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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma o6mieo0pa3oBaTenbHol yueOHOM nmucuumimael  YIIB.10
«EcTtecTBO3HaHUE) MpeaHa3HAUYCHA /I M3YUYEHHUS €CTECTBO3HAHMS B MPO(ECCHOHATHPHOM
yumaie AIACY, npu peammzaruu oO0pa3oBaTeNbHON TPOrpaMMbl CPEAHETO OOIIETro
oOpa3zoBaHMsl B TIpelesiax OCBOCHMSI OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTenbHON
nporpammbel  CITO (OIIOIT CIIO) mo mpodeccun 08.01.08 Mactep OTACTOYHBIX
CTPOUTEIBHBIX PabOT HA 0a3e OCHOBHOIO 00IIEro 0Opa30BaHUs.

PaGouast mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeaHero o61Iero
oOpa3oBaHMsl, MPETBABISIEMBIX K CTPYKTYpPE, COJCPKAHHIO W PE3yabTaTaM OCBOCHHSI
yueoHou aucrumiuabl OY /(.10 «EctecTBO3HaHMEY), B COOTBETCTBUHU ¢ PexoMeHmanusamMu
[0 OpPraHU3alMM TOJYYEHHs] CPEeIHEro oOIlero o0pa3oBaHUsT B Ipelesiax OCBOCHUS
00pa3oBaTEIbHBIX MPOTpaMM CpelHero mpodeccuoHaNbHOrO oOpa3oBaHus Ha 0a3e
OCHOBHOT'0 00111eT0 00pa3oBaHus ¢ y4eToM TpeOoBaHUM (heepalibHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB U MOJy4aeMOU MPO(ECCUU CPETHErO MPOPECCHOHATBHOTO
oOpazoBanus (muchMo JlemapraMeHTa rocyIapCTBEHHOM MOJHUTHKU B chepe MOArOTOBKU
pabounx kaapoB u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpammbl yueOHou muctuiuimael YIIB.10 «EcrectBo3nanue»
HaIpaBJIEHO Ha JOCTHKEHUE CIAEAYIOIUX LEeei:

- OCBOCHHE 3HAHUN O COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHE MUPA U METOJaX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOojee BaXKHBIMA HACSIMHU W JOCTHKCHUSIMH
€CTECTBO3HAHUS, OKA3aBIIMMH OIPEACNAIONIee BIMSHUE HA PA3BUTHE TEXHUKU W
TEXHOJIOTHH;

- OBJIQJICHHE YMEHUSIMU TIPUMEHSTh IMOJTyUYEHHBIC 3HAHUS Il OOBSICHEHUS SIBICHUN
OKPY’)KaIOIIero  MUpa,  BOCHpUATHS  WH(POpPMAIMM  E€CTECTBEHHOHAYYHOTO U
po(heCCUOHATTFHO 3HAYUMOTO COCPKAHMS,

- Ppa3BUTHE WHTEIUICKTYaJbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U KPUTHUUECKOTO
MBIIIJICHUST B XOJAC TPOBEJACHUS TMPOCTCHININX WCCIACAOBAHHMM, aHAM3a SBJICHUH,
BOCIIPHATHS M HHTEPIIPETAIIUN €CTECTBEHHOHAYYHOW MH(POPMAIIHH;

- BOCIIMTAaHHUC Y6C)KI[€HHOCTI/I B BO3MOXXHOCTU ITO3HAHUS 3aKOHHOU IMpUpoOJAbl U



WCTIONB30BaHUS JOCTUKEHUW €CTECTBEHHBIX HAyK [Ji1 pPa3BUTUSA UMBWIM3ALMU U
MOBBIIICHUS Ka4eCTBa KU3HU;

- IPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHUH B MPOGECCUOHANBHON IEATEIbHOCTH U
MOBCEIHEBHOM »KU3HU ISl 00ecreueHus: 0€30MacHOCTH KU3HEIESITENbHOCTH; TPAMOTHOIO
UCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 3/I0POBbSI, OKPYKAIOLIEH CPEIbI.

B pabouyto nporpaMmy BKJIIOYEHO COJAEpKaHUE, HANpaBJIeHHOE Ha (OPMHUpPOBAHUE
y 0OydJaronuxcsi KOMIETEHITMH, HEoOXOMUMBIX i KadecTBeHHOro ocBoeHuss OIIOIT
CIIO nHa 0a3e OCHOBHOrO 00IIEro 00pa3oBaHUS C TOJYYEHHEM CpPEIHEro OOIlero

00pa3oBaHus; MPOrpaMMbl IOJATOTOBKU KBATM(DHUIIMPOBAHHBIX paO0UYUX, CIYKaIUX.

OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUIIJIMHBI

EcrecTBO3HaHHME — Hayka O SBJIEHHAX M 3aKOHAaX npuponbl. COBpEMEHHOE
€CTECTBO3HAHHWE BKJIIOYAET MHOXECTBO €CTECTBEHHOHAYUYHBIX OTpPacied, U3 KOTOPBIX
HamOoJiee BaXKHBIMU SIBJISIOTCS (hU3uKa, XuMus U Ouosiorusi. OHO OXBaThIBACT MIMPOKUIA
CHEKTpP BOIIPOCOB O Pa3HOOOPa3HBIX CBOMCTBaX OOBEKTOB MPUPOJbI, KOTOPHIE MOYKHO
paccMaTpuBaTh Kak €IMHOE LEIIOE.

EcTecTBeHHOHAyuYHbIE 3HAHWSA, OCHOBAaHHBIE HA HUX TEXHOJOTHH, (HOPMUPYIOT
HOBBIH 00pa3 KW3HU. BBICOKOOOpA30BaHHBIN YEJIOBEK HE MOXKET JAUCTAaHIUPOBATHCS OT
byHIaMEHTAIbHBIX 3HAHUN 00 OKpY’KAIOIEM MHpE, HE PUCKYSI OKa3aThCsl OECIIOMOIIHBIM
B Mpo¢eCCUOHANBHON J1eATeNIbHOCTH. JIF000€ MepCreKTUBHOE HAIlpaBiIeHUE AeSTENbHOCTU
YeJioBeKa NPSIMO WM KOCBEHHO CBSI3aHO C HOBOW MarepuaibHOW 0a30i W HOBBIMU
TE€XHOJIOTUSMH, U 3HAHUE UX €CTECTBEHHOHAYYHOU CYIIHOCTH — 3aKOH YCIIeXa.

EcrecTBO3HaHME — HEOThEMJIEMAs COCTABJISIOMIAS  KYJBTYpbL:  OINpEaesis
MHUPOBO33PEHUE YEJIOBEKa, OHO MTPOHUKAET U B TYMaHUTapHYIO cepy, U B OOIIECTBEHHYIO
YKU3Hb.

PanroHanbHBI  €CTECTBEHHOHAYYHBIH METOJ, c(opMuUpoBaBIIMICS B paMKax
€CTECTBEHHBIX HayK, OOpa3yeT eCTeCTBEHHOHAYYHYIO KapTHHY MHpa, HEKOe OOpa3HO
dbunocodckoe 000011IeHNE HAYUHBIX 3HAHUH.

EcrecTBO3HaHME KaK HayKa O ABJICHUSAX U 3aKOHAX MPUPOJbI BKIKOYAET TAKKE OJHY

13 BXHEUIINX OTPACIEH — XUMHUIO.



XHUMHSIT — HayKa O BELIECTBax, UX COCTAaBE, CTPOCHHUH, CBOMCTBAaX, MPOLECCAX
pEeBpAILCHUs, UCIIOJIb30BAHUU 3aKOHOB XMMHUHU B MIPAKTUYECKOMN NESATEIbHOCTH JIIOJIEH, B
CO3/IJaHUU HOBBIX MaTEPHUAJIOB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHMS. DTO HayKa O >kHBOU mpupoze. OHa
W3Y4YaeT paCTUTENbHBINA, JKUBOTHBIA MHpP M YEJIIOBEKAa, HCIOJIb3ysl KakK COOCTBEHHBIE
METOJIbl, TaK M METOJbl JPYruX HAyK, B YAaCTHOCTH (PU3MKH, XUMHUM M MaTEMaTUKHU:
HaOMIOAEHUS, DKCIIEPUMEHTHI, MCCIICIOBAHUSA C MOMOULIBI0O CBETOBOTO M 3JIEKTPOHHOTO
MHUKpPOCKOIa, O00pabOTKy CTAaTUCTUYECKUX JAHHBIX METOJlaMU MaTeMaTUYECKON
CTaTUCTUKU U Ap. Buosorusi BbIABISET 3aKOHOMEPHOCTH, MPUCYILIHUE KU3HU BO BCEX €€
MPOSIBJICHUSIX, B TOM 4HC]Ie OOMEH BEIIECTB, POCT, PA3MHOXKEHHUE, HACJIEICTBEHHOCTb,
MU3MEHYHBO.

B mpodeccuoHanbHbIX  00pa30BaTENbHBIX  OpPraHMU3AIUAX,  PEATU3YIONIUX
00pa3oBaTeIbHYI0 MPOTpaMMy CpEIHEro oOIIero oOpa3oBaHUsA B IpeieiaX OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, M3y4aeTCsl MHTETPUPOBAHHAs
yueOHast nucuuiimHa «EcTtecTBo3HaHWe», BKIIOYArOU[ass TpU paszfena, o0Jsajaroiiue
OTHOCUTEJIBHON CaMOCTOATENBHOCTBIO U LIEIOCTHOCThI0 — «XUMUs», «bruonorus» — 4ro
HE HapyIIaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHOHAYYHOTO 00pa30BaHuUsl O0YHAIOIINXCS

DTO BBIpaXaeTcsi B COACPXKAHUU OOYUYEHHUS, KOJIMYECTBE YACOB, BBIIEISEMBIX Ha
U3Y4YEHHUE OTAEIBHBIX TEM MPOTPAMMBI, TIIyOHMHE WX OCBOCHHS 00YUaIOIMMUCS, O0BEME U
XapaKkTepe MPaKTUUECKUX 3aHATHH, BUAAX BHEAYIUTOPHON CaMOCTOSTEIBLHOM pabOThI
cTyneHToB. [Ipu n3yueHun y4eOHOro martepuasna Mo XMMUU U OMOJIOTHH LEIecOo00pa3Ho
aKIICHTUPOBATh BHUMaHUE OOYYaIOIIUXCS HA XKU3HEHHO BAXKHBIX OOBEKTAaX MPUPOIBLI U
opraHu3Me 4yejoBeka. OJTo ruapocdepa, armochepa u  Ouocdepa, KOTOpbIC
paccMaTpUBAIOTCSI ¢ TOYKH 3PEHUS XUMHUYECKHUX COCTABOB M CBOWMCTB, WX 3HAYCHHS JIJIS
KU3ZHENIEATEIIbHOCTH  JIFOJIEH, 3TO COJEpKaHWE, OCBEIIAIOLIEE poOJdb BaXKHEHIIMX
XUMUYECKUX DJIEMEHTOB B OpraHU3ME 4YEJIOBEKa, BOMPOCHI OXpPaHbl 370POBBA,
MpoQIIAKTAKA 3a00JICBAaHUN W BPEAHBIX TMPHUBBIYEK, MOCIEACTBUN H3MEHEHHUS CPEIbl
oOWTaHUs YeJOBEKa MJIs 4YEJOBEYECKOW IUBUIM3ALMHU. 3aMETHOE MECTO B COJEPKaHHUU
y4eOHOM AUCIUIUIMHBI 3aHUMAaeT Yy4deOHBIM MaTepuas, HE TOJIbKO (OPMUPYIOUTUN

