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1 HIOACHUTEJIBHASA 3AIIMCKA

PaGowass  yueOmas  mporpamma  oOmeoOpazoBarenbHON — y4eOHOM
mucuutuinHbel «EcTecTBO3HaHMEe) TpeHa3HaYeHA TSl H3yYCHHS €CTECTBO3HAHUS B
npodecCHoHATBHBIX 00pa3oBaTEeIbHBIX OpraHM3aIMSIX, peaM3yIONTNX
00pa3oBaTeNbHyI0 MPOTPaMMy CpPEIHEro oO0mmero oOpa3oBaHUST B Mpejenax
OCBOEHHUsI OCHOBHOHM oOpazoBarenbHOM mporpammbl CITIO (OOII CIIO) Ha 6aze
OCHOBHOT'O 00IIIero 00pa3oBaHusl, IPH MOJATOTOBKE CHEIMATNCTOB CPEIHETO 3BEHA.

Oo6meobpa3oBaTenbHas yueOHas nucnuiuinHa «EcTecTBO3HaHME» SBIAETCS
y4eOHBIM TIPEIMETOM W3 00s3aTeNbHON MpeaMEeTHON obnacTu «EcTecTBeHHBIC
Haykm» ®I'OC cpemnero o6mero oopa3oBaHusI.

B mpodeccronanbHbIX 00pa3oBaTeNbHBIX OPTaHU3AIMSX, PEATH3YIOIINX
o0Opa3oBaTeNbHYI0 TPOrpaMMy CpEAHEro o0Imero oOpa3oBaHUS B TMperenax
ocBoenuss OOII CIIO na 6Ga3ze OCHOBHOrO 0OOmIETO OOpa3oOBaHMs, TUCIUIUIMHA
«EcTtecTBO3HaHMe» wu3ydaeTcs B 00IIe00pa30BaTEILHOM IMKJIE YU4EOHOTO IIaHa
OOII CIIO nHa 06a3e OCHOBHOTO O0IIET0 OOpa30BaHUSA C MOJIYYCHHEM CPETHETO
obmrero oopa3oBaHusl.

ConeprkaHne MporpaMMbl AUCIUILTUHBI «ECTeCTBO3HAHME) HAMpaBICHO Ha
JOCTHXKEHUE CIIENYIOIIMX LeJIei:

— OCBOGHHUE 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHpa U
METOJaX ECTeCTBEHHBIX HAyK,; 3HAKOMCTBO C HamOoiiee BaXHBIMH HICSIMH H
JTOCTI)KEHUSIMH ~ €CTECTBO3HAHMSI, OKA3aBIIMMHU OMNpEEISoniee BIIMSHHE Ha
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

— OBJIQJICHUE YMCHHSIMH TPUMEHSTH IMOJIyYCHHBIC 3HAHUS I OOBSICHCHUS
SIBIICHUH OKPY’KAIOIIETO MUPa, BOCIPUATHS HH(POpPMAIIMK €CTEeCTBEHHOHAYYHOTO U
npo(heCCHOHANFHO 3HAYMMOTO COJICP)KaHUsS; Pa3BUTHE HWHTEIUICKTYalbHBIX,
TBOPYECKHX CIHOCOOHOCTEH M KPHUTUYECKOTO MBIIUICHUS B XOJA€ IPOBEICHHUS
NPOCTEHINNX WCCIEAOBAHNN, aHAIM3a SIBICHWUH, BOCIPHUSATHS W HHTEPIPETALUU

€CTECTBEHHOHAYYHOU NH(OpMAaLINY;



— BOCHHUTaHHE YOEXKJACHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHHOMU
IPUPOABI M HCIOIB30BAHUS JOCTIKEHUN ECTECTBEHHBIX HAyK ISl Pa3BUTHS
MBUJIM3ALIMY U MTOBBIIICHUS KAYECTBA KU3HU;

— TPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMW B NPodecCHOHATHLHON
NEeATEIbHOCTH MW TOBCEJHEBHOM KM3HM Juisi oOecriedyeHuss 0Oe30MacHOCTU
KU3ZHENIEATEIbHOCTH; TPAMOTHOTO HCIOJIb30BAHUS COBPEMEHHBIX TEXHOJOTHH;
OXpaHbl 37I0POBbsI, OKPY>KAIOILIEH Cpebl.

EctecTBO3HaHME — HayKa O SIBICHHUSX M 3aKOHax Ipupoibl. CoBpeMeHHOe
€CTECTBO3HAHME BKIIOYAET MHOXXECTBO €CTECTBEHHOHAYYHBIX OTpaciei, u3
KOTOPBIX HauOoJiee BAXKHBIMH SBIAIOTCA (u3uka, xumus u Ouojorus. OHO
OXBaTbIBAET LIMPOKHI CIIEKTP BOIPOCOB O PAa3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB
IPUPOJIbI, KOTOPhIE MOKHO pacCMaTpPHUBATh KaK €MHOE LIETIOE.

EcTecTBO3HaHMEe Kak HayKa O SIBJIGHUSX M 3aKOHAX MPUPOJBI BKIIOYAET
OJIHY U3 BAXXHEHUILHNX OTPACIEU — XUMHIO.

XuMus — Hayka O BELIECTBaX, HMX COCTaBe, CTPOCHUHU, CBOWCTBAX,
mpolieccax MpeBpalleHusi, HCIOJIb30BAHUM 3aKOHOB XUMHUU B IPAKTUYECKOU
NESTENIbHOCTH JIIOJICH, B CO3JJaHIH HOBBIX MaTepUasOB.

buonorus — cocTaBHas 4acThb €CTECTBOBEIEHHUSA. JTO HayKa O >KUBOU
npupoge. OHa M3y4aeT pacTUTEIbHBIN, )KUBOTHBI MHUpP M UYEJIOBEKA, UCIOJb3Ys
KaK COOCTBEHHBIE METOJbI, TaK U METOAbl IPYIMX HayK, B YAaCTHOCTU (PU3MKH,
XUMUU U MAaTEeMAaTHKU: HAOIIOJEHUS, SKCIIEPUMEHTBI, UCCIAEAOBAHUS C MOMOIIbIO
CBETOBOTO M JJIGKTPOHHOT'O MHKPOCKOMA, OOpabOTKY CTaTUCTUYECKUX JaHHBIX
METOJaMH  MaTeMaTHYECKOWM CTaTUCTUKM W Jp. bHONOTUS  BBISBISET
3aKOHOMEPHOCTH, IPUCYIIUE KU3HU BO BCEX €€ MPOSBICHUSAX, B TOM YUCJIe OOMEH
BEIIECTB, POCT, Pa3MHOKEHUE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, 3BOJIOIUIO U
Ap.

