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1. MACIIOPT PABOYEM ITPOI'PAMMBI YYEFHOM JUCIUIIINHBI

1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI

Pabouas nporpamma yuebnoi nuctmmianasl BJ[. 10 EcrectBo3nanue paspaboTana s
cTyaeHToB cnenuanbHocTH 43.02.01 «Opranu3zaius 00y KUBaHUs B OOIIIECTBEHHOM TTUTAHHI
B KayecTBE NPUMEPHOW NPOTPaMMbl [yl peIN3alud OCHOBHOW MpodecCHOHATBHON
obpa3zoBatenbHOM mporpamMmbl CITIO Ha 6a3e OCHOBHOTO 00IIero 0Opa3oBaHMs C TOJTYYCHHEM
cpennero oodmiero odpaszoBanus (mpotokoa Ne 3 ot 21 uronst 2015 r. PerucrpanuoHssiit HoMep
peuensuu 374 ot 23 utong 2015 r. ®I'AY «DUPO»).

1.2. Mectro yuyeOHOIl IMCHMIUIMHBI B CTPYKTYpe MpPOrpamMMbl IOATOTOBKHU
CHEeHATUCTOB CPeHEro 3BeHa:

VYuebnas mucuuruimHa «EcTecTBO3HaHUE)» SBISIETCS y4eOHBIM MPEIMETOM IO BBIOOPY M3
obsi3atenpHOM TpenmeTHor oOmactu  «EctectBennsie Hayku»y DOI'OC cpeanero obmiero
o0OpazoBaHwUsI.

B podeccnOHaTBHBIX 00pa3oBaTeIbHBIX OpraHu3aIusIx, peaTn3yonx
00pa3zoBaTeNbHYI0 MPOTPaMMy CpeAaHero oomero oOpa3zoBanus B mpenenax ocBoenust OIIOIT
CIIO na Oa3ze OCHOBHOTO 00mIEro 0O0pa30BaHMs, H3y4aeTcsl MHTErPUpPOBAHHAsI y4yeOHas
macuuiuiiHa «EcTecTBO3HAaHME», BKIIOUAIOIIAs TPH paszena, oOiagaroiue OTHOCHUTEIHHOMN
CaMOCTOSITEIBHOCTBIO M TIEJIOCTHOCThI0 — «Pm3ukay, «Xumus», «buomorus» — dYr10 HE
HapyIIaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUs CTY/ICHTOB.

Mecto yueOHOI aucuurinHbl «EcrecTBO3HaHUE» - B cocTaBe 00111e00pa3oBaTeNIbHbIX
y4eOHBIX AMCHUIUIUH N0 BBIOOpY, (opmHpyeMbIx M3 00s3aTeIbHBIX MpPEIMETHBIX oOnacTei
®I'OC cpennero obmiero obpaszoBanus, s crnenuanbHocTed CIIO  cooTBeTCTBYHOMIETO
npodus mpodeccuoHaTFHOTO 00pa30BaHMSL.

IIpu ocBoennn cnermuansHocTeld CIIO conmanbHO-?KOHOMHYECKOTO M T'YMaHUTAPHOTO
npoduiei npodeccuoHaaIbHOTO 00pa30BaHM €CTECTBO3HAHUE M3YydaeTcsi Ha 0a30BOM ypOBHE
®I'OC cpemnero obmiero oopazoBaHusl.

1.3. Heau u 3apa4n yuyeOHON TMCHUILIMHBI — TPeOOBAHMS K Pe3yJbTAaTaM 0CBOEHMS
AUCHUILINHBI:

Copepxanue mporpammel «EcTecTBO3HaHHME» HANpaBiIeHO Ha JOCTHXKEHUE CIEAYIOIIMX
LEJIEH:

OCBOCHME 3HAHMIl O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U METoAax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMU UACIMH U  JOCTHKEHHUSIMU
€CTECTBO3HAHMUS, OKa3aBIIMMU OIpeIEIsIOIIee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTU;
OBJIaJICHUE YMEHUAMHU NPUMEHATh TOJYYCHHbIE 3HAHUS Ui OOBSICHEHHsS  SBICHUI
OKPYKAIOILIEr0 MHUPA, BOCIHPUATHS HWH(GOPMALUU €CTECTBEHHO-HAyYHOTO U MpoeCCHOHATBHO
3HAYUMOTO COJIEp>KaHUs; pa3BUTHE WHTEUICKTYalbHBIX, TBOPUYECKUX CHOCOOHOCTEH U
KPUTHYECKOTO MBIIIIEHUS B XOJie MTPOBEACHUS MPOCTEHIINX HCCIEA0BAHNMN, aHAIN3A SIBICHUM,
BOCIIPUSITUS U HHTEPIIPETALIUN €CTECTBEHHO-HAYYHOU HH(OpMAIIUK;

BOCIIUTaHHE yOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAHMS 3aKOHHON MPUPOIBI U UCTHOIH30BAHHS
JOCTHKEHHUH €CTeCTBEHHBIX HAYK JJIsl Pa3BUTHUS IIMBUIIM3AIMH U TTOBBIIICHHS KaueCTBA )KU3HU;
MPUMEHEHHE eCTECTBEHHO-HAyYHBIX 3HAHUH B MOPOPECCHOHATBHOW JESATENbHOCTH U
MOBCETHEBHOM JKM3HU Uil oOecredyeHus: Oe30MacHOCTH JKU3HEAEATEIIbHOCTH; T'PaMOTHOTO
HCIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3J10pPOBBS, OKPYKAIOIIEH CPEeIbl.

OcBoeHue coaepkanust yueOHOM aucuumianHbl «EcrecTBo3HaHMe», obecrneynBaer
JOCTH)KEHHE CTYJCHTaMH CIIeIYIOIUX Pe3ylbTaTOB!

JJMYHOCTHBIX YCTOﬁqHBLIfI HHTCPEC K UCTOPHUHU H OOCTHUIKCHUAM B 00JTaCTH €CTEeCTBEHHBIX
HayK, 9yBCTBO Iropa0CTH 3a pOCCHfICKHC CCTCCTBCHHBIC HAYKU,

TOTOBHOCTb K IPOAOJIKCHUIO O6pa3OBaHI/I$I, IIOBBIIIICHHUIO KBaHH(bHKaHHH B
H36pax—n—10171 HpO(l)CCCHOHaHBHOIZ JACATCIbHOCTU C HCIIOJIB30BAHHCM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HayK;

00BEKTUBHOE OCO3HAHUE 3HAYNMOCTHU KOMHCTCHL{I/Iﬁ B 00JJAaCTH €CTECTBEHHBIX
HayK IJisd 4YCJIOBCKa U 06H_ICCTBa, YMCHHUE HCIOJIb30BaTh TCXHOJIOIMYCCKUC
JOCTHXXCHUSA B obacTu (1)I/ISI/IKI/I, XHUMHH, ouoIoruu JJIs1  ITOBBIIICHHA
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COOCTBEHHOT'0 WHTEIIEKTYaIbHOI' O pasBurus B BBIOpaHHOM
NpodeCCHOHATILHOMN AeSITCIbHOCTH;

YMCHHUE IIPOAHATIU3UPOBATE TCXHOICHHBIC IIOCIICACTBUSA IJIA Oprxcanmeﬁ
cpenbl, OBITOBOW M MTPOU3BOACTBEHHOM JICATEIHHOCTH YEJIOBEKA;

TOTOBHOCTh CaMOCTOATCIBbHO I[O6BIBEITB HOBBIC JIs ce6$1 €CTCCTBECHHO-
Hay‘IHI)Ie 3HAHUA C HUCIIOJB30BAHHUEM [JIs1 D3TOI0 ,HOCTYHHBIX NUCTOYHUKOB
UH(pOpMaINH;

YMEHHE YIPaBIISATH CBOCH ITO3HABATEIILHOW JEATEILHOCTHIO, IPOBOIMTH
CaMOOIIEHKY YPOBHsI COOCTBEHHOTI'O HHTEJJICKTYaJIbHOTO Pa3BUTHSI,

YMCHI/IC BI)ICTpaI/IBaTI) KOHCTPYKTI/IBHI)IC B3aUMOOTHOIICHUA B KOMAaHIC I10
peneHuio o0MMX 3a7a4 B 00JIaCTH €CTECTBO3HAHUS;

MCTAIPCAMETHBIX OBJIAJICHUC YMCHHAMU W HABBIKAMU DPA3JIMYHBIX BUIOB IMO3HABaTEIILHOU
NEATeTbHOCTH JUIS M3YYeHHUS! Pa3HBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOI'O
MHpa;

NPUMCHCHUC OCHOBHBIX MCTO/OB I1IO3HAHUA (Ha6JIIOI[eHI/I$I, Hay4YHOro
9KCHEPUMEHTA) JUIS M3Y4YEHHUS DPA3IUYHBIX CTOPOH €CTECTBEHHO-HAy4YHOM
KapTHHbl MHpa, C KOTOPbBIMU BO3HUKACT HCO6XOIII/IMOCTB CTaJIKUBATbCA B
npodeccuoHaNbHON cdepe;

yYMEHHE ONpeNeNsaTh IeIH M 33/1a4d JeSTeIbHOCTH, BBHIOMpATh CpeicTBa
JUIA UX TOCTUIKCHUA HAa MPAKTUKE,

YMEHUC HUCIIOJIB30BaTh PpasiInYHbIC HCTOYHHUKU JUISL IMOJTYyUCHHUA
€CTeCTBEHHOHAYYHOH WH(GOpPMAIMM W OIEHUBATh €€ JIOCTOBEPHOCTH JIJIs
JIOCTHKEHHMS ITOCTABJICHHBIX IISJICH U 3a/1a4;

NPEAMETHBIX c(hOpMUPOBAHHOCTH MIPEICTABICHUI 0 L[EITIOCTHOU COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTHHE MHpa, NOPUPOJAE KaK €IWHOW IEIOCTHON
CHCTEMe, B3aWMOCBS3H YEJIOBEKA, MPUPOABI M OOIIECTBA, HMPOCTPAHCTBEHHO-
BpEMEHHBIX MaciTabax BceneHHoil;

BJIQJICHHE 3HAHUSAMH O HamOoiee BAXKHBIX OTKPHITUAX U JOCTHIKEHHUSAX B
00JIacCTH eCTEeCTBO3HAHUs, MOBJIMSBIIUX Ha HBOMIOLUIO TIPEACTABICHUNA O
MIPUPOJIE, HA PAa3BUTUE TEXHUKU U TEXHOJIOIHIA;

c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATh €CTECTBEHHO-HAYYHbIC 3HAHUS IS
OOBSACHEHHS OKPY)KAIOUIMX SIBJICHUH, COXpAaHEHHUsS 3/10pOBbs, oOecredeHus
0€30MacHOCTH JKU3HEIEATEIIbHOCTH, OEpeXHOTr0 OTHOMIEHUS K TPHUPOIE,
PalMOHAIBHOIO  MPUPOAOINOIL30BAaHUS, A TAaKXKE BBIIOIHEHHUS  POJIH
TPaMOTHOT'O MTOTPEOUTEIIS;

c(OpPMHUPOBAHHOCTD MPEICTABICHUI O HAYYHOM METO/E MMO3HAHUS MPUPOIBI U
CpeICTBaX W3YYEHHUs MeraMmupa, MakKpoMHpa M MHKPOMHpA; BJaJeHUE
pUeMaMH eCTeCTBEHHO-HAyYHBIX HAOJIOJCHUI, OIBITOB, HCCIEAOBAHUNA U
OLIEHKH JJOCTOBEPHOCTH MOJyYEHHBIX PE3YJbTaTOB;

BJIQ/ICHUE TIOHATUHHBIM allllapaTOM €CTECTBEHHBIX HAYK, IO3BOJSIOLIIM
MO3HaBaThb MHp, Y4YacTBOBaTb B JUCKYCCHUSAX II0 €CTECTBEHHO-HAayYHBIM
BOIIPOCAM, HCIIOJNB30BaTh  pa3iMyHble HMCTOYHUKA WHQPOPMALUU  JUIS
MOJrOTOBKM COOCTBEHHBIX Pa0OT, KPUTHYECKH OTHOCHUTBCS K COOOIECHHSIM
CMU, coneprkamuM Hay4IHYIO HH(POPMALIUIO;

c(OPMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAyYHOI'O
3HaHMS U1 KaXIOro 4YeJOBEeKa HE3aBUCHMO OT €ro mnpogecCHOHaIbHOU
JEeATeNbHOCTH, Pa3u4aTh (DAaKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOIBI,
BUJIETh UX CBSI3b C KPUTEPUSMHU OLIEHOK M CBS3b KPUTEPUEB C ONpPEAEICHHON
CHUCTEMOM LIEHHOCTEH.

1.4. TlepeyeHp NMJIAHMPYEMBIX pPe3yJbTATOB O0y4YeHHs] IO JHCHHUILIHHE (NepeYeHb
(popMupyeMbIX KOMIIETEHIIHIA)
He npengycMoTtpensl




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCIATLTAHBI
2.1. O0beM yueOHOM AMCHMILIMHBI M BUAbI Y4eOHO0#l padoThl

. Bcero CemecTpbl
Bun yae6HOI paboThI 4ACOB 1 5
Y4yeOHas nHarpyska (Bcero) 174 72 102
AyauTopHbIe 3aHATHS (BCEro) 116 48 68
B Tom uucne:
3aHATHUS JEKIIMOHHOTO TUTIA 54 32 22
IIPaKTUYECKUE 3aHSTUSI (TPAKTUKYMBbI) 62 16 46
CamocrosiTejibHasi pa6oTa (Bcero) 50 20 30
B TOM YHUCJIC:
Peghepam 18 8 10
Camocmosamenvras éneayoumophas paboma 6 euoe
0OMAWHUX NPAKMUYECKUX 3A0AHUL, UHOUBUOYATbHBIX 32 12 20
3a0aHUll, CAMOCMOSIMeENIbHO20 N00OOPA U U3Y4eHUs.
OONONIHUMENLHO20 MeOPEemU1ecKo2o Mamepuaid
KoncyabTanuu 8 4 4
[IpomexyTrouHas aTTectanus (IK3aMeH/3auet/aud3ayer) pyOeXHBIN | aud.
KOHTPOJIb | 3ader
OO0mas TpyI0eMKOCTh 174 72 102
2.2. CTpyKTYypa AUCHUILIHHBI:
KoJm4ecTBO ayIUTOPHBIX YaCOB CamocrosiTebHAsA
padora
HaumeHoBaHue pa3ie/ioB
Teopernueck | IlpakTuuyeckue o0y4aromerocs
U TeM Bcero
oe o0yuyeHue 3aHATHSA (4yac) (B T. 4.
KOHCYJILTALMH)
DOU3UKA
Brenenue 1 1
MexaHnuka 9 5 4 4
OCHOBBI MOJIEKYJISIPHOM 10 6 4 4
(GU3UKK ¥ TEPMOJAMHAMUKI
OCHOBBI JIEKTPOAMHAMUKH 12 8 4 6
Konebanus u BOTHBI 8 4 4 2
DneMeHThl KBaHTOBOM 4 4 9
buzuku
BcesenHas 1 ee 3BOIIOLIUS 4 4 2
KouncyabTanuu 4
Bcero 3a | cemectp 48 32 16 24
XUMUs
Beenenue 1] 1 \
OO0mas 1 HeOpraHu4ecKasi XuMust
OcHOBHBIE TIOHATHUS U 9 1 1 1
3aKOHBI XUMHUU
[Iepuonnueckuii 3aK0H U
[Tepuoauueckas cucrema 4 1 3 1
XUMHYECKUX dJIeMeHTOB /1.
N. Menpeneena
CtpoeHue BelecTa 4 1 3 2
Bona. PactBopbl 4 1 3 2




XHUMHUUYECKUE PEAKIINU 4 1 3 2
Knaccudukarus
HEOPraHUYECKUX 6 1 5 4
COEIMHEHUI U UX CBOMCTBA
MeTtaibl ¥ HeMeTalIbl 6 2 4 2
Oprannyeckasi Xumust
OCHOBHBIC TIOHSATHS
OpPraHUYECKON XUMHH U 9 1 1 9
TEOPHSs CTPOCHUS
OPraHN4YeCKUX COCTMHEHUHN
YrieBo1opoibl U UxX 6 5 4 4
MPUPOIHBIE UCTOYHUKH
Kucnoponconepxanme 4 1 3 3
OpraHUYECKUE COCTMHEHUS
A3oTcoaepxaime 4 1 3 5
OpPraHUYECKUE COCTMHEHUS
XUMHUA U KU3HD
XHUMHS ¥ OpraHu3M 5 1 1 1
YeJI0BEKa
Xumus B ObITY 2 1 1 1
BUOJIOT' Ul
buonorus- coBoKynHoCTh
HayK O »KHUBOU MPUPOJIE. 5 5
Merto1b1 HaydHOTO
MO3HAHUS B OMOJIOTHH
Knerka 4 1 3 1
Opranusm 4 1 3 1
Bun 4 1 3 1
DKOCHUCTEMBI 3 1 2 1
KoncyabTanuu 4
Bcero 3a Il cemecTp 68 22 46 34
Bcero mo aucumMminne 116 54 62 58




2.3. TemaTnueckuii IVIaH U cofiep:kaHue yueOHO# qucnuiuinabl <EcTecTBo3HaAHHMe»

HaunumenoBanue
pa3/iesioB U TeM

Coaep:xkaHue yueOHOT0 MaTepuajia
NPaKTHYECKUE 3aHATHSI H CAMOCTOSITEIbHAasI
padoTa odyuarouerocsi

O0neM
4aC0B

YpoBennb
OCBOEHUS

1

2

3

4

OU3UKA

1. BBenenue

®duznka — QyHIaMeHTaNIbHAS HAYKa O MPUPOJIC.

2. MexaHuka

Conepxxanue yueOHOro Marepuasa
Jlexkuuu

1. Kunematuka

2. luHaMuKa

3. 3aKOHBI COXpaHEHHS

HpaKTuqecKue 3aHATHA .
HccnegoBanue 3aBUCUMOCTH CHJIBI TPECHUSA OT
BEcCa TCJa.

CamocrosiTesbHas padoTa
Brimonnenune 3amanuii Uit CaMOIIOATOTOBKH I10
TEME.

2,3

3. OcHOBBI
MOJIEKYJISIPHOM
(pusuku n
TEPMOAMHAMHUKH

Conep:xxanue y4yeOHOro marepuaja
Jlexkuuu

1. MonexynspHas ¢puznka

2. U neanpublii ra3

3. TepmogrHaMuKa

IIpakTnyeckmne 3aHATHSA

BrimomHeHNE SKCIIEPUMEHTOB, CITY)KAIIHX
000CHOBAaHHEM MOJIEKYJIIPHO-KHHETHYECKOM
TEOPHH.

BrinosHeHue 3agaHuii U penieHue 3aaad

CamocrosiTeqbHast padbora
Brinonnenue 3aganuii 1isi caMOTIOITOTOBKY 110
TEMeE.

2,3

4, OCHOBBI
3JIEKTPOMHAMH
KH

Conep:xanue y4e0OHOro MmaTepuasa
Jlexkuunu

1. DnekrpocTaTrka

2. DJIEKTPOCTATHYECKOE IOJIC

3. ITocTOSIHHBIN TOK

4, MarauTHOE€ 110J€e

IlpakTHYeckue 3aHATHSA

COopka 3IeKTpUYeCcKO 11eTn, H3MEPEHUE CHITbI
TOKA U HaINIPSDKEHUS HA €€ Pa3IMYHbIX
y4dacTKax.

CamocrosiTesbHast padora
BeinosiHenue 3agaHuii U1 caMOTIOATOTOBKH 10
TEME.

2,3

5. Kosre0anusa u
BOJIHBI

Conepxanue yueOHOro Marepuasa
Jlekmun

1. Mexanudeckue KoJieOaHUs U BOJHBI

2. DNEeKTPOMarHUTHhIE KOJEOAHUs U BOJIHBI
3. CBETOBbIE BOJHBI

IIpakTHYecKne 3aHATHSA
Nzyuenue koneGaHUi MaTEMAaTHUYECKOTO
MasITHUKA.




W3yuenne nntephepeHun u audpaxiyum cBeTa.

CamocrosiTesibHas paboTa
BrinosgHenue 3agauuii 11 cCaMOIIOATOTOBKHU 110
TEME.

2,3

6. Di1eMeHThI
KBaHTOBOM
(pusuxku

ConepxxaHue y4eOHOTro MaTepuaja
Jlexkuuu

1. KBanTOBBIEC CBOIICTBA CBETA.

2. ®u3nKa aTOMHOTO Spa U 3JICMEHTAPHBIX
YACTHIL.

CamocrosiTesibHas padoTa
BrinosHenue 3agaguii U1t CaMOIIOATOTOBKHU I10
TEME.

2,3

7. BcesieHHAs U
ee IBOJIIOIUA

Conepxxanue yueOHOro Marepuaja
Jlexkuuu
1. Crpoenue u pazsutue Beenennoit

CamocrosiTesibHas padoTa
Brimonnenune 3amanuii Uit cCaMOIIOATOTOBKH I10
TEME.

2,3

KoncyabTanumu

XUMUA

8. Beenenue

Conep:xanue yueOHOro marepuaJja

Jlexuuu

1. Xumuueckoe cojepkanne yaeOHo
JTUCHUIUTMHBI «EcTecTBO3HAaHUE) MTPH OCBOECHUH
craenuanbHoctet CIIO commansHO-
SKOHOMMYECKOTO ¥ TYMaHUTapHOTO Ipoduieit
1poheCcCHOHATBLHOTO 00pa30BaHMUSI.

O01masi ¥ HeOpraHm4vecKasi XuMus

9. OcHoBHBIE
MOHATHA U
3aKOHBI XMMHH

Conep:xanue y4yeOHOro MmarepuaJsa

Jexknun

1. IIpeamet xumun. BemectBo. ATom. Mosekyna.
2. IIpocThie 1 CIOXKHBIE BEIIECTBA.

IIpakTn4yeckmne 3aHATHSA
Brinosinenue 3a1anuii U penieHue 3aad

2,3

CamocrosiTesqibHast padora
Brinonnenue 3aganuii uig caMOTIOTOTOBKH 110
TEeMeE.

10.
IMepuoguveckuii
3aKO0H M
Ilepuonuueckas
cucreMa
XMMHYECKHX
ssnemenToB /1. U.
MenaeneeBa

Conepxanue y4eOHOIro Marepuasa
Jlekuun

1. ITepuonunueckwnii 3akoHa u [lepuoanueckas
cHCTeMa XUMHYECKuX 35emenToB /. 1.
MenaeneeBa

IIpakTHYecKne 3aHATHSA
Beinonnenue 3a1aHuii U pelleHne 3a1a4

CamocrosiTesbHast padora
BrinosnHenue 3aganuii Juig caMONOATOTOBKHU 110
TEME.

