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obpazoBarensHoro crapgapra (PI'OC) cpeanero o0miero oO0pa3oBaHUS,yTBEPKIESHHOTO TMPHUKA30M
MunucrepctBa oOpasoBanus W Hayku PD 17.05.2012 Ne 413, B coorBercTBUM ¢ PekoMeHmauusMu Mo
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MOJIMTUKYU B chepe moaArotroBku padbounx kaapos u IO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259) u

MIPUMEPHOI OCHOBHOM 00111e00pa30BaTeIbHON yUeOHOH MPOTrpaMMBbl CPETHETO 00IIIero 00pa3oBaHMs.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YUEBHOU JIMCIIATIJIMHBI

ECTECTBO3HAHUE

1.1 O6nactb npuMeHeHus paboueii mporpaMmbl

PaGouass mporpamMmma y4eOHOW AUCIUIUIMHBI SIBIISETCS YacThIO OCHOBHOW 00pazoBaTelbHON
nporpammel B cootBeTcTBUU ¢ I'OC CIIO.

1.2 MecTto y4yeOHOW IUCHUIUIMHBI B CTPYKTYpE OCHOBHOW NpO(ECCHOHATBHON 00pazoBaTeIbHOM

nporpamMMmbl:  obmiast  oOmieoOpa3oBarenbHas ydeOHass JUCHMIUIMHA Oa3oBast, ¢opMmHupyeMas U3

00s13aTeNbHBIX MPeAMETHBIX obnactelt 1 cnennanbHocTeld CITO connanbHO-3KOHOMUYECKOTO Mpodust
npodeccuoHabHOro 00pazoBanus 38.02.01 DxoHOMHUKA U OyXTanTepCKUil y4eT ( 1o OTpacysiM)

1.3 Ilenp u muiaHUpyeMble Pe3yabTaThl OCBOCHUS JUCLIUILINHBL:

Kon Pe3yabTaThl 10CTHKEHUH
JInuHOoCTHBIE

JI. 01 — YCTOMYHMBBINM HHTEPEC K UCTOPHH U JTOCTHKEHUSAM B 00JIACTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPAOCTH 32 POCCUNCKUE ECTECTBEHHBIE HAYKH;

JI. 02 — TOTOBHOCTh K MPOJOJDKEHHIO OOpa3oBaHMs, MOBBIICHUIO KBaJU(HUKAIMKU B M30paHHOMN
npodeccnoHaNbHOM JEATENbHOCTH C HCIOJB30BaHUWEM 3HAHUM B 00JIACTH €CTECTBEHHBIX
HayK,

JI. 03 — 00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMH B OOJIACTH €CTECTBEHHBIX HayK s
YeJoBeKa M OO0IEeCTBa, YMEHHME MCIONb30BaTh TEXHOJOTMYECKHE JOCTHKEHHUS B OOJIACTH
¢bu3UKM, XUMHUH, OMOJIOTHUH JIJISl TOBBILIEHUS! COOCTBEHHOTO MHTEIIEKTYalIbHOTO Pa3BUTHS B
BBIOpaHHOM PO ecCHOHATILHON e TEIbHOCTH;

JI. 04 — YMEHHME MPOAHAIU3UPOBATh TEXHOICHHBIE IIOCIEACTBUS I OKPYXKAKOIIEH Cpeasl,
OBITOBOM W TIPOM3BOACTBEHHOU JIEATEIHLHOCTH YEJIOBEKA;

JL. 05 — FTOTOBHOCTh CAMOCTOSTEIHHO JOOBIBATH HOBBIE I C€0sl €CTECTBEHHO-HAYyYHbIE 3HAHUS C
MCIOJIb30BAHUEM JUISL 9TOTO IOCTYIHBIX UCTOYHUKOB MH(OpMaImy;

JI. 06 YMEHHUE YIPABIATh CBOECH MO3HABATEIBHOM AESATENBHOCTHIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYaJIbHOT'O PAa3BUTHUS;

JL. 07 — YMEHHE BBICTPAaNBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIIEHHS B KOMAH/IE IO PEIIEHUIO
o0IIKX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS;

MeTanpeaMeTHbIe

M. 01 — OBJIAJICHUE YMEHUSAMH U HABBIKAMU Pa3JIUYHbIX BUJOB IIO3HABATEIBHOMN ACSITEIBHOCTH JIs
U3YYEHHUsI pa3HbIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOIO MUPA;

M. 02 — MPUMEHEHUE OCHOBHBIX METOOB MO3HAHUS (HAOMIIOECHUS, HAYYHOTO SKCIIEPUMEHTA) AJIs
U3Y4YEHMsI paA3IUYHBIX CTOPOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpPa, C KOTOPBIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPO(heCcCHOHAIBHOM cdepe;

M. 03 — YMEHHE OTIpeNIeNIATh LeNU U 33Ja4u JIeATEIIbHOCTH, BRIOMPATh CPECTBA IS UX
JOCTH>KEHHSI Ha IPAKTUKE;

M. 04 — YMEHHE HCIIOJIb30BaTh PA3JIMYHbIE MCTOYHHUKHU Ui IOJYYEHHUS €CTECTBEHHO Hay4YHOU
nH(pOpMaLlUM U OLIEHMBATh €€ JOCTOBEPHOCTH JUIsl JOCTHKEHHS MOCTABIEHHBIX LieJell u
3a/1a4;

IIpenmeTHbIE
I1. 01 | — c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O ILIETOCTHOM COBPEMEHHOW €CTECTBEHHO Hay4YHOU
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Kon

Pe3yabTarhl 10CTHREHHH

KapTUHE MHUpA, TPUPOJIC KaK SANHON [IETOCTHONW CHCTEME, B3aUMOCBSI3H YeJI0BEKa, MPUPOIBI
1 00111eCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoii;

I1. 02

— BIAJCHHWE 3HAHUSMU O HauOOJiee BAXKHBIX OTKPBITUAX M JOCTI)KCHUAX B oOJacTu
€CTECTBO3HAHMS, MOBJIMUSABIIMX HA HBOJIOLMIO MPEACTABICHHI O MNPUPOJE, HAa pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIL;

II. 03

— c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh €CTECTBEHHO-HAYYHbBIC 3HAHUS JJII OOBSICHCHUS
OKpY)XaIOIIUX  SIBJICHUH,  COXpaHEHHUs  370pOBbs,  oOecreyeHHs:  0€30MacHOCTU
KU3ZHEIESITEeIIbHOCTH, OepeKHOTO OTHOUIEHUST K  MPHUPOJIE, palMOHAIBHOTO
MIPUPOIONOIIB30BaHNS, & TAK)KE BBIMOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

I1. 04

— chopMHEpPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIE MMO3HAHUS TIPUPOJIBI U CPEACTBAX
W3y4eHUs Meramupa, MakpoMupa M MUKPOMHpPA; BJIAJCHHE IPUEMAaMHU ECTECTBEHHO-
HAyYHBIX HAOJIOJICHUH, OIBITOB, WCCIIECIOBAHUI M OLEHKH JIOCTOBEPHOCTH IMOJIYYEHHBIX
pE3yIbTATOB;

II. 05

— BJIAACHHUC HOHATUMHBIM arnrmapaToM €CTCCTBCHHBIX HAYK, IMO3BOJIAIOIIMUM IMO3HABATH MUD,
Y4aCTBOBATh B JINCKYCCHUSX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOIH30BATh Pa3IMYHbIC
MCTOYHUKH WH(POPMALUU JJISl TIOATOTOBKU COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCS K
coobmienusiM CMU, conepskamuM HaydHYI0 HHGOPMAIIHIO;

I1. 06

- C(bOpMI/IpOBaHHOCTB yMeHI/II\/'I MNOHUMAThb 3HAYUMOCTb CCTCCTBCHHO-HAYYHOI'O 3HAHHUA IJIA
Ka)XJOr0 YeJoBeKa HE3aBHUCHUMO OT €ro mnpodeccHOoHalbHON JesTeNbHOCTH, pa3IuvaTrh
(baKTBI " OLICHKH, CPABHUBATH OLICHOYHLIC BBIBOAbI, BUACTH UX CBA3b C KPUTCPUAMHU OILICHOK
Y CBSI3b KPUTEPUEB C OMPEACICHHON CUCTEMOM IIEHHOCTEH.




2. CTPYKTYPA U COJIEPXKAHUE YYEBHOM JIUCLIUITJINHBI

2.1 O6beM yueOHOM JUCUUIUIMHBI U BUBI yueOHOI paboThl

Bun yueOHOI pabOTEI Obnen

Y P 9acoB

O06Bem o0pa3oBaTeIbLHON HATPY3KH

Bcero yueOHbIX 3aHsATHI 108

B TOM YHCIIE:

TeopeTudeckoe o0ydeHue 83

nabopaTopHbIe 3aHATHUS (€CITH MPETYCMOTPEHO) -
25

MIPAKTUYECKHE 3aHATHS (€CIIH MPETYCMOTPEHO)

KypcoBas paboTa (mpoeKT) (€Cu mperyCMOTPEHO)

