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Paccmorpena

Ha 3aCEJaHNU MEeJarornyecKoro COBeTa

npotokon Ne ot 2019~

PaGouyas mnporpamma oOmeoOpa3oBarenbHOl  yuyeOHOM aucummiauuel  OY/[6. 08
«EctecTBO3HaHWe» TMpeaHa3HadeHa IS pealu3alldd  OCHOBHOM  00pa3oBaTenbHOM
mporpaMMbl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsS C OJHOBPEMEHHBIM MOJYYEHUEM
cpenHero obuiero odpazosanus. [Iporpamma paszpadorana ¢ yuérom denepanbHOTO 3aKOHA
P® ot 29.12.2012r. Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit ®eaepauun» (B pen. Ot
03.07.2016, ¢ uzm. Ot 19.12.2016), npukaza Muno6pHayku PD ot 31.12.20151. Ne 1578 «O
BHeceHnn wu3MeHeHud B @PI'OC COO, yTBep)IeHHBII NpuUKa3oM MUHUCTEpPCTBA
oOpazoBanusi W Hayku PO or 17 wmas 2012r. Ne 413, npumepHoil OCHOBHOMH
00111e00pa3oBaTeIbHON TPOTrpaMMBbl CPeHETo 00IIero oopa3oBanus.//Ono0peHa pemneHueM
denepanbHOro yueOHO-METOANYECKOTO 00BEAMHEHUSI 110 00IIeMy 00pa30BaHUIO (MPOTOKOJ
ot 28.06.2016 . Ne 2/16-3); Ha OCHOBE MPUMEPHOH MpOrpaMMbl 0O0IIE00pa3oBaTEIbHON
mucuumiiabl - «EctectBo3Hanue» atopa II. M. Camoiinenko, mpodeccopa kadenps
«Duzukay DIOY BIIO «MI'YTY wum. K. I. Pa3zymoBckoro», peKOMEHI0BAaHHOI
@denepalibHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM YyupexJeHueMm «®DenepanbHblii UHCTUTYT
paszButus oopazoaHus» (PIAY «DUPO») peructpanmoHHbiii HoMep peneHsuu 374 ot 23
utons 2015 . ®TAY «®UPO» u tpedoanuit ®I'OC CIIO mo mpodeccun: 43.01.02
[Tapukmaxep, yTBepkAEH MpukasoM MuHHCTepcTBa oOpa3oBaHus U Hayku PD ot 2 aBrycra
2013 . N 730, 3apeructpupoBan MunHtoct N 29644 or 20.08.2013r couuaibHO-
HKOHOMHYECKOTO Mpoduis npodeccuoHaIbHOT0 00pa3oBaHusl.

Opranuzanus-pazpabotunk:  l[ocygapcTBeHHOe — OwMkeTHOE  MPOQECCHOHATBEHOE
oOpazoBarenpHOe  yupexaeHue KpacHomapckoro kpas «ApMaBUPCKHM — TEXHHKYM
TEXHOJIOTHH B CEPBHCAY.

Pazpaborumk: ITacmypHoBa E.M.
npenoaasatens ['BITIOY KK ATTC

PenieH3eHTn: /IpsikoBa E.A.
npenoaasateasr ®I'BOY BO AI'TLY,

npodeccop nmegarornueckux Hayk Kageapsl
matemaruku, pusuku u MIT u UTTUMu®d.

Xononosa C.H.

npenogasareias @PI'BOY BO AI'TIY, noueHt
kageapsl MmareMaTuky, Gusuku u MIT u
NIMTNMu®.




o~ WD E

Conepxxanue
IlosgcanTenpHas 3armcka.

O6mas xapakrepuctuka yueonoit aucuurinnasl OY][6. 08 EctecTBo3HaHuUE
Mecto yueOHOM AUCIUIUIMHBI B y4UeOHOM IUIaHE.

Pesynbrarel 0OcCBOCHHS y4€OHOM TUCITUTUINHEI.

Conepxanue y4eOHON AMCHUIUIMHBI C YYETOM Ipoduiist npodeccruoHaIbHOTO
oOpazoBaHus

Temarnueckoe MJIAaHUPOBAHHE C OIMPEACICHHUEM OCHOBHBIX BHIOB Y4eOHOM
AESITETFHOCTH 00yUYaIOITIXCSI.

Y4eOHO-MeToaNIeCcKOe U MaTepHaIbHO-TEXHUIECKOE obecrnieueHue
poTpaMMBbl y9eOHOW AUCIIUITITHBI.

Jlureparypa



1. TlosicHuTe/bHAS 3alIUCKA

[Iporpamma 00111e00pa3oBaTeIHLHOM yueOHOU JTUCHUTUTAHBI
«EcrecTBO3HaHMe» MNpeaHa3HaYeHa JI1 W3Y4YEHHUs €CTECTBO3HAHHUS B Ipejaenax
OCBOEHMSI OCHOBHOM mpodeccruoHaibHON oOpa3oBarenbHol mporpammel CIIO npu
MOJTOTOBKE KBaJIU(UIMPOBAHHBIX CIELUAIMCTOB CPEAHEro 3BeHa Mo mpodeccuu
43.01.02 [Tapukmaxep.

[Iporpamma pazpaborana Ha ocHoBe TpeboBaHuii ®I'OC cpennero oodiero
o0Opa3oBaHusl, MPEABABIIEMbIX K CTPYKTYPE, COAEPKAHUIO U pe3yJibTaTaM OCBOECHUS
yuyeOHOUN nucuuIuinHbel «EcTecTBO3HAHUE», B COOTBETCTBUM ¢ PekoMeHmauusMu 1o
OpraHu3alyy MOJIYYeHHs] CpEAHEero oO0miero oOpa3oBaHHUs B MPEAENax OCBOCHUS
o0Opa3oBaTeNbHbIX NPOrpaMM CpeaHero npodeccuoHaJbHOro oOpa3oBaHUs Ha Oasze
noigyyaeMol mnpodeccur cpeaHero npopeccruoHaIbHOro 00pa3oBaHus (ITMCHMO
JlenaprameHTa rocylapCTBEHHOU MOJIUTUKHU B cepe MOATOTOBKU pabouuX KaJIpoB U
JITTIO Munoopnayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpammbl «EcTecTBO3HaHME» HampaBI€HO Ha JIOCTHKEHHE
CIEAYIOIIMX HeJIen:

*s OCBOCHHME 3HAHHUI O COBPEMEHHOW €CTECTBEHHOHAyYHON KapTUHE MHpa U
METOZaX €CTeCTBEHHBIX HayK; 3HAKOMCTBO C HauOojiee BaXKHBIMU HJCIMH U
JOCTH)KEHUSMH €CTECTBO3HAHMSI, OKa3aBIIMMHU OIPEEIolIee BIUsIHUE Ha pa3BUTHE
TEXHUKHU U TEXHOJIOTUA;

*s OBJAJICHUE YMEHUSAMH MPUMEHSTH MOJyYEHHbIE 3HAHUA JJISi OOBSICHEHUS
SABJICHUN OKPYKAIOIIET0 MHUpa, BOCHPHUATHUS MHPOPMAIMU €CTECTBEHHOHAYYHOTO U
npo(eCcCHOHAIbHO  3HAYMMOTO  COJIEpIKaHMs;  Pa3BUTHE  WHTEJUICKTYaJbHBIX,
TBOPYECKHX CIIOCOOHOCTEM M KPUTHUYECKOTO MBIIUICHUS B XOA€ IPOBEICHUS
NPOCTEHIINX KCCIEIOBAHUM, aHaliu3a SBICHHUM, BOCHPUATHS M HHTEPIpETAIUU
€CTECTBEHHOHAYYHOW MH(POpMAIIUK;

s BOCIIUTAHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHHOU MPUPOIBI
U HUCTOJIb30BaHUS JOCTIKEHUNW €CTECTBEHHBIX HAyK ISl Pa3BUTHS IUBUIM3ALUU U
MOBBIIIICHUST KAY€CTBA KU3HU;

*s [IPUMEHEHHWE ECTECTBEHHOHAYyYHBIX 3HaHUN B MPodecCUOHATHHOM
AESTeNIbHOCTY M TOBCEOHEBHOM KU3HU Juid  obecriedeHus Oe30MacHOCTH
KU3HEIEATEIBHOCTH; TPAMOTHOIO HCIIOJBb30BAaHUS COBPEMEHHBIX TEXHOJOTHUI;
OXPaHBbI 37J0POBbSI, OKPYXKAIOLIEN CPEbI.

B mporpaMMmy BKIIIOYEHO cOfep:KaHME, HANpaBlIeHHOE Ha (OPMHUpPOBAHHUE Y
CTY/IEHTOB KOMIIETEHIINH, HEOOXOMUMBIX i KadecTBeHHOTo ocBoenus OIIOIT CITO
JUIs1 TIOATOTOBKH crierianncToB mo npodeccuu 43.01.02 TTapukmaxep.



2. O0masi XapakTepucTUKA y4eOHOM AUCHUILTHHBI
OVY/10. 08 EcTtecTBO3HAHHUE.

EcTtecTBO3HaHNEe — Hayka O SIBICHHUSX M 3aKoHax nmpuponabl. CoBpeMeHHOE
€CTECTBO3HAHHME BKJIIOYAE€T MHOXKECTBO €CTECTBEHHOHAYYHBIX OTPACiEi, U3 KOTOPBIX
HamOosnee BaXXHBIMU SBISIOTCA (pu3uka, xumuss U Ouosorus. OHO OXBaThIBaeT
IIMPOKUIA CIIEKTP BOINPOCOB O pPa3HOOOpa3HbIX CBOWCTBAX OOBEKTOB MPUPOIBI,
KOTOPbIE MOKHO pacCMaTpUBaTh Kak €AMHOE LIEeJI0E.

EcTecTBeHHOHay4YHble  3HAHUS, OCHOBAaHHbIE HAa HHUX TEXHOJOTUU
dbopMHUpyIOT HOBBIM 00pa3 >KuU3HU. BBICOKOOOpa30BaHHBIM YEJIOBEK HE MOMKET
JTUCTAaHIUPOBATHCS OT (PYH/IaMEHTAJIBHBIX 3HAHUN 00 OKPYKaroUleM MUPE, HE PUCKYS
oKa3aTbCsi  OECIOMOIIHBIM B  MpodeccuoHadbHOW  AesTenbHOCTH.  JloOoe
NEPCIIEKTUBHOE HANIPABICHUE JESITEIbHOCTH YEJIOBEKa MPSIMO MJIM KOCBEHHO CBSI3aHO
C HOBOM MarepuaibHON 0a30i W HOBBIMM TEXHOJOTUSMHM, W 3HAHHME HX
€CTECTBEHHOHAYYHOM CYIIHOCTH — 3aKOH ycCIlexa.

EcTecTBO3HaHME — HEOTHEMJIEMAsl COCTABIAIONIASl KYJIBTYPBI: OIpPEEss
MHUPOBO33pDEHUE YEJIOBEKa, OHO MPOHUKAET M B TyMaHUTapHyl cdepy, U B
OOIIECTBEHHYO KU3Hb. PaunonanbHbIi €CTECTBEHHOHAYYHBIN METO/I,

copmupoBaBIIHIACS B paMKaxX €CTECTBEHHBIX HAyK, 00pa3yeT €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, HeKoe 00pa3Ho-puiocodpckoe 06001eHne HAyYHbIX 3HAHUH.

OCHOBY €CTECTBO3HAHUSI MpEACTaBIsgeT (U3MKAa — Hayka O MPUPOIE,
u3ydarolasi HanboJiee BaKHbIE SIBIICHUS, 3aKOHBI U CBOMCTBA MaTepHaIbHOTO Mupa. B
¢u3MKe yCTaHABIMBAIOTCS YHHUBEPCAJIbHBIE 3aKOHBI, CIPABEUIMBOCTh KOTOPBIX
NOJATBEPKIAAETCS HE TOJIBKO B 3€MHBIX YCIOBHUSX U B OKOJO3EMHBIX MPOCTPAHCTBAX,
HO U BO Bcel BceneHHo#. B 3ToM 3akiirouaercsi OMH U3 CYLIECTBEHHBIX IPU3HAKOB
¢u3uku kak (GyHmamMeHTanbHOW Hayku. DPu3MKa 3aHUMAET 0co00e MECTO Cpeau
€CTECTBEHHBIX HAayK, [I03TOMY €€ IPUHATO CUATATh JTUAEPOM €CTECTBO3HAHUS.

