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1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUNJIAHBI
b/J1.6. ECTECTBO3HAHME

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

PaGouas mporpamma yueOHOM TuCIUILTNHBI « EcTecTBO3ZHAHMEY SIBISETCS YaCThIO
IPOrpamMMbl MOATOTOBKH CIIELIMAIIMCTOB CPEIHEro 3BeHa B cooTBeTcTBUU ¢ PI'OC
CIIO cneunanbaoctr 44.02.02 IlpenogaBanre B Ha4aIbHBIX KJIAcCax ISl CTYAEHTOB,
ocBauBaromux [IIICC3 Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHUsI.

1.2. MecTo y4eOHOWl IUCUMILIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH
CIEeIHATHUCTOB CPe/IHero 3BeHa:

VYuebHas nqucuuminHa «EcTecTBo3HaHKME» BXOAUT B IIUKJ YU4€OHBIX TUCIMILIMH
o011eo0pa3oBaTeslbHOM MOATOTOBKK crnenuanbHocT 44.02.02 IlpenonaBanue B
HavyaJbHBIX KJaccax T'YMaHUTApHOTO Mpoduis MpodheCCHOHAIBHOTO 00pa30BaHus.

1.3. eau u 331244 JUCUMILIMHBI — TPeOOBAHMS K PpPe3yJIbTATAM OCBOCHUS
TUCUMILUIHHBI:

OcBoeHue  couepxaHust  yueOHOM — muciuiuimHbl  «EcTrecTBOo3HaHME
o0ecrieunBaeT JOCTUKEHUE CTYJEHTAMHU CIICIYIOIINX PE3yJIbTaTOB:
JAUYHOCMHBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUM U JOCTHKEHUSIM B OOJIACTU €CTECTBEHHBIX HAYK,
YYBCTBO I'OPIOCTH 32 POCCUICKUE €CTECTBEHHBIC HAYKU;

- TOTOBHOCTh K TPOJODKEHUIO O00pa3oBaHUsl, TOBBIIICHUIO KBATM(PHUKAIMKA B
n30paHHON TIPO(ECCHOHATIBHON JIESITETBHOCTH € HCIOJIB30BaHWEM 3HAaHWN B 00JacTh
€CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHNE 3HAYMMOCTH KOMITETEHIIMI B 00JIACTH €CTECTBEHHBIX HAYK
JUIS 9eJI0BEKa 1 00ITIeCTBA, YMEHHUE HCTIONIB30BaTh TEXHOIOTMIECKHE TOCTMXKEHHS B 00J1aCT!
(bU3UKY, XUMUU, OHOJIOTUH JIJIS TIOBBIIIICHUS] COOCTBEHHOTO MHTEIUIEKTYTLHOTO Pa3BUTHS B
BBIOpaHHOM NPO(ECCHOHATHEHOM IS TEILHOCTH;

- YMEHHE MPOAHATM3UPOBATH TEXHOICHHBIE TOCICACTBUSI Il OKPY>KAIOIICH CpPEJIbl,
OBITOBOM U MPOM3BOICTBEHHOM JICITETLHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJTEHO JOOBIBATH HOBBIE JJIsi CEOSl €CTECTBEHHO-HAYYHBIC
3HAHUS C UCTIOIB30BAHUEM JIJIS 3TOTO JIOCTYIHBIX KCTOYHUKOB MH(MOPMAITIH;

- YMEHHE YIIPABJIATH CBOSH MO3HABATEIHHOM JIESITEIbHOCTHIO, IPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIUIEKTYATbHOTO PA3BUTHS;

- YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMAH/IE M0 PELICHUIO
001X 3a71a4 B 00J1aCTH €CTECTBO3HAHNS,

MemanpeomMenHbIX:

- OBJAJCHUE YMEHUSMM M HaBbIKAMU pPa3JIMUHbIX BHUJIOB I03HABATEIHHOM
JIESITEIIGHOCTY JIs1 U3YYEHHUS Pa3HbIX CTOPOH OKPY>KAIOLIETO €CTECTBEHHOI'O MUPA;

- MPUMEHEHNE OCHOBHBIX METOJIOB TIO3HAHUS (HAOJFO/ICHH S, HAYYHOTO SKCIICPUMEHTA)
JUIE W3YYEHUs] Pa3IMUHBIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MHUpA, C KOTOPBIMH
BO3HUKAECT HEOOXOIMMOCTb CTAJIKMBATKLCA B TIpodeccroHabHOM cdepe;

- YMEHHUE OMpeJeNisiTh e U 3a7auM JIeSITeIbHOCTH, BBIOMpATh CpeACTBa Uil MX
JOCTH>KEHHUS Ha TIPAKTUKE;



- YMEHHE UCIOJIL30BaTh PA3TUYHbIE UCTOYHUKH JIJIsI TOJTy4EHHsI €CTECTBEHHOHAYYHOU
uH(pOpMAIMK U OLIEHUBATh €€ JIOCTOBEPHOCTh ISl JOCTMKEHHUS! TOCTABJICHHBIX LIENie U
3a/1ay;
npeomMemHupix:

- chopMUPOBaHHOCTb  TMPEACTABIEHUA O  LIEJIOCTHOM  COBPEMEHHOU
€CTECTBEHHOHAYYHOM KApTUHE MUPA, IPUPOJIE KaK €IMHOM LIEJIOCTHOM CUCTEME, B3aUMOCBSI3H
YeJioBeKa, MPUPO/IbI U 00ILIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHow;

- BJIQJICHHUE 3HAHUSIMU O HAWOOJIEE BAXKHBIX OTKPBITHAX U JIOCTIKEHUSIX B 00J1aCTU
€CTECTBO3HAHMS, MOBJMSBIIMX Ha SBOJIOIMIO TMPEJCTABICHUN O MPUPOJE, HAa pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

- ¢(hOpMHUPOBAaHHOCTh yMEHUS TPUMEHATh ©CTECTBCHHOHAYYHBIC 3HAHWS JUIS
OOBSICHEHHSI OKPYKAIOIINX SBJICHUM, COXpaHEHHs 3I0pPOBbS, oOecrieyeHns: Oe30MacHOCTH
KIBHEICATEIbHOCTH, ~ OEpe)KHOTO  OTHOIIGHMS K TPHUPONE,  PAlMOHAIBHOTO
TPUPOIOTIOITHL30BAHUS, & TAKKE BHIOJHEHUS POJIM TPAMOTHOTO TIOTPEOUTESIS;

- chOpMHUPOBAHHOCTh TIPEICTABICHUN O HAYYHOM METO/E IMO3HAHUS TMPUPOIBI U
CpEeNCTBaX W3Y4YEHHUsT Meramupa, MakKpoMUpa W MHUKPOMHPA; BIIQJICHUE MpUEMaMU
€CTECTBEHHOHAYYHBIX HAOJIO/ICHUI, OIBITOB, HMCCICIOBAHMI M OIEHKU JOCTOBEPHOCTH
TMIOJTyYEHHBIX PE3YJIHTATOB;

- BJIaJICHHE TIOHSATHITHBIM aIlliapaToM €CTECTBEHHBIX HAYK, MTO3BOJISIIOIIMM TTO3HABATH
MHp, Yy4acTBOBATh B JHCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOMPOCAM, HCIOJB30BAThH
pa3IMUHbIE UCTOYHUKK MH(OPMALUK Ui TIOATOTOBKKA COOCTBEHHBIX PaOOT, KPUTHUUECKU
OTHOCHUTKCS K coobtieHusiMm CMU, copepraliiim HaydHyro HH()OpMALIUIO;

- ¢(hOPMHUPOBAHHOCTb YMEHUIA TOHUMATh 3HAUMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUTSL KKIOTO YeJloBeKa HE3aBHCHMO OT €ro MpoeCCHOHATBLHOM JSSITEIFHOCTH, Pa3iiniaTh
(haKThI ¥ OIICHKH, CPAaBHUBATH OICHOYHBIC BBIBOIBI, BUJICTh MX CBS3b C KPUTCPUSIMH OIICHOK
U CBSI3b KPUTEPUEB C OIPEACICHHOW CHUCTEMOM UEHHOCTEH, OOLIMX 3a1ad B 001acTu
€CTECTBO3HAHMSI.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHEe Ppadoyeid mNporpamMmbl Y4eOHOM

TUCHUNIHHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyudatomierocst 201 yacoB, B TOM YHUCIIE:
00s3aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromerocs: 134 4acos;
CaMOCTOATENLHOM paboThl 00yJArOIIErocs, KOHCYIbTaluii 67 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BUbI Y4eOHOH padoThl

Bup y4eOHoii padoTsl

Oovem uacos

(Bcero)

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 201
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAasl HAarpy3Ka (Bcero) 134
B TOM YHCJIE:

PAKTHYECKUE 3aHATHUS 52
CamocrosiTesibHast padora 00y4arwoumerocss M KOHCYJbTAUUM 67

