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1. IACIIOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCHUTLIAHBI

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

Pabouas mporpamma yuebno aucruruinabsl bJI. 10 EctecTBo3Hanue paspaborana ist
cryaentoB cnenuanbHoctn 43.02.10 «Typu3sm» B KauecTBe NHPUMEPHOM MpPOrpamMMbl JUis
peanu3anuu OCHOBHOW mpodeccruoHaabHOi oOpa3oBatenbHOM mporpammbl CIIO Ha 0Gaze
OCHOBHOT'O 00I1Iero 00pa3oBaHus ¢ MOTYyYSHUEM CpeaHero odmiero oopa3oBanus (mpoTokon Ne 3
oT 21 wmrons 2015 r. Perucrtpammonnsiii Homep peuenszun 374 ot 23 wurons 2015 r. ®T'AY
«D®UPO»); c BHECEHHBIMU U3MEHECHUSMH, PEKOMEHI0BAaHHBIMU denepanbHbBIM
rOCyIapCTBEHHBIM  aBTOHOMHBIM  yupexjaeHueM «DenepalibHblii  UHCTUTYT  Pa3BUTHUS
obpazoBanus» (PI'AY «DUPO») ¢ ydyerom IlpumepHOii OCHOBHOW 0011€00pa3oBaTEIHLHON
MporpamMMBbl CpelHero oO0Iero odpa3oBaHus, OJIOOpPEHHON perieHueM (GeaepaibHOro y4eOHO-
METOJIMYECKOr0 O0BEIMHEHUs Mo olmemy obOpa3oBaHuio (TIpoTokon oT 28 mroHs 2016 r. No
2/16-3), ¢ yuerom yrounenuit ®I'AY «DUPO» (mpotokon Ne3 ot 25 mas 2017 r.)

1.2. Mecto aucuuminnsl B ctpykrype INIICC3:

YueOnast guctumiinHa «EcrecTBo3HaHue»  sABIsSETCsT 0a30BOM  TUCIUIUIMHON U3
obs3arenpHOM mpeaMmerHol obnactm  «EctectBennbie Haykm» DPI'OC cpemHero oOmiero
obOpazoBaHwUs.

WuTerpupoBanHas yueOHas aucuuiuinHa «EcTecTBO3HaHWE», BKIIOYACT TPH pasjedia,
o0Jaiarone OTHOCUTEIbHOW CaMOCTOSITENIbHOCTBIO U LEIOCTHOCThI0 — «Du3uKay, «XUMHUs,
«buonorus», 4TO HE HaApyIIAaeT NPUBBIUYHYIO JIOTUKY €CTECTBEHHO-HAyYHOTO 0Opa3oBaHUs
oOyJaromuxcs.

Mecrto y4eOHOW mucuuiuinHbl «EcTecTBO3HaHME» - B cocTaBe 001Ie00pa3oBaTeIbHbBIX
y4eOHBIX JTUCHHIUIUH, (OPMUPYEMBIX M3 00sA3aTeNbHBIX MpeaMeTHeIx obmacteit OI'OC
cpeaHero oOmero oOpa3oBaHMs, IS CHEIHATBbHOCTH COMUAIBHO-IKOHOMHYECKOTO MPOGUIIs
43.02.10 Typusm.

1.3. Heau u 3agaun y4eOHO# JMCUUILUIMHBI — TPEOOBAHUSA K pe3yJbTaTaM OCBOEHUS
AUCHUILIMHBI:

eau TUCUUIIMHBI.

Copnepxanmne nporpaMmbl «EcTecTBO3HaHME» HANpaBJIEHO Ha JOCTHXKEHHE CIEIyIOIIUX
Lenei:

— OCBOGHHME 3HAaHUM O COBPEMEHHOM €CTECTBEHHO-HAyyHOW KapTHHE MHpa U MeTojax
€CTeCTBEHHBIX HayK; 3HAKOMCTBO C HauOojee BaXXHBIMH HAEIMH U JOCTHXKEHHUSIMHU
€CTEeCTBO3HAHUS, OKAa3aBIITUMH OTIPEICIISIONIee BIMSHIE HA PAa3BUTHE TEXHUKH U TEXHOJIOTHH;

— OBJIQJICHUE YMEHHUSMHU [PUMEHATh TMOJY4YEHHbIE 3HAHMA JJIi OOBSACHEHMS SIBJICHUI
OKPY’KaIOIIEro MUPA, BOCIPUATHS HH(POPMAIIUN €CTECTBEHHO-HAYYHOT'O U NMPO(HEeCCHOHAIBHO
3HAYNMOTO COJICP)KaHUs; Pa3BUTHE WHTEIUICKTYAIbHBIX, TBOPYECKHX CIIOCOOHOCTEH W
KPUTUYECKOTO MBIIUIEHUS B XOJ€ IPOBEACHUS MPOCTEHIINX HCCIeIOBaHUN, aHaln3a
SIBTICHHUI, BOCIIPUATHUS © MHTEPIPETAINN €CTECTBEHHO-HAYYHOU HHPOPMALINH;

— BOCIHUTaHHE YOEXIEHHOCTH B BO3MOXHOCTH TMO3HAHUS 3aKOHHOM MPUPOJIBI U UCIIOJIBb30BaAHMS
JOCTHIKEHUI €CTeCTBEHHBIX HAayK IS pPa3BUTHs [MBHIM3AIMA W TIOBBIIICHHS KadecTBa
KU3HU;

— NpPUMEHEHHE €CTEeCTBEHHO-HAayYHBbIX 3HaHUM B NPO(PECCHOHANBHON MAEATENbHOCTH H
MOBCEHEBHOM >KU3HU Uil obOecrieueHHs] O€30MacHOCTH >KU3HEIESITEIbHOCTH; T'PaMOTHOTO
UCTIOJTB30BaHUST COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3/I0POBBSI, OKPY)KAIOIIEH CPEIBI.

3agauyu AUCHMILIMHBI
— CHOCOOHOCTh OOYYarOIIUXCS OPUEHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX TOHATHAX W

WH(POPMAIINN €CTECTBEHHOHAYYHOTO COJICPKAHNS;
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— OBJIAICHUC HCKOTOPBIMHU 3JICMCHTAMU HUCCICAOBATCIILCKOTO MCTO/J1 A,
— YMCHHC HCIIOJIb30BaTh CCTCCTBCHHOHAYYHBLIC 3HAHUS B HOBCCI[HGBHOﬁ JKHU3HHU U CUTyaluAax
OOLIECTBEHHON AUCKYCCHHU.
Pe3ysabTarsl 0CBOCHUS Y4eOHOM M CIUTIINHbBI
OcBoenune coxepkanusi ydeOHON aucuumuuHbl «EcTtecTBo3HaHME», o0ecrmeynBaeTt
JOCTHKEHNE 00YJaroIIUMHUCS CIeIYIOIINX PEe3yIbTaTOB:

JIMYHOCTHBIX ® VCTOWYMBBIA WMHTEpEC K WCTOPHM M JOCTHKCHHSM B 00JIaCTH
€CTECTBEHHBIX HAyK, YYBCTBO TOPAOCTH 3a POCCHICKHE €CTECTBEHHBIC

HayKU;
® TOTOBHOCTH K MPOAOJIKEHHIO o0OpasoBaHus, TTOBBIIIICHHIO

KBaTMUKAIMK B U30paHHON MNPOPECCHOHATBHOW ACSITEIBHOCTH C
WCIOJIb30BAaHUEM 3HAHUU B 00J1aCTH €CTECTBCHHBIX HAYK;

e OOBEKTHMBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHIIMH B 00JacTH
€CTECTBEHHBIX HAayK JJIs YEJIOBEKa W 0OIeCcTBa, YMEHHE HCITOIH30BaTh
TEXHOJIOTHYECKHUE JTOCTHKEHUSI B 00JaCTH (PU3HKH, XUMHH, OMOJIOTHH
JUIS TIOBBIIIEHUST COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pAa3BUTUS B
BBIOpPaHHOM MTPO(ECCHOHATLHON IeATEIIEHOCTH;

® YMEHHME [POAHAIU3UPOBATh  TEXHOTECHHbIE  MOCIEACTBUS A
OKpY)Karoliel cpefpl, ObITOBOM M MPOM3BOACTBEHHOH EsTENbHOCTH
YeJIOBEKa;

e TOTOBHOCTH CAMOCTOSTEIBHO NOOBIBAThH HOBEIE IS C€0s €CTECTBEHHO-
Hay4HbIE 3HAHUS C UCHOJIb30BAHUEM ISl 3TOI'O JOCTYIIHBIX HICTOYHUKOB
nH(pOpMAIHH;

® yYMEHHME YIpaBJIATh CBOEH  IIO3HABATEIBHOW  JI€ATEbHOCTHIO,
MPOBOJUTH CAMOOIIEHKY YpPOBHS COOCTBEHHOTO HWHTEIIEKTYaJIbHOTO
pa3BUTHS;

® yYMEHHE BBICTPAMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOUIEHUS B KOMaH/IE
10 PEIICHUIO OONTMX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

MCTallpCIMCTHBIX | e  OBJIAJACHUE YMCHHUSAMHA u HaBbIKAMM  PAa3JIMYHBIX BHIOB
[IO3HABATEILHON  JIEATENBHOCTU JJIl  M3Yy4Y€HUs PasHbIX CTOPOH
OKPYKaIOIIEero €CTCCTBEHHOI'0 MHUPA,

® IPUMEHEHUE OCHOBHBIX METOAOB IMO3HAHUS (HAOIIOACHUS, HAYYHOIO
DKCIIEPUMEHTA) Uil M3YY€HMs pa3IMYHBIX CTOPOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpPA, C KOTOPBIMH BO3HUKAeT HEOOXOAMMOCTb
CTaJIKMBAThCS B IpodeccHOHaIbHOM chepe;

® yMEHHE ONpeAensATb LEeNM U 33Ja4d  JeSATeIbHOCTH, BbIOMpPATh
CpelcTBa I MX JOCTHIKCHUS Ha NMPAKTHUKE;

® YMCHHC HCIOIL30BAaTh PAa3JIUYHBIC HWCTOYHUKU IS  IIOJYUCHHS
€CTECTBEHHOHAYYHON MHGOpPMalMM M OLEHHBATh €€ JOCTOBEPHOCTD
JUIsL JOCTHYKEHUS IIOCTaBJICHHBIX LIEICH U 3a1a4;

OpCAMCTHBIX e chopMHpPOBAaHHOCTH TPEACTABIECHUNH O IEIOCTHOH COBPEMEHHOM
€CTECTBEHHOHAy4YHOW KapTHHE MUpa, NIPUPOJAE KaK €IMHOU IEJIOCTHOMN
cCHUCTeME, B3aUMOCBA3M  4YeJOBEKa, MpHUpPOJAbl M  OOIIECTBa,
MMPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoii;

e BIAJCHHE 3HAHUSAMHU O HanOOJiee BAXKHBIX OTKPBITHSIX U JOCTHKEHHSX B
00JIaCTH eCcTEeCTBO3HAHUS, MOBJIMABIIMX Ha 3BOJIOLHMIO MPEJICTaBICHUI
0 MPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
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e chOpPMHPOBAHHOCTh YMEHHSI IPUMEHSITh €CTECTBEHHO-HAYYHbIC 3HAHUS
JUIsl  OOBSCHEHUS OKpYKAIOUIUMX SBJICHUM, COXPAaHEHHS 310pOBbS,
obecrieyeHuss  O€30IACHOCTH  KHU3HEIESATEIBbHOCTH,  OEpeXHOro
OTHOIIEHHUS K NIPUPOJIE, PALIMOHATIBHOIO IIPUPOIOIOIb30BaHus, a TAKKE
BBINOJIHEHUS POJIM IPaMOTHOT'O OTPEOUTENS;

¢ chOpPMHPOBAHHOCTh NPEACTABICHUH O HAYYHOM METOJE IO3HAHMS
MPUPOJBI U CPENICTBAX M3YUYCHUS MEraMupa, MaKpOMHUpPa U MUKPOMHUPA;
BJIaJICHUE IPUEMaMHM €CTECTBEHHO-HAYYHbIX HAOIOEHUM, OIBITOB,
UCCIIEIOBAaHUM U OLIEHKH JIOCTOBEPHOCTHU NOJyYEHHBIX PE3YJIbTATOB;

® BIAJEHHE  IMOHITUHHBIM anmnapaTom €CTeCTBEHHBIX  HayK,
MIO3BOJISIIOIIMM  [103HABaTh MHUp, Y4acTBOBaTh B JUCKYCCHUAX IIO
€CTECTBEHHO-HAyUYHbIM  BOIPOCAM,  HCIOJb30BATh  pa3jIMYHbIC
WUCTOYHUKM HHGOpMAIMM JUIS TOATOTOBKM COOCTBEHHBIX pPaldoT,
KPUTHUYECKH OTHOCUThCS K coobmmenustMm CMU, copeprxaiiuM HaydyHYIO
UH(POPMAIIHIO;

e CcPOpMHPOBAHHOCTh YMEHUH IOHMMAaThb 3HAYMMOCTb ECTECTBEHHO-
HAay4yHOTO 3HaHMUSA M KaXIOro YeJOBEKa HE3aBHUCUMO OT €ro
npoeCCHOHATTBHON  EATETbHOCTH, pas3anyaTh (aKThl M  OLEHKH,
CpaBHUBAaTbh OLICHOYHbIE BBIBOJbI, BUAETh HUX CBA3b C KPUTECPUAMHU
OIICHOK M CBSA3b KPUTEPHUEB C ONPEACICHHON CUCTEMON [IEHHOCTEH.

1.4. IlepeyeHb MJIAHMPYEMBIX pPe3yJbTATOB 00y4YeHHMS IO AWCUMILIMHE (NepeveHb
(opMupyeMBbIX KOMIIETEHIIUI)
He npenycmorpensl
2 CTPYKTYPA U COJAEP)KAHUE YYEFHON JUCITATLTAHBI

2.1. O0beM yueOHOI JMCHMILJIMHBI M BUABI Y4e0HOI padoThl

. Bcero CemecTtpsl

Bun yuebHoit paboThl 4ACOB 1 5
YueOHas Harpy3ka (Bcero) 136 72 64
AyIuTOpHBIE 3aHATHS (BCET0) 78 48 30
B Tom unce:
3aHSATHUSA JEKIIMOHHOTO THUTIA 46 32 14
NPaKTUYEeCKHEe 3aHATHs (IPAKTUKYMBbI) 32 16 16
CamocrosiTejbHasi padoTa (Bcero) 50 20 30
B TOM YHCJIC:
Pechepam 18 8 10
Camocmosamenvras eHeayOumopHas paboma 6 suoe
OOMAUHUX NPAKMUYLECKUX 3A0AHULL, UHOUBUOYATbHBIX

. 32 12 20
3a0anuii, cCamocmoamenbHo2o0 noobopa u uzy4enus
OONOIHUMENbHO20 MeOPemuU4ecKo20 Mamepuand
KoncyabTanun 8 4 4
[TpomesxyTounas arrectanus (3K3ameH/3auet/ud3ader) KOHTD. dsater

paborta

OO01ast TpyA0E€MKOCTh 136 72 64




2.2. CTpyKTYypa IMCHHUILIHHBI:

KosnuyecTBO ayIuTOPHBIX YaCOB CamocTosiTeJbHast
HaumeHoBaHue pa3jie/ioB padora
—— Beero Teopernyeck | IIpakTHyeckue o0yuaromerocs
oe o0yueHune 3aHATHA (9ac) (B T. 4.
KOHCYJIbTALMH)
OU3UKA
Baenenue 1 1
MexaHunka 7 5 2 2
OCHOBBI MOJIEKYJISIPHOM 4 4 5
(bUBUKY U TEPMOTUHAMHUKHI
OCHOBBI JIEKTPOAMHAMUKH 6 4 2
Konebauust u BOJHEI 4 2 1
DJeMEHTHI KBAaHTOBOU 5 2 1
¢buzuku
Bcenennas u ee 3BONIOLIHUA 2 2 1
XNMMUS
Bsenenue 1 1
OO0mias 1 HeopraHuvecKas 4 2 5 2
XAMUS
OCHOBHBIE ITOHATHS U 5 2
3aKOHBI XUMUHU
[Tepunoanueckuii 3aKOH U
Ilepuonnueckas cucrema 3 1 ) 1
XHMHYECKHUX 3JIEMEHTOB /.
H. Menpaeneepa
CTpoeHue BelecTa 1 1 1
Bona. PactBopsr 3 1 2 1
XUMHUYECKUE PEAKIUU 3 1 2 1
Knaccudukanms
HEOPraHUYECKUX 3 1 2 2
COEIMHEHUN U UX CBOIICTBA
MeTauiel 1 HEMETaJIIIbI 2 2 3
KoncyabTanumu 4
Bcero 3a | cemecTp 48 32 16 24
Opranuyeckasi XuMuUs
OCHOBHBIE TTIOHATHUSI
OpPraHMYECKON XUMUU U 2 1 1 2
TEOPHs CTPOCHUS
OpPTaHUYECKUX COSAUHEHUN
YrneBoaopoibl U Ux 6 2 4 4
MPUPOJIHBIE HCTOUHUKH
Kucnoponcoaep:xaine 4 1 3 4
OpTaHUYECKUE COCTUHEHUS
A3zoTcoaepkaiie 5 1 1 4
OpTaHUYECKUE COCTUHEHUS
XUMUS U )KU3HD 2 1 1 2




X¥UMHS ¥ OpraHu3M 5 1 1 5
YyelloBeKa
XuMmus B ObITY 2 1 1 2
BUOJIOI'us

buosnorus- coBOKynnHOCTb
HayK O )KHBOU MPHUPOJIE.

