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IMosicuuTeILHAS 3aIMCKA

[Iporpamma  obmeoOpa3oBatenbHO — ydeOHOW  aucuuIuinHbl  «EcTecTBO3HaHUE)
npeqHa3HaueHa Ui W3Yy4YeHHsI €CTECTBO3HAHHS B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3alusX, PEATU3YIOLIMX 00pa30BaTEIFHYIO MPOTPaMMy CPEIHEro OOIIero 0Opa3oBaHMUSIB
mpejesiax OCBOEHUs OCHOBHOU MpodeccronaibHOi o0pa3oBaTenbHOM mporpammbl CITO(OITOIT
CIIO) na 6a3e ocHOBHOro o0mero ooOpa3oBaHMs, NPH MOJATOTOBKE KBATH(PUIMPOBAHHBIX
pabouux, CITy)Kalux.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @OI'OC cpennero obmero
00pa30BaHUs, IPEIBSIBISIEMBIX K CTPYKTYpE, COACPIKAHUIO M pe3yabTaTaM OCBOCHHS y4eOHOM
TMCIMILINHBL  «EcTecTBO3HaHME», B COOTBETCTBHM C PEKOMECHIAUMSMHU [0 OpraHH3aluH
MOJTYYCHUSICPETHETO 00IIero oOpa3oBaHus B MPEJesiaX OCBOCHHUSI 00pa30BaTEeNbHBIX MPOTrPaMM
cpenHeronpodeccnoHanIsHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 0O0OIIEro 00pa3oBaHUs ¢ YIETOM
TpeOoBaHUN  (emepaNbHBIX  TOCYIapCTBEHHBIX  00pa30BaTENbHBIX  CTAaHAAPTOB U
MOJTy4aeMOUIPOPECCHH WM CIEIUAIBHOCTH CPEIHEro MNpo(decCHOHATBLHOTO 00pa3oBaHUs
(mucemo/lenmapraMenTa rocy1apCTBEHHON TOJIMTUKUA B cdepe MOATOTOBKU pabdOvHMX KaJpOB U
JATIOMuno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue mporpammbl «EcTeCTBO3HaHUEY HAMPABICHO HA IOCTHIKCHUE CIICIYFOIIUXIICIICH:
® OCBOCHHE 3HAaHMWA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa M METOJax
€CTeCTBEHHBIX HAYK; 3HAKOMCTBO C HamOojee BAXKHBIMH HJCAMU U JIOCTHKCHHSIMHU

€CTECTBO3HAHMUS, OKa3aBIIMMH OIPEICIISIONICe BIMSHUE Ha pA3BUTHC TEXHUKU U

TEXHOJIOTHI;

® OBJIQJICHUC YMCHHUSMHU TPUMCHSATH IOJYYCHHBIC 3HAHUS JJIS OOBSCHECHUS SIBICHUM

OKpPYXAaIOILIEr0  MHpa,  BOCIHPHUATHS  HMHPOPMAIMM  ECTECTBEHHO-HAYYHOTO  H

PO ECCUOHATILHO 3HAYMMOTO COJCPIKAHUS; PA3BUTHE MHTEIUICKTYAIbHBIX, TBOPUYCCKUX

CIIOCOOHOCTEH ¥ KPUTHYECKOTO MBIIUICHUS B XOJE TMPOBEACHHS MPOCTCUIINX

UCCIICIOBaHMIA, aHaJIM3a SBJICHUN, BOCIIPUSTHS U UHTEPIIPETAIIMH €CTECTBCHHO-HAYYHOM

uHpOpMaLNH;

® BOCIHTaHHEC YOSKICHHOCTH B BO3MOXXHOCTH IIO3HAHHMS 3aKOHHOW MPHPOIBI U
UCIIOJIB30BaHUSl JIOCTH)KCHUH E€CTECTBEHHBIX HAyK Ui Pa3BUTUSl LMBWIM3AIUU U
HIOBBILICHUS KAYECTBA KU3HHU;

® [PUMCHEHHE €CTCCTBEHHO-HAYYHBIX 3HAHUH B MPO(ECCHOHAIBLHOU ESITEIBHOCTH H

NOBCETHEBHOM  JKM3HU s o0ecriedeHHss O€30MacHOCTH  JKU3HEICATEILHOCTH;

IPAaMOTHOTO  HCIIOJIb30BAaHUSI  COBPEMEHHBIX  TEXHOJOTHMH;  OXpaHbl  3/I0POBBS,

OKpYXKaroIleUCpeasl.

B mporpammy  BKIIOUEHO COJEp)KaHUE, HAMpaBleHHOe Ha  (OpPMUpPOBAHHE Y
CTYJICHTOBKOMIIETEHIINH, HeOOXOoauMBbIX 1yl kadecTBeHHOro ocBoeHusi OIIOIT CIIO na 6aze
OCHOBHOT000IIETO 00pa30BaHMs C MOTYyYEHHUEM CPEIHEro oOIero oOpa3oBaHUs; MPOTPaMMBbI
MOJMOTOBKY KBaJIM(PULIMPOBAaHHBIX pabounx, cayxkamux (IIIIKPC).

[TporpaMmmMa MOKET HCTOIB30BATHCS APYTUMH MPOPECCHOHATBHBIMU 00pa30BaTeIbHBIMU
OpraHM3alUsIMH, PpeAIM3yIOIMMU  00pa30BaTEbHYI0  IMPOrpaMMy  CpEIHEro  oOLIero
oOpa3oBaHMsl B TIpelenax OCBOCHHS OCHOBHOH mpodeccrnoHalbHON 00pa3oBaTeNbHON
nporpammbICIIO Ha 6a3e ocHoBHOTO 001Ier0 00pazoanus (ITITKPC).

OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIHUITIINHBI
«ECTECTBO3HAHUE»

EcrectBo3HanHme — Hayka O SBICHHMSX W 3akoHax npuponbl. CoOBpEeMEHHOE
€CTECTBO3HAHME BKIIKOYAET MHOXECTBO €CTECTBEHHO-HAYUHBIX OTpaciel, U3 KOTOPBIX
Han00JICeBAXKHBIMU SBISIFOTCS (pr3nka, XuMust u Onosnorusi. OHO OXBAaTHIBAET IMUPOKUH CIEKTP
BOIIPOCOB O pa3HOOOPa3HBIX CBOMCTBaX OOBEKTOB MPUPOIbI, KOTOPBIE MOKHO pacCMaTPUBATHKAK
€IMHOE 1IEJI0E.

EctecTBeHHO-Hay4YHBIE 3HaHHS, OCHOBaHHbIE HAa HHUX TEXHOJOTHH (OPMHUPYIOT
HOBBINOOpa3 KW3HHU. BBICOKOOOpA30BaHHBIM YEJNOBEK HE MOXKET JUCTAHIMPOBATHCS OT
(dbyHIaMEHTAIBHBIX 3HAHUK 00 OKpYXalollleM MHUpE, HE PUCKYS OKa3aThCs OECHOMOIIHBIM B
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npodecCHOHATBHON  JedaTenbHOCTH. JIfoboe TepcreKTHUBHOE HampaBlIeHHE JAeSTEIbHOCTH
YEJIOBEKANpsIMO WJIM KOCBEHHO CBSI3aHO C HOBOW MaTepualbHOW 0a30 W  HOBBIMH
TEXHOJIOTUSIMU, U3HAHUE UX €CTECTBEHHO-HAYYHOI CYIIIHOCTH — 3aKOH yCIEXa.

EcrectBo3HaHne  —  HeoTbeMJIEMas  COCTABIAIOIIAs ~ KYJIbTYPBL:  OIPEIEIIAs
MHUPOBO33PEHUE YEJIOBEKa, OHO NPOHUKAET U B TYMAaHUTapHYIO chepy, U B OOIIECTBEHHYIO
JKU3Hb.

PanonanbHblii  €CTECTBEHHO-HAYYHBI  MeTOJ, C(OpPMHUPOBABLIMICA B  paMKax
€CTECTBEHHBIX HayK, 00pa3yeT ecCTeCTBEHHO-HAy4YHYI0 KapTUHY MHUpPa, HEKoe 00pa3Ho
dunocodcroeoboOIIeHNE HAYYHBIX 3HAHUH.

OcHOBY ecTecTBO3HAHMs INpeAcTaBiIseT (U3MKa — Hayka O IPHUPOJE, H3ydarolas
HanOosiee Ba)KHbIC SBICHUS, 3aKOHBI W CBOWMCTBA MaTepHaJbHOrO MHpa. B ¢dusuke
YCTaHABIIMBAIOTCS YHUBEPCAIBHBIE 3aKOHBI, CIPABEIIMBOCTE KOTOPBIX IOATBEPKAACTCA HE
TOJIKOB 3€MHBIX YCJIOBHUSAX M B OKOJIO3EMHBIX IIPOCTPAHCTBax, HO U BO Bcel Bcenennoil. B
9TOM3AKJII0YAETCs OJMH U3 CYIIECTBEHHBIX IPU3HAKOB (PU3UKU KaK (QyHIaMEHTAIbHON HAyKH.

@du3uka 3aHUMAET 0CO0OE MECTO CpEeAM ECTECTBEHHBIX HAyK, IO3TOMY €€ IPHUHSITO
CUMTATBIUAECPOM €CTECTBOZHAHMS.

EcrtecTBOo3HaHME Kak HayKa O SIBJIEHUSX U 3aKOHAaX IPUPOJbl BKIIOYAET TAKKE OIHY
M3BAaXHEHIINX OTpACIeld — XHUMHUIO.

XuMHs — HayKa O BelIecTBaX, MX COCTaBe€, CTPOCHUHU, CBOWCTBAX, MpoLeccax IMpeBpaLICHMUs,
WCIIOJIb30BAaHNUN 3aKOHOB XMMHUHU B IIPAKTUYECKOW NEATENbHOCTH JIOACH, BCO3aHUU HOBBIX
MaTepuasoB.

buonoruss — cocraBHas 4YacTb €CTECTBO3HAHMs. OJTO HAayKa O JKUBOM IIPUPOAE.
OnauzyyaeT pacTUTENbHBIM, JKUBOTHBI MHpP M YEJIOBEKAa, HMCIOJb3YyS KaKk COOCTBEHHbIE
METOABI,TAK M METOAbl JPYrUX HayK, B YAaCTHOCTH (U3MKH, XUMHUM U MaTEMaTHKU:
HAOJII0/ICHUS,DKCIIEPUMEHTBI, HUCCIIEZIOBAHUS C IIOMOILBIO CBETOBOTO M  AJIEKTPOHHOIO
MHUKpPOCKOIa, 00pabOTKY CTaTUCTUYECKMX JAHHBIX METOJAaMH MaTeMaTHYeCKOW CTaTUCTHKU U
np. bronorusiBeiABIsSE€T 3aKOHOMEPHOCTH, IPUCYILNE )KU3HU BO BCEX €€ IPOSBIEHUSAX, B TOM
quciae 0OOMEH BEILECTB, POCT, pa3MHOXEHHE, HACIEACTBEHHOCTh, U3MEHUUBOCTh, BOJIOLUIO U
ap.

B npodecCHOHATIBLHBIX 00pa30BaTeNIbHBIX OpraHu3anusix, pean3yromux
0o0pa3oBaTeNbHYyI0 MpOrpamMMy cpeaHero obmiero obpasoBanus B mpeznenax ocsoeHus: OITOIT
CIIO mHaba3e ocHOBHOro oOmiero o0pa3oBaHMs, HU3y4yaeTcs HMHTEIPUPOBaHHAs YydeOHas
muciuminHa«EcTecTBO3HAHME», BKIIOUAKOLash TPU pasjiena, 00JaJaroliie OTHOCHTEIbHOU
CaMOCTOSITENIBHOCTBI0 M IIEJIOCTHOCTBIO — «Dusuka», «Xumus», «buonorus» — 41O HE
HapyIIAeTIPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOI'0 00pa30BaHUs CTYACHTOB.

IIpu  ocBoenun  mpodeccuit  CIIO  conManbHO-3KOHOMHYECKOTO  HpOQuiIs
npodeccuoHanbHOr0 00pa3oBaHMsI €CTECTBO3HAHME H3ydaeTrcs HabazoBoM ypoBHe PI'OC
cpeaHero o0Iiero o0pa3oBaHus ¢ yU4ETOM crieupUKN OCBauBaeMoil npodeccum.