2,3

11. CTpoenue
BellecTBa

Conepxxanue yueOHOro Marepuasia
Jleknun

1. Tumebl cBsizeli: KOBaJCHTHASI, MOHHAS,
MeTaJuTn4ecKasi, BOJIOPOIHAS.




IIpakTu4eckue 3aHATHS
BrinonHeHue 3aganuii v penieHue 3agad

CamocrosiTesibHAs padoTa
BrinosgHenue 3a1adui U1 CaMOIIOATOTOBKH I10
TEME.

2,3

12. Bona.
PacTBoOpsI

Conepxxanue yueOHOro Marepuasa

Jlexuun

1. Boja B ipupoie, ObITY, TEXHUKE U Ha
IPOU3BOJICTBE.

2. OU3NYECKUE U XUMHUCCKHE CBOMCTBA BOJIBI.

IIpakTuYeckue 3aHATHS
BrinonHeHue 3aqaHuii U pelIeHne 3a1a4y

CamocrosiTesibHas padoTa
Brimonnenune 3amanuii Uit cCaMOIIOATOTOBKH I10
TEME.

2,3

13. XumMnueckue
peakuuu

Conep:xxanue yueOHOro Marepuaja
Jlexkuuu
1. Tunbl XUMHUYECKUX PEAKITUH.

IIpakTHYeckue 3aHATHS
BrinosHeHue 3agaHuii U penieHue 3a1au

CamocrosiTesibHas padoTa
Brimonnenune 3amanuii U1t caMOIIOATOTOBKH I10
TEME.

2,3

14,
Knaccupuxauus
HEOpraHuYecKHuX
coeTUHEHUH U UX

CBOMCTBA

Conep:xanue y4eOHOro marepuaja

Jlexknun

1. Knaccuduxkarus HeOpraHnueCKux COeTMHCHU I
M UX CBOMCTBaA

2. 'maponus coeit

IIpakTHyeckue 3aHATHA

Onpenenenue pH pactBopa coJieil.
BsaumoneiicTBue METaIOB ¢ paCTBOPAMU KUCIIOT
U COJIEH.

CamocrosiTesqibHast padora
Brinonnenue 3aganuii uig caMOOrOTOBKH 110
TEeMeE.

2,3

15. MeTauiabl
HEeMeTAJJIbI

Conepxanue y4eOHOro Marepuasia

Jlekuun

1. Metamibl. O0mue pusndeckue U XUMUYECKUE
CBOMCTBa METAJIOB.

2. Hemetamnel. OOmme ¢puzndeckue u
XHMHYECKHE CBOMCTBA HEMETAILJIOB.

IIpakTHYecKkue 3aHATHSA
BeinonHenue 3a1aHuii U peleHye 3aaad

CamocrosiTesbHast padora
BeinosiHenue 3agaHuii U1 caMOTIOATOTOBKH 110
TEME.

2,3

Oprannyeckasi XuMus

16. OcHoBHBIE

Conepxxanue yueOHOro Marepuasia

NOHATHS Jleknun
opranuveckoid | 1. OcHOBHBIE MTOJIOKEHUS TEOPHH CTPOCHHUS
XHMHUH ¥ TEOPHUsl | OPraHUYECKUX coelMHeHUH. MHorooOpasue
CTPOCHUS OPraHUYeCKUX COCTUHECHUM.
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OpPraHuvecKux
coeIMHEeHU I

2. MHOTO00pa3ne OpraHNuecKuX COCTMHEHUH.
[TonsiTue nzomepun.

IIpakTu4eckue 3aHATHS
BrinosnHeHue 3a1aHuii U peuieHue 3aaad

CamocrosiTesibHas padoTa
BrinosHenue 3agaauii U1 CaMOIIOATOTOBKHU I10
TEME.

2,3

17.
Yraesoaopoasl
U MX NPHPOJHbIE
HCTOYHUKHU

Coaep:kanue yueOHOro MaTepuajia
Jeknuu

1. ®dusnyeckre U XUMHUYECKHAE CBOMCTBA
MpeACNIbHBIX YTIIEBOI0POIOB.

2. dusnueckre U XUMHYECKHE CBOMCTBA
HETIPEJICNIbHBIX YIIJIEBOJI0POJIOB.

IIpakTuYeckue 3aHATHS
BrinosHeHue 3agaHuii ¥ penieHue 3aaad

CamocrosiTesibHas paboTa
Brimonnenune 3amanuii U1t caMOIIOATOTOBKH I10
TEME.

2,3

18.
Kucaopoacoaep
JKamue
OpraHuyvecKue
COeIMHECHUA

Conep:xanue yueOHOro marepuaja

Jlexuuu

1. [IpeacraBuTeNH KUCIOPOACOACPIKAITUX
OPraHNYeCKUX COCTMHEHUN: METUIIOBBIN 1
STUJIOBBIM CIIUPTHI, IITULEPHUH, YKCYCHAs! KUCIIOTA.
2. J)Kupbl Kak cI10>kHBIC d(DUPHI.

IIpakTnyeckmne 3aHATHSA
BrinosHeHue 3aganuii v penieHue 3aaad

CamocrosiTeqbHast padbora
Brinonnenue 3amanuii U1 caMOIOATOTOBKH 10
TEME.

2,3

19.
A30TCoaepxamm
€ opraHuvecKmne

COeMHEHHUs

Conep:xanue y4yeOHOro MmaTepuaja

Jlekuuu

1. AzoTcoaepxaiie OpraHn4ecKue COCIMHECHUSI.
AMWHBI, aMUHOKHCIIOTHI, OCJIKH

2. CtpoeHue u 6uojornyeckas GyHKIUs OCIIKOB.

IlpakTH4eckue 3aHATHSA
BrinonHenue 3a1anuii U penieHue 3aaad

CamocrosiTesibHAsA padoTa
Brinonnenue 3aganuii uig caMOTIOTOTOBKH 110
TEMeE.

2,3

20. Xumus u
OpPraHusm
qyeJI0BeKa

Conepxanue y4eOHOro Marepuasia
Jlekun
1. Xumus v opraHu3M 4eaoBeKa.

2. XuMHA4YECKHUE 3JICMEHTHI B OpraHu3Mce 4€JIOBCKaA.

3. OCHOBHBIE KM3HEHHO HCO6XOI[I/IMBIe

COCOAMHCHUA . 6CJ'IKI/I, YIJIEBOJbI, ) KUPbI, BATAMUWHBIL.

IIpakTHYecKne 3aHATHSA
BeinonHenue 3a1aHuii U peleHne 3a1a4

CamocrosiTesbHast padora
BeinosiHenue 3agaHuii Ju1g caMOTIOATOTOBKH 10
TEME.

2,3
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21. Xumus B
ObITY

Coaepikanue yueOHOro MaTepuajia
Jlexkuuu

1. Bona.

2. Motomue u 4uCTALIUE CPeACTBa.

3. Poib XMMHYECKUX 3JIEMEHTOB B KU3HU
pacTeHuM.

IIpakTHYeckue 3aHATHS
BrinosHeHue 3aganuii U penieHue 3ajaaud

CamocrosiTesibHas paboTa
BrinosgHenue 3aganuii i1 caMOOOATOTOBKH I10
TEME.

2,3

BHNOJIOTI'Us

22. buojaorus-

COBOKYITHOCTH

HaYK 0 KMBOH
npupozje.
Metoabl
HAYYHOTI'0

NO3HAHUS B

omoJIoruu

Conepxxanue yueOHOro Marepuaja
Jlexkuuu

1. )KuBas npupoa kak 00bEKT U3y4yeHus
OnoJIoTHI

23. Knerka

Conep:xanue yuyeOHOro marepuaJja

Jlexuuu

1. OcHOBHBIE TIOJIOKEHUS KJIETOYHOUH TEOPHUH.

2. Knerounoe siapo

3. CTpykTypa v GyHKIIUHA XPOMOCOM

4. Heopranmueckue BEIIECTBA B COCTaBE KIETKH
5. Bupycer u 6aktepuodaru

IIpakTnyeckmne 3aHATHSA

Ha6mronenune kieTok pacTeHUH U )KUBOTHBIX TI0]T
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTax u
ux onucanue. CpaBHEHUE CTPOCHUS KJIETOK
pacTeHU U KUBOTHBIX.

CamocrosiTesqibHast padora
Brinonnenue 3aganuii 1uia caMOOTOTOBKH 110
TEMeE.

2,3

24. Opranusm

Conepxanue y4eOHOro Marepuasia

Jlekuun

1. Opranusm — eaunoe nenoe. MHorooopasue
OpPraHu3MOB.

2. CriocoOHOCTh K CaMOBOCTIPOU3BEACHUIO —
0JIHA M3 OCHOBHBIX 0COOCHHOCTEH JKUBBIX
OpTaHU3MOB.

3. [NonsTrie 06 UHAMBUAYAIEHOM (OHTOTEHES),
SMOpPHOHAILHOM (AMOpHOTEHE3) U
MOCTAMOPHOHAIBHOM Pa3BUTHH.

4. OO0mye npeacTaBiIeHHs O HACIEACTBEHHOCTH U
U3MEHUYUBOCTH.

5. BriusiHue MyTareHoB Ha OpraHu3M YeJIOBEKa.

IIpakTHYecKne 3aHATHA

Peurenue sneMeHTapHbIX TEHETUYECKUX 3a/1a4.
AHanu3 1 OL€HKa TUYECKUX ACIIEKTOB Pa3BUTHUS
HEKOTOPBIX HCCIIeIOBAHUN B OMOTEXHOJIOTUH.
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CamocrosiTesbHast padora 1 2,3
Brinonnenune 3amanui Uit caMOIOATOTOBKH 10
TEME.

25. Bun Coaepikanue yueOHOro MaTepuajia 1 1
Jlekuuu

1. DBorOIMOHHAs TEOPHSI U €€ POJIb B
(hopMUpPOBaHUN COBPEMEHHOW €CTECTBEHHO-
Hay4HOU KapTHUHBI MUPA.

2. Bua, ero kputepum.

3. Pe3ynbTathl HBONIONUHT

IIpakTuyeckue 3aHATHA 3 2
Onucanue oco0elt Bua o MoppoJoru4eckomy
KPUTEPHIO.

Anamms u OIICHKA pa3JIMYHbIX T'UIIOTE3
MMPOUCXOKIACHUSA KU3HHA.

Anamms u OIICHKA pa3JIMYHbIX T'HIIOTE3
MTPOUCXOKJICHHUS YETIOBEKA.

CamocrosiTesibHast paboTa 1 2,3
BrinonHenue 3aganuii 11 CaMOTIOITOTOBKH 110
TEeME.

26. Oxocucremnl | ConeprkaHue y4eOHOro MaTepuasa 1 1
Jlexuuu

1. I[IpeameT u 3aa9u SKOJOTUA
2. buocdepa — riobanpHas SKOCUCTEMA.

IpakTHyeckune 3aHATHS 2 2
CocraBieHue cxeM Iepeayu BEeleCTB U SHEPTUN
(meneit muTaHu).

CpaBHuTeNbHAS XapaKTEPUCTHUKA PUPOTHBIX
9KOCUCTEM M arpo3KOCHCTEM CBOEH MECTHOCTH.
Pemenue skonoruveckux 3aaau.

AHanus ¥ OIleHKa NOCJIENCTBUI COOCTBEHHOMN
NeSITeNIbHOCTH B OKpYXalollei cpene,
II100aTBHBIX KOJOTUYECKUX MPOOIeM U IyTeil ux
pelIeHus.

IKeKypcuu

Muoroo06pasue BuioB. Ce30HHbIC U3MEHEHUS B
npupojie (OKpeCTHOCTH MPO(HecCHOHATBHOM
00pa3oBaTeIbHON OpraHU3aI|H ).

EcTtecTBeHHBIEC 1 HICKYCCTBEHHBIE SKOCUCTEMBI
(oxpecTHOCTH PO ECCHOHATBHOK
00pazoBaTeIbHON OpraHU3aIim ).

CamocrosiTesibHAs padoTa 1 2,3
Brinonnenue 3agaHuii 119 CaMOIIOATOTOBKH 10
TEeMe.

KoncyabTannu 4

BCET'O 116

s xapakmepucmuku yposHs 0C80€HUsL YUeOHO20 MAMEPUANA UCTIOAb3YIOMCSL CLeOYIoujUe
0003HAYEeHUs:

1. — o3Hakomumenvhblll (V3HABAHUE paHee U3YYEHHBIX 00BEKMO8, CEOUCMS),

2. — penpoOyKmugHblil (8bINOJHEHUE 0esIMEIbHOCMU N0 00PA3yy, UHCMPYKYUU UIU NOO
PYKOBOOCMEOM) 3. — NPOOYKMUBHBIU (NIAHUPOBAHUE U CAMOCMOSAMENbHOE 8bINOIHEHUE
OesmenbHOCMU, peuleHue npodeMHbIX 3a0ay)
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2.4. ConepxxaHue pa3/iesioB IMCUUILIAHBI
2.4.1. 3aHATHS JEeKIIMOHHOI0 THIIA

No
pas
Jen

a

HaunmenoBaunue
pa3aeiioB U TEM

Coneprkanue pasniena

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

1 cemecmp

OU3UKA

Bsenenue

®duznka — pyHIaMeHTaNIbHAS HAYKa O MPUPOJIC.
EctecTBEeHHO-HayYHBIN METO/I IO3HAHUS, €70
BO3MO>KHOCTH ¥ TPAHUIIBI TPUMEHUMOCTH.

EnrHCTBO 3aKOHOB MPUPOABI U COCTABA BEILIECTBA BO
Bcenennoii. OTkpsITHA B (pU3HKE — OCHOBA Iporpecca B
TEXHUKE U TEXHOJOTHH MPOU3BOJICTBA.

Mexannka

Kunematuka. Mexannueckoe nBmkenue. CucreMa
otcuera. Tpaekropus npuwxenus. [Iyre. Ilepemerenne.
PaBHOMEpHOE psiMoNMHEHOE nBHXKEHNE. CKOPOCTH.
OTHOCUTENHLHOCTh MEXaHWYECKOT'O JIBIDKCHHS. 3aKOH
CIOXKeHUs ckopocTeit. CpenHsisi CKOPOCTh NP
HEpaBHOMEPHOM JIBM)KEHUU. MTHOBEHHAsI CKOPOCTb.
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE.
VYckopenune. CBOOOAHOE TTafIeHUE TE.

Jwnnamuka. Macca u cuna. BzanmopeiictBue Tei.
3akoHbl JuHaMUKH. CUJibl B IpUpojie. 3aKOH
BCEMUPHOTO TATOTCHUS.

3aKkOHBI COXpaHEHUs B MexaHuke. IMmynbe Tena. 3akoH
COXpaHEHUs UMITyJIbca. PEaKTUBHOE ABUKEHHE.
Mexanudeckast pabota. MomHocTh. MexaHudeckas
sHepruda. Kunernueckas sneprusi. Kunetnueckas
sHeprus u padota. [ToTeHIIMaNbHAS SHEPTUSA B
rPaBUTAIMOHHOM I0JI€. 3aKOH COXPAHEHUS MOJHON
MEXaHUYECKON SHEPTHUU.

Jlemoncmpayuu

OTHOCUTENHLHOCTh MEXaHUYECKOT'O JIBIDKEHHS. Brupl
MEXaHUYECKOTO JIBUKEHUS. THEepTHOCTH Ted.
3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbL,
JeicTByroUIed Ha Teno. PaBeHCcTBO U
MIPOTUBOIIOJI0KHOCTh HAIIPABJICHUS CUJT JCHCTBUS U
MPOTUBOJICUCTBUSI.

HeBecomocTth. PeakTuBHOE IBI>KEHUE, MOJIETh PAKETHI.
W3meHeHne SHEpTuy MPU COBEPIICHUN PAOOTHI.

vV, T,P

OcCHOBBI
MOJIEKYJIIPHOMI
¢bu3uku u
TEPMOIUHAMUKHU

MonexynsipHas pu3nka. ATOMUCTHUECKAs! TEOpHUs
cTpoeHus BelecTBa. HabmroneHus v OMbITHI,
MOATBEPKIAOLIE AaTOMHO-MOJIEKYJIIPHOE CTPOCHUE
BelecTsa. Maccel ¥ pa3mepsl MoJieKkyil. TeroBoe
JBHKEHHE YaCTHULl BELIECTBA. bpOyHOBCKOE IBUKEHHUE.
NneansHelii ra3. Temneparypa kak Mepa cpeHen
KMHETUYECKON DHEPIUU YacTULl. Y PaBHEHHUE COCTOSIHUSA
nujeanbHoro raza. Mogens xunkoctu. [lIoBepxHocTHOE
HaTsOKEHHME U cMauMBaHue. Kpucramueckue u
amop¢HbIe BELECTBA.

Tepmoaunamuka. BHytpennsist sueprus. Pabora u
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TETUIOOT/Aa4a KaK CrlocoObl N3MEHEHHS BHYTPEHHEH
sHepruu. [IepBblii 3aKOH TEpMOAUHAMUKHU. TeII0OBBIE
MAIlIMHBI ¥ UX IPUMEHEHUE.

Jlemoncmpayuu

JBuxenne OpoyHoBckux yactuil. Juddysus.

SIBieHMsI TIOBEPXHOCTHOTO HATSDKEHUS U CMauMBaHUS.
Kpucramnsl, amopdHbie BelecTsa,
JKUJKOKpUCTAININYECKUE Tena. I3MeHeHrne BHYTPEHHEN
SHEPrUM TeJl IPU COBEPUICHUH PabOTHI.

OCHOBBI
EKTPOAMHAMH
KU

DnektpocTaTuka. B3aumoaeiicTBre 3apsyKeHHBIX TEIT.
DNeKTpUYECKUil 3apsil. 3aKOH COXpaHEHUs
AIEKTPUIECKOTO 3apsana. 3akoH Kymona.
DIEeKTPOCTATUYECKOE TI0JIE, €0 OCHOBHBIE
XapaKTEPUCTHKHU U CBSI3b MEXy HUMH.
[ToctostHubIN TOK. [I0CTOSHHBIN EKTPUUECKUNA TOK.
Cuna Toka, HanpsHKeHUE, dIEKTPUIECKOE
conpoTuBiieHHe. 3akoH OMa JuIsl yyacTka
AJIEKTPUYECKOM LIEeTH.

MaruauTHO€ 1osie. MarHuTHOE TI0JIE U €r0 OCHOBHBIE
XapaKTEepPUCTUKHU. [IefiCTBHE MarHUTHOTO TOJI Ha
MIPOBOJIHUK C TOKOM. 3akOH AMriepa.
DIIeKTPOABUTATENb. SIBJIEHHUE SJIEKTPOMArHUTHOM
WH]TYKITUH.

Jlemoncmpayuu

DnekTpuzanus Tell. B3anmoaeicTre 3apsyKeHHBIX TE.
HarpeBanue npoBoJHUKOB ¢ TOKOM. ONBIT DpcTea.
B3anmoaelicTBue mpoBOAHUKOB € TOKOM. JleficTBue
MarHuTHOTO TOJIsl Ha MMPOBOJHUK ¢ TOKOM. PaboTa
3JIEKTPOJBUTATENS. SIBICHUE AIEKTPOMArHUTHOM
VHYKIIMH.

Konebauusa u
BOJIHBI

Mexanuueckue kojaedaHus ¥ BoJiHbl. CBOOOIHBIE
kosiebanus. Ilepnos, yactora M aMIUIMTYyJa KOJIeOaHUM.
I'apmonnyeckue konedanus. MexaHMYecKHe BOJIHbI U UX
BU/Ibl. 3BYKOBBIE BOJIHBI. YJIBTPa3BYKOBBIE BOJIHBI.
VYbTpa3ByK U €ro UCHOJb30BaHUE B MEIULIUHE U
TEXHHUKE.

DeKTpOMarHUTHbIE KoJiebaHusi ¥ BOIHbL. CBOOOHbIE
3JIEKTpOMAarHuTHeIe KoJjiebanus. KosebarenbHblii
KOHTYp. DJIEKTPOMAarHuTHOE I0JIe. DJIEKTPOMarHuTHbIE
BOJIHBL. CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

CaetoBble BOIHBL. PazBuTue npeacTaBieHnii 0 IpUpoie
cBeTa. 3aKOHBI OTPAXKECHMSI U IIPEJIOMJICHUS CBETA.
JInn3sl. @opMyiia TOHKOU JIMH3BI.

Jlemoncmpayuu

Konebanus MaTeMaTHueCKOro U NpyXKHUHHOTO
MasiTHUKOB.

Pabora anexrporeneparopa. Msnyuenue u npuem
JJIEKTPOMAarHUTHBIX BOJIH. Paguocsa3s. Pasinoxenue
6eroro cBeta B ciekTp. MHTepdepenus u qudpakius
CBETA.

Otpaxkenue u npenomieHue ceera. OnTuyeckue
pUOOPHL.

Y, T,P

DJIEMEHTHI

KBanroBrie cBoiicTBa cBeta. KBanToBas rumnoresa
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KBAaHTOBOU
¢buzukn

[Tnanka. ®oTodnekTpuuecKuit F3PPeKT.

®usuka atoma. Moaenu crpoeHust atoma. OMnbIT
Pesepdopna.

®u3nKa aTOMHOTO Sipa U AJIEMEHTapHbBIX YaCTHIL.
CocTtaB 1 cTpOo€HHE aTOMHOTIO si/ipa. PainoakTuBHOCTS.
PagnoakTuBHBIE M3IIy4EHUS U UX BO3/ICUCTBUE HA
YKUBBIEC OPTraHU3MBI.

Jlemoncmpayuu

®otordpdext. Porornement. M3mydenune nasepa.
JIunenyaTsle CIIEKTPHI PA3JIMYHBIX BEIIECTB.
CueTynK HOHU3HUPYIOIINX U3ITYyUCHUH.

Bcenennas u ee
SBOJIIOIUSI

Crtpoenue u pazputue Beenennoin. Moaenn
pacuupsitouericss BeeneHHo.

[Ipoucxoxaenune ConHeunoit cucremsl. CoBpeMeHHAs
(uznueckas KapTHHA MUpa.

vV, T,P

XUMUA

Bsenenue

XuMuyeckasi KapTHHAa MHUpa Kak COCTaBHas 4acTb
€CTECTBEHHO-HAay4YHON KapTUHBI Mupa. Pois xumun B
JKW3HU COBPEMEHHOTO O0IIIeCTBA.

[IpuMeHeHne TOCTUKEHUN COBPEMEHHOW XMMUU B
ryMaHUTapHOH cdepe AesITeNbHOCTH 001ecTBa.
XuMHYecKoe coiepKaHue y4eOHON AMCIUTIITUHBI
«EcTecTBO3HaHUE) MTPU OCBOCHHUH CIIEIIUAIBHOCTEH
CIIO counanbHO-3KOHOMUYECKOTO ¥ TYMaHUTApHOTO
npoduieit mpodeccuoHaTbLHOTO 00Opa30BaHMS.

