ABTOHOMHOE 00pa3oBaTe/IbHOE yUPeXeHHe BhICIIero 00pa3oBaHus
JIeHHMHTpaJCKO 00/1aCTH
«[TocyaapCcTBeHHBIH MHCTUTYT Y)KOHOMHKH, (PMHAHCOB, MPAaBa U TEXHO/IOTHI»

TexHonornueckuu paxyasrer

7 VTBEPXJIAIO:
Pextop TMD®IIT
Koganes B. P.

«ad y 2077T.

PABOYASI [IPOTPAMMA
YUEBHOI AUCLIUTIIAHBI

OYA.14 ECTECTBO3HAHUE

JJTsI CTIeL[ia/IbHOCTH CpefiHero rpodeccroHa bHOTO 00pa3oBaHus
54.02.01 Iu3aviH (110 oTpacssm)
Nv3aiiH KocTIoMa

I'aTunnHa
2017



[Tporpamma yueOHOM  AMCIUIUVIMHBI pa3paboTaHa B COOTBETCTBHH  C
defepasbHBIM TOCYaPCTBEHHBIM 00Opa3oBareibHbIM cTaHAapToM (zAanee — ®I'OC) mo
CreIaabHOCTH CpeaHero ImpodeccruoHanbHoro obpasosanus (ganee — CITO) 54.02.01
Mw3aiin (1o otpacism) [Ju3aiid koctioma Ha 2017/2018 yueOHbIH rof

Opranwuzaifus — pazpaboruuk: AOY BO JIO «TUDDIIT»
Pa3paboTunk: XogaHoBuu Jlapuca JIeoHHJoOBHa — TIPeIIo/jaBaTe b

PaccmoTpeHa u ofjoOpeHa Ha 3ace/laHUM MeTOANUeCKOM KOMUCCHU

'

Mporokon Ne 7 ot _ £6. F 2017r.

[Ipencenarens MeTONMYECKOH KOMHCCHH Coxonosa O.B.

¥ -~
[~

CornacoBaHo:

= = -
Hupekrop .r_ij’{_?f"e’e-w#?j;f[ 0.H. 31HHOBLEBA
HOYV «lleppas Axanemuueckas raMuazus r.[ aT4HHb» £z



COAJEPXAHUE

CTp.
1. TIACIIOPT PABOYEN ITPOTPAMMBI YUYEBHOHN 4
JCITATIIUHBI

2. CTPYKTYPA Y COJEPXAHWE YYEBHOU JUCIIUIUIMHBI §

3. YCJIOBUSI PEAJIM3AIIMM TPOT'PAMMBI YYEBHOI 9
MCIATTAHBI

4. KOHTPO/Ib U OIIEHKA PE3YJIBTATOB OCBOEHHUSI 1()
YUEBHOM M CIUTIIVHBI



1. TIACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOW JUCIIUILIVHBI
ECTECTBO3HAHMUE
1.1. O6nacTb NMpUMeHeHuUs TTPOrPaMMBbI
PabGouasi mporpamMMa yueOHOM AWCIUIUIMHBI SBJSETCS YaCThbI0 OCHOBHOWM MpodeccroHambHON
obpa3oBarenbHOM riporpammbl B cootBeTcTBUM ¢ PI'OC 110 cnetipanbHocT CITO
54.02.01 Tu3aiix (10 oTpac/isam)

1.2. MecTo yue0HOI1 JUCLMIUIMHBI B CTPYKType 0CHOBHO# npodeccioHa/ILHON

o0pa3oBaTe/IbHON MPOrpaMMbI:
OO01eo0pa3oBaTe/TbHbIN IHKIT

1.3. Henu u 3afauM y4eOHOW AMCHHUIUIMHBI — TPe0OBAaHUA K pe3y/bTaraM

0CBOEHHS YUeOHOH JUCIUIL/TMHBI:

¢ B pesynbrare 0CBOeHHs yueOHOW JUCLMIUIMHBI 00YYaroIUNACs JO/DKeH YMEeTh:
-TIPUBOJUTL TIPUMEpbl  3KCIIEDUMEHTOB W  HaOmofeHWd, OOOCHOBBIBAIOIIMX: aTOMHO-
MOJIEKY/ISIDHOE CTPOEeHHEe BelecTBa, CylL[eCTBOBAaHWE 3JIeKTPOMarHUTHOIO I10Jis, BOJHOBbIE U
KODITyCKY/ISIpHbIE CBOMCTBA CBeTa, HeOOPaTHMOCTh TEIJIOBBIX MPOLIECCOB, pa3beraHue raiakTyk,
3aBUCHMOCTb CBOMCTB Bell[eCTBa OT CTPYKTYPbl MOJEKYJ, 3aBUCUMOCTb CKOPOCTH XMMHYeCKON
peakLyy OT TemIlepaTypbl M KaTaau3aTopoB, K/IETOUHOe CTPOeHHe JKUBBIX OpPraHU3MOB, POJib
JHK kak HocuTens HaciefCTBEHHOW UH(OPMAaLMY, SBOTIOLMIO )KUBOU NIPUPO/bI, peBpallieHre
SHepruu. B3aumMoCBsa3b KOMIIOHEHTOB 3KOCUCTEMBI, B/IMSHYE Ha HUX J1eATe/IbHOCTH Ye/IOBeKa;
-00BSICHSITh TPUK/IAJHOE 3HaueHWe Ba)KHEMIIIMX JOCTYD)KEHWM B 00/IaCTH eCTeCTBEHHBIX HayK
[/16 pa3BUTHSL SHEPreTHKY, TPaHCIIOPTa, CBSI3U, MOJyUeHUs] CUHTeTUUeCKHUX MaTepuasoB, CO3-
JaHusi OMOTEXHOJIOTHH, JiedeHUs] UH(EKIIMOHHBIX 3a00/1eBaHUI, OXpaHbl OKPY KaroLL[el Cpe/ibl;
-BbIIBUraTh TUIIOTe3bl W TpejjaraTb IIyTM WX T[POBEPKH, Je/aTb BbIBOAbI Ha OCHOBe
9KCIIepPUMEHTA/TbHBIX JIaHHBIX, MTPeCTaB/IeHHbIX B BUZie TpadurKa, TabULbl WM JrarpaMMBI;
-paboTath C ecTeCTBeHHO-HayyHOU wuH(MOpManuel, comepxkaijeiics B coobmenusx CMU,
VHTEepHeT-pecypcax, HayYHO-TIOMy/IIPHOM JIUTepaType, OLleHUBaTh ee JJ0CTOBEPHOCTH;
-WCTI0JIb30BaTh NMPUOOpeTeHHbIe 3HAHUSI U YMEeHUs [Jisl TIPAKTUKW Y TTOBCEHEBHOM JKU3HU IS
OLIEHKM B/MSHUS Ha OpPraHU3M 4Ye/ioBeKa 3/7eKTPOMarHUTHBIX BOJH W PaJMOaKTHBHBIX
u3nyueHnd, 3HeprocOepekeHusi, 0e30MaCHOTO WCIIOb30BaHUSl MaTepUasioB W XUMHYeCKHX
BeILeCTB B ObITY, POUIaKTUKY MHPEKIIMOHHBIX 3a00/1eBaHUIi, HUKOTUHOBOM, a/TKOTOJIbHOU U
HapKOTMYeCKOM  3aBUCUMOCTEM, OCO3HAHHBIX JIMUHBIX [EeWCTBUM MO OXpaHe OKpYy)Karolen
cpefpbl.
B pe3ynbrate ocBoeHus1 yueOHOM AUCITUTUIMHBI 00YYarOIIMIACS JO/DKEH 3HATh:
-CMBIC/I TIOHSITUM: eCTeCTBEHHOHAyUHbIM METOZ TO03HaHWs, S/eKTPOMarHWTHOe TIoJie,
5/IeKTPOMarHWTHbIe BOJIHBI, KBAaHT, MepUOJUYEeCKUN 3aKOH, XWMHYecKasl CBsI3b, XWUMHUUeCKast
peakiysi, Makpomorekysa, Oenok, KaranusaTop, (epMeHT, KaeTka, JuddepeHIMaLUs KIIETOK,
IOHK, Bupyc, 3BosoLus, 6ropasHooOpasve, OpraHu3M, MOMYJIsLUs, JKOoCcUcTeMa, duocdepa,
SHTPOMMUS], CaMOOpPraHU3aLus;
-BKJ/1aJ] BeJIMKUX yueHbIX B ()OpPMUPOBaHME COBPEMEHHOM eCTeCTBeHHO-HayUYHOM KapTUHbI MUpa.