OT0 BBIpa)KaeTcs B COJAEP)KaHUU 00yUeHUS, KOJIMYECTBE YaCOB, BbIIEISEMbIX HAaU3yuEeHUE
OTJENBHBIX TEM IpOrpaMMbl, INIyOMHE WX OCBOEHHUsS OOydalolIMMHUCS, OOBEMEM XapakTepe
MPAKTUYECKUX 3aHSATUH, BUJIaX BHEAYAUTOPHON CaMOCTOSITENIbHOIN pabOTHICTY/I€HTOB.

B nmpouecce peanuzanuu coiepkaHus yueOHOM JucHMIUIMHBL «EcTecTBO3HaHUE»
3HAUMMO HU3ydeHue paznena «®DusMka», KOTOPbIH BHOCUT CYIIECTBEHHBIM BKIaa B
CHUCTEMY3HAaHUH 00 OKpy)KarolleM MHpe. DTOT pas3zien SBISETCS CHUCTEMOOOpa3yloLM s
JIpYruxpas3feynoB y4eOHON JHMCUUIUIMHBI, MOCKOJIbKY (M3MYECKHE 3aKOHBI JIe)KaT B OCHOBE
COJIepKaHUsI KYpPCOB XMMHUHU U OUOJIOTHH.

[Ipn wu3ydyenun ydeOHOro Marepuaga IO XMMHM U OHOJOTHMH Lienecoo0pa3Ho
aKIEHTUPOBATh BHUMAaHHE OOYYAIOUIMXCS Ha JKU3HEHHO BAXHBIX OOBEKTaX NPUPOABI U
opranu3zmedenoBeka. Ito ruapochepa, armochepa u 6mocdepa, KOTOpblE paccCMaTPUBAIOTCS C
TOYKM3PEHHUSI XMMHMUYECKHX COCTaBOB M CBOMCTB, HX 3HAYEHUS [UIsl JKU3HEACSITEIbHOCTU
JIOJIEI,9TO COJEepKaHUE, OCBEUIAalollee poJib BAKHEHIIMX XUMHYECKHX JJIEMEHTOB B
OpraHu3MeyYesIOBEeKa, BOMPOCHl OXpaHbl 3/10pOBbs, MPOPUIAKTHKH 3a00JE€BAaHUN U BPEAHBIX
MPUBBIYEK,IIOCTEACTBUA  M3MEHEHHUs] Cpeabl OOMTaHHs 4YeJloBeKa Uil  4YeJOBEYeCKOM
LUBUJIN3ALUH.



3aMeTHOE MECTO B COJEpKAaHWU Y4eOHOW NMCIUIUIMHBI 3aHMMAaeT y4eOHBbIM MaTepual,
HETOJBKO (OPMUPYIOIIUNA €CTeCTBEHHO-HAyuYHYI0 KAapTUHY MHpa Yy CTYIEHTOB, HO U
PACKpBIBAIOLINI TMPAKTUYECKOE 3HAUCHHE EeCTECTBEHHO-HAYYHBIX 3HAHMA BO BceX cdepax
KU3HUCOBPEMEHHOT0 00I1IeCTBa, B TOM YHCJIE B TYMaHUTApHOMU cdepe.

B menom yuebnas auciumimHa «EcTtecTBO3HaHWE», B COAEP)KAHWU  KOTOPOH
BEIYIIMMKOMIIOHEHTOM SIBJIIFOTCSI HAYYHbIE 3HAHUSI U HAYYHBIE METOJIbI ITO3HAHMS, TTO3BOJISET
chopMHpOBaTh y 00YYAIOLINXCS ETOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, TPOOYIUThY
HUX HMOLMOHAIIbHO-IIECHHOCTHOE OTHOLICHHE K M3y4aeMOMY MaTepHally, TOTOBHOCTh KBHIOOpY
JICHCTBUM OIPEJCICHHON HAIpPABICHHOCTH, YMEHHUE KPUTHUYECKU OLICHUBATH CBOMM 4YYXKHUE
JIEMCTBUS U IOCTYIKH.

WuTerpupoBanHoe coaepKaHWe y4eOHOW JUCHMIUIMHBI I103BOJISIET IPENOJaBaTesiM
¢bu3uKy, XUMUU U OHMOJOTHMM COBMECTHO OpraHM30BaTh HW3Y4YEHHE €CTEeCTBO3HAHUS,
UCIOJIb3YSIMMEIOLINECS YACTHBIE METOAUKHU IIPETIOAABAHUS IPEAMETA.

N3yuenne  oOmieoOpa3oBaTenbHOM  ydeOHOW  nucuMIUMHBL — «EcTecTBOo3HAHUE»
3aBepIuacTcs TMOABEIECHUEM HTOTOB B Qopme au(pdepeHUHPOBAHHOIO 3a4yeTa B paMKax
MIPOMEXKYTOUYHOM aTTeCTallMu CTYyAEHTOB B mporecce ocBoeHus ocHoBHo OIIOIT CIIO ¢
nosryaeHuemMcpeaero odmiero oopazosanus (ITTIKPC).

MECTO YYEFHOM JUCIHUATIIJIMHBI B YYEBHOM ILVIAHE

VYyeOunas aucuumiuHa «EcTecTBo3HaHUE» SBISETCS Yy4eOHBIM MPEIMETOM IO BhIOOpYH3
obOsi3arenbHOM  mpeaMeTHoM — oOnactm  «EctectBennbie  Hayku» @ DOI'OC  cpemmero
o01erooopa3oBaHus.

B PO EeCCHOHAIBHBIX 00pa3zoBaTebHBIX OpraHu3aIusX, peaTN3YIONTUX
o0pa3oBaTeNbHYI0 IPOrpaMMy cpefHero oOmiero odopasoBanus B mpezenax ocBoeHus OITOIT
CIIO na ©0a3eocHOBHOro oOmEero oOpazoBaHus, y4deOHas mucnuiuinHa «EcTecTBO3HAHHE)»
u3ydaercsi BoOmeoopazoBarensHoM nukie ydebnoro rutana OIIOIT CITIO na 6aze OCHOBHOIO
o0mreroo0pa3oBanms ¢ MOJIydeHuEeM cpeaHero oomrero oopazosanus (IITTKPC).

B yueOupix mmanax [IIIKPC wmecto yuebnoit aucuuriauasl «EcTecTBO3HAHUE» —B
cocraBe 00mIE00pa3oBaTENbHBIX  YYEOHBIX JWCHUIUIAH 1O  BBIOOPY, (OPMHPYEMBIX
n300s3aTenbHbIX  mpeaMeTHbix  obnacter DPI'OC  cpemnero oOmiero oOpa3oBaHHs, AJs
npodeccuii CITO cooTBeTcTBYIOMEro mpoduis mpohecCHOHATHFHOT0 00pa30BaHus.

PE3YJbTATBHI OCBOEHUS YYEFHOM JUCHUTLINHBI
OcBoenue conepkanus yuyeOHOW aucuuIUIMHbl «EcTecTBo3HaHME» 0OecreuynBaeT ITOCTHKEHUE
CTYJICHTaMH CIIEAYIOIINX PE3yIbTaTOB:
JIMYHOCTHBIX
® YCTOWYMBBIM HHTEpPEC K HMCTOPUU M JIOCTHKEHUSM B O0JIACTM €CTECTBEHHBIX HAayK,
YyBCTBO TOPJIOCTH 32 POCCUICKHNE €CTECTBEHHBIC HAYKH,
® TOTOBHOCTH K MPOJOIDKEHUIO 00pa30BaHUS, MOBBIIICHUIO KBaTU(UKAMU B M30paHHOM
npohecCHOHANBLHOM eATeIbHOCTH C MCIOJIB30BAaHUEM 3HAHMN B 00JaCTHECTECTBEHHBIX
HayK;
® O00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMI B 00JaCTH €CTECTBEHHBIX HAyK IS
YeNoBeKa U OOIIeCTBa, YMEHHE HMCIONb30BaTh TEXHOJOTUUYECKHE TOCTHXKEHUSB 00JIacTH
GU3UKYA, XUMHUW, OHOJOTUM [IJIi TIOBBIMICHHWS COOCTBEHHOTO MHTEIIEKTYaJIbHOTO
pa3BUTHSA B BEIOpAaHHOU TTPO(HECCUOHATBEHOM NeSTeNbHOCTH;
e YyYMEHHE IMPOAHAIM3UPOBATh TEXHOTCHHBIEC TIOCIEACTBUS I OKPYXKAIOIICH CpPEelbl,
OBITOBOI W TIPOM3BOJICTBEHHOM JE€ATEILHOCTH YEJIOBEKA;
® TOTOBHOCTH CAMOCTOSITEIILHO JOOBIBATH HOBBIC ISl C€0Sl €CTECTBEHHO-HAYYHBIC3HAHUS C
WCITOJIb30BAHUEM JIJISl 3TOTO TOCTYITHBIX HCTOYHUKOB HH(OPMAIINH;
® YMEHHME YNPABISATH CBOEW MO3HABATEIBHON JEATEIbHOCTHIO, MPOBOAUTH CAMOOILICHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYAIbHOTO Pa3BUTHS;
® YMEHHE BBICTPAWBaTh KOHCTPYKTHMBHBIC B3aWMOOTHOIICHHMS B KOMaHJAE MO PEIICHUIO
0o0IMX 3a7a49 B 00JIaCTU €CTECTBO3HAHHS;
MeTanpeIMeTHbIX:



OBJIAJICHUE YMEHUSMHU U HaBbIKAMM PaA3JIUYHBIX BHUJOB IO3HABATEIbHOW JEATEIBHOCTH
JUISL U3YyYEHMS] PA3HBIX CTOPOH OKPYXKAIOLIET0 €CTECTBEHHOIO MUPA;

MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMsI (HA0II0IeHNs, HAYYHOTO SKCIIEPUMEHTA) IS
U3YYEHHUS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, C KOTOPHIMHU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBAThCS B MPOPECCUOHAIBHOM cdepe;

YMEHME ONpeAeNsaTh ILeId M 3aJaud  JESITeIbHOCTH, BBIOMpAaTh CpeACTBA  JUIS
UXJIOCTH)KEHUS Ha PAKTUKE;

YMEHHE HCIIOJIb30BaTh Pa3jIMYHble MCTOYHUKH JUISl TOJYYCHHs] €CTeCTBEHHO-HAYYHOMH
uH(pOpMallMU U OLEHUBATh €€ JOCTOBEPHOCTH JJISl JOCTH)KEHUS MMOCTABIICHHBIX el U
3az1ay;

NnpeaAMETHBIX:

c(OPMHPOBAHHOCTh TPEICTABICHUI O IEIOCTHOM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE MHpaA, NPUPOAEC KaK €IUHOM IEJOCTHOW CHUCTEME, B3aUMOCBS3M 4EJIOBEKa,
IPUPOJIBI U 00IIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBIX MaclTabaxBceneHHoil;

BIQJICHWE 3HAHUSAMH O HamOOJee BAXKHBIX OTKPHITHSIX W  JIOCTIKEHUSX B
00J1aCTHECTECTBO3HAHUS, TMOBJIHUABIINX Ha 3BOJIIOIUIO MPEACTABICHUN O TPHUPOJIE, HA
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

c(OpPMUPOBAHHOCTh YMEHHS MIPUMEHSITh €CTCCTBCHHO-HAYYHBIC 3HAHUS TSI OOBICHEHUS
OKPYKAIOIIMX  SIBJICHUW, COXpPaHEHUs  370pOBbs, oOecredeHus Oe30MacHOCTH
KU3ZHEJEATEIILHOCTH, OepeXHOrO OTHOIICHHUS K npupoJie,
palMOHATBLHOTOIIPUPOONIOIB30BAHMS, a TaKXKE BBINOJIHEHUS POJH TPaMOTHOTO
OTpeOuTes;

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O HAYYHOM METO]I€ TTO3HAHUS IIPUPOJIBI U CPEICTBAX
M3y4YEHUs] MEraMHupa, MaKpoMHpa M MHUKPOMHpPA; BIIAJICHUE IPHUEMaMHUECTECTBEHHO-
HAyYHBIX HAOIIOJCHH, OMBITOB, UCCIEAOBAHUN U OLIEHKH IOCTOBEPHOCTH MOTYyYEHHBIX
pe3yJIbTaToB;

BJIa/ICHUE MTOHATHITHBIM allllapaToM €CTECTBEHHBIX HayK, MO3BOJSIOUIMM MO3HABATh MUD,
y4acTBOBaTh B JUCKYCCHUAX II0 €CTECTBEHHO-HAyYHBIM BOIPOCAM, HCIOIb30BATh
pa3iryHble KICTOYHUKH HH(POPMAIUH AJIs TOJTOTOBKUA COOCTBEHHBIXPAOOT, KPUTUUECKU
OTHOCHUTHCS K coobmenusMm CMU, comepxaimuM HaydHYyIOHUHPOPMAITUIO;
c(OpMHUPOBAHHOCTh YMEHHI MOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHUSJUISL
KaKIOr0 4YelloBEeKa HE3aBHCHMO OT €ro MpodeccroHalbHON AeaTelbHOCTH,pa3nnyarh
(GakThl M OIEHKH, CPaBHUBATH OIICHOYHBIE BBIBOJIbI, BUJIETh WX CBSI3b C KPUTEPHUSIMU
OIICHOK U CBSI3b KPUTEPHUEB C ONPEACIIEHHON CUCTEMOM [IEHHOCTEH.



