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1. HOACHUTEJIBHASA 3AIINCKA

Pabouast yueOHas mporpamma o011e00pa3oBaTeIbHON YICOHON TUCITUTLTAHBI
«EctecTBOo3HaHue»  mpeAHa3HayeHa  JUII  M3YyYEHHMs] ~ €CTECTBO3HAHUS B
npodeccrnoHaIbHBIX 00pa3oBaTeNbHBIX OpraHM3aIusX, pealn3yIoux
o0Opa3oBaTeNpbHyI0 MPOrpaMMy CpelHero o0mero oOpa3oBaHHs B Mpeaenax
OCBOEHHSI OCHOBHOM oOpazoBatenbHoi mporpammbl CITO (OOIT CIIO) na 6aze
OCHOBHOTO 00111eT0 00pa30oBaHusl, MPU MOATOTOBKE CIIEIIUATNUCTOB CPETHETO 3BEHA.

O6meoOpazoBaTenbHas yueOHas auciuiuinHa «EcTecTBo3HaHue» sBigeTCS
y4eOHBIM MpEeAMETOM H3 00sA3aTeNbHOW mNpeamMeTHoW obnactu «EcrecTBeHHBIE
Hayku» OI'OC cpeanero ob1iero oopa3oBaHus.

B mpodeccuonanbHbix 00pa3oBaTENbHBIX OpPraHU3ANMSIX, PEaTU3YIOMIUX
00pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro oOmiero oOpa3oBaHUs B Mpeenax
ocoerusi OOIl CIIO Ha 0a3e ocHOBHOro 0061iero oOpa3oBaHMsI, AUCIUIUIMHA
«EctecTBO3HaHue)» M3yyaeTcs B 0O0IIeoOpa3oBaTeNbHOM IHMKJIE Y4eOHOro IIaHa
OOII CIIO Ha 06a3e OCHOBHOTO OOHIEro OOpa3oBaHUs C IMOJIYYEHUEM CPEIHErO
oO1ero 00pa3oBaHusl.

Conepxxanue nporpaMMbl TUCHUILIMHBI «ECTECTBO3HaHME) HAIpPaBICHO HA
JTOCTHKCHHE CIISTYIONINX LeJIei:

- OCBOCHHE 3HAHHMM O COBPEMEHHOU €CTECTBEHHOHAYYHOW KapTHHE MHUpa U
METOJIaX ECTECTBEHHBIX HAayK; 3HAKOMCTBO C HanOolieeé BAKHBIMH HUACSIMH U
JOCTIKCHUSIMU ~ €CTECTBO3HAHMS, OKAa3aBIIMMHU OIpPEACIAIONIee BIUSHUE Ha
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

- OBIIQJICHUE YMCHHUSIMH MPUMEHATH TOJyYCHHbBIE 3HAHUS JJI OOBSICHCHUS
SIBJICHUM OKPY’KAIOIIETO MHUPA, BOCIPUITHSI HHPOPMAIIUA €CTECTBEHHOHAYYHOTO U
npo(eCCHOHATBFHO 3HAYMMOTO  COJACPIKAHMS, pPa3BUTHE HWHTEIUICKTYaIbHBIX,
TBOPUYECKUX CIIOCOOHOCTEH M KPUTHYECKOTO MBIIUICHUS] B XOJE MPOBEIACHUS
MPOCTEUIINX HCCIEAOBAHUM, aHalM3a SIBIICHUW, BOCHPUATUS W HWHTEPIPETALUU

€CTECTBEHHOHAYYHO! MH(OpMALINH;



- BOCHUTaHWE YOEXKIEHHOCTH B BO3MOXXHOCTHM TIO3HaHMsSI 3aKOHHOMU
NPUPOABl U HCIOJIb30BAHUS JOCTHKEHHUW €CTECTBEHHBIX HAyK Il pPAa3BUTHSA
LIMBHWJIM3ALMH U ITOBBIIICHUS KAYECTBA KU3HU;

- [PUMEHEHHME €CTECTBEHHOHAYYHBbIX 3HAaHUH B MpodhecCHOHAIBHOU
NEATEIbHOCTH W IIOBCEIHEBHOM JKU3HM JUId oOecrmeueHus O€30I1acCHOCTH
KU3HEAESITENIbHOCTH; TPAaMOTHOTO HCIOJb30BaHUS COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHsbl 310POBbS, OKPYKAIOILEH CPEIbI.

EcTecTBO3HaHME — HayKa O SBJIEHUSAX U 3aKOHax mpupoasl. COBpeMEHHOE
€CTECTBO3HAHHWE BKJIIOYAET MHOXECTBO €CTECTBEHHOHAYYHBIX OTpaciied, u3
KOTOpPBIX Haubojee BaXXHbIMHU SBISAIOTCS (QuU3MKa, XUMHUS W Ouosorus. OHO
OXBAaThIBAC€T LIUPOKUN CIEKTP BOIPOCOB O Pa3HOOOpa3HBIX CBOMCTBaX OOBEKTOB
IPUPOABI, KOTOPBIE MOKHO paccMaTpyUBaTh Kak €IMHOE LIEJIOE.

EcTecTBO3HAaHME Kak HayKa O SIBJCHUSAX M 3aKOHAX MPUPOJbI BKIIOYAET OAHY
13 BaXXHEHUIIUX OTPACIECH — XUMHUIO.

XWMHSI — HayKa O BEIIeCTBaX, UX COCTABE, CTPOCHHH, CBOMCTBAX, MPOIECCaxX
MPEBpAICHHS], HCIOJIb30BAHUM 3aKOHOB XMMHUU B NPAKTUYECKON AEATEIBLHOCTH
JIIOJIEH, B CO3JJaHUU HOBBIX MaTEPHAJIOB.

buonoruss — cocraBHas 4acTb €CTECTBOBEAECHUA. JTO HayKa O IKUBOU
npupoze. OHa U3ydaeT paCTUTENbHBIN, )KUBOTHBIA MUpP U YEJIOBEKA, UCIIOJIb3YS KaK
COOCTBEHHBIE METO/IbI, TAK U METOJIbI IPYTMX HayK, B YACTHOCTH (PU3HUKH, XUMHUU U
MaTeMaTUKHU: HAOIIOJIEHUS, SKCIIEPUMEHTHI, UCCIETOBAHUS C TOMOIIBIO CBETOBOIO
U D3JEKTPOHHOTO MMKpPOCKONa, OOpabOTKYy CTATUCTUYECKMX JAHHBIX METOJIaMu
MaTeMaTUYeCKOM CTaTUCTHUKKM M Jp. buonorus BbISBISET 3aKOHOMEPHOCTH,
MPUCYIINE KU3HU BO BCEX €€ MPOSBICHUSAX, B TOM YHCIe OOMEH BEUIECTB, POCT,
Pa3MHOXEHUE, HACJIEICTBEHHOCTh, U3MEHYUBOCTb, S3BOIIOLUIO U JP.