1.4. PekomeHiyeMoe KO/IM4eCTBO YaCOB Ha 0CBOEHHUE IPOrpaMMbI

yueO0HO! JUCIUTTHHBI:

MaKCUMasbHOM yueOHON Harpy3ku oOyuarorerocsi 166 uaca, B TOM uucie:
00s13aTesTbHOM ayAUTOPHOU yueOHOM Harpy3ku obyuaromerocsi 111 uacos,
CaMOCTOsITe/IbHOM paboThl 00ydJaroierocst 55 4acos.



2. CTPYKTYPA U COAEPXXAHUE YUYEBHOU JUCILIUIT/INHbI
2.1. O6beM yueOHOM JUCHUIUIMHBI U BU/IbI YUeOHO! padoThI

Bu/| yue0HOI padoThI O6vem uacos
MakcumaibHas yue0Hass Harpy3ka (Bcero) 166
Oo6si3aTe/1bHAsA ayANTOPHas yyeOHasA Harpy3ka (Bcero) 111

B TOM UHCJIE:

Jlekimn 95
JlaboparopHblie paboThbI 4
[TpakTHUecKre paboThI 12

CamMocTosTe/1bHasA padoTa odyuaromierocs (Bcero) 55

HMmoeoeass ammecmayust 8 (popme 3K3ameHa




2.2. TemaTnuecKuil IJIaH U COJieP)KaHHUe YUeOHOM AUCIUIUIMHBI  ECTECTBO3HAHUE

H Cojiep>kaHne y4yeOHOro Marepuasna, Jja0opaTopHble W NpPaKTHYecKWe padoThl, camMocToATelbHasA pabdora YpoBeHb
anMeHOBaHHe pa3/ie/ioB U TeM O6Bem yacoB
00yyarIuxcs, KypcoBas pador (poekKr) (ec1u npedycMompeHbi) 0CBOEHHS
1 3 4
Pazpen 1. DU3NKA 52
1/1 Beenenuve. MexaHnueckoe JBKeHME U €eT0 OTHOCUTETbHOCTb. 1 1
2/3 3akoHbl JuHAaMUKU HbIOTOHA. 2
2/5 Cwuibl B ripupojie. 3aKoH BCEMUPHOT0 TSroTeHusi. HeBecoMoCTb. 2 2
2/7 WMITynbC 1 3HEprusi, 3aK0HbI MX CoXpaHeHus1. PaboTa ¥ MOIIIHOCTb B MeXaHHUKe. 2
Tema 11 <
Mexannka 2/9 Mexanuueckue Kosebanusi. [lepyos 1 yacToTa KosiebaHui. 2
2/11 | Mexanuueckue BonHbI. CBOMCTBA BOH. 3BYK. Y/IbTPAa3BYK U €r0 UCIIOb30BaHUeE. 2 3
1/12 | JlaboparopHbie paboThl: MiccieoBaHye 3aBUCUMOCTH CHJIbI TPEHHMsI OT Beca TeJia. 1
1/13 | TIpaktuueckasi pabota. PeriieHue 3aj1au 1o teme «MexaHHUKa» 1 2
CamocTosiTesibHasi paboTa 00yJaroyxcs: 4
2/15 | HabmromeHus u ombIThI, IOATBEPXKIAIOIINE CTPOEHHE Bell|eCTBa. 2 1
2/17 | Macca 1 pasmepbl MOJIEKYJL. 2
Tema 1.2 2/19 | TennoBoe ABwkeHHe. Temreparypa -- Mepa cpefiHell KHHeTUUeCKOM SHepruy YacTHL]. 2
2/21 | ArperarHble COCTOSIHUS BellleCcTBa U ()a30Bble Tepexofbl. 2
Terunosble siB/1eHNs 2/23 | 3aKOH COXpaHEHWsI HEPTMH B TEIUIOBBIX Mporjeccax. HeobpaTMMOCTL TETIOBLIX MPOLECCOB. TerioBbie P
MalllMHbl, UX TpPUMeHeHHe. DKOJOTMUecKre IpOLeCcChl, CB3aHHble C MpHMeHeHWeM TeIUVIOBBIX MalllMH U | 2
ripobiemMa sHeprocoepeskeHusl.
2/25 | IpakTnueckasi pabora. PeiieHue 3azau 1o TemMe «TerioBbIe SIBIEHUS» 2
CamocTosiTesibHasi pabora 00y4aromyxcs: 12
2/27 | DnekrpuyecKue 3apsibl U UX B3auMogeiicTBre. [IpOBOAHUKY U JUEKTPUKH B TIOJe. 2
2/29 | IloCTOsIHHBIN 2M€KTPHUUeCKHH TOK M ero XapaKTepUCTUKHU. 3akoHel Oma u [lxoyns-JleHra. 2
2/31 | MarHuTHOe 10Jie TOKa U ero JielCTBUe Ha TIPOBOJIHUK C TOKOM. DJIeKTPO/IBUTaTe/b. 2
2/33 | fIBneHUe 371eKTPOMarHUTHON UHAYKLMU. D/eKTporeHepaTop. 2
Tema 1.3 235 | 11 =
epeMeHHbIH TOK. [TosydyeHue u riepesiaua 371eKTPO3HEPTUN. 2 P
OJ/1eKTPOMarHUTHbIE SIBJIeHUST
2/37 | OneKTpoMarHUTHbIE BOJIHBL. PaiMOCBs3b U TesleBUeHue. 2
2/39 | CBeT Kak 3/1eKTpoMarHuTHasi BoiHa. VIHTepdepeHys v Andpakiys CBeTa. 2
2/41 | JlabopatopHbie paboTsl: COOpKa 37IEKTPUUECKOM IIEeMd U M3MEepeHKe TOKA U HalpsKeHHsI. 2
2/43 | Tpaktnueckasi pabora: PemieHue 3a/1a4 1o TeMe «3/1eKTPOMarHeTU3M» 2
CamocTosiTenbHast pabora 00yJarommxcs: 5
Tema 1.4.Ctpoenne aroma u | 2/45 | Porosddexrt. Vicronb3osanue ¢hoto3addekra B TeXHUKE. 2 2,3
KBAHTOBAs (HU3vKa 2/47 | Crpoenue aroma. IlornoljeHue u ncyckaHue cBeta aToMoM. Jlasep. 2




