AHHOTAIUA
o0meodpa3oBareabHOl yueoHoi qucunauabl OY .13 EcrecTBo3HaHNe
nast mpogeccuu 43.01.02 ITapuxkmaxep

1.IlacnopT pado4eii mporpaMmmbl
1.1. O6aacTb npuMeHeHHsI padoyeii MPorpaMMbl

PabGouass  mporpamma  oOmeoOpazoBaTtenbHOM — yueOHOW — mucuumimabel  OV][.13
EctecTBO3HaHME SBISETCS YacThIO OCHOBHOW MPOQECCHOHATBHONW 00pa30BaTEIbHOW IMPOTPAMMBI
CpeaHero TpPOQecCHOHATBHOTO O00pa30oBaHUsl MPOrPaMMbl TOATOTOBKH  KBATH(DUIIMPOBAHHBIX
pabounx, cayxamux (OITOIT CIIO ITIKPC) mo npodeccun 43.01.02 [Tapukmaxep.

1.2 Mectro y4eOHOH AWCUMINVIMHBI B CTPYKType OCHOBHOH mpodeccnoHaIbLHOIM
o0pa3oBaTe/IbHON NPOrPaMMBbI:

VYuebnas mucuuiuinHa «EcTecTBO3HaHME» ABISETCS YU4€OHBIM MPEAMETOM IO BHIOOpPY W3
obOsi3arenbHOM  TmpenmeTHor oOmactu  «EcrectBennnie Haykm» ®DI'OC  cpemnero oOiero
obOpasoBaHwUs.

B poheCCUOHATILHBIX 00pa3oBaTeIbHBIX OpraHu3aIusX, peaTn3yroImx
00pa3oBaTeNbHYIO MPOrpaMMy CpeiHero odiiero oopasosanus B npeaenax ocsoerus OITOIT CITO
Ha 0a3e OCHOBHOTrO 00mIero oOpasoBaHus, yueOHas auciuiuinHa «EctecTBO3HaHME» M3y4aeTcsi B
obmieoOpazoBarenbHoM nukie ydeOHoro muaHa OIIOII CIIO na 6a3e OCHOBHOTO 0O0IIEro
o0Opa3oBanHus ¢ mojiyueHueM cpeanero odmiero oopazosanus ([IITKPC).

B yuebnsix mumanax [IIIKPC, mecro y4yeOnoil aucuumiuasl «EcTecTBo3HaHME» — B
cocraBe 00mE00pa3oBaTENbHBIX YYEOHBIX JUCHUIUIMH 1O BBIOOpPY, (OPMHUpPYEMBIX U3
o0si3aTenbHBIX mpeaMeTHbix obmacteit ®I'OC cpemgnero obmero obpasoBanusi, i mpodeccuii
CIIO nnm cienmanpHOCcTelt CITO cooTBeTCTBYROMEro MPOodhuis MPodheCCHOHATHFHOTO 00pa30BaHUsI.

1.3Henrn wm 3agayum y4eOHOW JUCHUIJIMHBI — TpPeOOBaHUS K Ppe3yJbTaTaM
OCBOCHUS Y4eOHOM QM CIUIINHBI:

Conepxxanne paboueit mporpammbl «EcTecTBO3HAHWE» HAIPaBICHO HaA JOCTH)KCHHE
CIEAYIOLIUX LETIEH:

* OCBOEHHE 3HAaHHK O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHE MHUpPa M METOJaX
€CTECTBEHHBIX HAayK, 3HAKOMCTBO C Haubojee BaXXHBIMH HUJESIMU W  JOCTHKECHUSIMH
€CTECTBO3HAHMUSA, OKA3aBIIMMHU  ONPEACISIONIEE  BIMSHHUE HA  pa3sBUTHE  TEXHUKU U
TEXHOJIOTHIA;

* OBJAJICHWE YMEHHUSMU NPHUMEHATHb MOJYUYEHHBIE 3HAHUS IS OOBSICHEHUS SIBICHHIA
OKPYKAIOIIEer0 MHUpa, BOCIPHUATHS HHOOPMAIUK €CTeCTBEHHO-HAYYHOTO H MPOo(dhecCHOHATBHO
3HAYMMOIO COJICp/KAHUS; pa3BUTHE WHTEJUICKTYyaJIbHBIX, TBOPYECKUX
CITOCOOHOCTEN M KPHUTHYECKOTO MBINUICHUS B XOJE TMPOBEIACHUS MPOCTEHIINX HCCIEIOBaHUMH,
aHanm3a SIBJICHUH, BOCTIPUSITUSA u WHTEPIpETAIU €CTECTBEHHO-HAyYHOU
uH(pOopMaLnu;

* BOCHHTaHUE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHWS 3aKOHHOM TPUPOABI U
WCIIOJIb30BAaHUS JOCTUXKEHUW E€CTECTBEHHBIX HAyK JJIsl Pa3BUTHUS LMBWIM3ALUU M TOBBIIICHUS
KavyecTBa KU3HU;

* MPUMEHEHHE ECTeCTBEHHO-HAYYHBIX 3HAHUN B MPO(PECCHOHAIBHON IESITENbHOCTH H
MOBCEIHEBHON KW3HU g oOecrmeueHus: Oe30MacHOCTH KU3HENEATEIbHOCTH; T'PaMOTHOTO



UCTIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHIA; OXpaHbI 3JI0POBBA, OKpYy>Karomiei
CpEIBL.

TpeboBanusi k MpeAMETHBIM pe3ysibTaTaM OCBOEGHMsI 0a30BOr0 Kypca €CTECTBO3HAHHS
JOJI’KHBI OTPAXKATh:
1) chopMupOBaHHOCTH MPEACTABICHHUIN O 1IETOCTHON COBPEMEHHON €CTeCTBEHHOHAYYHON KapTHUHE
MHpa, O MPUPOJEC KaK E€AMHOM LEJIOCTHOH cHuCTeMe, O B3aUMOCBS3M 4YeNOBEKa, MPHUPOIBI U
o0Im1ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoil;
2) BiageHWE 3HAHUSAMH O HauOolee BAXKHBIX OTKPBITHAX M JOCTHKEHHUAX B O0JIACTH
€CTEeCTBO3HAHUS, MOBJIMSABIIMX HA 3BOJIOLHUIO TPEACTABICHUH O MPHUPOJE, HA PAa3BUTHE TEXHUKH U
TEXHOJIOTHI;
3) cpopMUPOBAHHOCTb YMEHHS MPUMEHSATh €CTECTBEHHOHAyYHblEe 3HAHHS ISl OOBACHEHUS
OKpPYKAIOIIMUX SIBJICHHUI, COXpaHEHHs 370POBbsl, oOecredeHus: 0€30MacCHOCTH JKU3HEEATEIbHOCTH,
OepeKHOr0 OTHOLIEHHS K MPHUPOJE, PAllOHAIBHOIO MPHUPOJAONOIB30BaHuUS, a TAK)XKE BBIOJIHEHUS
POJIH IPaMOTHOTO OTPEOUTETIS;
4) cpopMHPOBAHHOCTH MPEICTABICHUA O HAYYHOM METOJAE IMO3HAHUS MPUPOJBl M CPEACTBAX
U3y4eHHs] MeramMHpa, MakpoMHpa W MHUKPOMHpA; BIAJCHHE NPHEMaMH eCTECTBEHHOHAYYHBIX
HaOJII0IeHUI, OTIFITOB UCCIIEIOBAHUN U OIIEHKH JOCTOBEPHOCTH IOJTyYCHHBIX PE3YIIbTaTOB;
5) BnameHWe TOHSATHHHBIM amlapaToM ECTeCTBEHHBIX HAayK, IO3BOJISIIOIIMM II03HABaTh MHD,
y4acTBOBaTh B JHUCKYCCHUSIX IO E€CTECTBEHHO-HAYYHBIM BOIPOCAM, HCIIOJIb30BATh pPa3IHyYHbIC
UCTOYHUKNA WHPOpMAIMU [ TOATOTOBKM COOCTBEHHBIX padOT, KPUTUYECKH OTHOCHTHCS K
coobmenussM CMU, coaeprkammum HaydHYIO HHPOPMAIHUIO;
6) chopMHpPOBAaHHOCTh YMEHUN TMOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOI'O 3HAHUS IS
KaXJIOTO YeJIOBeKa, HE3aBUCHMO OT €ro NpOoQeCcCHOHATBHON NEeATeNbHOCTH, pa3indarh (akThl U
OLICHKH, CPAaBHHMBATH OIICHOYHBIC BBIBOJBI, BUJAETh WX CBS3b C KPUTEPHSIMH OLIEHOK U CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMON LICHHOCTEH.

1.4 Poab yuyeonoii aucuumiaunsi: OY /(.13 EcTecTBO3HAHHE B pelIeHHU OOLIUX Heeil u
3a1a4 cpeJHero o0uero 00pa3oBaHMs COCTOUT B 00ecreYeHNH:

n.3 ®1roc coo

(bopMHpOBaHUs POCCUHCKOM I'pakJTaHCKOW UIEHTUYHOCTH 00Y4arOIINXCS;

COXpaHEHHMsI W  pa3BUTHS  KYJIBTYpHOTO pPa3HOOOpa3Wss W S3BIKOBOTO  HACleaus
MHOTOHaIlMOHaIbHOTO Hapoja Poccuiickoit @enepannu, peanusanuy npaBa Ha U3y4yeHHE POJHOTO
SI3bIKa, OBJIAJICHUE JYXOBHBIMHU IIEHHOCTSIMHU H KYJIbTYpOi MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnn;

BOCIIUTaHUSI W COLHMAIM3ALUN OOYYalOUIMXCS, HUX CaMOMJCHTU(UKALUIO TOCPEICTBOM
JMYHOCTHO ¥ OOIIECTBEHHO 3HAYMMOH JIEATENFHOCTH, COMAIBHOTO U TPKIAHCKOTO CTAHOBJICHHUS;

CO3/IaHUs YCJOBUH Ul pa3BUTUS U caMopealu3aluu oOydaromuxcs, Uit (GOopMHUpPOBaHUS
3JI0pPOBOT0, 0€30MMACHOTO U SKOJIOTUYECKHU 1IeTIeCO00pa3HOro 0opasa KU3HU 00yJaArOIINXCS;

n. 4 ®rocC Coo:

(GopMHpOBaHUS TOTOBHOCTH OOYYalOMIMXCS K CaMOPa3BUTHIO W HEMPEPHIBHOMY
00pa3oBaHmIo;

(dopMHpOBaHHUS aKTUBHON yueOHO-T103HABATEIbHOMN EATEIEHOCTH 00Y4atOLINXCS;

MIOCTPOCHHUST 00pA30BATENBHON JEATEIBHOCTH C YYETOM WHAWBHUIYAIBHBIX, BO3PACTHBIX,
MICUXOJIOTHYECKUX, (PU3UOJIOTMUECKUX 0COOEHHOCTEH 1 310pOBbs 00yUarOIINXCS;

n. 5 ®IocC COO:

CTaHOBJICHUS] JIMYHOCTHBIX XapPaKTEPUCTHK BBITYCKHUKA: JIOOSIIEr0 CBOW Kpal M CBOIO

Ponguny, yBakaromuii cBOM HapoJ, €ro KyJlbTypy M JyXOBHBIE TPaJHMIMM; OCO3HAIOLIETO U
NPUHUMAIOIIETO TPATUIMOHHBIE LEHHOCTH CEeMbH, POCCHICKOrO TpaKIaHCKOTO OOIeCTBa,
MHOTOHAIIMOHAJIBHOI'O POCCUICKOI0 Hapoja, Y€JI0BEUECTBA, OCO3HAIOLIETO CBOK CONPUYACTHOCTh
cynpbe OrtedecTBa; KpPEaTUBHOIO M KPUTHUYECKH MBICISINErO, aKTUBHO U IIEJE€HAIPABICHHO
MO3HAIOLIET0 MHpP, OCO3HAIOIIEr0 LEHHOCTh OOpa30BaHUS M HAyKH, TpyZla M TBOPUYECTBA JUIS
YeJioBeKa M O0IeCTBa; BJIAJICIOIIEr0 OCHOBAMHU Hay4YHBIX METOJIOB IIO3HAHUS OKPYKAIOLIEr0 MHpA;



MOTHUBHUPOBAHHOTO HAa TBOPYCCTBO U MHHOBAIMOHHYIO ACATCIIbBHOCTh; TOTOBOI'O K COTPYAHHUYCCTBY,
CITOCOOHOTO  OCYIICCTBJIATh  YUEOHO-HMCCIEAOBATEIIBCKYIO, MPOCKTHYI0O W  HMH(POPMAIMOHHO-
MIO3HABATENBHYIO  JICATENIFHOCTh; OCO3HAIOMIET0 ce0si JIMYHOCTHIO, COIHAIBHO AKTHUBHBIN,
YBKAIOMIMK 3aKOH W MPABOIOPSAOK, OCO3HAIOMIETO OTBETCTBEHHOCTh MEPE CEMbE, OOIIECTBOM,
rOCyJapCTBOM, YEJIOBEYECTBOM; YBAXKAIONIETO MHEHHE JPYTrUX JIIOJICH, YMCIOIIEro BECTH
KOHCprKTI/IBHBIﬁ Aauainor, AOCTHUIraTb B3aMMOIIOHUMAaHHA W YCIICIIHO B3aHMOHCﬁCTBOBaTB;
OCO3HAHHO BBINOJHSIOMIETO W TMPOMATaHIUPYIOIIET0 IpaBHja 3J0pOBOr0, OE€30MacHOro |
HKOJIOTHYECKU IIeTIeCO00pa3HOro o0pasza >KHU3HM; MOJATOTOBICHHOTO K OCO3HAHHOMY BBIOODY
npodeccuu, TMOHHMAMIIETO 3HAYCHHE MPOPECCHOHAIBHON JEATEIBHOCTH JUIsl 4YEJOBeKa U
o011ecTBa; MOTHBHPOBAHHOTO HA 00pa30BaHKHE U caMOOOpa30BaHUE B TCUCHUE BCCH CBOCH JKHU3HH.

KoJsin4ecTBO 4acoB Ha 0CBOeHUE Padoyeil MPOrpaMMbl Y4eOHOM T CIIANIJINHbBI
OVY/. 13 EcrecTBO3HAHHE:
MaKCHUMaJbHast yueOHas Harpyska oOyuatomierocs — 270 yacos,
BKIItOUasi: o0s3aTenbHas ayquTopHas yueOHas Harpy3ka oOydatomierocs — 180 gacos;
caMocCTosTelIbHAas paboTa oOyuatomerocs — 90 yacos.



MuUHHCTEPCTBO 00pa30BaHUsl, HAYKH H MOJIOAE/KHOH MOJHTHKH
Kpacnonapcekoro kpas
T'ocyaapcrBennoe GroKeTHOe NpodeccHoHaIbHOEe 00pa3oBaTe/IbHOE Yy UpeKIeHHe
KpacHonapcekoro kpasi
«YcrneHCKU TEeXHHKYM MeXaHH3aluH H NPogeccHOoHAaTbHBIX TE€XHOJOTHH»

PABOYAS IIPOI'PAMMA

ob6ieodpasoBaTebHoii yueonoi aucunminnbl OY/1.13 EcrectBosHanue

s npodeccuii: 43.01.02 [apukmaxep

2020r.



YTBepxieHa
PaccmoTpena
MeTtoanuecKoi KOMUCCHEN
Hpe cenarelib

H.H. benosa

E.}O.®enopenko 7 ,
«28» aBrycra 2020 r «31» asrycrd 2020 1.
M.IT
PaccmoTtpena

Ha 3ace/IlaHuHM 1eJ1ar0rM4ecKoro coBeTa
nporokon Ne 1 ot «31» aBrycra 2020 r.

PaGouast mporpamma OYJ1.13 EcrectBosnanne paszpaboTaHa Ha OCHOBE (peaepajbHOro
FOCYapPCTBEHHOTO - 00PA30BATENBHOIO CTaHAApTa CPeHEro (IOJIHOro) oOIero o0OpazoBaHus
(npukaza Munobpuayku Poceun ot 17 masg 2012 r. Ne 413 «O0 yrBepKICHHH benepaabHOTO
FOCYIapCTBEHHOTO 00pa3oBaTe/IbHOrO CTaHAapTa CPeaHero (MojHoro) oduero odpasoBaHus» H
npukasa MunoGpuayku Pocenn ot 29 nexabps 2014 r. Ne 1645 «O Brecenuu W3MEHEHHUH B IIpHKa3
MunHuncTepeTBa 06pasosanust W Haykn Poccuiickoit ®@enepain o1 17 Mas 2012 r. Ne 413 «O6
yTBEpKAeHUH  (elepalbHOro  rocyJapCTBEHHOro — 00pa3oBaTeIbHONO  CTaHiapra  CPEAHEro
(ostHOrO) 06MIero obpaszoBanus») W [IpiuMepHON mporpammbl 00LIE0Opa3OBATEILHOH yueOHOH
aucnmnbl - «EcTecTBO3HaHHEe» IS NIPO(ECCHOHANBHBIX 00pa3oBaTeNbHbIX — OpraHu3almi
(Pexomenposano desepalbHbIM IOCYIapCTBEHHBIM aBTOHOMHBIM YUPEKACHHCM «®DeiepanbHbli
MHCTHTYT pasBuTus  oOpaszoBanus» (PIAY  «OUPO») ans  peanusaunmu OCHOBHOM
npodeccronanbHoi oopazosarenbHoi mporpamMmbl CITO Ha 6ase 0CHOBHOTO obuiero odpazoBaHus
¢ ToJydeHHeM cpejHero obmero obpasosanus Ilporokon Ne 3 ot 21 wmrwons 2015 r;
PerHCTpalHOHHbIA HOMep peliensun 374 ot 23 uions 2015 r. ®T'AY «DUPOy») s mpodeccuu
43.01.02 ITapuxkmaxep

Opranuzanus pa3padoTYHK:
["ocynapcTBenHOE OIO/DKETHOE MPO(eccHoHaibHOe 00pasoBaTe/IbHOC yIPEKICHHE

Kpachoaapekoro kpas «Y CHEHCKHH TeXHUKYM MEXaHH3alluK 1 [1PO(ECCHOHATIbHBIX TEXHOJIOTHI
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1.ITacopt padoueil mporpamMMbI
1.1. OobaacTs npuMeHeHHs padoyeil NPOrpaMMbI

Pabouass  mporpamma  oOmeoOpazoBaTtenbHOM — yueOHOW — mucnumimabel  OV][.13
EcrecTBO3HaHUE SBISETCA YaCThIO OCHOBHOW Mpo(ecCHOHANBbHOM 00pa30BaTeNbHONW MPOTPAMMEI
CpeaHero TMpPOQecCHOHATBHOTO O00pa30oBaHUsl MPOrPaMMbl TOATOTOBKU — KBATH(DUIIMPOBAHHBIX
pabouux, coyxamux (OITOIT CITIO IITKPC) no npodeccun 43.01.02 IMapukmaxep, pazpaboTaHHOI
Ha OCHOBE.

1.2 Mectro y4eOHOH AWMCHMILVIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHAJLHOM
o0pa3oBaTe/IbHON MPOrPaMMbI:

VYuebnas mucuuiuinHa «EcTecTBO3HaHME» ABISETCS YUYEOHBIM NMPEAMETOM IO BHIOOpPY W3
obOsi3arenpHOM  mpenMmeTHor oOmactu  «EcrectBenHblie Haykm» DI'OC  cpemnero obmero
o0OpazoBaHwUsI.

B npodeccunoHambHBIX o0pa3oBaTeNbHbIX OpraHu3aIusiX, pealn3yIoNmx
o0pa3oBaTeNnbHyI0 MIPOrpaMMy CpeliHero oomiero oopazosanus B npenenax ocsoenus OIIOIT CITO
Ha 0a3e OCHOBHOrO 0011ero oopazoBanusi, yueOHas qucHumuinHa «EcTecTBO3HAHUE) M3ydaeTcs B
obmieooOpazoBarenpHoM mukie ydeOHoro mmiaHa OITOIT CIIO wa 6a3e OCHOBHOTO OONIETO
o0Opa3oBaHUs C MOy4eHHEM cpenHero obmiero oopazosanus (ITIIKPC).

