BUTHUS
MBUJIM3AIIMY U MTOBBIIICHUS KAYECTBA KU3HU;

— TPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMH B NPodeCcCHOHATHHOU
NEeATEeIbHOCTH MW TOBCEJHEBHOM KM3HM Juisi oOecrieueHuss Oe30MacHOCTU
KU3HENIEATEeIbHOCTH; TPAMOTHOTO HCIOJIb30BAHUS COBPEMEHHBIX TEXHOJOTHH;
OXpaHbl 37I0POBbSI, OKPY>KAIOIIEH CPEIbl.

EcTtecTBO3HaHHE — HayKa O SIBJICHHUSX M 3aKOHax Ipupoibl. CoBpeMeHHOe
€CTECTBO3HAHHE BKIIOYAET MHOXXECTBO €CTECTBEHHOHAYYHBIX OTpaciei, u3
KOTOPBIX HauOoJiee BaXXKHBIMH SBIAIOTCA (u3uka, xumus u Ouojorus. OHO
OXBaTBIBAET LIMPOKHUI CIIEKTP BOIMPOCOB O PAa3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB
IPUPOJIbI, KOTOPhIE MOKHO pacCMaTpHUBaTh KaK €AMHOE IIEJI0E.

EcTecTBO3HaHME Kak HayKa O SIBIIGHUSX M 3aKOHAX MPUPOJBI BKIIOYAET
OJIHY U3 BaXXHEHUILIHNX OTPACIEU — XUMHIO.

XuMus — Hayka O BELIECTBaX, HMX COCTaBe, CTPOCHUHU, CBOWCTBAX,
mpolieccax MpeBpalieHusi, HCIOJIb30BAaHUM 3aKOHOB XUMHUU B IPAKTUYECKOU
JESITEIbHOCTH JIIOJICH, B CO3JJaHMH HOBBIX MaTepUasoB.

buonorus — cocTaBHas 4acThb €CTECTBOBEJEHHUS. JTO Hayka O >KUBOU
npupoge. OHa M3y4aeT pacTUTEIbHBIN, )KUBOTHBI MHUpP M YEJOBEKA, MCIOJIb3Ys
KaK COOCTBEHHBIE METOJbI, TaK U METOAbl IPYIMX HayK, B YAaCTHOCTU (PU3MKH,
XUMHUU U MAaTEeMAaTHKU: HAOIIOJEHUSA, SKCIIEPUMEHTbI, UCCIEAOBAHUS C MOMOIIbIO
CBETOBOTO M JJIGKTPOHHOTO MHKPOCKOMA, OOpabOTKY CTAaTUCTUYECKUX JaHHBIX
METOJaMH  MaTeMaTHYECKOM CTaTUCTUKM W JAp. bHONOTUS  BBHISBISET
3aKOHOMEPHOCTH, IPUCYIIUE KU3HU BO BCEX €€ MPOSBICHUSAX, B TOM YUCJIe OOMEH
BEIIECTB, POCT, Pa3MHOKEHUE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, 3BOJIOIUIO U
Ap.

B mnpodeccuonanbHblx 00pa3zoBaTENbHBIX OpPraHU3ALUSIX, PEATU3YIOIMIUX
00pa3oBaTeNbHYI0 MPOTPaMMy CpPEIHEro oO0mmero oOpa3oBaHUsT B Mpejenax
ocsoeHust OOII CIIO Ha 6a3e oCHOBHOro 00IIero oOpa3oBaHUs, H3y4aeTCs

I/IHTerI/IpOBaHHI:Jﬁ JUCHUITITINHA ((ECTCCTBOBHaHI/Ie», BKJIro4Haromasa aBa pasaciia,
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o0najaroImye OTHOCUTENIBHOW CaMOCTOSTENBHOCTBIO M LEJIOCTHOCTBIO —
«Xumus» u  «buomorus», UYTO0 HE  HAPYWIAeT NPUBBIYHYKO  JIOTHKY

C€CTCCTBCHHOHAYYHOI'O O6pa?>OBaHI/IH CTYyACHTOB.

2 TUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI YYEBHOI
JUCHUILIAHBI

OcBoenue coaepkaHuss  y4eOHOM  muciumuiuHbl  «EcTecTBO3HaHUE»
o0ecrieunBaeT JOCTIKEHUE CTYICHTAMU CIIEAYIONINX Pe3yJIbTATOB:

JIMYHOCTHBIX:

— YCTOWYMBBIH HHTEpEC K HCTOPUM U JOCTH)KCHUSAM B 00JacTu
€CTECTBEHHBIX HaYK, YyBCTBO TOPJIOCTH 33 POCCHHCKUE €CTECTBEHHBIE HAyKH;

— TOTOBHOCTH K MPOJIOJKCHUIO 00pa30BaHus, TOBBIIICHUIO KBaTH(pUKAIINN
B M30paHHOW MPO(ECCHOHAIBHOW NEATCILHOCTH C KCIOJIb30BAHUEM 3HAHWUU B
00J1acTH €CTECTBEHHBIX HAYK;

— O0OBEKTUBHOE OCO3HAHWUE 3HAYMMOCTH KOMIICTCHIIMH B 00JacTu
€CTeCTBEHHBIX HAayK /IS 4YeloBeKa M OOIecTBa, YMEHHE HCIOIb30BaTh
TEXHOJIOTUYECKHUE JIOCTHKCHUS B 00JacTH (DU3MKH, XUMUHM, OHOJIOTUU IS
MOBBIIICHUSI COOCTBCHHOTO HWHTEIUICKTYaJIbHOTO  pPa3BUTHS B  BBIOPAHHOM
npoecCHOHaNTEHOM NESITEIbHOCTH;

— yMEHHE MPOAHATIM3UPOBATh TEXHOTEHHBIE TIOCICACTBHS ISl OKPYXKAFOIIEH
cpenbl, OBITOBOW U MPOU3BOICTBEHHOM JESITEIHHOCTH YEIIOBEKA,

—  TOTOBHOCTh  CAMOCTOSITEIbHO  JOOBIBaTh  HOBBIE Ui ceOs
CCTCCTBCHHOHAYYHBIC 3HAHHUS C UCIOJB30BAHUEM JUJISI 3TOTO  JOCTYIHBIX
WCTOYHUKOB MH(POPMAIINH;

— YMEHHUE YIPAaBIATh CBOCH MO3HABATEILHOW JCSITEIBHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEIUICKTYAJIbHOTO Pa3BUTHSI,

