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PaGouast mporpamma OVII. 11 Ecmecmeosnanue pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMU:

— (denepanbHOrO rocyaapCTBEHHOr0 00pa30oBaTEeNbHOTO CTaHAapTa (mamee —
®I'OC) cpennero odiero oopa3oBaHus,

- (QenepanbHOTO rocyJapCcTBEHHOTO CTaHAApTa CPEeaHEro MpohecCUuOHAIBHOTO
oOpazoBanus (nanee — CI1O) no cnenuansHoctu 38.02.04 Kommepyus (no ompacaim),

- pEKOMEHJAIMSIMHU 110 OPTaHU3AIMHU MTOTYUYEHHUs CPEeTHEro o0IIero oopa3oBaHus B
npenenaax OCBOEHHS 00pa3oBaTEeNbHBIX IPOTrpaMM CpPEAHEro Mpo¢ecCHOHAIBLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOrO 00mero oOpa3oBaHHMs € YYETOM TpeOOBaHUI
denepanbHbBIX TOCYAAPCTBEHHBIX OOpa30BaTENbHBIX CTAaHJAPTOB U MOJIydaeMou
CHELMAIBHOCTA WM NPOo(eccuu CpeaHero nmpodeccuoHaaIbHOro 00pa3oBaHus (MHUCHMO
JlemaprameHTa rocyJapCTBEHHOW MOJIMTUKM B c(epe MOATOTOBKM pabO4YuX KaJpoB H
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259),

— MPUMEpPHOM TporpaMMbl 00I111€00pa30BaTEIbHON YYEOHOW JIUCHMILIMHBI
Ecmecmeosnanue s mpodecCHOHANBHBIX  00pa3oBaTeNbHBIX  OpraHU3aIui,
pexoMeH10BaHHOW ~DenepaibHbIM  TOCYJapCTBEHHBIM aBTOHOMHBIM  YUPEXIACHUEM
«®DeepalibHbIi  MHCTUTYT pa3BuUTUsi oOpasoBanus» (maee — OI'AY «DUPO») B
KauyecTBE NPUMEPHOW TMPOrpaMMbl MJis peain3allid OCHOBHOW MpO(hecCHOHATBHON
oOpazoBarenbHOM mporpammbl CIIO Ha ©0a3e ocHOBHOro o01miero oOpa3oBaHUs C
MoJlyueHHueM cpeaHero obmiero obpazoBanusi, mpoTokoa Ne 3 ot « 21 » wmrons 2015r.,

perucTpanroHHbI HOMep pereH3un Ne 374 ot « 23 » utons 2015r. OI'AY «OUPO».
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COILEPKAHHUE

1 TTACIIOPT PABOYEM ITPOTPAMMBI YUEBHOT'O ITPEMETA

2 COHEPXAHUE  VYEBHOI'O IIPEIMETA U  TEMATHUYECKOE
I[INTAHUPOBAHUME

3 YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBI YUEBHOI'O ITPE/IMETA

4 KOHTPOJIb 1 OHEHKA PE3VYJIbBTATOB OCBOEHU A ITPOI'PAMMEBI
YUYEBHOI'O ITPEJMETA

[Tpunoxenue A
[IJTAHUPOBAHME YUYEBHBIX 3AHATUN C UCTIOJIb30BAHUEM

AKTHUBHBIX 1 UHTEPAKTUBHBIX ®OPM U METO1IOB
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1 MACHOPT PABOYEN ITPOT'PAMMBI YYEFHOI'O IIPEMETA
OVYII.11 Ecmecmeo3nanue
1.1 Obs1acTh IPUMEHEHHUs MPOTPAMMBbI Y4eOHOT0 NpeaMeTa
[Iporpamma yueOHOro mnpeamera OVIILI1I Ecmecmgo3nanue SBISETCA 4YacTblO
o01eo0pazoBarebHOrO IUKIa oOpa3zoBarenbHO mporpammbl  CIIO  mporpaMmbl
MOJITOTOBKH CITEITUAIMCTOB cpeaHero 3BeHa (maee — [ITICC3) mo cnenualibHOCTH

cpeanero npodeccruoHabHOro odpazoanus: 38.02.04 Kommepyus (no ompaciam).

1.2 MecTo yueoHoro npeamera B cTpykrype INIICC3

VY4eOHbIN TIPeAMET SIBISIETCS MPEeIMETOM 0011e00pa30BaTeNIbHOTO yUeOHOTO ITUKIIa
B COOTBETCTBHU C COYUAIbHO - OSKOHOMUHecKkum TpoduiaeM TpodecCHoHaTEHOTO
o0Opa3oBaHUs.

YpoBeHb ocBoeHHS yueOHOro npeaMera B coorBeTcTtBur ¢ ®I'OC cpennero oodiero
00pa3oBaHUs 6A308blil.

Peanuzanus comepkanuss yd4eOHOTO TIpeIMETa MpEIoJiaraeT COOJI0eHUE
MIPUHLNNA CTPOTrOM NMPEEMCTBEHHOCTH IO OTHOLIEHUIO K coaepkaHuto Kypca OVIIL 11
Ecmecmeosnanue Ha CTyIieHH OCHOBHOTO 001IIero 00pa3oBaHwMsI.

B To ke Bpems yueOHbii mnpeamer OVIILIl Ecmecmeo3nanue s
poeCCUOHANIBHBIX 00pa30BaTeNIbHBIX OpraHU3aluid 00J1ajaeT caMOCTOSITEILHOCTHIO U
1[EJTLHOCTHIO.

PabGouast mporpamma yuebnoro mnpeamera OVIIL Il Ecmecmeosnanue uMeeT
MEXIIPEAMETHYIO CBsI3b C 001e00pa3oBarebHbIMU yueOHbIMU mnpeametamu OVII.04
Mamemamuxa, OVII.07 Ocnosvrt 6e3onacnocmu  scusnedeamenvrocmu, OVIL0S
Acmponomus, Y{I1.01 Dxonoeus moezo kpasi.

N3yuenune yueOHoro mnpeamera OVILIl Ecmecmeosuanue  3aBepllaeTcs
MPOMEKYTOUHON arTectaned B gopme oughgepenyuposannoco 3auema B pamMKax
ocBoenus [IITCC3 na 6a3e 0CHOBHOTO 00I1Ier0 00pa30BaHUsI.

1.3 Il.nanupyemble pe3yJibTaThl OCBOECHHS Y4eOHOT0 MpeaMeTa

[Inanupyemble pe3ybTaThl OCBOCHUS Y4E€OHOTO MpeaMeTa:

JAUYHOCMHbIE PE3Y/1bmAmbl.



rocyapcTBEHHOE Or0/pKETHOE MPO(eCcCHOHAIbHOE 00pa30BaTeIbHOE YUPEKICHHE
Camapckoii obmacta «OTpagHeHCKIH HEPTSIHOH TEXHUKYM»

YCTOWYMBBIA MHTEPEC K UCTOPUU M JOCTHIKEHHUSM B 00JIACTH €CTECTBCHHBIX HAYK,
YyBCTBO T'OPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIE HAYKH;

TOTOBHOCTh K TIPOAOJDKEHHUIO O00pa3oBaHUs, TOBBIMICHUIO KBIM(PUKAIUA B
n30paHHON TIpo(ecCHOHATBHON AESITEIIBHOCTH C HWCIOJIh30BAHWEM 3HAHWU B
00J1aCTH €CTECTBEHHBIX HAYK;

00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMITETCHIIMA B 00JIACTH €CTECTBEHHBIX HAYK
JUISL YeJoBeKa 1 O0IecTBa, YMEHHE MCI0JIb30BaTh TEXHOJIOTHYECKHUE JOCTHKCHUS B
obmactu  (HU3UKK, XUMHUHM, OHOJIOTMM JJI1  TOBBIIMICHHS  COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpAaHHOW MPOGECCHOHATBHON S TSILHOCTH;
yMEHHE TMPOaHAIU3UPOBATh TEXHOTECHHBIC MOCICACTBUS Il OKPY’KAIOIIEH Cpeabl,
OBITOBOM U MPOU3BOACTBEHHOU JIEATEIILHOCTH YEJIOBEKA;

TOTOBHOCTh CaMOCTOSITEJILHO JOOBIBaTh HOBBIE [JIsi CEOSl €CTECTBEHHO-HAYUHbIC
3HAHUS C UCTIOJIB30BAHUEM JIJIS 3TOTO JIOCTYIMHBIX HICTOYHUKOB UH(OPMAITUH;
YyMEHUE  YIpaBIsATh CBOCH  TO3HABATEIBHOW  JCATEIBHOCTBIO, IPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS,

YMEHHUE BBICTPaNBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIIICHUS B KOMaH/IE TI0 PEIIICHUIO
00IIMX 3a7a4 B 00J1aCTH €CTCCTBO3HAHMS,

MemanpeomemHule pe3yibmameal.

OBJIAJICHNC YMCHUSMH ¥ HaBBIKAMH pa3JIMYHBIX BHJOB TO3HABaTEIHHOM
NEATEeIIBHOCTH JIJISl M3YYSHHS Pa3HbIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MHUPAa;
MPUMEHEHNE  OCHOBHBIX  METOJIOB  TO3HaHUsA  (HAONIONEHMS, HAYYHOTO
AKCIIEPUMEHTA) IS U3YYCHUS Pa3IUYHBIX CTOPOH €CTECTBCHHO-HAYYHOW KapTHHBI
MHpAa, ¢ KOTOPHIMH BO3HUKACT HEOOXOIUMOCTh CTAJIKHBATHCS B IPOQECCHOHATBLHOM
coepe;

yMEHUE OMNpeAesaTh eI M 3aJayu JCSTeIbHOCTH, BBIOMpATh CPEACTBA IS HUX
JTOCTHKEHHUS Ha TPAKTHKE;

YMEHHUE WCIOJIb30BaTh pa3IMYHbIE MCTOYHUKHU JUISI TIOJYYEHUs] €CTECTBEHHO-
Hay49HOU WHGOpPMAIMN U OIICHUBATh €€ IOCTOBEPHOCTH IS JOCTHXKEHHUS TMOCTaB-
JICHHBIX I1eJIEH U 3a7a4;

npeomemmwle pe3y1bmamat.
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c(hOPMHUPOBAHHOCTh TIPEACTABICHUA O IIETOCTHOW COBPEMEHHON ECTECTBEHHO-
HAy4YHOU KapTHUHE MHpa, MPUPOJI€ KAK €IUHOM IIEJIOCTHOM CHUCTEeME, B3aUMOCBS3H
YeJIOBeKa, TPUPOABI M OOIIECTBA, NPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTabax
Bcenennoi;

BJIaJICHUE 3HAHUSIMU O HauOOJiee BAKHBIX OTKPBITHSIX W JOCTHUKEHUSAX B 00JaCTH
€CTEeCTBO3HAHMSI, MOBJIMSBIIUX Ha SBOJIOLMIO MPEJICTABICHUN O NOpHUpOJE, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

c(hOPMUPOBAHHOCTh YMEHHUS TPHUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHMUS  JUIS
OOBSICHEHUSI OKPY’KAIOIIUX SIBJICHUM, COXpPaHEHHUS 3J0POBbs, OOECICUCHUS
0€30MacHOCTH  JKU3HENESTENIbHOCTH, OEpeXHOro OTHONIIEHHS K  HPHUPOJE,
pPallMOHAJILHOTO TIPUPOJIONOJIH30BAHMS, @ TAKXKE BBIMIOJHEHUS POJU TPAMOTHOIO
MOTPEOUTES;

c(hOPMHUPOBAHHOCTh TPEJICTABICHUA O HAYYHOM METOJE IO3HAHMS TMPUPOJLI U
CpPEeACTBaxX M3yUCHHUsS MeraMmHpa, MakpoMupa U MHUKPOMHUPA; BJIAJICHUE MPUEMaMHU
€CTECTBEHHO-HAYYHBIX  HAOJIOJICHUI, OIBITOB, UCCJICNOBAaHUM U  OIEHKH
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3yJIbTaTOB,;

BJIaJICHUE MOHATUITHBIM annapaToM €CTECTBEHHBIX HAYK, MO3BOJISIONIMM MO3HABATh
MHUp, Yy4YacTBOBaTb B JHUCKYCCHSIX II0 €CTECTBEHHO-HAy4YHBbIM BOIIPOCAM,
HCIIOJB30BaTh Pa3iMyHbIe UICTOYHUKUA WH(POpMAIUU JJIsl IOJTOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUTHCS K coobmenussMm CMMU, comepkamuM Hay4dHYIO
uH(pOpMaIHIO;

c(hOpMHUPOBAHHOCTh YMEHHUI TOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOT'O 3HAHUS
JUTSL KQXKJI0TO YeJI0BEKa HE3aBUCUMO OT €0 Po(heCcCHOHaTbHOM NeITeTbHOCTH,
paziuyuath GakThl U OIEHKHU, CPABHUBAThH OIIEHOYHBIC BHIBOJIBI, BUJIETh UX CBS3b C

KPUTEPUSAMH OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMOU LICHHOCTEM.



OcBoeHue

COACPIKaHHUA

yuebHoro mnpeamera OVILIl  Ecmecmeosnanue

o0ecnieunBaeT (GOPMUPOBAHNE U PA3BUTHE YHUBEPCAIbHBIX YUEOHBIX NEUCTBUH (nanee —

YV ]I) B KOHTEKCTE TPEEMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMITETEHIIUH.

Buabl yHHBepCcaJabHbBIX
Y4eOHBIX JeiicTBU

OO0uue KoMneTeHUHU
(B coorBercTBHEM ¢ PI'OC CITO no cnienuaJbLHOCTH)

YV .01 JluuHOCTHBIC

(obecnieynBalOT  IIEHHOCTHO-
CMBICIJIOBYIO OpPHCHTALIHIO
00yJaronuxcsi ¥ OPUEHTAIUIO
B COIMAIBHBIX pOJIAX U
MEKITHYHOCTHBIX
OTHOIIICHHUSX ).

OK 1. [loHumarp CyImHOCTb U COLIMAIbBHYIO 3HAUUMOCTh CBOEH
Oynyiei nmpodeccuu, TPOSIBIATh K HeH YCTOWYUBBINA UHTEPEC.

