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Pazpaboran: Komuccaposa Mapust PomanoBHa

Pabouas nporpamma yue6HOM quctuminHel «EcrecTBo3HaHMe» pa3paboTaHa:

1) - Ha ocHOBe DenepanbHOrO TrOCyAapCTBEHHOTO oOpa3oBaTenbHOro crangapra (aanee — @I'OC)
M0 CHEIUAIBHOCTH CpEeHEro mpodeccuoHaibHOrO o0pazoBanusi (ganee - CIIO) 44.02.02
[IpenogaBaHre B HayalbHBIX KJlaccaX, y4eOHOro IJiaHa YIIIyONEHHOW MOJITOTOBKHM OCHOBHOM
npodeccHoHaBLHOM 00pa3oBaTenbHON mporpamMmbl 1o creruanbHocTH 44.02.02 IpenogaBanne B
HAYaJbHBIX KJaccax.

2) - B COOTBETCTBHH YUeOHBIM TUIaHOM 10 criermanbHocTH 44.02.02 [IpenogaBanne B HavadbHBIX
KJ1accax, 0100peHHbIM YueHbIM coBeToM KI'Y «22»o0xTs6ps 2019 r., (mpoTokon Ne 2),

YTBEPXIEHO:

Ha 3acemannu kadeappl negaroruku ¥ akMeoJIOTHH JIMYHOCTH
ITporoxon 3aceqanust Ne9 ot 23.03.2022

3aBeayromumii kKadeapoi Meaaroruku ¥ akMeoJIOTHH JIMYHOCTH
K.MeJI.H., 1o1eHT Boponiiosa A.B.

I[NIEPEYTBEPXJEHO:

Ha 3acemannu kadeappl neaaroruku ¥ akMeoJIOTHH JIMYHOCTH
ITporoxon 3aceqanust NelO ot 15.05.2023

3aBeayromuii kKadeapoi Meaaroruku ¥ akMeoJIOTHH JIMYHOCTH
K.MeJI.H., 1o1eHT Boponiiosa A.B.
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1. MMACIIOPT PABOYEH ITPOIPAMMBI YYEBHOW JUCHUILIAHBI
«ECTECTBO3HAHUME»

1.1.06s1acTh NpUMeHeHHs pado4eil IPOrpaMMBbl.
[Iporpamma yuebHOM mucturinHbl sBisgercs yacteto [IIICC3 B cootBercTBHHM ¢ PI'OC Mo
cnermansHOocTH CI1O 44.02.02 IlpenogaBanue B HaUadbHBIX KJIacCax.

1.2. MecTO TUCHMILUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccnoHambHOW 00pa3oBaTebHOM
MPOrpaMMBbI: TUCIHUILIMHA BXOAUT B CTPYKTYpY 00II€00pa3oBaTeIbHOrO LUKIA, u3ydaercsa B 1 u 2
ceMecTpax 00y4eHHUs.

1.3. Lleu 1 3a1a4u AMCHUILIMHBI — TPEOOBaHUSA K pe3yIbTaTaM OCBOCHUS IUCIUILIHBL:

Leap AMCOMIUIMHBI: OCBOCHUE 3HAHMNA O COBPEMEHHOM €CTECTBEHHO - HAYYHOW KapTHUHE
MHpPa U METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HanOoJjee BaXKHBIMU UIEIMU U JJOCTUKEHUSIMU
€CTECTBO3HAHUS, OKa3aBIIMMHU OIIPEIEISIONICE BIMSHUE HA PA3BUTHE TEXHUKH U TEXHOJIOTHH.

3agauM AUCHUILINHBI:

1) oBiajgeHuWe yMEHUSAMH TNPUMEHATh IIOJyYEHHbIE 3HAHMUA JUISI OOBACHEHMsS SIBICHUI
OKpY’KaloIIero MHUpa, BOCHPUATHS HMH(POPMAIMK €CTECTBEHHO - HAYYHOTO M CHEIHaIbHOTO
(mpodeccrOHaAIBHO 3HAYUMOrO) cojepxkaHus, nomydaemoil u3z CMMU, pecypcoB WHTepHera,
CIELMAIbHON Y HAYYHO-IIOIYJISIPHOM JIMTEPATYyPBHI;

2) pa3BUTHE MHTEIJICKTYalIbHbIX, TBOPYECKUX CHOCOOHOCTEH M KPUTHYECKOIO MBIIICHUS B
XO0JIe MPOBEICHUs NPOCTEUIINX HCCIENAOBAHMM, aHAIU3a SIBJICHUM, BOCIPUATHS U HHTEpIPETALUU
€CTECTBEHHO - Hay4YHOI HH(popMauu;

3) BocmuTaHue YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHSA 3aKOHOB IPHUPOJABI U
UCIIOJIb30BAaHUS JIOCTHIKEHUN €CTECTBEHHBIX HAyK I Pa3BUTHsS LUBUIM3AUUM W TIOBBIIICHUS
KauyecTBa JKU3HH;

4) mpUMEHEHHE €CTEeCTBEHHO - Hay4YHBIX 3HAaHMH B NPOQEecCHOHAIBbHON AEATENbHOCTH U
IIOBCEIHEBHOM JKM3HM JuId oOecredeHHus O€30MacCHOCTH  JKU3HENESTENbHOCTH; I'PaMOTHOIO
UCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 30POBbs, OKPYKAIOLIEH CPEBI.