— YMEHUE BBICTPAaWBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIICHUS B KOMaH e TI0
pEeIICHUIO O0IIUX 3a7a4 B 00JIACTH €CTECTBO3HAHMUS,

METAallPpEeAMETHBIX:



— OBJIQJICHUE YMCHHMSIMU M HABbIKAMH PA3IMYHBIX BUJIOB MO3HABATEIHLHOMN
NEeSATETLHOCTH JIJISl U3YYCHHS Pa3HBIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO MHPA;

— MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAOJIONEHUS, HAYYHOTO
HKCIIEPUMEHTA) I U3YUYEHUS PA3TUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTUHBI
MUpa, C  KOTOPHIMM  BO3HHUKAeT  HEOOXOJMMOCTh  CTAJKUBATHCS B
npodeccUOHaIbHOU cdepe;

— yMEHHUE OMNpPEACNITh eI U 3a7a4d JeATEeIbHOCTH, BEIOMPATH CPEACTBA
JUTSL UX JJOCTHXKEHUSI Ha MIPAKTUKE;

— yYMEHHE WCTOJb30BaTh pA3JHYHBIE HWCTOYHHKU JUIS  TOJYYCHHS
€CTECTBEHHOHAYyYHOU WH(GOpPMAIIMM U OIICHWBAaTh €€ JOCTOBEPHOCTH IS
JOCTHKEHUSI IOCTABJICHHBIX LIeNIeH U 3a/1a4;

npeIMeTHbIX:

— c(OpPMHUPOBAHHOCTb TNPEJACTABICHUA O LEJIOCTHOW COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHE MHpA, IPUPOJAE KaK €AUHOU LEJOCTHOMW CUCTEME,
B3aMMOCBSI3M 4YEJIOBEKAa, TPUPOABI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacimTadax Bcenennoii;

— BJIQJICHWE 3HAHUSIMH O Han0oJiee BAXKHBIX OTKPBITHSIX W JOCTIKCHHUSIX B
00J1aCTH €CTEeCTBO3HAHMS, OBJIUSIBIIMX HA 3BOJIIOLMIO IPEACTABICHUNA O MPUPO/IE,
Ha Pa3BUTHE TEXHUKU U TEXHOJOTHU;

— c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATh E€CTECCTBEHHOHAYYHBIC 3HAHUS
JUIsl OOBSCHEHMSI OKPYXKAIOIIMX SIBIICHUM, COXPAHEHHs 3]I0pPOBbs, OOecreyeHus
0€30MacHOCTH  KU3HENEATCILHOCTH, OEpEeKHOTO0 OTHOIICHUS K MPHUPOJIE,
PaAIMOHAIBHOTO TPUPOJIOIIOIB30BAHUSA, & TAKXKE BBITTOJHEHHS POJU TPAMOTHOTO
MOTPEOUTES;

— c(opMUPOBAaHHOCTh TPEJACTABICHUNA O HAYYHOM METOJAE TO3HAHUS
IPUPOABI U CPEICTBAX M3YUYECHHS] MEraMupa, MaKpoMHpa U MUKPOMHPA; BIIAJCHUE
nprUeMaMu €CTECTBEHHOHAYYHBIX HAOJIOACHHUH, ONBITOB, UCCIIEIOBAHUM U OLICHKU
JIOCTOBEPHOCTH TIOJTyYCHHBIX PE3YyJIbTaTOB;

— BIAJCHUE MOHATUWHBIM anmnapaToM €CTECTBEHHBIX HAYyK, MO3BOJISIIOLIUM

INO3HABaTb MHP, Y4aCTBOBATb B AUCKYCCHAX I10 €CTCCTBCHHOHAYYHBLIM BOIIPOCaM,
7



WCIIOJIb30BAaTh  PA3IMYHBIE  WCTOYHUKA  WHOOpPMAIMU I8  TOATOTOBKH
cOOCTBEHHBIX PabOT, KPUTHYECKH OTHOCUTHLCA K coobmennsim CMU, coaepxarnm
Hay4YHYIO HH(OpMAIIHIO;

— cOpMHPOBAHHOCTh YMEHUW TOHWMATh 3HAYUMOCTh E€CTECTBEHHO-
HAYYHOTO 3HAHUSA /ISl KQXKIIOTO YeIOBEKAa HE3aBUCHMO OT €ro MpoQecCHOHATBHON
JeSTEIIbHOCTH, pa3indaTh ()aKThl M OILIEHKH, CPaBHUBATh OIICHOYHBIC BBIBOIBI,
BUJIETh WX CBSI3b C KPUTEPUSIMH OIICHOK M CBSI3b KPUTEPUEB C OIPEACIICHHON

CHUCTEMOH 1IEHHOCTEM.

3 COIEPKAHUE YUYEBHOM JUCHOUTLTAHBI

XUMUs
OBIIAA U HEOPITAHUYECKAA XUMHA

Beeoenue

Xumuyeckass KapTMHa MHpPa KaKk COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOMU
KapTUHBI MUpa. Pob XMMHM B )KU3HU COBPEMEHHOTO 00IIIECTBA.

[IpumeHeHrne AOCTMXKEHUU COBPEMEHHOM XMMHH B T'yMaHHUTapHOW cdepe
NesATeTbHOCTH O0IIeCTBa.

OcHogHble nOHAMUA U 3AKOHBL XUMUU

[Ipeamer xumuun. BemectBo. AtoMm. Monekyna. XuMHAYECKH 3JIEMEHT U
dbopmsbl ero cymectBoBanus. [IpocTeie U CI0KHbBIE BEUIECTBA.

Hemoncmpayuu

Hab6op monenelt aToOMOB U MOJIEKYJI.

N3mepenne BemiectBa. OCHOBHBIE 3aKOHBI XHMHHM. Macca aTtoMoOB H
MOJIEKYI.

OTHOCUTENBHBIE ATOMHAsl U MOJIEKYJIsIpHast Macchl. KoiMuecTBO BelecTna.
[Tocrosinnas ABoragpo. MosnspHas Macca. 3akoH ABorajpo. MoJisipHblii 00BeM
ra3os.

KosmnuecTBeHHbIE W3MEHEHMS B XMMHHM KaK YacTHBIA CJIy4dail 3aKOHOB

nepexoga KOJINICCTBCHHBIX U3MEHECHUI B KQUECTBCHHLIC.
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NnmrocTpannu 3aKk0Ha COXpaHEHUsT MacChl BEIIECTBA.