OK 3. IlpuHuMath pelieHus B CTaHAAPTHBIX U HECTaHJAPTHBIX
CUTYalUsIX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 7. CaMOCTOATENIBHO ONPEAETATH 33Ja4u MPO(PECCHOHATBHOTO U
JTUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS cCaMO0Opa30BaHUEM, OCO3HAHHO
IJIAaHUPOBATh MOBBIIIEHNE KBATU(PUKALINH.

OK 8. Bectu 310poBbIii 00pa3 ®KU3HU, IPUMEHSATH CIIOPTHUBHO-
03710POBUTEIBHBIE METO/IbI U CPEJCTBA JIJISl KOPPEKLUU (PUZUYECKOTO
Pa3BUTHUA U TEIOCIOKEHUS.

OK 12. Cobmronath 1eHCTBYIOIIEE 3aKOHOIATETBLCTBO U
o0s13aTenbHbIe TPEOOBAaHUS HOPMATHBHBIX IOKYMEHTOB, a TAKKe
TpeOOBaHMs CTAHJAPTOB, TEXHUYECKUX YCIOBHM.

YVY].02 PerynsatuBHble
1eJIeToIaraHue,

IUTAHUPOBAHHKE,
[IPOTHO3UPOBAHUE, KOHTPOJb
(Koppekius), camMOperyJssius,
OIICHKA (obecrmeunBarOT
OpraHu3alio 00Yy4aroUMMHCS
CBOEH y4eOHO e TEIIbHOCTH)

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STENbHOCTD, BHIOMPATh
THUTIOBBIC METOJIBI U CIIOCOOBI BBITOJTHEHUS TTPO(HECCHOHATLHBIX
3a/1a4, OIIeHUBATh UX dPPEKTUBHOCTH U KAUECTBO.

OK 3. IIpunumats peuieHus B CTaHIapTHBIX U HECTaHAAPTHBIX
CUTYyalUsIX U HECTU 32 HUX OTBETCTBEHHOCTb.

OK 11. ObecneunBath 0€30MaCHOCTD JKU3HEACATCIHEHOCTH,
MpeIoTBpaIaTh TEXHOTEHHBIE KaTacTpodsl B MpodeccruoHalbHON
NEeSTeIbHOCTH, OPTaHU30BBIBATh, MPOBOAUTH U KOHTPOIUPOBATH
MEPOIPUATHS 10 3alIUTe PabOTAOIIUX M HACETIEHHS OT HETaTUBHBIX
BO3/ICVCTBUI YPE3BBIYAWHBIX CUTYaLlHM.

YVY]1.03 Ilo3HaBaTenbHBIC
(obGecnieunBarOT
UCCIIEI0BATEIbCKYIO
KOMITETEHTHOCTb, yMEHHE
pabotath ¢ nHpOpManue).

OK 4. OcymiecTBiATh IOUCK M UCHOIb30BaHNE HH(OpMaIuH,
HeoOxouMoM 1t 3(pPEKTUBHOTO BBHITOJHEHUS MPOPECCHOHATBHBIX
3aja4, Npo(ecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBaTh HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTHH B MPOPECCUOHATLHOM 1€ TEbHOCTH.

OK 9. [Tonb30BaTbcst HHOCTPAHHBIM SI3BIKOM KaK CPEICTBOM
J€7I0BOr0 OOLICHHUSI.

YV]1.04 KoMMyHUKATHBHBIE

(oOecreunBaOT  COIMATBHYIO
KOMIIETCHTHOCTh W y4eT
MO3UIMK  JPYTHX  JIIOJIEH,
YMEHHE CITyIIaTh W BCTYNATh B
JTIAJIOT, y4acTBOBaTh B
KOJUIEKTUBHOM  00CYXXJI€HUU
npo0iieM, B3aWMOJICHCTBOBATh
u COTPYTHUYATH co
CBEPCTHUKAMH U B3POCIIBIMH).

OK 6. PaGoTtatp B KOJJIEKTHBE U B KOMaH 1€, 3PHEKTUBHO 00IIAThCS
C KOJUIEraMH, pyKOBOJICTBOM, IIOTPEOUTEISIMH.

OK 8. Bectu 3510poBbIif 00pa3 *KU3HU, IPUMEHSATH CIIOPTHUBHO-
03/I0pPOBHUTEIBHBIE METO/IbI M CPEJICTBA [T KOPPEKINH (PU3UIECKOTO
Pa3BUTHSA U TEJIOCIOKEHUS.

OK 9. [Tonp30BaTbcst THOCTPAHHBIM SI3BIKOM KaK CPEICTBOM
JIEJIOBOI0 OOIIIEHNUS.

OK 10. JIornuecku BepHO, apryMEHTUPOBAHHO U ICHO U3J1araTh
YCTHYIO U TUCBMEHHYIO PEUb.

1.4 Kosiu4ecTBO 4aCOB Ha OCBOEHHE MPOrPaAMMbI Y4eOHOT0 MpeaMeTa

MaxkcumanbHas yueOHast Harpy3ka oOydatomierocsi 260 yacoB, B TOM UHUCIIE:
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- o0s13aTenpHas yaeOHas Harpy3ka odydaromierocs 173 gaca,
- camocTosITeNNbHas paboTa oOy4aromierocs 87 4acos.
B ToM uunciie yacoB BapuaTuBHOM yacTu yueOHbIX 1MKII0B [IIICC3 He

MIPETYCMOTPEHO.
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2 COAEP) KAHME YYEBHOI'O TIPEIMETA U TEMATUYECKOE

IINTAHUPOBAHHUE

2.1 O0bem yueOHOro mpeaMeTa ¥ BUAbI Y4eOHOH padoThl

Buj yueOHoit padoThI

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 260
Oosi3aTennbHas yueOHasi Harpy3Ka (Bcero) 173
B TOM YHCIIE:
J1ab0paTOPHBIE 3aHITHS 14
MIPaKTUYECKUE 3aHATUS 46

KOHTPOJIbHBIE paOOThI

He npedycmMompeHo

CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 87

B TOM YHCIIE:
BBINOJIHEHHUE YIIPaKHEHHH 26
COCTaBJICHHE KOHCIIEKTa 39
MOJIrOTOBKa pedepara 6
HOJrOTOBKA JOKJIaia 13
IIOArOTOBKA IIPE3EHTAIUN 0
COCTaBJICHUE TaOJINIIbI 3

[TpomesxyTouHas arrectanus B popme oughgepenyuposannozo

3auema

[IpopunbHoe wu3ydenune oOIEoOpazoBarenbHOro yueoHoro mnpeamera OVIIL 11

Ecmecmeosnanue OCYHICCTBIIACTCA YaCTUYHBIM IICPCPACIIPCACICHUEM y‘l€6HBIX qaCoOB U

OT60pOM AUJAKTHYCCKUX CAMHHUI B 3aBUCMMOCTH OT BaXXHOCTHU TEM IJI1 CIICHHMAJIBHOCTHU

38.02.04 Kommepyus (no ompacaam).
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2.2 TemaTuveckuii JIaH U cojiep:kanue yueoHoro npeamera OVIL. 11 Ecmecmeosnanue

HaumeHnoBanue Copaepxxanue yueOHOro MaTepuasa, 1a00paTopHble M NPAKTHYECKHeE 3aHATHS, O0bem yacoB YposBens
pa3/iesioB M TeM caMoCTosITeIbHasi paGoTa 00y4YaloumMxcs, KypcoBasi padora (mpoekT) (eciu NpeycCMOTPEHO) 0CBOEHMS
OU3UKA 51(JIM3-224.)+25
Beenenue. 1
Coaep:xkaHue yueOHOro MaTepHaJia 1 1
Ousuka — (QyHIaMeHTanbHas HayKa o pupojae. EcrecTBeHHO-HAayuHBIH METO/1 TO3HAHUS, €TO 1
BO3MOKHOCTH ¥ T'PaHULIbI IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB NPUPO/IBI U cOCTaBa BellecTBa BO BeenenHoi. OTKPBITHS B (PU3MKE — OCHOBA
rporpecca B TEXHUKE U TEXHOJIOTUU TPOU3BOACTBA
JlemMoHCcTpaunu He npedycmompeHo
JlabopaTopHble 3aHATHSA He npedycmompeno
IIpakTHyeckue 3aHATHS He npedycmompeno
KoHTpoJibHbIe padoThl
CamocrosiTesibHass padoTa 00y4YalIUXCs He npedycmompeno
Pa3nesa 1. Mexanuka 13
Tema 1.1. Copepxanue y4eOHOIro MaTepuasa 6 2
Kunemartuka Mexannueckoe aBrmxkenue. Cucrema orcuera. Tpaekropus neuxkenus. [Iyrs. [lepememienue. 4

PaBHOMepHOG pr[MOJ'IHHCfIHOC JBHKCHUC. CKOpOCTB. OTHOCUTENHHOCTh MEXaHHYECKOTO JABHXKXCHUSI.

3aKoH ci0keHus ckopocTel. CpenHssi CKOpOoCTh IPU HEPAaBHOMEPHOM JBHKEHUH. MIHOBEHHAas
CKOpocThb. PaBHOYCKOpeHHOE NpsIMOJIMHENHOE ABMKeHHE. Y ckopeHne. CBOOOJHOE MaIeHHE Tell.

JleMoHCTpanun
Tabnuia «3aBUCUMOCTB TPACKTOPHUH OT BEIOOPA CUCTEMBI OTCUETA,
[TpesenTanust «Buapl MEXaHUYECKOTO JIBHXKEHUS.

JlabopaTtopHble 3aHATHSA

He npedycmompeno

IIpakTHYeckHe 3aHATHA

2

1 Pemrenne 3a1a4 Ha OonpeaACIICHUE OCHOBHBIX KWHEMATUYCCKHUX BCIIMUYUH CKOPOCTHU U YCKOPCHUA.

2 Pemienne 3amad Ha OIIPCACIICHUC HpOfI,Z[CHHOFO IMIyTU B paBHOYCKOPCHHOM HpHMOHHHCﬁHOM
JABVXXCHUU.

KonTpoJsbHbie padoTsl
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rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

CamocTtosiTe1bHast padoTa 00y4yarommxcst

JlomaiiiHee 3a/iaHue [0 YYeOHHUKY .

CamocTosTenbHOe u3ydeHue TeM «BekTopHble BenuunHb», «l[poekunn BeKTopa Ha KOOpJAUHATHbBIE
OCHU U JICHCTBHS Ha/l IPOCKIMSIMUY.

Tema 1.2.
Jlunamuka

Coaep:xanue yueOHOT0 MaTepHaJia

Macca u cuna. BzaumoperictBue tein. 3akoHbl JuHaMUKHA. CUJIbI B IPUPOJIE.
3aKOH BCEMUPHOIO TATOTEHUS.

JleMoOHCTpaL U

[TnakaTsl «3aBUCUMOCTD CUJIBI YIIPYTOCTU OT AehopManiuny, «CHIIbI TPEHUS.

[IpesenTanu «3aBUCUMOCTb YCKOPEHHS TeJla OT €r0 MacChl U CUJIBI, IEHCTBYIOIIEH Ha TEIO0Y,
«CrnoxeHue cuiny», «PaBeHCTBO U MPOTUBOIOJIOKHOCTb HAMPABIIEHUS CUJT ACUCTBUSA U
IIPOTUBOJICUCTBUS Y.

JlaGopaTopHble 3aHATHSA

1 I HccnenoBanue 3aBUCUMOCTH CUJIBI TPCHUS OT MACChI TCJId

HpaKaneCRue 3aHATHSA

1 ‘ Pemenue 3amad 1o teme 3aKoH BCCMHUPHOI'O TATOTCHUA

KoHTpoJibHbIE padoThl

He npedycmompeno

CamocrosiTeibHas padoTa 00y4yaommxcst
JlomanHee 3a1aHue 0 yYeOHUKY.

[ToaroToBka K BBINOJIHEHHIO TaOOPaTOPHOIM pabOTHI.
Cocrasnenue Tabauipl «Cuibl B IPUPOJIE».

2

Tema 1.3.
3aKkoHLI
coXpaHeHHs B
MeXaHHKe

Coaep:xanue yue0HOro MaTepHaJia

Nmnynbe Tena. 3akoH coxpaHeHUs UMITylibca. PeakTuBHOE BUKeHUEe. Mexanuueckas padoTa.
Mormsocts. Mexanuueckas sHeprust. Kunetnueckas sneprusi. Kuneruueckas sneprus u padora.
[ToTenumanpHas 3HEpPrysi B rpaBUTALlMOHHOM T0JI€. 3aKOH COXPAaHEHUs OJHOW MEXaHUYeCKON
SHEPIHUH.

[

JleMoHCTpaLun
Buneopunbsm «PeakTuBHOE IBMKEHUEY.

JlabopaTopHble 3aHATHS

He npedycmompeno

IIpakTHYeckHe 3aHATHA

3

1 Pemrenne 3ala4 Ha MPUMCHCHUC 3aKOHA COXPAHCHUA NMITYJIbCAa.

2 Pemienne 3amayd Ha MPUMCHCHHUC 3aKOHA COXPAHCHU S SHCPTHUHU.

KoHTpoJibHbIE padoThI

He npeodycmompeno
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rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

CamocTtosiTe1bHast padoTa 00y4yarommxcst 2
JlomaiiiHee 3a/iaHue [0 YYeOHHUKY .
CamocTosTrenbHOe u3ydeHue Tembl «/crnonbp3oBaHNe 3aKOHOB MEXAHUKU JJIs1 OOBSICHEHUSI IBUKEHUS
HEOECHBIX TeJ U 7Sl pa3BUTHSI KOCMUUECKUX UCCIIET0BAaHUI.
ITonroroBka noxiiaga «PeakTHBHOE IBHIKEHUEY.
Pazjien 2. OcHOBBI MOJIEKYJISAPHOMH (PM3MKH U TEPMOTUHAMHKH. 10
Tema 2.1. Copaepxxanue y4eOHOro MaTepuaJa 7
OcHoBbI ATomucTHYECKasl TEOPHUS CTPOEHMsI BelecTBa. HaOmoqeHus 1 OnbIThI, IOATBEPKIAIOLINE ATOMHO- 3
MOJIEKYJISIPHO- MOJIEKYJISIPHOE CTPOEHUE BellecTBa. Maccsl M pa3Mepsl MOJIEKYJI. TerioBoe IBUKEHUE YaCTHUL]
KHHETHYCCKOH BelecTsa. bpoyHosckoe nBuxkeHue. MneansHbiii ra3. Temneparypa kak Mepa cpeiHe KHHETHYECKON
TeOpHH. SHEPruM YacTull. Y paBHEHUE COCTOSAHUA UICAIBbHOrO raza. Mognens xuakoctu. IloBepxHocTHOE

HpneaanHbIi ra3

HATSDKCHHE U cMadnBaHue. Kpucrammmueckrue u amopgHbIC BeNIECTBA.