B pe3ynbraTe 0OCBOSHUS IUCHUIUIMHBI O0YYaIOUIUIICS T0JIKEH YMeTh:

- MIPUBOAMTH MPUMEPHI SKCIIEPUMEHTOB U HAOIIOACHNH, 0OOCHOBBIBAIOIIUX: CYIIECTBOBAHUE
AJIIEKTPOMArHUTHOTO IMOJII M B3aWMOCBS3b AJIEKTPUYECKOTO W MArHUTHOTO MOJEH, BOJIHOBBIE U
KOPITyCKYJISIpHBIE CBOMCTBa CBeTa, HEOOPAaTUMOCTh TEIUIOBBIX IPOLIECCOB, 3aBHCUMOCTh CBOMCTB
BELIECTBA OT CTPYKTYPhl MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaKlUy OT TeMIIEpATyphl U
KaTaJlu3aTopoB, KJIETOYHOE CTpOeHHe KHUBBIX opranusmoB, ponb JIHK, xak Hocurens
HACJIC/ICTBEHHOH WH(OPMALMU, DSBOJNIONMIO JKUBOW MPHUPOJBI, TNPEBpALICHUS OSHEPTHH U
BEPOATHOCTHBIN XapaKTep IPOLECCOB B JKMBOM M HEKMBOM IPHUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
HKOCHCTEMBI, BIIUSHUE ACSITEIbHOCTH YEJIOBEKA HA SKOCUCTEMBIL;

- OOBSCHATH MPUKIIAJHOE 3HAUEHUE BaXXHEUIINX JOCTHKEHUH B 00JaCTH €CTECTBEHHBIX HAayK
JUISL: pa3BUTHUSI SHEPTETUKH, TPAHCIIOPTAa U CPEACTB CBA3H, NOJYyUEHUS! CHHTETUYECKHX MaTepHalIOB C
3aJJaHHBIMU CBOICTBaMU, CO3JJaHNsl OMOTEXHOJIOT M, JeueHUs MH(EKIMOHHBIX 3a00/1€BaHu, OXpaHbl
OKpY>Karollen Cpeibl;

- BBIIBUIATh TUIOTE3bl M Ipemararb IyTH WX IPOBEPKHU, JAEIaTh BBIBOABI Ha OCHOBE
HKCIIEPUMEHTAIBHBIX JIaHHBIX, IPEJICTABJICHHBIX B BUJIE TpaduKa, TaOIHIIbI W JHATrPaMMBL;

- paboTaTh C €CTeCTBEHHO-HAy4yHOM MH(oOpmanumeil, comepxamieiics B coobmenusx CMU,
MHTEPHET-pECypcax, HayuyHO-NOMYJISPHOM JIMTEpaType: BIaJ€Th METOJaMH IIOMCKA, BBIACIATH
CMBICJIOBYIO OCHOBY M OLICHMBATh JJOCTOBEPHOCTh HHPOPMALIUU

- HCIOJIb30BaTh NPHUOOPETCHHbIE 3HAHUS M YMEHHUS B MPAKTUYECKOW JEATENBHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B pe3ynbraTe 0OCBOCHMS TUCHUIUIMHBI 00YUYaOUINICs TOIKEH 3HATH:

- €CTECTBEHHO-HAYUYHBI METO/J| M03HaHUs, 3aKOHbl HbIOTOHA, renoneHTpruIecKas CucTeMa
MHpa, 3aKOHBl COXpaHEeHHs dHeprud U uMmnyinsca, MKT, 3akoHBI TEpMOAMHAMHKH,
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DJIEKTPOMArHUTHOE TIOJIe, MEXaHHMYECKHEe ¢ JJIEKTPOMArHWTHBIE BOJHBI, HHTEpdepeHuus,
mubpakius, KBaHT, CTPOGHHE aTOMa, XUMHUYECKas peakius, TMepUoJIUYeCKUil  3aKOH,
NepUoIMIecKasi CUCTeMa XUMUYECKUX 2JIEMEHTOB, MaKPOMOJIEKYJia, OSJIOK, KaTaau3aTop, (hepMeHT,
kietka, mupdepennmanus knerok, JIHK, Bupyc, Ouonormdeckas 3Boirorusi, OuopaszHooOpasue,
OpraHu3M, MOMyJISIIHs, SKOCUcTeMa, Onochepa, caMoopraHu3alys;

- BKJIaJl BEJIMKUX yUYEHBIX B (pOpMHpOBaHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MUDA;

- BJIIMSIHMSI HA OPTaHU3M 4YeJIOBeKa AJIEKTPOMArHUTHBIX BOJH U PAJAMOAKTUBHBIX M3ITYUYCHHI;
sHeprocOepexeHns; 0e30MacHOr0 MCIOIb30BaHUS MAaTEPHAIOB U XMMHUYECKUX BEIIECTB B OBITY;
npoUIaKTUKU HMH(EKIIMOHHBIX 3a00JeBaHMi, HUKOTHHOBOW, aJKOTOJBHOM W HapKOTHYECKOM
3aBUCHUMOCTEN; OCO3HAHHBIX JIMYHBIX JEHCTBUI MO OXPAHE OKPYKAIOUIEH CPEBI.