IIpomesicymounas ammecmayus 8 popme oughghepenyuposannozo 3aiema




2.2. TemaTudeckuii miian u coaep:xxanue yueonou qucuuniannubl bJ/1.6. ECTECTBO3HAHUE

HaunmenoBanue pa3znenos Copepxanue yueOHOro MaTepHana, 1abopaTopHble pabOThl U MPAKTUUYECKHUE 3aHATHS, Ob6beMm YpoBeHnb
U TEM camMoCTosITeNIbHAsl paboTa 00yJaroIIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHtvl) 4acoB OCBOCHUS
1 2 3 4
XUMUA 51
BBeaenne. Xumuueckas 3
KAPTHHA MHPAa
Tema 1. Coaep:xanue yueOHOro MaTepuaJia
Pob xwmun 5 xw3HU 1. Xumuueckas KapTHHA MUpPa KaK COCTaBHAas 4aCTh €CTECTBEHHOHAYYHON KapTHHBI MUpa. Poib
COBPEMEHHOT0 00IIeCTBa. N N
XUMHH B KU3HU COBpPEMEHHOTO oOmiecTBa. [I[puMeHeHNe TOCTHKCHUN COBPEMEHHON XMMHH B
TYMaHUTapHOH cdepe IeATCIBHOCTH O00ImIecTBa. XHWMHYECKOE COJep)KaHue y4eOHOMH ) 1
mucuuruibel - «EcrectBo3Hanue» mnpu ocBoeHuu cneruanbHocte CIIO rymanutapHOro
npoduist nmpodeccuoHaIbHOTO 00pa30BaHMs.
CamocrosiTesibHas padora:
1. IToaroroBuTh pedepaTsl U MPE3CHTAIMHN Ha TeMbI: «POJIb XUMUM B )KU3HU COBPEMEHHOTO 1 3
o011ecTBa, MPUMEHEHUE JOCTHKEHHUI COBPEMEHHOM XUMUU B OBITY U IPOU3BOJACTBEHHOMN
JESITETLHOCTH YETIOBEKAY.
Pa3gean 1. 24
Oo0wmas u
HEeOpPraHu4ecKass XuMus
Conep:xanue yueOHOro MaTepuasa:
1. BemecTtBo. AToM. Monekyna. XuMHU4eCcKHii 3JIeMeHT U ()OPMBI €T0 CYIIeCTBOBAHUSI.
Tema 1.1. [Ipoctsle u cnoxHbie BeniecTBa. OCHOBHBIE 3aKOHBI XUMHH. [leproauueckuii 3aK0H i
OCHOBHBIE TTOHSTHUS U [Tepuonnueckas cucrema xumudeckux 31eMeHToB . . MenaeneeBa. OTKpbITHE U 3HAYEHUE 1
3aKOHBI XMMHH. I13 u IICXD /1. . Menneneena.
IIpakTHYeckue 3aHATHA
1. OcHOBHBIE TOHATHUSA U 3aKOHBI XUMUU I 2
Tema 1.2. [MpakTHYeckue 3aHATHS 2 2




HaumenoBanue pa3zaenon Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm YpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
IIepuonnueckuii 3aK0H U 1.Ctpoenue aroma. [leproanueckuii 3akoH u [lepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
[Tepuoanueckas cucrema II. . Menpeneesa
XUMHYECKHX d1eMenToB /1. W.
MeHneneesa. CamocrositesbHas padora: Monenuposanue [ICXD JI. . MenneneeBa 1 3
Conep:xanue yueOHOro MaTepuaJia
. KoBasienTHast cBsi3b: HemoJisipHass W ToyigpHas. MonHas cBa3b. KaTWOHBI W aHHMOHBIL.
1. K nu K 1 1
Tema 1.3. Mertannuueckast cBsi3b. BomopoaHast cBsi3b.
CrtpoeHue BemiecTna.
IIpakTH4yeckue 3aHATUSA ! 5
1. Ctpoenue BeniectBa. Buapl xumudeckoi cBs3u. TUIBI KPUCTAIIMUYECKUX PELIETOK.
Coaep:xxanue y4eOHOIro MaTepHuaJia
1. Boga B npupoze, ObITy, TEXHUKE U Ha TPOU3BOACTBE. DU3NUECKHNE U XUMUUYECKHE CBOWCTBA ) 1
Bozbl. OmnpecHeHUe BOJIbl. ATperaTHbIe COCTOSIHHS BOJIbI U €€ TIEPEXO0/Ibl U3 OJHOIO arperaTHoro
COCTOSIHHSI B PYTOE.
IpakTHYeckne 3aHATHS
Tema 1.4. 1 I} D 5
Bojta. PacTBoper. . 'moponus. Peakunn HOHHOrO 0OMEHa. 2 2
2. OnpeneneHue MacCoBOM 10U paCTBOPEHHOTO BEUIECTBA B PACTBOPE.
CamocrosiTesibHas padora:
1. BeinosHeHne MUCHbMEHHOTO aHaIN3a YYeOHOM JTUTEPATYpPhl, MPAKTUUECKUX 3a7a4 M TECTOBBIX 3 3
3agaHuid mo BompocaMm: «Boma Bokpyr Hac. PacTBopeHHe TBEpABIX BEHIECTB W Ta30BY;
«ducnepcubie cuctemsl. [Iporieccsl, MPOUCXOISIINE B pACTBOPAX».
Copaepxanne y4e0HOro MaTepHuaJia:
Tema 1.5 1. TlonsiTHe 0 XUMHUYECKOU peakuu. THUTbl XUMUUYeCKHX peakiuid. CKOPOCTh Peakiuy U PakTopbl, OT 1 1
XI/IMI/ILICCKI/IC peaKuHH. KOTOPBIX OHA 3aBUCHUT.
CamocrosiTesqibHasi padora:
1. BeimonmHeHNe MUCBMEHHOTO aHalu3a y4eOHO! JTUTepaTyphl, MPAKTUYECKUX 3a/1a4 H TECTOBBIX 5 3

3aJlaHuil 110 TEMaM: <<KJ'IaCCI/I(1)I/IKaI_[I/I${ XHUMHUYCCKUX peaxunﬁ».

Tema 1.6.

Conep:xaHue y4eOHOT0 MaTepUAaJa:




HaumenoBanue pa3zaenon Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm YpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
Knaccudukanms 1. Knaccudukaiys HEOpraHn4ecKux COeTMHEHUH 1 X cBOMCTBAa. OKCUIBI, KUCIIOTHI,
HCOPraHMICCKUX 5 ocHoBaHwus, coiu. [lonstue o ruaponuse conein. Cpena BOAHBIX PacTBOPOB colieid. BogopoaHsiii 1 1
COSMHEHUH M UX CBOUCTBA. | 116xasarens, pH pactBopa.
I[pakTuyeckue 3aHATHS
1. Onpenenenne pH pactBopa coseit 2 2
CamocrosiTesibHas pabora: BolnosHeHHEe NMCHbMEHHOTO aHaIM3a yueOHOU JIUTEepaTyphl,
MPAKTUYECKHX 3aJ1a9 U TECTOBBIX 3aaHuii 1o Teme: «Kiaccupukanus HeopraHmuecKux 1 3
COEAMHEHHUH U UX CBOMCTBAY.
Tema 1.7. Conep:xanue yae0HOro MaTepuaJa:
Mertamnsl. HemeTamel. 1. O6mue pusnueckre U XMMHYECKUE CBOMCTBAa MeTaiuioB. OO0Ias XapaKTepUCTHKA TJIaBHBIX TOTPYIIIT
HEMCTAJIJIOB Ha IMPUMEPE IaJIOTCHOB. Baxxueiimme COCAMHEHNA METAJUIOB U HEMETAJIJIOB B IIPUPOJAEC U 1 1
XO35IICTBEHHOH JESITEIIBHOCTHU YEIOBEKA.
IIpakTHYecKkue 3aHATHA
1. Merannsl. B3aumopeiicTBue METalIoB ¢ paCTBOPAMH KUCIIOT U COJIEH ! 2
CamocrosiTesibHas padora:
1. BrimoHeHNEe MMCHEMEHHOTO aHallM3a YYeOHOU TUuTeparypsl 1o Bonpocy: «Koppos3us
MeTasuioB. CruiaBbDy. ! 3
Pasnen 2. Opranuyeckast 24
XUMHS
Tema 2.1. Coaep:xanue yueOHOro MaTepuasa
OCHOBHBIC T10I0KEHHS 1. Oprannyeckue coenuHeHns. OCHOBHBIE MIOJIOKEHUS TEOPUH CTPOEHUSI OPTraHUUECKUX 1
TeOpHH CTPOCHHA coenuHeHHi. MHOTOOOpa3He OpraHudecKnX coenHeHui. [IoHATHe H30MepHH. !
OpraHUYECKUX
COEIAHEHIL. IIpakTHYeckue 3aHATHS
1. Ctpoenue oprannueckux coeaunHerunii. Knaccudukanus. M3zomepus. Homenkmnarypa. 1 2
2. KauecTBeHHBII aHANMNU3 OpraHudeckux coenuHeHuit (OOHapyXeHHe yriepoaa u BOJAOPOa).
CamocrosiTesibHast padoTa: BrinonHeHne MHCHMEHHOTO aHallM3a Y4eOHOU TUTepaTyphl, 5 3

MPAKTUYCCKUX 3a/la4 U TCCTOBLIX 3aJlaHuii 1Mo TeMe: «I'oMoIoruuecKui psAa AJIKAHOBY.




HanmenoBanmne pas3aciioB
n TEM

Coneprxanue yueOHOTO MaTepuaa, 1JabopaTopHble pabOTHI M MPAKTUYESCKHUE 3aHSTHS,
camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl)

O0BeM
4acoB

YpoBeHb
OCBOCHUS

Tema 2.2.
Yriesonopoasl.

Conep:xanue yueOHOro MaTepuaJia

1. I[IpenenbHble U HepeAeNbHbIE YTIeBOA0poAbl. Peakius nomumepusanuu.[Ipupoansie
HCTOYHUKHU YTJIEBOJOPOIOB. YTIEBOJOPO/IbI KAK OCHOBA MEXTYHAPOIHOTO COTPYIHNYECTBA U
BOKHEUIINN UCTOYHHUK (hopMupoBaHus Oromkera PD.

I[pakTuyeckue 3aHATHSA

1. YrieBogopoasl: moy4eHue U CBoWcTBa 3TriieHa. CBoHCTBa OeH3071a

2. Pemenne pacueTHbIX 3aJ]a4 U TECTOBBIX 3aJIaHUI MO TEME «YTIEBOIOPOABIY.

CamocrosiTesibHas padora:

1. BrinmojiHEHME MMCbMEHHOTO aHaJIn3a y‘le6H0ﬁ JIMTCPATYPBI, IPAKTUUCCKHUX 3aJ]a49 U TCCTOBBIX
SaHaHI/Iﬁ 10 TEMC: «I/I30Mep1/151 U HOMCHKJIATYypa HCIIPEACIIbHBIX YIITICBOAOPOAOB).

Tema 2.3.
Kucnopoaconep:xarue
OpraHUYeCcKue
BELIECTBA.

Conep:xanue yueOHOro MaTepuaJa

1. I[IpencraBuTeNN KUCIOPOACOAEPKAILMX OPTaHUYECKUX COETMHEHUI: METUIIOBBIN U
STWJIOBBIM CIIUPTHI, IIUIEPUH, YKCYCHAsI KUCIIOTa. JKUpPBI Kak cI0KHbIE 3QUpPbI. YTIEBOBI.