B npodeccronanbHbiX 00pa3oBaTEIbHBIX OPraHU3aLUAX, PEATU3YIOIINX
oOpa3oBaTeNbHyI0 MPOrpaMMy CpeIHero ooOimero oOpa3oBaHus B Mpenenax
ocoerusi OOII CIIO Ha 0a3e oOCHOBHOro oOImIero o0pa3oBaHUs, H3y4aeTCs

WHTETPUPOBAHHBIN AUCIUIIINHA «ECcTecTBO3HAHMEY, BKIIIOYAIOIIAs JBa pa3jerna,



O6JI&,Z[&IOHII/I€ OTHOCHUTEJIBHOM CaMOCTOSITEJIbHOCTBIO U OCJIOCTHOCTBIO
«XUMHSD )41 «BI/IOJIOI‘I/IH», qTo HC HapymacT IIPUBBIYHY IO JIOTUKY

€CTECTBEHHOHAYYHOI'0 00pa30BaHusl CTYIEHTOB.

2. TNIAHUPYEMBIE PE3VJbTATHI OCBOEHUS YUYEBHOI
JUCLHUTLIJIMHBI

OcBoeHue coaepkaHuss  yuyeOHOM  IUCHUIUIMHBI  «EcTecTBO3HaHUE»
obecrieynBaeT TOCTUKEHUE CTYJICHTAMH CIICIYIOIINX Pe3yJabTaTOB:

JJMYHOCTHBIX:

- YCTOMYMBBIN HHTEPEC K UCTOPUHU B JOCTHXKCHUSM B 00J1aCTH €CTECTBEHHBIX
HayK, YyBCTBO IOPJIOCTH 32 POCCUMCKHE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTH K IPOJIOJDKCHHUIO 00pa30BaHUs, IOBHITIICHUIO KBATH(DUKAIIAN B
n30paHHON TIpoeCCUOHAILHONW JEATEIbHOCTH C MCIIOJIh30BaHUEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTHUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMH B 00JacTH
€CTeCTBEHHBIX HayK JUIs 4YejJoBeKa M 0OIecTBa, YMEHHE HCIO0JIb30BATh
TEXHOJIOTUYECKUE JOCTHXKEHUS B 001acTH (U3MKU, XUMUU, OWUOJOTUM IS
MOBBIIIICHUS COOCTBEHHOTO  HWHTE/UICKTYaJbHOI'O pPa3BUTHS B  BBIOpaHHOMU
npo¢heCCUOHATIBHON JIEATEIbHOCTH;

- YMEHHE MMPOAHAIM3UPOBATH TEXHOTCHHBIE TIOCIICCTBHUS /ISl OKPYKAIOMIEih
cpeabl, OBITOBOM M MPOU3BOJCTBEHHOM JCSITEIHHOCTH YEIIOBEKA;

- FOTOBHOCTh  CAMOCTOSATEIBLHO  JOOBIBATL  HOBBIE IS ce0s
€CTECTBCHHOHAYYHbIE 3HAHWUA C WCIOJIB30BAaHUEM JIJII 3TOTO  JOCTYITHBIX
HMCTOYHUKOB MH(GOPMAIINH;

- YMEHHE YIPaBIATH CBOCH IMO3HABATEIBHON ICATEIHHOCTHIO, TTPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHSI;

- YMEHHE BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUSI B KOMaH/IE 110
pelieHnto oOIIKX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMS,;

MeETaNpPeAMETHBIX:



- OBJIQJICHHUE YMEHMSIMHU W HaBBbIKAMHU DPA3JIMYHBIX BHJIOB MO3HABATEIbHOU
NEATEIIbHOCTH JIJIsl U3YUEHHUS Pa3HbIX CTOPOH OKPY>KAIOIETO €CTECTBEHHOTO MUPA;

- TPUMEHEHWE OCHOBHBIX METOJIOB IMO3HAaHWS (HAOIIOAEHUS, HAYyYHOTO
AKCIIEPUMEHTA) JIJISl U3YUYEHUsl PA3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTHUHBI
MHpa, C KOTOPBIMHA BO3HHKAET HEOOXOMMOCTh CTAJIKUBATHCS B IPO(DECCHOHATEHOMN
cdepe;

- YMEHHE ONPEICIIATh IEU U 3a]1a4u IeSITEIbHOCTH, BHIOUPATh CPe/ICTBA JJIst
WX JIOCTHKCHUS Ha TIPAKTHKE;

- yMEHUE WCHOJIb30BaTh pa3JIMYHble HMCTOYHUKUA JUISl  TOJTY4YEHUs
€CTeCTBEHHOHAy4YHOM HHGPOpMAIMMd U OIEHUBATh €€ JIOCTOBEPHOCTb  JIst
JIOCTHKEHUS TMOCTaBJICHHBIX 1EJIeH U 3a/1a4;

npeIMeTHbIX:

- cOpMHUPOBAHHOCTh TMPEJCTABJICHUNH O IEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KApTUHE MHUpa, NMPUPOJIE KaK €IUHON LIEJIOCTHOM CHCTEME,
B3aMMOCBSI3M YEJIOBEKA, MPUPOJbI U 0O0IIEeCTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BeceneHHOM;

- BIAJCHUE 3HAHUSMU O HamOoJiee BAXKHBIX OTKPBHITHSIX U JIOCTHXKCHHSIX B
00J1acTH €CTECTBO3HAHMS, MOBJIMSBIINX HA SBOJIOIUIO MPEACTABICHUN O IPUPOJIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJOTHUK;

- c¢(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSATH €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
OOBSICHEHUSI OKPYKAIOIIUX SBJICHUM, COXpAaHEHUs 3/I0POBbS, OOECIICUCHUS
0€30MacHOCTH  JKM3HEJCSATEIbHOCTH, OEpe)HOT0 OTHOIIEHUS K  MPHUPOJE,
pPallMOHAJIBHOTO MPUPOAOTOIB30BAHUS, @ TAaKXKE BBIMOJHEHUS POJIM IPaMOTHOTO
MTOTPEOUTEIS;

- chopMuUpOBaHHOCTH TMPEACTABICHUI O HAyYHOM METOJE TO3HAHUS
IPUPOJIBI U CPEACTBAX M3YUYCHUS MEramupa, MaKpoMHUpa U MUKPOMHUPA; BJIaJICHUE
MpUeMaMi €CTECTBEHHOHAYYHBIX HAOJIIOJCHHM, OIBITOB, UCCICIOBAHUN U OIEHKH
JIOCTOBEPHOCTH TIOJIYYEHHBIX Pe3yJIbTaTOB,;

- BJIaJICHHE TOHSATUUHBIM anmapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIUM

IMO3HABATb MUP, YIaCTBOBATH B JTUCKYCCHUAX 11O CCTCCTBCHHOHAYYHBIM BOIIPpOCAM,
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MCIIOJIb30BaTh Pa3IMUHbIe UCTOYHUKYA UH(POPMALIUHU TS TIOATOTOBKU
COOCTBEHHBIX pabOT, KPUTUUECKU OTHOCUTHCS K cooduenusm CMMU, copepxaiium
HAyYHYI0 HHPOPMAIIHIO;

- ¢(hopMHUPOBAHHOCTH YMEHUI TOHUMATh 3HAUNMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS JUId K&XJIOro YeJIOBEeKa HE3aBHCHMO OT €ro MnpojeccuoHanbHOM
AESTeNIbHOCTH, pa3iuyaTh (PaKThl M OLICHKH, CPAaBHHUBATH OLIEHOYHBIC BBHIBOIBI,
BUJIETh UX CBA3b C KPUTEPUSMHU OLEHOK U CBSA3b KPUTEPUEB C OIPENEICHHON

CHUCTEMOI IICHHOCTEM.