€CTECTBEHHOHAYYHYI0 KapTUHY MHpPA Y CTYJIEHTOB, HO M PACKPBIBAIOIINNA ITPAKTUYECKOE



3HaYeHHNE eCTeCTBEHHOHAYYHBIX 3HAHUI BO BCeX cepax KU3HU COBPEMEHHOTO OOIIECTBA,
B TOM YHUCJI€ B TyMaHUTapHOU cdepe. B nenom yuebHas qucummiuHa «EctecTBo3HaHMEY,
B COJCPKAHUU KOTOPOM BEIyIIMM KOMIIOHEHTOM SIBJIIFOTCSI HAy4YHBIE 3HAHWUS U HAy4YHBIC
METOAbl  IO3HAHWSA, HO3BOJSET CcPOpPMUPOBATH y  OOyYaromUXCS  LEIOCTHYIO
€CTECTBEHHOHAYYHYIO KapTHUHY MHpa, NpOOYAUTh Y HHMX SMOLMOHAIbHO-IIEHHOCTHOE
OTHOLIEHUE K M3y4aeMOMY MaTepHally, TOTOBHOCTb K BBIOOPY JIEHCTBHI ONpEIEICHHOM
HaIIPaBJIECHHOCTH, YMEHUE KPUTUUECKU OLICHUBATH CBOU M UY>KHE IEUCTBUS U MMOCTYTIKH.

HuTerpupoBanHoe cofepxaHue y4eOHON JUCIMILTUHBI MTO3BOJISIET MPEoiaBaTessim
XUMHU W OWOJIOTMM COBMECTHO OPraHM30BaTh HM3yUEHUE €CTECTBO3HAHUS, HCIIOJIb3YS
MMEIOIIMECS YaCTHBIE METOMKH MPENOAaBaHUs IPEIMETA.

N3yuenue  0011€00pa3oBaTeIbHON yueOHOMI TUCUUTUTHHBI VIIB.10
«EcrecTBO3HaHME» 3aBeplIacTCs MOABEACHUEM HUTOIOB B (OopME BdK3aMEHa B paMKax
MIPOMEKYTOUHOM aTTecTanuu odydaromuxcsa B nporecce ocsoenuss OIIOIT CIIO na 6aze

ob1ero oOpazoBaHus ¢ MoIydYeHHEM cpearero oomero odpazoanus (ITTIKPC).

3. MECTO YYEBHOM JUCIIUIIJINHBI B YYEBHOM IIJIAHE
VYuebnas aucuuruinaa YIIB.10 «EctecTBo3Hanue» sBIseTCs y4eOHBIM MPEAMETOM
no BbIOOPY u3 o0s3aTenbHOM mnpeaMetrHou oOnactu «EctectBenHbie Haykum» DPI'OC
cpeaHero ooiiero oopa3oBaHus.
VyeOHas NMUCIUATUINHA VIIB.10 «EcTecTBO3HAHUEY M3y4aeTcs B
obmeobpazoBarensHoM 1ukie ydeOHoro r1iaHa 08.01.08 Mactep oOTACIOYHBIX

CTPOUTEIBHBIX PabOT Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHMUs.

4. PE3YJBTATBI OCBOEHUSA YYEBHOM JUCITUIIJINHBI
OcBoenue coxepxanus yueOHow mgucrumumasl  YIIB.10 «EctecTBOo3HaHUE)
o0ecrneunBaeT JOCTHKCHHE CTyIEHTAMU CIICAYIOIINX Pe3yIbTaTOB:
JIUYHOCHIHBIX:
— YCTOWYMBBIA HHTEPEC K UCTOPUHU U JOCTHIKCHHSIM B 00JIACTH €CTECTBECHHBIX HaAYK,
YYBCTBO F'OPJIOCTH 33 POCCUNCKHIE €CTECTBEHHBIC HAYKH,

— TOTOBHOCTb K IIPOAOJIKCHHUIO 06p8.30BaHI/I$I, ITIOBBIIICHHUIO KBaJII/I(i)I/IKaHI/II/I B



n30paHHON MPOQPECCHOHATBHON AESITEIIBHOCTH C HWCIIOJIb30BAaHWEM 3HAHWW B 00JaCTH
€CTEeCTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMM B 0OO0JIACTH €CTECTBEHHBIX
HayK JJI 9eJIOBEeKa M 00IIecTBa, YMEHUE UCIIOIh30BaTh TEXHOJIOTUYECKUAE JOCTHIKCHUS B
00JIacTH XMMHUU W OHWOJOTUM JJI1 TIOBBIIMICHHS COOCTBEHHOTO WHTEIICKTYaIbHOIO
Pa3BUTHS B BEIOpaHHOM MPODHECCHOHATBHOM NESITEIFHOCTH;

— YMEHHE NMPOAHATM3UPOBATh TEXHOTCHHBIC ITOCIICACTBUS ISl OKPYXKAIOIIEH CPEIpl,
OBITOBOM U MPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa;

— TOTOBHOCTHh CaMOCTOSTEIHLHO JOOBIBAThH HOBBIE ISl ce€0s €CTECTBEHHOHAYYHBIC
3HAHUS C UCIIOJIB30BAaHUEM JIJISI TOTO JOCTYIMHBIX HCTOYHUKOB HH(OPMAIIUH;

— yYMEHHE VIpaBIsATb CBOCH II03HABATEIbHOW JICSITCIBHOCTBIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,

— YMEHHE BBICTpPaWBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHWS B KOMAaHJE II0
pelIeHnIo o0IIMX 3a/1ay B 00JIaCTH €CTECTBO3HAHUS,

MemanpeomMemHbix:

—OBJIaZICHUE YMCHUSIMHM W HaBBIKAMH pPa3UYHBIX BHUIOB ITO3HABATCIIBHOU
JEATETBHOCTH JIsl H3yYCHUS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHUPA;

— TPUMEHCHHE OCHOBHBIX METOJOB IIO3HAHUSA (HAOIIOACHUS, HAYYHOIO
AKCIIEPUMEHTA) VIS U3YUYEHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, C
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MIPOGECCHOHAIBHOM cdepe;

— yMEHHE ONpENeNATh LEeIU U 3aJadu JIeITeIIbHOCTH, BBIOMPATh CPEACTBA JJIT HUX
TOCTHDKCHUS Ha TIPaKTHKE;

—  yMEHHE  WCIOJb30BAaTh  pa3IMYHbIC  HWCTOYHUKH I TIOJYUYCHHS
€CTECTBEHHOHAYYHON WH(OpMAIMM U OLEHHUBATh €€ JOCTOBEPHOCTH ISl JOCTHIKEHUS
IMOCTABJICHHBIX IIEJICH U 3a/1a4;

npeomemmuulx:

- c(hOpMHUPOBAHHOCTH MpEICTaBICHUN 0 [IEJIOCTHOU COBPEMEHHOMU
€CTCCTBCHHOHAYYHOH KapTUHE MHpa, NPHPOAC KaK CIAMHOW IIEJOCTHOH CHCTEME,
B3aMMOCBSI3H Y€JIOBEKa, MMPHUPOJIBI U OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax

BcenenHnoi;



— BIQJICHUE 3HAHUSMHU O Han0oJiee BaXKHBIX OTKPHITUAX M JTOCTHIKEHUSIX B 00JIacTH
€CTECTBO3HAHMSI, NOBJIUSBIINX Ha ABOJIOLMIO MPEJICTABICHUN O MPUPOJE, HA Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHI;

— c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATh ECTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSICHEHHSI OKPY>KAIOIIUX SIBJICHUN, COXPAHEHUS 3/I0pOBbs, obecriedeHusi 0e30MacHOCTH
KU3BHENIEATEIbHOCTH,  OEpEeKHOTO  OTHOLIEHWS K  MPUPOJE,  PAIMOHAIBLHOTO
IPUPOIOTIONB30BAHUS, a TAKXKE BBIMOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTETIS;

— c(OpMUPOBAHHOCTh MPEJICTABICHUNA O HAYYHOM METOJE TMO3HAHUS MPUPOJLI U
CpPEACTBAX U3YUYEHHUSI MEraMupa, MaKpOMUpa U MUKPOMUPA; BIaJEHUE TPUEMAMU

€CTECTBEHHOHAYYHbIX  HAOJIOJICHUN, ONBITOB, HCCICJOBAHUN U  OILEHKH
JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB;

— BIJIQJICHUE TOHATUHAHBIM anmapaToM €CTECTBEHHBIX HAayK, [O3BOJISIIOLINM
MO3HaBaThb MHUpP, Yy4YacTBOBAaTh B JHUCKYCCHUSAX [0 €CTECTBEHHOHAYYHBIM BOMpPOCaM,
WCIIOJIB30BaTh PA3JIMUHbIC UCTOYHUKU MH(POpMAITUU SISl TOATOTOBKU COOCTBEHHBIX padoT,
KPUTHUYECKU OTHOCUTBHCS K coobmenussMm CMU, conepxamum HayuyHy10 HHGOpMAIIUIO

—C(OpPMUPOBAHHOCTh YMEHHMI TIOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYUYHOIO
3HAHMUS JJI1 KaXJIOrO 4YeJIOBeKa HE3aBUCHUMO OT €ro mpodecCHOHATBHOU JEeATeTbHOCTH,
paznmuuath (akThl U OIEHKH, CPaBHHMBATh OLICHOYHBIE BBIBOJBI, BHUJETh HX CBS3b C

KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEM.

COJIEP)KAHUE YYEBHOM JJUCIIUIIJIMHBI XUMU S
OO01mas 1 HeoOpraHu4veckasi XuMus

BBenenue

XUMHUYECKasi KapTUHA MUpPa KaK COCTaBHAs YAaCTh €CTECTBEHHOHAYYHOW KAPTHUHBI
Mupa. Poib XMMUU B )KHU3HU COBPEMEHHOTO OOIIECTBA.

[IpumeHnenne AOCTMIKEHWH COBPEMEHHOM XUMUW B TyMaHUTapHOW cdepe
JIeSITeTLHOCTH 00IIIeCTBA.

XUMHYECKOE COjiep>)KaHne YIeOHON AUCITUTUTMHBI « ECTeCTBO3HAHUE) MPU OCBOCHUU
cnermanbHocTet  CIIO  commaibHO-dPKOHOMHYECKOTO ¥ TyMaHUTapHOTO MpoQuieH

npodeCcCUOHATLHOTO 00pa30BaHUsI.