1.4. PexomenayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaAMMbI JHCIUIIIUHBI:

- MaKCUMaJIbHOM yueOHOW Harpy3ku oOydaromerocs 160 yaca, B TOM 4ucie:

- 00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 108 gaca;

- CaMOCTOSITEILHOM paboThl 00y4Yaronierocs 52 4acoB, B TOM YMCJIE KOHCYJIbTAIIUHU.



2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIHUATLIMHBI

2.1 O0beM yueOHOM AMCUMIIIMHBI U BUABI Y4eOHOI padoThI

Buj yueOHoii padoThl

O0BbeM YyacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 94
Oos3aTesibHasi AyIUTOPHAsI YueOHAs1 HArpy3Ka (Bcero) 78
B TOM YHCJIE!

Teopernueckoe 00yueHue (JICKIUN) 51
[TpakTrueckas padboTa (ceMUuHaphl) 27
CamocrosiTesibHasi padoTa o0yuawuierocs (Bcero) 16
B TOM 4YHCJI€ KOHCYJIbTallUN: 4

HPOMlet‘yIMOIJHa}l ammecmauun

1 u 2 cemecmpot




2.2 TemaTnueckuii mia u coaep:xanue ydeonou qucuumimasl ECTECTBO3ZHAHUE

Ounasn popma odyuenus

HaumenoBanue
pa3aesioB U TeM

Conep:xkanue yueOHOIro MaTepuasia, NPaKTHYeCKHe 3aHATHS, CAMOCTOSITeJIbHAS
padora o0y4aromuxcs.

Maxkcum.yueOHasi

HArpy3Ka CTy/JAeHTa,

qyac

Bcero

Oovem uacoe

Jlekuuu

JlabopaTopHble

IIpakTuyeckue

Paznen 1.dusuka

W
=)

20

~
N

Mexanuka

1. BBeaenue. OcHOBHbIE HayKH O npupoje (pusznka, XuMus, OUOJIOTHS), X CXOJICTBO
U ominuus. EcTecTBEeHHO-HAy4HBIH METOJI TMO3HAHHWA M €ro COCTaBJISIOIINE:
HaOJIr0/IeHUe, U3MEPEHUEe, IKCIIEPUMEHT, TUIIOTEe3a, TEOPHsl.

2. Mexanndeckoe IBMKEHHUE, €0 OTHOCUTEIBHOCTD. 3aKOHBI AUHAMUKU HbroToHa.

3. Cunbl B TpUPOJE: YNPYroCTh, TPEHHE, CHJIA TSKECTHU. 3aKOH BCEMHUPHOIO
Tarorenus. HesecomocTs.

4, I/IMHYJ'ILC. 3akoH COXPAaHCHUA HUMIIYJIbCa W  PCAKTUBHOC JABHOKCHHC.
HOTGHHI/IaIII)Hafl U KUHCTHYCCKAas SHCPIHL.

5. 3akoH COXpaHCHHA MEXaHUYeCKOM OHCPIruu. Pa6ota n MOIIHOCTB.

6. Mexanuueckne konebanus. llepwox m dacrora kosneOanuil. MexaHWUecKue
BOJIHBI. CBOWMCTBAa BOJIH. 3BYKOBBIE BOJIHBI. YJBTPa3ByK M €ro HMCIOJb30BAaHUE B
TEXHUKE U MEJULIMHE.

[S—
[S—

N

— | « | CaMocTOsITE/IbHASA

MonekynsipHas
¢duzuka

1. MonekynsapHoe cTpoeHHe BellecTBa. Macca U pa3mepbl MosieKyJd. TeruioBoe
IBUKEeHHE. TemnepaTypa Kak Mepa cpeiHEH KUHETUYECKOW SHEPIruy 4acTull.

2. OObsiCHEeHHE arperaTHBIX COCTOSIHUHM BemecTBa M (ha30BBIX MEPEXOJ0B MEXKITY
HUMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX MPEJCTABICHUM.
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3. UneanbHelii ra3. Ypasaenue MeneneeBa — KianeiipoHa .

4. WMzompomeccel. 3akoH Aporaapo. 3akoH JlanmbToHa. YpaBHEHHME COCTOSHHS
UJICaTIbHOTO ra3a.

5. 3aKOH COXPAaHEHMsI SHEPIHH B TEILIOBBIX IIpoOIEcCax.