2 2 2
MeTto1bl Hay4YHOTO
MO3HaHMs B OMOJIOTUU
Knerka 2 1 1 2
Opranusm 2 1 1 2
Bun 2 1 1 2
DKOCHUCTEMBI 2 1 1 2
KoncyabTanuu 4
Bcero 3a Il cemecTp 30 14 16 34
Bcero mo aucuuminge 78 46 32 58




2.3. TemaTnueckuii IJIaH U co/lep:KaHMe yueOHON AucuuinHbl EcTecTBO3HAHME

HauMmenoBanue
pa3aeyioB u TeM

Conep:xaHue y4yeOHOro MaTepuasa
NPAKTHYECKHE 3AHATHUS U
CaMoOCTOsITeJIbHAsI padoTa 00y4arierocs

O0BeM
4acoB

YpoBeHb
0CBOEHUA

1

2

3

4

PU3UKA

BBenenue

®duzuka — (yHIaMeHTalIbHasi HayKa O
MIPUPOJIE.

1. Mexanuka

Conep:kanue y4eOHOro MaTepuaa
Jlekuuu

1. KunemaTtuka

2. lunamuka

3. 3aKOHBI COXpaHEHUs

HpaRTn'{ecmle 3aHATHUSL.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TPCHUA OT
BE€cCa Tcia.

CamocrosiTesibHas padora
Brinonsenuve 3agaduuii 11k CaMOIIOATOTOBKHU 10
TEME.

2,3

2. OcHOBBI
MOJIEKYJISIPHOM
¢u3uku n
TEPMOAMHAMHUKH

Conep:xanue yueOHOro MaTepuaJia
Jlekuunu

1. MonekynspHas Gpu3uka

2. UneanbHbIii ra3

3. TepmoanHaMuKa

CamocrosiTesibHas padoTa
Brlnonsenve 3agadauii 11k CaMOIIOATOTOBKHU 10
TEME.

2,3

3. OcHOBBI
3JIEKTPOAMHAMH
KH

Conep:xanue yueOHOro MaTepuaJa
Jexkuun

1. DnexTpocTaTka

2. DIEeKTPOCTaTUYECKOE TOJIe

3. [TocTOSIHHEII TOK

4. MarauTHoe 1oJie

IIpakTHYecKkue 3aHATHA

COopKa AIEKTPUIECKOM 1IETIH, U3MEPEHUE
CHJIBI TOKA U HaNpsDKEHUS Ha ee pa3InyHbIX
ydacTKax.

CamocrosiTesibHas padoTa
BrinosiHeHME 3a1aHUN 11 CAMOIOATOTOBKH IO
TEME.

2,3

4. Kone0anusa u
BOJIHBI

Conep:xanue yueOHOro MaTepuaJa
Jlexknun

1. Mexannueckue KojieOaHHS U BOJTHBI

2. DNeKTpOMarHUTHBIC KOJICOAHWS M BOJTHBI
3. CBeTOBBIC BOJIHBI
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IIpakTHYecKkne 3aHATHA

N3yuenune konebaHmii MaTEMaTHIECKOTO
MasiTHUKA.

N3yuenue nuntepdepeHnu u audpakiuu
CBETa.

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui ISt CaMOIIOATOTOBKH 110
TEME.

2,3

5. DiaeMeHTBI
KBAHTOBOI
(puszukun

Conep:xanue yueOHOro MaTepuaJia
Jlexkuun

1. KBaHnTOBEIE CBOMCTBA CBETA.

2. ®u3uKa aTOMHOTO Spa U AJIEMEHTapPHBIX
YAaCTHII.

CamocrosiTesibHas padora
BrinosHeHue 3aaaHuil i1 CaMOIIOITOTOBKH 110
TEME.

2,3

6. Bcesrennas u
ee IBOJIIOL M

Conep:xanue yueOHOro MaTepuaJia
Jlekuuu
1. Ctpoenue u pa3zButue Beenennou

CamocrosiTesibHas padora
Brinonnenuve 3agadauii 11k CaMOIIOATOTOBKH 10
TEME.

2,3

XUMMUA

7. BBenenue

Conep:xanue yueOHOro MaTepuaJia

Jlekuunu

1. Xumuueckoe cojepxanue yaeOHom
TUCHUILTMHBI «EcTecTBO3HAHUE) TTPH
ocBoeHuu crneruanbHocten CI1O commanbHO-
HKOHOMHYECKOTO ¥ TYMaHUTAPHOTO Ipoduieit
poheCCUOHAITBHOTO 00pa30BaHUS.

8. Oomas u
HeOpraHuvecKasi
XUMMUA

Conep:xanue yueOHOro MaTepuaJa
Jekuuu

1. Xumudeckasi KapTHHA MUpPa KaK COCTaBHas
4aCTh €CTECTBEHHO-HAYYHOUW KapTHUHBI MHPA.

IIpakTHYecKkue 3aHATHA
BrinosiHeHUE 3a1aHUM 1 penieHre 3a1aq

CamocrositeibHas padora
BrinosiHeHne 3aaHMi i1 CAMOIIOITOTOBKH I10
TEeMe.

2,3

9. OcHOBHEIE
MOHATHUSA U
3aKOHBLI XUMHH

Conep:xanue yueOHOro MaTepuaJa
Jlexknum

1. Ilpenmet xumuu. BemectBo. AToMm.
Monekyna.

2. [IpocTeie U CII0KHBIE BEIIECTBA.

10.
Hepuoauveckuii
3aKOH U
Ilepuoauyeckas

Conep:xkanue y4e0OHOIro MaTepuasa
Jlexkuum

1. I[Tepuonnueckwuii 3akona u [lepuonnueckas
CHCTeMa XUMHUYeCKuX 3jaemMeHToB /. 1.
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cucreMa
XHMHYECKHX

jiemenToB /1. U.
MenneaeeBa

Menneneesa

IIpakTHYeckne 3aHATHS
BrinosiHeHue 3a1anuil U penieHue 3agaud

CamocrosiTesibHast padora
Beinonnenue 3a1anuii 111 caMONOATOTOBKHU 110
TEME.

2,3

11. Ctpoenue
BelllecTBa

Conep:kanue y4eOHOro MaTepuasa
Jlekuun

1. Tumnsl cBsA3€H: KOBaJeHTHAs, HOHHAs,
MeTaJUIMYecKasi, BOJIOPOJIHAS.

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui st CaMOIIOATOTOBKH 110
TEME.

2,3

12. Boaa.
PacrBoOpsI

Coaep:xanue yueOHOro MaTepuaJia

Jlexknum

1. Bona B pupoe, ObITy, TEXHUKE U Ha
MIPOU3BO/ICTBE.

2. Ou3nuecKkye U XUMHYECKHE CBOMCTBA BOJBI.

HpaRanecmle 3aHATHUSA
Breinonnenue 3aganuii u PCUICHUC 3aaa4

CamocrosiTesibHas padora
Brinonsenve 3agadauii 11k CaMOIIOATOTOBKHU I10
TEME.

2,3

13. XumMuueckue
peakiumn

Conep:xanue yueOHOro MaTepuaJia
Jlekuunu
1. Tunbl XUMHYECKUX PEAKIIHI.

HpaKaneCKne 3aHATHUSA
Brinonnenue 3agaHnuii u PpCeHICHUC 3a1a4

CamocrosiTesibHas padoTa
BrinosiHeHMe 3a1aHUN 11 CAMOIOATOTOBKH IO
TEME.

2,3

14,
Kuaacenpukanus
HEOPraHu4eCKHX
CoeIMHEHUH U uX

CBOMCTBA

Conep:xanue yueOHOro MaTepuaJa
Jlexknun

1. Knaccuduxanusi HeOpraHM4ecKux
COCIMHEHMI U UX CBOMCTBA

2. 'maponus coneit

IIpakTH4yeckue 3aHATUSA

Omnpenenenue pH pactBopa coneit.
B3aunMopeiicTBue MeTaIoB ¢ pacCTBOPAMHU
KHUCJIOT U COJICH.

CamocrosiTesbHast padora
BrmonHeHMe 3a1aHui 11 CAaMOIIOATOTOBKH 10
TEME.

2,3

15. MeraJLiibl 1
HEeMeTAJJIbI

1. Metamnsl. O6mme Gpuznyueckue u
XUMHAYECKHE CBOHCTBA METAJLIIOB.
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2. Hemeramnel. O0mue ¢puznueckue u
XUMHAYECKHE CBOWCTBA HEMETAILIOB.

CamocrosiTesibHas padoTa 2,3
BrinosiHeHue 3agaHuil 1u1si CaMONIOATOTOBKH T10
TEME.
KoncyabTanuu
16. Coaeprxanue yueOHOro MaTepuasa 1
Opranuveckas | Jlekuuu
XUMHS 1. OcHOBHBIE NOJOXKEHUSI TEOPUH CTPOCHUS
OcHoOBHBIE OpraHMYEeCKUX coeAMHEeHn. MHoroobpasue
MOHATHUS OpPraHUYECKUX COCTUHEHUM.
opranmyeckoii | 2. MHoroo6pasue opraHM4ecKuX COCTUHEHHIA.
xumum u Teopusi | [lonaTne usomepuu.
CTPOEHU IIpakTnyeckue 3aHATHSA 2
OpraHuM4yeckux | BrinmonHeHue 3a1aHuil ¥ pelieHue 3aaau
CoeTMHenui CamocTosiTebHasn padoTa 2,3
BrinosiHeHue 3aganuil 1uisi CaMONIOATOTOBKH T10
TEME.
17. Conep:xaHue yueOHOro MaTepuaJa 1
Yraesogopoabl | Jlekuuu
U ux npupoansie | 1. duznuecknue 1 XUMHUYECKHE CBONCTBA
HCTOYHUKHU MpEeAENIbHBIX YIIIEBOIOPOIOB.
2. OU3NYEeCKUe M XUMUIECCKHE CBOMCTBA
HEIpPEAENIbHBIX YIIIEBOIOPOJIOB.
IIpakTHYeckne 3aHATHS 2
Brinonnenue 3ajanuii U penieHue 3aaad
CamocrosiTesibHast padoTa 2,3
Brinonnenue 3aganuii 1uisi CaMONOATOTOBKH 110
TEME.
18. Coaepixanue y4eOHOro MaTepuaa 1
Kucaopoaconep | Jexkuun
JKamme 1. IlpencraBuTenu KUCIOPOICOACPIKALITUX
OpraHMYecKue | OPraHNYECKHX COCIMHEHMI: METHUIIOBBIN U
COCAMHECHUSA STUJIOBBIA CIIUPTHI, MIUIEPUH, YKCYCHAs
KucoTa. 2. JKupbl Kak CI0KHBIC d(QUPBHL.
IIpakTnyeckne 3aHATHSA 2
BrinosiHeHUE 3a1aHUM 1 penieHre 3a1ad
CamocrosiTesibHas padoTa 2,3
BrinosiHeHue 3aganuil 1uisi CaMONIOATOTOBKH T10
TEME.
19. Coaeprxanue yueOHOro MaTepuaa 1
A3sorconepxamm | Jlekuun
e oprannveckue | 1. A3oTconepxaliiie opraHndeckue
coeMHEeHUs! COeTMHEHUS. AMUHBI, aMUHOKHUCIIOTHI, O€TTKH

2. Ctpoenue u Ouosnoruueckas pyHKIUsS
0€JKOB.
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IIpakTHYecKkne 3aHATHA
BrinosiHeHue 3a1anuil U penieHue 3agaud

CamocrosiTesibHast padoTa
Beinonnenue 3a1anuii 1y caMONOATOTOBKHU T10
TEME.

2,3

20. Xumus u
JKN3Hb

Conep:kanue y4eOHOro MaTepuasa
Jlekuunu
1. Xummnueckasi IpOMBIIIEHHOCTb

I[IpakTuyeckue 3aHATHS
BrinosiHeHue 3a1aHuil U penieHue 3agad

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui st CaMOIIOATOTOBKH 110
TEME.

2,3

21. Xumuda u
OpraHu3M
yeJI0BeKa

Coaeprxanue yueOHOro MaTepuasa
Jlexnun

1. Xumus u opraHusM 4enoBeKa.

2. XMMHUYECKHE JIEMEHThI B OpraHU3Me
YeJloBeKa.

3. OCHOBHBIE )KU3HEHHO HEO0XOIUMBIE
COCIMHEHHUS: OCJIKH, YTIIEBOIbI, JKUPBI,
BUTAaMUHBL.

HpaRanecmle 3aHATHUSA
Breinmonnenue 3aganuii u PCUICHUC 3aaa4

CamocrosiTesibHas padoTa
Brinonnenve 3agadauii 11k CaMOIIOATOTOBKHU 10
TEME.

2,3

22. Xumug B
ObITY

Coaep:xanue yueOHOro MaTepuaJa
Jlekuuu

1. Bona.

2. Moromue 1 YuCTAIMe CPeICTBA.

3. Ponp XMMHYECKUX 3JIEMEHTOB B KU3HU
pacTeHuM.

IIpakTHYecKkue 3aHATHA
BrinosiHeHUE 3a1aHUM 1 penieHre 3a1aq

CamocrosiTesbHast padoTa
BrimmonHenune 3agaHnui U1 CAMOIIOATOTOBKH I10
TEeMe.

2,3

BNOJIOI'Us

23. BuoJorus-

COBOKYITHOCTh

HaYK 0 KUBOi
npupojae.
Metoanl
HAY4YHOTI'0

NMO3HAHUSA B

ounosI0TNHN

Coaepixanue yueOHOro MaTepuasa
Jlexnun

1. XKuBas npupoia Kak 00bEKT U3YUECHHUS
Ouosiorun

CamocrosiTesibHast padoTa
BrmonHeHMe 3a1aHui 19 CAMOIOATOTOBKH 110
TEME.

2,3
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24. Kierka

Conep:xanue yueOHOro MaTepuaJa
Jlexknun

1. OcHOBHBIE TIOJIOKEHUS KJIETOUHON TEOPHUHU.
2. Knerounoe siyipo

3. CtpykTypa u GyHKIHHA XPOMOCOM

4. Heopranuueckue BeUIECTBA B COCTaBe
KIJICTKH

5. Bupycer u 6akrepuodaru

IIpakTuyeckue 3aHATHSA

Habmoienue Ki1eTok pacTeHU U 5KUBOTHBIX
10 MUKPOCKOIIOM Ha FTOTOBBIX
MHUKpoIpenaparax 1 ux onucanue. CpaBHeHHe
CTPOEHUSI KJIETOK PACTEHUN U KUBOTHBIX.

