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1. HACIIOPT PABOYEW IPOIPAMMbBI YUEBHOWM JUCIIATLIAHBI
«ECTECTBO3HAHHE»

1.1.06s1acTh NpuMeHeHnsi pado4eil NPOrpamMMmbl.
[Tporpamma yuebno# nucturumabl sBisercs yacteto [IIICC3 B coorBercTBUU ¢ PT'OC 110
crnenuainbHocty CI1O 43.02.10 Typusm.

1.2. MecTo TMCUHMIUIMHBI B CTPYKTYpPe OCHOBHOW Npo(eccCHOHaIbHON 00pa3oBaTEIbHOM
POrpaMMBbl: JTUCIUILUIMHA BXOAUT B CTPYKTYpy 0011e00pa30BaTeabHOr0 HUKIa, u3yvyaerca B 1 u 2
ceMecTpax 00y4eHusl.

1.3. Ie1u ¥ 3a1a44 AMCHUILUIMHBI — TPEOOBAHMS K Pe3y/IbTaTaM OCBOCHUS TUCIUILINHBL:

Lenp AMCOMINIMHBI: OCBOCHUE 3HAHUM O COBPEMEHHOW €CTECTBEHHO - HAyYHOW KapTHHE
MHpa ¥ METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO ¢ HanOoJiee BaXKHBIMU UICIMHU U TOCTHKEHUSMH
€CTECTBO3HAHMS, OKA3aBIINMU OINIPEACIAIONIEE BIUIHAE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHM.

3agauu AUCHMIIMHBI:

1) oBinasgeHue yMEHUSMH NPUMEHSATH IIOJIyYCHHbIE 3HAHUS s OOBSICHEHUS SBJICHUMN
OKpPYXKAaIOIIeTO MHUpA, BOCIPHATHS HWHPOPMALMU ECTECTBEHHO - HAyYHOTO M CIEHUAIBHOTO
(mpoeccOHAIBHO 3HAUYMMOIO) cojepxkaHus, noiaydaemoit u3z CMMU, pecypcoB HWHTepHera,
CIIEMAJIbHON ¥ HAYYHO-TIOIIYJISIPHOW JIUTEPATYPBHL;

2) pa3BUTHE UHTEJUIEKTYaJbHBIX, TBOPYECKHX CIIOCOOHOCTEH W KPUTUYECKOTO MBILIUICHUS B
XOJie IIPOBENCHHMs IIPOCTEUIINX MCCICAOBAaHUM, aHANW3a SIBJICHUM, BOCHPUATHS U MHTEPIPETALUN
€CTECTBEHHO - Hay4HOH uHpopMaruy;

3) BocnuTaHue YOEXKJEHHOCTM B BO3MOXHOCTM IIO3HAHMSI 3aKOHOB IPHUPOABI U
WCIIOJIb30BAaHUsl JIOCTHJKEHUN €CTECTBEHHBIX HAyK Ul Pa3BUTHS LUBMUIU3ALUU WM IOBBILICHUS
KAaueCTBA KU3HH;

4) mpuMeHEHHe €CTEeCTBEHHO - HayYHBIX 3HaHUM B NPOPECCHOHATIBHOM AEATENbHOCTH U
IIOBCEIHEBHOM JKM3HM Juid oOecredeHHs O€30IacHOCTH  JKHU3HENEATEIbHOCTH; TI'PaMOTHOTO
MCII0JIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3J0POBBS, OKPYKAIOLIEH CPEbI.

B pe3ynbraTe 0cBOSHUS AUCHUIUIMHBI O0yYarOIUICs JOIKEH YMeTh:

- IPUBOJUTH MPUMEPHI SKCIEPUMEHTOB M HAOJIOJCHUH, 0OOCHOBBIBAIOIINX: CYILIECTBOBAHUE
ANIEKTPOMATHUTHOIO IMOJISI M B3aWMOCBSI3b JJIEKTPUYECKOIO M MAarHUTHOTO IIOJIEH, BOJIHOBBIE W
KOPITYCKYJISIpHBIE CBOMCTBa CBeTa, HEOOPATUMOCTh TEIUIOBBIX IPOLIECCOB, 3aBHCHMOCTH CBOMCTB
BEILIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCHMOCTb CKOPOCTH XHMHUYECKOW PEAKIUN OT TEMIEPATYPHI U
KaTaJlu3aToOpoB, KJIETOYHOE CTpPOEHHE KHUBBIX opranusmoB, posnb JHK, xak Hocurens
HACJIEACTBEHHOW HMH(OpMAIMK, 5SBOJIOLUIO JKUBOM MpPHUPOJABI, NPEBpAIlEHUs DHEPIUU U
BEPOSITHOCTHBIN XapaKTep MPOLECCOB B XUBOM U HEXUBOU INPUPOJE, B3aUMOCBI3b KOMIIOHEHTOB
HKOCHUCTEMBI, BIMSHUE JACSITEIBHOCTH YEIOBEKA HA IKOCUCTEMBI;

