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PabGouass mnporpamma yueOnod nucuumiiuael OVY]J.07 «EcrectBo3HaHue»
pa3paboTana Ha ocHOBe dDenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHLHOTO
cragaapra 1no cneuuanbHocTH  44.02.03  Ilemarormka  JONOJHUTENBHOTO
oOpazoBanus (B obactu xopeorpadun) ¢ yuétom nmpodeCcCHOHAITBHOTO CTaHIapTa
[legaror HOMOJHUTENBLHOTO OOpA30BAHMS JI€T€H W B3POCIBIX, YTBEPKIAEHHOIO
nprkasoM MHHUCTEPCTBA TPyAa U colManbHOM 3amuThl Poccuiickorn denepanun
oT «08» cents1i0ps 2015 r. Ne 613H.
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nuciuiine OTAITIOY CIIK

Penensenr:

TonoBko C. WN., xanauaar OHOJIOTMYECKUX HAYK, CTaplIuil MpenojaBaTelib
Kadeapsl neaaroruku u gpuznueckon KyabTypbel CO® HNY «ben I'Y»

Pabouas nporpamma OY1.07 EctecTtBo3Hanue paccmoTpeHa Ha 3acemanuu [11K
npenojaBareyied  €CTECTBEHHO-MAaTeMaTUYECKUX  JUCHMIUIMH  (TpelicelaTelb
Anncumona B.W.) OI'AIIOY CIIK; (mpotokonm Ne 1 ot «31» aBrycra 2018r.) u
npusHaHa cooTBeTcTBytomeit TpedoBanusiMm PI'OC CIIO, yuebHOro miana
cneruanbHocTH 44.02.03 Tlemaroruka TOMOJHUTEILHOTO 00pa3oBaHus (B 00acTh

xopeorpadum).



HHOACHUTEJIBbHASA 3AIINCKA

Pabouas mporpamma aucuurumael OY /(.07 «EctecTBO3HaHME» COCTaBJIeHAa Ha OCHOBE
npumepHoit nmporpammel (aBTopsl: I1. U. Camoitnenko, npodeccop kadenpsr «dusnkay OI'OY
BIIO «MI'YTYVY um. K. I'. PazymoBckoro», O. C. I'abpuensH, npodeccop kapeapsl eCTECTBEHHO-
JKoJIorHueckoro obpaszoBanus Ilegarornyeckoil akageMuu IOCIEIUINIOMHOTO 0Opa30BaHUS;
[1.M. CkBopiioB, momeHT Kadenpsl MeTOAMKH oOydeHus Ononorud MOCKOBCKOTO HWHCTUTYTA
OTKpbITOr0 00pa3zoBaHus) ¢ Y4€ToM pekoMeHaaiuii denepanbHOrO0 TOCYJapPCTBEHHOTO
aBTOHOMHOTO yupexxaeHus «®denepanbHblii HMHCTHTYT pa3BuTHs oOpazoBanus» (PIAY
«DUPO») B KauecTBe MPUMEPHON MPOrpaMMBbl JJIs peau3allid OCHOBHOM MPOQeCCHOHAIBHON
obpa3zoBarenbHoil nporpamMmbel CIIO Ha 6a3e oCHOBHOTO 00IIero oOpa3oBaHUsS C MOJyYECHUEM
cpennero oobmiero odpazoBanus, mpoTokos Ne 3 ot 21 urons 2015 r. PerucrpaninoHHbIil HOMEp
peuensuu 374 ot 23 utonsg 2015 r. ®I'AY «DUPO»

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit @I'OC cpennero odiero oopazoBaHus,
MPEABSBISIEMBIX K CTPYKTYpPE, COJAEPKAHHIO W PE3yJIbTaTaM OCBOCHMS YYEOHOU AMCIUTUIMHBI
«EcrecTBO3HAHUEY, B COOTBETCTBUU C PeKOMEHIAIMAME [0 OpraHU3aluy MMOJTYYEeHUS CPETHETO
obmiero oOpa3oBaHusI B Tpeleliax OCBOCHHUS 00pa30BaTEeNbHBIX IPOTPAMM  CPEIHEro
npodeccuoHanpHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO OOHmIEro 00pa3oBaHUsS C Y4ETOM
TpeOoBaHuil (hemepanbHBIX TOCYIapCTBEHHBIX OOpPA30BATECIIBHBIX CTAHIAPTOB M TOJy4acMOu
CHEIMAILHOCTH CPEeIHEro MpodeccnoHanIbHOT0 00pa30BaHuUs.

Copepxanne nporpammbl «EcTecTBO3HaHME» HAMPABIEHO HA JOCTUKEHHE CIICTYIOIINX
meJIeii:

* OCBOCHHME 3HAHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHpa M METOAaxX
€CTCCTBCHHBIX HaYI(, 3HAKOMCTBO C HaI/I60J'IeC BAXHBIMHU UIACAMU WU HOCTHUXKCHUAMU
€CTECTBO3HAHMS, OKAa3aBIIMMHM OIPEACIIAIONIEe BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

* OBJIAZICHHUC yMeHI/ISIMI/I HpI/IMeHHTB HOJ'Iy‘IeHHI)IC 3HAHUSA 151 O6T)$ICHGHI/I$I SIBHGHI/Iﬁ
OKPYKAIOIIer0 MUpPa, BOCIPUATHS MHPOPMAIIUN €CTECTBEHHO-HAYYHOTO M MPOECCHOHATHHO
3HAYNUMOI'O conepxcaHI/m; pa3BI/ITI/I€ I/IHT@J’IJ’IGKTyaIII)HI)IX, TBOp‘-ICCKI/IX CH0C06HOCTCI\/JI 158
KPUTUYECKOT'O MBIIUIEHUS B XOJ€ MPOBEACHUS NMPOCTEHIINX MCCIEI0BAaHUM, aHaIu3a SIBJIICHUN,
BOCTIPUATHS U UHTEPIPETALUU €CTECTBEHHO-HAYYHON HH(POpMaIUY;

* BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TMIO3HAHUS 3aKOHHOM MPUPOABI U
HUCITOJIB30BAHUS JIOCTI/I)KCHI/Iﬁ CCTCCTBCHHBIX HaYK JJIA paSBI/ITI/ISI IUBUJIN3AaIIUN U TTOBBIIICHUA
KayecTBa KU3HU;

* NPUMEHEHHE eCTECTBEHHO-HAyYHBIX 3HAHUN B NMPOPECCHOHAIBHON AEATEeIbHOCTH U
MOBCETHEBHON KHM3HU M1 OOecreyeHus] Oe30MacCHOCTH JKU3HENEATEIHHOCTH; TPaMOTHOTO
WCITOJIb30BAaHNsI COBPEMEHHBIX TEXHOJIOTHI; OXPaHBbl 3J0POBBSI, OKPYKAIOIIEH CPEBI.

B mporpaMMy BKJIIOYEHO cojepraHKe, HalmpaBlIeHHOE Ha (OPMUPOBAHUE Y CTYACHTOB
KOMIETEHINH, HeoOxoauMbIxX 11 KadectBeHHoro ocsoenus OITOIT CITO na 6a3e OoCHOBHOTO
o0miero o0pa3oBaHus ¢ MOJMYUYEHUEM CPEIHET0 OOIIero 0O0pa3oBaHUS; MPOTPAMMEI TOJATOTOBKH
CIIEIMAJIMCTOB CPETHETO 3BEHA.

OBILIASI XAPAKTEPUCTUKA YUYEBHOM JUCILUAIIIMHBI «kECTECTBO3HAHHE»

EcrecTBO3HaHME — Hayka O SBICHHAX M 3akoHaXx mnpuponsl. CoBpeMeHHOe
€CTECTBO3HAHME BKIIIOYAET MHOKECTBO €CTECTBEHHO-HAYUHBIX OTpaciieil, 3 KOTOphIX Hanbojee
BKHBIMH SBISIOTCS (U3MKa, XUMHUS U Onosorusi. OHO OXBATHIBAET IMPOKUH CIIEKTP BOIPOCOB
0 Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPHPOJIbI, KOTOPHIE MOXKHO pacCMaTpUBaTh KaK €IUHOE
1esoe.

EcrecTBeHHO-HayuHbIE 3HAHUS, OCHOBAHHbIE HA HUX TEXHOJOTMHU (POPMHUPYIOT HOBBI
o0pa3 ku3HH. BBICOKOOOpa30BaHHBIA  YENOBEK HE MOMKET JUCTAHIMPOBATBHCA  OT
(dyHIaMEHTATBHBIX 3HAHUM 00 OKpYXalolleM MHUpE, HE PUCKYS OKa3aTbcs OECHOMOIIHBIM B



npodecCHOHATIBPHON  JedaTenbHOCTH. JIro6oe NepCrleKTUBHOE HalpaBlieHHE JeATeNTbHOCTH
YyelloBeKa MpPSAMO MM KOCBEHHO CBSI3aHO C HOBOW MaTepualbHOM 0a30i M HOBBIMU
TEXHOJIOTUSIMH, U 3HAHNE UX €CTECTBEHHO-HAyYHOU CYIIHOCTH — 3aKOH ycCIIeXa.

EcrecTBO3HaHMe  —  HeoTheMJIEMass  COCTABJAIOLIAs  KYJbTYpbl:  ONpEAeIIss
MHUPOBO33PEHUE YENIOBEKa, OHO NPOHUKAET W B TYMAaHUTapHYIO chepy, U B OOIIECTBEHHYIO
JKU3HBb.

ParmonanbHblii  €CTECTBEHHO-HAYYHBI  MeTOJl, C(OPMHPOBABIIMICA B  paMKax
€CTECTBEHHBIX HayK, 0O0pa3yeT eCTEeCTBEHHO-HAy4YHYI0 KapTHHY MHpa, HeKoe oOpa3Ho-
dunocodcroe 06001IeHNE HAYIHBIX 3HAHHM.

OcHOBY ecTeCTBO3HAHHS MpEICTaBIsieT (U3MKa — Hayka O MPUPOJE, H3ydarolas
HanOosiee Ba)KHbIC SIBIICHUS, 3aKOHBI M CBOWCTBA MaTepHalbHOrO Mupa. B  ¢usuke
YCTaHaBJIMBAIOTCS YHUBEPCAIbHBIE 3aKOHBI, CIPAaBEIJIMBOCTh KOTOPBIX MOJITBEPKIACTCS HE
TOJILKO B 3€MHBIX YCJIOBHMSX M B OKOJIO3€MHBIX IIPOCTPAaHCTBAX, HO M BO Bcel BceenmenHoin. B
9TOM 3aKJIF0YAeTCsl OJIMH U3 CYIIECTBEHHBIX MPU3HAKOB (PU3UKHU KaK (PyHAaMEHTaIbHOW HAYKH.

®du3uka 3aHUMAET 0CO0OE MECTO CpeAM ECTECTBEHHBIX HAyK, IO3TOMY €€ IPHUHSITO
CUUTATh JINJIEPOM €CTECTBO3HAHUS.

