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1. MACIHIOPT PABOYEM ITPOI'PAMMBbI YUEBHOM JUCHUITIUHBI
«ECTECTBO3HAHMUE»

1.1.06s1acTh IpUMeHeHus padoyeil IPOrpaMMBbl.
[Iporpamma yue6HOM nucuuruinHbl sBisieTcs: yactbio [IIICC3 B coorBercTBUn ¢ ®PI'OC 110
cnermanbHocTH CI1O 54.02.01 «/lu3aits (o otpacisiM) (6a30BOi OJTOTOBKH).

1.2. MecTo TUCHMIUIMHBI B CTPYKTYpPe OCHOBHOW NpOo(ecCHOHaIBbHON 00pa3oBaTEIbHOM
MIpOrpamMMbl: TUCHUILIMHA BXOJUT B CTPYKTYpY 00111€00pa30BaTeIbHOTO UKJIA, u3ydaercs B 1 u 2
cemMecTpax o0y4yeHusl.

1.3. Lean u 3aaa4y JMCHUIJIMHBI — TPeOOBaHUS K pe3yIbTaTaM OCBOCHUS AUCIMILIIUHBI:

Ieab JMCUMIIMHBI. OCBOCHUE 3HAHUN O COBPEMEHHOM €CTECTBEHHO - HAYYHOW KapTUHE
MHUpPa U METOJIaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanOoJiee BaXKHBIMU UICSIMH U TIOCTHKEHUSIMU
€CTECTBO3HAHMS, OKa3aBIIMMHU OIIPEACIIAIONICE BIMSIHUE HA Pa3BUTHUE TEXHUKU U TEXHOJIOTHH.

3aga4u AMCHMIIMHBI

1) oBnasgeHWe yMEHUSMU IPUMEHSATH IIOJYyUYEHHBIE 3HAHUS JUIsl OOBSICHEHMS SIBJICHHM
OKPYXAIOIIer0 MHpa, BOCHPUATUS HH(OpPMALMKM €CTECTBEHHO - HAy4YHOTO U CHEIHAIbHOTO
(mpodeccHOHANBPHO 3HAYMMOTO) cojaepkaHusi, mnoimydaemor u3 CMMU, pecypcoB HWHTepHera,
CIIELUAJIbHON ¥ HAYYHO-MOIYJISIPHOU JIUTEPATYPHL;

2) pa3BUTHE MHTEIJIEKTyaJIbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTHUECKOI'O MBIIUICHUS B
X0/l TPOBEIEHUS MPOCTEUIINX MCCIECAOBAaHUMN, aHANM3a SIBICHUM, BOCHOPHUATHS U UHTEPIpPETALUU
€CTEeCTBEHHO - HAyYHOH HH(popMaIum;

3) BocmuTaHue YOEKACHHOCTH B BO3MOXHOCTM TIO3HAHMSI 3aKOHOB MPHPOABI H
WCIIOJIb30BAaHUs JOCTH)KEHHMM €CTECTBEHHBIX HAayK Ul PAa3BUTHsS LUBWIM3ALUUU M IIOBBIIICHUS
KaueCcTBa JKU3HH;

4) nmpuMeHeHue EeCTECTBEHHO - HAyYHbIX 3HAaHUI B MNPOPECCHOHAIBHOW NEATEIbHOCTH U
MOBCEHEBHOM KM3HM s oOecredueHUs OE30MacHOCTH  KHU3HENESATEIbHOCTH; I'PaMOTHOIO
WCITOJIb30BAaHNsI COBPEMEHHBIX TEXHOJIOTMI; OXPaHbl 3J0POBbS, OKPYIKAOIIEH CPEBI.

B pesynbTare 0OCBOCHUS IUCIUILIUHBI 00YYatONIUiCs JOKEH YMeTh:

- MIPUBOAMTDH MPUMEPHI IKCIEPUMEHTOB U HAOJIOJEHHUI, 000CHOBBIBAIOIINX: CYILIECTBOBAHHE
JJIEKTPOMATrHUTHOIO IOJII W B3aMMOCBS3b DJJIEKTPUYECKOIO M MArHUTHOIO IIOJIEH, BOJIHOBBIE U
KOPITYCKYJISIPHbIE CBOMCTBAa CBETa, HEOOPATUMOCTH TEIJIOBBIX IPOLIECCOB, 3aBUCHMOCTb CBOMCTB
BEIIECTBA OT CTPYKTYpPBI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTU XMUMHWUYECKOU PEAKLUU OT TEMIEPATYPBI U
KaTaJau3aTopoB, KIETOYHOE CTPOCHHE JKUBbIX opranu3mMoB, poab JIHK, xak ©Hocutens
HACJIC/ICTBEHHONM HMH(QOpPMAalLlMU, 5SBOJIOLMIO JKUBOW MPUPOJBI, NPEBpALICHUS OSHEPruu U
BEPOSITHOCTHBIA XapaKTep MNPOLECCOB B KUBOW M HEXKUBOW NPUPOJE, B3aHUMOCBSI3b KOMIIOHEHTOB
HKOCUCTEMBI, BIIMSTHUE ACATEIBHOCTH YEI0BEKA HA DKOCUCTEMBI;