[Tepronnueckuit 3akoH U llepuognueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
JI.11 MenneneeBa

OtkpsoiTue [lepuoanueckoro 3akona. [lepuoanueckasi cucteMa XUMUYECKHUX
sanemenToB [[.1. MeHnaeneena.

3nauenue Ilepumomnueckoro 3akoHa u llepuonnueckoil  cHCTEMBI
xuMmudeckux snemeHToB .M. MenneneeBa misg pa3sBUTUS HAYKM M HOHUMAaHUA
XUMHYECKON KapTUHBI MUPA.

Hemoncmpauusn

Paznuunsie hopmel [lepuoanueckoit cucrembl Xumuueckux 3nemeHToB .M.
Menpeneena.

Cmpoenue eeujecmea

KoBaneHTHas cBs3b: HemoJisApHas U nojspHasa. MonHasa cBsa3b. KaTnoHsl u
aHMOHBI. MeTamnueckas cBsi3b. BogopoaHas cBs3b.

Hemoncmpayusn

OOpa3ipl BEIIECTB MU MAaTepUalioB C PA3IMYHBIMA TUIAMU XHUMHYECKOU
CBSI3H.

Booa. Pacmeopui

Bona B mpupone, ObiTy, TeXHHKE M Ha NpousBojcTBe. Duznueckue u
XUMHUYECKUE CBOMCTBA BOAbL. ONpecHEHUE BOAbl. ATrperaTHble COCTOSIHUS BOJABI U
€€ NePEXO/Ibl U3 OJHOTO arperaTHOr0 COCTOSIHUS B JIPYTOE.

Hemoncmpauusn

du3nyecKre CBOMCTBA BOJIBL: IOBEPXHOCTHOE HATSKEHUE, CMAYUBAHUE.

Xumuyeckue peakuuu. IloHATHE O XUMHUYECKOW peakiuu. THIIbI
XAMHUYECKUX PEAKIUH.

CKopoCTh peakiuu U pakTopbl, OT KOTOPBIX OHA 3aBUCHT.

Jemoncmpayusn

XUMHUYECKHUE PEAKIIUU C BBIICIICHUEM TEIIOTHI.

Heopzanuueckue coeounenusn

Kinaccupuxkanusi HeOpPraHM4YecKMX COeJMHeHMH M MX CBOiCTBA.
9



OKcubl, KUCIOTHI, OCHOBAHMSI, COJIU.

Ionsitue o ruaposuse coseir. Cpeaa BOJHBIX PACTBOPOB COJICH: KUCIas,
HEUTpalibHas, 1eaoyHas. Bogopoansii nmokasarens pH pactsopa.

Metasnbl. O61mue pu3nueckue 1 XUMUYECKUE CBOMCTBA METAJLIOB.

Hemeranabl. OOmas XxapakTepucTUKa TJABHBIX MOATPYIIN HEMETAIOB Ha
IIpUMeEpEe rajoreHoB.

Baxueimme coeguHEHUs METAUIOB W HEMETAIOB B NOPUPOAE U
XO03MCTBEHHOM JEATEIIbHOCTH YEJIOBEKA.

Hemoncmpayuu

B3anMopeiicTBue METAIIOB ¢ HEMETAUIaMU (LIMHKA C CEpOM, aJlOMHHHMS C
HOJ0M), pacTBOpaMH KUCJIOT M IIEJIOYEH.

['openne  MertamnoB  (LMHKA, JKejie3a, MarHusi) B KHUCJIOPOJE.
BzaumopencTtBue a30THOM M KOHUECHTPUPOBAHHOM CEPHOM KHUCIOT C MEIBIO.
BoccraHoBuTenbHbIE CBOWCTBA METAIIJIOB.

Ilpakmuueckue 3anamus

XUMHUUYECKHUE CBOWCTBA KUCIIOT U COJICH.

OPI'AHUYECKAA XHMHUA

Opzanuueckue coeOuneHus

OcCHOBHBIC MOJI0KEHUSI TEOPUHM CTPOCHHMS] OPraHMYECKUX COCAMHEHHI.
MHoroobpasue opranndecknx coeauHeHuil. [lonstre nzomepun.

Yraesogopoasbl. IlpenenbHble U HENpEAEabHbIE YIIEBOAOPOAbI. Peakuus
noguMmepusanuu. [IpupoaHble MCTOYHHMKHA YIVIEBOJOPOAOB. YTIIEBOAOPOIBI Kak
OCHOBa  MEXIYHAapOAHOTO  COTPYAHMYECTBA W  BAXKHEUIIMKA  HMCTOYHHK
dbopmupoBanust OropxeTa PO.

Kucaopoacoaep:xammue opranmyeckue BemecrBa. lIpencrasurenn
KHCJIOPOACOIEPKAIIUX OPTaHUYECKUX COCIWHEHUN: METUJIOBBIM W 3THIIOBBIN
CIIUPTHI, TJIMLEPUH, YKCYCHAs KUCIO0Ta. JKUPBI KaK CI0KHbIE dPUPBHI.

YraeBoabl: TIIOK03a, Kpaxmal, HEeJUI0JI03a.

A3oTcoaep:KalMe OPraHn4YecKre COeAUHEHUsi. AMUHBI, AMUHOKHCIIOTHI,

oenku. CtpoeHue u Ouosnornyeckas GyHKIuUs OEIKOB.
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Hemoncmpayuu

[lonmydyeHne 3THiEHA M €ro B3aUMOJCHUCTBHUE C PACTBOPOM NEPMAHTAHATA
KaJiisi, OpOMHOM BOJIOM.

KauectBennas peakius Ha rautiepuH. [[BeTHbIE peakimu OEIKOB.

Ilmactmaccsl M BoJIokHA. [loHsTHMe o0 macTMaccaXx M XHMHYECKHX
BOJIOKHax. HaTtypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

JdemoHcTpanus

PaznnuHble BUABI IJ1aCTMACC M BOJIOKOH.

Xumus u xHncus3no

XuMHus M OpPraHu3M 4YejoBeKa. XUMHUYECKHE HJIEMEHTbl B OPraHU3ME
yenoBeka. OpraHuyeckMe M HEOpraHuveckue BeliecTBa. OCHOBHBIC KHU3HEHHO
HEOOXOIMMbIC COCAMHEHUS: OCNIKH, YIJIEBOJbI, KUPbI, BATAMUHBI. YTJIEBOJIBI —
IJIaBHBIM MCTOYHUK SHEPTrUuM opranusma. Posib skupoB B opranusme. X0oJECTEPUH U
€ro poJib B 3JI0POBbE YEIOBEKA.