EcTecTBO3HaHME Kak HayKa O SIBJICHUSAX M 3aKOHaX HPUPOABI BKIIOYAET
TAK)K€ OJHY M3 BAXXHEUIINX OTPACIEN — XUMHIO.

XuMHsI — Hayka O BEIIECTBAX, HMX COCTaBE, CTPOCHUM, CBOMCTBAX,
npoleccax MpPeBpAllCHUs, HCIOJb30BAaHUM 3aKOHOB XHUMHUU B THPAKTUYECKOU
NEATENbHOCTH JIFO/IEH, B CO3IaHUN HOBBIX MaTEPHUAJIOB.

buonoruss — coctaBHasi 4acThb €CTECTBO3HAHMS. OJTO HayKa O >XUBOM
npupoge. OHa U3y4yaeT pacTUTEIbHbBIN, )KUBOTHBIA MHUpP U YEJIOBEKA, HUCIOIb3YS Kak
COOCTBEHHBIE METOJbI, TAK WU METONbI JPYTUX HAYK, B YACTHOCTU (PU3UKH, XUMHUH U
MaTeMaTUKH: HAOIIOEHHS], SKCIIEPUMEHTBI, UCCIEIOBAHUS C MTOMOIIBIO CBETOBOTO U
AIIEKTPOHHOTO MHKPOCKOTA, OOpabOTKy CTaTUCTHYECKHUX JJAHHBIX METOIaMH
MAaTeMaTU4ECKOW CTaTUCTUKH U Ap. bHOIOTrUs BBISBIAET 3aKOHOMEPHOCTH, IPUCYIIIUE
KU3HU BO BCEX €€ MPOSBICHHUAX, B TOM YHCIIe OOMEH BEIIECTB, POCT, PA3MHOXCHHE,
HACJIEICTBEHHOCTb, U3MEHUUBOCTb, BOJIFOLIUIO U JIP.

WNuterpupoBannas yuyeOHas nucuuiuiniHa « EcTecTBO3HaHUEY, BKIIOYAET TPU
paznena, o0Iaaroliie OTHOCUTEIbHON CAMOCTOSTENBbHOCTBIO U LIENOCTHOCTBIO, —
«Dus3ukay, «XUMHI», «bnomornsay. [Ipy  nOpenogaBaHUM  JUCIUTUIMHBI
«EctecTBO3HaHuEe» 1enecooOpazHo Mexay pazaenamu Ousuku «MexaHuKay W
«Monexynsipnas pusuka. TepmoauHaMuka» BKIIOUUTH pasziesibl XumMuu U buonoruu



— KaK OOBSICHEHUE XUMHUYECKOTI'O COCTaBa U CTPYKTYPBI )KUBOUM KIETKH, MECTA HKUBOTO
oprann3ma B OOMEHE BEIIECTB M SHEpPruil okpyxatomero mupa. llocine pazgena
Ousnku «INEeMEHThl KBAHTOBOW (PU3MKM» 1€JIeCO00pa3HO H3YyUUTh MaTepuan o
BIMSIHUM 4YEJOBEKa Ha MPUPOAY, KOTOPBIM mpeiacTaBieH B paszzaene buonoruu
«IKocucTeMbl». Takas KOMIIOHOBKA TE€M MPOrpaMMbl MO3BOJSET CHOPMHUPOBATH Y
oOyyalomuxcsl LEeJOCTHYI0 KapTHUHY MHUpa, YTO U SIBISETCA MPEAMETOM H3y4YeHUs
auctuIInHb «EcTecTBO3HAHMEY.

I[Ipu  ocBoenun mnpodeccun  43.01.02  Ilapukmaxep  coUUATIBHO-
HSKOHOMHUYECKOTo Tpoduiis mnpodhecCHOHANBHOIO 00pa3oBaHUsl €CTECTBO3HAHUE
u3zydaercss Ha 0azoBoMm ypoBHe DPI'OC cpeanero obmiero oOGpa3oBaHHs C YYETOM
cnenurKy 0CBaMBaeMoOM Mpogeccuu.

Kypc nucuummunst OY]I6. 08 «EctecTBo3HaHUE» (0a30BbIi YPOBEHB)

Buna yueoHoi# padoThl KosinuecTBo yacoB
MaxkcuMajibHasi yueOHasi Harpy3ka (Bcero) 270
O0s13aTe/IbHAS ayIUTOPHAsi yueOHasi Harpy3ka (Bcero) (180
B Tom unce:

JlabopaTopHbIie pabOThI 15
[TpakTudeckue 3aHsATHS 33
Bcero 11a00paTtopHO-IPaKTHYECKUX 3aHSATHIA 48
CamocTosiTebHasi padoTa odyuaromerocsi (Bcero) 90

HroroBoe 3anarTue nuddepeHIUPOBAHHBIN 3a4€T B 4eTBEPTOM ceMecTpe 2 Kypca.

B mpomecce  peanmuzanmum  comepkaHus ~— y4eOHOM  AMCIUIUIMHBI
«EcrecTBo3HaHue» 3HAUMMO WU3yueHue pazaena «DPusnka», KOTOPbIA BHOCHUT
CYIIECTBEHHBI BKJaJ B CHUCTEMY 3HaHMM 00 OKpyXaroliemM Mupe. ITOT paszjel
ABIISIETCS CUCTEMOOOPA3yIOMIMM [IJIsl JIPYTUX pa3leioB y4eOHON TUCHUTUIMHBL,
MOCKOJIBKY (DM3MYEecKre 3aKOHBI JIeKaT B OCHOBE COJEPKaHUS KYpCOB XMMHH U
ouosoruu.

[Tpu m3ydeHnu yuyeOHOro Marepuasa 1o XMiMUU U OMOJIOTHH 11e7IeCO000pa3Ho
aKIIEHTUPOBATh BHUMaHUE OOYyYarONIMXCs Ha )KM3HEHHO BAXKHBIX 00BEKTAaX MPHUPOJIBI
U OpraHu3Me 4denoBeka. JTo ruapocdepa, armochepa u Ouocdepa, KOTOpbIE
paccMaTpUBarOTCS ¢ TOYKH 3PEHUS XUMUYECKHX COCTABOB U CBOWMCTB, UX 3HAYCHUS
TUTSL AKU3HEJEATEIbHOCTH JIIONIEH, 3TO COMEpKaHUE, OCBEIIAIONIEe POJIb BAKHEHIITNX
XUMHYECKUX OJIEMEHTOB B OpraHU3Me 4YeJIOBEKa, BOMPOCHI OXPaHBbI 370POBBA,
npoduakTHKy 3a001€BaHUN U BPEIHBIX MPUBBIYEK, TTOCIEACTBUN U3MEHEHUS CPEIbI
OoOWTaHUS YeIOBEKA JJIsl YEIOBEUESCKOW IUBUIIH3AIUH.

3aMeTHOE MECTO B CONEpKaHUHM y4eOHOW JMCIUIUIMHBI 3aHUMAeT Y4eOHBIN
MaTtepuall, He TOIbKO (OPMHUPYIOMIHA E€CTECTBEHHOHAYUYHYI0 KapTUHY MHpa Y
CTY/ICHTOB, HO W PACKPBIBAIOIIUN MPAKTUIECKOE 3HAYCHUE ECTECTBEHHOHAYYHBIX
3HAaHWA BO BceX cdepax >KU3HU COBPEMEHHOTO OOIIECTBAa, B TOM 4YHCIE B
ryMaHUTapHOU cdepe.

B nenom yuebHnas nucuuminHa «EcTecTBo3HaHUEY, B COlEPKaHUKM KOTOPOI
BEIYIIUM KOMITIOHCHTOM SIBIISIFOTCS HAyYHbBIE 3HAHUS M HAyYHBIE METOJbI MO3HAHUSA,
mo3BoNIIET CcPopMUPOBATH y OOYYAIOMIMXCS IIEJIOCTHYIO €CTECTBEHHOHAYyYHYIO
KapTHHY MHpa, NOpPOOYyIHTh Yy HHX SMOIMOHAIBHO-IIEHHOCTHOE OTHOIICHUE K



M3y4yaeMOMYy Marepually, TOTOBHOCTh K BBIOOpY JCHCTBUU  ONpPEACICHHOM
HAIpPaBJICHHOCTU, YMEHHUE KPUTHUYECKM OLICHUBAaThb CBOU W UYXKHE JCUCTBUA U
MOCTYTIKH.

NuterpupoBanHoe  comepkaHve  y4yeOHOW  JUCHMIUIMHBI  MO3BOJISIET
npenojaBaressiM (U3UKH, XUMUU U OUOJOTUM COBMECTHO OPraHU30BaTh H3y4YCHHUE
€CTECTBO3HAHUSA, WCIIONb3ys MMEIOIIMECS YaCTHbIE METOAUKUA IPENOJABAHUS

mpenMera.
Nzyuenue o0111e00pa3zoBaTeIbHOM y4ueOHOMU JUCHUTUTAHBI
«EcrecTBO3HAHUEY 3aBepIIaeTCs TIOJIBEIICHUEM UTOTOB B dbopme

nudGepeHIIMPOBAHHOTO 3aueTa B paMKaxX MPOMEKYTOYHOM aTTECTallMy CTYJCHTOB B
npouecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ mnomydyeHuem cpeaHero oOIIero
obpazoBanus (IITIKPC).

OcBoenne yuyeoHoro npeamera OV]I6. 08 EctecTtBo3HaHue obOecrieunBacT
O3HAKOMJICHUE OOy4YarmuXcs ¢ (GU3NYECKUMHU, XUMHUYECKUMU U OHOJIOTMYECKUMU
SIBJICHUSIMU, OCHOBHBIMU TIPUHIIMIIAMHU pabOThl MEXaHNW3MOB, BRICOKOTEXHOJIOTUYHBIX
YCTPOUCTB M TIPUOOPOB, PA3BUTHE KOMIIETCHIIMH B OOJACTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUIN U DKCIIEPUMEHTOB, MPOBEJICHUSI MHCTPYMEHTAIBHBIX U3Mepenuil. [Ipu
COCTaBJICHUM TMPOTPAMMbl y4YT€Ha HEOOXOAMMOCTh CBOEBPEMEHHOTO 3aKpEIICHUS
matepuana. Ilociae  JEKIMOHHBIX  3aHITHH  MPOBOMITCA  MPAKTHYECKUE U
naboparopuble 3aHATHS. [IpegycMOTpeHBl YPOKHM ¢ TPUMEHEHHEM pPa3InyHbIX
NEAAaroru4eckKuX TEXHOJIOTUM, HampuMep YPOKU-UIPbl, BUKTOPHUHBI, YPOKH C
Pa3HOYPOBHEBBIMHM  33JIaHUSIMHU, 3/0pOBbecOEperalne 3aHaTus, OOy4YeHHE B
coTpynHHuuecTBe. bonee MomoBUHBI 3aHATUN OyayT NMPOBOIUTHCS C MPUMEHEHUEM
HKT.