KOHTpOJIbHAs paboTa

caMmocTosiTeNbHast paboTa

Koncynbranuu

[IpoMexxyTouHnas arrectauus

dopma TPOMEKYTOUHOU ATTECTALUH — 3a4ET




2.2 TemaTn4yecKkuii IV1aH U coaepkanue ydeOHoi nucuuniauabl OY1b.09 «EcrecTBoO3HAHHE»

HaunmenoBanue pa3aeoB u Coaepixkanue yueOHOro MaTepuajia v (pOpMbl OPraHu3anuu AesATeJbHOCTH Oo0bem | JlocTm:xeHue
TeM o0yyaromuxcs 4yacos pe3yJibTaTa
Du3uka 36
BBenenue Copepxanue yueOHOro MaTepuasa 2 JL.O1- 05,
dusnka — Hayka O Npupoje. EJMHBIA KOHUENIMOHHBIA MOAXOM, €r0 BO3MOKHOCTH H M.01 - 04,
OCHOBBI. I1.01 - 02
[IpakTrueckue 3aHATUS —
CamocrosiTenpHas paboTa 00yJaronuxcs —
Pa3zgen 1. Mexanuka 6
Tema 1.1 CopepxaHne yaeOHOTo MaTepuala J1.O1- 05,
Mexannka Bunel mexanumueckoro aBukeHwus. llepemenieHre CKOpPOCTh MPOMIECHHBIM MyTh U HX 2 M.01-04,
rpaQuKH. I1.01 - 02
Bzaumopeiicteue ten. 3akonsl AuHaMukd Hetorona. Cunbl B mpupone. IlpakTuyeckoe 2
3anaTue Nel
VccrnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUSI OT Macchl Tela
Oueprust u padora. Buasl sneprun. mnynbe. 3aK0H COXpaHEHUs UMITYJIbCAa U SHEPTHUH. 2
KoneGanus 1 BOJIHBI.
CamocrosiTenpbHas paboTa 00yJaronuxcs —
Pa3nea 2. MoJiekyasipaas pusuka. TepmoanHamuka 6
Tema 2.1 CopepxaHue yueOHOro Marepuasa J1.03-04, M
Monekyasipuas pusuka. Ocnosuble nonoxkeHuss MKT u ux ombiTHOe 0o6ocHOBaHue. OcHOBHOE ypaBHeHHEe MKT. 2 02-03, I1. 02-
TepMogunamuka Temneparypa. YpaBHenue Mengeneena - Kimanelipona. M3onpoiiecchsi.. 04
BHyTpeHHSIST Heprus WACalIbHOTO ra3za M CHocoObl M3MEHEHHsS BHYTPEHHEH SHEPTHH. 2
Pabora raza nmpu uzobapHOM pacmuperue. [lepBelii 3aK0H TepMOIUHAMUKHU. AnnabaTHBIN
nporecc
Ucnapenne u xunenue xxkuakoctu ¢ Touku 3peHus MKT. CpoiicTBa XuakocTen u 2
TBEPJBIX TeJ. BiIaxxHOCTh
IIpakTnueckue 3aHsATUS —
CaMocTosTeNbHas paboTa 00yJarOIIHXCS —
Pa3nes 3 DuekTpoagnHaMHuKa 12
Tema 3. 1 | CopepxaHue yueOHOro Marepuasa 6




HaunmenoBanue pa3aeoB u Coaepixkanue yueOHOro MaTepuajia ¥ (pOpMbl OPraHUu3aluu AesATeJbHOCTH O0bem | JlocTmxeHue
TeM o0yyaromuxcs 4yacos pe3yJbTara
DJIeKTPOAMHAMHUKA DNeKTpU3anusl Tel, 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3apsija; JIEKTPUUYECKOE MOJIE; J1.02, M.04,
HanpspkeHHOCTh. 3akoH Kynona [IpoBoIHUKH M TUAJIEKTPUKH B AJIEKTPUYECKOM TTOJIE. I1.04
[locTOsIHHBIN 3neKTpuYecKui TOK, 3akoH Oma uid ydacTKa I€NH, CONPOTHUBIICHUE 2
npoBoaHKKa. PaboTa 1 MOITHOCTH 31eKTprudecKoro Toka. CoelMHeHnEe TPOBOIHUKOB.
ONEKTPUYECKUH TOK B KUAKOCTAX. 3akoHbl Papajes. DIEKTpUUYECKHM TOK B rasax, B
BaKyyMe, B MTOJIYIIPOBOIHHUKAX. 2
MarnuTtHoe moJjie, BEKTOP MarHUTHOM WMHAYKLIHMH, CHUJIOBBIE JIMHUU MAarHUTHOTO IIOJIS.
[TocrosiHHbie MarHUThl. MarHuTHbele cBOMcTBa BemecTBa. Cuiia Amnepa, cuia JlopeHua.
SIBlIeHUE DNEKTPOMAarHUTHOW UHAYKIWH.
[TepemeHHBII TOK. DJIEKTPOMAarHUTHBIC BOTHBL. [IpuHINT paanorencdOHHOM CBSI3H.
WnTepdepennus cera; nudpaxims cBeta. Jlucnepcus cera. 2
[IpakTHueckue 3aHATHS 6
IIpakTnyeckoe 3ansitue Ne2 )
COopka 3JeKTpUYecKOll ey U U3MEPEHUE CUJIBl TOKA M HAIPSDKEHHS Ha €€ Pa3TU4HbIX
y4acTKax.
2
IIpakTnyeckoe 3ansitue Ne3
N3ydenne konebaHuii MaTEMAaTHUECKOTO MAsITHHUKA.
IIpakTnueckoe 3ansaTne Ned )
N3yuenune nntepdepeHnn u Audpakiiuy CBeTa.
CamocrosiTensHast paboTa 00ydaromumxcs —
Pasznea 4. CTpoenne aTomMa U KBAaHTOBasi GU3MKa 4
Tema 4.1 CopepxaHue yaeOHOTro MaTepuaa 4 J1.03-04,
Crpoenne aroma ® KBanToBas mpupoja ceera, potodrddekr, 3akoHsl hpoTodddexra. JlaBnenue ceera. 2 [1.04,
KBaHTOBasi PU3MKA XUMHYECKOE U OHOJIOTHIECKOE JIEHCTBUE CBETA M.02,06




HaunmenoBanue pa3aeoB u Coaepixkanue yueOHOro MaTepuajia ¥ (pOpMbl OPraHUu3aluu AesATeJbHOCTH O0bem | JlocTmxeHue
TeM o0yuawuuxcs 4acoB pe3yJabTara
[Tnanerapuas Mmozens cTpoeHus atroma 1o Pesepdopay. Onbitel Pesepdopaa. IlocTynarer 2
bopa. fIBnenue paqnoakTHBHOCTH
[IpakTrueckue 3aHATUS —
CaMocTosTeNbHas paboTa 00yYaroIINXCS —
Pa3nes 5 DBosaonus Beesennoi 4
CopepxaHue yaeOHOTro MaTepuala 4 J1.O7, M.04,
N . 2 I1.06
Tema 5.1 HebGecnas chepa, e€ anementsl. CTpoeHHE COTHEUHOM cucTeMbl. 3akoHbI Kerutepa.
JBoaouus BeeeHHOM PasButne Becenennoil. OCHOBHBIE 3Talbl pa3BUTHsI HAYYHOM KapTUHBI MHpA. 2
[IpakTrueckue 3aHATUS —
CamocTosTeNbHas paboTa 00yJaroIINXCs —
Copepxanue yaeOHOTro MaTepuala 2
HUrorosoe 3ansiTue
HroroBoe 3ansTre (KOHTpOJIbHAS padoTa )
Xumus 36
BBenenue CopepxaHue yueOHOro Marepuasa 2 JI.O1-05,
XuMuyeckass KapTMHAa MHUpa Kak COCTaBHas 4YacThb €CTECTBEHHO-HAYYHOM KapTHUHBI M.01-04, II.
mupa.Poib XuMUM B JKM3HM COBpeMEHHOro ooOmectBa.llpuMeHeHre JOCTHKEHUM 01-02
COBPEMEHHOM XMMHHU B TYMaHUTApHOHU cepe e TeIbHOCTH 00IEeCTBa. 2
XUMHYECKOe cojepKaHue ydeOHOW aucHuIumHbl «EcTecTBOo3HaHWE» TPU OCBOCHHUH
cnennanbHocted  CIIO  conManbHO-3KOHOMHUYECKOTO M TYMaHMTapHOTO  rnpoduien
po¢eCCHOHAIBHOTO 00pa30BaHUSI.
IIpakTnueckue 3aHsATUS —
CamocrosiTensHast paboTa 00ydaromumxcs —
Paznesn 1 O0uias u Heopranudeckass XuMus 16
Coaeprxanue yueOHOro MaTepuaa 1 .01-05,
[Tpeamet xumun. BemectBo. AToM. Mosnekyna. XuMAYeCKHi 3JIEMEHT U (hOPMBI €ro M.01 -04,
cymecTtBoBanus. IIpocThie U ClI0KHBIE BEIIECTBA. I1.01 02
Tema 1.1 OcHoBHBIE 1