MuHepanpHbIe BelIeCTBA B NPOJAYKTAaX NHUTAHUS, NHUIIEBBIE TOOABKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObITy. Boga. KauectBo Bozbl. Moronme u 4ucTsIue CpeacTBa.
[IpaBuita 6e3omacHO# pabOTHI CO CpeIcTBAMU OBITOBON XMUMHUHU.

BHOJIOI'USI

buonocua — cosokynnocmo nayk o scueoi npupooe. Memoowvt HayuHozo
no3Hanus 6 buonozuu

Kupas mpupoga kak oOBEKT U3y4eHHUs OMooruu. MeTombl uccieqoBaHus
KUBOW Tpupoabl B Ononorun. OnpeneneHne Xu3Hu (C MPUBICYCHUEM MaTepHuaa
U3 pa3AesioB GU3UKA U XUMHH). YPOBHH OpraHU3aIluu KU3HH.

Hemoncmpayuu

YpoBHU OpraHu3alyu >KM3HU. MeTO bl TO3HAHUS KUBOUW TPUPOJIBI.

Yuenue o knemke.

Hctopuss mzyuenus: kiaeTku. OCHOBHBIE MOJIOKEHUS KIETOYHOM TEOPHH.
Kinerka — cTpykTypHO-GyHKIIMOHANBHAS (JIEeMEHTapHas ) €IUHULIA )KU3HH.

Crpoenne kieTku. IIpokapHOTBl M 3yKapuOTbl — HU3IIWE M BBICHIME
11



KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKU 3YKapHOT.
Kinerounoe spgpo. @yHKIuMA sAapa: XpaHEHUE, BOCIPOMU3BEIEHUE WU Iiepenaya
HACJIEICTBEHHOM HMH(POpMaLUU, PETYISAlUs XUMUYECKOM AKTHUBHOCTH KJIETKH.
CtpykTypa u QyHKIIUH XPOMOCOM. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.

buosornueckoe 3HayeHWE XHMHYECKHX dJIEMEHTOB. Heopranmueckue
BEILIECTBA B COCTaBe KIETKU. Ponp BOABI Kak pacTBOPUTENS U OCHOBHOTO
KOMITIOHEHTa BHYTPEHHEW Cpeabl OpraHu3MOB. YTJIEBOJBI M JIMIUIBI B KIETKE.
Crpykrypa u 6uosiorundeckue GyHKIIUN OCIIKOB.

CrpoeHre HYKJIEOTHJOB U CTPYKTypa HoiauHykiaeoTuanbix neneil JJHK wu
PHK, AT®.

Bupycei u 6akrepuodaru. HekinerouHoe ctpoeHue, >KU3HEHHBIA IIUKI U €r0
3aBUCHUMOCTh OT KJETOYHbIX ¢opM Ku3HU. Bupycsl — Bo30yautenu
WHOEKIMOHHBIX  3a0ojeBaHuid;  moHATHE 00  OHKOBHpycax.  Bupyc
uMmmyHoieuiuta yenoreka (BUY). Ilpodunaktuka BUY-undeximm.

Hemoncmpayuu

Crpoenue monekyinl 6enka. Ctpoenue mosekyisl JJHK. Ctpoenue kietku.

CtpoeHue KIETOK MPOKAPUOT U 3yKapuoT. CTpoeHue Bupyca.

Ilpakmuueckue 3anamus

Habnrogenue KjaeTok pacTeHU U )KUBOTHBIX MOJ] MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenaparax 1 uX On1McaHue.

CpaBHEHUE CTPOEHUS KIETOK PACTEHUN U dKUBOTHBIX.

OcHogvl cenemuKu u cejleKyuu.

Opranusm — eauHoe nenoe. MHOroo6pasue opraHu3MoB.

OOMeH BeIeCTBOM U SHEPrUEl ¢ OKPYKAIoIIeH cpelod Kak HeoOXOoaumoe
YCIIOBHE CYIIECTBOBAHUS KUBBIX CUCTEM.

CrnocoOHOCTh K  CaMOBOCHPOM3BEIEHHIO — OJIHA M3  OCHOBHBIX
0COOEHHOCTEH JKUBBIX OpraHU3MOB. JleneHne KIeTKu — OCHOBa pocTa, pa3BUTHUS U
pa3MHOXKEeHUs1T OpraHu3MoB. becnosioe pasmHoxenue. [lomoBonm mnpouecc u
M0JIOBOE pazMHOXKeHHe. OII00TBOPEHHUE, €r0 OMOJIOTHYECKOE 3HaUYEHHE.

[Tonsitne 00 VHJIUBHU1YJIbHOM (oHTOTEHER), AMOpPUOHATHFHOM
12



(oMOpuoreHe3) m TOCTIMOPHOHAIIBHOM pa3BUTHU. VHIWBUIyalbHOE pa3BUTHE
YEJIOBEKA M €r0 BO3MOKHBIE HAPYIIEHHUS.

OOmue mnpeacTaBieHUsT O  HACJIEACTBEHHOCTM UM M3MEHYMBOCTH.
['eHeTHyecKkasi TEPMHUHOJIOTUSI M CHUMBOJIMKA. 3aKOHOMEPHOCTH HAacjeI0BaHUs.
HacnenoBanne mnpusHakoB y uenoBeka. [lomoBeie xpomocombl. CLemieHHOE ¢
noJioM HacienoBanue. HacnenctBeHHble O0OJIE3HM YEJIOBEKa, WX MPUYUHBI U
npodrraktika. CoBpeMEHHBIE TIPEICTABICHUS O TCHE U TEHOME.

['eneTnueckre 3aKOHOMEPHOCTH H3MeHuUMBOCTH. Kiaccudukamnus ¢opm
W3MEHUYMBOCTH. BiusiHue MyTareHoB Ha OpraHu3M 4eJIOBEKa.

[Ipenmer, 3amaun U METOABI CEJICKLIMHU. | €HETHUECKHE 3aKOHOMEPHOCTH
cenekiuu. Yuenne H.M. BaBuioBa o meHTpax MHOrooOpasusi U MpPOUCXOKIACHUS
KYJbTYPHBIX pacTeHuil. buotexHosorus, ee JOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHA.