- OOBSICHATH NMPHUKIJIAHOE 3HAYEHNE BAXKHEUIINX JOCTH)KEHUH B 00JIACTH €CTECTBEHHBIX HAYK
JUIS: pa3BUTHUS DHEPIrEeTUKH, TPAHCIIOPTA U CPEACTB CBS3H, NOJYYECHHS] CHHTETHYECKUX MaTEpHAJIOB C
3aJJaHHBIMHM CBOMCTBAaMH, CO3/IaHHsI OMOTEXHOJIOTUH, JIeYeHUsI MHPEKIIMOHHBIX 3a00JI€BaHUN, OXPaHbI
OKpYKarolle Cpeibl;

- BBIABUIATh THUIIOTE3bl U IIpeUlaraTb IIyTH HMX IPOBEPKHU, JENAaTh BBIBOABI HAa OCHOBE
AKCIEPUMEHTAJIbHBIX TaHHBIX, IPECTABIEHHBIX B BUE rpaduka, TaOIUIIbI UM AUArPAMMBI;

- paboTaTh C €CTeCTBEHHO-Hay4yHOH WH(opMmauuel, conepxaiieiica B coobmenusx CMU,
MHTEpPHET-pecypcax, Hay4yHO-NOMYJSPHOM JIMTEepaType: BIANETh METOAAMH TIOMCKA, BBIIEIATH
CMBICJIOBYIO OCHOBY U OILIEHMBATh JOCTOBEPHOCTh HH(POPMALIUU

- HCIIOJIb30BAaTh MPHOOpETEHHbIE 3HAHWA U YMEHHUS B MPAKTHUUECKON [eATEIbHOCTH H
[IOBCEHEBHOM KU3HH.

B pe3ynpTare ocCBOCHUS AUCIUTUTHHBI 00YJAIONTUICS JOKEH 3HATh:

- €CTECTBEHHO-HAY4YHBIM METOJ II03HaHUsA, 3aKOHbI HbIOTOHA, TeInoneHTpuIecKas cucrema
MHpa, 3aKOHBl COXpaHEeHHs HSHeprum W uMmnyinbca, MKT, 3akoHBl TepMOAMHAMUKH,
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JJIEKTPOMAarHUTHOE TIOJ€, MEXaHHYEeCKHEe M DJIEKTPOMAarHUTHBIE BOJIHBI, HHTEephEepeHuns,
mudpakusi, KBAHT, CTPOSGHHWE aTOMa, XUMHYECKas peakius, NEpPUOAMYSCKUN 3aKOH,
nepuoANYecKas cucTeMa XMMHUECKHUX 3JIEMEHTOB, MaKpOMOJIEKyJIia, OelloK, KaTanu3aTop, epMeHT,
kietka, nuddepenmuanus kiuerok, JIHK, Bupyc, Omonorudeckas 3BoIONHs, OHOpazHOOOpasme,
OpraHu3M, MONyJsIus, 3KocucTemMa, ouocdepa, caMoopranusaius;

- BKJIQJI BEIMKUX YYEHBIX B (POPMUPOBAHUE COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHBI
MUDA;

- BIUSHUSI HA OPTaHU3M YEJIOBEKa JJICKTPOMATHUTHBIX BOJIH M PAIUOAKTHBHBIX HU3ITy4CHUMH;
sHeprocOepekeHus; 6€30MacHOr0 HCIOJIb30BAHUS MaTEpHaioB M XUMHUYECKUX BEIIECTB B OBITY;
npoUIaKTUKU HH(PEKIUOHHBIX 3a00JeBaHHi, HUKOTHHOBOW, aJKOTOJBHOW W HapKOTHYECKOM
3aBUCHMOCTEHN; OCO3HAHHBIX JIUYHBIX ACUCTBUH 10 OXPAHE OKPYKAIOIIEH CPEbI.

1.4. PexoMeHayemMoe KOJIUYECTBO YaCOB HA OCBOEHHE NMPOrPaMMbI 1M CIIUILJIMHbI:

- MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocs 128 gaca, B TOM 4yHce:

- 00s13aTeNIbHON ayTUTOPHOM Y4eOHON Harpy3Kku oOydJaromierocs86yaca;

- CaMOCTOSATEIbHON PabOTHI 00yuarorerocs 38+44acoB, B TOM YKCIIe KOHCYJbTAIUH.