NMOHATUA U 3AKOHBbI XUMHUH

IIpakTnueckue 3aHsATUS

IIpakTnyeckoe 3ansitue Nel
Pacuetsl o xumMuyeckuM popmynam. Pemmenue 3amau

CaMocTosTeNbHas paboTa 00yJaroIIHXCs




HaunmenoBanue pa3aeoB u Coaepixkanue yueOHOro MaTepuajia M (pOpMbl OPraHu3aluy AesATeJbHOCTH Oo0bem | JlocTmxeHue
TeM o0yyaromuxcs 4yacos pe3yJibTaTa
CopepxaHue yaeOHOTro MaTepuaa JL.O1-
Tema 1.2 Ortkpeitue [lepuoguyeckoro 3akoHa. [leproanueckast cucremMa XMMUYECKUX AJIEMEHTOB 05, M.01 —
[Mepuoanueckuii 3aK0H . . Menneneena. 2 04, I1.01 -
u [lepnoanueckasi cucrema 3nauenwne [lepuogndeckoro 3akona u [leproaudeckoit CHCTEMbI XUMUUYECKHUX AJIEMEHTOB 02
xumudecknx diementon 1. | J. M. MenaeneeBa 1is pa3BUTH HAYKU M IOHMMAaHUS XMMUYECKOM KapTUHBI MUpa
. MengeieeBa IIpakTHyeckue 3aHsATUs —
CamocTosTeNnpHas pa60Ta O6y‘laIOI]_II/IXC$I —
Conep:kaHue y4eOHOT0 MaTepuasa 2
KoBasieHTHas cBs3b: HEnoJsipHas U nossipHasd. lonHas cBsi3b. KaTMOHBI M aHMOHBL.
Tema 1.3 Ctpoenue
Meraunueckas cBsi3b. BooponHas CBs3b
BelllecTBa
IIpakTueckue 3aHsATUs —
CamocrosiTensHast paboTa 00ydaromumxcs —
Copep:xxaHue y4e0HOTr0 MaTepuaJja 1 JI1.O1- 05,
Bopa B mpupoze, ObITy, TEXHUKE U Ha MPOoU3BOJCTBE. PU3NUYeCcKre U XUMUYECKHUE CBOICTBA M.01-04,
BOJbl. OmpecHEeHHE BOJbL. ATpEraTHble COCTOSHHUS BOJbI M €€ MEepexXOAbl HU3 OJHOTO I1.01 - 02
arperaTHOroO COCTOSIHUSI B JIPYTOe€.
Tema 1.4 Boaa. PactBopnl [IpakTHueckue 3aHATHS 1
IIpakTnyeckoe 3ansitue Ne2
[IpuroroBnenue cycreH3uu kapOonara kanbius. [lomyuenue smynbcuu. O3HAKOMIICHHE
CO CBOMCTBaMH JIUCIIEPCHBIX CHCTEM.
CamocrosiTensHast paboTa 00yJaromumxcs —
Copep:xxaHue y4e0HOIr0 MaTepuaJja 2 JI1.O1- 05,
Tema 1.5 ITonsaTHEe 0 XMMHUYECKON peaknu. TUIIBI XUMHUYECKUX peakiuii. CKOpOCTh peaKkIuu M.01-04,
) 1 (hakTOpPHI, OT KOTOPHIX OHA 3aBUCHT. I1.01 -02
XuMHYeCKHe peakuuu
[IpakTrueckue 3aHATUS —
CamocTosTeNbHas paboTa 00yJaroIIHXCs —
Tema 1.6 Coaepixkanue yueOHOro MaTepuajia 1 JI.O1- 05,
’ Krnaccudukarusi HEOpraHU4YECKUX COSIHMHEHUM W uX cBoicTBa. OKCHIBI, KHUCJIOTHI, M.01-04,
Knaccupurxanus
OCHOBAaHMSI, COITH 11.01 - 02
HEOPraHN4eCKHX

COECIUHEHMI U UX CBOMCTBA

ITonsaTtue o ruaponuse coneil. Cpena BOJHBIX PACTBOPOB COJIEH: KHUCHasl, HEUTpaJbHasl,
uiesioyHas. Bonopoaneiit nokazarens pH pactBopa.
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HaunmenoBanue pa3aeoB u Coaepixkanue yueOHOro MaTepuajia M (pOpMbl OPraHu3aluy AesATeJbHOCTH Oo0bem | JlocTmxeHue
TeM o0yyaromuxcs 4yacos pe3yJbTara
[IpakTrueckue 3aHATUS 1
IIpakTnyeckoe 3ansitue Ne3
Omnpenenenue pH pactBopa colieit
CamocrosiTenbHas paboTa 00yJaronuxcs —
Conepxanue yueOHOro Marepuaja 1 JL.O1- 05,
Mertamner. O6mue puznuecKkue 1 XMMUYeCKUe CBOWCTBA METAIIJIOB M.01 - 04,
Hemeranner. OOmiass xapakTepUCTHKA TIJIABHBIX MHOATPYNI HEMETANIOB Ha MpUMeEpe I1.01 -02
raJIoreHOB.
Baxueine coeauHEHUs METaUIOB U HEMETAUIOB B IPUPOAE M  XO3AWCTBEHHOU
Tema 1.7 MeTtayuibl 1 JEATEIbHOCTH YEIOBEKA.
HeMeTaJlJIbl [IpakTHyeckue 3aHATUS 3
IIpakTnueckoe 3ansaTne Ned
XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX coeMHeHu B cBeTe TO/]
IIpakTnueckoe 3anaTHe NeS
BzaumopeiicTBre METaII0B ¢ paCTBOPAMU KUCIIOT U COJICH
CamocrosiTensHast paboTa 00ydarommxcs —
Paznea 2 Oprannyeckasi XuMus 8
Tema 2.1 OcHoBHBIE Conepaxanue yueOHOro MaTepuaia 2 J1.01- 05,
NOHSATHS Opranuveckoid | OCHOBHBIE IIOJOXKEHUS TEOPUU CTPOCHHS OPraHUYECKUX COEAMHEHUH. YTJIEBOIOPOIBI. M.0I - 04,
XHMHUH [IpenenbHble W HENpeAeNbHBIC yrieBojopoabl. Peakmus mommmepusarnuu. [Ipupogabie I1.01 - 02
1 TEOPHS CTPOCHUS MCTOYHUKHU YIVIEBOAOPOJOB. YTJIEBOAOPO/bl KAK OCHOBA MEXAYHAPOIHOTO COTPYIHUYECTBA
OpPraHMYecKux U BaxHeHmuit uctoyHuk (opmupoBanus Owmxera PO .MHorooOpasue opraHuyeckux
coenuHeHuii. Tema 2.2 coenuHeHui. IlonsaTue nzomepuu.
YriaeBoaopoabl U UX IIpakTHueckue 3aHsATUS —
npHUpoaHbIe HCTOYHMKH | CamocTosiTeNbHAs paboTa 00yUYaIoIMXCsl -
Coneprkanne yaeOHOro MaTepuaa 2 JL.O1- 05,
Tema 2.3 Kucnoponaconepxkamue opranudyeckue BemiecTBa. [IpeactaBuTenu KuCIOPOACOIAEPIKALIUX M.01 -04,
OPraHWYECKUX COCAVMHEHUN: METHJIOBBII M JTWIOBBIM CIUPTHL, TJIMIEPUH, YKCYCHas I1.01 - 02
Kucaopoacogepxamme

OPraHu4YeCKue COCIUHCHUSA

kucnoTa. JKUphl Kak CIOXKHBIC dPUPEI.
YreBoibl: TII0K03a, KpaxMal, MeJUTI0J103a

[IpakTrueckue 3aHATUS
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HaunmenoBanue pa3aeoB u
TeM

Conepxanue yueOHOro Marepuaja u popMbl OpraHu3aluM JesiTeJJbHOCTH
00y4arouuxcs

O0nLeM
4acoB

JlocTm:kenune
pe3yJabTara

CamocrosTenbHas paboTa 00y4aronmxcs

Tema 2.4
A3oTcoaepxaiue
OpraHuvecKue coeIMHeHUs
MoammepsI

ConeprkaHuie yueOHOTO MaTepraia

A3oTconepkaliie OpraHnuecKue COeAMHCHNS. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
ouonornyeckas GyHkius OenkoB. KauecTBeHHast peakiius Ha TIUIepUH. L[BeTHBIC peakiyu
OEJIKOB.

[lmactmaccel u BonokHa. [ToHsTHE 0 MUIacTMaccax U XMMUYECKUX BOJIOKHax. HarypanbHele,
CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

JI.01- 05,
M.01 - 04,
I1.01 - 02

[IpakTrueckue 3aHATUS

IIpakTnueckoe 3ansaTHe Ne6
WNnentndukanys opraHndecKnXx CoeAMHEHUHN

CamocrosTenbHas paboTa 00y4aronmxcs

Pa3zgen 3 XumMus ¥ :KU3HL

=]

Tema 3.1 Xumusa n
OpPraHu3M YeJIOBEeKa

Conepxanue yueOHOTO MaTepuaia

XUMUS W OpPraHu3M 4YeJloBeKa. XHUMHYECKHE AJIEMEHTHI
Oprannueckue u HeopraHudeckue BemiectBa. (OCHOBHbBIE
COCTMHECHUS: OCJIKH, YTIICBOJIBI, )KUPbI, BATAMUHBI..

B OpraHu3Me 4eJOBEKa.
JKU3HEHHO Heo0XOoauMbIe

VYrneBoapl — TJIABHBIA HMCTOYHUK DJHEPTUM OpraHu3Ma. Ponp KUpPOB B OpraHusMe.
XOJIECTEpUH U €T0 POJIb B 3[I0POBHE YETIOBEKA.

MuHepanpHble BEIIeCTBa B MPOJIYKTaX MUTaHMs, MUIIEBbie qo0aBku. COanaHCHpOBaHHOE
IIATAaHUE.

IIpakTnueckue 3aHsATUS

CamocrosTenbHas paboTa 00y4aronmxcs

Tema 3.2 Xumus B ObITY

ConeprkaHuie yueOHOTO MaTepraa

Xumus B 0biTy. Bona. KauectBo BoJblI.

Moromue n uuctamue cpeacTtBa. [IpaBuna OGe3omacHoOi pabOTHI CO CpeacTBaMH OBITOBOM
XUMHUHU

IIpakTHueckue 3aHsATUS

CamocrosTenbHas paboTa 00y4aonmxcs

JI.O1- 05,
M.01-04,
I1.01 - 02

HTorosoe 3ansTue

Conepkanue yueOHOTO MaTepuaia

HroroBoe 3ansTre (KOHTPOJIbHAS padoTa )