EcTtecTBO3HaHME Kak HayKa O SIBJICHUSX U 3aKOHAX MPHUPOJbI BKIIOYAET TaKXKE OJHY U3
BAKHEUILUX OTPACIe — XUMHUIO.

XuMuss — Hayka O BEIECTBaX, HX COCTaBe, CTPOCHHM, CBOICTBaX, Ipoleccax
MIpEBpAIlCHHs], UCIOJIb30BAHUNA 3aKOHOB XHMHMHM B IPAKTHYECKON AEATENBHOCTH JIOACH, B
CO3/1aHUU HOBBIX MaTE€pUAJIOB.

buonoruss — cocraBHas 4acThb €CTECTBO3HAHMS. DTO HayKa O KUBOW mpupoje. OHa
M3Yy4aeT paCTUTEbHBIN, )KUBOTHBI MUP U YEJIOBEKA, UCIIOJIb3Ysl KaK COOCTBEHHbIE METO/]IbI, TAK
U METOAbl APYTUX HayK, B YaCTHOCTH (U3HKH, XUMUU M MaTeMaTHKU: HaOI0JIeHus,
AKCIIEPUMEHTBHI, UCCIIEI0OBAHUS C IIOMOILBIO CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOIMA, 00paboTKy
CTaTUCTUYECKUX JAHHBIX METOJAaMU MAaTe€MaTH4YECKOM CTaTUCTHKU W Ap. buosorus BhIABISET
3aKOHOMEPHOCTH, MPHUCYIINE U3HU BO BCEX €€ IMPOSBIEHUSIX, B TOM 4YKCIe OOMEH BEIIECTB,
pOCT, pa3MHOXEHHE, HACJIEICTBEHHOCTh, U3MEHYMBOCTD, IBOJIIOLIUIO U JP.

WuTerpupoBanHas yuyeOHasl AUCHUIUIMHA «EcTecTBO3HaHME» BKIIOYAEeT TPU pasjerna,
oOajaromye OTHOCUTEIbHON CaMOCTOSITEIbHOCTBIO U IETIOCTHOCThI0 — «Du3nka», «XuMus»,
«buonorusi» — 4YTO HE HapyIIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAy4YHOTO 00pa3oBaHUs
CTYJEHTOB.

[Ipu ocBoenun cnenuanbHocTelr CIIO comuanbHO-35KOHOMHYECKOTO U TYMaHUTapHOTO
npoduiieit npodeccuoHabHOr0 00pa30BaHUs €CTECTBO3HAHHME M3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpennero o01iero 06pa3oBaHus C Y4ETOM CEIU(UKI OCBAMBAEMOU CTIEITUATBHOCTH.

B nmpouecce peanuzanuu cojepkaHus yueOHOH auciumuHbl «EcTecTBO3HaAHHE»
3HaYUMO H3ydeHue paszaena «Dusmuka», KOTOPHIM BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY
3HaHUM 00 OKpyKaroleM Mupe. JTOT pasfen SBISIETCS CHUCTEMOOOpasyloIuM s JAPYTrux
pa3zenioB y4eOHOM JUCHMILTUHBI, TOCKOJIBKY (U3NYECKUE 3aKOHBI JIE)KAT B OCHOBE COJIEPKaHUs
KYpCOB XMMHHU U OMOJIOTHH.

[Ipu uzydyenun yueOHOro Matepuasia o XMMHUHU U OMOJIOTUU aKIEHTUPYETCS BHUMaHUE
00yyaroImuxcst Ha )KU3HEHHO BaKHBIX 00BEKTaX MPHUPOJIbI U OpraHu3Me uenoBeka. ['mapocdepa,
atMocdepa u 6mocepa paccMaTpUBAIOTCS C TOUYKH 3PEHUS XUMHUYECKUX COCTABOB M CBOMCTB,
UX 3HAUEHUs MU JKU3HENEATENIBHOCTH JIIOJEH,- 3TO COAEpXKaHHE, OCBELIAOLIEE pOJIb
BOXHEHIINX XUMHUYECKHX JJIEMEHTOB B OpraHU3Me YeJOBeKa, BOMPOCHI OXpaHbl 30pPOBbB,
npoMIaKTUKU 3a00JIeBaHUI M BPEIHBIX MPHUBBIYEK, MTOCIEACTBUN U3MEHEHUS Cpebl OOMTaHUSL
YeJI0BeKa JJI YEI0BEUYECKON [IMBUIN3ALIAH.

3aMeTHOE MECTO B COACPKAHUU ydeOHOW JUCHUIUIMHBI 3aHUMAeT yu4eOHbII MaTepua, He
TOJNIbKO  (OPMUPYIOLIMN €CTeCTBEHHO-HAyYHYI0 KapTHUHY MHpa Y CTYJEHTOB, HO U
PACKPBIBAIOLINI MPAaKTHUECKOE 3HAYCHHE €CTECTBEHHO-HAYYHbBIX 3HaHUI BO BeexX cepax KU3HH
COBPEMEHHOTO OOIIECTBA, B TOM YHCIIE B TYMaHUTapHOH cdepe.



B nenom yuebnas mucruruimaa «EcTecTBO3HaHHE», B COACPKAHMHM KOTOPOH BEAYIIUM
KOMIIOHEHTOM SIBJISIFOTCSI HAy4YHbIE€ 3HAHUSA W HAy4YHbIE METOJbl IO3HAHUS, IO3BOJISET
chopMHpOBaTh Y 00y4AIOMIKXCS IIETOCTHYIO €CTECTBEHHO-HAYYHYIO0 KapTUHY MUPA, IPOOYAUTH
Yy HUX 3MOLMOHAJIbHO-IIECHHOCTHOE OTHOIIEHHE K U3Yy4aeMOMY MaTepHaly, TOTOBHOCTb K BBIOOPY
JICHCTBUM OIPEIECICHHOW HAIPAaBICHHOCTH, YMEHHME KPUTHYECKH OLICHMBAThb CBOU M 4YyXKHUE
JIEHCTBUS U MIOCTYIKH.

Nzydyenne  oOmieoOpa3oBarenbHOW — yueOHOW — aucuurinHbl  «EcTecTBo3HaHUE)
3aBepIIaeTcs MOJBEJEHUEM WTOTOB B ¢opMme nuddepeHIupoBaHHOIO 3aueTa B paMKax
IIPOMEKYTOUYHOM aTTECTAlMU CTYICHTOB.

MECTO YUYEBEHOU JUCIHUIUIVHBI B VUEEHOM IJIAHE

VYuebnas nucuuminHa «EcTecTBO3HaHME) SABISETCS Y4EOHBIM MIPEIMETOM IO BBIOOPY U3
oOs3atenvHOM mpeameTHor obmactu «EctectBennbie Haykm» PI'OC cpemnero oOuiero
o0Opa3oBaHusl.

VYyeOnas nucuuiuinHa «EcrecTBO3HAHUE)» H3ydaeTcss B 0011e00pa30BaTEIbHOM IIHMKIIE
yuebnoro mana OIIOII CIIO nHa 06a3e OCHOBHOrO o00mIEro OOpa3oBaHHs C IONyYCHHEM
cpenuero odmiero oopazosanus (IITIKPC, IITICC3).

PE3VJIbTATHI OCBOEHU S YUEBHOU JIUCIIMITJIMHEI

OcBoenue coaepxaHusi ydeOHOW nucruiuiiHbl «EcTecTBOo3HaHME» obecrneynuBaeT
JIOCTUKEHHUE CTY/IEHTAaMU CIIEIYIOIUX Pe3y/IbTaTOB:

* IUYHOCMHDBIX.

— YCTOWYHUBBIA MHTEPEC K HUCTOPUH U JOCTHIXKEHUSAM B OOJIACTH €CTECTBEHHBIX HaYK,
YyBCTBO F'OPJIOCTH 32 POCCUICKHE €CTECTBEHHbBIE HAYKU;

— FOTOBHOCTh K IIPOJODKEHHIO 00pa30BaHMsl, OBBIMIEHUIO KBaTM(UKAMKU B U30paHHON
pohecCHOHANBEHOM NeSTENbHOCTH C UCTIONB30BAHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIUA B OOJACTH €CTECTBEHHBIX HAayK
JUTSI 4eJIOBEKa U O0IIeCTBa, YMEHHE UCIOIb30BATh TEXHOIOTHUECKUE JOCTHKECHUS

B obOmacth  GU3MKHA, XUMHH, OWOJIOTMM  JJII  TOBBIMIEHUS  COOCTBEHHOTO
MHTEJJIEKTYaTbHOTO PAa3BUTHS B BRIOPAHHOM MPO(ecCHOHATBEHOM e TeNbHOCTH;

— yMEHHE MpOaHATM3UPOBATh TEXHOTCHHBIC TMOCIEACTBUS I OKPYXKAIOIIEH CpEeIbl,
OBITOBOI W IPOU3BOJCTBEHHOM J€ATEILHOCTH YETIOBEKA;

— FOTOBHOCTh CAMOCTOSITEIILHO JT0OBIBATh HOBBIC JIJIsi C€0S1 €CTECTBEHHO-HAYYHBIC 3HAHUS
C MCTOJIB30BAHUEM JIJIsl 3TOTO IOCTYIHBIX HICTOYHUKOB MH(DOpMAIIHH;

— YMEHHE YIpPaBJISITh CBOEH MO3HABATEIbHON N1EATEIbHOCTHIO, MPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYAIbHOTO Pa3BUTHS;

— yMEHHUE BBICTPaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJE IO PEIICHUIO
001X 3a/1a4 B 00JIaCTH €CTeCTBO3HAHUS;

* MemanpeomMemHoix:

— OBJIQJICHHE YMEHHUSMH U HABBIKAMH PA3JIMYHBIX BUJOB MO3HABATEIBHOMN JI€ATEIbHOCTH
JUTSL U3yYEeHHsI pa3HbIX CTOPOH OKPYXKAIOIIETO0 €CTECTBEHHOTO MUPA;

— IpPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOMIOIEHUS, HAYYHOTO DKCIIEPHUMEHTA)
JUIST W3YYEHUS Pa3UYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, C KOTOPBIMH
BO3HUKAET HEOOXOUMOCTh CTAJIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

— yMEHHE OMNpeAeNsiTh LEeNU U 3a7aud JeATeIbHOCTH, BBIOMpATh CPEACTBA IS MX
JOCTH>KEHUS Ha PAKTUKE;

— YMEHHUE HCIOJIb30BaTh PA3INMYHbIC UCTOYHUKHU JUIS TIOJYyYEHHUS! €CTECTBEHHO-HAYyYHOM
nH(OpPMAIIUU U OIEHUBATh €€ JOCTOBEPHOCTH JJISl IOCTHKCHHUS MTOCTABIICHHBIX TIeNIe U 3a/1a4;

* NPEOMEMHBIX:



— chopMHpPOBAaHHOCTH  TMPEACTABICHUN O IIEIOCTHOH COBPEMEHHON €CTeCTBEHHO -
HAay4YHOM KapTHUHE MHpa, NPUPOJE KaK €JUHOM LEIOCTHOM CHCTEME, B3aUMOCBS3H YEJIOBEKA,
MPUPOJIBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax Beenennoit;