2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1 O0beM y4eOHOM NTMCHUIIMHBI U BUAbI YU4eOHOI padoThI

Buna yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yueOHas Harpy3ka (scero) 128
Oo0s3aTesbHAsI AyIUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 86
B TOM YHCIIE:

Teopernueckoe 00ydeHue (JCKIUN) 86
[TpakTrueckas pabota (ceMHUHAPHI) -
CamocrosiTeibHas padora odyuaronierocst (Bcero) 38
B TOM YHCJIEKOHCYJIbTAIUN: 4

HPOMBchyMOllHa}l ammecmauun

1 u 2 cemecmpul




2.2 TemaTnueckuni miad u coaepxxkanue yueonou qpucuunianabl ECTECTBO3ZHAHUE

Ounasn popma odyuenusn

HauMmenoBanmue
pa3aesioB U TeM

Copep:xanue y4eOHOro MaTepUAaIa, IPAKTHYECKHE 3AHATHS, CAMOCTOSITEIbHASA
padora o0y4aromuxcs.

Maxkcum.yueOHast

HArpy3Ka CTyJeHTa, 4ac

Oo6vem uacoe

Jlekuun

JlabopaTtopHbie
IIpakTHyeckue

CamocrosTeJbHAs

Paznen 1.du3zuka

48

Mexanunka

1. BBenenne. OcHOBHBIE HAYKH O TIpUpoAe ((PU3uKa, XUMHsI, OMOJIOTHS), UX CXOACTBO
u orauuus. EcTecTBEHHO-HAayuHBIH METOJ MO3HAHHUA U €ro COCTaBJISIOIINE:
HaOII0/ICHNE, N3MEPEHHE, SKCIIEPUMEHT, THIIOTE3a, TEOPHSL.

2. Mexanndeckoe ABUIKCHHUC, €I'O OTHOCHUTCIIBHOCTB. 3aK0HEBI JquHaMuku HeroToHa.

3. Cuibpl B TIpUPOJIE: YNPYroCThb, TPEHHE, CHJIA THKECTU. 3aKOH BCEMUPHOTO
TaroteHusi. HesecoMocTs.

4. Hmnynbc. 3aKOH COXpaHEHUS HMIIYJIbCa M  PEAKTUBHOE  JIBUJKEHUE.
ITorenumanpHas U KWUHETUYECKAs DHEPTUs.

5. 3akoH COXpPAaHCHUA MEXaHUYECKOH OHCPTHUHU. PaGora u MOIIIHOCTb.

6. Mexanuyeckue kosiebanus. Ilepuox u wactota KosiebaHui. MexaHUUecKue
BOJHBL. CBOMCTBAa BOJIH. 3BYKOBBIE BOJIHBI. YJBTPAa3BYK W €r0 HCIIOJIb30BAHHME B
TEXHUKE U MEIHIINHE.

12

MounekynspHas
¢buzuka

1. MonekynsapHoe cTpoeHHE BelecTBa. Macca M pasmepbl Mosekyid. TeroBoe
JNBHKeHHe. TemmepaTypa Kak Mepa cpeJHel KWHETHYECKOW SHEPrUH YaCTHIL.

18

18
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2. OOBsicHEHHE arperaTHbIX COCTOSHHM BelmiecTBa U (Da30BBIX NEPEXOIOB MEXKIY
HUMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX IPEICTaBICHUH.

3. Uneanbublii ra3. Ypasuenue Menjeneera — Knanelipona .

4. Wzomponeccel. 3akoH ABoraapo. 3akoH JlaibToHa. YpaBHEHUE COCTOSIHUS
UIeaIbHOTO ra3a.

5. 3aKOH COXpaHEHMsI SHEPTUU B TEILIOBBIX MPOIIECCAX.

6. HeoOpatumblii XapakTep TEIUIOBBIX MpOLECCOB. TeIIOBbIE MAIIUHBI, HX
MIPUMEHEHUE.

7. DKonoruyeckue MpoOJieMbl, CBSI3aHHBIC C MPUMEHEHHEM TEIUIOBBIX MAIIWH, U
npobieMa SHEProcOePeIKECHHUS.

DNEeKTPUYECTBO U 1. DnexTpudecKkue 3apsapl U UX B3aUMOJICUCTBHUE. DIEKTPUIECKOE TMOJIE. 18 18 |12
MarHeTu3M
2. IIpOBOAHMKY U U30JISTOPBI B AJIEKTPUUYECKOM I10JIE.
3. TloctosiHHbIN snekTpuyeckuil Tok. Cuia TOKa, HANpSKEHHE, SJIEKTPUUECKOE
COIPOTHUBIICHUE.
4. 3akon OMa ni1s ygacTka 1end. TermioBoe JeiCTBUE SJIEKTPUUECKOro TOKa U 3aKOH
Jxoyns-Jlenna.
5. MarautHoe 1nojie TOKa U JEHCTBHUE MArHUTHOIO TMOJS Ha IPOBOJHUK C TOKOM.
DNeKTpOABUTATEb.
6. SIBieHnE IIEKTPOMArHUTHONW MHAYKLUHHU. DJeKTporeHepartop. IlepemeHHBbIN TOK.
[Tonyuyenue u nepegaya 3J1€KTPOIHEPTUU.
7. OnekTpomMarHuTHele BOJHBL. PaguocBs3se u  TeneBuaeHue. CBerT  Kak
JIEKTPOMAarHuTHas BOJIHA.
OnTuueckue siBienus. | 1. Uatepdepenuus u qudpaxius ceera. 18 18 |12

Crpoenue atoma u
KBAaHTOBas (pU3UKa

2. FeOMGTpI/I‘-IeCKaH OIITHKA. 3aKOHBI OTPAXKCHUSA U IIPCIIOMJICHHUA CBCTA. JIuH3BI

3. ®otoaddekT u KopmyCcKyJIsipHbIE CBOMCTBA cBeTa. Mcmonb3zoBanue porodddexra
B TEXHHUKE.




