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1. HACITIOPT ITPOI'PAMMBI

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma yuyeOHOM TUCHUIIMHEI SBISIETCS YaCThIO OCHOBHOM

npogeccuoHanbHOM 00pazoBaTebHOM porpaMmel B cootBercTBUU ¢ PI'OC no
npodeccun 38.01.02 Ilponasen, koHTpoaEp-kaccup (aanee — [lporpamma)

1.2. MecTo y4eOHOM QUCHMILIMHBI B CTPYKTYpPe OCHOBHOM NMpPodecCHOHATIbLHOM
o0pa3oBaTe/JIbHOI NMPOrpaMMbl: JUCLUUIUIMHA BXOJIUT B 0OLIC00pa3oBaTENbHBIN
IIUKJI OCHOBHOH Ipo¢eccCHOHANbHOM 00pa30BaTeNbHON NporpamMmsl 1o npodeccuu
CIIO.

1.3. Lean u 3aga4yu y4eOHOM AUCHMILVIMHBI — TpPeOOBaHHUS K pe3ybTaTam
OCBOEHHUS YUeOHOI TMCIUIIHHBI:

Conepxxanue padboueii mporpammel «EcTecTBO3HaAHUE)» HANIPaBICHO Ha

JOCTHKEHHUE CIECAYIOIINX LeJeH:

- OCBOCHHME 3HAaHUU O COBPEMEHHOM €CTECTBEHHOHAy4YHOM KAPTWHE MUpa U
METOJIaX €CTeCTBEHHBIX HAyK; 3HAKOMCTBO C HamOoyiee BaXHBIMH HICIMU U
JOCTH)KEHUSIMM  €CTECTBO3HAHHUS, OKA3aBLIMMU ONpENENSIONIee BIMSAHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- OBJIAJICHHE YMEHMSIMH MPUMEHSTH MOJyY€HHbIE 3HAHUS AJIsI OOBSICHEHUS
SIBJICHUI OKpY>KaroIIero MUpa, BOCHIPUATHUS uH(bopMaluu
€CTECTBEHHOHAYYHOTO U MPO(ECCHOHAIBHO 3HAYUMOI'O COJACPKAHUS; Pa3BUTHE
UHTEIJIEKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUECKOIO MBIIIJICHUS B
XOJIe IPOBEJEHUS MPOCTEHIINX HCCIEN0BaHUM, aHaIW3a SIBJICHUI, BOCIPUATHUS U
UHTEPIIPETANN eCTECTBEHHOHAYYHOW NH(OPMALINK;

- BOCHHTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHHOM
IPUPOJBI U HWCIOJB30BAHUSA JOCTH)KEHHWH €CTECTBEHHBIX HAyK ISl Pa3BUTHUS
IUBUJIM3AIMH U TTOBBIIICHUS KA4€CTBA KU3HU;

-  TPUMEHEHHWE ECTECTBEHHOHAYYHBIX 3HaHMH B MpodecCHOHATbHOM
NEATEILHOCTH M TOBCEOHEBHOM JKHU3HH JUIA OOecIeueHHss Oe30IacHOCTH
KHU3HEACITEIbHOCTH, TPAaMOTHOTO HCIOJIb30BAaHUS COBPEMEHHBIX TEXHOJOTHH;
OXPaHbI 3710POBbsI, OKPYXKaIOLIeH cpeabl.

B pabouyio mnporpaMMmy BKJIIOYEHO COJEp)KaHHE, HAlpaBiIeHHOE Ha
dbopMUpOBaHUE Y CTYJEHTOB KOMIIETEHIIMM, HEOOXOJUMBIX JUIsI KaueCTBEHHOTO
ocBoerust OIl CIIO na 6a3e ocHOBHOro oO0IIero oOpa3oBaHMs C TOJyYCHHUEM
cpeaHero o0miero o0pa3oBaHus — IPOrpaMMBbl MOATOTOBKH KBaTU(PUIIMPOBAHHBIX
pabouux, CIyKamux.

1.4. Kosiu4yecTBO 4acoB HAa OCBOEHHE MPOrPaMMBbI:

MaKCUMaJlbHOW y4eOHOM Harpy3ku ooyuatomierocsi - 317 4acoB, B TOM 4HCIIE:
00s13aTeNIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOyuaromierocs - 211 yacos;
CaMOCTOATENbHBIX U MPaKTUYECKUX paboT oOyuaromerocs - 106 yacos.



2. CTPYKTYPA U COAEP KAHUE ITPOI'PAMMBbI

2.1. O0bem mporpamMMsbl M BUIbI Y4e0HOH padoThI

Bup yueOHoi padoThI Oo6bem
4acoB
M . paznen «Duzuka» 126
aKkcMMaJIbHasl yueOHasi HATpy3Ka
y Py pazaen « XuMHus» 117 | 317
(Bcero)
paznen «buosorus» 74
06 . pazaen «Puzuka» 84
si3aTeJibHAsI Ay IMTOPHAsI yueOHasn
YAMTOP y pazaen « XuMHus» 78 | 211
Harpy3ka (Bcero)
pasnen «buonorus» 49
CamocrosiTesibHas padoTa CTyJAeHTa paznen «Puszukan 42
(Bcero) pazaen «XuMus» 39 | 106
paznaen «buosorus» 25
8 MoM qucie:
COCTaBJICHHE KOHCIIEKTOB pazaen «Puszuka» 106
acce pasnen «XuMHs»

MOATOTOBKA JOKJIAJ0B, COOOIIECHUN paznaen «buosorus»

MOJITOTOBKA pedepaToB

3ar0JIHEHNE TAOIUIIBI

YTEHUE JONOJHUTEIBHOU U
CIIPAaBOYHOM JIMTEPATYPHI

COCTaBJICHHUEC KPOCCBOpJa

MYJIBTUMEIUIMHOE COOOIIICHUE

pelieHue 3aaaqy

IMpome:xxkyTounas arrectauus B hopme nudpepeHIIMpOBaHHOTO 3aUeTa




2.2 TemaTnuyeckoe NJaHMPoOBaHHe Y4eOHOI AucHUNIMHbI «EcTecTBO3HAHME»

HanmenoBanmue ConeprkaHue y4e0HOT0 MaTepHaJia, 1a0opaTopHbIe M MPAKTHYECKHE PadOThI, CAMOCTOSTEIbHASI PpadoTa CTYAeHTOB Oo0bem YpogeHb
pa3aesoB M TeM qacoB YcBoeHust
1 2 3 4
Pasgen 1 Pdusznka 84
IMoapasnen 1. Mexanuka 22
BBenenue Copep:xanue yueOHOT0 MaTepHaJia 1
1. | Omuka — (yHIaMeHTalbHas HayKa O TIPHPOJIE. 1 2
CamocTrosiTesibHasi padoTa 1
1. CocraBnieHne KOHCIIEKTa 110 TeMe: «DPu3ndeckasi KapTuHa MUpa» 1
Tema 1.1. Kunematuka | Coaep:kanue yueOHOT0 MaTepHaJia 9
2. Mexannueckoe asmxenue. CucreMa oTcueTa. 1 2
3. Tpaexropus nsmkenus. Ilepememenue. I1yTs. 1 2
4, PaBHOMEpHOE npsaMonuHeitHOe nBIKeHHEe. CKOPOCTD. 1 2
5. CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBIDKEHNH. MIHOBEHHAsI CKOPOCTh. Y CKOPEHHE. 1 2
6. PaBHOnIEpEMEHHOE NIPSMOJIMHENHOE JBUXKEHNE. PaBHOYCKOPEHHOE ABU>KEHUE. 1 2
7. CB06OIHOE TIaIEHHE. 1 2
8. JIBmxeHue Tena, OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBHKEHHUE 110 OKPYKHOCTH. 1 2
9/10 IpakTuyeckas paGora Nel. 2
HccnenoBanue IBMXEHHS TeNa MO/ A€HCTBUEM TIOCTOSIHHOM CHUIBI.
CamocrosiTesibHasi padora
2/3 [ToaroroBka MyJIbTUMEIUIHOTO COOOIIEHHUS 0 OHorpadusX Jito/ieil, BHECIINX BKJIAJ] B Pa3BUTHE U CTAHOBJICHHE 2
¢uzukn. H. Konepank, U.Kemnep, I'.T'amneit, Apxumen, C. Kopones, K.Ilnonkosckuii, 1.HptoToH 1 1p. (Ha
BBIOOD)
4, CocraiieHne KOHCIIEKTa 110 TeMe: TaHreHuansHoe 1 HopMallbHOE yCKOpeHusi. LIeHTpocTpeMuTebHOE YCKOpeHHe 1
5. Pemmenue 3anau o teme «KnHemaTnka 1
Tema 1.2. lunamuka. | Coaep:xanue y4eGHOro MaTepualia 5
11. Macca u cuna. BzanmoeicTue Ten. 1 2




12.

3aKOHBI TUHAMHUKH.

13. Cuutel B mpupoze. 3aKOH BCEMUPHOTO TATOTCHUSL.
14. IIpakTnyeckast padora Ne 2.
3akoHbl MexaHuku HproToHa.
15. IIpakTnyeckast padora Ne 3. 1
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT Beca Teda.
CamocTosiTe1bHasi padoTa
6. [oaroroBka coobmenus: no Teme: «CriocoObl u3MepeHust Macchl Tel1. CHITbl B MEXaHHKE)
7. Pemmenne 3ama4 mo Teme «3aKOHBI MeXaHUKH HproTOHa» 1
Tema 1.3. Conep:xanue yue0OHOro MaTepuasa 7
3aKoHBI coxpaHeHuss B | 16. Nmnynbce Tena. 3aKoH COXpaHEHUS UMITyJIbCa. 1
MEXaHHUKe. 17. IMpakTuyeckas padora Ned. 1
M3yueHne 3aKk0Ha COXpaHEHUS HMITYJIbCA.
18. Mexannyeckast pabora. MomHocTe. MexaHn4eckas dHEprHsl. 1
19. Kunernueckast sHeprus. Kunerudeckast sHeprus u 1
pabora.
20. [NorennmanbHast SHEPrust B T'PaBUTAIMOHHOM IOJe. 3aKOH COXPAHEHUs MOJHOW MEXaHHYECKOH SHEpTHH.
21, IIpakTnyeckas padora NeS. 1
W3yueHne 3aKOHOB COXpaHEHHS SHEPTHH.
22, KontpoabsHas padora Ne 1. Tema: «MexaHUKa. 1
CamocrosiTesbHast padora 4
8. CocraBieHre KOHCIIEKTa 10 TeMe: «PeakTHBHOE ABIKEHHE» 1
9. ITonroroBka cooOmieHus Mo TeMe: 3aKOHBI COXPAHEHHUS B MEXaHUKE M UX IPUMEHEHHE. 1
10. UreHne JONOJIHUTEIBHON M CIIPAaBOYHOHN JIUTEPATYpHI 1o TeMe: «MeXaHnKay 1
11. Permenue 3aau o temMe «3aKOHBI COXPAHEHHS B MEXAHUKE» 1
Honpazgen 2. OCHOBBI MOJICKYJISIPHOMH (PM3MKH H TEPMOAMHAMHUKH 15
Tema 2.1. Coaep:xanue yueOHOI0 MaTepuaJia 9
MonexynspHras 23. OCHOBHBIE TOJI0>KEHUS MOJIEKYJIIPHO-KUHETUUECKOH Teopuu. Maccel U pa3zMepbl MOJIEKYII. 1
U3UKa
b 24, Hduddysus. BpoyHoBckoe nBHKEHHE. 1