— BIQJICHHE 3HAHMSMH O Hauboyiee BaXKHBIX OTKPBITHSX U JOCTIDKEHUAX B 001acTu
€CTECTBO3HAHUS, TOBJIMUSABIIMX HA 3BOJIIOLUIO MPEICTABIEHUNA O IPUPOAE, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

— chOPMHUPOBAHHOCTh YMEHHSI TMPUMEHSATh €CTECTBEHHO-HAYYHBIC 3HAHHS IS
OOBSCHEHUS! OKPYXKAIOIIUX SIBICHUI, COXpaHEHUS 3[0pOBBs, obOecreyeHus O0e30MacHOCTH
JKU3HENICATENBHOCTH, OepeKHOTO OTHOILIEHUS K MpUpoJe, paLMOHAIBHOTO
MIPUPOIONOIB30BaHUS, @ TAK)KE BHIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

— c(OpMHPOBAHHOCTh TPEJCTABICHUNA O HAYYHOM METOJIE TO3HAHHS MPUPOILI U
CpeAcTBax U3y4yeHUs MEraMupa, MakpoMupa U MUKPOMMPA; BIIaJIEHUE NTPUEMAMU €CTECTBEHHO-
HAay4HBIX HAOJIOJCHUM, ONBITOB, HCCJICJAOBAHUI M OIEHKH JIOCTOBEPHOCTU IMOJTYYCHHBIX
pe3ynbTaTOB;

— BJIQJICHUE TOHATUMHBIM aNnapaToM €CTECTBEHHBIX HAYK, MO3BOJSIONIMM IO3HABATh
MHp, Yy4YacTBOBaTb B JIUCKYCCHSIX II0 €CTECTBEHHO-HAayYHbIM BOIIpOCaM, HCIOJIb30BaTh
pa3IUYHBIE WCTOYHUKK WHGOPMANWU JUIsl TIOJTOTOBKHM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCUTHCS K coobmenusMm CMU, coaepxaiiuM HaydYHYIO HHPOPMAIHUIO;

— c(OpMUPOBAHHOCTh YMEHUW TMOHMMATh 3HAYMMOCTb €CTECTBEHHO-HAYYHOTO 3HAHUS
JUISL KaKIOrO0 4YelOoBeKa HE3aBUCUMO OT €ro mnpogecCHOHANbHOW AEATEIbHOCTH, pa3InvaTrh
(daKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIC BBIBOJIbI, BUJCTh WX CBA3b C KPUTCPUSIMH OLICHOK U
CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMOU LIEHHOCTEH.

Coaepsxanue y4eOHOM JMCIHUIITHHBI
ConuanbHO-3KOHOMUYECKHI 1 T'yMaHUTapHbII POoPHIIb

Pasnenl. OU3UKA

Beeoenue (1u)

®usuka — (QyHIaMEHTaJlbHasg Hayka o Tmpupoje. EcrecTBeHHO-Hay4dHBIH MeETOJ
MIO3HAHHUs, €r0 BO3MOKHOCTU U I'PAHULIBI IPUMEHUMOCTH.

EnuHCTBO 3aKOHOB MPHUPOJBI U cOcTaBa BellecTBa Bo BeenenHol. OTKpbITUS B QU3UKE
— OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUH ITPOU3BOCTBA.

Tema 1.1. Mexanuxa (13u)

Kunemaruka. Mexannueckoe neuxenue. Cucrema orcuera. TpaekTopust 1BUKEHUS.

[Iyte. Ilepememenune. PaBHOMepHOE mpsMonuHelHHOe  aABMkeHHE. CKOpOCTb.
OTHOCHUTEIBHOCTD MEXAHUYECKOTO JBUKEHMS. 3aKOH CIOXKEHUsSI ckopocTel. CpelHss CKOPOCTh
IIPU HEPAaBHOMEPHOM JIBM)KEHMHM. MIHOBEHHas CKOPOCTb. PaBHOYCKOpPEHHOE NpPSIMOJIMHEWHOE
nBkeHue. Yckopenue. CB0OOIHOE MaIeHUE Tel.

Junamuka. Macca u cuinna. B3anmoneiictsue ten. 3akoHbl fTMHAMUKU. CHIIBI B IPUPOJIE.

3aKOH BCEMHUPHOTO TATOTEHUS.

3aKOHBI COXpaHEHUs B MexaHuKe. IMITysbC Tenna. 3aKkOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE 1BIKeHHE. MexaHndeckast pabota. MomHocTs. Mexanndeckas YHEprusl.

Kunernueckas sneprus. Kuneruueckast sHeprusi u padora. [lotenunansHas sHeprus B
IPaBUTALMOHHOM I10JI€. 3aKOH COXPaHEHUs NOJHOW MEXaHUUECKON SHEPTUH.

Hemoncmpayuu

OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHUSI.

Bubl MEXaHUYECKOTO JBUKCHHUS.

HNHepTHOCTS TEIL.

3aBHCUMOCTbh YCKOPEHHMS T€Jla OT €r0 MAaCChl U CHJIbI, IEHCTBYIOIIEH HA TEJIO.

PaBeHCTBO ¥ IPOTUBOIIOJIOKHOCTH HANPABIICHUS] CUJI ACHUCTBUS U IPOTUBOICHCTBHS.

HesecomocTs.

PeakTuBHOE ABUXKEHUE, MOJIEIIb PAKETHI.



V3MeHeHne YHEPTUH IPU COBEPLICHUN PAOOTHI.
Ilpakmuueckoe 3anamue
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT Beca Tella.

Tema 1.2. Ocnoevt monekyaapnoii puzuku u mepmoounamuru(l0u)

MonekynsipHas pusuka. ATOMHCTHYECKasi TeOpUs CTpoeHHUs BemiecTBa. Habmonenus u
OMBITHI, MOATBEPKAAIOIINE ATOMHO-MOJIEKYJISIPHOE CTpPOEHHE BellecTBa. Macchl U pa3Mepbl
MoJieKyJl. TernnoBoe ABMKEHUE 4YacTUll BemliecTBa. bpoyHOBckoe aBmxkeHue. MneanbHblil ras.
Temneparypa kKak Mepa CpeAHEH KHHETMYECKOW SHEPrUM 4YacTULl. YPAaBHEHUE COCTOSHUSA
uaeanbHOro ra3a. Moaens xxuakoctu. [IoBepXHOCTHOE HATSKEHUE U CMAaYMBaHUE.

Kpucrammnueckue 1 aMop(HbIE BEIIECTBA.

Tepmonunamuka. Buyrpennsist sueprus. Pabota u Temioorauya kak criocoObl H3MEHEHUs
BHYTpEHHEHN 3Hepruu. I1epBelil 3aK0OH TEpMOAMHAMUKY. TeIUIOBbIE MAIIMHBI U UX IIPUMEHEHHUE.

Hemoncmpayuu

JIBu>xeHne OpOYHOBCKUX YacCTHLI.

Huddysus.

SIBieHUsI TOBEPXHOCTHOI'O HATSKEHUS U CMauMBaHUS.

Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTATUIMYECKUE TeNa.

W3meHeHre BHYTpEHHEHN 3HEPTUU TEJ IPU COBEPLLIEHUH paOOTHI.

Tema 1.3. Ocnoswl Inekmpoounamuru (144)

OnexkTpocTaThka. B3auMopelcTBue 3apsKEHHBIX Te. OJIEKTPUYECKHM 3apsii. 3aKoH
COXpAHEHHUs JIEKTPUUYECKOro 3apsaa. 3akoH KynoHna. DnekTpocTatuueckoe 1moje, ero OCHOBHbIE
XapaKTEPUCTUKU U CBSI3b MEKIY HUMH.

[TocTostHubiil  TOK. IlocTosiHHBIN H3nekTpuueckuii Tok. Cuina TOKa, HampshKEHUe,
AIIEKTPUYECKOE CONPOTHBIIEHNE. 3akoH OMa JIIs ydacTKa dJeKTPUUECKOH 1eTH.

MaruutHoe mnosie. MarHuTHOE IOJIE M €ro OCHOBHBIE XapaKTepUCTUKH. [lelicTBue
MarHUTHOTO TIOJIsI Ha TMTPOBOJIHUK C TOKOM. 3aKOH Amriepa. DJIeKTpoBUraTelb. SIBieHue

3JE€KTPOMArHUTHON MHIYKIUU.

Hemoncmpayuu

OnexTpu3anus Tell.

B3anMopeicTBre 3apsyKeHHBIX TEIl.

HarpesaHne nNpoBOHUKOB C TOKOM.

OmnsIT OpcTena.

B3aumoaeicTBue NpoBOJHUKOB C TOKOM.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

SIBneHune ANeKTPOMAarHUTHON UHAYKIIUH.

Ilpakmuueckoe 3anamue

COopka 37eKTpUUECcKOoil Lienu, U3MEpPEeHUE CUJIbl TOKA M HAIPSHKEHUS Ha €€ Pa3IMuHbIX

Y4acTKax.

Tema 1.4. Konebanus u éonvt (4u)

Mexannyeckue kosiebanust U BoHbL. CBOOOHBIE Konebanus. [lepuon, yacrora u
amruMTynaa konebanuit. lapmonudeckue konebanus. MexaHW4ecKue BOJTHBI U UX BUJIBI.

3BYKOBBIE BOJIHBI. YJIBTPAa3BYKOBBIE BOJIHBIL. YJBTPAa3BYK M €ro HCIOJIb30BAHUE B
MEAMIIVHE U TEXHHUKE.

DneKTpOMarHuTHbIE KojieOaHus U BOJIHbI. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUS.

KonebarenbHbIil KOHTYp. DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHbIC BOJIHBI,
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

CaetoBble BOIHBI. PazBuTne npeacTaBieHnii 0 IPUPOAE CBETA. 3aKOHBI OTPAKEHUSI U
MIPEJIOMJIEHUS CBETA.

Jemoncmpayuu
Konebanus maTeMaTnueckoro 1 Npy>KMHHOTO MasiTHUKOB.
Pabota snexkrporeneparopa.



N3nydenue u nprem 3J1eKTPOMarHUTHBIX BOJIH.

Pasnoxxenue 6enoro ceera B CIEKTP.

Wutepdepennus u audpaxius cBera.

OTtpaxkeHHe U MpeIoMIIEHUE CBETA.

Onrtuyeckue mpuOOpHI.

Ilpakmuueckue 3anamusn

W3yuenne konebaHui MaTEMaTHYECKOTO MasiTHUKA.

Nzyuenue nntepdepenuu u nudpakiuu cBeTa.

Tema 1.5. dnemenmul keanmosoit huszuxu(4u)

KBanToBsie cBoiicTBa cBeTa. KBanToBas runoresa [Limanka. @orosnekTpudeckuii 3G exT.
®dwusuka atoma. Mojenu crpoenust atoma. OnbIT Pezepdopaa.