TEMATHYECKHH IJIAH

Ne HanmeHoBaHMe pa3ie/ioB U TeM KonuyectBo
4acoB
XUMMUs
BBenenue 3
OO0uasi 1 HeOpraHM4yecKast XuMusi 36
OCHOBHBbIE MIOHATHUSA U 3aKOHBI XUMHUH 5)
IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 4
anemenToB/l. . Menaeneena
CtpocHue BemecTra 3
Bopa. PacTtBopsr 4
XUMUYECKUE PEaKIHH 6
Knaccugukanus HeopraHu4ecKux COeAMHEHUH U UX CBOWCTBA 7
Mertasuibl 1 HeMeTalllbl 7
Opranuyeckasi XuMust 24
OCHOBHBIE TIOHSTHS OPTAaHUYECKONH XUMHUHH TEOPHSI CTPOCHHS 2
OpPraHUYeCKUX COeIMHEHUH
VYI1eBOIOpPOBI U UX IPUPOAHBIE HCTOYHUKHU 7
Kucnopoaconepxaiue opraHuuecKue 10
COCMHEHUS
A3zoTcozepikaliye opranndeckue coenuHenus. [lomumepst 5
Xumus 4 JKU3Hb 4
XUMHSI 1 OpPTaHU3M YeIOBEKa 2
Xumusi B ObITY 2
Hroro: 67
BUOJIOI'Us
1 | buonorus — COBOKYITHOCTh HayK O *KMBOHIpUpoAe. MeTo bl 3
HAYYHOTO ITO3HAHUSIB OMOJIOTHH
2 | Knerka 15
3 | Opraamm 13
4 | Bun 13
5 | DxocucTembl 12
Hroro: 56
OU3UKA
Bsenenue 1
1 | MexaHuka 21
2 | MonekynsapHas ¢pusuka. TepmoauHaMuka 18
3 | DimekTponuHaMuKa 26
4 | KonebaHust ¥ BOJHBI 14
5 | CtpoeHue aToma 1 KBaHTOBasi (pU3MKa 16
6 | DOBomonus Beenennoit 7
JunddepenunpoBannblii 3a4er 2
Hroro 105
Bceero: 228




Conep:xanue yuyeOHoi nucunmiudbl EcTecTBO3HAHME

Yacts 1
Xumus
HaumenoBanue Conep:xanue yueOHOIro MaTepuasia, JJadopaTtopHbie padoThl M NPAKTHYECKUE 3aHATHS, Oo6bem YpoBeHb
pa3/iesioB U TeEM caMoCTOsITeJIbHAsI padoTa 00y4almMxcs, KypcoBasi padora (IpoeKT) 4acoB 0CBOEHMSI
1 2 3 4
O01masi 1 HeOpraHn4yecKasi XuMus
BBenenue 1 XuMuUecKasi KapTUHAa MUPA KaK COCTaBHAsI YaCTh €CTECTBEHHO-HAYYHON KapTHUHBI 5
3yaca mMupa. Posib XMMuM B )KU3HU COBPEMEHHOT0 00I1IeCTBa.
2 Hogelimue 10CTHXKEHNUS XUMUYECKOM HAYKU B IIJIaHE PAa3BUTHS TEXHOJIOTHIA: 3 5
XUMHUYECKAst TEXHOJIOTHUSI—ONOTEXHOJIOTUsI—HAHOTEXHOJIOTHSI.
3 [IpumeHeHne TOCTHKEHUI COBPEMEHHOW XMMHUHU B TyMaHUTApHOHU cdepe 2
JIESITEIbHOCTH 00IIIeCTBa.
I[IpumepHasi TeMaTUKA BHEAYIUTOPHOI caMOCTOSITE/ILHOI paboThI:
1. buortexHonorus u reHHas uHx)eHepus — TexHonoruu X XI Bexa.
2. HaHoTexHOJOTHS KaK MPUOPUTETHOE HAIIPABIICHUE PA3BUTHUS HAYKH U TIPOU3BOJICTBA B 3
Poccuiickoit deneparumu.
3. OxpaHa OKpY)KaloIeH cpesibl 0T XUMHYECKOTO 3arpsi3HEHMSL.
111 [Tpeamer xumuu. BemectBo. AToM. Monekyna. XUMUYECKH 3JIeMEHT U (OPMBI €ro
cymectBoBaHusl. [IpocThie U ClIoKHBIE BElIeCTBA. AJIJIOTPONHUS U €€ PUUHHBI.
1.1.2 OTHOCuTENBHAS aTOMHAs U MOJIEKYJIsipHbIe Macchl. KonmdecTBo BelecTBa
Tema 1 113 Crexuomerpusi. 3aKoH COXPaHEHNS MacCI BELIECTB. 3aKOH MMOCTOSIHCTBA COCTaBa 4 )
OCHOBHBIE TIOHSITHSI BEILECTB MOJIEKYJISIPHON CTPYKTYPBI
U 3aKOHbI XUMHUH 3akoH ABOTa/Ipo M CIEJCTBUS UX HETO.
Syacos 1.1.4
Kontpoabsnas padoraNel o teme: «OCHOBHbBIE TOHATHUS U 3aKOHBI XUMHUU» 1
BueaynuTopHasi camocTofiTe/ibHAsA padora: 3
Penrtenue 3anau
Tema 2 1.2.1 JI.V1. Mennenees. Hayunslii noBur. 3 2
Ilepuognueckui 1.2.2 OtkpeiTue [lepuoanueckoro 3akoHa. [lepuonnyeckas cucreMa XUMHYECKUX




3aKO0H
u [lepnoanueckasn
cHCTEeMa XUMHYECKHX
3J1IeMEHTOB
J1.A.MennejieeBa
4gacoB

anemenToB/l.M1.MenneneeBa kak rpadguieckoe oroopakenue [lepuoanaeckoro
3aKOHA.

1.2.3

[lepuoanyeckuii 3aKOH U CHCTEMa B CBETE YUCHHS O CTPOCHHUH aromMa.3HaueHue
[lepuonnueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB
J.M.Menpeneesa 1 pa3BUTUSL HAYKH U MOHUMAHUS XUMHYECKOM KapTUHBI MUpA.
3aKOHOMEPHOCTH H3MEHEHHSI CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB U
XUMHYECKHX CBOMCTB 00pa3yeMbIX 3JIEMEHTAMH MPOCTHIX U CIOXHBIX BEIECTB.

JlabopaTtopnas padoral 1«MogenupoBanue [lepuoanueckoil CUCTEMBbI AJIEMEHTOBY

BueayauropHasi camocrosite/ibHasi padora:
WMHauBHyaIbHOE DPELICHME 3a7a4

Tema 3
CTtpoeHnue BelecTBa
3yaca

131

[Ipupona xummueckoii cBsi3u. KoBaneHTHas CBsA3b: HENosipHasd U nosisipHas. lonHas
cBs3b. KaTnoHbl 1 aHMOHBL. MeTainyeckas cBsi3b. BogopoiHas CBA3b.
B3auMoCBA3b KpUCTAJUIMUECKUX PEIIETOK BEIIECTB C Pa3IMUHBIMU TUIIAMU
XAMHYECKON CBSI3HU

JlaboparopHuas paborta2«OnpeneseHre THa KpUCTALNTHICCKON PEIISTKIDY

KonTposabHnas padora «CTpoeHHE BEIIECTBAY

I[IpumepHasi TeMaTUKA BHEAYIUTOPHOI caMOCTOSITE/ILHOI paboThI:
Pemenne 3agau

Tema 4
Bopna. PacTBopsl
4gacoB

141

Bona B mpupoe, ObITy, TEXHUKE W Ha IPOU3BOJICTBE.
3arpsi3HUTENH BOBI M CTIOCOOBI OUUCTKH
duznyeckre 1 XUMUYECKHNECBOMCTBA BOJIEI

Kectkas Boga u ee ymsiruenne. OnpecHeHNe BOJIbI

1.4.2

AFpeFaTHBIC COCTOSIHUA BOABI U €€ MEPEXOJbl U3 OAHOTO arpe€raTHOroCoCTOsAHUA B
Jpyroe.

PaCTBOpeHI/IC TBCPAbIX BCUICCTB U I'a30B. 3aBUCUMOCTE PACTBOPUMOCTU TBEPABIX
BEIIIECTBIa30B OT TEMIIEPATYPHI

1.4.6

MaccoBas 107151 BElIeCTBa B paCTBOpPE Kak croco0 BhIpaKEHHUSICOCTaBa PaCTBOPA.

KonTpoubsnas padora «Boga. PactBopbi»

IIpumepHas TeMaTHKAa BHEAyAUTOPHOM CaMOCTOSTEIbHOI PadoThI
PactBOpBI BOKpYT Hac.
YcerpaHeHue KECTKOCTU BOABI Ha IIPOMBIIUICHHBIX IIPEANPUATHAX.




Tema 5 [TonsiTHE O XUMHUUECKOW peaklMK. THUITBl XUMUYECKUX PEaKINi
XumMuyecKkue 15.1
peakuumn
6uacoB

CKOpoCTh peaknuu 1 (pakTopbl, OT KOTOPBIX OHA 3aBUCHT
1.5.2 | Xumuueckoe paBHOBECHE U CIIOCOObI €0 CMEIIEHHUS.
TennoBoii 3 PeKT XUMUIESCKOI peaKIuu.

JlaGopaTtopHbie padoThI

13aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMK OT Pa3IMYHbBIX (PaKTOPOB
TEMIIEPATYPHI.

23aBHCHUMOCTh CKOPOCTH XMMHYECKOW PEaKIuu OT JEHCTBUSI KaTaTM3aTOPOB.
33aBHCHUMOCTh CKOPOCTH XMMHYECKOW PEaKIMU OT Pa3IuvIHbIX (aKTOPOB

KOHICHTpAalU BCUICCTB

KontposbHas padora «XUMHUYECKUE PEAKITUN

IIpumepHas TeMaTHKAa BHEAYIUTOPHON CAaMOCTOSITEIbHOI PadoThI
Pemenue 3agau

Tema 6 6.1 Oxcupl, KUCIOTHI,0CHOBAHMSI, COJIM. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
Kuaacenpukanus ' HEOPraHWYECKUX COCAMHEHUIB CBETE TEOPHUH JIEKTPOIUTHIECCKON TUCCOLUALNN.
HEOPraHH4YeCKHUX 6.2 I'mpponuse coneil. CpenaBoIHBIX PACTBOPOB COJIEH: KUCAsl, HEUTpaJIbHas,
COeITUHEeHUM U X ' menoynas. Bopopoassiii nokasarenspH pactBopa.