- OOBSACHATH MPUKIIAJAHOE 3HAUEHUE BaKHEHIIMX TOCTH)KEHUN B 00JIACTH €CTECTBEHHBIX HAyK
JUIS: pa3BUTHUS DHEPIreTUKH, TPAHCIIOPTA U CPEACTB CBSA3H, NOJYYCHUSI CUHTETUYECKUX MAaTEepUasoB C
3aJJaHHBIMU CBOMCTBaMHU, CO3/1aHUsI OMOTEXHOJIOTUH, JIeYeHHs] THPEKIMOHHBIX 3a001€BaHUMi, OXpaHbl
OKpPY’KaIOILEeH Cpebl;

- BBIIBUIATh THUIIOTE3bl W IMpeuIaraTe IMyTH HX IPOBEPKH, JENaTh BBIBOJABI Ha OCHOBE
HKCIIEPUMEHTAIbHBIX JIaHHBIX, IPEJCTABICHHBIX B BHJIE Tpaduka, TaOIMIIbl WM JUarpaMMbl;

- paboTaTh C €CTECTBEHHO-Hay4uyHOU HHOpMaImen, coaepxkaiieiics B coobmennsix CMU,
MHTEPHET-PECYpCax, HAy4yHO-TIOMYJISIPHOM JINTEpaType: BIAJAE€Th METOJAaMHU IIOMCKA, BBIIEIATH
CMBICJIOBYIO OCHOBY M OLIEHUBATh JOCTOBEPHOCTH MH(OpMALIUU

- HUCNOJb30BaTh NPHOOPETEHHbIE 3HAHUS W YMEHHs B NPAKTUYECKOH NEATETBbHOCTH U
IIOBCEIHEBHOU KU3HU.

B pesynbrare 0OCBOCHUS TUCIUILIMHBI 00YYaONHiics JOKEH 3HATD!

- €CTECTBEHHO-HAYYHBIM METOJ MO3HaHMs, 3aKOHbI HbIOTOHA, reInoneHTpruyecKkas cucreMa
MHUpa, 3aKOHbl coxXpaHeHuss HHepruu u umnyiasca, MKT, 3akoHBl TepMOIMHAMUKH,
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AIIEKTPOMArHUTHOE TI0JIe, MEXaHMYECKHE M JJIEKTPOMArHUTHBIE BOJHBI, HHTEpdepeHuus,
IuQpaknus, KBaHT, CTPOCHHE aTOMa, XUMHYECKash peaklus, TMEePUOJUYECKUN  3aKOH,
NepUOINYEcKasi CUCTeMa XUMUYECKUX 3JIEMEHTOB, MaKPOMOJIEKYJia, OEJIOK, KaTalu3aTop, (pepMeHT,
kietka, muddepennmanus kietok, JJHK, Bupyc, Ouosnorumveckas sBosrorus, OuopazHoobpaswue,
OpraHu3M, MOMyJISIIHA, SKOcucTeMa, Ouochepa, caMoopranu3amus;

- BKJIJ] BEJIMKUX YYCHBIX B (DOPMUpPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYYHOUW KapTHHBI
MUDPA;

- BIIMSIHUSL HA OPTraHU3M YeJI0BEKa JICKTPOMAarHUTHBIX BOJIH M PaJMOAKTHBHBIX H3JIyYCHUI,
sHeprocOepekeHust; 0€30MacHOr0 MCIOIb30BAHUS MATEPHAJIOB U XMMHUYECKHX BEIIECTB B OBITY;
npopMIaKTUKA WHQPEKIUOHHBIX 3a00JIeBaHUi, HUKOTHHOBOW, AJKOTOJBHOM M HApKOTUYECKOH
3aBUCUMOCTEH; OCO3HAHHBIX JIMYHBIX JICHCTBUH 110 OXpaHE OKPYKAIOLICH CPeIbl.