O01masi 1 HeOpraHm4vecKasi XuMus

OCHOBHBIE
HOHATHS 1
3aKOHBI XUMUAH

[Ipenmet xumuu. BeniectBo. AtoM. Mosekyna.
XHUMHUYECKUH JIEMEHT U (JOPMBI €TO CYIIICCTBOBAHUS.
[IpocThie u cia0XKHBIE BELIECTBA.

OTtpakeHue XUMUYECKUX CIOKETOB B POU3BEACHUAX
XYI0KECTBEHHOM JTUTepaTyphl U UCKYCCTBA.
Jlemoncmpayuu

Habop moneneit atomoB 1 Mosiekyi. Mismepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aToMOB U
MOJIEKYIL.

OTHOCUTENbHBIE AaTOMHAsA U MOJIEKYJISIPHAS. MACCHI.
KonuuectBo Bemecta. [locrosiunas ABoraapo.
MounspHas macca. 3akoH ABorazipo. MomsipHblii 00beM
ra3os.

KonuuecTBeHHbIE U3MEHEHHS B XMMHH KaK YaCTHBIH

cnyqaﬁ 3daKOHOB IIEpEXoJa KOJINYCCTBCHHBIX U3MEHECHUN

B KauecTBeHHBIE. M. B. JIOMOHOCOB — «I1€pBBIN
PYCCKUI YHUBEPCUTETY.
Wnnroctpanuu 3aKk0Ha COXpaHEHHs MacChl BEILIECTBA.

10

[lepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
311eMEHTOB [].
N. Menpeneesa

Otkpsitue [lepuoauyeckoro 3akoHa. [lepuoauyeckas
cucreMa xuMmmudeckux ’neMmeHToB . . Menaeneena.
3nauenue [leprnoandeckoro 3akoHa u [lepuoandeckoit
CHCTEeMBI XUMHYECKUX 31eMeHTOoB /1. 1. MeHaeneena
JUTSL pa3BUTHSI HAYKU U TIOHUMAHUSI XUMHUUYECKOU
KapTHUHBI MUpA.

. . MenneneeB 06 00pa3oBaHUM U TOCYIapCTBEHHON
MOJINTHUKE.

Jlemoncmpayus

Y, T,P
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Paznuunsie hopmer [leproandeckoit cucTemMbl
xuMmuueckux anemeHToB .M. Meneneena.

11

Crpoenue
BEIIECTBA

KoBaneHntHas cBs3b: HenonsipHas u noJisipHas. Monnas
CBs3b. KaTHOHEI 1 aHMOHBL. MeTaindecKkas CBS3b.
Bonoponanas cBs3b.

Jlemoncmpayus

OO0pa31bl BElIECTB U MAaTEPUAJIOB C Pa3IMYHbIMU TUIIAMU
XUMHUYCCKOM CBSI3U.

vV, T

12

Bopna. PactBopsl

13

XUMHYECKHUE
peakuuu

Bona B mpupoje, ObITy, TEXHUKE W Ha TTPOU3BOJICTBE.
Du3nIecKrue U XUMHUIECKHE CBOMCTBA BOIEL.
OrnpecHenune BOJIbl. ATperaTHbie COCTOSIHUS BOJIbI U €€
Mepexoabl U3 OJHOTO arperaTHOro COCTOSTHUS B APYTOE.
Jlemoncmpayuu

DuU3NYECKUE CBOMCTBA BOJIbI: IOBEPXHOCTHOE
HATSDKEHHUE, CMAauMBaHUE. XUMHUYECKUE PEAKIUH.
[ToHsiTHE O XUMUYECKOUN peakunu. TUIIbI XUMUYECKUX
peakuuii. CKOpocTh peakiiuu U (pakTopbl, OT KOTOPBIX
OHAa 3aBHCHT.

XUMUYECKUE PEAKIINU C BBIJICTIEHUEM TEIJIOTHI.

vV, T

14

Knaccuduxarus
HEOPraHUYeCKH

X COCTMHEHUN U
HMX CBOMCTBaA

15

MeTtaniasl
HEMETaJLJIBI

Knaccudukarys HeoOpraHM4eCKUX COSTUHEHNN U X
cBocTBa. OKCUIBI, KHCIIOTEI, OCHOBAHUS, COJIH.
[Tonsitue o ruaponuse cosieir. Cpeaa BOAHBIX PaCTBOPOB
COJIEH: KUCas, HeUTpasbHasi, menoyHas. BogopoaHsiil
nokazarens pH pactBopa.

Mertamibl. O6mue Gu3ndecKne 1 XUMUYECKUE CBOWCTBA
METAJLJIOB.

Hewmeramnsr. OOmias XxapakTepucTHKa TIIaBHBIX
MOATPYII HEMETAIUIOB HA IPUMEPE TaJOTE€HOB.
Baxseiine coequHeHns METAUIOB U HEMETAJIJIOB B
IPUPOJE U XO3SIMCTBEHHOM IE€ATEIbHOCTH YEJIOBEKA.
Mertaibl U CIIIaBbl Kak XyJ10KECTBEHHbBI MaTepHall.
CoenuHeHNs METAJIJIOB KaK COCTaBHas 4aCTh CPEICTB
n300pa3uTenbHOro ucKyccTBa. Hemeramisl u ux
COCIMHEHMS KaK COCTaBHAs 4acThb CPEJCTB
U300pa3UTENHHOTO UCKYCCTBA.

Jemoncmpayuu

B3aumoneiicTBue MeTamioB ¢ HeMeTauiaMu (IIUHKA C
CEepoH, alFOMUHUS C 0JJIOM), paCTBOpPaMHU KUCIIOT U
[IeJI0YEeH.

I'openue metamioB (LIMHKa, kKeje3a, MarHus) B
KHUCIIOPO/IE.

B3anmMopeiicTBre a30THOM U KOHLIEHTPUPOBAHHOU
CEPHOM KUCIOT ¢ Meabt0. BoccTaHOBUTENBHBIE CBOMCTBA
METaJIOB.

Y, T,P

2 cemecmp

XUMUA

Opranunyeckasi XuMus

16

OcHoOBHbIE
MOHATHUSA
OPraHU4YeCcKOu
XUMUU U TEOpUs
CTPOEHHUSI

OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOEHUS OPraHUUECKUX
coequHeHuit. MHOrooOpasue opraHn4eckux
coenuHeHun. [lonsatre usomepun. YriaeBoI0pOIbI.
IIpenenbHble U HENpEAENIbHBIE YIIEBOAOPOALL. Peakuys
nonumepusauuu. [IpupoHpie HCTOYHUKH

17




OPraHuYeCKUX YTIIEBOJIOPOJOB. YTJIEBOAOPOIbI KAK OCHOBA
COCAMHEHUN MEKIYHAPOJHOIO COTPYIHUYECTBA U BAKHEUILINN
17 | YrueBogopoasl | UCTOUHHK (hopmupoBaHus OropkeTa PO. vV, T,P
U UX Kucnoponconepskaiue opraHu4ecKue BeIecTBa.
MIPUPOIHBIE [IpencraBurenu KUCIOPOACOAEPKALIUX OPraHUUECKUX
HCTOYHUKHU COCIMHEHUI: METUJIOBBIA M 3THJIOBBIA CIIUPTHI,
18 | Kuciopoacoaep | IIMLEPHH, yKCycHas KUCI0Ta. JKUPBI KaK CIIOKHBIE V,T,P
KaIre 3upEL.
OpraHuYeCcKue AJIKOT0JIU3M U €r0 OTPAKEHUE B MIPOU3BEICHUSAX
COEIMHEHUS XYyJI0’KECTBEHHOM JIUTEPATYPhI U N300pa3UTEIHLHOTO
19 | Azorconepxany | MCKyCCTBa. vV, T,P
ne VYreBoasl: TIIIOK03a, Kpaxmall, HEJUIHII03a.
OpraHUYECKHE A3oTcoIepKaIe OpraHndecKue CoeMHEHUs. AMUHBI,
COCTMHECHUS AMUHOKHCIIOTHI, Oenku. CTpoeHHe 1 OMOJIOTHYecKast
(GyHKIMS OETKOB.
Jlemoncmpayuu
[Tosrydenue 3TUIEHA U €r0 B3aUMO/JICHCTBUE C
pacTBOpPOM TEepMaHTaHaTa Kajivs, OpOMHOMN BOJIOM.
KauectBennas peaxius Ha riurepus. [[BeTHbIe peakiiun
OEKOB.
[Imactmacce! u BostokHa. [IonsTHE 0 IUIacTMaccax u
XUMUYECKUX BOJIOKHAX. HaTypanbHbIe, CHHTETHYECKHE U
HWCKYCCTBEHHBIE BOJIOKHA. [I[prMeHeHne noJimmMepoB B
MPUKIAHOM U KJIACCUYECKOM H300pa3uTeIbHOM
HCKYCCTBE.
Pa3nuuHble BUJIBI IJIACTMACC U BOJIOKOH.
XuMus H KU3Hb
20 | Xumus u XUMUS U OpraHu3M 4esoBeka. Xumuueckue sneMeHtsl B | Y, T, P
OpraHu3m opraHusme yenoBeka. OpraHm4eckue U HeOpraHu4ecKue
YeJI0BeKa BeniecTBa. OCHOBHbBIE KU3HEHHO HEOOXOJMMbIE
21 | Xumus B ObITy | COCIUHEHUs: OEJIKH, YIII€BObI, )KUPbI, BATAMHHBI. Y, T,P
VYrieBoabl — IIaBHBIA HCTOYHHUK SHEPTUU OpraHu3ma.
Ponb xupoB B opranusme. XoJeCTEPUH U €ro poib B
310pOBBE YesIOBEKa. MUHEpabHbIE BEIIECTBA B
IPOJIYKTax MUTaHUs, MUIIEBbIE T00aBKU.
COlanancupoBaHHOE TIUTAHUE.
Bopa. KauectBo Boabl. Moroniue 1 4uCTsILIKME CPEACTBA.
[IpaBuna 6e30omacHoOi pabOTHI CO CpeacTBaMH ObITOBOIA
XUMUU. PONb XUMHUECKHUX JIEMEHTOB B KU3HU
pacteHuid. Y noopenus. XuMuueckue cpeacTna
3alllUThl PACTEHUH.
BUOJIOI'Us
22 | buonorus- Xusas npupoia kak 00bEKT N3ydeHUs OHOJIOTHUH. v, T
COBOKYITHOCTb MeTo1b HccTieT0BaHUS )KHUBOU IPUPOJIBI B OMOJIOTHH.
HayK O )KUBOH Omnpenenenue xKU3HU (C MPUBJICYECHUEM MaTepHala u3
IIPUPOJE. pa3nenoB (HU3NKU
Mertonsl U XMMUH). YPOBHH OpraHU3alUU KU3HH.
Hay4HOTO Lemoncmpayuu
MO3HAHMS B YpoBHU OpraHu3alvK KU3HU.
Oronorun MeTobl MO3HAHMS )KUBOU PUPO/IBI.
23 | Knerka Wcropus nzyuenus kinetku. OCHOBHBIE MTOJI0KEHUS Y, T,P

KJIETOYHOU Teopuu. Kietka — cTpyKTypHO-
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(byHKUMOHATBHAS (JIEMEHTAPHAs) CAUHHIIA )KU3HU.
Crpoenue knetku. [IpokaproThl U 3yKapuOThl —
HU3ILIKE U BBICIIME KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KIETKH 3YKapHOT.
Knerounoe sapo.

OyHKUMS s1/ipa: XpaHEHUE, BOCIIPOU3BEACHUE U
nepeaavya HacJIeACTBEHHOW HH(POPMAIIH, PEryIIsIus
XMMHMUYECKON aKTUBHOCTHU KieTKu. CTpyKTypa u
(yHKIUU XPOMOCOM. AYTOCOMBI U TIOJIOBBIE
XpoMocoMbl. buonoruueckoe 3HadyeHNEe XUMHUYECKUX
aneMeHToB. Heoprannyeckue BeliecTsa B COCTaBe
KJIeTKU. PoJib BO/IBI KaK pacTBOPHUTENSE U OCHOBHOTO
KOMIIOHEHTA BHYTPEHHEM CpeJibl OPraHU3MOB. YTJIEBOJIbI
u munuel B kietke. CTpykTypa U OMOJIOTHYECKHEe
¢dbynkuun 6enkoB. CTpoeHHEe HYKJIEOTUIOB U CTPYKTYpa
nomuHykieotuaubix nerne JJHK u PHK, AT®.
Bupyce! u 0akreprodaru. Hexnerounoe crpoenue,
YKU3HEHHBIM LIUKII ¥ €T0 3aBUCUMOCTb OT KJIIETOYHBIX
dhopm xu3Hu. Bupycbl — Bo30yauTenn HHGEKIIMOHHBIX
3a00JeBaHMIl; MOHATHE 00 OHKOBUpYcaX. Bupyc
nvmmyHoAeduinta yenoseka (BUY). [Ipodunaktuka
BUY-undexmun.

Jlemoncmpayuu

Ctpoenue moitekynsl Oenka. Ctpoenue monekyiasl JJHK.
Crpoenue kietku. CTpoeHHE KIETOK MPOKaApUOT U
sykapuot. CTpoeHue BUpyca.

24

Opranuszm

Opraausm — enuHoe 1emnoe. Muoroobpasue
OpraHU3MOB.

OOMeH BeIecTBOM U SHEPTUEH ¢ OKPYXKaIoIIeh cpeaon
KaK He00X0/IMMO€ YCIIOBUE CYIIECTBOBAHUS JKHUBbBIX
CUCTEM.

CriocoOHOCTh K CAMOBOCIIPOU3BEACHUIO — OJTHA U3
OCHOBHBIX 0COOCHHOCTEH JKUBBIX OpraHu3MoB. [lenenue
KJIETKH — OCHOBA POCTA, Pa3BUTHUS U Pa3MHOKCHHUS
opranu3moB. becnosioe pazmHoxkenue. [lonoBoit
MPOLECC U MOJI0BOE pasMHOKeHue. OMio10TBOpEHHeE,
ero ouonorudeckoe 3nadenue. [lonstue 006
UHAUBUAYaIbHOM (OHTOT€HE3), SMOPUOHAIBHOM
(amMOpuroreHes3) U MOCTAIMOPUOHAIILHOM Pa3BUTHH.
NunauBuayanbHOe pa3BUTHE YEIOBEKA M €M0 BOBMOKHBIE
HapyiieHus. O01re npeacTaBiIeHus O
HACJIEICTBEHHOCTH U U3MEHYUBOCTH. | 'eHeTnueckas
TEPMUHOJIOTHS] U CUMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBanus. HacnenoBaHue Npu3HAKOB y YEJIOBEKa.
[TonoBsie xpomocomsbl. CIIENIIEHHOE € MTOJIOM
HacnenoBaHue. HacnencTBeHHble 00JIe3HN YeNoBeKa, HX
npUYuHBL U ipo¢unakTika. CoBpeMEeHHBIE
MpEACTaBJICHUS O reHe U TeHoMe. [ eneTnueckue
3aKOHOMEPHOCTH m3MeHYnBOCTH. Kitaccudukanus Gpopm
W3MEHYUBOCTH.

Bnustnue myrareHoB Ha opranusMm uenoBeka. [Ipeamer,
3a/1a4u U METOJbI ceneKkuuu. ['eHeTnueckue
3aKOHOMEPHOCTH cenekuuu. Yuenue H. M. Basuiosa o

Y, T,P
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LIEHTPAaX MHOTO0Opa3Hsi U MIPOUCXOKIACHUS KYIIbTYPHBIX
pacteHuii. BUOTEXHOJIOTHS, €€ JOCTUKEHNS,
MEePCIEKTUBBI PA3BUTHSL.

Jlemoncmpayuu

OOMeEH BeIIecTB U MPEBPAILCHUS YHEPTHH B KIICTKE.
JHenenne kneTku (MuTo3, Merio3). CriocoObl 6ecrooro
pasmHoxkenus. OmIog0TBOPEHUE y paCTEHUH U
JKUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OpraHU3MA.
Hacnencreennsie 0osie3Hn yenoBeka. BiusHue
QIKOTOJIN3Ma, HAPKOMAHHUU, KypeHHS Ha
HacleICTBeHHOCTh. MyTaruu. MoaudukanuonHas
M3MEHYUBOCTh. LleHTpbl MHOTOOOpa3Hs 1
MPOUCXOKIACHUS KyJIbTYPHBIX PACTCHHI.
UckycctBennsiii otoop. Mccnenosanust B ob6mactu
OMOTEXHOJIOTHH.

25

Bung

DBOJIIOIIMOHHAS TEOPHS U €€ PoJib B GOPMHUPOBAHUN
COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTHUHBI MUPA.
Bup, ero xputepun. [lonynsanus kak CTpyKTypHas
eIHUIA BUIa 1 HBOTIOIMH. CHHTETHYECKAs TEOPHS
sposronnu (CTD). [BmKyiinue CUitbl SBOJIIOINHU B
cootBercTBUU ¢ CTO.

Pesynbrate! aBomonun. CoxpaneHrne MHOT000pas3us
BHJIOB KaK OCHOBA YCTOWYMBOTO pa3BHUTHS OHOChHEpPHI.
[TpuunHbl BEIMUpaHus BUIOB. brosiornyeckuii mporpecc
1 OMOJIOTUYECKUH perpecc. [ umoTe3bl MPONCXOXKICHUS
JKU3HU. Y CIIO)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJie B
MIPOLIECCE IBOJIIOLUU. AHTPOTIOT'€HE3 U €T0
3aKOHOMepHOCTH. [loka3aTenbcTBa poCTBA YeI0BeKa ¢
MJIEKOTIUTAIOLUMU KUBOTHBIMU. DKOJIOTMUYECKHE
(hakTOpPBHI aHTPOTIOTeHE3a: YCIOKHEHHE MOMYISIIMOHHOMN
CTPYKTYpPHI BHJIa, U3TOTOBJICHUE OPYIUI Tpyaa, IEPEX0T
oT

PACTUTENBHOTO K CMEIIaHHOMY TUITY TUTAHUS,
ucnoJyib3oBanue orus. [losBaeHne MbICIUTETHHON
JEeSITEeNIbHOCTH U WICHOPA3/IeIbHON peyH.
[IpoucxoxaeHne 4eI0BEYECKHX pac.

Jemoncmpayuu

Kputepuu Buna. [Tonymsius — cTpyKTypHas €IMHULIA
BUJIa, €IUHUIIA SBOTIONUH. [[BUXKYIIHME CUIIBI HBOJIIOLIUU.
Bo3HukHOBEHHE 1 MHOTO0Opa3ue MpUCIOCOOICHUN y
opranu3MoB. Penkue u ucuesatouiue Bubl. [IBrxkyiue
cuibl aHTponioreHesa. [Ipoucxoxaenue yenoBeka u
YEJIOBEYECKHUX pac.

vV, T,P

26

OKOCUCTEMBI

[Ipeamer u 3aga4n SKOJIOTUU: YUEHUE 00 IKOJIOTUUECKUX
(akTopax, yueHue 0 cooOIIecTBaX OPraHu3MOB, yUeHHUE
0 6uocgepe. Dxosoruueckue GakTopbl, 0COOEHHOCTH UX
BO3/ICUCTBUS. DKOJOTHUECKas XapaKTepUCTHKA BHU/JIA.
[onsitue 06 sxonornyeckux cucremax. Llenu nurtanus,
Tpouueckrue ypoBHHU. broreoienos3 kak s3KocucTema.
buocdepa — rinobanbHas sxocucrema. Yuenue B. 1.
Bepnanackoro o 6uocgepe. Poib )KUBBIX OpraHU3MOB B
6uocdepe. bromacca. bronornueckuii KpyroBopor (Ha

Y, T,P
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IIpUMepe KpyroBoporta yrieposa). OCHOBHbIE
HampaBJICHUs BO3ICHCTBH YeloBeka Ha buocdepy.
Tpancdopmanus €CTeCTBEHHBIX 9KOJOTHUECKUX CHCTEM.
Oco0OeHHOCTH arpo3KOCHCTEM (arporeHO30B).
Jlemoncmpayuu

Dkonoruveckre (PaKTOPhI U UX BIUSHUEC HA OPTaHU3MBIL.
MeXBUIOBBIE OTHOIICHUS: TIAPA3UTHU3M, XHIIHUIECCTBO,
KOHKYPEHIIUs, CAMOHO3. SIpyCHOCTDh paCTUTEIEHOTO
coobmectBa. KpyroBopor yriiepona B onocdepe.
3anoBeIHUKHU ¥ 3aKa3HUKH Poccun.

[Ipumeuanue: T — TtectupoBanue, P — Hanucanue pedepata, Y — ycTHbI ompoc, KP —
KOHTpOJIbHAs paboTa

2.4.2. 3aHATHA CEMHMHAPCKOIO THIA

Ne dopma
pa3 | HaummenoBanue TEKYLIETrO
Coneprxkanue pasjena
JIeNT | pa3liesioB U TEM KOHTPOJIS
a
1 2 3 4
1 cemecmp
OU3UKA
1 | Mexanuka Kunemaruka. Mexaanueckoe apmkeHne. Cucrema vV, T, P

otcuera. Tpaekropus npwxenus. [Iyte. Ilepememenne.
PaBHOMeEpHOE npsmosinHeitHOe ABUKeHNE. CKOPOCTb.
OTHOCUTENHLHOCTh MEXaHHYECKOT'O JIBIDKCHHS. 3aKOH
cokeHus ckopocteil. CpeHssi CKOPOCTh MPU
HEPaBHOMEPHOM JIBM>KEHUU. MTHOBEHHAsI CKOPOCTb.
PaBHOYCKOpEHHOE MPSIMOIMHENHOE JBUKECHHUE.
VYckopenune. CBOOOAHOE TTa/IeHUE TE.

Junnamuka. Macca u cuna. Bzanmopeiictue Tei.
3akoHbl JuHaMUKHU. CUJibl B IpUpojie. 3aKOH
BCEMHUPHOTO TSATOTCHHUS.

3aKkOoHbBI COXpaHEHHUs B MexaHuke. iMnysbe Tena. 3akoH
COXpaHEHUA UMITyJibca. PeakTUBHOE ABUKEHHE.
Mexanudeckas pabota. MomHocTh. MexaHn4eckas
sHeprus. Kunernueckas sneprusi. Kunetnueckas
sHeprus u padota. [ToTeHIIManbHAS SHEPTUS B
rpaBUTAIMOHHOM I10JI€. 3aKOH COXPAaHEHUS MOJHON
MEXaHUYECKON SHEPIuu.

Jlemoncmpayuu

OTHOCHUTENHLHOCTh MEXaHUYECKOTO JIBIDKEHHS. Brpl
MEXaHUYECKOTO ABUKEHUsA. IHepTHOCTH Tel.
3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUJIBL,
JIEHCTBYIOLIEH Ha Teno. PaBeHCTBO 1
POTUBOMOJIOKHOCTh HAITPaBJICHUS CUJI IEUCTBUS U
MPOTUBOICUCTBUSI.