JI.01- 05,
M.01 - 04,
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HaunmenoBanue pa3aeoB u Coaepixkanue yueOHOro MaTepuajia M (pOpMbl OPraHu3aluy AesATeJbHOCTH Oo0bem | JlocTmxeHue
TeM o0yyaromuxcs 4yacos pe3yJbTara
I1.01 - 02
buoJaorus 36
Coneprkanne yaeOHOro MaTepuaa 2 JL.O1- 05,
OObexT u3yueHHs: OMOJNIOTUM — >KMBas Mpupoja. [Ipu3HaKu >KMBBIX OpPraHW3MOB U HUX M.01-04,
MHOTO00pa3ue. YpoBHEBasi OPraHU3allnsl )KUBOW MIPUPOJIBI U IBOIIONKA. MeToabl TO3HAHUS I1.01 - 02
Beenenne XKHUBOU mpupoasl. OOIIMEe 3aKOHOMEpHOCTH Ouonoruu. Ponp Ouonoruu B (opMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA U MPAKTUYECKON JAEATETbHOCTH JIIOICH.
3HaueHue OWOJOTMM TIPU OCBOCHHHM TpPOPeccHii ¥  CHEHATbHOCTEH  CpPEIHEro
po¢eCCHOHAIBHOTO 00pa30BaHUSI.
Pa3znen 1 YueHHe 0 KJIeTKe 6
Copepxanue yaeOHOTr0o MaTepuaa 4 J1.O1- 05,
Xumuueckasi opranuzanus kieTku. Kinetka — snemMeHTapHast )KMBasi CUCTEMa U OCHOBHAs M.01 -04,
CTPYKTYpHO-(pYHKIIMOHAIBbHAS IUHHUIIA BCEX )KUBBIX OpraHu3MoB. Kparkas ucropus I1.01 - 02
U3YYEHUS KIIETKU.
Xumuueckasi opranuzaius kjaeTkd. OpraHndeckue 1 HeOpraHM4ecKre BeIeCTBa KIETKU U
JKUBBIX OpraHu3MoB. benku, yrieBo/pl, IUMH b, HYKJIEHHOBBIE KUCIOTHI U UX POJIb B
KJIETKE.
Ctpoenue u ¢pyHkiuu kinetku. [IpokapuoTnueckue u 3yKapuoTudeckue KieTku. Bupycsl kak
HEKJIeTOYHas popMa >KU3HH U uX 3HaueHue. boprOa ¢ BupycHbiMu 3aboneBanusimu (CITA /]
u np.) lurtonnasma u kinetoyHas memOpana. OpraHOW[bI KJIETKH.
Tema 1.1 YueHue o KjieTke " v
OOMeH BelecTB U MpeBpallleHrue YHeprun B KieTke. [Inactnyeckuii u sHepreTHdecKuit
oOMeH.
Crtpoenue u ¢pynkiun xpomocoM. JIHK — HocuTens HaciencTBEHHON HHGOPMAITUH.
Pemmukamus [IHK. I'en. I'enerundeckwmit koa. buocuaTes Oenka
JKvzaennslil uk kinetku. Knetku u ux pasHoodpa3re B MHOTOKJIIETOYHOM OpPTraHu3Me.
HuddepenunpoBka kiaeTok. KieTounas Teopusi CTpO€HUs OpPraHU3MOB.
Muto3. [lutoxknnes
IIpakTHueckue 3aHsATUS 2 JL.O1- 05,
IIpakTnueckoe 3anaTne Nel M.01-04,
Habnronenue kieTok pacTeHUH M )KMBOTHBIX TOJT MUKPOCKOIIOM Ha TOTOBBIX I1.01 - 02
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HaunmenoBanue pa3aeoB u
TeM

Conepxanue yueOHOro Marepuaja u popMbl OpraHu3aluM JesiTeJJbHOCTH
00y4arouuxcs

O0nLeM
4acoB

JlocTm:kenune
pe3yjabTara

MUKpOIIpenaparax, Ux ONUCaHHeE.

IIpakTnueckoe 3ansiTue Ne2
CpaBHEHUE CTPOEHUS KJIETOK PaCTEHUH U )KUBOTHBIX IO TOTOBBIM MUKpPOIIpENaparam.

CamocrosTenbHas paboTa 00yJaronmxcs

Paznea 2 Opranusm. Pa3MHoOKeHHe 1 MHAUBHUAYAJIbHOE PA3BUTHE OPraHNU3MOB

Tema 2.1 Opranusm.
Pa3mHoxeHHE U
HHAUBUIYAJbHOE pa3BUTHE
OPraHu3MOB

Coaep:xaHue yueOHOro MaTepuaJia

Pa3zmuoxxenune opraan3zMoB. Opranu3m — eauHoe 1esioe. MHOrooOpa3rue OpraHu3MoB.
PasmHOeHne — Ba)kHEIIee CBOMCTBO )XKUBBIX opraHu3MoB. [lomoBoe u Gecrionoe
pasmHokeHne. Metio3. O6pa3oBaHUE MOJTOBBIX KJIETOK H OIJIOJIOTBOPECHHE.
WnauBuayanbHOe pa3BUTHE OpraHn3Ma. DMOPHOHAIBHBIN 3Tal oHToreHe3a. OCHOBHBIE
cTaauu 3MOpuoHanbHOro pa3Butus. Opranorenes. IlocTamMOproHaIbHOE pa3BUTHE

CX0acTBO 3apObIIIel IPEACTaBUTENEH pa3HBIX IPYII NO3BOHOYHBIX KaK CBUAETEIBCTBO UX
ABOJIIOLIMOHHOTO poACTBa. [IprunHbI HapylIEHUH B pa3BUTUU OPraHU3MOB.
WNuauBunyanbHOE pa3BUTHE YenoBeka. PenpoayktuBHoe 310poBbe. [locneacTsust BIusHusS
QJIKOT0JIs1, HHKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arpsA3HEHUS CPE/Ibl HA Pa3BUTHE YEIOBEKA.

JI.01- 05,
M.01 - 04,
I1.01 - 02

IIpakTnueckue 3aHsATUS

IIpakTnueckoe 3ansiTue Ne3
BrisiBiIeHue 1 onricaHNe IPU3HAKOB CXO/CTBA 3apO/BIIICH YeTI0BeKa U APYTHX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO MX 3BOJIIOIIMOHHOTO POJICTBA

CamocrosiTenpbHas paboTa 00yJaronuxcs

Pa3znen 3 OcHOBEBI T€eHETHKH U CeJIEKITHN

Tema 3.1 OcHOBEI
TeHEeTHKHU U CeJIeKI MU

Conep:kanue y4eOHOTr0 MaTepuasa

OCHOBBI yueHHUs O HACJIEICTBEHHOCTH U U3MEHYMBOCTH. [ eHeTHKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3BMEHYMBOCTU OpraHu3mMoB. I'. Menaens —
OCHOBOIIOJIO’KHUK T€HETUKU. | 'eHeThuueckasi TepMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI T€HETHUKH,
yctaHoBieHHbIe . MenneneM. MoHOrnOpuaHOE M AUTHOPUIHOE CKPEIIUBAaHUE
XpOMOCOMHas TEOPHS HACIEACTBEHHOCTU. B3anmoaeiicTere reHoB. ['eHeTuka noia.
CuerieHHOE C ITOJIOM HacjienoBaHue. 3HaYCHHUE TCHETHKH JIJISI CEJIEKIIUM M MSIUIIHHEL.
Hacnencrennbie 00JIe3HN YeNIOBEKA, MX MPUYMHBI U TPO(UITAKTHKA

3aKOHOM€pHOCTI/I N3MCHYHNBOCTH. HaCHGI[CTBeHHaH, WX T'CHOTUIINYCCKAsA, U3MCHYUBOCTBD.

JI.O1- 05,
M.01-04,
I1.01 - 02
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HaunmenoBanue pa3aeoB u
TeM

Conepxanue yueOHOro Marepuaja u popMbl OpraHu3aluM JesiTeJJbHOCTH
00y4arouuxcs

O0nLeM
4acoB

JlocTm:kenune
pe3yjabTara

MoaudukaoHHasi, WM HeHACIeICTBEHHAs, U3MEHYMBOCTh. | eHeTHKa YenoBeKa.
['enernka n MmeaunHa. MaTtepuaibHbIE OCHOBBI HACJIEACTBEHHOCTH U U3MEHUYHUBOCTH.
I'enetuka u 3BoMOLMOHHAs Teopus. ['eHeTnka nonyJsauuin

OCHOBBI CEIIEKITNU PaCTCHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. [ €HeTHKa — TeopeThuecKas
OCHOBa cesieKIKi. OJOMalTHUBAaHUE )KUBOTHBIX U BBIPALUBAHUE KYJIbTYPHBIX PACTEHUN —
HaYaJIbHBIE dTANbl CEJICKIIMT

VYuenue H. 1. BaBuiosa o 1ieHTpax MHOr00Opa3us U MPOUCXOKIACHHUS KYJIbTYpHBIX
pactrenuii. OCHOBHBIE METOJbI CEJICKIMH: THOPHAM3AIUs U UCKYCCTBEHHBIM OTOOD

OCHOBHBIE TOCTH)KEHUS COBPEMEHHOM CENEKLNHU KYJIbTYPHBIX PACTEHUH, TOMAIIHUX
JKUBOTHBIX I MHUKPOOPTaHU3MOB.

BI/IOTCXHOHOFHSI, €C NOCTHUIKCHUS U NICPCIICKTUBLI Pa3BUTHS. 9TI/I‘ICCKI/IG ACIICKThI HCKOTOPBIX
TOCTHXKEHUH B OMOoTexHOJMOTMH. KIIOHNpOBaHME )KMBOTHBIX (TIPOOJIEMBI KIIOHHPOBAHUS
YeJI0BEKa)

IIpakTnueckue 3aHsATUS

IIpakTnueckoe 3ansaTne Ned
CocraBieHre MPOCTEUINX CXEM MOHOTHOPUIHOTO U JUTHUOPUIHOTO CKPEIIMBAHUS.
Perrenue reneTuueckux 3amad

IIpakTHyeckoe 3anaTHE NS
AHann3 GEeHOTHUIMYECKON N3MEHUYNBOCTH

IIpakTnueckoe 3anaTne Ne6
BrisiBiIeHHEe MyTareHOB B OKpY’Karoleil cpezie 1 KOCBEHHAs OLIEHKa BO3MOKHOTO HX
BJIMHUS HAa OpTaHU3M

JI.O1- 05,
M.01-04,
I1.01 - 02

CamocrosiTenpbHas paboTa 00yJaronuxcs

Pa3nea 4 Ilpoucxoxaenne u

a3BHTHE KU3HM HA 3emuie. DBOJIOLMOHHOE YUEHHUE

Tema 4.1 Ilpoucxo:xxaenue
U pa3sBUTHE )KU3HH HA
3emuie. JBOJIIOIIHOHHOE
ydeHue

Conep:kaHue y4eOHOI0 MaTepuasa

Hponcxoxcz[eHHe 1 HAaYAJIbHBIC 3TAIlbl PA3BUTHA )KU3HU HA 3emite. I'umoresnl
MPOUCXOXKICHUS KU3HU.