25. WneanpHelil Tas. 1
26. Temmeparypa Kak Mepa cpelHeil KHHETHYECKON SHEPTUH YacTHULL. 1
27. YpaBHEHHUE COCTOSIHUS MICATBHOTO Ta3a. 1
28/29 IIpakTuyeckas padora Ne6. 2
M3yuyeHne razoBbIX 3aKOHOB.
30. Monens xuakoctd. [IoBepXHOCTHOE HaTsSHKEHHE M CMadWBaHUE. 1
31. Kpucrammnueckue u aMopQHbIE BEIECTBa. 1
CamocrosiTesibHasi padora 5
12. UreHre NONOJHUTENBHOM U CIIPAaBOYHOM JIUTEPATYPHI. 1
13. 3anosHeHHe TabaHIbl «ATperaTHble COCTOSHHUS BELIECTBA 1
14/15 Pemmenue 3amau o Teme: «OCHOBBI MOJICKYJIIPHO-KMHETHUECKOM Teopuu. MjmeanbHBIH ras. 2
16. CocraBienue KoHCTieKTa 1o Teme: CBOICTBa MapoB, KUAKOCTEH U TBEPABIX TEIL. 1
Tema 2.2. Copep:xaHue yueOHOT0 MaTepHaJia 6
TepmoauHaMuKa. 32. BHyTpenHss sHEprus. 1
33. Pabora u TemooTnada Kak crrocoObl 1
M3MEpEeHUs] BHYTPCHHEH 3HEpruu.
34. [epBrIit 3aKOH TEPMOTUHAMUKH. 1
35/36 IMpakTuyeckas pagora Ne7.
V3meHeHne BHYTpEHHEW SHEPTHH Tell IPH COBEPIICHUH pabOoThI.
37. Konrpoabsnas padora Ne 2. Tema: «OCHOBBI MOJIEKYJISIPHON (PU3UKU M TEPMOIUHAMHKH. 1
CamocTrosiTesibHasi padoTa 3
17. CocraBneHue KoHCHeKkTa mo Teme: [Ipuniun neiictus teroBoi mamuHel. KI1/] TernoBoro asuratens. 1
18/19 Pemenue 3a1aq. 2
Moapaznen 3. OCHOBBI J1eKTPOAMHAMHKH 20
Tema 3.1. Conep:xanue yue0HOTro MaTepuaJia 5
OneKTpocTaTHKA. 38. B3anMmonelicTBre 3apsHKEHHBIX TeJl. DIEKTPUIECKUN 3apsi. 1
3aK0H COXpaHEeHHUs! SJIEKTPUIECKOro 3apsiia.
39. 3axoH KynoHna. 1
40. DJIeKTPOCTATUYECKOE T10JIe, €r0 OCHOBHBIE XaPAKTEPUCTUKHU M CBSI3b MEXKAY HUMH. 1
41/42 MpakTuueckas padora Ne§. 2




I BzaumoneiictBue 3apAKCHHBIX TCII.

CamocTosiTe1bHasi padoTa 2
20. [oaroroBka coobmienust 1o Teme: "Anape Mapu AMiiep — OCHOBOIIOJIOKHHK 3JIEKTPOJMHAMUKH. 1
21. CocraBneHne KOHCIIEKTa 110 TeMe: [IpOBOIHUKY M JUAJIEKTPUKH B DIICKTPHUECKOM IIOJIE. 1
Tema 3.2. ConepxaHue y4eGHOro MaTepuaJja 6
IlocTosIHHBIH TOK. = =
43. IocrostaHEIN 3nekTpudeckuii Tok. Cumia Toka. 1 2
44, HanpsoxeHue, anekTpudeckoe compoTuBieHHe. 3akoH OMa A ydyacTKa JIeKTpUYEeCKOH Iemnu. 1 2
45, Dnextpuueckue 1enu. [locnenoBaTensHoe U NapauieIbHOE COSAUMHEHUS IPOBOJIHUKOB. 1 2
46. IMpakTuyeckas padora Ne9. 1
COopKa 9JIEKTPUYECKOH LIeNH, W3MEpPEHUE CHJIbI TOKA W HAPsDKEHHs Ha ee PAa3iIMYHbIX YyUacTKax.
47. OnexTponBrKymas cuia. 3akoH OMa i TOTHOH IeTH. 1 2
48. IIpakruueckas paGora Nel0. 1
N3yuyenne 3akona OMa AJis NOJHOW LieNu.
CamocTosiTesibHasi padoTa 3
22. IToaroToBka COOOIIEHUS 110 TeMe: DIEKTPUUICCKHIA TOK B PA3IUUHBIX Cpelax. 1
23/24 Pemienue 3anau mo teme: «I10CTOSHHBIN TOK» 2
Tema 3.4. Conep:xanue yue0HOro MaTepuasa
MarnuTtHoe nosze. 49, MarHutHoe 1MoJie U €ro OCHOBHBIE XapaKTEPUCTHKH. 1 2
50. JleficTBME MarHUTHOTO TIOJSl Ha TPOBOJHUK C TOKOM. 1 2
51. 3akoH AMrepa. 1 2
52. SIBJeHME AIEKTPOMArHUTHOM WHIYKIIHH. 1 2
53. CaMOWHAYKIIHS. 1 2
54, OHeprust MarHUTHOTO TI0JIS TOKA. 1 2
55/56 IIpakTnyeckas padora Nell. 2
SIBIIeHME 3IEKTPOMAarHUTHOW MHAYKIMK. MaruurHoe moJe.
57. KontpoabHas padora Ne 3. Tema: «OCHOBBI JIEKTPOTUHAMUKH. 1
CamocrosiTe1bHasi padora 5
25. Cocrapienne koHciekTa 1o Teme: OnbIT Dpcrena 1




26. YreHue AOMOJHUTENLHOM U CIIPABOYHOM JIMTEpaTypsl 10 Teme: JleficTBie MarHUTHOTO IOJIsl Ha NPOBOJHUK C TOKOM. 1
27. CocraBieHre KPOCCBOP/IA 10 TeMe: DIIEKTPOANHAMHUKA. 1
28/29 Pemenne 3amaq mo Teme «DNEKTPOAMHAMUKA. 2
IMoapasnen 4. KoJie6anus 1 BOJHBI. 15
Tema 4.1. ConepixaHue y4eOHOT0 MaTepHaja 6
Mexanuueckne
KOJEGAHMS ¥ BOJIHEL 58. Ceobonnbie konmebanus. Ilepuon, yactoTa M ammmryaa konebanumid. I'apMoHHYECKHE KOJIEOAHHM. 1 2
59. Jluneiinbple MeXaHUYECKUE KOJIeOaTeIbHbIE CHCTEMBI. 1 2
60/61 IIpakTnyeckas padora Nel2.
H3y4yenue konebaHWi MaTEMaTHIECKOTO MasiTHUKA.
62. BonnoBoe nBmwkeHune. XapakTepUCTUKHA BOJHBI. 1 2
63. ITonepeunslie U MPOIOIBHBIE BOIHBL. 3BYKOBBIC BOJIHBI. 1 2
CamocTosiTesibHasi padoTa 3
30. Pemrenne 3ama4 o reme: Mexanndeckue KoJieOaHus. 1
31. CocraiieHne KOHCIIEKTa 110 Teme: IHTepdepeHIys BoJIH, OHIATHE 0 AU PAKIIH BOJIH. 1
32, IToaroroBka cooOImeHns 1Mo TeMe: YIbTPa3BYK M €TO HCIIOIb30BAaHNE B MEJUIINHE U TEXHHKE. 1
Tema 4.2. Copep:xanue y4eOHOro MmaTepuaJa 4
OIeKTpOMarHuTHBIE 64. CB0OOIHBIC U BRIHYXK/ICHHBIE 3JCKTPOMAarHuTHBIC KoeOanusa. KoneOaTenpHBIN KOHTYP. 1 2
KOJIEOaHHs ¥ BOJIHBIL. 65. 3aryxarolune 1 He3aTyXaloIue IEKTPOMarHUTHBIE KOJICOaHMS. 1 2
66. Iepemennsriii Tok. Tpancdopmarop. 1 2
67. OneKTpOMarHuTHBIE BOITHBL. CKOPOCTH 3I€KTPOMArHUTHBIX BOJIH. 1 2
CamocTrosiTesibHasi padoTa 2
33. CocraBneHne KOHCIIEKTa 110 TeMe: Toku BeIcokoit gacToTsl. [lonyuenne, nepenayda u pacrpeeseHue IeKTPOIHEPTHH. 1
34. Ioaroroska coodmenus no teme: Pannocssisb. M306perenne panuo A.C. [TornoseiM 1
Tema 4.3. Copep:xanue y4yeOHOro MaTepHaJia 5
CBeTOBBIC BOJIHBL.
68. PasButue mpenacraBneHuil 0 NMPUPOAE CBETA. 3aKOHBI 1 2
OTpa)XCHHsI U MPEJIOMJICHHUSI CBETA.
69. JInn3zel. @opMyiia TOHKOH JIMH3HI. 1 2
70/71 IIpakTuyeckas padora Nel3. 2
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I/I3yquI/Ie 3aKOHOB OTPAKCHU U NPCJIOMJICHUA CBCTA.

72. Kontpoasnas pagora Ne 4. Tema: «KonebaHus ¥ BOJHBD. 1
CamocTosiTe1bHasi padoTa
35/36 3amonHenne TabmuIbl: «BOJIHOBBIE CBOMCTBA CBETA)
37. Pemrenne 3ama4 mo teme: «CBETOBBIE BOJIHEBI 1
IMoapasnen S. JJieMeHThI KBAHTOBOI (pU3NKHU. 11
Tema 5.1. CopnepixaHue y4eOHOT0 MaTepHaJja 2
KBaHTOBBIE CBOWCTBa 73. KBanToBas runoresa Ilnanka. 1 2
CBeTa. 74. dotoanexrpuueckuii 3pdexr. 1 2
CamocTosiTesibHasi padoTa 1
38. CocrasneHne KoHcIeKkTa 1o Teme: [Ipumenenne poroaddexra. 1
Tema 5.2. Copep:xanue y4eOHOr0 MaTepHaJia 3
dusuka atoma. 75. Mopenu ctpoeHus aToma. 1 2
76. OmnsiT Pesepdopaa. 1 2
17. Monens atroma Bogopoaa o bopy. 1 2
CamocTosiTesibHasi padoTa 1
39. IMoxaroroBka coobuienns o Teme: KBaHTOBEIE TeHEPaTOPHI. 1
Tema 5.3. Conep:xanue yue0OHOro MaTepuajia 7
®du3rKa aTOMHOIO 78. CocTaB M CTpOEHHE aTOMHOTO S7pa. 1 2
A1pa U dJEMEHTapHBIX | 79/80 PaI0aKTHBHOCTb. 1 2
YaCTHLL. 81/82 IpakTuyeckas padora Nel4. 2
3aKoH paJInOAKTHBHOTO Pacaia.
83/84 HroroBasi koHTpOJIbHas padora. IuddepeHiinpoBannbIii 3a4eT. 1
CamocTosiTe1bHasi padoTa 3
40. CocraBneHre KOHCIIEKTa 1Mo TeMe: [lomydeHne paHoakTHBHBIX H30TOIOB U UX IPUMEHEHUE. 1
41/42 [oaroroska coodmenHus 1o teme: buosnoruyeckoe nelicTBHE paioaKTHBHBIX U3ITy4eHUH. DIIeMEHTapHbIE YaCTHIIBI. 2
Pa3gen 1. ®duzuka Bcero: 126
Paznen 2 Xumus 78
BBenenue Conep:xanue yue0HOro MaTepuaja 2
1/2 Beenenue. 1 2
Moapaznen 1. Oprannyeckass XuMus 22
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Copaep:xanue y4eOHOro MaTepuaJsa

