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PaGouass mporpamma paspaborana Ha ocHoBe DenepambHOr0 rocyaapcTBEHHOTO
00pa30BaTEeNLHOTO CTaHJApTa CPETHEro MpOo(pecCHOHATFHOTO 00pa3oBaHMsl MO CHEIHUATbHOCTH
38.02.04 Kommeprus (o orpacisim) (I[Tpuka3z Munob6praayku Poccun ot 15.05.2014 Ne 539 «O6
YTIBEPXKICHUH (eepaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa CPEIHErO
npodeccuoHaibHOro obpaszoBanms 1o crnenuaabHocTd 38.02.04 Kommeprus (1o oTpaciisam)y»
(3apeructpupoBano B Muntocte Poccun 25.06.2014 Ne 32855) u B COOTBETCTBUH:

- C TpUMEpHOW TmporpamMmoil oOmeoOpa3oBatenbHOM aucuumuinael  OVY]1.14
EcrecTBO3HaHue i mpoecCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3alMi PEKOMEHIOBAHHOU
@®enepalibHBIM  TOCYAAPCTBEHHBIM aBTOHOMHBIM  yupekaeHuem« denepanbHblii HUHCTUTYT
pasButHs oOpazoBaHusn» (PI'AY «DUPO») B KauecTBe NPUMEPHOH MNPOTPaMMBbI JUIS
peanu3alud OCHOBHOW mpodeccuoHaabHOM oOpaszoBarenbHoii mporpamMmbl CITO Ha 0ase
OCHOBHOTO 0011ero oOpa3oBaHus ¢ OJTydeHUEM cpeanero obmiero oopazosanus (IIpotokom Ne
3 ot 21 utonsa 2015 r., peructpanmoHHbiii Homep perieH3uu 386 ot 23 urons 2015 1).

- ¢ [lonoxennem «O mnopsaake pa3padOTKM U TpPeOOBAHUAX K COACPKAHUIO U
O0(pOpMIICHHIO pabOYUX MPOrpaMM Y4eOHBIX ITUCIHHIUINH, MpOodEecCHOHANbHBIX MOIYyJeHl Ha
ocioBe ®I'OC B  KpaeBOM TOCYJapCTBEHHOM  OIOJDKETHOM  MPOQECCHOHATHHOM
o0Opa3oBaTenbHOM yupexJIeHuu «HOpHIbCKUII TEXHHUKYM MPOMBIIUICHHBIX TEXHOJIOTUH U
CEpBHCA», YTBEPKICHHBIM TPUKA30M JUPEKTOpa HOPUIBCKOTO TEXHHKYMa MPOMBIIIICHHBIX
TexXHOoJIOrui u cepBuca ot 21 gexabpst 2018r. Ne01-11/297.

Opranu3zanus-pa3padoTUuK: KPAEBOE I'OCYAAPCTBEHHOE BIOIXKETHOE
[MPOD®ECCUOHAJIBHOE YYPEXX/JEHUE «HOPWJIbCKMNA TEXHUKYM
[MTPOMBIIIJIEHHBIX TEXHOJIOI'U 1 CEPBUCA»

COJIEP)KAHUE



1 IMacriopt mporpaMmbl y4eOHOM AUCHUTUINHBI
2 CTpyKTypa Hu coiep>KaHue YIeOHOU JUCIIUILTUHBI
3 YcnoBus peanuzanuu yaeOHOU JUCIUILTAHBI

4 KoHTpoOIb U OlIEHKA PE3yIhbTaTOB OCBOCHUS yUCOHOU JUCIIMITITUHBI
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1 IACIHOPT PABOYEM IPOI'PAMMBI YYEBHOM JUCIHHUIIIINHBI
EcrecTrBOo3HAHME

1.1.06sacTh NpMeHeHHUs1 padoyeid MPOrpaMmbi:

PaGouass  mporpamma  y4eOHOWH  JUCHMIUIMHBI ~ SBJISETCS  9acTbIO OCHOBHOM
npodeCCHOHAIbHON o0OpasoBaTenbHOU MPOTPaMMBbI B coorBerctBUU ¢ DPI'OC nmua
cnenuansHocT 38.02.04 Kommeprus (1o oTpaciisim)

1.2.MecTo y4yeOHOIl IMCHUIUIMHBI B CTPYKType OCHOBHOI NpogeccHOHAIBLHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl: JHCLUIUIMHA BXOAUT B 00111€00pa30BaTeIbHbIN LIUKI.

1.3.1enu u 3a1a4u y4eOHOM TUCIUIIIMHBI:

-OCBOCHHUE 3HAHHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpa U METOJax
€CTECTBECHHBIX HaYK;

- 3HAKOMCTBO C HauOoJjiee BaXHBIMH HACIMH M JOCTHI)KEHUSIMH €CTECTBO3HAHHI,
OKa3aBIIMMU ONPEACIIAIONIECE BIUSHUE HAa PA3BUTUE TEXHUKU U TEXHOJIOTU;

- OBJAJCHUE YMEHUSIMH TMPUMEHSTH IMOJyYEHHBbIC 3HAHUS U1 OOBSICHEHHS SIBICHHUI
OKPYKAIOIIEer0 MUPA, BOCHPHUATHS HMH(OPMALUU €CTECTBEHHO-HAYYHOTO U MPOGECCHOHATBHO
3HAYMMOTO COJEPIKAHMUS;

-pa3BUTHE UHTEJUIEKTYaAJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTUYECKOTO MBIILICHUS
B XOJI€ MPOBEACHUS NPOCTEHIIMX HCCICIOBAHUMN, aHAJIW3a SBJICHUM, BOCHPUATHS U
MHTEPIIPETAIIUU €CTECTBEHHO-HAYYHOU HH(OpMaIUK;

-BOCIIUTAaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHOM TMPUPOIBI U
WCIIOJIb30BAaHUS JIOCTMKEHUIN €CTECTBEHHBIX HAYK ISl PA3BUTHUS LUBUIM3ALMHU U IMOBBIICHUS
KauecTBa JKU3HM, -- TPUMEHEHHE ECTECTBEHHO-HAYyYHBIX 3HAHUN B MPOQPECCHOHAIBHON
eITEIbHOCTA M TMOBCEIHEBHOM KM3HM IS 00ecreyeHnss 0€30IaCHOCTH KU3HEAEATENLHOCTH;

- TPaMOTHOTO UCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJOTHUW; OXpaHbl 3J0POBbBS,
OKpPY’KaroIlle Cpebl.

Pe3yibTaThbl 0OCBOEHHS Y4€OHOM TN CHUNIHHBI:

* IUYHOCIHbLE.