B npodeccuonanbHbix 00pa3oBaTEIbHBIX OpPraHU3aLUSIX, PEATU3YIOIMIUX
00pa3zoBaTeNbHyI0 MPOTPaMMy CpPEIHEro oO0Iero oOpa3oBaHUST B Mpejenax
ocsoeHust OOII CIIO Ha 6a3e OCHOBHOro 00IIero oOpa3oBaHUs, H3y4aeTCs

I/IHTerI/IpOBaHHI:Jﬁ JUCHUITTINHA ((ECTCCTBOBHaHI/Ie», BKJIrO4Haromasa aBa pasaciia,
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o0najaromye OTHOCUTENIBHOW CaMOCTOSTENBHOCTBIO M LEJIOCTHOCTBIO —
«Xumus» u  «buomorus», UYTO HE  HApPYWIAeT NPUBBIYHYK  JIOTHKY

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

2 TUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI YUYEBHOIM
JUCHUIIIAHBI

OcBoenne coaepkaHusi y4dyeOHOM  mucuumiuuHbel  «EcTecTBo3HaHUE»
o0ecrieuynBaeT JOCTIKEHUE CTYICHTAMU CIIEAYIONINX Pe3yJIbTATOB:

JIMYHOCTHBIX:

— YCTOWYMBBIH HHTEpeC K HWCTOPUM M JOCTH)KEHUSM B o0jactu
€CTECTBEHHBIX HaYK, YyYBCTBO TOPJIOCTH 32 POCCHHCKUE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTbH K MPOJOJKEHUIO 00pa30BaHusl, MOBBIIIEHUIO KBaTH(pUKALIUU
B M30paHHOW MPO(EecCHOHANbHOM NEeATeNFHOCTH C HCIOJIb30BaHUEM 3HAaHUN B
00J1acTH €CTECTBEHHBIX HAYK;

— O0OBEKTMBHOE OCO3HAaHHE 3HAYMMOCTH KOMIETEHIUH B o0jactu
€CTeCTBEHHBIX HAayK /IS 4YeloBeKa M OOIlecTBa, YMEHHE HCIOIb30BaTh
TEXHOJIOTUYECKHUE JIOCTHKEHUS B oOjactu (PU3MKH, XUMUHM, OWUOJIOTUH JUIs
MOBBIIIEHUSI COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO pPa3BUTUS B  BBIOpaHHOM
npoecCHOHANTEHOM NESITEIIbHOCTH;

— yMEHUE MPOAHATU3UPOBATh TEXHOTEHHBIE TIOCIESACTBHS ISl OKPYXKAroIen
cpenbl, OBITOBOW U MPOU3BOICTBEHHOM JESITEILHOCTH YEIIOBEKA,

—  TOTOBHOCTh  CAMOCTOSITEILHO  J1OOBIBAaTh  HOBBIE Ui ceOs
€CTeCTBCHHOHAYYHbIC 3HAHHUA C MCIOJb30BAHUEM JJIsI 3TOTO  JOCTYIHBIX
UCTOYHUKOB MH(POpMAIUH;

— YMEHHUE YIpPaBISATh CBOEH MO3HABATENLHOW JESTEIbHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O WHTEIUIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTPAaWBaTh KOHCTPYKTUBHBIC B3aNMOOTHOIICHUS B KOMaH € TI0
pelIeHnIo 001X 3a7a4 B 00JIaCTH €CTECTBO3HAHMS;

METallpEeAMETHBIX:



— OBJIQJICHUE YMCHHMSIMU M HABbIKAMH PA3IMYHBIX BUJIOB MO3HABATEIILHOMN
NEATETLHOCTH JIJISl U3YYCHHS Pa3HBIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO MHPA;

— IMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAOJIIONEHMS, HAYYHOTO
AKCIIEPUMEHTA) I U3YUYEHUS PA3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, C  KOTOPHIMM  BO3HHUKAeT  HEOOXOJMMOCTh  CTAJKUBATBhCS B
npodeccuoHabHOU cdepe;

— yMEHHUE OMNpEACNSTh eI U 3a7a4d JesATEeIbHOCTH, BEIOMPATH CPEACTBA
JUTSL UX JJOCTHXKEHUSI Ha MIPAKTUKE;

— yYMEHHE WCTOJb30BaTh pA3JMYHbIE WCTOYHMKU JUISI  TOJTYYCHUS
€CTECTBEHHOHAYYHOU WH(GOpPMAIIMM U OIICHWBATh €€ JOCTOBEPHOCTH IS
JIOCTHKEHHUSI IOCTABJICHHBIX LIeNIeH U 3a/1a4;

npeIMeTHbIX:

— c(OpPMHUPOBAHHOCTb TNPEJICTABICHUA O LEJIOCTHOW COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTHUHE MHpaA, IPUPOJAE KaK €AUHOM LEJIOCTHOM CUCTEME,
B3aMMOCBSI3M YEJIOBEKA, TPHUPOABI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacimTadax Bcenennoii;

— BJIQJICHWE 3HAHUSIMH O Han0oJiee BAXHBIX OTKPBHITHSIX M JOCTIKCHUSIX B
00J1aCTH €CTEeCTBO3HAHMS, TOBJIUSIBIIMX HA 3BOJIIOLMIO MIPEAICTABICHUNA O MPUPO/IE,
Ha Pa3BUTHE TEXHUKU U TEXHOJOTHUK;

— c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHATh C€CTCCTBEHHOHAYYHBIC 3HAHUS
JUIs OOBSCHEHMSI OKPYXKAIOIIMX SIBIICHUM, COXPAHEHHs 3/I0pPOBbs, OOecreyeHus
0€30MacHOCTH  KU3HENEATCILHOCTH, OEpeKHOTO OTHOIICHUS K MPHUPO/IE,
PaAIMOHAIBHOTO TPUPOJIOIIOIH30BAHUS, & TAKXKE BBITTOJHEHHUS POJU TPAMOTHOTO
MOTPEOUTES;

— c(opMUPOBAaHHOCTh TPEJCTABICHUNA O HAYYHOM METOJAE TO3HAHUS
IPUPOABI U CPEICTBAX M3YUYECHHS] MEraMupa, MaKpoMHpa U MUKPOMHUPA; BIAJCHUE
prUeMaMi €CTECTBEHHOHAYYHbIX HAOJIOACHUH, ONBITOB, UCCIIEIOBAHUM U OLICHKU
JIOCTOBEPHOCTH TIOJTyYCHHBIX PE3yJIbTaTOB;