4. CrpoeHue aroMma: IUIaHeTapHass Mojedab W Mmoneidb bopa. I[lornomenue u
ucrmyckanue cBeta aroMoM. KBanroBanue osHepruu. IlpunHnun neictBus u
HCI0JIb30BaHUE JIa3epa.

5. CTpOGHI/IC dTOMHOI'O s1pa. Pa,I[I/IoaKTI/IBHLIe HU3IY4YCHUA U HUX BOSI[CIZCTBHG Ha
JKUBBIC OpTraHHU3MBI.

6. :‘)HepFI/IH pacCiliCIuICHUA aTOMHOI'O sAApa. H,I[CpHaf[ OHEPIeTUKAa U 3KOJIOTrMYECKHEC
HpO6HeMH, CBA3aHHBIC C €€ NCIIOJIb30BaHHECM.

Paznea 2. 34 34 |22 12
Xumus ¢
3J1eMeHTaMH
IKOJIOTHH
XUMHUYECKHE 1. Ilepuoanueckasi cucteMa xumudeckux snemeHToB .M. Menneneena. 12 12 |8 4
CBOMCTBA U -
NpeBpareHus 2. UCBHSB MEXJly CTPOCHHMEM »JJIEKTPOHHOW O0OOJIOYKM aToMa M XMMHUYECKUMHU
BEIIECTB. CBOMCTBAMM 3JIEMEHTA
Heoprannyeckue 3. [Ipupona xumuueckoil cBsizu. KoBaneHTHas CBs3b: HEMOJSAPHAS U TOJISPHASL.
COEIUHEHMUSI.
4. Vlonnas cBsi3b. KaTnons! u annoHsl. Mertayumnueckas cBsi3b. BogopoiHast CBs3b.
5. Kpucrannndeckue peleTKy BEECTB C Pa3IMYHbIMU BUIaMU XUMHUYECKOH CBSI3H.
6. Xumnyeckas peakuus. CKOpoCTh peaku U (PaKTOpbl, OT KOTOPHIX OHA 3aBHCHUT.
TennoBoii 3¢ ekt XxumMuuecKkoi peakii. XMMUYECKOe paBHOBECHE.
Oprannyeckue 1. Teopus CTpOEHMSI OPraHUYECKUX COCTMHEHUH. YTIIEBOAOPOIBI. 10 10 |8 2
COEIMHEHUS
2. Kucnoponconepxaiue OpraHn4eckiue CoeAMHEHHUS.
3. A3oTcoaepikalue OpraHnyecKue COeAMHEHUSI.
4. Ilonumepsl.
XHUMHS ¥ OpraHu3M 1. Xumudeckue 31eMEHThI B OpraHu3Me yesnoBeka. Opranndeckre 1 Heopranmdeckue | 4 4 2 2

YECJI0BCKa

BCIICCTBA. OCHOBHBIC KH3HCHHO HCO6XO,Z[I/IMBIC COCIMHCHUA: 6CJ'IKI/I, YTJICBOJBI,
KHUPbI, BATAMUHBI.




2. CrpoeHue OEITKOBBIX MOJICKYJ. YTJIEBOAbl — TJIABHBIM HWCTOYHHK DJHEPTUU
opranusma. Posib XupoB B opraHu3Me, X0JIeCTEPHH.