1.4. PexomeHnayemMoe KOJIHMYECTBO YACOB HA OCBOEHME NMPOrpaMMbl U CIUILIMHBI:
- MaKCUMaJIbHON y4eOHOI Harpy3ku odydatomierocs 94 gaca, B TOM 4ucIe:

- 00s13aTeNIbHOM ayUTOPHOM yueOHOM Harpy3Ku oOyuatomierocs /8 yaca;

- CAaMOCTOATENIbHOM paboThl oOydatomierocs 16 gacos.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCHUILIAHBI

2.1 O0bem yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThl

O0beM yacoB

94

1 cemecTp 2 cemecTp
MaxkcumasbHasi yueOHasi HAarpy3kKa (Bcero) 60 34
Oo0si3aTesqibHasi  ayauTOpHast y4ye0Hasi Harpyska
(Bcero)
B TOM YHCIIE:
Teopernueckoe 00ydeHue (JCKIUN) ol
ITpakTrueckas pabota (ceMHHAPHI) - 27
CamocrosiTe/ibHasi padoTa o0yuaruierocs (Bcero) 9 7

Hpomeofcymoqnaﬂ ammecmauun

1  cemecmp
3auem

2 cemecmp - 3auem c
OUEHKOI




2.2 TemaTnueckuii miad u cogepxxanue ydeonoi rucuunmiuasl ECTECTBO3HAHUE

QOunas popma 0dyuenus

HaunumenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuasia, NpaKTHYeCKHe 3aHATHS, CAMOCTONATEIbHAS padoTa
00y4arouuxcs.

Makcum.yueOHas

HAarpy3ka cTyJeHTa, yac

Oobvem uacoes

Jlekuun

JlabopaTropHble
IIpakTnyeckue

CamocrofaTeLHAA

1 cemectp

=)
=}

51

o

Pa3nen 1. ®Puzuka

Mexannka

1. Beenenue. OcHOBHBIE HayKu O mpupojae (pu3mka, XUMHsA, OUOJOTHS), UX CXOACTBO U
oruuus. EcTecTBeHHO-Hay4yHBI METOJA IO3HAHMS M €ro COCTaBJsIoIue: HaOIroAeHue,
U3MEepeHHe, SKCIIEPUMEHT, TUIIOTE3a, TEOPHUS.

2. Mexannueckoe JABMKCHUEC, €TI0 OTHOCHTCIBHOCTD. 3aKOHEI JUHaMHKU Hrrotona.

3. Cunbl B mpupoAe: YNPYTroCTh, TPEHHUE, CHJIA THKECTU. 3aKOH BCEMHPHOTO TSTOTEHUSI.
HeBecomMmocTh.

4. I/IMHy.]'ILC. 3akoH COXpPAaHCHHUA HMITYJIbCA U PCAKTUBHOC IBHUIKCHHUC. IloTenunaneHas u
KHUHETHYCCKAad SHCPIrus.

5. 3akon COXpaHCHUA MEXaHU4YeCKOMH OHCPTHUHU. PabGora u MOIIHOCTb.

6. Mexannueckue koneOanus. Ilepwon m dacrtota koseOaHuil. MexXaHUYECKHE BOJHBI.
CBoiicTBa BOJIH. 3ByKOBBIE BOJIHBI. YIIBTPA3BYK U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEJIULIUHE.

13

11

MounekynspHas
¢du3uka

1. MonekynspHoe CTpoeHHUe BellecTBa. Macca U pa3Mepbl MOJIEKYJ. TersioBoe JBHKEHUE.
TemnepaTypa kak Mepa cpelHEH KMHETUYECKOW SHEPTUU YacTHLI.

14

12




2. OObsICHEHHE arperaTHbIX COCTOSHUM BeliecTBa M (ha30BbIX MEPEXO0JI0B MEXKIYy HUMU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHBIX NPEACTABICHUM.

3. UneanwHblii ra3. YpaBuenue Menaeneena — Kiamneripona .

4. Mzomnporeccel. 3akoH ABoranpo. 3akoH JlaabToHa. YpaBHEHHE COCTOSHHS HJICATBLHOTO
rasa.

5. 3axoH COXpaHCHUA SHCPIUH B TCIIJIOBBIX ITpOLECCax.

6. HeoOpatumpblii XapakTep TEIUIOBBIX MPOIECCOB. TEIIOBbIC MAITMHBI, UX TPUMECHECHHE.

7. DKOJIOTHYECKHE TPOOJIEMBbI, CBA3aHHBIE ¢ MPUMEHEHUEM TEIUUIOBBIX MAIMH, U Ipoliema
IHEPTroCOCPEIKCHUS.

DIEeKTpUYECTBO U 1. DnexTpuyecKue 3apsabl U UX B3aUMOJICUCTBUE. DINEKTPUUECKOE TOJIE. 16 14
MarHeTusm
2. IIpOBOJHMKH U U30JSATOPHI B 3JEKTPUUECKOM I10JIE.
3. TloctosiHHBIH dnekTpuueckuid TOK. Cuia TOKa, HaNpsKEHHE, OJIEKTPUYECKOe
COIIPOTHUBIICHUE.
4. 3akoH Oma a5 yuyacTka 1end. TernaoBoe JeiicTBUe 3JIeKTPUIEeCKOro ToKa U 3akoH Jxoys-
Jlenua.
5. MarnutHoe moONie TOKa M JEHCTBME MAarHUTHOIO TOJS Ha MPOBOJHUK C TOKOM.
ONeKTpOABUTATED.
6. SIBieHWe DIEKTPOMATHUTHOW WHIYKIHMU. OJekTporeHepartop. IlepeMeHHBI TOK.
[losydyeHne u nepenaya 3JIEKTPOIHEPTUN.
7. DnexTpoMarHuTHble BOJNHBI. PannocBsizb u teneBuaeHue. CBET Kak 3JIEKTpOMarHUTHas
BOJIHA.
Ontuueckue sBnenus. | 1. MaTepdepenuns u qudpakuus cpera. 16 14