OCHOBHbIE IOHATHSA U 3AKOHbI XUMHUH
[Tpenmer xumuu. BemectBo. ATom. Moinekyna. XUMUYECKUil 3J€MEHT U (HOPMBI
€ro CymecTBoBaHus. [IpocThie U C1oKHBIE BEMIECTBA.
OTpaxkeHUEe XHUMHUYECKHUX CIOKETOB B  IPOU3BEICHUSAX  XYJI0KECTBEHHOU
JIUTEPATYPBI U UCKYCCTBA
JlemoHCTpannmn
Habop Mozenell aToOMOB U MOJIEKY L.
N3mepenue BenectBa. OCHOBHBIE 3aKOHBI XUMUK. Macca aTOMOB U MOJIEKYI.
OTHOcUTENbHBIE aTOMHAasi W MOJIEKYJApHass Macchbl. KonmyecTBO BelllecTBa.
[Tocrosinnas ABoranpo. MonspHass macca. 3akoH ABorajapo. MossipHbIi 00beM Ta30B.
KonnyecTBeHHbIE W3MEHEHUMS B XUMHM KaK YacTHBIM CiIydyall 3aKOHOB TIiepexona
KOJIMYECTBCHHBIX M3MEHEHHH B KaudecTBeHHbIC. M.B.JIOMOHOCOB — «IIE€pBBIM PYCCKHUM
YHHUBEpCHUTETY. MumtocTpaiiuy 3aKkoHa COXpaHEHHS] MACChI BEILIECTBA.
IHepuoanueckuii 3axoH u Ilepuoguyeckast cucrema
xumMuueckux djemenTon .. MenaeneeBa
OtkpeiTne Ilepuomnueckoro 3akoHa. Ilepuoamueckas cucTeMa XHMHUYECKHX
snementoB J[.MI. MenneneeBa. 3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoit
CUCTEMbl XUMHYECKUX 3JieMeHTOB [[.M.MenneneeBa misi pa3BUTHUS HAyKW U MOHUMAaHMS
xuMuueckoil kaptunbl mupa. J[.M. MenneneeB o0 o0Opa3oBaHUM U TOCYJIapCTBEHHOM
nosmtuke. Jlemonctpanus. Pazmuunbie Gopmbl [lepuonnueckoid CUCTEMBI XUMUYECKUX
anemenToB /.M. MeHpeneena.
Crtpoenue BeniecTBa
KoBanentHas cBs3b: HENMoJisipHasi U nosisipHast. MoHHast cBsi3b. KaTHOHBI 1 aHMOHBI.
Meraimueckas cBs3b. BonopoaHas CBA3b.
JemoHcTpauus
OO6pa31pl BEIIECTB M MAaTEPUAJIOB C PA3IMYHBIMU TUIIAMU XUMUUYECKOM CBS3H.
Boaa. PactBopsl
Bona B mpupoje, ObITy, TEXHUKE U Ha MPOU3BOACTBE. DUBNYECKUE U XUMHUUYCCKHE
cBoMcTBa BOJBI. OnpecHeHHE BOJbI. ArperatHble COCTOSHHS BOJBI M €€ MEPEXOo]bl U3

OJHOI'0 arp€raTHoOro COCTOAHHA B APYyroe€.
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JemoHcTpanus

@u3nyecKknue CBOWCTBA BOJBL: IOBEPXHOCTHOE  HATSKEHUE, CMAadYMBaHHUE.
Xumunyeckue peakuuu. [loHATHE 0 XMMHUYECKONW peakuuu. THUIbl XUMHAYECKUX PEaKLUU.
CkopocCTh peakiuu U pakTopbl, OT KOTOPBIX OHA 3aBUCHT.

JeMoHcTpanus

XUMUYECKHUE PEAKLIUH C BBIICIICHUEM TEIUIOTBHI.

Heopranuyeckue coeJuHEeHUA
Knaccudpukanusi HeOpraHu4eCKMX CoeIMHEeHU M UX CBOICTBA.

Oxcuipl, KUCJIOThI, OCHOBAHUSI, COJIH.

IHoHnsiTHE O THAPOIH3E COJICH.

Cpena BOIHBIX PacTBOPOB COJICW: KUCIasg, HEUTpaibHas, meloyHas. BogopoaHsii
nokasareiss pH pactsopa.

Mertasbl. O0mue pusnyeckre 1 XUMHYECKUE CBOMCTBA METAILIOB.

Hemeransbl. O011as XxapakTeprUCTHUKa TJIaBHBIX MOArPYII HEMETAIOB HA IPUMEPE
raJOreHOB.

Baxneimme COEIMHEHUS METAIOB U HEMETAUIOB B NPUPOAE U XO35MCTBEHHOMN
NEATEIIbHOCTH YEJIOBEKa.

MeTtamibl U CIUIaBbl KaK XyJI0KECTBEHHBIM MaTepuasn. COeMHEHUS] METAJUIOB KaK
COCTaBHasl 4acTh CPEACTB M300pa3UTENBHOrO0 UCKyccTBa. HemeTaymibl M UX COeqUHEHUs
KaK COCTaBHas 4aCTh CPEJCTB U300pa3UTEIILHOTO UCKYCCTBA.

JleMoHCcTpannu

B3aumozeiicTBue METAIJIOB C HEMETAJIIaMU (LIMHKA C CEpOH, allFOMUHUS C MOJ0M),
pacTBopaMM KHCJIOT M Imenodeil. ['opeHne MetayyioB (IIMHKA, >Keje3a, MarHusi) B
Kuciopojie. BzaumoaencTBrue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEJBIO.
BoccranoButenbHbIE CBOWCTBA METAIIIOB.

[IpakTrueckue 3aHATUA

Onpenenenue pH pactBopa coneil.

B3aumonericTBue

Oprannuyeckasi XuMust
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OcCHOBHBIC TOJIOKEHMSI TEOPUHU CTPOCHUS OPraHUYECKUX  COCAUHEHUU.
MHoroo0pa3ue opranndeckux coequHenuit. [loustue nzomepun.

Yraesogopoabl. llpenenbHble U HENpEAENbHBIE  YIJIEBOAOPOABL.  Peakuus
nonumepusanuu. [IpupoaHbIe MUCTOYHUKHU YTJIEBOAOPOJAOB. YTJIEBOAOPOABI KaK OCHOBA
MEXIYHAPOJAHOTO COTPYIHUYECTBA M BAKHEHIIMA HCTOYHUK (OPMHUPOBAHUS OOJKETa
P®.

Kuciopoacoaep:kamue OpraHu4ecKue BellecTBA. [IpencraBurenu
KUCIIOPOJICOIEPKAIMX OPraHUYECKUX COECAWHECHUMN: METHJIOBBIM M STHIIOBBIM CIIUPTHI,
[JIUIIEPUH, YKCYCHas KuciaoTa. JKupbl Kak CIOXKHBIE (DUPHI.

AJIKOTOJIM3M M €r0 OTPAKEHHUE B MPOU3BEICHUSIX XYI0KECTBEHHOU JIMTEPATYPHI U
M300pa3uTEIBLHOrO UCKYCCTBA. Y TJIEBOBL: INIFOK03a, KpaxMmall, LeJUTF0I03a.

A3oTcoaep:kaniue OpraHnyecKue coeJuHeHusi. AMUHBI, aMUHOKHUCIIOTHI, OCIKH.
CrtpoeHnue u 6uonornyeckasi QyHKIUs OEIKOB.

JleMoHcTpanuu

[Tomy4yeHue 3TUIEHa U €r0 B3aUMOJEHCTBUAE C pACTBOPOM II€PMaHraHaTa Kaiaus,
OpoMHOI1 Bostoi. KauecTBeHHas peakuys Ha rMlepuH. [[BeTHbIE peakuu OeKoB.

IimacTmacesl u BoslokHA. [loHsAITHE O IUTacTMaccax MU XUMHYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA.

[IppumeHeHne mNONIMMEpPOB B MPUKIAAHOM M KJIACCUYECKOM H300pa3uTeIbHOM
UCKYCCTBE.

JeMoHcTpanus

PaznuuHbie BUIBI IIACTMACC U BOJIOKOH.

Xumus v :KU3Hb

XUMHUS U OPraHu3M 4eJI0BeKa. XMMHUYECKHUE DJIEMEHTHI B OPraHU3ME YEJIOBEKA.
Oprannueckre W HeEOpraHudeckue BemiecTBa. (OCHOBHBIE J>KM3HEHHO HEOOXOIMMBIE
COCMHEHUs: OE€JIKU, YIJIEBOIbI, KUPbI, BUTAMUHBI. YTJEBOJbl — TJIABHBI HCTOYHHUK
SHEpPruu opraHusma. Posb XHpOB B opranusme. XOJECTEPUH U €ro pojib B 3J0POBbE
4yenoBeka. MuHepalibHbIE BEIIeCTBA B NPOJYKTaX MUTAHUS, TMHINEBBIE TOOABKHU.
COanancupoBaHHOE MUTAHUE.

Xumus B ObITy. Bona. KauectBo Boabl. Moromiue u unctsume cpencrsa. [Ipasuna
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0e3omacHoi paboThI CO CpecTBaMH OBITOBOM XUMUHU.

Ponb XMMHYECKHX 31€MEHTOB B >KM3HU pacTeHUil. Y 10OpeHHs. XUMHUYECKUE
CPEACTBA 3aIMThI PACTCHUM.

BHNOJIOT'UA

buosioruss — COBOKYNHOCTHL HayK O 3SKMBOM mpupoae. Meroasl Hay4HOro
no3Hanuss B Ouonoruu JKuBas mnpuposa Kak OOBEKT H3yueHus Ouosoruu. Metojsl
MCCIICIOBaHMs >KUBOM Tpuponbl B Ouonoruu. OmnpeneieHue >XU3HU (C MPUBICYCHHUEM
MaTepuaia u3 pa3aesnoB GU3NKU U XUMUHK). Y POBHU OpraHU3alluy )KU3HH.

JleMoHCTpauuu

YpOBHH OpraHu3alyu KU3HHU.

Metobl TO3HAHUS )KUBOW NPUPO/IBL.

Kuerka

Hcropus n3ydenns kineTku. OCHOBHBIE TOJIOXKEHHUS KIETOYHOU Teopuu. Kierka —
CTPYKTYPHO-(DYHKIIMOHAJIbHAS (3JIEMEHTapHAsI) €AMHULIA KU3HU.

Crpoenne knetku. [IpokapruoTel M 3yKapHOTbl — HU3IIWE U BBICIINE KIJIETOYHBIE
oprann3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI KJIIETKHA JyKapuoT. Knerounoe sapo.
OyHKUMS Apa: XpaHEeHHe, BOCIPOU3BECHHUE U Nepeiaya HacaeICTBEHHON nHpopmManuu,
perynsiuus XUMHYECKOW AakKTUBHOCTU KJIETKH. CTpykTypa HU (QYyHKIHH XPOMOCOM.
AyYTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.

buosornueckoe 3Ha4eHME XUMUYECKUX JJIEMEHTOB. Heopranmyeckue seliecTtsa B
COCTaBe KJETKH. POJb BOABI Kak pACTBOPUTENSI U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEHN
CpelIbl OpPraHu3MOB. YTIIEBOAbl U JUOUABI B KieTke. CTpykTypa U OHOJIOTHYECKHE
¢ynkuuu 6enkoB. CTpoeHHE HYKJIEOTHIOB U CTPYKTypa NojuHykiIeoTuanbix neneit JHK
u PHK, ATO.