Bona u pactBopsl Bona Bokpyr Hac. ®usznueckue M XUMHYECKHE CBOICTBa BOJbl. PacTBOpeHnue |4 4 2 2
TBEpPABIX BEUIECTB W ra3oB. MaccoBasi J0Jisl BEIIECTBa B PAacTBOpPE KakK CIOCOO
BBIpQXXEHUSI cocTaBa pacTBopa. Boanele pecypcel 3emiu. KauecTBo BOABI
3arps3HUTENH BOJBI U CIIOCOOBI OUUCTKH.
XKectkas Bona u ee ymsaruenue. OnpecHeHUe BOJBL.
XUMHUYECKUE 1. Xumuyeckuii coctaB Bo3ayxa. Atmocdepa u kiaumar. O30HOBBIC JIBIpHL |4 4 2 2
IIPOLIECCHI B 3arpssHeHne atMoc(epsl U €ro UCTOYHUKH.
arMocdepe
2. Kucnorsasle noxau. Kucinorsl n menouun. [lokazaTens KHCIOTHOCTH pacTBOPOB
pH.
Paznen 3 26 26 |16 10
buonorus ¢
3J1eMeHTaMH
IKOJIOTHH
Hawubomnee oOmue [Tonsitue <«oku3HB». OCHOBHBIC NMPU3HAKU KUBOTO: MUTAHUE, JIbIXaHUE, BbIACIeHueE, |10 10 |6 4
MPEICTABIICHUS O pa3ipaXuMoOCTh, MOJBHKHOCTb, pa3MHOXKEHUE, pocT u paspurue. [lonarue
KU3HU «opranuzm». PazHooOpasue xKUBBIX OPraHU3MOB, IPUHIIMIIBI UX KJIACCU(PHUKAIUH.
2. Knerka — eluHUIA CTPOEHUS U KU3HEICATEIbHOCTH opraHnuzMa. OOMeH BeIeCTB
U IIpEBpAIllCHUE SYHEPTUH B KIIETKE.
3. Monexyna JHK — Hocutens HacieAacTBeHHOW uHQopManuu. YpOoBHU
OpraHW3alyM KUBOW IPUPOABL: KIETOYHBINA, OPraHU3MEHHBbIN, HAJOPTaHU3MEHHBIN.
OBONIOIUS )KUBOTO.
4. JIBMKyIIME CUJIbI 3BOJIOLUU: HACIEACTBEHHOCTb, U3MEHYUBOCTb, €CTECTBEHHBII
oT60op.
DBOIIOLIMOHHOE 1. OOmras xapakTepPUCTHKA OMOJIOTHH B JIOJAPBUHOBCKHM MEPUOI. 10 10 |6 4
YEHHUE.
y 2. DOBOJIMIMOHHOE yueHue JlapBuHa.
[Ipoucxoxaenue
YyeJoBeKa 3. MuxkpoaBontonus. Makpo3BoIronus.
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4. JloxazarenbcTBa pOACTBA YEJIOBEKA M >KMBOTHBIX. OCHOBHBIE 3Tambl 3BOJIOLIMHA
yejoBeKa. Pacel yeoBeka.

Yenosek u 1. [TonsTHS OMOTEOIICHO3a, IKOCHCTEMBI K OMoCc]ephl. Y CTOWYUBOCTD SKOCUCTEM 6 6
OKpyXKaroIas cpena

2. Bo3sgeiicTBue 5KOJOTMYECKMX (AKTOPOB HA OPraHU3M YEIOBEKa U BIUSHUE
NESTEILHOCTH YEJIOBEKAa HAa OKPYXKAIOIIYIO Cpely (SIOXUMHUKAThI, TPOMBIIUICHHbBIE
OTXOJIbl, paiallvs U ApYyTUe 3arpsi3HeHus). ParonanbHoe IPUPOIONOIb30BaHHE.

Koncynomayuu Paz6op Hanboee CIOKHBIX TEM. 8 8
[Tomo11s B HOATOTOBKE COOOIICHUI U B TIOATOTOBKE K IIPOMEKYTOYHOH aTTeCTALUH.

HpOMe)KyTO‘IHaﬂ aTrecranmus

Bcezo 3a cemecmp: 128 | 128
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2.3.0pranmn3anus BHeayIMTOPHOH CAaMOCTOATEJbLHOMH padoThl 00y4Yarommxcst 1o
JMCHUILIMHE

CamoctosiTenpHast paboTa Mo U3y4aeMOi JUCHUIUIHHE OCYIISCTBIISICTCS B COOTBETCTBUE
C TEMATHYECKUM IIAHOM.

[IpenomaBaTenb OCYIIECTBIISAECT OPraHU3ALMIO CAMOCTOSTEILHON paboThl B COOTBETCTBUE
¢ Ilonoxxennem 06 opraHU3aIMK BHEAYJUTOPHON CaAMOCTOSTEIBLHON PaObOThI 00YJaIOMUXCS TPU
peau3anuy MporpaMM CpeIHero NpohecCuoHaTLHOTO 00pa30BaHus.

[Ipu mpoBeneHUM ayIUTOPHBIX 3aHATHUM B TEYCHHE CEMECTpa IPEIoJIaBaTellb BBIIACT
3aIaHUsT I CaMOCTOSITENIbHOM pal0OThl B COOTBETCTBHE TEMATHMUYECKUM IUIAHOM pPaOOTHI.
Bormpockl 71 MOATOTOBKM K TEKYIIEMY KOHTPOJIIO, KOHTPOJIBHBIM paboTaM, KOJIJIOKBHUYMaM,
TEeMBI pedepaToB, TOKIAI0B yKa3aHbl B (DOHE OICHOYHBIX CPEACTB 110 U3y4aeMOM TUCITUTUIHHE.