®du3uKa aTOMHOTO Siipa ¥ 3JIEMEHTapHBIX YacTull. COCTaB U CTPOEHUE aTOMHOTO SAIpa.
PannoaktuBHOCTH. PaiioakTHBHBIC U3TyYEHUS U UX BO3/ICHCTBHUE HA KUBBIE OPTraHU3MBI.
Tema 1.6. Bcenennas u ee 36oaroyusa(2u)

Crpoenne u pazputue Beesrennoii. Mogens paciupsitomeiica BeeneHHOM.
[Ipoucxoxaenne ConHeuHoit cuctembl. CoBpeMeHHas pu3nveckas KapTuHa MUpPA.

Paszmen 2. XUMMUSI
Pazmen 2.1. OBIIASA 1 HEOPTTAHUYECKAS XUMUA

Beeoenue(2u)

XuMuyeckasi KapTHHAa MUpPa KaK COCTaBHAsl 4YaCTh €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

Posib XMMUM B )KU3HH COBPEMEHHOTO OOIIECTBA.

[IpumeneHne JOCTUKEHUH COBPEMEHHON XUMUU B TYMaHUTapHOH cdepe AeaTeTbHOCTH
o01iecTBa.

XUMHYeCKoe coJiepkaHre yueOHON AUcUUIINHBI «EcTecTBO3HaHME» pU OCBOEHUU
cnenunanbHocteir  CIIO  conuanbHO-?KOHOMMYECKOIO M TYMaHUTapHOro  mpoduiei
poeCCHOHAIBHOTO 00pa30BaHUsI.

Tema 2.1.0cnoenvie nonamus u 3aKoHvl xumuu(24)

[Ipenmer xumuu. BemectBo. AToM. Monekyna. XUMHUECKUN 3I€MEHT U (OPMBI €ro
cymecTBoBaHusl. [IpocTeie 1 Cl0XKHBIE BEIIECTBA.

Hemoncmpayuu

HaGop moneneit aToMOB ¥ MOJIEKYI.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB 1 MOJIEKYII.

OTtHocuTeNnbHBIE aTOMHAs U MOJIEKyJIsipHast Macchl. KonnuecTBo BemectBa. IlocrosHHas

ABoranpo. MonsipHas Macca. 3akoH ABoraapo. MossipHblii 00beM razoB.

KonnuecTBeHHblE HM3MEHEHUS B XMMMM KakK YacTHBIM cilydail 3aKOHOB IIepexoja
KOJIMYECTBEHHBIX U3MEHEHUI B KAUECTBEHHBIE.

Nnmroctpanuy 3aKkoHa COXpaHEHHUS MacChl BEIIECTBA.

Tema 2.2.Ilepuoouueckuii  3axon u Ilepuoouueckan cucmema XumuuecKux
anemenmos /l. H. Menoeneesa (2u)

Otkpertue lleprnoanueckoro 3akona. [lepuoaunyeckas cucreMa XUMAYECKUX 3JIEMEHTOB

. . Menneneena.

3nauenue [lepuonnueckoro 3akoHa u [leprnoauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB

. 1. Menneneesa [uist pa3BUTHs HAYKU U IOHUMAaHUs XUMAYECKON KAPTUHBI MUPA.

Hemoncmpayusn

Paznuunele  ¢opmbr  [lepuoanyeckoid cuctembl XuMmMuueckux osnementoB J[. W.
Meuneneesna.

Tema 2.3.Cmpoenue éewyecmea (2u)

KoBaneHTHas cBs3b: HenosipHas U nossipHasi. Mlonnas cBsa3b. KaTnoHBI M aHHOHBL.

Meraunueckas cBsi3b. BogopoiHas CBs3b.



Jemoncmpayusn

OO0pa3siibl BEMIECTB M MATEPHUATIOB C PA3IMYHBIMU TUIIAMH XUMUYECKON CBS3H.

Tema 2.4.Booa. Pacmeopul (2u)

Bona B mpupone, ObITy, TeXHMKE W Ha MpOu3BOJCTBe. DHu3nMyeckre W XUMHYECKHE
cBoicTBa BOoAbl. OnpecHEeHUE BOJIbI. ArperaTHbIe COCTOSIHUS BOJABI M €€ MEePeXOibl U3 OJIHOTO
arperaTHOTO COCTOSIHHSI B IPYTOE.

Jlemoncmpayusn

dusnyecKkre CBOMCTBA BOBI: MOBEPXHOCTHOE HATSHKECHUE, CMaYUBaHUE.

Tema 2.5.Xumuueckue peaxkyuu (2u)

[TonsiTue 0 XuMUYecKou peakuuu. TUIbl XUMUYECKUX PEaAKIIUM.

CkopocTb peakiuu 1 (pakTopsl, OT KOTOPBIX OHA 3aBUCHT.

Hemoncmpayusn

XUMUYECKUE PEAKIIUU C BBIJICIICHUEM TETUIOTHI.

Tema 2.6.Knaccugpukayus Heopzanuueckux coeOuHeHuil u ux ceoiicmea.(24)

Oxkcubl, KUCIOTBI, OCHOBAHMS, COJIU.

[Tonsitue o runposnuse coseit. Cpeaa BOIHBIX pacTBOPOB COJICH: KUCTas, HEHTpasibHas,
niesioyHasi. Bogopoanslil nokasarens pH pactBopa.

Tema 2.7.Memannvt u nememannot (44)

O6muue ¢puznyecKkue 1 XUMUYECKIEe CBOMCTBA METAIIIIOB.

OO0m1as XxapakTepuCTUKa TJIaBHBIX MOJATPYII HEMETANIOB HA IPUMEPE
rajoreHoB.

Baxwneiime coeauHEHHST METAJNIOB WM HEMETAJUIOB B MPHUPOJAE M XO3SAMCTBEHHOU
JIeATETbHOCTH YEJIOBEKA.

Hemoncmpayuu

B3aumMopeiicTBue MeTalsioB ¢ HeMeTalulaMHu (LIMHKAa C CEpod, allOMUHUSL C HOIOM),
pacTBOpaMu KUCJIOT U LIEI0YEH.

I'openne MeTannoB (LIMHKA, )Kelle3a, MarHus) B KUCIOPO/IE.

B3anmopeiicTBre a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOT C MEJIBIO.

BoccranoBurtenbHbIE CBOMICTBA METAIIIOB.

Ilpakmuueckue 3anamusn

Onpenenenne pH pactBopa coneil.

B3anmopeiicTBre METaIIOB ¢ paCTBOPAMHU KUCIIOT U COJIEH.

Paznen 2.2. OPTAHUYECKASA XMMUA

Tema 2.8.0cnosnvie nonoxicenus meopuu CmpoeHus Op2aHudeckKux coeounenuii(2uq)

MHoroo0pa3ue opranndeckux coenuHeHuid. [loHsTHE N30MEpHU.

Tema 2.9.Yz2ne6000poosl u ux npupoonvie ucmounuku(2u)

[IpenenbHble U HempeneabHbIE yriaeBoAOpoabl. Peakius nonumepuszanuu. [Ipupoansie
HCTOYHUKHU YIJIEBOJAOPOJIOB. YTJIEBOAOPObl KaK OCHOBA MEXIYHApOAHOIO COTPYIHHUYECTBA U
Ba)XHEHIINN UCTOUYHUK (popMHUpoBaHus Oroxkera PO.

Tema 2.10.Kucnopoocooeprcawue opecanuueckue eeuiecmea (24)

[IpeacraBuTen KUCIOPOACOJAEPKALIUX OPraHUYECKUX COEIUHEHUM: METHJIOBBIM U
STHJIOBBIM CIIUPTHI, IIMLIEPUH, YKCYCHAsE KUCIOTa. JKUpbI Kak CI0KHBIE 3UPBHI.

VYrneBoabl: TII0KO3a, Kpaxmall, LeJUTH0II03a.

Tema 2.11.A30mcoodepicanyue opzanuueckue coeournenus. Ionumepor (2u)

AMUHBI, aMUHOKHUCIOTHI, 6enku. CTpoeHne u ouonorunyeckast GQyHKIUsT OETKOB.

Hemoncmpayuu

[Tonmy4yeHnue 3TUIICHA U €TO B3aUMOJICHCTBHE C PACTBOPOM IEPMaHIraHaTa Kajius, OpoMHON
BOJIOH.

KauectBenHnas peakius Ha TJIMLEPUH.



L{BeTHBIE peakIy OEIKOB.

[Inactmaccet u  BosiokHa. [loHsATHE O TUIacTMAaccax W XUMHUYECKHX BOJIOKHAX,
HATypaJIbHbIE, CHHTETUYECKHE U UCKYCCTBCHHBIE BOJIOKHA.

JdemoHcTpauust

PaznuyHbie BUIBI TUTACTMACC W BOJIOKOH.

Tema 2.12. Xumusn u sncuzuv (4u)

XuMHS ¥ OPraHU3M YeJI0BeKa

XHWMHYECKHE JJIEMEHThI B OpraHu3Me desioBeka. OpraHuueckue W HEOPTaHHMYECKHE
BemecTBa. OCHOBHBIC JKU3HCHHO HEOOXOIUMBIC COCIUHEHUsS: OCNKH, YTJIEBOABI, KHPHI,
BUTAMHHBI. YTJEBOABl — TJIABHBIM MCTOYHHMK SHEPIHH OpraHu3Ma. Pojb KUPOB B opraHu3Me,
XOJIECTEPUH U €T0 POJIb B 3JOPOBBE YEIOBEKA.

MuHepanbHbIC BEIIECTBA B MPOAYKTaX MUTaHUsA, MUIIEBbIe 100aBku. COaTaHCUPOBAHHOE
IATaHue.

Xumus B 0bITy. Bona. KauectBo Bogbl. Motoiue u yuctsmue cpeactsa. [IpaBumna
0e30omacHoi pabOThI CO CPeICTBAMU OBITOBOM XUMUU.

Pasnen 3. BHUOJIOT'UA

Beeoenue. buonozus — co60KynHocmov HaAyK 0 HcUe8oll npupooe.

Memoowt nayunozo nosnanus 6 ouonozuu (1)

Kupasi mpupona kak OOBEKT H3y4YeHHs OuONOruu. MeToAbl HCCIIEOBAHUS >KHUBOU
npupoabl B Ouonoruu. Onpesenenre )Xu3Hu (C IpUBICYCHUEM MaTepuasa U3 pas3ieiaoB Gpusuku
Y XUMUH). YPOBHU OpraHU3aIiH >KU3HU.

Jemoncmpayuu

YpoBHU OpraHU3alUN KU3HHU.

Metoabl TO3HAHUS )KUBOW MTPUPOJIBI.

Tema 3.1.Knemka (6u)

Ucropus nzydenus kiaetku. OCHOBHBIE NOJIOKEHUS KIIETOUHOM Teopun. Kietka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (3JIEMEHTapHasA) €AMHULIA KU3HU.

Crpoenue knetrku. I[IpokapuoTel M SyKapuOTbl — HHU3IIME W BBICIINE KJIETOYHBIE
opranu3Mbl. OCHOBHbBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH 3ykapuoT. Kitierounoe sipo.