Bupycet u OGakrepuodaru. HeknetouHoe cTpoeHHE, >XKU3HEHHBIM ILHUKJI U €ro
3aBUCUMOCTh OT KJIETOYHBIX (OopM Ku3HHU. Bupychl — B030ynuTenu WHOEKIMOHHBIX
3a0oneBanuii; moHsaTue o0 OHKoOBHUpYycax. Bupyc mmmynoxeduiura uenoeka (BUY).
[Tpodunaktuka BUY-undexun.

JdeMmoHcTpanuu

CrtpoeHue MOJIeKyIIbl OenKa.
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Crpoenne monexynsl JIHK.

CTpoeHune KIETKH.

CtpoeHune KIETOK TPOKAPUOT U 3YKapHOT.

CrtpoeHue Bupyca.

IIpakTnyeckue 3aHATHS

Habnronenne KJIETOK pacTeHHd M KUBOTHBIX I10J MUKPOCKOIIOM Ha I'OTOBBIX
MUKpOIIpenaparax U UX OMHCAHHE.

CpaBHEHUE CTPOEHUS KJIETOK PACTEHUH U )KUBOTHBIX.

Opranusm
Opranmzm — eauHoe nenoe. MHorooOpasue opranu3moB. OOMEH BELIECTBOM U

SHEPrued C OKpYyXkarollell cpelodl Kak HEOoOXOJAMMOE YCJIOBUE CYIIECTBOBAHMS >KUBBIX

CHCTEM.
CrocoOHOCTh K CaMOBOCHPOHU3BEJICHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEH
’KUBBIX OpraHu3MoB. JleleHHe KIETKM — OCHOBa pOCTa, Pa3BUTHSA U Pa3MHOKCHHS

opranu3moB. becnonoe pasmHoxeHue. [losoBoM mpouecc U IMOJI0BOE PA3MHOKEHUE.
Omnoa0TBOpEHKE, €ro OMOJIOrMYeCKOe 3HAaUCHUE.

[Tonarne 00 WHAMBUIYyaTIbHOM (OHTOTEHE3), AMOpPHOHAIBLHOM (PMOPHOTEHE3) U
MOCTAMOPUOHATBLHOM pa3BUTHH. IHANMBUyaIbHOE Pa3BUTHE YEJIOBEKA U €T0 BO3MOXHBIE
HapyILICHHUS.

OOmue TpeACTaBICHUs] O HACJIEICTBEHHOCTH M WM3MEHYMBOCTH. ['eHeTmueckas
TEPMHUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTH HaclienoBaHus. HacnenoBanue nmpru3HakoB
y 4yenoBeka. llomoBeie xpomocombl. ClLEmIeHHOE ¢ TIOJOM  HAcJeIOBAaHUE.
HacnencrBennbie 00Jie3HU YENIOBEKA, MX MPUUUHBI W TpoduiakTruka. COBpEeMEHHbBIC
MPEJCTABJICHUS O T€HE U TEHOME.

['eHeTnueckne  3aKOHOMEPHOCTH  M3MeHuYWMBOCTH.  Knaccudukamus — Gopm
W3MEHUYMBOCTU. BIusgHNE MyTareHOB Ha OpraHr3M YEJIOBEKA.

[Ipenmer, 3aga4m U METOMBI CEJIEKIMU. [ €HETUUECKHE 3aKOHOMEPHOCTH CEJICKIIHH.
Yyenne H.U. BaBumoBa 0 1eHTpax MHOTOOOpa3wsi W MPOUCXOKICHUS KYyJIbTYPHBIX
pacTEeHUM.

BI/IOTCXHOHOFI/IH, €C NOCTUIKCHUA, IICPCIICKTUBLI PA3BUTHAL.
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JeMoHCTpanun

OOMeH BeleCTB U MPEBPAICHUS SHEPTUH B KIICTKE.

JleneHue KIETKH (MUTO3, MEHO3).

Crioco0b1 6ecrosoro pa3sMHOKEHHUS.

Omo0TBOPEHUE Y PACTEHUMN U )KUBOTHBIX.

NHnuBuAyalbHOE Pa3BUTHE OPTAHU3MA.

HacnencrBeHnnbie 60Jie3HN YeIOBEKA.

BrnusiHne ankoronusma, HApKOMaHUM, KYPEHUS HA HACIEACTBEHHOCTD.

MyTanuu.

MonudukannoHHas U3MEHYUBOCTb.

[{enTpbl MHOTOOOpa3Us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUIA.

HckyccTBeHHBIN 0TOOD.

Hccnenosanus B 001aCTU OMOTEXHOJIOTHUH.

IIpakTUyeckue 3aHATHS

PerieHune aieMeHTapHbIX TEHETUYECKUX 3a/1a4.

AHanu3 U OLEHKA 3TUYECKUX ACIEKTOB PAa3BUTHUSI HEKOTOPBIX MCCIIECIOBAHUN B
OMOTEXHOJIOTHH.

Bun

OBOJIIOIIMOHHAST TE€OpUss W €€ poidb B  (POpMHPOBAHUU  COBPEMEHHOMU
€CTECTBEHHOHAay4YHOU KapTUHbI Mupa. Buna, ero kpurepuu. llonynsauus kak CTpyKTypHast
euHuIa BUIa U 3Bomonuu. CuHTeTnyeckas teopus sBotonuu (CTDI). J[Buxkyime cuiibl
3BOJIIOLIMH B cooTBeTcTBUU ¢ CTD.

PesynbraTel  3Bosonuu. CoXpaHeHHE MHOTO00pa3vs BHJOB KaK OCHOBa
yCTOMYMBOTO pa3BuTusi Ouocdepsl. [lpuunHbl BhIMHpaHus BHUAOB. buosiornueckuit
nmporpecc 1 OMOJIOTHYECKUI perpecc.

['MnoTe3bl MPOUCXOXKACHUS KU3HU. Y CI0KHEHUE JKUBBIX OPraHM3MOB Ha 3eMJjie B
MPOLECCE SBOJIIOIMU. AHTPOMOT€HE3 U €ro 3aKOHOMEPHOCTH. JloKazaTenbCcTBa poOJICTBA
YeJoBeKa € MIICKOMUTAIONIMMU >KUBOTHBIMU. DakToOpbl aHTPOMOreHe3a: YCIIOXKHEHHE
MOMYJSIIMOHHOM  CTPYKTYpbl BHJIa, W3rOTOBICHUE OpPYyAUN Tpyla, TMEpexoa OT

PACTUTCIILHOI'O K CMCIIAHHOMY THITY IIMTAHWA, UCIIOJIb30BAaHHUC OI'HA. [lossBneHue
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MBICIIUTENIBHON AESTENbHOCTU U WiEHOpa3AeabHOM peun. [Ipoucxoxaenre yenoBeyecKux
pac.

JleMoHCTpau

Kpurepuu Buza.

[Tonymnsauust — CTpyKTypHas €IMHULIA BUIA, AMHUIIA BOJIIOLINH.

JIBUKYIIIHME CUITBI SBOIOIUU.

Bo3HUKHOBEHHE 1 MHOTO00pa3ue NpucrnocoOJeHUN y OpraHu3MoOB.

Penkue u ncyesaroniue BUIbI.

JIBM>KyIE CHIIBI aHTPOIIOTEHE3A.

[IpoucxoxieHrne YyenoBeKa U 4eJI0OBEYECKUX pac.

IIpakTuyeckue 3aHATHS

Omnucanue ocodeil Buia no MOpQoIoruueckoMy KpUTEPHIO.

AHanu3 1 o1leHKa Pa3InIHBIX TUTIOTE3 MMPOUCXOKICHHS KU3HU.

AHanu3 1 OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS YEJIOBEKA.

IKOCHCTEMBbI

[IpenMer ¥ 3a7aud SKOJIOTHMHU: Y4YEHHUE 00 HKOJOTMYECKUX (akTopax, Y4yeHHE O
coo0IecTBaXx OPraHU3MoOB, YUeHHE 0 Onocdepe.

Okojorudeckue (akToppl, OCOOCHHOCTHM WX BO3ACUCTBUA. KOJOTMYecKas
xapaktepuctuka Buna. [lonstue 00 »dKomornyeckux cuctemax. lLlemn nuTanwms,
Tpouueckue ypoBHHU.

buoreonienos kak skocucteMa. buochepa — riobanpHas skocuctema. YueHue B.
N. Bepnanckoro o Ouocdepe. Ponb XHMBBIX opraHu3smMoB B Ouocdepe. buomacca.
buonorunueckuii KpyroBopor (Ha TmpuMepe KpyroBopotra yriaepoja). (OCHOBHbIE
HampaBJIeHUs BO3JEHCTBUA uyesioBeka Ha Ouocdepy. Tpanchopmanusi ecrecTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCHUCTEM (arporeHO30B).

JleMmoHcTpanuu

Dkosnoruyeckne (PaKkToOpbl M UX BIUSHUE HA OPTAaHU3MBI.

MeXBHIOBBIE OTHOIICHHS: TAPA3UTU3M, XUITHUIECTBO, KOHKYPEHITHS, CHMOHO3.

SApyCHOCTB pacTUTETHLHOTO COOOIIECTRA.

Kpyrosopot yriepoaa B 6uocdepe.
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3anoBeHUKY U 3aKa3HUKH Poccun.

IIpakTH4yeckue 3aHATHUS

CocrapiieHue cXxeM Nepeaadyu BEIIECTB U SHEPTUM (LIeTe TUTaHuUS ).

CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM U arpodKOCHUCTEM CBOEH
MECTHOCTH.

Pemenue sxosiornueckux 3auay.

AHanu3 U OlIEHKA TTOCIICICTBUNA COOCTBEHHOM ACATEIHPHOCTH B OKpPYKAIOIIEH cpee,
rI100aTBHBIX KOJOTUYECKUX MPOOJIEM U MyTeH X pelIeHusl.

IKCKYypCHH

MHuoroo6pa3ue BugoB. Ce30HHbIE M3MEHEHUS B HpuUposie (OKPECTHOCTU
npodecCUOHAIBHOM 00pa30BaTEIbHOM OPraHU3aIINH ).

EcTecTBeHHbIE M UCKYCCTBEHHBIE HKOCHCTEMBI (OKPECTHOCTH MpOo(ecCHOHAIbHOM
00pa3oBaTeNbHON OpraHU3alun).