6. HeoOpaTumblii XapakTep TEIUIOBBIX MPOIECCOB. TEIJIOBBIE MAIIMHBI, WX
MIPUMEHEHUE.

7. Dxonornveckre TpoOIeMbl, CBA3aHHBIE C NMPHUMEHEHHEM TEIUIOBBIX MAIlWH, W
npobiieMa YHeprocoOepeKeHHs.

DNEeKTPpUYECTBO U
MarHeTH3M

1. DnexTpuueckue 3apsaabl U UX B3aUMOJEHCTBHE. DIEKTPUUECKOE TOJIE.

2. IIpOBOAHMKY M U30JISATOPHI B JJIEKTPHUYECKOM IOJIE.

3. TlocTosHHBIN BJIGKTpI/I‘leCKI/Iﬁ Tok. Cmia TOKA, HAIPSIKCHUC, SJICKTPUUCCKOC
COIIPOTUBJICHUC.

4. 3akon OMma mi1s ydacTka 1enu. TerioBoe JeHCTBUE SIEKTPUIECKOI0 TOKa M 3aKOH
Jxoyna-Jlenna.

5. MarnuTHoe moje TOKa W JIEWCTBME MArHUTHOTO MOJII Ha MPOBOJHUK C TOKOM.
DNEeKTPOABUTATEb.

6. SIBneHue 3JEKTPOMAarHUTHOM MHAYKLUUHU. DiekTporeHeparop. [lepemeHHbIN TOK.
[lonydenune u nepenaya 3JIEKTPOIHEPTUU.

7. DOnexTpoMarHuTHbie BOJHBI. PamuocBsizsb W TeneBujeHue. CBeT  Kak
3JIEKTPOMArHUTHAs BOJIHA.

OnTHueckue sBICHUS.
Crpoenue aroma u
KBaHTOBas (pU3MKa

1. UaTepdepennms u audpaxiys cBeTa.

2. 'eomerpuueckas onTUka. 3aKOHbl OTPa)KEHUS U MpeIoMIIeHUs cBeTa. JIMH3bI

3. ®oTorpdekT u KOpImycKyJIsIpHbIE CBOMCTBA cBeTa. Mcmonb3oBanue Gotodddexra
B TEXHUKE.

4. Crpoenue aroma: IIJIaHETapHas MoJAelb W MojJenb bopa. Ilormomenue u
UCITyCKaHue cBera aroMoM. KBaHroBanue »sHepruu. llpuHuun pecTBus u
WCIOJIb30BaHUE Jia3epa.




5. CTpOeHI/Ie ATOMHOTO dapa. PannoakTuBHBIE HU3JIYUYCHUSA U HUX BO3JCHCTBUE Ha
JKUBBIC OpTaHHU3MBI.

6. 3Hepr1/151 pacCliCIICHUA aTOMHOI'O AApa. Hz[epHa;I OHEPICeTUKA U DKOJIOTMYCCKHUC
HpO6J’I€MI)I, CBA3aHHBIC C €€ UCITIOJIb30BAHHEM.

Paznen 2. 30 30 (18
Xumus ¢
3JeMeHTaAMH
IKOJIOTHH
XUMHYECKUE 1. Ilepnonnueckas cucteMa xumudeckux 3nemenToB .M. Menaeneena. 10 10 |6
CBOMCTBA U =
2. CBsi3p MEXAYy CTPOCHHEM DJJIEKTPOHHOW O0O0OJOYKM aToMa U XHUMHYECKUMU
TIpeBpaIeHUs .
CBOICTBaMHM 3JI€MEHTA
BELIECTB.
Heopranuueckue 3. [Ipupona xumuueckoii cBsizu. KoBaneHTHas CBSA3b: HETIOJSPHAS U MOJISIPHASL.
COCAMHCHHA. 4. Nonnas cBs3b. Katnons!l u aHMOHBL. MeTainyeckas cBsi3b. BogopoaHas cBs3b.
5. Kpucrammyeckue pemeTKy BemeCcTB ¢ pa3IHIHbIMU BHIaMU XUMHUYECKON CBSI3H.
6. Xumuueckas peakiusi. CKOpOCTh peaklud U (QakTopbl, OT KOTOPBIX OHA 3aBUCHT.
TeroBoit 3¢ ekt XuMHUIECKO peakuuu. XUMUYeCKOe paBHOBECHE.
Oprannueckue 1. Teopust cTpOEHUST OPraHUYECKUX COCTMHEHHUN. Y TJIEBOIOPOIBI. 9 9 6
COEIMHEHUS
2. Kucnopoaconepikaiie OpraHn4eckiue CoeMHEeHNUS.
3. A3oTcojepiKale OpraHnyecKue COeTUHEHUSI.
4. ITonumepsl.
XUMUS U OpraHu3M 1. Xumudeckue 3JIeMEHTHI B OpraHu3Me yesnoBeka. OpraHnndeckue u HeopraHuueckue |4 4 2
YesnoBeKa BemiecTBa. OCHOBHBIE KM3HEHHO HEOOXOJWMBIE COCIMHEHUS: OENKH, YTIEBOJBI,
YKUPbI, BATAMUHBI.
2. Ctpoenue O€NKOBBIX MOJEKYJI. YTJEBOJAbl — TIJIABHBIM HCTOYHHUK DSHEPTUU
opranusma. Posb )KUpoOB B opraHu3me, X0JIeCTEPHH.
Bona u pactBopsl Bona Bokpyr Hac. ®usnueckue M XMMHUYECKHE CBOWCTBa Bojabl. PacTtBopenue |4 4 2

TBEPJBIX BEIICCTB M Ta30B. MaccoBasi J0Js BEIIECTBa B PAacTBOpPE Kak CIOCOO
BBIPDAKEHMUSI cocTaBa pactBopa. Bonnbeie pecypebl 3emnun. KaudectBo BOABL
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3arpsi3HUTENN BOJBI M CIIOCOOBI OUHCTKHU.
Kectkas Boga u ee ymsardyenue. OnpecHeHUue BOIbI.