- 4YyBCTBO TOPJOCTHU 32 POCCUNCKHIE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTb K MPOJIOKEHUI0 00pa30BaHusl, MOBHIIICHUIO KBATH(PHUKAIIUN B U30paHHOI
poeCCHOHAIBHON JEATENHHOCTH C UCIIOIh30BaHUEM 3HAHUHM B 00JIACTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHHWE 3HAYMMOCTH KOMITETEHIIMI B O0JIACTU €CTECTBEHHBIX HAyK
JUTS YyeJIoBEKa U 00IIeCTBa,

- YMEHHE HCIOJIb30BaTh TEXHOJIOTUYECKUE TOCTHKEHHS B 00JacTU (U3UKHU, XUMUH,
OMOJIOTHH IS TIOBBIIIEHUS COOCTBEHHOTO WHTEJUIEKTYaJbHOTO PpAa3BUTUS B BBHIOPAHHOU
npodeccCHOHaNBHOM NesTeNbHOCTH,

-  yMEHHE TMPOAHAIM3UPOBATH TEXHOTCHHBIC TIOCIHEACTBUA I  OKpY>Karomiei
CPEIbL,0BITOBOM U MTPOU3BOJCTBEHHON JESATEILHOCTH YEIIOBEKA;

- TOTOBHOCTH CAaMOCTOSITEJILHO J0OBIBaTH HOBBIE IsI CE€0sl €CTECTBEHHO-HAyUYHBIE
3HAHUS C UCTIONB30BAHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(POPMAITUH;

- YMEHHE YIpPaBISATh CBOCH MO3HABATEIHHOU JESITEIBHOCTHIO, TPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS;

- YMEHHE BBICTPAMBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMAaHE MO PEIICHUIO
00IIIMX 3a7a4 B 00JIACTH €CTECTBO3HAHHS,

Memanpeomemuule:

- OBJIAJICHME YMEHUSMH M HABBIKAMHM Pa3JUYHBIX BHJJOB IO03HABATEIbHOMN
JESATeTLHOCTH JIUIS U3YYEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

- MPUMEHEHNE OCHOBHBIX METOJOB IMO3HAHUS (HAONIOJCHUS, HAYYHOTO SKCIIEPUMEHTA)
JUIST W3YYEHUS Pa3UYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, C KOTOPBHIMH
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCHOHAIBHOM cdepe;



- YMEHHE ONpEeIeNsATh IeNd W 3aJaud JeSTEeIbHOCTH, BBIOMpATh CpEICTBAa IS HMX
JOCTHKEHHS Ha MTPAKTHUKE;

- YMEHHUE UCII0JIb30BATh PA3JINYHbIE UCTOYHUKHU JUISl TIOJYyYEHHUS] €CTECTBEHHO- HAyYHOMN
nH(pOpMallMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHXKEHHUS MTOCTABIICHHBIX IIeJiel U 3a/1a4;

npeomemmHuie .

-cOPMHUPOBAHHOCTb MPEJCTABICHUA O UEJIOCTHOW COBPEMEHHOW €CTeCTBEHHO-
HAayyHOW KapTHHE MHpa, NPUPOJAE KaK €IMHOM IIEJIOCTHOM CHCTEME, B3aMMOCBS3M 4YEJIOBEKA,
MPUPOJIBI U 00IIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBI X MaciuTadbax BeeneHHoi;

- BJIaJICHHE 3HAHUSAMHU O Hamboyiee BaKHBIX OTKPBITHSAX M JIOCTHKCHUSX B O0JIACTH
€CTECTBO3HAHMUS, MOBIUSABIIMX HA 3BOJIOLUIO MPEACTABICHUI O IPUPOJIE, HA PAa3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

- copMHpPOBAaHHOCTh YMEHHS TMPUMEHSATH ECTECTBEHHO-HAy4YHbIe 3HAHMS JUIS
OOBSICHEHUS! OKPY)KAIOLINX SIBICHUH, COXpaHEHUS 3/I0pOBbs, oOOecredyeHusi O0e30MacHOCTH
KU3ZHEJEATEIILHOCTH, OepeKHOro OTHOIICHHUS K pUpo/Ie, paloHaIbHOrO
IPUPOIONIOIB30BAHMUSA, & TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

- c(hOpMHUPOBAHHOCTH MPEJICTABICHUM O HAYYHOM METOJE MO3HAHUS MPHUPOABI U
CPEJCTBAX U3yUYEHHS] MEraMupa, MaKpoOMHUpa U MUKPOMUDA;

- BJIaJICHHE NMPUEMaMH €CTeCTBEHHO-HAYYHbIX HAOIOJCHUMN, OMBITOB, UCCIEIOBAaHUI U
OLICHKH JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB;

- BJIaJICHHE MOHSATUIHBIM aNmapaToM €CTECTBEHHBIX HayK, MO3BOJSIOLUIUM IO3HABaTh
MHUp, Y4acTBOBaTb B JIUCKYCCHSIX II0 €CTECTBEHHO-HAayYHBIM BOIIPOCAaM, HCIIOJIb30BATh
pa3iuyHble HCTOYHMKU WHGOpPMAIMU JUIS TOATOTOBKHM COOCTBEHHBIX pabOT, KPUTHUYECKU
OTHOCUTHCS K coobmenusm CMU, conepxaimuM HaydHYI0 HHPOPMAIIHIO;

-cOPMHUPOBAHHOCTh YMEHHI MOHMUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO 3HAHUS
JUI KaKJIOTO YEeIOBEKa HE3aBHCUMO OT €ro Npo(ecCHOHATBHON IesTeNbHOCTH, pa3inyaTh
(bakThl ¥ OLEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPUSMHU OIICHOK U
CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEN.

1.4.Ko/114ecTBO YaCOB HA OCBOEHHE MPOrPaMMbl y4eOHOI THCHHMIIJIMHBI:
MaKCHUMaJIbHOW yueOHOU Harpy3ku oOyuaromierocsi 143uaca, B TOM 4uCIe:
00s13aTeTLHON ayTMTOPHOU y4eOHOM Harpy3ku oOy4Jaromerocs - 95 gacos
CaMOCTOSITENIbHON paboThl o0yyarorerocs - 48 yacos.



2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem
4acoB
MaxkcumajbHasi Harpy3ka 143
Oo6s13aTe/ibHAsI ayAUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 95
B TOM YHCIIC:
MPAKTHYCCKHUE 3aHATUS 30
KOHTPOJIbHBIC paOOTHI -
CamocrosiTeibHas padora o0yuyawouerocs (Bcero) 48
B TOM YHCIIE:
- paboTa ¢ KOHCIIEKTOM JICKIIHi, y4eOHOM TUTEepaTypoil; 20
- IOArOTOBKA COOOIIEHHI M0 TEMAaM; 20
- 0)OpMIICHHE OTYETOB I10 MPAKTHIECKUM paboTaM, OATOTOBKA K 3aIlIUTE 8