— BJIAJCHUE MOHATUWHBIM anmnaparoM €CTECTBEHHBIX HAYyK, MO3BOJISIIOLIUM

INO3HABaTb MHP, Y4aCTBOBATb B AUCKYCCHAX I10 €CTCCTBCHHOHAYYHBLIM BOIIPOCaM,
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WCIIOJIb30BAaTh  PA3IMYHbIE  WCTOYHWUKA  WHOOpPMAIMU I8 TOJATOTOBKHU
CcOOCTBEHHBIX PabOT, KPUTHYECKH OTHOCUTHLCA K coobmennsim CMU, coaepxarnm
Hay4YHYIO HH(OpMAIIHIO;

— chOpMHPOBAHHOCTh YMEHUW TOHWMATh 3HAYUMOCTH E€CTECTBEHHO-
HAYYHOTO 3HAHUS ISl KQXKIIOTO YeJIOBEKa HE3aBUCHMO OT €ro MPpoQecCHOHATBHON
JeSTEIIbHOCTH, pa3indaTh ()aKThl U OILIEHKH, CPaBHUBATh OIICHOYHBIC BBIBOIBI,
BUJICTh WX CBSI3b C KPUTEPUSIMH OIICHOK M CBSI3b KPUTEPUEB C OIPEACIICHHON

CHUCTEMOH LIEHHOCTEM.

3 COIEPKAHUE YUYEBHOM JUCHOUTLTAHBI

XUMUs
OBIIAA U HEOPITAHUYECKAA XUMHA

Beeoenue

Xumuyeckass KapTMHa MHpPa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa. Poib XUMHM B )KU3HU COBPEMEHHOIO 00IIECTBA.

[IpumeHeHrne AOCTMXKEHUN COBPEMEHHOM XMMHH B T'yMaHHUTapHOW cdepe
NesTeIbHOCTH O0IIeCTBa.

OcHogHble nOHAMUA U 3AKOHBL XUMUU

[Tpeamer xumuun. BemectBo. AtoMm. Monekyna. XuMHAYECKH 3JIEMEHT U
dbopmpbl ero cymectBoBanus. [IpocTeie U CI0KHbBIE BEUIECTBA.

Hemoncmpayuu

Habop moneneit aToMOB U MOJIEKYJI.

N3mepenne BemiecTtBa. OCHOBHBIE 3aKOHBI XHMHMHU. Macca aTtoMOB H
MOJIEKYI.

OTHOCUTENBHBIE ATOMHAsl U MOJIEKYJIsIpHast Macchl. KoinuecTBo BelecTsa.
[TocrosiHHas ABoragpo. MosspHas Macca. 3akoH ABorajpo. MoJisipHblii 00BeM
ra3os.

KonnuecTBeHHbIE M3MEHEHMS B XMMHHM KaK YacTHBIA CJIy4dail 3aKOHOB

nepexoga KOJIMICCTBCHHBIX U3MEHECHUI B KAUECTBCHHLIEC.
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NnmrocTpannu 3aKk0Ha COXpaHEHUsI MAacChl BEIIECTBA.

[Teprnonnueckuit 3akoH u llepuoauueckas cucTeMa XUMHUYECKUX JJIEMEHTOB
J.11 MenneneeBa

OtkpsoiTue [lepuoanueckoro 3akona. [lepuoanueckast cucteMa XUMUYECKHUX
sanemenToB [[.1. MeHnpaeneena.

3nauenue llepuommueckoro 3akoHa u llepuonnueckoil  CHCTEMBI
xuMmudeckux snemeHTtoB .M. MenneneeBa mis pa3sBUTUS HAYKM M HOHUMAaHUA
XUMHYECKON KapTUHBI MUPA.

Hemoncmpayusn

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

Cmpoenue eeujecmea

KoBaneHTHas cBs3b: HemoJisApHast U nojsipHasd. MonHasa cBsa3b. KaTnoHsl n
aHMOHBI. MeTamnueckas cBsi3b. BogopoaHas cBs3b.

Hemoncmpayusn

OOpa3ipl BEIIECTB MU MaTepUalioB C Pa3IUYHBIMU TUIAMU XHUMHYECKOU
CBSI3H.

Booa. Pacmeopui

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

Hemoncmpauusn

du3nyecKre CBOMCTBA BOJIBL: IOBEPXHOCTHOE HATSKEHUE, CMAYUBAHUE.

Xumuyeckue peakuu. I[loHATHE O XUMHUYECKOW peakiuu. THUIbI
XAMHUYECKUX PEAKIUH.

CKopocCTh peakiuu U pakTopbl, OT KOTOPBIX OHA 3aBUCHT.

Jemoncmpayusn

XUMHUYECKHUE PEAKIIUU C BBIICICHUEM TEIIOTHI.

Heopzanuueckue coeounenusn

Kinaccupuxkanusi HeOpPraHM4YecKMX COeJMHeHMH M MX CBOJCTBA.
9



OKcubl, KUCIOTHI, OCHOBAHMSI, COJIU.

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

Metasnbl. O6mue pu3nueckue 1 XUMUYECKUE CBOMCTBA METAJLIOB.

Hemeranabl. OOmmas xapakTepuCcTUKa TJABHBIX MOATPYIN HEMETANIOB Ha
IIpUMeEpE rajoreHoB.

Baxueiimme coequHEHUs METAUIOB W HEMETAIOB B NOPUPOAE U
XO3MCTBEHHOM JAEATEIIbHOCTH YEJIOBEKA.

Hemoncmpayuu

B3anmMopeiicTBue METAIIOB ¢ HEMETAUIaMU (LIMHKA C CEPOM, aJlOMHHHMS C
HOJ0M), pacTBOpaMH KUCJIOT M IIEJI0YEH.

['openne  MetamnoB  (LMHKA, JKejie3a, MarHusi) B KHUCJIOPOJE.
BzaumopenicTBue a30THOW M KOHUECHTPUPOBAHHOM CEPHOM KHUCIOT C MEIBIO.
BoccraHoBUTENBbHBIE CBOWCTBA METAIIJIOB.

Ilpakmuueckue 3anamus

XUMHUUYECKUE CBOWCTBA KUCIIOT U COJIECH.