OyHKIMS s/Ipa: XpaHeHHe, BOCTIPOU3BECHHE U Tiepeada HaclIeICTBEHHOW nH(opManuu,
perymsius XUMUYECKOW aKTUBHOCTH KJIETKUA. CTPyKTypa U QYHKIIMH XPOMOCOM. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI.

buonoruueckoe 3HaueHHEe XHMMHMUYECKHUX »dJeMEHTOB. Heopranunueckue BeliecTBa B
cocTaBe KJIETKU. Pojib BOJBI Kak pacTBOPUTENS U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEU Cpelbl
OpraHU3MOB. YTJIEBOJAbI U JUNUABI B KieTke. CTpykTypa U Ouonoruyeckue (QyHKIHH OEJIKOB.
CrtpoeHune HyKJIEOTHI0B U CTpYKTypa nonuHykiaeotuaHblx nenei JIHK u PHK, AT®.

Bupycer u 6akrepuodaru. Hexnerounoe cTpoeHue, ®KU3HECHHBIA UK U €T0 3aBUCUMOCTh
OT KJIETOYHBIX (hOpM KHU3HU. Bupycsl — B0o30ynuTenn WHOEKIMOHHBIX 3a00J€BaHMil; TTOHATHE
00 onkoBupycax. Bupyc ummyHnonedumurta yenoseka (BUY). Ipodunaktuka BUY-undexmm.

Hemoncmpayuu

CrpoeHue MoJIeKyIbl OemKa.

Crpoenune monexynsl [JHK.

CrpoeHue KIeTKH.

CtpoeHue KIETOK MPOKapUOT U FyKapuoT.

CrpoeHue Bupyca.

Ilpakmuueckue 3anamusn

HaGntogenne KJI€TOK pacTeHMH UM OKUBOTHBIX IIOJI MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue.

CpaBHeHHUE CTPOEHHSI KJICTOK PACTCHHUI U )KUBOTHBIX.



Tema 3.2.0pzanusm (8u)

Opranusm — eauHoe 1enoe. MHOrooo6pasue opraHu3MoB.

OOMeH BeIIeCTBOM M JHEPrued C OKpYyKalomleld Cpenoil Kak HeoOXOIUMOEe YCIOBUE
CyILIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BEACHUIO — OJTHA U3 OCHOBHBIX OCOOCHHOCTEH YKUBBIX
OpraHu3MOB. /lefeHue KIeTKH — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKEHUSI OPTaHU3MOB.

becnionoe pazmuoxenue. [1oy10Boii mpoiiecc 1 MoioBoe pazMHOKeHHE. OII0A0TBOPEHHE,
ero OMoIoruYecKoe 3HaYeHUE.

[TonsiTne 00 WHAUBUAYATbHOM (OHTOTEHE3), SMOPHOHATBHOM (IMOpHOreHe3) u
MOCTAMOPHUOHAIIBHOM pa3BUTHU. VHAMBUAyallbHOE Pa3BUTHE YEIOBEKA U €ro BO3MOXKHBIE Ha-
pYILICHUS.

OOmue mnpeacTaBIeHUS O HACJIEACTBEHHOCTH M HM3MEHYMBOCTH. [ 'eHeTmyeckas
TEPMHHOJIOTHSl M CHUMBOJMKA. 3aKOHOMEPHOCTU HacienoBaHus. HacinemoBanue npu3HaKoB y
yenoBeka. [lonoBeie xpomocombl. CuersieHHOE ¢ MojoM HacnenoBaHue. HacnmenctBeHHble
00JIe3HN YeJloBeKa, WX MPUYHHBI U TpodmiakThuka. COBpEMEHHBIC MPEACTABICHUS O T'CHE U
TE€HOME.

I'eHeTnyeckne 3aKOHOMEPHOCTH M3MEHYUBOCTH. Knaccudukarus ¢popM N3MEHIHMBOCTH.

BnusiHue mytareHoB Ha OpraHu3M 4Yel0BeKa.

[Ipenmer, 3amauv U METOABI CEJEKIMH. [ eHeTHuecKkue 3aKOHOMEPHOCTH CEJIEKIIHH,
yuenue H. . BaBunoBa o nieHTpax MHOroo0pasus U MpOUCX0KIEHUS KyIbTYPHBIX PACTCHUU.

buorexnonorus, ee TOCTUKEHUS, IEPCTICKTUBBI Pa3BUTHUS.

Hemoncmpayuu

OOMeH BelecTB U MPEBPAIlCHHs PHEPTUHU B KIIETKE.

Jlenenue KJIETKU (MUTO3, MEHO3).

Crnioco0rl 6ecrooro pa3MHOKEHUS.

On010TBOpEHNE Y PACTEHHI U )KUBOTHBIX.

NunuBuayansHOE pa3BUTHE OpraHU3Ma.

Hacnenctennsie 6071€3HN YeTOBEKA.

Brusiaue ankoronnsma, HapKOMaHUU, KYPEHUsI HA HACTIECTBEHHOCTb.

Myranuu.

MoaudukamoHHasi ”3MEHYUBOCTb.

L{enTpbl MHOTO0OpA3Us U IPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH.

UckycctBennslit or6op. MccnenoBanus B 0061aCcTH OMOTEXHOJIOTUU.

Ilpakmuueckue 3anamusn

Pemenue snemMeHTapHBIX TEHETUUECKHX 3a/1a4.

AHalli3 ¥ OLIEHKa STUYECKUX AaCIEKTOB pPa3BUTHS HEKOTOPBIX MHCCIEJOBAaHUN B
OMOTEXHOJIOTHUH.

Tema 3.3. Buo (8u)

DBOJIOIMOHHAsA TEOpUS U €€ poiib B (OPMHUPOBAHUM COBPEMEHHOH €CTEeCTBEHHO-
Hay4YHOM KapTuUHBI Mupa. Bua, ero kputepuu. [lonynsuus kak CTpyKTypHasi €IMHHIIA BUAA U
ABOJTIOIUU. J[BYKYIIIHE CHITBI DBOJTFOIUH.

Pesynbrate! sBomroruu. CoxpaHeHre MHOT000pa3us BUIOB KaK OCHOBA YCTOWYMBOTO
pazButus Ouocdepbl. IlpuumHbl BBIMUpaHMS BUIOB. buojormyeckuii mporpecc U
OMOJIOTUYECKHIA perpecc.

['umoTe3pl TPOMCXOXKICHUS >KU3HU. Y CI0KHEHHE MKWBBIX OpPraHW3MOB Ha 3emile B
IIPOLIECCE DBOJIOLMU. AHTPONONE€HE3 M €ro 3aKOHOMepHOCTH. Jlokas3aTenbcTBa pOJCTBA
YyelloBeKa C MJICKONMUTAIOMIMMM JKUBOTHBIMH. OKOJOTHYecKHe (aKTOphl aHTPONOreHe3a:
YCIIO)KHEHUE MOMYJSIUOHHON CTPYKTYpbl BHUJA, HU3TOTOBJIECHUE OPYIUW Tpyda, MEpPexo] OT
pacCTUTENBHOIO K CMEIIAHHOMY THUIly TIMTaHUs, WCHONb30BaHWe OrHsA. [losBineHue
MBICIIUTEIbHON IEITENBHOCTH U WICHOPA3AEIBbHOM peur. [IporcxoxkIeHne YeT0BEUECKUX pac.

Hemoncmpayuu

Kpurepun Bua.



[Momymsitust — CTPYKTypHasi €IWHUIA BUAA, SAMHHIIA SBOJIFOIIHH.

JIBMOKyIIME CUITBI DBOJIIOLIUU.

Bo3HHKHOBEHHE U MHOT000pa3ue MPUCIIOCOOICHHIA Y OPraHU3MOB.

Penkue u ncuesaromiye BUIbL.

JIBHoKyIIME CHIIBI aHTPOIIOT€HE3A.

[IpoucxoxaeHue 4enoBeKa U 4eJI0BEYECKUX pac.

Ilpakxmuueckue 3anamus

Onwucanue oco6eil Buaa Mo MOpPoIoru4eckomy KpUTEpHIO.

AHanu3 1 OLEHKa Pa3IMYHbIX THIIOTE3 MPOUCXOKICHHS KU3HH.

AHanu3 1 OleHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOKICHHS YeIOBeKa.

Tema 3.4. Ixocucmemvwt (74)

[IpenMer ¥ 3amauM HKOJIOTUU: Yy4YeHHE 00 DJKOJIOTHYECKHX (DaKTopax, YydeHHue O
COO0O0IIIeCTBaX OPraHu3MOB, YUeHHE 0 Ouocdepe.

Okonorudeckre  (aKTOpbl, OCOOCHHOCTHM  HX  BO3JEHCTBUS.  DKOJIOTHYECcKas
xapaktepucTrka Bunaa. [loHsTue 06 skomormueckux cucremax. Llemm nuranus, Tpoduyeckue
ypoBHU. broreoiieno3 kak skocucrema.

buocdepa — rnobanphas sxocuctema. Yuenue B. . Bepnanckoro o ouocdepe. Poib
JKUBBIX OpraHusmMoB B Owuocdepe. buomacca. buonormueckuii KpyroBopoT (Ha mpumepe
KpyroBoporta yriepoja). OCHOBHbIE HallpaBJIEHUs BO3JICHCTBUS YeIoBeKa Ha Ouocdepy.

Tpanchopmaliisg eCTECTBEHHBIX JKOJIOTHYECKHX cUcTeM. OcOoOEHHOCTH arpo3KOCHCTEM
(arpo1ieHO30B).

Hemoncmpayuu

Okonorndyeckue GakToOpsl M UX BIUSHUE HA OPTaHU3MBI.

MexBUI0BbIE OTHOILIEHUS: Tapa3UTU3M, XUIITHUYECTBO, KOHKYPEHLIUs, CHMOHO3.

SIpyCHOCTh PaCTHUTENBHOTO COOOIIECTRA.

Kpyrosoport yrieposa B 6uocdepe.

Ilpakmuueckue 3anamusn

CocraBieHue cxeM Mepeiayd BEeIecTB U SHepruH (1ierei MUTaHus).

CpaBHHTENbHAS XapaKTEPUCTHKA TPHPOIHBIX HKOCHCTEM U arpodKOCHCTEM CBOEH
MECTHOCTH.

Pemrenue skonornyeckux 3aaad.

AHanu3 U OlleHKa MOCIeICTBUI COOCTBEHHOM J1€ATEILHOCTH B OKpYKaIoLIeH cpene,
IJ100aJIbHBIX IKOJIOTUYECKUX MPOOIEM U MyTeH UX PeIICHuUs.

IIpumepHbIe TeMbl pedepaToB (A0KJIAI0B), HHIMBHAYAJIbHBIX IPOCKTOB

* Marepust popmbl ee TBUKEHUS U CYIIECTBOBAHUS.

* [IepBsiii pycckuit akageMuk M. B. JIoMoHOCOB.