6. TEMATHYECKOE IIJTIAHUPOBAHMUE
[Ipu peanuzanmu coaepxkaHust 0011€00pa30BaTENbHON yUeOHONW AUCHUIUIMHBI

OV /.10 «EcrecTBOo3Hanue» yueOHass Harpy3ka o0y4aromuxcs COCTaBIISIET:

Bup yueGHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl 239

B TOM 4mcJie:

TEOpETHYECKOe 00yUeHHE 164

y‘-IC6H]':>IM IIJIaHOM

MPAKTUYECKHUE 3aHATUS
HE NPEAYCMOTPEHBI

y‘-IC6H]':>IM IIJIaHOM

nabopaTopHbIe 3aHATHS
HE IIPEe1yCMOTPEHBI

y4eOHBIM TUTAHOM

KOHCYJIbTAIUs
HE TIPETyCMOTPEHBI

caMmocTosiTeNbHas paboTa 75

IIpome:xyTouHasi arrecTanust B popme nud¢epeHuMpoBaHHOIO 3a4eTa

7. TEMATUYECKHAM IIJIAH YYEBHOM JUCIUILINHBI
YIIB. 10 «kECTECTBO3HAHMUE»

Pacnpenesienne Tpy1oeMKoCcTH pasaena (B

Buj yueonoii padoTnl .
Y P Bcero yacos Ha [4a€ax) M0 BUAAM Y4eOHOH padoThI

AyaAUTOpHBIE 3aHATHSL. pasjen Tlexuun IIpakTtuyeckue | JlaGopaTtopHbie
Coneprxanue o0yueHUsI 1 3aHATHA 3aHATHA
XUMUA
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BBenenne 2 2 - -
OO0uias 1 HeopraHu4veckast XuMusli 80 80 - -
OcCHOBHBIE MOHATHUS U 3aKOHBI 8 8 - -
Ilepuoauueckuii 3aK0H U
[lepuoaunueckas cucrema 8 8 ) )
XUMHUYECKUX dieMeHToB /1. 1.
MeHnieneeBa u CTpPOSHUE aToMa
Crpoenue BelecTBa 10 10 - -
Bona. PacTBopbi. 8 3 i i
DNEKTPOIUTHYECKAs AUCCOIUAIIHS
Knaccmbnxvaunﬂ HEOPraHWCCKNX 16 16 i i
COEJIMHEHUI U UX CBOMCTBA
XHUMHUYECKUE peaKun 16 16 - -
Mertauibl 1 HEMETAILIIbI 14 14 - -
Opranunyeckasi XuMust 46 46 - -
OCHOBHBIC ITOHSATHUS OPTAHUICCKOM
XUMHUH U TEOPUs CTPOCHHS 8 8 - -
OpPraHUYECKUX COCAMHEHUN
YTI1eBoAOPOIbI U MX IPUPOIHBIE 14 14 i i
UCTOYHUKU
Kucnoponcoaep:xaine 12 12 i i
OpraHUYECKHUEe COCTUHEHUS
A3oTcoaepikale opraHu4ecKre 12 12 i i
coenuHeHus. [lommmMepsr
Bcero 128 128 - -
BUOJIOI'Usl - -
BBenenue 1 1 - -
VYuenue o kietke 5 5 - -
OprauusMm. PazmHoxxenue u
WHJUBU]Y- AJIbHOE PA3BUTHE 4 4 - -
OpPTaHU3MOB
OCHOBEBI T€HETHKH U CEJIEKIIHU 8 8 - -
[TpouncxoxaeHue u pa3BUTHE 8 8
JKU3HU Ha 3eMJie. DBOIIOLUOHHOE - -
yYCHUE
[TpoucxoxaeHne yenoBexa 3 3 - -
OCHOBBI 2KOJIOTHH 6 6 - -
buonuka 1 1 - -
36 36 - -
IIpome:xxyTounasi arrectanus B popme nuddepeHUpoOBaHHOIO 3a4yeTa
Uroro \ 164 \ 164 \ - \ -

8. XAPAKTEPUCTUKA OCHOBHBIX BUIOB AEATEJIBHOCTH
OBYUYAIOIIUXCA

Coaepxanue 00yyeHus XapakTepucTHKa OCHOBHBIX BUJI0B Y4eOHOI e TeJIbHOCTH
o0yuaromuxcst (Ha ypoBHe y4eOHBIX JeiCTBHI)

XUMUA




Bsenenue

PackpsITHe BKIIa1a XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPA. XapaKTEPUCTUKA XUMUHN KaK
IIPOM3BOIUTENLHON CUJIBI 00IIIECTBA

Baxkneiiime XuMHUeCKUE
HOHATUA

YMeHue JaTh ONpeeIeHUE U ONIEPUPOBATH CICAYIOIMMHU XUMUYECKUMU
MOHATHAMMU: «BEUIECTBO», «XUMUUYECKHUN HIEMEHT», «aTOM»,
«MOJIEKYJIa», «OTHOCUTEIIbHBIC ATOMHAsI U MOJIEKYJIIPHAs MacChD»,
«UOH», «AIUIOTPOIHS», KU30TOIBD, «KXMMUYECKas CBA3bY,
«AIJIEKTPOOTPULIATEIILHOCTDY, «BAJIEHTHOCTBY, «CTEIIEHb OKUCICHUD,
«MOJIbY», «MOJISIPHAsI Maccay, «MOJIIPHbII 00beM ra3o00pa3HbIX
BEILECTBY, «BEIECTBA MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHHUSD,
«PacTBOPBDY, «DIEKTPOJIUT U HEDJIEKTPOIIUTY, «DIEKTPOIIUTHYECKAS
JUCCOLUALUS»,«OKUCIIUTEb U BOCCTAHOBUTEIDY, OKUCIICHUE U
BOCCTAaHOBJICHHE», «CKOPOCTb XUMUYECKON PEAKLIUN», «XUMUYECKOE
PaBHOBECHE», KYTJIEPOAHBIN CKeNeT», «QyHKIIMOHAIbHAS TPYIIIIay,
«H30MEPUS»

OCHOBHBIE 3aKOHBI
XUMUAU

®opMyIMpOBaHUE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB U IIOCTOSIHCTBA
COCTaBa BELIECTB. Y CTAHOBJICHNE IPUUNHHO-CIIEICTBEHHOM CBSI3U MEX Y
COACPIKAaHHUEM OTHX 3aKOHOB U HAITMCAHUEM XUMHNYCCKUX (1)OpMy.H u
ypaBHeHM. PackpbiTe GU3NUECKOro CMbICIa CUMBOIMKI
[Tepuonmueckoit TabmuIBl XUMUUecKux neMenToB J[.M. Menzaeneesa
(HOMepOB JIeMEHTa, IIepUo/ia, IPYIIIbI) U YCTAHOBJIEHHE TPUUUHHO-
CJIEJICTBEHHOM CBSI3U MEXK/y CTPOEHUEM aToMa M 3aKOHOMEPHOCTSAMU
U3MEHEHUs CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMU BEILLECTB B
IIEPUOJIAX U IPYIIIAX. XapaKTEPUCTUKA FJIEMEHTOB MAJIBIX IIEPUOIOB 10
ux nojoxxenuro B [lepuognueckont cucreme /.M. Menneneesa

OcHoBHbIE TEOPUU
XUMUH

YcraHOBIIEHNE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEUIECTB OT CTPOCHUSA
aTOMOB 00pa3yIONMX UX XUMUYECKUX 3JI€MEHTOB. XapaKTepUCTUKA
BAKHEUIINX TUIIOB XUMHUYECKHUX CBSI3€H U OTHOCUTEIIBHOCTU ITOU
tunojoruu. O0bpsiCHEHNE 3aBUCIMOCTH CBOMCTB BELIECTB OT UX COCTaBa
Y CTPOCHHUSI KPUCTALINYECKUX peleToK. POpMyIMpOBaHHE OCHOBHBIX
MIOJIOXKEHUN TEOPUHU DIIEKTPOIUTUYECKON AUCCOLMALINY U
XapaKTEPUCTUKA B CBETE 3TOM TEOPHUH CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAVHEHUN.

@OopMyIMPOBAHUE OCHOBHBIX MOJIOKEHNN TEOPUH XUMUYECKOTO
CTPOEHHUs OPraHUYECKUX COEAMHEHUN U XapaKTEpUCTHUKA B CBETE DTOU
TEOPHUH CBOMCTB BaXKHEHIINX MPEICTABUTEIEH OCHOBHBIX KJIACCOB
OpraHUYEeCKUX COCIUHEHUIN

Baxxueiimue BeniecTna
Y MaTepHUalIbl

XapakTepHucTuKa CTpPOEHUSI aTOMOB M KPUCTAJJIOB M Ha TOW OCHOBE —
00MMX (PU3MUECKUX U XUMHUECKUX CBOMCTB METAJJIOB U HEMETAIIJIOB.
XapakTepucTuKa cocTaBa, CTpPOEHHS, CBOUCTB, MOJTYyUYEHHUS U IPUMEHEHHE
BaXHEHIINX HEMETAJIOB.

XapakTepucTruKa COCTaBa, CTPOCHUSI U OOIIUX CBOMCTB BaXKHEHIITNX
KJIACCOB HEOPTraHUYECKUX COECTUHEHUM.

OrnuncaHne cocTaBa v CBOMCTB BAXKHEUIINX MTPEACTABUTENEH
OpPraHMYeCKUX COeTMHEHUN: METaHOoJIa U ATAHOJIa, CI0XKHBIX A(PHPOB,
KHUPOB, MbUI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapHuIOB
(TITIOKO3BI), AMCAXaPHUIOB (Caxapo3bl), MONIUCAXapHUIOB (Kpaxmaa u
[EJUTIOJIO3BI), aMUHOKHUCIIOT, OEJIKOB, HICKYCCTBEHHBIX M CHHTETHUECKHIX
I0JIUMEPOB

XUMHUYECKUN SA3BIK
U CUMBOJIMKa

Hcnonp3oBanue B yueOHON U NPOpecCHOHATbHON AESITETbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
HaspiBaHne n3y4eHHbBIX BENIECTB 110 TPUBUAIIBHON WIIM MEXIYHAPOIHON
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HOMEHKJIAType U OTPAKEHUE COCTABA 3TUX COCIMHEHUM C ITIOMOILBIO
XUMHYECKUX (POPMYII.

OTpakeHue XUMHUYECKUX MTPOLIECCOB C TOMOIIBIO YpaBHEHU
XUMHYECKHUX PEaKIMM

XuMmudeckue p€aknuunu

OObsicHeHHE CYITHOCTH XUMUYecKuX mpouecco. Knaccudukanus
XUMHUYECKHUX PEaKIHi M0 pa3IMuHbIM IPU3HAKAM

XUMUYECKUHN IKCTIEPUMEHT

BeimonHeHne XMMIYECKOT0 SKCIIEPIMEHTA B ITOJTHOM COOTBETCTBUH C
NpaBUJIAMU TEXHUKH 0€3011acCHOCTH.