Crpoenue atoMa u
KBaHTOBas (PU3MKa

2. 'eomeTpuyeckas ONTHKA. 3aKOHBI OTPAKEHUS M MPEIIOMIICHHUS CBeTa. JIMH3bI

3. ®otodddexT U KOpIycKyJsipHble CBOMCTBa cBera. Vcnomb3zoBanue (oTtordpdexra B
TEXHUKE.




4. CtpoeHue aroma: IjiaHeTapHasi MOJIelb U MoJienb bopa. [lormomenne u ucryckanue cBera
atomoM. KBanToBanue sHepruu. [IpuHIun qeMCTBUA U UCIIONB30BaHUE Ja3epa.

5. Crpoenne aTtomMHOro sifjpa. PajgnoakTHUBHBIE U3Jy4YEHHs] U WX BO3JICUCTBHE HA >KUBbHIC
OpraHU3MBl.

6. DHeprus pacuieryieH!st aTOMHOTO siipa. SlepHas SHEpreTuKa U HKOJIOTHIECKUE POOIIEMBI,
CBSA3aHHBIC C €€ UCIIOIb30BAHUEM.

1 cemecTp - 3a4er

2 ceMmecTp 34 27
Pazgen 2. Xumus ¢ 371eMeHTaAMH 3KO0JIOTHH
XuMuyeckue 1. Ilepuoanueckas cuctema xumudeckux aieMeHTos .M. Menneneena. 4 3
CBOMCTBA U " Z
NpeBpaIIeHHs 2. CBsi3b MEXJy CTPOEHHEM 3JIEKTPOHHOH OOOJOYKM aTOMa M XMMMYECKHMMM CBONCTBAMHU
BEIIIECTB. JJIEMEHTA
Heoprannueckue 3. [Ipupona xumudeckoi cBs3u. KoBajneHTHas CBsI3b: HEMOJSPHAS U TOJISIpHASL.
COCIMHECHMUS.
4. NonHas cBs3b. Katnons! 1 aHMOHBL. MeTtainueckas cBa3b. BogopoaHas cBs3b.
5. Kpucrannmueckue pemeTky BEECTB C Pa3IMUYHbIMU BUIaMU XUMHUECKOH CBSI3H.
6. Xwumunueckass peakius. CKOpPOCTh peakuuud W (PAKTOPBI, OT KOTOPHIX OHAa 3aBUCHT.
TemnnoBoit 3¢ ekt Xumuueckoi peakuuu. XUMUYECKOe paBHOBECHE.
Opranuyeckue 1. Teopust cTpoeHUsE OPraHUYECKUX COSAMHEHUN. YTIEBOIOPOIbI. 4 3
COCIMHECHUSA
2. Kucnopocoepxaiiue opraHuyeckie COeJUHEHHUS.
3. AzoTconepKaiue OpraHHIeCKUe COCTUHEHHUS.
4. TlomuMmepsl.
X¥UMHS ¥ OpraHu3M 1. Xumuyeckue 5JIeMEHTHl B oOpraHusme dyenoBeka. OpraHudeckue W HeopraHudeckue |4 3

YCI0BCKa

BeniecTBa. OCHOBHBIE XU3HEHHO HEOOXOIMMbIE COEIMHEHUs: O€NKH, YIJEeBOMBI, KHUPHI,
BUTaMUHBI.

2. CtpoeHue OeIKOBBIX MOJIEKYJI. YTJIEBO/bl — INIAaBHBIA HCTOYHMK DHEPTrUM opraHusma. Poib
KHUPOB B OPraHU3ME, XOJIECTEPHUH.




Bona u pactBopbI Bona Bokpyr Hac. ®dusnueckue W XMMUYECKHE CBOWMCTBAa BOJAbL. PacTBOpeHHe TBepIbIX |3
BEIIECTB M Ta3oB. MaccoBasi JIOJIS BEIIECTBAa B PacTBOPE KakK CIIOCOO BBIPAKEHHUS COCTaBa
pactBopa. Boanbie pecypcwl 3emuu. KadectBo BOjbl. 3arpsi3HUTENN BOJABI U CIIOCOOBI
OUYHCTKH.

Kecrtkas Bona u ee ymsiruenue. OnpecHeHne BOJIbI.