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui ISt CaMOIIOATOTOBKH 110
TEME.

2,3

25. Opranusm

Conep:xanue yueOHOro MaTepuaJa

Jlekuunu

1. Opranusm — eauHoe uenoe. MHoroo6pasue
OpPraHHU3MOB.

2. CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO —
0JIHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX
OpPTraHHU3MOB.

3. [lonsiTre 06 MHAMBUAYAILHOM (OHTOTEHE3),
SMOpPUOHAILHOM (3MOpUOreHe3) u
MOCTAMOPHOHAIBHOM Pa3BUTHH.

4. OO01re mpeACTaBICHHS O HACIEACTBEHHOCTH
Y U3MEHYUBOCTH.

5. BusiHue MyTareHoB Ha OpraHu3M YeJIOBEKa.

IpakTuyeckue 3aHATHSA

Pernienue 31eMeHTapHBIX TEHETUYECKUX 3a/1a4.
AHaJIN3 U OLIEHKA YTUYECKUX ACIIEKTOB
Pa3BUTHS HEKOTOPHIX UCCIICIOBAHHIA B
OMOTEXHOJIOTHH.

CamocrosiTesbHast padoTa
BrinosHeHne 3aaaHMi i1 CAMOIIOITOTOBKH I10
TEeMe.

2,3

26. Bun

Coaepixanue yueOHOIro MaTepuasa
Jlekuunu

1. DOBosIOIIMOHHAS TEOPUS U €€ POJTh B
(bopMHPOBaHUN COBPEMEHHON €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa.

2. Bun, ero kpurepum.

3. Pe3ynbpTathl HBOIIOLUU

IIpakTHYeckue 3aHATHA

Omnucanue ocoOeli BUaa 1mo
MOP(OJIOTHUECKOMY KPUTEPUIO.
Ananns n OLICHKA Pa3JIMYHBIX TUIIOTE3
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MPOUCXOKIACHUSA KU3HU.

IMIPOUCXOKIACHUA UCIIOBCKA.

Anamms u OLICHKA pa3JIMYHBIX T'MIIOTE3

CamocrosiTesibHasi padoTa

TEMCE.

BrinosHeHue 3aaaHuil i1 CaMOIIOITOTOBKH 110

2,3

27. Ixocucremsl | Coaep:xxanue y4eOHOro MmarepuaJia

Jleknuu

1. [IpeameT u 3aa4u SKOJIOTUU
2. buocdepa — riobanpHas SKOCHCTEMA.

I[pakTuyeckue 3aHATHS

SHepruH (LIETICH MUTAHMS).

WX peIICHHUS.
Oxekypcuu

CocraBicHHE CXeM nepecaaun BCUICCTB U

CpaBHuTENbHAS XapaKTEPUCTUKA PUPOTHBIX
9KOCUCTEM U arpo3KOCHUCTEM CBOEH MECTHOCTH.
Pemienue skonornyeckux 3ajaad.

AHanm3 1 OIeHKa MOCIEICTBUI COOCTBEHHOM
NeSITeIbHOCTH B OKpY Karolllel cpese,
IJ1I00aJIbHBIX 3KOJOTMYECKUX MTPO0JIeM U MyTei

MHoroo6pasue BunoB. Ce30HHbIC H3MECHEHHS B
npupojie (OKPECTHOCTH PO eCCHOHATHHON
00pa3oBaTebHON OpraHU3aIIHH ).
EcTecTBeHHBIE M HCKYCCTBEHHBIC YKOCHUCTEMBI
(okpecTHOCTH TTPOdeCCHOHATBHON
00pa3oBaTeIbHON OpTaHU3AIHH).

CamocrosiTesibHas padora

TEMCE.

Brinonnenue 3agaHuii 4J1s1 CaMOIIOATOTOBKH I10

2,3

KoncyabTanun

BCETI'O

136

Hna xapakmepucmuku ypo8Hsa 0C80eHUs yUeOH020 Mamepuaia UCnoab3yomcs ciedyloujue

0bo3HaYeHUs:

1. — o3naxomumensvuwiii (v3nasanue paree uzyueHHvIX 06bLEKMOB, CEOUCMSB);

2. — penpoOyKmuBHblil (8bINOJHEHUE OesIMENbHOCMU NO 00PA3YY, UHCMPYKYUU ULU NOO
PYKOBOOCMEOM) 3. — NPOOYKMUGHDBIU (NIAHUPOSAHUE U CAMOCTOSAMENbHOE GbINOIHEHUE

OdesimenbHOCMU, peulerue npooaeMHblX 3a0ay)
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2.4. Conep:xaHue pa3/ieioB M CHUIITHHBI
2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Ne
pas
Jen

a

HaumenoBanue
pa3liesioB U TEM

ConeprxaHue pasjaena

®opmMma
TEKYLIETO
KOHTPOJIA

1

2

3

4

1 cemecmp

PU3UKA

BBenenue

®dwusuka — GyHIaMEHTAIbHAS HAayKa O TIPUPO/IE.
EcrecTBeHHO-HayuHBI METOJI IO3HAHUS, €TO
BO3MOXHOCTH U I'PaHUIbI IPUMCHUMOCTH.

EnnHCTBO 3aKOHOB IIPUPOJIBI M COCTaBa BEIIECTBA BO
Bcenennoii. OTKpbITUS B PU3UKE — OCHOBA IpoOrpecca B
TEXHUKE U TEXHOJIOTUU TPOU3BOJICTBA.

Mexanuka

Kunemaruka. Mexanudeckoe nBmkeHne. Cucrema
orcyera. Tpaekropus nsuxenus. [Iyrs. [lepemerennue.
PaBHOMepHOE npsimoninHeliHoe ABMKeHUE. CKOPOCTh.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUSI. 3aKOH
cioxeHus ckopocteit. CpeiHsisi CKOPOCThb MPHU
HEPaBHOMEPHOM JBUKEHUU. MTHOBEHHAsi CKOPOCTb.
PaBHOyCKOpEHHOE NMPAMOJIIMHENHOE ABUKEHHE.
Yckopenue. CBOOOAHOE TTAJICHUE TE.

Jnnamuka. Macca u cuna. Baumoneiictue Tei.
3akoHbl JuHaAMUKHU. CUJIbl B IpUpOJie. 3aKOH
BCEMUPHOTO TSATOTCHHUS.

3aKOoHbI COXpaHEeHUs B MexaHuke. Miynbce Tena. 3aKkoH
COXpaHEHHUs UMITYJIbCa. PEaKTUBHOE ABUKEHHE.
Mexanuueckast padbora. MomrHocTs. Mexanndeckas
sHeprus. Kunernueckas sneprus. Kunernueckas
sHeprus u pabora. [loTeHIManbHas YHEPTUS B
IrPaBUTALMOHHOM M0JIe. 3aKOH COXPaHEHUs TOJTHOU
MEXaHUYECKOW dHEPTUH.

Jlemoncmpayuu

OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUSI. Bu b1
MEXaHUYECKOro IBUXKEHHUS. THEpTHOCTH Ted.
3aBUCUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIBI,
JIEUCTBYIOLIEH Ha Teso. PaBeHCTBO 1
IIPOTUBOIIOJI0KHOCTh HAIIPABJICHUS CUJI JIEUCTBUS U
IIPOTUBOJICHCTBHS.

HesecomocTs. PeakTBHOE NBUKEHUE, MOJENB PAKETHI.
W3menenune sHepruu 1pu COBEpIIEHUH pabOTHI.

vV, T,P

OcHOBBI
MOJIEKYJIIPHOM
bu3uku u
TEPMOJUHAMUKHU

MornexymsipHas pusnka. ATOMUCTHYECKAs! TEOPHUS
cTpoeHus BemecTBa. Habmo1eHHs 1 OTIBITHI,
MOJTBEP K IAIOIIUE ATOMHO-MOJIEKYJISIPHOE CTPOECHHE
BelecTBa. Macchl U pa3Mepbl MoJIeKyIl. TernoBoe
JIBUKEHHME YaCTHI] BeleCTBA. BpOyHOBCKOE IBUKEHUE.
WneansHelii ra3. TemrepaTypa Kak Mepa cpeiHen

v, T
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KMHETUYECKOM DHEPrUU YacCTHULl. Y DPaBHEHUE COCTOSTHUSA
ueanpHoro raza. Mognens xxuakoctu. IToBepxnoctHoe
HaTsDKEHUE U cMayuBaHue. Kpucrammdeckue u
amMop(QHbIE BELIECTBA.

Tepmoaunamuka. BHyTpeHHsist sneprus. Pabora u
TEIUIOO0TAa4a KaK CII0COObI U3MEHEHUS BHYTPEHHEH
sHepruu. [1epBblil 3aKOH TepMOAMHAMUKH. TeroBsle
MAIIMHbI U UX [IPUMEHEHUE.

Jlemoncmpayuu

JBmwxenue 6poyHoBckuX yactuil. Juddy3usi.

SIBreHUs TOBEPXHOCTHOIO HATSYKEHUSI U CMAYUBAHMSL.
Kpucransl, amopdHbie BeriecTsa,
JKUJIKOKPUCTAIIINYECKUE Tena. MI3MeHeHne BHYTPEHHEN
SHEPIUU TeJl IPU COBEPIIEHUU paboThl.

OCHOBBI
3JIEKTPOAMHAMH
KU

OnekTpocraTuka. BzaumozeicTeue 3apsyKeHHbIX TEII.
DneKTpUYeCKUuil 3apsii. 3aKOH COXpPaHEHUs
AJIEKTpUYECKOro 3apsaaa. 3akoH Kynona.
DIEKTPOCTAaTUYECKOE M0JIE, €r0 OCHOBHbIE
XapaKTEPUCTUKU U CBSI3b MEXKIy HUMH.

[TocTostHHBIN TOK. [TOCTOAHHBIN 3JIEKTPUYECKUHN TOK.
Cuna Toka, HanpspKEHUE, SJEKTPUUECKOoe
conpoTuBiieHHe. 3akoH OMa 1J1d yJacTka
AIEKTPUYECKOMN LIETIH.

MarnuTtHoe noje. MarHuTHoe 1oJie U €ro OCHOBHBIE
XapaKTEepUCTUKH. [[eficTBHEe MarHUTHOTO ITOJISI HA
MIPOBOJIHUK C TOKOM. 3aKOH AmMIiepa.
OneKTpoABUraTesb. SIBJIeHNE ANEKTPOMarHuTHOU
UHIYKIHUU.

Jlemoncmpayuu

Onexktpusanus Ten. BzanMmoaeiicTBue 3apsyKeHHbBIX Tell.
Harpesanue npoBoiHUKOB ¢ TOKOM. OnbIT Dpcrena.
B3anmoneictere NpoBOJIHUKOB C TOKOM. JlencTBre
MarHMTHOT'O TOJIsl Ha MPOBOJAHUK ¢ TOKOM. Pabota
ANEKTPOJIBUratTess. SIBleHUE 3JEKTPOMarHuTHOM

HMHAYKIUU.

Konebanus u
BOJIHBI

Mexanunueckue koaeOanus ¥ BosHbl. CBOOOIHBIE
koneOanus. [lepuon, yactora n ammnTyna KoneOaHui.
["apmonmnueckue konaebanus. MexaHMueCcKue BOJIHbI U UX
BU/JIbl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
VYIbTpa3ByK U €ro UCIOJIb30BaHUE B MEIULIMHE U
TEXHHKE.

DJeKTpOMarHuTHeIe KojieOaHus 1 BoJIHbL. CBOOOIHBIE
AJIEKTpOMarHuTHbIE Koebanus. KoneGaTepHbIit
KOHTYp. DJIEKTPOMAarHUTHOE 10JIE. DJIEKTPOMarHuTHbIE
BOJIHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.

CaetoBble BOIHBL. PazBuTHe npecTaBIeHUN O IPUPOAE
cBeTa. 3aKOHBI OTPAXKEHUSI U MTPEJIOMIIEHHUS CBETA.
JInn3bl. @opMyI1a TOHKOU JTUH3BI.

V,T,P
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Jlemoncmpayuu

Konebanus MaTeMaTuyecKoro 1 npy>KkMHHOTO
MasiTHUKOB.

Pabora anekrporeneparopa. M3znydenue u npuem
AIIEKTPOMArHUTHBIX BOJH. Pagnocss3be. Pasnoxenne
oenoro cBera B criekTp. HTepdepennius u qudpakius
CBeTa.

OTtpaxkenue u npesnomieHue cBera. OnrTuyeckue
IpuOOpHI.

DJIEMEHTEI
KBaHTOBOU
bu3uKu

KBaHTOBEIE CBOIicTBa cBeTa. KBaHTOBAs THIIOTE3a
[Tnanka. @oToanekTpudeckuit 3P PexT.

®usuka atroma. Moaenu crpoenusi aroma. OnbIT
Pesepdopna.

du3rKa aTOMHOTO SI/Ipa ¥ JIEMEHTAPHBIX YaCTHII.
CocraB U CTpOCHHE aTOMHOTO sAJipa. PagroakTUBHOCTD.
PannoakTuBHbBIC U3TyYSHHS U UX BO3JICHCTBUE HA
JKUBBIE OpPTaHU3MBI.

Jlemoncmpayuu

dotordpdext. Porosrnement. Uzmyuenue nazepa.
JluneluaThie CIIEKTPHI PA3IUYHBIX BEIICCTB.
CUYeTyuK HOHU3HUPYIOUIUX U3TyYECHUN.

Bcenennas u ee
SBOJIIOLUS

Crpoenue u pazButue Beenennoit. Monens
pacuupsironieiicss BcenreHHOM.

[Ipoucxoxaenne ConHeuHoit cuctembl. COBpeMeHHast
¢duznyeckas KapTHHA MUpa.

Y, T,P

XUMHUA

Bsenenne

OOmas u
HEOpraHuyecKas
XUMHUSA

XuMHYecKasi KapTUHA MUApa KaK COCTaBHas 4acTb
€CTECTBEHHO-HAy4YHO! KapTUHbI Mupa. Poibs xumuu B
KU3HU COBPEMEHHOT'0 O0IECTBA.

IIpuMeHeHne TOCTHKEHUI COBPEMEHHON XMMUU B
IryMaHUTapHOM cepe AeaTenbHOCTH 00IIecTBa.
XUMHYECKOE COZIEp)KaHNe YICOHOU TUCITUTIITUHBI
«EcTecTBO3HaHME» NPU OCBOEHUU CHEIHMATIbLHOCTEN
CIIO conunanbHO-3KOHOMHYECKOTO ¥ TYMaHUTAPHOTO
npoduieit nmpodeccnoHaIbLHOTO 00pa30BaHUs.

v, T

vV, T

OCHOBHBIE
[OHATHUSA U
3aKOHBbI XUMHUHU

[Tpenmer xumuu. BemectBo. AtoM. Mosekyina.
XUMHUYECKUH 3JIEMEHT U (DOPMBI €0 CYIIEeCTBOBAHUSI.
IIpocThle U CIIOXKHBIE BEIIECTBA.

OTpakeHne XUMHUYECKUX CIOKETOB B IPOU3BEICHUAX
XyJ10KECTBEHHOM JINTEPATYpPhl U UCKYCCTBA.
Llemoncmpayuu

Habop mozeneit atoMoB 1 Mosekyn. M3mepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U
MOJIEKYI.

OTHOCUTEIBHBIE ATOMHASI U MOJIEKYJIIPHAs MacCHhI.
KomnuectBo BemectBa. [TocTosiHHas ABoraapo.
MossipHas macca. 3akoH ABorazipo. MosipHbIil 00beM
ra3oB.
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KonuuecTBeHHbIE M3BMEHEHUS B XMMHMH KaK YaCTHBIN
CIIy4ai 3aKOHOB IIEPEX0/1a KOJIMYECTBEHHBIX U3MEHEHUM
B KaduecTBeHHbIE. M. B. JIOMOHOCOB — «II€pBBIi
PYCCKHMI YHUBEPCUTET.