Ilpomesicymounas ammecmayus 6 popme IK3amena




2.2. TeMaTH4eCKHii IJIAH U cojiep:KaHue y4eOHOH TucuuInHbl «EcTecTBO3HAHHE»

Haumenosa Ne Copep:xanue y4eOHOro MaTepHaJia, JadopaTopHble H MPAKTHYECKHEe 3aHATHSA, CAMOCTOSITeIbHAsA padoTa O0BéM Yposeun
Hue YPOKA | ofyqaromuxcst 4acoB yesoe
pa3aesaoB U Tem HHst
1 2 3 4 5
| kypc | cemectp (51u.)
Beenenue. Coaepsxanue yueOHOro MaTepuaJa: 8
EcrecTtBo3HaHME U 1 Pous ectecTBO3HaHUS B (hOPMUPOBaHUH NPO(ECCHOHATBHBIX 3HAHUH. 1 2
OKPYKAIOLIHH MHP. 2 HcTopus ecTecTBO3HAHNA. AHTHYHBIC IIKOJIBI €CTECTBO3HAHMS. 1 2
Heropus 3 EctectBo3Hanne CpeaHeBeKoBbs. ECTeCTBO3HAHNE SMOXH BO3pOXKIeHHs. 1 2
CCTCCTBOSHARMA 4 3auér «cTopust ecTeCTBO3HAHUS» 1
CamocrosiTe1bHasi padoTa 00y4YarOUIUXCs: 4
1. cocraBiieHHE KOHCIIEKTa 1
2. TIOATOTOBKA K 3a4ETy 1
3. MOATOTOBKAa COOOIIEHNIA 2
PA3JIEJ |. DU3UKA 37
Tema 1.1 Conep:xanue yueOHOro MarepuaJa: 12
MexaHuKka 1 KunemaTnka TOUKH —OCHOBHBIC ITOHATHS, ,ACHCTBUS HaJl BEKTOPAMH, CIIOCOOBI ONTMCAHUS JBIKCHUS, TIEPEMEIICHNE, 1 2
TPaeKTOPHs, MyTh. IPSIMOJIMHEHHOE PABHOMEPHOE JIBIKCHHE.
2 IIpsiMosinHENHOE HEPABHOMEPHOE ABMXKEHHUE, CII0)KEHNUE CKOPOCTEH, paBHOYCKOpEHHOE BHXKEHHE. CKOpOCTb, 1 2
NepeMeIeHHe TIPH IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABHKEHUN
JemoncTpanuy: OTHOCHTEIBHOCTh MEXaHWYECKOTO IBIDKCHHS. BHupl MexaHHUecKoTo ABKeHUs. IHEpTHOCTB Te.
3 JIBrXeHue Tel Mpy TOPMOXKEHHH, C ITOCTOSTHHBIM YCKOPEHNEM CBOOOIHOTO MAAEHHUS., IT0]] IEHCTBUEM CHIIBI TSKECTH. 1 2
Lemoncmpayuu: 3agucumocms ycKoperus mena om e2o Maccol U cuibl, oeticmeyiowel Ha meno. Pasencmeo u
NPOMUEONOJIONHCHOCHbL HANPAGIEHUS CUJL OCLICMEUS U NPOMUE00eliCINBUSL.
4 KpuBonuueitHOe 1BMKEHHE, paBHOMEPHOE JABMKEHHE TI0 OKpYX)HOCTH. KuHeMaTnka TBEpIoro Tena. 1 2
5 Junamuka. 3akoHsl MexaHuKH Hprotona. Cuitel B mpupoze. (cruia BCeMUPHOTO TSATOTEHHSI, BEC Tela, CUjla YIPyrocTH 1 2
U TPEHHSA)
6 IIpakTuyeckas padora 1 «VccrenoBaHue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT Beca Tena.» CHIlbl peakiuu 2
ornops! Cuia TpeHusi, KO3 QUIMEHT TpeHusl.
8 IIpakTuyeckas padora 2 «/3y4eHne 3aBUCUMOCTH TIEpHO/Ia KOoJIeOaHUI MPYKUHHOTO MasiTHAKA OT MAacCHI Tpy3a H 2
KECTKOCTH IPYKHUHBI
CamocrosiTejibHasi padoTa 00y4aIOUIUXCH: 3
1.peurenne 3anau 1
2.MOATOTOBKA K 3a4ETy 1
3.oopmiieHHE TPAKTUIECKONH PaboThI 1
Tema 1.2 Coaep:kaHue y4eOHOro MaTepuaJia: 10
MounekyJasipHas 1 MonekynspHast GU3MKa U TETUIOBBIE SIBICHUSI. 1 2
dusuka n OCHOBHBIE II0JIOXKEHUs] MOJIEKyJIsipHO-KnHeTHnueckoii reopu (MKT) , MOJIeKyJIbl M aTOMBI.
2 Temmnepatypa. OHeprus TEIUIOBOIO JIBUXKEHUS MOJIEKYJ Y paBHEHHE COCTOSHUS UJ€abHOrO rasa . ['a3oBble 1 2




TePMOIMHAMHKA 3aKkoHbL Jemoncmpayuu: Jeuscenue 6poynosckux uacmuy. Jupghysus.
3 OcHoBBI TepMOAMHAMHKH. PaboTa B TepmoauHamuke. KomudectBo TernoThl. [IepBelii 1 BTOPOil 3aKOHBI 1
TEPMOANHAMHUKH.
Hemoncmpayuu: Hsmenenue snympenne snepauu men npu cogepuieHuu pabomol
4 ArperatHble cocTosiHHS BenecTBa( (a3bl BEIIECTBa, BIAKHOCTh BO3yXa, TOYKA POCHI) 1
5 IIpakTnyeckas padora 3 «I3MeHeHNe TeMIIepaTyphl BEIIECTBa B 3aBUCUMOCTH OT BPEMEHU NIPH U3MEHEHUAX 2
arperaTHbIX COCTOSHUI»
CamocrosiTejbHast padoTa 00y4YalOmUXCs: 2
1.moaroroBKa K 3a4€Ty 1
2.0bopMIIeHIE TPaKTHIECKOH padOTHI 1
Tema 1.3 Conepxxanue yueOHOro MaTepuana: 12
DuexkTpoau- 1 DnekTpocTaTuka. DIEKTPUUECKUit 3apsi (1Ba 3HAKA 1. 3apsijia, ASTUMOCTb 311 .3apsiaa). ). Jemoncmpayuu: 1
HAMHKA Onexmpusayus men. Bzaumodeticmeaue 3apajxcentvix men
2 3aKOoHBI IOCTOSHHOTO TOKa. 3akoHbI OMa. ( 3J1.TOK, JeiicTBHE TOKa, 3akoH OMa AJIs yd4acTKa IIeTn) 1
3 3akoH [Ixoyinsa-Jlenua, 3akoH Oma 1715l HOJTHOM LENH, OCIE0BATENbHOE U NapaluIeIbHOE COEIMHEHUE POBOIOB. 1
4 MarnuTHO€ 1oje. MarHuTHOE 10JIe ,CBOMCTBA U €0 OCHOBHBIE XapaKTEPUCTUKH.(BEKTOP MarHUTHOW MH/YKIIH) 1
Jemoncmpayuu: Jleticmeue masnumno20 nois. Ha npo8OOHUK ¢ MOKOM.
5 Cuna Amnepa, 3akoH Amrepa, cuia JlopeHua. 1
6 OneKTpOMarHuTHast HHAYKIMS. SIBICHNE 3IeKTPOMarHUTHOM HHIYKIIMU. MarHuTHBIN oToK. B3anmoneiictBue 1
HMHAYKIIMOHHOTO TOKa C MarHUTOM
( mpaBwuiio JleHna)
7 IIpakTnueckas padora 4 «COopKa 3JIEKTPUUECKON IIETH, U3MEPEHHE CHIIBI TOKA U HANPSKeHUS Ha €€ pa3IHyHbIX 2
yuyacTkaxy.(cOopKa dJI. ey ¥ U3MEPEHUE CHIIbl TOKA U HAIPSDKEHMsS Ha Pa3IMYHBIX e€ yJacTKax)
8 DJ1eKTPOMArHUTHBIE KOJIe0aHUsl M BOJHBI. DJICKTPOMarHUTHbIE KoseOaHus. [lepeMeHHBIN 21eKTPUIECKH TOK. 1
9 Onrtuka. 3aKoHbI OTPAXKEHUS U IPETIOMJIICHUS CBETA 1
Jemoncmpayuu: Pasnoscenue benoeo ceema 6 cnexmp. Mnmepgepenyus u ougppaxyus ceéema. Ompadicenue u
npenomieHue ceema.
10 IIpakruyeckas padora 5 «3yuenne uaTephepeHmn u 1udpakuy cBeTay (HabIroIeHNe ABICHU HHTEep(epeHINT 2
CBETa HA MBUILHOW IUIEHKE, HA MBUIBHOM ITy3bIpE, Ha BO3YIIHOHN IJIEHKE HAOJIOICHNE SIBIICHUS JU(paKkuny cBeTa Ha
Y3KOI1 IIeTTH, Ha KalpOHOBOH TKAaHN)
CamocrosiTejibHasi padoTa 00y4arolmuxcs: 2
1.10ATOTOBKA K 3a4ETy 1
2.0hopmileHHE TIPAKTHYECKON PabOThI 1
Tema 1.4 ConepixaHue y4eGHOro MaTepHuaJa: 3
CtpoeHue aToma 1 KsanroBast hu3nka u aromHast U3UKa. 1
1 KBAHTOBASA KsanroBas runotesa [Tnanka, ®otoaddexr, DoTOHBI.
¢usuka 2 Crpoenne aroma. OnbiTel Pesepdopna 1
Hemoncmpayuu: Jluneiinamole cnexmput paziuunvix seujecms. Cuemuux UOHUSUPYIOWUX USTYYEHU.
CamocrosiTe1bHasi padoTa 00y4aromuxcs: 1
1. moAroToBKa K 3a4éTy 1
PA3ZJAEJ Il XUMUSA 59