JdemMoHCTpauMu.
[Tpesentanus «/{Brxenue 6poyHoBckux yacTtuil. JAuddy3us».

JlaboparopHble 3aHATHUS

He npedycmompeno

IIpakTHyeckue 3aHATHS

Pemenue 3agau no MKT

TeMneparypa Kak Mepa CpeIHEN KUHETUYECKON YJHEPTUM YACTUL. Y PaBHEHUE COCTOSIHUS UIECAIBHOTO
raza. Moneinb xxuakoctu. [IoBepXHOCTHOE HATsKEHNE U cMaurBaHue. Kpucramnuueckue u
amop(HbIe BEelIeCTBa.

4

KoHTpoJibHbIE padoThl

He npedycmompeno

CamocrosiTeibHas padoTa 00y4yaommxcst 4
JlomaniHee 3a1aHue o y4eOHUKY
Tema 2.2. Copepxanue yueOHOIro MaTepuaJa 3
Tepmonunamuka | BHyrpennss sHeprus. PaboTa u Temnnootadya Kak cCriocoObl U3MEHEHHs BHYTPEHHEH 3HEPruH. 1

ITepBblii 3aKOH TEPMOJAMHAMUKU. TEIJIOBbIE MAIIMHBI U UX PUMEHEHHUE.

JleMoHcTpanuu

[IpezenTannu «M3MeHEHNE TaBIeHUS ra3a C K3MEHEHUEM TEMITEPATypPhl PH MOCTOSIHHOM
o0wvemey, «M3oTepMudeckuii 1 n300apHBIA Mpollecchl», «3MeHeHne BHYTpEHHEH YSHEPTUU TEI
IIPU COBEPILIEHUHU PadOTHI».

Mojienu TenIoBBIX ABUTATEIICH.

JlabopaTtopHble 3aHATHSA

He npedycmompeno

IIpakTHYeckHe 3aHATHA

2
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rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

1 | Pemenue 3aga4 Ha nepBbIN 3aKOH TEPMOJMHAMUKHI

KonTposabHble padoThl

He npedycmompero

CamocrtosiTeibHasA padoTa 00y4yarommxcs 1

JlomamHee 3a1anue o y4eOHUKY

[TonroroBka pedeparoB «PeakTUBHBIC IBUTATEIN U OCHOBBI PaOOTHI TEIUIOBOI MAITUHBIY,

«QKOoJIOTHYECKre MPOoOIIeMBbl, CO31aBaeMble Pa3IMYHBIMU BUJAMH TEIIJIOBBIX MALTHHY.
Pa3znen 3. OCHOBBI YJIEKTPOAUHAMHKH 14
Tema Coaep:xanue yueOHOTro MaTepHaJia 3
3.1.2uekTpocraTn | B3aumoseiicTBue 3apssKeHHBIX Tell. DJISKTPUUSCKU 3apsi. 3aKOH COXPaHEHHS SJIEKTPUUECKOTO 1

Ka.

3apsa. 3akoH Kynona. DiaekTpocTaTHUeCKOe I0JIE, €0 OCHOBHBIE XapAKTEPUCTUKH U CBSI3b MEKIY
HUMH.

JleMoOHCTpaLun
Buneodpunsmel «B3zaumoaeiicTBre 3apsyKeHHbBIX Tel», «[IpOBOTHUKHN B 3JIEKTPUYECKOM I10JIE»,
«/IMPIIEKTPUKH B SJIEKTPUUYECKOM I10JIEN.

JlabopaTopHble 3aHATHSA

He npedycmompeno

IlpakTHyeckne 3aHATHA 2
1 Pemenune 3aa4 Ha npuMmeHenue 3akona Kymnona
2 Pemenue 3a1ay Ha onpejienenre HanpsbKEHHOCTH AIEKTPUUYECKOT0 TOJIA.

KoHTpoJibHbIE padoThl

He npedycmompeno

CamocrosiTeibHas padoTa 00y4yaommxcst

JlomaniHee 3a1aHue 0 yYeOHUKY.

Cocranenue Ta0nuibl «BenmuunHel, SBI€HUS, IPUOOPHI, XapaKTEPU3YIOLIUE FTEKTPUUIECKOE MOJIE.
[TonroroBka pedepaToB «Bubl 371€KTPUUECKUX Pa3pAIOBY, «IIEKTPUUECKHUE pa3psiibl Ha CIyxkoe
4eJI0OBEKA»

2

Tema 3.2.
IHocTOSIHHBINA TOK

Conep:xanue yueOHOTro MaTepuaJia

[TocTostHHBIM 3neKkTpuyecKuid TOK. Cuila TOKa, HapsKEHUE, JIEKTPUUECKOE COMPOTUBIIEHUE. 3aKOH
OmMa Jy1st yJacTKa dJIEKTPUIECKON TeTTH.

JleMoHCTpanuu
ITpesentanms «TemnoBoe neCTBUE IEKTPUUECKOTO TOKA.

JlabopaTtopHble 3aHATHSA

1 COopka 2IeKTpUUYECKO 1IeTIH U U3MEPEHUE CHITBI TOKA U HAPSHKEHUS Ha €€ Pa3InyHbIX
y4acTKax

IIpakTHYeckHe 3aHATHA
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rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

1 Pemenue 3a1a4 Ha npuMeHeHue 3akoHa OMa I y4acTKa LElH.

2 Pemrenne 3a71a4 Ha MOoCJICA0BATCIIbHOC U MTapalJICJIbHOC COCAMHCHNEC IIPOBOJHUKOB.

KoHnTpoJibHbIE padoThI

He npedycmompeno

CamocTtosiTe1bHast padoTa 00y4yaommxcst

JlomainHee 3a/1aHue [0 yYeOHHUKY .

Cocrasnenue Tabmunsl «IlocaenoBaTenbHOE U MapaIeIbHOE COETUHEHNE IPOBOAHUKOB.
[ToaroroBka nokinana «KopoTkoe 3aMbIKaHUE.

[TonroroBka pedepara «eKTprHUECKUe MPHOOPHI».

3

Tema 3.3
MaruuTtHoe moJie.

Coaep:xanue yue0HOro MaTepHaJia

MarauTHOE IOJIC ¥ €T0 OCHOBHBIC XapaKTCPHUCTUKHU. I[eﬁCTBHe MAarauMTHOIO I10JIA Ha ITPOBOAHUK C
TOKOM. 3aKOH AMHCpa. BJICKTpOI[BI/IFaTCJIB. SIBneHue BHCKTpOMaFHHTHOﬁ HHAYKIIUHN

[

JleMoOHCTpaLun
[TpesenTtanmst «OTKIOHEHUE 3JIEKTPOHHOTO IIy4Ka MAarHUTHBIM ITOJIEM).
Buneopunsmer «OnbiT DpcTenay, «B3anMoaeicTBie MPOBOJTHUKOB C TOKAMIY.

JlabopaTopHble 3aHATHSA

He npedycmompeno

HpaKaneCRue 3aHATHSA

3

1 Pemenue 3agau Ha I/I306pa)KCHI/Ie MAar"HuTHOTIO I10JIA TOKA.

2 Penrenue 3aga4 Ha ONPpCACIICHNUC CUIIBL AMnepa.

3 Pemenue 3agau Ha onpenenenue cuibl JIopeHua.

KonTpoJibHbIe padoThI

He npedycmompeno

CamocrosiTe/ibHasi padoTa 00y4YarOIIUXCs

JlomanHee 3a1aHue 0 YYeOHUKY.

[ToaroroBka noknana «/luamaraeTuku, peppomMarHeTUKy, mapaMarHeTUKNy, «MarHuTHOE ToJIe
3emnny, «BiusHIe MarHUTa Ha OPTaHU3M YEJIOBEKay.

[ToaroroBka pedepaTroB «MarHuTHBIE CBOHCTBA BEIIECTBA», « DIEKTPOIBUTATEIIN».

2

Paznen 4. Kosie0anus 1 BOJHBI

Tema 4.1.
Mexanuueckne u
3JIEKTPOMATHUTHBI
e KoJIeOaHMs U
BOJIHBI

Coaep:xanue yueOHOIro MaTepHaJia

N

CBoOonubie konebanus. [lepuoa, yactoTa u aMIIuTyAa konebanuii. ['apmMoHnUueckue KoneOaHusl.
MexaHn4ecKre BOJIHBI U UX BUAbL. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0
HUCIIOIB30BaHNE B MEIUIIMHE U TEXHHUKE.

CB0OOIHBIE AIEKTpOMarHuTHbIEC KoseOanus. KonebaTenbHbIil KOHTYp. DNEKTPOMarHuTHOE TOJIe.

DJIEKTPOMArHUTHBIE BOJHBI. CKOPOCTH NIEKTPOMArHUTHBIX BOJIH.
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rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

JleMoOHCTpaL U
ITpezenTanmu «CBOOOJHBIE U BBIHYKICHHbIE MEXaHUYECKHE KosleOaHus», «Pe3oHaHey.

JlabopaTopHble 3aHATHS

1 | M3yuenne KonebaHuii MaTeMaTHYECKOT0 MasiTHUKA

IIpakTnyeckue 3ansaTus

He npedycmompero

KoHTpoJibHbIE padoThI

He npedycmompeno

CamocrosiTesbHAsi padoTa 00y4a0IMXCs
[ToaroroBka pedeparos «Konebanus, BUIbI KOIeOaHUN, UX YUET, IPOSBICHHE, TIPUMEHEHHUE B
TeXHHKey», «BiusiHne Konebanuii aBTOMOOHIIS Ha YEIIOBEKa.

1

Tema 4.2.
CBeToBbIE BOJIHEI

Conep:xanue yueOHOT0 MaTepHaJia

Pa3zButue HpCI[CTaBJ'ICHI/Iﬁ O IMPHUPOJC CBCTA. 3aK0HEBI OTPaXXCHUA U IIPCIOMIICHUA CBCTA.

JdeMoHcTpannn

Paznoxxenne 6eoro cBeTa B CIIEKTP.
HNuTtepdepentus u qudpakims cBeTa.
OTpakeHUE | MPEIIOMIICHHE CBETA

JlabopaTtopHble 3aHATHSA

1 | W3yuenne natepdepenun u audpaximm cBera

IIpakTHYeckHe 3aHATHA

He npedycmompeno

KoHTpoJibHbIE padoThI

He npedycmompeno

CamocrosiTeibHas padoTa 00y4yaommxcst 1
JlomaniHee 3a1aHue o y4eOHUKY
Pa3nes S. DiieMeHTBI KBAHTOBOM (pU3NKH 4
Tema 5.1. Copepxanue yueOHOro MmarepuaJa. 1
KBaunrtoBbie KBanToBas runoresa [Inanka. ®otosnexrpudeckuit 3 exT. 1

CBOMCTBA CBeTa

JleMoHCTpanun
[Tpesentanms «DoTodrpdexT»

JlabopaTopHble 3aHATHS

He npedycmompeno

IIpakTnyeckue 3aHsATHS

He npedycmompeno

KoHnTpoJibHbIe padoThI

He npedycmompeno

CamocrosiTeibHasA padoTa 00y4yaommxcst 1
ITonroroska nokjanoB «OCOOEHHOCTH XMMHYECKOT0, OMOJIOrMYECKOro NeHCTBUS CBeTay, « BHEMHMI
U BHYTpeHHHH (HoTodPdeKT, KpacHas rpanuna Gotodpdhexrar.

Tema 5.2. ®usuka | Cogep:kanue yueOHOro MaTepuaJia 3
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rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

aToMa

Mogenu crpoenus atoma. Omnbit Pesepdopaa

JdemMoHCcTpauMu
[Ipesenranus «nepHas monens aroma», «KBaHTOBBIE T€HEPATOPHD.
Buneodunsm «OnbiTel Pesepdopaar.

JlabopaTopHble 3aHATHS

He npedycmompeno

HpaKaneCRne 3aHATHSA

He npedycmompeno

KonTposabHble padoThl

He npedycmompeno

CamocTtosiTeibHass padoTa 00y4YalommXxcst

He npedycmompeno

Tema 5.3. ®Pu3uka
aTOMHOIO siApa U
3JIeMeHTAPHBIX
YacTHIL

Coaep:xanue yueOHOro MaTepHaJia

2

CocraB 1 CTPOSHHE aTOMHOTO SI/IPa.
PangroakTHBHOCTH. PajoakTHBHBIC H3ITyYCHUS U X BO3JICHCTBHE HA JKUBBIC OPTaHU3MBI.

1

JleMoHCTpaL U

[Tnakatel «3aKoH paluOAKTUBHOIO pacnana», «/ledext Macchl, 3HEprus CBsA3U U YCTOHUMBOCTh
ATOMHBIX SIZIEPY.

[Npesenrtanuu «/lenenue Tsokenbix suep. Llennas spepras peakuus», «SIaepHbIid peakTopy.
Buneopninsm «Xupocumay, «4epHOOBLUTBY.

JlabopaTopHble 3aHATHSA

He npedycmompeno

IIpakTHYeckHe 3aHATHA

1

1 \ Pemrenwue 3a1a4 Ha onpeelieHHEe SHEPTHU PACIICTIICHUS Spa.