3. COAEPXKAHHUE YUEBHOM JUCHUILITAHBI

XUMUA
OBIAA U HEOPITAHUYECKAA XUMHA

Beeoenue

XuMHUYecKass KapTHHA MUpa KaK COCTaBHAas 4YacTh €CTECTBEHHO-HAYYHOMU
KapTUHBI MUpa. Ponbs XMMHH B )KU3HU COBPEMEHHOIO OOIIIECTBA.

[IpumeHeHre MOCTMXKEHHI COBPEMEHHOW XWMHHM B TyMaHUTapHOW cdepe
NEATEIBHOCTH O0IIECTBA.

OcHogHble noHAmMUA U 3AKOHbL XUMUU

[Ipenmer xumun. BemectBo. AtoM. Monekyna. XUMHUYECKUN DIEMEHT U
(dopmpbl ero cymectBoBanus. [IpocThie U CI0KHbBIE BEUIECTBA.

Hemoncmpauuu

Habop Mozerneii aToMOB ¥ MOJIEKY .

N3mepenne BemecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U MOJIEKY .

OTHOCHUTENIBHBIE aTOMHAs U MOJEKYJspHas Macchl. KomuyecTBo BeliecTsa.
[TocTostnHass ABoragpo. Monsipast Macca. 3akoH ABorajipo. MossipHblii 00beM
ra3os.

KonuyecTBeHHblE HM3MEHEHHS B XHMMHHM KaK YaCTHBIM Ciy4yail 3aKOHOB

nepexoaa KOJIMYCCTBCHHBIX W3MCHEHUH B KAUECTBCHHEIE.



NnnrocTpanny 3aKOHA COXPaHEHUsI MacChl BELIECTBA.

Ilepnogmueckuit 3akoH U llepuonnueckas cucteMa XMMAYECKUX 3JIEMEHTOB
JI.11 MenneneeBa

OtkpsiTue [leproanueckoro 3akoHa. [lepuoanueckasl cucteMa XUMHYECKUX
anemeHToB (.M. MeHpaeneena.

3nauenue [lepnoanueckoro 3akoHa u [leproinueckoil CHCTEMbI XUMHYECKUX
anemeHtoB /[.M. MenneneeBa Ml pa3sBUTHS HAyKW W INOHHMAaHUS XUMHYECKOU
KapTUHBI MUPA.

Hemoncmpauyusn

Paznuunbie popmel [lepuonnueckoi cucteMbl XUMUYECKUX AieMeHToB JI.1.
Menpeneena.

Cmpoenue eeujecmea

KoBanenTtHasa cBs3b: HenosisspHas U noJisipHas. MonHas cBs3b. KaTtuonsl u
aHMOHBL. MeTasumyeckas cBA3b. BogopoaHas cBs3b

Jlemoncmpayus

OOGpas3iibl BEIIECTB U MATEPUAJIOB C PA3IMYHBIMU TUIIAMHA XUMUUYECKOM CBS3H.

Booa. Pacmeoput

Bona B mpupone, ObITy, TeXHMKE W Ha Tpou3BojcTBe. Du3MYECKHEe U
XUMHYECKUE CBOMCTBA BOJIbI. OnipecHEHUE BOAbl. ATpEeraTHble COCTOSIHUSI BOJBI U €€
IIEPEXObI U3 OJTHOTO arperaTHOTO COCTOSIHUS B APYTOE.

Jlemoncmpayus

du3nyecKre CBOMCTBA BOJIBL: IOBEPXHOCTHOE HATSHKEHUE, CMAYUBAHUE.

Xumunueckue peakuuu. Ilonstne o0 XuUMUYecKon peakiuu. TuIb
XUMHUYECKUX PEAKIUH.

CKopocCTh peakiuu 1 GaKkTopbl, OT KOTOPHIX OHA 3aBUCHT.

Hemoncmpayusn

XUMHUYECKHUE PEAKIIUH C BBIICICHUEM TEIIOTHI.

Heopeanuueckue coeounenusn

Kunaccudukanusi HeOprauu4ecKux coeIMHEHNH U UX CBOMCTBA.



OKcupl, KUCIOTBI, OCHOBaHHS, COJIU.

Ionsitue 0 ruapoJsuse cojieii. Cpena BOJHBIX PacCTBOPOB COJICH: KHcCIas,
HEeUTpanbHas, menounas. Bonopoaueii nokasarens pH pactBopa.

MeTtasuibl. O0me puznyeckre U XuMUYECKUe CBOMCTBA METAJUIOB.

Hemetanabl. O0mas xapakTepucTHKa TJIaBHBIX MOATPYIMI HEMETALIOB Ha
IpUMEpPE TAIOTEHOB.

Baxueimme coelMHEHHWsT METAUIOB KW HEMETAUIOB B MPUPOJEC U
XO3SIMCTBEHHOU JIESITEIbHOCTH YEJIOBEKA.

Hemoncmpayuu

B3aumoneiicTBUe METAIOB ¢ HEMETaJIaMU (IIUHKA C CEpPOM, aAJIIOMUHHUS C
110J10M), pacTBOpaMH KUCJIOT U HICIOYEH.

['openue MeramioB (1MHKa, JKee3a, MarHus) B Kuciopoje. Bzaumoaeiicteue
AQ30THOM M KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOT C MEAbI0. BoccTaHOBUTEIBHBIE
CBOICTBA METAJUIOB.

Ilpakmuueckue 3anamus

XUMHYECKHE CBOMCTBA KUCIIOT U COJICH.

OPI'AHUYECKAA XHMHUA

Opzanuueckue coeounenus

OcCHOBHBbIC TOJIO)KEHHS] TEOPHUH CTPOCHUSI OPraHUYECKUX COeJIMHEHMId.
MHuoroo6pa3ue oprannueckux coeauHeruil. [lousarue nsomepunu.