3/4 Opranndeckas xuMusi. Teopusi CTpOCHUS OpraHUUeCKuX coeanHenuit A.M. bytneposa 2 2
5. M3omepus opraHMdecKux cOeANHEHUH. 1 2
6. Anxanbl. MetaH 1 2
7. AJKEHBI. DTHIICH 1 2
8. AJKHUHBI. ATIETHJICH 1 2
9. Apensl. benzon 1 2
10. Cruptsl 1 2
11/12 KapGoHOBEIE KHCIOTEL 2
IIpakTnueckas padora Nel.
XuUMHUYECKUE CBOIMCTBA YKCYCHOW KHCJIOTBHI: B3aMMOJCHCTBHE C HMHAMKATOpamu, ¢ MeTamiamu (Mg), ¢ OCHOBaHHSIMU
(Cu(OH)2) 1 ocHoBHBIME okcHaamu (CuO).
13. Crnoxuble 3Quphl 1 XUpbl. Mbl1a 1
14. YraeBobl 1
15. AMWHBI. AMHHOKHCIIOTBI. benmkn. 1
16/17 Ipakruyeckasi padora Ne 2. O6paTumas 1 HeoOpaTUMas JCHATypaIus OCIKOB. 2
18. ITmactmaccel. BomokHa, uX KiaccupuKaIis 1 2
19/20 IMpakTuyeckas padora Ne 3.03HakOMJICHUE C CHHTETHYECKUMH U UCKYCCTBEHHBIMHU TTOJIUMEPAMHU. 2
21/22 IIpakTnyeckas padora Ne 4.0npeneneHue pa3IndHbIX BUIOB XUMHYECKIX BOJIOKOH. 2
23/24 Kontpoasnas pagora Ne 1. Tema: «Opranudeckast XUMESD. 2
CamocrosiTesibHasi padora 16
1-16 Occe. OTBETUTH Ha BONPOC MUCbMEHHO B TeTpanu: OpraHuueckas XuMHs B IPOGECCUH. 16

HoaroroButs noKIaA: Poslb OTEUECTBEHHBIX YUEHBIX B CTAHOBICHUU U Pa3BUTHH MUPOBON OPraHUYECKON XUMHH.
HoxroroButs moxnaxn: buorpadus A.M. Bytneposa.

Occe. HazoBure npenMyIecTBa MpUpOAHOTO rasa nepej ApyruMHU BUIaMH TOILINBA.

IoxaroToBuTs NoKIAA: YTIEBOJOPOJHOE TOMINBO, €TO BUABI U HA3HAUCHHE.

[Moarorosuts pedepar: Mcropus OTKPHITHS M pa3padOTKH Ia30BbIX M HEQTIHBIX MECTOpOXKAeHHH B PD.
[ToxroToBUTH MOKIAA: ApOMATHYECKHE YTIIEBOIOPOIBI KaK CHIPHE ISl IIPOU3BOCTBA TIECTUIIHIOB.
8.TloaroroButh NOKIa/: PazBuTre caxapHoi MpoMbIIIeHHOCTH B Poccun.

9.TloaroroButh pedepar: DTaHOI: BeaUUaiiiee 071aro U CTPAIIHOE 3J10.

10. TToaroToBUTEL HOKIAM: AJIKOTOIM3M.

11. TToaroToBUTH OOKIAA: ANKOTONM3M U €r0 IPOQHIaKTHKA.

12. TToaroToBuTh NOKIan: MypaBbrHAsE KUCIOTA B TIPUPOJIE.

13. TloxroTtoButs JIoKIa: MypaBbruHAs KUCIIOTa B HAYKH U ITPOM3BOJACTBE.

NoosrwbE
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14. TToarotoButs pedepar: Popmanbiaerus.
15/16. Tlonrorosuts pedepar: Gopmanbaerua Kak OCHOBA MONYICHHS BEIIIECTB U MATEPUAIIOB ISl MOCH
npodeccroHAIbHO NeSTeIbHOCTH.

Hoapazaen 2.

OO0mas ¥ HeoOpraHuyecKkasi XuMHUs 47

ConepixaHue y4eOHOT0 MaTepHaJja
25. OCHOBHBIE TTIOHATHS XUMHH 1 2
26. OCHOBHBIE 3aKOHBI XUMUHU 1 2
27. [epuoandeckuii 3aKOH M EpUOANYECKas cUcTeMa XuMudeckux snemeHToB .M. Menneneera 1 2
28/29. Crpoenne aToMa. DICKTPOHHBIC KOH(PUTYPALIH aTOMOB XUMHUECKUX 3JICMCHTOB 2 2
30. DNeKTpOHHBIE KOHPUTYPALINH aTOMOB XUMHIUYECKUX IIIECMEHTOB 1 2
31. 3HaueHHe NIePUOJMYECKOT0 3aKOHA U IIEPHOIUUECKOI CHCTEMBI XMMUUECKHX 1eMeHToB J|.J1. Menneneesa 1 2
32/33. HoHHas 1 KOBaJEHTHAS! XUMHUYECKasl CBSI3b. 2 2
34, Mertannuueckast 1 BOAOPOIHAS XUMHUUYECKasl CBA3b 1 2
35. Bopna. PactBopsl. 1 2
36. JKectkast Boma u ee ymsraenue. OnpecHeHHE BOIBI. 1 2
37. MaccoBast 1oJIsl BEIIECTBA B PACTBOPE KaK CIIOCO0 BRIPasKEHUS COCTAaBa PaCTBOPA. 1 2
38/39 Krnaccudukarms XuMIIecKuX peakiuit 2 2
40. OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiui. CTeleHb OKUCIEHUS. 1 2
41. CKOPOCTh XMMHUYECKHUX PEaKITHH. 1 2
42. O0paTUMOCTh XUMUIECKUX PEAKIIHH. 1 2
43 XuMHUYECKOE PaBHOBECHE M CIIOCOOBI €r0 CMEIICHUS . 1 2
44/45. | TMpakTuyeckas paGora Nes. 2

3aBUCHMOCTh CKOPOCTH B3aMMOJICHCTBHS COJISTHOW KHCIIOTHI C METallaMH OT WX NPUPOABl ((aKTOphl, BIUSIOIINE HA

CKOPOCTb PEaKIIHH)
46/47. IpakTnueckas padora Ne6. 3aBUCUMOCTb CKOPOCTH B3aUMOJAECHCTBHUS IMHKA C COJISIHOM KUCJIOTOM OT €€ KOHUEHTpaluu
48/49. IIpakTuyeckass padora Ne7. 3aBUCHMOCTH CKOpPOCTH B3amMmoneiictBus okcuma memu (lI) ¢ cepHoit kmcmoToit oT 2

TEMIIEPaTyPHl.
50. Kucnotsr. 1 2
51. OcHoBaHwUsL. 1 2
52/53 Comn. 2 2
54/55. OKCHUIBL. 2 2
56/57. IIpakTuyeckas padora Ne§. Peakiiuu oOMeHa B BOJHBIX paCTBOPAX dJICKTPOIHUTOB. 2 2
58/59. IIpakTnyeckas padora Ne9. Onpenenenue PH pacTBopa comnei. 2 2




60/61.

Merannsr

62/63.

Mertamnorepmus. [IupoMeTamnyprus, THAPOMETAIITYPTHUs U JIEKTPOMETAILITyprusl.

64/65.

Koppo3sus metamnos.

66/67.

Hewmerambl.

NN NDN

68/69

IIpakTnueckas padora Nel0. BzaumoneiicTBue METaUIOB C pacTBOPaMHU KUCIIOT U COJEH.

70/71

KontpoasHnas pagora Ne 2. Tema: «O0mas u HeOpraHHIecKasi XUMUSD.

CamocrosiTesibHasi padora

17-39

17.

39.

[Moarorosuts noknaxn: buorpadus JI.11. Menneneesa.
IoxaroroButs npe3enrarnuro: buorpagus [1.11. Menneneesa.

. IoaroroButk noknan: Ilpeanoceuiku co3ganus nepuoauueckoit cuctemsl .M. Menneneesa.
. HMoaroroButk noknan: Co3ganus nepuoguueckoi cucremsl J.M. Menneneena.

. HonroroButs pedepat: [ImacTmacchl — cOBpeMeHHbIC KOHCTPYKIIMOHHBIC MaTepPHAJIbI.

. HonroroButk npe3enTtamnuro: [ImacTMaccel — COBpeMeHHBIEC KOHCTPYKIIMOHHBIC MaTepHAIIBL.

. HonroroButh moknaa: KatammzaTopsl, MOHIATHE, HX POJIH B KH3HH YEJIOBEKA.

IToaroroButs npeseHTanuio: KatanusaTopsl, MOHATHE, UX POJIb B )KU3HU YEIOBEKA.

[ToaroroButs coobimenue: Kocmernueckue reiu.

IloaroroButs noxnan: IIpumeHeHue CycrneH3uil B CTPOUTENBCTBE.

IloaroroButh noxnan: [IpumeHeHyre sMyIbCUN B CTPOUTEIILCTBE.

ITonrotoButs noknaa: KosnouaHele CHCTEMBI B )KUBBIX OpraHU3Max.

[MoaroroBuTh KOHCHEKT: [ pyboaucnepcHBIE CUCTEMBI, UX KiIacCH(DUKAIIMS.

[ToaroroBuTh KOHCHEKT: [ pyboaucepCcHbIE CUCTEMBI, X UCIIOJIb30BaHKE B MPO(ECCHOHANBHON eI TeIbHOCTH.

. HonroroButh moknax: Boma kak peareHT s XUMIYECKOTO TpoIiecca.
. HonroroButk moknax: Boxa kxak cpena Uit XUMUIECKOTO TIpoIiecca.
. HonroroButh moknax: CoBpeMeHHBIE METOIBI 00€33apaKUBAHMS BOJIBL.

HOHFOTOBI/ITL MPE3CHTALUIO: COBpeMCHHBIC METOAbI O6C3Sapa)KI/IBaHI/I$I BOJBI

. HOHFOTOBI/ITL JOKJIaa: Pentrenosckoe H3JIy4YCHHC.
. HOHFOTOBI/ITL JOKJIaad: Pentrenosckoe H3JIYy4YCHUC U €0 UCITOJIb30BAHUEC B TEXHUKC U MEAUIIUHE.