MmrocTpanyy 3aK0Ha COXpaHEHMsI MAacChl BELLECTBA.

10 | IMepuomgmueckuii | OtkpoiTHe [lepuoanueckoro 3akoHa. [lepuonnueckas vV, T,P
3aKOH U cucteMma xuMudeckux sneMmeHToB /. 1. Menneneena.
ITepuonuueckas | 3nadyenue [lepuoauueckoro 3akoHa u [lepuoanueckoit
cucrema CUCTEMBI XUMHUUYeCKUX 3yieMeHToB [[. 1. MeHieneera
XUMHUYECKHUX JUISL pa3BUTHSI HAYKH U TIOHUMaHHS XUMHYECKOU
31EMEHTOB /. KapTUHBI MUPA.

N. MenpaeneeBa | JI. 1. MenneneeB 06 00pa3oBaHUHU U TOCYIapCTBECHHOM
MOJINTHKE.
Ilemoncmpayus
Paznuunbie hopmel [Tepuoanueckoi CHCTEMBI
xumuyeckux snemeHToB /1.1, Menaeneena.

11 | Crpoenue KoBasieHTHas cB3b: HENOJsIpHas U noyisipHas. lonnas vV, T
BEIIIECTBA cBs13b. KaTroHBI M aHMOHBI. MeTalmnyeckas CBs3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa31bl BelIeCTB U MAaTEPUAJIOB € PA3IMYHBIMU TUIIAMU
XUMHUYECKOHN CBS3H.

12 | Boxa. PactBopsl | Bona B mpupose, ObITy, TEXHUKE M Ha TIPOU3BO/ICTBE. vV, T
duznyeckre 1 XMMUYECKHE CBOMCTBA BOJIBI.
OrnpecHenure BObl. ATperaTHbIE COCTOSHUS BOJIbI U €€
MEPEX0/Ibl U3 OJHOTO arperaTHOTrO COCTOSIHUSI B IPYTOe.

13 | Xumuueckue Jlemoncmpayuu vV, T

pcaknuun du3nuecKre CBOMCTBA BOJIBI: TOBEPXHOCTHOE
HaTsDKEHUE, CMAauyMBaHUe. XUMHUUECKUE PEaKIuu.
IToHsTHE O XUMUYECKON peakUU. TUIIBIl XUMUYECKUX
peaxuii. CKOpOCTh peakluu U paKkTOpbl, OT KOTOPBIX
OHa 3aBHCHT.
XHUMHYECKUE PEAKITUHU C BBIICTIEHUEM TEIIJIOTHI.

14 | Knaccudukanus | Knaccugukaius HeOpraHn4eckux COeIMHEHUH U UX v, T
HEOpraHuyecku | cBorcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIH.

x coenunennii u | [lonsarue o runponuse coneit. Cpeaa BOHBIX pacTBOPOB
MX CBOMCTBA COJICH: KUCasi, HeUTpabHas, miesnoyHas. BogopoaHsii

15 | Meramisl u nokasarenb pH pactBopa. VY, T,P

HEMETaJUIb Mertamibl. O6mue Gpuznyeckue U XUMUIECKUE CBOMCTBA

METaJIIoB.
Hemertannbl. O011as xapakTepuCcTUKa IITaBHBIX
MOATPYIII HEMETAJIJIOB HA IPUMEPE TaJIOr€HOB.
Baxneinine coefMHEHNS METAIIOB M HEMETAIJIOB B
MPUPOJIE U XO3SIICTBEHHOH JAESTENHbHOCTH YEIOBEKa.
MeTtasuibl ¥ CIUTaBBI KaK Xy0’KECTBEHHBIN MaTepual.
CoennMHeHrs METAJJIOB KaK COCTAaBHAsI YaCTh CPEICTB
M300pa3uTenbHOTO UCKyccTBA. HeMeTamisl u ux
COEIMHEHMS KaK COCTaBHAs 4aCTh CPEJICTB
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M300pa3UTEIHLHOIO HCKYCCTBA.

Jlemoncmpayuu

B3auMopeiicTBrue MeTamioB ¢ HeMeTaulaMu (LIMHKA ¢
CEepoH, alOMUHUSA C 10JIOM), paCTBOpPaMU KHUCIIOT U
LIETOYCH.

['openue MeTanoB (LIMHKA, Kelie3a, Maruus) B
KHCJIOPO/IE.

B3anmoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJOT C MeIbI0. BOCCTaHOBHUTENBHBIE CBOMCTBA
METaJIJIOB.

2 cemecmp
XUMUA

16 | Opranudeckas OCHOBHBIE TIOJIOKEHUSI TEOPUU CTpOeHUs oprannueckux | Y, T
XUMUS coenuHeHu. MHOrooOpas3ue OpraHu4ecKux
OcHOBHBIE coequHeHui. [lonsiTue nzoMepun. YTrieBo10pOIbI.

MOHATHUSA [IpenenbHble U HENpeAEIbHbBIE YTIEBOAOPOIbl. Peakius
OpraHNYeCcKOn nosmmmepusanuu. IIpupoaHsie HCTOUHUKN

XUMUU U TEOPHUSL | YTIEBOJOPOAOB. YTIIEBOJAOPO/IbI KAK OCHOBA

CTpOCHUSA MEXIYHAPOJAHOTO COTPYIHHYECTBA U BAKHEUILINI
OpraHUYECKUX UCTOYHUK (hopMupoBanus 0ropkera PO.

COCMHEHUI Kucnopoacoaep:xaiiye opraHu4eCKre BEMIECTBA.

17 | YrneBomoponsl | IIpencraBurenu KUCIOPOACOAEPKAILUUX OPraHUYECKUX Y, T,P
1 UX COEMHEHUI: METHJIOBBIM M 3THJIOBBIM CIIUPTHI,

MPUPOIHBIE [IMLEPUH, YKCYyCHAs KUCIoTa. KUpbI Kak CII0XKHbIE
WUCTOYHUKHU 3upEL.

18 | Kucnopoacozaep | AJIKOTOIM3M U €0 OTPAKEHUE B IPOU3BENECHHIX V,T,P
JKalue XyJI0KECTBEHHOM JIUTEPATYPhl U N300pa3UTEIHHOTO
OpraHUYECKHE HCKYCCTBA.

COEIMHEHUS YraeBobl: TIIH0K03a, KpaxMall, HEJIIHJI03a.

19 | Asorcomepsxamy | A30TCOJEpKANINE OPraHUYECKUE COCAMHEHUS.. AMUHBL, | YV, T, P
ue aMUHOKHCIIOTHI, 0enku. CTpoeHue 1 Ouonorundeckas
OpraHUYECKHE (GyHK1IUA OENKOB.

COEMHEHUS Hemoncmpayuu
[TonyyeHue 3THIIEHA U €T0 B3aUMOJEHCTBUE C
pacTBOpPOM NepMaHraHaTa Kajius, OpoMHON BOAOH.
KauectBennas peakuus Ha riuiepu. [{BeTHble peakuuu
OEJKOB.
[Inactmaccel u BonokHa. [ToHsTHE 0 MIacTMaccax u
XUMUYECKHUX BOJIOKHAX. HaTtypanbHble, CHHTETHYECKUE U
HCKYCCTBEHHbIE BOJIOKHA. [[pMeHeHne noiumepoB B
MIPUKJIATHOM U KJIACCHUYECKOM M300pa3UTEeIIbHOM
HCKYCCTBE.
Paznuanpie BUIBI IIIACTMACC U BOJIOKOH.

20 | Xvmust v KU3HB | XuMus U OPTaHU3M delloBeka. Xumudeckue snementei B | Y, T, P

21 XuMUus u OpraHu3Me 4YeIoBeKa. OpFaHI/I‘—IeCKI/Ie d HEeopranndeckune |V, T, P
OpraHu3M BeriecTBa. OCHOBHBIC )KH3HEHHO HEOOXOTUMBIE
yeoBeKa COCTMHEHUS: OCJIKH, YTIICBOIBI, JKUPbI, BATAMUHBI.
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Xumus B ObITY

VYreBoabl — INIaBHBIA UCTOYHUK YHEPIUU OpPraHu3Ma.
Poub xkupoB B opranusme. X0JIeCTEPUH U €ro poJib B
310pOBbE UeIoBeKa. MuHepaibHbIC BEIlIeCTBa B
MPOJYKTAaX MUTAHUSL, TUIIEBbIC T0OABKU.
COanaHncupoBaHHOE TTUTAHUE.

Bona. KayecTBo Bosibl. Motoliiie 1 YuCTAIME CPEACTBA.
[TpaBuiia 6e30macHO# pabOThI CO CPeACTBAMH OBITOBOMA
XUMUH. POJIb XUMHUYECKHX 3JIEMEHTOB B JKU3HU
pacteHuid. Y 1o0peHusi. XuMHUYECKUE CPEACTBA

3alUThl PACTEHUH.

V,T,P

BHNOJIOI'Us

23

buonorns-
COBOKYITHOCTh
HAayK O )KUBOU
MpUpoe.
Metonsnl
Hay4HOI'O
MMO3HAHUA B
OHOJIOrUH

JKusas npuposa kak 00BEKT N3ydeHUs] OMOJIOTHH.
Mertobl uccien0BaHus JKUBOU IPUPOIbI B OMOJIOTHH.
Onpenenenue xKU3HU (C MPUBJICUEHUEM MaTepHralia 13
pa3zenoB GU3NKU

¥ XUMUH). Y POBHU OpTraHU3aINU )KU3HH.
Jlemoncmpayuu

YpoBHU OpraHU3alUy KU3HHU.

MeTo/1bl T03HAHMSL AKUBOM IPUPOJIBI.

24

Knetka

HcTopus nzyuenus kietku. OCHOBHBIE MTOT0XKEHUS
KJIeTOYHOM Teopuu. Kietka — cTpykTypHO-
dbyHKUIMOHATBHAS (JIEMEHTapHAsT) €IUHULIA KUZHHU.
Crpoenue kneTku. [IpokaproThl U 3YKapuOTH —
HU3IIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Knerounoe snpo.

OyHKIMS g]Ipa: XpaHEHHUEe, BOCIIPOU3BEACHHE U
nepeaaya HacJleACTBEHHOW HHPOPMALIUH, PETYISIUS
XUMHUYECKON aKTUBHOCTHU KiIeTKU. CTpYyKTypa u
(GYHKIIMM XpPOMOCOM. AyTOCOMBI U ITOJIOBBIE
XpOMOCOMBI. bruosiornueckoe 3HaueHNe XUMUYECKUX
aneMeHToB. Heopranmueckue BelecTBa B COCTaBe
KJIETKH. PO BOJIbI Kak pacTBOPUTENSI U OCHOBHOTO
KOMITOHEHTa BHYTPEHHEHN CpeJlbl OPraHU3MOB. Y TJIEBOJIbI
U UG B KieTke. CTpyKTypa u OMOJIoTrHYecKue
¢byakuun 0enkoB. CTpoeHue HYKJICOTHUIOB U CTPYKTYpa
nonunykieotuaHbx neneid JIHK u PHK, ATO.
Bupycs! u 6akreprodaru. Heknerounoe crpoenue,
JKU3HEHHBIN LMK U €T0 3aBUCUMOCTb OT KJIETOYHBIX
dbopm xu3HU. Bupycsl — Bo30yauTen MHPEKIIMOHHBIX
3a0oseBaHui; OHATHE 00 OHKOBUpYcax. Bupyc
nMmmyHoaeduimta yenoseka (BUY). [Mpodumaktuka
BUY-undexumn.

Jlemoncmpayuu

Crpoenue monekyisl 6enka. Crpoenue monekynsl JTHK.
Crpoenue kietkn. CTpoeHue KIETOK MPOKapUOT U
sykapuoT. CTpoeHHe BUpyca.

vV, T,P

25

Opranusm

Oprannsm — equHOE 1eroe. MHoroodpasme

V,T,P
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OpraHU3MOB.
OOMeH BelecTBOM U DHEPTHEH ¢ OKPYIKaIoIIeh cpeaon
KaK HEOOXOIMMOE YCIIOBHE CYIIECTBOBAHUS JKUBBIX
CHUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OpraHU3MOB. Jlenenue
KJIETKHM — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKEHUS
opranu3moB. becnonoe pazmHoxxenue. [lonoBoit
MPOILIECC U MOJ0BOE pa3zMHOXKeHue. OMI0/10TBOPEHHE,
ero omosornueckoe 3HaueHue. [lonsarue 06
MHAUBUAYAJILHOM (OHTOTEHE3), SMOPHOHAIIBHOM
(3MOpuoTreHe3) v MoCTIMOPHOHATILHOM Pa3BUTHH.
NuauBuayanbHOE pa3BUTHE YETIOBEKA U €r0 BO3MOXKHbBIE
HapyueHus. O01uye npeacTaBiIeHUs O
HACJIEJCTBEHHOCTH Y U3MEHYUBOCTH. | 'eHeTnueckast
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH
HacjenoBanus. HacienoBanue npu3HaKkoB y YyelOBeEKa.
[TonoBsie xpomMocombl. ClLIETIIIEHHOE C TOJI0M
HacienoBanue. HacnenctBennbie 00JI€3HN YETIOBEKA, UX
NpUYKHBL U TpoduiakTuka. CoBpeMeHHbIe
MIPE/ICTABJICHUS O TeHE U TeHoMe. [ 'eHeTnueckue
3aKOHOMEPHOCTH U3MeHunBocTH. Knaccudukanus hopm
W3MEHYHBOCTH.

Brnusinue MyTareHoB Ha opranusm uenoBeka. [Ipenmer,
3a/1auyu ¥ METOJIbI CeNieKIuu. ['eHeTnueckue
3akOHOMEepHOCTH ceneknuu. Yuenue H. 1. Basunona o
[IEHTPaX MHOT000pa3us U IPOUCXOXKICHUS KYJIbTYPHBIX
pacteHuii. buoTexHonorus, ee T0CTHKEHus,
MIEPCIICKTHBBI Pa3BUTHSI.

Llemoncmpayuu

OOMeH BelecTB U MPEBPaIICHUs] SHEPTUU B KIIETKE.
Jenenue kneTku (MUTO3, Meti03). CrocoObl OeCcTIoNoro
pasMHOKeHus. OIII00TBOPEHHUE Y PACTCHUHN U
JKUBOTHBIX.

NuauBuayaibHOE pa3BUTHE OpPraHU3MA.
HacnenctBenusie 60ne3Hu yenoBeka. Bnusaue
AJIKOTOJIM3Ma, HAPKOMaHUH, KypeHUs Ha
HaCJIeICTBEHHOCTh. MyTaruu. MoaudukauonHas
U3MEHYUBOCTH. LIeHTpbI MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIH.
HckycctBennsiit oT6op. MccnenoBanus B obnactu
OMOTEXHOJIOTHH.

26

Bun

OBOJIIOIMOHHAS TEOPUS U €€ POJIb B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpa.
Bun, ero kpurepun. [lonynsnus kak CTpyKTypHast
€IMHULA BUJa U 3BooIMHU. CHHTEeTHYECKast TEOpHUs
sBororu (CTD). JIBrKyIme CUitbl SBOJTIOINH B
coorBercTBuH ¢ CTO.