Hesecomoctb. PeakTuBHOE ABMAKEHUE, MOJIETH PAKETHI.
W3meHeHne SHEpTUy MPU COBEPIICHUN PAOOTEHI.

2 | OcHOBBI MonexynsipHas pu3uKa. ATOMUCTHUECKAs! TEOPHUs vV, T
MOJIEKYJISIPHOM | cTpoeHus BemecTBa. HabaroeHus 1 OTbITHI,
¢bu3uku u MOATBEPKIAIOLINE ATOMHO-MOJIEKYJISIPHOE CTPOEHHE

TCPMOJUHAMHKHN | BCIICCTBA. Maccel u Ppa3sMEpPhbl MOJICKYIIL. TemnmoBoe
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JIBU>)KEHUE YaCTHI] BEIECTBA. BpOYHOBCKOE JIBUKEHUE.
Wneanbueliii ra3. Temneparypa Kkak Mepa cpeHen
KUHETHUYECKOM SHEPrUU YaCTULl. Y PAaBHEHUE COCTOSTHUS
njeanbHoro raza. Monens xxunkoctu. [loBepxHoctHoe
HATsDKEHUE U cMayuBaHue. Kpucraimueckue u
amop(dHbIe BeIIecTRa.

Tepmoaunamuka. Buyrpennss sneprusi. Pabora u
TEIUTO0TIa4ya KaK CriocoObI M3MEHEHUS BHYTPCHHEH
sHepruu. [IepBblii 3aKOH TEpMOAUHAMUKHU. TeIIOBbIE
MalIuHbl ¥ KX TPUMEHEHUE.

Jlemoncmpayuu

JBmwxenune 6poyHoBckux yactuil. Juddysus.

SIBIIEHMS MOBEPXHOCTHOIO HATSKEHUS 1 CMAYBaHUA.
Kpucrannsl, amopdHsie BelecTsa,
JKUJIKOKpUCTAINTNYECKUE Tena. MI3MeHeHrne BHYTpEHHEN
SHEPTUH TEJI IPU COBEPIIEHUN PAOOTHI.

OCHOBBI
JIEKTPOTMHAMH
KU

DnektpocTaTuka. B3anMoaeicTBre 3apssKeHHBIX TETT.
DIIEKTPUYECKHI 3apsil. 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsiaa. 3akoH KymoHa.
DIEeKTPOCTATUIECKOE TI0JIE, €T0 OCHOBHBIE
XapaKTEPUCTHKHU U CBSI3b MEXy HUMH.
[ToctostnubIi TOK. [T0CTOSHHBIN SEKTPUYECKUN TOK.
Cuna Toka, HanpsHKEHUE, dIEKTPUIECKOE
comnpoTuBJieHHE. 3akoH OMa J71s1 ydacTka
AJIEKTPUYECKOM LIeTIH.

MarnuTtHO€e noJjie. MaraHuTHOE 10JI€ U €r0 OCHOBHBIE
XapaKTepUCTUKH. J[eMCTBHE MarHUTHOTO MOJIA HA
MPOBOJIHUK C TOKOM. 3aKOH Amriepa.
DIIEKTpOABUTATENb. SIBJIEHUE SJIEKTPOMArHUTHOM
WHYKIIMH.

Jlemoncmpayuu

DnekTpusanus Teil. B3anmoaeiicTerie 3apsyKeHHBIX TEJ.
HarpeBanue npoBoJHUKOB ¢ TOKOM. ONBIT DpcTea.
B3aumoaelicTBue mpoBOAHUKOB € TOKOM. JlelicTBue
MarHUTHOTO TOJISl Ha MPOBOJAHUK ¢ TOkoM. PaboTa
3JIEKTPOABUTaTeNs. SIBI€HHE 3J€KTPOMAarHUTHOM
VHYKIINH.

Konebauus u
BOJIHBI

Mexanuueckue kojeOaHus U BoJiHbL. CBOOOIHBIE
kosiebanus. Ilepnos, yactora u aMIuIMTyja KOJaeOaHUMH.
I'apmonunyeckue konedanus. MexaHMueCKHe BOJIHbI U UX
BU/Ibl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
YAbTpa3ByK U €ro UCIOJIb30BaHUE B MEAULIUHE U
TEXHHKE.

DeKTpOMarHUTHbIE KoJiebaHus 1 BOJIHBL. CBOOOAHBIE
3JIEKTPOMAarHuTHeIe Kojiebanus. KosiebarenbHblii
KOHTYp. DJIEKTPOMAarHuTHOE M0JIe. DIEKTPOMarHuTHbIE
BOJIHBL. CKOPOCTb 2JIEKTPOMAarHUTHBIX BOJIH.

CaetoBble BOIHBL. PazBuTne npeacTaBieHuii 0 IpUpoIe
CBeTa. 3aKOHBI OTPAXKEHMSI U IIPEJIOMJICHUS CBETA.
JInnssl. @opMyiia TOHKOU JIMH3BI.

Jlemoncmpayuu

Konebanus MaTeMaTHUeCKOTO U MPYXKHUHHOTO
MasITHUKOB.

V,T,P
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PaGora anekrporeneparopa. znyduenue u npuem
3JIEKTPOMArHUTHBIX BOJIH. Pagnocssse. Pasnoxenue
6eroro cBeta B ciekTp. MHTepdepenuus u qudpakius
CBeTa.

OTtpaxxenue u npenomsieHne ceeta. OnTu4ecKue
puOOpHI.

DJIEMEHTEI
KBAHTOBOM
¢buzukn

KBanToBbIe cBOMCTBaA cBeTa. KBaHTOBAsA rumnoresa
[Tnanka. ®oTo3neKTpUUECKUH YIPPEKT.

®usuka atoma. Moaenu crpoeHust atoma. OnbIT
Pesepdopra.

®du3nKa aTOMHOTO Spa U AIEMEHTAPHBIX YaCTHIL.
CocTtaB 1 cTpoeHHE aTOMHOTO siipa. PainoakTUBHOCT®.
PagnoakTrBHBIE M3ITy4€HUS U UX BO3/ICUCTBUE HA
YKVBBIE€ OpPTaHU3MBI.

Jlemoncmpayuu

®ororddext. DoToanement. Uznydenue nazepa.
JInnenyaTele CIIEKTPHI Pa3JIMYHbBIX BEIIECTB.
CueTynK NOHU3HUPYIOIINX U3ITYyYEHU .

Bcenennas u ee
SBOJIIOIIUSA

Crpoenue u pazputue Beenennoi. Mogenb
pacmupsromnieiics BeenenHoi.

[Ipoucxoxnenne Conneunon cucrteMel. COBpeMeHHast
(u3nueckas KapTHHA MUpA.

vV, T,P

2 cemecmp

XUMHUA

O01as ¥ HeopraHu4vecKasi XuMus

OCHOBHBIE
HOHATHS 1
3aKOHBI XUMUAH

[Ipenmet xumuu. BeniectBo. AToM. Mosekyna.
XHUMHUYECKUH JIEMEHT U (JOPMBI €TO CYIIICCTBOBAHHUS.
[IpocThie u cia0XKHBIE BELIECTBA.

OTtpakeHue XUMUYECKHX CIOKETOB B MPOU3BEACHUAX
XYZ0KECTBEHHOM JTUTepaTyphl U UCKYCCTBA.
Jlemoncmpayuu

Ha6op moneneit atomoB 1 Mosiekyi. Mismepenne
BeniecTBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aToMOB U
MOJIEKYIL.

OTtHOcUTEeNbHBIE ATOMHAS U MOJICKYJISIPHAS. MACCHI.
KonunuectBo Bemectsa. [locrosiunas ABoraapo.
MounspHas macca. 3akoH ABorajipo. MoJsipHbIil 00beM
ra3os.

KonuuecTBeHHbIe U3MEHEHHSI B XUMHH KaK YaCTHBIH

cnyqaﬁ 3daKOHOB IIEpEXoJa KOJINYCCTBCHHBIX U3MEHECHUN

B KayecTBeHHbIE. M. B. JIoMOHOCOB — «I1€pBBIi
PYCCKHI YHUBEPCUTET.
WMimrocTpanuuy 3ak0Ha COXpaHEHHsI MacChl BEIIECTBA.

10

[Iepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
371eMEHTOB [I.
N. Menpeneesa

Otkpeitue Iepuonnueckoro 3akoHa. Ileproauyeckas
cucreMa xuMmmudeckux ’neMmeHToB . . Menaeneena.
3nauenue [lepuoauueckoro 3akona u [lepuoanueckoit
CHCTE€MBI XUMHYECKUX 31eMeHTOB /1. 1. MeHnaeneeBa
JUISl pa3BUTHSI HAYKU U TIOHUMAHMS XUMUYECKOU
KapTUHBI MHUpa.

. . MenneneeB 06 00pa3oBaHUM U TOCYIapCTBEHHON
MOJINTHUKE.

Jlemoncmpayus

Y, T,P
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Paznuunsie hopmer [leproandeckoit cucTemMbl
xuMmuueckux anemeHToB .M. Meneneena.

11

Crpoenue
BEIIECTBA

KoBaneHntHas cBs3b: HenoysipHas u nojsipHasd. Monnas
CBs3b. KaTHOHEI 1 aHMOHBL. MeTaindecKkas CBS3b.
Bonoponanas cBs3b.

Jlemoncmpayus

OO0pa31bl BElIECTB U MAaTEPUAJIOB C Pa3IMYHbIMU TUIIAMU
XUMHUYCCKOM CBSI3U.

vV, T

12

Bopna. PactBopsl

13

XUMHYECKHUE
peakuuu

Bona B mpupoje, ObITy, TEXHUKE W Ha TTPOU3BOJICTBE.
Du3nIecKre U XUMHUUICCKUE CBOMCTBA BOIBL.
OrnpecHenune BOJIbl. ATperaTHbie COCTOSIHUS BOJIbI U €€
Mepexoabl U3 OJHOTO arperaTHOro COCTOSTHUS B APYTOE.
Jlemoncmpayuu

DuU3NYECKUE CBOMCTBA BOJIbI: IOBEPXHOCTHOE
HATSDKEHHUE, CMAauMBaHUE. XUMHUYECKUE PEAKIUH.
[TonsiTue 0 XMMUYECKON peakuu. TUIIbI XUMUYECKHUX
peakuuii. CKOpOCTh peakiu U (PakTopbl, OT KOTOPHIX
OHAa 3aBHCHT.

XUMUYECKUE PEAKIINU C BBIJICTIEHUEM TEIJIOTHI.

vV, T

14

Knaccuduxarus
HEOPraHUYeCKH

X COCTMHEHUN U
HMX CBOMCTBaA

15

MeTtaniasl
HEMETaJLJIBI

Knaccudukarys HeoOpraHM4eCKUX COSTUHEHNN U X
cBocTBa. OKCHIBI, KMCIOTHI, OCHOBAHHS, COJIH.
[Tonsitue o ruaponuse cosieir. Cpeaa BOAHBIX PaCTBOPOB
COJIEH: KUCas, HeUTpasbHasi, menoyHas. BogopoaHsiil
nokazarens pH pactBopa.

Mertamibl. O6mue Gu3ndecKne 1 XUMUYECKUE CBOWCTBA
METAJLJIOB.

Hewmerannbr. OOmias XxapakTepucTHKa TIIaBHBIX
MOATPYII HEMETAJVIOB HA ITPUMEPE rajIOreHOB.
Baxseiine coequHeHns METAUIOB U HEMETAJIJIOB B
IPUPOJE U XO3SIMCTBEHHOM IE€ATEIbHOCTH YEJIOBEKA.
Mertaibl U CIIIaBbl Kak XyJ10KECTBEHHbBI MaTepHall.
CoenuHeHNs METAJIJIOB KaK COCTaBHas 4aCTh CPEICTB
n300pa3uTenbHOro uckyccrsa. Hemeramnsl u ux
COCIMHEHMS KaK COCTaBHAs 4acThb CPEJCTB
U300pa3UTENHHOTO UCKYCCTBA.

Jemoncmpayuu

B3aumoneiicTBue MeTamioB ¢ HeMeTauiaMu (IIUHKA C
CEepoH, alFOMUHUS C 0JJIOM), paCTBOpPaMHU KUCIIOT U
[IeJI0YEeH.

I'openue metamioB (LIMHKa, kKeje3a, MarHus) B
KHUCIIOPOJIE.

B3anMopeiicTBre a30THON U KOHLIEHTPUPOBAHHOU
CEPHOM KUCIOT ¢ Meabt0. BoccTaHOBUTENBHBIE CBOMCTBA
METaJIOB.

Y, T,P

Oprannyeckasi XuMus

16

OcHoOBHbIE
MOHATHUSA
OPraHu4eCcKOu
XUMUU U TEOpUs
CTPOEHHUS
OpraHUYEeCKUX
COEJIMHECHUI

OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOCHUSI OPraHUYECKUX
coeHeHn. MHOrooOpasue opraHn4eckux
coenuHeHun. [lonsarre usomepun. YriaeBoa0pOIbI.
IIpenenbHble U HENPEAENbHBIE YIIEBOAOPOALL. Peakuys
nonumepusanuu. [Ipupogaeie HCTOYHUKH
YIIA€BOJOPOIOB. YTIEBOAOPOIBI KAK OCHOBA
MEKIYHAPOJHOIO COTPYIHUYECTBA U BAXKHEHUILINN
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17 | YraeBomopoasl | UCTOYHUK (hopMUpoBaHus Oroxera PO. vV, T,P
U UX Kucnopoaconepkaiiue opraHudeckue BeIecTBa.
MIPUPOIHBIE [IpencraBuTenn KUCIOPOIACOAEPKAIUX OPraHUYECKUX
HCTOYHUKHU COCMHEHUI: METUIOBBIA U 3THJIOBBIA CIIUPTBHIL,
18 | Kucnopoaconep | INIMUEPHH, YKCYCHAs KUCIOTA. JKUPBI KaK CIIOKHBIE vV, T,P
xKarue 3HPBHI.
OpraHuYecKue AJIKOT0JIU3M U €r0 OTPaKEHUE B MIPOU3BEICHUAX
COCIMHEHUS XYyJI0’KECTBEHHOM JIUTEPATYPhl U N300pa3UTEIHLHOTO
19 | AzoTcoaepikaiy | HCKYCCTBa. V,T,P
ue VYrneBobl: MIIOKO3a, KpaxMall, HEJUII0JI03a.
OpraHMYeCKue A30TCOIepKaIle OPraHuYeCKUe COSMHEHUS. AMUHBI,
COCTMHEHUS AMUHOKHCIIOTHI, Oenku. CTpoeHHe 1 OMOJIOTHYecKast
(GyHKIMS OETKOB.
Jlemoncmpayuu
[Tosydenue 3TuIEHA U €r0 B3aUMO/JICHCTBUE C
pacTBOpPOM MEepMaHraHarta Kajvs, OpOMHOM BOJIOM.
KauectBennas peaxius Ha riurepus. L[BeTHbIie peakiiuu
OEKOB.
Ilmactmacce! u BonokHa. [loHsiTHe 0 macTMaccax u
XUMHUYECKUX BOJIOKHAX. HaTypanbHbIe, CHHTETHYECKHE U
HMCKYCCTBEHHBIC BOJIOKHA. [[puMeHeHne momMepoB B
MPUKIIATHOM M KJIACCHYECKOM M300pa3UTEeIIbHOM
HCKYCCTBE.
PaznuuHble BUJIBI IJIACTMACC U BOJIOKOH.
XuMHUS U KU3Hb
20 | Xumus u XUMUS U OpraHu3M 4esoBeka. Xumuueckue sneMentol B | Y, T, P
OpraHu3M opraHusme yenoBeka. OpraHM4ecKkue U HeOpraHu4ecKue
YeJI0BEKa BemecTBa. OCHOBHBIE JKU3HEHHO HEOOXOIMMBbIE
21 | Xumus B ObITY COCTMHEHUS: OCIIKH, YTJIEBOIbI, )KHUPbI, BATAMUHBI. vV, T,P
VYrieBoabl — IIaBHBIA HCTOYHUK SHEPTUU OpraHu3ma.
Ponb xupoB B opranusme. XoJeCTEPUH U €ro poib B
3/10pOBBE YeJIOBEKa. MUHEpabHbIE BEIIECTBA B
IPOJYKTax MUTAHUs, UIIEBbIE J00aBKU.
COlasiancupoBaHHOE TUTAHUE.
Bopa. KauectBo Bogbl. Moromiye 1 YUCTAIIAE CPECTBA.
[IpaBuna 6e30macHOl pabOThI CO CpeACcTBaMH ObITOBOIA
XUMUU. PONb XUMHUECKHUX JIEMEHTOB B )KU3HU
pacteHuid. Y noopenus. XuMuueckue cpeacTna
3allUThl PACTEHUH.
BUOJIOI'Us
22 | buonorus- JKuBas npupojia Kak 00BbEKT U3y4eHHs OHOIOTUH. v, T
COBOKYITHOCTb MeTo1b1 HccTeI0BaHuUs )KHUBOU IPUPOJIBI B OMOJIOTHH.
HayK O KUBOU Omnpenenenue xu3HU (C MPUBJICYECHUEM MaTepHalia u3
MIPUPOJIE. pa3nenoB (GU3NKU
Mertonasl U XMMUH). YPOBHH OpraHU3allUU KU3HH.
Hay4YHOTI'O Lemoncmpayuu
MO3HAHMS B YpoBHU OpraHu3alK KU3HU.
OMonoTNN MeTobl MO3HAHMS JKMBOU IPUPO/IBI.
23 | Knerka Hcropus nzyuenus kinetku. OCHOBHBIE MOJI0KEHUS Y, T, P

KJIETOYHOU Teopuu. KieTka — CTpyKTypHO-
(byHKIMOHATBHAS (JIEMEHTapHAs) €AUHHIIA )KU3HU.
Crpoenue knetku. IIpokaproTsl 1 3yKapruoThl —
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HU3ILIKE U BBICIIME KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KIETKH 3YKapHOT.
Knerounoe sapo.

@DyHKUMS s17ipa: XpaHEHUE, BOCIIPOU3BEACHUE U
nepeaya HacJleCTBEHHON HH(pOpMAINU, PeryIIsusl
XMMHMUYECKON aKTUBHOCTHU KieTKU. CTpyKTypa u
(yHKIUU XpPOMOCOM. AYTOCOMBI U TTOJIOBBIC
XpoMocoMbl. bruonoruueckoe 3HaueHNE XMMHUECKUX
aneMeHToB. Heoprannyeckue BeliecTBa B COCTaBe
KJIETKU. POJIb BO/IBI KaK pacTBOPUTENS U OCHOBHOIO
KOMIIOHEHTa BHYTPEHHEN Cpebl OPraHU3MOB. Y TJIEBO/bI
u munuel B kietke. CTpykTypa U OUoI0ruueckre
¢dbynkuun 6enkoB. CTpoeHHEe HYKJIEOTUIOB U CTPYKTYpa
nomuHykieoTuaubix nener [JJHK u PHK, ATO®.
Bupyce! u 6akreprodaru. Hexnerounoe crpoenue,
YKU3HEHHBIM LIUKJI ¥ €r0 3aBUCUMOCTD OT KJIETOYHBIX
dhopm xu3nu. Bupycsl — Bo30yauTenn MHGEKIIMOHHBIX
3a00JeBaHMi; MOHATHE 00 OHKOBHpYycaxX. Bupyc
nMmmyHoAeduiuta yenoseka (BUY). [Ipodumnakrruka
BUY-undexmun.

Jlemoncmpayuu

Ctpoenue mouiekynsl 0enka. Ctpoenue mosexyinsl JJHK.
Crpoenue kietkn. CTpoeHue KIEeTOK IPOKapHoT U
sykapuot. CTpoeHue BUpyca.

24

Opranuszm

Opraaunsm — enuHoe 1emnoe. MuorooOpasue
OpraHU3MOB.

OOMeH BelecTBOM U PHEPTUEH C OKpYXKaIoIIeH cpeaon
KaK HE00X0AMMOE YCIOBHE CYLIECTBOBAHUS KUBBIX
CHUCTEM.

CriocoOHOCTh K CAaMOBOCIIPOU3BEACHUIO — OJIHA U3
OCHOBHBIX OCOOEHHOCTEH JKUBBIX OpraHu3MoB. [lenenue
KJIETKH — OCHOBA POCTa, Pa3BUTHUS U PA3MHOXKECHUS
opranu3moB. becnosioe pazmHoxkenue. [lonoBoit
MPOLECC U MOJI0BOE pa3MHOKeHHe. OIIoA0TBOPEHUE,
ero 6uonorudeckoe 3Hadenue. [lousrue 00
UHAUBUAYaIbHOM (OHTOT€HE3), SMOPHUOHAIBHOM
(amMOpuroreHes) U MOCTAIMOPUOHAIILHOM Pa3BUTHH.
NunuBuayanbHOe pa3BUTHE YEIOBEKA U €r0 BO3MOXKHBIE
HapyieHus. O01re nIpeacTaBiIeHUs O
HACJIEJICTBEHHOCTH U U3MEHYHMBOCTH. | eHeTHUecKas
TEPMHHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH
HacnenoBaHus. HacnenoBaHue Npu3HAKOB y YEIOBEKa.
[TonoBsie xpomocomel. CIIENIEHHOE € MTOJIOM
HacnenoBaHue. HacnencTBeHHble 00J€3HN YeToBeKa, UX
npUYUHBL U ipo¢unakTika. CoBpeMEeHHBIE
NIPEICTABIICHUS O T€HE U TeHoMe. [ 'eHeTnueckue
3aKOHOMEpHOCTH m3MeHYnBOCTH. Kiaccudukanus Gpopm
W3MEHYUBOCTH.

Bnustnue myrareHoB Ha opranusMm uenoBeka. [Ipeamer,
3a/1a4u U METObI cenekuuu. ['eneTnueckue
3aKOHOMEPHOCTH cenekuuu. Yuenue H. WM. Basuiiosa o
LIEHTPAaX MHOTO0Opa3Hsl U MPOUCXOKACHUS KYIbTYPHBIX
pacteHuii. buorexHosorus, ee TOCTHKEHHUS,

Y, T,P
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MIEPCTICKTHBBI PA3BUTHUSL.
Jlemoncmpayuu

OOMeEH BeIIecTB U MPEBPAILCHUS YHEPTHH B KIICTKE.
Jenenue kiaeTku (MUTO3, Metio3). CriocoObl OecroIoro
pa3mHosxenus. OmIoA0TBOPEHUE y paCTEHUH U
KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OpraHu3Ma.
Hacnencreenusie 0osie3nn yenoBeka. BiausHue
AIKOTOJI3Ma, HAPKOMAHHUU, KYPeHHS Ha
HacJIeJICTBEHHOCTh. MyTauuu. MoaudukanronHas
U3MEHUYUBOCTh. L[eHTpbI MHOTOOOpa3us u
MIPOUCXOKICHUS KYITBTYPHBIX PACTCHHIA.
UckycctBennsiii otoop. Mcecnenopanus B obnactu
OMOTEXHOJIOTHH.