HaGmonenue, GpuKcHUpoBaHKE U OMMCAHUE PE3yIbTaTOB IPOBEACHHOTO
HKCIEPUMEHTA

Xumuyeckas tHQopMmaIus

ITpoBeneHue caMOCTOATENBHOIO MOMCKa XUMUUYECKON MH(pOpMaLUK ¢
MCII0JIb30BAaHUEM Pa3/IMYHbIX HCTOUHUKOB (HAYy4YHO-IIOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa);
UCTIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTHH Ui 00paOOTKU U Iepeaayn
XUMHYECKON HH(OPMAINK 1 €€ IPEACTABICHUS B pa3IMYHbIX (hopmax

[IpodwmibHoe
npodecCHOHaIbHO 3HAUUMOE
coepkaHne

OOBsSICHEHHE XUMUYECKUX SIBIICHUH, IIPOUCXOISAIINX B IPUPOJIE, OBITY H
Ha MMPOU3BOJICTBE.

CobmroaeHne nmpaBmil YKOJIOTHYECKH TPAMOTHOTO ITOBEICHUS B
OKpY’Karolleu cpee.

OreHKa BIUSHUS XUMAYECKOTO 3arpsi3HEHUS OKPYKAIOIICH CpeJbl Ha
OpraHu3M 4YeJIOBeKa U PyTHe KuBble opraHu3Mbl. CoOII0eHIE TPaBUII
0€3011acHOT0 O0paIICHHS ¢ TOPIOYMMH H TOKCHIHBIMU BEIICCTBAMU,
71a060paTOPHBIM 000PYIOBAaHHEM.

KpuTndeckast orieHKa JOCTOBEPHOCTH XUMHYECKON HH(POPMAITIH,
MOCTYTAIONICH U3 Pa3HBIX UCTOYHUKOB

BHUOJIOI'Us

buonorus — coBOKyInHOCTH
HAyK O JKMBOM IIPUPOJIE.
Merto/1bl Hay4YHOT'O ITO3HAHUS
B OMOJIOTHH

3HAKOMCTBO C 00bEKTaMU U3YYECHUS OMOJIOTHH.

BrisBiienne posiu 6nonoruu B GOpMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHON KAPTUHBI MUPA U MPAKTUUECKOUN 1€ATETbHOCTH
JOJIen

Knetka

3HAKOMCTBO C KJIETOYHON TEOPHEN CTPOEHUS OPTaHNU3MOB.
[TosrydyeHue npeacTaBaeHUs O POJIH OPraHUYECKUX U HEOPTaHUUECKUX
BEUIECTB B KIIETKE.

3HaHME CTPOCHUS KJIETOK MO pe3ybTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHue onuceiBaTh MUKPOIIPENapaThl KJIETOK pacTeHU. Y MEHHE
CpPaBHMBATh CTPOEHHUE KJIETOK PACTEHUH U )KMBOTHBIX 11O TOTOBBIM
MHUKponpenapaTam

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOKEHHS OPraHU3MOB, CTAANN
OHTOTr€HEe3a Ha PUMEpPE YEIIOBEKA.

3HaHME [TPUYNH, BBI3BIBAIOIINX HAPYILIEHUS B Pa3BUTHH OPTaHU3MOB.
YMeHuMe Mob30BaThCsl FEHETUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM,
pelaTe IpOCTEMIINE TEHETUYECKUE 3a1aUu.

3HaHne 0cOOEHHOCTEH HACIEACTBEHHON U HEHACIIEACTBEHHON
M3MEHYMBOCTH M UX OMOJIOTHYECKOH POJIH B IBOJIOIMH )KUBOTO

Bun

YMeHue aHaTu3upoBaTh U OLIEHUBATh Pa3InYHbIC THUIIOTE3bI
IIPOMCXO0XKICHUS )KU3HU Ha 3eMJIE.

YMeHue npoBOJUThH ONKcaHue 0co0eil 0HOTO BUA IO
MOP(OIOTHIECKOMY KPUTEPHIO.

Pa3Butue cnocoOHOCTEH SICHO U TOYHO U3JIaraTh CBOM MBICIIH, JIOTUYECKH
000CHOBBIBaTh CBOIO TOUKY 3pEHUs, BOCIIPUHUMATH U aHAIU3UPOBATh
MHEHHs COOECEeTHIUKOB, IPU3HABAs IPABO JAPYTOro YeIOBEKa Ha HHOE
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MHCHHUC.

VYmMmenue AOKa3bIBATh POACTBO YE€JIOBEKA MU MIICKOIIUTAIOIINX, O6H_[HOCTB u
PaBCHCTBO YCJIIOBCUCCKUX PacC

OKOCHUCTEMEI

OpraHru3MhbI.

3HaHUE OCHOBHBIX DKOJIOTHYECCKUX q)aKTOpOB U UX BJIIUAHHUA HA

3HaHUE OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB—
arposkocucreM. [lonydenue npeacraBieHus 0 CXeMe YKOCUCTEMBI Ha
npumMepe 6uocdepsl. JleMoHCTpaIus yMEHHUs TOCTAaHOBKH 1€
JeSITeIbHOCTH, INIAHUPOBAHNE COOCTBEHHOMN AEATEIbHOCTU IS
JIOCTHUYKEHUS TIOCTABJICHHBIX LIEJIEH, TPEIBUIEHUS BO3MOKHBIX
pE3yJIBTaTOB 3TUX IEHCTBUH, OPraHU3alui CAMOKOHTPOJISI U OLICHKU
MOJIyYEHHBIX pe3ysbTaToB. OOyueHne COOIOACHUIO MTPABUIT TOBEACHUS B
npupojie, 6epeKkHOMY OTHOILIEHUIO K OMOJIOTHYECKUM 00bEKTaM
(pacTeHMsIM U XKHUBOTHBIM U UX COOOLIECTBAM) U UX OXpaHE

9. YYEBHO-METO/INYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECHEYEHHWE ITPOT'PAMMBI YUEBHOM JUCHUTLJIAHBI
YIIB.10 <kECTECTBO3HAHMUE»

Onucanue

OCYIIeCTBJIEHHS 00Pa30BaTEJBLHOIO Mpolecca

MaTepHaJILHO-TeXHI/IquKOﬁ

0a3bl, Heo0X0AMMOM IS

HanmeHnoBanue nmoMemeHunit 1 MpoBeICHUS BCEX
BUJIOB Y4€OHOI JIeATENbHOCTH, IPEAYCMOTPEHHON
y4eOHBIM TIJIAHOM, B TOM YHUCJI€ TIOMEIIEHUS TS
CaMOCTOSITENTbHOM pabOThI, C YKa3aHUEM MEPEUHS

AJpec (MECTOIOIOKEHNE) TTOMEIICHUH TSt
MIPOBEJICHUS BCEX BUJOB YUEOHOM
NeSTeNIbHOCTH, TIPEyCMOTPEHHOM yueOHbBIM
IUTAHOM (B cIy4ae peanu3aiuu

New/n OCHOBHOTO 00OpY0BaHUs, yueOHO-HATIISAHBIX 00pa3zoBaTeIbHON MPOTPaMMBbI B CETEBOM
MOCOOMH U UCMIONIE3YEMOT0 MPOTPAMMHOTO (hopMe JOTOHUTENBHO YKa3bIBACTCS
obecrieueHus HAMMEHOBAHUE OPraHU3alNH, C KOTOPOU
3aKJIFOUEH JOT0BOD)
Kabuner ectecTBo3HaHUS: yueOHAs ayAUTOPUS IS 414042, . Actpaxans, yi. MaructpanbHas, 18
MIPOBEICHMUS 3aHATUN BCEX BUIOB, B TOM YHUCIE Aynurtopus Ne 208
IPYMIIOBBIX M WHAWBUAYATBHBIX KOHCYIbTALIUH,
TEKYIETO KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTeCTaIluH
YueOHas 1ocka
PaGouee mecTo npernoaBaTens
Kommuext yue6HO# Mebenn Ha 25 o0ydaromuxcs
1. | YueGuo-narnsmueie nocoGus

[lepenocHON MyIbTUMEIUIHBIN KOMIUIEKT
HocTyn Kk nHGOPMaMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpbITOE JIUIIEH3NOHHOE COTTIAIlIEHUE
GNU General Public License. Office 365 Al
AkanemMuyeckas HOIIMHCKA.

Adobe Acrobat Reader DC. OTkpbITOE JUIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocraBiusieTcst B paMkax

21




Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecriatHoe mporpaMMHOE OOECIEUeHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DneKkTpoHHas ONOIMOTETHAs CHCTeMa «AKaIeMUsD).

Kabunet ecrecTBO3HAHUSA: yueOHAS ayTUTOPHUS IS
MPOBEICHHSI 3aHATHI BCEX BHIOB, B TOM YHCIIC
IPYNIIOBBIX U HHAWBUAYATBHBIX KOHCYIbTALIUH,
TEKYILETro KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalluH
VYuebnas mocka

Pabouee mecTo npemnoaaBaTens

KommnexT yuebnoii mebenun Ha 25 obydarommxcs
YueOHo-HarIsIIHbIE TOCOONS

IIepeHocHON MyJIBTUMEIUHHBIN KOMIUIEKT

Jocryn k nHGDOPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHOH
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JIMIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxkasieMudeckas moJInmucKa.

Adobe Acrobat Reader DC. OTkpbITOE JUIICH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpegocTaBisieTcst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruiatHoe mporpamMmHoe oOecrieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DnekTpoHHas OMOTMOTEUHAasI ccTeMa «AKaJIeMUSD).

414042, . Actpaxans, yi. MaructpanbHas, 18
Aynmuropus Ne 204

JlabGopaTopus ecTeCTBO3HAHUS

YyeOHas nocka

Pabouee mecTo npenopaBaTens

KommnekT yueOHoit mebenun Ha 25 obydarommxcst
Y4eOHO-HarIISAHbIE TOCOOUS

Muxkpockorsr — 15 .

[TepenocHON MyJIbTUMEIUUHBIN KOMILIEKT

HocTyn Kk nHGOPMaLMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpbITOE JIUIIEH3NOHHOE COTTIAIlIEHUE
GNU General Public License. Office 365 Al
AKaZ[eMI/I‘leCKaH IIOAIIMCKaA.

Adobe Acrobat Reader DC. OTkpbITOE JUIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. [IpemocraBnsiercst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruiaTHoe mporpammHoe oOecrieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

SHCKTPOHHEI}I OMOIMOTEYHAs CUCTEMA «AKaI[eMI/ISI».

414042, r. Actpaxans, yi1. MarucrpanbHas, 18
Aynurtopus Ne 204
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[Nomermienue it caMOCTOATENEHON PabOTHI 414042, r. Actpaxans, yn. MaructpanbsHas, 18
KommexT yuebHoii meOenn Ha 25 oOyuaromuxcs Aynuropus Ne 112

KommbroTepsr — 3.

HocTyn k nHPOPMAaIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «MIHTEpHET»

7-Zip GNU OTKpBITOE TUIICH3NOHHOES COTTIAIICHHE
GNU General Public License. Office 365 Al
AKaIICMI/I‘lCCKaSI IIOAIIMCKaA.

4, Adobe Acrobat Reader DC. OTkpsITOE JHIIEH3HOHHOE
cornamenrie GNU General Public License

Internet Explorer. IIpemocraBnsieTcst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe mporpaMMHOe OOecIeueHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnekTpoHHas OMOIMOTEYHAS CHCTEMa « AKaZICMHUSI.