V,T,P
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PesynbTatsl sBomonnu. CoxpaHeHne MHOT000pas3us
BUJIOB KaK OCHOBA YCTOMYMBOr0 pa3BUTHs OMOC(hEpBI.
IIpynunHbl BBIMUpaHUs BUIOB. bruonornyeckuii nporpecc
u Ouosiornueckuil perpecc. ['MoTe3bl MPOMCXOXKACHUS
YKU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIE B
IIPOLIECCE IBOIIOLUHU. AHTPOIIOTE€HE3 U €ro
3aKOHOMEpPHOCTH. J[0Ka3aTenbCTBa POJACTBA YEIOBEKA C
MJIEKONHUTAIOIUMU KUBOTHBIMH. DKOJIOTHYECKHE
(bakTOpHI aHTPOIIOTEHE3a: YCI0KHEHHUE O ISIIMOHHON
CTPYKTYpBI BUJ1a, U3TOTOBJIICHUE OPYIU TPYAA, IEPEXO.
oT

PacTUTEIBHOIO K CMEIIAaHHOMY THITY IUTAHUS,
UCIIONIb30BaHue OTHsl. [IosBIIeHHE MBICITUTEIIBHON
JEATEIIBHOCTH U WICHOPA3IEIbHON PEYH.
IIpoucxoxaeHUE YET0BEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsanuus — CTpyKTypHast €1MHULA
BHJIa, €AUHUIIA dBOIIOLUH. [[BHKYIIME CUIIBI DBOJIIOLIHH.
Bo3uukHOBEeHHE 1 MHOT000Opa3ue MpHUCIIOCOOICHUN Y
opranu3MoB. Penkue u ucuesaromue Buisl. JBrkymune
cuibl aHTponoreHesa. [IpoucxoxaeHue yenoBeka u
4eJI0BEUYECKHX Pac.

27 | DKOCHCTEMBI [Ipeamer u 3agaun sKos0TUK: yueHue o0 skojornyeckux | Y, T, P
dakTopax, yueHue o cooOIIeCTBAX OPraHU3MOB, YUCHUE
0 ouocdepe. Dxonorunueckue HakTopbl, 0COOCHHOCTH UX
BO3JICHCTBUS. DKOJIOTUYECKAsl XapaKTepPUCTUKA BU/IA.
[TonsiTrie 00 sKoNOTHUECKHUX cucteMax. Llernu mutanws,
Tpouueckue ypoBHH. broreoreHos3 kak 3JKocucTeMa.
buocdepa — rnobanpHas skocucrema. Yuenue B. U.
Bepnanckoro o 6uocdepe. Ponb KUBBIX OPraHU3MOB B
ouocgepe. buomacca. buonornueckuii KpyroBopot (Ha
npuMepe KpyroBopoTta yrieposa). OCHOBHBIE
HaIlpaBJICHUs BO3JICUCTBHS YeloBeKa Ha Ouocdepy.
Tpanchopmaiis eCTeCTBEHHBIX SKOJOTHYECKIX CUCTEM.
Oco6eHHOCTH arpodIKOCUCTEM (arpoIeHO30B).
Llemoncmpayuu

Dkonorudeckre GaKkTopsl U UX BIUSHUEC HA OPraHU3MBI.
Me>XBHI0BbIE OTHOILIEHUS: TAPA3UTU3M, XUIIIHUYECTBO,
KOHKYPEHIIUS, CUMOHO03. SIpyCHOCTh PACTHTEIHLHOTO
coobmectBa. KpyroBoport yriepona B 6uocdepe.
3armoBeTHUKY U 3aKa3HUKU Poccuu.

[Tpumeuanue: T — tectupoBanue, P — Hamucanue pedepara, Y — yctHbI ompoc, KP —
KOHTpOJIbHAs paboTa
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2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA

Ne
pa3
en

a

HaunmenoBanue
pa3aesoB U TEM

Coneprxanue pasjena

dopma
TEKYILEro
KOHTPOJISI

1

2

3

4

1 cemecmp

OU3UKA

Bseneunue

®duszuka — ¢GyHIaMeHTalIbHAsg HayKa O IPUPO/IE.
EcrecTBEeHHO-HAay4YHBII METOJ ITO3HAHUSA, €70
BO3MOKHOCTH Y T'PaHULIbI IPUMEHUMOCTH.

EnamHCcTBO 3aKOHOB MPUPOJIBI U COCTaBA BEILIECTBA BO
Bcenennoii. OTkpbITHS B (hU3MKE — OCHOBA IIporpecca B
TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA.

MexaHnka

Kunemaruka. Mexannueckoe asmxenue. Cucrema
orcuera. Tpaekropus npuxenus. Ilyrs. [lepemenmenue.
PaBHOMEpHOE npsiMosnHENHOE NBHXKEHUE. CKOPOCTD.
OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS. 3aKOH
cioxeHnus ckopocreid. CpeiHss CKOPOCTh IPH
HEPaBHOMEPHOM JBM)KEHUU. MTHOBEHHAas! CKOPOCTb.
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE IBUKEHUE.
VYckopenue. CBOOOIHOE MTAZICHUE TEN.

Jlnnamuka. Macca u cuia. BzauMoeincTBue Te.
3akoHbl TMHaMUKU. CUJibl B IpUpoie. 3aKOH
BCEMHUPHOI'O TATOTEHUS.

3aKoHbI COXpaHeHUsl B MexaHuke. ViMmyinbc Tena. 3akoH
COXpaHEHMsI UMITyJIbCa. PEakTUBHOE IBUYKEHUE.
Mexannueckas pabora. MoirHocts. Mexannueckas
sHeprus. Kunernueckas sHeprus. Kunernueckas
sHeprus u pabora. [loTeHanpHas sHeprus B
I'PaBUTALMOHHOM II0JI€. 3aKOH COXPAaHEHMSI IOJTHON
MEXaHUYECKON YHEPTUU.

Llemoncmpayuu

OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS. Bubl
MEXAHUYECKOTO IBHKEHUA. IHEpTHOCTH Te.
3aBUCHUMOCTh YCKOPEHHUS T€Jla OT €r0 MacChl M CUJIBL,
JIEUCTBYIOLIEH Ha Teno. PaBeHCTBO U
MIPOTUBOMNOJIOKHOCTb HAIIPABIIEHUS CHJI ICHCTBUS U
IIPOTUBOAECUCTBHSI.

HesecomocTs. PeakTuBHOE BUXKEHUE, MOJIETb PAKETHI.
V3MeHeHHe SHepPruu NP COBEPIICHUHU pabOTHI.

Y, T,P

OcHoBBI
MOJIEKYJIAPHON
buzuku u
TEPMOJAVHAMUKH

MonexynsapHas pusruka. ATOMUCTUYECKAS] TEOPUS
CTpoeHus BemecTBa. HabmoaeHus 1 onbITH,
MTOATBEPKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BelecTsa. Maccel ¥ pa3mepsl MoJieKyll. Temiosoe
JIBUJKEHHE YaCTHUIl BEIIECTBA. bpOyHOBCKOE IBUKEHHE.
WneansHelii ra3. TeMiepaTypa Kak Mepa cpeHen
KMHETUYECKON YHEPTUH YACTUIL. Y PABHEHUE COCTOSTHUS
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uJeanpbHoro raza. Mogens xuakoctu. [loBepxnoctHoe
HaTsDKeHHE U cMaunBaHue. Kpucramiueckue u
amMop(QHBIE BELIECTBA.

Tepmonunamuka. Buytpenuss sueprus. Padora u
TEIUIO0TIa4a KaK CriocOObl M3MEHEHUSI BHYTPEHHEH
sHepruu. [lepBblii 3aKOH TepMOJIUHAMUKU. TermoBbie
MAalIuHbl U UX TPUMEHEHHE.

Jlemoncmpayuu

JBuxenne OpoyHOBckuX yactuil. Juddysus.
SIBeHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAYUBaHMUS.
Kpucrannsl, amopdHbie BemecTna,
KUAKOKpUCTAJUINYECKue Tena. MIsMeHeHne BHyTpeHHe!
SHEPTUH TEJl MPU COBEPIIICHUH PAOOTHI.

OCHOBBI
AJIEKTPOIMHAMU
KA

DekTpocTaTruka. BzanuMmoielicTBre 3apsiKEHHbBIX TE.
DIIeKTpUUECKU 3apsijl. 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsaa. 3akoH Kynona.
DIIEKTPOCTATUYECKOE MOJIE, IO OCHOBHBIE
XapaKTEPUCTUKHU U CBA3b MEXKAY HUMH.

[TocrosiHHbBIN TOK. [TOCTOSTHHBIN 3TIEKTPUYECKUN TOK.
Cuiia Toka, HalpsiKEHUE, JIEKTPUIECKOe
conpotusiieHue. 3akoH Oma Ju1st yuacTka
ANEKTPUYECKOM LIeTH.

MaruutHoe noJjie. MarHuTHOE MOJIE U €r0 OCHOBHBIE
XapaKTEepUCTUKU. JlefiCTBUE MarHUTHOTO MOJIs Ha
IIPOBOJAHMK C TOKOM. 3aKOH AMIiepa.
DnekTpoaBUrarelib. SIBJIeHUE 3JEKTPOMAarHUTHOM
WHIYKIUU.

Jlemoncmpayuu

OnekTpusanus Ten. B3anmoaeicTBre 3apssKeHHBIX TEll.
HarpeBanue npoBOJJHUKOB ¢ TOKOM. ONBIT DpcTeaa.
B3anmoneiicTBre NpoBOJHUKOB C TOKOM. JleiicTBHE
MarHMTHOTO TIOJISl Ha MMPOBOJHHK C TOKOM. PaboTa
ANEKTPOJABUTATEIIS. SIBIICHUE AIEKTPOMAarHUTHOU

HWHIAYKIWH.

Konebanus u
BOJIHBI

Mexanudeckue konaebanus U BoHbL. CBOOOIHBIE
konebanus. [lepuon, yactota u aMIIUTyna KoneOaHu.
[Mapmonunueckue konebanus. MexaHn4eckue BOJHBI U UX
BU/JIbl. 3BYKOBBI€ BOJIHBI. Y JIbTPa3BYKOBHIE BOJIHBI.
VYapTpa3ByK U €ro UCTOIB30BaHUE B MEAUITMHE U
TEXHUKE.

DNeKTpOMarHuTHbIE KoJie0aHus U BOJHBL. CBOOOHBIE
AIIEKTpOMarHuTHbIE KoneOanus. KonebarenpHbIi
KOHTYp. DJIEKTPOMarHuTHOE MoJie. JIEKTPOMArHUTHBIC
BOJIHBL. CKOPOCTh 31€KTPOMATHUTHBIX BOJIH.

CBeTroBbI€ BOJIHBI. PazBUTHE MTPEACTABICHUN O MPUPOJIE
cBeTa. 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETA.
JInn3el. @OpMyIIa TOHKOW JTUH3HI.

Jlemoncmpayuu

V,T,P
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Konebanus MaTeMaTHYECKOTO U MPYKHUHHOTO
MasiTHUKOB.

PaGota snekrporeneparopa. M3nyuenue u npruem
AIIEKTPOMArHUTHBIX BOJIH. Pannocssisb. Pasnoxenue
Oenoro ceera B criekTp. MuTepdepenus u qudpakius
CBeTa.

Otpaxkenue u npenomiieHue ceeta. OnTudeckue
IPpUOOPHI.

DJIEMEHTHI
KBaHTOBOU
buzuKu

KBanrtoBbie cBoiicTBa cBeTa. KBaHTOBAs rumnoresa
[Tnanka. @oTosnekTpuyeckuii 3O PexT.

®dusuka atoma. Mogenu ctpoeHus aroma. OnbIT
Pezepdopna.

@u3uKa aTOMHOTO S]Ipa U 3JIEMEHTAPHBIX YACTHII.
CocraB U CTpOEHHE ATOMHOTO sA7ipa. PaaroakTUBHOCTD.
PannoakTuBHBIE U3ITy4EHU U UX BO3JAEHCTBUE HA
JKUBBIE OPTraHU3MBI.

Jlemoncmpayuu

dotorddext. DoToanement. M3nyyenue nazepa.
JInHelyaTele CIIEKTPHI Pa3JIMYHBIX BELIECTB.
CueT4yMK MOHU3HPYIOIUX U3JIYYECHHH.

Bcenennas u ee
3BOJIIOLIUA

Ctpoenue u pazputue Beenennoit. Moaens
pacuupsronierics BeenenHoil.

[Tpoucxoxaenue ConHeuHoi cuctembl. CoBpeMEHHAs
dbuznyeckas KapTHHA MUpA.

vV, T,P

XUMUA

Bseneunue

OOwasa u
HEOpraHWYeCKast
XUMHUSA

Xumudeckasi KapTiHa MUpa KaK COCTaBHAs 4acTh
€CTECTBEHHO-HAyYHO! KapTUHbI Mupa. Poiabs xumuu B
YKU3HU COBPEMEHHOTO OOIIECTBA.

[IprMmeneHne TO0CTUKEHUI COBPEMEHHON XUMUU B
ryMaHuTapHoOu cepe AessTeTbHOCTH O0IIeCTRa.
XUMHYECKOE co/iepKaHne yueOHON AUCIUITITUHBI
«EcrecTBO3HaHUE)» MPU OCBOCHUU CIEIIUATBHOCTEH
CIIO conuanbHO-3KOHOMHYECKOT0 ¥ TYMaHUTAPHOTO
npoduneit npodeccuoHanbHOro 00pa3oBaHMsl.

vV, T

v, T

OCHOBHEBIE
IIOHATHUA U
3aKOHBI XMMUH

[Ipeamer xumun. BemectBo. AToM. Monekyna.
XUMHUYECKUH 3JIEMEHT U (POPMBI €0 CYIIECTBOBAHHUS.
IIpocTble U CIIOXKHBIE BEIIECTBA.

OTpakeHue XUMHUYECKUX CIO’KETOB B MPOU3BEICHUIX
XYy0KECTBEHHOM JINTEPATypPhl U UCKYCCTBA.
Jlemoncmpayuu

HaGop moneneit aromoB 1 Mosiekyil. M3mepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U
MOJIEKYIL.

OTHOCUTEIBHBIE AaTOMHAS ¥ MOJIEKYJISIPHAS. MACCBI.
Komnuectso BewmecTsa. [locTossHHass ABorapo.
Monsipaast macca. 3akoH ABorazpo. MossipHblif 00beM
ra3os.

KonnyecTBeHHbIE N3MEHEHHS B XUMHH KaK YaCTHBIN
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CIIy4dail 3aKOHOB IepexoJa KOJIUYECTBEHHBIX N3MEHEHUI
B KauecTBeHHbIE. M. B. JIoMOHOCOB — «I1€pBBIit
PYCCKUI YHUBEPCUTETY.

WnnrocTpanum 3aKoHa COXpaHEHHsI MacChl BEIIECTBA.

10 | Ilepuommueckuii | OtkpoiTue [leprogndeckoro 3akona. [lepuoanueckas vV, T,P
3aKOH U cuctema xuMuueckux anemeHToB . . Menneneena.
ITepuoaunueckas | 3nauenue Ilepuoanueckoro 3akona u I[lepuoauueckoit
cucrema cucTemMbl Xxumudeckux 3seMeHToB 1. M. Menneneesa
XUMHYECKUX JUISl pa3BUTHSI HAYKU U TIOHUMAHUS XUMHYECKOU
aneMeHToB /l. KapTUHBI MUpA.

U. Menneneesa | JI. 1. MenneneeB 06 06pa3oBaHUU U TOCYIapCTBEHHON
MTOJIUTHUKE.
Jlemoncmpayus
Paznuunsie hopmel [lepuoanueckoi cucTeMsl
xuMmuyeckux snemenToB JI.M. Menjeneena.

11 | CtpoeHue KoBanenTHas cBs3b: HenossipHas v nojsipHas. MonHas vV, T
BEIIIECTBA cB3b. KaTnoHbI M aHHOHBL. MeTalmnyecKas CBS3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa3Iibl BEHICCTB M MATEPHAIIOB C PA3TMYHBIMUA TUITAMH
XUMHUYECKON CBSA3U.

12 | Bona. PactBopsl | Boga B mpupoze, ObITy, TEXHUKE U Ha IPOU3BOJICTBE. vV, T
DOU3UYECKUE U XUMUYECKHUE CBOMCTBA BOIBI.
OnpecHeHure BoJibl. ATrperaTHbIE€ COCTOSIHUS BOJIbI U €€
MEepEexXOoAbl U3 OJHOTO arperaTHOr0 COCTOSIHUSA B APYTOE€.