Jemoncmpayuu

OOMeH BelIeCcTB W MpEeBpalleHHs dHEpruu B KieTke. JleneHue KIeTKu
(MUTO3, MEUO03).

CnocoOb1  Oecrionoro pasmMHokeHHs. OIUIOAOTBOPEHUE Yy pacTeHUN W
KUBOTHBIX. MHIUMBHIyanpbHOE pa3BUTHME OpraHm3Mma. HacneactBeHHbIE O0JE3HU
YEJI0BEKA.

BiustHue ankoronusmMa, HAapKOMaHUU, KypEHHs Ha HaCJIEACTBEHHOCTb.
Myranuu.

MonudukannoHHas U3MEHYUBOCTb.

[lenTpel MHOTOOOpa3Wsi ¥ MPOWCXOKACHHUS KYJbTYPHBIX PpACTEHUHU.
HckyccTBeHHBIN 0TOOP.

HccnenoBanus B 001acTH OUOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Peuienne 351eMeHTapHBIX TEHETUYECKUX 3aa4.

AHaQJIN3 U OLEHKA 3TUYECKUX ACIEKTOB Pa3BUTHSI HEKOTOPBIX UCCIIETOBAHUI
B OMOTEXHOJIOTHH.

eonroyuonnoe yuenue. Ilpoucxoscoenue u pazgumue HcusHu Ha 3emiie.

OBONIOIMOHHAs Teopus U €€ poib B (HOPMHUPOBAHHH COBPEMEHHOU
13



€CTECTBEHHO-HAYYHOU KapTuHbl Mupa. Buza, ero kpurepuu. llomymsamus xax
CTPYKTypHasi €IMHMIIA BUAA U HBOJIOLNUU. CUHTETHYECKas TEOpHUs SBOJIOLUHU
(CTD). dpwxyiiue cuiibl H3BOIIONMH B cooTBeTCcTBHM ¢ CTD.

Pesynbrarel sBomtoruu. CoxpaHeHHe MHOrooOpas3usi BHIOB KaK OCHOBA
yCTOHYMBOTO pa3BuTHs orochepsl. [IpuunHbl BeIMUpaHus BUI0B. buonornueckuii
nporpecc 1 OMOJIOTHYECKUI perpecc.

['unore3sl NPOUCXOKIAEHUS KU3HU. Y CIOXKHEHUE JKUBBIX OPraHU3MOB Ha
3emsle B IPOLECCE DBOJIIOUMHU. AHTPOIIOTEHE3 U €ro  3aKOHOMEPHOCTH.
JlokazarenbcTBa  pOACTBA  4YEJIOBEKA C€  MJIEKONUTAOIIMMH  KUBOTHBIMH.
Okonoruueckue  (PakTOphl  aHTPONOTEHE3a:  YCIOXKHEHHWE  MOMYJISIIIHOHHOM
CTPYKTYpBI BHJAA, W3rOTOBIEHUE OPYAUN TpyZAa, MEPEXOJ OT PaCTUTENBHOIO K
CMEUIaHHOMY THUIy MUTaHUS, UCIHOJIb30BaHUE OrHsA. [losBIIEHHE MBICIUTEIBHON
JEATEIbHOCTH U WICHOPa3AeabHOU peun. [IponcxoxaeHue 4eoBe4ecKux pac.

Jemoncmpayuu

Kpurepuu Bua.

[lonmynsauuss — CTPYKTypHas €OUMHULA BHJAA, CAWHHUIA DBOJIIOLUU.
JIBUKyIlIME CHUITBI 3BOJIIOLIUH.

Bo3HuKHOBEHHE U MHOrooOpasue MpUCIoCcOOJIEeHU y opraHu3MoB. Penkue
Y UCYE3AIOLINE BUIBI.

JBrwkymue cuibl - aHTpomoreHesa. lIpoucxoxxneHme  yenoBeka U
YeJIOBEYECKUX Pac.

Ilpakmuueckue 3anamusn

Omnucanne ocoOell Buaa Mo MOP(OIOrHUECKOMY KpUTEpHIO. AHAIW3 U
OLICHKA pAa3JINYHBbIX THUIIOTE3 TPOUCXOXKIACHUS JKU3HU. AHAIUM3 U OLCHKA
Pa3IUYHBIX TUIIOTE3 MPOUCXOXKACHUS YEJIOBEKA.

OcHnoebt 3xon02uu. buocgepa u uenosex. buonuxa.

ITpenMeT u 3ajauM SKOJIOTHU: YUYEHHE 00 IKOJIOTUYECKUX (PaKTOpax, yueHHUE
0 co00I1IecTBax OpraHU3MOB, yaeHHe 0 brocdepe.

DKoJoru4eckre (QakToppl, OCOOEHHOCTH MX BO3JAEHCTBHUS. DKOJIOrMUYECKas

xapakTepucTrka Buaa. [loHstre 00 skomormyeckmx cuctemax. llemm muranus,
14



Tpoduyeckue ypoBHH. bruoreoreHos kak sKkocucTeMa.

buocpepa — rnobanphas skocucrema. Yuenue B. W. Bepnanckoro o
ouocdepe. Ponp xuBbIX opraHu3zmMoB B Oumochepe. buomacca. buonornueckuit
KpyroBOpoT (Ha MpuMepe Kpyropopora yrieponaa). OCHOBHBIE HaIpaBICHUS
BO3JIEHCTBHUSL  yejoBeka Ha Ouochepy. TpaHchopmanusi  e€CTECTBEHHBIX
IKOJOTrHYecKuX cucteM. OCOOEHHOCTH arpo3KOCUCTEM (arpolEHO30B).

Hemoncmpayuu

DKkoJsiornueckue pakTopbl U UX BIUSIHUE HA OPTAaHU3MBI.

MeXBUIOBbIE OTHOIICHMS: Mapa3sUTH3M, XHUIIHUYECTBO, KOHKYPEHIIHS,
cUMOMO03. SIPyCHOCTH paCTUTENHLHOTO COOOIIECTBA.

Kpyrosoport yriaepoaa B 6uocdepe. 3anoBeIHUKM U 3aka3HUKU Poccuu.

Ilpakmuueckue 3anamusn

CocraBneHue cxeM nepeadyu BEIIeCTB U SHEPruM (1IeTei MUTaHus ).

CpaBHUTENbHASA XapaKTEPUCTUKA MPUPOJHBIX SKOCUCTEM U arpo3KOCHCTEM
CBOEU MECTHOCTH.

Perienue skonornyeckux 3ajaad.