Ooémmas u HEOPraHuvdecCKass XuMHus

BBenenue

ConepixaHue y4eOHOr0 MaTepHaJa:

1 OCHOBHEIE MOHATHSA XHMHH.

2 OCHOBHBIC TIOHATHS U 3aKOHBI XUMHUHU.

CamocTosiTeIbHAsi padoTa 00y4YaIOUIUXCS:

IIOATOTOBKA K 3a4ETy

3auéT «OCHOBHEIC ITOHATHUSA U 3aKOHBI XHMUIDY

Tema 2.1
Iepuonuyeckuii
3aKOH U CHCTEeMa

Conep:xanue yueOHOro MaTepuaja:

1. Ilepuoguueckuii 3aKOH U MEpUOANYECKas CUCTEMa XUMHUECKUX 3neMeHToB [I.11.Menneneena.

3 3auét « [13 u [IC»

CamocrosiTe1bHast padoTa 00y4aromuxcsi:

1.moroTOBKA K 3a4€Ty

Tema 2.2
Crtpoenue
BelllecTBAa H
XUMHYecKas
CBSI3b

Conep:xanue yueOHOro MaTepuaJa:

CTpOGHI/IC BCIICCTBA. KoBanenrnas ‘HCIIOJIAIpHAA U IOJISIpHAs CBA3b. Honnag cBsa3p. KaTHOHBI 1 aHHOHBI.
MeTtammdeckas CBsI3b

RlOR|RPIR R W R R RRRw

ArperaTﬁoe COCTOSAHMC BCIICCTB U BOAOPOAHASA CBA3b ,ZZeMOHcmpauuﬂ 06pa3l4bl eeuecmes U mamepuaios ¢
PAaA3TUYHbIMU MUnamu XUMUHECKOU CB53U.

[N

3auéT « XIMHUIECKas CBI3h)

CamocrosiTejbHast padoTa 00y4YalomUXCcs:

1. moaroTOBKA K 3a4ETy

3. pelieHue 3a1a4

Tema 2.3
Bona, pacTBopbl,
pacTBopeHue.

Coaep:xanue yueOHOro MaTepuaJa:

Boz[a. PaCTBOpBI. Bo;:[a B IIpuponae, 6BITy, TEXHHUKC U Ha MMPONU3BOJACTBC. dOm3yecKue 1 XUMUYSCKHE CBOMCTBA BO/JIBI
ﬂeMOHcmpauuﬂ Dusuueckue ce0UCMEa 800bl: NOBEPXHOCMHOe HaAMAMNCEeHUe, CMaiueaHue

RN RN

IIpakTnyeckas padora 6 «Peakuuy HOHHOTO OOMeHa

IIpakTnyeckas padora 7 «OLeHKa KauecTBa BOJBI»

CamocrosiTeJbHast padoTa 00y4Yalomuxcs:

1. oopmieHre TpaKTHIECKOH pabOTHI

3.cocTaBiieHUE peaKLUi

Tema 2.4
XuMuueckKue
peakuum.

Coaep:xkaHue y4eOHOro MaTepuaJa:

1. Xumuueckue peakuy. THIBI XUMHYECKUX PeaKInii
Hemoncmpayusa Xumuueckue peakyuu ¢ gbloesieHueM meniomoi.

NI

CKOpPOCTh XUMHUYECKOH peakunu . @aKTophl, OT KOTOPBIX 3aBUCHT CKOPOCTh XUMHYECKOHN peakiuu Biusaue
(hakTOpOB peakIuu Ha €€ CKOPOCTh. XUMUIECKOE PABHOBECHE

(BN

w

IIpaxTnyeckas padora 8 »BimsHie pa3nuaHeIX (PaKTOPOB Ha CKOPOCTh XMUMUYECKHX PEAKITHI»

o

3auér «XUMUYECKUE PEAKLIUM»

(]

Hrorn | cemectpa.

CamocrosiTejbHast padoTa 00y4Yalomuxcs:

1. odopMIiIeHHE IPAKTHYECKOH pabOThI

2. OJTOTOBKA K 3a4ETy

RPN R RN




Tema2.5
OcHoBHBIE
KJI1aCChI
HEOPraHNYecKUux
coeTHHEHH

ConepikaHue y4eGHOro MaTepuaJa:

Knaccudukanus HeopraHU4eCKUX COSTUHEHUH 1 ux cBoricTBa. Okcuabl. OCHOBAHUS.

Kucaoter. Comnn.

N

IIpakTuyeckas padora 9 « McnsiTanue pacTBOPOB COJEH HHIUKATOPAMI.

AIWIN|F-

3au€t «OCHOBHEIC KJIaCCHl HEOPTAHUIECKUX COCITMHECHUI

CamocTosiTeIbHAsi padoTa 00y4YaIOUIUXCS:

1. opopmIIeHHE IPAKTHYECKON pabOTHI

2. COCTaBJICHHE CXEM TuapoJjinsa

3. MOATOTOBKA K 3a4éTy

Tema 2.6
MeTajLiibl

Coaep:xanue y4eOHOro MaTepuaJa:

Mertamnet. Obuiue ¢pusnveckre cBoHCTBa MeTa/utoB OO0IIKe XUMHUYECKUE CBOMCTBA MEeTAIIOB. Koppo3ust MeTaJioB
Lemoncmpayuu Bzaumooeiicmeue memanios c Hememaniamu (YWUHKA ¢ cepoll, ANOMUHUSL C THOOOM), pACTNEOpAMU KUCIOM U

wenouell. B3zaumooeiicmeue Memanios ¢ pacmeopamu Kuciom u coneli. I openue memanios (YuHka, srcenesda, MazHus) 8 KUCIopooe.

Bzaumoodeiicmeue a30muotl u KOHYEHMPUPOBAHHOU CEPHOL KUCIOM C MEObIO

RlO|R R Rr|W[FR NP~

3auéT «MeTamis»

CamocrosiTejbHasi padoTa 00y4YaroMXC:

1. cocTtaBneHHe ypaBHEHMH peakuuit

2. cOCTaBJIEHUE COOOIICHUS

3. MOATOTOBKA K 3a4ETy

Tema 2.7
HeMmeTanibl

Coaep:xanue yueOHOro MaTepuaJja:

1.HemeTamnsl. O6H.[ai[ XapaKTCPUCTHKA I'NITaBHBIX MOATPYHIT HCMCTAJLJIIOB . du3uyecKue CBOMCTBA.

2. XWMHYECKUE CBOMCTBA HEMETAIIOB. BaxkHel e coeTuHEeHNs] HEMETaJIOB B IPUPO/JIE M XO3SIHCTBEHHOM
JIESITEIBHOCTH YEJIOBEKA.

RRrlokRrRr|klw|(-

3.3auér «Hemeramisi»

CamocrosiTe1bHasi padoTa 00y4YaroUIUXCs:

1.cocTaBieHre ypaBHEHUH peakLi

2.COCTaBJIEHHUE COOOIEHNIA

3.I0TOTOBKA K 3a4ETy

Rk w|-

Oprannyeckasi XuMus

Tema2.8
Opranuyeckue
BelllecTBa

Coaep:xanue yueOHOro MaTepuaJa:

OCHOBHBIE TIOJIOKEHUS TCOPUH CTPOCHUS OPTaHMUECKUX COSAMHEHI. MHOTr000pa3nue opraHnIecKux COeTHHCHUH.
[ToHsiTHE M30MepuUu.