OPI'AHUYECKAA XHMHUA

Opzanuueckue coeOuneHus

OcCHOBHBIC MOJI0KEHUSI TEOPUHM CTPOCHHMS] OPraHMYECKHUX COCAMHEHHI.
MHuoroobpasue opranndeckux coeauHeHuil. [lonstre nzomepun.

Yraesogopoasbl. IlpenenbHble U HENpEAEabHbIE YIIEBOAOPOAbl. Peakuus
noauMmepusanuu. [IpupoaHble MCTOYHHMKH YIVIEBOJOPOAOB. YTIIEBOAOPOIBI Kak
OCHOBa  MEXIAYHAapOAHOTO  COTPYAHMYECTBA M  BAXKHEUIIMA  HMCTOYHHK
dbopmupoBanust OropxeTa PO.

Kucaopoacoaep:xammue opranmyeckue BemecrBa. lIpencrasurenn
KHCJIOPOACOIEPKAIIUX OPTaHUYECKUX COCIWHEHUN: METUJIOBBIM W 3THIIOBBIN
CIIUPTHI, TJIMLEPUH, YKCYCHAs KUCI0Ta. JKUpPBI KaK CI0KHbIE dPUPBHI.

VYraeBoabl: TIIOK03a, Kpaxmal, HEeUI0JI03a.

A3oTcoaep:Kalye OPpraHuvecKre COeAUHEHUsi. AMUHBI, AMUHOKHCIIOTHI,

oenku. CtpoeHue u Ouosnornyeckas GyHKIuUs OEIKOB.
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Hemoncmpayuu

[lonmydyeHne 3THiIeHA M €ro B3aUMOJCKUCTBHUE C PACTBOPOM NE€PMAHTaHATA
Kayiisi, OpOMHOM BOJIOM.

KauectBennas peakius Ha riutiepuH. [[BeTHBIE peakiu OEIKOB.

Ilmactmaccsl M BoJiokHA. [loHsaTme o0 macTMaccaXx M XHUMHYECKHX
BOJIOKHax. HaTtypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

JdemoHcTpanus

PaznnuHble BUABI IJ1aCTMACC UM BOJIOKOH.

Xumus u xncuzno

XuMus M OpPraHu3M 4YejdoBeKa. XUMHUYECKHE DJIIEMEHTbl B OPraHU3ME
yenoBeka. OpraHuyeckue M HEOpraHuveckue BeliecTBa. OCHOBHBIC KHU3HEHHO
HEOOXOMMbIC COCAMHEHUS: OCJKH, YIJIEBOJbI, KUPbI, BATAMUHBI. Y TJIEBOJIBI —
IJIaBHBIM MCTOYHUK SHEPruM opranusma. Posib ;kupoB B opranusme. XoJEeCTEPUH U
€ro poJib B 3/I0POBbE YEJIOBEKA.

MuHepanpHBIE BeElIeCTBA B NPOJAYKTaX NHUTAaHUS, NHUIICBBIC TOOABKH.
COanaHcupoBaHHOE MUTAHUE.

Xumus B ObITy. Boga. KauectBo Bozbl. Moronue u 4ucTsIMe CpeacTBa.
[IpaBuita 6e3omacHO# pabOTHI CO CpeIcTBAMU OBITOBON XMMHUHU.

BHUOJIOI'USI

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

’Kupas mpuposa kak oOBEKT U3y4eHHUsT Onoyoruu. MeTombl uccieaoBaHus
KUBOW Tpupoabl B Omonorun. OnpeneneHne Xu3Hu (C MPUBICYCHUEM MaTepHaa
U3 pa3AesioB GU3UKA U XUMHH). YPOBHH OpraHU3aIluu KU3HH.

Hemoncmpayuu

YpoBHU OpraHu3alyu >KM3HU. MeTO/Ibl TO3HAHUS KUBOU TPUPOJIBI.

Yuenue o knemke.

Hctopuss mzyuenusi kiaeTku. OCHOBHBIE MOJIOKEHUS KIETOYHOM TEOPHH.
Kinerka — cTpykTypHO-GyHKIIMOHAIBHAS (JIeMEHTapHas ) €IUHULIA )KU3HH.

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



KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKU 3YKapHOT.
Knerounoe snapo. @PyHKIuMA sAapa: XpaHEHUE, BOCIPOMU3BEIAEHUE WU Iiepenaya
HACJIEICTBEHHOM HMH(POpMALUU, PETYJISAlUs XUMUYECKOM AKTHUBHOCTH KJIETKH.
CtpykTypa u GQyHKIIUH XPOMOCOM. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.

buosornueckoe 3HayeHUWE XHMHYECKHX dJEMEHTOB. Heopranumueckue
BEILIECTBA B COCTaBe KIETKU. Ponp BOABI Kak pacTBOPUTENS U OCHOBHOTO
KOMITIOHEHTa BHYTPEHHEW cpeabl OpraHuW3MOB. YTJEBOJABI M JIMIUIBI B KIETKE.
Crpykrypa u 6uosnorundeckue GyHKIIUN OCIKOB.

CrpoeHre HYKJIEOTHIOB U CTPYKTypa noiauHykiaeotuanbix neneil JJTHK wu
PHK, AT®.

Bupycei u 6akrepuodaru. HekinerouHoe ctpoeHue, >KU3HEHHBIM UK U €r0
3aBUCHUMOCTh OT KJETOYHbIX ¢opM Ku3HU. Bupycsl — Bo30yautenu
WHMEeKIMOHHBIX  3a0ojeBaHuid;  moHATHE 00  OHKOBHpycax.  Bupyc
uMmyHoieuiuta yenoreka (BUY). Ilpodunaktuka BUY-undeximm.

Hemoncmpayuu

Crtpoenue monekyinl 6enka. Ctpoenue mosnekyisl JJHK. Ctpoenue kietku.

CrtpoeHue KIETOK MPOKAPUOT U 3yKapuoT. CTpoeHue BUpyca.

Ilpakmuueckue 3anamus

HabGnronenue KiaeTok pacTeHU U )KUBOTHBIX MOJ] MUKPOCKOIIOM Ha TOTOBBIX
MUKpoOIpenaparax 1 uX OMcaHue.

CpaBHEHUE CTPOEHUS KIETOK PACTEHUN U dKUBOTHBIX.

OcHoegvl cenemuKu u cejleKyuu.

Opranusm — eauHoe nenoe. MHOroo6pasue opraHu3MoB.

OOMeH BeIeCTBOM U SHEPrUEH ¢ OKPYXKAIOIIeH cpelod Kak HeoOXOoauMoe
YCIIOBHE CYIIECTBOBAHUS KUBBIX CUCTEM.