[NomenieHnue it CAMOCTOATENEHON PabOTHI 414042, r. Actpaxans, yn. MaructpanbsHas, 18
Kommuiekt yaeOHo# Mebenn Ha 25 o0yJaromuxcs Aynuropus Ne 308

KomnbroTepsl — 2mr.

Jocryn k nHGOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHOH
cetu «HTEpHET»

7-Zip GNU OTKpbITOE JIUIIEH3NOHHOE COTTIAIIEHUE
GNU General Public License. Office 365 Al
AxageMudeckas MOAINUCKA.

5. Adobe Acrobat Reader DC. OTkpbITOE JUIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpegocTaBisieTcst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecrmiatHoe mporpaMMHOe OOecTieueHuE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

9J’I€KTp0HHa${ OonbimoTeuHas cucreMa <<AKa,Z[eMI/I$I».

10.

PEKOMEHAYEMAS JINTEPATYPA
Joist o0yuaromuxcs
a) OCHOBHAs ydeOHas JUTepaTypa:
1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 10 knace, [Ipocsemenue ,2017 r
2. Pym3utuc I'.E., ®enpaman @.I". Xumus. 11 kiace, [Ipocsemenue ,2017 r
0) nomoHUTENbHAS yueOHas qurepaTypa (B T.4. CJIOBapH):
1. buonorus. O6mas ouosnorus (6a3oBeiii ypoBeHb) E.A. KpukcyHos, A.A.

Kamenckwnii, 2016
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2. Epoxun FO.M. , KoBaneBa . b. Xumus nns mpodeccuii U cnenuaibHOCTEH
TEXHUYECKOT0 M €CTeCTBEHHO HayuHoro npoduiei. - M.: 2016

B) MEpPEUYCHb yUeOHO-METOUUECKOTO 00ECTICUCHHUS:

1. VYueOGHO-MeTOAMYECKOE TIOCOOME TO BBIMOJHEHUIO pedepaToB, ITOKIAIOB,
UHAUBUIYAbHBIX NMPOEKTOB Mo yueOHou mucuurmHe OY]I.10 «EcrectBo3Hanue» 1o
npodeccun 08.01.08 Mactep OTIEI0UYHBIX CTPOUTEIIBHBIX PaboT

T') UHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karajor skojoru4eckux caiToB). WWw.ecoculture.ru

(CaiiT 5KOJIOrM4eCKOro MPOCBEILICHNUS ).

2.www.ecocommunity.ru (MHpOpMalMOHHBIH CalT, OCBEIIAIONMK POOICMBI

skoJioruu Poccun).
1) JICKTPOHHO-OMOIMOTECYHBIE CUCTEMBI:
1. Epoxun FO. M., KoBaieea U.b. Xumus s npodeccunt U crnenuaibHOCTEH

TEXHHYECKOTO M EeCTECTBEHHO-HaydHoro mnpodmied, 1-¢ wm3m.,2015r. https://academia-

moscow.ru/reader/?1d=105585

2. Epoxun FO. M. COOpHUK TECTOBBIX 3aJaHUM MO XMUMHH: yuel. mocodue s

CTyI. YyupexiaeHuid cpexa. mnpod. oOpaszoBanms. — M., 2015. https://academia-

moscow.ru/reader/?1d=132020

3. l'abpuensu O. C., OcrpoymoB U. I'. Xumus, 1-u31,2017r
4. KoncrantuaoB B. M., Pe3anoB A. I'., ®aneeBa E. O. buonorus: ydeOHUK miIs
CTYI. yupexxaeHui cpe. npod. odpazoBanus / nmoa pen. B. M. Koncrantunoa. — M.,

2017 https://academia-moscow.ru/reader/?1d=211746

DKOJIOTHYECKHE OCHOBBI MpHpoaonosib3oBanus , KoncrantunoB B.M., Uenuaze
10.5.17-¢ u3l., cTep. U3JaHNC 2017r. http://whttps://www.academia-

moscow.ru/reader/?1d=293443

Jloist npenoaaBaresie

1. O6 o6pazoBanuu B Poccuiickoit denepannu: penep. 3akon ot 29.12.2012 Ne273-
d3 (B pea. PeaepanbHbix 3aKOHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-D3, ot
02.07.2013 Nel170-®3, ot 23.07.2013 No203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Nel1-@3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 No84-®3, ot 27.05.2014 Nel135-D3, ot
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04.06.2014 Ne148-d3, c wu3m., BHeceHHbiMH DenepansubiM 3akoHoM oT 04.06.2014
Ne145-03, B pen.ot 03.07.2016, ¢ u3m. ot 19.12.2016)

2.Ilpuka3 Munuctepcta oOpazoBanus 1 Hayku PD ot 31 nexabpst 2015 r. Nel1578
«O BHECEHMH U3MEHEHHI B (pefiepalibHbII rocyJapCTBEHHBIM 00pa30BaTeIbHbIN CTaHAAPT
cpenHero odiero oopazoBaHusi, yTBEPKACHHBIN MpHKa3oM MUHHUCTEpCTBAa 00pa30BaHUS
u Hayku Poccutickoit denepammu ot 17 mast 2012r. No413».

3. IlpumepHas ocHOBHas oOpa3oBaTelibHasg TIporpaMma CpEeIHero OOIero
oOpazoBanmsi, OIOOpeHHass  pemieHneM  (eaepalbHOTO  y4eOHO-METOIUIECKOTO

oOBbeuHeHus 10 001IeMy 00pa3oBaHuio (MpoTokoi oT 28 uroHs 2016r. Ne2/16-3)

11. OCOBEHHOCTHU OPTAHU3ALIMY OBYUYEHUS IO YYEBHOM
JACHHUIIJIMHE UJIS1 UHBAJIMAOB U JINI] C OTPAHUYEHHBIMUA
BO3MOKHOCTSAMMU 3I0POBbBSA
Jlist oOy4Jaronuxcs U3 Yucia MHBAIUIOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3I0pPOBbSI HA OCHOBAHUSI MUCHMEHHOI'O 3asiBIICHHUS y4yeOHas AUCIUILIMHA
«EcTecTBO3HaHUE) peanu3yeTcsi ¢ y4eToM OCOOEHHOCTEM MCUXO(PU3MYECKOr0 pPa3BUTHS,
WHIVMBUYaIbHBIX BO3MOXKHOCTEH M COCTOSIHUSI 370pOBbs (Jajiee — WHIUBUIYATbHBIX

0COOEHHOCTEM)

12. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHUS YYEFHOM

JTUCHUTIIAHBI

PesyabTaThl 00y4eHus Kpurtepun onenkn MeTtoabl OLeHKH

B pesynbrate ocBoeHus aucuMIUIMHBL | OneHka «OTiau4HO» OTBETHI Ha | Tekymuii KOHTPOJIb
oOyuaromuiics JOJKEH | TIOCTaBJIEHHbIE BOIPOCHI U3aratorcs | (YCTHBIH "
IIPOJEMOHCTPUPOBaTh  MNpPeJMeETHBIE | JOTUYHO, IIOCIEAOBATEIbHO M HE | MMCbMEHHBI  OIpOC,
pe3yJbTaThl: TpeOyIoT JIOTIOTHUTENBHBIX | TPAKTHKO-
-c(hopMUPOBAHHOCTH MpeJCTaBIeHUH O | mosicHeHui. [loMHO pPacKpBIBAIOTCS | OPUEHTHUPOBAHHOE
LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO- | IPUYUHHO-CIIEJCTBEHHBIE CBSI3M | 33JlaHUE, JOKJIaJ,

HAy4YHOH KapTHHE MHpPA, O IPUPOJIE KaK | MEXKAY SBICHUSMH U COOBITHSMH. | COOOIIEHUE, OTUET).
€IMHOM  IeNOoCTHOM  cucreMe, o | Jlemarorcs OOOCHOBaHHBIE BBIBOJIBI. | DKCIEPTHAs OLEHKA IO

B3aMIMOCBSI3M 4YeNOBEKa, MpHUPOAbl U | JleMoHCTpupyroTcarayOokue KputepusMm  Texymui
00111eCTBA; o MPOCTPAHCTBCHHO- | 3HAHUS ~ 0A30BBIX  HOPMATHBHO- | KOHTPOJIb

BpEMEHHBIX MaciTabax BceneHHoii; mpaBoBbIX  akToB. CoOmromaroTcs | (TECTHpOBAHUE,

- BJAQJICHWE 3HAHUSAMH O HauOoJIee | HOPMBI JIUTEPATYPHOUN PEUH. JIOMAaIlTHHE

BaXHBIX OTKPBITHIX M JOCTHXEHUsX B | OneHka «Xopomo» OTBETHl Ha | HAOJIOICHUS u
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o0actu CCTCCTBO3HAHUA, ITOBJIIMABIINX

Ha OBOJIIOIMIO  MPEJACTABICHHA O
NpUPOJC, Ha pa3BUTHEC TEXHUKA U
TEXHOJIOTHI;

-copMHUPOBAHHOCTH YMEHUS
MIPUMEHSTh €CTECTBCHHO-HAYYHbBIC
3HAHUS 11 OOBSICHCHHUST OKPYKAOIIHX
SIBJICHM, COXPaHEHHUsS  370POBbS,
obecrneueHuUs 0e301macHOCTH
JKU3HEIEITEILHOCTH, OepeKHOTO
OTHOIIEHUS K pupoze,

paIMOHAIIFHOTO [TPHPOJIOTIOIB30BAHHUS,
a TaKKe BBIITOJIHEHUS POJIU TPAMOTHOTO
oTpeOuTeIs;

-C()OpMHUPOBAHHOCTh TPEACTABICHHUIN O
HAYYHOM METOJIC MO3HAHUS MPUPOJBI U
cpeacTBax U3YYCHHUS Meramupa,
MaKkpoMHUpa W MHUKPOMHUPA; BIIAJICHUE
npuéMamMu €CTECTBEHHO-HAYYHBIX
HaOJIIOICHUH, OTBITOB UCCIICIOBAaHUN U
OIICHKH JIOCTOBEPHOCTH TOJyYEHHBIX
pe3yJIbTaTOB;

-BJIAJICHUEC TOHATHHHBIM  aIlapaToM
€CTECTBCHHBIX HAyK, IO3BOJISIFOIIUM
Mo3HaBaTh  MHpP, ydYacTBOBATh B
JUCKYCCHSIX IO €CTECTBEHHO-HAyUHBIM
BOIIPOCaM, HCIIOJIb30BaTh pPa3iIMUHBIC

HCTOYHHKU uH(popMaIuu I
IOJITOTOBKU COOCTBEHHBIX  paldoT,
KPUTHYECKH OTHOCHThCS
Kk coobmenusm CMMU, coxepxamum
HAy4YHYIO nH(bOpMaIIHIO

(OpMHUPOBAHHOCTh YMEHHUU IMOHMMATh
3HAYUMOCTD €CTECTBEHHO-HAYYHOIO
3HaHMA I KaXJO0ro  YeJOoBeEKa,
HE3aBHCHUMO OT €ro Npo¢ecCUOHaTbHON

ACATCIIBHOCTH, pa3jinvdaTb (I)aKTLI n
OLICHKU, CpaBHHUBATb OLICHOYHBIC
BBIBOJBI, BUACTH ux CBA3b C
KpUTCPUAMHA OIICHOK u CBA3b

KPUTEpPHUEB C ONPEAEIEHHON CUCTEMOM
LEHHOCTEH.