2/49 | CrpoeHue aTOMHOTrO siipa. PafiioakTHBHOCTD U ee OHOIOrUYecKoe IefcTBYe. 2
2/51 | DHeprus [eneHWsi aTOMHBIX sifep. SlaepHas SHeprus W SKOJIOTMYeCKHe MpOOJeMbl, CBSi3aHHbIE C ee 2
WCII0/Ib30BaHKEM.
1/52 | KonrposbHasi pabora 1o ¢hu3uke 1
CamocTosiTennbHasi pabora o0yJaromyxcs 3
Pazgen 2. XM C JIEMEHTAMMU 3K0OJ/IOT' U 24
2/54 | Bopga, ee ¢u3nyeckre W XMMUYeCKHe CBOMCTBA. PacTBOpeHHe TBep/bIX BeleCTB U ra3oB. MaccoBasi [ofs 2
BellleCTBa B pacTBOpe.
Tema 2.1 2/56 | Bognble pecypcbl 3emiu. KauecTBo BOAblL. 3arpsi3HUTENM W CrOCOObI OYMCTKM Bofbl. JKecTKas Boga. 2
Bojia, pacTBopsi OnpecHeHne BOJBL. 23
2/58 | JlaboparopHble paboThl: AHaNMU3 Cofiep KaHusl IpUMecel B Bofie 2 ’
2/60 | ITpaktuueckasi paboTa: pelieHue 3azad 1mo teme «Bopa. PacTBOpbI» 2
CamocrosiTesibHast paboTta 00yUaroIuxcsl. 6
2/62 | Xumundeckuil cocraB Bo3zyxa. ATMocepa 1 kMar. O30HOBbIE JbIPHI. 2
Tema 2.2.
2/64 | Kucnotssle goxxau. Krucnotsl v mennoud. [Toka3aresib KUCJIOTHOCTH pacTBOpoB pH. 2
XuMHueckKue TIpOLIeCChI B 1.0
arMocdepe 2/66 | JlaboparopHbie paboTsl: M3mepenue yposHs CO. 2 ’
2/68 | IlpakTnueckasi pabora: cocTaB/ieHUe 3CCe TI0 TeMe « XUMHUUYeCKUe MPOoLiecchbl B aTMocdepe» 2
CamocTosiTesibHast paboTta 00yJaroIuXcs. 8
2/70 | XumuuecKHe 37eMeHThI B OpraHusMe yejoBeka. OpraHvuyeckye U HeopraHuyecKkue BelllecTBa. 2
Tema 2.3 2/72 | OcHOBHbIe coejiHeHUs: GeJIKH, YI/IeBOJbI, KUPbI, BUTAMHUHBL. CTpoeHHe Ge/KOBEIX MOJIeKy/l. X0J1eCTeprH. 2 123
XMist .1/1 .OpFaHI/BM qenoBeKa 2/74 | MuHepanbHble Bel|eCTBa B MPOAYKTAX MMUTAHUS, TUIIEBbIe [00aBKH. 2 =
2/76 | CbajaHCMPOBAaHHOE MIUTAHUE, 2
CamocTosiTesibHasi pabora. 4
Paszpen 3. BMOJIOI'vs C JIEMEHTAMM 3KOJIOI'NN 30
2/78 | TlonsTue «Ku3Hb». OCHOBHBIE MPU3HAKH XKUBOTO. 2
2/80 | Iousitue «opranu3m». PazHoobpa3sue KMBbIX OPraHU3MOB. 2
Tema 3.1. 2/82 | Knerka. O6MeH BellleCTB U IpeBpallleHHe SHepru B kietke. JTHK. 2
Haubonee obmue npescrapnenns | 2/84 | YpOBHM OpraHM3aliiy KUBOH NPUPOZAEL. 2 1
0 JKU3HU 2/86 | JBosouys KUBOTO. JIBIKYIIME CUTBI IBOIOLUM. 2
1/87 | TIpaktuueckasi pabora: 3cce O TeMe. 1
CamocrosTenbHas paboTa 6
Tema 3.2. 2/89 | TkaHu, opraHbl ¥ CUCTEMbI OPraHOB YesioBeKa. 2 2,3
Opranusm Yyeji0BeKa U
2/91 | TluTanue u ero 3HaueHue. [uniepapenue. CucTeMa NMMILeBapUTe/IbHBIX opraHoB. [peynpexjeHye MUILeBbx | 2