OcBoenne ydebHoro marepuana muctuiuimael OY][6. 08 EctecTtBozHanue
OCYILECTBISIETCA TaKXE€ C TMOMOLIBIO 3aKpEIUICHHUs H3YyYEHHOrOo Marepuana Ha
MpakTUYeCKUX 3aHATUAX. [IpakTrdeckux 3aHsATHH 10 yueOHOMY TiaHy 48 dacoB. B
colepKaHWW y4eOHOM AUCHUIUIMHBI (1.5 JaHHOW MPOTrpaMMbl)  BBIICICHBI
NPAKTUYECKUE 3aHITHS, COOTBETCTBYIOIINE Pa3HBIM pas3ziesiaM y4eOHOro marepuarna.
Oto naboparopHble padboTel - 15 wacop. JlaGoparophas pabora — ayauTOpHOE
CaMOCTOSITEJIbHOE  HCCIICJIOBAHME OOYYarOMIMMCSl TPEUIOKEHHOW —TPOOIeMHON
CUTYaIliW C HCIIOJH30BAHUEM paHEE M3YYEHHOTro yueOHoro marepuana. OcTaibHbIC
33 wyaca TPaKTUYECKUX B3aHATHA TMPENIOoNiaraloT OCYIIEeCTBIEHWE Yy4eOHOMH
NEATENIbHOCTH B BUJIE PEIICHUS 3a]a4, TECTOB, KPOCCBOP/IOB, KAYECTBEHHBIX 3ajad,
OTBETOB Ha BOMPOCH], MpOBeACHUS GU3NUECKUX JUKTaHTOB. [lpum wu3ydeHun
nucuuiuiiabl - «EcTecTBO3HaHME»  NpPOBOASATCS  JOMOJHUTEIBHBIE  3aHATHS — —
koHcynbTaluu 10 yacoB. Temaruka KOHCYIbTallM BBIOMpAETCS COMIACHO TeMam
y4e0HOTO TIJIaHa 0 pa3ieam:

e MexaHuka.

e OOwmas u HeopraHuyeckasi XUMUsl.

e buonorns — COBOKYNMHOCTh HayK O JKHMBOM mpupoae. MeTtoapl Hay4dHOTO
no3HaHus B ouonoruu. Knerka.

e (OpraHM4eCcKHE COCIMHCHUS.

e Oprasusm.



Bupn.

Monexynspras ¢pusuka. TepmoauHamuka.
DNEKTPOIUHAMHUKA.

KosreGanus 1 BOIHEL.

DneMeHTbl KBAaHTOBOW (DU3UKH.
OKOCHUCTEMBI.

Bcenennas u ee 3BOIIOLMS.



KoHTpoab 1 o11eHKa pe3yJibTaTOB OCBOCHUS

yueOHoi nucuumuinabl OY/10. 08 EcrecTtBo3HaHue

Pe3yabTarhl 0CBOCHUA OcHoBHBIE NoKa3areyu oueHku | Dopma arrecTaluu

(0OBEKTHI OLIEHUBAHMA) pe3yJIbTara U UX KpUTepuu (B coorBeTCTBHM ¢
Y4eOHBbIM IIAHOM)

c(OpMHPOBAHHOCTD IpeACTaBIeHNi 0 OOBSICHEHHE PEe3yIbTaTOB OMBITOB 1O | TeKymuii KOHTpOJIb,

LETIOCTHOMN COBPEMEHHOU
€CTECTBEHHOHAyYHON KapTHMHE MUpa,
O MpUPOJAE KaK E€OUHOW LEIOCTHOM
CHUCTEME, O B3aMMOCBS3M YEJIOBEKa,
MIPUPOIBI u 00111eCTBa; 0
[IPOCTPAHCTBEHHO-BPEMEHHBIX
Macmitabax Beenennoit

U3y4eHHUI0 MHTep(EpEeHIUN U TUPpPaKIuU
CB€Ta, JABWXKCHHA TCJIa II0J IICfICTBPICM
CHUJIBI TPCHHUA.

CriocoOHOCTh aHANM3UPOBATh BEJIUYUHY U
HAIpaBJeHUE CWJI, ICHCTBYIONUX Ha TEJO,
JAcJ1aTh BBIBOJIbI n PaCCUMUTHIBATH
3aBHCHMOCTD CHJIBI TPEHHUS OT Beca TeJa.

T depeHInpOBaHH
BIM 3a4€T

BlIaJICHUE 3HAHWSIMM O HamoOoJee
BaAXHBIX OTKpI)ITI/IHX U JOCTUIXCHUAX B
obmactu €CTECTBO3HAHHS,
ITOBJIMABIINX Ha SBOJHOLHNIO
NpEACTAaBICHUH O  TOpUpolie, HA
paSBI/ITI/Ie TCXHUKU U TGXHOJ’IOFI/Iﬁ

HpOBeI[eHI/IC OIIBITOB M 3KCIICPUMCHTOB C

BBIBOJIOM  HAa  OCHOBE  IOJYYEHHBIX
PE3YIbTaTOB.

Bnanenue HaBBIKAMH MIPOBEICHUS
€CTEeCTBEHHOHAYYHOTO IKCIIEPUMEHTA,

aHalIn3a pe3YyJIIbTAaTOB OIBITHBIX AOaHHBIX,
OIICHUBaHHEC HOFpeHIHOCTeI\/'I, BBISIBJIICHHBIX
IIPpHU OICHKE MMOJYUYCHHBIX PE3YJIBETATOB.

Texymuii KOHTPOJIb,
T depeHInpOBaHH
BIi 3a4€T

c(hOopMUPOBAHHOCTH ymenus| UccrnenoBanre ABWKEHUST U mpoBeneHHe | Tekylmuil KOHTPOJIb,
MPUMEHSITh €CTEeCTBEHHOHAYUHbIE| OTBITOB, J0KA3bIBAIOIIMX 3aKOHOMEpPHOCTH | tuddepeHpoBaHH
3HAHUA JUIs OOBSICHEHHs] pABHOMEPHOTO U PABHOYCKOPEHHOTO | bIif 3a4€T
OKPY)KaIOLIUX SIBJICHUH, COXpaHEHUs| NBUKEHHsI, 3aKOHOB IMHAMHUKHU.

3I0POBBA, obecrieuenus [IpoBezeHue  OMBITOB,  OOBACHSIOUMX | TeKyIHii KOHTPOJIb,
0€30IIaCHOCTH  >KM3HENEATEIbHOCTH, SBJCHUE IOBEPXHOCTHOTO HATSHKEHHMS Hu | quddepeHnrpoBaHH
Oepe’KHOr0 OTHOUICHHUSI K MPUPOJE, CMaYMBaHHUS bl 3a4€T
palOHAJIbHOTO Brinonnenue pacuéra snekrpomMarHUTHOM | Tekymuii KOHTpPOIb,
HPpUPOJOIIOTIb30BAHMA, a TaKKe| MHAYKLUMH, npaBuia Jlenna nuddepeHInpoBaHH
BBINIOJTHEHUSI ~ POJIK  TPaMOTHOTO bl 3a4€T
moTpeouTens

c(hOpPMHUPOBAHHOCTH MPEACTABICHUIT O
HAyYHOM METO/Ie TO3HAHMSI MPUPOJIbI
U CpEeACTBAaX H3YYEHHUs Merammpa,

OOnscHeHHne PEAKTUBHOI'O JBWMXCHUA U

Texymuii KOHTPOJIb,

MaKpoMHpa U MHKPOMHPA; BIIAJCHUE
MpUeMaMH €CTeCTBEHHOHAYYHBIX|
HAOJIIONEHUH, OINBITOB HCCIEIOBAHUM]
u OLIEHKH JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YyJIbTaTOB

3aKOHa COXpaHeHUs  uMIyibca U | nuddepeHInpoBaHH
MEXaHUYECKON SHEPTUH. bIN 3a4éT
OOmbsicHeHue TEIJIOBOTO  JIEUCTBUS

JJIEKTPUUECKOTO TOKa, 3akoHa Jlxoyms-
Jlenra.

BlaJIcHUE IOHATHUIHBIM arrapaTrom
CCTCCTBCHHBIX HAYK, I103BOJIAIOIINM]
IIO3HABAaTbh MHUp, Y4aCTBOBATh B
AUCKYCCHUAX IO €CTCCTBCHHOHAYYHBIM|
BOIIpOCaM, HCIIOJIL30BATh PA3JIMYHBIC

HCTOYHUKH UHPOPMAITUH ISl
MOJATOTOBKK  COOCTBEHHBIX  paloT,
KPUTHYECKH OTHOCHUTBHCS K
coobmennsasm CMMU, conepkanium

HAyYHYIO HH(pOPMAIHIO

N3noxenune HUCTOPUHU CTAHOBJICHUS
TEOpUH, OOBSACHSIOIIEH CTPOEHHE aToMa,
pacdyerT SHEpruM CBs3H, JedeKra Macce,
PaAMOaKTUBHOCTH. N3noxenue
UHpOpMaLIUU 0 pPagvOAKTUBHOM
U3JIy4EHUHU U €r0 BO3JACHCTBUM HA KUBBIE
opranusmbel.  PaccMmorpenue  sAnepHbIX
peakuui, IIEPCIIEKTUB AIEPHOMN
SHEPIeTUKHU.

Tekymui KOHTPOIb,
muddepeHInpoBaHH
BIN 3a4€T




c(hOpPMUPOBAHHOCTH YMEHUH
IIOHUMATh 3HAYUMOCTH

CCTCCTBCHHOHAYYHOI'0  3HAHUA  IJId

Hcnonp30BaHue TEOPETUUYECKUX 3HAHMM
IIpY PELICHUH 33]1a4 110 MEXaHUKE

Texymuii KOHTPOJIb,
TG hepeHIUPOBAHH
bIN 3a4ET

Ka)XJIOTO 4eJOBEKa, HE3aBUCHUMO OT
ero npodeccuoOHaATBEHON
NEeSTENBbHOCTH, pa3inyaTh (aKThl U
OLICHKH, CpPaBHHUBaThb  OLEHOYHBIC

CocraBiieHue cxeMm Iepelayd BEIIECTB U
SHEPTMM B OKOJOTMYECKMX CHCTEMax.
AHanu3  XapaKTepUCTHK  MPUPOIHBIX
JKOCHCTEM.

Tekymuii KOHTPOJIb,
T depeHIpOBaHH
BIM 3a4€T

BBIBO/JIbI, BUJCTH ux CBs3b C
KPUTCPUAMU OILICHOK n CBsI3b
KPUTEPHUEB c OIPEACICHHOM
CHUCTEMOU LIEHHOCTEMN

Pemrenue »KOIOTMYECKHUX 3a7ad4, aHAIHU3 U
OIICHKAa  TOCJEACTBUN  JIEATEIBHOCTH
YeJ0BEKa, ITyTH PEIICHUS TII00aIbHBIX
SKOJIOTHYECKHUX MPOOIIEM.

Texkymuii KOHTPOJIb,
T depeHIpOBaHH
bIN 3a4€T

Pemenue 3aga4 mo MOJNIEKYNISIpHOU (PHU3UKE,

Texymuii KOHTPOJIb,

TEPMOANHAMUKE nuddepeHnpoBaHH
bIN 3a4€T
Hcnonb3oBanne TEOpPETUYECKUX 3HAHUM | TeKylmUil KOHTPOJIb,
Npy  peumeHud  3ajad 1o  Teme | AuddepeHnupoBaHH
ANIEKTPOIMHAMHUKA bl 3a4€T
Pemenne 3amau no Teme KsanrtoBas | Tekymmuii KOHTpPOIb,
¢dusuka nuddepeHnnpoBaHH
bIN 3a4€T
OcBoeHue JAUCHUIIIINHBI npeanojaaract BBIIIOJIHEHUCEC BHeay}II/ITOpHOﬁ

CaMOCTOSATEIbHOM pabOoThl, JOMAITHUX 3a/IaHUM, BHITIOJTHEHUE MTPOEKTA.

CamocrostenbHas paboTa B Tpoliecce JEKIUH, CEeMHHApOB, TMPAKTUYECKHUX
3aHATHI MO OBJAJCHUIO CIIEIUATLHBIMU 3HAHUSIMU 3aKII0YAETCS B CAMOCTOSTEIbHOM
OPOYTEHUH, TPOCMOTpPE, MPOCIYIIMBAHWU, HAONIONEHUHN, KOHCIEKTUPOBAHUH,
OCMBICIICHUH, 3allOMMHAHUM U BOCIPOU3BEACHUHU OIpenenéHHo uHdopmamu.
[TocTaHOBKY LI€NU U MJIAHUPOBAHUE CAMOCTOSITENIbHON pabOThI CTYACHTY OIpenensieT
npenoaaBarensb. Bes nndopmarust ocymecTBiasieTcs Ha OCHOBE €€ BOCTIPOU3BEICHHUS.