25

Bung

DBOJIIOIIMOHHAS TEOPHS U €€ poJib B GOPMHUPOBAHUHN
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.
Bun, ero xpurepun. [lonynsanus kak CTpyKTypHas
eIMHUIA BUJIA U IBOJIIOITNU. CHHTETHYECKAs TEOPHS
ssostonnu (CTD). JIBrKyIne CUITbl SBOJTIOIUN B
cootBercTBuu ¢ CTO.

Pesynbratel sBomtonuu. CoxpaneHne MHOTo00pasus
BHJIOB KaK OCHOBA YCTOWYMBOTO pa3BUTHs OHOChEPHI.
[IprumHel BeIMMpaHus BUAOB. bruosmornuecknii mporpecc
1 OMOJIOTHYECKHUH perpecc. [ umoTe3bl MpOUCX0KICHUS
KU3HU. Y CII0KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIE B
MIPOLIECCE 3BOJIIOIUU. AHTPOIIOTEHE3 U €T0
3aKOHOMEpPHOCTU. JloKa3aTenbCTBa POJICTBA YEIOBEKA C
MJIEKOTIMTAIOIINMU )KUBOTHBIMH. DKOJIOTMYECKUE
(hbakTOpPBHI aHTPOTIOTeHE3a: YCI0KHEHHE MOMYISIIMOHHOMN
CTPYKTYpPBI BUJA, U3TOTOBJICHUE OPYIUN TPYIa, IEPEXOL
oT

PacTUTEIBHOTO K CMEIIAHHOMY THUITY IIUTaHUS,
ucnonb3oBanue orHs. [losBieHrEe MBICTUTENBHON
JEATEIBbHOCTH U YJICHOPA3ACIbHON PEUH.
[IpoucxoxaeHue 4ea0BEeYeCKUX pac.

Jemoncmpayuu

Kpurepuu Buna. [lonynsiuusa — cTpykTypHas eAMHULIA
BU/JIA, €AMHULA 3BOJIIOLMH. J[BUXKYILIME CUIIBI HBOJIFOLIMH.
Bo3HukHOBeHHE 1 MHOTOOOpa3ue MpUCIOCOOICHUN y
opraHu3MoB. Penkue u ucuesarouue Buibl. JIBrxkyiue
cuibl aHTponioreHesa. [Ipoucxoxaenue uenoBeka u
YEJI0BEYECKHUX PaC.

vV, T,P
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OKOCUCTEMBI

[Ipeamer u 3a1a4M SKOJIOTUU: YU€HHE 00 IKOJOTHUECKUX
(akTopax, yueHue o cooOI1ecTBaX OPraHu3MOB, yUeHHE
0 6uocgepe. Dxosoruueckue GakTopbl, 0COOEHHOCTH UX
BO3AEUCTBUS. DKOJOTHUECKasi XapaKTepUCTHKA BUJIA.
ITonsiTue 06 sxonornyeckux cucremax. Llenu nurtanus,
Tpouueckue ypoBHU. broreoneHnos kak 3kocucremMa.
buocdepa — riobanbHas sxocuctema. Yuenue B. U.
Bepnanackoro o 6uocgepe. Poib )KUBBIX OpraHU3MOB B
6uocdepe. bruomacca. bronornueckuii KpyroBopor (Ha
pUMepe KpyroBopoTa yrieposa). OCHOBHbIE
HanpaBJIeHUs BO3/IEHCTBH YeloBeka Ha buocdepy.

Y, T, P
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Tpancdopmanust eCTeCTBEHHBIX 3KOJIOTHYECKHX CUCTEM.
OCOoGEeHHOCTH arpo’KOCHUCTEM (arpOLIEHO30B).
Jlemoncmpayuu

Dkonoruveckue (PakToOphl U UX BIUSHUE HA OPTaHU3MBIL.
MeXBUIOBBIE OTHOIIIEHUS: TTAPA3UTHU3M, XUIIHUIECTBO,
KOHKYPEHIIHS, CUMONO03. SIpyCHOCTh paCTHTEIBHOTO
coobmectBa. KpyroBopor yriiepona B onocdepe.
3anmoBeTHUKY ¥ 3aKa3HUKH Poccun.

[Ipumeuanue: T — TtectupoBanue, P — Hanucanue pedepata, Y — ycTHbI ompoc, KP —
KOHTpOJIbHAs paboTa

2.4.3. llpakTnueckue 3anatus (JlabopaTopHble 3aHATHS)

No dopma
pasn Hanwenosaune Coneprkanue pasuena TEKYLIETO
ena pa3aciioB U TEM
KOHTPOJIS
1 2 3 4
1 cemecmp
OU3UKA
2 | Mexanuka HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS OT Beca ITP, KP
Tena.
3 | OcHOBBI COopka anekTpudecko mnemnu, nsmepenue cwibl Toka u | [1P, KP
ANIEKTPOIMHAMHUK | HAMPSDKCHUS Ha €€ Pa3InuHbIX
u ydacTKax.
4 | Konebanus u N3yuenne konebaHUt MaTEMaTHYECKOTO MasTHUKA. I1P, KP
BOJIHBI W3yuenune narepdepeHun u audpaxkiiuy CBeTa.
2 cemecmp
XUMMUSI
O01mas ¥ HeopraHu4vecKasi XuMusi
9 | OcHOBHBIE BrinosnHenue 3aganuii ¥ penieHue 3aaayd I1P
MOHATHS U
3aKOHBI XUMHH
10 | [lepumoanueckuii | BeimosHEHWE 3a1aHUA U PEIICHUE 3a1a4 I1P
3aKOH U
[Tepuonanueckas
cHcTeMa
XUMHYECKUX
anemenToB /[l. W.
Menneneesa
11 | Crpoenue BrinonHenue 3agaHuii ¥ penieHue 3aaayd I1P
BEIlleCTBA
12 | Bona. PactBopsl | Beimosinenue 3aganuii u penieHue 3aiad I1P, KP
13 | Xumnueckue BrinosnHeHue 3a1aHuii U penieHue 3aaayd I1P
peakuumn
14 | Knaccudukanus | Onpenenenue pH pactBopa coneil. I1P, KP
HEOpraHuueckux | BzanmonenicTBre METAIIOB C paCTBOPaMU KHUCIIOT U
COCIUHEHHUI U COJIEH.
HMX CBOMCTBA
Oprannyeckasi XuMust
16 | OcHoBHEIE . ITP
BrinonHenue 3a1aHuii U penieHue 3aaad
TIOHSATHS
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OPraHU4eCcKOu
XUMHH U TEOPUS

CTPOCHHUS
OpPraHUYeCKUX
COCIUHCHHI
17 | YrneBonoponas! u I1P, KP
UX IPUPOJHBIE BeinonHenue 3a1aHnii U peleHye 3aaad
HCTOYHHKHU
18 | Kucnoponconaep 1P, KP
Karue o
OPIAHHTCCKHe BrinosHeHue 3agaHuii U penieHue 3a1aq
COEIMHCHUS
19 | Azorcoaepxaru I1P, KP
€ opranuyeckre | BrimosHeHuWe 3a4aHuii U pelICHHE 3a1a4
COEIMHCHUS
XuMHUS U KHU3Hb
20 | XuMus u I1P
OpraHu3M BrinosHeHue 3agaHuii U penieHne 3aaad
yeJioBeKa
21 | Xumus B ObITY BrInoIHEHNE 3a1aHUH ¥ PELIEHHE 331249 ITP
BHUOJIOT'UsA
23 | Knerka Habimoienne KIeToK pacTeHHI U )KHBOTHBIX TI0/T I1P
MHKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENapaTax u ux
onucanre. CpaBHEHHE CTPOCHHUS KJIETOK PAaCTCHUHN U
JKUBOTHBIX.
24 | Opranusm Pemrenne sneMeHTapHBIX TCHETHYECKUX 3a/1a4. I1P, KP
AHanu3 1 OIIEHKA dTUYECKHUX aCMEKTOB Pa3BUTHUS
HEKOTOPBIX UCCIICIOBAHUIN B OMOTEXHOJIOTHH.
25 | Bun Onucanue ocobeii BUaa Mo MOPQOJIOTHIECKOMY I1P
KPUTEPHIO.
AHanu3 " OIEHKA Pa3JIMYHBIX THIIOTE3 TPOUCXOKICHUS
JKU3HU.
AHanu3 " OIeHKA Pa3JIMYHBIX THIIOTE3 ITPOUCXOKICHUS
yeJIoBeKa.
26 | DKoCUCTEMBI CocraBiieHHE CXEM Iepeaud BEIeCTB U SHEPTHH I1P

(meneit muTaHus).

CpaBHuUTENbHAS XapaKTePUCTUKA MPUPOIHBIX
9KOCUCTEM M arp0o3KOCHCTEM CBOEH MECTHOCTH.
Pemenue skonoruveckux 3aaau.

AHanus ¥ OIleHKa NOCJIEACTBUI COOCTBEHHOM
NeSTEIbHOCTH B OKpYXKaroue cpene,
IJ100aNBHBIX YKOJOTUYECKUX MPOOJIeM U TyTel X
peuieHusl.

Oxexypeuu

Mmuoroo0pasue Bui0B. Ce30HHbIC U3MEHEHHS B
npupoie (OKPeCTHOCTH MPodeccHoHaTbHOM
00pa30BaTeNbHON OpraHU3aIlnm).
EcrecTBeHHbBIE M UCKYCCTBEHHBIE DKOCUCTEMBI

(oxpecTHOCTH TIPO(hecCHOHANBEHOM 00pa3oBaTeIbHON

OpraHu3aIum).

[Tpumeuanue: [1P- npaktudeckas padora, JIP- maboparopHas padora; T — rectupoBanue, P —

Hanucanue pedepara, Y — yctHbii onpoc, KP — konTponbpHas paborta
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2.4.4. CoaepxaHue caMOCTOATEJIbHOM padoThI

IIpumepHas TemaTHKa pedeparos:

Marepust, GOpMBI ee IBUKESHHUS U CYLIECTBOBAHUSI.

IIepBblit pycckuii akagemuk M.B.JIoMOHOCOB.

HckyceTBO 1 pOoLece NO3HaHUs.

®u3nKa U My3bIKaJIbHOE UCKYCCTBO.

L{BeTomy3bIKa.

®u3nKa B COBPEMEHHOM IIUPKE.

Pu3n4ecKue METOIbI UCCIIEIOBAHUS TAMATHUKOB UCTOPUH, APXUTEKTYPHI U
IIPOU3BEICHUN HUCKYCCTBA.

Nook~wdpE

8. HayuHno-TexHuueckuii mporpecc u npo0aemMbl 3KOJIOTHH.

9. buortexnonorus u renHas uwxeHepust — Texnonorun XXI Beka.

10.  HaHOTeXHOJOrHs KaK MPHOPUTETHOE HANIPABJICHNE PA3BUTHUS HAYKH U TIPOM3BOJICTBA B
Poccuiickoit ®enepanuu.

11.  Oxpana okpyXarolen cpesibl OT XUMUYECKOTO 3arpsi3HEHUS.

12.  PactBOpBHI BOKPYT HAC.

13.  VYcrpaHeHHe )KECTKOCTH BOIBI Ha IPOMBIIIIJICHHBIX MPEANPUATHSX.

14.  Hcropust BOSHUKHOBEHHUS U Pa3BUTHUSI OPraHUYECKON XUMUH.

15. VYTraeBoibl ¥ UX poJib B )KUBOW MIPUPOJIE.

16.  JKupsI Kak MPOAYKT MUTAHHS U XUMHUYECKOE CHIPBE.

17. HexBaTtka mpo0BoJIbCTBUS Kak rio0anpHas mpooaemMa 4eI0BeUeCTBa U ITYyTH €€
pelIeHus.

18.  CpenctBa rurMeHBl Ha OCHOBE KHCIOPOCOICPKAIINX OPraHMYECKIX COCTMHECHUH.
19.  Cunrternueckue MOIOIINE CPEJICTBA: JOCTOMHCTBA U HEIOCTATKHU.

20.  edunur Genka B MUIIEBHIX MPOIYKTAX U €ro MPEOJI0JICHUE B paMKax rio0aabHOM

MIPOJIOBOJILCTBEHHOM MTPOTPaMMBEI.
21.  B.U. Bepnaackuii u ero yuenue o omocdepe.

22.  HUcropus u pa3BUTHE 3HAHUH O KIIETKE.

23.  Oxpyxaromias 4eJloBeKa cpesia M €e KOMIIOHEHTHI: Pa3JIMYHbIC B3TJISIbI HA OHY
npooiemy.

24. [Tomynsanms kak enuHAIIA OUOJIOTHYECKOMN IBOJTFOIHH.

25.  ITlomynsmus Kak 3KOJOTHYECKAs SMHUIIA.

26.  CoBpeMeHHbIE B3Il Ha OMOJIOTUYECKYIO SBOJIOIHUIO.

27.  CoBpeMeHHbIE B3Il HA IPOMCXO0XKICHUE YEIOBEKA: CTOJKHOBECHHE MHCHH.
28.  CoBpeMeHHbBIE METOJIbI UCCIICAOBAHMS KICTKH.

29.  Cpenpl oOMTaHHS OPTAHU3MOB: IPUYMHBI Pa3HOOOpa3Us.

2.4.5. llepeyeHb Y4eOHO-METOAMYECKOI0 O0ecmeYeHUS /IJIsi CAMOCTOATEIbHON PadoThl
o0yyaromuxcs Mo JMCHHIINHE

CamocrosarenbHas pabota cryneHToB (nanee — CPC) aBnsercs oIHUM U3 BUAOB yU4EOHBIX
3aHSATUIA CTYJEHTOB U OJHOW M3 OCHOBHBIX ()OpM BHEAyAUTOPHOW DPAOOTHI MPH peaTH3aliu
y4eOHBIX MIaHOB U mporpaMM. OHa TMPOBOAUTCS C IENbI0 CHUCTEMATHU3AllMKd M 3aKperieHus
MOJIyYEHHBIX TEOPETHYECKHX 3HAHHM W MPAKTUYECKUX YMEHUU CTYICHTOB; YIIyOleHus u
paciupeHuss TEOPEeTUUECKUX 3HAHUMN; pa3BUTHS TMO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH
CTYIEHTOB; (POPMHPOBAHUS CAMOCTOATEIHHOCTH MBILIUICHHS, CIOCOOHOCTEN K CaMOPa3BUTHIO.

HCJ'ILIO CPC ABIIACTCA OBJIAICHHUC Q)YHHaMCHTaJ'IBHBIMI/I 3HaHHUAMU,
HpO(l)eCCI/IOHaJIBHBIMI/I YMCHUSAMH U HABBIKAMU 110 HpO(l)I/IJ'IIO 6y,[[y1].[el>i ClICIUaJIbHOCTH, OIIBITOM
TBOp‘IeCKOI‘/’I, HCCIIeI0BaTENbCKOM ACATCIIBHOCTH, Pa3BUTHC CaMOCTOATCIBHOCTH,

OTBETCTBEHHOCTH M OPraHU30BAaHHOCTHU, TBOPYECKOTO MOAX0/Ia K PEIICHUIO TPOOIeM y4eOHOTO 1
po(heCcCHOHAILHOTO YPOBHEIA.

Bupbl caMocToATENbHOI pabOTHI CTYIEHTOB BKIIIOYAIOT HANIMCAaHUE pedeparoB, pelieHue
3aj1a4 ¥ yIpaKHEHUH.

Kpurepusimu OIeHOK pe3y/bTaToB BHEAYAUTOPHOH CaMOCTOSATENLHON PaOOTHI CTyIEHTa
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SBJISICTCS. YPOBEHb OCBOEHUS CTYJICHTaMHU y4eOHOTO MaTepuana;
YMEHHUE CTYIEHTa UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS TP BBIIIOJIHEHUHU IPAKTUYECKUX
3aJa4; yMEHHE CTYIEHTa HAXOAWUTh TPEOYIOIIYIOCS MH(POPMAIUIO, U3y4aTh €€ M MPUMEHITh Ha

MPaKTUKE; 000CHOBAHHOCTD U YETKOCTh U3JIOKEHHUS OTBETA.
Ha camocTositenbHyro paboTy o0ydaronuxcsi orBoautTces 50 4acoB yueOHOTO BPEMEHH.

Ne [Tepeyens yueOGHO-METOIUYECKOTO
HaumenoBanue obecrieueHus JUCIUTUINHBI 10
pasnena, Temsl, Bujia CPC BBITIOJTHEHUIO CAMOCTOSITEIILHON pabOTHhI
1 2 3
OU3UKA
1 Beenenue 1. ®dusuka: Teopus, pelieHue 3a1a4,
2 |Mexanuka JIEKCHKOH : CIIPAaBOYHUK /
3 |OcHOBBI MOJIEKYISAPHON (PU3UKU U T.U. Tpodpumosa. — Mocksa : KnoPyc,
TEPMO TUHAMUKH 2012. — 315 ¢. — CITO. — ISBN 978-
4 |OCHOBBI 2IEKTPOAUHAMUKH 5-406-00993-2. — Pexxum nmocryna:
5 Koebanusa 1 BOJTHEI https://www.book.ru/book/908489
6 |DneMeHTH KBaHTOBOU (hH3UKH 2. Xumust : y4eOHHK /
7  |Bcenennas u eé ssomonus JI.M. IlycroBanosa, 1.E. Hukanoposa.
XUMUSA — MocksBa : KHOPYC, 2012. —438c.
3 ‘BBG}IGHI/IG &llégﬂfﬂo. — ISBN 978-5-406-
O01mas ¥ HeopraHn4vecKasi XuMHs T
9 OCHOBHBEIE ITIOHATHS ¥ 3aKOHBI XMMHH. https://www.book.ru/book/915055
10 |Ilepronuueckuii 3aKOH U TIEPHOTUICCKAS 3. O6uasi Guonorns : yueOurx /
cucrema JI, M. Menzieneena. C.I'. MamonToB, B.b. 3axapoB. —
11 |Crpocsne semecsa Mocksa : KaoPyc, 2015. — 323 ¢c. —
12 |Boja 1 pacTBoph. gl’[O. — ISBN 978-5-406-03351-7. —
€XHM JIOCTyTa!
12 ?Eig?ﬁg&?ﬁgg;aHmeCKHX https://www.book.ru/book/916613
N . 4. Ctpenbauk, O. H. Konnenmmmn
COEeIMHEHMI U NX CBOMCTBA )
COBPEMEHHOTO €CTECTBO3HAHMS :
15 |Mertauibl ¥ HEMETAJLIbI o
koHcrekT jiekiui / O. H. CtpenbHuK.
Opranuyeckas Xumus - — M. : U3patensctBo FOpaiit, 2015. —
16 |OcHOBHBIC MOHATHS OPTAHUYECKOU XUMUHU U 223 ¢. — (Cepus : Xouy Bce ¢aath). —
TEOpUs CTp(zeHI/IH OpraHN4YCCKUX ISBN 978-5-9916-1913-4. — Pexum
COCIMHCHNH. noctyma : www.biblio-
17 yl“J'IeBOI[OpOI[LI " UX IIPUPOJHBIC KCTOYHUKHU onIine.ru/book/55CDE228-9OB4-451C-
18 |Kucnoponocoaepskaiiyue opraHndecKre B853-4CE174062143.
COeIMHEHHS
19 |A3oTcoaepxariye OpraHuuIecKue
COeIMHEHHS
XMMHUS U KN3Hb
20 | XuMUs ¥ OpraHu3M 4eJoBeKa
21 | Xumus B ObITY
BHUOJIOT U
22  |buonorus — COBOKYIHOCTh HayK O >KUBOH
npupoae. MeTo1pl HayYHOTO MMO3HAHUS B
Onosioruu
23 |Knetka
24 |Opranusm
25 |Bun
26 |DKocucTEeMBbI
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Kpome nmnepednciieHHbIX HCTOYHHKOB

oOydaronuecss MOXET  BOCIOJIb30BATHCSA
MOMCKOBBIMHU CHCTeMaMu ceTH VHTepHeT 1o TeMe CaMOCTOSATEIbHONW PadOTHI.
Jlisi OCBOGHHSI IUCHMIUIMHBI M CaMOCTOSITEJIBHOTO BBITMOJHEHHUS MPEIyCMOTPEHHBIX
y4eOHO#l mporpamMMmol Kypca 3aJaHUil MOXET OBITh HCIOJB30BaHO CIIEAyIomee Yy4eOHO-
METOIMYecKoe oOecTieyeHue:
-METOIMYECKHE PEKOMEH/IAINH K BHITIOJTHEHHUIO JTAOOPATOPHBIX U MPAKTHYECKUX PadoT;
-METOIMYECKHE PEKOMEH IAIMH IO BHIITOJIHEHHIO CAMOCTOSITEIBHOM paboThI.

Hauanom opranuzanuu 11000 camMOCTOSITEIbHOM pabOThl JIOJKHO OBbITh HPUBHUTHE
HaBBIKOB ¥ YMEHUH I'paMOTHOW paboThl ¢ yueOHOH M HAay4HOW JHMTEpaTypoil. DTOT mpoiecc, B
MIEPBYIO OYepellb, CBS3aH C HAXOXKJACHUEM HEOOXOAMMOM ISl YCHEIIHOTO OBJAJICHHS y4eOHBIM
MaTepuaioM JuTepatypoil. OOydaronuiicss JOMHKEH yMETh MOJIb30BaThCs (poHaaMu OUOINOTEK U
CIIPaBOYHO-OMOTHOTpaPUIECKUMH H3TAHUSMHU.