B yuebnsix muanax [IIIKPC, mecro y4yeOnoil aucuumiuasl «EcTecTBo3HaHME» — B
cocraBe 00mEO0pa3oBaTENbHBIX YYEOHBIX JUCHUIUIMH 1O BBIOOpPY, (OPMHUpPYEMBIX U3
o0s3atenpHbIX npeaMeTHbIX obnacter ®I'OC cpemnero obmiero oOpasoBaHus, A MpodeccHii
CIIO unu cnenuansHocteir CIIO cootBercTBYIOMIETr0 Mpoduiist mpodheccCuoHanTsHOro 00pa3oBaHuUs
U HallpaBJieHa Ha ()OPMHUPOBAHUE OOLIMX KOMITCTEHIINNA:

OK 1. [ToHnmMaTh CYyIIHOCTh M COIHAIBHYIO 3HAYUMOCTH CBOEW Oymymiei mpodeccuu,
IIPOSIBJIATH K HEW YCTOMYMBBINA MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESITENBHOCTb, UCXOM M3 IIENIM U CIIOCOOOB ee
JOCTHKEHUS, ONIPENIETICHHBIX PYKOBOAUTEIIEM.

OK 3. Ananu3upoBaTh pabodyl0 CHUTYallUlO, OCYIIECTBIATH TEKYIIMH M HTOTOBBIH
KOHTPOJIb, OLIEHKY M KOPPEKIHI0 COOCTBEHHOM JEATENbHOCTH, HECTH OTBETCTBEHHOCTh 3a
pe3ysbTaThl CBOEH pabOTHI.

OK 4. OcymectBnare mnouck wuHdopmaiuu, HeoOxoaumon s 3(PEeKTUBHOTO
BBITNIOJTHEHUSI TPOPECCHUOHAIBHBIX 3a]1a4.

OK S. UHcnonb3oBaTh  HMHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJIOTMH B
pohecCuOHABHON NeSTENbHOCTH.

OK 6. PaGorath B KkoMaHzae, 3(PQPEKTUBHO OOMIATHCS C KOJUIETaMH, PYKOBOJCTBOM,
KIIMEHTaMH.

OK 7. UcnonHATh BOMHCKYIO OOSI3aHHOCTb, B TOM YHCJI€ C IPUMEHEHHEM IOJIy4YEHHBIX
npodecCHOHATBHBIX 3HaHUH (1151 FOHOLIEH).

1.3 Hean wm 3agaum y4eOHOIl JUCHUILUIMHBI — TpeGOBaHHA K pe3yJjbTaTaMm
OCBOCHUS Y4eOHOM IMCIUILINHBI:
Conepxxanne paboueit mporpammbl «EcTecTBO3HaHWE» HAIpaBICHO Ha JOCTH)KCHHE
CIEAYIOLIUX LETIEH:

* OCBOCHME 3HAHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpa M METOoJax
€CTECTBEHHbIX HAyK; 3HAKOMCTBO ¢ HauOoyiee BaXHbBIMM UJCSIMH U  JIOCTH)KEHUSMU



€CTECTBO3HAHMS, OKAa3aBIIMMM  OIpEAEIAIoNlee  BIMSHME HAa  pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

* OBJaJEHWE YMEHHUSMU NPHUMEHATHb MOJIyYEHHBIE 3HAHUS JUII OOBACHEHUS SIBJICHUI
OKpPY’KAIOIIer0o MHUpa, BOCHPUATHS HHOOPMALUKM €CTECTBEHHO-HAYYHOTO M MpOodhecCHOHAIBHO
3HAYUMOIO COJIEpIKaHUS; pa3BuTHe WHTEJUIEKTyaJIbHBIX, TBOPYECKUX
CIIOCOOHOCTEN M KPUTMYECKOTO MBIIUIEHUS B XOJI€ IMPOBEACHUSA IPOCTEMIINX HCCIEIO0BaHUM,
aHaiu3a SIBIICHUH, BOCIIPUATHS u MHTEpIIpETALUU €CTECTBEHHO-HayYHOU
uHpOpMaLnu;

* BOCIHTaHHE YOECKJCHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHOW TIPUPOABI U
UCIIOJIb30BAaHUsl JOCTH)KEHUM E€CTECTBEHHBIX HAyK Ui PAa3BUTHUsS LMBWIW3ALUUU W ITOBBIIICHUS
KaueCTBA KU3HMU;

* MPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUI B NPO(PECCHOHAIBHON AESITENbHOCTH U
MOBCEIHEBHON KH3HU Jid oOecrieuyeHus: 0e30MacHOCTH KU3HENEATEIbHOCTH; TPaMOTHOIO
MCIIOJIb30BaHUs COBPEMEHHBIX TEXHOJIOTHH; OXpaHbl 3J10pOBbBS, OKpYyKaroIen
CpEJBL.

TpeGoBanust K MpEIMETHBIM pe3yJibTaTaM OCBOCHHUS 0a30BOTO Kypca €CTECTBO3HAHUS
JOJIKHBI OTPAXKATh:

1) chopMupOBaHHOCTH MPEACTABICHUI O 1EJTOCTHOW COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHUHE
MHpa, O IPUPOAE KaK E€IMHOM LIETOCTHOM CHUCTEME, O B3aUMOCBS3M YEJIOBEKAa, MPUPOIbI M
o011ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoii;

2) BrnajeHWe 3HAHUSAMH O HauOoliee BaXXHBIX OTKPBITHSIX U JOCTHXKEHHSX B 001acTu
€CTECTBO3HAHMSI, MOBJIUABIIUX HA 3BOJIOLMIO NPEICTABICHUN O MIPUPOJE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHIA;

3) chopMUPOBAaHHOCTh yMEHHUSI TPHUMEHSATh €CTCCTBEHHOHAYYHBIC 3HAHUS JUISI OOBSICHEHUS
OKpYXKaloIIMX SIBJICHUI, COXpaHEHUs 37]0pOBbsl, 0OecreueHus: 0€30MaCHOCTH KU3HEAESATEIIbHOCTH,
OepeHOro OTHOLIEHUS K MPUPOAE, PAllMOHAIBHOIO MPUPOAOIIOJIB30BAHNS, @ TAKKE BBIIOJHEHUS
POJIU TPAaMOTHOTO MOTPEOUTEIS;

4) cpopMHPOBAHHOCTH MpPEJCTABICHUH O HAyYHOM METOJAE MO3HAaHUS MPUPOJBl U CpeACTBax
W3Y4YEHHs MeEraMmpa, MakpoMupa W MHMKPOMHUDA; BJIaJE€HHE IpPUEMAMH €CTECTBEHHOHAYUYHBIX
HaOJIr01eHU , OMBITOB UCCIIEIOBAaHUN U OLIEHKH JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3ybTaTOB;

5) BiajeHWe NOHATUMHBIM aNnaparoM €CTECTBEHHBIX HayK, IMO3BOJISIIOIIMM IIO3HaBaTb MHUD,
y4acTBOBaTh B JHUCKYCCUSIX II0 €CTECTBEHHO-HAY4YHBIM BONpPOCAM, HCIIOJIb30BATh pa3iMYHbIC
UCTOYHUKNA WHGOpMAlMU JJs TOJATOTOBKM COOCTBEHHBIX pabOT, KPUTHMUECKH OTHOCHUTHCA K
coobmenusiMm CMU, conepskamumM HayqHy0 HHGOPMAIIHIO;

6) chOpMHPOBAHHOCTb YMEHHMH IMOHMMATh 3HAYMMOCTb ECTECTBEHHO-HAYYHOTO 3HAHMS IS
KaX/I0OT0 4eJloBeKa, HE3aBUCHMO OT €ro NpoQecCHOHATIBHOM NeATeNbHOCTH, pa3indarh (akThl U
OLICHKH, CpPaBHMBaTh OLICHOYHBIE BBIBOJBI, BUACTh HX CBA3b C KPUTEPUSMU OLEHOK M CBA3b
KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEN.

1.4 Poab yuyeonoii aucuumiaunsi: OY /(.13 EcTecTBO3HAHUE B pelIeHHU OOLIUX Heieil u
3a1a4 cpeJHero o0uero 00pa3oBaHus COCTOUT B 00ecreYeHNH:

n.3 ®1roc Ccoo

(bopMHpOBaHUS POCCUHCKON IpaXkTaHCKOW UAEHTHYHOCTH 00Y4JaIOLINXCS;

COXpaHEHMsI U pa3BUTUS KYJIbTYpPHOTO pPa3HOOOpazusi U SA3BIKOBOTO  Hacleaus
MHOTOHallMOHAJIBHOTO Haponaa Poccuiickoit ®denepanum, peaan3alyuy IpaBa Ha U3y4YEHUE POJHOTO
A3bIKa, OBJIAJIEHUE TyXOBHBIMU LIEHHOCTSMH U KYJIbTYpOil MHOIOHallMOHAJILHOTO Hapoa Poccun;

BOCIIUTaHUSI W COLUMAIM3ALUN OOYYaIOUIMXCS, HMX CAMOMJEHTHU(UKALUIO MOCPEICTBOM
JMYHOCTHO U OOIIECTBEHHO 3HAYUMOM J1eATEIbHOCTH, COI[UAIBHOTO U IPAXKAAHCKOTO CTAHOBIICHUS;

CO3/IaHUs YCJIOBUN [UIS Pa3BUTUS U caMopealu3alui o0ydaromuxcs, Uit (GOpMUPOBAHHS
3I0pOBOT0, 0€30TTaCHOTO U YKOJIOTHYECKH I1E7I€CO00pa3HOTO 00pa3a KU3HU 00yUJarOIIUXCS;

. 4 ®1rocC Coo0:



GopMHpOBaHUS TOTOBHOCTH  OOYYalOIIMXCS K CaMOPa3BUTHIO W HENPEPHIBHOMY
00pa30BaHMIo;

(dbopMHUpPOBaHMS AKTUBHON y4eOHO-TTI03HABATEIBHOM NEITEIILHOCTH 00YJIarOITUXCs;

MOCTPOCHUA O6paBOBaTCJIBHOI>'I ACATCIIBHOCTU C YUYCTOM MUWHAWUBUAYAJIbHBIX, BO3PACTHBLIX,
MICHXOJIOTHYECKUX, (PU3UOJIOTHUECKIUX 0COOCHHOCTEH U 37J0POBbsl 00YJarOIINXCS;

n. 5 ®roc Coo:

CTAaHOBJICHUS] JIMYHOCTHBIX XAapPaKTEPUCTHK BBITYCKHHUKA: JIOOSIIEro CBOM Kpail UM CBOIO
Ponuny, yBaxaromuii cBOM HapoJ, €ro KyilbTypy M JAyXOBHbIE TpPaJAMLUHU; OCO3HAIOIIEr0 M
IPUHUMAIOIET0 TPAJULMOHHBIE LEHHOCTH CEMbH, POCCUICKOrO TIpa’KAaHCKOTro OOLIeCTBa,
MHOTI'OHAIIMOHAJILHOTO POCCHMCKOr0 Hapo/a, 4Yel0BE4YeCTBAa, OCO3HAIOLIET0 CBOI CONPUYACTHOCTD
cynp0e OrtedecTBa; KpPEaTUBHOIO M KPUTHYECKU MBICIAIIErO, AKTMBHO U II€JICHANPABIEHHO
IIO3HAIOIETO MHpP, OCO3HAIOLIETO LIEHHOCTh OOpa3oBaHMS W HAyKH, TPyJa U TBOpUYECTBA IS
4eJI0BeKa M OOIIECTBA; BIAJICIONIET0 OCHOBAMU HAYYHBIX METO/JOB ITO3HAHUS OKPYXKAIOLIETO MUPA;
MOTHBHPOBAHHOT'O Ha TBOPYECTBO U MHHOBALIMOHHYIO JI€SITEIbHOCTD; TOTOBOI'O K COTPYIHUYECTBY,
CIIOCOOHOTO  OCYHIECTBIIATh  Y4E€OHO-UCCIIEIOBATENBCKYIO, IPOEKTHYI0 M HH()OPMAIMOHHO-
IIO3HABATENIbHYIO  JIEATENIBHOCTh; OCO3HAIOIIEro ce0s JIMYHOCTBIO, COLMAIBHO AaKTHUBHBIH,
YBaKAIOIIMKA 3aKOH U MPaBOIOPAI0K, OCO3HAIOIIET0 OTBETCTBEHHOCTh IEpe]l ceMbel, 00IIeCTBOM,
roCyJapCTBOM, YEJIOBEYECTBOM; YB@KAIOLIETO MHEHHE JpPYruxX Jrojied, YMEIOIero BecTU
KOHCTPYKTUBHBIH JAMajoOr, JOCTHraThb B3aHMMOINOHUMAHHS U YCIELIHO B3aWMOJICHCTBOBATH;
OCO3HAaHHO BBINOJHSIOMIEI0 M MPOMAraHIUPYIOLIEro IpaBuja 3J0pOBOro, 0O€30MacHOro |
HKOJIOTUYECKU 11eJecCO00pa3Horo obpasa KHU3HM; MOJArOTOBICHHOTO K OCO3HAHHOMY BBIOODY
npodeccur, MOHMMAIOIIETO 3HAYEHHE MNPO(ECCHOHAIBHON MAEATEIbHOCTH JJIsl YelOBEKa U
o01ecTBa; MOTUBHPOBAHHOTO Ha 00pa30BaHUE U caMOOOpPa30BaHUE B TEUCHHE BCEH CBOCH JKU3HHU.

OcBoenue coxaepkanusi y4deOHOW  gucuuIuiiHbel — «EcTecTBo3HaHWe»  oOecrieynBaeT
JOCTH)KEHUE CTYJICHTaMU CIIEAYIOIIUX Pe3yJIbTaTOB:

*TUYHOCIMHBIX:

- YCTOWYMBBI HMHTEpeC K HCTOPUU M JOCTHKEHHMAM B O0JACTH €CTECTBEHHBIX HAyK, YYBCTBO
rOpJIOCTHU 32 POCCUNCKUE €CTECTBEHHbIC HAYKHY;

- TOTOBHOCTb K TMPOJOJDKEHUIO OOpa30BaHWs, TMOBBILIEHUIO KBaTU(pUKAaUKW B H30paHHON
npohecCuOHANBHOM NeSTENbHOCTH C UCIIOJIb30BaHUEM 3HAHUI B 00JIaCTH €CTECTBEHHBIX HayK;

- O0OBEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIMI B OO0JIACTH €CTECTBEHHBIX HAayK JUIs
YyeJloBeKa U 0OIIEeCcTBa, YMEHUE UCIOJb30BATh TEXHOJIOIMYECKUE TOCTHKEHHUS B 00JacTu (PU3UKH,
XUMHHU, OMOJOTMU JUIS TOBBIIIEHHUS COOCTBEHHOI'O HMHTENJIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOU
npodeccuoHaIbHOM J1eSTeTbHOCTH;

- YMeHHME IpPOaHaJM3UpPOBATh TEXHOT'CHHBIE MOCIEACTBHS IJI OKpYXaromei cpelabl, ObITOBON U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEIIOBEKA;

- TOTOBHOCTb CaMOCTOSITEbHO J0ObIBaTh HOBBIE Ji C€0S €CTECTBEHHO-HAay4YHbl€ 3HAHUS C
MCIIOJIb30BaHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(POPMAIUH;

- YMEHHE YIpaBJIsSITh CBOEH MO3HABaTENbHOH AESTEIbHOCTHIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

- yMEHHE BbICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHS B KOMAaHJIE MO PEUICHUIO OO0InX
3aja4 B 00JIaCTH €CTECTBO3HAHMS;

* INYHOCTHBIX Pe3yJIbTATOB OCBOCHHS NNPOrPAMMBbI BOCIIMTAHHUS:

JIP 1 Oco3Haromuii ce0s rpaXI1aHUHOM U 3aIIUTHUKOM BEJIUKOW CTPAHBI.

JIP 2 [lposBasitolinii aKTUBHYIO T'PAKJIAHCKYIO MO3ULHUIO, TEMOHCTPUPYIOIIUN MPUBEPKEHHOCTD
MPUHIMIAM Y€CTHOCTH, MOPAIOYHOCTH, OTKPBITOCTH, SKOHOMUYECKN aKTUBHBIA M YYaCTBYIOIINHI B
CTYAEHYECKOM M  TEPPUTOPUAIIBHOM  CaMOYIpPaBICHHM, B TOM YHUCJIE Ha  YCIOBHSX
JT0OpOBOJIPYUECTBA, MPOAYKTHMBHO B3aWMOJCHCTBYIONIMHA ¥ Yy4YacCTBYIOIIMWA B JEATEIHHOCTH
OOIIECTBEHHBIX OpPraHU3alni.



JIP 3 CoOmromaromuii HOpMBI MPABOIIOPSIIKA, CICIYIONIUN HaeanaM TPa)xKIaHCKOTO OOIecTBa,
oOecrieyeHuss 0€30MacHOCTH, MpaB M cBoOox rpaxknaH Poccun. JlosnbpHBII K yCTaHOBKaM U
MPOSIBIICHUSIM TpEACTaBUTENCH CYOKYJIbTYp, OTIMYAIOIIMA MX OT TPYII C JECTPYKTUBHBIM M
JI€BUAHTHBIM TOBEACHUEM. J[EMOHCTPUPYIOIIUI HENPUATHE U NPEAYNPEKIAIOUINN COLUAIBHO
OIAaCHOE MOBEJICHUE OKPYKAOIIHUX.

JIP 4 TlposiBasomuil 1 JeMOHCTPUPYIOLIUN yBaXKEHHE K JIIOJASIM TPYy/a, OCO3HAIOUIUN IIEHHOCTD
coOctBeHHoro Ttpyna. Crpemsimumiics K (OPMUPOBAHHUIO B CETEBOW Cpelae JUYHOCTHO U
poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEa.

JIP 5§ JlemoHCTpUpYIOIIUI MPUBEPKEHHOCTh K POJIHON KYJIBTYpE, UCTOPUUYECKOM aMsITH Ha OCHOBE
mo0Bu Kk PonuHe, pogHOMYy Hapody, Majod pOJIWHE, MPHHSITHIO TPATUIMOHHBIX IICHHOCTEH
MHOT'OHalIMOHAJIBLHOTO Hapozaa Poccuu.

JIP 6 IlposBistouniuili yBak€eHHE K JIOASM CTApLIETr0 IOKOJEHHUS U TOTOBHOCTh K YYacTHIO B
COLIMAIbHON MOJIEPKKE U BOJOHTEPCKUX JBUKEHUSAX.

JIP 7 Oco3Haromuii mpuoOpUTETHYIO IIEHHOCTh JINYHOCTH YEJIOBEKA; YBAXKAIOIIUNA COOCTBEHHYIO H
YyXXYI0 YHUKAJIBHOCTD B Pa3IMUHBIX CUTYaIUsIX, BO BceX (hopMax M BUAAX JIEATEIbHOCTH.

JIP 8 IlposBistomuii W JIEMOHCTPUPYIOUIMM yBaK€HHE K IPEACTABUTEISIM Pa3IMYHBIX
STHOKYJBTYPHBIX, COLMAJIbHBIX, KOH(PECCHOHAIbHBIX M UHBIX Tpymnin. ConpuUYacTHBIM K
COXpPaHEHHI0, IIPEYMHOKEHUIO U  TPAHCIALMM  KYJbTYpHBIX TpaJulMili U  LEHHOCTeH
MHOT'OHAIIMOHAJILHOTO POCCUHCKOTO rOCy1apCcTBa.

JIP 9 CoOmnroaromumii 1 mponaraHaupyroIui mpaBuia 310pOBOro U 0€30MmacHoro oopasa Ku3HH,
CIOpTa; MPEeAyNpeKAAONMA OO0 MPEOAOICBAIOIIMI 3aBUCUMOCTH OT aJIKOrojisi, Tabaka,
IICUXOAKTHUBHBIX BEILLECTB, a3apPTHBIX UrP U T.J. COXpaHSIOIIMNA ICUXOJOTHYECKYI0 YCTOWYUBOCTD B
CUTYaTHUBHO CJIOKHBIX UM CTPEMUTEIbHO MEHSIOIIMUXCA CUTYalUsX.

JIP 10 3a0oTsmuiics 0 3aIuTe OKPYKAIOMICH Cpebl, COOCTBEHHON M 4y)KOH 0€30IaCHOCTH, B TOM
qucie nuQpoBoi.