IS

IpakTuueckas padora 10 «[lomydenue stuneHa. 3ydeHue ero cBOMCTB

(6]

IIpupoaHble UICTOYHUKY YIIIEBOAOPOIOB.

(BN

Kucnopoacoaepxaiye opranndeckre BenecTBa. MeTHIIOBBINA U 3THIOBBINA CITUPTHI AJTKOTOJIM3M H €T0 OTPaKCHHE B
MPOU3BEACHUSIX XYI0KECTBCHHOM JTUTEPATyPBl U H300pa3UTEIILHOTO UCKYCCTBA. Jemoncmpayuu. Kauecmeennas
peaxkyusl Ha cauyepun.

IIpakTnyeckas padora 11 «Xumuuyeckue CBOWCTBA KUCIOPOACOAEPKAIINX OPraHUYECKUX COETUHEHUI

11

IIpakTuyeckas padora 12 «Xumuueckue cBoicTBa OEIKOBY

=

12

CuHTeTHYECKHE TMMOJIMMEPHBIC MAaTCpHUAJIBI. HpI/IMeHeHI/Ie IMMOJIMMEPOB B IPUKIIATHOM M KIIaCCHYCCKOM

10




M300pa3uTEIHLHOM UCKYCCTBE.
Jemoncmpayusa Pasnuunvie 6u0bl n1acmmacc u 60J10KOH.

CamocrosiTe1bHasi padoTa 00y4arOIIUXCH ! 4

l.cocTaBieHue ypaBHeHUH peakiuil 1

2.cocTaBiieHUE COOOIIEHUH 1

3.M0ATr0TOBKA K 3a4€Ty 1

4. opopmiieHHE TPAKTHIECKOH PabOTHI 1
Tema 2.9 Conepxanue y9e0HOr0 MaTepHaJa: 3
XuMHA U )KU3Hb XUMHS ¥ OPTaHU3M YelloBeKa. XUMUYECKHUE DJIEMEHTHI B Oprann3Me 4yenaoBeka. OpraHndeckue 1 HeOpraHu4ecKue 1

BelecTBa. OCHOBHBIE )KU3HEHHO HEOOXOIUMbIE COSIMHEHHS: OEJKH, YTIEBO/bI, )KUPBI, BUTAMUHBI. YTJIEBOJBI —

TJIaBHbIA UCTOYHUK HEPTHU OpraHU3Ma.

Boamble pecypebl 3emin. 1

XUMHYECKHE MPOLEecChl B aTMoc(epe.

CamocrosiTejibHasi padoTa 00y4YaIOIIUXCH 1

1. cocraBieHIe COOOIICHUT 1

PA3JIEJI |11 Buoaorus ¢ 3jieMeHTAMH YKOJOTHH 39
Tema3.1 Yuenue o Coaep:kanue y4eOHOro MmaTepuaJja; 10
KJIeTKe buosorust — coBOKYIHOCTb HayK O >KUBOI1 Ipupoe. MeTopl Hay4HOTO TI03HAHUS B OMOJIOTHU 1

Hemoncmpayuu Yposnu opeanuzayuu scusnu

Knetka — cTpykTypHO-(GyHKIIMOHATBHAS (3JIeMEHTapHAas1) eAUHUIA Ku3Hu VcTopus usyueHus kiaetku. OCHOBHbBIC 1

TIOJIO’KCHHUS KJIIETOUHOH TEOPHH.

Crpoenne kineTku. [IpokaproThl ¥ 5yKapruOThl — HU3IIHKE U BBICIINE KJICTOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpHBIE 1

KOMITOHEHTBI KJIETKH dyKapuoT.(MemOpana, mutomnasma, I1I1C, pubocomsl, komiekc I'ombmkn)

JIn30coMBI, MUTOXOHIPHH, TUIACTH/IBL, KIIETOYHBIN IEHTP, BAKyOlb, Ap0. OYHKIMSA sipa: XpaHEHUE, BOCIIPON3BEICHHE 1

W Iiepeiada HacJIeICTBEHHON HH(POPMAINH, PEryISIIHUI XUMIYECKOH akTHBHOCTH KiIeTKH. CTpyKTypa n GpyHKInu

XPOMOCOM.

IpakTnueckas padora 13 «/3yueHue KieTok» 1

CamocrosiTejibHasi padoTa 00y4YalOLIUXCS 2

1.oopmiieHne mpakTuueckoit paboTh 1

2. cocTaBlieHHE IJIaHA-KOHCIIEKTa 1
Tema 3.2 Conep:xanue yueOHOro MaTepuaJa: 6
Pa3zmHoxkeHne u Opranu3smM— eaunoe nesoe. MHOroo6pasue opranu3MoB. OOMEH BELIECTBOM M JHEPTHeEl ¢ OKPYKAIOIIEH Cpeioii Kak 1
pa3BuTHe HEO00X0/IMMOE YCIIOBUE CYIIECTBOBAHUS JKMBBIX CHCTEM.
OpPraHu3MoOB. Jlenenue KIIeTKu — OCHOBA POCTa, Pa3BUTHS U Pa3MHOXKEHHS OpraHU3MOB. becrosnoe u 1oioBoe pa3MHOXKEHHE. 1

JleneHue mOIOBBIX KJIETOK - MEHO3..

CamocrosiTe1bHasi padoTa 00y4YaroUIuXcs: 4

l.cocTaBieHue cxem 1

2. COCTaBIICHUE COOOICHUS 1

3. oopmIiieHre TaOIULIBI 1

4. cocTaBlieHHE KOHCIIEKTa 1
Tema3.3 Conep:xanue yueOHOT0 MaTepuaJa: 4

11




IBOJIIOIHOHHOE
y4yeHHe

OpomormonHoe yaeHue Y. JlapBuHa . DBOTIOMUOHHAS TEOPHS U €€ POJIb B (HOPMHUPOBAHIH COBPEMEHHOM
€CTECTBEHHO- Hay4yHOH kapTuHb! Mupa. Cuntetudeckas Teopus 3somonuu (CTI).

IIpaktrueckas pabora 14 «/3y4eHue NprcrocoOICHHOCTH OPraHU3MOB K Cpezie OOMTaHUsD)

CamocrosiTe1bHasi padoTa 00y4YaroUIuXCs:

1.cocTaBlieHHE KOHCIIEKTA

2.o¢hopMIleHHE TIPAKTUIECKOH PabOTHI

Tema3.4
IIpoucxosxkaenue
JKH3HH Ha 3emuie

Coaep:xanue y4e0HOro MaTepuaJa;

HpOI/ICXO)KI[eHI/Ie YCJIOBCKA: N0KA3aTCJILCTBO POJACTBA YCJIOBCKA U JKUBOTHBIX. OCHOBHEIE STallbl 3BOJIFOIIUHU YCJIOBCKA.

Pacel denoBeka.

NI LN

IIpakTnueckas padoralS «Teopus pacuzmay

HpaKTH‘IeCKaH paﬁoTa 16 «COBpeMeHHLIe TUNOTE3bI O NPOUCXOKIACHUN YCJTIOBCKA»

CamocrosiTe1bHasi padoTa 00y4YarOUIUXCS !

1.cocTaBlieHHE KOHCIIEKTA

2.0 opMIICHHE TPAKTHIECKON PabOThI

LN

Tema 3.5 OcHOBBI
JIKOJIOT MU

Conep:xanue yueOHOro MaTepuaJa:

OCHOBBI 9KOJIOTHH. DKOJIOTHUS - HAyKa O B3aHMOOTHOIIICHHH OPTaHU3MOB, BUIOB M COOOIIECTB C OKPYKAIOIICH
cpenoil. @akTopsl cpeabl
Jlemoncmpayuu: Jxonocuneckue Qaxmopvl u ux 61uUsiHUe HA OPSAHUIMDL.