XUMHUECKUE 1. Xumuyeckuii coctaB Bo3ayxa. Armocdepa u kiaumar. O30HOBbIE ABIPHL |3 3 2
IIPOLIECCHI B 3arpsi3HeHHe aTMOC(hEpHI M €ro HCTOYHUKH.
armocdepe
2. Kucnotueie noxau. Kucmorel u menoun. Ilokazarenb KHUCIOTHOCTH PacTBOPOB
pH.
Pa3nen 3 24 24 |13
buojorus ¢
3JIEeMEeHTaMH
KOJIOTHH
Hawnbonee obmme [Tonsitne «oxku3HBY. OCHOBHBIE MPU3HAKU JKUBOTO: MHUTAHUE, JbIXaHUE, BBIAEICHHE, |11 11 |6
MIPEICTABICHUS O pa3apaXxuMoOCTh, TOJBUKHOCTh, pa3MHOXKEHHE, POCT © pa3Butue. IloHsTue
JKU3HU «opranu3my». PazHooOpasue KUBBIX OPraHU3MOB, IPUHIIAITEI MX KJIACCH(PUKAIUH.
2. Kitetka — eqviHHIIA CTPOCHUS M JKU3HEACSITEIIBHOCTH opraHu3Ma. OOMEH BelecTB
Y IIPEBPAILIEHUE SHEPTUH B KIIETKE.
3. Monekyna JHK — Hocurens HacienctBeHHOM uHGoOpManuu. YpoBHH
OpraHU3alMK KUBOW MPHUPOABL: KIETOUHBINA, OPraHU3MEHHbIN, HAI0PTaHU3MEHHBII.
BOJIOIHIS KUBOTO.
4. JIBUWKyIIHE CHJIbI DBOJIOIUU: HACIEACTBEHHOCTh, U3MEHYUBOCTb, €CTECTBEHHBII
otoop.
OBOJIOIIMOHHOE 1. OGmras xapakTepucTuKa OMOJIOTHUN B JIOJTAPBUHOBCKUH TIEPHO/I. 7 7 4
YCHMUE.
y 2. OBonUIMOHHOE yueHue /lapBuHa.
[Ipoucxoxnenue
qeJoBeKa 3. MukposBostoius. Makpo3BOITIOIHS.
4. Jloka3aTeabCTBa POJACTBA YEIOBEKAa M JKMBOTHBIX. OCHOBHBIC ATambl 3BOJIIOIHMH
4yelroBeKa. Packl uemoBeka.
Yenosek u 1. [TonsiTHst GUOTEOIIEH03a, YKOCUCTEMBI 1 OMOC(hEphl. Y CTOMYHBOCTH YKOCUCTEM 6 6 3

OKpy’KaroIas cpena

2. BosgeiicTBue 3KOJOrMUECKUX (PAKTOPOB Ha OPraHU3M 4YEJIOBEKa W BIUSHHE
JESTEIbHOCTH YeJIOBEKAa Ha OKPYXKAIOILYI0 Cpely (SIO0XMMHUKAThl, IPOMBIIUICHHbIE
OTXO7Ibl, pafiualysl U ApyTHe 3arpsa3HeHus). ParyonansHoe Npupoa0noIb30BaHuUE.
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Koncynomayuu Paz6op Hanbonee ClIOKHBIX TEM. 4 4 4
[TomMomIh B MOATOTOBKE COOOIICHHH M B TIOJATOTOBKE K MTPOMEKYTOUHOMN aTTECTAIUH.

IIpomeskyTouHas aTTecTALMSA

Bcezo 3a cemecmp: 94 94 51 27 |16
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2.3.0pranmn3anus BHEayAMTOPHOH CAaMOCTOATEJIbHOH padoThl 00yYalOIMXCs 110
AUCHUIIJINHE

CamocrosrenbHas padoTa 1Mo M3y4aeMoi JUCHUIUIMHE OCYIIECTBISIETCS B COOTBETCTBHE
C TEMATUYCCKUM IIJITaHOM.

[IpenonaBaTens OCyIIECTBISIET OPraHU3ALUIO0 CAMOCTOSITEIBHON pabOThl B COOTBETCTBUE
c [lonoxxeHneM 06 opraHu3ali BHEAYIUTOPHOU CaMOCTOSITENIbHOM pabOThl 00y4aIOIIUXCS TPU
peanu3alyy IporpaMM CpeHero NpoecCuOHaIbLHOI0 00pa30BaHMUs.