Yraesoaopoabl. [IpenensHble U HeENpeAeabHbIE YTIIEBOAOPOIbI. Peakuus
nonumepu3auuu. I[Ipupo/iHble MCTOYHHWKU YIJIEBOAOPOAOB. YTIJIEBOAOPOABI Kak
OCHOBAa  MEXKIYHApOJHOTO  COTPYAHWYECTBA WM  BAXKHEUIIMA  UCTOYHHK
dbopmupoBanus Orokera PO.

Kucnopoacoaep:xammue oprannyeckue BemecrBa. IIpencraBurenn
KUCIIOPOJACOIEPKAIMX OPraHUYECKUX COCIMHECHUN: METUJIOBBIM Y 3TUIIOBBIU
CIIUPTHI, TIUIEPUH, YKCYCHAs KUCIOTa. JKUPHI KaK CIOKHBIC Y(DUPHI.

YraeBoabl: IIOK03a, Kpaxmal, IEJII0J103a.

A30Tcoep:Kaliue OpraHu4YecKue CoeJMHeHUusi. AMHUHBI, AMUHOKHUCIIOTHI,

oenku. CtpoeHue u Ouosornyeckas GyHKIUs OEIKOB.
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Jemoncmpayuu
[Tonydyenne STUIEHA U €ro B3aMMOJCHCTBUE C PACTBOPOM II€pMaHraHara
Kanusi, OpOMHOI BOJIOM.
KauectBennas peakius Ha rinuueput. L{BeTHbie peakiiuu OEIKoB.
Ilnactmaccsl 1 BosiokHA. [[oHATHE 0 IUTacTMaccax U XUMUYECKUX BOJIOKHAX.
HarypanbHble, CHHTETHUYECKUE U UCKYCCTBEHHbBIEC BOJIOKHA.
JdeMoHcTpanus
PaznuuHbie BUBI IJIACTMACC U BOJIOKOH.
Xumus u Hcu3ns
X¥MHSI U OPraHU3M 4YeJI0BeKa. XHMHYECKHE 3JIEMEHTHl B OPTraHU3ME
yenoBeka. OpraHvueckue U HeopraHumyeckue BemlecTBa. OCHOBHbBIC >KU3HEHHO
HEOOXOIUMbIE COCUHEHUS: OCNKH, YTIJIEBOJbI, KUPbI, BUTAMUHBI. YTJIEBOJABl —
TJIABHBIN UCTOYHUK SHEPrUu opraHusma. Polib )kMpoB B opranu3Me. X0oJIECTEpUH U
€ro PoJib B 3/I0POBbE YEIOBEKA.
MuHepanbHble BEHIECTBA B IMPOJAYKTAaX TIHUTAHUS, MUIIEBbIE JOOABKH.
COanancupoBaHHOE MUTAHUE.
Xumus B 0biTy. Bona. KauecTtBo Boabl. Moroline U YUCTSIIKME CPENICTBA.
[IpaBuna 6e3omacHoi pabOThI CO CpencTBaMU OBITOBOM XUMUMU.
BUOJIOT'USA
buonozusn — cosokynnocmos nayk o scugoi npupooe. Memoowvt HayuHo20
NnO3HaHUA 6 6uoI02UU
Kupas npupoaa kak OOBEKT M3ydeHHUs Ouojoruu. MeToJbl UCCIeAOBaHUS
KUBOM MPpUPOJIbI B Onosoruu. OnpeneneHue >Ku3Hu (C MpuBJICYEHUEM MaTepuaa 13
pasziesioB PU3NKU U XUMUH). Y POBHU OpPTaHU3AINH KU3HH.
Hemoncmpayuu
YpOBHU OpraHu3anyy ;KkU3HU. MeTo bl TO3HAHUSI )KUBOW PUPOIBL.
Yuenue o knemke.
Uctopusa usydyenus kineTku. OCHOBHbIE MOJIOKEHUS KIETOYHOM TEOPHH.
Kinerka — cTpykTypHO-(DyHKIIMOHANbHASA (JIEeMEHTapHast) €UHUIA )KU3HU.

Crpoenue knetku. [IpokaprOTHl M 5yKapuOThl — HU3IIUE U BBICIINE
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KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKH JYKapHOT.
Kinerounoe sanpo. @yHKIMA sAnpa: XpaHEHHUE, BOCIPOMU3BEIACHUE M Ileperada
HACJICACTBEHHOW WH(MOPMAIUHU, PETYJSAIUsS XUMHYECKOW AKTHUBHOCTH KIICTKH.
CtpykTypa U GyHKIIMA XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buonorndueckoe 3HaueHHME XUMHUYECKUX dJieMeHToB. Heopranuueckue
BEILIECTBA B COCTaBE KJETKU. Poyib BOABI Kak pacTBOPUTENS M OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEW Cpeabl OpraHu3MOB. YTJIEBOALI M JUNHUILI B KIETKE.
Ctpykrypa u 6uonoruueckue GyHKIUU OEIKOB.

CrpoeHre HYKIEOTHIIOB U CTPYKTypa NONUMHYKIeoTuAHbIX uener JJHK u
PHK, AT®.

Bupycel u 6akrepuodaru. Hekiierounoe ctpoeHue, >KM3HEHHBIN UK U €ro
3aBUCUMOCTh OT KJIETOYHbIX (QopM ku3HU. Bupycei — B030ynurenu
MH(EKIMOHHBIX 3a00JI€BaHMI; MOHATHE 00 OHKOBHUpYcax. Bupyc ummyHoaedunmra
yenoseka (BUY). [Mpodunaktuka BUY-undexun.

Jemoncmpayuu

Crpoenue monekynl 6enka. Ctpoenue Mosekyibl JJHK. CtpoeHne kieTku.

CrtpoeHue KIETOK TPOKapuoT U 3ykapuoT. CTpoeHHUE BUpYcCa.

Ilpakmuueckue 3auamus

Hab6nronenue kieTok pacTeHU U )KMBOTHBIX IO/ MUKPOCKOTIOM Ha TOTOBBIX
MHUKPOIIPENapaTax u UX ONUCaHUE.

CpaBHeHUE CTPOCHUS KJIETOK pAaCTEHUMN U KUBOTHBIX.

OcHoebl 2enemuKu u cenekyuu.

Opranusm — eauHoe 1ejaoe. MHoroodpasue opraHu3MoB.

OOMeH BENIeCTBOM W DHEPTHEH ¢ OKPY’KAIOIIEH Cpelod Kak HeoOXOauMoe
YCJIOBUE CYIIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CAaMOBOCTIPOM3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEN
YKUBBIX OPraHuU3MOB. [[efeHne KIeTKM — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKECHUS
opranu3moB. becnionoe pazMHoxeHue. I1010B0OM ITpoLiece U MoJI0BOE Pa3MHOKEHUE.
Ono10TBOpEHKE, €ro OMOJIOTUYECKOE 3HAUCHHUE.