JIP 11 [IlposiBistommii yBaK€HHE K OSCTETHYECKHMM IIEHHOCTSM, OOJaJalouIfii OCHOBaMHU
3CTETUYECKOMN KYJIBTYPBI.

JIP 12 Ilpunumaroniuii ceMeliHble LIEHHOCTH, TOTOBBIM K CO3/IaHHI0 CEMbU U BOCHUTAHMIO JETEH;
JEMOHCTPUPYIOLIMN HENPUITHE HACWIMS B CEMbE, YXOJa OT POJUTEIbCKOW OTBETCTBEHHOCTH,
0TKa3a OT OTHOLIEHUH CO CBOMMHU JIETbMHU U MX (PMHAHCOBOI'O COJIEPIKAHUS.

JIn4HOCTHBIE Pe3yJIbTAThI peaJu3aliy IPOrpaMMbl BOCIIMTAHNS,

onpeiesJIeHHbIC 0TPACIeBbIMU TPEOOBAHUSIMH K 1€J10BBIM Ka4eCTBAM JIHYHOCTH
JIP 13 Bemomnustonuii npodeccruoHaibHbIe HABBIKK B c(hepe MapruKMaxepCKOro NCKYCCTBA.
JIP 14 OGecneuynBaromuii 6€30MaCHOCTh KJIMEHTOB, pellarloIuii MpodeccHOHaNbHbIE 3aJaun
MOCPEACTBOM IPUMEHEHHUSI HOPMAaTUBHO-TIPABOBBIX TIOKYMEHTOB, CaHIIMHA.
JIP 15 IlpuoOperaromuii HaBBIKM OLIEHKHM MH(pOpManuu B LU(POBOIl cpene, ee JOCTOBEPHOCTb,
CIIOCOOHOCTH CTPOUTH JIOTMUECKHUE YMO3AKIIIOUEHUS HAa OCHOBaHMHM IMOCTyHarouie nudopmanuu u
JAaHHBIX.
JIP 16 YBaxXUTEIbHO OTHOCALIUIICS K pe3yibTaTaM COOCTBEHHOTO U YYXOro Tpy/a.
JIP 17 IMonyuarommii BO3MOKHOCTb CaMOPACKPBITHSI X caMOpeaIn3anysl INYHOCTH.
JIP 18 IlpuoOGperaroniuii ONBIT JMYHOW OTBETCTBEHHOCTH 3a Pa3BUTHE KOJUJIEKTHBA, HaBBIKOB
OOIIEHUs U CaMOYTIpaBJICHUS.
JIP 19 T'oTOBBIII COOTBETCTBOBaTh OXHUAAHUSIM paboTOJaTeNell: OTBETCTBEHHBIM COTPYIHUK,
JUCHUIUIMHUPOBAHHbIN, TPYJOII0OMBBIN, HalleJeHHbIM Ha JOCTHXKEHHME IIOCTABJIEHHBIX 3ajad,
3¢ (EeKTUBHO B3aMMOJCHCTBYIONUIMI C YJIeHAMH KOMaH]Ibl, COTPYAHUYAIOIINHI C IPYTUMH JIFOJIbMH,
IIPOEKTHO MBICIISALIUN.
JIP 20 IIposBistonuii EHHOCTHOE OTHOUIEHHE K KYJIbTYpE€ M HCKYCCTBY, K KYJIbTYpE peyd H
KYJIbType IIOBEIEHUS, K KpacoTe U TApMOHUMU.
JIP 21 IlposiBasromuii IEHHOCTHOE K CBOEMY 3J0POBBIO M 3/I0pOBBIO OKpykarommx, 30K nu
37I0pOBOM OKPYXAKOIIEH CpeAe U T. 1.

JINYHOCTHBIE Pe3yJIbTATHI PeaJu3alii IPOrpaMMbl BOCIIMTAHNS,
onpenaeneHHble cyobexkToM Poccuiickoii @enepaunu (KpacHogapcekuii kpaii)



JIP 22 [IpusnHatomuii 1EHHOCTh HEMPEPHIBHOTO 00pa3oOBaHMS, OPUCHTHUPYIOIIUICS B
U3MEHSIOMIEMCSl pBIHKE TpyAa, wu30eraoounmii 06e3paboTHIbI, YIPABISIOMMNA COOCTBEHHBIM
npoecCHOHANBHBIM Pa3BUTHEM, pe(IEKCUBHO OLIEHHWBAIOIINWNA COOCTBEHHBIN KM3HEHHBIN OIIBIT,
KPUTEPUHN YCIIEITHOCTH.

JIP 23 DKOHOMHMYECKU aKTUBHBIN, TPEANTPUUMYHMBBINA, TOTOBBIN K CAMO3aHITOCTH.

JIN4YHOCTHBIE Pe3yJIbTAThI PeaJu3aliu NIPOrpaMMbl BOCIIMTAHUS,
onpeeeHHbIE KJIYeBbIMH PadoToaaTEISIMU.

JIP 24 JleMOHCTpUPYIOIIUA TOTOBHOCTh M CIIOCOOHOCTh BECTH JHAIOT C JIPYTUMH JIIOJIbMH,
JIOCTUTaTh B HEM B3aWMOIIOHMMAHUS, HAXOAUTh OOILME LIETU U COTPYAHUYATH JUIS UX JOCTHXKEHUS
B IIPO(heCCHOHATIBHOM I TEIbHOCTH.
JIP 25 TIposBASIONINi CO3HATENBHOE OTHOIICHUE K HEMPEPHIBHOMY OOPa30BaHHIO KaK YCIOBHIO
yCIENHOM nMpodeccuoHalIbHON U 00IIeCTBEHHOM e TEIbHOCTH.
JIP 26 IlposBisitonuii rpakJaHCKOE OTHOIICHHWE K NPOPECCHOHATBHON MESTETBbHOCTH Kak K
BO3MOXKHOCTH ~ JIMYHOTO  y4yacTHUSi B pELIEHUH  OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM.

JIMYHOCTHBIE Pe3y/IbTAThI peajiu3alui NPporpaMMbl BOCIIUTAHMS,

onpeae/ieHHbIe Cy0ObeKTaMH 00pa30BaTeILHOIO Npoiecca.
JIP 27 IlpoekTHO MBICIAIMH, 3()PEKTUBHO B3aUMOJCHCTBYIONIMA C WICHAMHU KOMaHIBl W
COTPYAHUYAIOIINI C  JIpyruMu  JIIOJbMH, JIEMOHCTPUPYIOLIUI poheCCHOHATILHYIO
JKU3HECTOUKOCTb.
JIP 28 IlpenarcTtByromuil JeHCTBUSIM, HANpaBICHHbIM Ha YIIEMJICHUWE IpPaB WIM YHHUKECHUE
JIOCTOUHCTBA (B OTHOIICHUH CEOs M APYTHX JIFOJIEH ).
JIP 29 IlposBisiomuii SMIATHIO K JMUAM pPa3HbIX KaTEropui, BBIPAKAIOIMIMN aKTHUBHYIO
TpaXJAaHCKYI0 TO3MIMI0, YYacCTBYIOIIMHA B CTYJEHYECKOM CaMOYIPaBICHHUH, B JESITEIbHOCTH
OOIIECTBEHHBIX OpraHu3alliid, a TaKKe HEKOMMEpPUYECKHUX OpraHu3alluid, 3aWHTEPECOBAHHBIX B
Pa3BUTHU TPAXKIAHCKOTO 00IIECTBA U OKA3BIBAIOIIUX TOJIEPKKY HYKAAFOITUMCS.
JIP 30 IIpunumaromuii ¥ TpaHCIUPYIOIIMM KYJIbTYPY BHEIIHETO BUAA, UMHUJIKA [TapUKMaxepa.

* MemanpeomemHuulx:

- OBJIQJICHUE YMEHHUSMU W HABBIKAMH PA3TUYHBIX BUJOB IMO3HABATEIHHOU ACSITENBHOCTH IS
M3Y4YEHUS Pa3HbIX CTOPOH OKPYKAOIIETO €CTECTBEHHOTO MUPA;
- TMPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOACHHS, HAYYHOTO SKCIEPUMEHTA) st
W3Y4YEHUsl PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI MHpA, C KOTOPHIMH BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPpodecCuoHaIBHOM cdepe;
- yYMEHHE ONpEAeNATh LIeTH U 3a7aud JIeATeIbHOCTH, BEIOMpATh CPEICTBA AJIS X JOCTIIKEHUS Ha
MIPAKTHKE;
- yYMEHHE HCNOJb30BaThb pAa3jIU4YHble MCTOYHUKHU I TOJYyYEHUS ECTECTBEHHOHAyYHOMH
nH(pOpPMAIIMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJISl TIOCTH)KEHHUS MTOCTABICHHBIX IIeNiei U 3a/1a4;

* npeOMemmubIx:
- c(hopMHUPOBAHHOCTH MPEJICTABIICHUN O IIEJIOCTHOM COBPEMEHHON €CTECTBEHHOHAYUYHON KapTHHE
MHUpa, MPUPOJIe KaK €AUHOU IEJIOCTHON CHUCTEME, B3aMMOCBSI3M YeJIOBEKa, MPUPOIBLI U 00IIeCTBa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoii;
- BJIaJICHWE 3HAHUSAMH O HauOoyiee BAXKHBIX OTKPHITHSIX W JIOCTHKEHHUSX B  00JacTh
€CTECTBO3HAHMS, MOBJIMSABIINX Ha 3BOJIIOIUIO MPEACTABICHUN O IPUPOJE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;
- c(hOpMHUPOBAHHOCTh YMEHHUS TMPHUMEHITh €CTECTBEHHO-HAyYHbIEe 3HAHUS AN OOBSCHEHUS
OKPYXKAIOIIUX SIBICHUH, COXpaHEHUS 3/I0POBBS, 0O0ecrieueHrs 0€30MacHOCTH KU3HEACITeILHOCTH,
OEpEeKHOT0 OTHOMIICHUS K MPHUPOE, PAIIMOHATHLHOTO MPUPOIOTIONB30BaHUS, & TAaK)KE BBHITIOTHEHUS
POJIM TPAaMOTHOTO TTOTPEOUTETIS;
- chopMHUPOBAHHOCTH TPEACTABICHHN O HAYYHOM METOJIEC TO3HAHUS TPHUPOJLI M CPEICTBAX
W3y4eHUs] MeraMupa, MakpoMupa W MHUKPOMHpPA; BIIaJIeHWE IMPUEMaMH €CTECTBEHHO-HAyYHBIX



HAOIIOIEHUH, ONIBITOB, HCCIIEIOBAHUHN U OIIEHKU JOCTOBEPHOCTH MOJIYUYEHHBIX PE3YyIbTATOB;

- BIQJICHUE TMOHATHIHBIM anmapaToM €CTeCTBEHHBIX HayK, IO3BOJISIOIIMM IO3HABaTh MHUD,
y4acTBOBaTh B JHCKYCCHUSIX II0 €CTECTBEHHO-HAYYHBIM BOMPOCAM, HCIOJIb30BATh pa3IUYHbIC
UCTOYHUKNA HUHPOpMAIMU JJs TOATOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCHTHCS K
coobmenusMm CMU, coaepkamymM HayqHY0 HHGOPMAIIHIO;

- c¢(hopMHUPOBAHHOCTH YMEHUN TOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHMUS JUISl KAXKIOTO
YeNIOBeKa, HE3aBUCUMO OT €ro MpOoEeCCHOHATBHON NESTEILHOCTH, pa3andarh (PaKThl U OICHKH,
CpPaBHUBATH OIICHOUHBIE BBIBOIbI, BUJECTh UX CBSI3b C KPUTEPUSIMH OIICHOK U CBSI3b C KPUTEPUSIMU C
ONPEAECICHHON CUCTEMOU LIEHHOCTEM.

KoJsinyecTBO 4acoB Ha 0CBOeHHUE Padoyeil MPOrpaMMbl Y4eOHOM M CIIANIJINHbBI
OVY/. 13 EcrecTBO3HAHHE:
MakcHuMaibHas yueOHasi Harpy3ka oOyuatomerocs — 270 yacos,
BKIItOUasi: o0s3aTenbHas ayquTopHas yueOHas Harpy3ka oOydatomierocs — 180 gacos;
camocrosTelbHas paboTa odydaromierocs — 90 yacos.

2.  CTPYKTYPA U COJEPKAHUE OBIIIEOBPA3OBATEJIbHON YYEBHOM
JUCHUIIJIMHBI OY . 13 ECTECTBO3HAHHUE

I[Ipn peanusaumu  coaepkaHus  00meoOpa3oBaTeNbHON  Y4eOHOM  TUCIUIUIMHBI
«EcrectBo3Hanue» B npenenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTo 0011er0o 00pa3oBaHus ¢
nonyueHueM cpegHero ooOmiero o6pazosanusi (IIIIKPC) wmakcumanbHas y4yeOHas Harpyska
00yJarouXxCcsi COCTABIISIET:

no npodeccusm CIIO  rtexHuyeckoro mnpoduus a8 npodeccuil  cpeaHero
pohecCuOoHaNBHOr0 00pa3oBaHus COLUAIbHO-3KOHOMUYEeCKOro npoduist: 43.01.02 [Tapuxmaxep.

O0bem padoyeii nporpammbl yueOHol qucuunianabl OY /.13 EcrectBo3Hanue

Bup yuyeoHoii padoTbl Oovem uacos

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 270
O0si3aTe/IbHASI AYTUTOPHAS YUeOHAsi HAarpy3Ka (Bcero) 180
B TOM YHCJIE:

MIPaKTUYECKHUE 3aHATUS 24

KOHTPOJIbHBIE pabOTHI 4
CamocrosiTeibHas padora o0y4yawmerocs (Bcero) 90
[IpomexyTouHast arTecTaus IpoBoaUTCS B hopme: AnddepenuupoBanHoro

3a4yéra

CrpyKTypa mporpaMMbl JIOTMYHA, COOTBETCTBYET PEKOMEHAALUAM IO pa3paboTke padounx
nporpaMmMm CIIO. B cBsi3u c yKpynHEHHEM JAMJIAKTUYECKUX eauHul nporpamma OVY]I.13
EcrecTBO3HaHMe HE COXpaHSET CTPYKTYpy HIPUMEpPHOM MporpaMMmbl Y4eOHOH IHCLUILUIMHBI
«EcTecTBO3HaHMEY.

2.1 TemaTuvecknii niian odoueodpazoBarelbHoH yueOHoi nucuunianuasl OY/1.13
EcrecrBo3Hanue

Ne HaunmeHnoBaHMe pa3ie/ioB U TeM KoumnuecTBo yacos CPC
ayAUTOPHOM HATPY3KHU
Bcero [[IpakTuyeckue
3aHATHA

Paznen 1 BHUOJIOI'Us 49 11 25




buosnorus - COBOKyITHOCTb HayK O KUBOU 14 2
Tema 1.1 npupoje. MeTo1bl Hay4HOTO IO3HAHUS B 6
ouomorun. Kinerka
Tema 1.2 Opranusm 13 2 6
Tema 1.3 Bup. 12 3 8
Tema 1.4 OKOCHCTEMEI. 10 4 5
Pa3nen 2 XUMuUs 49 25
OO01asi U1 HeopraHu4vecKasi XMMusl 30 9
OCHOBHBIE TTOHATHS U 3aKOHBI XMMUH.
[Tepuoanueckuii 3akon u [leproanueckas
16
Tema 2.1 cHcTeMa XUMHYECKUX demMeHToB 1. 1. 10
MenpeneeBa. Ctpoenue Beuiectsa. Bopa.
PactBopb!
Xumnueckue peakuuu. Heopranmueckux 5
. N 14
Tema 2.2 COeIMHEHNH U NX CBOMCTBA. MeTalIbl 10
HEMETaJLIbI
Opranuyeckast XuMHsA 19
OCHOBHBIE TIOHATHSI OPTAHUYECKON XUMUU U
TEOPHS CTPOSHUS OPTaHUYECKUX COCTMHCHH.
Tena 2.3 YrieBogopoibl ¥ UX IPUPOIHBIE HCTOYHHUKH. 19 4 5
Kucnopoacoaeprkariue opraHu4aeckue
COeIMHEHHS. A30TCOIepKAIlIUE OPTaHUYECKHE
coenuHeHus. [lomuMepsl. XUMHS U )KU3Hb
Pa3znen 3. OU3UKA 82 4 40
Tema 3.1 BBenenne. Mexanuka 19 6
Tema 3.2 OCHOBBI MOJICKYJISIPHOM (PHU3HKH. 20 8
TepMmoanHamMuKu
Tema 3.3 OCHOBBI JICKTPOTUHAMUKHI 20 8
Tena 3.4 Konebanus u BOIHEL. DIIEMEHTHI KBAHTOBOM 14 10
(hU3UKH..
Tema 3.5 Bcenennas u e€ 3BOIIOLMS 8 8
JuddepeHunpoBaHHbIi 32a4eT 10 KypCy H3yYeHHs y4eOHOMH 1
aucuuIInHbI «EcTecTBO3HAHME»
Hroro 180 24 90




2.2. Conep:xkanne yuyeoHoi gucunmiimusl OY /1. 13 EcrecTBo3HaHue

HaumeHnoBanue Copaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble padoThl M MPAKTHYECKUE 3aHATHS, O0bem | Yposenb
pa3iesioB M TeM CaMOCTOSITe/IbHAs1 padoTa 00y4arumuxcs 4acoB | OCBOCHHUS
1 2 3 4
Paznen |. BHUOJIOT UA
OK 1-7 49
JIP 1-30
Buosiorusi - COBOKYNHOCTHL HAayK O :KMBOW mnpupoge. Meroabl HAY4YHOr0 IO3HAHHMS B 14 2
TEMA 1.1 oumosiorumn JKuBasi mpuposia Kak OOBEKT M3y4eHHs Ouoyioruu. MeTonbl MCCiaeAOBaHUS KUBOU
BHOJIOI'UA - npupoabl B buonorun. OnpeneneHue )Ku3Hu (C MpUBJICUCHUEM MaTepuaia U3 pasienoB GU3nKu u
COBOKYIIHOCTb XUMHUHU). YPOBHH OPTaHHU3AIUN KU3HHU.
HAYK O )KUBOW JleMoHCTpanuu: YpoBHU OpraHu3alyy KU3HA. MeTo1bl TO3HaHUs )KUBOU IIPUPOJIBI.
MHNPUPOAE. METO/IbI | Kunerka: Vcrtopus uzydenus: kinetkd. OCHOBHBIE TOJIOKEHHUSI KJIETOYHOM Teopuu. Kierka —
HAYYHOI'O CTPYKTYypHO-(DYHKIIMOHANbHAS (JIeMEHTapHas ) eAnHUIA Ku3HU. CTpoeHue kietku. [IpokapuoTsl
INIO3HAHUA B U DJYKapuOThl — HU3LIME W BBICHIME KIETOYHblE oOpraHu3Mbl. OCHOBHbBIE CTPYKTYPHbIE
BHOJIOI'NH. KOMIIOHEHTHI KJIETKH dykapuoT. Kiterounoe anpo. @yHKuus A1pa: XpaHEHHUE, BOCIIPOU3BEACHNUE U
KJVIETKA. nepegaya HacleACTBEHHOM MHQOpMalMM, peryisiius XUMHYECKOM aKTHUBHOCTH KIIETKH.
CrpykTypa M (QYHKIUHM XpOMOCOM. AYTOCOMBI M TIOJOBbIE XpoMOcCOMbI. buonornueckoe
3HA4YCHHE XMMHMUYECKUX JJ1eMeHTOB. Heopranumdeckue BelecTBa B COCTaBe KIETKU. Poiib BOJBI
KaK pacTBOPUTEISI U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEN
Cpelbl OPraHU3MOB. YTJE€BOJbl M JUNHUAbI B KieTke. CTpykTypa M Ouojorudeckue (GpyHKIUU
6enkoB. CTpoeHne HYKJIEOTHIOB U CTpYyKTypa nonunykieotuansix ueneid JJHK u PHK, AT®.
Bupycsl u 6akrepuodaru. HeknerouHoe cTpoeHue, KU3HEHHBIH IIMKJI U €r0 3aBUCHUMOCTb OT
KJIETOYHBIX (hOpM Ku3HU. Bupycbl — B030ynuTenu MHPEKIMOHHBIX 3a00JI€eBaHMI; MOHATHE 00
OHKOBHUpYcax. Bupyc ummyHonedunura yenoseka (B1Y). [Ipodunaxtuka BUY-undexunn.
HMemoncTpanuun: CrtpoeHnue monekynbsl 6enka. Ctpoenne monekyinsl JJHK. Crpoenue ximerkw.
CrpoeHue KIeToK NpokapuoT U 3ykapuotT. CTpoeHue Bupyca. HabmoieHre KIETOK pacTeHUH U
JKMBOTHBIX I10J] MMKpPOCKOIIOM Ha TOTOBBIX Makpompemnaparax ¥ ux onucanue. CpaBHEHHE
CTPOEHUS KJIETOK PACTEHUI U )KUBOTHBIX.
IIpakTuyeckue 3anaTusa. [pakrtuueckoe 3ansitue Ne 1. HabmioeHne KJIETOK pacTeHUH U 2
JKUBOTHBIX 110J] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX ONUCAHHUE.
IIpakTHyeckoe 3anaTHe Ne 2. CpaBHEHUE CTPOCHUS KJIETOK PACTEHUN U JKHBOTHBIX.
CamocTosTebHas padora: [1loaroToBka npe3eHTauy ¢ KOMMEHTapHeM Ha TeMy «Bupyc uMMyHoieHUIMTa YeIoBeKa 6

(BNY). IIpodunaxtuka BUY-undpexuun», [loaroroska u Hanucanue pedeparta Ha TeMy: «bruonornyeckoe 3HaUCHHUE

XUMHUYCCKUX JICMCHTOB))




TEMA 1.2
OPI'AHUM3M.