KonTpoJbHbIe padoThl

He npedycmompeno

CamocrosiTeibHas padoTa 00y4yaommxcst 1
[ToaroroBka pedeparos «IIlpumenenue saaepHoit sHeprun», «buonoruueckoe nelcTBre paguaumny,
«OJIEMEHTapHbIE YaCTULIBD.
Pa3nes 6. IBosonus Beesennoii 5
Tema 6.1. Copepxanue yuyeOHOro MmarepuaJia. 1
Crtpoenue u Mopens pacmmpsronieiicss BecenenHou. 1
pa3BuTHe JleMoHCTpaL UK
Bcenennoi ConneuHnas cucteMa (MOJIENb).

®dororpaduu miaHeT, ceNaHHble ¢ KOCMUYECKHX 30HOB.
Kapta JlyHsl 1 niaser.

JlabopaTropHble 3aHATHSA

He npeodycmompeno

IIpakTHYeckHe 3aHATHA

He npedycmompeno

KoHnTpoJibHbIe padoThI

He npedycmompeno
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rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

CamocTtosiTe1bHast padoTa 00y4yarommxcst 1
[TonroroBka pedeparoB «CoBpeMEHHbBIE TEIECKOMBDY, « MeTo bl HabM01eH!SI HEOECHBIX Te».
Tema Coaep:xaHue yueOHOIro MaTepuaJia. 4
6.2.I1poucxoxnen | CoBpemeHnHas pusnyeckas KapTHHa MUPA 4
ue CoJiHeuHoi JleMoOHCTpaIUH
CHCTEMBI. Tabmuua «3BE3b1», 1EMOHCTPALMOHHAS KapTa 3BE3AHOT0 HeOa, MOIBUIKHBIE KapThl 3BE3HOTO HEOA.
Buneodunbem «IIpoucxoxnaenrne CotHeUHON cCUCTEMBI», «CTpOSHUE 1 ABOIONUS BeeneHHo».
JlabopaTopHble 3aHATHS He npedycmompeno
IIpakTnyeckue 3aHATHSA He npedycmompeno
KoHTpoJibHbIe padoThl He npedycmompeno
CamocrosiTesibHas padoTa 00yYarOIuXCcst 2
[TonroroBka noxianos «Ilnanersl conneunoi cucremsl: Mepkypuii, Benepa, 3emisi», «llnanetst
ruranTsl: Mapc, FOnurep, Catypuy».
Cosznanue npesenranuii «O0pa30BaHNUe TUIAHETHBIX CUCTEM).
Hroro: 51+25
XUMMUS 61(JII13-224.)+31
Pa3ned 1. O0mas u HeopraHuyeckasi XuMHsl 36+18
Tema 1.1 Bseaenue. | Coaep:xkaHue yueOHOr0 MaTepuaJa. 4
OcHoBHbIe  mOHATHA | 1 [Ipenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUN 3JIE€MEHT U OPMBI €ro 2
3aKOHbI XMMHH cyniectBoBaHusl. IIpocTeie U ClI0KHBIE BEIIECTBA.
JlabopaTopHble 3aHsITHS He npedycmompeno
IIpakTHYecKue 3aHATHS 2

1 Pemenne 3a/1a4 Ha ONPCACIICHUC KAYCCTBCHHOI'O Y KOJIMYCCTBCHHOI'O COCTaBa BEIICCTB
2 HpaBI/IHa 0e30IMacHOCTH pu pa60Te C CAKNMMH, TOKCUYHBIMU U T'OPHOYMMHU BEHICCTBAMU

KonTpoJibHbIe padoThI He npedycmompeno

CamocrosiTe/ibHasi paboTa 00y4YaroUUXCsl 2
KauecTBeHHBII U KOMMYECTBEHHBIN COCTAaB BEIIECTB. XUMUYECKHE 3HAKU U (POPMYIIBL.
OTHOCHUTEIbHBIE ATOMHASA U MOJICKYJIsIpHasg MacCCBhbI. KomnuectBo BCIICCTBA. OCHOBHEIE 3aKOHEI

XUMUHI
Tema 1.2 Coaep:xxaHue yueOHOro MaTepuaja. 4
Iepuonnueckuii 1 Otkpsitue [lepuoanueckoro 3akoHa. [lepuonnyeckas cucreMa XHMHYECKUX DJIEMEHTOB 2
3aKOH M J.N.Menneneena.

nepuoguyecKasi 2 3nauenue [lepuonnueckoro 3akoHa u [leproauueckoi CHCTEMbl XUMUYECKUX AJIEMEHTOB
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CHCTEMA XUMHYECKHX
3JIeMEeHTOB
JI.A.MenaesieeBa

| J.1.MenpeneeBa s pa3BUTHs HAYKU M IOHMMAaHUS XMMUYECKOW KapTUHBI MUpa.

JlaboparopHble 3aHATHS 1
1 | CocrapiieHue MOJIeJIe CTPOCHUSI MOJICKYJT
IIpakTHyecKue 3aHATHS 1

1 ‘ Pemenne 3a71a4 Ha COCTABJICHUEC DJICKTPOHHBIX KOH(bI/Il"ypaHI/Iﬁ aTOMOB XUMHYCCKUX DJICMCHTOB.

KoHTpoJibHbIE padoThI

He npedycmompeno

CamocrosiTesibHAsi padoTa 00y4ar0IMXCs

Ilepuonnueckas cucrema XuMU4eckux 31eMeHToB [[.1.Menzeneesa.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cCUCTEMbl XUMUYECKUX 3JIEMEHTOB
JA.N.Menpeneesa Jyisl pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KAPTUHBI MUPA.

2

Tema 1.3 Ctpoenne
BellecTBa

Coaep:xanue yue0HOro MaTepHaJia

N

1 KoBanenTtHas cBa3b: HenossipHas v nojsipHasd. MlonHas cBsi3b. KaTHOHBI 1 aHHOHBI.
Mertanueckas cBsizb. BogopoiHas cBsi3b. TUIIBI KPUCTATUIMYECKUX PEIIETOK

2 HI/ICHepCHHe cucteMbl. UUCThIe BeliecTBa U CMECHU

N

JlaboparopHble 3aHATHUS

1 Pacmnan COC,Z[I/IHeHI/Iﬁ C MOHHOH XHUMHUYECKOH CBI3BLIO IIpHu paCTBOPCHUHU B BOJC.
O3HaKOMIJICHHE C JUCIICPCHBIMY CUCTCMaMU

IIpakTHYeckHe 3aHATHA

1 [ Cnocobwi pasnenenns cmeceii

KonTpoJibHbIe padoThI

He npedycmompeno

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst 2
Buael xummudeckoi cBsA3U. THIBI KPUCTAIUIMUECKUX PELIETOK. YNCThIE BElleCTBA U CMECH.
JlucniepcHble CHCTEMBI
Tema 1.4 Bona. Conep:xanue yueOHOTro MaTepuaJia 4
PacTrBOpsI 1 Bona B mpupozge, ObITy, TeXHHUKE M Ha HpoU3BOJACTBE. (DHU3MUECKHE M XHUMHUYECKHE 2
cBoiicTBa Bojbl. OmnpecHeHHe BOJABI. ATperaTHble COCTOSIHHS BOJBI U €€ MEepexobl U3
OJIHOT'O arperaTHOro COCTOSIHUS B JPYTOE.
2 Boga kak pactBoputens. PactBopuMocTh BemiecTB. CHIIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUHU IIEKTPOIIUTUYECKON Tuccounannu. Kuciaorel, oCHOBaHMS
Y COJIM KaK AJIEKTPOJIUTHI
JlabopaTopHble 3aHATHS 1
1 ‘ W3ydyeHue cBOICTB KpUCTAJUIOTUIPaTOB Ha MpUMepe cynbdara meau
IIpakTHYecKHe 3aHATHS 1
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1 | [Ipurorosnenue pacTBopa coJid 3aJaHHOM MPOIIEHTHON KOHIICHTPALIUU

KonTposabHble padoThl

He npedycmompeno

CamocTtosiTe1bHast padoTa 00y4yarommxcst

PacTBOpbI BOKpYT Hac. YcTpaHeHHe AKECTKOCTH BOJIbI HAa IIPOMBIIIJIEHHBIX NpeanpusaTusix. Boaa
Kak pactBopuTenb. PactBopumocTs BemecTB. CHilbHBIE U cllabble AMeKTpoauThl. OCHOBHBIE
HOJIOKEHUS TEOPHUHU HIIEKTPOIMTUUECKON qucconanu. KuciaoTsl, OCHOBaHUS U COJM Kak
DJIEKTPOJIMTHI.

2

Tema 1.5
Knaccupurxanus
HEOPraHN4YeCKHX
coeHHEeHU

Coaep:xaHue yueOHOro MaTepuaJia.

1 Knaccn@nxaunﬂ HCOPIraHNYCCKUX COG,I[I/IHCHI/Iﬁ U UX CBOMCTBA. OKCI/II[LI, KHCJIOTHI,
OCHOBAaHUs, COJIN.

2 [TonsiTue o runponuse coneil. Cpeaa BOIHBIX pacTBOPOB COJEH: KUCasi, HEUTpaslbHas,
menouHas. Bopopoasslid mokasarens pH pactBopa.

3 HOJ'Iy‘lCHI/IC U IIPUMCHCHUC OKCHUI0OB, KUCJIOT, OCHOBaHHﬁ, coJieit

JlabopaTopHble 3aHSITHS.

1 ‘ HcneiTanue PaCTBOPOB KUCJIOT U OCHOBaHHI HHAWKAaTOpaMH

HpaKaneCRue 3aHATHSA

1 B3anmopeiicTBre OCHOBaHMI C paCTBOPaMU KUCJIOT U COJIEH.

2 OmnpenenieHne XxapakTepa Cpeibl paCTBOPOB COJICH.

KonTpoJibHbIe padoThI

He npedycmompeno

CamocrosiTeibHast padoTa o0yuyarommxcst 3
Knaccel HeopraHu4eckux coeIlMHeHUH; OKCHU/IbI, KUCIIOThI, OCHOBaHHUs, coyd. VX cBOMCTBa,
MOJIYYCHHUEC U TPUMCHCHUC
Tema 1.6 Xumuueckue | Conepkanue yueOHOro MmarepuaJa. 7
peaKkuuu 1 Knaccudukanus Xumuueckux peakuuid. Peakiuy coegMHeHus, pa3inoskeHus, 3aMelleHus, 6

oOMeHa. Karanutuueckue peakuuu. OOpatumMble 1 HeOOpaTUMbIe peakiiu. ['oMOreHHble u
reTepOreHHBIE PEAKIIH.

2 DK30TepMUYECKHE U FIHAOTEpMUYECKUE peakny. TemnoBoil 3pHeKT XUMUUECKUX PEaKIIHii.
Tepmoxumuueckue ypaBHeHUs. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb
okucieHuss. OKUCIMTENs 1 BOCCTAHOBIICHNE. BoCccTaHOBUTEIb M OKHCIIEHHE. MeToI
ANEKTPOHHOTO OaslaHca JJisi COCTaBJICHHS YPAaBHEHH OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKkuuid.

3 CKopocTh XMMHUECKUX peakluii. [IoHsITHE 0 CKOPOCTH XMMHUYECKUX PEAKLIUM.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKHX PEAKINI OT pa3Iu4HbIX (PAKTOPOB: MPUPOABI
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pearupyromux BCIICCTB, UX KOHICHTPAaIUU, TCMIICPATYPhbI, HOBCPXHOCTH
COIIPUKOCHOBCHHA W MCITOJIb30BAHUS KAaTAJIU3aTOPOB.

4 OOparuMocTh XUMUYECKUX peakiuii. OOpaTuMblie U HEOOpATUMBIE PEAKIUU. XUMUYECKOEe
PaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

JlabopaTopHble 3aHATHSA

He npedycmompeno

HpaKaneCRne 3aHATHSA

1 | CocraBiieHue ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOIOM
ANIEKTPOHHOTO OaslaHca

1

KonTposabHbie padoThl

He npedycmompeno

CamocrosiTesibHas padoTa 00yYarOIIuXCst

Peakuuu coenunenus, pa3nokeHus, 3amelienus, ooMeHa. Kataiutuueckue peakuuu.
OO0patumMble U HeOOpaTUMBbIE PeakUU. | OMOTreHHbIE U FeTepOreHHbIE PEAKLIUU.
DK30TepMUYECKHE U SHAOTEPMUYECKUE peakun. TemnoBoil 3 (HeKkT XUMUIEeCKUX PeaKIIHid.
Tepmoxumuueckne ypaBHeHUs .OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakiui. CKOpOCTh
XUMHYECKHX peakiuil. 3aBHCHUMOCTh CKOPOCTH PEAKIMIA OT PA3IMYHBIX (PaKTOPOB

3

Tema 1.7 Meraisl u
HEeMeTaJIbI

Coaep:xanue yueOHOIro MaTepuaJia.

(6]

1 Metannabl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpHcTauioB. dusnueckue cBONCTBA
MeTauioB. Knaccudukanus MeTamioB 1o pa3iMyHbIM pU3HaKaM. XUMHYECKUE CBOICTBA
METAJIJIOB. DJIEKTPOXUMUYECKHH psiJ HaNpsKeHU MetamioB. Meramtorepmust. Obiue
crnoco0bl noay4eHus: metamoB. [Tonarue o merannypruu. [lupomerannyprus,
THIPOMETAUTYPrHsl U 3eKTpoMeTainyprus. CrijiaBbl YepHbIE U [IBETHBIE

2 Hemetamanbl. OcoOeHHOCTH CTPOEHUS aTOMOB. HeMeTannsl—IpocThie BElecTBa.
3aBHUCHMOCTH CBOMCTB TraJIOT€HOB OT UX TOJIOKEHUS B IEPUOIUUECKON CHCTEME.
OKHCIIUTENBHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTHU OT MX
TIOJIOXKEHUS B PSTY AJIEKTPOOTPUIIATEITHLHOCTH.

JlabopaTopHbie 3aHATHSA

He npedycmompeno

IIpakTnyeckue 3aHsATHS

1 ‘ BzaumoaeiicTBHE METAILIIOB C pacTBOpaMu KHUCJIOT U CoOJIeit.