CBOIICTBA. JlaboparopHblie pabOTHI

74acoB 1. HcnbITanue pacTBOPOB KUCIOT HHAMKATOPAMI

2. HcnplTanue pacTBOPOB LIENOYEH WHANKATOPAMHU

3. Peakuuun oOMeHa B BOJHBIX pacTBOpPaX 3JIEKTPOIUTOB.

4. Omnpenenenne pH pacTBopa cosneit.

5. BeITecHenue xsiopom 6poma u fojia U3 pacTBOPOB UX COJIEH.

I[IpumepHasi TeMaTUKA BHEAYIUTOPHON caMOCTOSITE/ILHOI PadoThI
Pemenue 3amau

Tema 7 MeTaibl 1 Memannwi. O61MEe PU3HUECKUE M XUMHUECKHE CBOMCTBA METANIOB, 00YCIIOBJIICHHBIC
HeMeTaJLIbl. 1.7.1 CTPOEHHEM aTOMOB U KPUCTAJUIOB U MOJOKEHUEM METAJUIOB B 3JIEKTPOXHUMHUYECKOM
TuyacoB psny HanpspkeHuid. OO01He crmocoObl MOTYYEHUsT METaJIOB.
1.7.2 Cnaswi:uepHble U 1BeTHbIE. KOoppo3us MeTanoB u crioco0bl 3alIUThI OT HEe.
173 Hememannwi. O6mmas xapakTepucTUKa TIIABHBIX MOATPYI HEMETANIOB Ha IIPUMEPE
rajjor¢HoB.




1.7.4

OKuCINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA HEMETAJIJIOB.

1.7.5

Baxueiime coequHeHNs METAJUIOB U HEMETAJIJIOB B IIPUPOJE U XO3SMCTBEHHON
JEATEIIBHOCTH YEJIOBEKA. 3alUTa OKPYKAIOLEH Cpeibl OT 3arpsi3HEHUS TSHKEIIbIMU
METAJIJIAMH,COEAMHEHUAMH a30Ta, CEPBL, YIIIEPOJa.

JlaGopaTopHbie pabOThI
1. BzaumojelicTBHE METAJIJIOB C PACTBOPAMU KHUCIIOT U COJIEH.
2. Tlomydenwue razon
3. PemieHue 3KCNIepUMEHTAIBHBIX 3a/1a4

IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/IbHOM PadoOThI:
Pemenue 3agau

OPI'AHMYECKASA XUMUA

Opraﬂnqeckue COCIMHCHHUA

Tema 8 1.8.1 CTpyKTypHast ”30MepHsl YIIepoOaHOr0 CKeIeTa
OcHOBHBIC IOHATHSA 182 W30oMepust oJI0KEHUS KPATHOHM CBSI3U WM (DYHKIIMOHAILHOW TPYIIIIBI,
OpraHu4ecKoi IPOCTPaHCTBEHHAsL.
XMMHH U TeOpHUsi MHoroo0pa3ue OpraHu4eCKuX COSANHEHHM.
CTPOeHust
OpraHMYecKuX 1.8.3
COEIMHEeHHIA.
2uyaca

IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CAMOCTOATEJIbHON PadoThI:

HcTroprst BOSHUKHOBEHUS M Pa3BUTHS OPTaHUIECKON XUMHH.

Pemrenue 3amau
Tema 9 191 [IpenenvHBIE ¥ HENMpPEAETBHBIE YTIIEBOA0PObl. CTpOCHHE YTIIEBOIOPOIOB,.. Peakmus
YrieBoaopoasl. o HOJMMEPHU3AIHH.
7T4acoB 19. [IpencraBuTenyu yrieBo10pOIOB:METaH, STHIICH, alleTHIICH, OSH30JI.

e XapakTepHble XUMHUYECKHE CBOMCTBA yTIII€BOI0POI0B
[IpruMeHeHne yTriIeBOI0OPOIOB B OPTAaHUIECKOM CHHTE3E
1.9.5 HedTs, ra3, kaMeHHBIH Yroib — OPUPOAHBIE HCTOYHUKHYTIEBOJOPOIOB.

JlaGopaTopHbie pabOThI
1. OGnapyxeHue yriaepoja v BOJAOPOJa B OPraHUuIeCKOM COeTMHEHU U
2. TIpoBeneHne Ka4eCTBEHHOW PEAKITMH HA HEMIPEICIbHBIC YTIIEBOAOPOIBI
3. Tlonmyuyenwue anerusieHa
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4.

I[OKa3aTeJ'IBCTBa IpeaAcCIIbHBIX CBOMCTB allCTHJICHA

IIpumepHasi TeMaTHKA BHEAYIMTOPHOI caMOCTOSITE/ILHOI padoThI:
Pemrenue 3amau

Tema 10 Cnuprs! [IpencraBurenu KuciopoacoaepKalux OPraHM4eCKuX COeIMHEHUMN:
Kuciaopoaconep:xaur 1101 METHWJIOBBIA M 3TWJIOBBIM CIIUPTHI, IITUIEPUH, YKCYCHAsI KUCJIOTA.
HE OpraHuHecKue KapOoHOBBIE KHCTIOTHI M CIIOXKHBIC YPUPHI: UX CTPOCHUE U XapaKTepPHBIC
BellecTBa. 1.10.2 .
109acoR XUMUYECKHE CBOMCTBA.
1.10.3 | Mpbina Kak COJIM BBICITUX KapOOHOBBIX KUCIOT. JKHPBI KaK CIOXKHBIE dPHUPHI
1.10.4 | YrneBopl: TIFOKO3a, KpaxMal, [eT0JI03a.
1.10.5 | Kpyrusrii cron "Ilouemy 310 onacHo ?"
JlaGopaTopHbie pabOThI
1. KayecTBeHHbIE peaKIMU Ha OJTHOATOMHBIC CITUPTHI
2. KauecTBeHHas peakilus HA TIULIEPUH
3. Xumu4Yeckue CBOMCTBA YKCYCHOW KHCIIOTHI: B3aUMOJICHCTBUE C HHINKATOPAMU,
metaiamu (Mg), ¢ ocaoBanusimu (Cu(OH) 2) u ocuoBHbIME okcugamu (CuO).
4. V3yueHue XUMHUYECKUX CBOMCTB TJIFOKO3bI
5. TlpoBeneHne kaueCTBEHHOM peakIMU Ha Kpaxmall
IIpumepHasi TeMaTUKAa BHEAYIUTOPHON caMOCTOATEIbHOI padoThI:
Pemenue 3anau
YrneBoibl U UX pOJIb B JKUBOW IPUPOJIE.
2Kupbl Kak IPOAYKT MUTAHUS M XUMUUYECKOE ChIPhE.
Tema 11 AMUHBI, aMUHOKHUCIOTHL, 6enku. CTpoeHue u Ouosornyeckas QyHKIUs OEIKOB.
A3oTcoaepaxamme 1.11.1 | XuMnuecKkHe cBOMCTBA OEIIKOB.
OpraHuvyecKue ['eneTndeckast CBA3b MEXKIY KJIaCCAMH OPTaHUYECKUX COSIMHEHUH.
CcOeIMHEeHUSI. IlnacTmaccsl u BosokHa. [lonsiTre o miiactmaccax. TepMornacTUYHbIE U
6uaco TEPMOPEAKTUBHBIE TTOJUMEPBI. OTEIbHBIC MPECTABUTEIN CHHTETUYECKUX U
HCKYCCTBEHHBIX MOJMMEPOB:(PeHOT0POPMAIbIETHIHBIE CMOJIBI, TOJIMBHHUIXIIOPUI,
Te(II0H, HeIITyION 1.
1.11.2 | [TonsTHE O XUMHUYECKUX BOJOKHAX. HaTypanbHbIe, CHHTETHUECKHE U HCKYCCTBEHHBIE

BoJIOKHA. OT/IeTIbHbIE TIPEACTABUTENN XUMUUYECKHUX BOJIOKOH: alleTaTHOE
(TpHaLeTaTHBIN MIEJTK) U BUCKO3HOE BOJIOKHA, BUHHIXJIOPUIHBIE (XJIOPHH),
MOJIMHUTPUIIbHBIE (HUTPOH ), IOJTUAMH/IHbIE (KallpOH, HAMJIOH), MOJIU3(UpHbIE
(maBcan).
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JlaGopaTopHbie pabOThI
O3HAaKOMJICHHE ¢ CHHTETHYECKUMHU U UCKYCCTBEHHBIMH ITOJTUMEPaMH.
OnpezeneHne pa3InIHbIX BUJIOB XUMHYECKUX BOJIOKOH.

Kontpoabnas padora «Opranndyeckue COeTMHEHUS»

IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/IbHOM padoThI:
YTrneBobl U UX pOJib B JKUBOM IPUPOJIE.
JKupbl Kak IpOAYKT MUTAHUS U XUMUUYECKOE ChIPhE.

CperncTBa rurueHsl Ha OCHOBE KMCIOPOJCOAEPIKAILMX OPraHUUECKUX COETUHEHUH.
CuHTeTHYEeCKHE MOIOLINE CPEICTBA: JOCTOMHCTBA U HEJOCTATKH.

Jeduuut Oenka B MUILEBBIX IPOIYKTAX U €ro MPEo0JICHNE B paMKax
r7100aTbHOMIIPO/TOBOIBCTBEHHON MPOTPAMMBI.

S

HexBartka npo1oBoIbCTBHA KaK riio0anbHas mpo0ieMa 4eoBedecTBa U ITyTH eeperIeHusl.

XuMHA ¥ KU3Hb

Tema 13 Xumusa u
OpPraHM3M YeJIOBeKa.
24aca

XHUMHUYECKHE JICMEHTEI B OpraHnu3Mce 4CJIOBCKaA. OpFaHI/I‘-IGCKI/Ie U HCOPraHN4YCCKUC
BCIICCTBA. OCHOBHBIE KHU3HEHHO HeO6XO,Z[I/IMLIC COCANHCHMUA: 6CJ'IKI/I, YriieBOAbI,
JKHUPbI, BATAMUHBI. yFJICBOI[I)I — I'JIaBHBINA HCTOYHHUK OHEPIUU OpraHu3Ma. Ponb
JKHUPOB B OpraHru3me. XOJ'ICCTCpI/IH H €r'o poJib B 3I0POBLC YCIIOBCKA.
MI/IHepaJII)HI)IG BCIICCTBA B IIPOAYKTAX IMAUTAHUA, ITMIICBLIC ZIO68,BKI/I.
C68.J'I8.HCI/IpOBaHHOC IIUTaHUC.

131

Tema 14 Xumusa B
ObITY.
24aca

Bopa. KauectBo Boabl. Moromiue u unuctamue cpenacrna. [pasuia

141 . .
6e30macHoi paboThI CO CpeicTBAMH OBITOBON XUMHH.

KonrposbHnas padora «XuMusl ¥ )KU3HBY»

IIpumepHas TeMaTHKAa BHeAyAUTOPHOI CAMOCTOSATEJIbHOI padoThI:

HexBaTka npo10BOIbCTBUS Kak Iiio0anbHas mpoliieMa yeloBedecTBa U MyTH eepereHHs..
CpencTBa rUTHEHbl HA OCHOBE KHCIIOPOJICOAEPKAIIMX OPTaHUYECKUX COETUHEHUI.
CuHTeTHYECKHE MOIOLIUE CPENCTBA: JOCTOMHCTBA U HEJJOCTATKH.