Opranunsm — eauHoe 1e5oe. MHorooOpasue opraHu3MoB.
OOMeH BEHIECTBOM W DJHEPrHEH C OKpYXKaIomel cpeaod Kak HeoOXOIuMOe YCIOBHE
CYIIECTBOBAHMUS )KUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIPOM3BEICHUI0 — OJHA W3 OCHOBHBIX OCOOCHHOCTEH >KHMBBIX
OpraHU3MOB.
JleneHue KJIETKM — OCHOBAa pPOCTAa, pPa3BUTHA U Pa3MHOXKEHMsI opraHu3MoB. becnonoe

pasmHoxeHue. [1o10Bo# nporecc 1 oJ0BOe pa3MHOKEHHUE.

Omto10TBOpEHNE, €ro OUOIOTHYECKOe 3HAUCHHE.

[TonsitTue 00 UHOUBUAYANTbHOM (OHTOT€HE3), HSMOpPHOHAIBLHOM (SMOpUOTEHE3) W
NOCTAMOPHOHAIFHOM Pa3BUTHUU. VIHIWBHIyadbHOE pa3BHTHE YEIOBEKA M €ro BO3MOXKHBIC
HapywmeHus. OOlue MpeacTaBIeHUs O HACIEICTBEHHOCTH M HM3MEHUYMBOCTH. ['eHeTHueckas
TEPMUHOJIOTHSI 1 CHMBOJIMKA. 3aKOHOMEPHOCTH HACJIEIOBAHMUS.

HacnenoBanue npusHakoB y uyenoBeka. [losnoBele xpomocoMbl. CLENJIEHHOE C I0JI0OM
HacJIe/IOBaHHE.

HacnencrBeHHble 0o0j€3HM 4elIOBEKa, WX HNpUYMHBI U mpodumiaktuka. CoBpeMeHHbIE
NPEJICTAaBICHUS O TeHE U TeHOME.

['eneTHuecKre 3aKOHOMEPHOCTH W3MeHUYnBOCTH. Kitaccudukanus GopMm H3MEHUNBOCTH.

BnusiHre MyTareHoB Ha OpTaHU3M YeJIOBEKa.

[Tpeamer, 3a1aum U MeTONbI cesleKIUU. [ eHeTHUecKne 3aKOHOMEPHOCTH CEeJIEKLUU. YYeHue
H. U. BaBuiioBa o 1ieHTpax MHOT000pa3us U MPOUCXOXKICHUSI KYJTbTYPHBIX PaCTEHUM.

buotexHonorus, ee JOCTHKEHUS, NEPCHEKTHUBBI Pa3BUTHSI.

Hemonctpanuu: OOMEH BEUIECTB M IPEBpAIICHHWE DHEPTUU B KIeTKe. JleneHue KieTku
(MuTO3, Mei03). CriocoObl Gecrionoro pazMHoxkeHust. OIUI0I0TBOPEHNE Y PACTEHUH U )KUBOTHBIX.
WNunuBuayansHOe pa3BUTHE opranu3Ma. HacieacTBeHHbIe 00JI€3HN YeI0BeKa.

BnusHue ankoronmmsma, HapKOMaHUM, KypeHHMs Ha HacJEJACTBEHHOCTh. MyTaluu.
MoaudukannoHHass U3BMEHUYNBOCTb.

[lenTpbl MHOTO0Opa3us U MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuid. ickyccTBeHHBIN 0TOOP.
HccnenoBanus B 00:1acTH OMOTEXHOJIOTHH.
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IlpakTuyeckne 3anstusa. IIpakTnyeckoe 3ansitue Ne 3. PenieHue 53JI€MEHTapHBIX 2
TEHETUYECKUX 3a/1a4.
IIpakTyeckoe 3anaTHe Ne 4. AHanu3 M OLIEHKA ITUUYECKUX aCIEKTOB Pa3BUTHUS HEKOTOPBIX
HCCIIENOBAHUI B OMOTEXHOIOT MU

CamocrosiTebHast pabdoTa: Pabota ¢ JONOIHUTEIBHBIMU HCTOYHUKAMU JIMTEPATYPhl U MOATOTOBKA YCTHOTO COOOIIEHUS Ha 6

TeMbl: «BHOTEXHOJIOTUH, €€ JTOCTHUKEHUS M TMEePCHEKTUBBI Pa3BUTUS», «OCHOBHBIE JOCTHXKEHHUS COBPEMEHHOM CeleKUUU
KYJIbTYPHBIX PACTEHUMN, JOMAIIHUX )KUBOTHBIX 1 MUKPOOPTaHU3MOBY




TEMA 1.3 BUJ]

JBOJIIOLMOHHASL TeOpusi M ee PoJib B (OPMHMPOBAHUM COBPEMEHHOH €CTeCTBEHHO-
HAYYHOIi KAPTHUHBI MHPA.

Bun, ero kpurepum.

IMonmysinus Kak CTPYKTYPHAs eTMHUIIA BU/IA U IBOJIIOIHH.

Cunrernuyeckasi TeOpHs 3BOJIOUMH. JIBUKyIIME CHUIIBI 3BOJIONUH B COOTBETCTBUU C
cuHTeTH4YecKoM Teopueit aBomoruu (CTI).

I'eneTuyeckue 3aKOHOMEPHOCTH 3BOJIIOIMOHHOIO TMpouecca. Pe3ynbTaThl SBOMIOIHH.
Coxpanenne MHOrooOpa3usi BUJIOB KaK OCHOBA YCTOWMYMBOTO pa3BUTHS OMOCheEpHI.

IIpuunnbl BoIMUpaHus BUAOB. bruonoruueckuii mporpecc 1 OMOIOTHYECcKUil perpecc.
I'unoTe3bl NpoONCXO0kKAEHUS KU3HU. Y CII0)KHEHHE JKUBBIX OpPraHU3MOB Ha 3eMile B Ipoliecce
SBOJIIOIIMU. AHTPONOIeHe3 W ero 3aKOHOMEpHOCTH. Jloka3aTenbCTBa pOJICTBA ueJIOBEKa C
MJICKOTTMTAIOIIUMU >KHBOTHBIMH.

JKoJIOTHYeCKHEe (PAKTOPHI AHTPOINOreHe3a: YCIOKHEHUE MOMYISIIIHOHHON CTPYKTYphI BUIA,
U3rOTOBJIEHUE OPYAMM TpyJa, MEpexoa OT PACTUTEIBbHOIO K CMEIIaHHOMY THUIY HUTaHMS,
WCIIOJIb30BaHUE OTHSI.

IlosiBiIeHHe MBICIMTEJBHOH AeATeJIbHOCTH U 4WieHopa3JejabHoil peuu. IIpoucxoxnenue
4eJIOBEYECKHX pac.

Hemoncmpayuu: Kputepun Buna. llomymsnus — CTpyKTypHas €QuHMLA BUJA, €IUHULA
HBOJIOIMH. J[BHXKYIIIME CHIIBI 3BOJIOLMHU. BO3HUKHOBEHHE U MHOTOOOpa3ue MpUCIoco0IeHUH
y opranuzMoB. Penkue u ucyesarouie BUIbl.  J[BWXKyIIME CHUJIBI  aHTPOIOTEHE3a.
IIponcxoxkaeHne 4eJI0BEKA U YEJI0BEYECKUX pac.
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IIpakTnueckue 3ansaTus: [lpakTuyeckoe 3ansitue Ne 5. Onucanue ocobeit Buia 1o 3
MOpP(hOJIOTHYECKOMY KPUTEPUIO.
IIpakTnueckoe 3ansitue Ne 6. AHanu3 U OI[€HKA PA3JIMUHBIX TUIIOTE3 IPOUCXOKICHUS
KHU3HU.
IIpakTHuyeckoe 3ansiTHe Ne 7. AHanW3 M OLIEHKA PA3JIMYHbBIX TUIIOTE3 IPOUCXOKIACHUS
4eJloBeKa
CamocrosiTesibHast padora: PaboTa ¢ JOMOIHUTENBHBIMI HCTOYHUKAMHU JIUTEPATYPhl U MOJATOTOBKA YCTHOTO COOOIIEHUS Ha 8
TemMy: «Jloka3aTenpcTBa pOACTBA YEIOBEKA C MIIEKOIIUTAIOIMMU )KUBOTHBIMI Y. [[0TOTOBUTH NIPE3EHTALINIO HE TEMY:
«Yenoseueckue pace» [lonroroBka ycTHOro cooOmieHus Ha TeMy «buosorndeckuii mporpecc u OMOJIOTHIECKU perpecc.
TEMA 1.4 JkoJioru —Hayka. I[Ipeamer M 3a4a4yM 3KOJIOTHM: y4eHHe 00 IKOJOIrHYeCcKHX (paKTopax, 10
IKOCHUCTEMBbI YueHHe 0 co001IecTBax OpraHu3mMoB, yueHue o 0uocgepe.

JkoJsiorudeckue GakTopbl, 0COOCHHOCTH HX BO3AeiCTBHS. DKOJIOIrMYECKasl XapaKTEpUCTUKA
Buja. [Tonsitue 06 skonmoruueckux cucremax. Llenu nuranus, Tpopuueckre ypoBHHU.




buoreouneno3 kak ’kocucrema. buorneHo3 u OWOTON Kak KOMIIOHEHTHI OHMOTeOleHO3a.
Buocdepa — rnobanpHas skocucrema. Yuenue B.M.BepHanckoro o 6uocdepe. Poib KuBbIX
opranu3MoB B 6uocgepe. buomacca. buonornueckuil KpyroBopot (Ha mpuMepe KpyroBoporta
yriepoja).

OcHOBHbIE HampaBJieHHsl BO3JelHcTBHS 4YejoBeka Ha Ouochepy. Tpanchopmarus
€CTECTBEHHBIX PKOJIOTMYECKUX cucteM. OCOOEHHOCTH arpo3KOCUCTEM (arpoleHO30B).
JleMoHcTpanum: DKoJoruueckue (akTopbl M UX BIUSHUE HA OpraHu3Mbl. MeXBUIOBbBIE
OTHOILICHHUS: MAapa3UTU3M, XUIITHUIECTBO, KOHKYPEHIIUA, CUMONO03. SIpyCHOCTh pacTUTETHLHOTO
coobmectBa. KpyroBopot yriepona B 6uocdepe. 3anoBeJHUKU U 3aka3HUKU Poccuu.
Ikckypcuu: Muoroobpasue BuoB. Ce30HHBIC H3MEHEHHSI B IPUPO/IE (OKPECTHOCTH
npodeccroHaabHON 00pa30BaTEIIbHON OpraHU3aIum).

EctecTBeHHBIE 1 HCKYCCTBEHHBIE DKOCUCTEMBI (OKPECTHOCTH PO ECCHOHATBHOMN 00-
pazoBarenbHol opranuzanuu). KonrpoabHnas padora Ne 1lno pasaeny buosaorus.

IIpakTnueckue 3anaTus. [lpakrtuyeckoe 3ansitue Ne 8.CocraBieHue cxem nepenadu 4
BCILIECTB U dHEpruH (1lerneil muTanus).
IIpakTnueckoe 3ansaTue Ne 9. CpaBHUTENbHAS XapaKTEPUCTHKA IPUPOAHBIX SKOCUCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.
IIpakTuyeckoe 3ansitue Ne 10. Pemienne 3xonoruyeckux 3ajaay.
IIpakTnyeckoe 3ansitue Ne 11. AHanu3 U olleHKa MOCJIEICTBHI COOCTBEHHOM
NeATEeIbHOCTH B OKpY’Karollel cpejie, riaodalbHbIX SKOJOTHUYECKUX MPOOJIeEM U yTel ux
pelIeHus.
CamocrosiTesbHast padora: Pabota ¢ 10NOJHUTENBHBIME UCTOYHUKAMU JIUTEPATYPbI U MOATOTOBKA YCTHBIX COOOLIEHUH Ha 5
Ttembl: «Yuenue B.M. Bepnanckoro o 6uocdepe» u «Bo3zaeiicTBue nMpou3BOJACTBEHHON JESATEIbHOCTH B 00JacTH CBOEH
Oynymieit mpodeccuu Ha OKPY>KAIOIIYIO CPETY».
Paspean Il. XUMUs 49
OK 1-7
JIP 1-30
OBLIASA N HEOPTAHUYECKAS XUMUSA 30
TEMA 2.1 OCHOBHBIE | Xumuueckas KapTuHa MUpa KaK COCTaBHasl 4acThb €CTECTBEHHO-HAYYHON KapTHUHBI Mupa. Poib 16
MOHSTUA U 3BAKOHBI | xuMuu B KH3HU COBpeMEHHOro obOmectBa. Hoselime AOCTHXKEHHS XUMHUYECKONH HayKu B
XUMHUMN. IUTaHE PA3BUTUSA TEXHOJIOTUI: XUMUYECKas TEXHOJIOTUA—ONOTEXHOIOTHsi— HAHOTEXHOJIOTHSL.
NEPHOINYECKHAI [IpuMeHeHre NOCTH)KEHUH COBPEMEHHOM XUMHHM B TyMaHUTapHOHN cdepe AesaTeabHOCTU
3AKOHH o01iecTBa.
HEPUOANYECKASA [Ipenmer xumuu. BemectBo. AtoM. Monekyna. XuMHUecKUid 31eMEHT U (OPMBI €ro
CUCTEMA cymectBoBaHusl. [IpocThie U coXkHBIE BElleCTBA. AJUIOTPONHS U €€ IPUUUHBI.
XUMHUYECKHUX Jlemoncmpayuna: Habop moneneid aromoB u Mosekyn. M3mepenne BemectBa. OCHOBHBIE




9JIEMEHTOB 1. 1. 3aKOHbl XMMHUU. Macca aTOMOB M MOJIEKYJI. ATOMHasg eIuHuIa Macchl. OTHOCHUTENIbHBIE

MEH/IEJIEEBA. aToMHas 1 MoJsiekyJisipHast Macchl. KonmnuecTBo BemectBa. [locTostnnas ABorajpo. MospHas
CTPOEHHUE Mmacca. 3akoH ABoraapo. Monsipublii 00beM razoB. PacueTsl 1Mo XuMUYeCKHM (opmysam.
BELHIECTBA. BOJA. 3akoH coxpaneHus macchl BemectBa OtkpbiTue Ilepuogmueckoro 3akona. Ilepuoamueckas
PACTBOPBI cuctema xumuueckux oanemeHtoB JI.M. MenneneeBa kak rpaduyeckoe oToOpakeHue

ITepuoauueckoro 3akoHa. Ilepuoguyeckuil 3aKOH M CHCTEMA B CBETE€ YUYEHHUS O CTPOCHHUU
aToMa. 3aKOHOMEPHOCTHM HW3MEHEHUS CTPOCHUS DJIEKTPOHHBIX 000J0YeK aTOMOB H
XUMUYECKUX CBOMCTB, 00pa3yeMbIX AJIEMEHTAMH MPOCTBHIX M CIOKHBIX BEIIECTB. 3HAUCHHE
[lepnonnueckoro 3akoHa u Ilepuomnueckoid cucTeMbl XHUMHYECKUX 3jeMeHToB JI.U.
MenaeneeBa 1Sl pa3BUTHS HAYKA U IOHUMAHUSI XUMUYECKOM KapTUHBI MUPA.
Jemoncmpauusn:. Paznuunsie popmel [leproanyeckoit cucteMbl XMMUYECKUX deMeHToB J[. .
MengeneeBa. IIpupona xumuueckon cBsaA3u. KoBaleHTHas CBA3b: HEMOJSIPHAs U MOJISIPHAS.
Nonnas cBsa3b. Katnonsl u annonsl. Metaminueckas cBsi3b. BogopoaHas cBsi3b. BzanmocBs3b
KPHUCTAJUIMYECKUX PEUIETOK BEMIECTB C PA3JIMYHBIMU TUITAMH XUMUYECKOU CBSI3H.
Jlemoncmpayun: OOpa3ibpl BEIIECTB W MaTEpPHANOB C PA3IMYHBIMM THIIAMH XUMHUYECKOU
CBSI3H

Bopxa B npupose, ObITy, TEXHHKE U Ha Mpou3BoAcTBe. Du3nyueckne U XUMUYECKHE CBOMCTBA
BOJIbI. 3arpsiI3HUTETN BOJIBI U CIIOCOOBI OYMCTKHU. JKecTkas Boja u ee ymsardeHue. OnpecHeHnne
BOJbl. ArperatHble COCTOSIHUSI BOJIbI M €€ IMEpPEeXOJlbl U3 OJHOTO arperaTHOrO COCTOSIHUS B
npyroe. PacTBopeHHe TBEpABIX BEIIECTB M Ta30B. 3aBUCHMOCTH PACTBOPHUMOCTHU TBEPIBIX
BEIIECTB M Ta30B OT TeMIeparypbl. MaccoBasi 10N BelIECTBAa B PacTBOpPE Kak CHOCO0
BBIPAKEHMSI COCTaBa pacTBOpa.