* MIcKyCCTBO M MPOLECC TO3HAHUS.

* Ous3uKa U My3bIKAJIBHOE UCKYCCTBO.

* [[BeTOMY3BIKa.

» dus3uka B COBpPEMEHHOM LIUPKE.

*@u3nyeckrue METOAbl HCCIEAOBAaHUS NAMATHUKOB HMCTOPHH, apPXHUTEKTYypbl H
[IPOU3BEICHUN UCKYCCTBA.

* HayuHo-TexHuueckuii mporpecc u mpoodaeMbl SKOJIOTHH.

* buorexHomnorus u reuHas HHxeHepust — TexHonorun XXI Beka.

* HaHOTEXHONIOTHA KaK IPUOPUTETHOE HAIIPABICHUE PA3BUTHs HAYKH U IIPOU3BOJCTBA
B Poccuiickoit denepanun.

* OxpaHa OKpy’Karolenl cpesibl OT XUMUYECKOTO 3arpsi3HEHUS.

* PacTBOpBI BOKpYT Hac.

* YeTpaHeHHe KECTKOCTH BOJBI HA MPOMBIIIIICHHBIX NPEAIPUATHSAX.

* McTopusi BOSHUKHOBEHHUS U Pa3BUTHUS OPraHUYECKON XUMUH.



* YTJIEBOJBI U UX POJIb B KUBOU IMPUPOE.
* JKupbl Kak NpOAYKT MUTAaHUS U XUMHYECKOE ChIPhE.

* HexBarka mpofOBOJILCTBHS Kak TJ00aibHas MpoOiieMa YelloBeuecTBa U IYTH e

pelieHusl.

° CpGI[CTBa THT'UCHBI HA OCHOBC KUCJIOPOACOACPKAINX OPraHUYICCKHUX COGHHHGHHﬁ.

* CUHTETHYECKHE MOIOIHUE CPEACTBA: JOCTOMHCTBA KU HEJOCTATKH.

* Jledurut Oenka B MUIIEBHIX MIPOIYKTAX U €T0 MPEOJOJICHUE B paMKax TI100aTbHON

IIPOJI0BOJILCTBEHHOM IIPOrPaMMBI.
* B.I1. Bepnajckwuii u ero yuenue o onocgepe.
* lcTtopus n pa3BuTHE 3HAaHUN O KJIETKE.

* OKpy>Karolas 4eJI0BeKa Cpela U €€ KOMIIOHEHTHI: pa3InYHbIE B3IJISIbI HA OJIHY

npo0iemy.
* [Tonynsuus, Kak eqMHULIA OMOJIOTUYECKON IBOJIIOLINU.
* [TomynsAnus kKak 3KoJ0ruyecKas eJUHNLA.
* CoBpeMeHHbIE B3IJIs1bl HAa OMOJIOTUYECKYIO 3BOJIOLUIO.

® COBpeMeHHHe B3IVIAAbI HA IIPOUCXOKIACHHUC YCJIOBCKA: CTOJIKHOBCHHC MHEHMH.

* CoBpeMEHHBIE METOIbI UCCIICIOBAHUS KIIETKH.
* Cpenpl 00UTaHUSI OPTAaHU3MOB: IPUYHHBI pa3HOOOpa3Usl.

TEMATHUYECKOE INTAHUPOBAHUE

[Ipn peanuzanuu cojepkaHusi  00meoOpa3oBaTeNbHON  y4eOHOM

JUCLUILINHEI

«EctectBo3nanme» B mpexaenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOTO 00IIEro
00pa30BaHUs ¢ MOJYYEHHUEM CPEIHEro 001ero oopazoBaHus MaKCUMallbHas yueOHas

Harpy3ka oOyuarommxcs cocraBimsieT: 1o crnennanbHocTsiM  CITIO

conuaJibHO-

HKOHOMHUYECKOT0 ¥ TYMaHUTapHOTo npoduiieil npopeccuoHansHoro oopazoBanus — 162 yaca,
U3 HUX oOs3aTenpHas ayAuToOpHast Harpy3ka,— 108 4acoB, BHeaynuTOpHas caMOCTOSITENbHas

paboTa cTyneHTOB — 54 yaca, MpakTHYeCKHe 3aHATH -24 yaca.

Copepxannie 00y4eHUs KonunuectBo
4acoB
Paznea 1.@uszuka
Ayoumopnesie 3anamus 48
Bgenenune 1
Tema 1.1. Mexanuka 13
Tema 1.2. OcHOBBI MOJIEKYJSIPHON (DPU3UKU M TEPMOJTUHAMUKI 10
Tewma 1.3. OCHOBBI 2JIEKTPOIMHAMUKHU 14
Tewma 1.4. KoneGanust 1 BOJHBI 4
Tema 1.5. DnemMeHTbI KBaHTOBOW (DU3HKHU 4
Tewma 1.6. Bcenennas u e€ 3Bostonus 2
Bueayoumopnasa camocmosamenvnaa paboma 24
Hroro 72
Paznea 2. Xumus

Ayoumopnsie 3anamus 30
BBenenue 2
Pa3nen 2.1.061mas u Heopranu4veckasi XuMusi 16
Tema 2.10cHOBHBIE OHATUSI ¥ 3aKOHBI XUMHH 2
Tema 2.2. Ilepnoandeckuii 3akoH u [lepuognyeckas cucreMa XMMUYECKUX 2
anemenToB JI. 1. Menaeneera

Tewma 2.3. CTpoeHue BelecTBa 2
Tewma 2.4. Boga. PacTBopbl. 2




Tewma 2.5. XumMuueckue peakimn 2
Tema 2.6. Kinaccugukaims HeOpraHn4eCKHX COSIMHEHUH U UX CBOMCTBA 2
Tema 2.7. MeTasuibl 1 HEMETAJUIbI 4
Pazjen 2.2.0prannyeckas XuMusi 8
Tema 2.8. OCHOBHBIE MOHITUS OPTaHUYECKON XUMHUHU U TEOPUSI CTPOCHUS 2
OPraHNUYeCKUX COCTMHEHUN
Tema 2.9. YrineBoaopoasl U UX MPUPOTHBIE HCTOYHUKHI 2
Tema 2.10. Kucnopocoaepxaniye OpraHm4ecKie CoeTMHEHUs 2
Tewma 2.11. A3orconepskaiue oprannueckue coequuenus. [lonumepsl. 2
Tema 2.12. Xumus ¥ )KU3Hb 4
Bueayoumopuaa camocmoamenvnasn paboma 15
Hroro 45
Pasnen 3. buosiorus
Ayoumopnole 3auamus 30
BBenenue. buonorus —COBOKyMHOCTh HayK O KMBOU MpHpoae. MeToabl HayqHOTro 1
MMO3HAHUS B OMOJIOTHH
Tema 3.1. Kietka 6
Tema 3.2. Opranuzm 8
Tema 3.3. Bun 8
Tewma 3.4. DxocucTeMbl 5
ITpomexyTtounas arrectanus B popme nuddepeHImpoBaHHOro 3auéra 2
Bueayoumopnan camocmoamenwvnasn paboma 15
Hroro 45
Bcero 162
O0bem y4eOHOM TUCHHMIVINHBI U BUIbI Y4eOHO padoThl
Kypc, VYyebnas Harpy3ka oOydarommxcs (Jac.)
ceMecTp
MakcumanbHag | CamocTosTenbHas OO0s3aTenbHas ayuTOpHAs Harpy3Ka
yueOHas pabora
Harpyska o0ydJaronmxcst Beero BT.4.
4acoB
TEOPETHUUECKUE MPAKTUIECKHE
3aHATUS 3aHSITHS
1 cemectp 72 24 48 38 10
2 ceMecTp 90 30 60 46 14
Bcero 162 54 108 84 24




XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTU CTYIEHTOB

Conep:xkanue XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH CTY/I€eHTOB

o0y4eHHs (Ha ypoBHe yueOHBbIX AelCTBHIH)
OU3UKA

Beenenue Pa3BuTHe cHOCOOHOCTEM SCHO M TOYHO H3Jararb CBOM MBICIH, JIOTHYECKH
000CHOBBIBATh CBOIO TOYKY 3pEHHUS, BOCHPHHHMATh W aHAIM3UPOBATh MHEHUS
co0eceTHUKOB, MPU3HABas MPABO APYTrOro YeIoBeKa Ha MHOE MHEHUE.
[IpuBenenrne MpUMEpPOB BIUSHUS OTKPBITUHA B (PU3MKE Ha MPOTPECC B TEXHUKE W
TEXHOJIOTHH MPOU3BOJICTBA
Mexanuka

Kunemaruka O3HakoMJIEHHME €O cHoco0aMH ONMCAaHMS MEXAHUYECKOTO JBHM)KEHHS, OCHOBHOM
3aj1a4eii MeXaHHUKH.
V3y4yeHrne OCHOBHBIX (PM3MYCCKUX BEIUYMH KUHEMATHKU: TIEPEMEIICHHSI, CKOPOCTH,
YCKOPEHHS.
Halmronenne OTHOCHTENBHOCTH MEXaHUYECKOro JBIDKEHHS. DopMylnupoBaHHE
3aKOHA CIIOKEHHUSI CKOPOCTEi.
HccnenoBanne paBHOYCKOPEHHOIO NPSIMOJIMHEMHOIO JIBIKEHUS (Ha Mpumepe
CBOOOJTHOTO MTAJICHUS TE).

Jlnnamuka [Tornmanne CMBICTAa TakuX (U3WYECKUX MOJENCH, KaKk MaTepualibHas TOYKa,
HMHEpLHaJIbHAs CUCTEMA OTCYETA.
H3mepeHne Macchl Tena pa3iMyHbIME criocoOamu. M3MepeHue cuin B3auMOIeHCTBUS
Ten. BpluuciaeHue 3HaYeHUsT YCKOPEHHsS Tel IO M3BECTHBIM  3HAYEHUSAM
JIEHCTBYIOINX CHJI U MacC TeJ.
YMeHue pa3nuyaTh CHITy TSDKECTH U Bec Tena. OObsICHEHHE U IPUBEACHHUE TPUMEPOB
SIBJICHUSI HEBECOMOCTH.
[TpuMeHeHre OCHOBHBIX MOHITUH, HOPMYI U 3aKOHOB IMHAMUKHU K PEIICHUIO 3a/1a4

3aK0oHBI OO0BsicHeHHE PEaKTUBHOTO JIBIXKEHHS HA OCHOBE 3aKOHA COXPAHEHUS

COXpaHEHUs uMItynbca. [[pumeHnenne 3akoHa COXpaHeHUs! UMITYJIbCa JJIsl BBIYMCICHUS! N3MEHEHUN

B MEXAaHHUKEC

CKOpOCTEM TeJI MPU UX B3aUMOJICUCTBHUSX.

Brruncnenue paboThl CHT U U3MEHEHUS KUHETUYECKOM SHEPTUu Tela.