Jepunut Oenka B MUILEBBIX MPOAYKTAX U €T0 NMPEOJOJIEHUE B paMKax
17100a1bHOMIPOIOBOIHCTBEHHON MPOTPAMMBI.
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Yacrb 2

Buosorus
HaumenoBanue Conep:kanue y4eOHOTr0 MaTepualia, JJabopaTopHbie PadoThl U MPAKTHYECKHE 3aHATHS, Oo0bem YpoBeHb
pas3/iesioB M TeM caMoCTOsITeIbHasi padoTa o0yyawumxcs, KypcoBas padora (mpoekr) 4acoB OCBOEHMS
1 2 3 4
Tema 1 211 JKuBas mpupoaa kak 00beKT U3ydeHHs Onooruu. MeTo bl UCCIIeIOBAHUS JKUBOK
Bbuoaorus — o PUPOJIBI B OUOJIOTHH.
COBOKYNHOCTH HAYK Onpenenenue xu3HU (C MPUBICUEHUEM MaTepHalia U3 pa3enoB (pu3nku
0 *KMBOIi mpupoe. 21.2 U XUMHUN). 3 2
MeToabl HAYYHOT O
MO3HAHUS B
YpOBHU OpraHU3aIUU KU3HH.
ouosiorum 213
3yaca
IIpuMepHasi TeMaTHKA BHeAYIUTOPHOI caMOCTOSATEIbHON padoThI: 2
1. B. U. Bepnanckuii u ero yuenue o ouocdepe.
Tema 2 2.2.1 WcTopus nzyuenus kiaetku. OCHOBHBIE [10JIOKEHUSI KIIETOUHOM Teopuun
Kuerka 2.2.2 Krnerka —cTpykTypHO-QyHKIIHOHANbHAS (AJI€MEHTapHAasl) eAMHHIIA KU3HU.
154acoB MatepuanbHOe €IMHCTBO OKPYKAIOIIEr0 MUPA U XMMHUECKUN COCTaB KUBBIX
293 opranu3MoB. buosiornueckoe 3HaueHNE XUMUYECKUX 31eMeHTOB. Heopranuueckue 12
BEIIECTBAB COCTABE KIETKU. POIIb BOJBI KaKk paCTBOPUTENSI 1 OCHOBHOTO
KOMIIOHEHTa BHYTpeHHelcpeibl opranu3mMoB. Heoprannyeckue HOHBI.
2.2.4 VYTaeBoanl U TUIUALI B KIETKE.
2.2.5 Crtpykrypau Ouosiornyeckue QyHKIIMH OEIKOB. 5
2.2.6 AMHHOKHCIOTHI — MOHOMEPHI OEITKOB
OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. [loBepxXHOCTHBIHAMIIapar.
2.2.7 CxemMaTu4yHOE OMMCAaHUE KHUIKOCTHO-MO3aUYHOM MOJIENIN KIETOUYHBIX MEMOpaH
[{uToruiasmMa — BHYTpPEHHSIS cpeia KIETKH, OPraHOU B! (OpTaHeIIbI).
208 Knerounoe siapo.@yHKIMA Apa: XpaHEeHUE, BOCIIPOU3BEICHHUE U Iepeiaua
HACJICJICTBEHHON HH()OPMAITUH,PETYIISIINS XUMHUECKONW aKTHBHOCTH KIICTKH
2.2.9 CtpykTypa 1 GYHKIIHH XPOMOCOM
2.2.10 | AyTOoCOMBI U IOJIOBBIE XPOMOCOMBI
2.2.11 | IlpokapuoTsl
9919 Bupycsl u 6akrepuodaru. Heknerounoe ctpoeHue, >KU3HEHHBIN LIUKI U €ro

3aBHCHUMOCTBOT KJIETOYHBIX (opM >ku3HHU. Bupycsl — B030yauTenn nHQEKINOHHBIX
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3a0oeBaHui;MOHsATHE 00 OHKOBUpYycaX. Bupyc ummyHnoneduiura yenoreka (BIY).

[TpodpunakrukaBUY-uadexnmn.

JlaGopaTopHbie pabOThI
1. HaGmroneHue KIeTOK PaCTeHHA U )KHUBOTHBIX TIOJ] MUKPOCKOIIOM Ha TOTOBBIX

MUKpOIIpenaparax 1 ux onucaHue. 2
2. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH U )KUBOTHBIX.
Koumponvnan paboma no meme: «Kierka» 1
IIpuMepHasi TeMaTHKA BHeAyIUTOPHOH CaMOCTOATEIbHOI padoThI:
1. Hcropus u pa3BuTHE 3HAHUH O KJIETKE. 6
2. CoBpeMeHHBIE METO/IbI UCCIICTOBAHMSI KIICTKH.
Tema 3 2.3.1 Opranusm — eauHoe 1enoe. MHOrooOpasue OpraHu3MoB.
Opranusm 232 OOMeH BelecTBOM U YHEPTUEH ¢ OKPY KaIOIIEH Cpeioi Kak HEOOX0JMMOE YCIIOBUE
134acoB o CYyILIECTBOBAHUS KUBBIX CHCTEM.
CnocoOHOCTh K CaMOBOCTIPOU3BEIICHUIO — OJTHA U3 OCHOBHBIX 0COOEHHOCTEH
2.3.3 YKUBBIXOPraHU3MOB. /leieHne KJIeTKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOKECHHUS
opraun3mMoB OII0I0TBOPEHHUE, €r0 OMOJIOTHYECKOE 3HAYCHHE.
2.3.4 becnionoe pazmMHoKeHuE.
2.3.5 ITomoBoO¥ TIpoIIecC U MOJI0BOE Pa3MHOXKEHUE.
236 [TonsiTne 06 UHIMBUAYATHFHOM (OHTOTEHE3), SMOPHOHAILHOM (3MOpPHOTEHE3) U
noCTAMOPHOHAJIBHOM Pa3BUTUHU
2.3.7 WHauBuayanbHOE pa3BUTHE YEIOBEKA U €T0 BO3MOKHBIE HApYIICHMUSI. 10
OO1u1me mpeacTaBIeHHsI O HACIEICTBEHHOCTH M U3MEHYMBOCTH. I eHeTnueckas
TEPMUHOJIOTHS 1 CHMBOJIMKA. 3aKOHOMEPHOCTH HaclenoBanus. HacnenoBanme
2.3.8 NPU3HAKOB y yesnoBeka. [lonoBeie XxpoMocombl. CIEMIEHHOE ¢ MTOJIOM Haclel0BaHKe.
Hacnencrennbie 60ne3HM 4enoBeKa, X NPUUMHBI U IpoduiakTuka. CoBpeMeHHbIE
IPEJCTAaBICHUS O F'eHE U TeHOME.
239 ['eneTHuecKre 3aKOHOMEPHOCTH W3MeHUnBOCTH. Kitaccudukarmst hopm
U3MEHYMBOCTHU. BiIMsiHME MyTareHOB Ha OpraHU3M YeJlOBeKa.
[Tpeamer, 3a1a4u U METO/IBI CENEKIMU. | eHeTHYeCKre 3aKOHOMEPHOCTH CENEKITUH.
2.3.10 | Yuenne H. W. BaBuiioBa o nmeHTpax MHOT0OOpa3us ¥ MPOUCXOKIACHUS KyIbTYPHBIX
pacteHuil. buoTexHosorus, ee JOCTHKEHUs], IEPCIEKTUBBI PA3BUTHUSI.
JlaGopaTopHbie pabOThI
1. Pemenue sneMeHTapHBIX FEHETUYECKUX 3a]1aU. 2

2. Anamms u OICHKA OTHYCCKUX ACIICKTOB Pa3BUTUA HCKOTOPBIX I/ICCHG}IOBaHI/Iﬁ B
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OHOTEXHOJIOTHH.

Konumponvnasa paboma no meme: «Opranuzm»

IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/ILHOM padoThI:

1. Oxpyxaromias 4YeloBeKa cpela M €€ KOMIIOHEHTHI: pa3juyHble B3IJISAbI HA OJIHY
npo0iemy.

2. Cpenbl 00UTaHMSI OPTaHU3MOB: IPUYMHBI PA3HOOOPA3HSL.

Tema 4
Bun
134gacoB

241 BBOJHOLEHOHHa;{ TEOpHs U €€ pojib B (YOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
HAYYHOH KapTUHBI MHpa

2.4.2 Bun, ero kpurepun.

2.4.3 | llonymsiums Kak CTPYKTYpHAast €AMHUIA BHJIA H YBOJIIOIUH.

24.4 CunTteTnyeckasi TCOpUs SBOJIOLNH.

245 JIBIDKYIIME CUITBI BOJIFOLIMY B COOTBETCTBHM C CHHTETHUECKOW TEOpHUE 3BOTIOLUN
(CT9Q). 'eneTnueckue 3aKOHOMEPHOCTH IBOJIFOITMOHHOTO MPOIIecca.

246 Pesynpratsl 3Bommonnu. CoxpaHeHre MHOI00Opas3us BUJIOB KaK OCHOBA YCTOWYMBOIO
pa3BuTHs OHochepsl

2.4.7 | IlpuunHbl BeIMUpaHus BUA0OB. buonornyeckuii nporpecc 1 OMOJI0rMUECKU perpecc.
['unoTe3bl NPOUCXOKACHUS )KU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIe B

2.4.8 | mpouecce 3BoOLMH. [loKa3aTenbCcTBa pOACTBAUYETIOBEKA C MIEKOIIUTAIOIIUMU
KUBOTHBIMU. AHTPOIIOT'€HE3 U €r0 3aKOHOMEPHOCTH.

Okonornyeckue pakTopbl aHTPOIIOTEHE3a: YCIIOKHEHUE MOMYISUOHHONW CTPYKTYPBI
04q | BWAR, H3TOTOBNEHHE opyIuil Tpyza, Iepexo]] OT PACTUTENBHOIO K CMEIIAHHOMY TUITY
MUTaHUs, UCTI0JIb30BaHKe OrHsl. [TosiBIeHHE MBICTUTEIBHOM IESTENbHOCTH U

YICHOpa3IeabHOM peun. [IponcxoxieHne 4eIoBeyecKnx pac.

JlaGopaTopHbie pabOThI

1. Omnwucanue ocoGeit Buaa Mo MOPGHOIOTHIECKOMY KPUTEPHUIO.

2. AHanu3 ¥ OlIeHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HH.

3. AHamu3 ¥ OIEHKA Pa3]IMYHBIX THUIIOTE3 TPOUCXOXKICHUS YSIIOBEKA.

KonTtpoubHnas padora no reme: «Bun»

I[IpumepHasi TeMaTHKa BHEAyAUTOPHOI CAaMOCTOSATEJIbHOI padoThI:

1. Tomynsius Kak equHUIA OMOIOTUYECKON IBOIOIHH.

2. Tlomymsmus Kak 3KOJOTHYeCKas eIUHUIIA.

3. CoBpeMeHHBIE B3IIIsIbl HA OMOJIOTHYECKYIO IBOJIOIHIO.
4

COBpeMeHHBIe B3IJIAAbI HA ITPOUCXOKACHUEC YCIIOBCKA: CTOJIKHOBCHUC MHCHUH.

15




Tema 5
IKOCHUCTEMBI
1249acoB

Hpez[MeT M 3a1a4i 5KOJIOrHu: YYCHUC 00 DKOJIOTHYECKUX (baKTOan, Y4Y€HHUE O

2.5.1
COO0O0IIEeCTBAX OPraHU3MOB, YUCHHE 0 Ouocdepe.

DKOJIOTHYECKHE (baKTOpBI, 0COOEHHOCTH X BOS,I[CI\/'ICTBI/IH.

2.5.2
buoreorneHno3 kak sxocucremMa. brorenos u 61oTon Kak KOMIOHEHTBI OHOT€0IIEHO3a.

2.5.3 DKOJIOTHYECKasi XapaKTEPUCTHKA BU/IA.

2.5.4 ITonsiTre 06 skonormueckux cucremax. llenu nutanus, Tpoduueckrue ypoBHH.

buocdepa — riobdansHas sxocucrema. Yuenue B. U. Bepuaackoro o 6uocdepe.
255 | PonamxuBbix opranuzMoB B 6uocgepe. buomacca. OcHOBHBIE HaMpaBlICHUS
BO3JICHCTBUS YeJIOBeKa Ha Onocdepy.

2.5.6 | buonoruyeckuii KpyroBopoT (Ha MPUMEPEKPYroBOPOTA yriIepoaa).

057 Tpanchopmanys eCTeCTBEHHBIX IKOJIOTHYeCKHX cructeM. OcoOeHHOCTH
o arpodKOCUCTEM(arpoIieHO30B).

JlaGopaTopHbie pabOThI

1. CocraBieHnue cxem nepeaayu BEIeCTB U dJHEPruu (Leneil MUTanus).

2. CpaBHHTEIbHAS XapaKTEPUCTUKA IPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM CBOCH
MECTHOCTH

Jlupghepenyuposannuiii 3auem

IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CAMOCTOATEJIbHOI PadoThI:
1. CoBpemeHHbIE B3I/l HA OMOJIOTUYECKYIO SBOITIOIUIO.
2. CoBpeMeHHbIE B3Il Ha IPOMCXOXKIEHUE YeJIOBEKa: CTOJKHOBEHHE MHEHUH.

Yacte 3
duzuxka

HaumenoBanue
pa3iesioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, JjadoparopHubie padoThl M NPAKTHYECKHE 3aHATHS,
CAMOCTOsITEIbHAA padoTa 00y4aloUMXcs, KypcoBasi padora (IIpoeKT)

Oo0LeMm
4acoB

YpoBeHb
OCBOCHHUA

1

2

4

BBenenue

dusznka — (1JYHIlaMCHTaJ'H:Ha$I HayKa O IpHUpoAacC. ECTGCTBCHHO-H&y‘-IHBIfI METOJ ITO3HAaHHA, €Io
BO3MOXHOCTH U I'paHUIbI TPUMCHUMOCTH.