[ToAroToBUTH Npe3eHTaINIO: PEHTIeHOBCKOE M3JTy4YeHHE U €ro UCTIONb30BAaHHE B TEXHUKE U MEJIUIIMHE.
Haittn nadopmarmro no teme «Kimaccudukanus opraHn4eckKrux BEIIECTBY.
3anonaute Tabauny: «Kmaccudukaimsi OpraHnIecKuX BEMIECTBY.

Coaep:xanue yue0HOT0 MaTepuasa

72/73.

XuMHS 1 OpPraHU3M 4esoBeKa.

74.

XUMHA Ha CIyK0€e IPOMBIIUIEHHOCTH

75/76.

Xumus B OBITY.

77/78.

JuddepenunpoBaHHblii 3a4eT.

Paszgen 2. Xumus

Bcero:

117

Paszgen 3

Bbuoaorus

49
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BBenenue Copep:xaHue yueOHOT0 MaTepHaJia 2
1/2 OOBeKT m3ydeHns: ONOIOTHH— XHUBAs MPHUPOAA. 2 2
[Ipm3HaKH XKUBBIX OPTraHW3MOB M MX MHOT00Opasne. YpOBHEBas OpraHH3alWs >KUBOW MPUPOABI M IBOIIOMUA. MeTombl
TO3HAHUS JKMBOW mpupoxapl. OOmme 3akoHOMEpHOCTH Owoinoruu. Ponbs Omonormn B (GOpPMHPOBAaHHH COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOU KapTHHBI MUPA ¥ NPAKTHYECKOH AEATEIBHOCTH JIFOICH.
3HaueHHre OMOJIOTUH IPU OCBOCHUH NMPO(ECCHil U CIeHATbHOCTEN CpeTHEro MPohecCHOHATIBLHOTO 00pa30BaHHsI.
Ioapa3znen 1. Kiaerka 9
Tema 1.1. Ctpoenne u | ComepikaHue y4eOGHOro MaTepuasia 4
XAMHAYCCKasA 3/4 Xumudeckasi OpraHu3anus KICTKH. 2 2
OpraHu3anus KICTKH. Krnetka— seMeHTapHas )KUBast CICTEMa W OCHOBHAS CTPYKTYPHO- (YHKIIMOHATBbHAS ¢IMHUIIA BCEX )KUBBIX OPTaHI3MOB.
Kpatkas uctopust n3ydeHus KISTKH. XUMHUYecKask OpraHu3anus KieTkin. OpraHndeckue 1 HeOpraHnIecKue BEeIecTBa
KJIETKHU W J)KUBBIX OPTaHU3MOB. benku, yrineBoapl, IUMHIbI, HyKJICHHOBBIE KHCIOTHI U X POJIb B KIIETKE.
5/6 Crpoenue U QyHKIIUHM KIETKH. 2 2
[TpokapuoTnyeckue 1 YyKapuoTHUeCKHe KIETKH. BUpychl kak HekieTouHas Gopma xu3HU U uX 3HaueHue. boproa ¢
BupycHbiMu 3a00neBanusiMu (CITN/] u ap.) Lutonnasma u kinerounas memopana. OpraHou/ibl KJIETKH.
Tema 1.2. Yuenue o Conep:xanue yueOHOro MaTepuasa
KJICTKE 7/8 OOMeH BeIeCcTB U PEBPAIICHNE SHEPTHH B KIICTKE. 2 2
IImactuaeckuit u sHeprerudeckuit odmeH. Ctpoenne u QyHkmum xpomocom. JJHK— HocuTens HaciencTBeHHOU
nHpopmanmu. Perumkarus JIHK. I'en. 'enernyeckwii koa. bruocuaTes Gemnka.
9/10 JKV3HEeHHBIN UK KIETKH. 2 2
Kitetku u ux pa3HooOpas3ue B MHOTOKJIETOYHOM OpraHu3Me.
Judpepennnposka kierok. Kilerounast Teopust crpoenus opraun3MoB. Mutos. Llntokunes
1 TpakTu4eckas padora Nel 1 2
CamocrosiTesibHasi padoTa 10
1/2 [ToaroroBuTh A0oKIaa 1o TeMe: «KieTouHnas Teopus». 2
3/4 3apucoBaTh PACTUTEIHHYIO M )KHBOTHYIO KIETKY. 2
5/6 [MoaroroBuTh NOKIan Ha TeMy: BuramuHbl, hepMEHTHI 1 TOPMOHBI, X POJIb B OpraHu3Me. HapymieHust mpu ux HejocTaTke 2
1 N30BITKE.
7/8 [oaroroBuTh NoKIan Ha TeMy: bro-, Makpo-, MUKPO3JIEMEHTHI ¥ UX POJIb JUIS JKUBOTO OpraHU3Ma. 2
9/10 CocTtaBuTh U poaHATH3UPOBaTh TabmuIty «CozepikaHue MUKPO-, MaKpo- 3JIEMEHTOB B IHIIEBBIX MTPOAYKTaX» 2
Moapa3znen 2. Opranusm. Pa3MHokeHre 1 HHIUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB 16
Tema 2.1. Copep:xanue y4eOHOro MaTepHaJia 7
OpraHmswm. 12/13 Pa3mHOXeHIE OpraHu3MOB. 2 2

15




Pazmuoxenue
OpraHu3MoOB

OpraamM— eanHOE 1enoe. MHOrooOpasue oprann3MoB. Pa3MHOKeHIe — BajkKHEHIIIee CBOHCTBO JKUBBIX OPTaHU3MOB.
ITomoBoe u Oecronoe pa3MHOKeHHe. Metio3. O0pa3oBaHHE MOJOBEIX KIETOK U OIIOAOTBOPCHHE.

14/15

WNupuBuayansHOE pa3BUTHE OPTaHU3MA.

DOMOpHOHATBHBIN 3Tall OHTOTeHe3a. OCHOBHBIC CTaJIMU AIMOPHOHATBLHOTO pa3BuThsa. OpraHoreHes. [loctaMOproHaIBEHOE
pa3BuTHe. CXOACTBO 3apOJBIIICH IPEICTABUTEICH Pa3HBIX TPYIII MO3BOHOYHBIX KaK CBHIACTEIHCTBO HX SBOJIIOIHOHHOTO
pozctsa. IlprunHbl HapylIeHUH B pa3BUTUN OPraHU3MOB

16/17

WNHauBuayaapHOE pa3BUTHE YETIOBEKa.
PenponyktuBHoe 310poBbe. [locneacTBys BIUSHUS aNKOT0JIsl, HIKOTUHA, HAPKOTUYECKUX BEUIECTB, 3arPsI3HEHUS CPE/IbI
Ha pa3BUTHE YEIOBEKa

18

HpaKanecxaﬂ paﬁoTa Ne2. BoisiBiieHH€e ¥ OIIUCAaHKE IMPU3HAKOB CXOJCTBa 3apozu>nnel71 YEJIOBCKA U APYIrUux
TMO3BOHOYHBIX KaK JOKAa3aTCJIbCTBO MX 3BOJIOHNMOHHOTO POJACTBA.

CamocrosiTe1bHast padora

11/12

HOHFOTOBI/ITL MIPE3CHTA IO «Cxoncma 3ap0z[51mef/'1 YCJIOBCKA U APYTUX MO3BOHOYHBIX
KaK JOKa3aTCJIbCTBO UX 3BOJIOLMMOHHOTO POJACTBA»

13/14

[ToaroroBuTh npe3eHTanuo no Teme «BnusiHue BpeqHbIX NPUBBIUEK POAUTENEH Ha
IMOPHOHAILHOE PAa3BUTHE PEOEHKAY

15

[Tono6pate nHpOpManHio 1o Teme: «BiusHIe cocTaBa MPOILYyKTOB MUTAHHS HA OPTaHU3M
4eJ0BeKa»

Tema 2.2.
OCHOBBI TEHETHKH 1
CENEKLINH

Conep:xa

HHe Y4eOHOro MaTepuaa

19/20

OCHOBBI yUCHHSI O HACJIEZICTBEHHOCTH U M3MEHYHBOCTH.

I'eneTnxa— Hayka 0 3aKOHOMEPHOCTSX HACJIEZICTBEHHOCTH U H3MEHYMBOCTH OpraHn3MoB. [.MeH/1enb - OCHOBOTIOI0KHUK
TeHeTHKH. |'eHeTHdeckas TepMUHOJIOTHS M CHMBOJIMKA. 3aKOHBI TeHETHKH, ycTaHOBIeHHbIe . MeHenem.
MoHorubpunHoe U TUrHOpUAHOE CKpeIMBaHNE XPOMOCOMHAs TEOPHsI HAClIeACTBEHHOCTH. B3auMoseiicTBre reHoB.
I'eneruxka nomia. CuemieHHOE C [I0JI0M HacjeJoBaHHue. 3HaUeHHE TeHETUKH IS CeJIEKIMM U MeIuLMHbL. HacneacTBeHHbIe
00JIe3HH YeN0BEKa, UX MPUYHHBI M NPOPIIIAKTHKA

21/22

3aKOHOMepHOCTI/I HU3MCHYHBOCTH.

HaCHC,I[CTBeHHa?[, WA TCHOTHUITMYECCKAasA, N3AMCHYHUBOCTD. MOI[I/I(I)I/IKEI].[I/IOHHaSI, WJIX HEHACJICACTBECHHAs, UBMCHYNUBOCTD.
I'eneTuka denopeka. ['eHeTuka u MEOUIIHA. MaTCpHaJ’ILHHe OCHOBBI HACJICACTBECHHOCTH U U3BMCHYHUBOCTH. T'eneTnka u
OBOJIFOLIMOHHAA TCOPUS. I'enernka HOHyH?[I.[PIﬁ.

23/24

OCHOBBI CEJIEKIIUU PACTEHUI, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB.

I'eneTnka— Teoperndeckas ocHOBa cenekuuu. OoMalIHUBaHKUE )KUBOTHBIX U BBIPAIIMBAHUE KYJIbTYpPHBIX PACTCHUH—
HavallbHbIe 3Tarnbl cesiekiun. Yuenne H.M.BaBunosa o rieHTpax MHOr000pa3ust U MPOUCXOXKICHUS KYJIBTYPHBIX
pacterunif. OCHOBHBIE METOJIBI CENIEKITUH: THOPUIN3AIMS U HCKYCCTBEHHBIN 0TO0p. OCHOBHBIE TOCTI)KEHUS COBPEMEHHOI
CEJNEKIMH KYJIbTYPHBIX PACTEHUH, JOMAIIHUX KUBOTHBIX U MUKPOOPraHU3MOB

25/26

EI/IOTCXHOHOFI/ISI, €€ NOCTHKCHUA U MCPCICKTUBBI PA3BUTHUA.
DTHUYECKUE aCIEKTHI HEKOTOPBIX JIOCTI/I)KGHI/Iﬁ B OMOTEXHOJIOTHH. KHOHI/IpOBaHI/Ie KHUBOTHBIX, HpO6HeMBI KIIOHUPOBAHUA
YCJIOBCKA

16




27

IIpakTuyeckas padora Ne3. CocraBieHne MPOCTEHIIAX CXEM MOHOTHOPHIHOTO ¥ TUTHOPHIHOTO CKPEIIUBAHMISL.