IIpakTHYecKkue 3aHATHSA:

1. Ilpaktuyeckas padora «CrupToi»;

2. Pemienne npakTuieckux 3agaHuii mo reme «KapOoHOBBIE KHCIOTHI.

3. KapOoHOBBIE KUCTOTHI (PAaCTBOPUMOCTH KaPOOHOBBIX KHCIIOT B BOJIE; B3aUMOJICUCTBHE C
Metaiamu. [lonydenue ciaoxHoro aupa)».

CamocrosiTesibHas padora:

1. [lonroroBka pedepara U Mpe3eHTAIIMHA HA TEMbI: « AJIKOTOJIM3M, €T0 TOCIEICTBUS U
npeaynpexaeauey; «l[Ipumenenrne yKCyCHONW KHCITIOTH Ha OCHOBE CBOUCTB. Ci10KHBIE 3(pUphI B
MIPUPOJIE, UX 3HAUCHUEY; «3HAUCHUE YTIIECBOAOB B KUBOU MPUPOJIE U KU3HU YEIOBEKAY.

Tema 2.4,
A3zoTcoaepixaiiue
OpPraHn4cCKuc
BELIECTRA.
[Tmactmaccer

Conep:xanue yueOHOro MaTepuaJia

1. A3oTcoaepxalie opraHu4eckue coeTuHeHUs. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u
Oouosornveckas ¢ynkuus OenxoB. [loHATHe o0 mIacTMaccax M XMMHYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

HpaRaneCKue 3AHATUA:

10




HaumenoBanue pa3zaenon Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm YpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
U BOJIOKHA 1. AMUHBI, aMUHOKUCIIOTHI, Oceniku: OOpaTtuMast 1 HeoOpaTuMas JICHATypalin3anus OCIKOB.
CamocrosiTesibHas padoTa:
[ToaroroBka pedepaToB u coobiieHU Ha TeMy: «PosIb OETKOB B )KHBOM MPUPOICY; 1 3
«[IpumeHeHue MoIMMepOB B MPUKIAJTHOM U KIIACCHYECKOM M300pa3UTEILHOM UCKYCCTBE.
Tema 2.5. Copaepxanne yueOHOr0 MaTepHuasia
XuMHsi M OPraHu3M 1. XuMu4eckue 3J€MEHTHI B OPraHU3Me YeJIOBEKa. XO0JIECTEPUH U €0 POJib B 3/10POBbE
YyeJjioBeKka. XUMUS B ObITY. 1 1
yesioBeKa. MuHepalbHbIe BEIIECTBA B IPOAYKTAX MUTAHUSI, TUIIEBbIE T00ABKU.
Co6anancupoBanHoe nutanue. Boma. KauectBo BOjbI.
IlpakTH4yeckue 3aHATUSA
1. ITumeBbie 106aBku E B mUIIEBbIX TPOAYKTAX.
2. O6GHapyXeHHEe BUTAMUHOB B MPOAYKTaX MUTAHUS. 3 2
PyOexnbiii KOHTpPOJIb Nel
CamocrosiTesibHas padora:
1. [TonroroBka pedepaToB U MpPE3eHTAIUN Ha TeMy «XUMHS U OpTaHU3M YelloBeKa. XUMHUS B
OBITY». 2 3
2. CocTaBiieHre KpOocCcBOp/a Ha TeMy: «BUTaMUHBIY.
OU3UKA 51
Beenenune 1
Tema 1 ®dusuka - pyHIaMeHTanbHas Hayka o npupoje. EcTecTBeHHO-HayuHBIM METO/1 TO3HAHUS, €TO 1 1
BO3MO’KHOCTH U TPaHULIBI IPUMEHUMOCTH.
Pasznea 1. Mexanuka 9
Conep:xanue yueOHOIro MaTepua
2 1

Tema 1.1. Kunuemaruka

Mexanunueckoe asmxenue. Ilepememenne. [lyts. Ckopocts. PaBHOMEpHOE NpsIMOJIMHEMHOE
NBIDKEHUE. YckopeHue. PaBHomepemMeHHOe mpsiMoinHelHOe nBrkeHne. CBOOOIHOE TMajieHue.
JIBukeHHne Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBMXKEHHE 10
OKPY>KHOCTH.
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HaumenoBanue pa3zaenon Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm YpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
Conep:kanue y4yeOHOIro MaTepujia
[Tepsriit 3akoH HeroTona. Cuita. Macca. Umnynbsce. Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH
Tema 1.2. 3akoHbI KJIaCCUYeCKON auHamuku. Tperuit 3akoH HpioToHa. 3akoH BCeMHPHOTO  TSTOTCHWUSL. 2 1
mMexanuku Hororona I'paBuTanmonnoe nosne. Cuna tspkectu. Bec. CiocoObl u3amepenust Mmacchbl Tes1. CHIIbI B MEXaHHKE.
Conep:xanue yueOHOro MaTepusia
Tema 1.3. 3aK0OHBI 3aK0H COXpaHEHUs UMITyJIbca. PeakTuBHOE aBMkeHue. Pabora cuibl. Pabora moTeHIMAIBHBIX . .
coXpaHeHHs B Mexanuke | CHIL MomHocts. OHeprus. Kunetnueckas »sHeprus. [loTeHuuanbHas osHeprus. 3aKkoH
COXpaHEHHUs MEeXaHW4YecKou sHepruu. [IpuMeneHnne 3aKk0HOB COXpaHEHUSI.
IIpakTuyeckue padoThl
1. Pemtenuie 3agau mo teMe «MexaHUKay. 2 2
CamocrosiTesibHasi padora: Pemenue 3amay, coctaBieHue o00Omaronieil TaOIHIBI O TEME
«Bupl IBIKEHUSI», COCTaBICHUE KPOCCBOP/A MO pasneny «MexaHukay
Paznen 2. OcHoBBI
MOJIEKYJISIPHOH GU3UKH U 12
TEePMOAUHAMMKH
Coaeprxanue y4yeOHOIro MaTepujia
NneanbHbiil ra3. OCHOBHBIE MTOJIOKEHUST MOJIEKYIIIPHO-KMHETUYECKON Teopuu. Pa3zmepsl u macca
MoJIeKyn 1 aroMoB. bpoyHoBckoe aBmkenue. Juddysust. Cuiibl 1 sHEprus MeXMOJIEKYISIPHOTO
Tema 2.1. OCHOBEI B3auMoeicTBusa. CTtpoeHue ra3006[v>a3me, KUAKAX W TBEPABIX Teld. CKOPOCTH IBMIKEHUS ) 1
MOJIEKYJISIPHO- MOJIEKYJI ¥ UX u3Mepenue. UneanbHslii ra3. laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOH TeopHH KMHETHYECKON Teopuu Ta3oB. Temmeparypa u ee maMmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN
HYJIb TEMIIEPATYpPHl. Y paBHEHUE COCTOSIHUS UACAIbHOTO raza. MoJisipHasi ra30Basi MOCTOSIHHAS.
CamocrosiTesibHas padora:
Hanucanue pedepara na temy «M.B. JlIomonocoB — ocHoBomo10skHUK MKT» 4 3

Hanucanue noxmnana no teme «Kpuctamisl 1 aMophHBIE BELIECTBAY
Cocrapnenue cpaBHUTEIbHOM Tabnuibl «Kpucrammmiaeckue u amop(HbIe Temay
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HaunmenoBanue pa3znenos Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm VYpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
Conep:kanue y4yeOHOIro MaTepujia
OcCHOBHbIE MOHATHS W omnpenaeseHus. BHYTpeHHsAs sHeprusi cUcTeMbl. BHYTpeHHsA sHeprus
Tema 2.2. OCHOBBI uaeasbHOro rasa. Pabora u temiora kak (GopMsel nepenadn SHEprun. TermioeMKoCcTb. Y aeibHas
TepMOTMHAMHEKH TEIJIOEMKOCTh. Y paBHEHHUE TeroBoro 0ananca. [lepBoe Hauano TepMoguHaMUKU. AqraOaTHBIN 2 1
npouecc. IIpunnun nericreus temnoBoil MamuHel. KIIZI TenoBoro asurarens. Bropoe Hagaio
TepMOAMHAMUKH. TepMoIMHaMHU€ecKas 1IKala TeMIiepaTyp. X0JOAWIbHbIE MAlIMHBL. TernnoBbie
nsurarenu. OXpaHa IpUpoJIbI.
Conep:xanue yueOHOro MaTepua 1
Tema 2.3. CroiicTBa CaoticTBa napoB. Mcnapenue u koHaeHcanus. HacrelllieHHbI nap U €ro CBOMCTBA.
napos AOcCoOIOTHAsET W OTHOCHUTEJNIbHAasI BIIAXKHOCTH BO3JyXa. lTouka pocbkl. Kurenwue.
3aBUCUMOCTh TEMIEpaTypbl KHUIEHUs OT JjaBiaeHus. lleperperbii map u ero
HCHOJIb30BAHHUE B TEXHUKE. 1
Conep:xanue yueOHOro MaTepusia
Tema 2.3. CBoiicTBa v v
N XapakTepUCTHKA XXUJIKOTO COCTOsSIHUS BeniecTBa. [loBepXHOCTHBIN ciioi
KHAKOCTEH KUJIKOCTH. DHEPTHUS MTOBEPXHOCTHOTO CJIOsl. SIBIICHUSI HA TpaHUIIC 1
JKUJIKOCTHU C TBEPABIM TejioM. KanuiuisipHbI€ sIBJICHUS.
Coaepixanue yueOHOIro MaTepujia
Tema 2.3. CBoiicTBa _
TBepABIX Tel XapaKTepHUCTHKa TBEPJIOTO COCTOSTHMSI BELLECTBA. Ynpyrue cBoiicTBa TBEpPJIbIX TEJI.
3akoH I'yka. MexaHndeckne CBOMCTBA TBEpAbIX Teil. TeruioBoe pacuinpeHue 1 1
TBEPJBIX TE€JI U KuAKocTeu. [lmaBneHne n kpucrayuim3aiusi.
IIpakTnyeckune padorTsl
2. Pemenne 3ama4 no teme «OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH. 2 2
Paznea 3. 10
DJIeKTPOAMHAMMKA