[TonsiTue 00 MHANBUYATEHOM (OHTOTE€HE3), SMOPHOHAIEHOM
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(amMOpuorene3) W MOCTAIMOPUOHAILHOM pa3BUTUU. WHIUBUAYAIbHOE pa3BUTHE
YeJIOBEKA M €T0 BO3MOYKHBIC HAPYIIICHU.

OO6mwme npeacTaBIeHUS O HACAEACTBEHHOCTH M M3BMEHUNBOCTH. | eHeTHYecKas
TEPMUHOJIOTHSI UM CHUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBanue
Mpu3HakoB y denoBeka. [lomoBele xpomocombl. CIEIUIEHHOE C  IOJIOM
HacienoBanue. HacnenctBeHHble 00J1e3HH YeT0OBEKa, X MPUYUHBI U TPO(PUIIAKTHKA.
CoBpeMeHHBIE TIPEICTABIICHUS O TeHE U TEHOME.

['eHeTHUecKHMEe 3aKOHOMEPHOCTH W3MEHYMBOCTH. Kraccudukamus dopm
U3MEHUYMUBOCTU. BiusiHUe MyTareHOB Ha OpraHu3M YeoBeKa.

[IpeameT, 3agaum W METOABI CEJICKIMU. | €HeTHUecKne 3aKOHOMEPHOCTH
cenekiuu. Yuenue H.M. BaBunoBa o 1ieHTpax MHOrooOpasus U MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHUI. BUOTEeXHONOT s, €€ TOCTUKEHUS, IEPCTIEKTUBBI Pa3BUTHA.

Hemoncmpayuu

OOMeH BelIecTB U MpeBpallleHHs SHEPTUH B KileTKe. [lenenne KiieTku (MUTO3,
M€i103).

Cnocobbl  Oecriosioro  pasmHokeHusd. OIUIOAOTBOPEHUE y PACTEHHH U
KUBOTHBIX. MHAMBUAYyanpHOE pa3BUTHE OpraHu3Ma. HaciencTBeHHbIE O00JIe3HH
YeloBeKa.

Brnusaue ankoronw3ma, HapKOMaHWUU, KypEeHHUS Ha HACJIEACTBEHHOCTD.
MyTanumu.

MonudukanmoHHas U3MEHYHBOCTD.

lenTtpsl MHOTOOOpa3us ¥ TPOUCXOXKICHHUS KYJIbTYPHBIX PACTCHHIA.
HckyccTBeHHBIN OTOOD.

UccnenoBanns B 001aCTH OMOTEXHOIOTHH.

Ilpakmuueckue 3anamusn

Pemenne aneMeHTapHBIX T€HETHICCKUX 3a71a4.

AHanu3 M OIeHKa ATHYECKUX aCMEKTOB PAa3BUTHUS HEKOTOPHIX MCCIIECIOBAHUN
B OMOTEXHOJIOTHUH.

Deonroyuonnoe yuenue. Ilpoucxosrcoenue u pazeumue xHcusHu na 3emie.

DBOJIONMOHHAS TEOPHUSI U €€ POJIb B (DOPMUPOBAHUH COBPEMEHHON
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€CTECTBEHHO-HAYYHOU KapTuUHbl Mupa. Bun, ero kpurepuu. llomymsaumsa kak
CTPYKTypHasi €qUHULA BU/1a U 3BoJIroLIMK. CuHTeTHYecKas Teopus 3poitonuu (CTI).
JIBHKyIME CHUITBI 3BOIIOUUU B cOOTBETCTBUU ¢ CTD.

Pesynbrarel sBomonnu. CoxpaHeHHe MHOTooOpasusi BHJOB KaK OCHOBA
yCTOHYMBOrO pa3BuTusi ouocdepsl. [Ipuunnbl BeIMupanusi BUI0B. bruonoruueckuii
nporpecc 1 OMOJIOTHYECKUI perpecc.

['Mnore3sl MPOMCXOXKACHHS >KU3HU. Y CIOKHEHUE JKMBBIX OpPraHU3MOB Ha
3emiie B TMPOILECCE 3BOJIOLMH. AHTPONOr€HE3 U €ro 3aKOHOMEPHOCTH.
JlokazarenbcTBa  pPOACTBA  YEJNOBEKA C  MIICKONMTAKOIIMMHU  JKMBOTHBIMU.
Okojornyeckre  (QakTopbl  AHTPOIOTEHE3a:  YCIOXKHEHUE  MOIMYISIUOHHOU
CTPYKTYpBI BHJA, W3TOTOBJICHHE OpPYAMM TpPyHa, MEPEXOJ OT PaCTUTEIBHOIO K
CMEUIaHHOMY THUIIy NUTAHUS, UCIOJIb30BaHUE OTHs. [IOsSBJIEHHE MBICIUTEIBHOM
NEATEIBHOCTH U YICHOPa3AeabHOM peun. [IponcxoxaeHne yenoBeyecknx pac.

Hemoncmpayuu

Kpurepun Bua.

[TonynsAuust — CTPYKTypHas €AUHULA BUAA, EAUHULA BOJIOLMH. [[BrKyIIHe
CHJIBI DBOJIFOLIUY.

Bo3HUKHOBEHHE 1 MHOTO00Opa3ne Npucrnoco0ieHnid y opraHu3MoB. Penkue u
VCYE3A0IIHE BUJIBIL.

JBmxkymme  cuibl  aHTpomnoreHesa.  lIpoucxoxneHue — 4eimoBeka U
YeJI0BEYECKHUX pac.

Ilpakmuueckue 3anamus

Omnucanue ocobeit Buaa no MoposioruaeckoMy KpuTepuio. AHaIu3 U OLICHKA
Pa3IUYHBIX TUIIOTE3 MPOUCXOXKACHUS )KU3HU. AHAIN3 U OLIEHKA PA3JIMYHbIX THIIOTE3
IIPOUCXO0KJICHUS YEIOBEKA.

Ocnoent 3x0n102uu. buocghepa u uenosex. buonuxa.

[TpenmMer 1 3aaun SKOJOTHH: yUYeHUE 00 IKOJIOTUYECKUX (PaKTOpax, yueHue
0 COOOIIECTBAaX OPraHU3MOB, yueHHe 0 Ouocdepe.

Dxonornyeckue (akTopbl, OCOOEHHOCTH MX BO3ACHCTBUS. DKOJOTUUECKAs

xapakTepucThka Buja. [lonstae 06 sxonornueckux cucremax. Llenu nutanus,
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Tpoduyeckue ypoBHH. bruoreoreHos kak sKkocucTema.

buocdepa — rnobanpHas skocuctema. Yuenue B. 1. Bepuanackoro o 6uocdepe.
Ponp xuBbIX opranu3moB B Ouocepe. buomacca. buomornyeckuit KpyroBopoT (Ha
npuMepe KpyroBopota yriepoja). OCHOBHbIC HalpaBlICHUS BO3JCHCTBUS YeJIOBEKa Ha
ouochepy. Tpancpopmalivs ecCTECTBEHHBIX 3KOJOTHYECKHX cucteM. OCOOEHHOCTH
arpo3KOCHUCTEM (arpoIeHO30B).