Pa3pen, tema Conep:kaHue caMoOCTOSITEILHOM padoThI (3a1aHuS)

Mexanuka Pemenne 3amau

MonexkynspHast pusnka Pemenue 3anau

DJIEKTPUYECTBO U MarHETU3M Pemienue 3a1a4

Onrtuueckue siBineHusi. CTpoeHue aroma
Y KBaHTOBas (PU3MKa

Pemenne 3agau

XHWMHYECKHE CBOMCTBA U IIPEBPALLICHUS
BeuiecTB. Heoprannueckue
COCIUHEHHUS.

Pemenne 3agau

Oprannyeckue COeJMHEHNSA Pemrenue 3a1a4

X¥MHs U OpPraHu3M YeJI0BeKa T[10/IrOTOBKA COOOIICHHS

Bona u pactBopbl [ToaroroBka cooOmeHUs

XMMHUECKHE MTPOLIECCH B aTtMocdepe Ioxroroka pedepara

Haubonee obiue npeacraBneHus o
KU3HA

[TonroroBka pedepara

OBOJIIOIIMOHHOE YYEHHUE.

[TonroroBka pedepara
[Ipoucxoxaenue yenoBeka

YenoBek u OKpYyXKaromias cpeaa

IToxroroBka cooOIEHUS

3. YCJOBUSA PEAJIM3ALIUU ITPOT'PAMMBI JUCHUITJIMHBI
3.1. Hanuume cnenuajibHO 000PY10BAHHOI ayIMTOPHM:

HaumenoBanue Ob6ecnieuenue (M/T):
Kopnyc E, Ne KonuyecTBO mocagouHbIX MECT — ____
MYJIBTUMEIUMHBIA ~ KOMIUIEKC, BKJIIOYAIOLIUNA  3KpaH,
HOYTOYK U IPOEKTOP.
ITomemenus st | KonumdecTBo mocagouHbix MecT — 22, 9 KoMIbroTepoB (6
CaMOCTOSITENILHOW ~ paboTHI: | Ui YUTaTene, 3 s COTpyAHUKOB); 1 ckaHep.
UuranpHblli 3a11 Kopryca «E»
Ilomemenus st | KonuuectBo mocamounbsrx Mect — 200.
CaMoOCTOSITENIbHOM ~ paloThl: | 3  KOMIbIOTEpa [UIsl COTPYAHUKOB; 1 mpuHTep; |1
UuranpHeld  3a1  KoOpIlyca | Komup/mpuHTep; | mpoekTop; 2 ’KpaHa Ijs mpoekTopa; 1
«b1» BopoTta «AHTHBOPY; 1 WiFi-Touka nocryma.
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TTomemenus st | KonmnuecTBO mocaouHbIX MeCT — 16

camocrostensHO  paboTsl: | brok cucremubiit KMOffice T3-4170, monutop Philips.
KomnbrorepHbiit KJ1acc,
xopnyc "E", ayn.227

3.2. UnpopmaunonHoe odecneyenne 00y4eHus:
OcHoBHas JInTEpaTypa:

1) Msixkumes I'. S1. ®uzuka: Yueb.misa 10 k. oOmieoOpa3oBar. yuapexaeHui. - 12-e us3a. - M.:
ITpocsemienue, 2004. - 336 c. : uin. - ISBN 5-09-013164-3 : 104.00. 9 sx3emIuisipoB
2) Msxumes I'. . ®usuka : Yueb.ns 11 k1. obmieobpaszoBar. yupexaeHui. - 12-e uza. - M.
: [Ipoceemenue, 2004. - 336 c. : uin. - ISBN 5-09-013165-1 : 109.00. 12 sk3emmisipoB
3) Taopemnan O. C. Xwummsa 10 xmacc. ba3oBelid ypoBeHb : y4eOHUK JIA
obmieoOpazoBarenbHbix yupexacauii / O. C. [abpuensia. — 3-e u3z. nepepad. — M., 2007. —
191 c. 21 sk3emmsip
4) Tabpemman O. C. Xwumusa 11 xmacc. ba3oBelii  ypoBeHb : Y4eOHUK IS
obmieoOpaszoBarenbHbix yupexaenuii / O. C. ['abpuensH. — 3-e u3z. nepepad. — M., 2007. —
218 c. 10 sx3eMIuIsIpoB.