DKCIIepUMEHT U TEOpHUs B Ipoliecce MO3HaHUs MpUposl. MonenupoBanue Gpusnyeckux
SABJICHUM U NPOLECCOB. ECTECTBEHHO-HAay4YHAasi KAPTUHA MUpPA U €€ BaXKHEHIINE
COCTaBJIAIOLIME.

EnnHCTBO 3aKOHOB MpUPOBI U cocTaBa BemecTBa Bo Beenennoit. OTKpbITHS B pU3MKEe —

2
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OCHOBA IMpOorpecca B TCXHUKC U TCXHOJIOI'MHU ITPOU3BOJICTBA.

1.Mexanuxa 21
Tema 1.1 Mexanudeckoe nBmxenue. Cucrema orcuera. TpaekTopusl IBHKECHHUS.
Kunemaruka [Tyts. Ilepemerienne. PaBHomepHoe npsimonnHeitHoe qBukeHne. CKOpOCTb.
111 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBU)KEHHUSI. 3aKOH CIOKEHHUS CKOPOCTEH. 6
CpenHsist cKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUHU. MIHOBEHHAs! CKOPOCTb.
PaBHOycKOpeHHOE pSIMOIHHEHHOE IBUKeHue. Y ckopenue. CBoOOIHOE MajieHue
TEl.
KonTposabHas padora o teme «Kunemaruka 1
Tema 1.2. 121 Macca u cuna. Bzaumoneiictsue tein. 3akoHbl JUHAMUKU. CHIIBI B IPUPOJIE. 6
JAunnamuxa - 3aKOH BCEMUPHOTO TATOTEHUS.
IIpakTHYeckue 3aHATHSA: 1
e liccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS OT BEca Tela.
Kounrposbnas padora no reme «J{nHammka 1
Tema 1.3 1.3.1 NMnynbce Tena. 3aKk0H COXpaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.
3aKOHEBI COXpaHeHust | 1 32 Mexanuueckas padota. MOIIHOCTb.
B MEXAHUKE. MexaHHuecKas SHEPTHSL. S
1.33 Kunernueckas sneprust. Kunernueckas sneprust u padota. [loreHunanbHas sHeprus
BIPAaBUTALlMOHHOM 110JI€. 3aKOH COXPAaHEHUs IOJHOW MEXaHUYECKON SHEPTHUH.
KonTpoJsbHas pabora no pasaeny «3aKkoHbl COXPAHEHHS B MEXAHHUKE» 1
IIpumepHas TeMaTHKAa BHEAyAUTOPHOH CAaMOCTOATEIbHOI PadoThI:
3anosHeHne TaOIHIIbl, CHCTEMAaTH3aIUsl MaTepraa;
1. Onwrt Kasenauia
N3
2.Monexynapunas gpusuxa 18
Tema 2.1 ATomucTHYeCcKasi TeOpHUs CTpoeHUs BelecTBa. HaOnroaeHust v onbIThI,
MouJiekyasipaas 211 MOATBEPKTAOLIUE ATOMHO-MOJIEKYJISIPHOE CTPOECHKE BenlecTBa. Maccsl U pa3Mepsl
puznka MoOJIeKyJI. TennoBoe qBMKEHNE YacTHI] BEIIECTBA. bpOyYHOBCKOE JBUIKEHUE.
212 WneansHelii ra3. Temneparypa kak mMepa CpeIHEW KUHETUYECKOM DHEPrUU YacCTHLL. 8
YpaBHEHHE COCTOSIHUS NIEANTBHOIO rasa.
213 Mogens xuakoctu. [loBepxHOCTHOE HaTsSKEHUE M cMaunBaHue. Kpucrammyeckue u
amop(QHbIe BENIeCTBA.
KourtpoJubHas padora no pasaeny «MonekymspHas GU3uka 1
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Tema 2.2 2.2.1 BHyTpeHHss sHEprusl. 2
TepmoauHamMuKa 999 Pabora u TermnooTAaua Kak crocoObl U3MEHEHUsl BHyTpeHHel snepruu. [lepsorit 3 2
3aKOH TEPMOJMHAMUKH.
2.2.3 TenoBble MallTUHBI M KX IPUMEHEHHUE. 2
KonTpoJsbHas pa6ora mo pazaeay «TepMoamHaMuKa» 1 2
I[IpumepHasi TeMaTHKA BHEAYTUTOPHOI CaMOCTOSITEIbHOI padoThI:
3anonHeHue TabauIbl, CUCTEMATHU3allUsI MaTepHana;
1. IIpubops! A U3MepeHMsl BIAXHOCTH (YCTPOMCTBO U IPUHLIUII AEUCTBHUS). 2
2. TemoBble IBUTaTeNId U OXPaHa OKPYKAIOIIEH CpeJIbl
3. U3
3.9nekmpoounamuxa 26
Tema 3.1 311 B3aumoneiicTBue 3apsKEHHBIX TNl DIEKTPUUECKU 3apsij. 3aKOH 5
DJleKTpHYecKoe o COXpaHEHHUs 3JIEKTPUYECKOTro 3apsaa. 3akoH Kynona. 8
noJjie. 3.1.2 DJIEKTPOCTATUUECKOE T0JIE, EF0 OCHOBHBIE XaPAKTEPUCTUKU U CBS3b MEXKIY HUMMU. 2
KonTpoabHas padora no pasgeiny «IEKTPUUECKOE MOJIE» 1
Tema 3.2 321 [TocTostHHBIN nekTpudecKuii TOK. CHila ToKa, HapsHDKEHHE, SJIEKTPUIECKOE 5
IHocTosiHHBIN TOK o CONPOTHUBIICHHUE. 6
3.2.2 3akon OMa i yJacTKa JICKTPUICCKON TEITH. 2
IIpakTHyeckue 3aHATHA:
e (COopka DJIEKTPUYECKOM LEMM M H3MEpPEHHE CHJIbl TOKa U HalpspKeHUus Ha ee 1
pa3IMYHBIX yYacTKax.
KonTposbHnas padora no pazaeny «I[1ocTOSHHBIN TOK» 1
Tema 3.4 3.4.1 | MarHuTHOE TIOJIE U €r0 OCHOBHBIE XaPaKTEPUCTHKH. 2
MaruuTtHoe no.e 342 JlelicTBHe MarHUTHOTO TIOJII Ha TMPOBOJHMK C TOKOM. 3akoH Awmrepa. 3 9
o DIIeKTPOABUTATENb.
3.4.3 SIBneHne ANeKTPOMarHuTHOM UHYKIUH. 2
KonTtpoJubHas padora no pasaeny «MarautHoe mose» 1

IIpumepHasi TeMaTHKAa BHEAYAUTOPHOH CAaMOCTOSATEJIbHOI padoThI:
3anonHeHue TabauIbl, CUCTEMAaTHU3allusI MaTepHana;

1. OmnsiT Kynona.

2. Dnekmpusayusi 8 KONUPOBAILHOU MEXHUKe
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3. DIeKTpOu3MepUTEIbHBIE TPHOOPHI

3
4.Konebanusn u 6onnsl 14
Tema 4.1 411 CBoboanbie konebanus. Ilepros, yactora 1 aMIUIMTY/1a KOJICOAHUIA.
Mexanuueckue o ["apmoHnueckue KonebaHusl.
KoJieOaHusl M BOJIHbI | 4,1.2 MexaHuyeckue BOJIHBI U UX BUJIBI. 3
413 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBbIE BOJIHBL. YJIBTPa3BYK U €r0 UCIOJIb30BAHUE B
MEJIUIIMHE U TEXHHKE.
Ilpakmuueckue 3anamusn 1
e l3yuenue KoneGaHU MaTEMaTHUYECKOr0 MasiTHUKA.
Tema 4.2 421 CB0Oo1HBIE AMIEKTpOMarHuTHele KoseOanus. KonebarenpHblil KOHTYP.
DJIeKTPOMArHUTHbIE
S — 429 OJEeKTPOMarHUTHOE NoJIe. DJIEKTPOMAarHUTHbIE BOJHBI. CKOPOCTh 4
AIIEKTPOMArHUTHBIX BOJIH.
Tema 4.3 431 Pa3Butue npencraBieHui o Npupoje cBeTa. 3aKOHbI OTPAXKEHUS U 1
CgeToBbI€ BOJHbI o MIPEJIOMJICHUS CBETA.
Ilpakmuueckue 3anamusn: 1
e zyuenue nntepdhepeHnu u AUQpaKIuy CBETa.
Tema 4.4 44.1 ‘ @dopmysa TOHKOH JIMH3HIL. 2
JInn3bl KonTpoJsbHas pabora no teme «KonebaHus v BOIHbBI) 1
IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CAMOCTOATEJIbHOM PadoThI:
3anonHeHue TabauIbl, CUCTEMATHU3allMsI MaTepHraa;
1. TIlpumeHeHue yabTpa3ByKa
2. TpancdopmaTopsl
3. PamuocBs3e
3
5.9nemenmot keanmosoil puzuxku 16
Tema 5.1 5.1.1 ‘ KBanrtoBas runoresa [lnanka. @orosnekrpuueckuii 3hdexr. 5)
KBanToBbIe .
. KontpoabHasi padora no teme «KBaHTOBBIE CBOWCTBa CBETa» 1
CBOIiCTBa CBETa
Tema 5.2 5.2.1 Monenu crpoenus aroma. OnbIT Pesepdopaa.
ATOM M aTOMHOE 529 CocraB u cTpOEHHE aTOMHOTO sA/1pa. PaanoakTHBHOCTB. PaqnoakTUBHbBIE U3ITy4YEHUS 9
AP0 U MX BO3JICHCTBHE HA UBBIE OPTaHU3MBI.
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KonTposabHasi padora o reMe «ATOM U aTOMHOE SJIPO»

IIpumepHas TeMaTHKAa BHeayAUTOPHOI CaMOCTOSATEJIbHOI padoThI:
3arnosHeHHe TabIMLIbI, CUCTEMAaTH3alMsI MaTepuaa;

ok wbnE

W13

DOTO3IEMEHTBI M UX TPUMCHCHHE

OreiT JlebeneBa

Omsit Pezepdopna

[TpumeHeHHe a3epa.

[TpuMeHeHNE PaOAKTUBHBIX H30TOIOB
buonoruueckoe neicTBUE paIMOAKTHBHOTO U3JTydCHUS

6.Bcenennasn u eesgonroyusn

Tema 6.1
Bcenennas u ee
IBOJIIOIIUSA

6.1.1

Crpoenne u pazsurue Beesrennoii. Mogens paciuupsitonieiics BeeneHHOM.

6.1.2

IIpoucxoxnenne CoHeunoii cucrembl. CoBpeMeHHast pu3nveckast KapTuHa MUpPA.

KountposbHnas padora no teme «IBosmonus BeeneHHon»

IIpumepHas TeMaTHKA BHEAYIMTOPHOI CaMOCTOATE/IbHOI padoThI:
3amonHeHne TaOJIUIBI, CUCTEMATH3AIIHSI MaTepHaa;
1. Tlmanersr COMHEYHON CHCTEMBI

JuddepeHupoBaHHBIN 3a4eT
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XapaKTepHCTHKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYACHTOB

Conep:xanue
o0y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

duszuka

Bseneunue

PazButue criocobHOCTEH SICHO M TOYHO U3JaraTb CBOM MBICIIH,
JIOTUYECKU 0OOCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIPUHUMATD U
aHAJM3UPOBATh MHEHHS COOECETHUKOB, TPU3HABAS IIPABO JIPYTOTO
YeJI0BEKa HAMHOE MHEHUE.

[IpuBeeHre TPUMEPOB BIUSHUS OTKPHITHH B PU3UKE HA TIPOTPECC B
TEXHUKE U TEXHOJIOTHH IPOU3BOJICTBA

MexaHuka

Kunematuka

O3HakoMJIEHHE CO CIOcO0aMM OMMCAHUSI MEXaHUYECKOTO
JIBMKCHHS,0CHOBHOM 3a/1adeii MEXaHUKH.

N3yuenne OCHOBHBIX (PU3MUECKUX BEIMYMH KUHEMATHUKHU:
IIepEMELLEHUS], CKOPOCTHU, YCKOPEHMUSL.