Tema 3.1. DiekTpu4eckoe
noJje

Conep:xanue yueOHOro MaTepua

DnexkTpudecKue 3apsiabl. 3aKOH coXpaHeHUs 3apsiyia. 3akoH Kynona. Dnekrpudeckoe
nosie. Hanmpsi>KeHHOCTh DJIEKTpUYECKOro mnojsa. lIpuHuun cyneprio3uiuyyd mojeu.
PaGora cun snexkrpocrarndeckoro moss. lloreHnuan. Pa3HOCThR mOTEHIIMAIOB.
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HanmenoBanmne pas3aciioB
n TEM

Coneprxanue yueOHOTO MaTepuaa, 1JabopaTopHble pabOTHI M MPAKTUYESCKHUE 3aHSTHS,
camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl)

O0BeM
4acoB

YpoBeHb
OCBOCHUS

DKBHITOTEHITHAIBHBIC TOBEPXHOCTH. CBs3b MEXKIy HAIPSHKEHHOCTHIO U Pa3HOCTHIO
MMOTCHI[MAJIOB JJICKTPUYECKOrO TI0Jsl. JIMAJNIEKTPUKH B DIICKTPUYUECKOM  IOJIC.
[Monsipu3zanusi AUAIIEKTPUKOB. [IpOBOTHUKH B dIIEKTpUYecKOM Ttosie. KoHaeHcaTophl.
CoenuHeHHE KOHJICHCATOPOB B Oarapero. DHEprusi 3apsHKeHHOTO KOHASHcaTopa.
DHEPrust ISKTPUIECKOTO TT0JIs.

Tema 3.2. 3aKkoHBI
MOCTOSAHHOI'0 TOKA

Conep:xanue yueOHOro MaTepusia

VYcnoBusi, HEOOXOAUMBIE MJIs1 BO3HUKHOBEHUS W TIOJJACPKAHHUS IIJICKTPHUUYECKOTO
Toka. Cuia ToKa U MIOTHOCTh Toka. 3akoH Oma mis ydactka uenu6e3 D(C.
3aBHCHUMOCTh DJJIEKTPHUYECKOTO COIPOTHUBJICHUSI OT MaTepuaia, JJIUHbBI U
IJIOMIAAU MOIIEPEYHOTO CEYECHUS MNPOBOJHHUKA. 3aBUCHMOCTBH 3IJICKTPHUYECKOIO
CONPOTHUBJICHUSI TPOBOJIHUKOB OT TEMIIEpaTyphbl. ODJIEKTPOABUXKYIIAs CHUJIA
UCTOYHUKA TOKa. 3akoH Owma g nosiHo uenu. CoeruHEHUE MPOBOJIHHUKOB.
CoenHEHUE MCTOYHHKOB DJISKTPUYECKOW 3HEeprum B Oartapero. 3akoH Jkoyis —
Jlenita. PaboTa 1 MOIITHOCTH DJISKTPUYECKOIro TOKa. 1 eIIoBOe NEHCTBUE TOKA.

Tema 3.3.
DJIeKTPUYECKUI TOK B
MOJIyPOBOAHUKAX

Conepxanue y4eOHOro MaTepuia

CoOcTBeHHast IpOBOAUMOCTD IMOJIYITPOBOJIHUKOB. HOHprOBOI[HI/IKOBBIe HpI/I60pBI.

Tema 3.4. MarautHoe
noJje

Conep:xanue yueOHOro MaTepua

Bektop wuHAyKIMM MarHuTHoro nmoss. JledicTBMe MarHMTHOrO TIIOJsl  Ha
OpPSIMOJIMHENHBIN MPOBOJHUK C TOKOM. 3akoH Awmnepa. B3anmoneiicTBue TOKOB.
MarsautHbIi ToTOK. PaboTa 1o nepeMenieHuo NpoBOJHUKA C TOKOM B MarHUTHOM
nosie. JlelcTBHMe MArHUTHOIO TMOJIsI Ha ABWXKyHuucs 3apsia. Cuna JlopenHia.
OrmnpenesieHrUe yAEJIbHOIO 3apsiga. Y CKOPUTEIN 3apsPKEHHbBIX YaCTHLI.

Tema 3.5.
DJIEKTPOMATHUTHASA
UHIYKIAS

Conep:kanue y4yeOHOro Mmarepujia

DnekTpoMarHuTHasi UHIAYKIUs. BuxpeBoe snekrpuueckoe Tmojie. CaMOWHIYKITUS.
DHeprust MarHUTHOTO MOJIS.

IIpakTyeckue padoTsl
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HaumenoBanue pa3zaenon Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm YpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
3. Pemienue 3a1a4 1o teme «JIEKTPOAMHAMUKAY.
CamocrosiTesbHas padora: [lonroroBka pedepara:
1.Ilpumenenue anekTposin3a B TeXHuke. lIpeBpanienne XuMHYECKOM SJHEPTUU B 3JIEKTPUUYECKYIO.
l"anpBannyeckue 3eMEHTbl. AKKYMYISTOPBI.
2.Turbl caMOCTOSATENBHOIO pa3psAia U UX IPUMEHEHHUE B TEXHUKE. MosIHU. 3aliuTa OT MOJIHUH.
[IpumeHeHnue mia3Msl.
3.D7eKTPOHHBIE JaMITBbL: JHOM, TPUO. DIIEKTPOHHBIE MyYKH. DIEKTPOHHO-Ty4eBas TpyOKa.
4.BuxpeBble TOKU. Pollb MAarHUTHBIX TOJIEH B SIBICHUAX, Tpoucxoaauux Ha ConHIe.
5.CaMOMHAYKIIMSI, B3aUMOUHYKIIMS: IPUMEHEHHE.
6.ABTOKONE0aHUS. [ eHEepaTop He3aTyxXaloMX KoIeOaHuH.
7.3Byk. CKOpOCTb 3ByKa. YIbTpa3ByK. [I[pumeHeHue ynbTpazByka.
8.Uutepdepeniuss B TOHKMX TuieHKax. [lonocel paBHoi Tommmubl, Kombia HeioToHa.
Ncnons3oBanue naTepdepeHIMH U AUPPAKINH B HAyKe U TeXHHUKe. [[oHsATHE 0 Tomorpadum.
9.0mnbIT KynoHa ¢ KpyTUIIBHBIMU BECaMU. JKBUIIOTEHI[MAIbHBIE TOBEPXHOCTU. DIEKTPUUECKOE 4 3
CMellleHue. DNEeKTPOCTaTUYeCcKas 3aluTa.
10.TennoBoe nelictBue Toka. CBEpXNPOBOAUMOCTb. ICTOYHMKH TOCTOSTHHOTO TOKA.
11.Pabora BbIxoma. Tepmonnekrtpuyeckue sBiaeHHs. KOHTakTHasi pa3HOCTb MOTEHIUAJIOB.
Tepmomnapsr.
12.OHepreTudeckue ypOBHHM M DJHEPreTHYECKHE 30HBI, p-n M p-N-p TMEPeXoabl B
MOJIYPOBOIHUKAX. [10TyITPOBOAHUKOBBIE TPUOOPHI.
13.Maruutocepa 3emnum U ee B3aUMOJCICTBHE C COJIHEYHBIM BeTpoM. Kpuas
HamarHnuuBanus. Temmnepatypa Kropu.
14.Toku BbICOKOM uacTOThl. I[loHsiTne o TpexdazHom Toke. [lomydenuwe, mepegada u
pacnpezesieHue 3JIEKTPOIHEPTUU B HAPOJAHOM XO34HCTBE.
15.IIpumenenne »/M BOJIH: TENEBUICHWE, PATUOJIOKANMs, pagunoacTpoHomwus. HasHaueHume
OCHOBHBIX OJIOKOB paJHONIPHEMHHKA
Paspnen 4. Kosiebanus u -

BOJIHbI

Conepixanue y4eGHOro MaTepuia
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HanmenoBanmne pas3aciioB
n TEM

Coneprxanue yueOHOTO MaTepuaa, 1JabopaTopHble pabOTHI M MPAKTUYESCKHUE 3aHSTHS,
camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl)

O0BeM
4acoB

YpoBeHb
OCBOCHUS

Tema 4.1. Mexannueckue
KoJ1e0anus

KonebarensHoe JBV>KEHHE. I"'apMmonunyeckue KoJieOaHus. CB0OOOIHBIE
MexaHum4deckue kKoiebanuda. JImHelHble MexXaHHMYeCKHE KojieOaTelbHBIE CHCTEMBI.
IIpeBpamieHne sHEpruu Npu KosedaTeabHOM ABH>KEHUNU. CBOOOIHBIC 3aTyXaroMIHue
MEXaHUYeCKHe KojeOaHusi. BeIHYKIeHHbIC MEXaHUYECKUE KOJIeOaHusl.

Tema 4.2. Ynpyrue BoJIHbI

Conep:kanue y4yeOHOro MaTepujia

IToniepeunsie ¥ MPOAOIbHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBI. Y paBHEHHE MIJIOCKON
Oerymeit BosiHbl. UaTepdepennus BoaH. [lorstue o nudpakiauu BOJH. 3BYKOBBIE
BOJIHBI. YJIBTPA3BYK M €r0 NPUMEHEHHE.

Tema 4.3.
JIEKTPOMarHMuTHhIE
K0JIe0aHUS M BOJIHbI

Conep:xanue yueOHOro MaTepusia

CBoOOsHBIE  3JIEKTPOMAarHuTHbIE  KojieOaHus. IIpeBpamieHue SHepruu B
KOJICOATEIIbHOM KOHType. 3aTyXarllue DJSJICKTPOMArHUTHBIC KOJICOaHMS.
I'enepaTop He3aTyXaromMX 3JIEKTPOMArHUTHBIX KoJieOaHUN. BrIHYyXIEeHHBIE
aJIeKTpUYecKkue Kosebanus. IlepemenHbIii TOK. ['eHepaTOop HEepeMEHHOTO TOKa.
EMKOCTHOE M HTHIYKTHUBHOE CONPOTHUBJICHHUS IIEPEMEHHOIO TOKa. 3aKkoH OMa nJiis
JIEKTPUYECKOM ILIENIM NEepPEeMEeHHOro Toka. PaGoTra M MOMIHOCTH HEPEMEHHOIO
Toka. I'eneparopsl TOKa. TpaHchopmaropbl. TOkM BBICOKOM YacCTOTHI.
Ilonygyenue, nepenaya n pacrpeaciIeHUe JIEKTPOIHEPTUA.