CrnocoOHOCTh K  CaMOBOCHPOM3BENIEHUIO — OJIHA M3  OCHOBHBIX
0COOEHHOCTEH JKUBBIX OpraHU3MOB. JleneHne KIeTKu — OCHOBa pocTa, pa3BUTHUS U
pa3MHOXKEeHUs1 OpraHu3MoB. becnosoe pasmHoxenue. [lomoBonm mnpouecc u
M0JIOBOE pazMHOXKeHHe. OII00TBOPEHHUE, €r0 OMOJIOTHYECKOE 3HAUYCHHE.

[Tonsitne 00 VHJIUBHU1Y AJIbHOM (oHTOTEHER), AMOPHUOHATHFHOM
12



(oMOpuoreHe3) m TOCTIMOPHOHAIIBHOM pa3BUTHU. WHIMBUIyalbHOE pa3BUTHE
YEJIOBEKA U €r0 BO3MOKHBIE HAPYIIEHHUS.

OOmme mpeacTaBieHUsT O  HACJIEACTBEHHOCTH M HM3MEHUYHBOCTH.
['eHeTHyeckasi TEPMHUHOJIOTUSI M CHUMBOJIMKA. 3aKOHOMEPHOCTH HAacjeI0BaHUsI.
HacnenoBanune npuszHakoB y uenoBeka. [lonoBeie XxpoMocombl. CIEIIEHHOE ¢
nmoJjioM HacienoBanue. HacnencTBeHHbIe OOJE3HM YEJIOBEKA, WX MPUYUHBI U
npodrraktika. CoBpeMEHHBIE TIPEICTABICHUS O TCHE U TEHOME.

['eHeTHUeCKHE 3aKOHOMEPHOCTH H3MeH4YMBOCTU. Kraccudukamus ¢opm
W3MEHUYMBOCTH. BiusiHue MyTareHoB Ha OpraHu3M 4eJIOBEKa.

[Ipenmer, 3amaun U METOABI CEJIEKLIMU. | €HETHYECKHE 3aKOHOMEPHOCTH
cenekiuu. Yuenne H.M. BaBunoBa o 1meHTpax MHOTroo0Opasusi U MpPOUCXOKIACHUS
KYJbTYPHBIX pacTeHuil. BuoTexHoorus, ee JOCTUKEHHUS, IEPCIIEKTUBBI PA3BUTHSI.

Jemoncmpavyuu

OOMeH BemiecTB M NpEBpallleHUus JHEPruM B KieTke. JleaeHue KIeTKu
(MUTO3, MEHO03).

CnocoOw1  Oecriosioro pasMHOkeHUs. OIUIOJOTBOPEHUE Y pPaCTEeHUU U
KUBOTHBIX. MHIuMBHIyanpbHOE pa3BUTHME OpraHm3Mma. HacnmenactBeHHbIE O0JE3HU
YyeJI0BeKa.

BnusiHne ankoronusma, HApKOMaHWHW, KypEeHUsS Ha HACJIEACTBEHHOCTb.
Myranuu.

MoaudukanmoHHas ”3MEHYUBOCTb.

[lenTpsl MHOTOOOpa3Wsi ¥ TMPOWCXOXKACHHUS KYJbTYPHBIX PaCTECHUH.
HckyccTBeHHBIN 0TOOP.

HccnenoBanus B 00J1aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Pemenue 3emMeHTapHBIX TEHETUYECKUX 3a7ad.

AHanu3 ¥ OLIEHKA 3TUYECKUX ACTIEKTOB PAa3BUTHUSI HEKOTOPBIX MCCIICIOBAHUM
B OMOTEXHOJIOTHH.

Jeonrwyuonnoe yuenue. Ilpoucxoxncoenue u pazeumue scunu Ha 3eme.

OBONIOIIMOHHAs Teopus U €€ poib B (HOPMHUPOBAHHH COBPEMEHHOMU
13



€CTECTBEHHO-HAYYHOU KapTuHbl Mupa. Bupa, ero kpurepuu. llomymamus xax
CTPYKTypHasi €IMHMIIA BUAA U HBOJIONUU. CUHTETHYECKas TEOpHUs SBOJIIOLUHU
(CTD). ABwxyiiue cuiibl H3BOTIONMH B cooTBeTCTBHM ¢ CTD.

Pesynbrarel 3Bomtonuu. CoxpaHeHHe MHOrooOpas3usi BHIOB KaK OCHOBA
yCTOHYMBOTO pa3BuTHs onochepsl. [IpuunHbl BeIMUpaHus BUIOB. buonornueckuii
nporpecc 1 OMOJIOTHYECKUI perpecc.

['unore3sl NPOUCXOKIAEHUS KU3HU. Y CIOXKHEHUE JKUBBIX OPraHU3MOB Ha
3emsle B IPOLECCE DBOJIIOUMHU. AHTPOIOTEHE3 M €ro  3aKOHOMEPHOCTH.
JlokazarenbcTBa  pOACTBA  4YEJNOBEKA C€  MJIEKONUTAOIIMMH  KUBOTHBIMH.
Okonoruueckue  (PakTOphl  aHTPONOTEHE3a:  YCIOXKHEHHWE  MOMYJISIIIHOHHOM
CTPYKTYpBI BHJA, W3rOTOBIEHUE OPYAUHN TpyAa, MEPEXOJ OT PaCTUTENBHOIO K
CMELIaHHOMY THUIy IMUTaHHS, UCIOJIb30BaHUE OrHsA. [losBIEHHE MBICIUTEIBHON
JEATEIbHOCTH U WICHOPa3AeabHOU peun. [IponcxoxaeHue 4eoBeyecKux pac.

Jemoncmpayuu

Kpurepuu Bua.

[lonmynsauuss — CTPyKTypHas €OUHULA BHAA, CAWHHUIA DBOJIIOLUU.
JIBHKyIlIME CHUITBI 3BOJIIOLIHUH.

Bo3HUKHOBEHHE U MHOrooOpasue npucnocoOaeHuil y oprauusmoB. Penkue
Y MCYE3AIOIINE BUIBI.

JBrwkymuye cuibl  aHTpomoreHesa. lIpoucxoxxneHne  yenoBeka U
YEJIOBEYECKUX Pac.