13 | Xumuueckue Jlemoncmpayuu vV, T

peaknmnu PuU3NYECKUE CBOMCTBA BOJBI: TOBEPXHOCTHOE
HaTsDKEHUE, CMauuBaHUE. XMMUUYECKUE PEAKIUU.
[ToHnsiTHE O XMMUYECKOU peakuu. TUIIbI XUMUYECKHX
peakiuii. CKOPOCTh peakiuu U GakTOpbl, OT KOTOPHIX
OHA 3aBUCHT.
XHUMHUYECKUE PEAKIIUHU C BbIIEIIEHUEM TEIJIOTHI.

14 | Knaccuduxanus | Knaccudukanys HeopraHmueckux COeIMHEHUN U UX vV, T
HEOpraHW4yecku | cBoMcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIU.

x coequHenui u | [lonsarue o ruaponuse coneil. Cpea BOJHBIX PaCTBOPOB
X CBOMCTBA COJIEH: KUCIas, HEUTpalibHas, 1eno4YHast. Bogopoaubii

15 | Mertamisl u nokasatenb pH pacTBopa. V,T,P

HEMETaJUTbI Mertamnsl. Ob1ue pu3nyeckue 1 XUMHIECKHe CBONCTBA

METAJIIOB.

Hemerannsl. OOmias xapakTepuCTHKA ITIABHBIX
MIOATPYIIIT HEMETAJIJIOB HA IIPUMEPE TaJION€HOB.
BaxkHelilye coeIMHEHUS METANIOB U HEMETAJUIOB B
MIPUPOJIE U XO3SIMCTBEHHOM JESATENBHOCTH YEIOBEKA.
Meraibl ¥ CIUIaBbl KaK Xy/0KECTBEHHBIM MaTepHall.
CoenvHEeHNs METAJUIOB KaK COCTaBHAs YaCTh CPEACTB
n300pa3uTeabHOro HcKyccTBa. Hemeramsl 1 ux
COEIMHEHUS KaK COCTaBHAs 4acTh CPEJCTB
n300pa3UTEIHLHOI0 HCKYCCTBA.

28




Jlemoncmpayuu

B3auMosnelicTBue METaUIOB C HeMeTaulaMu (LIMHKa ¢
CEpoH, AIIOMUHUSA € 10JI0OM), paCTBOPaMHU KHUCJIOT U
[IEJIOYEH.

['openue MeTtamioB (1IMHKa, Kejae3a, MarHus) B
KHCIIOpOJIE.

B3auMozeiicTBrue a30THON U KOHUEHTPUPOBAHHON
CEPHOH KUCIIOT C MeJpl0. BoccTaHOBUTENBHBIE CBOWCTBA
METaJUIOB.

2 cemecmp
XUMUA

16 | Opranuveckas OCHOBHBIE TIOJIOKEHUSI TEOPUHU CTPOCHUs opranudeckux | Y, T
XUMHUSA coeauHeHui. MHOrooOpas3ue OpraHn4ecKux
OcCHOBHBIE coequHenui. [Tonstue nzoMepun. YTriaeBo10pOIbI.

MOHSATHUSA [IpenenbHble U HEMPEACIbHbBIC YTIEBOAOPOIbI. Peakius
OpraHUYecKOon nonumepuszanuu. IIpupoansie HCTOUHUKN

XHAMHH U TEOPUS | YIIE€BOJOPOAOB. YTIEBOJAOPOAbI KAK OCHOBA

CTPOEHUS MEXIYHAPOJAHOTO COTPYITHUYECTBA U BaKHEUILINI
OPraHUYeCKUX UCTOYHUK (hopMupoBanus Oroxera PO.

COEIMHEHU I Kucnopoacoaepxaniye opraHmueckue BenecTBa.

17 | Yraeromopoasl | IIpencraBureny KMCIOPOACOAECPKAIIUX OPTAHUYECKUX vV, T,P
U UX COEIMHEHUI: METUJIOBBIA U 3TUJIOBBIA CIIUPTHI,

MIPUPOTHBIC TJIMIIEPUH, YKCYyCHAs KUcoTa. JKUphI Kak CII0KHbBIS
VMCTOYHHUKHU s¢upsbl.

18 | Kucnopoucozaep AJIKOTOJIU3M M €T0 OTPaKEHUE B TPOU3BEICHUAX vV, T,P
JKarue XYI0KECTBEHHOU JIUTEPATyphl U H300pa3UTEIBHOTO
OpraHUYecKHe HCKYCCTBa.

COCTMHEHUS VYTi1eBoIbl: TIII0K03a, Kpaxmal, LeJUIrI03a.

19 A3oTconepxarg A30TcoepKalie OpraHnyecKue CoeMHEHUsI. AMUHBI, vV, T,P
ue AMUHOKUCIOTHI, 6enku. CTpoeHue u Guoorndyeckas
OPraHUYECKHE (GyHKIHMA OEIKOB.

COEIMHEHUS Jlemoncmpayuu
ITonmy4yenue 3THIIEHA U €0 B3aUMOJEHCTBHE C
pacTBOpPOM TepMaHraHaTa Kaius, OpOMHON BOAOH.
KauectBennas peaxius Ha rminepuH. [{BeTHbIe peakiiun
O€eJKOB.
IInactmacce! 1 BosokHa. [ToHsTHE O IITacTMaccax u
XUMHUYECKUX BOJIOKHaX. HaTypanbHble, CHHTETHUECKHE U
HCKYCCTBEHHBIE BOJIOKHA. [IprMeHeHne moimMepoB B
MPUKIATHOM U KJIACCMYECKOM U300pa3uTeIbHOM
HCKYCCTBE.
Pa3nuuHbie BUBI IJIACTMACC U BOJIOKOH.

20 | XuMmus v KU3Hb | XUMUS U OPraHW3M YeoBeka. XuMudeckue dneMeHTo B | Y, T, P

21 | Xumus u opraHu3Me 4esnoBeka. OpraHH4ecKue i HEOPraHU4eCkue |y T P
OpraHu3M BemecTBa. OCHOBHBIE JKU3HEHHO HEOOXOIUMBIE
YelroBeKa COeTMHEHUS: OCNKU, YIIIEBObI, YKUPBI, BUTAMUHBI.

22 | Xumus B 6biTy VYrieBobl — TJIaBHBIA UCTOYHHUK YHEPTUU OpTraHu3Ma. V.T.P

Ponb JKUPOB B OPraHU3ME. XOJ'ICCTepI/IH 1 €ro poJjib B
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3I0pOBBE UeTIoBeKa. MUHEpalbHbIC BEIIECTBA B
MPOJYKTAaX MUTAHUS, TUIIEBbIC T0OABKU.
COanaHncupoBaHHOE TTUTAHUE.

Bona. KagecTBo Bosibl. Motoiie 1 YuCTAIUE CPEACTBA.
[TpaBuiia 6e30macHO# pabOThI CO CPeACTBAMH OBITOBOIA
XUMUH. Poib XUMHUYECKHX 3JIEMEHTOB B JKU3HU
pacteHuid. Y 1o0peHusi. XuMHU4YeCKUe CpeACTBa

3aIUThl PACTEHUH.

BHNOJIOI'UsA

23

buonorns-
COBOKYITHOCTh
HAayK O KUBOM
MpUpoeE.
MeTtonn!
Hay4HOI'0
MMO3HAHUA B
OHOJIOrUH

JKusas npuposa Kkak 00BEKT N3ydeHUs] OMOJIOTHH.
Mertobl uccie0BaHus JKUBOW IPUPO/IbI B OMOJIOTHH.
Omnpenenenue xKU3HU (C MPUBJICUEHUEM MaTepHraa 13
paszenoB GU3NKU

Y XUMHH). Y POBHU OpPraHU3aIMU )KU3HH.
Jlemoncmpayuu

YpoBHU OpraHu3aluy KU3HHU.

MeTo/1bl T03HAHMSI AKUBOM IPUPOJIBI.

24

Knetka

HcTopus nzyuenus kietku. OCHOBHBIE MOJI0KEHUS
KJIeTOYHOM Teopuu. Kietka — cTpykTypHO-
¢dbyHKUIMOHATBHAS (JIEMEHTapHAsT) €UHULIA KUZHHU.
Crpoenue kinetku. [IpokapuoThl 1 3yKapHOThl —
HU3ILIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbIE
CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Kiterounoe sanpo. @yHKIHA s11pa: XpaHEHUE,
BOCIIPOM3BEICHUE U lepelaya HACIeICTBEHHOM
MH(pOpMaLIUH, PETYIISIIHUSI XUMUYECKOW aKTUBHOCTH
kieTkd. CTpykTypa U GyHKIIMH XPOMOCOM. AYTOCOMBI U
II0JIOBBIE XpOMOCOMBI. bronornueckoe 3HaueHue
XUMHUYECKHX 3JIeMEHTOB. Heopranuueckue BemiecTsa B
cocTaBe KJIeTKU. PoJib BO/IBI KaKk pacTBOPUTENS U
OCHOBHOT'O KOMIIOHEHTAa BHYTPEHHEN CPEJIbI
OpraHu3MOB. YTJIEBObI U JIUMIUBI B KieTKe. CTpyKTypa
u Ononoruueckue GyHkuu 6enkoB. CTpoeHue
HYKJIEOTHJIOB U CTPYKTYypa MOJMHYKICOTUIHBIX IIeTIel
JJHK u PHK, AT®.

Bupycs! u 6akreprodaru. Hexnerounoe crpoenue,
JKU3HEHHBIN LIUKJI ¥ €70 3aBUCUMOCTD OT KJIETOUHBIX
dbopm xu3HU. Bupycsl — Bo30yauTen MHPEKIIMOHHBIX
3a0osieBaHui; MOHATHE 00 OHKOBUpYcax. Bupyc
nMmmyHoaeduimta yenoseka (BUY). [Mpodunaktuka
BUY-undexnmn.

Jlemoncmpayuu

Crpoenne monekyisl 6enka. Crpoenue monekynsl JTHK.
Crpoenue kietkn. CTpoeHue KIEeTOK MTPOKapHoOT U
sykapuoT. CTpoeHHe BUpYyca.

vV, T,P

25

Opranusm

Opranusm — eauHoe nenoe. Muoroo6pasue
OpraHU3MOB.
OOMeH BeleCTBOM U SHEPTHEH ¢ OKpYXkarollel cpenoit

V,T,P
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KaK HEOOXO/IMMOE YCIIOBHE CYIECTBOBAHUS JKUBBIX
CHUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOEHHOCTEH JKUBBIX OpraHU3MOB. Jlenenue
KJIETKA — OCHOBA POCTA, PA3BUTHUS U PAa3MHOXKCHHS
opranu3moB. becnosioe pazmHoxxenue. [lonoBoit
MPOILIECC U MOJ0BOE pa3zMHOXKeHue. OII0/10TBOPEHHE,
ero omosornueckoe 3HaueHue. [lonsarue 06
MHAUBUAYAJILHOM (OHTOTEHE3), SMOPHOHAIIBHOM
(3MOpHroTeHe3) v MOoCTIMOPHOHATILHOM Pa3BUTHH.
NuauBuayaibHOE pa3BUTHE YEIOBEKA U €T0 BO3MOXKHEIC
HapyueHus. O01ye npeacTaBiIeHUs O
HACJICICTBEHHOCTH ¥ M3MEHYHMBOCTH. | eHeTHUeCKast
TEPMHHOJIOTHS U CHMBOJIMKA. 3AKOHOMEPHOCTHU
HacyenoBanus. HacinenoBanue mpru3HAKOB Y Y€IOBEKa.
[TonoBsie xpomMocombl. CLIETIIIEHHOE C TOJI0M
HacienoBanue. HacnencTBennbie 00JI€3HN YETIOBEKA, UX
NpUYKHBL U TpoduiakTuka. CoBpeMeHHbIe
MIPEJICTaBJICHHSI O TeHE U reHoMe. [ eHeTndeckue
3aKOHOMEPHOCTH U3MeHunBocTH. Knaccudukanus hopm
W3MCHYUBOCTH.

Brnusinue MmyTareHoB Ha opranusm uenoBeka. [Ipenmer,
3aJlauM ¥ METOJIbI CEICKIUU. | eHeTHUecKne
3akOHOMepHOCTH ceneknuu. Yuenue H. 1. Basunona o
[IEHTPaX MHOT000pa3us U IPOUCXOXKICHUS KYJIbTYPHBIX
pacteHuii. buoTexHonorus, ee T0CTHKEHus,
MIEPCIICKTHBBI Pa3BUTHSI.

Jlemoncmpayuu

OOMeH BelecTB U MPEBpaIICHUs] SHEPTUU B KIIETKE.
Jenenue kneTku (MUTO3, Meti03). CriocoObl OecTIoIoro
pasMHokeHus. OTUIO0TBOPEHUE Y PACTCHUN U
JKUBOTHBIX.

NuauBuayaibHOE pa3BUTHE OpPraHU3MA.
HacnenctBenusie 60ne3Hu yenoBeka. Bnusaue
QIIKOTOJIN3Ma, HAPKOMAaHWH, KypeHUs Ha
HaCJIeCTBEHHOCTh. MyTanuu. MoaudukanuonHas
W3MEHUYUBOCTh. L[eHTpBI MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.
HckyccrBennsiit or6op. MccnenoBanus B obaactu
OMOTEXHOJIOTHH.

26

Bun

OBOJIIOLMOHHAS TEOPUS U €€ POJIb B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpA.
Bun, ero kpurepun. [lonynsnus kak CTpyKTypHast
€IMHULA BUJa U 3BooIMH. CHHTEeTHYECKasi TEOpHUs
sBororun (CTD). JIBrKyIue CUiTbl SBOJTIOINH B
cootBercTBuH ¢ CTO.

Pesynbratel aBomtonuu. CoxpaHeHrne MHOT000pa3ust
BUJIOB KaK OCHOBA YCTOMYMBOIO pa3BUTHsI OMOC(hEpBI.

vV, T,P
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IIpynunHbl BBIMUpaHUs BUIOB. bronornyeckuii nporpecc
u 6uonoruueckuii perpecc. [ MmoTe3bl MPOUCXOKIACHUS
YKU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIE B
MIPOLIECCE IBOIIOLMH. AHTPOIIOTE€HE3 U €r0
3aKOHOMEpPHOCTH. J[0Ka3aTenbCTBa POJACTBA YEIOBEKA C
MJIEKOIUTAIOIIUMHU )KUBOTHBIMU. DKOJIOTHUECKUE
(bakTOpBI aHTPOIIOTEHEe3a: YCI0KHEHHUE O ISIIMOHHON
CTPYKTYpHBI BUa, U3TOTOBJIEHUE OPYAHM TPyaa, EPEX0.T
OT PaCTUTEIBHOTO K CMEIIAHHOMY THITY IIUTaHUs,
ucrosb3oBaHue orus. [losBneHre MbpICIUTENBHOM
JIEATEIbHOCTH U YICHOPA3ACIbHON PEUH.
[IporcxoxaeHNE YeTOBEYECKUX pac.

Jlemoncmpayuu

Kpurepun Buna. [lonynsuus — cTpyKTypHast eIMHUIA
BHJIa, EAMHULA IBOJIIOLUU. J[BHKYILIME CUIIBI DBOJIFOLIUN.
Bo3HUKHOBEHHE U MHOT000pa3ue MpUCIOCOOICHUN y
Opranu3moB. Penikue u ncuesaromue Buapl. JBrKyiine
cuJibl aHTponoreHesa. [IpoucxoxaeHue yenoBeka u
YeJIOBEYECKHX pac.