Jlemoncmpayua. Ousnyeckre CBONCTBA BOJAbI: IOBEPXHOCTHOE HATSKEHUE, CMAYUBAHUE

CamocrosiTesibHass padora: CocTaBlIeHHE CXEMBl CTpOEHHsI aToma, PaboTa ¢ JOMOJHUTEIBHBIMH HMCTOYHUKAMHU
JUTEepaTyphl, U MOJATOTOBKA AOKiIana Ha TeMy «OCHOBHBIC 3aKOHBI XMMHUUY». [I0ArOTOBKAa YCTHOTO COOOIEHUS HA TEMBbI:
«Otkpeitue [lepuoamdeckoro 3akoHa», «B3auMOCBS3b KPHUCTAUIMUECKUX PEMIETOK BEIIECTB C PA3IUYHBIMA THIIAMHU
XUMHYECKOH CBSA3M» «3aBUCHUMOCTh PACTBOPUMOCTHU TBEPABIX BEIIECTB U ra30B OT TemrmepaTypsl.» [loaroroska pedeparos u
MYJIBTUMEIMHHBIX TIpe3eHTanuii Ha TeMbl: J)Ku3np u nestensHocTh .M. MenneneeBa. «llepuoandeckomy 3akoHy Oymyree
HE TPO3UT pa3pylieHUEeM...». Merauinyeckas CBi3b. MeTauiMuecKas KpUCTAJUIMYECKash pelleTka U MeTauTndecKas
xuMudeckass cBs3b. Dusmdeckue cBoiicTBa MetaioB. (CocTaBieHHE JIOTHKO-AUJIAKTUYECKUX CTPYKTYp TO TeEMeE)
Omnpenenenne CTENEHN OKUCIICHHS B CIIOKHBIX BeriecTBax. (Pabora ¢ KHUTON, KOHCTIEKTOM. )

10

TEMA 2.2 [lonsatne o xuMmMuueckod peakuuu. Tumbl XUMHYECKMX peakiuil. CKOpPOCTh peakuuu |
XUMHUYECKHE (bakTOphl, OT KOTOPBIX OHA 3aBHCUT. TeraoBoil 3pdeKkT XuMuueckoi peakiuu. XUMHUYECKHUe
PEAKIIUUN. peakuuu C BblIeNeHHEM TemoThl. OOpaTMMOCTh XHMHUYECKUX peakiuil. 3aBUCUMOCTh
HEOPTAHUYECKHUX CKOPOCTH XMMHMYECKOW pEaKkIUH OT Pa3IUUHBIX (DaKTOPOB (TeMIIEpaTyphl, KOHIEHTpAIUU
COEJIJMHEHUN U X BEUIECTB, JAeWCTBUA KaTanu3zaropoB). Knaccudukanus HeOpraHM4ecKHMX COEIMHEHHH M HX
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CBOWCTBA. cBoiicTBa. OKCHABI, KUCIOThI, OCHOBAHHS, COJHM. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
METAJUIBI U HEOPraHUYECKUX COCIMHEHMM B CBETE TEOPUH DJIEKTPOIUTHYECKOM nuccouuanuu. Ilonsatue o
HEMETAJLJIBI ruaponu3e cosied. Cpena BOJHBIX pacTBOPOB COJEH: KWCas, HEUTpaJbHAs, LIEIOYHAs.
Bonmoponnsnii mokazatens pH pactBopa. Mertamnsl u Hemetawwisl. Mertamnsl.  OOmue
¢u3nueckue U XHUMHUYECKHE CBOMCTBA METAJUIOB, OOYCJIOBJIEHHbIE CTPOCHHEM AaTOMOB U
KPUCTAJIOB ¥ TOJOXCHHEM METaNIOB B JJICKTPOXMMUYECKOM psay HampspkeHuid. OOmue
crocoObl oyyeHus: MetajuioB. CIiiaBbl: YepHbIe U IIBEeTHBIE. Koppo3usi MeTasioB U criocoObl
3amuThl OT Hee. Hemeramnsl. OOmas xapakTepUCTUKA TIABHBIX MOATPYII HEMETAIIOB Ha
npuMepe rajnoreHoB. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIIOB. BaxkHelue
COCAMHEHHSI METAJVIOB U HEMETAJUIOB B MPUPOAE U XO3AMCTBEHHOM NESITEIBHOCTH YEJIOBEKA.
3amura OKpyXarolel cpelibl OT 3arpsA3HEHUs] TSHKEIbIMU METallaMH, CO€AMHEHUsIMH a30Ta,
CepBI, yrieposa.

Jemoncmpayuu: B3zaumoneilicTBue METaUIOB ¢ HeMeTaulaMu (IIMHKA C CEepOii, aJlOMUHUSA C
HOJ0M), pacTBOpaMH KUCJIOT U mienodei. ['openune MetamioB (IIMHKA, jKejae3a, MarHus) B
Kuciaoponae. B3anmoneiicTBue a30THOW M KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEJbIO.
BoccranoBuTtenbHbIE CBOMCTBA METAJUIOB. XMMHUYECKUE CBOMCTBA COCIMHEHNI METAJIOB.

IIpakTnyeckne 3anaTusa. IIpakTtuyeckoe 3ansitme Ne 12. 3aBUCHMOCTH CKOPOCTH
XUMHYECKOW PEeaKIUU OT PA3IUYHBIX (AKTOPOB (TEMIEpaTypbl, KOHIIEHTPAI[UU BEIIECTB,
JeNCTBUS KaTaJlu3aTopoB).

IpakTuueckoe 3anusitue Ne 13. Peaknuum oOmMeHa B BOJHBIX PAcTBOpPAxX DIIEKTPOJIUTOB.
IIpakTuyeckoe 3ansitne Ne 14. Onpenenenue pH pactBopa coneil.

IpakTuuyeckoe 3ansTue Ne 15. BeitecHenue ximopom 6poma u Hoja U3 pacTBOPOB UX COJICH.
IIpakTuyeckoe 3ansitne Ne 16. BzanMozeiicTBe METAJNIOB ¢ paCTBOPaMU KHMCJIOT U COJIEH

CamocrosiTesibHast padora: Pabora ¢ 10NOJHUTENBHBIMA UICTOYHUKAMU JIUTEPATYPhl U MOATOTOBKA YCTHBIX COOOIIEHUI Ha
Tembl: «Koppo3ust MeTaimioB U crocoObl 3aUThl OT Hee.» «O0mme crnocodbl moxydyeHus: MetauioBy. . (Pabora ¢ KHUIOH,
KOHCHEeKTOM.) CuiibHble M ciadble AeKTponuThbl. OCHOBHBIE TMOJOXKEHHUS TEOPUU DIEKTPOIUTHUECKON TUCCOLMAINU.
Kucnotsl, ocHOBaHMA U cONU Kak 3eKTponuThl. (Pabora ¢ yueOHUKOM - cocTaBiieHre KoHcnekTa) [loaroroska pedeparos u
Ipe3eHTanni Ha TeMbl: PacTBOpBI BOKpYT Hac. Bosa kak peareHT u Kak cpena Juisi XMMHYECKOro npouecca. TUmsl pacTBOpOB.
IMonroroBka pedepaToB u mpe3eHTanmii Ha TeMbl: CepHas KUCIOTa — «xJIe0 XUMHYECKOW IPOMBIIUIEHHOCTH.
Hcnonp30BaHWe MHHEPANbHBIX KHUCIOT Ha MPEINpHUATHIX pa3iudHoro mnpoduias. OKCHIbl U CONM KaK CTPOUTENbHbBIE
marepuaibl. Mcropus runca. IloBapeHHas coyib Kak XMMHUYECKOe Chlpbe. MHOTONMMKHMIA KapOOHAT KaJbLUs: B MPHPOJIE, B
MPOMBIIIIEHHOCTH, B ObITYy. OOpaTUMOCTh XMUMHUYECKHUX peakiuil. OOpaTumble U HeoOpaTHMble pPEaKIMH. XUMHUYECKOEe
paBHOBecCHE U coco0bI ero cMerieHusi. CocTaBlieHHe OKUCIUTENbHO- BOCCTAHOBUTEIBHBIX PEAKITH.

10

OPITAHUYECKASA XUMMA

19

TEMA 2.3 OCHOBHBIE | OCHOBHbIE MOHATUS OPraHMYECKON XMMHUU U TEOPHUsSl CTPOCHMSI OPraHUYECKHX COEIUHEHUIL.
IHHOHATHUA [Tonsitne m3omepuu. Bunael u3zomepuu: cTpykTypHas (YIJIepOAHOTO CKelleTa, MOJIOKEHUs
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OPIAHUYECKOH
XUMHUU U TEOPUS
CTPOEHUS
OPITAHUYECKHX
COEJUHEHUMN.
YIJIEBOJIOPO/IbI U
UX IIPUPO/THBIE
HNCTOYHUKH.
KHCJOPOJICOJIEPKA
UE
OPI'AHUYECKHE
COEJIUHEHUSI.
A30TCOJIEPKAILUE
OPITAHUYECKHME
COEJIMHEHMUSI.
NOJIMMEPBI. XUMUSI
U ’KU3Hb

KpaTHOM CBS3M WM (YHKIIMOHAJIHHON TPYIIIbI), TPOCTPAHCTBEHHAS.

MHuoroo0pa3ue OpraHM4ecKuX COCAMHEHUH. YrieBomoposl. llpeaenbHble U HeNpenenbHbIe
yrieBojgopoasl.  CTpoeHHE — YIVIEBOJOPOJOB,  XapaKTEpHbIE  XMMHUYECKHE  CBOMCTBA
yriaeBoopoaoB. [IpencraBurenyt yrieBOJOPOJIOB: METaH, OTHICH, aleTUICH, OEH30I.
[IpumeneHue yriieBOJOPOJIOB B OpraHMYecKoM cuHTe3e. Peakius momumepusanuu. Hedts,
ra3, KaMEHHbId Yrojlb — IPUPOAHBIE UCTOYHHUKHU YIJIEBOAOPOIOB. Kuciopoaconepxkaiue
opranuyeckue Bemecta. CrupTol, KApOOHOBBIE KUCIOTHI U CIOXKHBIE IPUPBI: UX CTPOCHHUE U
XapakTepHbIe XUMUUYECKHE CBOMCTBA. IIpencraBuTenu KUCIOPOACOAEPKAIIUX OPTraHUYECKUX
COEIMHEHUI: METUJIOBBIA U 3TUJIOBBIN COUPTHI, INIULIEPUH, YKCYCHAs! KMCIOTa. Mblila Kak coinu
BBICIIUX KapOOHOBBIX KHCIIOT.

XKupsl kak cioxsble 3QUpbl. YTIEBOIBI: TIIIOK03a, Kpaxmall, eJUI0103a. A30TcoaepxKaline
OpraHWYECKUE COCTUHEHUS. AMHUHBI, aMUHOKUCIOTHI, Oenku. CTpoeHue W Ouosornueckas
¢byHkus OenkoB. XUMHUECKHE CBOWCTBA OenkoB. ['eHeTHUeckas CBS3b MEXIY KIaccamu
OPraHN4YeCKUX COCTUHECHUH.

Jemoncmpayuu: 1lonydyeHue STUJIIEHA U €r0 B3aUMOJEHWCTBUE C PACTBOPOM II€pMaHIaHaTa
Kajus, OpOMHON Bonoil. Peakmus momydeHus ykcycHO-3TWioBoro 3¢upa. KauectBenHas
peaxius Ha raunepuH. L{BeTHbIE peakiiuu OeNKOoB.

[Tnactmaccel u BonokHa. [loHsATHe 0 TuTacTMaccax. TepMoIUIacTUYHBIE W TEPMOPEAKTHUBHBIC
nonumepbl. OTAeNbHbIE NPEICTABUTENM CUHTETUYECKUX M HCKYCCTBEHHBIX IOJHMMEPOB:
(dhenonodopmManbaeTuIHbIE CMOJIBI, TOTUBUHUI XJIOPHI, Te(DIIOH, HEIUTYIOHI.

[TonsTe 0 xMMHUYEeCKUX BOJIOKHaX. HarypanbHble, CHHTETUYECKHE U NCKYCCTBEHHBIE BOJIOKHA.
OtnenbHBIE TPEACTABUTENM XUMHYECKHUX BOJIOKOH: areTaTHOe (TpHalleTaTHBIN IIeNK) u
BHUCKO3HOE€ BOJIOKHA, BUHWJIXJIOPUHBIC (XJIOPHUH), TOTUHUTPUIbHBIE (HUTPOH), MOJTHAMUTHBIC
(KarpoH, HaJIOH ), MOMMAIPUpPHBIC (JIABCaH).

Jlemoncmpayua: PaznuyHble BUIBI TUIACTMAcC U BOJOKOH. O3HAKOMIJIEHHE C CHHTETUYECKUMU
W UCKYCCTBEHHBIMU TonuMepamu. OmpeneneHue pa3iudHbIX BUIOB XUMHUYECKHX BOJIOKOH.
XUMUA U OpraHu3M YeJoBeKa. XMMHUYECKUE AJIEMEHTBI B OpraHU3Me YeI0BEKa.
O3HakoMJIEeHME C CHUHTETUYECKMMH U HCKYCCTBEHHBIMH TOJIMMEpPaMHU.
Pa3IUYHBIX BUJIOB XUMUYECKHUX BOJIOKOH.

Opranuveckne © Heopranudeckue BemecTBa. (OCHOBHBIE JKM3HEHHO HEOOXOJIUMbIE
COCTMHEHMS: OCJIKU, YTJIEBOJIbI, )KHPbI, BATAMHUHBI. YTJIEBOJABI - TJIABHBI UCTOYHUK DHEPTUU
opranusma. Posnb %UpOB B Opranu3Me. X0JIECTEPUH U €ro PoJib B 3JI0POBbE YETOBEKA.
MunepanbHbIe BellecTBa B MPOIYKTaX MUTaHUS, MULIEBbIe Jo0aBku. COanaHcUpOBaHHOE
nutanue. Xumus B 0bITy. Boma. KauecTBo Bogbl. Motromue u unctsmue cpenctsa. [Ipasuna
0e30macHOi paboThI CO CPECTBAMU OBITOBOW XUMUHU.

KonTtpoJsbHasi pabora Ne 2 mo pazgeay: « XHUMHD).

Onpenenenue




IpakTnyeckue 3anaTus: [Ipakrudeckoe 3ansitue Ne 17. XuMuueckue CBOMCTBAa YKCYCHOM
KHUCJIOTBI: B3aUMOJIEHCTBHE ¢ UHAUKaTopamu, Metauiamu (Mg), ¢ ocnoBanusimu (Cu(OH),) u
ocHoBHBIMH OKcuamu (CuO).

IIpakTuyeckoe 3ansiTue Ne 18. OOpatumas u HeoOparumas AcHATypauus OCIKOB.
IIpakTnyeckoe 3ansitue Ne 19. O3HakOMJIEHME C CHHTETUYECKHUMHM M HCKYCCTBEHHBIMU
MOJIMMEPAMH.

IIpakTuuyeckoe 3ansiTue Ne 20. OnpeenieHne pa3audHbIX BUIOB XMMHUYECKHUX BOJIOKOH.

CamocrosiTeabHas padora: [loaroroska pedeparoB u npeseHTanuii Ha TeMbl: [11a3Ma — 4eTBepTOE COCTOSTHHE BEIIECTBA.
AmopdHble BeliecTBa B HIPUPOAE, TEXHUKE, ObITy. IloAroroBka KOHCIEKTOB Ha TeMbl: «Peakuus MoJmmepusalumny,
«[IpumeHeHre YriIeBOIOPOIOB B OPTaHUYECKOM CHHTE3e». JKHpBI Kak CIOXKHBIE 3HUpb». PabdoTa ¢ JOMOTHUTEIHHBIMH

HCTOUYHHUKAMH JIUTCPATYPbI

U IIOATrOTOBKa YCTHOI'O COO6H.I€HI/I${ Ha TeMBl: «XHMHYECKHE CBOMCTBA OEIKOBY.

«TepMonnacTuuHble M TEPMOpPEAKTHBHBIE MONMMEPHL.» lloaroroBka koHcnexkra Ha TeMy «l'eéHeTHYecKas CBSI3b MEXAY
KJIACCAMM OPraHU4eCKUX COCIUHEHMIA.

Pazgea 111
OK 1-7
JIP 1-30

OU3UKA

82

TEMA 3.1 BBEJIEHHUE.
MEXAHHUKA

®duzuka — QyHAaMeHTaIbHas Hayka o npupoje. EcrecTBeHHOHAYYHBIH METOJ MO3HAHUS, €ro
BO3MOKHOCTH Y TPAHULII IPUMEHUMOCTH.

EauHCTBO 3aKOHOB MPHUPOJIBI M COCTaBa BemiecTBa Bo BceenenHol. OTKphITHS B (u3HKe —
OCHOBa IIpOrpecca B TEXHUKE M TEXHOJIOTMM Ipou3BoAcTBA. KnHemarnka. MexaHudeckoe
neukenne. Cucrema orcuera. Tpaexropus newxkenus. Ilyrs. Ilepememenne. PaBHoMepHOE
npsiMonuHeitHoe nBuxkeHue. CKopocTs. OTHOCUTENBHOCTh MEXAHUUECKOTO JBUKEHHS. 3aKOH
cnoxeHusa ckopoctedl. CpeaHsisi CKOPOCTh NPU HEPABHOMEPHOM JABUKEHUU. MTrHOBEHHas
CKOpOCTh. PaBHOYCKOpEeHHOE MpSMOJUHEHHOE NBIKEHHE. YckopeHue. CB0OOHOE MajieHue
ten. J{unamuka. Macca u cuna. BzaumoneiictBue Teinl. 3aKOHbI TUHAMUKH.

WNuepumaneHas cucrema otuéra. Cwiibl B mpupojie. 3aKOH BCEMUPHOTO TATOTEHUs. 3aKOHBI
coxpaHeHUs B MexaHuke. Mmmynbc Tena. 3aKOH COXpaHEHHMs HMIyJbca. PeakTuBHOE
nBWKeHne. MexaHudeckas pabota. MomrHocTh. Mexanuueckas dsHeprusi. KuHetmdeckas
sHeprusi. Kunetnueckas sHeprust 1 padora. [loTeHInanpHas YHEprus B TPAaBUTAIIMOHHOM TI0JIE.
3aKOH COXpaHEHUs TOJHOW MeXaHW4ecKoM »HHepruu. PaboTa CHIIBI TATOTEHHS, CHIIBI
YIPYTOCTH U CUJIBI TPEHUS.

JHemoncmpayuu: OTHOCUTENBHOCTh MEXAHMYECKOIO JIBWKCHHS. BuAbl MEXaHMYECKOro
nBHKeHus. ITHEPTHOCTH Ten.

3aBHUCUMOCTh YCKOPEHHMS Tejla OT €ro MacChl M CHUJIbI, IEUCTBYIOIIEH Ha Teylo. PaBeHCTBO U
IIPOTUBOIIOJIOKHOCT HAIPAaBICHUS CWI JEUCTBUA U IPOTUBOAEHCTBUA. HeBecomocTs.
PeakTuBHOE JABM>KEHUE, MOJIENIb paKkeThl. MI3MeHeHue sHepruu npu coBepiieHUN paboThI.
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IIpakTnueckne 3anaTus. llpakrnueckoe 3anaTue Ne 21. VMccnenoBanue 3aBUCHMOCTH CUJIBI
TPEHMsI OT Beca Tela.

CamocTosiTebHast padoTa: PaboTa ¢ 1OMOTHNATENFHBIMU HCTOYHUKAMH JIUTEPATYPHL, U MOATOTOBKA pedepaToB Ha TEMBI 6
«3aKOH COXpaHEHMsI UMITYJIbCa U pEaKTUBHOE JIBHKEHUE», «Matepus, (GOpMbl €€ IBUKEHUS U CYLLIECTBOBAHUS»,
«leHTPOCTPEMUTEIIBHOE YCKOPEHUEY.
MonexymspHass (u3nka. ATOMUCTHYECKas TEOpHsl CTpoeHus BeliecTBa. HaOmronenus u 20
Tema 3.2 OCHOBBI ONBITHI, TOATBEPKAAIOIINE aTOMHO-MOJIEKYJSIPHOE CTPOCHHUE BEMIECTBA. Macchl U pa3Mepsl
MOJIEKYJISIPHOM Mouiekyll. TemioBoe NBH)KEHHME 4acTHI] BellecTBa. bpoyHoBckoe aBmxkeHue. M3onpoueccel u
OU3UKU U ux rpapuku. MneansHslii ra3. Temmeparypa Kak Mepa CpeJHEH KHHETHMUYECKOH 3Hepruu
TEPMOAUHAMMUKMU | vactuu.
YpaBHEHHE COCTOSIHUS MACAIBHOIO raza. Mojenb )KuIKOCTH. [I0BEpXHOCTHOE HATSKEHHE U
CMau4lBaHHUE.
Kpucrannmuueckue u amopduble BemecTBa. TepMonuHamuKa. BHYTpeHHSIST SHEprHsl.
Okosiorndyeckue npoOsieMbl, CBA3aHHBIE C NPUMEHEHUEM TEIJIOBBIX MAaIIWH, U IMPOOJIeMbl
sHeprocoepexenns Pabora u Temnoorgada Kak CrocoObl M3MEHEHUs! BHYTPEHHEH SHEprum.
IlepBslii 3aKOH TEPMOAVMHAMUKH. TEIIOBBIE MAIIUHBI U UX TPUMEHEHNE.
Jemoncmpayuu: JInxenre 6poyHoBckUX yacTull. Jnuddysus. SABneHns noBepXHOCTHOTO
HaTsDKeHUs U cMauuBaHus. Kpucramisl, amopdHbIe BeliecTBa, *KUAKOKPUCTANINYECKHE TeIa.
V3MeHeHre BHYTpEHHEHN SHEPTUU TeJl PU COBEPIIEHUH pabOTHI.
KonTtpouabnas padora Ne 3 nmo reme «OCHOBBI MOJICKYJISIDHOM (DM3HKH.
TepmoauHaMuKm».
CamocrosiTebHast padora; PaboTa ¢ JONOIHUTENBHBIMA UCTOYHUKAMHU JIUTEPATYpPhl, U TOJArOTOBKA MPE3CHTALIMN Ha TEMBI 8
«IlepBoiii pycckuii axkamemuk M.B. JlomoHOCOB», «JKojOTMYECKHE TPOOJIEMBI, CBS3aHHBIE C NMPUMEHEHUEM TETUIOBBIX
MaIlluH 1 IpobieMa SHeprocoOepeKeHHsI
TEMA 3.3 OCHOBBI OnekTpocTaTuka. B3aumonenWcTBue 3apspDKEHHBIX Tell.  OJEKTPUYECKUH 3apsid. 3aKOH 20

IJIEKTPOJINHAMMUKMN.