Hemoncmpayuu

Dxosiornueckue GakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MeXBHUIOBBIC OTHOIICHUS: TTAPa3UTHU3M, XUIIHAYECTBO, KOHKYPEHITUS, CUMOHNO3.
SIpyCHOCTb PacTUTENBHOIO COOOIECTBA.

KpyroBoport yraepoaa B 6nocdepe. 3anioBeTHUKM U 3aKa3HUKHU Poccun.

Ilpakmuueckue 3anamusn

CocraBneHue cXeM nepeayu BEIeCTB U SHEPTUH (LIeTIeH MUTaHUs).

CpaBHuUTENbHAS XapaKTEPUCTHKA MTPUPOJIHBIX SKOCUCTEM U arpOIKOCHUCTEM CBOEH
MECTHOCTH.

Perenne sxonornueckux 3aaad.

AHaM3 U OIlEHKa MOCJEACTBUM COOCTBEHHOW AESATEILHOCTH B OKpYIKaIOIICH
cpene, TII00AIbHBIX KOJOTUUECKHUX MPOOJIEM U MyTeH UX PeIICHUS.

4. TEMATHNYECKOE IIVIAHUPOBAHUE

[Ipu peanuzamuu comepkanus oOIe00pa30BaTeNbHON YUeOHOM HUCHIUTITUHBI
«EcrtectBo3nanue» B mpenenax ocBoenus OOIl CIIO na 6a3e OCHOBHOTO OOIIETO
00pa3oBaHUs C MOJYYEHHUEM CPEAHEro oOmiero o0pa3oBaHUs MakCUMajbHas y4deOHas
Harpy3ka oOy4JaroImMxcs COCTaBJIsET:

no crneruaibHocTsIM CIIO npodeccrnonansHoro odbpasoanus 117 yacoB, U3 HUX

nekuu 77 4acoB u npaktuyeckue 3aHaTus 40 yacos.
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TemaTuveckuil IiIaH y4ye0Ho# qucuuminebl «EcTecTBO3HAHHE)

Oo0s13aTesibHAsI YUeOHAsI HATPY3Ka
MakcumaJjibHasi B TOM 4YHCJIe
Coaep:xanue o0yueHust
Harpyska Bcero JICKIIH U NMpaKTHYeC Kue
3aHATHSA
Xumus
OO0uas 1 HeopraHuveckas 24 24 16 8
XUMMS
1 (OCHOBHBIC TTOHITHUS U 3aKOHBI 2,8 2,8 2,8
XUMUH
2 4 4 2 2
[lepuoauueckuii 3aKoH U
Ilepuonnueckas cucrema
XHMHYECKHUX JIEMECHTOB
J[.11.MenneneeBa
3 CtpoeHue BemecTBa 4 4 4
4 Bona. PacTtBopsl 2,8 2,8 2,8
5 XUMUYECKUE PEAKIUN 2,8 2,8 0,8 2
3 MeTasabl 1 HeMeTaJlJIbl 2,8 2,8 2,8
7 Knaccudukanus HeOpraHMIECKUX 7,2 7,2 3,2 4
COCMHEHMI U UX CBOMCTBA
Opranuveckass XuMus 27 27 19 8
8 OCHOBHBIE TOHATHS 2 2 2
OpraHWYEeCKOM XHMHH U TEOpHs
CTpOEHUS OpTraHUYECKUX
COEJIMHEHU I
9 YV T71€BOI0POIBI " ux 10 10 6 4
[IPUPOJIHBIE HCTOYHUKH
10 Kucnoponconep:xamne 8 8 6 2
OpraHUYECKUE COCTMHEHUS
11 6 6 4 2
A30TCcOoAepKalue OpraHnYeCKhue
coenuHenus. [lommuMepsl
12 XWMHS U OpraHUu3M YeJIOBEKa. 2 2 2 .
Xumusi B ObITY
HToro 51 51 35 16
BUOJIOT'UA
13  [Ipenmer, 3a1a4m U METO/IBI 2 2 2
OMOJIOTHH. OcHOBHBIE
[MPU3HAKU KUBOTO. Y POBHU
OpraHu3alMK KU3HU
14 'YdeHune o KIeTKe 26 26 20 6
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15 OCHOBBI T€HETUKHU u 14 14 8 6
CEJICKIIUH
16 DBOJIIOIIMOHHOE YUYECHUE 8 8 4 4
17 [IpoucxoxaeHue u pasBUTHE 2 2 2
PKW3HU Ha 3emMJie B
18 [IpoucxoxaeHue yenoBeka 4 4 2 2
19 OCHOBBI SKOJIOTHHU 4 4 0 4
20 buocdepa u yenosek 2 2 0 2
21 bronuka 2 2 2
22  |MuauBuayanbHOE 4 4 4
[MPOCKTUPOBAHUE
Hroro 66 66 42 24
Bcero 117 117 77 40

IIpomeskyTouHas arrectauus popme 1uppepeHUMPOBAHHOIO 3a4eTa

B Tteuenme 1 KypCa KaXIbIM O6yanOH_[I/IMC$I BBITIOJIHACTCS HHI[HBHI[yaHBHBIﬁ

IIPOCKT IIO OIIHOﬁ HJIK HCCKOJIBKUM AJUCHUIITIMHAM, 3a CYCT BPCMCHH, OTBCACHHOI'O Ha

u3yuyeHue AucuuIuiHbl (DenepanabHblil TOCY1apCTBEHHBIN 00pa30BaTEIbHbIN CTAHIAPT

cpenHero (MmojaHoro) oOmero oOpa3oBaHMs, YTBEPKIAEHHBIN MpukazoM MHUHOOpHAYyKH

Poccuu ot 17 anpenst 2012 r. Ne 413).

TemaTHnka HHAUBUAYAJIBHBIX IIPOCKTOB

1. U3 yero u3roTaBJIMBaIOT aBTOMOOMJIbHEIC IIMHEI U KAK MOKHO MCIIOIL30BaTh

0TpaboTaBIIIKE.
M3 yero cocTOUT OCHOBA YKEBATEIbHBIX PE3UHOK.
HckycctBo (hoTorpapuu u XUMHH.

KuBast u MmepTBasi Bojia - MU( U peasibHOCTbD.

BHI/IBHCHBI - 4yJ0 KU3HHU.

2

3

4

5. Apomareponus Ha I0MY.
7

8. Bopna - ocHOBa XHU3HU Ha 3eMIIE.
9

Kusbie «9yJoBUILIA - MHOFOO6paSI/Ie FHY6OKOBOI[HI)IX JKUBBIX OPraHnu3MOB.