1

KonTpoJsbHbie padoTsl

He npedycmompeno

CamocTtosiTeibHasA padoTa 00y4yaommxcst

OcoOeHHOCTH CTPOEHUS aTOMOB U KpucTaiioB. du3nueckue cBOCTBA METAIIIOB.
Knaccudukaiys MeTaaoB 1Mo pa3iTuyHbIM MpHU3HAKaM. XUMUYECKUE CBOWCTBA METAJLIOB.
DJIEKTPOXUMUYECKUI PSJI HAIPSHKEHUN MeTaiuioB. Metaiotepmusd. Hemeramne—rnpocTeie

3
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BCIICCTBA. OKHCIUTEIBHBIE 1 BOCCTAHOBUTCIILHBIC CBOMCTBA HEMETAJIIOB

Tema 2.8 Xumus u Conep:kanue y4eOHOIr0 MaTepuaJa. 2

KH3Hb 1 XUMHS ¥ TIPOU3BOACTBO. XUMHYECKAs MPOMBIIUICHHOCTh U XHMHUYECKHE TEXHOJIOTHH. 2
Chlpbe I XUMUYECKOW MPOMBIIUICHHOCTH. Bolla B XMMHYECKOH MPOMBIIIJICHHOCTH.
OHeprus [Uisi XUMHUYECKOrO MPOU3BOJCTBA. HayyHble MNPUHIMIBI XUMHUYECKOTO
MPOM3BOJICTBA. 3alllUTa OKPYXKAIOMICH CpeApl W OXpaHa Tpyda MPH XUMHYECKOM
npou3BojicTBe. OCHOBHBIE CTaIUU XMMHUYECKOTO Mpou3BocTBa. CpaBHEHHE MTPOU3BOJICTBA
aMMMaKa U MEeTaHoJ1a. XUMUS B CEILCKOM XO034iCTBE. XUMH3ALHKS CEIIbCKOTO X0351UCTBA U
ee HampaieHus. PacTeHus ¥ mo4yBa, MOYBEHHBIN MOTTOMIAIONINN KOMIUIEKC. Y TOOpeHHs 1
ux Krmaccupukanms. XUMUYECKHUE CPEACTBA 3allUTHl  pacTeHwit. OTpHIaTeIbHBIC
MIOCIICACTBHS MPUMEHEHUS ECTULIUIOB U O0phOa ¢ HUMHU. XHUMHU3AIIHsl )KHBOTHOBOJCTBA.

2 XUMUS ¥ 9KOJIOTHS. XUMUYECKOE 3arpsi3HEHUE OKpysKaromiei cpeasl. Oxpana ruapochepsl
OT XMMHYECKOTo 3arps3HeHus. OxpaHa MOYBBI OT XMMHYECKOTO 3arpssHenus. OxpaHa
aTMoc(epsl OT XUMUYeckoro 3arpsisHeHus. OxpaHa (iopsl U (GayHBI OT XUMHUYECKOTO
3arpsi3HeHusl. BHOTEeXHONOrWsi W TeHHas HWHXKeHepHs. XUMHUS U TOBCEJAHEBHAs KHU3Hb
gyenmoBeka. JlomammHsas anteka. Moromme W uuctsamme cpenctsa. Cpencta 60pbObI ¢
OBITOBBIMU HaceKOMbIMHU. CpefcTBa JTUYHOW THTHEHBI U KOCMETHUKU. XUMHUS U THIIA.
MapKupoBKH YITAKOBOK TMHUIIEBBIX M THTUEHUYCCKHX IPOJYKTOB, YMCHHE WX YHTATh.
DKOJIOTHUS )KUIUIIA. XUMUS ¥ TEHETHKA YeIOBeKa.

JlabopaTopHble 3aHsITHS He npedycmompeno
IlpakTHYeckHe 3aHATHA He npedycmompeno
KonTpoabHbie padoThl He npedycmompeno
CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst 1

XuMHuecKkasi IPOMBIIUIEHHOCTh U XUMUYECKHE TEXHOJIOTHH. XUMHU3aLUsI CETbCKOTO X0351CTBa
U €€ HallpaBJIeHHs. XUMHUYECKOe 3arpsa3HeHNe OKpyxKatoulei cpeabl. OxpaHa OKpyKarouieu
Cpeibl OT 3arpsi3HeHUH. XUMUs B IOBCEIHEBHOM KM3HU YEJIOBEKA.

Pasznen 2. Oprannyeckasi XuMusi 25+13
Tema 2.1 OcHoBHBIE Copnepxanue yueOHOIro MaTepuaJa 4
MNOHATHS 1 OCHOBHBIE TIOJIOKEHHSI TEOPUH CTPOCHUS OPraHMYECKUX COCTMHEHHA. 2
OPraHuYecKoi XUMHH | 2 MHuoroo6pasue oprannueckux coequHenuil. [lonsitue nzomepun

1 TEOPHsI CTPOEH M JlaGopaTropHbie 3aHSTHS 1
OpraHH1eCcKuxX 1 | Cocrasnenue GopMys H30MepOB

COCAMHCHUH IpakTHyecKne 3aHATHS 1
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1 Pemenue 3a1a4 Ha cocTaBieHre GOPMyYI CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB
OpPraHMYECKUX COCIUHECHHM.

KoHTpoJibHbIE padoThI

He npedycmompeno

CamocrosiTesbHAasi padoTa 00y4ar0IMXcst 2
VcTopust BOSHUKHOBEHUS M Pa3BUTHS OpraHM4E€CKON XUMHUU.
Tema 2.2 Copnepxxanue yueOHOIro MaTepuasa 8
Yri1eBoa0poabl U HX 1 AJIKaHBbI. AJTKaHbI: TOMOJIOTUYECKUN psAll, ©30MEPHUS U HOMEHKJIATypa aJIKaHOB. 7
NPHPOJIHbIE XVMHYECKUE CBOWCTBA AIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMELIICHUE, Pa3JI0kKEHHE,
HCTOYHUKH neruapupoBanue. IlpuMeHeHne aJKaHOB Ha OCHOBE CBOMCTB.
2 AJIKeHBbI. DTHIIEH,ET0 NOoJTy4eHHe(JeruIpupoBaHUEM dTaHa, JeIoJuMepru3alen
HOJM3TUIIEHA). ['oMonoruyeckuii psizt, ©30Mepus, HOMEHKJIaTypa alKeHOB. XUMHUYECKHE
CBOICTBa ATUJIEHA: TOPEHHE, KAUeCTBEHHbIE PeaKIMK (0OecLBeunBaHUE OPOMHOI BOJIbI U
pacTBOpa epMaHraHara Kauus), ruaparanus, noaumepusanus. [Ipumenenne stusieHa Ha
OCHOBE CBOMCTB.
3 Juenbl u kaydyku. [IoHATHE O AMEHAX KaK yIJIEBOAOPOAX € ABYMs IBOMHBIMH CBA3SIMH.
CornpsiKkeHHbIE TUeHbl. XUMUYECKHUE CBOMCTBA OyTaaueHa-1,3 u uzonpexa:
oOecrBeuynBaHre OPOMHOM BO/BI M OJMMEpHU3aLMs B Kayuyku. HaTypanbHblil 1
CHHTETHYECKHE KaydyKku. Pe3uHa.
4 AJkuHBI. AnieTuieH. XMMHUYeCcKHe CBOWCTBA alleTHIIeHa: TOpeHre, o0ecliBeYMBaHNe
OpOMHOI BOJBI, MPUCOETMHEHHH XJI0pOBOAOpOIa U ruapaTaius. [I[pumeHeHue anerunena
Ha OCHOBE CBOWCTB. MeXKiIaccoBasi M30MEpHs C aJIKaIUEHAMM.
5 Apenbl. ben3on. XuMuueckue cBoiicTBa 6€H30J1a: TOPEHHE, PEAKIINH 3aMEIlEHUs
(raoreHnpoBaHue, HUTpoBaHue). [IpumeneHne 6eH301a Ha OCHOBE CBOMCTB.
6 IIpuponHble HCTOYHMKH YI1eBOA0POAOB. [IpupoaHblil ra3: cocTaB, IPUMEHEHHE B
kagecTBe TorumBa. Hedte. CoctaB u nepepaborka HedTu. [leperonka nedru.
HedrenpoaykTsl.
JlaGoparopHble 3aHATHA He npedycmompencd
IIpakTHYecKue 3aHATHS 1
1 ‘ [ToryueHue 3TUIEHA U €r0 B3aMMOJIEICTBHIE C PACTBOPOM IIEpMaHraHaTa Kausl.
KoutpoJbHbie patoTsbl He npedycmompencd
CamocTtosiTeibHasA padoTa 00y4yaommxcst 4
[TpupoHbIe HCTOUHUKH YTIeBO10poAOB. IIpoayKThl, modyyaemble U3 HUX.
Tema 2.3 Coaeprxanue yueOHOro MaTepuaJa 6

23




rocyaapcTBeHHOE O10KETHOE NPodecCHOHANBHOE 00pa30BaTENbHOE YUPEKICHUE
Camapckoit obmacti «OTpagHSHCKUH He(TIHON TEXHUKYM»

Kncnopoucouepmaume
OpraHn4eCcxKue
COCANHCHUA

1 | Kucnoponcozaepskaiye opranndeckue Beniecta. [IpeacraBuresin KUCIOPOACOIepIKaIINX
OPraHUYeCKUX COCIMHEHUN: METHUJIOBBIA U 3TUJIOBBIN CIIUPTHI, MIMIEPUH, YKCYyCHAs
KHUCJIOTA.

2 | XKupsl KaK CIOXKHBIE YPUPEHI.

3 YFHCBOI[BII TJIFOKO34, KpaxMaJl, HEJIJIK0J1034a.

JlabopaTopHble 3aHATHSA

1 HpOBeI[eHI/Ie KadyeCTBECHHOMH PE€aKIi Ha MHOI0aTOMHBIC CITMPTHI C THAPOOKCHUAOM MCIU.

2 | IIpoBenenue peakuu «cepeOPSTHOTO 3epKaIay.

IIpakTH4yeckue 3aHATHS

1 | U3yuyeHrne XMMHUECKUX CBOWCTB YKCYCHOM KUCIIOTBI: B3aUMOJICHCTBUE C HHIMKATOPaMH,
metasamu (Mg), ¢ ocHoBanusmu (Cu(OH),) u ocnoBHeiMu okcugamu (CuO).

KonTposabHbie padoThI

He npeoycmompend

CamocrosiTe/ibHas padoTa 00y4YaroLIUuXCs

VYTII1eBO/BI U KX POJIb B JKUBOM MPUPOJIE.

JKupbl Kak POAYKT MUTAHKUS U XUMHUYECKOE ChIPhE.

HexBaTka npo10BOJIbCTBHUS KaK Tiio0aibHAs MpodieMa YeJIOBEUSCTBA U IIYTH €€ PEIICHUSI.
CpencTBa TUTHEHBI HA OCHOBE KHCIIOPOJICOICPIKAIUX OPTaHUICCKUX COCTUHCHHM.
CuHTeTHYeCcKHe MOIOIIUE CPEICTBA: TOCTOMHCTBA i HETOCTATKH.

4

Tema 2.4
A3oTocoaep:xaniue
opraHnyeckKue
COCAMHCHUS.
IHonumepsl

Conep:xanue yueOHOTro MaTepHaJia

\‘

1 A3OTCOI[ep)KaH_[I/Ie OpTraHU4YC€CKUC COCIUHCHUS. AMI/IHBI, AMHWHOKHCJIOTEI.

2 benku. Ctpoenue u Ouonorndeckas GyHKIHS OEIKOB.

JlabopaTopHble 3aHATHUSA

1 O3HaKOMJICHHE C CHHTSTHUECKHUMU 1 HNCKYCCTBCHHBIMHU IMOJIMMEPAMHU

2 W3yuenue cBONMCTB OEITKOB, peakiius IeHATypalr OCITKOB

IIpakTHYeckHe 3aHATHA

1 W3yuenue CBOMCTB IIJIaCTMAcC

2 W3yueHue CBOMCTB pa3IMYHbIX BUJIOB XUMUYECKUX BOJIOKOH.

KoHTpoJibHbIE padoThI

He npeodycmompend

CamocTtosiTeibHasA padoTa 00y4yaommxcst
Jedunut Oenka B MUIIEBHIX MPOAYKTaX U €T0 MPEoJ0JICHUE B PaMKax TI00aTbHON
IIPOJIOBOJILCTBEHHON IPOTPaMMBI.

3

Hroro:

61+31
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BUOJOI'Us 61 (I13 -164.)+31
Pa3znesn 1. buos1orusi — COBOKYNHOCTH HAYK 0 KUBOI nmpupojae. MeToabl HAYy4YHOT0 MO3HAHUS B OMOJIOTUM 5
Beenenne Copnepxxanue yueOHOIro MaTepuasa S
JKusas npupona Kak 00bEKT U3yueHHsI OMOJIOTHH. 3

MeTto/p!I HCCIIeTOBaHNUS JKUBOM IIPUPOIBI B OMOJIOTHH.
Omnpexnenenue XxU3HU (C MPUBICYCHUEM MaTepHalia U3 pa3esioB (PU3UKU U XUMUH). Y POBHH
OpraHM3alUH KHU3HU.

JleMOHCTpaLHM.
YpoBHU OpraHM3anuy >Ku3HU. MeTo/1bl IO3HAHUS )KUBOW IPUPOIbI.

JlabopaTropHble 3aHATHUS

He npedycmompeno

IIpakTH4yeckue 3aHATHS

2

1 MeTop! HccieJOBaHuUS )KUBOU MPUPO/IHI B OUOJIOTHH.

KoHTpoJibHbIE padoThI

He npedycmompeno

CamocrosiTesibHas padoTa 00yYarOIIUXCs 2
buorexHoiorus u reHHas nHxxeHepus — texHosoruu XXI Bexka.

Pa3pen 2. KiierouHoe crpoenue

Tema 2.1 KiieTka Conep:xanue yueOHOT0 MaTepHaJia 26
ConeprxaHue yueOHOro MaTepuaia. 14
UcTopus nzyuenus kieTku. OCHOBHBIE MOJI0KEHUSI KIIETOUHON TEOpHUH. 13

Knerka — cTpykTypHO-(pyHKIIMOHAIBbHAS (JIEMEHTapHAs) €IMHULIA KU3HU.