[Ipu mpoBeneHUM ayIWTOPHBIX 3aHATHI B TEUEHHE CEMECTpa MpernojaBaTelb BbIIACT
3aJlaHus JUIsL CaMOCTOSITENIbHOW paboThl B COOTBETCTBHE TEMAaTHUYECKUM IUIAHOM pPabOTHI.
BOHpOCBI A MOATOTOBKHM K TEKYIIEMY KOHTPOJIKO, KOHTPOJIBHBIM pa60TaM, KOJUIOKBUYMaMm,
TeMbl peepaToB, JOKIAI0B YKa3aHbl B (DOHJIE OLEHOUYHBIX CPEACTB MO U3y4aeMOM JUCIHUITIHHE.

Pa3znea, Tema Conep:kanue caMoOCTOSATeIbLHON padoThI (3a1aHKs)
MexaHuka Pemenne 3anau
MornexkynsipHasi puzuka Permenvie 3amau
DNEeKTPUYECTBO U MarHETHU3M Pemenne 3amau
OnTuueckue sBieHus. CTpoeHue aroma Pemenue 3a1aq
Y KBaHTOBas (pU3HKa
XUMHUYECKHE CBOMCTBA U MPEBPALLICHUS Pemenue 3amaq
BemiecTB. Heoprannueckue
COEIMHEHMUS.
Opranndeckue COeMHECHUS Pemenue 3amau
XUMUA U OpraHu3M 4YeJIOBEeKa IToaroroBka cooOIEeHAS
Bona u pactBopbI IToaroroBka cooOIIEHHS
XUMHYeCcKre IpoLecchl B aTMocdepe [Toxroroska pedepara
Haubonee obiue npeacraBneHus o [Moxroroska pedepara
KU3ZHU
OBOJIIOIHOHHOE YYEHUE. [Moxroroska pedepara

HpOI/ICXO)K,Z[eHI/Ie YCJIO0BCKa

Yenosek u OKkpyKarolas cpezia IToaroroBka cooOIEeHUS

3. YCJIOBUS PEAJIM3AIIMU TPOT'PAMMBI JUCHUITJINHBI
3.1. Hanmume cnenuajibHO 000PYA0BAHHOM ayIMTOPUM:

HanMeHoBaHue Ob6ecneyeHune (M/T):

Kabunet dusmnonornu, | Konnyectso nocagouHbIX MecT - 24,

aHaTOMuUMU rurneHsl, | O6opyaoBaHMe: MefioBas [J0CKa, MNEPEHOCHOM KOMIJIEKT

aygmtopusa N2121 MYyNbTUMeAna 060pyA0BaHUA: 3KPaH, MYJIbTUMEAMA NPOEKTOP
Beng, HoyTbyk Lenovo Ideapad 100

NMomeweHmns ana | CTon KOMNbKOTEPHbIN — 7 LWIT., KOMMNbIOTEPHOE KPEeCsio — 7 LWT.

caMocTosaTeNlbHOM paboTbl: | CucteMa  3aTeEMHEHUA  [JHEBHOrO CBeTa, MepPCOHasbHble

oubanorteka, YUTANbHbIN | KOMIMbLKOTEPDI: MOHUTOP, CUCTEMHbBIN 610K, MbliLLb,

3a/1 C BbIXOAOM B CeTb | KnaBmatypa, NPUHTEpP, CKaHep

NHTepHeT, ayautopusa No | (CucteMHbit 610k N YO1361658, CuctemMHbit 610K N
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278. Y01361616, CucteMHbin 610K N YO1361660, CucteMHblin
610k N YO1361665, CucteMHbim 670Kk N YO1361663,
CucteMHbin 6nok N YO1361664. MoHutop Proview N
Y01361640, MoHutop Proview N YO0136164, MoHutop
Proview N YO01361638, MoHutop Proview N YO01361637,
Monutop Proview N YO01361639, MoHutop Proview N
Y01361635) - 19 KOMMNAEKTOB, 6E3/IMMUTHbIN UHTEPHET, 30HA
Wi-Fi; kcepokc «Hewlett-Packard» - 1 wr.