HabntoneHne oTHOCUTENbHOCTH MEXAaHUYECKOT O IBUKECHHUS.
DopMyIUpOBaHUE 3aKOHA CII0KEHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHEWHOTO IBHKEHUS
(Ha mpumepe cBOOOAHOIO Na/ICHUS TE) U PABHOMEPHOTO
JBUKCHUSITENIA 10 OKPY>KHOCTH.

[TonnMaHme cMBICITa OCHOBHBIX (PU3MUYECKUX BEIWYHH,
XapaKTEepU3YIOIIUX PABHOMEPHOE IBHIKEHUE TeJIa 10 OKPYKHOCTH

JnHamuka

[Tonnmanme cMbIciIa TaKuX (PU3NIECKUX MOJAETICH, KaK
MaTEpHUaIbHAsATOUKA, MHEPLUAIbHASI CUCTEMA OTCYETA.

N3mepenue maccol Tena pa3inyHbIMU criocodamu. M3mepenue
CHJIB3aUMOJICHCTBUSA TeJl. BplunciieHne 3Ha4YeHUs] YCKOPEHHUs Tel 110
W3BECTHBIM 3HAYECHUSIM JCHCTBYIOLIUX CUI U MAcC Tell.

YMeHue paznuyaTh CUILYy TSDKECTH U Bec Tena. OObsiCHEHue U
[IPUBEICHNUE IPUMEPOB SIBIICHUS HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX MOHATHUH, (HOPMYI U 3aKOHOB TUHAMUKHU

K PEIICHHUIO 3a/1a4

3aKOHBI COXpPAaHCHUA
B MCXAaHUKEC

OObsicHEeHHE PEaKTUBHOTO JBUKECHHS HA OCHOBE 3aKOHA
COXpaHEHUAUMITyJIbca. [[puMeHeHre 3akoHa COXpaHEHUSI UMITYJIbCa
JUISL BBIYMCIICHUS] U3MEHEHUM CKOPOCTEM TEN IIPU UX
B3alMOJEHCTBHAX.

Brruncnenme paboThl CUIT M U3MEHEHUSI KHHETUYECKOW SHEPTUU Tena.
Brrunciienne noTeHIHAIbHON SHEPTUU TEJ B TPABUTALIMOHHOM TI0JIE.
XapakTepuCTUKA NMPOU3BOAUTEIBHOCTHA MAIIUH U JBUTATEIIEH C
HMCIOJIb30BAHNEM MTOHSITHS MOIITHOCTH

OcHOBBI MOJICKYJISIPHOM (PM3HKH H TEPMOJAMHAMHUKH

MonekynsipHas pusnka

DopMyIMpPOBaHUE OCHOBHBIX MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUH. BBINOIHEHNE SKCIIEPUMEHTOB, CITYKaIUX
000CHOBaHHEM MOJIEKYJIIpHO-KHHETHUYeckoi Teopun. Habmonenue
OpOYHOBCKOTO JIBHKEHUS U siBJIeHUS Tuddy3un.

OmnpeneneHue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU
Ha OCHOBaHUM yPaBHEHMS COCTOSHUS UJI€AJIbHOTO Ta3a.
[IpencraBnenue B BUjae rpaduka U30XOpHOT0, H300apHOTO U
HU30TEPMHUYECKOr0 MPOIECCOB. BhIunciieHne cpeagHell KWHETUYEeCKON
SHEPTUUTEILIOBOTO JBUKEHUS MOJIEKYJI I10 U3BECTHOU TEMIIepaType
BEILIECTBA.

W3mepenne BIaKHOCTH BO31yXa
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TepMmoauHamuka

DKcrnepuMeHTAIbHOE HCCIIeI0BAaHUE TETIJIOBBIX CBOMCTB BELIECTBA.
Pacyer konudecTBa TEMIOTHI, HEOOXOAMMOTO IS OCYIIECTBICHUS
Ipoliecca MpeBpalleHus BeulecTBa U3 OJJHOTO arperaTHOro COCTOSTHUS
B JIpyToe€.

Pacuer n3meHeHust BHyTpeHHEH SHEPrUH Tel, paboThl U MepEeaaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHM TEPBOI0 3aKOHA TEPMOIUHAMUKHU.
OO0bscHeHHEe TPUHIIUIIOB ICUCTBUS TEIUIOBBIX MAIIMH

OcCHOBBI JICKTPOAUHAMUKH

DJIEKTpOCTaTHUKA

Boruncnenue cui B3aMMOAECHCTBHS TOUEYHBIX DJIEKTPUUECKUX
3apsA0B.

Brruncnenue HanpsKEHHOCTH M TOTEHIMANIA 2JIEKTPUYECKOT0O OIS
OJIHOT'O U HECKOJIBKMX TOYEUYHBIX 3aps10B.

W3mepenue pa3HOCTH MOTEHIUAIIOB.

IIpuBeneHne npuMepoB IPOBOJHUKOB, TUIIEKTPUKOB U
KOHJIEHCATOPOB.

Habntonenue siBieHUs 3J€KTPOCTATHUECKON MHTYKIIH U SIBICHUS
MOJISIPU3ALUU JUDJIEKTPUKA, HAXOJALIETOCS B 3JICKTPUYECKOM I10JI€

ITocTosSHHEBII TOK

N3mepenne MoiHOCTH JekTpuueckoro Toka. Mamepenue 3/1C u
BHYTPCHHETO CONPOTHUBIICHHSI ICTOYHHUKA TOKA.

COop u ucTbITaHKUE NEKTPUUYECKUX LIETIEH C pa3IMYHbIM
COCJIMHEHUEMIIPOBOIHUKOB, PacUeT UX NMapaMeTPOB

MaruurtHoe noJe

HaGmronenue neiicTBUS MarHuTHOTO TOJISI HA IPOBOJIHKK C TOKOM,
KapTUHOK MarHUTHBIX MOJEH.

DopMyJIMPOBAHUE NTPABUIIA JIEBOW PYKH JJI ONPEICTICHUS
HalpaBJICHUs CUJIbl AMIiepa.

Brrunciienune cui, 1€MCTBYIOIIMX HA TPOBOAHUK C TOKOM B
MarHUTHOMIIOJIE, OOBSICHEHHE TTPUHIINIA JeHCTBHS
3JIEKTPOIBUTATEIIA.

WccnenoBanue siBIeHUs 3J1€KTPOMArHUTHOM MHIYKIIUU

KoJje0anusa v BOJHBI

MexaHn4yeckue
KoJIeOAHUS U BOJITHBI

[IpuBeneHne mpruMepoB KOIeOATENbHBIX ABIKESHUH.
HccnenoBaHne3aBUCUMOCTH TIEPHO/Ia KOJIEOaHH MaTeMaTHYECKOTO
MasiTHUKA OT €TOJITMHBI, MACChl U aMIUTUTY/AbI KOJIeOaHHi.
Ornpenenenne yCKOPEHUsICBOOOTHOTO TTAJIEHHUS C TTOMOIIBIO
MaTeMaTHYeCKOro MasiTHUKA.

HaGmronenue konebanuii 3syJariero tena.

[IpuBeneHne 3HAYCHUSICKOPOCTH PACIPOCTPaHEHUS 3BYKa B
pa3IUYHBIX Cpenax.

YMeHnue o0bsICHITh UCIIONIb30BAHNUE YIBTPA3BYKa B MEIUIIMHE

DNeKTpOMarHuTHHIE
KoJie0aHusl U BOJHBI

Hab6mronenue ociyuiorpaMM rapMOHMUYECKHX KOJICOaHUM CHITBI TOKA
B LIEMH.

OObscHEHNE IPEBPAICHNs] SHEPTUU B H1€aIbHOM KOJIe0aTeIbHOM
KOHTYpE.

N3ydenue ycrpoiicTBa u mpUHILIMIIA AEHCTBUS TpaHCPopMaTopa.
AHanu3 cxeMbl Iepeayy JIEKTPOIHEPTHH Ha OOJIBIINE PACCTOSHHUSL.
[IpuBeneHne npruMepoB BUAOB PaIOCBI3U. 3HAKOMCTBO C
YCTPOMCTBAMM, BXOIALIMMH B CHCTEMY PaJHOCBA3H.

OO6cyxaenrne 0COOEHHOCTEN PacIpOCTpaHEHUS PATMOBOTH

CBeTOBbBIE BOJIHBI

[IpumeHeHne Ha IPaKTUKE 3aKOHOB OTPaKEHUS U MPEIIOMIICHUS CBETa
MIPUPELICHUHN 3a]1a4.

Ha6monenue siBiaenus tudpakiuuu U TMCIEPCUN CBETA.

YMeHue cTpouTh H300paeHus IPEIMETOB, JaBaeMble JTMH3aMHU.
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\ Pacyer onTH4ecKON CUIIbI JIMH3bI

DJIeMeHThI KBAHTOBOMH QU3NKH

KBauToBbIe cBOMCTBA
CcBeTa

Hab6monenue dortosnekrpuueckoro sddexra.
Pacuer MakcUMaIbHOMKUHETUYECKON SHEPTUH JIEKTPOHOB IpU

dhoTodrddekre

duszuka aroma

dopmynupoBanue nocrynaroB bopa. Habmonenue nuneituatoro

1 HETIPEPBIBHOTO CIIEKTPOB.

Pacuer yacToThl 1 JAJIMHBI BOJIHBI UCITYCKAaCMOI'0 CBETA IIPU MEPCXOAC
aToMa U3 OJIHOTO CTallMOHAPHOI'O COCTOSHUSA B JIPyToOe€.

OOBsicHeHHE PUHIIMIIA ICHCTBHS Ja3epa

®dusnka aTOMHOTO SApa
U DJIIEMEHTapPHBIX
YaCTHI]

Habmronenue tpexos anbda-yactul] B kamepe BuiabcoHa.
Perucrpanus saepHbIX U3JIy4€HHUN C IOMOIIBIO cYeTUHKa [ 'elrepa.
Pacuer sHeprum cBs3M aTOMHBIX sIZIEP.

[lonnmaHMe IEHHOCTH HAyYHOI'O [T0O3HAHUSI MUPA HE BOOOILE AJIs
YeJIOBEUYECTBA B 1IEJIOM, a JUI KaX10r0 00y4arolerocs JM4YHo,
LIEHHOCTHOBJIA/IEHUSI METOJOM HAyYHOT'O ITO3HAHUS 111 JJOCTUKEHUS
ycIiexaB JH000M BHJIE IPAKTHUECKON JesITeIbHOCTH

BcesieHHas M ee IBOJIIOIUS

CTpoeHue U pa3BUTHE
Bcenennoit

OOBsicHEeHHe MOJICNN pacIIHpsronieiics Beenennoit

IIpoucxoxnenue
ConHeuHOM CUCTEMBI

HaGmonenue 3Be3n, JIynsl u miianer B teneckorn. Habmonenune
COJIHEYHBIX ISATCH C TIOMOIIBIO TEJIECKOIa

Xumusa

BBenenune PackpeiTre BKiIaga XUMUYECKOW KapTUHBI MUDPa B
€AMHYIOECTECTBEHHO-HAYYHYIO KapTHHY MHUpa.
XapakTepuCTUKAa XUMHUH KaK IPOU3BOAUTEIIbHON CHIIBI 001IIeCTBA
Baxueiimme YMeHue 1aTh OnpeIeaeHUe U ONeprupoBaTh CIETyOIUMU

XUMHUYCCKUC ITOHATHUA

XUMUYECKUMHUIIOHATUSAMU: «BEILECTBOY, «XUMHUECKUN IIEMEHT»,
«aToM», «MOJIEKYJIa», «OTHOCUTEIbHbIE aTOMHAsl U MOJIEKYJISIpHAs
Macchbl», KMOH», «AJUIOTPONHUS», «U30TOIBI», «XUMUYECKas CBA3bY,
«QIIEKTPOOTPULIATENBHOCTE), «BAJIECHTHOCTb), «CTEIIEHb OKUCIICHUS,
«MOJIbY», «MOJIIpHAsIMACCa, «MOJISIPHBIH 00BbeM ra3000pa3HbIX
BEIIECTBY, «BEILECTBA MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHS», «PACTBOPBD», «AJIEKTPOJIUTH HEDIIEKTPOIIUTY,
«QIEKTPOIUTUYECKAS JUCCOLMALIUAY, KOKUCIUTEIIbU
BOCCTAaHOBHUTEINbY, OKUCICHUE U BOCCTAHOBIIEHUE), «CKOPOCTh
XUMHUYECKON peakln», «XUMUYECKOE PAaBHOBECHEY, «YTIEPOIHBIN
CKeJeT», «QyHKIIMOHAIbHAs TPYIIay, KA30MEPHsI»

OCHOBHBIE 3aKOHBI
XUMUU

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHUSI MACChI BEIIECTB U
IOCTOSIHCTBA COCTaBa BEILIECTB.