IIOCTABJIEHHBIE BOIIPOCHI U3JIAaratoTCs
CUCTEMATU3UPOBAHO U
IIOCJIEI0BATEIILHO. bazoBbie
HOPMAaTUBHO-IIPAaBOBBIE aKTBI
HCIIOJIb3YIOTCS, HO B HEZJOCTATOUYHOM
oobeme. Marepuan — u3naraercs
YBEPEHHO. PackppITbl NPUYMHHO-
CJIEICTBEHHBIC CBSI3U MEXIY
SIBIICHUSIMU u COOBITUSIMH.
JleMoHCTpUpyeTcs YMEHHE
aHAJIM3UPOBATh MaTepuall, OJHAKO
HE BCE BBIBO/IbI HOCAT
apryMEHTUPOBAHHBII u
JOKa3aTeJIbHbBIN Xapakrep.
Cobmoatrorest HOPMBI
JIUTEPATypPHOU pEUH.

Onenka «Y 10BJIETBOPUTETBHO»
JIOIIyCKaOTCs HapyLICHUs B
MOCJIEZIOBATEILHOCTH  U3JIOKEHUSI.
Nwmerores YIOMHMHAHHUS 00
OTJENbHBIX 0a30BBIX HOPMATHUBHO-
IIPaBOBBIX aKTax. Henonno
pacKpbIBalOTCA IPUYHUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY
SIBJICHUSIMU U COOBITUSIMH.
JIEeMOHCTPUPYIOTCSI NTOBEPXHOCTHBIE
3HaHHUA  BONpoca, C  TPYIAOM
pelmaTcs  KOHKPETHBIE — 3aJayu.
Nwmerotcs 3aTpyIHEHUS C BBIBOJAAMU.
JlonyckaroTcss  HapyLWIEHUs  HOPM
JIUTEPaTypHOH pEUn.

Onenka  «HeynoBneTBOpUTENBHOY
Marepuan H3J1araeTcs
HENOoCJEe0BaTeIbHO, COMBYMBO, HE
MIPENICTaBIISET OIpEeEIEHHON
CUCTEMbl 3HaHWHM MO JAMCLHUIUIMHE.
He  packpseiBaroTcss  NPUYHMHHO-
CIIEICTBEHHbBIE CBSI3U MEXIY
ABIEHUSIMU ¥ coOblTusiMu.  He
MPOBOAUTCS ~ aHalW3.  BBIBOJBI
OTCYTCTBYIOT. OTtBeThI Ha
JIOTIOTHUTEIIbHBIE BOIPOCHI
OTCYTCTBYIOT. IMeroTCs 3aMeTHbIE
HapyuleHus: HOpPM JIMTepaTypHOU
peun.

HCCIIeIOBAHMS, OTYET).
dopmaanu30BaHHOE
HaOro1eHue 3a
HCIIOJIb30BaHUEM
3HaHUH U YMCEHUH B
MPaKTUYECKOU
JeSATEeIbHOCTH.
DKcnepTHas OLIEHKa M0
kputepusim udsauer

METANIPEAMETHLIC PE3YJAbTATHI:
-OBJIaJACHUC YMCHUSAMHU UM HaBbIKaMHU
pa3IMYHBIX  BUJOB  IO3HABATEIHHOU
ACATCIIBHOCTH [JId HU3YYCHHSA Pa3HbIX
CTOPOH OKpY’KalOIEro €CTECTBEHHOTO
MUDA;

— MPUMEHEHHE OCHOBHBIX METOJIOB

- JEMOHCTpalus CIOCOOHOCTEH K
y4eOHO-TI03HABATEIbHON u
MPOEKTHOM JICATEIIbHOCTH

- UCIIOJIb30BaHUE pa3IMIHBIX
METOJIOB PEIICHUSI TMPAKTHUECKUX
3aJa4;- WCIOJIb30BAHUE Pa3TMYHBIX
PECYPCOB JUISl TOCTHUKCHUS

[IpakTrueckue

3aHSTHS, CEMHUHAapBI
y4eOHO-TIpaKTHYECKHE
KOH(epeHIHH,
KOHKYDCBI,

OJIMMITNAJIBI,
HaOJIFO[eH1E 3a
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no3HaHusi  (HAOJIOAEHUS, HAYYHOI'O | TIOCTABJICHHBIX LIEJeH - HaBbIKaMU paboOTHl B
9KCIEPUMEHTA) s U3y4YeHHs | IEMOHCTpalus  CHocoOHOCTel K | I100ajbHbIX,
Pa3IUYHBIX CTOPOH | y4eOHO-UCCIIe0BATENBCKOM U | KOPIOPATUBHBIX U
€CTECTBEHHOHAYYHOH KapTHHBI MUPA, C | IPOEKTHOM JESITEIbHOCTH; JIOKaJIbHbBIX
KOTOPBIMH BO3HHMKAET HEOOXOIUMOCTH | - UCIOJIb30BAHNE pa3nUyHbIX | HHPOPMAIIMOHHBIX
CTAJKUBATbCSI B MPOPECCHOHATBHOHN | CPEICTB U METOJIOB IIPU peasln3alluy | CeTsX, Hay4HbIX
cdepe; CBOWIX HMJICH U TPaKTUYECKUX 3a7ad | OMOIMoTeKax
— yMEHHUE OIpeleNaATh LeNU W 3ajaud | B podeccuoHanbHoi chepe pa3IUYHbIX
NesITeIbHOCTH, BBIOMpATh CpeAcTBa A | -3(()EKTUBHBINA MOMCK HEOOXOIMMOM | OpraHu3aIHii
UX JOCTHKEHUS Ha MPAKTHKE; nH(pOpMaINH; pe3yJIbTaThl
— YMEHHE WCIIONb30BaTh PA3IUYHBIC | -HCIIOJIB30BAHHE Pa3NUYHbIX | HAOIIOJCHUN 3a
UCTOYHUKHU s HOJyYeHHs | HCTOYHUKOB MH(OpPMAIMK, BKIIIOYAs | ESTEIbHOCTHIO
€CTeCTBEHHOHAYYHOH HMH(POpPMAIUU U | SJIEKTPOHHBIE; o0yuarorerocs B
OLIEHUBATh €€ JIOCTOBEPHOCTh JJIs | -AEMOHCTpaLus CIOCOOHOCTH | MpolLecce OCBOCHHUS
JTOCTIDKEHUSI TIOCTaBJICHHBIX IEJIEH W | CAMOCTOSITENIbHO HCHOJB30BaTh U | 00pa3oBaTebHON
3ajau; KPUTHYECKH  OLICHUBATh IPOTPaMMBI

HEO0OXOIUMYI0 HH(POPMAITUIO JISI

BBINOJIHEHUS HOCTaBJICHHBIX

y4eOHBIX 33724,

-JIEMOHCTpaIus CIIOCOOHOCTH

CaMOCTOSITEJIbHO aHAJIM3UPOBATh U

MIPE/ICTaBIATh HEO0XOAUMYIO

uHGOpMALMIO U1 BBIIOJHEHUS

MOCTABJICHHBIX  Y4eOHBIX  3ajaady-

caMoOaHaJIu3 U KOPPEKIHS

pe3yabTaToOB COOCTBEHHOW paboTHI,

UHTEPIPETUPOBAHUE
JIMYHOCTHBIE pe3yJabTaThl | - IpPOsBIEHUE TpakJaHCTBEHHOCTH, | Habmonenue 3a
--yCTOMYMBBIA HHTEPEC K HMCTOPUU U | MATPUOTHU3MA; JEATEIIbHOCTBIO
JOCTHKEHUSIM B 005acTy | - 3HAHWE HMCTOPUHM CBOCH CTPaHbI, | 00YYAIOIIETOCS B
€CTECTBEHHBIX HayK, UyBCTBO FOPAOCTH | JOCTHIKEHHIMA OTEYECTBEHHBIX | MpOIEcce OCBOCHUS
3a POCCUMCKHUE ECTECTBEHHBIE HAYKU; YYEHBIX; o0pa3oBaTenbHOI
— TOTOBHOCTb K  IPOJOJUKEHHIO | - MPOSBICHUE aKTUBHON JKU3HEHHOW | IPOTPaMMBI
o0pa3oBaHus, MOBBIIIECHHUIO | TIO3HIINY;
KBaJIM(pUKAITIH B U30paHHOM | - JIEMOHCTpAIllMsi TOTOBHOCTH K
npoeCCUOHATILHON  JIeATENIBHOCTH € | CaMOCTOSTENbHOM, TBOPYECKOMH
WCTIOJNB30BAaHUEM 3HAHWUH B 00JACTH | IEATEIHLHOCTH;
€CTECTBEHHBIX HaYK; - CO3HATEeIbHOE OTHOLIEHHE K
— 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH | MPOIAOIDKEHUIO 00pa3OBaHMs
KOMIIETEHIINH B 00JaCTH €CTECTBEHHBIX | -IE€MOHCTPAIUs chopmupo-
HayK /s 4eJoBeKa W OOINECTBAa, | BAHHOCTH MHUPOBO33PEHUS,
yMeHue UCIIOIb30BaTh | OTBEYAIOIIETO COBPEMEHHBIM
TEXHOJOTUYECKNE  JIOCTIDKCHHS B | peaiusiM;
oblacTh XUMHMUM M OHOJIOTMM JJs | -  JEMOHCTpallMss  WHTEpeca K

MOBBILIEHUS COOCTBEHHOT'O
HMHTEJUIEKTYalIbHOTO pa3BHUTHS B
BBIOpaHHOM npodecCuOHATbHON
JeSITeNIbHOCTH,

- YMCHHE MPOAHATH3UPOBATH
TEXHOTCHHBIE MOCTIEACTBHS IS
OKPY’)KalOIIeH Cpenbl, OBITOBOH W

HpOHBBOI[CTBGHHOﬁ ACATCIBbHOCTH

AOCTHXKCHUEM CCTCCTBECHHBIX HAYK
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YEIIOBEKa;

- TOTOBHOCTH CaMOCTOSATEILHO
0OBIBATh HOBEIE VTS cebs
€CTECTBCHHOHAYYHbBIC 3HAHUSA c

HCIIOIB30BAHUEM JIJISI 3TOTO JTOCTYITHBIX
MCTOYHUKOB HH(pOpMaIum;

- yMEHHe YIPaBJIATh cBOEH
MO3HaBaTEIbLHOU JIeITSIIFHOCTBIO,
MIPOBOJIUTH CaMOOIICHKY YPOBHS
COOCTBECHHOTO MHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- yMEHUe BBICTPAUBaTh
KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHS B
KOMaHJIe 10 PEIICHUI0 OOIUX 3a/ady B
00J1aCTH €CTECTBO3HAHMS;
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