CamocTosiTe1bHasi padoTa

16 IToarorosuts pedepat mo Teme «HacnencTBeHHbIE 3200I€BaHNS YETOBEKa

17 [ToaroToBUTH MOKIAA € TIpe3eHTanueil mo Teme: «[ HOPHIBI M UX POJIb B IPUPOJE U
JKU3HU 4eJIOBEKA»

18 Occe 1o Teme: «ICTETHUECKHUE aCIEKThI KIIOHMPOBAHMS YEJIOBEKA)

19

ITogo6pate 1 IpoaHanM3upOBaTh MaTepual 1o TemMe: «OCHOBHBIC METOMBI CENCKIINN

IMoapasnen 3.

[Iponcxomelme U Pa3sBUTHEC )KU3HU HA 3emute. 3BOJIIOIIPIOHHO€ yuenue

Tema 3.1.

Coaep:xanue yue0HOro MaTepuajia

IIpoucxoxnenue u 28/29 IIpoucxoxneHue 1 HayalbHbIE ATAIBI PA3BUTHUS )KU3HU Ha 3eMIIe. 2
pa3BUTHE )KU3HU Ha I'nnoTte3sl MPOUCXOXKACHUS KU3HU. V3ydeHHe OCHOBHBIX 3aKOHOMEPHOCTEH BOSHUKHOBEHHUS, Pa3BUTHS U
3emie. CYIIECTBOBAHU KM3HM Ha 3emiie. Y CIIOKHEHHE JKUBBIX OPTaHU3MOB B TIpoIiecce 3BOIONNH. MHOTrooOpasue )XHBOro MHpa
Ha 3eMJIe ¥ COBPEMEHHAsI €r0 OpTaHU3aIH
Tema 3.2. Conep:xanue yueOHOro MaTepuasa
SBOJIIOLIMOHHOE
r— 30/31 Hcropus pa3BUTHUS 3BOJIFOIIMOHHBIX HAIEN. 2
3Hauenune padot K.JIunnes, JK.b.Jlamapka B pa3BUTHH SBOJIOIMOHHBIX UACH B OHOJOTHU. DBOJIOIMOHHOE yucHHE Y.
[Japsuna. EctecTBeHHBII 0TOOp. PONb 3BOMOIIMOHHOTO yueHHs B ()OPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa.
32/33 MUKpO3IBOIFOIHS ¥ MaKPOIBOIIOIIHSL. 2
Konnenuus Buna, ero kpurepuu. [lomynsanus — cTpyKTypHas €UHUIA BUA W SBOJIOLMHA. J[BIKYIINE CHIIBI 3BOJIOIHH.
CunreTHdeckasi Teopus 3BosonMH. Mukpossomonus. CoBpeMeHHBIE IpeacTaBieHuss o Bugoodpasosanmn (C. C.
Yersepukos, M. U. IImaneraysen). MakposBosorus. Jloka3aTesbCcTBa IBOIOHUH.
34/35 CoxpaHeHue OHOJIOrHYecKOro MHOT000pa3us Kak OCHOBA YCTOHYMBOCTH OHOChEpbI U MPOrPECCHBHOTO €€ Pa3BUTHSI. 2
IIpuaunel BeIMupaHus BHAOB. OCHOBHBIE HANpaBJICHHS HBOJIOIMOHHOIO Iporpecca. buonormueckmii mporpecc u
OMOJIOTUYECKHI perpecc.
36 Ipakruyeckas padora Ned Onrcanue ocodeli 0OJHOTO BHIA IO MOP(OIOTHISCKOMY KPUTEPHIO.
CamocrosiTesibHasi padora
20. CocraButh Tabnuiy «M3ydeHne npucrocoOIeH i )KUBBIX OPraHU3MOB K Pa3IMYHBIM cpeJiaM
21. Occe. [IpuBeanTe npuMeps! MOMyJISIINI )KUBOTHBIX M PACTEHUH BaIlero Kpas U 3aITUIINTE B TETPAb.
Moapasaen 4. IIpoucxoxnenue 4ejioBeKa
Tema 4.1. Copep:xanue y4eOHOro MaTepHaJia
IIpoucxoxnenue 37/38 AHTpomnorenes. DBononus npuMatoB. COBpeMEHHBIE THITIOTE3bI O MPOMCXOXKICHUM UYeloBeka. JlokasaTtenbcTBa POJCTBA 2

17




YeJ0BeKa YeJIOBEKa C MICKONHUTAIONIMMH KUBOTHBIMHU. DTallbl SBOIOLIH YEIOBEKA.
39/40 Yenosedeckue pacsl. POACTBO 1 €IMHCTBO MPOUCXOXKICHHUS YEITOBEUYECKHX pac. 2 2
Kpurtuka pacusma.
41 IIpakTnueckas padora Ne5 AHanu3 1 OlIeHKa pa3IMYHbBIX THIOTE3 O MPOUCXO0KIECHUH YEIOBEKA. 1
CamocTosiTe1bHasi padoTa 1
22 TBopueckas nuceMeHHas pabora(dcce) 1o Teme: «/lokazaTenbcTBa POICTBA YEIOBEKA C MIIEKOITUTAIOINMHE KUBOTHBIMID 1
Paszpen S OCHOBBI 3K0/10THH
Tema 5.1. Copep:xanue y4eOHOr0 MaTepHaJa 8
OcHoBbI 5K0JI0THH 42. DKOJIOTHsl — HayKa O B3aMMOOTHOIICHHUSX OPTaHU3MOB MEXAY COOOH 1 OKpY’KaroIleH Cpemoi. 1 2
DKOJIOTHYECKHE (baKTOpLI, HX 3HAYCHUE B )KU3HU OPTaHU3MOB. DKOJIOTHYECKHUE CUCTEMEI. BI/II[OBa}I 1 IMPOCTPAHCTBECHHAA
CTPYKTypa 3kocucTeM. [IuieBbie CBsA3U, KPYTOBOPOT BELIECTB U IPEBPAIEHNE YHEPTHH B 3KOCHCTeMax. MeKBHIOBbIC
B3aUMOOTHOILICHHUS B 9KOCUCTEME: KOHKYPEHIHS, CHMONO3, XUIIIHUYECTBO, Napa3uTuiM. [IpudnHbl yCTOHYMBOCTH U
cMensl 3kocucTeM. Cykneccnn. VIcKyccTBEHHBIE COO0IECTBAa — arpo-, 5K0- CUCTEMBI
Tema 5.2 43/44 Bbuocdepa — rnobanbHas skocucTeMa. 2
Buocdepa VYuenue B. 1. Bepnaackoro o 6uocdepe. Poib sxuBbIX opranu3mMoB B ouochepe. buomacca. Kpyrosopor
BaYKHEHMIIIUX OMOTCHHBIX 2JIEMEHTOB (Ha MPUMEpe YIJIepo/ia, a30Ta u Jip.) B ouocdepe.
45/46 Bbuocdepa u uenosek. M3menenus B buocdepe. 2
IlocnencrBus nesATENbHOCTH YEJIOBEKA B OKpYKaroLlel cpene. Bo3aeicTeue npon3BOACTBEHHOMN NEATEIbHOCTH
Ha OKPYIKAIOIIYI0 Cpelly B 00acTu cBoe Oyayiie mpodeccuu. ['1o0anbHbIC SKOJIOTHYSCKUE TPOOIIEMbI U
IIYTH UX PEIICHHUSL.
47. [pakTnueckas padora Ne6. Dxonoruyeckue cucTeMbl. BuzoBas u npocTpaHCTBEHHAs! CTPYKTypa 3kocucTeM. [luieBbie 1
CBA3U, KPYTOBOPOT BEUICCTB U MPEBPALICHNUA DHEPTUN B OKOCUCTEMAX. MC)KBI/II[OBBIC B3aMMOOTHOLICHUA: KOHKYPCHIUA,
CI/IM6I/IO3, XUITHUYICCTBO, MMapasuTU3M.
CamocrosiTe1bHasi padora 3
23 IToxrotoBuTh MOKIaA Ha TeMy «Oco00 oxpaHseMble IPUPOAHBIE TEPPUTOPHI» 1
24 [oxaroroButk GoToMaTepuan «J{eMOHCTpAILIUS MEKXBUIOBBIX OTHOIIICHUIN 1
25 IToaroToBUTH AOKIIA HAa TEMY: «3arpsi3HEHUST OKPYKAIOIIEH Cpeib» 1
Tema 5.3. 48 BroHuKa Kak 0JJHO U3 HaINpaBJIEHUH ONOJIOTUU U KHOCPHETHKH. 1
BuoHHKA Paccmotpenne buonnkoit ocobennocTel Mophodru3n0IOrniecKoit OpraHi3aiy KUBBIX OPTaHIU3MOB U X
WCTIOJIb30BAHMS /IS CO3JJaHMS COBEPIICHHBIX TEXHUYECKHX CUCTEM U YCTPOMCTB 110 aHAJIOTHHU C )KUBBIMHU CHCTEMaMH.
[IpuHIUOE! ¥ TPUMEPHI HCIIOTIB30BAHUS B XO3SHCTBEHHOH 1EATEIFHOCTH JroAeH MOp(OoDyHKIINOHATIHHBIX YepT
OpraHu3aluu pacTeHUH U )KUBOTHBIX.
49 JuddepeHunpoBaHHbIii 3a4eT. 1
Paznen 3. Buonorus Bceero: 110
EcrecTBo3HaHue Bceero: 317
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJ1OB JEATEJIBHOCTHU

CTYJAEHTOB

Cooeporcanue odyuenusn

Xapaxkmepucmuka 0CHOBHbBIX U008 OeAMENbHOCIU
cmyoenma (Ha ypoeHe yueOHvIX 0elicmeuil)

OU3UKA

BBenenne B JUCHUILIUHY

— Pa3BuTh crOCOOHOCTH SICHO M TOYHO H3J1aratb
CBOM MBICITH, JIOTHUYECKH OOOCHOBBIBATH CBOIO TOYKY
3pE€HMs, BOCHPUHUMATh W AHAIM3UPOBATH MHEHHS
co0eCeTHUKOB, MpPHU3HABasl MPaBO JPYroro 4vesoBeKa
Ha NHOE MHEHHUE,

— IlpuBoguTe npuUMEpPHl BIUSHUS OTKPBHITUH B
¢bu3MKe Ha TNpPOrpecc B TEXHUKE U TEXHOJIOTHHU
IIPOU3BOJICTBA.

1. MexaHnuka

2. Kuuemaruka

— Ilo3HakoMuThCs CO crmoco0aMu  ONHUCAHUS
MEXaHUYECKOIO0 JBWXCHHUSA, C OCHOBHOW 3aJayeci
MEXaHUKH.

— HW3yunth OCHOBHBIE (PHU3NUYECKHE BEITMYUHBI
KUHEMAaTUKU: TIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE.

— HabnronaTh OTHOCHUTENBHOCTh MEXAHHUYECKOTO
JIBUWXKEHHUS.  DOpMyJIMpOBaTh  3aKOH  CIIOKECHUS
CKOPOCTEM.

— HccnenoBath PAaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBMYKEHHUS (Ha IpUMepe CBOOOTHOTO
MajieHusl TeJd) U PAaBHOMEPHOIO JBMXKEHHUS Teja TIo
OKPYHOCTH.