COXpaHEHUs AIEKTPUUECKOT0 3apsia.

3akoH KynoHa. DIeKTpOoCTaTUYECKOE MOJIE, €r0 OCHOBHBIE XapPAKTEPUCTHUKH U CBSI3b MEXKIY
HUMH.

[IpoBogHMKM W W30JATOpPBl B AyekTpudeckoM mosie [loctostHHbIE  TOK. IlocTOSHHBIM
aneKkTpudeckuil Tok. Cuiia TOoKa, HANpsKEHUE, 3JIEKTPUUECKOe compoTuBieHue. 3akoH Oma
JUIS ydacTka aJieKTpuueckoi nenu. COopka 37IeKTpUYECKOM Ienu U U3MEpEeHHE CHUJIbI TOKa U
HaIpsDKEHUS Ha €€ Pa3JIMUHbIX yyacTkax. MarHuTHoe nojie. MarHuTHOE MoJie U €r0 OCHOBHBIE
XapaKTEPUCTUKH.

JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

3akoH Awmriepa. OJIEKTPOABUTATENb. SIBIEHHWE SJIEKTPOMArHUTHOW HMHAyKuuu. Pabora u




MOIIHOCTb ITOCTOSIHHOTO TOKa.

TemoBoe neiicTBUe snekTpuyeckoro Toka. 3axkoH Jlxoyna — Jlenna. TeruioBoe aeiicTBue
3IEKTPUYECKOTO TOKA.

MarHuTHOE MOoJIe U €ro XapakTepUCTUKH [[elicTBME MarHUTHOTO MOJI Ha TPOBOAHUK C TOKOM
3akoH Amriepa. DJIEKTPOABUTATENb.

Cuna JlopeHua. SIBieHue 371€KTpOMarHUTHON MHAYKIHUN 3aKOH 3JIEKTPOMAarHUTHON MHAYKLUU.
[IpaBuio Jlenua.

Camounaykuus. UTHAyKTUBHOCTB. DHEPIHsl MATHUTHOIO MOJIS.

Jlemoncmpayuu: Onexktpuzauus Ten. B3aumopeiictBue 3apsbkeHHbIX Ten. Harpepanwue
IIPOBOAHUKOB ¢ ToKoM. OmnbIT Opcrena. BzaumonelictBue npoBOJIHUKOB € TOKOM. JlelicTBue
MarHMUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM. Pabora osnexktponsurarens. SBieHue
AJIEKTPOMArHUTHOM MHIYKITHH.

KoutpoJabHas padora Ne 4 no teme: OCHOBBI JJIEKTPOAUHAMHUKH.

IIpakTnueckue 3anaTus. [lpakrnuyeckoe 3ansarue Ne 22. COOpKa 3JIEKTPUUYECKON LIeTIH U 1
M3MEPEHHE CHJIBI TOKA M HANPSDKEHHSI Ha €€ Pa3IMYHBIX yJacTKax.
CamocrosiTebHast padora: PaboTa ¢ 10MONHUTENEHBIMU HCTOYHUKAMU JIUTEPATYPBl U COCTABICHUE U HAIIMCAHUE JTOKJIa/1a 8
10 TeMy: «IJEKTPUIECKUN TOK B PA3IIUYHBIX CPEIax.», «SIBICHUE dTEKTPOMArHUTHOW WHIYKITHH. ).
Mexanuyeckue KkoJiebanusi M BoJHbL. CBoOoaHblie Konebanus. Ilepuon, dacrora u 14

TEMA 3.4
KOJIEBAHUSA U
BOJIHBI. DJIEMEHTBI
KBAHTOBOM
OU3UKMN..

amruintyna konebanui. [apMonuueckue xkonebaHus. MareMaTH4eCKUl M TPYKMHHBIN
MasTHUKH. [IpeBpalieHre sHepruu Npu rapMOHUYECKUX KOJIEOaHUsX.

MexaHnuyeckre BOJIHBI U UX BUbl. 3BYKOBbIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI. YIBTPAa3BYK
U €70 UCIOJIb30BaHUE B MEULIMHE U TEXHUKE.

JIEKTPOMATrHUTHBbIE KoJIe0aHUus M BOJIHbI. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUSL.
Konebarenbublil kouTyp. @opmyna Tomcona. BeiHyX/1eHHBIE 2IE€KTPOMAarHUTHBIE KOJIeOaHMs.
["apMoHMUecKHe 3JIEKTpOMAarHUTHBIE KosieOaHUs. DleKTpudeckuil pezoHanc. [lepemeHHbI
TOK. OnektporeHeparop. Ilomyuyenne u mepenadya  siekTposHepruu.  [IpoGiiemsl
IHEPTOCOEPEIKECHNUS.

ONEeKTPOMarHuTHOE IMoJie. ODJEKTPOMAarHUTHbIE BOJHBI. CKOpPOCTb 3JIEKTPOMAarHUTHBIX
BoJIH. [lpuHuunel paguocBsizu W TeneBuleHUs. Vcmonb30oBaHHE 3JE€KTPOMAarHUTHBIX BOJIH
pa3IMYHOTO AMAaNa3oHa B TEXHUUYECKUX CPEICTBAX CBS3U, MEAMIIMHE, IPU U3YyYEHUH CBOWCTB
BElIEeCTBA.

CaeroBble BOJIHBI. Pa3BuThe NpeAcTaBIEeHUN O MNPUPOAE CBETA. 3aKOHBI OTPAXKEHUS H
npenomiieHus cera. MHTepdepennus cera. udpakmus ceera. JludpakinoHHas pemieTka.
[Tonapuzanusa ceera. [Qucnepcus ceera. JIun3el. @opMyna TOHKON aMH3BL. Onrudeckue
PUOOPHI.

KBanTOBBIC CBOlicTBa cBera. PaBHOBecHOe TemioBoe usnydeHue. KBaHToBas rumoresa




[Tnanka. ®orosnexrpuueckuit 3pdext. YpaBHeHHEe DUHINTECHHA 11 BHENTHETO PoTorddekra.
®otoH. /[aBnenue cera. Jlyannsm CBOWCTB CBeETa.

®duszuka aroma. Mojenu crtpoenus aroma. OmbiT Pesepdopma. Ilocrymarer bopa. O0b-
SICHEHUE JIMHEHYaTOro CIEKTpa BOAOpOJAa Ha OCHOBE KBAaHTOBBIX IocTynaroB bopa. Ilorio-
IIeHHEe M UCIycKaHue cBeTa aToMoM. KBaHToBas sHeprus. [IpuHuun OeiicTBUS W HCIOJNb-
30BaHue Jazepa. OnTuueckas CIEKTPOCKONUS KaK METO/1 U3YUEHHsI COCTaBa BEILIECTBA.
®du3zuka aTOMHOIO siipa M 3JeMeHTapHbIX 4acTull. CocTaB U CTPOEHHE aTOMHOIO fJpa.
CBoiicTBa SIIEPHBIX CUJI. DHEPTHUS CBS3H U Je(PEKT MacChl aTOMHOTO sijipa. PaqnoakTHBHOCTS.
Bunel pagnoakTHBHBIX —TMpeBpamieHui. 3akoH paJuoakTUBHOrO pacnaaa. CoiicTBa
MOHU3HUPYIOUIUX SIEPHBIX M3IydeHUuW. PajanoakTHBHBIE W3IIYyYeHHS U MX BO3JACHCTBUE Ha
KUBBIE OPraHU3MBI. SnepHble peakuuu. SnepHas >HepreTuka. DJIeMEHTapHbIE YaCTHUIIBI.
OyHIaMEHTAIbHBIE B3aUMOECHCTBUS.

Jemoncmpayuu: Pabota snekrporeneparopa. M3inydenue u npreM 31€KTPOMArHUTHBIX BOJIH.
Pamuoces3e. Paznoxxenue 6enoro ceera B criekTp. MHTepdepenius u nudpakuus ceera.
Otpaxenue u npenomiienue ceeta. Ontudeckue npudopsl. Dotosddext. PoToreMeHT.
W3nyuenue nasepa. JIuHeluaThle CHEKTPbl pa3iavyHbIX BemiecTB. CYETUMK HMOHM3UPYIOLIMX
n3nydenuil. Konebanus MaTeMaTHueCKOTrO U MPYKMHHOTO MasiTHUKOB.

IIpakTnueckue 3ansaTus: [lpakrnueckoe 3anaTue Ne 23. V3yuenue konebanuii 2

MaTeMaTU4YECKOr0 MasTHHKA.

IIpakTuyeckoe 3ansitue Ne 24. 3yuenne nateppepeHunu u Auppakiivu CBETa.
CamocrosiTesbHasi padora: PaboTa ¢ AONMOJHUTENIBHBIMU UCTOYHUKAMU JIUTEPATYphl, U MOArOTOBKA pedepaToB HA TEMbI 10
«HMcronb3oBaHMe 3JIEKTPOMATHUTHBIX BOJH PA3JIMYHOIO JAMANa30HA B TEXHUYECKUX CPEICTBAX CBSA3HM, MEIWLUHE, IIPU
M3Y4YEHUU CBOMCTB BellecTBay, «Ontuueckue npubopel». Hanucars koHcnekT Ha Temy «®Popmyna Tomcona» Pabora c
JIOTIOJTHUTEIbHBIMU UCTOYHUKAMU JIUTEPATYPhl M MOATOTOBKA JAOKJIaAa Ha TeMy: «/cnoiap30BaHUE IEKTPOMArHUTHBIX BOJH
pPa3IMYHOrO AMana3oHa B TEXHUYECKUX CPEJICTBAX CBSI3U, MEIUIIMHE, IPU U3YUYEHUU CBOMCTB BEIIECTBAY.

Crpoenue u pazsurue Beenennoii. Kocmonorus. 3se3nbl. Tepmosaepusiii cunres. Moaenb 8

TEMA 3.6 pacmpsrouierics Beenennoit. [Tpoucxoxaenne Conneunon cucremsl [Ipotocomnnie u
BCEJIEHHAS U EE poToIUIaHeTHbIe oOnaka. O0pa3zoBanue iaHeT. [Ipobiema cyiiecTBOBaHUS BHE3EMHBIX
IBOJIOLIUA. uusmin3anuii. CoppeMeHHas pusndeckasi KapTuHa MUpa

Hemoncmpayuu: Ctpoenue u pazsutue Beenennoil. Moaens pacmmpsoneiicss Becenennoi.

[Ipoucxoxaenue, koneGaHUS ¥ BOJIHBL. DJIeMEHThI KBaHTOBOU (u3uku. Beenennas u eé

IBOJIFOLIMSL.

JAnddepennupoBannblii 3aueT 3a Kypc y4eOHOH qucuunanubl «EcTecTBO3HAHME» 1
CamocrosiTebHast padoTa: PaboTa ¢ 1OMONMHUTENIBHBIMU HCTOYHUKAMH JIUTEPATYPhl U IOATOTOBKA JA0KJIa1a Ha TEMY: 8

«[Ipobnema cyniecTBOBaHUS! BHE3EMHBIX IIMBHIN3AIHi».[loAroTOBUTH pedepartsl, mpe3eHTau Ha TeMbl: «L{BeTomMy3bIKa.»




«®Du3nKa B COBPEMEHHOM LIUPKE»

[TpumepHas TeMaTuKa KypcoBoil paboThI (IIPOEKTa) HE MPETYCMOTPEHBI

CaMOCTOATENIbHAs PaboTa 00yJarOUIUXCsl KYpCOBOM pabOThI (IPOEKTa) HE MPEAYCMOTPEHBI

Bceero 180

MPAKTUYECKUX 3aHSATUI 24




3. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHWS OBIIEOBPA3OBATEJIBHOM YUYEFHOU JUCIATLIIMHBI

OVY/]. 13 EcrecTBO3HAHME

Conep:xanue 00y4eHHs1

XapakTepucTHKa OCHOBHBIX BI/IOB JIESITE/ILHOCTH CTY/IEHTOB (Ha YPOBHE YUeOHbIX
aeicTBUil)

@opMBbI U METO/IbI KOHTPOJIS
U OIIEHKHU Pe3yJbTaToB
o0yueHust

Pa3gen 1. BuoJsgorus

Tema 1.1 BuoJiorus - coBo

KYIIHOCTb HAYK 0 KUBOii mpupojae. MeToabl HAY4HOIro no3HaHus B ouosiornu. Kierka

buosorus —
COBOKYIHOCTb HAYK 0
’KMBOM NpPUPOJIeE.
MeToabl HAY4YHOT 0
NMO3HAHHUS B OMOJIOTHH

3HAaKOMCTBO ¢ 00bEKTaMU M3yueHHs 6uonoruu. BelsBienue ponu 6uosnoruu B GOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U IPAKTUYECKON JEATENBHOCTH JIFOIEH

Kierka

3HAKOMCTBO C KJIETOYHOW Teopuel cTpoeHus opraHusmosB. [lonydyeHue npeactaBieHHUs O poin
OpPraHMYECKHUX U HEOPraHMYECKHUX BELIECTB B KJIETKE. 3HAHUE CTPOEHUS KIIETOK IO pe3ysbTaTaM
paboThl CO CBETOBBIM MHKPOCKOIIOM. YMEHHE OIUCBHIBATH MHUKPOIIPENapaTsl KJIETOK PacTeHUH.
YMeHue cpaBHUBATh CTPOEHUE KJIETOK PACTEHUH M JKUBOTHBIX 110 TOTOBBIM MHUKpOIIpenapaTam

Tema 1.2 Opranuszm

Opranmnsm 3HaHME OCHOBHBIX CIIOCOOOB pa3MHOXEHHS OPraHU3MOB, CTAJuil OHTOTE€HE3a Ha MpPUMEpE
YeJIOBeKa. 3HAHMWE TPUYHMH, BBI3BIBAIONIMX HAPYIIEHUS B PA3BUTHH OPraHU3MOB. YMEHHE
MOJIb30BAaThCAd TEHETHUYECKOW TEPMHUHOJOTMEH M  CUMBOJMKOM, pelarb MNpocTeuline
reHEeTHYECKUE 3ajaud. 3HaHue O0cOoOEHHOCTEH HAacIeICTBEHHOH W  HeHAacIeICTBEHHOI
M3MEHYUBOCTH U UX OMOJOTHYECKON POJH B SBOIOINH KUBOTO.

Tema 1.3 Bua.

Bun YMeHre aHaM3UpOBaTh U OLEHUBATH PA3JIMYHBIE TUIIOTE3bl MPOUCXOKICHUS KU3HU Ha 3eMIie.

YMeHne TpOBOIUTH OMHCAaHHE OCO0E OJHOTO BHIA IO MOP(OIOTHIECKOMY KPHTEPHIO.
Pa3Butue crocobHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIH, JOIMYECKH OOOCHOBBIBAThH CBOIO
TOYKY 3pPEHHs, BOCIPHHUMATH M aHAJTU3UPOBATh MHEHHS COOECEJTHWKOB, MPHU3HABAs IIPABO
Jpyroro Ha WHOE€ MHEHHE. YMEHHE JI0Ka3blBaTh POJCTBO YEIOBEKAa M MIIEKOMMTAIOUINX,
OOIIHOCTH M PaBEHCTBO YEIOBEUYECKUX pac

Tema 1.4 DxocucremMsl.

JKOCHCTEMBI

3HaHUWE OCHOBHBIX JKOJOTHYECKHX (DaKTOPOB M WX BIUSHUS HA OPTraHW3MBl. 3HaHUWE
OTIIMYUTETFHBIX TPHU3HAKOB WCKYCCTBEHHBIX COOOIIECTB — arposkocuctem. [lomydenwue
MPEJICTABICHUSI O CXEeMe OHKOCHCTeMbl Ha mnpumMepe Ouocdepnl. JlemoHcTpanus ymeHus

Texkymuii KOHTPOJIb:

YCTHBIN (pponTaNBHBI)
orpoc, WH/IUBUTyaJbHbIC
3a7aHusl.

PyOeskHbIii KOHTPOJIBb:
IIPOBEPOYHBIE, MPAKTUYECKUE
paboThI

ITpoMe:xxyTOYHBIH
KOHTPOJIb:
JuddepennmanbHblil 3auéT




MMOCTAaHOBKH IIEJIeH JesATENHHOCTH, TUTAHUPOBAHKE COOCTBEHHOM JEATENHHOCTH JJIS JOCTHXKECHUS
MOCTAaBJICHHBIX II€JICH, MPEIBUICHUS BO3MOXKHBIX PE3YJIbTATOB ATHX JACHCTBUN, OpraHU3alyd
CaMOKOHTPOJII M OIIGHKH TIOJYYEHHBIX pe3ynbTaToB. OOyueHHe COONIOACHUIO TPaBHII
MOBEJICHUS B MPHPOJE, OEPEeKHOMY OTHOUICHHIO K OHMOJOTHYECKHM OOBEKTaM (pacTEeHUSIM U
JKUBOTHBIM M MX COOOIIECTBAM) U UX OXPaHE

Pasznea 2. Xumus

Tema 2.1 . OcHOBHbIE MOHATHSI U 3aKOHBI XUMHUH. [lepuogudecknii 3akon u Ilepuoanyeckasi cucTeMa XHMHUYECKHX
3jeMeHTOB /I. . Menneneesa. Ctpoenne BemectBa. Bona. PacTBopsl

Beenenue PackpeiTHe BKIaga XMMUYECKOM KapTHHBI MHUpPAa B C€AMHYI) €CTECTBEHHO-HAYyUYHYIO KapTUHY
Mupa. XapakTepUCTHKa XUMHUH KaK IPOU3BOIUTENBHON CHIIBI O0IIeCTBa
Baxneiimue YMeHHe JaTh OIpEACIICHHE U ONEepUpOBATh CIEAYIOIIMMHM XUMHUYECKUMH IIOHATHUIMMU:

XUMHNYECCKHUEC TTIOHATHUSA

«BEILIECTBO», «XMUMHUYECKHH 3IIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCUTEIbHbIE aTOMHas MU
MOJIEKYJISIpHAsi ~ MacChl», «UOH», «AJUIOTPONHMS»,  «HM30TOMbI», «XHUMHUYECKas  CBA3bY,
«@IEKTPOOTPULIATEIBHOCTbY, «BAJEHTHOCTHY», «CTEHNEHBOKUCICHUS», «MOJbY», «MOJISIpHAs
Macca», «MOJSIpHBIH 00beM Ta3000pa3HbIX BELIECTB», «BELIECTBA MOJEKYJISPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI, «pacTBOPBIY, «QIEKTPOJIUT U HERJIEKTPOJIUTY,
«QIEKTPOJIUTHUYECKAs JAUCCOLMALMS», «OKUCIUTENb W BOCCTAHOBUTENB», «OKHCIEHUE U
BOCCTAHOBJIEHME»,  «CKOPOCTb  XHMHYECKOM  peakuum», «XUMHUYECKOE pPaBHOBECHEY,
«YTJIEPOJIHBIN CKeJIeT», «(PYHKIIMOHAJIbHAS TPYIIaY, «U30MEPUsD»

OcCHOBHBIE 32AKOHBI
XHMHUHA

@dopMyJIIpOBaHHE 3aKOHOB COXPAHEHUS MAacChl BELIECTB M IIOCTOSHCTBA COCTaBa BEILECTB.
VYcraHOBIIEHHME TPUYMHHO-CIEJCTBEHHONW CBA3M MEXKIY COJIEpP)KaHHEM JTHX 3aKOHOB U
HalMCaHUEeM XUMHUYECKHUX (POPMYI U ypaBHEHUH.