I/I3yquHe OCHOBHBIX 3aKOHOMepHOCTeﬁ BO3HUKHOBCHMUS, Pa3BUTUA U CYIIICCTBOBAHUSA KU3HU
Ha 3emuie. Y CII0’)KHEHHE KUBBIX OPraHU3MOB B IPOIIECCE IBOMIOIMU. MHOrooOpa3ue KHUBOTO
MUpa Ha 3emMJe MU COBPEMEHHas €ro OpraHu3alusl.

Hcropust pa3BUTHS SBOTIONMOHHBIX uel. 3Hauenue padot K. Jlunnes, XK. b. Jlamapka B

JI.O1- 05,
M.01-04,
I1.01 - 02
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HaunmenoBanue pa3aeoB u
TeM

Conepxanue yueOHOro Marepuaja u popMbl OpraHu3aluM JesiTeJJbHOCTH
00y4arouuxcs

O0nLeM
4acoB

JlocTm:kenune
pe3yjabTara

Pa3BUTHUHU HBOJIIOIIMOHHBIX HIeH B Orosoruu. DBomtoiinonHoe yaenue Y. JlapeuHa.
EcrecTBennsbIit 0T00p. Pob 3BOIIOIIMOHHOTO YUeHUsS B (POPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

MuxkposBostonust 1 Makpo3Bostonns. Konuenmus Buaa, ero kputepuu. [omymsuus —
CTPYKTYpHAasi €IMHULIA BUJIa U SBOJIOLUU. JIBUKYIIME CUIIbI 3BOMIOUUUA. CHHTETHYECKas
TEOPHSI DBOJTIOIIHIH.

MuxposBodtonust. CoBpeMeHHbIe npecTaBieHus o BunoodpazoBanuu (C. C. YeTBepuKOB,
N. 1. llImansraysen).

MakposBomtonus. JlokazaTreabCTBa 3BOIIOLHUH.

CoxpaHeHue OMOJOTHYECKOT0 MHOT000pa3us Kak OCHOBA YCTOMYMBOCTH OMOC(hEPHI U
MPOTPECCUBHOTO €€ pa3BUTHs. [[pUUnHbBI BRBIMUpPAHUS BUOB.

OCHOBHBIE HaIIPaBJICHUS YBOJIOIMOHHOTO Mporpecca. buomorudeckuii mporpecc u
OMOJIOTUYECKHI perpecc

IIpakTnueckue 3aHsATUS

IIpakTnueckoe 3ansaTue Ne7
[IpucnocoGaeHne opraHu3MOB K pa3HbIM cpefilaM 0OuTaHus (BOIHOMN, HA3€MHO-BO3TYIIIHOM,
MTOYBEHHOM)

JI.O1- 05,
M.01-04,
I1.01 - 02

CamocrosTenbHas paboTa 00y4aronmxcs

Pasznea S IlpouncxoxaeHue yejioBeka

Tema 5.1 IIpoucxoxaenue
JeJ0BeKa

Conep:xanue yueOHOro MaTepuaJia

AHTpomnorenes. IBoonus NpuMaToB. COBPEMEHHBIE TUIOTE3bI O MPOUCXO0KACHUU
YeJI0BEKA.

Jloka3zaTenbcTBa POJCTBA YEIOBEKa C MICKOMUTAIOIIUMHU KUBOTHBIMH. DTaIlbl 3BOJIIOLUU
YeJI0BEKA.

UYenoseueckue pacsl. POICTBO 1 €AMHCTBO MPOUCXOKIEHUS YeIoBeUeCKuX pac. Kputnka
pacusma.

JI.0O1- 05,
M.01 - 04,
I1.01 - 02

IIpakTnueckue 3aHsATUS

IIpakTnueckoe 3ansaTHe Ne8
AHanu3 ¥ OlIeHKA PA3IMYHBIX TUIIOTE3 TPOMCXOXKICHUS YEIOBEKa

JI.O1- 05,
M.01-04,
I1.01 - 02

CamocrosiTenbHas paboTa 00yJaronuxcs
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HaunmenoBanue pa3aeoB u
TeM

Conepxanue yueOHOro Marepuaja u popMbl OpraHu3aluM JesiTeJJbHOCTH
00y4arouuxcs

O0nLeM
4acoB

JlocTm:kenune
pe3yjabTara

Pa3zgen 6 OCHOBBI DKOJOTHA

Tema 6.1 OcHOBEI
JIKOJIOTHH.

Conep:kaHue y4eOHOIr0 MaTepuasa

DKoJorusi — Hayka 0 B3aUMOOTHOIIICHUSX OPTaHU3MOB MEXTy COOON U OKpYyKaroIei
cpenoif. Dxonmornyeckue GakTopbl, UX 3HAUEHUE B )KMU3HU OPTaHHU3MOB.

Okonoruyeckue cucreMsl. BuoBas u npocTpaHCTBEHHAsI CTPYKTypa skocucTteM. [lumessie
CBSI3H, KPYTOBOPOT BEILECTB U MPEBpaIlleHuEe YJHEPTHH B SKOCUCTEMAaX

MC)KBI/I,Z[OBBIG B3aMMOOTHOIICHHUA B 9KOCUCTEMC. KOHKYPCHIIUS, CI/IM6I/103, XUIIMHUYCCTBO,
napa3utusM. [[puunHbl yCTOMYMBOCTH U CMEHBI 3KkocucteM. Cykueccuu. MCKycCTBEHHBbIE
coo011ecTBa — arpo3KOCUCTEMbI U YPOOIKOCHCTEMBI.

buocdepa — rmobanpHas skocucrema. Yuenue B. 1. Bepnaackoro o 6uochepe. Ponb
JKUBBIX OpraHu3MoB B Onocdepe. buomacca.

buocdepa n yenosek. Mzamenenus B 6nocdepe. [locnencTpus AesITEIPHOCTA YEIOBEKa B
OKpYKarollen cpere.

DKOJIOTHUs KaK TeOpeTHUecKasi OCHOBA PAl[MOHATILHOTO MPUPOAOIIOIB30BAHUS U OXPAHbI
npupozsl. Hoocdepa. [IpaBuia noBeaeHus moiei B OKpYKaoILIEeH MPUPOTHON Cpee.
bepexHoe oTHOIIEHHE K OMOJIOTHYECKUM 00BEKTaM (PaCTECHUSM 1 KUBOTHBIM M HX
coolmiecTBaM) U UX OXpaHa

JI.O1- 05,
M.01-04,
I1.01 - 02

IIpakTnueckue 3aHsATUs

IIpakTnyeckoe 3ansitue Ne9
Onucanue aHTPONOTeHHBIX H3MEHEHUI B €CTECTBEHHBIX NMPUPOIHBIX JaHImadTax cBoeH
MECTHOCTHU

IIpakTnueckoe 3ansaTue NelQ
Onucanne U MPaKTHIECKOE CO3/ITaHNE NCKYCCTBEHHOM 9KOCHCTEMBI (ITPECHOBOIHBIN
akBapuyM). Perienue sKoJ10ruuecKux 3aaad

JI.O1- 05,
M.01 -04,
I1.01 - 02

CamocrosiTenpbHas paboTa 00yJaronuxcs

Pa3znen 7 buonuka

[SS]

Tema 7.1 Buonuka

Conep:kanue y4eOHOTr0 MaTepuasa

Buonnka kak 0HO U3 HapaBJIeHUN OUOJIOTUHU U KHOepHETHKH. PaccMoTpeHre OMOHMKON
ocobeHHocTel MOp(o-HU3NOIOTHIECKON OpraHN3alUN KUBBIX OPTAaHU3MOB U UX
UCTIOJIb30BAHUS JIJISl CO3aHUsI COBEPIICHHBIX TEXHUUYECKUX CUCTEM U YCTPOMCTB O
AQHAJIOTHUH C )KMBBIMU cUcTeMaMHU. [IpMHIIMITBI ¥ TPUMEPBI UCTIONH30BAHMS B X03HCTBEHHOM

JI.O1- 05,
M.01-04,
I1.01 - 02
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HaumeHoBaHMe pa3aeioB U Coaepixkanue yueOHOro MaTepuajia M (pOpMbl OPraHu3aluy AesATeJbHOCTH Oo0bem | JlocTmxeHue
TeM o0y4yaromuxcs 4acoB | pe3yJbTaTa
JeSITeTIbHOCTH JI10iel MOp(O-PYHKIIMOHATIBHBIX YePT OPTaHU3aLMU PACTEHUHN M KUBOTHBIX
IIpakTHueckue 3aHsATUs —
CamocrosTenbHas paboTa 00y4aronmxcs —
JAnddepeHnupoBaHHbIH 32a4ET —
Bcero 108
HTroro 108

18




3 YCJIOBMS PEAJIM3ALIAY ITPOI'PAMMbI YUYEBHOM JIUCLIUITINHbI

3.1 Jlns peanuzamuu mporpamMmbl yaeOHOW mucHHMIUIMHBI «EcTecTBO3HaHUE» WMeeTcs
y4eOHbI KaOMHET, e YUTAIOTCS TUCIHUILIMHBI OMOJIOTHS U MUKPOOHUOJIOTHSI.
O6opynoBaHue yueOHOTO KaOHUHETa:
— pabouue CTOJIBI U CTYJIBS ISl CTYJICHTOB;
— pabouuii CTOJ M CTYJ ISl IPETIOAaBaTENS;
—  KJIacCHas J0CKa.
B cocTtaB yueOHO-METOIUUECKOTO0 U MaTepUAIbHO-TEXHUYECKOTO 00eCieueH s IPOTpPaMMBI
y4eOHO IucHUIUTMHBL «bromorus» BXOIAT:
—  KOMIUIEKT y4eOHO-METOINYECKON JTUTEPATYPHI;
—  HarasgAHble  TMOCOOMS  (KOMIUIGKTHI  y4eOHBIX TaONuI[, IUTAKaTOB, IOPTPETOB
BBIJJAIONINXCSI  YYCHBIX, WJUTIOCTPUPYIONIHE OWOJIOTHYECKHE TMPOIECChl, MOICIH,
MYJISDKA M MAKPOTIpETapaTbl OMOJIOTHUECKUX 00BEKTOB U JIp.);
—  y4eOHO-METOJIMYECKUN KOMILIEKC;
— HOP (npe3enrtarnumn).
TexHUYecKne cpeicTBa O0YICHUS:
—  KOMITBIOTED;
—  KOMIUICKT 00yJaromux BU1e0(hUILMOB.