Crpoenne knetku. [IpokaproThl 1 9yKapHOTHl — HHU3IINE U BBICIINE KJIETOYHBIE OPTaHU3MBI.
OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3YKapHUoT.

Knerounoe sapo. @yHKIus 1pa: XpaHeHNE, BOCIPOU3BEICHUE U TIepejada HacaeICTBEHHON
UH(OPMALINH, PETYIALMSI XUMUUECKOW aKTUBHOCTH KJIeTKH. CTpyKTypa U (QYHKIIMM XPOMOCOM.
AyTOCOMBI H TTOJIOBBIE XPOMOCOMBI.

Bupycsl u 6akrepuodaru.

HexmerouHoe cTpoeHue, )KU3HEHHBIH ITUKIT U €T0 3aBUCUMOCTD OT KJIETOYHBIX ()OPM KH3HH.
Bupycel — Bo30ynuTenu HHQEKIIMOHHBIX 3a00J1€BaHu; MOHATHE 00 OHKOBHpYcax. Bupyc
uMMyHoAepuimTa yenoseka (BUY).

[Tpodpmnakruka BUY-undexumn

JlabopaTtopHble 3aHATHSA

He npeodycmompeno

IIpakTH4eckne 3aHATHA

2
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1 CocTaBieHne CXeM CTPOSHHsI OEIKOBBIX MOJIEKYII IO 3aJaHHOM cTpykType n-PHK

2 CpaBHEHHE CTPOCHHUS KJIETOK PACTCHHM U KUBOTHBIX.

KoHnTpoJibHbIE padoThI

He npedycmompeno

CamocTtosiTe1bHast padoTa 00y4yarommxcst 6
Vcropus pa3Butus 3HaHUH 0 KiieTke. COBpeMEHHbIE METO/Ibl UCCIIEAOBAHMS KIETKH.

Tema 2.2 Opranuszm Copnepxxanue yuyeOHOIro MaTepuaJia. 12
Opranusm — eauHoe 1einoe. MHoroo6pasue opraHu3MoB. 6

OOMEH BEIIECTBOM U YHEPTUEH ¢ OKPYXKAIOIICH CpeIoi Kak He0OX0IMMOE YCIIOBUE
CYIIIECTBOBAHMS )KUBBIX CUCTEM.

CriocoOHOCTh K CAaMOBOCTIPOU3BEICHHIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX
opranu3MoB. [leieHne KJIeTKu — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKEHUS OPTraHU3MOB.
becnionoe pasmuoskenue. [1010Boi mporiecc u mojaoBoe pazMHokeHue. OII010TBOPEHHE, €T0
OHOJIOTHYEeCcKOe 3HAYCHHE.

[TonsiTe 00 MHIUBUAYaTFHOM (OHTOT€HE3), SMOPUOHATEHOM (IMOpPHOTEHE3) U
MOCTAMOPHUOHAIBHOM pa3BUTHU. HAMBHIyallbHOE pAa3BUTHE YEIIOBEKA U €T0 BO3MOXKHbBIE
HapyIICHUSI.

JdeMoHcTpannmn

OOMeH BeleCcTB U NMpeBpallleHue SHEPTUU B KileTKe. JleneHue KiieTku (MUTO3, Meno3).
Crioco6b1 Oecrionoro pazMHoxkeHHs. OTUI0I0TBOPEHUE Y PACTEHUHN U KUBOTHBIX.
NunuBuayanbHOe pa3BuTHe opranusMa. HacnencrBeHHble 001€3HU YeIOBeKa.

BausiHue ankorosnnsMa, HApKOMaHUU, KypEeHUs Ha HacJIeICTBEHHOCThb. MyTaluu.
MonuduxaonHas "3MEHYUBOCTb.

LleHTpBl MHOrOOOpPa3Hsl U MPOUCXOXKIECHHS KYIbTYPHBIX pacTeHUi. MIcKycCTBEHHBIH 0TOOD.
HccnenoBanus B 0071aCTH OMOTEXHOJIOTHH.

JlabopaTopHble 3aHATHS

He npedycmompeno

HpaKTuqecm[e 3aHATHSA

1 CocraBneHue cxeM IpoLeccoB MUTO3a U MeHo3a.

2 Brorsasnenne oTandni.

3 Pemenue snemMeHTapHBIX TCHETHUECKUX 3a/1a4.

4 AHalu3 ¥ OLIEHKa 3TUYECKHUX aCIIEKTOB Pa3BUTHUSI HEKOTOPBIX HCCIIEIOBAHUM B
OMOTEXHOJIOTHH.

6

KoHnTpoJibHbIe padoThI

He npedycmompeno

CamocTtosiTeibHast padoTa 00y4YaOIMXCs

6
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OO0mue npeacTaBieHus O HACJIEICTBEHHOCTU U U3MEHUMBOCTH. [ eHeTHYecKkass TepMUHOJIOTHS U
CUMBOJIMKA. 3aKOHOMEPHOCTH HacenoBanus. HacnenoBanue npusHakoB y yenoBeka. [1onoBbie
XPOMOCOMBI

Pa3jaen 3. DBoIlOMOHHOE YUeHH e 20
Tema 3.1 Conep:xaHue yueOHOro MaTepHaJia 13
HacnencrBennocts 1 | HacnecTBEeHHOCTh M M3MEHUMBOCTD — CBOMCTBA OPraHU3MOB. 3aKOHOMEPHOCTH HACJICOBAHMS, 6
U3MEHYHBOCTh ycraHoBieHHble ['. Mennenem u T. Mopranom (Ha npuMepe HacjlaeI0OBaHUs Y 4EeJIOBEKa). 4

XpoMOCOMHAasi TEOpHUsI HACJIEACTBEHHOCTH U TEOPHUs T'eHa.

W3menunBocTh. HacnencTBeHHas 1 HeHacIeICTBEHHAS U3MEHYUBOCTD. [IpuynHbI

HaCJICACTBCHHBIX U3MEHEHUH. MYTaFeHI)I H MyTaluu. Brnusnne MYTarcHoB Ha OpraHu3M

YeNI0BeKa U OLEHKA MOCIEACTBUM UX BIUSHUS. 3HAYCHUE TEHETHKH Il MEAUIIUHBIL.

buorexuonoruu. FCHHaH, KJICTOYHAasA MHXKCHCPUS. KJIOHI/IpOBaHI/Ie. OHGHKa OTHUYCCKHUX 1

MIPABOBBIX ACMEKTOB PA3BUTHS HEKOTOPHIX UCCIIEIOBAHUN B OMOTEXHOJIOTHH.

JlaboparopHble 3aHATHUS He npedycmompeno

IIpakTHyeckune 3aHATHA 2

1 W3y4eHre n3MEHYUBOCTH: ITOCTPOCHHUE BaApUAIIMOHHOM KPUBOH (pa3Mephl JTUCTHEB

pacTeHM, aHTPOIIOMETPUUECKUE JaHHbIE YUAIIUXCS).

KonTpoabHbie padoThl He npedycmompeno

CamocrosiTeibHas padoTa 00y4yaommxcst 4

OxpyXaromias 4eJIOBeKa cpesia M €€ KOMIIOHEHTBI: Pa3JInYHbIE B3TJISIIbI HA OJHY MPOOIIeMy.
Tema 3.2 Copepxanue yueOHOro MmarepuaJia. 7
Mmuorooopa3sue u Cucrema OpraHu4ecKOT0 MHUpa U €€ OCHOBHBIE CHCTEMAaTHYECKHE KaTeropun 6
IBOJIIOLUSI (knaccuduxanus). Bun, ero kpurepuu. [IpoGiema peabHOro CyliecTBOBaHHsI BUJIOB B IPUPOJIE.

OpraHun4e€CcxKoro Mmupa

[TonynAnus — CTpyKTypHast €AMHULIA SBOIIOLNN. Teopus 3BOMIOINUNA OpraHnYecKoro Mupa 4.
Hapsuna. [Tpeanocsuiky U ABMKYIIME CUITBI 3BOJTIOLINH (00ph0a 3a CyIecTBOBaHUE U
€CTeCTBEHHbIN 0TOOp). Pe3ynbTar sBoNonMK: aganTanms, BU000pa3oBaHne, MHOrooopasue
OpPraHUYecKOro Mupa, BBIMUpaHue. FICKycCTBEHHBINH 0TOOD, CeNeKIusI.

[IpobGnema cymHoCcTH )u3HHA. OLIEHKA PAa3IMYHBIX TUIIOTE3 TPOUCX 0K ICHHS JKU3HU.
ITporcxosxaeHne U HBOJIIOIMS YEIOBEKA.

JlaGopaTopHble 3aHATHSA

He npedycmompeno

[MpakTnyeckue 3aHATHS 4
1 N3yuenune cnoco00B aganTauu OpraHu3MOB K cpejie OOUTaHMs.
2 Apomopdo3bl U HAN0AIANITAIIUHN Y PACTEHUH W JKUBOTHBIX.
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JleMoOHCTpaL U
Muoroo0pa3ue COpTOB paCTeHUHN M IOPOJI )KUBOTHBIX, METOJIbl X BBIBE/ICHUSL.

KonTpoJsbHbie padoThl

He npeoycmompeno

CamocTtosiTeibHast padoTa 00y4yarommxcst 8

[MTonynsanus kak eIuHUIA OMOJIOTNYECKON SBOJIIOLIUH.

[Tormynsimust Kak 3KOJI0rUu4YecKas eAUHUIIA.

CoBpeMeHHbIE B3IJIs/1bl Ha OMOJIOTMYECKYIO SBOJIIOLIUIO.

CoBpeMeHHBIE B3TJIS/1bI Ha IPOMCXOXKICHUE YEIIOBEKA: CTOJKHOBEHUE MHEHHUH.
Pa3znea 4. OcHOBBI 3K0JI0THH 10
Tema 4.1 OcHOBBI Coaep:xaHnue yueOHOIro MaTepuaJia. 10
IKOJIOTHUH Okonornyeckue akropsl. [IpucnocobiieHue opranu3MoB K BIUSHUIO PA3THIHBIX 10

9KOJIOTHYECKUX (PaKTOPOB.

DKocucrema, €e OCHOBHBIE COCTABIIAIOIINE. XapaKTEpUCTHKA BUAOBOM U IPOCTPAHCTBEHHOMN
CTPYKTYPBI 3KOCHCTEMBI.

[Tumessie cBsi3M B 9KocucTeMe. [ o0anpHbIe H3MEHEHUs B Onocdepe 1o BIUsHUEM
JesITeNIbHOCTH yenoBeka. [Ipobiiema yeroitunBoro pa3sutust buochepsl.

JleMoHCTpaL U

He npedycmompeno,

CamocrosiTeibHas padoTa 00y4yaommxcst 5
Cpenpl 00uTaHUs! OPraHU3MOB, IPUYUHBI Pa3HOOOpa3HsL.
MakcumajibHasi ydeOHasi HATPY3Ka 260
Oo0s3aTeqibHast y4eOHasi HArpy3Ka 173
CamocTosiTe/ibHasi padoTa 00y4aouerocs 87

s xapakmepucmuku yposHs 0C80€HUsL Y4eOH020 MAMEPUALd UCNOIb3VIOMCSL CLeOVIowue 0003HAYEHUSL:

1 — o3nakomumenvusill (Y3Hasanue panee U3y4eHHbIX 00HEKMO8, CBOUCMSE);

2 — penpoOyKmMusHbulll (8bINOIHEHUE 0esTMEeNTbHOCMU N0 00Pa3yy, UHCMPYKYUU UTU NOO PYKOBOOCEOM,)

3 — NPOOYKMUGHLIU (NIAHUPOBAHUE U CAMOCTNOSIMENbHOE BLINONIHEHUE 0esIMeIbHOCMU, peuleHue NPOOIeMHbIX 3a0ay)
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2.3 Conep:xanne npopuibLHOM cocTaBiasoIIeii

Jnsa  cnemmaneHoctd  38.02.04  Kommepyus (no ompacisim) TpoduiabHas
cOoCTaBJisitoNasi  00IIe00pa3oBaTENBbHOTO  YYEOHOTO npeamera  OVILI11
Ecmecmeo3nanue peanusyercs 3a CYET yBEIMUCHUS TITyOUHBI (JOPMUPOBAHUS CUCTEMBI
yueOHBIX 3aJaHull TaKMX IUIAKTUYECKUX €IWHHUIl MPOTpaMMbl MO (U3MKE, XUMUH,
OMONOTHH, 3HaHHWE KOTOPBIX HEOOXOAWMO TMPHU OCBOCHUHM Oyaymied CHerHalbHOCTH.
Oto obecrneunBaeT (HEKTUBHOE OCYIIECTBICHUE BBIOPAHHBIX IIEJEBBIX YCTAHOBOK,
oOoramieHue pa3iuyHbIX (QopM ydyeOHOM JEesATENbHOCTH 3a CUET COIVIACOBAHUS C
BEJIYILMMHU JI€ITEIIbHOCTHBIMU XapaKTEPUCTUKAMH BIOPAHHOM CHEMAIbHOCTH

[IpodunbHas cocraBistomas yueonoro npeamera OVIL 11 Ecmecmeosnanue s
cneuuasnibHocTH  38.02.04 Kommepyusi (no ompacnam), peanusyercsa 3a Cuér
WCIIOJIb30BAaHUSI MEXKIIPEAMETHBIX CBSA3€H C Y4YEOHBIMH IpeaMeTaMu OVII.04
Mamemamuxa, OVII.0O8 Acmponomus, OVII.09 Unpopmamuxa, YJ/[I1.013konozusn
Moe20 Kpas 3a CYeT YCWJICHUS W PACIIMpPEHUs MPUKIAJAHOrO XapakTepa H3y4YeHUS
¢u3uKM, XUMHUH, OUOJIOTHUH, a TaKXKe 3a CYET NPEHMYIIECTBEHHON OpUEHTAluu Ha
HAay4YHbI CTWJIb TIO3HABATEIBHOM JECATEIBHOCTH C YYETOM  COLMAIBHO —
HSKOHOMHUYECKOTO MPO(HIIA BHIOPAHHOW CIIEUUATBHOCTH.