DJIEKTPOMAarHuTHOE MoJjie KaK OCOOBIM BUJ MaTe€pUU. DIJIEKTPOMATHUTHBIEC BOJIHBI.

Bubparop I'epua. OTkpbIThIN KOneOaTenbHbIH KOHTYp. M300peTrenue paauo A. C.
ITonmoBeiM. TlousiTHE O pagnocssa3u. [IpuMeHeHne PIeKTPOMAarHUTHBIX BOJIH.

IIpakTnyeckue padoTbl

4. Pemienue 3aJ1a4 110 TEMEC «KomebaHus 1 BOJIHED.

CamocrositenbHast padora: [loaroroska pedepara:

1. Mexannueckue KoyieOaHus

2. DIeKTpOMarHUTHBIE KoJleOaHus

3. [Ipou3BoACTBO, IEpPENAYA, U UCTIOIB30BAHUE DIIEKTPUUECKON SHEPTUHI
4. MexaHn4eCKUe BOIHBI

5. DJIEKTPOMAarHuTHHIE BOJHBI
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HanmenoBanmne pas3aciioB
n TEM

Coneprxanue yueOHOTO MaTepuaa, 1JabopaTopHble pabOTHI M MPAKTUYESCKHUE 3aHSTHS,
camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl)

O0BeM
4acoB

YpoBeHb
OCBOCHUS

Pa3gen 5. OnTuka

Conep:kanue y4yeOHOro MaTepujia

Tema 5.1. Ilpupona cBera

CKOpOCTh pacnpOCTpaHEHHUsI CBETA. 3aKOHBI OTPAYKEHUsI U IPEJIOMJICHUSI CBETA.
Ilonnoe otpakenue. JIuns3bpl. 1'71a3 kak ontudeckass cucrema. OnTHUeCcKUE
npuOOPHI.

Tema 5.2. BosiHoBbIE
CBOJCTBA CBeTa

Conep:xanue yueOHOro MaTepua

HuTepdepennus cBera. KorepeHTHOCTH cBETOBBIX Jydeir. MHTEepdepeHuus B
TOHKHUX IUIeHKaX. [Toiockl paBHoM Tonmuuel. Konbsiia HeroTrona. Mcrniosib3oBanue
nHTepdepeHIINN B HayKe U TexHuke. udpakuus ceera. udpakiums Ha 1meau B
napajuiesbHbIX Jydax. Jludpakumonnas pemerka. [lonstue o rosorpaduu.
Ionspuzanus MOTIEPEYHBIX BOJIH. Ionspuzanus CBETa. JBoitHOe
nydgenpenomiieHue. Ilomsipounsl. Jducnepcusi cBera. Buabl cnekTtpoB. CHEKTphl
uciryckaaus. CHOekTpsl IOTJIONICHUs. YIbTpaduoiaeToBoe ©W UH@pPaKpacHOE
usinydeHus. PeHrrenoBckue ayuun. Mx npupona u cBoiicrTsa.

IIpakTuueckue padoTb

5. Pemenne 3aa4 o teMe «OTITHKAY.

CamocrositesbHas padora: OopmiieHne TEMAaTUYECKOT0 KOHCTIEKTA 110 TeMe «JIMH3bI;
Cocrapienue o0o0maromei Tadauibl «BoIHOBEIE CBOMCTBA CBETaY;
CocraBieHne pe3eHTannu 1o TeMe «BUIbI 2IeKTPOMAarHUTHBIX H3TydeHUI»

Paspnen 6. DiieMeHTBI
KBAHTOBOH (U3UKH

Tema 6.1. KBauToBast
ONTHKA

Conep:kanue y4yeOHOro Mmarepujia

KsanToBas rumnoresa Ilmanka. dotoHbl. Buenmauit ¢ortornekrpudeckuii 3G Pexr.
Buayrpennuii potorpdexr. Tumnsl poTo371€MEHTOB.

Tema 6.2. ®Dusuka aroma

Conep:xanue yueOHOIro MaTepu/ia
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HanmenoBanmne pas3aciioB
n TEM

Coneprxanue yueOHOTO MaTepuaa, 1JabopaTopHble pabOTHI M MPAKTUYESCKHUE 3aHSTHS,
camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl)

O0BeM
4acoB

YpoBeHb
OCBOCHUS

Pa3BuTHe B3rJIs110B HA CTPOEHHE BELIECTBA. 3aKOHOMEPHOCTHU B aTOMHBIX CHEKTpax
Bozopona. Snepnass moxens aroma. Omnbitel D. Pesepdopna. Moaens aroma
Bosopoaa 1no H. bopy. KBaHTOBBIE reHEpaTOPHI.

Tema 6.3. ®usuka
aTOMHOIO siIpa

Conep:xanue yueOHOro MaTepujia

EctrecTBeHHass pagMOaKTHBHOCTb. 3aKOH paJHOaKTUBHOro pacmaza. CriocoOsl
HAOJIIOJIGHUsT W perucTpanuu 3apspDKeHHbBIX dacTtul. Oddext BaBumoBa —
YepenkoBa. CtpoeHmne aTtoMHOro sjpa. Jledpekr macchl, DHEprus CBs3H U
YCTOWYHUBOCTH aTOMHBIX  sITIED. SlnepHble  peakiuH. HckyccTBeHHast
PaarOaKTUBHOCTbD. I[CJ'ICHI/IC TAXKCIIBIX AOCP. HeHH ast AacpHast pcaKnus.
VYmpaBnsiemas 1ernHas peakuus. Anepubiii peaktop. [lomydyeHne paanoakTUBHBIX
N30TOIIOB 51 HUx IIPpUMCHCHUC. Bbuonorngeckoe IICIZCTBPIC PAaIrOaAKTUBHBIX
U3ITyYeHUH. DIIeMeHTapHbIe YaCTULIbI.

IMpakTuyeckune padoTbI

6. Pemmenue 3a1au «9eMeHThI KBAHTOBOW (DU3UKID.

Py6e:xnblii KOHTPOIb Ne 2

CamocrositesbHas padora: [lonroroska pedepara:

1.Buyrpennuii poroadpdext. Tumsl HoTo31€MEHTOB.

2.JlonsiTE O KBaHTOBBIX reHepaTtopax. [Ipumenenue nazepos. [IoHsATHE O KBAHTOBON MEXaHUKE.
OTkpbITHE IPOTOHA U HEWTpOoHA. CrIocOObI HAOIIOACHHS U PETUCTPALIMU 3apSKEHHBIX YACTHIL.
3.[lonydyeHne panvoOaKkTUBHBIX H30TONOB W HUX MpUMEHeHue. buonormueckoe neicTBue
paZMOaKTUBHBIX U3ITy4YEHUH.

[Toarororka pedepara:

1.YnerpaduoneroBoe u uHPpakpacHoe u3nydeHus. PeHtreHoBckue nyuu. WX mpupona u
CBOMCTBA.

2.TennoBoe U3IIy4EeHUE U €r0 XapaKTepUCTUKH. JIroMrHecieHInsA. XMMHUECKOE JENCTBUE CBETA.
3.Yopasnsiemas siiepHas peakuusi. SepHbId peakTop.

BHUOJIOI'Us

99

Pa3zpean 1.
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HaumenoBanue pa3zaenon Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm YpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
buonorus —
COBOKYITHOCTb HayK
0 >)KMBOH MIPUPOJIE.
Conep:kanue y4eOHOTro MaTepuaa
1. KuBas npupoa kKak 00beKT U3ydeHHs Onooruu. MeTo bl UCCIIeIOBAHMSI )KUBOUM MPUPO/IBI B
ouosorum.
Tema 1.1. 2. Onpenenenuie xu3HU. OCHOBHBIE IPU3HAKU KUBOTO. Y POBHHM OpraHU3alluy KU3HU. MeTo bl 1 !
MeTOJIBI HAY4YHOro HU3YyUCHUA OHOJIOTUN. 3HaueHue OHOJIOTHUMU.
NMO3HAHMSA B OMOJIOIHH. IpakTuYyecKue 3aHsATUS
1. YpoBHU opraHu3anuu )KUBOW MaTepuu. ! 2
CamocTosTeabHas padora: [logroroska pedeparos Ha Temy: «COBpeMEHHBIE METOIbI
UCCIIEIOBaHMsI B OMOJIOTHH. 2 3
Pa3znen 2. Knerka 27
Tema 2.1. Coaep:xanue yueOHOro MaTepuasa 2
Hctopus usydeHus 1. OcHOBHBIE MOJNOXKEHUS KIeTOuHOU Teopun. KieTka - CTpyKTypHO-(QYHKIMOHATbHAS
KIACTKA. (aneMeHTapHas) eAMHULA KU3HU. !
CamocrosiTesibHas pabora: BolnosHeHHEe MMCHbMEHHOTO aHalln3a yueOHO! JIUTepaTyphbl TEME:
«Kierka — anemeHTapHas €AMHNLIA CTPOCHMSI U KHUZHEAESITEIbHOCTH OPraHU3MOB. 2 3
Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJia
CTpoeHue KIeTKH. 1. IIpokapuoTHI ¥ 3yKapHOTHI - HU3LIME U BBICIINE KIETOYHbIE OpraHn3Mbl. OCHOBHBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
2. Knerounoe anpo. @yHkuus a1pa: XpaHEHUE, BOCIIPOU3BEACHUE U TIEpeada HacIeICTBEHHON 5 !
nH(pOpMAaLIUHY, PETYIISIUS XUMUYECKON aKTUBHOCTH KJIETKH.
3. CtpykTypa v PyHKIIUHA XPOMOCOM. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
IIpakTHYeckHne 3aHATHSA:
1. «OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKW». CTpOEHHUE KIIETKH, OCHOBHBIE OPTaHOMIbI U 3 2