— IloHumaTh CMBICT OCHOBHBIX (DU3UYECKUX
BEJIMYMH, XapaKTEPU3YIOIINX PABHOMEPHOE ABUKCHUE
TeJia 10 OKPY>KHOCTH.

3. lmnamuka

— IloHumath cMbICT TakuX (PU3NYECKUX MOEIEH
KaK MaTepuajJbHas TOYKa, HMHEpLUMAIbHAsA CHCTEMA
OTCYETa.

— MH3mepsTs Maccy Tena pa3iMyHbIMU CLIOCOO0aMU.

— HW3mepsars  cwibl  B3aUMOACHUCTBUSA Tl
BelunciATs 3HaY€HHE YCKOPEHHs TeJNl 10 M3BECTHBIM
3HAQYEHUSAM JEUCTBYIOLIMX CHUJI U MAcC Tel.

— Paszmuuate cwiy TsoKeCTM M Bec  Tena.
OOBSICHAT, W  NPUBOJUTH  MPUMEPHI  SBICHUS
HEBECOMOCTH.

— IlpumeHsATh OCHOBHBIE MOHATHUA, (HOPMYJBI U
3aKOHBI TMHAMUKH K PELICHUIO 3a/1a4.
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4. 3aKkoHbI COXPaAHEHUSA
B MEXaHHUKe

— OOBSICHATH PEaKTUBHOE JBI)KEHUE HA OCHOBE
3aKOHa COXpaHeHus wuMmyJbca. [IpuMeHsTh
3aKOH COXPaHEHMSI UMITYJIbCa I BBIYMCIICHUS
U3MEHEHHM  CKOpPOCTEM  Tel  IIpU  HX
B3aMOJICUCTBUIX.

— Bbrumcnate  paboTy cmii W U3MEHCHHE
KUHETUYECKOW JHEpPruyM Tena. BeUHCIATH
MOTEHIUAJIBHYIO SHEPTHUIO TEa B
rpaBUTALIMOHHOM TIOJIE.

— XapakTepu3oBaTh MPOU3BOJAUTEILHOCTh MAlllMH
Y JIBUTATEJIEH, UC0JIb3YS MOHSATHE MOITHOCTH.

2. OCHOBBI MOJIEKYJ/ISIPHOI (PU3UKHU U TEPMOANHAMHUKH

2.1. MoaekyJasipHast
¢puszuka

— ®opmyIHpoOBaThH OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUHU. BBINOIHAITH
DKCIIEPUMEHTHI, CIy>Kaiue 000CHOBaHUEM

MOJIEKYJISIPHO-KUHETUYeCKoil  Teopuu. Habmonate
OpOYHOBCKOE JIBHJKEHUE U siBlIeHUE U y3un.

— Onpenenars rapaMeTpbl BEILIECTBA B
ra3000pa3HOM COCTOSIHUM HA OCHOBAHHMM YpaBHEHUS
COCTOSIHUS NJICAIIBHOTO rasa.

— IlpencraBnsaTe rpagukamu WU30XOPHBIH,
U300apHBIA U M30TEPMUYECKUM  ITPOLIECCHI.
BplUnCIATE  CPENHIOI  KMHETHYECKYIO  DHEPTUIO
TEIUIOBOI'O  JBMOKEHHsS MOJIEKYJ 110 HW3BECTHOU
TEMIIEpPAType BEILECTBA.

— H3MepAaTh BIaXHOCTh BO3/1yXa.

2.2. TepmoanHaMuKa

— HccnenoBaTh  AKCHEPUMEHTANBHO — TEIIOBBIE
CBOMCTBA BEIIECTBA.

— PaccuntsiBaTth KOJIMYECTBO TEILIOTHI,
HEOoOXOqUMOe  JUId  OCYIIECTBJICHHS  Ipolecca
IIPEBpAILEHNs] BELIECTBA M3 OJHOIO arperaTHoro
COCTOSIHUSA B IPYyTO€.

— PaccunTeiBaTh N3MEHEHNE BHYTPEHHEN DHEPTUU
Te, paboOTy U MEpeJaHHOE KOJIMYECTBO TEIJIOTHI Ha
OCHOBAaHHWHM  IIEPBOrO  3aKOHA  TEPMOJAVHAMUKHU.
OOBSICHATH TPUHIIUIBI JEHCTBUS TETJIOBBIX MAIIUH.

3. OCHOBBI TEPMOJIMHAMUKH

3.1. DuekTpocraTuka

— Bpruucnare cuibl B3aMMOJCHUCTBUSI TOUYEUHBIX
AJIEKTPUUYECKUX 3aPsII0B.

— BbIUKCIATE HANPSHKEHHOCTh W MOTEHIUAI
AJEKTPUYECKOTO TOJII  OJHOTO M HECKOJBKHX
TOUYEYHBIX 3apsI0B.

— IlpuBonuts IIPUMEPBI ITPOBOJIHUKOB,
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JAUDJICKTPHUKOB 1 KOHACHCATOPOB.

3.2. [TocTOSAHHBIN TOK

— HM3MepaTh MOIIHOCTh 3JEKTPUUECKOTO TOKA.
M3mepste OJIC W BHYTpEHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA.

— CoOuparh U UCHBITHIBATh JEKTPUUECKUE 1EMU
c pPa3IUYHbIM COCIUHCHUEM MPOBOJHUKOB,
pPaCcCUUTHIBATh UX MapaMETPHI.

3.3. MaraurHoe moJie

— HaOmronate aeiicTBUE MAarHUTHOIO TMOJISL Ha
IIPOBOJIHUK C TOKOM, KAPTUHKH MATHUTHBIX ITOJIEH.

— @opMynIHMpOBaTh MPABWIO JIEBOW PYKH IS
ONpENEIICHHS HAPABICHHs CHIIbI AMTIepa.

— Beruuncisare CHUJIBI, JEUCTBYIOIINE Ha
IPOBOJHUK C TOKOM B MAarHUTHOM I10Jie, OOBSCHSTh
IIPUHLIAI IEUCTBUSA DJIEKTPOJBUTATEIIS.

— HccnenoBare  sABJIEHHE  JJIEKTPOMArHUTHOM

WHTYKIIVH.
4. Kojie0aHuA U BOJIHBI
4.1. Mexanuueckue — IIpuBoauth IPUMEPBHI KOJIeOaTeTbHbIX
KO0J1e0aHUs U BOJIHBI JIBIDKECHUH.

— HccnenoBarh 3aBUCMMOCTD NepUoJia KoieOaHu
MaTeMaTUYECKOr0 MasATHUKA OT €ro JUIMHBI, MacChl U
aMIUTMTYJbl  KoJeOaHuil. OmnpenensTb YCKOpPEHHUE
CBOOOHOTO NaJeHUs C NOMOIIBI0 MAaTEMATHUYECKOTO
MasiTHUKA.

— VYMeTh 0OBSCHATH UCHOJB30BAHKUE YIbTPA3BYKa
B MEIMIIMHE.

4.2. DN1eKTPOMATHUTHBbIE
K0J1e0aHUs ¥ BOJHBI

— OOBACHATH,  MpeBpalllEHUE  HHEPruu B
UJeabHOM KOJIeOaTeIbHOM KOHTYpE.

— HW3yuarp yCTpOWCTBO M NPUHUMUII JEUCTBUS
TpaHcopmaropa.

— AHanu3upoBaTh CXeMy nepenavn
AJIEKTPOIHEPTUU Ha OOJbILINE PACCTOSHHUSL.

— IIpuBoauTH IpUMEpPHI BUIOB PaAHOCBSI3H.

— Tlo3HaKOMUTBCA C YCTPOWMCTBAMH, BXOASAIIHMU
B CUCTEMY PaJIMOCBS3H.

— OO6cyxaaTth OCOOEHHOCTH paclpOCTPaHEHUs
PaJAMOBOJIH.

4.2. CBeTOBbBIC BOJIHBI.

— [lpumensATs Ha PaKTUKE 3aKOHBI OTPAXKEHUS U
MpEJIOMJICHUS CBETA MpH pelieHuu 3aaad. Habmronate
ABJICHHE TU(PAKIIMK U TUCTIEPCUH CBETA.

— Crpouth u300pa)keHUs MPEAMETOB, /1aBacMble
JYH3aMU. PaccunThIBaTh ONTUYECKYIO CUITY JIMH3BI.
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5. JJjieMeHThl KBAHTOBOM (DM3UKHU

5.1.KBaHTOBBIE CBOIiCTBA —  PaccuutbiBaTh MaKCHUMaJIbHYI0
CBeTa KAHETUYECKYI) 3HEPrul  3JIeKTPOHOB  IMpHU
dboToadpdekTe.

5.2. ®u3uka aroma

— ®opmynHpoBaTh NoCTyIaThl bopa.

— PaccuuthiBaTh 4acToTy M JUIMHY  BOJIHBI
UCIIyCKaeMOI'o CBETa MpHU NEPEX0oJ]ie aTOMa U3 OJIHOTO
CTAllMOHAPHOTO COCTOSIHUSL B IPYTOE.

— OOBACHATH NPUHLIMI AEHCTBHUS J1a3epa.

5.3. ®u3uka aTOMHOIO sApa
U 3JIEMEHTAPHBIX YACTHI

— PaccuuThIBaTh SHEPrUIO CBSI3U ATOMHBIX SIJIED.

— [loHumaTh IEHHOCTHU HAYYHOTO MO3HAHUS MHpa
HEe BOOOINE /g 4YeloBeuecTBa B II€JIOM, a st
KQXJIOro CTyJAE€HTa JIMYHO, LEHHOCTh OBJIAJCHUS
METOJOM HAy4YHOTO T[IO3HAaHUA U1 JIOCTHKECHUS
ycrexa B JJI000M BUIC MIPAKTUYECKOUN NESITEILHOCTH.

6.

BcesienHasi u ee 3BOJIIOIUS

6.1. Crpoenue u pa3BuTHe — OOBACHATH MOJEIb pacIIMpSIOMIEHCS
BCEJICHHOM Bceenennoi.
XUMUA
Beenenue — PackpbIBaTh BKJIaJl XMMUYECKOW KapTUHBI MUPA

B CAMHYIO CCTCCTBCHHOHAYUYHYIO KapTUHY MHpPA.

— XapakTepus3oBaTh XAMUIO KaK
POM3BOINUTEIILHYIO CHIY OOIIECTBA.
BaskHeiilnne Xxumuyeckue — JlaBaTth  ompenmeneHne W ONEPHPOBATH

MNOHATHUA

CICIYIOIUMA XUMUYECKUMH MOHATUSMU: BEIIECTBO,
XUMHYCCKUIN DJICMEHT, aToM, MOJIEKYJIA,
OTHOCHUTEIIbHBIE aTOMHAs W MOJIEKYJISIpHAss Macchl,
WOH, aJUIOTPONMs, W30TOMbl, XWMHUYECKasi CBS3b,
AJEKTPOOTPULIATENIBHOCTh,  BaJlCHTHOCTh,  CTENEHb
OKHUCJICHHUSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00beM
ra3zo00pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, IJIEKTPOIUT
YU HE3JICKTPOJIUT, SJICKTPOJUTHYECKAs IUCCOLHAAINS,

OKUCIIUTENIb W  BOCCTAHOBUTENIb, OKHUCJIEHUE U
BOCCTAHOBJICHUE, CKOPOCTh XHWMHUYECKON pEaKIuu,
XUMHUYECKOE PABHOBECUE, YIVIEPOJHBIA  CKEJET,

(GyHKIIMOHAJIbHAS TPyIa, U30MEPHSl.