DKOJIOTHYECKHUE CUCTEMBI

IIpakTnyeckas padora 17 « CoctaBieHne CXeM Iepeiauyl BEIIeCTB ¥ YHEPTUu (Lienei MUTaHus)».

buocdepa — rodanpHas sxocucrema. Yuenue B.U. BepHanackoro o 6uocdepe.

IIpakTuyeckas padora 18 «Hoocdepay

B3anMocBsI3p pupoIs! M 0011ecTBa. AHTPOIIOT€HHBIE BO3/ICHCTBHS Ha MPUPOHbIE OHOT€OIICHO3HI.

IIpakTnyeckas padora 19 «CpaBHUTENIbHAS XapaKTEPUCTHKA IPUPOJHBIX IKOCUCTEM U arpO3KOCUCTEM)

IIpakTnyeckas padora 20 «'106anpHBIE SKOJIOTHYECKHE TPOOIEMBI»

J1/3a4éT 1o Kypcy eCTeCTBO3HAHUSI.

CamocTosiTe/1bHasi padoTa 00y4YaroUIuXxcs:

1.cocTaBiieHHre KOHCIIEKTA

2.0 opMIIeHHE TIPAKTHYECKON PabOThI

3. HOATOTOBKA K 3a4ETy

4. paboTa HaJ MHIVBHyaJbHBIM IPOSKTOM

I N

Bcero

143
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IIpumepHbIe TeMbl pedepaToB (0K/IA10B), HHANBHAYAJIbHBIX IPOCKTOB

Martepusi, GopMbl ee ABUKEHHS U CYLIECTBOBAHMUSI.

IIepBb1it pycckuit akageMuk M.B.JIoMOHOCOB.

HckyccTBO 1 IpOLECcC MO3HAHUS.

®u3nka U My3bIKaIbHOE HCKYCCTBO.

[{BeTomy3bIKa.

®u3nka B COBPEMEHHOM LIUPKE.

Ou3nvyecKue METOABI UCCIEN0BAHUS NAMATHUKOB UCTOPUH, ADXUTEKTYPhI U

MIPOU3BEICHUI

PO.

npoOJIeMbl HCKYCCTBA.
Hay4HO-TeXHUYECKUI IIPOrpecC U SKOJIOTHH.
buorexHoorus u reHHas HXeHepusi — TexHoiorun X XI Beka.
HanoTtexHoJI0rus Kak NpruOPUTETHOE HANPABIEHUE PA3BUTHS HAYKU U MPOU3BOJICTBA B

OxpaHa OKpy>Xarouiei cpeibl 0T XUMUYECKOT0 3arpsi3HEHHUS.

PactBOpbI BOKpYT Hac.

YcrpaneHnue KECTKOCTU BOJbI HA TPOMBIIUICHHBIX MPEINPUATHSX.

Hcroprst BOBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUH.

YrneBoibl U UX pOJb B ) KUBOW IPUPOJIE.

Kupbl Kak NpOAYKT MUTAHUS U XUMHYECKOE ChIPhHE.

HexBarka nmpo10BOIBCTBHS KaK riio0anbHas Mpo0aeMa 4eJI0BeYecTBa U My TH €€

PCLICHUA.

CpecTBa rUTHEHBI HA OCHOBE KHCIOPOICOACPIKAIINX OPTaHUUYCCKUX COCTUHCHHUH.
CHHTETHYECKHE MOIOIIUE CPENICTBA: IOCTOMHCTBA M HEIOCTATKH.

Jedunut Oenka B MUIIEBBIX MPOAYKTAX M €T0 MPEOI0JICHUE B paMKax TI100anbHON
PO/IOBOJICTBEHHOM MPOTPaMMBbI.

B.W. Bepnajckwii u ero yuenue o omocdepe.

Wcropust 1 pa3BUTHE 3HAHUI O KIICTKE.

Oxpy:xaroiiasi 4eJIoBeKa cpe/ia M €€ KOMIIOHEHTBI: Pa3JInYHbIC B3TJIS/IbI HA OJHY

npobaemy.

[Homynsus kak equHUIa OMOJIOTHYECKOM SBOIOIHH.

[Tomymnsiuyst Kak SKOJIOTHYECKAs €AMHULIA.

CoBpeMeHHBIE B3IIs/1bI Ha OMOJIOTMYECKYIO SBOJIIOLIHUIO.

CoBpeMeHHbIE B3IUISAIbI Ha TPOUCXO0XKICHNE YEJI0BEKA: CTOJKHOBEHNE MHEHHH.
CoBpeMeHHbIE METO/bI UCCIIEIOBAHUS KIIETKH.

Cpenbl 00uTaHMS OPraHU3MOB: PUUUHBI PAa3HOOOPA3HSL.
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3. YciaoBus peaausanuy y4eO0HONH AUCHUIINHBI.

3.1 YueOHO-MeTOAUYECKOE U MATEPHAIBLHO-TEXHHYECKOEe ofecneyeHHne MpPorpaMmbl
Y4eOHO TUCUUIIMHBI

1. YueOnsblii kabunet «EcTecTBO3HAHUSY
O6opynoBanue y4eOHOro KaOuHeTa:
- IOCQJIOYHBIE MECTa TO KOJUYECTBY 00y4aIONINXCS;
- pabodee MECTO MpernoaBaTels;
- KOMIUICKThI METOAMYECKUX U JTUIAKTHYCCKUX CPEICTB O0YUCHHUS.

3.2.Y4e0HO-MeTOANYECKOr0 M MATEPHAILHO-TEXHHYECKOTr0 00ecrnedeHus1 Mporpam-
MblI Y4e0OHOM TUCIUILIUHBI:

* MHOTO()YHKITMOHAIILHBIM KOMITJICKC TPEIo1aBaTes;

* HarJIsiHbBIC TOCOOUS (KOMIUIEKTBI Y4€OHBIX TaOJIHII, TUNIAKATOB, IOPTPETOB BbI-
JAIONINXCS YYEHBIX, MOJICIIH, MYJISKH 00OBEKTOB, COCTABIISIONINX IKOJIOTHUECKYIO
CUCTEMY U JIp.);

* HHPOPMAIIMOHHO-KOMMYHHKAITMOHHBIE CPE/ICTBA:

MYJIbTHMeIHITHOE 000py/I0BaHHE

- BUJICOTCXHUKA;

- IEPCOHAJIBHBIN KOMIIBIOTEP JIJIsI IPETIOIaBaTENIs;

- UHTEPAKTUBHASL JOCKA ( METOJAMYECKHIA OTIEN )

- IPOCKTOP.

* KOMILIEKT TEXHHYECKOHN IOKYMEHTAIIUY, B TOM YHCJIE ITACIIOpTa Ha CPeACTBa 00yde-

HUSI, MHCTPYKIIUHU TI0 UX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011aCHOCTH;

OcHoBHast TuTepaTypa
1.  O.E. Caenxo, T.Il. Tpymmuna, O.B. Apytionsin, EcrectBo3nanue, yue6Ho€e mocooue,
M. 2017r

JlonoJHUTeIbHbIEe HCTOYHUKH:

1. ®upco A.B. @®usuka ani npodeccuii M CHEUAIBHOCTEM TEXHUYECKOTOo U
€CTECTBEHHO-Hay4yHOro mnpoduiel: ydeOHUK i o0pa3oBaT. YUpEeXKACHHUH Had. M cpel. mpod.
obpaszoBanus/A.B. ®upcos; o pen. I'.1. Tpopumosoi, - 3-¢ uzj., crep. — M.: Akanemus, 2012. —
432c.