uX (QyHKIHH.
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HaunmenoBanue pa3znenos Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm VYpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
2. «CpaBHEHHE CTPOCHUS KIETOK PACTCHUH M KUBOTHBIX». HabltoieHne KiIeToK pacTeHui u
YKUBOTHBIX O] MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAaHUE.
CamocTrosiTesbHasi padora
1. 3anonuuth Tabnuny «CtpoeHre U GyHKIMHU OPraHOU0B KIETKH. 3 3
2. [ToaroroBka pedeparos Ha Temy: «COBpEeMEHHBIE METOJIbI UCCIICIOBAHUS KIETKI.
Conep:xanue yueOHOro MaTepuaJa
1. Heopranuueckue BeliecTBa B cOCTaBe KJIETKH. Posib BOJbI KaK pacTBOPUTEINSI U OCHOBHOT'O
Tema 2.3. KOMIIOHEHTA BHYTPEHHEHN CpeJibl OpraHU3MOB. 4 1
Buosiornyeckoe 2. YrneBoasl ¥ nunubl B kietke. CTpykTypa u Ouonoruyeckue ¢pynkiuu 20 6enko. CTpoeHue
3HAYEHUE HYKJICOTHJIOB U CTPYKTypa nonunykieotuansix nenei JIHK u PHK, ATO®.
XUMIICCKHAX CamocrosiTeIbHas padoTa:
H/ICMCHTOB. 1. BeimosHeHne NTUCHbMEHHO aHalKu3a y4eOHO! TUTepaTyphl, MIPAaKTUYECKUX 33]1a4 U TECTOBBIX 3a/IaHUH > 3
o Borpocam: «Heopranudeckne 1 OpraHUYecKie BEIIeCTBA B OpraHu3mMe denoBeka. OCHOBHbIC
KHU3HCHHO H606XOI[I/IMLI€ COCAMHCHUA: 6€J'IKI/I, YTJI€BOABL, ) XUPbI, BATAMUHbBD).
Tema 2.4. Conep:xanue yueOHOro MaTepuasia
Bupycer u Gakrepuodaru. 1. HexnerouHoe cTpoeHUe, KU3HEHHBIH ITUKII U €r0 3aBUCUMOCTD OT KJIETOYHBIX (DOPM KH3HH. 4 1
2. Bupycs - Bo30yauTenu nH(GEKIHMOHHBIX 3a00JIeBaHMii; MOHATHE 00 OHKOBUpYcaxX. Bupyc
ummyHonedunura yenoseka (BUY). Ipopunaktuka BUY-undexunn.
CamocrosiTesibHas padora:
1. lloaroroBka pedeparos u npe3eHTaIMid Ha TeMy: «BUpycHI - BO30yquTe M HHPEKITMOHHBIX 2 3
3aboseBanuii»; « Bupyc ummynoaedunura yenoseka. [lpodpunakruka BUY-unpexmmm».
Paspea 3.
OpfaHmM 36
Tema 3.1. Conep:xanue ydueOHOro MaTepuaJa:
Opranusm — efiHoe 1esoe. 1. MHuoroo6pasue opranu3MoB. OOMEeH BEIIECTBOM U SHEPTHEH ¢ OKPYKAOIIEH CpeIoi Kak 4

HEO0OXOMMOE YCIIOBHE CYIIECTBOBAHMSI JKUBBIX CHCTEM.
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HaunmenoBanue pa3znenos Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm VYpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
2. CrnocoOHOCTh K CaMOBOCIPOW3BEICHHUIO - OJIHA U3 OCHOBHBIX OCOOCHHOCTEH IKHBBIX
OpraHu3MoB. J{ejeHNe KIETKH - OCHOBA POCTa, Pa3BUTHUS U pa3MHOKEHUS OpraHu3MoB. becrionoe
pa3mHoxkeHue. IlomoBoil mpoumecc u MoioBoe pa3sMHOXEeHHE. OIIOJIOTBOPEHHUE, €ro
OMOJI0rMYecKOoe 3HaYCHHUE.
CamocrosiTesibHasi padora:
1. BrinosHeHne MMCHMEHHOTO aHaM3a YYeOHOU JTUTEPATYPhl U TECTOBBIX 3aIaHHM 11O
Borpocam: «PazMHOkeHnEe opranu3mMoB. MHUTO3 B MEHO3Y. 4 3
2. [loaroroBka pedeparoB u npe3eHtauuii no teme: «Muto3. Menos».
Conep:xanue y4eOHOro MaTepuaJia
Tema 3.2.
Homsmrie 1. ITonsitue 06 MHANBUAYATIEHOM (OHTOT€HE3), SMOPHUOHAILHOM (AMOpUOTeHe3) U 5 .
06 HHAMBH/IYAIBHOM, MOCTAMOPHOHAIBHOM Pa3BUTHH.
IMOPHOHATLHOM U 2. UnpuBuayanbHOE pa3BUTHE UEIOBEKA U €r0 BO3MOXKHbBIE HAPYILIEHUS.
NOCTIMOPHOHATBHOM CamocrosiTeibHast pa6oTa: BeinoiHeHre MMCEMEHHOTO aHAIN3a YUeOHOM JIMTEPATyPHI 110 2 3
PAsBITIH. Teme: «IMOPHUOHAITBHOE U MTOCTAMOPHUOHATILHOE PA3BUTHE OPTaHU3MOBY.
Tema 3.3. Copaepxanne yueOHOro MaTepHuajia
Obme 1. OO1ue peACTaBICHHS O HACIEACTBEHHOCTH U M3MEHUMBOCTHU. [ eHeTHUecKasi TEPMUHOJIOTHS
MNpEaACTaBJICHUA O U CUMBOJIMKA.
HaCJICACTBCHHOCTHU
L TAMeHHHBOCTI: 2.3akoHOMepHOCTH HacienoBaHus. HacnenoBanue mpuszHakoB Yy uyenoBeka. [lonoBble
xpoMocoMbl. CLIEIIJIEHHOE C IT0JIOM HAaCJIEI0BAHHUE. 10 i
3. HacnencrBeHHble O0J€3HM 4YeNOBEKa, WX NPUUMHBI M mpoduinakThka. CoBpeMEeHHbIE
IIPEJICTABJIEHNSI O TEHE U TEHOME.
4. 'eneTnueckue 3aKOHOMEPHOCTH U3MEeHYUBOCTU. Knaccudukanus ¢popM M3MEHYHBOCTH.
5. BnusiHue MyTareHoOB Ha OpraHu3M YeJIOBEKa.
Py0Oexubiii KOHTPOIb Ne3
CamocrosiTesqibHasi padora:
1. BrimorHeHNE MTHCEMEHHOTO aHaM3a Y9eOHOH JTUTEpaTypsl U 10 Bompocy: «OCHOBHBIE 5 3

TCHCTUYCCKUEC TOHATUA, TCPMUHBI 1 CUMBOJIBI.
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HanmenoBanmne pas3aciioB
n TEM

Coneprxanue yueOHOTO MaTepuaa, 1JabopaTopHble pabOTHI M MPAKTUYESCKHUE 3aHSTHS,
camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl)

O0BeM
4acoB

YpoBeHb
OCBOCHUS

2. [ToarotoBuTh pedepaTsl U Mpe3eHTAUUN Ha TeMbl: «MoandukannoHHas ¥ HACJIEACTBEHHAs
M3MEHYMBOCTHY; «KoMOMHATHBHAS N3MEHUMBOCTEY; «MyTallMOHHAS M3MEHYHBOCTDY;
«JledyeHue u npeaynpexIeHue HEKOTOPBIX HACIEICTBEHHBIX 00JIe3Hel uenoBeka» (1o BEIOOpY).

3. Buectu B FJIOCC&pI/II\/'I OCHOBHBIC 'TCHETUYCCKUE ITOHATUSA, TCPMUHBI 1 CUMBOJIBI.

Tema 3.4.
[Ipeamer, 3agaun U METOIBI
CEJIEKIIHH.

Copaeprxanue yuedOHOro MaTepuasia

1. HpeI[MeT, 3aJ1a9d U METOZbI CeICKIINH. | e HeTHISCKHE 3aKOHOMCPHOCTH CCJICKIMH.

2. Yyenue H.M. BaBuiosa o ieHTpax MHOrooOpas3us U MPOUCXOKACHUSI KYJIbTYPHBIX PACTEHUM.

3. buoTtexHosorus, ee 10CTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

IIpakTH4yecKkue 3aHATHS:

1. Pemenue QJICMCHTAPHBIX I'CHCTUYCCKHX 3a1a4.

2. AHanu3 u OLICHKA 3THUYCCKHUX ACIICKTOB Pa3BUTUA HCKOTOPBIX I/ICCJICIIOBaHI/If/'I B OMOTEXHOJIOTUH.

CamocrosiTesibHasA padoTa:

1. IToaroroBka pe(pepaTOB Ha TeMbl: «BnusHue AJIKOI0JIn3Ma, HApKOMaHUHW W KYPCHHSA Ha
HaCJICIACTBCHHOCTLE», ((]_[CHTpLI MHOF006pa3I/I$I U HNPOUCXOKICHUSA KYJIbTYPHBIX paCTeHHﬁ.
I/ICKYCCTBCHHHﬁ OT60p)>; «ccnenoBanus B o0JracT  OMOTEXHOJIOT nn», «l'eHeTHKa U
MCIHUIIHA», «broTexHoJ0rusa U reHHas HWHXCHCPUS — TCXHOJIOTUHN XXI Beka» ( o BBI6OPY).

Pa3nen 4. Bun

18

TeMma 4.1.
DBOIOIMOHHAS TEOPUSI.

Conep:xanue yueOHOro MaTepuasia

1. OBoIIOLIMOHHAS TEOPUS U €€ POJib B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYUYHOMN
KapTHHBI Mupa. Buz, ero kpurepun. [lonmynanms kak CTpyKTypHas €IMHMIA BUAA U DBOJIIOLIHH.

2. Cunrernyeckas Teopus apoitonuu (CTO). JIBrKyIine CUibl 3BOJIIOLUN B COOTBETCTBHUHU C
CTDO. Pesynbrarsl 3Bosronuu. I IpuunHbl BEIMUPAaHUS BUOB.

IIpakTHYecKkHe 3aHATHSA:

1. Onucanue ocobeit Buaa Mo MOpGOIOTHIECKOMY KPUTEPHIO.

Tema 4.2.
Pe3ynbTatel 3BOJIOLMH.