3.2 UndopmanroHHoe obecrieueHue peaan3aiy MporpaMmbl
3.2.1 OcHOBHBIC UCTOYHHUKH (TICYATHBIC U3/TAHHS)

OCHOBHBIE UCTOUYHUKU:

bensesa JI.K OOmiast Guonorus: ydeOHUK JJIs CTyA. o0pa3oBar. YUPEKISHUH cpell. mpod.
obpazoBanus/ M.: U3narenbckuit meHTp «Akamemus», 2013. — 268 c.

KoncrantunoB B.M. OGmias 6uonorust: y4eOHUK ISl CTY. 00pa3oBaT. YUPEKICHUH Cpesl.
npod. obpazosanus/ M.: U3narenbckuii neHTp «Akagemus», 2013. — 256 c.

MamonToB C. I'., 3axapoB B. b., Koznosa T. A. Ob6mas 6uonorus 10-11 xmacc. — M.,
2012.

I'abpuensn O. C., OctpoymoB U. I'. Xumus ans npodeccuii ¥ crienuaibHOCTEH COIMaIbHO-
SKOHOMHYECKOTO M TYMaHUTAPHOTO Mpoduieil: yueOHUK I CTYA. YUPEKIeHU cpen. mpod. oo-
pazoBanusi. — M., 2014.

INa6puensu O.C. Xumus. [Ipaktukym: yaed. mocodue. — M., 2014.

I'a6bpuensn O.C. u ap. Xumus. TecTbl, 3a7auu U ynpaxHeHus: yueo. mocooue. — M., 2014.

INa6puensu O.C. Xumus. [locobue mns moaroroBku k EI'D: yued. mocodbue. — M., 2014.

Epoxun FO. M. Xumus: 3agaun u ynpaxkHeHus: yueO. mocoOue A CTyHA. YUpexaeHui
cpen. mpod. obpazoanusi. — M., 2014.

Epoxun HO. M. COOpHHK TeCTOBBIX 3aJaHMi MO XHMHUHU: yued. mocobue i CTyI.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2014.

XUMUS: 3TEKTPOHHBIA yueOHO-MeTOMUecKuil KoMIuiekc. — M., 2014.
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3.2.2 JJiIeKTpOHHbIE U31aHus (pecypchl)

https://vk.com/vpoiskeznany - «B IOHCKe 3HaHHUI»

https:/interneturok.ru/ - «bUOIMOTEKA BUIEO YPOKOBY

https://uchi.ru/ - «J[ucTanmonHOE OOy4YeHHE HA YUu.py»
https://infourok.ru/videouroki - «H(}pOypoK. becriaTHbie BUIEO YPOKIY

3.2.3 JlonoTHUTEJIbHbIE HCTOYHUKH (MeYaTHbIE U3IAHUA)

1 Tamenmepun M.B. Dxonormdeckre OCHOBBI IMPUPOMOINOJIB30BAHUSA: YUCOHUK.

NH®PA-M, 2015

lansnepun M.B. Dkonorus: YueOnuk. M.: THOPA-M, 2014
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU JIMCIIATIJIMHBI

Pe3yabTarsl 00yyeHus

DopMbI U METOABI
OIIEHKH

PU3UKA

BBenenue

- Pa3BuTue criocoOHOCTElH SICHO M TOUHO M3J1araTh CBOU MBICIIH,
JIOTUYECKH 00OOCHOBBIBATH CBOIO TOUKY 3PEHHUSI, BOCTIPUHUMATH U
aHAIM3UPOBATH MHEHHS COOECETHUKOB, MPU3HABASI IPABO JIPYTOTO
YyeJIoBeKa Ha HHOS MHEHHE.

- [IpuBeieHue NpuMepoB BIUSHUSA OTKPHITUH B (PU3HKE HA IPOTpecc
B TEXHUKE U TEXHOJIOTHH IMPOU3BOJICTBA

1 Mexanuka

- O3HakomyIcHHE €O  cmoco0amu
JIBIDKEHHSI, OCHOBHOM 3a7adeil MEXaHHKH.

- I3yyeHne  OCHOBHBIX  (PU3UYECKUX
MepeMEIICHHS, CKOPOCTH, YCKOPEHHS.

- Ha6.HIO,Z[€HI/I€ OTHOCUTCIBbHOCTHU MECXAaHHUYCCKOTI'O
DopMyJIHPOBAHUE 3aKOHA CIIOKEHUS] CKOPOCTEH.

- UccnenoBanne paBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO ABMKCHUS (Ha
npuMepe CBOOOIHOTO TAJACHHS TEJT) U PABHOMEPHOTO JIBH)KCHHS Tella 10

OIMUCaHUusA MEXaHHYCCKOT'O

BCINYNH KHMHCMAaTUKH:

JIBHKCHUS.

OKPY>KHOCTH.
- [loaumanue  cMmbICIa  OCHOBHBIX  (DM3MYECKHUX  BEJIMYUH,
XapaKTEePU3YIOLIUX PABHOMEPHOE ABUKEHUE Tela M0 OKPY>KHOCTH

- [lonumanue  cmpicia TakuxX  (QU3HMYECKUX  MOJENeH,  Kak

MaTepuaibHas TOUKa, MHEpPIMaJIbHas CUCTEMA OTCUETA.

- 3mepenne macchl Tena pasdIuyHbIME crioco0amu. M3mepenue cu
B3aMMOJCHCTBUS Tel. BpluncieHne 3HaueHUsT YCKOPEHUs Tel 110
M3BECTHBIM 3HAYECHUAM JCHCTBYIOIIUX CHII M MACC TEIL.

- YMeHue pa3nuyath CHIy TsDKecTH W Bec Tena. OObsiCHeHHEe u
IIPUBEICHNE IPUMEPOB SBJICHUS HEBECOMOCTH.

- [IpumMeHeHne OCHOBHBIX MOHATUHN, (OPMYN M 3aKOHOB JUHAMUKHU K
PELICHHUIO 33134

- OObsicHEHHE PEaKTHMBHOTO JIBIDKEHHS Ha OCHOBE 3aKOHa
COXpaHEHHs UMITyJbca. I [puMeHeHne 3akoHa COXpaHEHUs UMITYJIbCa JUIs
BBIYKCIICHHUS] U3MEHEHHUI CKOPOCTEH TeJI IIPU UX B3aUMOICHCTBUSAX.

- Beruncnenne paboThl CUI M M3MEHEHUS KHHETHUYECKOW SHEpruu
Tena.

- Bpluncnenne NOTEHIMANbHOW JHEPIHMHM Tl B TPaBUTALMOHHOM
oJIe.

- XapaKkTepuCTHKa IPOU3BOJUTEIBHOCTH MAIMH W JBUTATEled C
MICII0JIb30BAaHUEM IIOHATHS MOIIHOCTH

2 OCHOBBI MOJIEKYJISIPHOM (PM3MKH U TEPMOAMHAMUKHU

- @opmyIHpOBaHUE OCHOBHBIX MOJI0KEHU N MOJIEKYJISIPHO-
KHMHETHUYECKON Teopuu. BrinoiHeHre SKCIIEPUMEHTOB, CIY>KaluX

- 000CHOBaHHEM MOJIEKYJISIPHO-KMHETUYeCcKoi Teopun. Habmonenue
OpOYHOBCKOTO JIBUKEHUS U SIBICHUS TUPPY3UH.

- Onpenenenre mapamMeTpoB BeUIECTBAa B ra3000pa3HOM COCTOSTHUU

Texkyuuii KOHTPOJIb:

— TNHUCHhMEHHBII/YCTHBIN
OIIpOC;

— TECTUPOBAHHUE;

— OIICHKA pEe3yJbTaToB
CaMOCTOSITEIBHOM
paboTsl (mokIamos,
pedeparos,
TEOPETUYECKON  YacTh
IIPOEKTOB, y4eOHBIX
WCCJICIOBAaHUH | T.]I.)

— OKCIEpTHasd OLCHKa

JIEMOHCTPUPYEMBIX
YMGHHﬁ, BBIITOJIHACMBIX
JIEHCTBHI, 3aIuTa
OTYECTOB 10
MPAKTUYECKUM
3aHATUSIM.
IIpome:xxyTouHast
aTTecTanms

B hopMe 3aueTa B BUJE:
— IUCBMEHHBIX/ YCTHBIX
OTBETOB,

— TECTUPOBAHMS;

— DOKCIEpTHas OlEHKa
BBIIIOJTHCHHS
MPAKTUYECKUX 3aJaHUN
Ha 3a4eTe
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Pe3yabTarsl 00yyeHus

DopMbI 1 METOABI
OIIEHKH

Ha OCHOBaHUU yPaBHEHMsS COCTOSIHUS UJI€aIbHOTO Ta3a.
- [IpencraBnennie B BuAe rpaduka H30XOPHOTO, H300apHOTO U
M30TEPMUYECKOTO MPOLIECCOB. BhIUMCIEHHE CpeaHEd KUHETUYECKOU
SHEPIHM TEIUIOBOIO JBHUYKEHHS MOJIEKYJ] IO HM3BECTHOM TeMIiepaType
BELIECTBA.
- 3MepeHune BIaXHOCTH BO3AyXa

- DKcriepuMEHTaNIbHOE HCCieI0BaHUE TETIJIOBBIX CBOMCTB BEIECTBA.

- Pacder xonuyecTBa TEIMJIOTHI, HEOOXOJUMOTO JJIsi OCYIIECTBICHHUS
npolecca MpeBpalieHus BeUlecTBa U3 OJJHOTO arperaTHOro COCTOSIHUSA B
Jpyroe.