PackpbiTe (¢usndyeckoro cmbicia CUMBONMKM [lepuoandeckoit TaOmUIBl XMMHUYECKHX
anementoB JI. M. MenzaeneeBa (HOMEpOB 3JEMEHTa, MEpUOJA, TPYINIbI) M YCTaHOBIIEHUE
IIPUYNHHO-CJIEICTBEHHON CBSI3U MEXJy CTPOECHHEM aToMa M 3aKOHOMEPHOCTSMU H3MEHEHUs
CBOICTB 3JIEMEHTOB M 00pa30BaHHBIX MMHU BEIIECTB B MEpPUOJAX U Tpymnax. XapakTepUCTUKA
2JIEMEHTOB MaJIbIX IEPUOAOB IO UX NoJokeHuo B Ilepnonnueckoii cucreme Jl. 1. Menneneepa

OcHOBHBIE TEOPUH
XHUMHUH

YcTaHoBiIeHHE 3aBUCHMOCTH CBOMCTB XUMHUYECKUX BEILIECTB OT CTPOEHHUS aTOMOB 00pa3yroIInX
UX XMMHYECKUX OJJIEMEHTOB. XapaKTEPUCTHKA BAKHEUIIMX TUIIOB XMMHYECKUX CBA3EH U
OTHOCHUTENIBHOCTH 3TOM Tumnonorud. OObsSCHEHHE 3aBUCHUMOCTH CBOMCTB BELIECTB OT HX
COCTaBa M CTPOCHUS KPUCTAJUIMYECKHUX pEIIETOK. POpMyIMpOBaHHE OCHOBHBIX IIOJIOKEHUHI
TEOPHUH DJIEKTPOJIUTHUYECKON TUCCOIMALMU M XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCIUHEHHUU. DOpMyIMpOBaHUE OCHOBHBIX ITOJIOKEHUN
TEOPUU XUMHUYECKOIO CTPOCHMSI OPraHMYECKHX COCIMHEHHUN M XAPaKTEPUCTHKA B CBETE ITOM

Texkymuii KOHTPOJIb:

YCTHBIN (pponTaNBHBI)
orpoc, WH/IUBUTyaJbHbIC
3a7aHusl.

Py0e:xHbBIN KOHTPOJIb:

[IPOBEPOYHBIE, IPAKTHUYECKHE
paboThI

IIpoMe:xxyTOYHBIH
KOHTPOJIb:

JuddepennunanbHblif 3a4€T




TEOPUHU CBOMCTB BAXKHEHIIIMX MPEJACTABUTENIECH OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUIM

Ba:kHelinue BemecTsa u
MaTepHaJIbI

XapakTepuCTUKA CTPOSHHUS aTOMOB M KPUCTAJIOB M HA 3TOW OCHOBE — OOLIMX (PU3MUYECKUX H
XUMHYECKHX CBOWCTB METAJUIOB U HEMETAJIOB. XapaKTEPUCTUKA COCTaBa, CTPOCHHUs, CBOMCTB,
IIOJIyYEHUSI U NPUMEHEHUE BaXXHEHIINX HEMETaUIOB. XapaKTepUCTHKA COCTaBa, CTPOCHUS M
o0IIMX CBOMCTB BaXKHEHIIMX KJIACCOB HEOPraHMYECKUX coequHeHui. OnucaHue cocraBa U
CBOMCTB B@XHEHIIMX IPEICTABUTEICH OPraHMYECKUX COCIMHECHMM: METaHOJIA M JTaHOJIA,
CJIOKHBIX 3()MPOB, KUPOB, MBI, KAPOOHOBBIX KUCJIOT (YKCYCHOM KHCJIOTBI), MOHOCAXapua0B
(Tmroko3bl), aMcaxapuaoB  (caxapo3bl), TMoJMcCaxapuaoB (Kpaxmalla ¢ LEJUII0JI03bI),
AMHHOKUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETUYECKUX IOJIMMEPOB.

XHUMHYECKUN A3BIK U
CHMBOJINKA

Hcnonp3oBanne B y4eOHOW M TpO(ECCHOHATBHOUW ACSITEILHOCTH XHUMHYECKUX TEPMHHOB U
CUMBOJMKHM. Ha3piBaHME H3yYEHHBIX BEIIECTB [0 TPUBUAIBHOW WM MEXAYHAPOJIHOU
HOMEHKJIATYpE M OTPAXXEHHWE COCTaBa 3TUX COCAUHEHUN C TMOMOUIBI0 XUMHUYECKUX (HOpPMYII.
OTpaxeHne XUMHUYECKUX MPOLECCOB C IOMOUIbI0 YPABHEHUN XUMUYECKUX PEaKUN

Tema 2.2 XumMuueckue

CaKI1UH. Heopraﬂnqeamx COoeTHHEHHUH U X cBoMcTBa. MeTa/llIbl M HEMETAJLIbI

XuMH4ecKue peakuuu

OObscHeHHE CYITHOCTHU XUMHNYCCKUX ITPOLECCOB. KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHX peaKHI/Iﬁ 10
PAa3JIMYHBIM IIPpU3HAKaAM

XUMH4YeCKHU IKCIepH-
MEHT

BeinonHeHne XMMHUYECKOTO HKCHEPUMEHTA B TOJHOM COOTBETCTBUHU C IpaBHJIAMH TEXHUKH
6esomacHocti. Habmionenue, ¢ukcupoBaHMEe W ONHMCAHHME PE3YJIbTATOB IPOBEAECHHOIO
HKCIIEPUMEHTA

XumMnueckas nugpop-
Malus

[TpoBeneHue CaMOCTOATEIBLHOIO MOUCKA XMMHUYECKOH HMH(POpPMALMU C HCHOJIb30BaHUEM
pPa3IUYHBIX HCTOYHHMKOB (HAYYHO-NOMYJISIPHBIX M3JaHHM, KOMIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB HMHTepHeTa); HCIONBb30BaHUE KOMIBIOTEPHBIX TEXHOJOTHH il 00paboTKU H
nepesayd XuMU4ecko HHGOpMaIuu 1 €e IPeJICTaBICHUs B pa3IMuHbIX (opMax

Oprannyeckasi XuMus

Tema 1.3 OcHOBHBIC NOHATHSI OPraHUYECKOH XUMHMHU M TEOPHUS CTPOCHUS OPraHUYECKHUX COCAUHEHHI. YTJIeBOAOPO/IbI
W MX NpUpoAHbIe HCTOYHNKH. Kuciopoacoaep:kamue opraHnyeckue COeAMHEHUsl. A30TcoAepKale OpraHuniecKue
coeqnHeHus. [lonumepsl. XumMus U )KU3Hb

IIpopuiabHoe u npodec-
CHOHAJILHO 3HAYHUMOE
cojiep:KaHHe

OOBsiCHEHHEe XUMHMUYECKUX SIBICHUH, NMPOUCXOAALINX B MPUPOAE, ObITY M Ha IPOU3BOJICTBE.
CobutoieHne npaBuil HKOJIOTHYECKH TPaMOTHOTO MOBEAEHUS B OKpy:karolel cpeae. OreHka
BIUSHUS XMMHMUYECKOTO 3arpsA3HEHMsI OKPYKaIoLIEeH Cpellbl Ha OpPraHu3M YelloBeKa W JIpyrue
)KuBble opraHu3Mbl. CoOmto/IeHre MpaBuil O€30MacHOTO OOparieHusi ¢ TOPIOYUMH B TOKCHY-
HBIMU BeILIECTBAMH, JTaOOpaTOpHBIM 000OpynoBaHHeM. KpuTuueckas OLEHKa JTOCTOBEPHOCTH
XMMHYECKON MH(OpMaIUK, NOCTYNAIONIEH U3 Pa3HbIX HCTOYHUKOB.

Texyumuii KOHTPOJIb:

YCTHBIN (bpoHTaTBHBI)
orpoc, WHIUBUIYyaTbHBIE
3aJIaHMUS.

Py0exHbIi KOHTPOJIb:
MIPOBEPOYHBIC, MPAKTUUYECKUE
paboThI

IIpoMexxyTOYHBII
KOHTPOJIb:
Juddepennmanbablil 3auéT

Pa3zgen 3. Pusuka




Tema 3.1 Beenenne. Mexanuka

BBenenue

Pa3Butue crocoOHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIH, JIOTHUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMs, BOCHPHUHUMATh M aHAJIU3UPOBATh MHEHMsI COOECEIHMKOB, INpH3HaBas IPaBO
JPyroro 4yeyioBeKa Ha MHOe MHeHue. IIpuBeneHne MpUMEpOB BIMSHUSA OTKPBITUN B (U3HMKEe Ha
IIPOrpecC B TEXHUKE U TEXHOJIOTUU IIPOU3BOACTBA

Kunematruka

O3HaKkOMJIEHHE CO CIOcOo0aMHM ONMUCAHMS MEXAaHWYECKOTO JBIIKEHHS, OCHOBHOM 3ajadyeid
MeXaHUKHU. M3ydeHne OCHOBHBIX (PM3UYECKUX BEIMUMH KMHEMATHKH: IEepeMELIeHHs], CKOPOCTH,
yckopenus. HaOumroieHre OTHOCHTENBHOCTH MEXaHHYECKOro MABIDKEHHs. DopMmynupoBaHue
3aKOHa CIJIO)KEHHs CKOpocTed. McciienoBanne paBHOYCKOPEHHOTO HMPSIMOJIMHENMHOIO JBHKEHUS
(Ha mpuMepe CBOOOJHOTO MAACHUS TeI) M PAaBHOMEPHOTO ABIDKEHHS Tella MO0 OKPYKHOCTH.
[ToHumaHue cCMbICIIa OCHOBHBIX (DU3MYECKUX BEJIMYMH, XapaKTEpU3YIOIIUX pPaBHOMEPHOE
JIBUKEHHE TeJa 110 OKPYKHOCTH

JIlnHaMHuKa

[Tonumanue cMbicia Takux (U3MYECKUX MOJeNel, Kak MarepuanbHas TOYKa, MHEpLHalIbHas
cucrema otrcyera. M3mepeHue Macchl Tena pa3IUYHbIMU - crocobamu. M3mepeHue cui
B3aUMOJICHiCTBUSA Tell. BbluncieHue 3HAYEHHsS YCKOPEHUS Tel IO HU3BECTHBIM 3HAUCHUSIM
JNEUCTBYIOIUX CHJI M MacC Tel. YMEHHE pa3inuyaTh CHIY TSKeCTH U Bec Tena. OObsCHEHUE U
NpUBEJICHUE MPHUMEPOB SBJICHUS HEBECOMOCTU. [IprMeHeHHe OCHOBHBIX HOHATHH, GopMmyn u
3aKOHOB JJMHAMMKH K PEUICHHIO 3a7a4

3aKoHBI COXpaHEHHS B
MeXaHUKe

OObscHEHUE PCAKTUBHOI'O ABHUKXCHUSA HA OCHOBC 3dKOHA COXPAHCHHA HMITYJIbCA. HpI/IMeHeHI/Ie
3aKOHa COXpaHCHUA HMITyJIbCa IJId BBIYUCIICHUA H3MEHCHHI CKOpOCTefI TCJI 1HOpU HX
BSaHMOﬂCﬁCTBHHX. Brruncnenue pa6OTI>I CHJI W H3MEHEHHS KHHETHYECKOMH SHEpTruu TCa.
Brrunciaenue HOTCHHI/IEU'II)HOI\/'I OHEpPIruM TCJI B TPaBUTAIMOHHOM IIOJIC. XapaKTepI/ICTI/IKa
MMPONU3BOJAUTCIIBHOCTH MAIlIWUH 1 ,[[BI/IFaTeHeﬁ C UCIIOJIb30BAHUECM ITOHATHA MOITHOCTH

Tema 3.2 OcHOBBI MOJIEKYJISIPHOI (pu3uKU. TepMoauHAMUKH

Mouiekyasipaas pusznka

DOopMyIMpPOBAHHE OCHOBHBIX ITOJOKEHHHW MOJIEKYISIPHO-KMHETUYECKON TEOpUH. BbIonHEeHMe
IKCIIEPUMEHTOB, CIYXaIIUX 000CHOBAaHUEM MOJICKYISIPHO-KUHETHYECKOH Teopun. Habmronenue
OpOYHOBCKOTO JBIDKEHUs U siBieHus auddy3uu. OmnpeneneHUe MapamMeTpoB BeEIIECTBA B
razooOpa3HOM COCTOSIHUM Ha OCHOBAaHWM ypPaBHEHHUS COCTOSHMSI HJI€aJbHOTO Tasa.
[IpencraBinenue B BuAe rpaduka U30XOPHOTO, M300apHOTO M HM30TEPMHUECKOTO MPOIIECCOB.
Brrunciienne cpenHeil KWHETUYECKOW SHEPruu TEIUIOBOTO JBHXKEHUS MOJIEKYJ MO W3BECTHOM
TeMnepaTrype Beniectsa. Mzmepenue BiaxxHOCTH BO3yXa

TepmoauHamMuka

DKCIEepUMEHTAIbHOE HCCIIEJOBAHUE TEIIOBBIX CBOMCTB BelllecTBA. Pacuer koaudyecTBa TEIUIOTHI,
HEOOXOAMMOTO0 JIJIsi OCYIIECTBICHUS Tpollecca MPEBPAIICHHS BEIIECTBA U3 OJHOTO arperaTHOro
COCTOSTHUSI B Jpyroe. Pacder w3MeHEHUs BHYTPEHHEH SHEpPruu Tel, padoThl U MEepPEeIaHHOTO




KOJIMYCCTBA TCIJIOTBI HA OCHOBAHWH IIEPBOIr0 3aKOHA TCPMOJUHAMUKH. OOBscHeHUE IIPUHIIUIIOB
JIEHCTBHS TCIUIOBLIX MAaIllMH

Tema 3.3 OCHOBBI 2JIEKTPOAMHAMHUKH

DJIeKTPOCTATUKA

Brpluucnenue cui B3auMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKUX 3apsAI0B. Beraucienue
HaIPSHKEHHOCTH U IIOTEHIMAJIa 3JIEKTPUUECKOrO MO OMHOIO U HECKOJIBKUX TOYEUHBIX 3apsI0B.
N3mepenue pasHocTH noTeHuuanos. [Ipusenenre npuMepoB IPOBOJHUKOB, JTUIEKTPUKOB U
KOH/ieHcaTopoB. HabmroieHne sSBieHus 3JeKTPOCTaTUUECKON NHAYKIIUH U SIBIEHUS TOJISIpU3aLIH
JIJIEKTPUKA, HAXOIAIIErocs B JIEKTPUYECKOM I10JIE

ITocToSIHHEBIN TOK

I/I3MepeHHe MOHIHOCTH 3JICKTPHYCCKOI'0 TOKA. I/I3MepeHHe SI[C U BHYTPCHHETO COIIPOTHUBJICHUA
HCTOYHHUKA TOKa. C60p U UCIBITAHUC JJICKTPUYCCKUX ueneﬁ C Ppas3jiMdHbIM COCAUHCHHUEM
IMPOBOAHHUKOB, PACYCT UX I1APAMCTPOB

MarbuuTHoe 1moJjie

Ha6JIIOI[eHI/Ie I[GI\/JICTBI/ISI MAarauMTHOIO I10JIA Ha IPOBOAHHK C TOKOM, KAPTHUHOK MAarHUTHBIX MOJICH.
CDOpMy.]'II/IpOBaHI/Ie IIpaBujia JIEBOM pPyKn Ijit OIPEACIICHUS HAIIPaBJICHUA CHJIbI AMnepa.
Brrunciaenue CHIJI, I[CflCTB}GOHIPIX Ha MOPOBOJHHK C TOKOM B MArHMTHOM IIOJIC, 00BACHEHHE
IIPpUHIMIIA ﬂeﬁCTBHﬂ QJICKTPOJABUT'ATCIIA. I/ICCJ'IGI[OBaHI/Ie SABJICHUA BHCKTPOMaFHHTHOﬁ HWHAYKITUN

Tema 3.4 KosieOaHus1 M BOJIHBI. JJIeMeHTbI KBAHTOBOM (PU3UKH.

MexaHn4yeckue KoJiedoa-
HHA ¥ BOJHBI

[IpuBenenne mnpumepoB KoJjiedaTeabHBIX IBUMXKEHMH. lccrnepoBaHue 3aBUCMMOCTH IEpHOJA
KOJICOAHWH MaTeMaTH4eCKOro MasiTHUKa OT €ro JJUHBI, Macchl M aMIUIUTYIbl KoJeOaHUil.
OmnpeneneHue yCKOpPEHHs CBOOOJHOTO MAaJ€HHs C IOMOIIBI0 MAaTeMaTHYECKOrOo MAasTHHKA.
HaGnronenue xonebanuii 3Byvamero tena. [IpuBenenue 3HaueHUs CKOPOCTHU PaclpOCTPaHEHUs
3BYKa B Pa3JIMYHBIX cpesiax. YMeHue o0ObsICHATh UCIOIb30BAaHUE YIbTPA3BYKa B MEIUIIMHE

JIEKTPOMarHuTHbIE
KoJIeDaHUs U BOJHBI

HaGnronenue ocipyuiorpaMM rapMOHHYECKUX KojleOaHWi CHITbl ToKa B Lienu. OObsCHEHHE
IpEBpALeHMs] SHEPTUHU B HI€aIbHOM KojiebaTenbHOM KOHTYpe. M3yueHue ycrtpoiicTBa u
NpUHIUINA AeWCTBUS TpaHchopMaTopa. AHATU3 CXEMBbI Iepeayr IEKTPOIHEPIHH Ha OOJIbIINe
paccrostHus. [IpuBeaenne npuMepoB BUIOB PaAUOCBI3H. 3HAKOMCTBO C yCTPONCTBAMH,
BXOJISIIIMMH B CUCTEMY painocBs3u. O0cykeHne 0cOOEHHOCTEH paclipoCTpaHeHHs PaIiOBOJIH

CBeToBbIE BOJHBI

[IpuMeHeHre Ha MpaKTUKE 3aKOHOB OTPAKEHMsI M IPEJOMJICHHUS CBeTa IMPH PELIEeHUM 3ajad.
Habmionenue siBieHuss Audpakiuu M JUCIEPCHU CBETa. YMEHHE CTPOMUTh H300paskeHUs
IpeJIMETOB, JaBaeMble JMH3aMu. PacueT onTudyeckoi CUIIbI JIMH3bI

KBantoBbIe cBolicTBa
cBeTa

Hab6monenue ¢orosnexkrpuueckoro sddexra. Pacyer mMakcuManbHON KHHETUYECKOW IHEPTHH
2JIEKTPOHOB Tpu (hoTorddexTe

dusuka atoma

®opmynupoBanue nocrynaToB bopa. Habmoaenne nuHeiiuaToro 1 HEMpepsIBHOTO CIEKTPOB.
Pacder 4acTOTBI M AJIMHBI BOJIHBI MCITYCKa€MOT'0 CBETA IIPH MEPEX0E aTOMa U3 OJHOTO
CTAllMOHAPHOTO COCTOSIHUS B Apyroe. OObsiICHEHHE IPUHIINIIA ASHCTBHS Ja3epa




®du3uka aromHoro siapa | Habmonenue tpekoB anbda-yactuil B kamepe Bunbcona. Perucrpanus saepHbIX U3JIydeHUH c
U 3JIEMEHTAPHBIX YacTHIl | IOMOIIBIO cueTyuka l'edirepa. Pacder sHeprum cBsizu aTOMHBIX sAnep. IloHmmaHue neHHOCTH
HAay4YHOT'O TIO3HAHWS MHpa HE BOOOIIE [JI 4YelOBeUeCTBa B IIEJIOM, a IS KaKJIOro
oOyyJaronierocs JTM4YHO, IEHHOCTU OBJAJCHHUS METOJOM HAYy4YHOI'O MO3HAHUS JUISl JTOCTUKEHUS
ycrexa B JIIOOOM BHJI€ TPAKTHUYECKOM JIEATETLHOCTH

Tema 3.5 BcecesieHHAS M €€ IBOJIIOLUA.