XuMunyeckue 1. Xumuyeckuii coctaB Bo3ayxa. AtMmocdepa u kimmar. O30HOBBIE IbIpbL. 3arps3HeHHe |4

IIPOLIECCHI B aTMoc(epsl U ero HCTOYHHUKH.

armocdepe
2. Kucnotueie noxau. Kucnorsl u menoun. [Tokazarens KucioTHOCTH pacTBopoB pH.

Pasnen 3 buosiorus ¢ 3jieMeHTaM# IKOJIOTHH

Hau6onee obmue [Tonsitue «ku3Hb». OCHOBHBIE TPU3HAKU SKUBOTO: IHUTAHHUE, JBIXaHHWE, BBIICICHUE, |S

MIPEICTABIICHUS O pa3ipaXuMoOCTh, MOJABUXKHOCTb, PAa3MHOKEHHE, POCT M pa3ButTue. lloHsATHE «Opranuszm».

KU3HU Pa3noo0Opa3zue )KUBBIX OPraHU3MOB, IPUHIIUIIBI UX KIacCU(DHUKAITIH.

2. Knetka — eauMHHIIa CTPOCHHSI U KU3HEAEATENbHOCTH opranum3ma. OOMEH BellecTB U
MIPEBpAIICHUE SHEPTUU B KIIETKE.
3. Monexyna JIHK — HocuTens HacneAcTBeHHON MH(OpMaMU. YPOBHH OpPTaHU3AIMH )KUBOK
MIPUPOJIBI: KJIETOYHBIN, OpraHU3MEHHBIN, HAJIOPTAaHU3MEHHBIN. DBOJIOLUS )KUBOTO.
4. JIBUKyIIUe CUITBI SBOJIIOIIMH: HACIEICTBEHHOCTh, U3MEHYHUBOCTb, €CTECTBEHHBIN 0TOOP.
DBOIIOLIIOHHOE 1. OGmias xapakTepucTUKa OMOJIOTUU B IOJAPBUHOBCKUN TTEPUOI. 5
YEHHUE.

y 2. DBoJMIMOHHOE yueHue J(apBuHa.

[Ipoucxoxnenue

yeJIoBeKa 3. MuxkposBomrorusa. Makpo3BOIIOIHS.

4. JlokazaTenbCTBa POJICTBA YENIOBEKA W KUBOTHBIX. OCHOBHBIC ATAIbl SBOIIOIUH YEIOBEKa.
Pace1 uenoBeka.
Yenosek u 1. ITonsaTus GuoreoieHo3a, IKOCUCTEMBI U Orochephl. Y CTOHYHBOCTh IKOCHCTEM 4
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OKpYy’KaroIas cpesia

2. BozneiicTBue 3koj0rnyeckux (hakTopoB Ha OPraHM3M 4YeJIOBEKa U BIUSHUE AESITEIbHOCTU
YeJIOBeKa Ha OKPYKAIOUIYI0 cpeny (SI0XMMHKAThI, MPOMBIIUICHHBIE OTXOMAbI, paauanus U
npyrue 3arpsizHeHusi). PannonansHoe npupoaonoib30BaHue.

HpOMe)KyTO‘lHaH aTrecranus

Bcezo

94

o1

27

16
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2.3.0pranu3anusi BHeay M TOPHOI CaAMOCTOSITEJIbHOM PadoThl 00y4arOIUXCs MO
AUCUHUIINHE

CamocTosiTenbHas paboTa Mo U3y4aeMoil TUCHUIUIMHE OCYIIECTBISETCS B COOTBETCTBUE
C TCMAaTUYCCKHUM I1JIaHOM.

[IpenogaBaTenb OCYIIECTBISET OPraHU3AIMI0 CAMOCTOSATEIBHON pabOThl B COOTBETCTBUE
¢ [TonoxenneM 06 opraHu3alMy BHEAYIUTOPHON CaMOCTOSATEILHON pabOThl 00YYaIOIIMXCS IPU
peaM3anuy NporpaMM cpeiHero npohecCuoHaIbHOr0 00pa3oBaHusl.

[Ipu mpoBeneHNM ayAUTOPHBIX 3aHATHI B TEUCHHWE CEMECTpa MpPENoJaBaTeNb BBIIACT
3aJaHusl JUIsl CaMOCTOSITENIbHOM paboOThl B COOTBETCTBHE TEMATHMUECKUM IUIAHOM pPabOThI.
Bonpocs! a1 MOArOTOBKM K TEKYLIEMY KOHTPOJIO, KOHTPOJBHBIM paboTaM, KOJJIOKBHyMam,
TeMBbI pedepaToB, T0KIaI0B yKa3aHbl B (POHIE OLEHOYHBIX CPEACTB 10 U3y4aeMON JUCIHUILINHE.