CamocrositenbHas paboTa OOyYaroIIMXCS TMPOSBISIETCS W BO BHEAYIUTOPHOE
BpeMsi, KOrla CTYIACHTHl IIOBTOPSAIOT Y4YeOHBIM Marepuan ¢ yrIyOslsioT CBOU
TEOPETUYECKHUE 3HAHUS C MOMOIIBIO CTECIHATBHONU JTUTEPATYPhl WIM KOMIBIOTEPHBIX
oOydJaronux YCTPONCTB TMpH TIOATOTOBKE COOOIICHUM, OKIAI0B, pedepaTos,
(dbopMHpPOBaHUN KPOCCBOP/IOB, IIPE3CHTAIINM, BBITTOJIHCHUH 3aaHUN U3 TETpaAcH s
CaMOCTOSATEILHOUN pabOTHI.

[IpaBunbHO OpraHW30BaHHAs CaMOCTOATENbHAs paboTa OOydYarOMIMXCS HMMEET
orpoMHoe oOpa3oBarelbHOE M  BOCHUTaTenbHOE 3HaueHue. OHa  sBIsETCA
ONPEIETSAIONINM YCIOBUEM B JOCTUIKEHHHM BBICOKMX pE3yJIbTaTOB B OOYy4YEHHUH, B
(GbopMUPOBaHNM HPABCTBEHHBIX KA4YECTB; CIY)KUT TJIABHBIM ITyTEM MpPEBpAIICHUS
MOJIYYEHHBIX 3HAHUN B YOEXIEHUS U HaBBIKU, BBICTYNAET BaXHBIM (DAKTOpPOM B
Pa3BUTHH YMEHUS YUUTCS, 3aHUMATHCSI CaMOOOPa30BaHUEM M, CTANIO OBITh, SBISETCS
KaK CPEJICTBOM, TaK M IIEJIbIO O0yUeHUSI.

B paMkax mUCIMIUIMHBI WHAWBUAYATbHBIN MPOEKT - 0cobast opMa opraHu3anuu
oOpa3zoBareNbHOW JEATENbHOCTH OOydaromuxcsi (y4yeOHOEe HCCIEeIOBaHHE WU
y4eOHbIM MpoeKT). [TaBHOM OTIUYUTENTBHOM OCOOCHHOCTHIO METOAA MPOEKTOB
ABIISIETCS. OOyuyeHHE Ha aKTMBHOM OCHOBE, 4epe3 IeJIeco00pa3Hyro NeSTeIbHOCTh
Y4YE€HUKa, KOTOpasi COOTBETCTBYET €ro JIMYHBIM MHTEepecaM. B ocHOBe 3Toro merojaa




JISKUAT Pa3BUTHE MO3HABATEIBHBIX HABBIKOB OOYUAIOIIUXCS, YMEHHI CAaMOCTOSATEIHHO
KOHCTPYHUPOBaTh CBOM 3HAHHs, YMEHHH OpPHUEHTHPOBATHCA B HH(POPMALMOHHOM
MPOCTPAHCTBE, PA3BUTHE KPUTHUIECKOTO M TBOPUECKOTO MBIIIIEHUS. MeTo MPOeKTOB
BCEIJa OPHUEHTHPOBAH HAa CaMOCTOSTENIBHYIO JEATENIbHOCTh OOyvaromuxcs -
WHIMBHUIYAJIbHYIO, TIApHYIO, TPYIIOBYIO, KOTOPYIO OOydYaroImluecs BBITIOTHSIIOT B
TEYCHHE ONPENIETICHHOIO OTpe3Ka BpeMEeHU. MeToJ MPOEKTOB BCEria MpearnosaraeT
pelIeHre KaKoi-TO MPOOIEMBI.

o wbhE

Tembl UHIUBUAYATIbHBIX IIPOEKTOB:
Benukue ydyeHbie IpeBHOCTH.
MOKHO 111 OIIPEIEIUTh MAaCCy 3BE3/IbI.
Uctopus «Ilepnetyym Mobuie».
N3 nymiku Ha JIyny? [louemy Het?
[Tonér nmpenmeTroB (OyMakKHBIX 3MEEB, KUBbIE U PACTUTENbHbIEC JIETYHBI,

noJ€T OyMepaHroB, MEXaHUKa KPbLIa).

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

Kak MensieTcs Bec Tena Ha paBHUHE U B TOpaXx.

Bona — Oynymiee Toriuso.

DHepreTuyeckasi IEHHOCTh MPOAYKTOB MTUTAHMS.

AtmocdepHOe 1aBlieHHe B TEXHUYECKUX YCTPONCTBAX.

Coobmaronuecst COCybl B MPUPOJIC U TEXHUKE.

XonoauiabHble yCTaHOBKH. [IpuHIIUI NeHCTBUS.

DnexTpuyeckas 1ernb B KBapTUpeE.

DNeKTpUYeCcKre SBICHUS B IPUPOJIE.

CBepx1poBOAUMOCTb.

[Iponutoe u Oymyliee raJibBaHUYECKUX AIIEMEHTOB (OMBIT CAMOAEIBLHOTO

3apsATHOTO YCTPOMCTBA JIJIs TeseoHa).

16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,

DHeprocoOeperarIe TEXHOJOTUH B OBITY (HOBBIC HJICH).

[lepBoe paano uctopus U MpUMEeHEeHHE (COOpKa MPOCTEHIIIETO PaIno).
DNeKTpuYecKas pakeTa (pakeTHbIN JBUTATEeIb Ha TBEPAOM TOILIUBE).
MarunutHoe none 3emiin. Bo3M0XXHOCTb CMEHBI MTOJIFOCOB.

Hukona Tecia u aneKTpoMarHeTusm.

Hcrtopus komnaca (Mozesib CaMOJE€IbHOTO KOMIIAca).

Kunkue MarHuThl U UX MPUMEHEHUE.

CnekTpanbHbIi aHaW3 (MCTOPUS U COBPEMEHHOCTH).

MupHbIii aTOM (ITEPCIIEKTUBBI Pa3BUTHS).

[TonynpoBonHUKH.

Hctopus oTkpeITHA aToma.

HaHo TexHOMOrMM COBpEMEHHOr0 MUpA. (TEXHUKA U MEIUIIHA).
Teopuu pazsutus Bcenennoi

Ku3Hb 1 CMEpPTH 3BE3/IBL.

UYepHble ObIPHI.

TemHast marepus.

Teopuss OTHOCUTEIBHOCTH DWHIITEHHA U TPaBUTALIUA.
BererapuaHcTBO — 3a M IPOTHB.

JlekapcTBEHHBIE pACTEHUS.



35. 3arajgku noayiapuii ToJIOBHOTO MO3Ta.

36. TpaHcro3uiusi OpraHoB

37. SnoButkie pactenust KpacHogapckoro kpasi.

38. Oxpyxkaromiasi yejioBeka cpefa U €€ KOMIIOHEHTBI: Pa3JIMuHbIE B3IJISJIbI
Ha OJIHY TIPOOJIEMY.

39. TTuénbl KaK 4acTh IKOCUCTEMBI.

40. Tlonynsuus Kak eAMHKUIIA OUOJIOTMYECKON HBOJIOLIUH.



3. MecTo y4eOHOM AUCHUIUIMHBI B y4eOHOM ILIaHe.

VyeoOnas nucuunnmna OY]6. 08 EctecTBo3HaHUE SBIASETCA y4EOHBIM MPEAMETOM
o BBIOOPY M3 o0s3aTesbHON npeaMeTHon obnactu «EctecTtBenHble Hayku» OI'OC
cpenHero oO1ero oopa3oBaHus.

VYueOnas nucuuiuimHa «EcTecTBo3HaHHME» H3ydaeTcs B 00IIe00pa3oBaTeIbHOM
nukiie yueoHoro miana OIIOIT CTIO npodeccun 43.01.02 ITapukmaxep cornuanbHO-
HSKOHOMUYECKOro npoduis Ha 6a3e OCHOBHOIO OOILIEro 0Opa3oBaHUs C MOIYyYEHUEM
cpennero oobiero oopazosanus (IITIKPC).



4. Pe3yabrarbl 0CBOEHMS Y4eOHOM IUCHUILIHHBI.
OcBoenne  comepkaHusi  ydyeOHOW — aucuMIUIMHBL  «EcTecTBO3HaHUE)
o0ecrneynBaeT JOCTUKEHUE CTYIEHTAMHU CIEAYIOMIMNX PE3YAbTaTOB:
JInYHOCTHBIE pe3yJIbTAaThl OCBOCHMS OCHOBHOW 00pa30BATEIbHON MHpOrpaMMbl
JOJKHBI OTPayKaTh:
® YCTOMYMBBII MHTEPEC K MCTOPUU U JOCTHKEHHUSIM B OOJACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTHU 32 POCCUICKHUE €CTECTBEHHBIE HAYKH;
® TOTOBHOCTh K MPOAOJIKEHHIO OOpa3oBaHUs, MOBBIUICHUIO KBaJU(UKAIMU B
n30paHHON NpodecCUOHATBHOMN AESTENbHOCTH C UCIIOJIb30BAHUEM 3HAHUN B 00J1aCTH
€CTECTBEHHBIX HAyK;
® 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIUN B 0OJACTH €CTECTBEHHBIX
HayK JUIs 4YeloBeKa W OOLIeCTBA, YMEHHE MCIOJIb30BaTh TEXHOJIOIMYECKUE
JTOCTH)KEHUS B 00MacTh (PU3MKHU, XUMHUH, OMOJIOTUU JIJISl TIOBBIIICHUS] COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO Pa3BUTHS B BRIOpAaHHOM MpodecCuOHATBbHON 1eITeNbHOCTH;
® YyMEHHE MPOAHAIU3UPOBATh TEXHOTECHHBIE IOCIEACTBUSA ISl OKpPYXKaroIlIeH
cpelibl, OBITOBOM M MPOU3BOACTBEHHOM JI€ITEIbHOCTH YETIOBEKa;
® TOTOBHOCTb CaMOCTOSITENIbHO JJOOBIBATH HOBbIE I C€0sl €CTECTBEHHOHAYYHBIE
3HaHUs C UCTOJIB30BAaHUEM IS 3TOTO AOCTYITHBIX UCTOUHUKOB MH(POPMALIUH;
e YMEHHME YIpPaBIATh CBOEH II03HABAaTCIIBHOW JEATEIbHOCTBIO, IIPOBOAMTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEIIJIEKTYaIbHOI'O Pa3BUTHS;
® YMEHHME BBICTPaNBaTb KOHCTPYKTHMBHBIE B3aWMOOTHOLIEHUS B KOMAaHJIe IIO
peIIeHnI0 O0ITMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS;

MeTanpeaMeTHble pe3yJibTaThbl OCBOCHHS OCHOBHOW  0OOpa3oBareabHOU
IpPOrpaMMBbl JOJIKHBI OTPAXKaTh:

® OBJIAJICHUE YMEHUSAMM M HAaBBIKAMM pPa3JIMYHBIX BHJOB I03HABATEIBLHOU
NEATENBHOCTH ISl U3YYEHHUSI Pa3HBIX CTOPOH OKPYKAIOIIErO €CTECTBEHHOI'O MUPA;

® IPUMEHEHUE OCHOBHBIX METONOB TO3HAHUA (HAOMIOACHUS, HAYYHOTO
AKCIIEPUMEHTA) JIsI U3YYEHHUS! Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, ¢ KOTOPHIMA BO3HUKAET HEOOXOMMMOCTh CTaJIKWBATHCS B MPOQECCHOHATBHON
cepe;

® yMEHHUE ONPEETATh LU U 3aJa4l A TEIbHOCTH, BRIOUpPATh CPEACTBA ISl UX
JNOCTHKCHUS Ha IPAKTHKE;

® YMEHME  HWCIHOJIb30BaThb  PA3JIMYHbIE  WCTOYHUKU I  MOJYYCHHS
€CTECTBEHHOHAYUYHOU MH(POPMAIIHU U OLEHUBATh €€ JOCTOBEPHOCTD JIJIsl IOCTUKEHUS

IIOCTaBJICHHBIX ueneﬁ H 3a1a4,



IIpeaMeTHBIe pe3yabTaTbl OCBOCHUS MPOPUIBLHOTO Kypca €CTeCTBO3HAHUS
JTOJIKHBI OTPaXKaTh:

1) cdopmupoBaHHOCTH  TPEACTaBICHUM O  LEIOCTHOM  COBPEMEHHOU
€CTeCTBEHHOHAYUYHON KapTHHE MHpA, O MPUPOAE KaK €IMHOU 1EJIOCTHOU CUCTEME, O
B3aMMOCBSI3M YEJIOBEKAa, MPUPOABI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BceneHnnoii;

2) BIaJeHHE 3HAHUSIMHU O HAMOOJEe BAXKHBIX OTKPBITUSX U JOCTHIXKEHUAX B
00J1aCTH €CTECTBO3HAHUS, TTOBIUSBIIINX HA SBOJIOIMIO MPEJCTABICHUM O IPUPOJIe, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

3) chopMHUPOBAHHOCTh YMEHUSI MPUMEHSTh €CTCCTBEHHOHAYUHbIC 3HAHUS IS
OOBACHEHUSI OKPYXAIIINX SBICHWM, COXPAHCHHS 370pPOBbsl, OOCCIICUCHUS
0€30MacCHOCTH  KU3HENCITCIPHOCTH, OEpeKHOTO  OTHOIICHHS K  MPUPOIE,
pallMOHAILHOTO TPUPOJOTIONB30BaHUS, a TaKXKE BBIMIOJHEHUS POJM TPaMOTHOTO
NOTPEOUTEIIS;

4) chopMUPOBAHHOCTH MPEJACTABICHUN O HAYYHOM METOJIC TTO3HAHUS MPUPOIBI U
CpencTBaX M3y4YE€HUsl MEramupa, MakpoMHpa U MHUKPOMHpPA; BIAJCHUE MPUEMAMU
€CTECTBEHHOHAYYHBIX  HAONIONEHWN,  ONBITOB  HCCIEAOBAHUA UM OLIEHKHU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB;

5) BiIaneHWE TMOHATUIHBIM AallllapaTOM €CTECTBEHHBIX HAyK, MO3BOJISIOIIAM
N03HAaBaTb MUp, Y4acTBOBAaThb B JUCKYCCHUSIX II0 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIONB30BaTh Pa3jMYHble MCTOYHUKH MHGOPMAIMU JIJISi TOATOTOBKM COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUTHCA K coobmeHussMm CMU, copepx ammm HaydHYIO
uHdOpMaIIIO;

6) chOpMUPOBAHHOCTh YMEHHI MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HaHMSI I8 KaXJOro YellOBEeKa, HE3aBUCUMO OT ero mnpodeccruoHaIbHON
NESTENBHOCTH, Pa3Iu4aTh (PaKThl U OIEHKH, CPABHUBATH OIICHOYHBIE BHIBOJBI, BUJIETh
X CBSI3b C KPUTEPUSIMU OLEHOK M CBSI3b KPUTEPUEB C OMNPEIEICHHOM CHUCTEMOMU
LIEHHOCTEH.

B mporpamMmy BKIIOYEHO COMAEpKaHHME, HAMpaBICHHOE Ha (OpPMUPOBAHUE Y
00y4aromuxcst KOMIETEHITNH, HEOOXOMUMBIX JJIs1 KAY€CTBEHHOTO OCBOCHHUS OCHOBHOM
npodeccuonanbHOl 00pazoBarensHOM mporpammbl CITO Ha 6aze OCHOBHOTO 001IIEeTO
oOpa3oBaHusi C TIONIY4YCHHEM CpeIHEro oOmero o0pa3oBaHMs; MPOTPAMMBbI
MOJITOTOBKM crienuanucToB cpeanero 38eHa [ITTKPC.,

B pesynbrare ocBoeHHMs y4eOHON auUCHUIUIMHBI «EcTecTBO3HAHHWE» CTYICHT
TOJDKeH ocBoUTh cienytomue odmue komneteHuu [TTIKPC mo mpodeccun 43.01.02
«ITapukmaxepy:



OK 1. IloHuMarh CyHmIHOCTh W COLMAJBHYI0 3HAUUMOCTh CBOEH Oymymiei
npodeccuu, NposBIATh K HE YCTOMUYMBBIN HHTEPEC

OK 2. OpranuzoBbiBaThb COOCTBEHHYIO [I€STEIBHOCTh, MCXOAs U3 LEIU U
CIOCOOOB €€ TOCTUKEHUS, ONPEACICHHBIX PYKOBOIUTEIIEM.

OK 3. AnanuzupoBarb pabo4yro CUTYallMIO, OCYIIECTBIATh TEKYIIUA U UTOTOBBIH
KOHTpPOJIb, OLIEHKY M  KOPpPEKIHI0  COOCTBEHHOW  JEATENbHOCTH, HECTHU
OTBETCTBEHHOCTb 32 PE3YNIbTAThl CBOEH paOOTHI.

OK 4. OcymecTBiiATh MOUMCK HHPOpMALUU, HEOOXOAUMOU sl 3()PEKTUBHOTO
BBIMOJTHEHUS TPO(ECCHOHANIBHBIX 3a/a4.

OK 5. HcnonwszoBaTh HHOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npodecCUOHaIbHOMN AESITEIbHOCTH.

OK 6. Paborarb B komaHze, 3p(HEeKTUBHO 00IIAThCA C KOJUIETaMU, PyKOBOJICTBOM,
KJIUEHTaMHU.

OK 7. UcnonHATh BOMHCKYIO 0053aHHOCTH*(2), B TOM 4HCJE C TMPUMEHECHHEM
MOJTYYEHHBIX MPOPECCUOHATBHBIX 3HAHUN (17151 IOHOIIIEH).



5. Conep:xanmne yueOHoi AMCIUIINHBI c yuéTom npopuis
npogeccuoHaJIbHOr0 00pa3oBaHus.

OPU3UKA

Beeoenue

®uznka — ¢yHIaMeHTallbHasg Hayka O Mpupojae. EcrecTBeHHOHayuyHBIM MeToA
[I03HAHHUsI, €r0 BO3MOXXHOCTH U TPAHULIBI IPUMEHUMOCTH.
OKCIIEpUMEHT U TEOPUS B MPOLECCE MO3HAHUS NPUPOabl. MonennpoBaHue
(u3nueckux sBJICHUMN U mpolieccoB. EcTecTBeHHOHAay4HAsl KApTHHA MUpa U €€
BOXHEHIINE COCTABIISIOLINE.

EnuHCcTBO 3aKOHOB NpUpOABI M COCTaBa BellecTBa BO BceneHHol. OTKpBITHS B
(u3HKe — OCHOBA MPOrpecca B TEXHUKE M TEXHOJIOTUU MTPOU3BOJICTBA.

Mexanuxa

Kunemaruka. Mexanundeckoe nBuxeHue. CucteMa orcuera. TpaekTopusi JBUKEHUS.
ITyTe. [lepemenienne. PaBHOMepHOE npsiMonHENHOE ABUKEeHHE. CKOPOCTb.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO JBIKEHUS. 3aKOH CIIOKEeHMs ckopocTei. ['paduku
nBrokeHus. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUHU. MTHOBEHHAs
CKOpOCTh. PaBHOYCKOpEeHHOE TIpsIMOJIUHEHHOE JBMKeHUE. YckopeHue. CBoOoIHOE
nageHue tea. KpuBosmHeHoe IBMKeHUE. YTII0Basi CKOpocTh. PaBHOMEpHOE
IBUKEHHE 0 OKPYKHOCTHU. LIeHTpOCTpeMUTENBHOE YCKOPEHNE.

JImnamuka. Macca u cuia. BzaumogeiictBue Teia. 3akoHbl AUHAMHUKHU. CHIIBI B
npupone. CrocoObl u3MepeHus cuil. VHepumanbHas cucTeMa OTCYETa. 3aKOH
BCEMUPHOrO TAroteHusi. HeBecomocTs.
3aKkoHbI cOXpaHeHUs1 B MexaHuKe. VIMIynbC Tena. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeaktuBHOC nBrkeHue. Mexanndeckas padora. MomHocTh. PaboTa cubl
TATOTEHUS, CUJIbI YIIPYTOCTH U CHJIBI TPEHUSA. MexaHnyeckasi SHEpIusl.

Kunetnueckas sneprus. Kuaetndeckas 23Heprus u padota. [loreHnuanpHas sHeprus
B TPaBUTAIIMOHHOM Ti0J1€. [loTeHnnanpHas sHeprus ynpyro neopMupoBaHHOTO
Tena. 3aKOH COXPAaHEHHUS TTOJTHOW MEXaHUUYECKOW SHEPTHUU.

Jemoncmpayuu

OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHHSI.

Buapl MexaHn4eCcKoro JBUKECHUS.

NuepTtHOCTSH TEIL.

3aBUCHUMOCTh YCKOPEHUS Tella OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha TEJO.

PaBeHCTBO W IPOTHBOIIOJIOKHOCTH  HANpaBICHUS  CWJI  JEUCTBUA U

MPOTUBOAECHUCTBUS.

HesecomocTs.

PeakTuBHOE IBMKEHHE, MOJIENb PAKETHI.

N3Mmenenune s3Hepruu npu COBEpUICHUN PAOOTHI.

Ilpakmuueckoe 3anamue
HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUSL OT MACCHI TENA.



XUMHUA

OBIIAA N HEOPTAHUYECKAA XUMUA

Beeoenue

XUMHYECKasd KapTUHA MUPA KaK COCTAaBHAs YaCTh €CTECTBEHHOHAYYHOU KapTUHBI
Mupa. Posib XuMuu B ’KU3HU COBpEMEHHOT0 o01iecTa. Hopeitme JoCTHXKEHUS
XUMHUYECKOW HAYKU B IIJIAHE PA3BUTHUSA TEXHOJIOTUN: XUMUYECKasA TEXHOJIOTUSI—
OMOTEXHOJIOTUI—HAaHOTeXHOoTusA. [I[puMeHeHne 10CTUXKEHU COBPEMEHHON XUMUU
B TYMaHUTapHOU cepe NeaTeIbHOCTH O0IeCTBa.

OcHosHble noHsmusl U 3aKOHbL XUMUU

[Ipenmer xumun. BemectBo. AtoMm. Monekyna. XuMUYECKHI 3JIeMEHT U (POPMBI
ero cyuectBoBaHus. [IpocTeie U ciiokHBIE BEMIECTBA. AJUTOTPONHUS U €€ MPUUNHBI.

Jemoncmpayuu

HabGop monerneit arToMOB ¥ MOJIEKYI.
N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMUU. Macca aTOMOB M MOJIEKYII.
AtomHas eguHuIa Macchl. OTHOCUTENIBHBIE ATOMHAs U MOJIEKYJISIpHAast MaccChl.
KonunuectBo Bemectsa. [loctostHHas ABoranpo. MomnspHas macca. 3akoH ABOrazpo.
MonsipHblii 00beM razoB. PacueTsl 1o Xumnudeckum Gpopmysam.

3aKOH COXpPaHEHHUs MACCHI BELIECTBA.

Ilepuoouueckuti 3axkon u Ilepuoduueckas cucmema XuUMUYECKUX OIIEMEHMOB
J.U Menoeneesa

OtkpeiTue Ilepuoguyeckoro 3akona. llepronnueckas cucteMa XUMAYECKUX
anemenToB J[. 1. MenneneeBa kak rpadudeckoe oroopaxkenue [leproanyueckoro
3akoHa. [lepuoanyeckuii 3aKOH M CUCTEMA B CBETE YUEHHS O CTPOEHUH aToOMa.
3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI DIIEKTPOHHBIX 000JI0YEK AaTOMOB U
XUMHYECKUX CBOMCTB 00pa3yeMbIX JIEMEHTAMH MPOCTHIX U CIOKHBIX BEIIECTB.
3nauenue [lepuoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbBI XUMUYECKHUX
anemeHToB JI. 1. MenaeneeBa 1u1s pa3BUTHSI HAYKH U IOHUMAaHUST XUMHUYECKOU
KapTUHBI MUpA.