Conep:xanue yueOHOro MaTepuaJia

1.COXpaHCHI/IC MHOFOO6paSI/IH BHUJ0B KaK OCHOBA YCTOﬁqHBOFO Pa3BUTHA 6I/IOC(1)epBI.

2. [TpuunHbI BBIMUpaHUs BUJOB. bruonoruueckuii nporpecc 1 GMOJIOrHYeCKUid perpecc.
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HanmenoBanmne pas3aciioB
n TEM

Coneprxanue yueOHOTO MaTepuaa, 1JabopaTopHble pabOTHI M MPAKTUYESCKHUE 3aHSTHS,
camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl)

O0BeM
4acoB

YpoBeHb
OCBOCHUS

CamocrosiTe1bHas padora:

1. IllogroroButs pedepaTsl U Npe3eHTaun Ha TeMbl: «Y. JlapBHH U ero Teopusi PONCXOXKICHHUS BUAOBY;
«JlokazaTenbcTBa 3BOMIOLMNY; «BlHsHNE ankoroan3Ma, HApKOMaHUH U KypEHHUs Ha HACJIEICTBEHHOCThY;
«enTpsl MHOrOOOpa3zus W MPOUCXOXKISHHUS KyJIbTYpPHBIX pacTeHmin»; «VICKyCCTBEHHBIH OTOOPY;
«UccnenoBanus B obnactu OuorexHonorum»; «['eHeTHKa W MequuuHa»; «BHOTEXHOJOTHS M TeHHas
nmxerepus — texnonorun XXI Bexay (1o BEIOOpPY).

2. BrImonHeHne TICHMEHHOTO aHANHM3a YIeOHO! IUTepaTyphl 1Mo TeMe: «bronormaeckuit mporpecc u
OMOJIOTMYECKUii perpeccy.

Tema 4.3.
['umoTe3sr MPOUCXOXKIEHUS
KU3HHU

Conep:xanue y4eOHOro MaTepuaJia

1. I'unoTe3bl MPOUCXOKICHUS KUZHU. Y CJIO)KHEHHUE KUBBIX OPraHU3MOB Ha 3eMJIe B MPOIECCE
9BOJIIOLIMU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH.

2. I[OKa?,aTe.HI)CTBa poACTBa YCIIOBEKA C MJIICKOIIUTAIOIIUMHU JKUBOTHBIMHU.

IIpakTH4yeckue 3aHATHS:

1. Aranmu3 u OLICHKA PAa3JINYHBIX TUIIOTE3 MPOUCXOKIACHUS JKU3HU.

2. AHamu3 u OLICHKA PAa3JINYHBIX THIIOTE3 IPOUCXOKACHUS UCIIOBCKA.

CamocrosiTesibHas padoTa:

1. BrlmonHEHNE MUCHMEHHO aHaIM3a y4eOHOW JHUTEpaTyphl MO BOMpoOcaM: «IDKOJIOTHUYECKUE
(akToOpbl aHTPONOreHE3a: YCIOKHEHHE MOMYJISIMOHHON CTPYKTYphl BHUAQ, W3TOTOBIIEHUE
OpYAUH TPYyJa, EPEXO0] OT PACTUTEIIBHOIO K CMEIIAHHOMY TUITY IUTaHUs, UCIIOJIb30BAHUE OTHS.
[losiBlIEHUME MBICIUTENBHON JEATEIIBHOCTH W wieHopaslenbHou peun. [IpoucxoxneHue
YEJI0BEYECKUX Pac.

Pazgen 5. DxocucTeMbl

14

Tema 5.1.
[IpenMer u 3a1a4ut SKOJIOTHH.

Conep:xanue ydeOHOro MaTepuasia

1. IIpeameT u 3a7a4u KOJIOTHH: yueHHE 00 IKOJOTHYecKnX (pakTopax, ydeHue o cooOIecTBax
OpraHU3MOB, YUeHHE 0 Onocdepe. DKonorundeckre HakTopbl, 0COOCHHOCTH WX BO3JEHCTBHUS.

2. Dkonoruyeckas xapakrepuctuka Buaa. [lonarue 06 sxonoruueckux cucremax. Llenu
NUTaHus, Tpouyeckre ypoBHU. BHOreoeHo3 kak skocucTema.
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HaumenoBanue pa3zaenon Copepxanue yueOHOro MaTepuana, 1abopaTopHble pabOThl U MIPAKTUYECKHUE 3aHATHS, Ob6beMm YpoBeHb
U TEM camoCTosITeNIbHAsl paboTa 00yJaroIUXCsi, KypcoBasi paboTa (MPOEKT) (eciu npedycmompeHvl) 4acoB OCBOCHUS
IIpakTunyeckue 3aHATHSA
1. CocraBiieHue cxeMm Iepeiadu BeleCTB U SHepTruu (1ierneil muTaHus). 2 2
Tema 5.2. Copaeprxanue yuedOHOro MaTepuajia
buocdepa - rnodanbhas 1. Yuenne B. U. Bepnanckoro o 6uochepe. Poris xxuBbix opranuzMoB B 6uocdepe. buomacca.
JrocHeTeMa. 2. buonorudeckuii KpyroBopoT (Ha MpUMepe KpyroBopoTa yriepoza). 4 1
3. OcHoBHbIE HampaBIeHUS BO3ACHCTBUS YellOBeKa Ha Ouocdepy.
4. Tpanchopmaiys ecTeCTBEHHBIX SKOJIOTHUeCKUX cucTeM. OCOOEHHOCTH arpo3KOCHCTEM
(arpo1ieHO30B).
HpaKanecKne 3aHATUA
1. CpaBHI/ITCHBHaH XapaKTCpUCTHUKA IPHUPOJHBIX S3KOCUCTEM U arpO3KOCUCTEM CBOE MECTHOCTH.
CocraBneHue cxeM IMepeaadn BEIIeCTB U YHEPTruH (Lierel MUTaHus;).
2. Pemienue 3konorudyeckux 3a1ad. AHaIu3 U OIIEHKA MOCIeICTBUN COOCTBEHHOM 1eATeIbHOCTH 2 2
B OKpYXaroIieu cpene, ro0aabHbIX 9KOJOTHYECKUX MPOOJIeM U MyTel X pelieHusl.
PyOexnblii KOHTpPOJIbL Ne 4
CamocrosiTesibHas padora:
1. BrinmosHeHHE MTUCEMEHHO aHaIN3a yueOHOM JIMTepaTyphl M TECTOBBIX 3aJJaHUI IO BOMPOCAM:
«Qxonoruyeckue GaKkTOphbl U UX BIUSHHUE HA OPTaHU3MBD»; «MeXBUIOBBIE OTHOIICHHUS: 2 3
Mapa3suTH3M, XUITHHYECTBO, KOHKYPEHIIHS, CUMOHO03»; «3alOBEIHUKH U 3aKa3HUKHU Poccumy».
JAudpepeHunpoBaHHbIN 3a4eT 2
HUTOroO: 201
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3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCIUTIIMHBI
3.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Peanuzauust nporpaMMbl JUCHUIUIMHBL TpeOyeT Hamuyus y4eOHOro

KaOuneTa «ODUBHUKNY.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCA/I0YHBIE MECTAa MO KOJUYECTBY 00YUYaIOUTNXCS;

- pabouee MecTo mpenojaBaTess (CTOJ, KOMIIBIOTEp, HHTEPaKTUBHAS JOCKA);

- HarjsgHele mocobus (Y4yeOHUKHM, OINMOPHBIE KOHCIEKTHI-IIJIAKaThl, CTEHJbI,
KapTOUYKH, pa3IaTOYHbIA MaTepua, KOMIUIEKThI 1a00paTOpHBIX padoT);

TexHuueckue CpCaACTBa 06y‘I€HI/I5{:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUCHUEM;
- naboparopus (pusmar);

- MYJIbTUMEIUNHBINA IIPOEKTOP;

- IPE3EHTALNH.

3.2. UudopmannonHoe odecnevyeHne 00yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

l.

Aizennion, A. E. ®Ousuka: y4eOHMK ¢ TPAKTUKYyM ISl CPEIHEro
npodeccuonansHoro ob6pazoBanusi / A. E. Aizennon. — Mockaa:
N3natensctBo FOpaiit, 2019. — 335 ¢. — (IlpodeccnonansHoe 0Opa3oBaHue). —
ISBN 978-5-534-00795-4. — Tekcrt: anexktponusiii // DbC FOpaiit [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/436537

['opnau, B. B. ®u3uka: yaebHoe mocobue jis cpeTHero mpodheCcCHOHAIBHOTO
obpazopanus / B. B. I'opnau. — 2-e u3 ., ucnp. u gon. — Mocksa: 3gaTenscTBo
FOpaiit, 2019. — 215 c. — (Ilpodeccuonansuoe oopazosanue). — ISBN 978-5-
534-09366-7. — Tekct: osnektponubii // ObC IOpaiit [caliT]. -—
URL.: https://www.biblio-online.ru/bcode/438590

[Mpomkun, C. C. MexaHuka, TepMOJMHAMHUKA WU MOJEKYJspHas (Qu3MKa.
COopHuk 3agad: ydyeOHOe mocoOue g cpeaHero MpodecCUOHATBHOrO
obpazopanus / C. C. Ilpomkun, B. A. Camoneros, H. B. Humenckuii. — 2-e
u3d., ucnp. u gon. — Mocksa: MzmarensctBo HOpaiit, 2019. — 467 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-04774-5. — Tekcr:
anektpouubii  // OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/438839

Bacunesckas, E. . Heopranudeckast xumus [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue / E. U. Bacunesckas, O. U. Ceuko, T. JI. llleBrioBa. — DnekTpoH.
TEKCTOBBIE  JaHHBIE. —  MuHck: PecnyOnukaHCKUH ~ HMHCTUTYT
npodeccuonansuoro odpazosanusi (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pexxum goctyma: http://www.iprbookshop.ru/67664.html

Kum, A. M. Oprannueckasi XuMusl [ DJIEKTPOHHBIN pecypc|: yueOHoe rmocooue
/ AM. Kum. — DnektpoH. TekcToBble gaHHbie. — HoBocubupck: Cubupckoe
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YHUBEpPCUTETCKOE u3narensctBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum nocryna: http://www.iprbookshop.ru/65281.html

Kosznosa W.U., buonorus [Dnekrponusiit pecypc] : yueonuk / .M. Koznoga,
W.H. Bonkos, A.I'. Myctadun - M. : [DOTAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6 Pexum JOCTyIIA:
http://www.studentlibrary. ru/b001</ISBN9785970434406 html

Jleryra, C. H. ®usuka [DnekTpoHHbIN pecypc]: yuebHoe mocodue / C. H.