Pa3znen, tema Conep:xaHue caMOCTOATEIbHOM padoThI (3a1aHUsA)
MexaHunka Pemenne 3anau
MosmnexynsipHasi puzuka Pemenue 3anau
DJEKTPUYECTBO U MAarHETU3M Permenne 3amau
OnTuueckue siBienus. CTpoeHue aroma Permenue 3amau
Y KBaHTOBas (PU3MKa
XUMUYECKHe CBOMCTBA U MpeBpallleHuUs Permrenue 3amau
BemiecTB. Heoprannueckue
COETUHEHUSI.
OpraHndeckue cOeqUHEHUS Pemenue 3amau
XUMUA U OPraHU3M YeJIOBEKa [ToaroroBka cooOIIEHUS
Bona u pacteopsl IToAroToBKa cOOOIIEHUS
XuMUYecKre IpoLecchl B aTMocdepe [TonrotoBka pedepara
Haubonee obuue npeacraBneHus o [Moxroroska pedepara
KUZHU
DBOJIOIIMOHHOE YUYEHHUE. [Toaroroska pedepara

HpOI/ICXO)KI[eHI/Ie YCJIO0BCKa

Yenosek u OKpyKaromas cpezia IToaroroska cooOIIeHNs

3. YCJIOBUS PEAJIM3ALIUA ITPOTPAMMBI JUCHUTIJIMHBI
3.1. Hannume cnenuajibHO 000PY10BAHHOM ayIMTOPHH
HanmeHnoBanme O6ecneyenne (M/T):
Kopnyc E, No KonnuecTBo mocagouHbIX MECT —
MYJIbTUMEAUNHBIA ~ KOMIUIEKC, BKJIIOYAIOIIUM  JKpaH,
HOYTOYK U ITPOEKTOP.
Ilomemenus st | KonmdectBo mocagouHbix MectT — 22, 9 KOMIbIOTEPOB (6
CaMOCTOATENIbHOW  PaOOTHI: | AJIA YUTaTENeH, 3 IS COTPYIHUKOB); 1 CKaHep.
UuransHbli 3a)1 Kopryca «E»
ITomemmenus g | KommuectBo mocamounsix Mect — 200.
caMOCTOSITENIbHOW ~ paloThl: | 3  KOMIbIOTepa Ui COTpyAHHKOB, | mpunTtep; |
UuTanpHbeld  3a]1  KOpITyca | Komup/mpuHTep; 1 mpoekTop; 2 3KpaHa st IpoeKTopa; 1
«b1» BopoTa «AnTHBOpY»; 1 WiFi-Touka nocryma.
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Ilomemenus s | KonnuectBo mocagouHbIXx Mect — 16

camoctosaTenbHOH  paboTel: | biok cuctemubiit KMOffice T3-4170, monutop Philips.
KomnsrorepHslii KJ1acc,
kopnyc "E", ayn.227

3.2. UudopMmanuonHoe odecrieueHue o0ydeHus:
OcHoBHas1 iuTEepaTypa:

1) Msikumes I'. 5. @usuka: Yueb.mis 10 k. o0ieoOpaszosar. yupexaeHui. - 12-e u3g. - M.:
[Tpoceemenue, 2004. - 336 c. : win. - ISBN 5-09-013164-3 : 104.00. 9 sx3eMIuisapoB
2) Mskumies I'. SI. @uzuka : Yueb.nms 11 k1. obmieoOpazosar. yupexaeHuid. - 12-e uzn. - M.
: [Ipoceemenue, 2004. - 336 c. : un. - ISBN 5-09-013165-1 : 109.00. 12 sk3eMIuisspoB
3) Tabpemman O. C. Xumus 10 xmacc. ba3oBelii ypoBeHb : y4yeOHUK st
obmieoOpaszoBarenbHbIx yupexaenuii / O. C. ['abpuensH. — 3-e u3z. nepepad. — M., 2007. —
191 c. 21 sx3emruisip
4) Tabperman O. C. Xwumua 11 «macc. ba3oBelii  ypoBeHb : Y4yeOHHK [AJst
obmieoOpazoBarenbHbIx yupexacauii / O. C. [abpuensH. — 3-e u3z. nepepad. — M., 2007. —
218 c. 10 sx3eMILIsApOB.

5) CusoruazoB B.1., Araponosa 1.b., 3axaposa E.T. bBuonorus. Oo6mas Onoorus
(6a30BbIil ypOBEHbB) 10 000 "IPODA"
6) CusortazoB B.I., Araponosa 1.b., 3axaposa E.T. bBuonorus. Oo6mas Omoorus
(6a30BbIil ypOBEHB) 11 000 "IPODA"

JonoJHuTeIbHASIUTEPATYypa:

1) Py3aBun I'. U. Konnenuuu coBpeMeHHoro ecrectBo3nanus: Yueonuk / .. Py3aBun. - 3-€
u3n., crepeorun. - M.: HUI[ MH®PA-M, 2013. - 271 c.: 60x90 1/16. - (Bsicmee
oOpa3oBanue:bakanaspuar). (nepemiet) ISBN 978-5-16-004924-3 5bC «3Hanuym»
http://znanium.com/catalog.php?bookinfo=390453 DJEeKTPOHHBIH pecypc
2) PomanoBa E. B. EcrectBo3Hanue. 3afauu no gpusuke, XUMUU U OUOJIOTHH: y4ed.-METOA.
nocobue. B 2 u. Y. 1 / E. B. PomanoBa. — Koctpoma : M3n-Bo KocTpom.roc. TexHon. yH-Ta,
2014. — 20 c. 50 sx3emMmIApOB
3) PeivkeBny A. I1. ®msuka. 3amaunuk. 10-11 k. / A. I1. PeimkeBuu. — M.: [IpocBemienue,
2006 — 192 c. 10 sx3eMIIsipoB

Ilepeyens pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKANMOHHOH ceTH «AHTepHETY,

He00XO0IMMBIX /ISl OCBOEHUSI IMCIUTIMHBI

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

DNeKTpOHHbIE OMOIMOTEUHBIE CUCTEMBI U 3JIEKTPOHHBIE OMOINOTEKH:

2. OBC VYuusepcurerckas 6udaunorexka ONLINE. Jlorosop Ne 547-12/18 06 okazaHuu
uH(popMalMoHHbIX yciyr, oT 29.12.2018r. Cpok aeiictBus porosopa c¢ 01.01.2019r. mo
31.12.2019r. Ccpuika na caiit DBC: http://biblioclub.ru KonmuectBo nonp3oBareneii: 8000 .

3. DnekTpoHHO-OMONMOTEYHas cucTeMa Znanium.comhttp://znanium.com/. JloroBop
Ne3519 96¢, ot 20.12.2018. Cpok naeiictBust goroBopa ¢ 01.01.2019 mo 30.06.2019. Horosop
Ne3821 »6c¢, ot 25.06.2019. Cpoxk netictBus morosopa ¢ 01.07.2019 mo 30.12.2019. Ccpuika Ha
caiit: http://znanium.com . KomnudectBo mons3oBareneit: 7900 mr.

4. Dnekrponnas oudnanoreka KI'Y http://library.ksu.edu.ru.

5. AwnHOTHpOBaHHas 6uOIMOrpaduueckas 60a3za JaHHBIX KypHaAJIBHBIX cTaTteit «MAPCy»
(MeXpEeruoH. aHaJ HT. pocruch crareid). Coriamenne o coTpynHudecTBe ¢ Hekommepueckum
napTHepcTBOM «Accorumanus Pernonanbubix bubnuoreunsix Koncoprmymon» B obnactu
pa3BuUTHs OMOIMOTEUHO-UHPOPMAIIMOHHBIX pecypcoB U cepBucoB Ne C/061-1 ot 10 sHBaps
2008r. Cornamenue Oeccpounoe. Ccbuika Ha caiit MAPC: http://arbicon.ru. Cornamienue
6e3Bo3mesniHoe. KonmmdecTBo moib30BaTeNeii HE OrpaHUUCHO.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCHUIINHBI
KOHTpOHB u OLICHKAa PE3yJIbTaTOB OCBOCHHUA JUCIHUIIIINHBI OCYHICCTBIIACTCA
npenoaaBarcjicM B IHPOLECCE MPOBCACHUA IMPAKTHUYCCKUX 3aHHTHfI, TCCTUPOBAHUA, a4 TAKIKC
BBITIOJIHCHHUA YYAITMMHCA HHAWBUAYaJIbHBIX 3aI[aHI/H71, I/ICCJIC,HOBaHPlﬁ.

PesynbTaTnl 00y4yeHus ®opMBbI M METO/AbI KOHTPOJIS M OLIEeHKH
(ocBOEHHBIEC YMEHHUS1, YCBOCHHbIC 3HAHMA) pe3yJIbTaToB 00y4eHHs
B pe3yabrare OCBOEHUS JUCLIUIUINHBI
oOyuaromuiics JODKEH YMeTb. - IPUBOAUTH