2. Tpodpumona T.H. CripaBouHuKk 1o (usmke aisi 00pa30BaT. yupexJAeHUH Had. U Cpell.
npogd. obpazosanus / T.U. Tpopumosa, A.B. dupcos. — M.: Axkagemus 2010. —272c.

3. Mskumes I'.5l. ®usuka 10 kimacc: yueb. a1 001meodpa3oBaT. yupeskIeHUI: 0a30BbINA U
npodunesHelii ypoBuau /I".51. Mskumes, b.b. byxosues, H.H. Corckuii; mox pen. B.H. Hukonaesa,
H.A. ITapdenTneBoit. — 18-e m3a. — M.: [Ipocsemenue, 2011- 366¢.

4. Msxumes I'.S. ®usuka: yueb. mis 11 kmacca oGmeoOpasoar. yupexaenuin /I°.51.
Msikumies I'.5., B.b.ByxoBues. — 15-e u3a. — M.: [Ipocsemenue, 2006. — 381c.

5. Maxkumes ['.4., CunskoB A.3., CnoboackoB b.A. ®@usnka: snekrpoauHamuka, 10-11
KII.: y4eO. s yrinyOJieH. uzydenus Gus3uku. — 3-e u3f. crep. — M.: [lpoda, 2110. — 480c.

6. Makumes I'.5., byxoBueB b.b. ®wusuka: yue6. mns 10 k1. o6meoOpa3oBar.
yupexaeHuit. — 8-e uzn. — M.: Ilpocsenienne, 2000. — 222c.

7. Msakume [I'.5., byxoBues b.b. ®wusmka: yue6. mms 11 ki oOmeoOpa3osar.
yupexaeHnuit. — 8-e nzn. — M.: Ilpocsenienne, 2000. — 254c.

8. CaBuenko E.E. Pemenue 3agau o ¢usuke: cupas. mocodue. — 2-¢ u3., nepepad. u 101m.
— M.:Bpm. k., 1988 — 367c.
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9. I'pomoB C.B. ®usuka: Mexanuka. Teopus OTHOCUTEIBHOCTH. DIJIEKTPOAWHAMHKA!
yue6. s 10 k. obmeobpazosart. yupexaenuii / C.B. I'pomos; nmox pen. H.B. [llaponoBoii. — 3-¢
u3n. — M.: Ilpocsemenue, 2002 — 383c.

10. Tabpuensu O. C., OctpoymoB U. I'. Xumus aiis npodeccuii U cnenuaibHOCTEeH
HKOHOMHYECKOTO MPOGMIIsL: y4eOHUK AJIS CTY. YUpeXISHHH cpel. mpod. odpazoBanus. — M.,
2014.

11. Ta6puensnu O. C., OctpoymoB U. I'., Octpoymona E. E. u np. Xumus s npodeccuit
U CIICIUAIHOCTEH €CTECTBEHHO-HAYYHOTO TPOQHIIS: YISOHHK IS CTYl. YUPSKICHUN Cpe. pod.
obpazoBanus. — M., 2014.

12. Tabpuensu O. C., Octpoymos U. I'., Cnagkos C. A., lopodeeBa H.M. [Ipaktukym:
yue0. [TocoOue amst cTyn. yupexaeHui cpen. mpod. oopazoBanus. — M., 2014.

13. Tabpuensu O. C., OctpoymoB U. I'., Cnagkos C. A. Xumusi: mocobue s
noarotoBku Kk EI'D:yueb. mocobue it cTya. yupexaeHuit cpea. mpod. oopazosanus. — M., 2014.

14. Ta6puensu O. C., JIsicoBa I'. I'. Xumus. TecTsl, 3a1auu ¥ ynpaxHeHUs: y4aeO.
mocoOue IS CTY. yIpexKaeHui cpen. npod. oopazoBanus. — M., 2014.

15. Epoxun lO. M., KoBaniepa . b. Xumust ais npodeccuii U crienuaabHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO NMpoduieii: yueOHUK Ui CTYA. YIpexKAeHUH cpell. mpod.
obpazoBanusi. —M., 2014.

16. Koncmanmunos B.M, Pe3anog A.I"., @aoeesa E.O., yaebunk buonorus-M., UL]
«AxageMus
2014r, 320c.

17. HUomnyesa A.FO. buonorus. Bech mkonbHbII Kypc B cxeMax u Tabnunax. — M., 2014.

18. Jlykamxun A. C., Pyuyun A. b., Cunaesa T. b. u Op. buonorusi ¢ 0CHOBaMH 3KOJIOTHH:
y4eOHHK

19. s cTya. yupexaeHuil Boicil. oopa3zoBanus. — M., 2014.

HNHTepHET-pecypehl
www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBbI TOpBD»).
www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAUT AJISI IIKOJIBHUKOB «XHUMUS»).
www. alhimikov. net (OOpa3oBaTenbHbIi CalT AJIS MKOJILHUKOB).
www. chem. msu. su (3nexkTpoHHas OMOINOTEKA 11O XUMHH ).
www. enauki. ru (MHTepHET-U3AaHue Ui yuuTene « EcTecTBeHHbIE HAYKN»).
www. lseptember. ru (Meroanueckas razera «llepBoe ceHTIOP»).
www. hvsh. ru (xypHan «XuMHS B LITKOJIEY).
www. hij. ru (xypHan «XuUMUs U KU3HBY).
www. chemistry-chemists. com (3JIeKTPOHHBIN KypHAT «XUMHKH U XHMUSD).
EcrectBeHHO — HayuHbIi optasi. Popma gocTyna:

http://www.en.edu.ru
Poccuiickuit o0meobpazoBarenbhbiit moprain. opma gocryna:
http://www.scool.ru
OnekTpoHHas 6ubaMoTeKa ¢ TeKcTaMu KHUT. dopma Jocrymna:
http://www.lib.align.ru
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http://www.scool.ru/
http://www.lib.align.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YYEFHOI

TACIATLITAHBI

KOHTpOJIb H OLEHKA pPC3yJIbTaTOB OCBOCHHUA yqe6H0171 JAUCHUILIMHBL OCYHICCTBIACTCA
npenoaaBarejicM B IPOLCCCC MPOBCACHHA NPAKTUYICCKHUX 3aH$ITI/II>'I, TCCTUPOBAHHUA, a TaAKXKE
BBIITOJIHCHU AL 06y‘IaIOH_[I/IMI/IC$I HMHAUBUAYAJIbHBIX SaﬂaHHﬁ.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHHUs

YMeTh:

- ONHUCBHIBAaTh M OOBACHATH (U3HUYECKHUE
SABJICHHUSL nu CBOﬁCTBa TCII:. JOBUXCHUC
HEOECHBIX TEJl U UCKYCCTBEHHBIX CITYTHHKOB

3emMiIM; CBOMCTBA TIa3oOB, JKHUAKOCTCH W
TBEPJIbIX TelI, 3JICKTPOMArHUTHYIO
WHYKIIHIO, pacmpocTpaHeHHE
AJICKTPOMArHUTHBIX BOJIH; BOJIHOBEIC

CBOWCTBAa CBETA; M3JIyUYCHHE M TOTJIOIICHHE
cBera aroMoM; GoToddexr;

(pOHTANBHBIN OMpPOC, TECTOBBIH KOHTPOJIb,
nabopaTopHas paboTa, TeMaTuueckuii pedepar

- OTJIMYATh I'MIIOTE3bI OT HAYYHBIX Teopuﬁ;