AHanmu3 ® OIIEHKAa TIOCJENCTBHA  COOCTBEHHOW JESATEILHOCTH B

OKpY>Karollen cpesie, ro0aabHbIX IKOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIIeHHUS.

4 TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu  peanuzamum  cojaepkaHusi  oOIIe0Opa3oBaTebHOM  y4eOHOM
muciuinabel  «EctectBo3Hanme» B mpeaenax ocBoeHuss OOIT CIIO na 6asze
OCHOBHOTO 0011ero 00pa3oBaHus ¢ MOJYYCHHEM CPEIHETO O00IIero oOpa3oBaHUS
MaKkcUMasbHas yueOHas Harpy3ka 0O0yJaroInuxcsi COCTaBISIeT:

no cnermanbHOCTAM CI1O npodeccuonanproro oopazoanus 117 yacos, u3

HUX JICKIIMK 77 4acoB U TpakThueckue 3aHsaTus 40 yacos.
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TemaTnuyecknii muiaH ydyeOHoi 1ucuuiuinabl «EcTecTBO3HAHUE

Conep:xanne o0yyeHust

MakcumMajabHas

Harpy3Ka

Oos3aTennbHas yueOHass Harpy3Ka

Bcero

B TOM YHCJIE

JEeKINH

NpaKTHyec
KHe 3aHATHA

Xumusa

O0masi U HeopraHuveckas
XUMHS

24

24

16

OCHOBHBIC TTOHSTHSA M 3aKOHEI
XUMHUHN

[leppuoguueckuidi  3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKHUX JIEMEHTOB

J..MenneneeBa

Crpoenue BelecTsa

Bopna. PactBopsl

XUMHUYECKUE PeaKIuu

MeTanisl 1 HEMETAJUIEI

N SN0 AW

Knaccudukanus
HEOPraHWYECKUX COCIMHEHUN
U UX CBOWCTBa

0NN DN

O B

AN =] =]

Oprannyeckasi XumMust

27

27

OcHOBHbIE
OpPraHMYeCKOW  XUMHH U
TEOPHS CTpOEHUs
OPraHUYECKUX COCIUHEHUN

IIOHATUA

YrneBoaopoibl U 150.4
HNPHUPOJHBIE UCTOYHUKU

10

10

10

Kucnopoacoaep:xaine
OpraHUYECKUE COCANHEHUS

11

AzoTtcoaepikaiue
OpraHUYECKHUE COCTUHEHUSI.
[Tomumepsr.

12

X¥MHSA U OpraHu3M YeJOBEKa.
Xumus B ObITY

Hroro

51

51

35

16

BNOJIOI'Us

13

[Ipenmer, 3amaum U METObI
OMOJIOTHH. OCHOBHEBIE
IIPU3HAKU KUBOTO. YPOBHHU
OpTraHU3ALNU KUZHU

14

VY4yeHue o KIeTKe

24

24

15

OCHOBBI
CENIEKIIUU

T'CHCTUKU )48

14

14

16




16 OBOJIIOLIMOHHOE YYECHHE 8 8 4 4

17 [IpoucxoxaeHue U pa3BUTHE 2 2 2 -
JKU3HU Ha 3emie

18 [IpoucxoxaeHue yenoBeka 4 4 2 2

19 OCHOBBI 3KO0JIOTUH 4 4 0 4

20 | buocdepa u yenosek 2 2 0 2

21 | buonuka 2 2 2 -

22 NunuBunyansHOE 4 4 4 -
MPOEKTUPOBAHUE

HUroro 66 66 42 24

Bcero 117 117 77 40

IIpome:kyTounas arrecrauusi gopme 1udpPpepeHIUPOBAHHOIO 3a4eTa

B teuenue 1 kypca KakIbIM 00YJarOIIMMCS BBITIOJHACTCS] HHIUBUTYTbHBINA

IMPOCKT 110 OI[HOﬁ HJIM HCCKOJIBKUM JUCIHUIITIMHAM, 3a CHCT BPECMCHH, OTBCACHHOTO

Ha u3yuyeHue nucuuruHbl (denepanbHblil rocynapcTBEHHBIN 00pa3oBaTeNbHbIN

CTaHJApPT CpeAHero (IOJHOro) obiero oOpa3oBaHUs, YTBEPXKACHHBIM MPHUKa30M

MunoOpuayku Poccun ot 17 anpenst 2012 r. Ne 413).

TemaTHnka HHAUBUAYAJIbHBIX IPOCKTOB

1. 13 4yero M3roTaBiMBalOT aBTOMOOHWJBHBIE ITMHBI M KaK MOKHO KCITOJb30BaTh

0TpaboTaBIIHE.

2. U3 4ero cocTOMT OCHOBA ’KE€BATEIbHBIX PE3UHOK.
3. HUckyccrBo doTorpaduu u XUMHH.

4. JKuBas u mepTBas Boja — MU( U peaTbHOCTb.

5. Apowmareponus Ha JOMY.

7. bimnsHeusl — 4yq0 JKU3HH.

8. Boma — ocHoBa xu3HU Ha 3eMIIe.

9. ) KuBble «4yOBHILAY» - MHOTOOOpa3ue r1yOOKOBOJHBIX KUBBIX OPTraHU3MOB.

10. I/IsyquHe BJIMSIHUSA MY3bIKAJIBHBIX 3BYKOB Ha YCJIOBCKA U JKHBOTHDIX.

11. UccnenoBanue CBOUCTB OeKa.
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5. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEEHOI
AEATEJBHOCTU CTYJAEHTOB

Conepxanue XapaKkTepUCTHKA OCHOBHBIX BH/I0B /IeATEIbHOCTH CTYJACHTOB
o0y4eHus (HA ypOBHe y4eOHBbIX AeiCTBH)
XUMUA

Y MeHne nath onpeaeneHue U OepupoBaTh CIeIyIOINUMH XUMUYECKUMHU
OHSATHAMU: «BEILECTBOY», KXUMHUUECKUH SIEMEHT», «aTOM», «MOJIEKY-
I1a%, «OTHOCHUTENBHBIC aTOMHAS U MOJIEKYJISAPHAS MacChl», «HOHY, «aj-
TOTPONMS, KA30TOIBD», «XUMUYECKAs! CBIA3bY, «3IEKTPOOTPHULIATENb-
HOCTDB», «BaJICHTHOCTBY, «CTEIICHb OKUCICHUSD), «MOJIbY, «MOJISIpHAs
Baxwnelimue xumuye- Maccay, «MOJSIpHBIH 00beM ra3000pa3HbIX BEIECTBY, «BEIIECTBA MOJIE-
CKHUE MOHATHUSA KyJISpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS», «PAaCTBOPBIY, «3NEKTPOJIUT
1 HEDJIEKTPOIIUTY, «ANEKTPOIUTHUECKAs AUCCOLMALINA», OKUCIUTETh