3. OBPA3OBATEJIBHBIE TEXHOJIOT' A
3.1. O6pa3oBaTe/ibHbIe TEXHOJIOTHH MPHU MPOBEIEHUH JEKIU

Bunel npumensiemsix oOpa3oBarenbHbIX | Kos-Bo
No Tema 9
TEXHOJIOT Ui Jac
1 2 3 4
DPU3UKA
1 |Bsenenune 1
2 MexaHuKa
3 OCHOBBI MOJICKYJISIPHOW (DPU3UKH U 6
TEPMOAMHAMUKH
4 |OCHOBBI NEKTPOTUHAMUKHI 8
5 |[KonebGanus 1 BOJIHBI 4
6 |[D;meMeHTHl KBaHTOBOM (DU3UKH. 4
7 |BcenenHas u €€ dBOJIOIHUA. 4
XUMMUSA
8 \BBez{eHHe 1
O01masi ¥ HeOpraHn4vecKasi XuMus
9 |OcHOBHBIE IOHATHS U 3aKOHBI XUMHH. 1
[lepuoanueckuii 3akoH u [lepuoamdeckas MK T-Texuonornu, Tipo6remmbic
10 |cucrema xumuyeckux 3aeMeHToB JI. K. 1
Merencesa JCKLMH, JICKLHHA-BA3YaTH3aLiH,
MYJIbTUMEANMHBIE TIPE3CHTAIIUU
11 |Ctpoenue BemecTBa 1
12 Boxa. PactBopsr 1
13 Xumuyeckue peakiuu 1
14 Knaccn(bnxvaunﬂ HEOPraHM1eCKuX 1
COEIMHEHUH 1 UX CBOWCTBA
15 Mertamisl 1 HEMETaJLTBI 2
Oprannyeckasi XuMus
OCHOBHBIE IOHATHS OPTaHUYECKON XUMUU U
16 [reopust CTpOEHUS OPraHUYECKUX 1
COCIMHEHUIN
17 |YrneBonopoas! U X MPUPOTHBIE HCTOYHUKH 2
18 Kucnopoocoiepskaiiye opraHn4aecKkue 1
COeIMHEHUS
19 A30TCOIepIKaIe OPraHuIeCKHe 1

COCAMHCHUA
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XuMHuA 1 JKH3Hb

20 Xumusi ¥ OpraHu3M YeJoBeKa 1
21 [Xumus B ObITY
BUOJIOI'Us1
buosiorust — COBOKYIHOCTh HAyK O dKHUBOMU
22 [mpuposl. MeTopl HAy9HOTO MMO3HAHHUS B 2
OroJIoTHI
23 [Kietka 1
24 |Opranusm 1
25 Bun 1
26 [DKOCHCTEMBI 1
Uroro mo xkypcy| 54
3.2. O6pa3oBaTebHbIE TEXHOJOTHH MPH MPOBEAEHUHN MPAKTHYECKUX 3aHATHI
(1abopaTopHbIX padoT)
No Tema Buasl mpuMeHseMbIx O6Ha30BaTeHBHBIX Koin-Bo
TEXHOJIOT U Jac
1 2 3 4
DOU3NKA
2 |MexaHuKa 4
3 OCHOBBI MOJIEKYJIIPHOUM (PU3UKHU U 4
TEPMOIMHAMUKHU
4 |OCHOBBI NEKTPOTUMHAMUKHI 4
5 |KonebGanus 1 BOJIHbI 4
XUMUA
O01asi ¥ HeOpraHn4vecKasi XuMus
9 |OcHOBHBIE MOHATHUS U 3aKOHBI XUMHU. 1
Ilepuoauueckuii 3akoH u [lepuognueckas
10 |cucrema xumuyeckux 3aeMeHToB JI. U. 3
Mengeneena
11 |Ctpoenue BemecTBa 3
12 Boma. PactBopsr 3
13 [XuMI4eCKHE PeaKIHH TpaauiMOHHOE CEMUHAPCKOE 3aHATHE, 3
14 KJ'IaCCI/I(bI/IKfII_[I/IH HEOPraHM1eCKuX pas6op peleHus 3a1a4 5
COeJIMHEHUH 1 UX CBOWCTBA
15 Mertamisl 1 HEMETaJLTbI 4
Oprannyeckasi Xumus
OcCHOBHBIE TIOHATHS OPTaHUYECKON XUMUU U
16 reopus CTPOEHUS OPTaHUYECKUX 1
COCIMHECHUI
17 |YrneBonopopl U X NPUPOIHBIE HCTOUYHUKH 4
18 Kucnopomocoepskaiiye opraHn4eckue 3
COeTIMHEHUS
19 A30TCOIEpIKalIie OPraHuIeCKHe 3
COeTMHEHUS
XuMus 4 KA3Hb
20 [Xumust 1 OpraHu3M yesnoBeKa
21 Xumus B ObITY
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BHUOJIOI'UA
23 [Kierka 3
24 |Opranuzm 3
25 Bun 3
26 [DKocHCTEMBI 2
Hroro mo xypcy| 62

4. YCJI0OBUs PEAJIM3ALIUU ITPOI'PAMMBI TIUCHUTIJINHBI

4.1. MarepuajJbHO-TeXHUYeCKasi 0aza, HeoOxoaMmMas  JJs OCyLIeCTBJICHUSI
o0pa3oBaTe/IbHOIO Mpoecca Mo JUCHUILINHE

Peanusyercs nporpamMmma yueOHON TUCHUTIIIMHBI B KAOMHETE €CTECTBO3HAHUS.
Ob6opynoBanue yueOHOTO KaOMHETA!
- pabouue MecTta AJis CTYACHTOB U IIPENoAaBaTes, ayAuTOpHAas TOCKa;
- KOMIUIEKT y4eOHO-METOIMYECKON NOKyMEHTaluu (YueOHUKU U ydeOHble MOCcOoOUs, KapTOUKHU-
3a/laHusl, KOMIUIEKTBl TECTOBBIX 3aJaHUN, OJJIEKTPOHHAsl CIPaBOYHO-ydeOHas JUTEparypa,
MYJIbTUMEINIHBIE 00yJaroIIie MporpaMmsbl);
-HarJasAHbIe TocoOus (CXeMbl, TaOIUIbl, N300pa3UTENIbHbBIE U HaTypaJIbHbIE OCOOUS);
- aBTOPCKUI KOMIUJIEKT KOMITBFOTEPHBIX IIPE3CHTALIU.

Texuuueckue cpenctBa OOydeHHUS: KOMIBIOTEP, MPUHTEP, MPOEKTOP, HPOTPaMMHOE
o0ecrieueHue.

4.2. IlepevyeHb He0OXOAMMOI0 IPOrPaAMMHOI0 o0ecneYeHnst

Omneparmonnast cuctema Microsoft Windows (kontpakt Ne 232-AD®/2014 ot 25.09.2014,
KOPIIOpAaTUBHAS JIUICH3HSA);

ITaker nporpamm Microsoft Office Professional Plus (xontpakr Ne 232-AD®/2014 ot
25.09.2014, xopriopaTUBHAas JUIICH3HS);

7-zip GNULesser General Public License (cBobGomHoe mporpamMmHoe oOecriedeHue, He
OTpaHUYEHO, OECCPOYHO);

Hutepuer Opayzep Google Chrome (OecrmaTHoe mporpamMmmHoe obecrieueHrne, He OrpaHruveHO,
OeccpoyHo);

K-Lite Codec Pack — ynuBepcanbHblii HaOOp KOJACKOB (KOJMPOBIIMKOB-IEKOIUPOBIIUKOB) U
YTHWIAT JJIs MPOCMOTpa U o0paboTkM ayauo- U BujaeodaityioB (OecruiaTHOE TPOrpaMMHOE
obecrieueHre, He OTPaHUICHO, OECCPOYHO);

WinDjView — nporpamma mis mpocMmotpa daiiioB B dopmare DIV u DjVu (cBoGomHOe
MPOrpaMMHOE oOecreueHne, He OTPaHYEHO, OECCPOUHO);

Foxit Reader — mnpukiagHoe mporpaMMHOe oOecredeHre Ui MPOCMOTPa 3IJIEKTPOHHBIX
nokyMeHToB B crtapaapte PDF (OecruiatHoe mporpammHoe oOecnedeHue, HE OrpaHUYEHO,
0ecCpovHO).

S MEPEYEHb OCHOBHOM U IONMOJHUTEJILHON YYEBHON

JIMTEPATYPBI, HEOBXOJIJUMOM JIJIs1 OCBOEHUS TUCIIUTIJIAHBI

5.1. OcHoBHas JIuTEpaTypa

1. ®dusuka: Teopus, penieHue 3aaad, JeKCHKoH : cpaBovynuk / T.1. Tpopumoa. —
Mocksa : KnoPyc, 2012. — 315 c. — CITIO. — ISBN 978-5-406-00993-2. — Pexxum nocrymna:
https://www.book.ru/book/908489

2. Xumus : yaeonuk / JILM. ITycroBamosa, .E. HukanopoBa. — Mocksa : KnoPyc,
2012. — 438 ¢. — Jns CITO. — ISBN 978-5-406-00168-4. —
https://www.book.ru/book/915055

3. O6mas ouonorus : yaebunuk / C.I'. MamonToB, B.b. 3axapoB. — Mocksa : KnoPyc,
2015. — 323 ¢. — CIIO. — ISBN 978-5-406-03351-7. — Pexum moctyna:
https://www.book.ru/book/916613
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5.2 JlonosiHuTEIBHAS JIUTEPATYPA

1. Crpenbuuk, O. H. Konnenumu coBpeMeHHOT0 €CTECTBO3HAHUS : KOHCHEKT JeKiuii / O.
H. Crpenpnuk. — M. : U3parensctBo IOpaiit, 2015. — 223 c. — (Cepus : Xouy Bce cliaTh). —
ISBN 978-5-9916-1913-4. — Pexxum noctyna : www.biblio-online.ru/book/55CDE228-90B4-
451C-B853-4CE174062143.

5.3 [lepuoanyeckue U3TaHUsA

1. Kypnan «Yuensie 3anucku KazaHnckoro rocy1apcTBEHHOTO YHUBEPCUTETA: CEPHUSL:
EcrecTBeHHBIE HAYKN»

2. XKypnan «M3Bectus BY3o0B CeBepo-Kapkasckoro pernona. Cepusi: EcrecTBeHHBIE
HayKH»

3. Kypunan «Dwuszuka 3emian»

4. Kypnan «Xumus u xxku3ab XXI Bex»

5. Bassl nansbix kommnanun «Mct Beroy (http://dlib.eastview.com).

5.4 IlepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH

«HHTEepHET», HEOOXOTMMBIX JIJIsl 0CBOEHHST THCIMIIIHHbI

1. MunucrepctBo 06pazoBanus u Hayku Poccuiickoit denepanuu
(http://MunoOpHayku.pd/);

2. ®enepanbHbii opran "Poccuiickoe oopazosanue” (http://www.edu.ru/);

3. Hndopmanmonnas cucrema "EqnHoe 0KHO AOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas xosuiekius nudpoBsix oOpa3oBareabHbIX pecypcos (http://school-
collection.edu.ru/);

5. ®enpepanbHbIi HIeHTP HHGOPMAIMOHHO-00pa3oBatenbHbIX pecypcoB (http://fcior.edu.ru/);

6. Oo6paszoBatenbHbIi mopran "Yueba" (http://www.ucheba.com/);

7. Tlpoext ['ocymapcTBEHHOTO HHCTUTYTA pyccKoro si3bika uMeHu A.C. [Tymkuna
"O6paszoBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snexkrponnas oubmuorexa (HOB) (http://www.elibrary.ru);

9. HanwmonansHas 3nekTpoHHas oubnuoreka (http:/H36.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).

11. CupaBouno-undopmarroHHbii mopran "Pycckuii s3pik" (http://gramota.ru/);

12. Cnyxba TeMaTHYECKHX TOJKOBBIX cioBapei (http://www.glossary.ru/);

13. CnoBapu u sunukioneauu (http://dic.academic.ru/);

14. Koncynbrant [Iintoc - cripaBo4Hast mpaBoBasi cUcTeMa (JIOCTYIT IO JIOKaJIbHOM CETH)

6. METOAUYECKHUE YKA3AHUA J1JISA OBYUYAIOIIUXCA
1O OCBOEHMIO JUCHHUIIJIMHBI

VYuamuecs A1 MOJHOLIGHHOTO OCBOEHMs y4eOHOro kypca «EcTecTBO3HaHUE» JOJKHBI
COCTaBIISITh KOHCIIEKTHI KaK IPH MPOCITYLIMBAHUH €T0 TEOPETUYECKOH (JISKIIMOHHOM) YacTH, TaK
U TIpU TOArOTOBKE K NPAKTHYECKUM 3aHATHAM. JKenarenbHO, YTOObI KOHCHEKTHI JICKIHH |
CEMHMHAPOB 3alHUCHIBAIICH B JOIMYECKOI MOCIEI0BATEILHOCTH U3YUEHHsI Kypca U COJIEPKAIUCh
B OJHOM TeTpaau. DTo obecneyuT Oosiee MOJHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM
3aHATHUAM, TaK U CECCHOHHOMY KOHTPOJIIO 3HAHUH.

CamocrosTenbHass paloTa ydamuxcs sBIsSeTCS BakHeimed ¢opmoil  yueOHO-
MO03HaBaTeNbHOrO Mpouecca. Llenp 3amaHuii U1 caMOCTOATENBHOW pabOThl — 3aKpeNHTh U
paclIMpUTh 3HAHUS, YMEHUs, HaBBIKH, MPUOOPETEHHbIE B pe3ybTaTe M3y4YEHUs AUCLUILIUHBL;
OBJIAZIETh YMEHHEM MHCIIOJb30BaTh IOJyYCHHbIE 3HAHMS B IMPaKTHUECKOW paboTe; MOIy4uTh
NEPBUYHBIE HABBIKU NMPO(ECCHOHAIBHON AEeATENbHOCTH.

¢donamMu OMOIHOTEK U CIPaBOYHO-OMOIHOTpaPUUECKUMU U3IaHUSIMH.

3ajaHus A CaMOCTOSTENBHOW pPabOThl BBIMOJIHAIOTCS B IMUCBMEHHOM BHJE BO
BHeayIUTOpHOEe Bpems. PaloTa J0DKHA HOCHTH TBOPUYECKMH XapakTep, IMpH €€ OICHKE
[IPEero/1aBaTellb B IEPBYIO OUepelb OLIEHMBAET 0O0CHOBAHHOCTh U OPUTMHAIBHOCTH BHIBOJIOB. B
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MUCHbMEHHOM paboTe Mo TeMe 3aJaHus YJallluiCs JOJDKEH TOJIHO M BCECTOPOHHE PAacCMOTPETh
BCE AaCMEKThl TEeMbI, YeTKO C(OpPMyIHpOBaTh M AapryMEHTHPOBATh CBOIO TIO3ULHUIO IO
UCCIIelyeMbIM BoIlpocaM. BpIOOp KOHKPETHOrO 3aJaHusi sl CaMOCTOSITEIbHON paboThI
MPOBOJUT IMPENOoIaBaTellb, BEIYIIMHA NPAKTUYECKUE 3aHSATHS B COOTBETCTBHHM C IEPEYHEM,
yKa3aHHBIM B IIJJaHAX MPAKTUYECKUX 3aHATUH.

Obwue npasuna 8bINOIHEHUS NUCbMEHHBIX paOOm

Ha mepBoM 3aHSATHM CTYIEHTHI JOJDKHBI OBITH MPOWH(GOPMHUPOBAHBI O HEOOXOIUMOCTH
COOIIIOJICHUS. HOPM aKaJIeMHYECKOW ITHKH M aBTOPCKUX IpaB B Xoje oOydeHus. B wactHocTH,
MPEIOCTABIISIFOTCS CBEACHUS:

- oOmras mHpopManus 00 aBTOPCKUX MPABaXx;

- npaBujia IUTHPOBAHUS;

- npaBuia 0(OPMIIEHUS CCBIJIOK;

Bce nmeronuecs B TEKCTE CHOCKH TIIATENIFHO BBIBEPSIOTCS U CHAOXKAIOTCS «aApecammy.

Hemonyctumo BKIItOUaTh B CBOIO palbOTYy BBIIEPKKH M3 PabOT ApYyrux aBTOPOB 0e3
yYKa3aHUsi Ha OTO, IMEpPECKa3bIBaTh UYXKyH padoTy OJIM3KO K TEKCTy Oe3 OTCBUIKA K HEW,
HCII0JIb30BaTh Yy)XKHE Heu 0e3 yKa3aHUs NMEpBOMCTOYHHMKOB (3TO KacaeTcss M HMHGOpMaluy,
HaizeHHol B lHTepHete). Bee ciyuan muiaruaTta 10JKHBI ObITH UCKITFOUYEHBI.

CrucoK MCTOh30BaHHOW JINTEPATYpPhl JOJDKEH BKIIIOYATH BCE MCTOYHHKH WH(POPMAIINH,
W3yYeHHBIE W MPOpa0dOTaHHBIE CTYACHTOM B IPOIECCE BBIMOJHEHHS PabOThI, M JIOJDKEH OBITH
coctaBneH B cootBerctBUU ¢ ['OCT P. 7.0.5-2008 «bubnuorpadudeckass ccpuika. OOmue
TpeOOBaHUS U MPABUIIA.

Tpebosanus k Hanucanuio pegpepama

Pedepar mo maHHOMY Kypcy SBISIETCS OJHMM W3 METOJIOB  OpTaHW3aluU
CaMOCTOSITEIHHOU PaOOTHI.

Tembl pedeparoB SBIAIOTCS JOTOJHUTEIBHBIM MaTEpUANOM JUIs HM3y4eHHs] JaHHOMN
nucuuIinHel. Pedepar oneHnBaeTcs B OUH 0aJl1 B OLIEHKE UTOTO SK3aMeHa

Pedepar nomxeHn ObITh MOJATOTOBIIEH COTJIACHO TE€ME, MPEAJIOKEHHOM MpenoiaBaTeeM.
JlommyckaeTcsi  caMOCTOSITENIbHBIM  BBIOOpP TeMbl pedepaTa, HO MO COIVIACOBAHUIO C
MIPEToIaBaTEeNIeM.

Jns wHanucanus pedepara CTyIEHT CaMOCTOSTEIbHO MOJOMpPAaET HCTOUYHUKH
nH(popMaIuu 1Mo BEIOpaHHOU TeMe (JIuTepaTypa yueOHas1, mepruoanyueckas u MIHTepHeT-pecypchl)

O6bem pedepara — He menee 10 crpanurl popmara A 4.

Pedepar nomxen umers (TUTYIBHBIN JIUCT, COAEPIKAHHUE, TEKCT JOJKEH OBbITh pa3OUT Ha
pas3felibl, COTJIaCHO COAEP KAHUIO, 3aKIIIOUEHUE, CIIUCOK JIUTEPATyphl HE MEHEe 5 HCTOUHUKOB)

O6cyxnenue TeM pedepaTtoB MPOBOIUTCS HA TeX MPAKTUYECKUX 3aHATHUAX, 10 KOTOPHIM
OHHM pachpezeNeHbl. JTo sBIsieTCsa 00s3aTeIbHbIM TpeOoBaHHeM. B ciydae He mpegocTaBiieHus
pedepara coriiacHO YCTaHOBJIEHHOMY Tpaduky (0e3 yBaXHUTENbHOU NPUYUHBI), Yydalluncs
00s13aH MOATOTOBUTH HOBBIN pedepart.

Nudopmanus no pedepaty He nospkHa mpesbimark 10 MuHyT. BeicTynaromuii gomkex
MOATOTOBUTH KPATKUE BBIBOJIBI IO TeMe pedepaTa Uit KOHCTIEKTUPOBAHHUS.

Cnaua pedepara npernoaaBaremnto o0s3aTeabHa.

7. OHEHOYHBIE CPEJACTBA JISA KOHTPOJIA YCIIEBAEMOCTH
7.1. ITacnopT (poHIA OLEHOYHBIX CPEICTB

He npenycmoTpeHo.

7.2  Kpurtepuu oneHKH 3HAHUH

KoHTpons U oOlleHKa pe3yabTaToB OCBOEHHS Y4€OHOW IUCHUIUIMHBI OCYIIECTBISETCS
IIpero/1aBaTesieM B Mpoliecce MPOBeIeHHs MPAKTUYECKUX PadoT, TECTUPOBAHUS, COOECEeJOBAHUS
[0 pe3yJibTaTaM BBINOJHEHHs JIa0OPaTOPHBIX PabOT, a TakKe peleHHs 3a7ad, COCTaBJICHUS
pabouux TaOIUIl U MOArOTOBKU COOOIIEHUH K YpOKY. 3HaHUS CTYJCHTOB Ha MPAKTHUYECKUX
3aHATUSAX OIIGHUBAIOTCS OTMETKAMHM «OTJIIMYHO», «XOPOLIO», «YIOBIETBOPUTEIBHO» U
«HEYJIOBJIETBOPUTEIHHO.
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OLIGHKa 5 ,  «OTJIIMYHO»  BBICTABJIACTCA, KOrJa CTYIACHb IIOKa3bIBACT

riryookoe

BCCCTOPOHHCC 3HAHUC pasjciia AUCHUILIMHBI, 00s13aTEeILHON U ﬂOHOHHHTeHLHOﬁ JIMTCPATYPHI,
APTYMCHTHUPOBAHO MU JIOTUYCCKU CTpOfIHO nu3jiaract Marcpuall, MOXCET MNPHUMCHATH 3HAHUA JIA

aHaJIM3a KOHKPETHBIX CUTYalUH.
Onenka 4, «xopouio»

CTaBUTCA MpU TBCPAbIX 3HAHHAX pasaciia JUCHUIIINHBI,

00s13aTEIbHOM U TEPATyphl, 3HAKOMCTBE C JIOTIOJIHUTEIHHOHN JIUTEPATYpOi, apryMEHTHPOBAHHOM
U3JI0’KEHUU MaTepuaia, yMEHUU IPUMEHUTh 3HAHUS I aHAJIN3a KOHKPETHBIX CUTYalUi.
Onenka 3, «yIOBJIETBOPUTENILHO» CTABUTCS, KOTJAa CTYAEHT B OCHOBHOM 3HAET pas3zei

AUCHUIUIMHBI, MOXET MPAKTHUYCCKU IPUMCHUTL CBOW 3HAHUA.

OHCHKa 2, CHCYHOBJICTBOPHUTCIBHO» CTABUTCA, KOrga CTyAC€HT HC OCBOWJI OCHOBHOI'O

COJIep’KaHus IIpeIMeTa U ci1abo 3HaeT U3ydaeMblil pa3/ien IUCHUILUIMHBL.