[IpodunpHas HanpaBIEHHOCTh OCYILECTBISETCS TAKXKe MYyTEM YBEIMUYEHUS JIOJIU
CaMOCTOATENIbHOM palOThl 00YYAIOIIMXCS, Pa3IMYHbIX (OpM TBOpPUECKOW pPabOThI
(MONTOTOBKM H  3alllUThl pedepaToB, OKIAIOB), PACKPBIBAIONIMX BaXXHOCTh H
3HaYUMOCTb Oyyllel CelHaTbHOCTH.

TemaTuyeckuil KOHTPOJIb 3HAHUN OOYYarOUIUXCSl OCYIIECTBISIETCS MPOBEACHUEM
Mecmupo8anus, NPaKmuieckux pabom.

[IpoMexyTOUHBI KOHTPOJIb MPOBOAUTCA B (opMme oOuppepenyuposarnnoco

sauemada.
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3 YCJIOBUS PEAJIMBAIIUU ITPOI'PAMMBI YUEBHOT'O ITIPE/IMETA
3.1 TpeGoBanuss K  MHHMMAJBLHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzamus paboueit nmporpammsl yueOHoro npeamera OVIL 11 Ecmecmeosnanue
TpeOyeT HaM4Ks yueOHOro KabuHeTa.
O6opynoBanne yueOHOTO KaOMHETA:
- M0CaJ0YHbIC MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTO MpernoaBaTes;
- KOMIUIEKT y4€OHO-HArJISIHBIX TOoco0uid «Pusmnkay, «XuMus», «buonorusy,
- KOMIUICKT JUCKOB C O0YUYaIOIIMMH U KOHTPOJIUPYIOIIUMHU IPOrpaMMaMH,
- TIpe3eHTAalluU 0 TeEMaM Kypca
TexHuyeckue cpencTBa 00ydeHuUs:
- KOMIBIOTEP C JIMIIEH3UOHHBIM MMPOTPAMMHBIM 00€CIIEYeHUEM U

MYJIBTUMEIHATIPOEKTOP.

3.2 UndopMmannoHHoe o0ecneyeHue 00yueHust

OcCHOBHbBIE HCTOYHUKH:

Jois npenoagaBaresien

1. AmutpueBa B.®. duzuka s npodeccuil M cHeUaIbHOCTEH TEXHUYECKOTO
npoduist: y4eOHMK i 0Opa30BaTENbHBIX YUYPEKICHUM HAYaJIbHOTO W CPEIHEro
npodeccruoHanbHOro oOpazoanus — M.: 2017 —340c.

2. Imutpuea B.®. 3agaun no ¢usuke: yuyeOHOe mocoOue ajis 00pa3oBaTelbHbBIX
yUpexIAeHUI cpeiHero npodeccuoHaibHoro oopazoanus — M.: 2017 — 110c.

3. Imutpuea B.®. ®usuka nns npodeccuid W CHenuaibHOCTEH TEXHHYECKOTO
npodumns. KoHTposibHBIE MaTepuaibl: yaeOHbIe TOCOOUS TS YIPEKACHUM HAYATbHOTO U
cpennero npodeccuonaabHoro odpazosanus/B. @. Jimutpuera, JI. . Bacunbe. — M.:
2017 — 78c.

4. ImutpueBa B.®. ®Ousuka mia npodeccuil U crnenuasbHOCTEH TEXHHUYECKOTrO

npoduiisa. JlJabopaTopHbIi NpakTUKyM: yueOHbIE TOCOOUS ISl YUPEKIEHU HavyalbHOTO
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U cpeaHero npodeccuoHaibHOro oopazoanus/B. @. JImutpuena, A. B. Kopxyes, O.
B. Mypra3zuna. — M.: 2017 -98c.

5. Imutpuea B.®. duszuka g npopeccuii U CHEUUaTbHOCTEN TEXHUYECKOTO
npoduiia. Meroanueckre peKoMeHaauuu: Metoaudeckoe nocooue/ B. @. Jimutpuena,
JI. . BacuiibeB. — M.: 2017

6. ImutpueBa B.®d. dusuka qis npodeccuit M crenuagbHOCTEH TEXHUYECKOTO
npoduiia: y4eOHMK Jii 00pa30BaTENIbHBIX YUYPEKICHUUW HAa4yalbHOTO W CPEIHETO
npodeccuoHanbHOro 00pazoBanus (DNEKTpoHHOE Npuiiokenue). — M.: 2017 — 448c.

7. KacbstnoB B.A., ®usuka. 10 knacc. YrinyOneHHbIH ypoBeHb: yueOHHMK/ B.A.
KacpsioB — M.: 2016 —340c.

8. KacessnoB B.A. ®m3uka. 11 xmacc. YriayOnaeHHBIM ypoBeHb: yu4eOHUK. — M.:
2016

9. I'abpuensu O.C., JIpicoBa I'.I". Xumusi: kHUTA 1S TIpETIOaBaTes: yuel.-METO/I.
nmocobue. — M., 2012.

10. T'a6puenssn O.C. u np. Xumus st mpodeccuil U CHenuaIbHOCTEH
TEXHUYECKOTO NpOoduiis (3MEKTPOHHOE MPUIIOKEHHE).

11. buonorwus: B 2 1./ nox pen. H.B.Speiruna. — M., 2010.

12. buonorusi:  pyKOBOJACTBO K TMPAKTUYECKUM 3aHATHSIM / TOA  pen.
B.B.Mapkunoir.— M., 2010

s oOyuaromuxcst

13. ImutpueBa B.®., ®usnka mist mpodeccuii U CrenuatbHOCTEH TEXHUYECKOTO
npodwiist: y4eOHHK Ui O0Opa30BATENBbHBIX YUPEKICHUNW HAYAIBHOTO W CPEIHETO
npodeccuonanbHoro oopazosanus,/ B.®. JImurpuera — M.: 2017 — 448c.

14. ImutpueBa B.®D., ®usuka: y4dyeOHHK Uid CTYACHTOB 0Opa30BaTEIbHBIX
yupexaeHull cpenHero npodeccuoHanbHoro odpazoBanus,/ B.®. ImutpueBa — M.:
2017 — 135c.

15. JImutpueBa B.®., ®usuka 1 npodeccuil U crnenuaibHOCTe TEXHHUYECKOTO
npodwmis. COopHUK 3amad: ydeOHOe mocobue s 00pa3oBaTENbHBIX YUPEKICHUN

HAYaJIbHOTO U CpeiHero npodeccuoHansHoro oopazosanus — M.: 2017 — 450c.
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16. ImutpueBa B.®., ®usuka mis npodeccuili U CrenuarbHOCTeH TEXHUYECKOTO
npoduiisa. JlJabopaTopHbIi MpakTUKYM: y4eOHbIE TOCOOUS JIJISl yUPEXKACHUN HA4aaIbHOTO
U cpeaHero npodeccuoHaibHOro ob6pazoanus/B. @. JImutpuena, A. B. Kopxyes, O.
B. Mypta3una. — M.: 2017 — 120c.

17. Tabpuensia O.C., OctpoymoB N.I'. Xumus ans npodeccuii U crienuaibHOCTEH
TEXHUYECKOTO MPO(UIIs: y4eOHUK JJIsl CTY. YUPEKIECHUM cpe. mpod. oOpa3zoBaHus. —
M., 2014.

18. I'a6puensta  O.C., OctpoymoB W.I'., CmagxoB C.A., JlopodeeBa H.M.
[IpakTtukym: y4eb. mocobue sl CTyI. YUpexXIeHu cpel. npod. odpazoBanus. — M.,
2014.

19. T'a6puensa O.C., OctpoymoB W.I'., CraaxoB C.A. Xumwus: mocoOue Jyis
noarotoBku k EI'J:yuel. mocobue 1ist cTyn. yupexkaeHui cpei. npod. oopasoBaHusl.
— M., 2014.

20. I'abpuensa O.C., JIvicoBa I'.I'. Xumus. TecTsl, 3a1aun U ynpaKHEHUS: y4eo.
nocooue s CTyJ. yupexaeHui cpea. mpod. oopazoBanus. — M., 2014.

21. Epoxun FO.M., KoBanera WM.b. Xumus s mpodeccuit u crienmnaaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiiel: yueOHUK IS CTYI. YUPEKICHUN
cpen. npod. obpazoBanus. — M., 2014.

22. Epoxun FO.M. Xumus: 3agaun u ynpaxHeHus: y4ded. mocoOue i CTyI.
yapexaeHuit cpen. npod. oopazosanus. — M., 2014,

23. Epoxun FO.M. COopHUK TECTOBBIX 3aJlaHWil MO XUMHUU: y4ued. mocodue s
CTY[l. yupexaeHuii cpea. npod. oopazosanus. — M., 2014.

24. Epoxun FO.M., Kopanera N.b. Xumusa s mpodeccuil U crenuaibHOCTEN
TEXHUYECKOTO MPOuis. DJNEKTPOHHBINH y4eOHO-METOAMYECKU KoMIuiekc. — M.,
2014.

25. CnaaxoB C. A., OctpoymoB WN.I'., 'abpuensn O.C., JlykpsanoBa H.H. Xumus
st mpodeccuii W CIENUATbHOCTEM  TEXHWYECKOTo MpoQuis. IEKTPOHHOE
MIPUJIOKEHUE (DJIEKTPOHHOE y4eOHOE H3JaHue) ISl CTYI. YUpexJeHuu cpen. mpod.

obpazoBanus. — M., 2014.
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26. bense JI.K., demmmmn I'"M., KysnenoBa JI.LH. u np. buonorus (6a3oBbrit
ypoBeHb). 10 kitacc. — M., 2014.

27. Nonnesa A.1O. buomorus. Beck mKkobHBIN Kypc B cXemax 1 Tabimiax. — M.,
2014. 12. Jlykatkun A.C., Pyuun A.b., CunaeBa T.b. u np. buonorus ¢ ocHoBamu
AKOJIOTHH: YUEOHHK TSI CTYI. YUPEKJICHHUM BhICII. oOpazoBaHus. — M., 2014.

28. MamonToB C.I'., 3axapos B.b., Kosznosa T.A. buonorus: yueOHUK AJI CTYI.
YUpEeKJICHHUM BBICII. 00pa3oBaHus (6akanaBpuar). — M., 2014.

29. Hukutunckas T.B. buosnorusi: kapmannsiii cipaBounuk. — M., 2015.

30. CuBornazoB B.M., AradonoBa I.b., 3axapoBa E.T. buomorums. OOmas
ouomnorus: 6a30BbIi ypoBeHb, 10—11 kimacc. — M., 2014.

31. CyxopykoBa JIL.H., Kyumenko B.C., NBanoBa T.B. bwuonorus (6a3oBbrit
ypoBeHb). 10— 11 kmacc. — M., 2014.

HNuTepHer — pecypesbi:

32. www. fcior. edu. ru

33. www. school-collection. edu. ru

34. dic.academic.ru - Akagemuk. ClIoBapH U SHIIMKJIOICIHH.

35. www.booksgid.com - Books Gid. DnekTpoHHast OubmoTeKa.

36. window.edu.ru - Enunoe okHO 10CTyIa K 00pa3oBaTeIbHBIM PECYPCaM.

37. st-books.ru - JIyumas yueOHast muteparypa.

38. ru/book - DnekTpoHHas OMOIMOTEYHAST CUCTEMA

39. www.hemi.wallst.ru (OOpa3oBaTenbHbIN CANT JJIS1 IIKOJIBHUKOB « XUMHUS).

40. www.alhimikov.net (OOpa3oBaTesbHbIN CAUT AJIs1 HIKOJIBHUKOB).

41. www.chem.msu.su (DnekTpoHHass OMOINOTEKA IO XUMHUH).

42. www.enauki.ru (uaTepHeT-H31aHUE T yuuTeliel « EcTecTBeHHBIE HAYKNY).

43. www.hvsh.ru (kypHan «XuMus B IIKOJIEN).

44, www.sbio.info (Bcsi Omomorusi. CoBpemeHHass OHOJIOTHS, CTaTbd, HOBOCTH,
oubmmoreka). www.window.edu.ru (EnuHoe okHO noctynma K 00pa3oBaTelbHBIM
pecypcam MHTEpHETA IO OMOJIOTHH).

45. www.biology.ru (buonorust B OTKpBITOM KOJUIEIKE) .
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS ITPOT'PAMMBI
YYEBHOI'O TIPEJIMETA

KonTtponp u oneHka pe3yapTaToB OcCBOoeHHs ydeOHoro mpenmera OVILII
Ecmecmeosnanue  OCyHIECTBISIETCS — IIPENOAaBaTelieM B Ipolecce MNPOBEACHUs
NPaKTUYECKUX 3aHATUH, TECTHPOBAHUSA, a TaKKe B pE3yJlbTaTe BBIOJIHEHUS
00y4aroIMMUCS HHANBUYaTbHBIX 3aJJaHHM, TPOEKTOB, UCCIEIOBAHUN.

PesynbraTel  0OyueHHMs  pacKpbIBAalOTCS  4epe3  YCBOCHHBIE  3HAHHUS U

pruoOpETEHHBIE YMEHUS, HAaIIpaBJIeHHbIC HA (DOPMUPOBAHKUE OOIIMX KOMITETCHIIUMA.