oTpasJieHU#. ['acTpUT U LIMPpO3 TeueHU.
2/93 | JpixaHue opraHyi3MoB. Oprassl JbIXaHus U UX TPEHUPOBKA. bo/e3Hr opraHoB JbIXaHus. 2
2/95 | JBwxkenune. KocTy, MBIIILIBI, CyXOXUIUSA. MpblllleuHble ABVKEHUS. Y TOMJIEHHWe MBI, VI3MeHeHre MBIIILbI
NIpU TpeHUpOBKe. ['mnofrHamus, HapylleHre 0CaHKU U MJI0CKOCTOIHe. 2
2/97 | BHyTpeHHss cpefia opraHusma. OCHOBHBIE (DyHKIMM KpOBU. KpoBeHOCHas1 cucTeMa. 2
2/99 | ImMyHHTeT U UIMMYHHas cucTeMa. bakrepun 1 BUPYChI. 2
OCHOBHBbIE  NPOSIBIEHUS  €r0 [51o7
VnpvBuayansHOe pa3BUTHE OpraHu3Ma. 2
JKH3HeAesATe/IbHOCTH
2/103 | TlonoBoe co3peBaHue. OriofoTBopeHue. Paseutre mioga. bepeMeHHOCTE U POl 2
3/106 | BimsiHMe HAPKOTEHHBIX BEIL[eCTB Ha Pa3BUTHE U 3[I0pPOBbE UeioBeKa. 3
3/111 Pe3epB 5
CamocrosTenbHast paboTa 6
111
Bcero:

1715 XxapaKTepUCTHUKU YPOBHSI 0CBOeHUsI yueOHOro MaTeprasia UCI0/b3YIOTCS CieAiytoliie 0003HaueHus:

1. — o3HaKOMHTe/IbHBIN (Y3HaBaHHE PaHee U3yUeHHbIX 00bLEeKTOB, CBOMCTR);