Jemoncmpayusn

Paznuunbie  ¢dopmbl  Ilepuonuyeckoid  CHCTEMBI  XHMHYECKHX  DJIEMEHTOB
JI.1.MeHnneneena.

CmpoeHue eeujecmea

[Ipupona xumuueckoi cBa3u. KoBasieHTHas! CBsI3b: HEMOJSIPHAS U nojspHas. loHHas
cBsa3b. Katnonbl 1 aHnoHbl. Metaiuinueckast cBsizb. BogopoaHas cBsizb. BzaumocBsizb
KPUCTALIMYECKHX PEIIETOK BEIIECTB C PAa3JIMYHBIMU TUIIAMU XUMHUYECKOU CBSI3H.
Jlemoncmpayusn
OOpa3i1ibl BEIIECTB U MaTEPUAJIOB C Pa3IUYHBIMHM THIIAMU XUMHUYECKOMN CBSI3H.



Booa. Pacmeopul

Bopa B npupone, ObITy, TEXHUKE M Ha MPOU3BOJACTBE. PU3NYECKUE U XUMUYECKHE
CBOICTBA BO/bI. 3arpsi3HUTENN BOJBI U CLIOCOOBI OYUCTKU. JKecTkast Bojia U ee
ymsrueHue. OnpecHeHne Boibl. ATpEraTHbIE COCTOSIHUS BOJABI U €€ NIEPEXObI U3
OJIHOTO arperaTHOrO COCTOSIHUS B APYTOE€.

PactBOpeHue TBEpABIX BEWIECTB U T'a30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEPBIX
BEILECTB U Ta30B OT TeMIlepaTypbl. MaccoBas 10715 BEUIECTBA B paCTBOPE KakK CIocod
BBIPa)KEHUS COCTaBa pacTBOpA.

Jlemoncmpayusn
Du3nYECcKUe CBOMCTBA BO/IbI: TOBEPXHOCTHOE HATS)KEHUE, CMAYMBAHUE.

XuMH4YecKue peakiuu.
[TonsTHe 0 XUMHUYECKOU peakinu. TUrbl XUMUYECKUX peakiuii. CKOpOCTh peakiuu
U (haKTOPHI, OT KOTOPBIX OHA 3aBUCHUT. TerioBoi 3(PheKT XUMUIECKON peaKIuu.
XMMHUYECKOE PABHOBECUE U CIIOCOOBI €r0 CMEIIECHUS.

Jlemoncmpayusn
XUMHUYECKHE PpEaKIMH C BbIJCICHUEM TerioThl. OOpaTUMOCTh XUMHUYECKHUX
pEaKIUH.

Ilpakmuueckoe 3anamue
3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMK OT Pa3INYHbIX (PaKTOpoB
(TemmepaTypbl, KOHIIEHTPAIMH BEIIECTB, IEUCTBUS KaTAIN3aTOPOB).

Heopeaﬂuqecmte coeouHeHus

Kunaccupukanuss HeopraHmyeckux coeqMHeHMi M ux cBoicTtBa. OKCHUIBI,
KHUCJIOTBI, OCHOBaHMS, COJNU. XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIUHEHHI B CBETE€ TEOPHUM DJIECKTPOIUTUYECKOW TUCCOLMALINH.
ITonstue o ruaponmse cojeid. Cpega BOAHBIX PACTBOPOB COJICH: KHCHas,
HEeWTpanbHasi, menouHas. Bomopoansiil mokaszaress pH pactsopa.

MeTasiibl M HeMeTawIbl. Metamibl. O0mue Gu3ndecKkue 1 XMMUIeCKHe CBOMCTBA
METaJIOB, 00YCIOBIEHHBIE CTPOSHUEM aTOMOB U KPUCTAJIJIOB H MOJI0KEHUEM
METaJJIOB B AJIEKTPOXUMUUYECKOM Psiay HanmpsukeHuit. O01ue crnocoObl oydeHus
MetauioB. CIuiaBbl: YepHbIE U IIBETHBIC. KOppo3us MeTaioB 1 ciocoObl 3alUThI OT
HEe.

Hemertannel. O6mias xapakTepuCcTUKa TJIaBHBIX MOJATPYIIN HEMETAIIOB HA IPUMEPE
rajnoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMICTBA HEMETAIIOB.
Baxuenmme coeTMHEHN METAIJIOB U HEMETAJJIOB B IPUPOAE U XO3SIMCTBEHHOU
NeATEeNIbHOCTU YEJIOBEKA. 3all[UTa OKPYKAIOIIEeH Cpeibl OT 3arpsI3HEHUS TXKEJIbIMU
METaJUIAMU, COCIMHEHUSIMA a30Ta, CEPBI, YTIIEPOa.

Jemoncmpayuu

B3aunmopeiicTBre MeTalIOB ¢ HEMETalllaMU (LIMHKA C CEPOM, aTlOMUHHUSI C HOIOM),
pacTBOpamMu KUCIOT U IETOUECH.

l'openne meTamioB (LIMHKA, *kKejie3a, MAarHus ) B KUCIOPOJIE.

B3anmoneicTBue a30THON U KOHUEHTPUPOBAHHOM CEPHOU KUCIIOT C MEABIO.



BoccranoBuTENbHBIE CBOWCTBA METAJIIOB.
XUMHYECKHE CBOWCTBA COEIMHEHUN METAJLIOB.
Ilpakmuueckue 3anamus
Peakiiuu oOMeHa B BOJAHBIX PaCTBOPaX JIEKTPOJIUTOB.
Onpenenenue pH pactBopa coieil.
BriTecHenue xsiopom 6poma U Hozia U3 pacTBOPOB UX COJIEH.
B3aumonericTBre METaioB ¢ paCTBOpPaMU KUCJIOT U COJIEM.

BUOJIOT'NA

Buonozus — cosokynrnocmo nayx o skcueoti npupoode. Memoowvt HayuHO20 NO3HAHUSL 8
ouono2uu

Kuas mpupona kak 0ObEKT M3ydeHUs OUOIOTUU. METOoIbl UCCIICIOBAHUS KUBOMN
npupoasl B Ouonoruu. OmpenesneHue KU3HU (C MPUBICUCHHEM Marepuaia u3
paznenoB (GU3MKU U XUMUH). YPOBHU OpraHU3AIUU KU3HU.

Jemoncmpayuu

YpoBHM OpraHu3aIuy KU3HHU.

Mertoabl MO3HAHUS KUBOM TPUPOJIBI.

Knemxa

Ncrtopus nsyuenus kiieTku. OCHOBHBIE MOJOXKEHUS KIE€TOUYHOM Teopuu. Knetka —
CTPYKTYpHO-(GYHKIIMOHAIbHAS (d7I€MEHTapHAas1) €IMHULIA KU3ZHH.

Crpoenue knetku. [IpokapuoTsl U 3yKapuOThl — HU3IINE U BBICIINE KJIETOYHBIE
opraHu3mbl.  OCHOBHBIE  CTPYKTYPHBIE  KOMIIOHEHTBI  KJI€TKM  JYKapHOT.
IToBepxHOCTHBIN anmapar. CXeMaTUuyHOE ONHCAHUE >KUIKOCTHO-MO3aUYHON MOZEIU
KJIETOYHBIX MeMOpaH. lluroruiazma — BHYTpEHHSISI cpela KIETKH, OPTraHOUbI
(opranemnsl). Kiierounoe siapo. @yHKIMS sapa: XpaHEHUE, BOCHPOU3BEIACHUE H
nepenaya HacJIeJCTBEHHON WHGOpPMAIMK, PEryIsaius XUMUYECKOM aKTUBHOCTU
kiaeTku. CTpykTypa U GyHKIIUU XPOMOCOM. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

MarepuanbHO€ €IMHCTBO OKPYXKAIOIIEr0 MHUpa M XUMUYECKUU COCTaB IKUBBIX
opraHu3moB. buonormyeckoe 3HaueHUE XMMHUYECKUX 3l€eMEHTOB. Heopranuueckue
BEILIECTBA B COCTaBe KJIETKU. POJIb BOJIBI KaK PACTBOPUTENSI U OCHOBHOT'O KOMITOHEHTA
BHYTPEHHEW Cpenbl OpraHu3mMoB. HeopraHnueckue MOHBI. YITIEBOABI U JIMIIAIBI B
kierke. Crpykrypa u Ouonormdeckue (QyHKIUH OelkoB. AMHUHOKHCIOTBI —
MOHOMepHI 6enkoB. CTpoeHNE HYKIICOTHIOB U CTPYKTYpa MOTHMHYKICOTHIHBIX ENen
JIHK u PHK, AT®.

Bupycet u Oakrepuodaru. HekneTtodHoe CTpoeHHe, KW3HEHHBIH LUK H €ro
3aBUCUMOCTh OT KJIETOUHBIX (hOpM KU3HU. Bupychl — B030ynuTenn mHPEKIUMOHHBIX
3a0oneBanmii; MoHATHE 00 OHKOBUpYycaX. Bupyc nmmynonedummura genoseka (BUY).
[Mpodumaxruka BUYU-urbexnmm.

Jemoncmpayuu

CtpoeHue MOJIeKyIbl OeKa.

Ctpoenne momexyibl JITHK.

CtpoeHue KIETKHU.

CrpoeHue KJIeTOK IPOKAPHUOT U IYKAPHUOT.



Crpoenue Bupyca.

Ilpakmuueckue 3anamus

HaGnronenune kIeTOK pacTeHMl W KUBOTHBIX IO MHUKPOCKOIIOM Ha TOTOBBIX
MHKpPOIPEINApPATAX U UX OMHUCAHHUE.
CpaBHEHME CTPOCHUS KIETOK PACTCHUHN U JKUBOTHBIX.

OPTAHHUYECKA A XUMUA
Opeanuyeckue coeOuHeHusl.

OcHOBHbIE MOHSITUSI OPraHUYECKOl XMMHUM M TeOpHUsl CTPOEHUS OPraHMYeCcKHX
coenuuenuii. Ilonsatue uzomepuu. Bunbl mzomepun: cTpykrypHas (yriaepomgHOTO
CKelleTa, TIOJIOKCHHUS  KpaTHOM  CBsI3M WM (YHKIMOHAJIBHOM  TPYIIIHI),
pPOCTpaHCTBEHHAs. MHOT00Opa3nue OpraHu4ecKuX COCIUMHECHHM.

YraeBogopoabl. [lpenenvHble W HenpenenbHble yrieBomopoabl. CrpoeHue
yIJIEBOJIOPOIOB, XapaKTepHBIC XUMUYECKUE CBOMCTBa YTJIEBOJIOPOIOB.
[IpencraButenu yraeBOAOPONOB: METaH, STUJICH, aleTwulieH, OeH3oin. [IpumeneHwue
YIJIEBOJIOPOZIOB B OpraHnveckoM cuHTe3e. Peakius nomumepusanuu. Hedts, ras,
KaMEHHBIN yrojib — MPUPOIHBIC UCTOYHUKH YTIIEBOOPOJIOB.

Kucaoponconep:xxkamme opranmyeckue BemecTBa. Crnuprtel, KapOOHOBBIC
KHUCIIOTHI U CJIOKHBIE A(UPBI: UX CTPOCHUE U XapaKTepHbIE XMMHUYECKUE CBOMCTBA.
[IpencraBuTenn KHCIOPOACOAEPKAIIUX OPraHUYECKUX COEAUHEHUN: METHUIIOBBIA U
STUJIOBBIM CHOUPTHI, ITIMUEPUH, YKCycHas KHUCJIOTAa. Mpbula Kak COJM  BBICIIMX
KapOOHOBBIX KHCIIOT. JKUPBI KaK CI0KHBIE dPUPBHI.

VYrneBoabl: MIIOK03a, Kpaxmall, HEeJUTHI03a.

A3oTcojepxkaiye opranuyeckue coeuHeHuss. AMUHBI, aMUHOKHUCIIOTHI, OEJIKU.
Crpoenue u Ouonorndeckas GyHKIHS OeJIKOB. XUMHUUECKHE CBOMCTBA OEIIKOB.

['eneTnueckast CBA3b MEXKY KJIacCaMU OPraHMYECKUX COCAUHEHUM.