5) Cusornazos B.U., Aradponosa U.b., 3axaposa E.T. buomnorus. OOmmas ounonorus
(6a30BBIi YPOBEHB) 10 000 "IPODA"
6) Cusornazos B.U., Aradponosa U.b., 3axaposa E.T. buomnorus. OOmmas ouonorus
(6a30BBIi YPOBEHB) 11 000 "IPODA"

JlonoJHuTeIbHASUINTEPATYpa:

1) PyzaBun I'. . Konnenuu coBpemMeHHoOro ecrecTBo3Hanus: Yuebnuk / I.W. Py3aBuH. - 3-e
u3a., crepeorun. - M.:. HUL[ MHOPA-M, 2013. - 271 c.: 60x90 1/16. - (Beicmiee
obpasoBanue:bakanaspuar). (nepemier) ISBN 978-5-16-004924-3 3BC «3nanunym»
http://znanium.com/catalog.php?bookinfo=390453 DJEKTPOHHBIN pecypc
2) PomanoBa E. B. EcrectBo3nanue. 3agaun 1o Gu3MKe, XUMUU U OHOJIOTUU: y4eO.-METO/I.
noco6ue. B 2 u. Y. 1 / E. B. PomanoBa. — Koctpoma : 13n-Bo KocTpom.roc. TexHomn. yH-Ta,
2014. — 20 c. 50 sx3eMIUISIpOB
3) PeivkeBuu A. I1. ®usuka. 3agaunuk. 10-11 k1. / A. I1. PermkeBuu. — M.: TIpocBemienue,
2006 — 192 c. 10 sx3emMmIsipoB

Ilepedyens pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKALMOHHOU ceTH «HTEpHETY,

HEe00XOAUMBIX /15l OCBOCHHS TUCHUIINHBI

1. Hayunas 6ubaunorexa KI'YV http://ksu.edu.ru/nauchnaya-biblioteka.html

DNeKTpOHHBIE OMOINOTEYHBIE CUCTEMBI U AJIEKTPOHHBIE ONOIHOTEKN:

2. OBbC Vuusepcurerckasa oubnuoreka ONLINE. JloroBop Ne 547-12/18 00 okazaHuu
uHpopMauMOHHbIX ycayr, oT 29.12.2018r. Cpok neiictBus norosopa ¢ 01.01.2019r. mo
31.12.2019r. Ccrinka Ha caift OBC: http://biblioclub.ru Konuyecto nons3oBareneii: 8000 mt.

3. DnexTpoHHO-OMOIMOTeYHas cuctema Znanium.comhttp://znanium.com/. Jlorosop
Ne3519 »6¢, ot 20.12.2018. Cpok netictBust goroopa ¢ 01.01.2019 mo 30.06.2019. Jlorosop
Ne3821 306c¢, ot 25.06.2019. Cpok netictust gorosopa ¢ 01.07.2019 no 30.12.2019. Ccpunka Ha
caiiT: http://znanium.com . KoauuectBo nons3osateneit: 7900 mir.

4. DnexrponHas 6ubiamnorexka KI'Y http://library.ksu.edu.ru.

5. AxHOTHpOBaHHas 6ubaMorpaduueckas 6a3a JaHHBIX KypHaJIbHbIX cTaTeit «MAPCy
(MeXperuoH. aHajuT. pocnuch crareit). Cornamenue o coTpyaHuuecTBe ¢ Hekommepueckum
napTHepcTBoM «Acconuanusi PernonanbHbix bubnuoreunsix KoncopuuymoB» B obOnactu
pa3BuTHs OMOIMOTEYHO-UH(DOPMAIIMOHHBIX pecypcoB u cepBucoB Ne C/061-1 ot 10 stHBaps
2008r. Cormamenue 6eccpounoe. Cchuika Ha cadt MAPC: http://arbicon.ru. Cornamenue
6e3Bo3me3iHoe. KomnuecTBo nosb3oBareneil He OrpaHudeHo.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI
TACIATITAHBI

KoHTposb ¥  oOumEHKa  pe3yJbTaToB

OCBOCHUA JHUCHUITIINHBI OCYHICCTBIIACTCA

npenoaaBaTrcJicM B IIPOLECCE IMPOBCACHUA IMPAKTUYCCKHUX SaHHTHﬁ, TECTUPOBAHUA, a TaAKKC
BBITIOJIHCHHUA YHAIIUMUCA HHAUBUAYAJIbHBIX 3a;1aH1/1171, I/ICCJIGI[OBaHI/If/'I.

PesyabTaTsl 00yyeHus
(ocBOEHHBIC YMEHHUS1, YCBOCHHbIC 3HAHMA)

(I)OPMI)I U ME€TOAbI KOHTPOJISI H OICHKU

pe3yJabTaToB 00y4eHHust

B pe3ynbTaTe OCBOCHHS JUCIUTIINHEI
oOyyJarouuics JOJDKEH YMeTh: - TIPUBOJUTH
NpUMEPBl  SKCIEPUMEHTOB U HAOJIOJICHHM,
00OCHOBBIBAIOIINX CYIIECTBOBaHUE
SJIEKTPOMArHUTHOTO  TOJSI W B3aUMOCBSI3b
3JIEKTPUYECKOT0 U MATHUTHOTO MOJIeH, BOJHOBBIE
u KOPIYCKYJIIPHBIE CBOIiCTBa CBeCTa,
HEOOpaTUMOCTh TEIJIOBBIX MIPOIIECCOB,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPBI
MOJIEKYJI, 3aBUCHUMOCTh CKOPOCTH XHWMHYECKOU
peakuuu OT TeMIEeparypbl M KaTajau3aTopoB,
KJIETOYHOE CTPOCHHUE >KMBBIX OPraHU3MOB, POJIb
JHK, Kak HOCUTEIA HacJaeOCTBEHHOU
uH(pOpMaIMK, SBOJIONUIO KUBOH  IMPUPOIBI,
MpEBpaIlCHUs] JHEPTUM M BEPOSTHOCTHBIN
XapakTep IMpOLECCOB B JKUBOM M HEKHUBOM
IpUpPOJIE, B3aMMOCBSI3b KOMITIOHCHTOB
SKOCHUCTEMEI, BJIMSHHEC JEATCIBHOCTH YEJIOBEKa
Ha SKOCHCTEMEI,