7.3. OueHo4Hble CPeACTBA JIsA MPOBeAeHUs TEKYIIei aTTecTalun

. JInanbie ITpumepsl
dopma [TpakTrueckuit
aTTECTALIH 3HaHus YMeHus ONbIT (BraLCHIE) KadgecTBa OIICHOYHBI
o0ydJaromerocs | X CpeJiCTB
YcTHBIT Kontpons Onenka ymenust | Onenka HaBbIKOB | OlLieHKa Kontpons
(MICbMEHH | 3HAHUH 1O paznuyarh paboThI ¢ CrocoOHOCTH HbIE
BIii) OMpOC | ONPEAETICHHbI | KOHKPETHBIE JTUTEPATypPHBIMU | ONEPATHBHO M | BOMPOCHI
0 TeMam M TpobaemMaM | TIOHSTHS HUCTOYHUKAMH Ka4eCTBEHHO o TeMam
OTBEYaTh HA IpUIararoT
MOCTaBJICHHBIE | CA
BOIIPOCHI
Pedeparsr Kontpons Ouenka ymenus | Ornenka HaBBIKOB | OrieHka Tembr
3HAHWUU TI0 pasnu4Jarh paboThI € crocoOHOCTH K | pedeparoB
OIIpEJIeTICHHB! | KOHKPETHBIE JUTEPATYPHBIMH | CAMOCTOSITENIbH | TMPHJIATAIOT
M TpobJemMaM | TIOHSTHS HUCTOYHUKAMH oii paborte u csl
aHaIn3y
JUTEPATYPHBIX
MCTOYHUKOB
[Ipaktuueck | Cmbich OnuceBath 1 HaBbikamu: Ornenka Tembr
ne TIOHSITHHA: OOBSICHATH OITUCaHUS U CIocoOHOCTH pabot
(JtaGopatop | €CTeCTBEHHOHA | €CTECTBEHHOHAYd | OOBSCHEHHS ONEpPaTHBHO M | TIPUJIATAOT
HBIE) y4HOE SIBJICHHE, | HbIE SIBJICHUS U €CTECTBEHHOHAYY | Ka4eCTBEHHO cst
paboTHI TUIOTE3A, CBOIICTBA TEN: HBIX SIBIICHUN U pemarb
3aKOH, TEOpHsl, | ABM)KEHHUE CBOICTB TelT: MIOCTaBIJICHHBIE
BEILECTBO, HEOECHBIX T U JIBIKEHHUE Ha
B3aUMOJICCTBH | MCKYCCTBEHHBIX HEOECHBIX T U MPAaKTUYECKUX
e, CITyTHUKOB HCKYCCTBEHHBIX u
ANIEKTPOMArHUT | 3€MJIM; CBOMCTBA | CITyTHUKOB 71a00paTOpHBIX
HOE TIoJIe, ra3oB, )KUJIKOCTeH | 3emim; cBoiicTBa | paboTax 3aaa4yu

BOJTHA, (POTOH,
aToOM, aTOMHOE
PO,
HMOHU3UPYIOIIN
€ U3ITyYCHHUS,
IJIaHETA,
3Be37a,
rajJaKTHKa,
Bcenennas;
3KOJIOTHYCCKU
€ aCITeKThI
HCIOJIb30BaHU

Y TBEP/IBIX TET;
SJIIEKTPOMArHUTHY
10 UH]TYKITHUIO,
pacmpocTpaHeHne
2JIEKTPOMArHUTH
bIX BOJIH;
BOJIHOBBIC
CBOICTBA CBETA;
W3ITy4eHHUE U
TIOTJIONICHUE
CBETa aTOMOM,;

thoroaddexr;

ra3oB, JKUJIKOCTEH
Y TBEPJIBIX TET;
3JIEKTPOMArHUTHY
10 UH]TYKITHUIO,
pacmpocTpaHeHne
3IEKTPOMArHUTH
BIX BOJIH,
BOJIHOBEIC
CBOICTBA CBETA;
W3ITy4eHHUE U
TIOTJIOIICHUE
CBETa aTOMOM;

u
apryMeHTHUpOBa
Th PE3YyIAbTATHI
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s
YTJIEBOJOPOAH
OT'O CBIPBSI.
3HaHue
CTPOCHUS
KJIETOK,
OCHOBHBIX
cIoco0oB
Pa3MHOXKEHUS
OpPTaHU3MOB,
cTagun
OHTOI'€HE3a Ha
npuMepe
YeJIOBEKA,
MIPUYH,
BBI3BIBAIOIINX
HapyIICHUS B
pa3BUTHH
OpPTaHM3MOB.
3HaHue
coCTaBa,
CTPOCHHUS U
00X
CBOMCTB
BaKHEHUIITIX
KJIACCOB
HEOpTraHUYEeCK
HX U
OpraHUYeCcKuX
COCIMHCHHH,
HUCKYCCTBEHHBI
X "
CHHTETHYECKU
X TIOTUMEPOB.
CMBICTI
€CTEeCTBEHHOHA
YUHBIX 3aKOHOB
KJ1aCCHYECKOM
MEXaHUKH,
BCEMHUPHOTO
TATOTECHUSI,
COXpaHEHUs
SHEPTUn
AMITYIIbCA U
3IEKTPUIECKOT
0 3apsna,
TEPMOJIMHAMUK
I/ID
3JIEKTPOMArHUT
HOW UHIYKLIUH,
¢doroapdexra;
KOJTMYECTBEHH
BIX 3aKOHOB
XAMHUHU
Ileprognueckn

YcranaBauBaTh
3aBHCHMOCTH
CBOICTB
XAMHYECKUX
BEIIECTB OT
CTPOCHHUS
aTOMOB
00pa3yromux ux
XAMHYECKUX
3JIEMEHTOB.
OOBSICHATD
3aBHCHMOCTH
CBOMCTB BEIISCTB
OT UX COCTaBa U
CTPOCHHUS
KPUCTAJUTMYECKU
X PEIIEeTOK.
OOBSICHATD
XAMHYECKHE
SIBJICHUS,
MIPOUCXO/IATITNE B
npuposae, ObITy U
Ha
MTPON3BOJICTBE.
O11eHHUBAaThL
BIIVSIHHE
XHUMHYECKOT0
3arps3HEHUs
OKpY’Karoen
cpenbl Ha
OpraHu3M
JeJIoBeKa U
JIpYTrHe KUBbIC
OpTaHU3MBbI;
aHaITM3UPOBATh U
OIICHHUBATh
paznuyHbIe
TUIIOTE3DI
MIPOUCXOKICHUS
>KH3HH Ha 3eMII€;
MIPOBOJUTH
OIIMCaHue
oco0eil oTHOro
BHUJIA 110
Mopdomoruueck
OMY KPUTEPHIO.
OTm4ath
THUIIOTE3BI OT
HAy4YHBIX TEOPHIL.
JlenaTb BEIBOMIBI
Ha OCHOBE
SKCHEPUMEHTAITLH
BIX JIAHHBIX.
ITpuBoIUTH
TIPUMEDBI,

dhororddexT;
YcranoBneHus
3aBHCHMOCTH
CBOICTB
XHUMHYECKUX
BEIIECTB OT
CTPOCHHUS
aTOMOB
00pa3yomImx ux
XHUMHYECKHUX
3JIEMEHTOB.
OOBbsicHEHUS
3aBHMCHMOCTH
CBOICTB BEIIECTB
OT UX COCTaBa U
CTPOCHHUS
KPUCTAJUTMYECKU
X PEIIeTOK.
OOBbsicHEHUS
XAMHYECKUX
SIBIICHUH,
MPOUCXOIAIINX B
npuposae, ObITy U
Ha
MPOU3BOJICTBE.
OreHuBaHUs
BITMSTHHLS
XHMHYECKOT'O
3arps3HEHUs
OKpY>Karolen
cpenbl Ha
OpraHu3M
YJeIloBeKa U
JIpyTrHUe KUBbIC
OpraHUu3MBbI;
aHanm3a u
OIICHUBAHUS
Ppa3NIUYHBIX
THIIOTE3
MPOUCXOXKICHUS
>KH3HH Ha 3eMIIE;
MPOBEICHUS
OIACaHUs
0co0el 0IHOT0
BHJIA T10
Mopdomoruueck
OMY KPUTEPHIO.
Otmuns
THTTIOTE3BI OT
HAYYHBIX TEOPHU.
JlenaTb BEIBOMIBI
Ha OCHOBE
SKCHEPUMEHTAITLH
BIX JAHHBIX.
IIpuBOITUTH
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1 3aKOH MOKa3bIBAIOLLME, | MPUMEPBI,
.M. Menzenee | uro: HAONMIOACHUS | ITOKA3bIBAOILNE,
Ba Y DKCIICPUMEHT YTO: HAOTFOICHHS
BKJIQJT SIBJISTFOTCS Y DKCIICPUMEHT
POCCHUICKHX U | OCHOBOM JIs SIBJISTFOTCS
3apyOeIKHBIX BBIJIBIOKCHUSI OCHOBOM JIJIsI
yYEHBIX, THIIOTE3 Y TEOPHUH, | BBIIBUKEHUSI
OKa3aBIIINX TIO3BOJISFOT THIIOTE3 U TCOPHIA,
HauOoJbIIIee TIPOBEPUTH TIO3BOJISFOT
BJIMSIHUC HA UCTHHHOCTb TIPOBEPUTH
pa3BHTHE TEOPETHYCCKUX UCTHHHOCTb
€CTeCTBO3HAHH | BBIBOJIOB,; TEOPETHYCCKUX
s €CTECTBEHHOHAYY | BBIBOJIOB;
Hasi TEOpUs IACT | €CTECTBEHHOHAYY
BO3MOKHOCTb Hasi TEOpHsl IaeT
OOBSICHATH BO3MOXKHOCTh
W3BECTHBIE OOBSICHATH
SIBJICHUSI TIPUPOJIbI | M3BECTHBIC
Y Hay4YHbIC SIBJICHUSI TIPHPOTBI
(akThl, Y Hay4HbIE
IPE/ICKa3bIBATh (akTsl,
€Ilc HEM3BECTHBIC | MPEICKA3bIBATH
SIBJICHUSI €Ilc HEM3BECTHBIC
SIBJICHUSI
TectupoBan | KonTpons Onenka ymenus | Ornenka HaBbIKOB | OrieHka Bormpocst
ne 3HaHUH 110 pa3nu4artb JIOTUYECKOT0 CIIOCOOHOCTH pUIararoT
OIIpEIeTICHHB! | KOHKPETHBIE aHanm3a u ONEpaTUBHO M | CA
M mpoOsieMaM | TOHSATHS CHHTE3a IPU Ka4eCTBECHHO
COIOCTABJICHUH | OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
MTOHATHI BOIIPOCHI
IIpuMepHBbIe TeCTOBbIE 32/IAHUS:
Pa3nen 1. buoJsorus
1. Ilpoyecc uHouudyaibHo20 pazsumus OpeaHusMa - d9mo.
a) OHTOreHE3
b) MHTO3
C) aMHTO3
d) Meio3
2. Tkanvio nasvigarom:
a) KOXKHUITY JyKa
b) TPYIITY KJIETOK, CXOIHBIX M0 CTPOSHHUIO U BBIMOIHSIONIUX OMPEIEICHHYIO (DYHKITHIO
c) MSKOTb SITOJIBI

d) ckHOKy apOy3a
3. Beaku - buonocuyeckue nojaumepvl, MOHOMePpaAmu KOmopwvlx A6JAAIOMCA.

a) KHUPBI
b) (bepMeHTBI
c) AMHUHOKHUCIIOTHI

d) yTIEBOJIBI

Pazgen 2 ®u3zuka

1. Ilepemewerue mouku - 5mo

a) JUTHHA TPACKTOPHHU

b) BEKTOP, COSIMHSIONINI HAYaIbHOE U KOHEYHOE MOJIOKEHUE TOUKU
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C) JIVHHSL, TI0 KOTOPOH JBYKETCS TEIIO
2. Pasnomeproe npamoaunetnoe 08UiNCerHue — 5mo

a) JIBuKeHME, IPU KOTOPOM TEJIO 33 OJIHO U TO YK€ BPEMs IIPOXOIUT OJIMHAKOBOE
paccTosiHUE, a €r0 CKOPOCTh IIOCTOSIHHA U TPAEKTOPHUS MpsMast
b) JBUKEHHE, TP KOTOPOM TPAEKTOPUs IIPsIMasi, a CKOPOCTh TeJa 3a OJJMHAKOBOE BpEMS

MEHSETCS OIMHAKOBO

3. 3anuwmume opmyny 3asucumocmu KOOpPOUHAmMbl 0N 8PEMeHU Ol CIVYAs PABHOMEPHO20
NPAMOSUHECUHO20 QBUNCEHUS.

4. Yckopenue npu npsamoauHetiHoM O8UNCCHUU MOYKU, eCl MOOVIIb ee CKOPOCHIU
VeeIuuusaemcs, HanpaseieHo

a) TyJa ke, Ky/a i CKOPOCTh
b) MIPOTHBOIOJIOKHO CKOPOCTH
C) PaBHO HYITIO

Paznen 3 Xumus.

1. Kax naszvisaromcs sewecmsd 8 COCmag KOMopblx 8X00um 084 XUMUYECKUX INeMeHma, 0OuH
U3 KOMOPbIX KUCA0POO.

a. Oxkcuapl
b. Kucnorsl
Cc. OcHoBaHng
d

2

Comn
. Kax nazvisaromes peaxyuu, npomexarouiue ¢ gbloeieHuem menia?
a) DHTOIEpMHUYECKHE
b) Me3sonepmuueckue
C) DK30TepMHUYCCKHE
d) Merarepmuyeckue
3. MAna xaxux opeanuueckux coedunenutl xapakmepua oowas gopmyaa CnHn?

a) AJKaHbI

b) AnkeHb

C) AnKaaueHsbl
d) Apens

IIpumepHbIe BONPOCHI JAJIs1 YCTHOTO ONPOCca (KOHTPOJIbHBIX padoT):

Pa3nen 1 Buoaorus

1. Oprannyeckue BEIIeCTBA PACTUTEIBHON KIIETKH, I0KA3aTENbCTBA UX HAJIMYKS B PACTCHUH.
2.ButamuHbl, (pepMEHTHI U TOPMOHBI U UX POJIb B opranusme. Hapyiienus npu ux HeqocTaTke U
U30BITKE.

3. [IpokapuoTnueckrue OpraHu3Mbl U UX POJib B OMOIICHO3aX.

Pa3pen 2 dusuka.

1. Uto Takoe cuiia TpeHusi?

2. OT yero 3aBUCHUT cUJIa TPEHUS?

3. Yto Takoe kodhpurueHT TpeHus?

4. Bynet n1 0JMHAKOBBIM KOA()(PULIMEHT TpeHuUs ISl pa3HbIX MOBEPXHOCTEN?
Pasznen 3 Xumus

1. Yo m3yuaer xumus? KakoBo ee 3HaueHue?

2. YT0 Ha3bIBAETCS, XUMUYECKUM DJIEMEHTOM?

3. Uem oTiim4aeTcsi XUMMUYECKHM IeMEHT OT BelecTBa’?

4. Yro HazpIBaetcs, ayutotponueit? [lpuseaure npumepsl.

IIpuMepHbIe BONPOCHI LIS KOHTPOJISI CAMOCTOAITEIbHOM padoThI:

1. Metpouorust B mpodeccuun

2 ®dusuka B npodeccunt (3HaueHne GU3UKU PU OCBOCHUH Npodeccrn)

3. [orpemHocTy U3MEpEHU

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. Nanuneo I'anuneit — ocHOBaTeNb TOYHOTO €CTECTBO3HAHUS
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6. 3HaueHue oTKkpeITUi ["anues
7. Ucaak HproTOH — co3naTemnb KIacCHUecKon pu3nku
8. Cuiibl B IpUpOJIEe U TEXHUKE
9.Y1bTpa3ByK U €ro UCHOJIH30BAHUE B MEUIIMHE U TEXHUKE
10.PamnoakTUBHBIE N3TYYEHUS M UX BO3JICHCTBHE HA )KUBBIC OPraHU3MbI

Ilo xumuu

1.Baxneiimme coeIMHEHNS METAJUIOB U HEMETAJIJIOB B IPUPOJIE U XO3SIUCTBEHHOMU JCATEIHHOCTH

YCJI0BCKa

2. IlpupoaHble ICTOYHUKH YTIIEBOAOPOIOB
3. BaxHeiimue coelnHEHUsI METAJUIOB U HEMETAJUIOB B IPUPOJIE U XO3HCTBEHHOM
NEATeNbHOCTH YEJI0BEKa
4.Kpucraminyeckue penieTky BelecTB ¢ pa3InyHbIMU BUJAMH XUMUYECKON CBS3H
5. Ponb B KIIeTKE HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB

Ilo buonozuu

1.Bupycbl — B0o30yauTenu HHPEKIIUOHHBIX 3a001€BaHU
2.Bupyc ummyHonepunuta yenoseka (BUY). [Ipodpunaktuka BUU-undexunn
3. 'eneTnueckue 3aKOHOMEPHOCTHU CEJIEKIINH
4.Yuenune H.M. BaBunoBa o nieHTpax MHOTOOOpa3us ¥ MPOUCXOKICHHSI KYJIbTYPHBIX pacTeHUIN
5.I'mnore3bl NPOUCXOKICHUS KU3HU
6.I'nmoGanpHBIC M3MEHEeHHsI B Onocdepe 1o/ BIUSHUEM JIeATeTLHOCTH YeJIOBEKa
7.4. OueHoYHbIE CPEACTB IS POBEACHHUS NPOMEKYTOYHOM aTTeCTANNHU

[IpomexxyTouHas aTTecTanus

[TpakTyeckmit [Tpumepsr
®dopma JInuHble KayecTBa
B — 3HaHus VYmenns OTIBIT oByaaiomerocs OIICHOYHBIX
(B1ameTh) CpeJ/ICTB
Huddepenn | Kontpon | Onenka ymenus | OreHka Onenka Bomnpocsr:
WPOBAHHBIN | b 3HAHHUS | TOHUMAaTh HaBBIKOB CIIOCOOHOCTH MIpUJIaraloT
3a4er 0a30BBIX | CHEIUATBHYIO JIOTHYECKOTO TPaMOTHO U YETKO cs
TOJIOKEH | TEPMHUHOJIOTHIO | COTIOCTaBIICHH | M3JIaraTh MaTepHal
1M B AU
obnactu XapaKTEPUCTH
€CTECTBO KH 00BEKTOB
3HAHUA Ouenka ymenusi | OneHka OrneHka 3agaun
pemiaTh HaBBIKOB CIIOCOOHOCTH MpUJIararT
THMIIOBBIE 3a1a4M | JIOTHYECKOTO TPaMOTHO U YETKO csa
B 00J1acTu MBIIUIEHUS M3J1arath X0/
npoeCCHOHANIb | TIPH PEIICHUU | PEIICHUS 3314 B
HOM 3a7a4 B oOmactu
IEeITEIbHOCTH oOnactu npoheCCUOHAITBHOU
npodeCCUOHAIT | IEATSILHOCTH 1
bHOI apryMeHTHUPOBATh
JIESITEIbHOCTH | pe3yJbTaThl

7.4.1. IlpumepHbIe BONPOCHI IJIsl IPOBeeHUs IPOMEKYTOUYHOM aTTecTanuu (aud. 3auer)

1. Mexannueckoe nBrkeHue. MarepuanbHas Touka. Teno orcuera.

2. Tpaekropus. [1yrs. [lepememienne. CKOpocCTb.

3. PaBHOyCKOpEeHHOE MPSMOJIMHENHOE JBIKEHHE. YCKopeHue. PaBHO3aMmenneHHoe
MIPSIMOJIMHENHOE ABM)KEHUE.

4. CBobomHOE majeHue Tel. YCKOpeHHe CBOOOIHOro mNajeHus. BiusHue yckopeHuil Ha
YKUBBIE OPTraHU3MBI.

S. PaBHOMEpHOE ABM)KEHNE IO OKPYKHOCTHU U €T0 XapaKTepucTUKH. [lepuon.

6. YrnoBas cKkOpoCTh. LIeHTpoCTpEMUTENIBHOE YCKOPEHHUE.

7. OTHOCHUTENBHOCTh MEXaHUYECKOTO JBHAKEHUS. CII0)KEHNE CKOPOCTEM.
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8.

[punnun naepuuu. 3akons! HeroToHa.

9. JIBu>xeHue Tesa o1 JeHCTBUEM HECKOJIbKUX cuil. CII0KEHHE BEKTOPOB.

10.  HWmmnynec Tena. 3aMKHYTast CUCTeMa. 3aKOH COXPaHEHUS HMITYJIbCa.

11.  Bbpoynosckoe nsmwxkenue. Auddysus. Juddysus B xuBoit npupose.

12.  Pa3mepsl u Macchl MOJIEKyN U aTroMoB. [locTosinHas ABoraapo. MeanbHelii ras.
13. Tepmoaunamuueckue napamerpsl. JlaBnenue rasa. JlaBnenue atMocgepsl.

14. Temneparypa. Tepmoaunamuueckas mkana KenbBuna.

15. TemneparypHas mkana [enscuss MequunHCKuil TEpMOMETD.

16.  Boasnoii map B armocepe. AOCOMIOTHAS U OTHOCHTEIbHAS BIAXHOCTh BO3ayxa. Touka
POCHL.

17.  IlpuGopsl mist OMpEeAETICHUs BIAXHOCTH BO3AyXa. | HTHEHHNYECKOe 3HAYeHUE BIAKHOCTH
BO3]lyXa.

18. XapaKTepUCTHUKA KUJIKOTO COCTOSIHUS BEUIECTBA. bIvKHUIM MOPSAIOK.

19.  CwmaumBanme. Kammmmsprocts. Kammiuisipaele siBIeHHsT B OBITY, MPHUPOJE, OpTaHU3ME
YeJIoBeKa.

20.  Kpucramumueckue u amopdusbie Tena. Kpucramiorpadus.

21.  Tlepuommueckuii 3akoH J[.M1. MenneneeBa

22.  Kpucrammmdeckue peneTku

23.  HoHHas XMMHYECKas CBS3b

24.  KoBajneHTHas MMOJIIpHAS ¥ HETIOJISIPHAS XUMUYECKas CBSI3b

25.  ArperaTHbIE COCTOSIHUS BEIIECTBA

26.  VYriaeBoaopoabl

27. Kunkue BemectBa. Hedthb

28. TBepaoe cocrosiHUE BemecTBa. JKuaKue KpucTasibl

29. Knaccudukanus HeopraHM4eCKUX BEIIECTB

30. Teopusi XMMHUECKOTO CTPOEHUS OpraHnueckux coeanHenuii A.M.bytieposa
31.  Tlomumepsr

32. CwmecH BeIecTB, MX COCTaB U CIIOCOOBI pa3aeieHUs

33.  JlucmepcHbIE CUCTEMBI

34.  XuMUYECKHE PEaKIUU U UX KIacCUPUKAIIHI

35. CKOpOCTh XMMUYECKON PEaKIIuu

36.  OOpaTuMble XMMHUYECKHE PEAKIIMU U XUMHUYECKOE paBHOBECHE

37.  OKuCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIIMH.

38.  Xumuueckue UCTOUYHUKH TOKA

39. DIEeKTPOIN3

40.  IIpenenbHble U HEMpeEAEIbHbIE YTIEBOI0POIbI

41.  T'eHeruka yeloBeKa

42. Cucrema KpoBoOOpaIIeHHs YeI0BEKa

43.  BpaenuTenbHas cUCTEMa YeIOBEKa

44.  ]lpIxaTenbHas CHCTEMa YellOBeKa

45.  3peHue U CiIyX 4elOBEKa

46.  Bopublit OaniaHC U (PyHKIIMHU BOJIBI B OPraHU3MeE YelIOBeKa

47.  Buramunbl. bone3Hu, oOyclOBIIEHHbIE BUTAMUHHON HEIOCTATOYHOCTBIO WM HX
M30BITOYHOCTHIO

48.  Topmownsl. Knaccudukanus u cBOWCTBAa TOPMOHOB

49.  dakTopsl BAMSIIONIME Ha COCTOSHUE 3/10POBbS

50. HacnencrBeHusie 3a001€BaHus

7.4.2. llpumepHble 32124 Ha Aud. 3aueT
1) KakoBa >keCTKOCTb NPYXUHBI, €CI rpy3 Maccoil 10 kr pactsarusaer npyxuny Ha 10

CM.