YcraHoBieHNE MPUYUHHO-CIIEICTBEHHON CBA3ZUMEKY COJIEPKAHUEM
ATUX 3aKOHOB U HAMMMCAHWEM XUMHUYECKUX POPMYI U YpaBHEHHIA.
PackpriTue pusnyeckoro cmpiciia cuMBoJIMKH [leproanueckoit
TaOMUIBl XUuMUIeckux demeHToB [I.M1.MenaeneeBa (HoMepoB
3JI€MEHTA,NIEPUO/Ia, TPYIIIBLI) U YCTAHOBICHUE TPUINHHO-
CJIEZICTBEHHOM CBA3UMEXKIY CTPOEHUEM aTOMa U 3aKOHOMEPHOCTIMU
M3MEHEHUS CBOWCTBAJIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB B
MEepUOJIax U IpyIIax.

XapakTepUCTUKA PJIEMEHTOB MaJIbIX MEPHOJIOB MO UX MOJOKEHUIO B
[Tepuonnueckont cucreme JI.M.Menneneesa

OcHOBHBIE TEOPUH
XUMUHU

VcranoBneHne 3aBUCUMOCTH CBOHCTB XMMHYISCKHX BCIIECCTB OT
CTPOCHUSA aTOMOB O6p3.3y}OH_II/IX X XUMHUYCCKUX 3JICMCHTOB.
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XapakTepuCTUKA BAXKHEHIIIUX TUIIOB XUMUYECKHUX CBSI3EH U
OTHOCHUTENIBHOCTH 3TOH TUNoi0ruu. OOBsICHEHUE 3aBUCUMOCTH
CBOMCTBBEILIECTB OT UX COCTAaBA U CTPOCHUS KPUCTATUIMUECKUX
pEeLIEeTOK.

@opMyIHpPOBAHUE OCHOBHBIX IOJOKEHUN TEOPUH JIEKTPOIUTHUECKOM
JMCCOLMAIMU U XapaKTEPUCTUKA B CBETE 3TOW TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@OopMyIMpPOBaHUE OCHOBHBIX ITOJI0KEHUM TEOPUU XUMHUECKOTO
CTPOEHHUSI OPTraHMYECKUX COCAMHEHUMN U XapaKTepUCTUKa B CBETE ITOU
TEOPHUH CBOMCTB BaXXKHEHIINX MPEACTABUTEIICH OCHOBHBIX KJIACCOB
OpPraHUYECKUX COEIMHEHUN

Bakneiimnue Belectsa
Y MaTepUalibl

XapakTeprucTUKa CTPOEHUSI aTOMOB M KPUCTAJJIOB M HA ATON OCHOBE
—O00ImUX PU3NYECKUX U XUMUYECKUX CBOMCTB METAIIJIOB U
HEMETAJIJIOB.

XapakTepucTUKa CocTaBa, CTPOCHUS, CBOMCTB, MOJIYyUYEHHS U
IIPUMEHEHHE BAKHEUIINX HEMETAJUIOB.

XapakTepucTUKa COCTaBa, CTPOCHUS M OOIINX CBONCTB BaYKHEHUIITUX
KJIACCOB HEOPTraHMYECKUX COETUHEHUM.

Onucanue cocTaBa U CBOMCTB BaXKHEUIITNX IIPe/ICTaBUTENEH
OpPTaHUYECKUX COCTMHEHUI: METaHOJIa U ATAHOJIA, CJIOKHBIX A(PHPOB,
KUPOB,MBLI, KAPOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTHI),
MOHOCaxXapu0B(TIIOKO3bI), JUCAXapUIOB (caxapo3bl),
MoJIMcaxapuoB (Kpaxmasau 1eJUTF0JI03bl ), aMUHOKHCIIOT, OEJIKOB,
WCKYCCTBEHHBIX U CHHTETHYECKUX MOJIMMEPOB

XHUMHUYECKUH S3BIK
U CHUMBOJIMKa

Hcnonb3oBanue B yueOHOU U MpodeCCHOHATBHON AESITETbHOCTH
XUMUYECKUX TEPMUHOB U CHMBOJIMKH.

Ha3piBanue n3y4eHHbIX BEUIECTB 10 TPUBUAIIBHOW WUIIU
MEXIyHApPOAHOU HOMEHKIIATYPE U OTPAKEHUE COCTABA 3THX
COEIMHEHUI C MOMOIIBI0 XUMHUECKUX (POPMYIL.

OTpakeHre XUMHYECKHUX MPOIIECCOB C MOMOIIBIO YpaBHEHUHN
XUMHUYECKUX PeaKuii

XUMUYECKUE PEAKIINU

OObscHEHNE CYITHOCTH XUMUYECKUX MPOLIECCOB.
KnaccupukanusxuMu4eckux peakiifii Mo pa3IMyHbIM IPU3HAKAM

XuMu4eckui BrinosnHeHne XUMHUYECKOTO SKCIIEPUMEHTA B ITOJIHOM COOTBETCTBUU
IKCIEPUMEHT C MpaBWJIaMH TEXHUKU 0€30MacCHOCTH.
Habuntonenue, pukcupoBaHue U ONMCaHUE Pe3yJbTaTOB MPOBEAECHHOTO
9KCIIEPUMEHTA
Xumudeckas [IpoBenenue caMoCTOATENBLHOTO MMOMCKAa XUMUYECKON HHpOpMaLiu
uHpopManus C UCIOJIb30BaHUEM PA3TIMUHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

W3/1aHuH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIOJIb30BAHNE KOMITBIOTEPHBIX TEXHOJIOTUH /17151 00pabOTKH 1
nepe1auynxXuMuYeckoi HH(OpMaluY U €€ MPeICTaBICHUS B
pa3nuyHbIX popmax

[TpodunsHOE 1
npodeccuoHaIbHO
3HAYNMOE
cofiepKaHue

OObscHeHrEe XUMUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOAE, OBITY
Y Ha MPOU3BOJICTBE.

CobroieHne MpaBwil SKOJOTHYECKH TPAMOTHOTO ITOBEICHUS B
OKpY>Karollen cpene.

OneHKa BIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIEN CpeIbl

Ha OpPTaHU3M YeJIOBeKa U JAPYTue )KUBbIE OPTaHU3MBI.

Cobmronenue mpaBuil 0€30MacCHOTO OOPAIEHUS ¢ TOPIOYUMH H
TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBAHHUEM.
KpuTtnueckast oneHka J0CTOBEPHOCTH XMMHYECKON HHGOpMaIuuy,
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MOCTYNAIONIeH U3 pa3HbIX HCTOUHUKOB

Bbuoaorus

buonorns —
COBOKYITHOCTb HayK O
JKUBOU

pUPOJIE.

MeToapIHayYHOTO TTO3HAHUB OUOIOTHH

3HAKOMCTBO ¢ 00BEKTaMU U3YUEHUSI OMOJIOTHUH.

BrisiBnenue ponu 61onoruu B pOpMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHBI MUPA U TPAKTHUECKOU EATETHhHOCTH
Jmronen

Knetka

3HAKOMCTBO C KJIETOYHOM TEOPUEN CTPOEHUSI OPIraHU3MOB.
[Tonyuyenue npencraBieHNs O POJIM OPTaHUYECKUX U HEOPTraHUYECKUX
BEILIECTB B KIIETKE.

3HaHUE CTPOCHUS KJIETOK IO pe3yJbTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHe onuchIBaTh MUKPOIIpENaparsl KJIETOK PACTEHUH.
YMeHHnecpaBHUBATh CTPOCHUE KIIETOK PACTEHUIN U )KUBOTHBIX 110
rOTOBBIMMHUKpOIIpEnapaTam

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPraHU3MOB, CTa I
OHTOTEHE3a Ha PUMEPE YeTOBEKa.

3HaHWe IPUYNH, BHI3BIBAIONINX HAPYIICHHUS B PA3BUTHH OPTaHU3MOB.
YMeHue N0Ib30BaThCS TEHETUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOH,
pemaTh MPOCTEHIITNE TeHETHIECKUE 3a/1aUH.

3HaHue 0COOCHHOCTEH HACIIECTBEHHON U HEHACIEICTBEHHOM
M3MEHYHMBOCTH U X OMOJIOTHUECKOW POJIH B IBOJIIOIHMHU YKHBOTO

Bun

YMeHue aHamM3upoBaTh U OIEHUBATh PA3JIMYHBIE TUIIOTE3bI
MIPOUCXOXKACHUS )KU3HU Ha 3eMJIe.

YMeHue npoBOAUTH ONKMCAHKUE 0COOEH OJHOTO BUAA 110
MOp(}oIorHuecKoMy KpUTEPHIO.

Pa3zButue criocoOHOCTEH SICHO M TOYHO M3J1araTh CBOU MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY 3PEHMSI, BOCHIPUHUMATH U
aHAIM3UPOBATH MHEHUS COOCCETHUKOB, IPU3HABASI MPABO JPYTOro
YeJI0BEKa HAMHOE MHEHUE.

YMeHue 10Ka3bIBaTh POJACTBO YEJIOBEKA U MIICKOITUTAIOIIHX,
OOIIHOCT ¥ PaBEHCTBO YEIOBEYECKUX pac

DKOCUCTEMBI

3HaHNE OCHOBHBIX SKOJOTHYECKHX (PaKTOPOB U MX BIUSHUS Ha
OpTraHU3MBI.

3HaHWE OTVIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCHUCTEM.

[Tonmy4yeHne mpeACTaBICHUS O CXeMe SKOCUCTEMBI Ha PHUMEpPe
o6uocdepsl.

JleMOHCTpanysi yMEHUs IIOCTAHOBKY IIEJIeH JesITeTbHOCTH,
IUTAHUPOBAaHUE COOCTBEHHOM JEeSTEIBbHOCTH ISl JOCTHKEHUS
MOCTABJICHHBIXIIEIIEH, TPEABUICHUS BOSMOXKHBIX PE3yJIbTaTOB ITHX
JeWCTBUH, OpraHU3aluU CAaMOKOHTPOJISL ¥ OLIEHKH MOJTyYEHHbIX
Pe3yJIbTaToB.

OOyuenue coOII0ICHUIO TPABUII TOBEJICHUS B IPUPOE, OEpeKHOMY
OTHONICHUIO K OMOJIOTUYECKUM 00BEKTaM (PaCTeHUSIM U AKUBOTHBIM
U MX COOOIIECTBaM) U X OXpaHe
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HNuTepHeT-pecypcesl
www. class-fizika. nard. ru («Knacc!Hast mocka ajist it0003HATEIBHBIX»).
www. physiks. nad/ ru («Du3uka B aHUMAIIHSIX»).
www.interneturok.ru («Bumeoypoku mo npeaMeram MIKOJIbHOU IPOTpaMMBbD»).

www.chemistry-chemists.com/index.html (351eKTpOHHBIH KypHAIT «XUMHUKHA U XHMHUS).

www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBbI TOpEI»).

www.hemi.wallst.ru («Xumus.O0pa3oBaTeIbHbIN CAUT 71 ITKOJIBHUKOBY).

www. alhimikov. net (OOpa3oBaTenbHbBIN CAUT JJIs NTKOJIBHUKOB).

www. chem. msu. su (3aexTpoHHas 6HOIMOTEKA [0 XUMUH).

www.hvsh.ru (kypHan «XuMus B HIKOIIEY).

www. hij. ru (kypHan «XuMHS U KUZHBY).

www.biology.asvu.ru (Bcst 6uonorus. CoBpeMeHHast OHOIOTHS, CTaThH, HOBOCTH,
OubImoTeKa).

www.window.edu.ru/window (Eannoe okHO fgocTyma k 00pa3oBaTeIbHBIM pecypcaM
HNHTtepueTano 6uoaorun).
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