CTtpoeHue u pa3BuTHE OObsicHeHre MoJieH paciupsiomieiics Beenennoit
Bcenennoii
IIpoucxoxnenue Habmronenue 3Be3a, JIyHsl u muaner B Teneckor. HabmioqeHne COMHEUHBIX MSATEH C MOMOIIBIO

CoIHEeYHOH CHCTEMBI TEJIECKOIIa




3.1. ®opMbI U MeTOAbI KOHTPOJISI M OLIEHKHU Pe3yJibTaTOB

@opMBl U METOJbl KOHTPOJISI U OLEHKH PEe3ylbTaTOB OOYYEHMsI TO3BOJISIOT MPOBEPATH Y
00y4aromuxcst ypoBeHb (POPMHUPOBAHUS
OCBOEHUS IPOrPaMMbl BOCIIUTAHUS:

O0IIMX KOMIIETEHIIMA M JMYHOCTHBIX  PE3yJbTAaTOB

Pe3yabTaThl 00y4enus DopMbI U METOABI KOHTPOJIS
(ocBOEHHBbIE YMEHHsI 1 3HAHMSA) OIIEHKH Pe3yJIbTATOB 00y4eHHus!
YmMenus
pAl OBnazieHrne yMEHUSIMH U HaBBIKAMU PAa3IU4HbIX BUAOB | Tekyluii KOHTPOJIb 3HAHMIA:
OK 1-7 MO3HABATEIBLHOM NIESATEIBHOCTH ISl U3yUSHHS PAa3HBIX | YCTHBIA M MUCBMEHHBIH OTpoc,
JIP 1-30 | cTOpOH OKpY’KaIOUIero €CTECTBEHHOT'O MHpa; WHIWBUIYyaJbHbIC 3aJjaHus,
y.2 YMeHue ompeneniTh LEMd U 33Aa4dd JESITENbHOCTH, | TECTHPOBAHME.
OK 1-7 BBIOMpATh CPEICTBA /IS MX TOCTHIKCHMS Ha npakTuke;, | PyOeskHbIN KOHTPOJL 3HAHMIA:
JIP 1-30 MIPOBEPOYHBIE, MPAKTUICCKUC PAOOTHI.
Y3 ‘YMeHue uenosp30BaTh Pa3InyHbIE UCTOYHUKH JJIS IIpome:kyTOUHBIH KOHTPOJIb

OK 1-7 MOJTyYeHHs €CTECTBEHHOHAYYHOH HH(pOpMannu u 3HAHUI:

JIP 1-30 OIICHUBATH €€ JOCTOBEPHOCTH AJIA JOCTHKECHUS audpdepeHIUPOBAHHBIN 3a4eT
MIOCTaBJICHHBIX LIENeN U 33/1a4;

Y4 YMeHne NpUMEHATh €CTECTBCHHOHAYYHBIE 3HAHUS IS

OK 1-7 00BSICHEHHSI OKPY>KAIOIIUX SBICHUI, COXpaHEHUS

JIP 1-30 3JI0POBBSI, 0OECIIeUeHHs OE30MIaCHOCTH
KHU3HEJEATETBHOCTH, OEPEKHOTO OTHOIICHUS K
NpUpPOAE, PAllMOHAIBHOTO IPUPOAOIOIb30BaHHMS, A
TaK>Ke BBIITOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTENS;

3HanusA
3.1 ChopMUpOBaHHOCTH MPEICTABICHUMN O IEIOCTHON Tekylmii KOHTPOJIbL 3HAHUIA:

OK 1-7 COBPEMEHHOH €CTECTBEHHOHAYYHOUW KapTHHE MHUpA, YCTHBIA U MUCBMEHHBIN OIPOC,

JIP 1-30 | mpupone Kak equHOMN LIETOCTHOW CUCTEME, WHJUBUYJIbHbBIE 3a/1aHus,
B3aMMOCBSI3U YeJIOBeKa, IPUPOJIbI U OOIIECTBa, TECTUPOBAHHE.
IPOCTPAHCTBEHHO-BPEMEHHBIX MacIITadax PyGesxkHblii KOHTPOJIL 3HAHMIA:
Bceenennoi; MIPOBEPOYHBIE, MPAKTUIECKHE PAOOTHI.

3.2 Hawnbonee BaKHBIX OTKPBHITHI U TOCTHKEHUSX B IIpomMekyTOYHBIH KOHTPOJIb

OK 1-7 00J1aCTH €CTECTBO3HAHMS, IIOBIUSBIINX Ha dBOIIOLNIO | 3HAHMIA:

JIP 1-30 | mpeacraBineHHH 0 IPUPOJE, HA PA3BUTHE TEXHUKH U auddepeHIUPOBAHHBIN 3a4eT
TEXHOJIOTHIi;

3.3 ChopMHUpOBAaHHOCTh  MPEJACTABICHUH O HAy4yHOM

OK 1-7 METOJE IO3HAHUS IPUPOABI M CPEACTBAX H3YyYCHHS

JIP 1-30 | meramupa, MakpoMHpa W MHKPOMHpA; BIIaJCHHE
npueMaMHd  €CTECTBEHHO-HAy4YHBIX  HAaOJIIOJICHUH,

OTBITOB, HCCIEAOBAaHUH W OLEHKU JIOCTOBEPHOCTH
NOJYYE€HHBIX PE3YNIbTaTOB,;
34 IloHATHIHBIN anmapaT €CTECTBEHHBIX HaYK,

OK 1-7 ITO3BOJISIIOIUM II0O3HABATh MUP, Y4aCTBOBATh B

JIP 1-30 | AucKyccHsix O eCTECTBEHHO-HAYyYHBIM BOIIPOCAM,
MCIIOJIB30BaTh Pa3INuHble HCTOYHUKH HH(pOpMau
JUTSL IOATOTOBKH COOCTBEHHBIX PadOT, KpUTHYECKH
OTHOCHUTBCS K coo0menussMm CMU, coneprkammum
HAY4HYI0 HH)OPMALHUIO;

3.5 OcHOBHBIE METO/IbI TIO3HAHMS (HAOMIOACHUS, HAYYHOTO

OK 1-7 SKCIIEPUIMEHTA) [UIS W3YyYEHHUS pa3IMYHBIX CTOPOH

JIP 1-30 | ecrecTBeHHO-HAyYHOH KapTHHBI MHpa, C KOTOPBIMHU
BO3HMKAaeT  HEO0O0XOIUMOCTb CTaJIKUBATbCS B
npodeccuoHaIbHOU chepe.




4. UaauBUaYyaJIbHBIA MPOEKT

WHauBUyaIbHBIA TPOEKT MPEICTaBIseT co00i 0co0yio hopMy OpraHu3allH ACATEIbHOCTH
CTyZIeHTOB (y4eOHOE MCCIIeIOBAHUE U YUYE€OHBIN MPOEKT).

NuauBuyanbHbIA TPOEKT BBIMOJHSIETCS CTYIEHTAMH CaMOCTOSATENbHO IOJ] PYKOBOJICTBOM
npenogaBarensi (TbIOTOpA) MO BBHIOPAHHOM TeMe B paMKax OJIHOTO WJIM HECKOJIbKUX H3y4aeMbIX
y4eOHBIX TMPEAMETOB, KypCOB B JIO00H H30paHHON 00JACTH JeATENBHOCTH (TIO3HABATEIHHOM,
MPaKTUYECKON, y4eOHO-HCCIIeIOBATEIBCKON, COIIMAIBHON, XYI0’)KECTBEHHO-TBOPUYECKOM, HHOM ).

Pe3ynbTarhl BRINOIHEHNS HHAUBUAYAIBHOIO IPOEKTA JOHKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh HABBIKOB KOMMYHHKATUBHOM, y4eOHO-HCCIIeI0BaTeNIbCKON
JeATEITbHOCTH, KPUTHUYECKOTO MBILIICHUS;

CIIOCOOHOCTP K HHHOBAIIMOHHOHM, aHAJIWTUYECKOW, TBOPYECKOM, HHTEIEKTYyalbHOMI
JESITEIIbHOCTH;

c(OpMUPOBAHHOCTh HABBIKOB IPOEKTHOM JESITETbHOCTH, a TaKXKe CaMOCTOSTEbHOTO
NPUMEHEHHUS TPUOOPETEHHBIX 3HAHWKA M CHOCOOOB JEMCTBUM NMPH PEUICHUH Pa3IMYHBIX 3ajad,
UCIOJIB3YS 3HAHUS OJTHOTO UM HECKOJIBKUX YYEOHBIX MPEIMETOB HIIM IPEIMETHBIX 00J1acTell;

CHOCOOHOCTh MOCTAHOBKH 1ETH U (POPMYITMPOBAHHUS THIIOTE3bI UCCIICIOBAHUS, TUIAHUPOBAHHUS
paboThl, 0TOOpa U MHTEPIIPETALIMM HEOOXOAUMOI HH(POPMAINH, CTPYKTYPHUPOBAHUS apryMEHTAIlUU
pe3ysIbTaTOB UCCIIEAOBAHUS HA OCHOBE COOpPAHHBIX JIaHHBIX, IPE3CHTAIIMN PE3YJIbTAaTOB.

WuauBuayanbHbI TPOEKT BBIMOIHSAETCS 00YyYalOIIMMCs B T€UEHUE OJHOTO WIU JBYX JIET B
pamMKax Y4eOHOro BpPEMEHH, CIIELIMAJIbHO OTBEIEHHOrO Y4E€OHBIM IUIAaHOM, M JOJDKEH OBITh
NPEJICTaBICH B BHJIE 3aBEPIICHHOTO Yy4eOHOTrO HCCIIENOBAHMS WM pPa3padOTaHHOTO MPOEKTa:
MH(OPMALIOHHOTO, TBOPUYECKOTO, COLIMAJILHOTO, IIPUKIIAJIHOTO, HMHHOBAIIMOHHOTO,
KOHCTPYKTOPCKOT'O, HHKEHEPHOTO.

4.1. IlpumepHbIe TeMbl pedepaToB (10KJIA/I0B), HHANBUIYAJIbHBIX IPOEKTOB

* Marepusi, GOpMBI €€ TBHIKSHUS U CYIIIECTBOBAHUSI.

* Ilepssii pycckuii akanemuk M.B.JlomoHoCOB.

* HckyccTBO M ponecc NO3HaHuUs.

*  ®usurKa 1 My3bIKQJIBHOE UCKYCCTBO.

* llBeromys3sbIKa.

* @uszuka B COBPEMEHHOM LIMPKE.

*  @u3nuecKre METOJIbI UCCICOBAHUS TAMITHIUKOB UCTOPUH, APXUTEKTYPhI U TIPOU3BEACHUI
HCKYCCTBa.

* HayuHo-texHudeckuii mporpecc u NpoodIeMbl SKOJIOTHH.

* buorexHosnorus u reHHas uHxeHepust — TexHonorun XXI| Beka.

* HanoTexHOJOTHUs KaKk MPUOPUTETHOE HAMPABIICHUE PA3BUTHUS HAYKU U TTPOU3BOJICTBA B
Poccuiickoit denepanum.

* OxpaHa OKpyXaroliei cpeibl OT XUMUYECKOTO 3arpsi3HEHNUS.

* PacTBOpBI BOKpYT HAC.

* VYCTpaHEeHHE )KeCTKOCTH BOJIbI Ha MMPOMBIIIJICHHBIX MPEATPUSITHSIIX.

* lcTopus BO3HUKHOBEHHMS M PA3BUTHUSL OPTaHUYECKON XUMUHU.

* VYrieBoAbl U UX POJIb B )KUBOUW MPHUPO/IE.

* JKupbl Kak TPOJYKT NUTAHUSA U XUMUYECKOE ChIPBE.

* HexBarka npo0BOILCTBHS Kak IN100abHas MpobdaemMa YeloBeYecTBa U IMyTH €€
peleHusl.

» CpencTBa rUrMeHbl HA OCHOBE KHCIIOPOACOAEPKAIIUX OPTaHUYECKUX COEIMHEHUH.

* CuHTeTHuYecKHe MOIOIINE CPEACTBA: JOCTOMHCTBA U HEIOCTATKH.

» JledumuT O6enka B MUIIEBBIX MPOIYKTAX M €T0 MIPEOI0JICHNE B paMKaX II00aTbHOM
MPOJIOBOJILCTBEHHOMN MIPOrPAMMBI.

* B. . Bepnazackuii u ero yueHue o 6uocdepe.

* lcropus u pa3BUTHE 3HAHUU O KIIETKE.

* Oxpyxarolas 4elloBeKa cpesia U €€ KOMIIOHEHTHI: pa3JInyHbIe B3IJISIbI HA OJHY
npobiemy.

* Tlomynsius Kak eIuHUIIA OMOIOTHYECKOM SBOJIOINH.

* [lomynsuus Kak SKOJOTMYECKas eIUHULIA.



» CoBpeMeHHbIE B3B! Ha OMOJIOTHYECKYIO ABOIIONHIO.

» CoBpeMeHHbIE B3ITISAbI Ha TPOUCXOKICHNE YEIOBEKA: CTOJIKHOBEHHE MHEHHA.
* CoBpeMeHHBIE METO/IbI UCCIIEIOBAHUS KICTKH.

» Cpenbl 0OUTaHMS OPTraHU3MOB: IIPUYHUHBI PA3HOOOPA3HSL.

5. HpOMe)KyTO'lHaﬂ aTrrecramus.

KonTpons u oueHka pe3ynbraroB ocBoeHus aucuuiuimabl OVYJI. 13 EcrecTBo3HaHuHE
OCYILECTBIISICTCS NIPENOAABATENEM B IIPOLIECCE IPOBEIECHUS MPAKTUUECKUX 3aHIATUH, TECTUPOBAHNUS,
a TaKk)Ke BBIIIOJIHEHUS 00YJarOIIMMUCS WHANBHUTYyaIbHBIX 3aJJaHUH, IIPOCKTOB, UCCIICAOBAHMIA.
OcBoeHnne odyudaromMMucs pabodel IporpaMMbl 3aBepIIaeTcst IPOMEXYTOYHOM aTTecTanueil B
dopme muddepeHIInPOBaHHOTO 3a4eTa.

6. YCJIOBUSI PEAJIM3AIIAU YUEFHOM JTUCIIUILIAHBI

6.1. TpeGoBaHus K MaTepHAIbLHO-TEXHHYECKOMY 00eciedeHUI0

Peanuzanust y4eOHOI nucHUIUIMHBI TpeOyeT Haiauuus y4eOHbIX KaOWHETOB; XUMHH,
¢u3uku, OMoI0TUN.

B cocraB y4eOHO-METOAMUYECKOTO U MaTepHATbHO-TEXHUYECKOr0 00eCIeueHus] mporpam-
MBI Y9€OHOU TUCIUIUINHBI «ECTeCTBO3HAHUEY BXOIAT:

* MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENOIaBaTENS;

* HarjasiaHbIe TOCOOUs (KOMIUIEKTH Y4€OHBIX TaOJIHII, MJIaKaTOB, MOPTPETHI BBHIAAIOITUXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

* nH()OPMANMOHHO-KOMMYHHKAITHOHHBIC CPEJICTBA;

* DJKpPaHHO-3BYKOBBIE TOCOOUS;

* KOMIUICKT JIEKTPOCHAOKEHUSI KAOUHETOB;

* TEXHHYECKHE CPEJCTBA OOyUYCHHUS;

* JIEMOHCTpAIMOHHOE 000pyAOBaHME (OOIIETr0 Ha3HAUCHUS M TEMAaTUICCKUE HA0OPHI);

» naboparopHoe obOopynoBaHue (00IIEro Ha3HauUCHUs U TEMaTHYECKHE HAaOOpbI, B TOM
YUCJIE 1711 TOCTAaHOBKU JEMOHCTPALIMOHHOTO U YUEHHUECKOTO SKCIIEPUMEHTA, PEAKTUBHI);

* CcTaTU4YecKHe, TUHAMHYECKHEe, JEeMOHCTPAIlMOHHBIC W Pa3/JIaTOYHbIE MOJENH, BKIIOYas
HaTypaJbHbIE OOBEKTHI;

* BCIIOMOTaTelbHOE 000PYI0BaHHUE;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIIMHU, B TOM YHCJIE TTaCIOpTa Ha CPEJICTBA OOYyUEHUS,
WHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

* OuOIMOTEYHBIN (OHI.

7. OcHOBHAas1 IMTepaTypa

1. KoncrautunoB B.M., PszanoB A.I'., ®aneeBa E.O. OOmas Owomorus.— M., M.,
Axanemus 2017.

2.. T'abpuensn O.C., OctpoymoB N.I'. Xumus. ans npodeccuit. —-M., Axanemus 2018.

3. Tabpuensa O.C. Xumusi: y4eOHHK COIHMAIHHO-PKOHOMHUYECKOTO M TYMaHHUTapHOTO
npodwmieit.— M. Akagemus, 2017.

4]lmutpueBa B.®. 3agaum 1no  ¢usmke: y4ed. mocobwe JUISI  CTYJICHTOB
o0mieoOpa3oBarenbHbIX yueOHbIX. — M., Akagemus 2017.

6.ImutpueBa B.®. dusnka: yueOHuK ais npodeccuil U CrenuaabHOCTEH TEXHUYECKOTO
npodwmis. — M., Akanemus, 2017.

7.Amutpuea B.®. ®dusnka KOHTPOJbHBIE MaTepuaibl: yueO. mocoOue Aisi CTYIAEHTOB
o0meoOpa3oBaresbHbIX YueOHbIX. — M., Akagemus 2018.

JlonoJHUTe/ILHAS JIUTEPATYPbI
na cmyoenmos



lTlabpuensu O.C. u gap. EcrectBo3Hanme. Xumus: Y4eOHUK JUIsI CTYICHTOB
poeCCHOHAIBHBIX 00pa30BaTEIbLHBIX OpPraHu3aIiii, OCBaMBAIOIINUX Tpodeccun
crnenuansHocta CI1IO. — M., 2017

2.ITapmrytnna  JLLA.  EcrectBoznanme. buomorms:  y4eOHMK  JUIsI  CTYJICHTOB
npodeccHoHaNbHBIX ~ O00pa30BaTENbHBIX  OpPraHM3allMid,  OCBaMBAIOIIMX  Npodeccu U
cnemuanpHocTu CIIO. — M., 2017

3.Camoiinenxko  IL.M.  EcrectBoznanme. @Dusmka: yuyeOHHMK A7 CTYIEHTOB
npodeccHoHaNbHBIX ~ O0pa30BaTENbHBIX  OpPraHM3allMid,  OCBaMBAIOIIMX  Npodeccuu U
cnemuanpHocTu CIIO. — M., 2017

4.Camorinenko IIL.U. EcrtectBoznanme. ®duszuka. COOpHUK 3amad: y4ded. mocoOue ajis

CTYJIEHTOB MPOECCHOHATBHBIX O00Pa30BATEIbHBIX OpPTaHHU3AIMi, OCBAaWBAIOIIUX MPOPECCHH H
cnenuanpHocTu CIIO. — M., 2017

s npenogasaresei

1. ®enepanbublii 3aK0H «O06 obpazoBanuu B Poccuiickoit Deaepannn: Gpeaep. 3aKoH OT
29.12. 2012 Ne 273-@3 (B pen. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne
120-@3, o1 02.07.2013 Ne 170-®3, ot 23.07.2013 No 203-D3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Noe  15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-D3, ¢ uzm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne
145-@3, B pexn. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

2.ITpuka3 MunucrepctBa obpazoBanusi U Hayku PD ot 31 mekabps 2015 r. N 1578 "O
BHECEHUHU M3MEHEHUH B (efepanbHbIi TOCYAapCTBEHHBIH 00pa30BaTeNbHBIA CTAHAAPT CPEIHETO
obmiero o0pa3oBaHMs, YTBEPKIACHHBIM MpHKa3oM MuHUCTEpCTBAa 00pa3oBaHUS MW HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"

3.IlpumepHas ocHOBHas 00Opa3zoBaTelbHAs MPOrpaMma CpeaHero oodiero oOpa3zoBaHUS,
onobpenHas pemieHueM (deaepaibHOro y4eOHO-METOAMYECKOTO OOBEAMHEHHUS IO 00IeMy
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www.window.edu.ru/window (EaunHoe okHO qocTymna kK o0pa3oBaresibHbIM pecypcaM MHTepHeTa 1o
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