- 0OBSACHATH MPUKIIATHOE 3HAYCHHE BaKHEHIINX
JOCTHKEHHUI B 00J1aCTH €CTECTBEHHBIX HAYK JJIS:
pa3BUTHUSL DHEPreTUKH, TPAHCIOpPTAa M CPEICTB
CBSI3U, TIOJIYYCHHSI CUHTETHYECKUX MaTEPHAIIOB C
3aJJaHHBIMH CBOMCTBaMH, CO3JaHus
OMOTEXHOJIOTHIA, JICUCHUS MH()EKITMOHHBIX
3a00JI€BaHU, OXPaHbl OKPYKAIOIIEH CPEIbI;

- BBIJIBUTATh TUIIOTE3bl W Tpeajaratb MyTH HX
MPOBEPKH,  JeJaTh  BBIBOJABI HAa  OCHOBE
AKCIIEPUMEHTANIbHBIX JaHHBIX, MPEACTaBICHHBIX
B BUJIe rpaduKa, TaOIUIIbl WIH JUarpaMMBbL;

- paboTath c €CTECTBEHHO-HAy4YHOH
nH(popmaren, coaepxKaiieicss B COOOIIEHUSIX
CMMU, unHTEpHET-pECypcax, HAyYHO-NOIYISIPHON
auTepatype:  BIAACTh ~ METOJaMH  TIOWCKa,
BBIZICNIATh CMBICJIOBYIO OCHOBY W OIICHHBATH
JIOCTOBEPHOCTH MH(POPMAITUU

- WCMOJb30BaTh MPHOOpPETEHHBIC 3HAHHUS U
YMEHUST B TPAKTUYECKOH JIEATEIbHOCTU U

Texkywuii  Konmpoav: ycmubii
KOHMPObHAsL paboma no memam

onpoc;
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MMOBCETHEBHOW KU3HU.

B pe3ynbTaTe OCBOCHHUS JTUCIUTUTAHBI
00y4JarouuMics 10JKEH 3HATh:

- ©CTECTBEHHO-HAyYHbIH METOJl TMO3HAHUS,
3akoHbl HbIOTOHA, reiaroneHTpUYecKas cucrema
MUpa, 3aKOHBI COXPAHEHHUS YHEPTUH U UMITYJIbCA,
MKT, 3aKOHBI TEPMOJIMHAMUKH,
JJIEKTPOMAarHuTHOE  TIOJIe, MEXaHUYECKUue U
QJICKTPOMATrHUTHBIC  BOJHBI, HMHTEPEPECHIINS,
T pakIus, KBaHT, CTPOCHUE aTOMa, XUMHUYECKast
peakius, NepuoANIEeCKUil 3aKOH, IEPUOIUYECKas
cucremMa XUMHUYECKHUX JJIEMEHTOB,
MaKpoMOJIeKyJa, OeloK, Karanuzarop, (hepMeHT,
kietka, nupdepennmanus knerok, JJHK, Bupyc,
OuoJsiorryeckas 3BOJIONMA, OuopazHooOpasue,
OpraHu3M, MOMYJSIMs, dKOocHcTeMa, Ouocdepa,
caMOOpraHu3aIus;

- BKJAJ BEIUKHX YYEHBIX B (POpPMUPOBAHUE
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa;

- BITUSTHUS Ha OpraHu3M YeJIoBeKa
JJIEKTPOMArHUTHBIX BOJH U  PaJHOAKTUBHBIX
U3Ny4yeHull; sHeprocOepexeHus; 0e30macHoro
UCIIONIb30BAaHUSI MaTEpUajOB M  XUMHUYECKHX
BEIIECTB B OBITY; IPOMUIAKTUKYA UH(PEKITMOHHBIX
3a00j1¢BaHMl, HUKOTUHOBOM, aJIKOTOJIbHOM U
HApPKOTUYECKOW  3aBUCUMOCTEH;  OCO3HAHHBIX
JIMYHBIX JIEUCTBUM 10 OXpPaHE OKPYKaAKIIECH
cpenbl

Hpomeofcymouna;l ammecmauun

3auem: cobecedosanue no NPeoIoAHCeHHbIM
gonpocam
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