Jleryta, A. A. Yakak. — DJEKTpPOH. TEKCTOBbIe AaHHble. — OpeHOypr:
Openbyprckuit rocyz[apCTBeHHLIﬁ ynuepcutet, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. Pexxum JOCTyTa:

http://www.iprbookshop. ru/78852 html

XamutoBa, A. U. Opranndeckas xumus s cTyeHToB CIIO [DnekTpoHHbIN
pecypc]: yuebnoe nocodue / A. N. Xamutona, T. E Byceiruna, JI. P. Caduna.
— OJIeKTpoH. TekcToBble AaHHble. — Kazanp: Ka3aHCkuii HallMOHAJIbHBIN

UCCIIEIOBATENbCKUI TEXHOJIOTHUECKU yHUBepcuTeT, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum poctyma: http:// www.iprbookshop.ru/80239.html

I[OHOJIHHTCJII)HLIG HCTOYHHUKHU:

l.

Ponnonon, B. H. ®usnka mis koiutemxkeii: yueOHoe mmocodue I CpeIHEro
npodeccuoHanbHoro oo6paszoanuss / B. H. PoawonoB. — Mocksa:
M3patensctBo HOpaiit, 2019. — 202 c. — (IlpodeccnonansHoe 00pa3zoBaHuE). —
ISBN 978-5-534-10835-4. — Texkcrt: anextponusiii // 9bC FOpaiit [caliT]. —
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JTUCLHUTIJIMHBI

Kontpoir ® oOmeHka pe3ylbTaToB OCBOEHUS  Y4€OHOM  JAMCIUIUIMHBI
OCYUIECTBIISIETCS MPEToAaBaTeIeM B MPoIiecce MPOBEACHUS MPAKTHUECKUX 3aHITHIM
U J1abOpaTOpHBIX padOT, TECTUPOBAHMS, & TAKKE BBIMOJHEHUS OOYYAIOIIMMUCS
WHUBUYyaIbHBIX 33IaHUM, POEKTOB, UCCIICIOBAHUH.

@opMBbI U METOIbI KOHTPOJIS
U OIIeHKH Pe3yJbTaTOB
o0yueHust

Pe3ysabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

® JIMYHOCTHBIE:
- YCTOWYHMBBIM UHTEPEC K UCTOPUHU U TOCTUKEHUSIM
B 00JIaCTH €CTECTBEHHBIX HAYK, YYBCTBO TOPAOCTU
34 pOCCHMCKHE €CTECTBEHHBIEC HAYKH;
- TOTOBHOCTb K NPOJOJDKEHUIO OOpa3oBaHUs,

IIpoBepka BHEAyJUTOPHOU
CaMOCTOSITENIbHOM paboThI,
3aIuTa JOKJIA/I0B,
pedeparoB, myOInyHOE
IIPEACTaBICHUE

IIPE3CHTALUH,
UCIIOJIb30BAaHUEM 3HAHUM B 00JACTH €CTECTBEHHBIX TECTHPOBAHME, IPOBEPKA

MOBBIIICHUIO  KBaIMU(PUKAUUU B  U30paHHOU
npo¢ecCUOHaIbHON JEATEIbHOCTH C

HayK; MPaKTUYECKUX padoT,

- O0OBEKTHUBHOE OCO3HaHHE 3HAYUMOCTH | PEUTHHIOBBIA KOHTPOIIb,
KOMITETCHIIUI B 00JIACTH €CTECTBEHHBIX Hayk jyist | TPOMCEKYTOTHAA
YelOBeKa M OOLIECTBA, YMEHHE HCIIONB30BATh | o1 cC Al
TEXHOJIOTUYECKHUE JOCTHXKEHUS B 00J1acTU (PUBHKH,
XUMUU, OMOJIOTUM JJIsI TIOBBIIIEHUS COOCTBEHHOTO
UHTEJUICKTYaJIbHOTO pPa3BUTHS B  BBIOpaHHOMN
npodeCCUOHAIILHON JIeATEIIbHOCTH;

- YMEHUE MPOAHATU3UPOBATH TEXHOTECHHBIE
MOCJIEACTBUS 111 OKpY>Karollel cpe/ibl, ObITOBOM U
MIPOU3BOJICTBEHHOM JEATEIHOCTU YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSTEJIbHO J0ObIBaTh HOBBIE
Ui ce0si  eCTEeCTBEHHO-HAy4YHbIe 3HAHUS C
WCMONB30BaHUEM IS 3TOr0  JOCTYIHBIX
HMCTOYHUKOB MH(POPMAIINH;

- YMEHME YIPaBIKATh CBOEH II03HABATEIbHOMN
NEeATEeIbHOCThIO, TTPOBOJUTH CaMOOIICHKY YpPOBHS
COOCTBEHHOT'0 MHTEJUICKTYJIbHOTO Pa3BUTHS;

- YMCHHME  BBICTpaWBaTh  KOHCTPYKTHBHBIE
B3aMMOOTHOIIICHHS B KOMaH/IE 110 PEIICHUIO OOIIHMX
3a71a4 B 00J1aCTH €CTECTBO3HAHHS;

® METANPECAMETHBIC:
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- OBJIaJICHUE YMEHUSMU U HABBIKAMHU Pa3TUYHBIX
BUJIOB  TIO3HABAaTEIbHOW  NIEATENTBHOCTH IS
M3YyYCHHMS  Pa3HBIX  CTOPOH  OKPYXaIOIIEero
€CTECTBEHHOTO MUPA;

- TMPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUS
(HaOmrozieHusl, HAYYHOTO OJKCIIEPUMEHTA)  JJIs
U3y4CHUs Pa3IMYHBIX CTOPOH
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, C KOTOPBIMU
BO3HUKAaEeT HEOOXOTUMOCTh  CTaJKHUBaThCS B
npodeccuoHaabHOU chepe;

- yMEHHE OmNpeneisaTh IeMM ©  3aJadu
NEeSATETBbHOCTH, BBIOMpATh CpeACTBA IS HX
TOCTIDKCHUSI Ha TPAKTHKE;

- YMEHHE UCIIOJIb30BATh Pa3IUYHbIE HCTOYHUKH JIJIS
HOJyYeHUs] €CTECTBEHHOHAay4YHOH MH(pOpMauuu U
OLICHMBATh €€ JIOCTOBEPHOCTb I JIOCTHIKCHUS
IIOCTABJICHHBIX LIEJIEH U 33]1a4;
® mnpeAMeTHBbIE:

- cpopMHUPOBAHHOCTH NPEACTABICHUN O LIETOCTHOMN
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MUPA,
MpUPONE KAaK €AUHOM IEJOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YEJOBEKa, MPUPOJbI U OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacmTadbax
Bcenennoi;

- BJaJ€HUE 3HAaHUSAMU O Haubosee BaXKHbBIX

OTKPBITUSAX W JOCTIDKCHHMSIX B 00JacTH
€CTECTBO3HAHMS, IIOBJIMSBIINX HA DBOJIOLHIO
MIPEJICTaBJICHHI O PUPOJIC, HA Pa3BUTHE TEXHUKH U
TEXHOJIOTH;

- chopMHpPOBAaHHOCT,  YMEHHS  IPHUMEHSTH
CCTECTBCHHOHAYYHbIC 3HAHHUS I OOBSICHCHHUS
OKpY)KaIOIIUX SIBICHUH, COXPAaHEHUsS 3JI0POBbS,
oOecrieueHUsT 0E30ITaCHOCTH JKHU3HEIESTEILHOCTH,
OepexHOTO OTHOIIICHUS K npupoze,
paIMoOHaIbHOIO PHUPOJIONOIL30BAHUS, a TaKKe
BBITMIOJTHEHHS POJIM TPAMOTHOTO MMOTPEOUTEIIS;

- ¢c(hopMHPOBAHHOCTh MPECTABICHUNH O HAYYHOM
METO/IC TIO3HAHMS MTPUPOJIBI U CPEACTBAX U3YyUCHUS
Meramupa, MakpoMHpa W MHKPOMHUpA; BIIAJICHUC
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npreMaMd  €CTECTBCHHOHAYYHBIX HaOJIIOICHUIA,
OTIBITOB, UCCJICOBAHUIA M OIICHKU JTOCTOBEPHOCTH
IOJIYYCHHBIX PE3yJIbTaTOB;

- BJIaJICHUE MOHATUHHBIM anmapaTom
€CTECTBEHHBIX HAyK, TO3BOJIIONINM II03HABATh
MHUD, Y4aCcTBOBATh B JTUCKYCCHSIX 10
€CTECTBEHHOHAYYHBIM BOIIPOCaM, HCIIOJIb30BaTh
pasIu4yHbIC  WCTOYHHUKH  HMHpOpMANUd s
IOJITOTOBKH  COOCTBEHHBIX pPAa0OT, KPUTHYECCKHU
OTHOCUTBhCA K coobmienusasM CMMU, conepskarium
Hay4YHYI0 HH()OpMaIHIO;

- cpOpMHUPOBAHHOCTH YMECHHI TOHUMATh
3HAYUMOCTh €CTECTBCHHOHAYYHOTO 3HAHUS JIJIS
Ka)kKJIOro 4YeJIoBeKa HE3aBUCHUMO OT €T0
npodeCCUOHATILHON JeATEIbHOCTH, Pa3JIniaTh
(haKThI U OLICHKH, CPAaBHUBATh OIEHOYHBIC
BBIBO/IbI, BUJETh UX CBS3b C KPUTEPHUSIMHU OIEHOK U
CBSI3b KPUTEPHUEB C ONPEACICHHON CUCTEMOM
IIEHHOCTEH, 0OIMX 3a/1a4 B 001aCTH
€CTECTBO3HAHMSL.
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