YCTHBIﬁ I/IH,Z[I/IBI/II[yaJ'IBHHﬁ OIIpOC, TECTOBBLIC
IMMMCbMCHHBIC MHANBUAYAJIbHBIC 3aJlaHUsA

- Jenatb  BBIBOJBI  HAa  OCHOBE | )POHTANBHBI ONpPOC, OIICHKA OCBOCHHBIX

IKCIIEPUMEHTAILHBIX JTAHHBIX; YMEHHIA B XOJI¢ BBINIOJIHCHUS JIa0OpaTOpPHOU
paboThl

- NPUBOJUTH TPHUMEPHI, TOKA3bIBAIOIINE, | TECTOBBIE  NMUCHBMEHHBIC  WHIUBUIAYAITbHBIC

qToO: Ha6J'IIO)ICHI/I${ u OKCIICPUMCHT
SIBIISIFOTCS.  OCHOBOM JJIA  BBIABUKCHUSA
THUIIOTE3 U TGOpHﬁ, IIO3BOJIAIOT IIPOBCPUTH
NCTUHHOCTbD TCOPCTUUCCKUX BBIBOJIOB,
(I)I/I3I/ILICCK8.5[ TEOpHUA JHa€T BO3MOXKHOCTH
OOBSACHATH U3BECTHLIC SBJICHUS npupoabl 1
HAayYYHBIC (1)3.KT]':>I, MNpeaACKa3bIBaTh  CIIC
HEHU3BCCTHBIC SABJICHUS,

3aJaHus, OLCHKA 3HaHHI>i, IMMOJIYYCHHBIX B XO/€
BBIITOJIHCHHA MMPAKTHUYCCKUX pa60T

- IPUBOAUTH TNPHUMEPHI IPAKTUYECKOTO
UCTOJb30BaHUS  (U3UYECKUX  3HAHUU:
3aKOHOB MEXaHUKHM, TEPMOJAUHAMUKH U
JIEKTPOAUHAMUKHU B JHEPreTHUKE;
pPa3IMYHBIX  BHJIOB  DJIEKTPOMArHUTHBIX
M3JIy4eHUH U1 pa3BUTUA  Paguo U
TEJIEeKOMMYHUKALIUNA, KBAHTOBOW (M3UKH B
CO3JJaHUU SAEPHOU DHEPIEeTUKHU, JIa3€POB;

TemaTnueckuit
CaMOCTOSTEIbHEIE
onpoc

TEMaTUYeCKHe
(bpoHTATBHBIN

pedepar,
paboTHl,

- BOCIIPUHUMATD U HA OCHOBE MOJY4YE€HHBIX
3HaHUH  CaMOCTOSATENIEHO  OIICHWBATh
uH(pOpMaItIo, coJiepKalIyocs B
coobmenusix CMU, WutepHere, Hay4HO-
MOMYJISIPHBIX CTAThAX.

BBINOJIHEHUE TBOPYECKHX 3aJaHuM, pedepaTos,
MPE3EeHTALNN
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- TPUMCHATH IOJYUYCHHBIC 3HaHUA I

penieHus GU3NYECKUX 3a1ad

TeMaTh4YecKasi KOHTPOJbHAs padoTa, MpoOBEpKa
JOMAIIIHUX 3aJaHui

- ompeaesATh  XapakTep  (U3UYECKOTrO
mporecca 1o rpaduky, Tadnuie, GopMmyIe ;

MpaKTU4ecKas 1 JabopatopHasi paboThl, OI[CHKA
YMEHUM, TOJYYEHHBIX B XOJI€ BBINOJHEHUS
MPAKTUYECKHX U JJaOOPaTOpPHBIX paboT

U3MEpATh  psAA (PU3MYECKUX  BEIWYHH,

MPEACTABIISASL  PE3YJIbTaThl HU3MEPEHUN C
*

Y4€TOM UX MOTPEIIHOCTEH |

npakTuyeckas u JadopaTopHasi paboThI, OLIEHKA
YMCHUi, MOJYYCHHBIX B XOJE BBIOJIHCHHUS
NPaKTHYECKHUX U JIAOOPATOPHBIX PaboOT

WCIIONb30BaTh MPUOOpPETEHHbIE 3HAHUA U
YMEHHUSI B TPAKTUYECKOW JEATEIbHOCTH H
HOBCEIHEBHOU KU3HU:

- TUTS oOecrieueHus 0€30I1aCHOCTH
JKU3HEIEATEIBbHOCTA B mporecce
WCIIOJIb30BAHUS ~ TPAHCIOPTHBIX  CPEJCTB,

OBITOBBIX JIEKTPONPHOOPOB, CPEJICTB PAAUO-
U TEJICKOMMYHUKALIMOHHOM CBA3U
- OLEHKU BJIMSHUS Ha OpraHU3M 4YelloBeKa U

apyrue OpraHU3MBbI 3arpsi3HEeHUs
OKpY>Karollen Cpeibl;
-palMOHANILHOTO  MPUPOAOIOIB30BAHUS U

3alIUThl OKPYKAOLIEH CPEIbI.

YCTHBIN

TEMaTHYECKHE pedepatsl,

(bpoHTaNbHBIN OIpoC,

IoAT0TOBKA TEMATHYCCKHUX Hpe3eHTaHHfI,

PIH,Z[I/IBI/I,I[yaHLHLIﬁ TECTOBBIN KOHTPOJIb,

(bpoHTATBHBIN OIPOC

3HaTh:

- CMBICI TOHATHH: (U3NYECKOE SIBJICHHE,
TUIOTE3a, 3aKOH, TEOpHS,  BEIISCTBO,
B3aMMO/JICHCTBUE, 3JCKTPOMArHUTHOE IIOJIE,
BONIHAa, (OTOH, arom, aToMHOE SAPO,
WOHU3HUPYIOIIHE U3ITyYCHUS, [IJIaHETA,
3Be37a, rajlakTuka, Bcenennas;

TEMAaTU4YECKHE KOHTPOJIbHBIE pPabOTHI, OIIEHKa
BBITTOJTHEHUS HPaKTHYECKUX pabor,
(bpoHTATBHBIN OIPOC

- CMBICT (PU3MYECKUX BEJIMYUH: CKOPOCTb,
YCKOpEHHUE, Macca, CHiia, UMIYIbC, padoTa,
MeXaHUJeCcKast SHEPTHUs, BHYTPECHHSIS
SHEprus, abCONOTHAS TeMIIEpaTypa, CPEeIHss
KMHETHUYECKasi SHEPrus YacTHI[ BEIUIECTBa,

UHAUBUAYAJIBbHBIC TCECTOBBIC pa6OTBI, OIICHKAa
BBITMOJIHEHUS] MPAKTUYECKUX U Ja0OpaTOPHBIX
paboT, PpoHTANBHBIN OIPOC

KOJINYECTBO TEILIOTHI, 3JIEMEHTapHbIN

JIEKTPUYECKUI 3apsifl;

- CMBICII buznyeckux 3aKOHOB | TEMAaTUYECKHE KOHTPOJIbHBIE paboThl,
KJIAaCCUYECKOM  MEXaHHUKHM,  BCEMHUPHOTO | (pOHTAIbHBIHI orpoc, TEMaTUYECKUE

TATOTCHUA, COXPAaHCHUA SHCPTHUU, UMITYJIbCA
" DJICKTPUYCCKOIr'0O 3apdnaa, TCpMOANHAMUKH,

3HeKTpOMaFHHTHOI>i HUHAYKOWU,
¢doroaddexra;

- BKJIaJl POCCUMCKUX U 3apyOE€KHBIX YUEHBIX,
OKa3aBIIMX HauOoNblllee  BIMSHUE Ha

pa3BuTHE (HU3NKU

CaMOCTOSITENIbHbIE PaOOTHI

17