Jemoncmpayuu

[TonyuyeHne 3THiIeHa M €ro B3aWMOACHCTBHE C PAacCTBOPOM IMEpMAHIaHATa Kajus,
OpOMHOM BOJIOH.

Peakius momydeHus yKCyCHO-3THUIOBOTO dupa.

KauecTBeHHast peakuus Ha DIULEPUH.

I{BeTHBIC peaKnK OCIIKOB.

Ilpakmuueckue 3anamus

XHUMUYECKHE CBOWCTBA YKCYCHOM KHCJIOTBHI: B3aMMOJAECHCTBUE C WHIUKATOPAMHU,

Metauiamu (Mg), ¢ ocHoBanusamu (Cu(OH)2) u ocHoBHbIMEU okcugamu (CuO).

OOparumas 1 HeoOpaTuMasi IeHaTypalus OeIKOB.

Ilnactmacesl m BosokHa. [loHstme o MmiIactMaccax. TepMOIUIACTUYHBIE U
TEPMOpPEAKTUBHBIE MONUMEPbL. OTAEIbHBIE MPEICTABUTENN CUHTETUYECKUX U
MCKYCCTBEHHBIX MOJIMMEPOB: (peHOoI0POpMaNbAETHIHBIE CMOJIBI, TTOJMBHHIIXIOPUI,
Te()ITOH, EITUTYIIOH/I.

[lonsiTHE © XMMHYECKMX BOJOKHaX. HarypanbHble, CHUHTETHYECKHE U
HUCKYCCTBEHHbIE BOJIOKHA. OTleNbHbIE NPEACTAaBUTEIN XUMHUYECKUX BOJOKOH:
aneratHoe (TpUaleTaTHBIM IIENK) M BHUCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIC
(XJI0pUH), TOJWHUTPWIIbHBIE (HUTPOH), TMOJMAMUAHBIE (KampoH, HEWJIOH),
o3 QupHbIe (JTaBCaH).



JleMoHCTpa U
Paznuunble BUABI IITACTMACC U BOJIOKOH.

Ilpakmuueckue 3anamus

O3HakoMJICHHE C CHHTCTHUYCCKHUMU u HCKYCCTBCHHBIMU MoJIMMCpamMu.
OnpeﬂeneHI/Ie Ppa3siIMYHbIX BUAOB XUMHUYCCKUX BOJIOKOH.

Xumust u sHcuszno

XuMHA M OPraHU3M 4YeI0BeKa. XHMUUYECKUE DJIIEMEHThl B OPraHU3MeE 4YEJIOBEKa.
Opranudeckue U HeopraHuyeckue periecTBa. OCHOBHBIC KM3HEHHO HEOOXOAMMBIC
COeIMHEHUs: OCJIKU, YITIEBObI, KUPbI, BATAMUHBI. YIJIEBOJbl — IJIABHBI UCTOYHUK
SHEPruu opraHu3Ma. Pomb xKUpOB B opraHuzme. XOJIECTEPUH U €T0 POJIb B 3J0POBbE
YeJI0BEKA.

MuHnepanbHple  BEIIeCTBAa B MPOJAYKTaX IMWTaHHS, THUIIEBbIC J100aBKH.
CobanancupoBaHHOE TTUTAHHE.

Xumus B 0bITy. Bosa. KauectBo Boabl. Motolue u uuctsmue cpenacrsa. [Ipasumna
0e301acHoOl paboTHI CO CPEICTBAMHU OBITOBOM XMMUMU.

BUOJIOT'UA

Opzeanusm

Opranusm — enuHoe 1enoe. MHorooOpasue opraHu3MoOB.

OOMeH BelecTBOM M YHEPruel C OKpYKaroIle cpeoil Kak HEOOXOANMMOE YCIOBHE
CYILLIECTBOBAHUS KUBBIX CHCTEM.

CrocoO6HOCTh K CaMOBOCIPOM3BEICHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEM
KUBBIX OpPraHU3MOB. JlejeHue KIETKHM — OCHOBa pOCTa, Pa3BUTUS M PAa3MHOKEHUS
opranu3MoB. becrnonoe pazmuHoxkeHue. [10710BOM Mporecc U MoJIOBOE pa3MHOKEHHUE.
Omiog0TBOpEHHE, €T0 OMOIOTUYECKOE 3HAYCHHE.

[TonsitTue 06 WHAMBHUIYyaTbHOM (OHTOTEHE3), SMOpPHOHATBLHOM (IMOpHUOTEHE3) U
MOCTAMOPUOHATILHOM pa3BUTHH. HVHAWMBUIyalbHOE pa3BUTHE UYEJIOBEKAa H  €ro
BO3MOYKHBIE HAPYILICHUS.

OOmme mpencTaBIeHUs O HACIEACTBEHHOCTH M W3MEHUYMBOCTH. |eHeTnyeckas
TEPMUHOJIOTUSI W CUMBOJMKAa. 3aKOHOMEpPHOCTH HaclieqoBaHus. HacnenoBanue
MpU3HAKOB y uenoBeka. [lonoBbie xpoMocombl. CUEIMIIEHHOE C MOJIOM HacJeI0BaHUE.
HacnencrBennsie 0one3HN YeNnoBeKa, WX MPUUYUHBI U npodunaktuka. CoBpeMeHHbIC
MIPEACTABJICHUS O T€HE U TEHOME.

['eHeTndeckne  3aKOHOMEPHOCTH  W3MeHUHMBOCTH. Knmaccubukammss — dopm

M3MEHYMBOCTU. BiMsiHMe MyTareHOB Ha OPraHU3M YEJIOBEKA.

[Ipeamer, 3aaun 1 METOJbI CEJIEKIMU. | eHeTHUEeCKHEe 3aKOHOMEPHOCTU CENEKIIUH.
VYyenne H.M. BaBunoBa o meHTpax MHOTooOpasus W MPOUCXOXKICHUS KYTbTYPHBIX
pactenuii. buotexHonorus, ee 10CTUKEHUSI, TIEPCIIEKTUBBI PA3BUTHUS.

Jemoncmpayuu

OOMeH BellecTB U MPEeBpaIEHUs] SHEPTUH B KIIETKE.

Jlenenue KJIETKU (MUTO3, MEH03).



Cnoco0bl 6ecrosoro pa3MHOKEHHUS.

OmI010TBOPEHHE Y PACTCHHI U JKUBOTHBIX.

NuauBrayanbHOE pa3BUTHE OPTaHU3MA.

HacnencrBennnie 00Ie3HH YEIOBEKA.

BrnusiHue anmkoronu3Ma, HApKOMaHUU, KypeHHS Ha HACJICICTBEHHOCTb.

Myranuu.

MonudukanroHHass U3MEHIUBOCTb.

[{eHTpBI MHOTOOOpA3HS ¥ IPOUCXOKACHHS KYJIBTYPHBIX PACTCHHUIA.

HckyccTBeHHBIN 0TOOP.

HccnenoBanus B 001aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Perienue sneMeHTapHBIX TCHETUYECKUX 3a/1a4.

AHanM3 W OICHKA 3THYECKUX AaCIICKTOB Pa3BUTHS HEKOTOPBIX HCCICIOBAHHWNA B
OMOTEXHOJIOTHH.

Buo

OBOJIOIIMOHHAST TEOpUsi W €€ pPoidb B  (OpMUPOBAHWU  COBPEMEHHOM
€CTeCTBEHHOHAy4YHON KapTuHbl Mupa. Bupa, ero xkpurtepuu. Ilomynsinusa Kak
CTPYKTYpHas eAuHUIA BUJa U dBotonun. CuHTeTHdeckast Teopus 3Bosoruu (CTDI).
JIBYOKYIIIME CUITBI DBOIIONUHU B cOoTBeTCTBUM ¢ CTO. I'eHeTHUeCKne 3aKOHOMEPHOCTH
ABOJIFOIIMOHHOTO IpoIiecca.

Pesynbrarel  sBomonuu. CoxpaHeHHWe MHOrooOpas3usi BHJIOB Kak OCHOBa
yCTOHYMBOTO pa3BuTus Ouocdepsl. [IpuunHbl BIMUpaHus BUAOB. buonorundeckuii
nporpecc u OMOJIOTUYECKUI perpecc.

I'unore3sl NpOUCXOKACHUS KU3HU. YCIOKHEHUE KUBBIX OPraHU3MOB Ha 3e€MIl€ B
IPOLIECCE HBONIOLUMHM. AHTPOINOrEHE3 M €ro 3aKOHOMEPHOCTH. JlokazaTenbCTBa
pPOICTBA 4YEJIOBEKAa C MJICKONUTAIOMIUMU KUBOTHBIMU. OKOJOTUYECKHE (DAKTOPHI
AHTPOINOrEHE3a: YCJIOKHEHHE NOMYISUMOHHOM CTPYKTYpbl BHJAA, HW3rOTOBJIEHUE
Opyaul Tpyna, MEpexod OT paCTUTEIBHOTO K CMEIIAHHOMY THUIy MHUTaHUS,
UCITI0JIb30BaHUE OTHA. [1osiBI€HNE MBICIUTEIBHON IESITENBHOCTH U WICHOPA3AEIbHOM
peun. [IpoucxoxaeHue 4enoBeuecKux pac.

Jemoncmpayuu

Kpurepun Buna.

[lonynsiuust — CTPyKTypHas €AWHULA BHAA, EIUHHUIA DBOJIOIUU.

JIBHoKyIIIHE CUIIBI HBOJIIOLINH.

BosHukHOBEHNE 1 MHOTOOOpa3ne MPUCTIOCOOICHHUN Y OPraHU3MOB.

Penkue n ncuesaromye BUIBbIL.

JIBHoKyIIIME CUJIbI aHTPOITOrEHE3a.

[IpouncxoxaeHne 4yenoBeKa U YeI0BEYECKUX pac.

Ilpakmuueckue 3anamus

Onmcanue ocobei Buaa Mo Mop(oIoTrHIecKOMY KPUTEPHIO.

AHanu3 U OLICHKA PA3JIMYHbBIX TUIIOTE3 TPOUCXOKACHUS KUZHU.

AHanu3 U OLICHKA PA3JIMYHbBIX TUIIOTE3 MTPOUCXOKICHHS YETOBEKA.

Quzuxa. OcHOBbL MONEKYIAPHOU QUIUKU U MEPMOOUHAMUKU



MouiekynsipHass  ¢usuka. ATOMHCTHYECKAss TEOpHUs CTPOECHUS BEIIECTBA.
HabGnronenuss W OmbITHI, MOATBEP)KIAIOIIME AaTOMHO-MOJIEKYIISIPHOE CTPOCHHE
BelecTsa. Maccel U pasMepsl MOJIEKyd. TeIuioBoe ABMIKEHUE YaCTHUL[ BELIECTBA.
bpoyHoBckoe nBuxenue. MneanbHbii ra3. Temmeparypa Kak wMepa CpeaHeEH
KUHETUYECKOM DHEpPruyd 4YacTULl. YpaBHEHUE COCTOSHMUSA MACAJIBHOIO rasa.
M3onpoueccsl U ux rpapuku. OObsICHEHHE arperaTHbIX COCTOSHUN BEIIECTBA U
(a30BbIX  MEpPEXOlOB  MEXJIYy HHMHU Ha  OCHOBE  aTOMHO-MOJEKYJSPHBIX
IIPEACTABICHUN.

CBs3b MEXIY JaBICHUEM M CPEIHEN KUHETHYECKOW HSHEpPruerd MOJIEKYJd rasa.
PaGora raza. Monens sxuakoctu. [loBepXHOCTHOE HATSKEHHME W CMauMBaHUE.
Kpucrannnueckue u amopdusie Bemectna. Kuakue KpucTabl.

Tepmonnnamuka. Buyrpenuss sHeprus. Pabora u Termioorgaua Kak CHOCOOBI
U3MEHEHUsI BHYTpPEHHEW dHepruu. IlepBblli M BTOpPOl 3aKOHBI TEPMOIMHAMUKH.
[Tpunmunst naeiictBust TernoBbix MamuH. KIIJ[ TeroBsix nBurarteneid. TermoBbie
MalIMHbI U UX TPUMEHEHUE. DKOIOTMYeCKue MpoOieMbl, CBI3aHHBIE C IPUMEHEHUEM
TEIUIOBBIX MAIlIMH, U MPOOJIEMBbI SHEPTOCOEPEKEHUSI.