OcHOBHBIE 3aKOHbI XUMHWH

— @opmyIHpOBaTh 3aKOHBI COXPAHEHUS MacChl
BEIIECTB M  MOCTOSHCTBA  COCTaBa  BEIIECTB.
YcranaBnuBarth ~ NPUYMHHO-CICACTBEHHYIO  CBS3b
MEXAY COJACPKAaHUEM ASTHUX 3aKOHOB M HAMMCAHUEM
XUMUYECKUX (OPMYIT U YpaBHEHUH.

— PackppiBath (U3MUECKHII CMBICT CHMBOJUKH
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NEePUOJIMYECKOM TaONMIIbl XMUMHYECKUX DSJIEMEHTOB
.. MenneneeBa (HOMEpPOB »JJEMEHTa, TMEPHOJA,
IpyNIbl) U YCTaHABIMBATH MPUYUHHO-CIEACTBEHHYIO
CBSI3b MEXKy CTPOEHUEM aTOMa U 3aKOHOMEPHOCTSAMHU
U3MEHEHHS] CBOMCTB AJIIEMEHTOB U 00pa30BaHHBIX UMU
BEILIECTB B MIEpUOJAX U IPyNIax.

— XapaxTepu3oBaTh JJIEMEHTBHI MaJbIX MEPHOJIOB
o ux mnojoxeHuto B Ilepmonnueckon cucreme [[.U.
MeHieneena.

OcHoBHBIE TCOPHU XMMHUH

— YcTraHaBIMBaTh 3aBUCHUMOCTbD CBOMCTB
XUMHYECKMX  BEIIECTB OT  CTPOCHUSI  aTOMOB
00pa3yrouX X XUMHYECKUX AJIEMEHTOB.

— XapakTepus3oBaTh Ba)KHEHIIINE THUIBI
XUMHUUYCCKMX CBSI3€M M  OTHOCHTECIBHOCTH JTOM
turnojiorud.  OOBACHATH  3aBUCHMOCTH  CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHS KPUCTAILIMYECKHUX
PEIIETOK.

— @OopMyJIMPOBATH OCHOBHBIE TTOJIOKEHUS TEOPUU
BJICKTPOJIUTHYECKOU JMCCOLMAIN u
XapaKTepU30BaTh B CBETE H3TOM TEOPUU CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCIMHECHUU.

— ®opmylHpOBaTh OCHOBHBIE MOJIOKEHUSI TEOPUU
XAMHUYECKOTO CTPOEHHUSI OPTaHUYECKUX COCTMHEHUN U
XapaKTEepU30BaTh B CBETE€ HOTOM TEOPUM CBOWCTBA
BOKHEUIINX TMPEACTABUTENIE OCHOBHBIX KJIACCOB
OPraHuYEeCKUX COCAUHECHUMU.

Baxueliniue BemecTrsa u
MaTepHaJIbI

— XapakTepuzoBaTb  CTPOCHHE  aTOMOB U
KpUCTAJUIOB M Ha ATOW OCHOBE 00IIHe (HU3HUECKUE U
XUMHUYECKHE CBOMCTBA METAJUIOB M HEMETAJIJIOB.

— XapakTepus3oBaTh COCTaB, CTPOEHUE, CBOMCTBA,
MOJYYEeHHE U MPUMEHEHHUE BaXKHEUIIINX HEMETAILIOB.

— XapaxkTepuszoBaTh COCTaB, CTPOCHHUE M OOIIUE
CBOWMCTBA BAXXKHEUILMX KIACCOB HEOPraHUYECKUX
COCIMHECHUM.

— OnwuceiBaTh COCTaB M CBOMCTBA Ba)KHEMIIMX
IIPECTABUTENIEN OpPraHUYECKUX COCAMHECHUN:
METAaHOJI M JTaHOJ, CJI0XXHBIE A(DUPHI, KUPHI, MbLIA,
KapOOHOBBIEC KHUCJIOTBI (YykcycHas KHUCJIOTA),
MoOHOcaxapuabl (TJIOK03a), AMcaxapuibl (caxaposa),

MOJIUCAXAPUIbI (kpaxman U LEJUTI0NI03A),
AMUHOKHCIIOTHI, Oenku, HCKYCCTBEHHBIE U
CUHTETUYECKUE TOJTUMEPHI.

XHMHYECKHH A3BIK U — HWcnonp3oBare B yaeOHoM 5

CUMBOJINKA

poheCCUOHAIBHOM ~ JIESITEIbHOCTH  XUMHUUYECKHUE
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TEPMHUHBI U CUMBOJIUKY.

— Ha3ssiBaTh W3Yy4YECHHBIC BEILIECTBA 1o
TPUBHAIBHON WJIM MEXKIYHApPOJHOW HOMEHKIAType U
OTpaXaTb COCTaB A3THUX COCIAWUHEHHU C TOMOIIBIO
XUMUYECKUX (HOPMYII.

— OTtpaxaTh XMMUYECKHE MPOLECCHl C MOMOUIBIO
YPaBHEHHUN XUMUYECKUX PEAKIIHM.

XuMuueckue peakumnn

— OOBICHATH CYITHOCTb XUMHNYCCKHUX ITPOLICCCOB.
KHaCCI/I(i)I/IHI/IpOBaTL XUMHUYCCKHUC PCaAKIINU I10
Pa3INYHBIM IIPHU3HAKAM.

XUMHUYECKHH IKCIIEPUMEHT

— DBBINOMHATP XMMUYECKUMHA  JKCOEPUMEHT B
IOJJHOM COOTBETCTBHUM C TIPAaBWIAMU TEXHUKHU
0e30IMacCHOCTH.

— Habmronate, ¢ukcupoBaTh H  ONKCHIBATH
PE3yIbTaThI IIPOBEJICHHOTO YKCIIEPUMEHTA.

Xumnuyeckas uHpopmManus

— TlpoBoauth CaMOCTOSITCITbHBIH TIOMCK
XUMHYECKOH  WH(OpPMAlMd ¢  HCIOJIb30BaHHEM
pa3IMYHBIX  MCTOYHHKOB  (HAYYHO-ITOMYJISIPHBIX
U3JIaHU#, KOMITBPIOTEPHBIX 0a3 JaHHBIX, PECypCoB
WuTepHera); UCIIOJIb30BATh KOMITBIOTEPHBIC
TEXHOJIOTHH I 00pabOTKU M Mepenadi XUMHIeCKOH
uHPOpMAIIMU M €€ TMPEACTaBICHUS B Pa3IMYHBIX
dbopmax.

IIpoduasHoe u
npo¢ecCHOHAIBHO 3HAYUMOE
coJepxaHue

— OOBACHATD XUMHUYECKHUE SIBJICHUSI,
MPOUCXOIAIINE B IPUPOJIE, OBITY U HA TPOU3BOJICTBE.

— CoOmrogarts npaBuiia DKOJIOTUYECKH
IPaMOTHOTO OBEACHUS B OKPY>KaIOILIEH cpeie.

— OleHuBaTh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS
OKpY’KAIOLIEN Cpellbl HA OPTaHU3M YEJIOBEKA U APYyTrue
JKHBBIE OPTaHU3MBI.

— CoOmrogaTs mpaBuia 6e30mMacHOro oOpalieHus
C TOPHYMMH U  TOKCUYHBIMHU  BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM.

— Kputnuecku OIICHUBATh JIOCTOBEPHOCTh
XUMHUYECKON MH(POPMAIINH, TTOCTYIAIOIICH U3 pPa3HBIX
HMCTOYHUKOB.

BHOJIOI'UA

buojgorus —
COBOKYIIHOCTb HAyK O
JKUBOM npupoae. Meroabl
HAYYHOI'O IMO3HAHMS B
ouosI0rNM

— Ilo3HakomMHuTBCS €  OOBEKTAMU  U3y4YEHUS
OMOJIOTHH.

— BbiaBuTh posib Ouonoruu B (HOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHUHBI MUpPa
Y B IPAKTUYECKOHN AESITENBHOCTH JHOJEN.

1. Kaerka

— [Tlo3HaKOMUTBCA C  KJIETOYHOM  TEOpHUEH
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CTPOEHUS OPraHU3MOB.

— Ilonyuuts NpeCTaBICHHE 0 poiu
OpPTaHUYECKUX U HEOPTaHHMYECKUX BEIIECTB B KIIETKE.

— 3HaThb CTPOEHHE KIETOK IO pe3yibTaTaMm
pabOThI CO CBETOBBIM MUKPOCKOIIOM.

— YMeTh ONUChIBaTH MHUKPONpEnapatbl KIETOK
pacTeHMii. YMeTb CpaBHHUBAThb CTPOEHHME KJIETOK
pactenuii u ’KUBOTHBIX o TOTOBBIM
MHUKpOnpernaparam.

2. Opranusm

— 3HaTh OCHOBHBIE CIOCOOBI  Pa3MHOXKECHMS
OpraHMW3MOB, CTaAUM OHTOI€HE3a Ha IPUMEPE
YEJIOBEKA.

— 3HaTh NPUYMHBI, BBI3BIBAIOLIME HAPYLICHUS B
pPa3BUTUUA OPTAHU3MOB.

— YMeTh I10JIb30BATHCS TCHETUYECKOU
TEPMHUHOJIOTUEN 1%} CHUMBOJIMKOH, perarhb
IIPOCTENIINE TEHETUYECKUE 3a1aUH.

— 3HaTb  OCOOEHHOCTHM  HACJIEICTBEHHOM W

HEHACJIEACTBEHHOM M3MEHYUBOCTH u 170:
OMOJIOTMYECKOM POJIHM B 3BOJIIOLIMH KHUBOTO.
3. Bun — YwMeTh aHAJIN3UPOBATh u OIICHUBATh

pa3inyHble THUIOTE3bl MNPOMCXOXKJIEHUS >KU3HU Ha
3emute.

— VYMeTh NpOBOJUTH ONUCAHUE OCOOEH OJHOIO
BUJIAa 10 MOP(HOIOTUYECKOMY KPUTEPHUIO.

— PasButh  cmocoOHOCTM  SICHO W TOYHO
u3Jaratb CBOM MBbICIH, JIOTHUYECKH OOOCHOBBIBATh
CBOIO TOYKY 3peHus, BOCIIPUHUMATD u
aHaJIM3UpPOBaTh MHEHUS COOECETHUKOB, IpU3HABAs
IPaBO APYroro 4yejaoBeKka Ha NHOE MHEHUE.

— VYMeTb JOKa3blBaTh POJCTBO YEJIOBEKa M
MJIEKOTIUTAIOIIUX, OOIIHOCTh u PaBEHCTBO
YeJIOBEYECKHX pPac.

4. IJKROCHUCTEMBI

— 3HaTh OCHOBHBIE SKOJOTMYECKHE (PAKTOPbl U
UX BJIMSIHUE HA OPTaHU3MBI.