2. — penpoyKTUBHBIM (BBITIO/IHEHHE /IeATeTbHOCTH 10 006pasily, UHCTPYKLIUW WU T10]] PyKOBOZICTBOM)

3. — TIPOAYKTHBHBIN (TIJITAHUPOBAHUE U CAMOCTOSITe/TbHOE BBITIO/THEHHE [IesiTeTbHOCTH, pellieHre TTPo0/ieMHBIX 3a7jay)




3. YCJIOBUA PEAJIM3AIINAN ITPOI'PAMMBI AN CIITUIL/INHBI

3.1 Peasim3anus y4e0HOM AMCLMIUIAHBI TPeOyeT HA/IMYUs y4eOHOro Kabunera
eCTeCTBO3HAHHA

Mebenb ¥ craipoHapHOe OOOpyZOBaHME: [JOCKa ayJuTOpHasl, [OCKa WHTepaKTHUBHas,
KHWKHBIN 1IKad, CTON TperofiaBaTe/IbCKUM, CTO/M JJjisi KOMITbIOTepa, IiKad — CTesiax,
KOMITBIOTEp C TIPUHTEPOM, KOJOCKOII, SKPaH.

NHCTpyKTUBHO-HOPMATHUBHAsA JOKYMEHTaLUs

1. TocymapcTBeHHbIe TpeOOBaHUS K COePKaHUI0 M YPOBHIO TIOATOTOBKU BBITTYCKHHUKOB TI0
CreLaabHOCTH.

2. 3akoHbl Poccuiickoi ~ ®enepaiiuu, IlocTaHoB/eHUs, TIpUKas3bl, HWHCTPYKIUH,
MH(OPMaI[MOHHbBIE MMMChbMa MUHUCTEPCTBAa 00pa3oBaHus U HayKu Poccutickoit deneparyiv v
MuHucTepcTBa 3[paBOOXpaHeHUss W colManbHOro pa3Butus Poccuiickoli Pepepaiuy,
COOTBETCTBYIOIIME MPOQYUIII0 AUCLTUTTUHBI.

3. HCTpyKUMU TI0 OXpaHe Tpy/ia, MPOTHUBOIOKApHOW 0e30MacHOCTH U TPOM3BOCTBEHHOU
CaHUTapUn

4. ITepeueHb MaTepHabHO-TEXHUUECKOTO U yueOHO-MeTOANYeCKOT0 OCHall[eHUst KabrHeTa

YueOHo-porpaMMHas JJOKYMeHTaLis
1. ITpumepHas nporpamMma JucLUIIMHbI «EcTecTBO3HaHMe»
2. Pabouas rporpamma JUCLIMIUIAHBI « ECTeCTBO3HaHHe»
3. KanengapHo-TemMatrueCcKuii miaH
YuebHO-MeTOAUYeCKas JOKYMeHTaL[si
1. YuebGHO-MeTO[uU€e CKHe KOMIIEKCHI TI0 TeMaM Mpode CCUOHATBHOTO MOY/ISI
2. COOpHUK TeCTOBBIX 3a/laHUI
3. COOpPHUK TIpPUK/IA/IHBIX 3a/au
4. Marepuasnbl TPOMEXYTOUHON arTecTaljuM CTYJeHTOB M WTOTOBOM TOCY/lapCTBEHHOMN
arTecTaliy BIMTYCKHUKOB M0 CeLMaJTbHOCTU
5. YuebHO-MeToAMUe CKKe TT0COOHS YIIpaB/IsIIOIIero TUra.
YueOHO-HAI/IAJHbIE TTOCOOHS
1. TInockocTHBIE CcpefcTBa 00yueHus:: TabULIbI, T/1aKaThl, CXeMbI, AUarpaMMbl U .
2. KoMmristoTepHbIe TIporpamMmebl (00ydarorye ¥ KOHTPOJIUPYIOLIHeE)
3.Bugeodunbmel, ciaiifi - GUibMbI, 371eKTPOHHBIE 0Opa3oBaTe/ibHbIe PeCyPChl (3/1eKTPOHHEIE
MUIaKTHUYeCKWe Marepuasbl, 3/MeKTPOHHbIe YyueOHble MOAYIH, 3JeKTPOHHbIe yueOHbIe
roco6us)
4.060pyaoBaHue 111 AeMOHCTPALUi ¥ 1JabopaTOpHBIX paboT.
3.2. UndopmaruoHHoe odecrieueHre 00yueHust
[TepeueHb peKOMeHIyeMbIX YUeOHBIX U3JAHUI U [IOTIOJTHUTETbHOM JIUTEPaTyphl
OCHOBHBIE UCTOYHUKU:

MskuineB I.SI. ®usuka 10,11 k1. YueOHUK pAisg o0mieoOpa3oBaTe/bHBIX  yUeOHBIX
3aBefjeHnii.-M.2013r.