Brrunciienne noTeHINaNbHON SHEPTUH TEJ B TPABUTALIMOHHOM TI0JIE.
XapakTepucTUKa MPOU3BOAUTEIBHOCTH MAIMH M JBUraTelIed C HCIIOJIb30BAHUEM
TTOHATHS] MOITHOCTH

OcHogbl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU

MonexkyinspHas
¢buznka

DopMyIUpPOBaHNE OCHOBHBIX NOJIOKEHNUN MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
BrInonHeHne 5KCIepuMEHTOB, CITyKallluX 000CHOBAaHUEM MOJIEKYISPHO-
KHHeTH4Yeckoi Teopun. Habmonenrne 6poyHOBCKOTO IBUKEHUS U SIBICHUS
muddysun.

OmnpezneneHue mapaMeTpoB BeEIECTBA B Ta3000pa3HOM COCTOSHUM Ha OCHOBaHHUHU
YpaBHEHHUS COCTOSIHUS UAEATBbHOTO rasa.

[IpencraBiaenue B BHUIE Trpaduka H30XOPHOTO, M300apHOTO U HM30TEPMUUYECKOTO
npoueccoB. Brluucienue cpenHell KMHETHMUYECKOM 3HEPrHMH TEIJIOBOTO JIBHKEHUS
MOJIEKYJI 10 U3BECTHOM TeMIepaType BeulecTa. Mi3MepeHue BIaKHOCTH BO3yXa

TepMoauHamuka

OKCIEpUMEHTAIBHOE MCCIIEI0BAHUE TEILIOBBIX CBOKWCTB BELIECTBA.

Pacuer u3smeHeHus1 BHYTpEHHEH SHEpTUU Tell, paboThl U MEPeJaHHOTO

KOJINYECTBA TEIUIOTHI HA OCHOBAHMU IEPBOrO 3aKOHA TepMoIUHAMUKH. OOBsICHEHNE
IIPUHIUIIOB JCHCTBUS TEIJIOBBIX MAllluH

OcHO6bl I1eKMPOOUHAMUKU

DneKTpocTaTuKa

Brrunciaenue cun B3aI/IMOI[eI\/‘ICTBI/I$I TOYCUYHBIX JJICKTPUYCCKUX 3apsA10B.
Brrancnenue HAIIPpsOKCHHOCTU W IMOTCHIHAIA JJICKTPUYCCKOro II0JIsi OJHOIo0 M
HCCKOJIBKHUX TOYCUYHBIX 3apsa0B.




W3MepeHue pa3HOCTH MOTEHLIUATIOB.

[TpuBeneHre MPUMEPOB MPOBOJAHUKOB, TUIIEKTPUKOB M KOHIEHCATOPOB.
HaOnroneHnue sBIeHHS 3JEKTPOCTATHUECKOM MHIYKLIMHM M SBJICHUS MOJIAPU3ALUU
JMRJICKTPUKA, HAXOJSIIEroCs B AJIEKTPHUECKOM I10JIe

ITocTOsAHHEIN TOK

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS] ICTOYHUKA TOKA.
COopka ¥ WUCHBITAHUE DJJICKTPUUYECKUX IMEMeHd C pa3IuuHbIM COCIUHEHUEM
MIPOBOJHMKOB, pacueT UX NapaMeTpoB

MarsuTtHoe 1oJje

Habmtonenue neiicTBUS MarHMTHOTO TIOJIE Ha MPOBOJHUK C TOKOM, KapTHHOK
MarHUTHBIX MOJIEH.

dopMynHpoOBaHHE TMpaBUJia JIEBOW PYKH JUIsl OMNpPEACNICHUS] HAINpaBICHUS CHUJIbI
Awmrepa.

Brruucnenue cun, NEWCTBYIOIIMX HAa MPOBOAHMK C TOKOM B MarHUTHOM IIOJE,
00BsICHEHUE MPUHITUIA EHCTBUS SJIEKTPOIBUTATEIIS.

WccnenoBanue siBIeHUS 2JI€KTPOMArHUTHOW WHIYKITUN

Koneoanus u éonnwt

Mexannueckue [TpuBeneHue npumepoB KoJjieOdaTenbHBIX IBMKEHUH. lccienoBaHue 3aBUCHUMOCTH
KosnebaHus u nepuojia KoyieOaHWH MaTeMaTHYeCKOro MasTHUKAa OT €ro JUIMHBI, Macchl U
BOJIHBI aMIUTUTYyIbl KojieOanuit. HaOmonenue konebanuii 3Bydvamiero tena. [IpuBenenue
3HAYEHUS CKOPOCTH PAcpOCTPaHEHMsI 3ByKa B PA3JIMYHBIX CPEaAX.
YMeHne o0bsICHATh HCIIOJIb30BAaHHE YIbTPA3BYKa B MEAMIINHE
OnexkrpoMarHuTH | OObsACHEHHE NPEBPALLEHHS SHEPIUU B U/I€AIbHOM KOJIe0aTeIbHOM KOHTYpE.

ple KOJIeOaHUus U
BOJIHBI

W3yueHne ycTpoiCTBa U MPUHIMIIA ASUCTBUS TpaHchopMaTopa.
AHaiu3 cxeMbl Nlepeiauy 3JIEKTPO3HEPrUH Ha OO0JIbIINE PACCTOSHUS.
OO0cyxeHre 0COOCHHOCTEN pacpOCTpaHEHUST PAIMOBOIH

CBeTOBBIE BOJTHEBI

[TpuMeHeHrEe Ha PAaKTUKE 3aKOHOB OTPa)KEHUS M IPEJIOMIIEHUS CBETa IIPH PEIIEHUU
3asna4. Habmonenue siBiaenus 1udpakiuy 1 TMCIEPCUN CBETa.

Dnemenmul K6AHMOGOU U3UKU

KBanToBrie
CBOICTBa
CBETa

HaGnronenue dotosnekrpuueckoro sdpdexra. Pacuer MakcumManbHONW KUHETHYECKOH
SHEPrUH JIEKTPOHOB Npu GpoTodpexTe

duzuka atoma

®dopmynupoBanue mnoctynaroB bopa. HabGmionenne nuHeHyaToro M HEMpEepPHIBHOTO
CIIEKTPOB.

Pacuer yacToThI 1 JJIMHBI BOJIHBI UCITYCKAaCMOI'0 CBETA IIPHU IMEPEX0C

aToMa M3 OJHOTO CTallMOHAPHOTO COCTOSHUS B Jpyroe. OOBbsICHEHHE MpPHUHIIUIIA
JIECTBUS Jla3epa

dusuka
aTOMHOTO sIApa
U JIEMEHTapHBIX
JACTHIL

ITonnMaHue 1IEHHOCTU Hay4YHOT'O IMO3HAHUA MHUpaA HE B006H_[C JJIs1 9CJIOBCUYCCTBA B
OcjoM, a UId KaXJIoro 06yqalomer005{ JJUYHO, HIECHHOCTH OBJIaACHUA METOIOM
HAYy4YHOI'O TO3HAHUA I HOOCTHXKCHUA YCIICXa B JII000M BUIC HpaKTH‘{CCKOﬁ
JCATCIIBHOCTH

Bcenennan u ee J60]1I0UUA

Crpoenue u O0bsicHeHre MoJieH paciuupsomieiics Beenennoit
pa3BUTHE
Bcenennoii
IIpoucxoxaeHue
ComHeuHoM
CHCTEMEI
Xumus
Beenenne PackpeiTne BKIIala XMMUYECKOW KapTHUHBI MHUpPa B €IMHYIO €CTECTBEHHO-HAYYHYIO
KapTUHY MHUDA.
XapaKTepucTUKa XUMHH KaK MPOU3BOIUTEILHON CHITBI OOIIECTRA.
Baxxueiimue YMeHue naBath ONPEACIICHUS U ONEPUPOBATH CIECAYIOIMMU XUMHUYECKUMHU
XHUMHYECKHE MOHATHUSIMU: «BEIIECTBOY, «XUMHYECKHUI JIIEMEHT», «aTOM», «MOJIEKYJIay,




IIOHATUSA

«OTHOCHUTEJIbHBIC AaTOMHAs M MOJIEKYJIIPHAS. MacChl», «MOH», «AJUIOTPONHU»,
«H30TOIBI», «XXUMUYECKAs CBA3bY, «INEKTPOOTPULIATEIBHOCTD), «BAJIEHTHOCTbHY,
«CTEMEHb OKUCICHUS», «MOJIbY, «MOJISIPHAs Maccay, «MOJISIPHBIM 00beM
ra3000pa3HbIX BEHIECTBY, «BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS», «PACTBOPBI», «AJIEKTPOJIUT U HENIEKTPOIUT», «IJIEKTPOIUTHYECKAs
JUCCOLMALUA», OKUCIUTENb U BOCCTAHOBUTEID), OKUCIIEHUE U BOCCTAHOBIICHUEY,
«CKOPOCTb XMMHYECKON peakun», «XUMHUYECKOE PAaBHOBECHEY, «YTIIEPOAHBIHI
CKeJeT», GyHKIMOHAIbHAS TPYIIAY, «U30MEpHUs

OCHOBHEIE
3aKOHBI
XUMHHA

DopMyTUpOBaHUE 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB U IOCTOSHCTBA COCTaBa
BEIIECTB. Y CTAHOBJICHUE MPUYUHHO-CJICICTBEHHOU CBSI3H MEXKAY COJCP>KaHUEM ITHX
3aKOHOB M HAalUCaHMEeM XHUMHUYecKuX (opmyn u ypaBHeHMi. PackpsiTue
¢u3uueckoro cMmpicaa CUMBOJHMKH [leproamueckol  TaOMMIBl  XUMHYECKHX
snementoB J[. W. MenneneeBa (HOMepoB dJeMeHTa, Mepuoja, TPYHIbl) U
YCTAaHOBJICHHC HpPI‘-IPIHHO-CJIGIICTBGHHOfI CBiA3M MCKAY CTPOCHUCM aTroMa H
3aKOHOMEPHOCTSIMH MU3MEHEHHS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX MMM BEILECTB
B IIepUOJax U rpyImax.

XapakTepucTuKa 3JIEMEHTOB MaJIbIX MEPUOIOB MO UX MojoxeHuto B [lepuoauueckoit
cucreme /1. 1. Menneneesa

OcCHOBHEBIE
TEOpUHU
XUMHHA

VYcraHoBIEeHHE 3aBUCUMOCTH CBOMCTB XMMHMUYECKMX BELIECTB OT CTPOEHUS aTOMOB
00pa3yrommx UX XMMHUYECKHUX 3JIEMEHTOB.

XapakTeprucTUKa BaKHEUIIUX TUIIOB XMMUYECKUX CBSI3€M U OTHOCHUTEIBHOCTH 3TOU
tunosiornd. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS
KPUCTAJUTMYECKUX PELIETOK.

DopmMyJIHPOBAaHUE OCHOBHBIX MOJIOKEHUN TEOPHUH IEKTPOITUTUYECKON AUCCOIUALINHI
U XapakTepUCTHKa B CBET€ OTOM TEOPUM CBOWCTB OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COECTUHECHMI.