CTauuoHapHas AeEMOHCTPaLMOHHas cMcTeMa

3.2. UudopmanuonHoe odecrieueHne o0ydeHust:
OcHoBHasi MTEpaTypa:
1) Msikumies, I'. SI. @usuka: 10-i kinacc: 6a30BbIN 1 yrTyOnEHHBINA ypoBHU : yueOnuk / I, S1.
Mskumes, b. b. byxosues, H. H. Corckwuit ; mon penakmueit H. A. ITapdentreBoit. — 10-¢
u3n., crep. — Mocksa : IIpocsemenue, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. —
Texct : oanektponsblii // Jlanp : 510eKTpOHHO-OMONMoOTeyHass cucremMa. — URL:
https://e.lanbook.com/book/335051.
2) Msikumes, I'. SI. @usuka: 11-it kmacc: 6a30BbIi U yriryOJN€HHBIN ypoBHHM : yueOHHK / I, f1.
Mskumes, b. b. Byxosues, B. M. Hapyrun ; non penakuueit H. A. IlapdentseBoit. — 11-¢
u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 432 ¢. — ISBN 978-5-09-103620-6. —
Tekct : omekrtponsblt // Jlamp : d31MeKTpOHHO-OMOMMOTEeYHass cucremMa. — URL:
https://e.lanbook.com/book/335054.
3) Xumus : 10-it kmacc : 6a3oBblit ypoBeHb : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B.
W. Tepenun [u ap.] ; noa penakiued B. B. Jlynuna. — 10-e usn., crep. — Mocksa :
[Ipocsemenne, 2023. — 204 c. — ISBN 978-5-09-110489-9. — TekcT : 37E€KTPOHHBIH //
Jlanb : anekTpoHHO-O0HOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/360818.
4) Xumus: 11 kmacce: 6a30BbIit ypoBeHs : yueObnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3nos, B. B. Jlynun ; noa penakuueir B. B. Jlynuna. — 9-e u3z., crep. — Mocksa :
[Ipocemenne, 2022. — 223 c¢. — ISBN 978-5-09-087938-5. — TekcT : 37eKTpOHHBIH //
Jlanb : anekTpoHHO-O0HOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/334901.
5) buonorwust: 10-i knacc: 6a30BbIl ypoBeHb : yueOHuk / B. B. [laceunuk, A. A. KameHckui,
A. M. Pybuos [u nap.] ; mox pemakimerd B. B. Ilaceunnka. — 5-e¢ usm., crep. — Mocksa :
[Ipocemenne, 2023. — 223 c¢. — ISBN 978-5-09-103624-4. — TexkcT : 37E€KTPOHHBIH //
Jlanb : anekTpoHHO-O0HOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/334994.
6) buonorus: 11-if kmacc: 6a30BeIid ypoBeHb : yueOHUK / B. B. [Taceunuk, A. A. KameHckwid,
A. M. Pybuos [u nap.] ; mox pemakiuerd B. B. Ilaceunnka. — 5-e¢ usm., crep. — Mocksa :
[Ipocsemenne, 2023. — 272 c¢. — ISBN 978-5-09-103625-1. — TekcT : 37IE€KTPOHHBIH //
Jlanb : anekTpoHHO-O0HOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/334997.
JlonoiHUTe IbHAS JIUTepaTypa:
1) Turos, C. A. EcrectBo3nanue: 10-# knacc: 6a30Bbiii ypoBeHb : yueOHuk / C. A. Turtos, U.
b. Aradonosa, B. 1. CuBornazos. — 9-¢ u3a., ctep. — Mocksa : [Ipocsemenue, 2023. —
348 ¢c. — ISBN 978-5-09-110492-9. — TexkcT : 2JeKTpOHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/360611.
2) Turos, C. A. EctecTtBo3Hanue: 11-# kmacc: 6a30BbIid ypoBeHb : yueOnuk / C. A. Tutos, U.
b. Aradonosa, B. 1. CuBornazos. — 7-¢ u3a., ctep. — Mocksa : [Ipocsemenue, 2023. —
415 c. — ISBN 978-5-09-110493-6. — Texkcr : 25eKTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/360614.
3) CemennoBa, T. M. OcHOBHBIE 3aKOHBI dJIeMEHTapHOU Pu3uKu (hopMyIbl, KOMMEHTApPUH,
3amaun) : cripaBouHoe mocobue / T. M. CemennoBa, JI. . CemeHiioB. — YibsHOBCK : Yul'VY,
2021. — 148 ¢. — Tekcr : 2eKTpoHHBIN // JlaHb : DJIIEKTPOHHO-OMOINOTEUHAsS CHCTEMa. —
URL: https://e.lanbook.com/book/199697
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Ilepeyennb pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «AHTEepHETY,
He00XOAUMBIX /IJISl 0CBOEHUS AU CHMILIMHBI
1. O6pasoBarenbHas maTgopma «tOpaiit» https://urait.ru/

2. 9BC «Jlanby https://e.lanbook.com

3. DnekrponHas oudanoreka KI'Y http:/library.ksu.edu.ru.

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHMUSI
JUCLMIIJIMHBI

KOHTpOHB n OIICHKAa PE3yJIbTAaTOB

OCBOCHUA JUCITUITIINHBI OCYHICCTBIIACTCA

mnpenoaaBaTCJieM B HNPOLECCEC MNPOBCACHUA IMPAKTUYCCKUX SaHSITHﬁ, TECTUPOBAHUSA, a TaAKKC
BBITTIOJIHCHUS YHaIIUMUCA HHAUBUAYAJIbHBIX 3a,[[aHPIﬁ, HCCIIEIOBaHUM.

PesyabTaTnl 00yyeHus
(ocBOEHHBIE YMEeHHUS1, YCBOCHHbIE 3HAHUSA)