Jemoncmpayuu

JIBukeHre OpOyHOBCKUX YaCTHIL.

Huddysus.

SIBNEeHUs MOBEPXHOCTHOI'O HATSAKEHUS U CMAuBAHMS.

Kpucranisl, amop¢Hble BelecTBa, )KUIKOKPUCTAIIINYECKUE TeIa.

M3meHeHue BHYTpeHHEN SHEPruu Tell Py COBEPLICHUH pabOThI.

OcHO8bl 271eKMP OOUHAMUKU

JJIeKTpocTaTuKa. B3auMoneicTBue 3apsKEHHBIX Tel. DJIEKTPUYECKUU 3aps.
3aKOH COXpaHEHHUs JJIEKTPUYECKOro 3apsiaa. 3akoH KylnoHa. DieKrpocTtaTthueckoe
10JIe, €r0 OCHOBHBIE XApPaKTEPUCTHKU M CBS3b MEXAYy HHUMHU. [IpOBOIHMKH H
U30JISTOPBl B AJIEKTPOCTATUUYECKOM TOJIE. DIIEKTPUYECKAs] €MKOCTh KOHJAEHCATOopa.
DHeprus 31EKTPOCTATUYECKOrO MOJIS.

Hocrossuubiii TOK. [locTOsIHHBIN 3nekTpuueckuid ToK. Cujia TOKa, HaIpsKEHUe,
AIIEKTPUYECKOE COMpoTHBIEHUE. 3akoH Owma Uil ydacTKa Uenu U IOJHOU
ANEKTPUYCCKOM Ienu. PabGora W MOIIHOCTh MOCTOSHHOTO TOKa. 3akoH J[oymsa—
Jlenua. TerioBoe A€HCTBUE SIEKTPUUECKOTO TOKA. DJIEKTPUUECKUNA TOK B PA3IUYHbBIX
cpenax.

MarauTtHoe nmose. MarauTHOE 1OJIE U €r0 OCHOBHBIE XapaKTEPUCTUKU. JlericTBre
MAarHUTHOTO TOJISI Ha MPOBOJHKUK C TOKOM. 3akoH Amriepa. Dnekrpoasurarenb. Cuna
Jlopenua. SIBieHHE SIEKTPOMATHUTHOW WHIAYKUHMH. 3aKOH AJIEKTPOMAarHUTHOM
unaykuuu. [lpasuno Jlenna. Camonnaykuus. MTHAYKTUBHOCTh. DHEPrusi MarHUTHOTO
TIOJISL.

Jemoncmpayuu

DneKTpu3anus Tel.

B3aumopeiicTBue 3apsyKEHHBIX TEI.

HarpeBanue npoBOTHUKOB ¢ TOKOM.

OnsIT Opcrena.

B3anmoneiicTBrue MpOBOAHUKOB C TOKOM.

JlelicTBHE MarHUTHOTO TTOJISI HA MIPOBOJHUK C TOKOM.



Pabota snexrpoaBuraressi.

SIBNeHME PIEKTPOMArHUTHOW WHTYKIIUH.

Ilpakxmuueckoe 3anamue

COopka dJEKTpUUYECKON Ienu, W3MEPEHUE CHUJIbI TOKa M HANpsDKCHHS Ha ¢
Pa3IUYHBIX YJaCTKaX.

Konebanus u eonnvl

Mexannueckue kojedanusi 1 BoJHbIL. CBOOOMHbBIE Konebanus. [lepuon, yactoTta
U aMmIumMTyna KojeOaHui. [apmoHudeckue koiieOanus. MaremaTudeckuili u
NPYKUHHBIA MasiTHUKH. [IpeBpaliieHue sHEPTUn Mpu rapMOHUYECKUX KOJICOaHUSX.

MexaHuuecKrue BOJIHBI M WX BUJIbl. 3BYKOBBIE BOJIHBI. YJIBTPa3BYKOBBIE BOJIHBI.
VYnbpTpa3ByK U €ro UCMOIb30BaHUE B MEUIIMHE U TEXHUKE.

DJIeKTPOMArHUTHbIe KoJde0aHusi W BOJHbI. CBOOOJHBIC D3JIEKTPOMArHUTHBIC
konebanus. KoneGarenbHblii  koHTyp. @opmyna Tomcona. BeiHyXJeHHBIE
AJICKTPOMATrHUTHBIC KojieOaHus. ['apMOHWYECKHE JJIEKTPOMArHUTHBIC KoJieOaHuUs.
Onekrpuueckuil pe3zoHanc. I[lepemenHbli TOk. OnekrporeHeparop. llonmyuenue u
nepenayda anekTposHepruu. [Ipodiemsl sHeprocoOepekeHusl.

DNEeKTPOMArHuTHOE noJie. DJIEKTPOMArHUTHBIC BOJIHBI. CxopocTh
AJIEKTPOMArHUTHBIX BOJIH. [IpUHIMIIBI pagnoCBI3u U TeneBuaeHus. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH PA3JIMYHOTO JMANa30Ha B TEXHUYECKUX CPEICTBAX CBA3U,
MEIULMHE, IPU NU3YYEHNUN CBOMCTB BEILIECTBA.

CeetoBble BOJHBI. Pa3BuTHE TNpENCTaBICHUH O NPUPOAE CBETA. 3aKOHBI
oTpakeHHusi M TmpenomieHus cBeta. Murepdepenums cBera. udpakuus cpera.
Hudpakunonnas peurerka. [lonspusanus ceera. lucnepcus crera.

JIunzel. ®opmynna ToHKON JUH3EI. OnTHYEeCKHUEe TPUOOPHI.

Jemoncmpayuu

Konebanus MaTeMaTnyeckoro 1 Npy>KUHHOTO MassTHUKOB.

PaGora anexrporeneparopa.

N3nyyeHune u npuemM 3JeKTPOMarHUTHBIX BOJIH.

PamnocBsa3s.

Paznoxxenue 6enoro cBera B CIIEKT.

WNuTtepdepenmus u nudpaxius cBera.

OTtpaxeHue u npeaoMIICHUE CBETA.

OnTuaeckue mpuoOpHI.

Ilpakmuueckue 3anamus

N3yuyeHnue konebaHmii MaTeMaTHYSCKOTO MAsITHUKA.

Nzyuenne naTepdepeniinu u Audpakiuy CBeTa.

Dnemenmul K8AHMOBOU PU3UKU

KBanrtoBbie cBoiicTBa cBera. PaBHOBECHOE TeruioBoe usnydeHue. KBaHTOBas
runote3a Ilmanka. ®otosnekrpudeckuin dhdext. VYpaBHeHHE ODUHINTEHHA IS
BHemHero ¢potodddexra. @oron. JlaBnenue ceera. [yanusm cBOMCTB CBETA.

dusuka aroma. Mojaenu crpoenust aroma. OnbiT Pesepdopaa. Iloctynater bopa.
OObsicHeHHE JMHEHYaToro CreKTpa BOAOpOAa HAa OCHOBE KBAaHTOBBIX IOCTYJIATOB
bopa. Ilomiomenne m ucnyckanue cBeta aromMoM. KBanTtoBas sHeprus. [IpuHiuun



NEUCTBHUSI W HCHOJb30BaHME Jazepa. Onrhueckas CHEKTPOCKOINS KaK METON
M3y4YEHUS COCTaBa BEIIECTBA.

Pdu3nKka aTrOMHOIO siApa M JJIeMeHTapHbIX 4actuu. CocraB M cTpoeHue
aroMHoOro sifpa. CBOMCTBA SIAEPHBIX CUJI. DHEPrusl CBSA3H U JAe(PEKT MacChl aTOMHOTO
anpa. PamgnoaktTuBHOCTh.  BuIBI  pagMOAaKTUBHBIX  NPEBpPALIEHUNA.  3aKOH
paguoakTuBHOro pacnaaa. CBoOWCTBA HOHU3MPYIOIIMX —SANEPHBIX HU3JYYEHUH.
PannoaxkTuBHbIE M3IIy4yeHHMs] U UX BO3ACHCTBUE Ha >KUBBIC OpPraHU3MBbl. SlnepHbIE
peakuuu. fnepHas sHEpPreTuKa. JIEMEHTAPHBIE YaCTUIbI.

OyHIaMEeHTaJIbHBIE B3aUMOJIEUCTBUS.

Jemoncmpayuu

dorordPexr.

DOTOSIIEMEHT.

N3nydenue nasepa.

JInHeluyarblie CIEKTPBI PA3JIMYHbIX BEILIECTB.

CyeTynk HOHU3UPYIOLIUX U3TyYCHUH.

buonoeus. xocucmemwi

[IpenMer W 3a7auu SKOJOTHH: YYCHUE OO0 SKOJIOTMYECKUX (pakTopax, y4eHHE O
coo0IIecTBaX OPraHU3MOB, yueHue o ouocdepe.

Okojoruveckue (GakToOpbl, OCOOCHHOCTH WX BO3JACHCTBHUS. DKOJIOTHYECKas
XapakTepuctuka Buaa. [loHsTHe 00 53KOoNOTMYeCKMX cucTemax. llenmn mwmranHwus,
Tpodudeckue ypoBHH. buoreoreHo3 kak skocucTeMa. bHOIEHO3 W OHOTON Kak
KOMIIOHEHTHI OMOTEOIIeHO03a.

buocdhepa — rmobansHas 3xocuctema. Yuenue B. . Bepnanckoro o 6uocdepe.
Ponw xuBBIX opranm3mMoB B Ouocdepe. buomacca. bronornueckuii KpyroBopot (Ha
npuMepe KpyroBopora yriepona). OCHOBHBIC HAalpaBlICHHUS BO3ICHCTBUS YEIIOBEKA

Ha Ouocdepy. Tpanchopmarus eCTECTBEHHBIX AKOJOTHYECKUX cCTeM. OCOOEHHOCTH
arpo’KOCUCTEM (arpoieHO30B).

Jemoncmpayuu

Dkojoruveckue GakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MesXBHIOBBIC OTHOIIICHUS : TAPA3UTH3M, XUIITHHYECTBO, KOHKYPEHITUS, CAMOMO3.
SpyCHOCTB pacTUTETHLHOTO COOOIIECTRA.

KpyroBoport yriepona B 6uocdepe.

3anoBeTHUKH 1 3aKa3HUKHU Poccum.

Ilpakmuueckue 3anamus

CocragiieHHe CXeM TepeIadr BeMECTB U SHSPTHH (TICTIeH MUTAHU ).

CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOIHBIX FKOCUCTEM U arpO3KOCUCTEM CBOEH
MECTHOCTH.

Pemenne skonornueckux 3aaad.

AHamM3 W OIlCHKA TOCICACTBUNA COOCTBEHHOM JCATEILHOCTH B OKPYXKAFOIICH
cpene, Io0aIbHbBIX YKOJIOTHYECKUX MPOOIEM U MyTEeH UX PEIICHHUS.

IKcKypcuu

Muoroo6pa3ue BuaoB. (Ce30HHbIE U3MEHEHUsT B MOpuUpone (OKPEeCTHOCTU
npodecCHOHAIBHON 00pa30BaTENbHON OPraHU3ALINH ).

EctecTBeHHBIE W HCKYCCTBEHHBIE IKOCHUCTEMBI (OKPECTHOCTH MPOdEeCCHOHATBHON



00pa3zoBarenbHON OPTaHU3aIINHN ).

Quzuxa. Becenennas u ee sgonoyus

Crpoenne u paspurue Bcenennoit. Kocmonorus. 3Be3abl. TepMosiiepHbII
cuHTe3. Mozaens pacimpstomeiics Beenennoi.
Ipoucxoxnenue ConHeuHnoi cucrembl. [IpoToconHIle U NPOTOMIAHETHBIE O0JIaKa.
O6pazoBanue mianet. [IpoGiema cyiecTBOBaHUS BHE3EMHBIX I[TUBUIIA3AIUN.
CoBpemeHnHas (pusnveckas KapTUHa MUpA.