DopMyIMPOBAHUE OCHOBHBIX ITOJIOKEHUH TEOPUU XUMHUECKOTO CTPOCHUS
OPraHNYECKHUX COCIMHEHHMM U XapaKTEpUCTUKA B CBETE 3TOM TEOPUH CBOWCTB
BOKHEUIIUX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN

Baxxueiinine
BellleCTBa
Y MaTepHaIbl

XapakTepucTHUKa CTPOEHHUS aTOMOB M KPUCTAJUIOB ¥ HA 3TOW OCHOBE —

00ImMX PU3NUECKUX U XUMHUECKUX CBOMCTB METAJJIOB U HEMETAJIJIOB.
XapakTepucTUKa COCTaBa, CTPOCHMS, CBOWCTB, TIOJYyYEHHs M IIPUMEHEHHE
BaXHEMIINX HEMETAJIOB.

XapakTepucTUKa COCTaBa, CTPOCHHUS U OOIMIMX CBOWCTB BaXKHEMIIUX KJIACCOB
HEOPraHUYECKUX COCIUHECHUM.

Ornncanne cocTaBa M CBOMCTB BAXKHEUIIINX IIPEICTABUTEIIEH OPraHUYECKUX
COEJMHEHUI: METaHOJIa U 3TAHOJIa, CIOKHBIX 3(pUPOB, )KUPOB, MBLI, KAPOOHOBBIX
KHUCIIOT (YKCYCHOM KHCIIOTBI), MOHOCAaXapuA0B (TJIFOKO3bI), TUCAaXapHI0B
(caxapo3sbl), MOIMCAXapUI0B (KpaxMall U IeJUTI0JI03bl), aMUHOKHUCIIOT, OEIKOB,
VCKYCCTBEHHBIX U CUHTETUYECKUX MOJUMEPOB

XUMHUYECKUN
SI3BIK
U CUMBOJIMKa

Hcnonp3oBaHne B y4yeOHOW H TPO(ECCHOHATBHOM AEATeTbHOCTH XUMHUYECKUX
TEPMHUHOB U CUMBOJIMKH.

Ha3piBaHue M3y4eHHBIX BEUIECTB 1O TPUBUAIBHOM WJIM  MEXKIYHAPOJAHOU
HOMEHKJIATYpE M OTPaKEHHE COCTaBa ATHUX COCAWHEHUU C TOMOIIBI0 XUMHUYECKHUX
bopmyst.

OTpakeHHEe XMMUYECKUX MTPOILIECCOB C TOMONILI0 YPABHEHUM XUMUYECKUX PEAKIUIA

XHUMHUYECKHE OOBbsICHEHHE CYITHOCTH XUMHYECKHX TmpoieccoB. Kiaccupukamus XUMHUYECKUX
peakuuu peaKuii Mo pa3IMYHbIM MPU3HAKAM

XHUMHUYECKUM BrinosiHEHME XMMUYECKOTO JKCIIEPUMEHTA B IMOJHOM COOTBETCTBHM C IPaBHJIAMHU
AKCIEPUMEHT TEXHUKU 0€30I1aCHOCTH.

Habmonenue, ¢QuxkcupoBaHue U ONUCAaHME  PE3YJIBTAaTOB  IPOBEIECHHOTO
JKCIIEPUMEHTA




Xumudaeckas
uHpopMaIHs

[lpoBeneHne  CaMOCTOSITEIBHOTO ~ TOMCKa ~ XHMHYECKOH  HMHpOpMAmMu ¢
UCTIOJIb30BAaHUEM  PA3UYHBIX  HMCTOYHMKOB  (HAYyYHO-TIONMYJSIPHBIX — M3JaHHM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCTIOIB30BaHUE KOMITBIOTEPHBIX
TEXHOJIOTUH U1t 00pabOTKM M TepeAayd XUMHUYECKOW uHpopManmuu u ee
IPE/ICTaBICHHUS B Pa3IMYHBIX (hopmax

[TpodumibHoe u
po¢eCCHOHAIIbH
0 3HAYNMOE
cojiepKaHue

OOBbsiCHEHHE XWMHUYECKUX SBJICHUH, MPOUCXOIAIIMX B NpUpoae, ObITY W Ha
IPOM3BOJICTBE.

Cobmroenune npaBuil SKOJIOTMYECKH TPAMOTHOTO MTOBEICHHS B OKPYKAIOLIEH cpee.
OrneHKa BIMSHUS XUMHYECKOTO 3arps3HEHUs OKPYKAIOMICH Cpeibl HAa OpPraHu3M
YyeJoBeKa W Jpyrue KuBble opraHu3Mel. CoOnoJgeHHe MpaBui 0€30M1aCHOTO
oOpamieHuss C€ TOPIOYMMHM W  TOKCHYHBIMH  BEIIECTBAMHU, JIAOOPATOPHBIM
000py/I0BaHUEM.

Kputnyeckasi olieHKa TOCTOBEPHOCTH XUMHUYECKOW WH(POPMAIINH, TIOCTYIAIONICH U3
PAa3HbIX UCTOYHUKOB

Bbuogorusa

buonorusa —

COBOKYITHOCTb
HAYK O )KHBOU
MIPUPOJIE.

3HAKOMCTBO C 0OBEKTaAMH H3yICHHS OMOJIOTHH.
BersiBnenue ponu 6uonoruu B GopMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHON KAPTHUHBI MUPA U IPAKTUYECKOU IEATEIbHOCTH JIFOACH

Knetka

3HAKOMCTBO C KJIETOYHOH TEOpHUEN CTPOEHUSI OPraHNU3MOB.

[TosyuyeHue mpencraBiaeHUs O POJIM OPraHUYECKUX U HEOPraHMYECKUX BELIECTB B
KIIETKE.

3HaHUE CTPOCHMSI KJIETOK 10 pe3yibTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM.
YMeHHe OIUChIBaTh MUKPOIIpENapaTsl KJIETOK PAaCTCHUN. Y MEHUE
CpPaBHUBATh  CTPOCHHME  KIETOK PACTEHHMH W  JKUBOTHBIX IO
MHUKpOIpenaparam

TOTOBBIM

Opranusm

3HaHUE OCHOBHBIX CIOCOOOB PAa3MHOKEHHUS OPraHM3MOB, CTAJUi OHTOreHe3a Ha
pUMepe YeIoBeKa.

3HaHME IPUYNH, BBI3BIBAIOIINX HAPYLUICHUS B Pa3BUTHH OPraHU3MOB.

YMeHHe TO0JIb30BaThCsl T'€HETUYECKOM TEPMHUHOJOTHEN WM CUMBOJIMKOHM, pPEIIaTh
IIPOCTEHMIINE TEHETUYECKUE 3a0aUH.

3HaHMEe OCOOEHHOCTEH HAacCIeICTBEHHOM M HEHACleACTBEHHOM M3MEHYMBOCTH M HX
OMOJIOTMYECKON POJIM B 3BOJIFOLIUH JKUBOTO

Bun

VYmenne AHAJIM3UPOBATD U OLICHUBATL PA3JIMYHBIC TUIIOTE3bI ITPOUCXOKACHUA KU3HU
Ha 3emJe.

YMeHue mnpoBOAUTH ONHCAHHWE OCO0eW OJHOro BUAA MO MOPGOIOTUYECKOMY
KPUTEPHUIO.

Pa3sButHe CcHOCOOHOCTEH SCHO M TOYHO U3JaraTb CBOUM MBICIH, JOTHYSCKU
000CHOBBIBAaTh CBOIO TOYKY 3pEHHS, BOCHPHUHMMATh W aHAIU3UPOBATH MHEHUS
co0eceTHUKOB, MPU3HABas MPABO JAPYTOro YeIOBeKa Ha MHOE MHEHHE.

YMeHue 10Ka3pIBaTh POACTBO YEIOBEKA M MIICKOMUTAIONINX, OOIIHOCTh U PABEHCTBO
YEJIOBEUECKHX pac

OKOCUCTEMEI

3HaHHE OCHOBHBIX YKOJIOTMUYECKUX (PaKTOPOB M UX BIUSHUS HA OPTAaHU3MBI.

3HaHHUE OTINIUTEIHHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB — arpodKOCUCTEM.
[TomyueHue mpeCTaBICHUS O CXEME SKOCUCTEMBI Ha TpuMepe Ouocdepsl.
JleMoHCTpanysi yMEHHUS TIOCTAHOBKM  IIeJieH  JEeSITEeThbHOCTH, IUIAHUPOBAHHE
COOCTBEHHOU MESATEIBHOCTH ISl TOCTHXKEHUS TIOCTaBJICHHBIX IIEJIeH, MPeIBUICHUS
BO3MOXHBIX PE3YJIbTATOB 3TUX JCHCTBHI, OpraHU3allid CAMOKOHTPOJSI M OIICHKU
MOJTy4YEHHBIX PE3yIbTaTOB.

OOyueHne COONIOACHUIO MTPABUJT TTOBEJCHUS B MPUPOJIE, OEPEIKHOMY OTHOIIECHHUIO K
OMOJOTUYECKHM OOBEKTaM (pacTEHUSIM W JKUBOTHBIM M HMX COOOIIECTBAM) U HX
OXpaHe




YYEBHO-METOAWYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
I[TPOI'PAMMbBI YYEGHOU JUCHUITIIMHBI «k ECTECTBO3HAHUE»

OobopynoBanne yueOHOro KabuHeTa:

-pa6oq1/Ie MECTa I10 KOJIUYCCTBY 06y‘IaIOHII/IXC$I

-pa6oqee MECCTO IIPEogaBaTeiisa

-KOMIUIEKT y4eOHO-METOJUYECKON MaTepHAaIOB;

-HarJiiJHbIC OCoOusI: ACMOHCTPAllMOHHBIC IIJIaKaThl, MOJCIIH, paSI[aTO‘IHbe/'I Marcpuall;

COOpPHHUKH TIPAKTUYECKUX PadOT;

- BUACOTCKA I10 KYPCY;,

-yT-I€6HI)I€ (1)I/IJII>MI)I 10 HCKOTOPLIM pa3aciiaM AUCHUILINHBI,

TexHn4eckue cpeacrea oﬁyqem/m: KOMIIBIOTCP, MYJIbTUMEAA KOMIIJICKC, MHTCPAKTHBHAs

JI0CKa.
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[DnexTponHsIit pecypc]: htip://delta-grup.ru/bibliol

[ DnekrpoHuHsIii pecypc]: http://wvvw.ecoatominf.ru

[DnexTpoHHbIN pecypc]:

http://www.mrkvant.com.ua/radiation

[DnexTpoHHBIH pecypc]:
http://molodi.ru/communication

[DnexTponHsIit pecypc]: http://asip.ru

[DneKTpOHHBIH pecypc]:

http://ru.wikipedia.org/\\iki/BHpvC |9nekTpoHHBbIit

pecypc]: http://www.berl.ru/article

[DnexTponnsiit pecypce]: http://ru.wikipedia.org/wiki/Oxpana okpyxaroiieii cpe/ibl
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