- Pacuer w3MeHeHUs BHYTPEHHEW OHEpPruM Tel, paboThl W
MEpPEeaHHOTO0 KOJMYECTBA TEIUIOTHI HAa OCHOBAaHUM NEPBOTO 3aKOHA
TEPMOINHAMUKHU.

- OGBHCHGHHG MMPUHIIUITIOB I[eﬁCTBHH TCIIJIOBLIX MAllIlMH

3 OCHOBBI JIEKTPOANHAMHKH

- Beiuncienue cuin B3auMOJIEHCTBUS TOUEUHBIX AJEKTPUUECKUX
3apsi/ioB.

- Beiuncrienue Hanps>KEHHOCTH U MTOTEHIIMANa SJEKTPUYECKOTO MO
OIHOTO U HCCKOJIBKUX TOYCYHBIX 3apsa0B.

- I3Mepenue pa3HOCTH MTOTEHIIUATIOB.

- IIpuBenenue npumMepoB NPOBOAHUKOB, JUIEKTPUKOB U
KOHJICHCATOPOB.

- HabmroneHue siBIEHUS IEKTPOCTATUYECKON HHTYKITUU U SIBIICHUS
MnoJrsIpu3anu JU3JICKTPUKA, HAXOAAIICTOCH B 3JICKTPUYCCKOM I10JIC

- 3MepeHne MOIHOCTH 3eKTpruueckoro Toka. Mamepenne 3/1C u
BHYTPCHHCTO COIIPOTHUBJICHUSA NCTOYHUKA TOKA.

- COop ¥ UCTIBITAHUE AJIEKTPUUECKHUX IETICH C pa3TnIHbIM
COCAUHCHUCM IMPOBOAHUKOB, paCUYCT UX IMapaMCTPOB

- HaGmionenue neicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM,
KapTUHOK MAaroiuTHBIX OoJIEH.

- @opmylIHpOBaHUE MPaBUIIA JIEBOW PYKU ISl OMPEACIICHUS
HaIpaBJIEHUs CUJIbI AMIiepa.

- Beruucnenue cui, JeiCTBYIOMNX Ha MPOBOJHUK C TOKOM B
MAarHuTHOM IIOJIC, O6’b$ICHeHI/I€ IpUuHIHUIIa ,Z[GI>'ICTBI/I$I SJICKTPOABUTATCIIA.

- HUccnenoBanue siBneHUS 3J1EKTPOMAarHUTHONW MHAYKIIUN

4 Koj1e0aHus M BOJHEI

- [IpuBenenne mpumMepoB KojiebaTeIbHBIX IBKEeHUN. VccaenoBanme
3aBUCHUMOCTH TIEpH0/a KOIeOaHU MAaTeMaTUYeCKOT0 MasTHUKA OT €T
JUTMHBI, MaCChl M aMIUTMTYbI KoJieOaHuid. OnpeaeieHne yCKOpeHUs
CBOOOIHOTO MAJCHHUS C IIOMOIILI0 MATEMAaTHYCCKOr0 MassTHHKA.

- Habmronenue xonebanwmii 3Byyamero tena. [lpuBeeHne 3HaueHUs
CKOPOCTH paclpoCTPaHEHHUsI 3ByKa B Pa3JIMYHBIX CpeIax.

- YMeHue oObSICHATH UCIIOJIb30BAaHUE YAbTPa3ByKa B MEAUITUHE

- HabmroneHne ociuyuiorpaMM rapMOHUYECKIX KOJIeOaHUN CHITBI
TOKA B IIEIH.

- O0BscHEHNE TIPEBPAIICHUS SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM
KOHTYDE.

- MI3y4yeHue ycTpoiicTBa M MpUHIMIIA ISHCTBHS TpaHchopMarTopa.
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Pe3yabTarsl 00yyeHus

DopMbI 1 METOABI
OIIEHKH

- AHanu3 cxeMbl Iepelaun IEKTPOIHEPTUU Ha OOIbIINe
PacCTOSHHUSL.

- IIpuBeneHne npuMepoB BUJIOB PaJUOCBsI3U. 3HAKOMCTBO C
YCTPOMCTBaMH, BXOJSIIUMH B CHCTEMY PAJHOCBSI3H.

- OOcyxenne 0COOEHHOCTEN PacIpOCTPAHEHUS PAIHOBOIH

- [IpuMeneHne Ha MPaKTHKE 3aKOHOB OTPAXECHUS U IPEIIOMIICHUS
CBETa MpH pelieHnu 3aaa4d. Habnronenne spneHust AU pakiuu u
JIMCIICPCHH CBETA.

- Ymenune CTPOUTH I/I306pa)KGHI/I5I MpeaAMCTOB, 1aBACMbIC JIMH3aAMHU.
PacueT onTryecKkou CHUIIbI JINH3BI

5. D1eMeHTBbl KBAHTOBOI (PM3UKH

- HaGmonienue (OTO3TEKTPUIECKOTO s dexTa. Pacuer
MaKCHUMaJIbHOW KHHETUYECKON IHEPTUHU IJIEKTPOHOB TpHu (hoTodPdekTe

- ®opmynupoBanue nocrynatoB bopa. Habmonenune nuHeidvyaroro u
HENPEPHIBHOTO CIIEKTPOB.

- Pacuer 4acTtoThl M [JIMHBI BOJIHBl HCIIYCKaeMOIO CBETa MpH
nepexo/ie aToMa U3 OJIHOTO CTAllMOHAPHOT'O COCTOSIHUS B IPYTOE.

- OOBsicHeHUE IPUHIIMIIA IeHCTBUA JTa3epa

- HaGmonenne TpekoB anbda-yacTull B Kamepe BuibcoHa.
Peructpaius sanepHbIX U3JIYy4EHU C MOMOIIBIO cueTyrka [ 'eitrepa.

- Pacuer sHepruu cBsi3u aTOMHBIX S7EP.

- [loHnMaHVe IIEHHOCTH HAY4YHOT'O MO3HaHHsS MHpa HE BooOuIe IS
YeloBeYeCcTBa B IEJOM, a Uil KaXIoro oOydarouierocs JHYHO,
LEHHOCTH OBJAJICHUs METOJOM HAy4yHOTO MO3HAHUS Ui TOCTHXKEHUS
ycrexa B J1I000M BUJIE TPAKTHYECKON AEATENbHOCTU

6. BcesteHHas U ee IBOJTIOLMS

- O6bsacHenue mojmenu pacmmpstomieiics Bceenennoit Habmionenue
3Be3, JIyHBl M TuIaHeT B Teneckorn. HaOuoeHne CONHEYHBIX IMSTEH C
MOMOIIIO TEJIECKOMa

XUMUA

BBenenne

- PackppiTHe BKITaia XUMUYECKON KapTUHBI MUPA B €IMHYIO
€CTECTBEHHO-HAYYHYIO KApTHHY MHDA.

- XapakTepuCTUKa XUMHUH KaK MMPOU3BOIUTEIHHOM CHJTBI 00IIeCTBA

1. Ba:kHeiiinme XuMHYeCKHE TOHATHS

- YMeHue pgaTh ONpeNesieHHE U ONEpUpOBaTh  CIEAYIOLUIUMH
XUMHUYCCKUMHU TMOHATHUAMHU:. «BCIICCTBO», ((XI/IMI/ILIGCKI/II\/'I SJIEMCHT»,
«aTom», «MOJIEKYJIa», «OTHOCUTEIbHBICE AaTOMHAs W MOJIEKYJIspHas
MacChl», «UOH», «AJUIOTPOIUS», «HA30TOMBI», «XUMHYECKAsI CBI3bY,
«QIIEKTPOOTPUIIATEIBLHOCTEY», «BAJEHTHOCTBY», «CTENEHb OKHUCICHUS,
«MOJIBbY, «MOJSIPHAs Macca», «MOJISIPHBIA 00BbEeM Tra3000pa3HBIX
BEILIECTBY, «BEIIECTBA MOJEKYJISIPHOTO U HEMOJIEKYJISAPHOTO CTPOCHUS»,
«pAaCTBOPBDY), («AJIEKTPOJIUT U HEIEKTPOIUTY, <«BJIEKTPOIUTHYECKAS
JMCCOITUAITASAY, «OKHCIUTEIh W BOCCTAHOBHUTECIIB», «OKHCJICHHE |
BOCCTAHOBJIEHUE», «CKOPOCTh XHUMHUYECKOM pEaKUUHN», «XUMHUYECKOE
paBHOBECHE», «YTJEPOJHBINH CKeneT», «hyHKIMOHAIbHAS TPYIIa,
«U30MEPHUS»

23




Pe3yabTarsl 00yyeHus

DopMbI 1 METOABI
OIIEHKH

2. OcHOBHbBIE 32KOHBI XUMHH

- ®opMyIMpOBaHUE 3aKOHOB COXPAHEHMS MacChl BEIIECTB U
MOCTOSIHCTBA ~ COCTaBa  BEIIECTB.  YCTAHOBJIEHHUE  MPUYUMHHO-
CJIEICTBEHHOM CBSI3U MEX]y COZepKaHNEM 3THUX 3aKOHOB U HAMHCAaHUEM
XUMHUYECKHX (POPMYI U ypaBHEHUH.

- PackpeiTne ¢usudeckoro cmpicia cuMBoOIMKH [lepumommueckoii
Tabmuubl  xumudeckux snemeHToB JI. M. MengeneeBa (HOMEpOB
3JIeMEHTa, IepUo/ia, TPYMIbl) U YCTAHOBJICHHE PUYNMHHO-CIIEICTBEHHON
CBS3M MEXIY CTPOCHHMEM aToMa M 3aKOHOMEPHOCTSIMU HW3MEHEHUS
CBOMCTB 3JIEMEHTOB M OOpPa30BaHHBIX HWMHU BEIIECTB B MEpPHOJAX U
rpymmnax.

- XapakTepucTHKa JIE€MEHTOB MaJIbIX MEPUOJIOB MO UX MOJIOKEHUIO B
Ilepuonnueckont cucreme 1. 1. Menneneesa

3. OcHOBHBIE TEOPUH XUMUH

- YCTAHOBJICHHEC 3aBUCHUMOCTH CBOMCTB XHMHMYCCKUX BEIICCTB OT
CTPOCHHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX JIEMEHTOB.