®opMbI 1 METOABI KOHTPOJISI U OLIEHKHU
pe3yabTaToB 00y4eHHst

B pe3yJspraTe OCBOEHUS JTUCLUTIIINHBI
oOyJaroluiicss JOKEH YMeTh: - MPHUBOJIUTH
IpUMEpPhl  SKCIIEPUMEHTOB U HaOJIO/IEHUH,
00OCHOBBIBAIOIINX: CYILECTBOBAHUE
AJIEKTPOMArHUTHOTO  TOJS W B3aUMOCBSI3b
NIEKTPUYECKOTO U MAarHUTHOTO II0JIEH, BOJHOBBIE
51 KOPITYCKYJISIpHBIE CBOMCTBA CBETa,
HEoOpaTUMOCTh TEIUIOBBIX IIPOLIECCOB,
3aBHCHMOCTb CBOMCTB BEILECTBA OT CTPYKTYpPBI
MOJIEKYJ, 3aBHUCHUMOCTb CKOPOCTH XUMHYECKON
peakuuu OT TEeMIEpaTypbl M KaTaJln3aTopoB,
KJIETOYHOE CTPOCHUE JKUBBIX OPIaHHU3MOB, pOJIb
JHK, Kak HOCUTEISA HacJeqCTBCHHON
MHPOPMAlLIMK, SBOJIIOLUUIO JKUBOM  MPHUPOJHI,
IIPEBPALICHUs] DHEPTMM WU BEPOSITHOCTHBIN
XapakTep IpPOLECCOB B KUBOM U HEKUBOU
IIpUpoJE, B3alMOCBS3b KOMIIOHEHTOB
9KOCUCTEMBI, BIIUSHUE JEATEIbHOCTU YEIOBEKa
Ha KOCHUCTEMBI;

- OOBSACHATh NPUKIATHOE 3HAYEHHE BAYKHEHIINX
JTOCTIDKEHHH B 00JaCTH €CTECTBEHHBIX HAYK JJIS:
pa3BUTUSL DHEPreTUKH, TPAHCIIOPTA M CPENCTB
CBSI3M, IIOJyUYEHUSI CUHTETUYECKUX MATEPHAIIOB C
3aJJaHHBIMU CBOliCTBamH, CO3/1aHUS
OMOTEXHOJNIOTUH,  JIeYeHHUs  HMH(QEKIHUOHHBIX
3a00JIeBaHUH, OXpaHbl OKPY>KaIOLIEH cpebl;

- BBIBUIATh TMIOTE3bl M MpeAjarath MyTH HX
IIPOBEPKH,  JleNaTh  BBIBOJBI HAa  OCHOBE
SKCIIEPUMEHTAIbHBIX JaHHbBIX, IPEICTABICHHBIX
B BUJie rpaduka, TaOIULbI WU TUarpaMMBl;

- paboTartb c €CTECTBEHHO-HAY4YHOI
uHpopmanuei, conepxaieiics B COOOLICHUAX
CMMU, uHTEpHET-pecypcax, HayqyHO-TOMYJISIPHOU

Texkywuii  KoHmponv: YCmMHbIUL  ONPOC;
KOHMPObHAs paboma no memam
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JaUTepaTtype:  BIaJeTh ~ METOAAMU  IIOHCKa,
BBIJICJIATE CMBICJIOBYIO OCHOBY W OIICHHUBAaTh
JIOCTOBEPHOCTh WH(POpMALIUU

- HCIONB30BAaTh IPHOOPETCHHBIC 3HAHUS U
YMEHUSI B TPAKTHUYECKOW JESITENBHOCTH U
MOBCETHEBHOM KM3HU.

B pe3ynbraTe OCBOCHHSA TUCTIATLTAHBI
00yJaroIuiics: JOMKEH 3HATh!

- ©CTeCTBEHHO-HAYYHBI METOJ IIO3HaHWUS,
3akoHbl HpIOTOHA, TeanoLeHTpUYecKas cucrema
MUpAa, 3aKOHBI COXPAHEHUS SHEPTHH ¥ UMITYJIbCA,
MKT, 3aKOHBI TEPMOJNHAMUKH,
JJIEKTPOMAarHUTHOE TOJe, MeXaHWYeCKHe U
AIIEKTPOMArHUTHBIE  BOJHBI, HMHTEpQepeHIus,
IudpaKiys, KBaHT, CTPOCHUE aTOMa, XUMUYecKast
peakuus, NepruoANYECKUI 3aKOH, epUoIuIecKas
cucrema XUMHYECKHUX AJIEMEHTOB,
MaKpoOMOJIeKyJa, OeloK, KaTainu3aTop, (pepMeHT,
knetka, nuddepenuuanusa kietok, JJHK, Bupyc,
Ouosoruueckasi 3BoytoLUs, OHOpa3sHOOOpasue,
OpraHusM, HOIyJSIUs, 3KocUcTeMa, Ouocdepa,
caMOOpraHu3aLus;

- BKJAJI BEJIMKUX YYEHBIX B (QopMHUpOBaHHE
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI
MUDA;

- BITUSTHUS Ha OpraHu3M YeJioBeKa
AJIEKTPOMArHUTHBIX BOJH H  PaJMOAKTUBHBIX
U3Ny4yeHull; sHeprocOepexkeHusi; 0e30MacHOro
UCTIOJIb30BAaHUSl MAaTEpUANOB M XMUMHUYECKHX
BEIIECTB B OBITY; MPO(UIAKTUKY UH(PEKITMOHHBIX
3a00JIcBaHUM, HUKOTHHOBOH, aJKOTOJBHON U
HApKOTHUYECKOM  3aBHUCUMOCTEH;  OCO3HAHHBIX
JIMYHBIX JICUCTBUUA IO OXpaHE OKPYKaIIEH
Cpelbl

Hpomeafcymouuaﬂ ammecmauun

3auem: cobecedosarue no npedIoHCeHHbIM
sonpocam
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