I'abpuensa O.C OctpoymoB N.I'.. Xumust Yuebnuk ays CITO M. 2014.

Kamenckwuii A.A., Kpukcynos E.A., [Taceunnk B.B.O6wujas 6nomorus 10-11 k1. 2014.
Tono/HUTeTbHbIE HCTOUHUKH

Kabapgun O.®. dusmka yuebHO-cripaBouHoe rmocobre M,2014.

Tabpuensa O.C., JIbicoBa I.I. Xumus B TecTax, 3afiauax v ynpakHeHusix. M.2012.
Koncrantunos B.M. buonorus M.2015

PeivkeBuy A.I1. COopHUK 3a7au 110 ¢pusuke M.2014



4. KOHTPOJIb N1 OLIEHKA PE3YJIBTATOB OCBOEHHUA YUEBHOU
JUCIIUIIVINHBI
KoHTposib U o1leHKa pe3y/ibTaToB 0CBOEHUs yueOHOM TUCLIUTITMHEI
OCYILIeCTBJIIeTCS TIperofiaBaTesieM B IIPOLjecce NPOBeZleHNs MPaKTU4eCKUX
3aHATHM, TECTUPOBAHMUS, & TAK)Ke BbITIOJTHEHUSI
00yYaroIMMUCS UHIUBUIYa/IbHBIX 3a/IaHUH, TIPOEKTOB, MCCIIe[JOBAaHUM.

Pe3ynbrarbl 00yuyeHust @opMbI M MeTO[bl KOHTPOJIS M OLIeHKHU
(ocBOeHHBIE YMeHHsl, YCBOEHHbIe 3HAHHUSA pe3y/IbTaToB 00yueHHus!
B pe3ynbrare OCBOeHUSI JAMCIHUILIMHBI | DOPMbI KOHTPOJIS 3HAHUM:
00yYaIOIUICS A0/DKEH YMETh: 1.VlHauBY 1y anbHbBIN
2.I'pynmnoBoi
- TPUBOJUTH TpUMephl JKcriepuMeHTOB U | 3.KoMOMHMPOBaHHBIN

Hab/IIoeHuM, obocHoBbiBarorx: | 4.CaMOKOHTPO/Ib

aTOMHO-MOJIEKYJ/ISIPHOe crpoenue | 5. PPOHTA/ILHBIN

BeILleCTRa, cyujectBoBanue | MeTobl KOHTPOJIS:

5/IEKTPOMAarHUTHOIO T10/I ¥ B3aUMOCBs3b | 1.YCTHBIN

5/IEKTPUYECKOT0 M MarHUTHOro mojed, | 2.1luceMenHbii

BOJIHOBbIE W KODMYCKysisipHble cBodictea | 3.IIpakTnueckuii

CBeTa, HEoOpaTHMOCTh terioBbix | 4.IToypounslii 6an (OIleHUBAeTCs JesiTeIbHOCTh
TpOLIeCCOB,  3aBUCHMOCTb  CBOMCTB | CTY/JeHTOB Ha BCeX JTarlax 3aHsITHS U BbIBOJUTCS
BElleCTBA OT CTPYKTypbl  MOJIEKY/, | MTOrOBast OLIEHKa).