Ilpakmuueckue 3anamusn

Omnucanne ocoOeil Buaa Mo MOP(OIOrHUECKOMY KpUTEpHIO. AHAIW3 U
OLICHKA pAa3JINYHBbIX THUIIOTE3 MPOUCXOXKIACHUSA JKU3HU. AHAIM3 U OLECHKA
Pa3IUYHBIX TUIIOTE3 MPOUCXOKACHHUS YEIOBEKA.

OcHnoewt 3xon02uu. buocgepa u uenosex. buonuxa.

ITpenMeT u 3ajauM SKOJIOTMU: YUYEHHE 00 IKOJIOTUYECKUX (PaKTOpax, yUueHHUE
0 coo0I1IecTBax OpraHu3MOB, yaeHne o brocdepe.

DKoJoru4eckre (QakToppl, OCOOEHHOCTH MX BO3JAEHCTBHUS. DKOJIOTMUYECKas

xapakTepucTrka Buaa. [loHstre 00 skomormyeckmx cuctemax. llemm muranus,
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Tpoduyeckue ypoBHH. bruoreoreHos kak sKkocucTema.

buocpepa — rnobanphas skocucrema. Yuenue B. W. Bepnanckoro o
ouocdepe. Ponp xuBbIX opranu3zmMoB B Oumochepe. buomacca. buonornueckuit
KpyroBOpoT (Ha MpuMepe KpyroBopora yrieponaa). OCHOBHBIE HaIpaBiICHUS
BO3JIeHCTBUSL  yejoBeka Ha Ouochepy. Tpanchopmanusi  e€CTECTBEHHBIX
9KOJOru4YecKux cucteM. OCOOEHHOCTH arpo3KOCUCTEM (arpolEHO30B).

Hemoncmpayuu

DKkoJiornueckue (pakTopbl U UX BIUSIHUE HA OPTaHU3MBI.

MeXBUIOBbIE OTHOIICHMS: MapasuTH3M, XHUIIHUYECTBO, KOHKYPEHIIHS,
cUMOMO03. SIPyCHOCTH pACTUTENHLHOTO COOOIIECTBA.

Kpyrosoport yraepoaa B 6uocdepe. 3anoBeTHUKM U 3aKka3HUKU Poccun.

Ilpakmuueckue 3anamusn

CocraBneHue cxeMm nepeadyu BEIIeCTB U SHEPTUM (LIeTei MUTaHus).

CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOJHBIX SKOCUCTEM U arpo3KOCHCTEM
CBOEU MECTHOCTH.

Perienue skonornyeckux 3aaad.

AHanmu3 ® OIEHKAa TIOCJENCTBHA  COOCTBEHHOW JIESATEILHOCTH B

OKpY>Karollen cpesie, ro0aabHbIX IKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHUS.

4 TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu  peanuzamuu  cojaepkaHust  oOIIeoOpa3oBaTebHOM  y4eOHOM
muciuinabl  «EctectBo3nanme» B mpeaenax ocBoeHuss OOII CIIO na 6ase
OCHOBHOTO 0011ero 00pa3oBaHus ¢ MOJYYCHHEM CPEAHETO 00IIero oOpa3oBaHUS
MaKcUMajbHas yueOHas Harpy3ka 00yJaroIuXxcsi COCTaBIISICT:

no cnermanbHOCTAM CI1O npodeccnonanbroro oopazosanus 117 yacos, u3

HUX JICKIIMK 77 4acoB U TpakThueckue 3aHsaTus 40 yacos.
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TemaTnuyecknii mIaH ydyeOHoi 1ucuuIuInHEbI «EcTecTBOZHAHUE

Conep:xanne o0yyeHust

MakcumMajabHas

HArpy3Ka

Oos3aTennbHas yueOHass Harpy3Ka

Bcero

B TOM YHCJIE

JEKINH

NnpaKTHyec
KHe 3aHATHA

Xumusa

O0masi U HeopraHuveckas
XUMHS

24

24

16

OCHOBHBIC TTOHSTHS M 3aKOHEI
XUMHUHN

[lepuoguueckuidi  3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKHUX JIEMEHTOB

J..MenneneeBa

Crpoenue BelecTsa

Bopna. PactBopsl

XUMHUYECKUE Peakiuu

MeTanibl 1 HEMETAJUIEI

N NN AW

Knaccudukanus
HEOPraHWYECKUX COCIMHEHUN
U UX CBOWCTBa

<RI \ORIN ORI \O] REN

O NN B

AN =] =]

Oprannyeckasi XuMust

27

27

OcHOBHbIE
OpPraHMYeCKOW  XUMHH U
TEOpHs CTPOEHUS
OPraHUYECKUX COCIUHEHUIN

IIOHATHUA

YrneBoaopoibl Hu UX
HNPUPOJHBIE UCTOYHUKU

10

10

10

Kucnoponcoaep:xaine
OpraHUYECKUE COCANHEHUS

11

A3zoTtcoaepikaiue
OpraHUYECKHUE COCTUHEHUSI.
[Tomumepsr.

12

X¥MHSA U OpraHUu3M YeJOBEKa.
Xumus B ObITY

Hroro

51

51

35

16

BNOJIOI'UsA

13

[Ipenmer, 3amaum U METObI
OMOJIOTHH. OCHOBHEBIE
IIPU3HAKU KUBOTO. YPOBHHU
OpTraHU3aLNU KU3ZHU

14

VYyeHue o KIeTKe

24

24

15

OCHOBBI
CENIEKIIUU

T'CHCTUKU u

14

14

16




16 OBOJIIOLIMOHHOE YYEHHE 8 8 4 4

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

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 -
IIPOEKTUPOBAHUE

HUroro 66 66 42 24

Bcero 117 117 77 40

IIpome:kyTounas arrecrauusi gopme 1udpPpepeHIUPOBAHHOIO 3a4eTa

B teuenue 1 kypca KakIbIM 00YJarOIIIMMCS BBITIOJTHACTCS] HHIUBUTYATbHBINA

IIPOCKT 110 OI[HOﬁ HJIN HCCKOJIBKUM JUCIUIITIMHAM, 3a CHCT BPECMCHHU, OTBCACHHOTO

Ha u3yuyeHue nucuuiuHbl (denepanbHblil rocynapcTBEHHBIN 00pa3oBaTeNbHbIN

CTaHJApPT CpeHero (IOJHOro) obiero oOpa3oBaHUs, YTBEPXKACHHBIM MPHUKa30M

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

TemaTHnka HHAUBHUAYAJIbHBIX IPOCKTOB

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

0oTpaboTaBIIHE.