1 BOCCTAHOBHTENb), OKHCIEHHE U BOCCTAHOBIIEHUEY, KCKOPOCTh XUMHU-
HeCKON PeaKIMN», «<XXUMHUUECKOE PABHOBECHEY, YTJIEPOJHBIN CKEIET»,
«pyHKIMOHAIBHAS TPYIIIAY, KA30MEPHS»

DopMyIHpOBaHUE 3aKOHOB COXPAaHEHHS MACCHhI BEIIECTB M TOCTOSHCTBA
COCTaBa BEIIECTB. Y CTAHOBIIEHUE MPUYNHHO-CIICICTBEHHOHN CBS3U
MEXKTy COlepyKaHHEM 3TUX 3aKOHOB U HAIMCAHUEM XUMUYeCcKUX (hop-
MyJ1 1 YpaBHEHUH.

PackpriTie (PU3UUECKOT0 CMBICIIa CUMBOIUKHU [leprHoaudeckoi Ta0InIIb!
OCHOBHBIE 3aKOHBI

N xuMHUdIecKux 35eMeHToB /.. MenpeneeBa (HOMEPOB dIIEMEHTA,

epuo/ia, TPYIIbBI) U YCTAHOBJICHNE IPHYUHHO-CIICJCTBEHHOM CBS3N
MEXKITy CTPOSHHEM aToMa M 3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOWCTB
HIIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB B EPUOJIAX U IPYIIIax.
X apakTepucTHKa 3JIEMEHTOB MaJIbIX MIEPUOJIOB TI0 MX TIOJIOKEHHIO B
[lepuonuueckoii cucreme [I.M.Menneneepa

Y cTanoBIICHHE 3aBUCHMOCTH CBOMCTB XMMUYECKHUX BCHICCTB OT CTpOC-
[HHS aTOMOB 06p8.3y}OH.[I/IX X XUMHUYCCKHUX 2JICMCHTOB.
XapaKTepI/ICTI/IKa BKHCHINIMX THUIIOB XMMUYCCKHX CBI3CH M OTHOCH-
TeILHOCTH 3TOH THonoruu. O0bsCHEHNE 3aBUCUMOCTH CBOMCTB
BCIICCTB OT UX COCTaBa U CTPOCHHUA KPUCTATNIMICCKUX PCHICTOK.

OcHOBHBIE TEOpHH DopMyIMpOBaHME OCHOBHBIX TIOJOXEHUM TEOPUH 3IEKTPOIUTHYECKOHN
XUMUU TMCCOLMALIMY U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOWCTB

OCHOBHEIX KJIACCOB HEOPTAaHUYCCKUX COCTMHEHMIA.

(DOopMyIHpPOBAHUE OCHOBHBIX MOJOXEHUN TEOPUM XHMHUYECKOTO CTPOCHUS
OPraHUYECKUX COCTUHEHHUN U XapaKTEPUCTHKA B CBETE 3TOH TEOpUHU

CBOIMCTB BaKHEUIIIMX MPEICTABUTENEH OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCTMHEHUH.

o X apakTepUCTHUKA CTPOECHUS aTOMOB U KPUCTAJIOB U HAa 3TOU OCHOBE —
Baxkneiimme BemntecTBa p p p p

UX (PU3MYECKUX U XUMUYECKHX CBOMCTB METAJIOB U HEMETAJIOB.
U MaTepuasl oOmuX dusuyec €CKHMX CBOHCTB M€ o eMe 0

XapaKTepI/ICTI/IKa COCTaBa, CTPpOCHMHA, CBOﬁCTB, MOJIYy4YCHUA U IPUMCHCHUC
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BAKHCHIIINX HEMETAJLIOB.

XapaKTepI/ICTI/IKa COCTaBa, CTPOCHHUA U 06H.[I/IX CBOICTB Ba)KHEHIIIMX
[KJIACCOB HCOPraHNMYCCKUX COCZ[I/IHCHI/If/’I.

OnucaHue coCTaBa M CBOMCTB BaXKHCHIIINX Hpe,Z[CTaBI/ITCJIeﬁ OpraHnv4cCKux

COCIMHEHMI: METaHOJA U JTaHOJa, CJOXHBIX J(PHUPOB, KUPOB,MBLI,
KapOOHOBBIX KUCIIOT (YKCYCHON KHCIIOTBI), MOHOCaXapHIOB

TJIIOKO3BI), TUCaXxapuIoB (caxapo3bl), HONMHCaXapruaoB (KpaxMana
11 LICJUTIONIO3b1), AMUHOKHUCIIOT, OSJIKOB, MCKYCCTBEHHBIX U CHHTETHYECKHX
MOJIUMEPOB.

XUMHYECKUN SI3BIK
WA CHMBOJINKA

Hcnonb3oBanue B yueOHOI 1 ipodeccHoHaTBHOM NesTeIbHOCTH
XUMHUYECKUX TEPMUHOB ¥ CUMBOJIUKH.

HazpiBaHme H3y4eHHBIX BEIIECTB MO TPUBHAIBHON MIIN MEXTyHApOJHON
HOMEHKJIAType, OTPaKEHUE COCTaBa ITHUX COETUHEHUH C TTOMOIIBIO
XUMUYECKUX (HOpMYII.

OTtpaxeHne XMMHUYECKUX MTPOLIECCOB C IOMOIIBIO0 YPaBHEHUM XUMHUUEC-
KHX peakuui

XUMHUYECKUE PeaKIU

OOBsICHEHUE CYIITHOCTH XUMUIECKUX mporieccoB. Kimaccudukarus
XAUMHYECKUX PEaKIUH 10 Pa3InIHbIM PU3HAKAM

XUMHYECKUH FKCTIEPH-
MEHT

BrimonHeHne XHMHYECKOTO SKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUH

C TIpaBWJIAMH TEXHUKH O€30MTaCHOCTH.