10. I/IsyquHe BJIMSIHUA MY3BIKAJIBHBIX 3BYKOB HA YCJIOBCKA U JKUBOTHBIX.

11. UccnenoBanue CBOMCTB OeliKa.
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5. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUYEFHOI

AEATEJBHOCTU CTYAEHTOB

Conep:kanue
o0y4eHust

XapaKkTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHIH)

XUMHA

Baxkneimme xumMuae
CKHE IMOHATHSI

'YMeHue 1aTh ONpeieieHUe U OIIEPUPOBATh CIIEAYOIMMHA XUMUUECKUMHU
MOHSTHUSAMU: «BELIECTBOY», (XUMUYECKHUH JIIEMEHT», «aTOM», «MOJIEKYJIay,
««(OTHOCHUTENBbHBIE aTOMHAS U MOJIEKYJISIPHAS MacChl», «MOH», «all-
TIOTPOIHUSY, «U30TOMBI), «KXUMHUECKasl CBA3bY, «IJIEKTPOOTPULIATEIb-
HOCTb», «BAJIEHTHOCTBY, «CTENEHb OKUCICHU», «MOJIb», «MOJIApHAs
acca, «MOJISIPHBIA 00beM ra3000pa3HbIX BELECTBY, «BELIECTBA MOJIE-
KYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOEHUSY, «PACTBOPBD», «IJEKTPOIUT U
HERJIEKTPOIIUTY, «3NEKTPOIUTHYECKAs JUCCOLUALN», «OKUCINUTEb U
BOCCTaHOBHUTENbY, «OKHUCIIEHHE U BOCCTAHOBIICHUEY, CKOPOCTh XHUMU-
YEeCKOW peakInny», «XUMHUYECKOE pPABHOBECHE», YTJIEPOIHBIN CKEJIET,
«(QyHKIIMOHATIBHAS TPYIIIA», «H30MEPUS»

(OCHOBHBIC 3aKOHBI XUMHUU

DOopMyIUPOBAHUE 3aKOHOB COXPAHEHUS MACCHI BEIIECTB U MOCTOSIHCTBA
cOoCTaBa BEUIECTB. Y CTAHOBJIICHUE TPUUMHHO-CIIEICTBEHHOM CBSI3U MEXKIY
COJICPI)KaHUEM ITHUX 3aKOHOB M HAIIMCAHUEM XUMUYECKHX (GOPMYJ U
YpaBHEHUH.

PackpbiTie GU3UUIECKOr0 CMbBICIIa CUMBOJIUKY [lepromuueckoi Ta0uIibl
XUMHYECKUX d1eMeHToB J[.1.MenaeneeBa (HOMepOB AJIEMEHTa, IIEPHOAA,
TPYIIBI) U yCTAHOBIIEHUE IPUUUHHO-CIICJCTBEHHOU CBI3U MEXKIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTAMU U3MEHEHHUS CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMH BEIECTB B IIEPHOAX U rpymmnax. XapakTepucTHuKa
3JIEMEHTOB MaJIbIX NIEPUOJIOB T10 KX MOoJI0KeHHto B [leproanueckoit
cucteme JI.J1.Menpaeneepa

(OCHOBHBIE TEOPUU XUMHUHU

YCTaHOBHeHI/Ie 3aBUCUMOCTHU CBOI>‘ICTB XUMHUYCCKHUX BCHICCTB OT CTpOCHI/Iﬂ
ATOMOB 00Pa3yIOIINX X XUMHUYECKUX 3JIEMEHTOB.

XapaKTeprucTUKa BAXKHEUIIUX TUIIOB XMMUUECKUX CBSI3€H U OTHOCH-
TCJIBHOCTU 3TOI7[ THUITIOJIOTHUHA. O6’L$[CH6HI/IC 3aBUCUMOCTHU CBOI>‘ICTB BCIIICCTB
OT MX COCTAaBa U CTPOCHUS KPUCTAIUIMUECKUX peleToK. PopMynupoBaHUE
OCHOBHBIX TIOJIOKEHUM TEOPUU ANEKTPOIUTHUECKON JUCCOLUALIUU U
XapaKTepI/ICTI/IKa B CBCTC 3TOI71 TeOpI/II/I CBOf/iCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTUHEHUM.

(DOPMYHI/IPOBaHI/Ie OCHOBHBIX HOHO)KCHI/IfI TGOpI/II/I XUMHUYCCKOT' O CTpOGHI/IH
OpPraHUYEeCKUX COCTUHEHUN U XapaKTEpUCTUKA B CBETE ATOU T€O- SUU
CBOMCTB BaKHEUIIUX MPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX
COCTMHEHUH

BaskHelime BelecTa u
MaTepHaTbl

XapaKTepucTUKa CTPOCHHSI aTOMOB M KPUCTAJJIOB U HA 3TOM OCHOBE —
00ImKX PU3NIECKUX U XUMUYIECKUX CBOMCTB METAJIJIOB M HEMETAJLIOB.
XapaKTeprucTHUKa COCTaBa, CTPOCHIS, CBOUCTB, MTOJIYICHHS U IIPUME-
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YCHHE BOKHEHIITNX HEMETAIIIOB.

XapakTepuUCTHKA COCTaBa, CTPOCHUSI U OOIIMX CBOWCTB BaXKHEUIIINX
KJIACCOB HEOPTaHMUYECKUX COCTUHCHUH.

OnucaHue COCTaBa U CBOMCTB BAXKHEHIIIUX MPEICTABUTENICH OPraHUIEeCKIX
COCJIMHEHUIT: METaHOJIa U 3TAHOJIA, CJIOXKHBIX 3(QUPOB, HKUPOB,MBLI,
KapOOHOBBIX KHCIIOT (YKCYCHOH KHUCIIOTHI), MOHOCAXapHI0B (TJIFOKO3bI),
rcaxapuIoB (caxapossl), MoIucaxapuaoB (KpaxMaa U IEUTIOI036),
AMUHOKHCIIOT, OCITKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX IMOJIUMEPOB

XHAMHYECKUN SI3BIK U
CHMBOJIMKA

Vcnionmp30BaHue B y9eOHOH 1 MpohecCHOHaTbHON IeATEeNbHOCTH
XUMHUYCECKUX TEPMUHOB i CUMBOJIUKHU.

HasbiBaHMe H3yYEHHBIX BEIIECTB [0 TPUBHUAIBLHON MM MEXAYHAPOIHOMN
HOMEHKIIAType U OTPaKEHHE COCTaBa 3TUX COCTUHEHHU C TIOMOIIBIO
XUMHUYECKUX (DOPMYIL

OTpakeHNe XMMHYECKUX MTPOIECCOB C TIOMOIIBI0 YPAaBHEHUH XUMIUECKAX
[peaKuuii

XUMHUUECKUE PEAKITUU

OOBsSICHEHHE CYIIHOCTH XUMHYECKUX TporieccoB. Kimaccudukarus
XHUMHNUYCCKHUX pCaKHI/Iﬁ 110 pa3/IMYHBIM ITPU3HAKaM

XUMHUYECKUI 3KCIEPUMEHT

BrIoTHEHHE XUMUYECKOT0 SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHU C
MpaBUIIaMU TEXHUKU O€30MacHOCTH.