27 | DKOCHUCTEMBI [Tpenmert u 3agauu dKOJIOTUU: yueHue 00 skonoruueckux | Y, T, P
(dakTopax, ydeHHE O COOOIIECTBAX OPraHU3MOB, YUCHHE
0 Ouocdepe. Jkonoruueckue HakTopbl, 0COOCHHOCTH UX
BO3JICUCTBUS. DKOJIOTUYECKAsI XapaKTEPUCTHUKA BUIA.
[TonsTre 06 skonoruueckux cucremax. Lenu nutanus,
Tpoduieckrue ypoBHU. broreomnenos kak 3KocucTemMa.
buocdepa — rnobdanpHas 3xocucreMa. Yuenue B. U.
Bepnazckoro o 6uocdepe. Poib KUBBIX OpraHu3MOB B
ouocdepe. buomacca. buonoruueckuii KpyroBopot (Ha
npuMepe KpyroBoporta yriepoja). OCHOBHbIE
HaIpaBlIeHUs BO3JCHCTBUS YeoBeKka Ha buocdepy.
Tpanchopmanus eCTECTBEHHBIX 3KOJIOTHICCKIX CUCTEM.
Oco0eHHOCTH arpodKOCHUCTEM (arpoOIEHO30B).
Jlemoncmpayuu

Dkosorudeckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBI.
Me>XBHIOBBIC OTHOIICHUS: TIAPA3UTHU3M, XUIITHUIYIECTBO,
KOHKYpPEHIIUs, CUMOHO03. SIpyCHOCTh PACTHUTENHHOTO
coobmectBa. Kpyrosoport yriaepoaa B 6uocdepe.
3anoBeTHUKHU U 3aKa3HUKU Poccuu.

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepata, ¥ — yctHbiil ompoc, KP —
KOHTpPOJIbHAs paboTa
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2.4.3. llpakTuyeckue 3auaTus (JlabopaTopHble 3aHATHS)

No dopma
pa3 | HaumenoBanue TEKYILIETO
Coneprxanue pasjena
JIeTl | pa3ziesioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
OU3UKA
1 Mexanuka Uccnenoanue 3aBUCUMOCTH CUJIbI TpeHUs OT Beca tena. | [1P, KP
3 OcHoBBI COopka 31eKTprUIecKoil menu, n3Mepenne cuisl Tokau | [1P, KP
3JIEKTPOJIMHAMU | HANPSHKEHUS HA €€ Pa3IMYHbIX
KU y4acTKax.
4 Kone6anus u N3yuenune koiaebannii MaTeMaTHYECKOTO MasiTHUKA. I1P, KP
BOJIHBI W3yuenne nateppepeHnn u Audpakiium cBeTa.
XUMMUsA
8 Oo61as u BrinosiHenue 3a1anuii U perieHue 3ajaad I1P, KP
HEOpraHuYecKas
XUMHSA
10 | I[lepuoawueckuii | BeimonHeHUe 3ajaHUid U PEIICHHUE 3a/1a4 IIP
3aKOH U
[Tepnonuueckas
cHcTeMa
XUMHYECKHUX
31eMEHTOB /.
. Meunneneena
12 | Bona. PacTtBopsl | BeinmonHeHue 3aaHuii U peIIeHUE 3a/1a4 I1P, KP
13 | Xumunueckue BrinosHeHne 3a1aHuil U pelieHue 3aaad I1P
peaKkuu
14 | Knaccudukanus | Onpenenenne pH pacTBopa cosneit. I1P, KP
HeopraHuyecku | B3aumopeiicTBue MeTamIoB ¢ pacCTBOPAMH KUCIOT U
X COCIMHCHUM U | COJICH.
UX CBOMCTBA
2 cemecmp
XUMuUs
16 | Opranuueckas 1P
XUMHUS
OcHOBHBIC
MMOHATHUS
OpraHUYEeCKOn BrlinonHenue 3ajaHuii U pelieHue 3aa1a4
XUMHUU U TEOPUS
CTPOEHUS
OpTraHUYECKHUX
CO€IUHEHMI
17 | YrneBomopost I1P, KP
" UX o
BrinosHeHne 3a1aHnil U perieHue 3aaad
MIPUPOTHBIC
HCTOYHUKU
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18 | Kucnopoaconep I1P, KP
JKarue .
J— BrinonnHeHUe 3a1aHnii ¥ pelIeHue 3a1a4
COEIMHEHHS
19 | AzoTconepikar I1P, KP
ue BrinonHenue 3a1anuii U pemnieHue 3aaad
OpraHHYECKUE
COEIMHEHHS
20 | Xumus ¥ KU3Hb | BhIMoMHEHHE 3aJaHUi U pelieHue 3a1ad P
21 | Xumug u I1P
OpraHu3M BrinonnHeHUe 3a1aHnii ¥ pelIeHue 3a1a4
yejIoBeKa
22 | Xumusd B ObITY | BplmonHeHue 3aJaHuil U pellieHUE 3a1a4 1P
BUOJIOTUsA
24 | Kierka Hab6nronenue kieTok pacTeHU# U 5KMBOTHBIX MO/ I1P
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTax u ux
onricanne. CpaBHEHUE CTPOCHUS KIIETOK PACTCHHUM U
JKMBOTHBIX.
25 | Opranusm Pemenuie sneMeHTapHbIX T€HETHUECKUX 3a/1au. I1P, KP
AHanM3 ¥ OlIEHKa YTHYECKUX aCIIEKTOB Pa3BUTHS
HEKOTOPBIX MCCIIEAOBAHNN B OMOTEXHOIOTHH.
26 | Bug Ornucanue ocoOelt Buaa 1o MoppoIorudeckomy I1P
KPUTEPHIO.
AHaM3 ¥ OlIEHKA Pa3JIMYHbIX THIIOTE3 MTPOUCX OKICHHS
JKHA3HU.
AHaIM3 M OlIEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOXKICHHUS
YyeJIoBeKa.
27 | DKOCHCTEMBI CocraBieHue cxeM Iepeiayy BEeIecTB U YJHEPTUU 1P
(uemneit muTaHuUsN).
CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOTHBIX SKOCUCTEM
U arpodKOCUCTEM CBOSH MECTHOCTH.
Pemrenune skoIoruvecKkux 3agad.
Ananu3 ¥ OlleHKa ITOCIIEICTBHI COOCTBEHHOM
JESITENILHOCTH B OKPYXKAIOIIeH cpejie,
IO0ATBHBIX YKOJIOTHYECKUX MPOOJIeM U ITyTel uX
pelIeHusl.
Ixekypcuu
Mmuoroo6pasue Bu10B. Ce30HHBIE U3MEHEHUS B TIPUPOIE
(okpecTHOCTH TIPOdeCCHOHAIBHON 00pa30BaTeIbHON
OpraHu3aIyx).
EcTecTBeHHBIE M NCKYCCTBEHHBIC YKOCHCTEMBI
(oxkpecTHOCTH TIpOodhecCHOHaTbHON 00pa30BaTEIbHOM
OpTaHU3aINH).

[Tpumeuanue: I1P- npakruueckas padora, JIP- maboparopnas pa6ora; T — tectupoBanue, P —
Hanucanue pedepara, Y — yctHbli onpoc, KP — konTponbHas pabota
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2.4.4. ConepxaHue caMOCTOATEJIbHOM PadoThI
IIpumepHas TemaTuka pedeparTon:

1. Marepust, GopMBbI €€ JBHKEHUS U CYLIECTBOBAHHS.

2. [TepBriii pycckuii akagemMuk M.B.JlomoHOCOB.

3. HckyceTBo 1 miporiecc mo3HaHusl.

4. ®u3nKa U My3bIKaJIbHOE UCKYCCTBO.

5. [{BeTomy3bIKa.

6. ®du3uKa B COBPEMEHHOM IIHPKE.

7. @usnuecKue METOIbI UCCIIEIOBAaHHS TAMSITHUKOB UCTOPUH, APXUTEKTYPhI U
MIPOU3BEICHUN UCKYCCTBA.

8. HayuHo-TexHHuYeCcKuii mporpecc u mpooIeMbl SKOJIOTHH.

9. buotexHonorus u renHas naxeHepusi — texnonoruu XXI Beka.

10.  HaHoTexHOJOTHs KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHUS HAYKH U TPOM3BOJICTBA B
Poccuiickoit deneparumu.

11. OxpaHa OKpy’Karollel cpeibl OT XUMUYECKOI0 3arpsiI3HEHUSL.

12.  PactBOpBI BOKPYT HAC.

13.  YcrpaHeHue KECTKOCTH BOJBI Ha POMBIIIJICHHBIX PEANPHUITHSX.

14.  Hcropus BOZHUKHOBEHHUS U Pa3BUTHS OPTaHUYECKOM XMMHUH.

15. YTrieBoabl M UX poJib B JKUBOM IPUPOJIE.

16.  JKupsl kak mpOAYKT MUTAHUS U XUMHUYECKOE ChIPHE.

17. HexBarka npo0BosIbCTBHS Kak riao0anbHas npobiieMa 4eJIoBeUecTBa U MyTH €€
pelIeHusl.

18.  CpencrBa rUTHEHBI HA OCHOBE KHCIOPOACOACPKAIINX OPTaHMYECKUX COSAMHEHHM.
19.  CunreTnueckue MOIOIIUE CPEACTBA: IOCTOMHCTBA U HETOCTATKH.

20.  JledumuT Oenka B MHUIIEBBIX MPOIYKTAX U €0 MPEOJOJICHUE B paMKax TI00aIbHON
MIPOJIOBOJIBCTBEHHON POTPaMMBI.

21.  B.W. Bepnuazckuii u ero yaenue o 6uocdepe.

22.  Hcropus u pa3BUTUE 3HAHUI O KIIETKE.

23.  Oxpyxkaromias 4eJIoBeKa cpe/ia U €¢ KOMIIOHEHTBI: Pa3IMYHbIC B3TIISABI Ha OHY
npobiemy.

24.  Tlomynsmus Kak eTUHHUIIA OMOIIOTUIECKOM IBOITIOIIUH.

25.  Tlomynsus Kak 3KoJoruyeckasi eAMHULA.

26.  CoBpeMeHHbIE B3TJISIbI Ha OMOIIOTUYECKYIO SBOIOIHIO.

27.  CoBpeMeHHbIE B3IJIs/1bl HAa IPOMCXOXK/IEHUE YeIOBEeKa: CTOJKHOBEHNE MHEHUH.
28. CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUSI KIIETKH.

29.  Cpenpl 0OuTaHMs OPraHU3MOB: IPUUUHBI PA3HOOOPA3HS.

2.4.5. IlepeyeHb Y4eOHO-METOAHYECKOr0 OOecme4YeHHUs /IJIsi CAMOCTOSITEJbHON PadoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosrenbHas padora cTyaeHToB (nanee — CPC) sBnsercs OoqHUM U3 BUJIOB YU€OHBIX
3aHATHM CTY/IEHTOB UM OJHOW W3 OCHOBHBIX (hOpM BHEayIUTOPHOM pabOTHl MpU peanu3aluu
y4eOHbIX TIaHOB M mnporpamm. OHa HPOBOAMTCSA C LENBI0 CHCTEMAaTU3allUU U 3aKperyieHUs
MOJyYEHHBIX TEOPETHYECKUX 3HAHUM M NPAKTUYECKUX YMEHUU CTYACHTOB; YDIyOJeHHs U
pacuIMpeHusi TEOPETUUECKUX 3HAHUI; pa3BUTHS MMO3HABATENbHBIX CIIOCOOHOCTEH M aKTUBHOCTHU
CTYJIEHTOB; (POPMHPOBAHUS CAMOCTOATEILHOCTHU MBIIIIEHHSI, CIOCOOHOCTEH K CaMOPa3BUTHIO.

[enbro CPC SIBIIIETCS OBJIQZICHUE (byHIaMeHTaTbHBIMU 3HAHUSAMH,
npodeccHOHAIbHBIMU YMEHHMSIMH U HaBbIKaMU 10 Mpoduitio Oynymield cnenuanbHOCTH, ONBITOM
TBOPYECKOH, MCCIIEZI0BATENBCKON JESTENBHOCTH, pa3BuTHE CaMOCTOSITENIBHOCTH,
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OTBETCTBEHHOCTH M OPTaHU30BAHHOCTHU, TBOPUYECKOTO MOJX0/Ia K PEIICHUI0 polieM yuyeOHOoro u
poecCHOHAIIBHOTO YPOBHEH.

Bunasl camocrosTenbHOI pabOThI CTYICHTOB BKJIIOYAIOT HAMKMCcaHue pedeparos, pemeHune
3aja4 ¥ yIpaKHEeHU.

KpurepusiMu OLIEHOK pe3ylIbTaTOB BHEAYAHUTOPHOW CAMOCTOSTEIBHON paboThI CTyIeHTa
ABJISIETCSl YPOBEHb OCBOEHUS CTYJICHTaMH y4eOHOTo MaTepuaa;

YMEHHE CTYIEHTA UCI0JIb30BaTh TEOPETUUECKUE 3HAHUS IIPU BBIIIOJIHEHUN IPAKTUUECKUX
3aJa4; yMEHHE CTYIEHTa HaXOOuTh TpeOyrolryrocss HH(OpMaIUIO, U3ydaTh €€ U MPUMEHATh Ha
NpPaKTUKE; 000CHOBAHHOCTh M YETKOCTh U3JIOKEHUS OTBETA.

Ha camocrostensnyio paboty oOyuatonuxcs orBoautces 50 yacoB yueOHOro BpeMEHHU.

Ne HaumenoBanue [Tepeuenp y4eOHO-METOAMYECKOTO OOECTICUCHHUS
paszena, TeMbl, BUJa | JIUCLMILIMHBI 10 BHIIOJHEHUIO CAMOCTOSTENIbHON paboThI
CPC
1 2 3
PU3UKA
Beenenne 1. Caenko, O. E. EcrectBo3nanue [Tekcr] : yueOHOe
1  |MexaHuka 1ocoOue JIsl UCTI0JIb30BaHMsI B y4UeOHOM Ipoliecce
2 |OCHOBBI MOJIEKYIISIPHO} [00PAa30BaTENBHBIX YIPEKICHUH, PEATM3YIOIIUX TPOrPAMMEI
busuku u CIIO / O. E. Caenxo, T. II. Tpymmuna, O. B. ApytionsH. - 6-
TEPMOIUHAMHUKHU e u3l., crep. - Mocksa : KHOPVYC, 2018. - 364 c. : um. -
3 |OcHOBBI (Cpennee npodeccronanbHoe oOpa3oBaHue). - bubmauorp.: c.

5JIEKTPOAUHAMUKH 363-364. - ISBN 978-5-406-06475-7

2. CmupnoBa, M. C. EcrecTBO3HaHUE : YU€OHUK U

4 Kone6anus 1 BOIHBI npaktukym st CI1O / M. C. CmupHoBa, M. B. Hexnronosa,
5  Drements kBauToroit |1 M. CmupHoBa. — M. : M3narensctBo IOpaiit, 2016. —

dusukn 363 c. — (Cepus : [IpodeccuonansHoe obpazoBaHue). —
6 |Bcenennas u eé ISBN 978-5-9916-6853-8. — Pexxum nocryna : www.biblio-
SBOJIIOLIHS online.ru/book/DABC105B-3C8A-41D2-87C8-
XUMMS DF9A5014641A.
7 Bee/icHne 3. Bumnskosa, E.A. ®usuka : cbopHuk 3aaay : EI'D,
8 |O6mas u OJIMMITUAbI, DK3aMEHBI B BY3. [ DNEKTpOHHBIN pecypc]. —

OnektpoH. naH. — M.: U3narensctBo "Jlaboparopus
sHannit”, 2015. — 339 ¢. — Pexum nmocrymna:
http://e.lanbook.com/book/66347

4. Ky3ueuos, C.1. CnpaBoyHHK 11O (U3HKE :
yuebHoe nocodue / C.1. Kysnenos, K.W. Porosus ;
MunucrtepcTBo oOpa3zoBanus Poccuiickoit denepanuu,
denepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE
00pa3oBaTebHOE YUpEeXkKACHNE BbICILIEr0 00pa3oBaHUs
«HanunonanbHBIN HUCclenoBaTeIbLCKU ToMckuit
rOCyIapCTBEHHbIA YHUBEPCUTET». - ToMck : M3narenbcTBO
ToMcKOro moJINTEXHUUECKOTO YHUBepcuTeTa, 2014. - 220 c.
: W1, Ta0JI., cxeM. - bubmmorp. B kH.. - ISBN 978-5-4387-

HEOpPraHUYeCcKasi XUMHS
9  |OCHOBHBIE TTIOHATHS U
3aKOHBI XUMHUH.