3aBUCUMOCTb CKOPOCTH  XMUMHUECKOM | 5.0K3aMeH

peakiuu oT TeMIepaTypbl u
KaTa/lnu3aTopoB, KJeTOYHOe CTpOeHHe
JKUBBIX oOpraHu3mMoB, posib [JHK kak
HOCUTeJIsI Hac/eCTBeHHOW UH(OopMaLUy,
9BOJIIOLUIO JKUBOU TIPUPO/BbI,
TripeBpalljeHre YHePTUU U BePOSITHOCTHBIM
XapakTep IMPOoLeCCOB B KUBOU U HEXXUBOM
NpuUpozie, B3aWMOCBSI3b  KOMITOHEHTOB
5KOCHCTEMbI, B/WSHUE JleATelbHOCTH
yesioBeKa Ha SKOCHCTEMBI;

- OOBSICHATB TIpUKJIaJHOe 3HaueHHe
BOXKHEHILNX JOCT)KEHMH B 00actu
eCTeCTBEeHHBIX HayK [/s: pa3BUTHUS
SHEepreTWKW, TPAHCIOpTa U  CPeJCTB
CBSI3U,  TIOMyYeHUS]  CHHTETUYeCKUX
MaTepuasioB C 3aZaHHBIMU CBOMCTBAMU,
co3aHuss ~ OMOTEeXHOJIOTHH,  JIeueHust
MH(MEKIMOHHBIX 3a00/eBaHUM, OXpaHbI
OKpYy>Karolllel Ccpe/ibl;

- BbIIBUraTh TMIOTe3bl U MpeJJaratb MyTu
UX TPOBEPKH, ZieJiaTh BBIBOJIbI HA OCHOBE
3KCTieprMeHTabHbIX JlaHHBIX,
Tpe/iCTaB/ieHHbIX B BHUZe rpaduka,
TabULIBI, AarpaMMBbl;

- paboratb C €CTeCTBeHHO-HayuHOU
vH(popMaLyen, coeprKaltencs B
coobmenussx CMMU, uHTepHeT-pecypcax,
Hay4YHO-TIOMY/ISIPHOM JUTeparype:
B/a/leTb MEeTO[AMU TIOMCKA, BBIJENSATh
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CMBICJIOBYIO ~OCHOBY U  OLleHMBAaThb
JI0CTOBEPHOCTh UH(OpMaIUH;

WCTO/Mb30BaTh NpUOOpeTeHHbIe 3HAHUSI U
yMeHUs B TIpaKTHUUeCKOM J1esiTeJTbHOCTH U
TOBCEIHEBHON  JKU3HU  [IIsl:  OLIEHKU
BIUSHUSI HA  OpraHu3M  uejloBeKa

3JIEKTPOMAarHUTHBIX BOJTH u
Pa/IM0AaKTUBHBIX W3Ty4YeHul;
3HeprocbepexxeHus; 6e3omacHoro
WCTI0J/Ib30BaHMUS MarepuasoB U
XUMUYECKUX  BeIeCTB B ObITY;
NpOPUIaKTUKH VH(DEKI[MOHHBIX
3a00/1eBaHUl, HUKOTUHOBOH,
a/TKOTOJTbHOM u HapKOTHUUeCKOMU

3aBUCHUMOCTH;  OCO3HAHHBIX  JIMUHBIX
JeWCTBUM 10 oOXpaHe OKpy»Katollei
cpefpbl.

B pe3ynbrare 0CBOeHHS AWCHMILIMHBI
00yuaroIUCsA J0/DKeH 3HaTh:

CMBIC/T TIOHSITUM: ecTe CTBEHHO-Hay‘-IHBIﬁ

MeTOZ, TIO3HAHHUS, 3JeKTPOMAarHuTHOe
Tosie, 37eKTPOMarHyWTHbIE BOJIHBI, KBAaHT,
MepuofiNYeCKUil  3aKOH,  XMMHYeCKas
CBSI3b, XUMHYecKast peakius,
MaKpoMoseKyna, 0esloK, Karaau3atop,
dbepmeHT, KneTKa, AuddepeHLUALIST
knerok, [THK, Bupyc, Ouonornyeckas
3BOMIOLMs, OGHMopa3Hoobpa3ue, OpraHu3M,
TOMy/ISAINSA,  JKOCHUCTeMa, Ouocdepa,
SHTPOITHSI, CAMOOPTaHU3aLIS;

BK/Ia/l BEJIMKHMX YueHbIX B (hOpMHpOBaHHE

COBpEMEHHOﬁ ECTECTBGHHO-HaquOﬁ
KApPTHHBI MUPAd.
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ITponymepoBato u
I[MPOLIHUTO & JHUCTOB

I. Kossizuna
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