— 3HaTh OTJINYUTENbHBIE MIPU3HAKU
MCKYCCTBEHHBIX COOOIIIECTB — arpO’IKOCUCTEMBI.

— HWMerp mnpenacTaBieHUE O CXEME 3IKOCHUCTEMBI
Ha puMepe Ouocdepsl.

— JleMoHCTpUpOBaTh yMEHUs OCTAaHOBKH
Hene NesTeNIbHOCTH, IUIAHUPOBaThb COOCTBEHHYIO
NEATENbHOCTh  JJIA  JIOCTMOKEHUS  I[MOCTaBJIEHHBIX
1eJe, NPEeIBUJICHUS BO3MOXHBIX PE3YJIbTaTOB 3THUX
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JEUCTBUN, OpraHU3alMd CAMOKOHTPOJISI U OLIEHKH
MOJIyYeHHBIX PE3yJIbTATOB.

— Hayuutbcst coOnrofeHuIo TpaBuil IMOBEICHUS
B IPUPO/IE, OepexkHOMY OTHOLIEHUIO K
OMOJIOTMYECKUM 00BbeKTamM (pacTeHusaM 51
YKUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHa
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YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHEYEHUE PABOYEN MIPOI'PAMMBbI YYEBHOM JUCIHHUITINHBI
«EcTecTBO3HAHHE»

s ocBoeHus paboueil  TpOrpaMmbl yueOHOM JTUCIUTUTHBI
«EctectBo3nanue» B ['BIIOY UMT, peanusytoniero 00pa3oBaTelibHYI0 MPOTrpaMMy
cpenHero obmero oOpaszoBanus B npegenax ocBoeHus — OII CIIO na 06ase
OCHOBHOTO 00mIero o0Opa3oBaHHs, UMEIOTCS yueOHbIE KaOMHETHl 1Mo (U3HKe,
XUMHH, OMOJIOTHUH, B KOTOPBIX €CTh BO3MOXXHOCTH 00€CIeYUTh CBOOOIHBIN JOCTYM
B MlHTEepHET B epuo1 BHEYy4eOHOM JESITEIbHOCTH CTYIEHTOB.

[Tomemienusi kaOWHETOB (PU3WMKH, XUMUU U OHOJOTUU  YAOBIETBOPSIOT
TpeOOBaHUSIM CAHUTAPHO-IMUJIEMHOJIOTHYECKUX TpaBwil U HopMatuBoB (CanlluH
242 Ne 178-02), u OCHalIeHO THUIIOBBIM OOOPYIOBaHHMEM, YKa3aHHBIM B
HACTOSIIIMX TPEOOBaHUSAX, B TOM 4YHUCIE Y4yeOHOM MeOenbl0 U CpelCTBAMHU
oOyuYeHusl, JOCTATOUYHBIMHU JJIsi BBINOJHEHUS TpeOOBaHUM K YpPOBHIO MOJATOTOBKU
CTYJICHTOB.

B cocTaB  y4eOHO-METOJMYECKOTO M MAaTepHaIbHO-TEXHUYECKOTO
oOecnieueHus paboueld mporpaMMbl yueOHOM nuciuruiuHbl «EcTecTBo3HaHME»,
BXOJIAT:

- I0CaJI0YHbIE MECTa IO KOJIMYECTBY CTYIECHTOB;

- pabouee MECTO IPEnoJaBaTes;

- ayJuTOpHAs JIOCKa JUIsl MHUChbMa;

- HarasagHele 1MocoOMst (KOMIUIEKTHI Y4Y€OHBIX TaOJHIl, IJIaKaTOB», MOPTPETHI
BBIJAIOLIUXCS YYEHBIX B 00JIACTH €CTECTBO3HAHUS U T.I1.);

- MHPOPMAIIMOHHO-KOMMYHUKATUBHBIE CPECTBA;

- TEeXHUYECKHE CPEJCTBA OOYUCHHS;

- JIEMOHCTpAllMOHHOE o00opynoBaHue (0O0IIero Ha3HAuYEHUsT W TEeMATUYECKUE
HaOOPKI);

- naboparopHoe 00opyoBaHKe (0OIEro Ha3HAUYCHHS M TEMaTUYeCKHue Ha0OphI, B
TOM 4YuCJI€ JUIsl IIOCTAaHOBKM  JIEMOHCTPAaMOHHOTO UM YYEHHYECKOIO
AKCIIEPUMEHTA, PEAKTUBHI)

- CTaTU4YECKHE, IMHAMHUYECKHE, IEMOHCTPALMOHHBIE M pPa3JaTOYHbIE MOJEIH,
BKJIIOYAsi HATYPaJIbHbIE O0BEKTHI);

- BCIIOMOTaTejabHOE 000pYI0BAHMUE;

- KOMIUICKT TEXHUYECKON JOKyMECHTAIIUH, B TOM 4YHCJE Tacropra Ha
cpenctBa OOyYeHHS, HMHCTPYKIMH TI0 WX HWCIOJIb30BAHUIO W TEXHUKE
0e30I1aCHOCTH;

- OubnamoTeuHbIi GPoHI.
B OuGnuoTeuyHwiii GoHA BXOMSAT:
- YUeOHUKHU:

— Tl'abpuensa  O.C., OctpoymMoB N.I'. Xumus gus npodeccuid u
CHEIUATBHOCTEH  CONMAbHO-DKOHOMHYECKOTO ¥ TyMaHHTApHOTO
npodueii: yaeonuk / O.C. I'abpuensa, U.I'. Octpoymos. — M.: 2016

28



— Camoiinenko ILW. EcrectBo3nanune. @usmka: yuyebd. s CTYA.
yUpexJIeHu cpea.npod.oopa3zoBanus. . - M.: Akanemus, 2018. - 336 c.

— HvutpueBa B.D. ®duszuka mig npodeccuit M crenuanbHOCTEH TeX-
HUYECKOro mpoduist: y4eOHMK i 0o0pa3oBaTeNIbHBIX YUpEXKICHUHN
HAYaJIbHOTO W CpeaHero mpodecCHoHaIbHOTO oOpa3oBaHus - M.:
W3natensckuil neHTp «Axagemusi», 2017

— 3axapoB B.b., MamountoB C.I., Conun H.M. buonorus. OOmas
ouosnorus. 10 kmacc. — M.: «poday, 2016

— 3axapo B.b., MamontoB C.I'., Conun H.W. buonorus. OOmias
ouosnorus. 11 kmacc. — M.: «poday, 2016

— Msxkumes I'.4., ByxosueB b.b. «®uzuka 10— 11 kmace». — M.: 2016

- yueOHo-MeToanueckue komiuiektol (YMK), crnocoOCTByromKe OCBOCHUIO
y4ueOHOW nuctuIuinHbl « EcrecTBO3HaHMEY.

B mpomecce ocBoeHus ~pabouell mporpammbl  Y4eOHOW — JUCLUIUIMHBI
«EcTecTBO3HaHUE» CTYJIEHThl HMEIOT BO3MOXHOCTh JIOCTyHa K 3JIEKTPOHHBIM
y4eOHBIM MaTepuajiaM MO0 €CTEeCTBO3HAHMIO, BKJIOYas (U3HUKY, XUMHUIO, OHOJIOTHIO,
uMeromuecs B CBOOOAHOM JIOCTyne B cucteme VIHTepHeT (AJIEKTPOHHBIE KHUTH,
NPaKTUKYMBbI, TeCTbl, MaTepuansl EI'D u ap.):

Camoiinenko I[1.H. EctectBo3Hanue. ®dusuka: ydeO. I CTyA. YUPEKICHUN
cpen.mpod.odpazoBanus. . - M.: Akagemus, 2018. - 336 c.

COopHuk 3amau mo Qusuke ais npodeccuit U crnenuaIbHOCTeH COIMaIbHO-
SKOHOMHMYECKOTO M TyYMaHUTapHOTO mpoduiieit: yueOHoe mocoOue AJjisi CTYACHTOB

yupexaeHuil cpeaHero npodeccuonanbHoro oopazosanus / IL.U. Camoiinenko — M.:
2016

®dusuka B cxemax u Tabmunax. / K.2.Hemuenko. — M.:2016
Mskumes I'.5., ByxoBnes b.b. «®uzuka 10— 11 xmace». — M.: 2016

I'pomuesa O.U. Coopuuk 3anay no gusuke: 10-11 kmaccsl. — M.: U3gaTenbeTBoO
«Dx3ameny», 2017

KacesnoB B.A. WmmoctpupoBanHbii ATnac no ¢usuke: 10 kmacc.- M.:
2010

KacesinoB B.A. WnmoctpupoBanubiii Atiac mo ¢usuke: 11 kmacc. - M.:
2010

Xumust s npodeccuil W CHEeIUaTbHOCTEH COIUMAIbHO-DKOHOMUYECKOTO |
rymanutapHoro npoduieii: yaeonuk / O.C. I'adpuensn, N.I'. Octpoymos. — M.: 2016

Xumust: 3anaun u ynpaxaenus./ FO.M. Epoxun.— M.: 2016
COopHuk TecToBbIX 3aaHuit o xumuu./ KO.M. Epoxun.— M.: 2016

benses [1.K. , Apmmmuig M. buonorus , 10-11 xnacc. O6mias 6uonorus. — M.
2016

Enxuna JI.B. Buonorus. Bech mkonbHbIH Kype B Tabnunax. — M.: 2010
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TepemoB A.B., IletpocoBa P.A. buosorus. — M.: 2012
NuTepHeT-pecypcebl

http://class-fizika.nard.ru/ - «KiaccHas mocka ajsi J10003HATEIbHBIX)
http://physiks.nad/ru/ - «®u3nka B aHUMAIUAX)»

http://interneturok.ru -  /«Bumeoypoku 1o  mpeaMeraM  IIKOJIbHOM
porpaMmbl» - U J1p.)/

chemistry-chemists.com/index.html - »nekTpoHHBIH KypHaT «XHMHKH U
XUMUSD)

pvg.mK.ru - ommmnuana «Ilokopu BopoObEBEI ropbD»

hemi.wallst.ru - «Xumus. O6pa3oBaTeIbHBIN CAUT I IIKOTHLHHKOB)
www.alhimikov.net - O6pa3zoBaTenbHBIN CalT IS IKOJILHUKOB
chem.msu.su - DnexTpoHHas OMOIMOTEKA ITO XUMUHU

Www.enauki.ru — uHTepHeT-u3/1anue uIsl yautenel « EctecTBeHHbIE HAYKN
hvsh.ru - sxxypHan « XuMust B IIIKOJIE»

WWW.hij.ru/ -«Xumust 1 )KU3HbY»

chemistry-chemists.com/index.html - »snexkTpoHHBI JKypHan «XUMHKHA |
XUMUS»

http://biology.asvu.ru/ - Bcs Ouonorus. CoBpeMeHHass OWOJIOTHS, CTaThH,
HOBOCTH, OMOINOTEKA.

http://window.edu.ru/window/ - eauHO€ OKHO J0CTyNa K 0Opa30BaTEIbHBIM
pecypcam NHTepHET 1o 6uosioruu

http://ic.krasu.ru/pages/test/005.html -tecTrr mo Guomorum.
Caiit OBC http://book.ru/
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