- XapakTepuCTUKa BaXXHEHUIIMX TUIIOB XUMHUYECKUX CBS3€H U
OTHOCHUTEJBHOCTH 3TOM TUNOJOrnH. OO0bsACHEHNE 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUTMYECKUX PEIIETOK.

- @opmyIHpOBaHUE OCHOBHBIX MOJIOKEHU I TEOpUn
ANEKTPOJIUTUYECKON JUCCOLMAIIMM M XapaKTepPUCTUKA B CBETE 3TOH
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUM.

- @OpMyJIHPOBAHUE OCHOBHBIX TMOJIOKEHUH TEOPUU XHUMHUYECKOTO
CTPOEHUS OPraHMYECKUX COCAMHECHHI M XapaKTEpPHUCTHUKA B CBETE 3TOU
TEOPUU CBOMCTB BAXHEUIIMX MPEACTABUTENIEH OCHOBHBIX KJIACCOB
OPraHUYEeCKUX COCTUHEHUHN

4. BaxkHeilune BelecTBa U MaTepUAJIbI

- XapaKkTepuCTHKa CTPOEHMS aTOMOB M KPUCTAJVIOB ¥ Ha 3TOI OCHOBE
00ImMX (PU3MUECKUX U XUMHUYECKUX CBOMCTB METAJUIOB U HEMETAJIJIOB.

- XapakTepuCTUKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJIY4Y€HUS W
IIPUMEHEHHE BaKHEHIINX HEMETAIIOB.

- XapakTepuCcTUKa COCTaBa, CTPOCHUS U OOILIMX CBOMCTB BaKHEUIITMX
KJIACCOB HEOPTaHUYECKHUX COCIUHCHUMN.

- Onucanue cocTaBa W CBOMCTB BaXKHEHIIMX MpeICTaBUTENEH
OpPraHMYECKUX COEIUHEHUMH: METaHOJIa M 3TaHOJA, CIOXKHBIX 3(PHUPOB,
KHUPOB,  MbUI, KapOOHOBBIX  KHCIOT  (YKCYCHOH  KHCIOTBHI),
MOHOCaXapHu0B (TIIOKO3bI), TUCAXAPHUIOB (Caxapo3bl), MOJUCAXaPUIOB
(KpaxMaja W IeJUIIONIO3bI), aMUHOKHUCIIOT, OEJIKOB, MCKYCCTBEHHBIX H
CUHTETHYECKHX MOJIUMEPOB

5. XuMuuecknii 13bIK H CHMBOJIMKA

- Ucnionp3oBanue B yuyeOHOW M TPO(ECCHOHATBHON NeATEeIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKH.

- Ha3plBaHWe  M3Y4YEeHHBIX  BEIIECTB IO  TPUBUAIBLHON WM
MEXIYHAPOJAHOW HOMEHKJIAType U  OTpaKEHUE COCTaBa ITHUX
COCTMHCHUH C MTOMOIIBI0 XUMUYECKUX (HOPMYII.

- OTpaxkeHHEe XUMHUYECKUX IMPOIECCOB C MOMONIbIO YpaBHEHUM
XUMHYECKUX peaKui
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Pe3yabTarsl 00yyeHus

DopMbI 1 METOABI
OIIEHKH

6. XuMn4ecKkue peakumnu
- OOBsicHEeHWEe CYIIHOCTH XMMHYECKUX MporeccoB. Kimaccupukarms
XUMUYECKHUX PEaKLUHU 110 Pa3IMYHbIM IIPU3HAKAM

7. XuMH4YeCKNH IKCIIePUMEHT

- BrinmomHeHre XMMUYECKOTO SKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUU
C MpaBUJIaMH TEXHUKH O€30MaCHOCTH.

- HaGmonenne,  ¢ukcupoBaHue W  ONHCAHUE  PE3YJIbTaTOB
IPOBEJICHHOTO 3KCIIEPUMEHTA

8. Xumuyeckasi uHpopmanus

- [IpoBeaenne caMOCTOSTENILHOTO MOMCKAa XUMUYECKOW MH(POpMAIIUN
C HUCHOJB30BAHUCM PA3JIMYHBIX HWCTOYHUKOB (HaquO-HOHyHHpHBIX
W3/IaHUK, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCTIOJIb30BaHUE KOMIBIOTEPHBIX TEXHOJOTWH Ui  00paboTKu U
nepegayd XUMUYECKo nH(pOpMaluu U ee MPEJCTaBICHUS B Pa3IMUHbIX
dopmax

9. IlIpoduiabHoe u MpodeccuoHATIBLHO 3HAUYMMOE COJePIKAHNE

- OObsicHEHHE XMMHUYECKHX SBJICHHH, MPOUCXOAALINX B HPUPOJE,
OBITY ¥ Ha TIPOM3BOJICTRBE.

- CoOmoieHue MpaBUII SKOJOTUYECKH T'PAaMOTHOTO TOBEICHHS B
OKpY>Kalolleu cpene.

- OneHka BIMSHUSA XMUMHUYECKOTO 3arpsi3HEHUS] OKPYXKAIOLIEH Cpenbl
Ha OpPTraHu3M YeJIOBeKa U APYTue )KUBbIE OPraHU3MBbI.

- CoOmoienue mpaBui 0€30MacHOro 00paIIeHUs C TOPIOYUMU U
TOKCUYHBIMU BEIIECTBAMU, JJAOOPATOPHBIM 000PYIOBAHUEM.

- Kputnueckas oneHKa JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAITHH,
NOCTYNAIONIeH U3 pa3HbIX HCTOYHUKOB

BUOJIOI'UA

1. buoJiorusi — COBOKYNHOCTBH HaYK 0 KMBOil nmpupoae. MeToasbl
HAY4YHOI0 MO3HAHMSA B OMOJIOTHH

- 3HAaKOMCTBO ¢ 00BEKTAMU U3YUEHHSI OMOJIOTHH.

- BeisiBenue ponu  Ouosornu B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpAa M MPAKTUYECKOH JeATEIbHOCTH
JTonen

2. Kinerka

- 3HAaKOMCTBO C KJIETOYHOW T€OPUEU CTPOECHHSI OPTaHU3MOB.

- [lonyuenne  mpencTaBieHHUs O  pOJIM  OpPraHMYECKUX U
HEOPraHUYECKUX BEILECTB B KIIETKE.

- 3HaHHE CTPOEHUS KIETOK IO pe3yjibTaraM pabOThl CO CBETOBBIM
MHUKPOCKOIIOM.

- YMeHHe OnuChIBaTh MUKPOIIpEnaparsl KJIETOK PacTEHUH. Y MEHHE
CPaBHMBATh CTPOCHHME KIETOK PACTEHHH W JXUBOTHBIX II0 TOTOBBIM
MUKpoIpenaparam

3. Opranusm

- 3HaHHE OCHOBHBIX CIOCOOOB Pa3MHOXKEHHMS OPTaHU3MOB, CTaJAUN
OHTOI€HE3a Ha IIPUMEpPE YeI0BEKa.

- 3HaHHWE TIPUYUH, BBI3BIBAIOIIMX  HApYIIEHWs B  Pa3BUTUHU
OpPraHU3MOB.

- YMEHHE  1O0JIb30BaTbCsl ~ IEHETUYECKOM  TEPMHUHOJIOTHEH U
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CUMBOJIMKOH, PEIIATh POCTEUIINE T€HETUYECKUE 3a1aUU.
- 3HaHne OCOOEHHOCTEN HACJIEICTBEHHON ¥ HEHACIEICTBEHHON
W3MEHUYUBOCTH U UX OMOJOTHYECKON POJIH B SBOJIOINH KUBOTO

4. Buna

- YMeHue aHanu3upoBaTh U OLICHUBATh PA3JIMYHBIE THUIOTE3bI
IIPOUCXO0KICHUS )KU3HU Ha 3eMIIE.

- YMeHHe TpOBOAWTH OMHCAaHWE OCO0eil OAHOrOo BUOA IO
MOP(OIIOTHIECKOMY KPUTEPHIO.

- PazBuTHe CcnocoOHOCTEH SICHO M TOYHO W3JaraTh CBOM MBICIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHUS, BOCIHPHUHUMATh U
AHAIM3UPOBATh MHEHUsI COOECETHUKOB, IpH3HABas MPaBO APYroro
YeJI0BEKa HA UHOE MHEHUE.

- YMeHue J0Ka3biBaTh pOJACTBO YEIOBEKA W MIIEKOMUTAIOIIUX,
OOLTHOCTh U PaBEHCTBO YEJIOBEYECKUX pac

5. kocucremsbl

- 3HaHWE OCHOBHBIX HKOJIOTUYECKUX (DAaKTOPOB M HMX BIHMSHHUSA Ha
OpTraHU3MBI.

- 3HaHWE OTIIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCHUCTEM.

- [lonydeHnue npencCTaBICHHS O CXEME HSKOCHCTEMBI Ha MpHUMEpe
ounochepsl.

- JleMOHCTpamnsi yMeHHUSI TIOCTAaHOBKH IEJIeH  JeSITeIbHOCTH,
IUIAHUPOBAaHHE  COOCTBEHHOW  JIEATENBHOCTH Ui JIOCTHIKECHUS
TIOCTABJICHHBIX IIEJIeH, TPEIBUACHUS BO3MOXKHBIX PE3YJIBTATOB AITHX
NEHCTBUH, OpraHu3aluyd CaMOKOHTPOJNII U OICHKH IMOJIyYeHHBIX
PE3yIbTATOB.

- OOyueHne COONMIOZCHUIO TIPAaBWJI TOBEACHUS B  NPUPOE,
OCpe)KHOMY OTHOIIEHUIO K OHOJIOTMYECKUM OOBEeKTaM (pacTeHUsIM H
KMBOTHBIM M HX COOOILIECTBAM) M UX OXpaHe
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