1000H/m
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2) Kakoii Tpy3 Hy)KHO MOABECUTH K mpyxkuHe x€cTkocThio 1000H/M, yTOOBI pacTIHYTH
ee Ha 20 cMm.
3) I'pys Maccoil 3 kr pactsaruBaer npyxuHy Ha 5 cM. Kakum nomkeH ObITH Ipys,
KOTOPBIM pacTsIHET IPYKUHY Ha 8CM.
[Tpumepsl 33124 1 BOIIPOCOB K KOHTPOJIBLHOU pabOTe M0 XUMHH
1) YkaxxuTe, Kakoe BEIIECTBO SIBJISCTCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
Cu + HNO3z = Cu (NO3)2 + NO + H,O  omnpenenure k03)(UIIMESHTHI METOIOM 3JIEKTPOHHOTO
OanaHca
2) YKaxxuTe, KaKOe BEIIECTBO SBJISCTCS OKUCIUTENIEM, KAKO€ BOCCTAHOBUTEIIEM:
NHz + Br2 = N2 + NH4Br  onpenenure ko3 duiimerTs MeTo10M 371€KTPOHHOTO OanmaHca
3) Hammmwure ypaBHEHHE MpPOTEKAIOMIEH pPEaKIUd B MOJICKYISIPHOM M HOHHO-
MoJIeKyIsipHOM Buze. O0bsicHUTe IoueMy oHa nporekaer? KapOoHaT kanus + rugpokcus 0apust
4) Kakoil THUN KOBaJE€HTHOW CBSI3M — TMOJISIpHAs WM HEMOJsSIpHAs — B MOJIEKYyJax
cneayromux Bemiects? CO2, H20, H2S, ClO7, PCls? K atomaM, KakuxX 3JIeMEHTOB CMEIIAOTCS
oO1IMe >JIeKTPOHHBIE MAPhl B THX MOJIEKYNax?

8. JOMOJHUTEJBHOE OBECITEYEHUE JUCIHUIIJINHBbI

IIpunoxkenue 1. KpaTknii KOHCIEKT JJeKIIMOHHbBIX 3aHATHIA

Aoepnas u mepmosioepHas sHepeemuxa

SlmepHBIN peakTop — YCTPOMCTBO, B KOTOPOM OCYILIECTBIISICTCS yOpaBiisieMas sijaepHas
LIEMHasl PeaKkuus, COMPOBOXKIAIOMIASCA BBIJICICHUEM OHHEpruu. [lepBblid SIACPHBIA PEAKTOP
noctpoeH B aekadpe 1942 B CIIA moxa pykoBojactBom O. @epmu. B EBpornie nepBbiii siaepHbIi
peaktop mymieH B aekadbpe 1946 B Mockse nmoj pykoBojactBoM W.B. Kypuaroa. CocTtaBHBIMEI
4acTAMM JIIOOOTO SIIEPHOTO PEaKTOpa SBISAIOTCSA: AKTUBHAsg 30HA C SJIEPHBIM TOIUIMBOM,
OKpYXEHHasl OTpa)kaTeJeM HEWTPOHOB, TEIUIOHOCUTENb, CUCTEMA PETrYIMPOBAHUS LEMHON
peakuuu, 3alnTa, cucTteMa yrpapiieHus. OCHOBHOW XapaKTEPHUCTUKOM SIEPHOIO peakTopa
SIBJISIETCS] €0 MOIIHOCTb.

Bruoxcnuii u oanenuti Kocmoc

K rpymnme 601bIKX MIaHET OTHOCSTCS TUIAHEThl TUTAHTHI U IJIAHEThl 3eMHOU rpynmsl. K
nepBbiM oTHOCAT FOnurep, Catypn, Ypan, Hentyn u [lnyton, ko BTopbiM - Mepkypuii, Benepy,
3emitto U Mapc.

Maunbie manets! (ACTepoubl) — 3T0 KOCMUYECKHE Tella pa3MEpOM B COTHU KHIJIOMETPOB
U MeHblIlle, IBIXKyMecss BOkpyr CoJiHIIA MO SJUIMITHYECKUM OpOUTaM, paclojOXKEHHBIM, B
OCHOBHOM, Mex 1y opOutamu Mapca u lOnurepa. Cambie MasieHbKHE acCTEPOUIbI UMEIOT pa3Mep
HECKOJIbKO MeHbIe 1 kM. YHcIo MambiX MIaHeT ObICTPO pacTeT MpHU MEepexoj/ie OT KPYMHBIX K
MEJIKMM, KOTOPBIE Y>KE€ MOKHO CUMTATh KPYITHBIMU METEOPUTHBIMH TEJIAMHU.

3Be3pl B Hamlel ["anaktuke «Mieunsiii [1yTh» 00pa3yroT equHYIO 3BE3AHYIO CUCTEMY U
CTpYIIUPOBAHBI B CPABHUTENIBHO TECHBbIE CKOIUIeHUs. Hanbolee sipkre U MacCUBHbBIE 3BE3/IbI, a
Takke OOJBIIMHCTBO TYMAHHOCTEH M Hallla COJTHEYHAsl CHCTeMa HaXOMATCsl BOJIU3U TUIOCKOCTH,
HO O4YeHb Jayneko oT HeHTpa ['amaktuku. OHH JBUKYTCS BOKPYT OOIIEro IEHTpa TSHKECTH,
KOTOpBI 00pa3yeTcss OTPOMHBIM CKOIUICHMEM 3Be3[l B sjape. Bokpyr Hero u coBepiiaercs
JBUKEHUE BCEX 3Be3[, B TOM uuncie u ComHIa.

Xumuyeckas ce:3b

HNonHas cBsi3b — YacTHBIM chydail KOBAJIEHTHOM, KOraa 0Opa3oBaBIIAsCS 3IEKTPOHHAS
napa TMOJHOCTHIO TPHUHAUICKUT Oo0Jiee AIEKTPOOTPHUIIATEILHOMY aToOMy, CTaHOBSIIEMYCS
aHnoHoM. OCHOBO#1 JUTsl BBIZIENIEHUSI ATON CBSI3U B OTIENBHBIN TUIT CIYKUT TO 0OCTOSTENHCTBO,
YTO COEAMHEHUS C TaKOW CBSI3bI0 MOKHO OIHCHIBATH B 3JEKTPOCTATHUECKOM MPHUOIMKEHUHU,
cuuTas HOHHYIO CBSI3b OOYCIOBIEHHOW NPUTSIKEHHEM TOJOXKUTEIBHBIX U OTPHUIIATEIHHBIX
HOHOB. B3amMopeiicTBUE HMOHOB MPOTHBOMOJIOKHOIO 3HAKA HE 3aBUCUT OT HAIpaBJICHUS, a
KYJIOHOBCKHE CHJIBI HE 0071a/1al0T CBOMCTBOM HACHIIIEHHOCTH. [109TOMY Ka)XIblii HOH B HOHHOM
COEIMHEHUH MPUTITUBAET TAKOE YMCIIO HOHOB MPOTUBOTIOJIOXKHOTO 3HaKa, 4T0ObI 00pazoBanach
KpUCTAJUIMYECKasl peleTka UOHHOTO Thna. B MoHHOM kpucTtaime HeT Mmojekysa. Kaxaplii nox
OKPYXE€H ONpEIEICHHbIM YHCIOM HOHOB JPYroro 3Haka (KOOPAMHAIIMOHHOE YKCIIO HOHA).
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Honnble mapel MOTYT CYIIECTBOBATH B ra3000pa3HOM COCTOSTHHH B BUJE TOJISPHBIX MOJIEKyl. B
razoo6pasnoM coctosaun NaCl umeeT aumonbHbii MOMeHT ~3-1072° KM, 4T0 cOOTBETCTBYET
cmemntenmo 0,8 3apsaa dnexTpoHa Ha muHY cBa3u 0,236 aM ot Na k Cl, 1. e. Na®8*C[08-,

Mertannudeckasi CBsi3b BO3HHUKAET B PE3yJIbTaTe YACTHYHOU JEIOKATH3AINN BAJICHTHBIX
JJIEKTPOHOB,  KOTOpPBHIE  JIOCTATOYHO  CBOOOJHO  JABWKYTCS B  PEIICTKE  METAlJIOB,
AIEKTPOCTATUYECKU B3aUMOJCHCTBYS C MOJIOKUTEIHHO 3apsHKEHHBIMUA MOHAMH. CHIIBI CBSI3U HE
JIOKAJIM30BaHBI W HE HAMpaBICHBl, a JCIOKAIM3UPOBAHHBIC JJICKTPOHBI OOYCIOBIMBAIOT
BBICOKYIO TEIUJIO- U JJICKTPONPOBOJIHOCTh. Bomopoanasi cBsizb. Ee oOpa3oBanme 00yCIIOBICHO
TE€M, YTO B PE3yJbTaTe CHJIBHOTO CMEIICHHS JJICKTPOHHOW IMaphl K AJICKTPOOTPUIATECIHEHOMY
aTOMy aroM BOJOpojAa, oOmamaronuii 3(QQPEKTUBHBIM IOJIOKHUTECIBHBIM 3apSI0M, MOXKET
B3aMMO/JICHCTBOBATh C JAPYrHM 3jekTpoorpunarensabiM atoMoM (F, O, N, pexe Cl, Br, S).
DHeprusi TaKoro JIEKTPOCTATHYECKOTro B3amMojeiicTBus coctasiuser 20-100 xJx-Moms .
BonoponHbie cBSI3U MOTYT OBITH BHYTPH- H MEXKMOJEKYISIPHBIMUA. BHYTpUMOJIEKYIISIpHAs
BOJIOPOJIHAS CBSI3b OOpa3yeTcs, HalpUMEp, B alleTHJIAIETOHE M COMPOBOXKIACTCS 3aMBIKAHHUEM
UK.

I'enemuka

I'eHeTnka — HayKa O HACJICJICTBEHHOCTH M U3MEHYMBOCTU. HacnedcmeenHocms 0OBITHO
OTIPENIETISIOT, KaK CIIOCOOHOCTh OPraHW3MOB BOCIPOM3BOJUTH ceOe TOoM00HOEe, KaK CBOWCTBO
POJUTENBCKUX OCOOEH TeperaBaTh CBOW NMPH3HAKK M CBOMCTBA MOTOMCTBY. DTUM TEPMHHOM
OTIPENIETISIOT TAKKE CXOACTBO POJICTBEHHBIX 0CO0EH MEX Ty COOOM.

Y. JlapBuH oTM€Han, 4YTO MMOTOMKH, KakK MpPaBUJIO, HE SBIAIOTCA TOYHOW KOMHMEH
POJIUTETBCKUX ocobeid, TaK KaK HapsITy c HACJIEJICTBEHHOCTHIO UM
MIPUCYIIA UBMEHUUBOCHb, KOTOPAs TPOSIBISICTCS B PA3IHUUAX OTACIBHBIX OPraHOB, NMPU3HAKOB
WM CBOMCTB, WJIM KOMILJIEKCA UX Y MOTOMKOB IO CPaBHEHHUIO C POAUTEISIMU U POJCTBEHHBIMHU
0CO0sIMH.

3ajgadeil TEHETUKHU SIBJSETCS W3YyYECHHE Nepefayd HACIEICTBEHHOCTH OT pPOJUTENEH
noToMkaM. [IpeeMCTBEHHOCTb MeXAY TOKOJEHUSIMH OCYILECTBISIETCS IyTeM IOJIOBOTO,
0€ecrosioro WM BEreTaTUBHOTO pa3MHOXeHHs. [Ipu MmosioBoM pa3MHOKEHUU BO3HHUKHOBEHHE
HOBOT'O TOKOJICHHSI MTPOUCXOTUT B PE3y/bTaTe CIUSHUS MATEPUHCKON M OTIOBCKOM IOJIOBBIX
KJIETOK, MOSTOMY MOTOMKH HECyT Hpu3HaKku obOeux poautenbckux (opm. IlonoBbie kieTku
COCTaBIISIOT HUYTOXXHO Mayro JIOJTIO MHOTOKJIETOYHOTO oprasusma. Onu
COJIEPKAT HACIeOCMBEHHYI0 UHGOpMayuio COBOKYITHOCTb TI'€HOB €IUHHI] HACJIEICTBEHHOCTH.
HacnenctBennas uH(opmaius omnpenenser 4YeTKHil IJlaH OHTOreHe3a, B IMPOLEecce KOTOPOTo
pa3BuUBalOTCS U POPMHUPYIOTCS crienudruyecKue ajas JaHHONH 0coOU CBOICTBA U MPU3HAKU.

M. E. JloGamoB maer cienyrouiee ompenenenue: «HacnencTBeHHOCTbIO Ha3bIBaeTCA
CBOMCTBO OpraHM3MOB OO0€CIEeYMBaTh MaTePUATBbHYI0 M (DYHKIHOHAIBHYIO MPEEMCTBEHHOCTD
MEXIy MOKOJICHUSIMHU, a Takke OOyCIOBIIMBATH CIEU(UYSCKUI XapakTep HHAWBHIYaIbHOTO
Pa3BUTHUS B OTPEICIICHHBIX YCIOBHIX BHEITHEH CPEIbD».

Hapsiny ¢ TepMUHOM «HACIEICTBEHHOCTb» B TEHETHUKE MPUMEHSIOT TEPMHUHBI
«HacleloBaHUE» U  «HACIeAyeMOCTb». Hacnedoeanuem HA3bIBAIOT  Tpolecc  Ieperadd
HACJIEICTBEHHBIX 33/IaTKOB MJIM HACTEACTBEHHON MH(GOPMAIIMU OT OJHOTO MOKOJICHUS IPYTOMY,
B pe3yJIbTaTe Yero y MOTOMKOB (POPMUPYIOTCS ONpeeNieHHbIe IPU3HAKN U CBOICTBA, MPUCYIIIHE
POIUTENBCKUM 0CO0SIM. TepMHHOM «HACIEAYeMOCTh» O003HAUalOT JIOJII0 TEeHETHYECKOU
W3MEHUYUBOCTH B 00IIel (PEeHOTUNUYECKOW MU3MEHUYMBOCTH MPU3HAKA B KOHKPETHOU MOMYIS AU
KUBOTHBIX UJIM PACTCHHIA.

9. OBYYEHHME CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

IMopsinok 0OyueHHMs MHBAJIMIOB M CTYJEHTOB C OIPAaHHMYEHHBIMH BO3MOKHOCTSMHU
onpenenen «llonoxennem KyOI'Y 00 o00yueHUM CTYACHTOB-MHBAJIUAOB U CTYICHTOB C
OTPaHMYEHHBIMHA BO3MOKHOCTSIMH 3710POBbSD.

JUia v ¢ OrpaHMYEHHBIMH  BO3MOXHOCTSIMH ~ 370pPOBbSl  NPEAYCMOTPEHBI
o0Opa3oBaTesibHbIe TEXHOJIOIMH, YUUTHIBAIOLINE OCOOCHHOCTU M COCTOSIHUE 3[J0POBbS TAKHX JIUII.
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PELHEH3UA
Ha pabouyro nmporpammy mno aucuuiuinie «EcrtecTBo3HaHMe»
cnenuanbHOCTh 43.02.01 Opranuzanus oOCayKUBaHUs B OOLIECTBEHHOM TUTaHUU

PabGouass mporpamma mno nauciuiuinHe «EcTecTBo3HaHue» 1 CTYJIEHTOB
dakynerera MUHCIIO ®OI'BOY BO «Ky6I'Y» coctaBieHa B COOTBETCTBUU C
MIPUMEPHOU MpOrpaMmMon OUPO, PEKOMEH0BAHHOE denepanbHbIM
rOCY/IapCTBEHHBIM aBTOHOMHBIM YupexAeHHEM «DeepabHOrO MHCTUTYTA Pa3BUTHS
obpazoBanusi» (OI'AY «DUPO») Ha 06Gaze OCHOBHOro o00I1ero oOpa3oBaHUs C
MOJIy4YeHHEM cpeaHero obmero oOpa3oBanud. [Iporpamma cocTaBieHa B HOJHOM
COOTBETCTBUM C TpeOOBaHMSIMU Y4eOHOTO TIutaHa Mo creruaibHocTu 43.02.01
Opranuszanus o0CiIyKuBaHUS B OOIIICCTBEHHOM MUTaHUHU.

PaGouas nporpamma npejnonaraer pacrnpesielieHue TeM U U3ydeHre Marepuaia
o pazgenaM. ['paMOTHO CTPYKTypHpOBaHAa, M OXBAaTBIBAET BCE aKTyallbHbIC
HanpapJICHUs MO AUCUUIUIMHE HA CETOAHSAIHUMN JIEHb.

Bce paznenst paboueit mporpaMMbl B MOJIHOW MEpE OTBEUYAIOT TPEOOBAHUAM K
pe3yibTaTaM OCBOSHUSI Y4YEOHOM IUCIUIUIMHBI B COOTBETCTBHHM C IPUMEPHOMN
nporpammori  ®MPO, pexomeHnoBaHHOe  DeAepalibHbIM  T'OCYAApPCTBEHHBIM
ABTOHOMHBIM yupexjeHueM «DeaepaibHOr0 WHCTUTYTa Pa3BUTHS 0Opa30BaHUS»
(PI'AY «®UPO»). Kaxaplii paszznen mporpaMMbl pacKpbIBaeT paccMaTpHBaeMbIC
BOIIPOCHI B JIOTMYECKOW IOCIEI0BATEIbHOCTH, OINPENECIIEMON 3aKOHOMEPHOCTSIMHU
0Oy4YeHHUsI CTYJECHTOB.

Jist  3aKperuieHds TEeOpeTUYECKUX 3HaHuM, (QOopMUpOBaHUS TpeOyeMbIX
KOMIIETEHIMI, YMEHU U HaBBIKOB CTYAEHTOB MIPEAYyCMAaTPUBAIOTCS KaK ayJUTOpPHbIE,
TaK W CaMOCTOSITEIbHbIE 3aHATHS. KolMuecTBO ayAUTOPHBIX 3aHATUH U
BHEAYJAUTOPHOU pabOThI CTYJEHTOB COOTBETCTBYET TPEOOBAHUAM YUEOHOTO IJIaHA.

KoHnTpons © oOleHka pe3ylbTaToOB OCBOGHUS YYEOHOW JIUCHUILIUHBI
OCYIIECTBIISIIOTCS B CTPOrOM COOTBETCTBHUH C TpeOOBaHMAMH Yy4eOHOrO IUIaHA TIO
muciuiuinae. Pa3paboranHbie W mpejuiaraeMbie B mporpamme (GOpMbl U METOJIBI,
MO3BOJISIIOT B IMOJTHOW MEPE OCYIIECTBIISATH KOHTPOJIb U OLIEHKY pe3yJIbTaTOB 00yUeHUs
(chopMUpOBaHHBIX KOMIETEHIIMHA, OCBOCHHBIX HAaBBIKOB W YMEHHH, YCBOCHHBIX
3HAHUMN).

[lepedeHb peKOMEHIYEMBIX YIEOHBIX U3JaHUN, MHTEPHET-PECYPCOB, OCHOBHOM
JIUTEPATYPBbl BKIIOYAET AKTyaJIbHbIE HUCTOYHUKH, K KOTOPBIM Yy CTYAEHTOB HUMEETCS
CBOOOJIHBIN JTOCTYTI.

Hannas paboyas mporpaMma MOXET OBITh PEKOMEH/IOBaHA [JIsl W3YYCHHUS
muciutunabl «EctectBo3Hanue» Ha pakymnsrere MHCIIO ®I'BOY BO «KyoI'Vy.

Penensenr
Vi Umus C.H.
=3 AQ/1aBaTe b XMMUK BbICILIEH
G — f
: = /;;. *’iqaaima‘ }u:auuo}mon KaTCropuM
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PEHNEH3MA

Ha pabo4yro IpOrpamMMy 0 TUCHHILUIMHEE «ECTeCTBOZHAHMEY
cnermansrocTH 43.02.01 «Opranuzanus 00CIyXUBaHUSA B OOIECTBCHHOM IIUTaHUI

B mporpaMme oTpaskeHsl:

1. Lleny ¥ 33434y OCBOEHHS JUCHUIUIMHBI B COOTBETCTBHH C IPUMEPHOH
nporpaMMoi  yueOGHOM mucnmmiuHbl  «EcTecTBO3HaHME» [ CIENMANBHOCTEH CPEJHEro
npodeccroHanEHOTO  00pa3oBaHus, OHOOPEHHOM ¥  peKoMeHNOBaHHOW — (DenepanbHBIM
FOCYIapCTBEHHBIM  aBTOHOMHEIM  yupexaeHueM «ODelnepalbHbli  WHCTUTYT  Pa3sBHTHA
obpasopauusy (OIAY «DVPOy) (mpotoxorn Ne3 ot 21 urong 2015 1.).

2. CrpyxTtypa U colepxasue QUCIUTIIAHEL
Vka3ag o0BEM y4eOHOM NHCIMIUIMHEI W BHIBI yueOHOM paGoTH MO dYacaM, ykasaHa (opma
uTOroBoM arrecraruu (dopma nuddepennmporanuoro 3auéta). ComepKaHUe CaMOCTOSTENBEHON
paboTH mperncTasneHo Gopmoit paboTel ¢ MIHTEpHET-PECYpCaMH.

3. Vyebno-MeToauueckoe 1 uHGOPMAIMOHHOE 00eCIIedeHNE IPOTPAMME] COIEPKUT

IEpPEYEHb OCHOBHOM JIUTEPATYPEL, HOMOIHUTEILHON JTMTePaTyphl, H3JAaHHON 3a HOCHEHKE 5 NIeT
u MaTeprer-pecypcesl.

4. MarepranbHO-TEXHUYIECKOe obeciieuenne TUCTIUTIIAHEL CIIOCOOCTBYET
TIPOBEJICHUIO BCEX BUIOB yUeOHOM pabOTEL
5. Pabouas mporpamMva OTJIMYAeTCs JIOTHYHOCTBIO, IIOCIIENOBATEIBHOCTHIO,

pasHoo0pazueM 3aiaHui JUIT CaMOCTOSTEIBHOM paboTh! ¥ IPAaKTUYECKUX 3aHITHHA.

3axrroUYeHue:

Pabouas mporpamma «ECTeCTBO3HAHME» MOXET OBITH PEKOMEHIOBAaHA [Jii HCIOIB30BaHUS B
obpazosarensroM nporecce UHCIIO OT'BOY BO «KyoI'Y».

Penenzent: [ronko T.I'., mpodeccop, TOKTOp XUMMYECKUX HayK, npodeccop Kadenpsl
aHamuTuaecKoi xumuu «Kyol'Y».
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