2. U3 4ero cocTOMT OCHOBA JKE€BATEIbHBIX PE3UHOK.
3. HUckyccrBo doTorpaduu u XUMuu.

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

5. Apomareponus Ha JOMY.

7. binsHensl — 4yq0 JKU3HH.

8. Boma — ocHoBa xu3HU Ha 3eMIIeE.

9. ’KuBble «4yOBHILAY» - MHOTOOOpa3He r1yOOKOBOJHBIX KUBBIX OPraHU3MOB.

10. I/IsyquHe BJIMSIHUA MY3bIKAJIBHBIX 3BYKOB Ha YCJIOBCKA U JKHBOTHBIX.

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

Conepxanue XapaKkTepUCTHKA OCHOBHBIX BH/IOB /IeATEIbHOCTH CTYJACHTOB
00y4eHus (HA ypoBHe y4eOHBbIX AeiCTBHI)
XUMUA

Y MeHne nate onpeaeneHue U ONepupoBaTh CIeIyIOINUMH XUMUYECKUMHU
OHSATHAMU: «BEILECTBO», KXUMHUUECKUH SIEMEHT», «aTOM», «MOJIEKY-
1a%, «OTHOCHUTENBHBIC aTOMHAS U MOJIEKYJIAPHAs MacChl», «HOHY, «aj-
TOTPONNS, KA30TOIBD», «XUMUYECKAs! CBIA3bY, «3IEKTPOOTPHULIATENb-
HOCTDB», «BaJICHTHOCTBY, «CTEIICHb OKUCIICHUSD), «MOJIbY, «MOJISIpHAs
Baxnelimue xumuye- Maccay, «MOJSIpHBIH 00beM ra3000pa3HbIX BEIECTBY, «BEIIECTBA MOJIE-
CKHUE MOHATHUSA KyJISpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS», «PACTBOPBIY, «3NEKTPOJIUT
1 HEDJIEKTPOIIUTY, «ANEKTPOIUTHUECKAs AUCCOLMALINA», OKUCIUTETh

1 BOCCTAHOBHTENb), OKHCIEHNE U BOCCTAHOBIIEHUE, KCKOPOCTh XUMHU-
HeCKON peaKIMN», «<XUMHUUECKOE pPABHOBECHEY, YTJIEPOJHBIN CKEIET»,
«pyHKUMOHAIBHAS TPYIIIAY, KA30MEPHS»

DopMyIHpOBaHUE 3aKOHOB COXPAaHEHHS MACChl BEIIECTB M TIOCTOSHCTBA
COCTaBa BEIIECTB. Y CTAHOBIIEHUE MPUUNHHO-CIICICTBEHHOHN CBS3U
MEXKTy COIepyKaHHEM 3TUX 3aKOHOB U HAIMCAHUEM XUMUYeCKUX (hop-
MyJ1 1 YpaBHEHUH.

PackpriTie (PU3UUECKOTO CMBICIIa CUMBOIUKHU [1eprHoaudecKkoi TaOInIIbI
OCHOBHBIE 3aKOHBI

N xuMudeckux 35eMeHToB /.M. MenpaeneeBa (HOMEPOB dIIEMEHTA,

epuo/ia, TPYIIbBI) U YCTAHOBJICHNE IPHYUHHO-CIICJCTBEHHOM CBS3N
MEKITy CTPOSHHEM aToMa M 3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB
HIIEMEHTOB M 00pa30BaHHBIX UMH BEIIIECTB B EPUOJIAX U IPYIIIIax.
X apakTepucTHKa 3JIEMEHTOB MaJIbIX MIEPUOJIOB TI0 MX TIOJIOKEHHIO B
[lepuonuueckoii cucreme [I.1.Menneneepa

Y cTanoBIICHHE 3aBUCHMOCTH CBOMCTB XMMUYECKHUX BCHICCTB OT CTpOC-
[HHUS aTOMOB 06p8.3y}OH.[I/IX X XUMHUYCCKHUX 3JICMCHTOB.
XapaKTepI/ICTI/IKa BKHCHIIIMX THUIIOB XMMUYCCKHX CBI3CH M OTHOCH-
TeILHOCTH 3TOH THonoruu. O0bsICHEHNE 3aBUCUMOCTH CBOMCTB
BCIICCTB OT UX COCTaBa U CTPOCHHUA KPUCTATNIMICCKUX PCUICTOK.

OcHOBHBIE TEOpHH DopMyIMpOBaHME OCHOBHBIX TIOJOXEHUM TEOPUH 3JIEKTPOIUTHYECKOHN
XUMHUU TMCCOLMALIMY U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOWCTB

OCHOBHEIX KJIACCOB HEOPTAaHUYCCKUX COCTMHEHHIA.

(DOpMyIHPOBAHUE OCHOBHBIX MOJOXEHUH TEOPUM XHMHUYECKOTO CTPOCHUS
OPTraHUYECKUX COCTUHEHHUN U XapaKTEPUCTHKA B CBETE 3TOH TEOpUH

CBOIMCTB BaKHEUIIIMX MPEICTABUTENEH OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCMHEHUHN.

o X apakTepUCTHKA CTPOECHUS aTOMOB U KPUCTAJIOB U Ha 3TOU OCHOBE —
Baxkneiimme BemniecTBa p p p p

UX (PU3MYECKUX U XUMUYECKHX CBOMCTB METAJIOB U HEMETAJLIOB.
U MaTepuabl OmuX dusuyec €CKHMX CBOUCTB M€ o eMe )

XapaKTepI/ICTI/IKa COCTaBa, CTPOCHMHA, 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[HHCHHﬁ.

OnucaHue coCTaBa M CBOMCTB BaXKHCHIIIHNX Hpe,Z[CTaBI/ITCJIeﬁ OpraHn4cCKux

COCIAMHEHMI: METaHOJA U JTaHOoJa, CJOXHBIX O(PHUPOB, KUPOB,MBLI,
KapOOHOBBIX KUCIIOT (YKCYCHON KHCIIOTBI), MOHOCaXapHI0B

TJIIOKO3BI), TUCaXapuIoB (caxapo3bl), ONIHCaXapruaoB (KpaxMana
11 LIEJUTIONI03b1), AMUHOKHUCIIOT, OSJIKOB, NCKYCCTBEHHBIX U CHHTETHYECKHX
MOJIUMEPOB.

XUMHYECKUN SI3BIK
WA CHMBOJINKA

Hcnonb3oBanue B yueOHOI 1 podeccHoHaTBHOM NesTeIbHOCTH
XUMHUYECKUX TEPMUHOB ¥ CUMBOJIUKH.