Pe3yabTaThl 00yueHus (MpeaMeTHbIE) ®opMbI U METOABI
Ha YPOBHE y4eOHBIX JeUCTBUI KOHTPOJIAA M OLICHKH
pe3yabTaToB 00y4YeHUsl

bazoeas uacmes:

Ymersb:

-NMPUBOJAMTH MPUMEPHI IKCIIEPUMEHTOB U (MJIN) HAOII0AeHUH, TectupoBaHue ¢ UEIBIO
000CHOBBIBAIOIIMX: ATOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEILIECTBA, MIPOBEPKHU YCBOCHUSI TEM.
CYILIECTBOBAHHE IEKTPOMArHUTHOTO OISl U B3aUMOCBSA3h [IpakTuueckue 3aHATHSL.
AIEKTPUYECKOTO U MAarHUTHOTO MOJIEH, BOJIHOBBIE M KOPIYCKYJISIPHBIC YcrHbIl onpoc.
CBOICTBa CBETa, HEOOPATUMOCTD TEIUIOBHIX MIPOLIECCOB, 3aBUCHMOCTh OueHKa BBINOJTHEHUS

CBOMCTB BEILIECTBA OT CTPYKTYPbI MOJIEKYJI, KJIETOUHOE CTPOECHHUE KUBBIX | JAOOPAaTOPHBIX padoT.
opranusmos, poib JIHK kak HocuTesst HaciencTBeHHOW HHpOpMaLny,
SBOJIFOLIMIO KUBOW MTPUPO/IbL, IPEBPALICHUS YHEPTUN U BEPOSITHOCTHBIN
XapakTep MPOLECCOB B KUBON U HEXKUBOM NPUPOJIE, B3aUMOCBS3b
KOMIIOHEHTOB 9KOCHUCTEMBI, BIIMSIHUE JCSITEIBHOCTH YEJIOBEKA Ha
OKOCHUCTEMBI; IPUBOAUTH IIPUMEPBI 3aBUCUMOCTH CBOMCTB BEILECTB OT UX
CTPOEHMSI; UCTIOIb30BaTh CIIOCOOBI OUMCTKU BOJBI B IOBCETHEBHOM
’KM3HH; UCIIOJIB30BATh CIIOCOOBI CMATYEHUS BOJIbI B IOBCEAHEBHOM
YKWU3HH; IPOBOJUTH PACYETHI MACCOBOM JIOJIM PACTBOPEHHOIO BEIIECTBA B
pacTBopax.; OoNpeseNiaTh COCTaB 3arps3HeHNn aTMoc(epsl; ONpeenTh
BOJOPOAHBIN ITOKA3ATENb CPEbl PACTBOPA; ONPEAEIISITH MUHEPAIBHBIC
BELIECTBA B IPOYKTaX MUTAHUS.

- 00BSICHATH NPUKJIAHOE 3HAYCHUE BAKHEHIIUX TOCTUKEHUH B
00J1aCTH eCTeCTBEHHBIX HAYK JUUIS: Pa3BUTHS SHEPTETUKH, TPAHCIIOPTa U
CPEJICTB CBSI3H, IMOTYYEHUSI CHHTETUYECKNX MAaTepUaJIOB C 3a1aHHBIMU
CBOWCTBaMM, CO3/IaHHsI OMOTEXHOJIOTUH, JTeueHHsI HH(PEKITUOHHBIX
3a00JIeBaHUM, OXpaHbl OKPYXKAIOLIEH Cpebl;

- BBI/IBUTATh THIIOTE3bI M MPEAJIAraTh IIyTH HX IPOBEPKH, 1eJ1aTh
BbIBO/IbI HA OCHOBE 3KCIIEPUMEHTAIBHBIX JaHHBIX, IPEICTABICHHBIX B
Bujie rpaduka, TabIUIbl MM TUarpaMMBl;

- padoTaTh ¢ ecTeCTBEHHO-HAYYHOIl HH(popManme, coaepKanieics B
coobmenussx CMU, unTepHeT-pecypcax, HayqHO-TIOMy ISIPHOM
JuTepaType: BIaJeTh METOIAMHU IONUCKA, BBIJIEIATH CMBICIIOBYIO OCHOBY
Y OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

- HCI0/Ib30BaTh NIPHOOPETEHHbIC 3HAHUA M YMEHHUS B IPAKTHYECKOM
AeATeTbHOCTH U NMOBCEAHEBHOM KU3HU JIS:

OLICHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA HIEKTPOMAarHUTHBIX BOJIH U
paZMOaKTUBHBIX U3JTyYEHU;
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HHEProcOepeKEHHUS;

0€3011acCHOT0 UCIOIb30BAHMS MATEPHAIOB M XUMUYECKUX BEIECTB B
OBITY;

npodunakTuku HHGEKIIMOHHBIX 3a00JIeBaHMi, HUKOTUHOBOMH,
AJIKOT0JIbHOM M HAPKOTHUYECKON 3aBUCHUMOCTEN;

OCO3HAHHBIX JIMYHBIX JIEUCTBUI M0 OXPaHE OKPYKAIOIIEH Cpebl

3HaTh:

- CMBICJI IOHATHI: €CTECTBEHHO-HAYYHBIM METOJI TO3HAHUS, TectupoBanue ¢ 1ENbIO
3JIEKTPOMArHUTHOE I10JIE, JJIEKTPOMATrHUTHBIE BOJIHBI, KBAHT, SBOJIIOLUSA | IPOBEPKU YCBOCHUS TEM.
Bcenennoii, 6ospioi B3pbiB, ConHEeYHas CUCTEMA, FaJlakTUKa, COCTaB [IpakTuyeckue 3aHATHS.
BOJIbI, ITOJIOKEHUE KUCIIOPOJa U Bojopoa B Ilepuonnueckoi cucreme YeTHbII onpoc.
3JIEMEHTOB; IIOHATHE PACTBOPBI, CBOMCTBA PACTBOPOB B 3aBUCUMOCTH OT | O1l€HKa BBINOIHECHHUS
arperaTHOro COCTOSIHUs BEILIECTBA; IIOHATHE MAaCCOBOM JI0JIM BEIIECTBA; 1a60paTOPHBIX padoT.

CTpoeHue atMoc(hepbl; OCHOBHbIE HCTOYHUKH 3arpsi3HEHUS aTMOC(hephl;
MIOHSTHE BOAOPOIHBIN Moka3aTenb cpenibl (pH); crpoeHne 6eaKoBbIxX
MOJIEKYJI; pOJIb YIJIEBOJIOB U KHPOB, KAK OCHOBHBIX HCTOYHUKOB SHEPTUU
B OpraHU3Me 4eJI0BeKa; MOHATHE MUILEBbIX J0OABOK. COCTaB OpraHu3Ma
YeJI0BEKa, MaKpO- U M MUKPO3JIEMEHTBI; MaKpOMOJIEKYIIa, OEoK,
KaTanusarop, pepmeHT, kietka, muddepennuanus kierox, JJHK, Bupyc,
Ouosiornyeckas 3BOJIOLM, OMOpa3HOOOpazue, OpraHu3M, MOMYJIALMs,
IKOocucTeMa, Onocdepa, SIHTPOIHSI, CAMOOPTaHU3AIHUS;

- BKJIQ/I BeJIMKUX Y4YeHbIX B (OPMUPOBaHUE COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHHBI MUPA;

Bapuamuenan uwacmo He npedycMompeHo
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[Ipunoxenue A

IlnanupoBaHue yuyeOHBIX 3aHATHI ¢ UCIOJIb30BAHHEM AKTUBHBIX M HHTEPAKTHBHBIX (D)OPM U METO0B 00y4eHH s

Ne Kou- Koasl
AKTHBHbIE 1 HHTePaAKTHBHbIE GOPMBI H
n/n TeMa y4eOHOr0 3aHATUA BO Y —— dopmupyembIx
4acoB YV u OK
1. ®dusnka - GyHIaMEHTAIbHAS HayKa O IPUPOJIE. 1 Pabota B ManbIx rpynmnax. YVYJ.01(OK 1,3,7,12)
2. Kunematuka. 1 PaGora B manbix rpynnax. [Ipakrnueckuit YV.02(0OK 2,3,11)
METO/I.
3. 3akoHbl MexaHUKU HeroTOHA. 1 TexHOIOTHUSI KPUTUIECKOTO MBIIIICHUS YV]1.04(OK 6,7,8,9)
MeToaoM uTeHus 1 nucbma (TKMUIT).
4. 3aKOHbBI COXPAaHEHUsI B MEXAHHUKE. 1 MeToa WIITIOCTpallvy U IEMOHCTPALUH. YV.02(0OK 2,3,11)
S. OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOH Teopuu. neanbHblii ras. 1 MeTo WIITIOCTpalUY U IEMOHCTPALIUH. YV .04(0K 6,9,10)
UcnonszoBanne UKT. (TKMYIT)
6. OCHOBBI TEPMOJAMHAMHUKH. 1 MeTo WIIITIOCTpallvK U IEMOHCTPALUH. YVY.01(OK 1,8,12)
7. CBoiicTBa napos. 1 Wcnons3zoanne UKT. Mosrosoit mrypm. YVYJ.02(OK 2,3)
8. CBolicTBa )KHJIKOCTEH. 1 Hcnonw3oanne MKT. Mo3rosoii mrypm. YV.01(OK 1,3,7,12)
9. CBoiiCTBa TBEPABIX TEJL. 1 Metoa WITIOCTpaluy U IEMOHCTpAIUU. YV.02(OK 2,3,11)
10. | DyekTpuyeckoe moure. 1 MeTo WIITIOCTPAIUY U IEMOHCTPAITUH. YV]1.04(OK 6,7,8,9)
11. 3aKOHBI ITOCTOSIHHOT'O TOKA. 1 Hcnonw3oanue UKT. Ipaktrueckuit meton. | YYJI.02(OK 2,3,11)
12. DJIEKTPUUYECKHI TOK B MOJTYNPOBOAHUKAX. 1 Jlexnus. Ucnoab3oBanue UKT. YV ]1.04(OK 6,9,10)
13. | MarauTHOe moJe. 1 MeTo WITIOCTpallvK ¥ IEMOHCTPAIUH. YV.01(OK 1,8,12)
14. DJIEKTPOMArHUTHasE MHIYKIUS. 1 Meto MITroCTpau U JEMOHCTPALIMH. YV/].02(OK 2,3)
15. | Mexanuueckue KojaeOaHusl. 1 Meroa WIITIOCTpauu ¥ IEMOHCTpAIUN. YVY.01(OK 1,3,7,12)
16. DNEeKTPOMAarHUTHBIE KOJICOaHMUS. 1 Jlexnus. TKMUII. Ucnons3oBanue UKT. YVY/.02(0OK 2,3)
YV]I.03(OK 4,5)
17. OCHOBHBIE TOHATHUA U 3aKOHBI XUMUH 1 Pabora B MasbIX rpynmax. YVY.01(OK 1,3,7,12)
18. | Ilepuoauueckuii 3aKOH U MEPHOAMYECKAsE CUCTEMA XUMUYECKUX 1 Pabota B Manbix rpynnax. [Ipaktuueckuit YVY1.02(0OK 2,3,11)
anemenToB JI.M.Menaeneera METO/I.
19. Crpoenue BemecTsa 1 TexHOIOTUsI KpUTUYECKOTO MBIIIICHUS YVY]1.04(OK 6,7,8,9)
MeTosioM yteHus u nucbMa (TKMUID). YV 1.03(0OK 4,5,9)
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20. | Xumus v MOBCEHEBHASI )KU3HD YEJIOBEKA 1 Metoa WUTIOCTpalliu U IGMOHCTPAIUU. YV]1.02(OK 2,3,11)

21. Bona, pactBopsr 1 MeToa WLTIOCTpAIMU U JIGMOHCTPAITUH. YV ]1.04(OK 6,9,10)
Hcnonws3oBanue UKT. (TKMUII)

22. Kiaccudukanmst HEOpraHM4ecKuX COSMHEHUN 1 MeToa WILTIOCTpAIMU U JIGMOHCTPAITUH. YVY].01(OK 1,8,12)

23. | XUMHYECKHE PeaKIIUU 1 NcnonszoBanne MKT. Mo3rosoii mrypm. YVY.01(OK 1,3)

24. | MeTtauibl 1 HEMETaJUIbI 1 Ucnonszoanne UKT. Mosrosoit mrypm. YV.02(0OK 2,3)

25. XUMHA U SKOJIOTUS 1 MeToa WILTIOCTpAIMU U JICMOHCTPAITUH. YVY].01(OK 1,3,7,12)

26. OprannyecKue COeIMHEHUS 1 Metoa WUTIOCTpalluu U IGMOHCTPAIUU. YV]1.02(OK 2,3,11)

27. VYTI1eBOIOPOIBI ¥ KX TIPUPOTHBIC HCTOYHHKHU 2 Hcnonb3oBanue UKT. Ipaktuueckuii meron. | YY/.04(OK 6,7,8,9)

28. | Xumudeckoe Mpon3BOACTBO M OXpaHa OKPYKAIOIICH CPEIbI 2 Jlexums. Mcnons3oBanue UKT. YV]1.02(OK 2,3,11)

29. | YueHwue o KJICTKE. 2 PaboTa B MasIbIX Tpymnmax. YVY.01(OK 1,3,7,12)

30. OpranusM. Pa3MHOXEeHNE U UHIMBUAYaIbHOE Pa3BUTHE 2 Pa6ora B manbix rpynnax. [Ipaktuueckuit YV.02(0OK 2,3,11)

OpPTaHW3MOB. METO]I.

31. OCHOBEBI T€HETHKH U CENEKIINH. 3 TexHOI0TUsI KPUTUUECKOTO MBIIICHUS YV]1.04(OK 6,7,8,9)
MeToaoM uteHus u nucbma (TKMUIT). YV]1.03(OK 4,5,9)

32. DBOJIIOIIMOHHOE YYEHHE. 3 MeTto WIUTIOCTPALIMU U JIEMOHCTPALIUH. YV]1.02(OK 2,3,11)

33. | [IpoucxoxxaeHne 1 UCTOPHSI Pa3BUTHSI )KU3HHU HA 3eMIIE. 3 MeToa MILTIOCTPAIH U IEMOHCTPALINH. YV .04(0OK 6,9,10)
HcnonwzoBanue UKT. (TKMUII)

34. | OCHOBBI 9KOJIOTHH. 3 MeTo WITIOCTpallvy ¥ IEMOHCTPAIUH. YV.01(OK 1,8,12)

MakcumanbHas yueOHAas HArpPy3Ka 260

Oosi3aTenbHas yyeOHAasA HArpy3Ka 173

KosinuecTBO 4acoB HCMOJIb30BAHNS AKTUBHBIX U HHTEPAKTHUBHBIX 46

¢opm 1 MeT010B 00yUeHUs

% WMCNOIb30BAHUSI AKTUBHBIX M HHTEPAKTHBHBIX (JOPM 1 MEeTO10B 27%

00y4eHHs OT 00s13aTe/IbHON Y4eOHOMH HArPy3KHU
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