HaGuonenne, GukcupoBaHUe U OMHCAHUE PE3YJIBTATOB IPOBEICHHOTO
HKCTICPUMEHTA

Xumrueckast nHOpMaIus

[IpoBeeHIe CaMOCTOSTEIFHOTO MONCKa XUMHYECKOH HH(POPMAIHH C
MCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3/IaHHH,
KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MIHTepHEeTa); NCTIOJIb30BaHHE
KOMITBIOTEPHBIX TEXHOJIOTHH /7151 00paOOTKHU U Mepeiadn XUMUYECKOH
MHQOPMAIIUK U €€ TIPe/ICTaBICHHS B pa3IHYHbIX (hopMax

[MpodunsHOE 1 ipodec-
CHOHAJIBHO 3HAYMMOE
Co/lep)KaHue

OOBSICHEHNE XUMHUYECKHX SIBIICHUH, TPOUCXOISNIINX B IPUPOJIE, OBITY U HA
[IPOU3BOJICTBE.

CoOumto/IeHIe TTPaBHIT 3KOJIOTUYECKH TPAMOTHOTO MTOBEICHUS B OKPY-
PKaroLLel cpere.

OlLleHKa BIMSTHUS XUMHYECKOTO 3arPsI3HCHUS OKPYIKAIOIIECH CpeIbl Ha
OpTraHW3M YeJI0BEKa M IPYTUE )KUBBIE OPTaHU3MEI.

CoOumroIeHIEe TTPaBHII 0€30MaCHOT0 OOPAIIEHSI C TOPFOYMMU M TOKCHY-
HBIMH BEIIECTBAMU, JJAOOPATOPHBIM 000PYT0BAHUEM.

KpuTrueckas OlleHKa JOCTOBEPHOCTH XUMUYECKON HH(POPMALIUH,
[MOCTYTAOIIEH U3 Pa3HBIX HCTOYHUKOB

BHUOJIOT'UA 1

IIpenmer, 3agaun 1 MeTO!

[IPU3HAKU )KUBOIO. Y POBH

» 3HAKOMCTBO C O0OBEKTaMHU U3y4ueHHs] ONOJIOTHH.

OuosIOruy. OcHoBHBI . BeisiBnenne ponu 61onoruu B GOpMHUPOBaHUN COBPEMEHHON

n eCTeCTBeHHO-HayQHOﬁ KapTUHbLI MUpa U HpaKTquCKOﬁ JCATCIBHOCTHU
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OpTraHu3aluy )KU3HU.

ITroieH

YdeHne o KIETKE

3HAKOMCTBO C KJICTOYHOU TEOpHEH CTPOCHUS OpTraHN3MOB.
[lomydenue mpeacTaBICHNS O POITH OPTAaHUYECKUX M HEOPTaHUIECKIX
BEILECTB B KJICTKE.

3HaHWE CTPOCHHS KIIETOK IO pe3ybTaTaM pabOTHI CO CBETOBBIM
MUKPOCKOIIOM.

'YMeHre ONMUChIBATh MUKPOIIPENapaThl KIETOK pacTCHU. Y MeHHe

CpaBHUBATH CTPOCHHUE KJICTOK PACTEHHI U JKUBOTHBIX 110 TOTOBBIM
MUKpOTIpenaparam.

(OCHOBEI T€HETHKHU 1
CEeNIEKIINHT

3HaHNE OCHOBHBIX CITOCOOOB pa3MHOKEHHS OPraHU3MOB, CTaINi OHTO-
reHe3a Ha IPUMEpPE YEJIOBEKa.

3HaHME IPUYHH, BEI3BIBAIOIINX HAPYIICHUS B Pa3BUTHHA OPTAaHU3MOB.
'YMEHME N0JIb30BaThCSI TCHETUUECKON TEPMUHOIOIUEN U CUMBOJIUKOM,
peraTh IpoCTeHIe TeHETHUECKIE 3aa4H.

3HaHNE 0COOCHHOCTEH HACIICICTBEHHON 1 HEHACIICACTBEHHON H3MEH-
YMBOCTU M UX OMOJIOTUYECKOH POJIM B 3BOJIFOIIMH KHUBOTO

DBOJIIOIIMOHHOE YUCHHE.
[IpoucxoxIeHue U pa3BUTHE
PKU3HH Ha 3emIe.

'YMeHre aHaTH3UPOBaTh U OI[CHUBATh PA3JIMYHbIC TUTIOTE3bI TIPOWC-
XOKJIEHN )KU3HU Ha 3eMIIe.

'YMeHue MpoBOAUTH ONKcaHue 0co0el 0THOrO BUIa 10 MOp(hoorHye-
CKOMY KPUTEPHIO.

PasBuTHE CITIOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, TOTHYECKU
00OCHOBBIBATH CBOIO TOUKY 3PEHUS, BOCIIPUHUMATD U aHAITU3UPOBATh
MHEHHS COOCCETHUKOB, ITPU3HABAS MTPABO APYTOro YeJIOBEKa Ha MHOES
MHEHUE.

'YMeHue T0Ka3bIBaTh POJCTBO Y€JI0BEKA M MIICKOITUTAIOIINX, OOLTHOCTh U
PaBEHCTBO YEJIOBEUSCKUX Pac

(OCHOBBI DKOJIOTHH.
bronuka.

3HaHHE OCHOBHBIX 3KOJIOTHYECKUX (PaKTOPOB U UX BIMSHUS Ha Opra-
HU3MBI.

3HaHUE OTIMYUTEIBHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
ArPOIKOCUCTEM.

[lomyueHue npencTaBiIeHNs O CXeMe SKOCHCTEMBI Ha pUMepe
Orocepsl.

[leMoHCTpanyg yMEHHUS TOCTAHOBKH IIEJIEH e TeNbHOCTH, TNIaHUPO-
BaHIE COOCTBEHHOH JIE€STEILHOCTH ISl TOCTHXKEHHS IOCTABJICHHBIX
LieNnel, IPeABUICHUS BO3MOXKHBIX PE3YJIbTaTOB ITHX JAEHCTBUH, opra-
HU3aIlMH CAMOKOHTPOJIS M OIICHKH IOYYEeHHBIX pe3ynbraToB. O0ydenne
COOJIIOICHUIO TIPAaBUII TIOBEICHUSI B IPUPO/IE, OEPEXKHOMY OTHOILCHHIO K
0MOJIOTrMYecKUM 00BhEeKTaM (PaCTEeHHSIM U KUBOTHBIM U MIX COOOIIIECTBAM)
1 X OXpaHe
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