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

OTtpaxeHre XMMHYECKUX MTPOLIECCOB C IOMOIIBIO0 yPaBHEHUM XUMHUUEC-
KHX peakuui

XUMHYECKUE Peakiu

OOBsICHEHUE CYIITHOCTH XUMUIECKUX mporieccoB. Kimaccudukarus
XAUMHYECKUX PEaKIUH 10 Pa3InIHbIM TPU3HAKAM

XUMHYECKUH SKCTIEPH-
MEHT

BrimonHeHne XUMHYECKOTO SKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUH

C TIpaBUJIAMH TEXHUKU O€30MTaCHOCTH.

Habmonenne, ¢pukcrpoBaHue U OMICAHUE PE3yIbTATOB MTPOBEICHHOTO
JKCIIEPHMEHTA

Xumuueckast uHPOp-
Malus

[IpoBeneHmne caMOCTOATENBHOTO MOUCKA XUMHYECKOH HHPOPMALIUT

C MCTOJIB30BaHUEM PA3TIMUHBIX UCTOUHUKOB (HAyYHO-TIOMYJISIPHBIX
W3JIaHNH, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB VHTepHETA);
WCTIONBb30BaHUE KOMITBIOTEPHBIX TEXHOIOTUH I 00paOOTKH M Iiepeiaun
XMMUYECKOH HHPOPMAIIUK U €€ TPeACTaBICHHs B Pa3IHYHBIX (hopMax.

[IpodunsHOE U podec-
CHOHAJIbHO 3HAYMMOE
COoZIepIKaHUE

OO0BsICHEHNE XUMHUYECKHX SBJICHUH, MPOUCXOASAIINX B IPUPOJIE, OBITY
Y Ha MPOU3BO/ICTBE.

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

OreHKa BIUSHUS XUMUYECKOTO 3arPS3HCHUST OKPYKAIOIIEH cpeIbl

Ha OPTaHU3M YEJIOBEKA H JPYTHE )KUBBIC OPTaHU3MBI,

Cobumroaenwe mpaBuil 6€301MacHOT0 0OpAICHHUS C TOPIOYUMH U TOKCHY-
HBEIMH BEIIECTBAMH, JIA0OPATOPHBIM 000PYIOBAHHEM.

KpuTnueckas orieHKa JOCTOBEPHOCTH XUMUYIECKON UH(POPMAIIHH,
MOCTYMHAOIICH U3 Pa3HBIX UCTOYHUKOB

BHUOJIOTUA

[IpexMer, 3aaud ¥ MeTojbl| SHAKOMCTBO C OOBCKTaMH H3y4CHHS OHOIOTHHL
GUOTOTUH. OcHoBHbIe| BbIsiBIeHHE posit OHOIOrUy B (hOPMUPOBAHUH COBPEMEHHOM
MPU3HAKK SKHBOTO. YpOBHHM| €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U TIPAKTUYECKOH JIEATENBHOCTH
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OpraHu3aluy )XU3HU.

JIIOAEH.

VYuenue o KIETKE

3HAKOMCTBO C KJIETOUHOM TeOpHEil CTPOCHUS OPTaHU3MOB.
[loydeHue MpeACTaBICHUS O POIH OPTaHUYECKUX U HEOPTaHUUYECKUX
BEIIICCTB B KJICTKE.

3HaHWE CTPOEHMUS KIETOK IO Pe3yIbTaTaM pabOThI CO CBETOBBIM
MHKPOCKOTIOM.

YMeHue onuchiBaTh MUKPOIIPENapaThl KJIETOK pacTeHU. Y MEHHeE

CpAaBHUBATH CTPOCHHE KJIETOK PACTCHHUN M KMBOTHBIX 110 TOTOBBIM
MUKpOTIpETIapaTaMm.

OCHOBEI T€HETUKHU U
CEJIEKIIUU

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

3HaHUe NPUYUH, BHI3BIBAIOIINX HAPYILICHUS B PA3BUTUU OPTaHU3MOB.
YMeHue Moib30BaThCSl TCHETUUECKON TEPMHUHOIOTUEH U CUMBOJIUKOM,
peuaTh IpOCTEHIIINE TCHETHUYECKUE 3aJauH.

3HaHKne 0COOCHHOCTEH HACIEACTBEHHON U HEHACICACTBEHHOM H3MEH-
YUBOCTH M KX OMOJIOTHYECKOM POJTH B SBOJIIOIUN KUBOTO

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

YMeHue aHaau3upoBaTh U OLICHUBAThH PA3IUYHBIC THIIOTE3bI TPOUC-
XOXKICHUS KU3HU Ha 3eMIIe.

YMeHue npoBoAUTh onrcanue ocobelt 0JHOro Buaa mo Mopdooruyec-
KOMY KpUTEPHIO.

Pa3Butne cnocobHOCTEH SICHO ¥ TOYHO M3J1araTh CBOM MBICIH, JIOTHYE-
cKH 000CHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIPUHIUMATD U aHAITU3HUPO-
BaTh MHEHHA COOECETHUKOB, MPU3HABAs MPaBO IPYroro 4eJI0BeKa Ha
WHOE MHEHHE.

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

OCHOBBEI PKOJIOTHH.
buonuxka.

BHAaHWE OCHOBHBIX DKOJOTMYECKHX (DAaKTOPOB H WX BIHSIHUS Ha
OpPTaHN3MBI.

3HaHWE OTIIMYUTENHHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
ATPOIKOCHICTEM.

[ lomy4ueHre mpeIcTaBIeHUs O CXeMe SKOCHCTEMBI Ha pUMepe
oriocdeprr.

J[eMOHCTpaIwsi yMEHHS TOCTAaHOBKH IIeNiel NeATeIbHOCTH, TUIaHUPO-
BaHIE COOCTBEHHOW AESITETFHOCTH ISl TOCTHKESHHS TOCTABIICHHBIX
[1eJIei, TpEeABUICHUS] BO3MOXHBIX PE3yJIbTATOB 3TUX JEUCTBUH, opra-
HU3alUA CAMOKOHTPOJIS M OLEHKH MOTYYEHHBIX PE3yJIbTATOB.
(OOy4eHne COOJTIOICHUIO TIPABUIT TTOBEICHUS B TIPUPOE, OCPEIKHOMY
OTHOIIICHUIO K OMOJIOTHYECKUM OOBEKTaM (PaCTeHUSM U JKUBOTHBIM
1 UX COOOIIECTBAM) M UX OXpaHe.
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