OpUMEpPhl  OKCIIEPUMEHTOB U HAOIIOACHMUIA,
000CHOBBIBAIOIIUX: CyILIECTBOBaHUE
3JIEKTPOMAarHUTHOIO  TOJIAI W B3aUMOCBS3b
3JIEKTPUYECKOTO U MAarHUTHOTO T0JIEH, BOJTHOBBIE
u KOPITYCKYJISIDHBIE CBOMCTBA CBETa,
HEOOpaTUMOCTh TETTOBBIX IPOLIECCOB,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPBI
MOJIEKYJI, 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakuuy OT TEeMIEpaTypbl MU KaTaau3aTopoB,
KJIETOYHOE CTPOEHUE JKUBBIX OPraHW3MOB, POJIb
JHK, Kak HOCUTEIA HacJaeqCTBEHHOU
uH(pOpMallMK, HBOJIOLHUIO >KUBOH  MPUPOJIBI,
MpEBpaIlCHUs] JHEPTUM W BEPOSTHOCTHBIN
XapakTep TMpOIECCOB B JKUBOM M HEXKHUBOUN
IpUPOJIE, B3aUMOCBSI3b KOMITOHEHTOB
HKOCHUCTEMBI, BIIMSHUE JACATEIHHOCTH YEJIOBEKa
Ha YKOCUCTEMBI; Tekywuii  KOHmMpPOIb: YCMHBIU  ONPOC;
- 0OBSACHATH MPUKIIATHOE 3HAYCHHE BAXHEHIIUX | KOHMPOIbHASL paboma no memam
JTOCTHKEHHUI B 00J1aCTH €CTeCTBEHHBIX HAYK JJIS:
pPa3BUTHUSL DHEPreTUKH, TPAHCIOPTAa M CPEICTB
CBSI3U, TIOJIYYCHHS] CHHTETUYECKUX MATEPHAIIOB C
3a/ITaHHBIMU CBOMCTBaMH, CO3JaHus
OMOTEXHOJIOTHH, nedeHus:  WUHQEKIIMOHHBIX
3a001eBaHU, OXPaHbl OKPYKAIOIIEH CPEIbI;

- BBIJIBUTATh TUIIOTE3bl W Tpeajiarath MyTH HX
MPOBEPKH,  JIeNlaTh  BBIBOJBI HAa  OCHOBE
AKCIIEPUMEHTANIbHBIX JaHHBIX, MPEICTaBICHHBIX
B BUJIe TpaduKa, TaOIUIIbl WIH JUarpaMMBbL;

- paboTathb c €CTECTBEHHO-HAyUHOU
uHpopmarmen, coaepxameicss B COOOIMEHUIX
CMMU, unTEpHET-pECypCcax, HaAyYHO-IOIIYJIIPHOU
auTepatype:  BIAACTh ~ METOJaMU  TIOHMCKa,
BBIZICNIATh CMBICJIOBYI0 OCHOBY W OIICHHBATH
JIOCTOBEPHOCTH WH(pOpMALIUU

- WCMOJb30BaTh MNPHOOpPETECHHBIC 3HAHUS U

YMCHUA B HpaKTI/IquKOf/'I ACATCIBHOCTH H
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MOBCETHEBHOM KU3HU.

B pe3yabTare OCBOCHHSI JUCIUTLINHBI
00y4Jaromuics TOKEH 3HATh!

- ©CTeCTBEHHO-HAyYHBI METOJ IO3HAHWUS,
3aKOHBI HBIOTOHA, TeIMOLIEHTpUYECKasl CHCTEMa
MHpa, 3aKOHbI COXPaHCHHUsI SHEPTHH U UMITYJIbCa,
MKT, 3aKOHBI TEPMOJIMHAMUKH,
9JICKTPOMAarHUTHOE  TI0JIe, MEXaHMYECKHE W
DJICKTPOMATrHUTHBIC  BOJHBI, HHTEPHEPEHIINS,
T pakIus, KBaHT, CTPOCHUE aTOMa, XHMHUYECKast
peaxiusi, MepruoIMICCKUN 3aK0H, TIEPUONYECKas
cucreMa XUMHYECKHUX 3JICMCHTOB,
MaKpoOMOJeKyJia, Oelok, Karanuzarop, (hepMeHT,
kietka, nuddepennuanus kiaetok, JJHK, Bupyc,
OuoJyiormyeckas 3BOJIIOIMSA, OuopazHooOpasue,
OpraHu3M, MOMYJSAIUs, dKOcHcTeMa, Ouocdepa,
caMOOpraHU3aIIHS;

- BKJAJ BEJIMKUX YYCHBIX B (OpMHUpOBaHUE
COBPEMEHHOW ©CTECTBECHHO-HAYYHOW KAPTHHBI
MUDA;

- BIIASTHHS Ha OpTraHu3M YyeaoBeKa
JJICKTPOMArHUTHBIX BOJH W  PaJMOAKTUBHBIX
U3NyuYeHUl; dHeprocOepekeHus; 0e30MacHoro
UCTIONIb30BAaHUSI MaTepuajoB U  XUMHYECKHX
BEIIECTB B OBITY; MPO(UIAKTUKY MH(EKIIMOHHBIX
3a00j1€BaHNl, HUKOTUHOBOM, aJIKOTOJIbHOM U
HApKOTUYECKOW  3aBUCHUMOCTEH;  OCO3HAHHBIX
JIMYHBIX JICUCTBUMA IO OXpaHE OKPYXKAOIIEH
cpenbl

Ipomercymounaa ammecmayus

1 cemecmp — 3auem
2 cemecmp - 3auem c OUeHKou
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