Habmonenne, ¢pukcrpoBaHue U OMICAHUE PE3yIbTATOB MTPOBEICHHOTO
JKCIIEPHMEHTA

Xumuueckas uHPop-
Malus

[IpoBeneHne caMoOCTOATENBHOTO MOUCKA XUMHYECKOH HHPOPMALIUT

C MCTMOJB30BaHUEM PA3TIMUHBIX UCTOUHUKOB (HAyYHO-TIOMYJISIPHBIX
W3JIaHNH, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB VHTepHETA);
WCTIONBb30BaHUE KOMITBIOTEPHBIX TEXHOIOTUH U1 00pabOTKH M Iiepeiaun
XMMUYECKOH HHPOPMAIIUK U €€ TpeACTaBICHHs B Pa3IHMYHbIX (hopMax.

[IpodunsHOE U podec-
CHOHAJIbHO 3HAYMMOE
COoZIepIKaHUE

OOBsICHEHNE XUMHUYECKHX SBJICHUH, POUCXOASAIINX B IPUPOJIE, OBITY
Y Ha MPOU3BO/ICTBE.

CobmroeHne mpaBwil 3KOJIOTHYECKH TPAMOTHOTO TTOBEICHHUS B OKPY-
JKaroniei cpene.

OreHKa BIUSHUS XUMUYECKOTO 3arPS3HCHUS OKPYKAIOIIEH cpeIbl

Ha OPTaHU3M YEJIOBEKA H JIPYTUE )KUBBIC OPTaHU3MBI,

Coburoaenwe mpaBuil 6€301MacHOT0 0OpaIeHHUS C TOPIOYUMH U TOKCHY-
HBEIMH BEIIECTBAMH, JTA0OPATOPHBIM 000PYIOBAHHEM.

KpuTnueckas orieHKa JOCTOBEPHOCTH XUMUIESCKOW UH(POPMAIIHH,
MOCTYMAOIIEH U3 Pa3HBIX UCTOYHUKOB

BUOJIOTUA

[IpemMer, 3aaul ¥ MeTojbl| SHAKOMCTBO C OOBCKTaMH H3y4CHHS OHOIOTHHL
GUOTOTUH. OcHoBHbIe| BbIsiBIeHHE posit OMOIOruy B (hOPMUPOBAHUH COBPEMEHHOM
MPU3HAKM SKHBOTO. YpOBHH| €CTECTBEHHO-HAYYHON KapTUHBI MUPA U TIPAKTUYECKOH JIEATENBHOCTH
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OpraHu3aluy )XU3HU.

JIIOAEH.

VYuenue o KIETKe

3HAKOMCTBO C KJIETOUHOM TeOpHeil CTPOCHUS OPTaHU3MOB.
[TorydeHue NpeACTaBICHUS O POIU OPTaHUYECKUX U HEOPTAaHUUYECKUX
BEIIICCTB B KJICTKE.

3HaHWE CTPOEHUS KIETOK MO Pe3yIbTaTaM pabOThI CO CBETOBBIM
MHKPOCKOTIOM.

YMeHue onuchiBaTh MUKPOIIPENapaThl KJIETOK pacTeHU. Y MEHHE

CpPAaBHMBATH CTPOCHHE KJIETOK PACTCHHUH M KHBOTHBIX 11O TOTOBBIM
MUKpOTIpETIapaTam.

OCHOBEI T€HETUKU U
CEJIEKLIUU

3HaHHE OCHOBHBIX CITOCOOOB Pa3MHOKCHHS OPTaHU3MOB, CTaIUI OHTO-
reHe3a Ha MpUMepe YellOBeKa.

3HaHUe NPUYUH, BHI3BIBAIOIINX HAPYILICHUS B PA3BUTUU OPTaHU3MOB.
YMeHHe MoiIb30BaThCS TCHETUUECKON TEPMHUHOIOTUEH U CUMBOJIUKOM,
peuaTh TpOCTEHIINE TCHETHIYECKUE 3aJauH.

3HaHKne 0COOCHHOCTEH HACIEACTBEHHON U HEHACICACTBEHHOW H3MEH-
YUBOCTH M KX OMOJIOTHYECKOM POJTH B 3BOJIOIUN KUBOTO

(DBOJIIOLIMOHHOE YUCHHUE.
[IporcxoxkaeHUue U pPa3BUTHE
PKU3HU Ha 3emuie.

YMeHue aHaIu3upoBaTh U OLICHUBAThH PA3IUYHBIC THUIIOTE3bI TPOUC-
XOXKICHUS KU3HU Ha 3eMIIe.

YMeHue npoBOAUTh onrcanue ocobelt 0JHOro Buaa mo Mopdooruyec-
KOMY KPUTEPHIO.

Pa3Butne ciocobHOCTEH SICHO ¥ TOYHO M3J1araTh CBOM MBICIH, JIOTHYE-
cKH 000CHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIPHHIUMATD U aHAITU3HUPO-
BaTh MHEHHA COOECETHUKOB, MPU3HABAs MPaBO IPYroro 4eJoBeKa Ha
WHOE MHEHHE.

YMeHue T0Ka3bIBaTh POJCTBO YETIOBEKA M MIIEKOMHTAIOMINX,
OOIITHOCTH M PABEHCTBO YEIOBEYECKHUX pPac.

OCHOBEI PKOJIOTHH.
buonuxka.

BHAaHWE OCHOBHBIX DKOJOTMYECKHX (DAaKTOPOB M MX BIHSIHUS Ha
OpTaHN3MBI.

3HaHWE OTIIMYNTENHHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
ATPOIKOCHICTEM.

[ lomy4yeHre mpecTaBIeHUsI O CXeMe SKOCHCTEMBI Ha pUMepe
oriocdeprr.

J[emMOoHCTpaIwsi yMEHHS TOCTAaHOBKH IIeNiel NeATeNbHOCTH, TUIaHUPO-
BaHIE COOCTBEHHOW AESITETFHOCTH ISl TOCTHKEHHS MTOCTABIICHHBIX
[1eJ1ei, TpeABUICHUSI BOBMOXHBIX PE3yJIbTaTOB 3TUX JEUCTBUH, Opra-
HU3alUA CAMOKOHTPOJIS M OLEHKH MOJIYYEHHBIX PE3yJIbTaTOB.
(OOy4eHne COOITIOICHUIO TPABUIT ITOBEICHUS B TIPUPOE, OCPEIKHOMY
OTHOIIICHUIO K OMOJIOTHYECKUM OOBEKTaM (PaCTeHUSIM U JKUBOTHBIM
1 MX COOOIIECTBaM) M UX OXpaHe.
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