10 |[Tepwoguveckwii 3aKOH
U TIepUOINYECKast
cucrema /l. W.
MeHaeneena.

11 |Crpoenue BeniecTBa
12 |Boga u pacTBOpBL.

13 | Xumuueckue peakiuu
14  |Knaccuduxarus

HCOPraHMICCKUX 0443-0 ; To xe [DnekTponHslii pecypc]. - URL:
zggg’gf;:m H X http://biblioclub.ru/index.php?page=bhook&id=442117

5. Ukonnukosa, H.W. Konuenuuu coBpeMeHHOTo

ecTecTBO3HaHus : yuebHoe nocodbue / H.M. MkonHukoBa. -

16  |Opranmieckas Xumus. Mocksa : FOuutn-Jlana, 2015. - 287 c¢. - ISBN 978-5-238-
OCHOBHBIE ITOHATHUS

15 |Merautel 1 HEMETAIIBI
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OPraHU4YeCKOM XUMHH U
TEOPHS CTPOEHUS
OpraHUYECKUX
COCTUHEHUN.

17

YrneBoaopoibl U ux
[PUPOIHBIE UCTOUHUKH

18

Kucnopomoconepxaru
€ OpraHu4ecKue
COEIUHEHUS

19

A3zoTcoaepikaiue
OpraHuvecKue
COCAUHCHUA

20

XUMUS U )KU3Hb.

21

XHUMHS ¥ OpraHu3M
4eJI0BEKa

22

Xumus B ObITY

BHNOJIOI'us

23

bunonorns —
COBOKYIIHOCTb HayK O
JKUBOM IPUPOJIE.
MeTobl HAy4YHOTO
MMO3HAHMS B OMOJIOTUHU

24

Knerka

25

Opranuzm

26

Bun

27

DKOCUCTEMBI

01421-0 ; To xe [DnexTponHsit pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=115158

Kpome

MNEPCUUCICHHBIX

NCTOYHUKOB o6yqa}onmec;1 MOXET BOCIIOJIB30BAaThCs

IIOMCKOBBIMH CUCTCMaMHU CCTH I/IHTepHeT 10 TEME CaMOCTOSTEILHOM pa6OTBI.

METOJHUYCCKOC obecneueHuE:
“-MCTOAUYCCKUEC PCKOMCHAANH K BBIIIOJIHCHUTIO na60paT0pHHx 1 IPAKTUYICCKHUX pa60T;
-MCTOANYCCKUE PCKOMCHAAVH 110 BBIITOJIHCHUIO CaMOCTOSTEILHOMN pa6OTI)I.

JUis ocBOEHHUS AMCHUMIUIMHBI M CaMOCTOSITEIBHOTO BBIIIOJIHEHUS MPEIyCMOTPEHHBIX
y4yeOHOIl mporpamMmol Kypca 3aJaHuUM MOXeT ObITh MCIIOJIB30BaHO ClleAyloliee y4eOHO-

Hawanom opranuzanuu 11000 camocTosTeNbHOW pabOThl JOMKHO OBbITH NPUBUTHE
HaBBIKOB U YMEHHI IpaMOTHOI paboThl ¢ y4eOHON M HAaydHOW JIUTEpaTypoi. DTOT mpoliecc, B
HEPBYIO OYepe/lb, CBSI3aH C HaXOXKJEHHEM HEOOXOAMMOM sl YCHEIIHOTO OBNAJeHUS Y4eOHBIM
Matepuasom auteparypoi. OOydaromuiicst JOMKEH YMETh MOIb30BaThCsl PoHIaMU OMOIHMOTEK U

CIIPaBOYHO-OMOMMOrpaduuecKUMH U3TaHUSIMU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOT T

3.1. O0pa3oBaTe/ibHbIe TEXHOJIOTHH NPH NPOBEJAEHUH JEeKIM

N Teuma Buael npumeHsaemMbIx O6pua30BaTeJIBHbIX Koi-Bo
TEXHOJIOTHI qac
1 2 3 4
DOU3SUKA
Beenenue 1
1 MexaHuka 5
2 OCHOBBI MOJIEKYJISIPHOM (PUBUKH 1 4
TEPMOIMHAMIKHU
3 |OCHOBBI JEKTPOAMHAMUKH 4
4 [KomnebaHus U BOJIHBI 2
5 [DneMeHThl KBAHTOBON (DU3HKH. 2
6 |[BcemenHas u €€ HBOJIIOIIHSL. 2
XUMMUSI
7 |BBenenue 1
8 |O06miast u HeopraHMYeCKast XUMUS 2
9 |OcHOBHBIC OHATHS M 3aKOHBI XUMHH. 2
[lepuonnueckuii 3akoH u [leprnoanueckas
10 |cucreMa xumudeckux daeMeHnToB /1. U. 1
Menpeneena
11 (CtpoeHnue BemecTBa 1
12 |Bona. Pactsope! UKT-Texunonoruu, [Ipobnemusie 1
13 [Xumudeckue peakiuu 1
JICKIUH, JIEKIIUU-BU3YAIU3aIIH,
14 KHaCCHq)HKUa A HeOpf aHIICCKIX MYJIbTUMEIUNHBIE TPE3EHTALINI 1
COCJTMHEHHI M UX CBOHCTBA
15 Meramibl 1 HEMETaJLTbI 2
Oprannueckast xumusi OCHOBHBIEC TIOHSTHS
16 |oprannueckoil XMMHUU U TEOPHSI CTPOCHUS 1
OpraHN4YeCKUX COCTMHEHUIN
17 |YrneBonopo/ibl U MX NPUPOIHBIE HCTOYHUKHU 2
18 Kucnopomocoiepkarine opraHu9IecKue 1
COCTUHEHUS
19 A30TCOAEpIKAINE OPTaHUYECKHE 1
COCTUHEHUS
20 Xumus u 5KU3Hb 1
21 [ XuMus 1 OpraHu3M 4YelloBeKa 1
22 [ Xumus B ObITY
BUOJIOT'US
b1oJ0THs — COBOKYITHOCTh HAYK O KUBOHI
23 [mpupoabl. MeTo1bl HAYYHOTO TIO3HAHHUSI B 2
Ononorun
24 Knerka 1
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25 |Opranusm 1
26 Bupg 1
27 [DKOCHCTEMBI 1
Wtoro mo xypcy| 46
3.2. O6pa3oBaTe/ibHbIE TEXHOJOTHH MPH MPOBEAEHUN MPAKTHYECKUX 3aHATHI
(;1abopaTopHbIX padoT)
No Tema Buner npumeHseMbIx 06RaSOBaTeHLHBIX Kon-Bo
TEXHOJIOTHI1 qac
1 2 3 4
DOU3UKA
1 Mexanuka 2
3 |OCHOBBI NEKTPOJMHAMUKHI 2
4 |KoneOGaHus ¥ BOJIHBI 2
XUMMUSL
8 |O0mmas u HeopraHuYecKass XUMHS 2
[lepuonnueckuii 3akoH u I[lepuoanueckas
10 |cucreMa xumudeckux daeMeHnToB /1. U. 2
MeHeneena
12 Bopna. PacTtBopsI 2
13 |[Xumunyeckne peakunu 2
14 KJIaCCI/I(bI/IKleI/ISI HEOPraHHCCKHX 9
COCTMHEHHI U UX CBOMCTBA
Oprannueckast xumusi OCHOBHBIC TIOHSTHS
16 [opraHnuYecKOl XMMHUHU U TCOPHUS CTPOCHHS 1
OprAHIECKHX COSHHEHN TpaguimoHHOEe CEMUHAPCKOE 3aHSTHE,
paz0op perieHus 3aaaqy
17 |YrneBonopo/ibl M MX NPUPOIHBIE HCTOYHUKHU 4
18 Kucnopomocoiepkarine opraHuIecKue 3
COCTUHEHUS
19 A30TCOAEpIKAINE OPTaHUYECKHE 1
COCTMHEHUS
20 Xumus u 5KU3Hb 1
21 [ XuMus 1 OpraHu3M 4YelloBeKa 1
22 [ Xumus B ObITY 1
BUOJIOT'Us
24 [Knetka 1
25 |Opranusm 1
26 Bug 1
27 [DKOCHUCTEMBI 1
Wroro mo xypcy] 32
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4. YCJIOBUS PEAJIMZALIUU ITPOT'PAMMBI IUCHUTIJINHBI

4.1. MarepuajibHO-TeXHHYeCKAasi 0a3a, HeoOXoMMas bifi §: OCyIIeCTBJICHUS
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHHUILINHE
Kabuner ecrectBo3Hanus, yi. Jumutposa, 200, ayn. 406

Crnennanu3upoBaHHasi MeOellb U CUCTEMbI XpaHEeHHUs (JOCKa KJIACCHAsl, CTOJI U CTYII
YUUTEINs], CTOJIBI U CTYJIbsl yUeHUUECKHe, Ka(bl ISl XpaHeHUs y4eOHBIX OCOOUMN, CHCTEMBI
XpaHeHHs TabJIHII U TJIAKaTOB);
TEXHUUYECKHE CPeCTBA 00yueHus (paboyee MECTO YUUTENS: KOMIBIOTEp YUUTEI,
BUJICOITPOEKTOP, dKpaH, Julien3nonnoe [10);
JIEMOHCTPALIMOHHBIE YueOHO-HaTJIAIHbIe TOCOOMS (KOMIUIEKThI CTEHI0B, KOMIUIEKTHI TaOJHII,
MOPTPETHI BBIIAIOIINXCS YUCHBIX ),
3JICKTPOHHBIEC CPEACTBA OOYUCHHS (KOMIUICKTHI BUICO(DHIEMOB).

4.2. llepeyeHb HE0OXOUMOTI0 POTrPAMMHOI0 O0ecreYyeHust

Omnepanuonnas cucremMa Microsoft Windows 10 (mor. Ne73—-AD®/223-03/2018 ot 06.11.2018,
cornamenue Microsoft ESS 72569510);

[Taker nporpamm Microsoft Office Professional Plus (mor. Ne73-AD®/223-D3/2018 ot
06.11.2018, cornamenne Microsoft ESS 72569510;

7-zip GNULesser General Public License (cBobomgHoe mporpaMMHOe o0OecreueHue, He
OTpaHUYEHO, OECCPOYHO);

Hutepner 6paysep Google Chrome (GecratHoe nmporpamMmmHoe o0OecriedeHne, He OrpaHHYeHO,
OeccpodHo);

K-Lite Codec Pack — yHuBepcasbHbIii HA0Op KOACKOB (KOAWPOBIIHKOB-IACKOAUPOBIIUKOB) U
YTWIAT IS TPOCMOTpa W 00pabOTKM aynmo- W BujeodaiioB (OecriaTHOE MPOTPaMMHOE
o0ecrnieueHre, He OrpaHU4YEeHO, OECCPOUHO);

WinDjView — mporpamma s mpocMorpa daiiioB B ¢dopmatre DIV u DjVu (cBobomHOE
porpaMMHOE OOecrieueHue, He OTPAaHUYCHO, OECCPOYHO);

Foxit Reader — mnpukiagHoe mNporpaMMHOE OOECIeYeHUe ISl MPOCMOTPa 3JIEKTPOHHBIX
nokyMmeHToB B crta”zapte PDF (OecruiatHoe mporpammHoe oOecriedeHue, He OrpaHHYEeHO,
OeccpouHo).

5 IIEPEYEHD OCHOBHOI7IuH NTOMOJIHUTEJBHON YYEBHON
JIATEPATYPBI, HEOBXOJIUMOM 1JIs1 OCBOEHUS IUCIHUILINHBI

5.1. OcHoBHas1 quTEpaTypa

1. Caenxo, O. E. EcrectBo3Hanue [Tekct] : yueOHOE ocoOue JUIst HCIOIb30BAHUS B
yueOHOM Ipoliecce 00pa30BaTeIbHbIX YUpexaeHu, peanusyromux nporpammsel CIIO / O. E.
Caenko, T. I1. Tpymmuna, O. B. ApyTioHsH. - 6-e u3n., crep. - Mocksa : KHOPVYC, 2018. - 364 c.
: miL. - (CpemHee mpodeccrnoHambHoe 00pazoBanue). - bubdmmorp.: ¢. 363-364. - ISBN 978-5-406-
06475-7

2. CmupnoBa, M. C. EcrecTBo3Hanue : yueOHuk u npaktukym st CI10 / M. C.
CmupnoBa, M. B. Hexmonosa, T. M. CmuproBa. — M. : U3narensctBo FOpaiit, 2016. — 363 c.
— (Cepus : IIpodeccuonanpHoe odpazoBanue). — ISBN 978-5-9916-6853-8. — Pexum
nocryma : Www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9AS5014641A.

5.2 lonoiHUTE/ILHAS JIUTEPATYPa
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http://www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A

1. BumnsikoBa, E.A. ®@usnka : coopauk 3amad : EI'D, onmummnmanbl, 5k3aMeHBI B BY3.
[DnexkTpoHHbIN pecypc]. — OnekTpoH. naH. — M.: M3narensctBo "Jlaboparopusi 3HaHMiA",
2015. — 339 c. — Pexwum poctyna: http://e.lanbook.com/book/66347

2. Kysnenos, C.1. CnpaBounuk 1o ¢usuke : yueonoe nocoodue / C.U. Ky3nernosn, K.I.
Porosun ; MunucrepctBo  oOpasoBanust  Poccuiickoit ~ ®enepauuu, DenepanbHoe
rOoCy/IapCTBEHHOE aBTOHOMHOE 00Opa3oBaTelbHOE YUPEXKJIEHHE BBICHIET0 00pa3oBaHUs
«HanuonanbHbIl ucCIen0BaTeNbCKU TOMCKUI IOCYJapCTBEHHBI YHUBEPCUTET». - TOMCK :
N3narensctBo ToMcKOro moauTeXxHU4YecKoro yausepcurera, 2014. - 220 c. : wi., Tabm., cxem. -
bubmuorp. B kH.. - ISBN 978-5-4387-0443-0 ; To xe [Dnexkrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=442117

3. VxonnukoBa, H.M. KoHuenmn coBpeMEHHOTO €CTECTBO3HAHUS : yueOHoe mocodue /
H.U. UxonnukoBa. - Mocksa : FOuutn-Jlana, 2015. - 287 c. - ISBN 978-5-238-01421-0 ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=115158

5.3 llepuoguyeckne U3IaHUsA

1. Kypnan «Yuensie 3anucku Kazanckoro rocy1apcTBeHHOTO YHUBEPCUTETA: CEPHUSL:
EcrecTBeHHBIE HAYKW»

2. Kypnan «U3Bectuss BY30B CeBepo-KaBkasckoro pernona. Cepust: EctecTBeHHbIE
HAYKW»

3. Xypnan «®usuka 3eMian»

4. Kypuan «Xumus u xu3ab XXI Bex»

5. Bassl qannabix kommanuu «Mct Beroy (http://dlib.eastview.com).

5.4 Ilepeuennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOMH CeTH

«AHTEpHET», HEOOXOAMMBIX /IJIs1 OCBOEHHSI TUCIIUIITUHBI

1. MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanuu
(http://MunoOpHayku.pd/);

2. Oenepanpublii mopran "Poccuiickoe oopazosanue (http://www.edu.ru/);

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

4. Enwnas xoyuiekmus udpoBsix oOpa3oBarenbHbIX pecypcos (http://school-
collection.edu.ru/);

5. ®enepasbHblil eHTp HHPOPMAITMOHHO-00pa3oBaTebHbIX pecypcoB (http:/fcior.edu.ru/);

6. O6pasoBarenbHbIil mopran "Yueba" (http://www.ucheba.com/);

7. Tlpoext I'ocymapcTBEHHOr0 HHCTUTYTA pyccKoOro si3bika umeHu A.C. [lymkuna
"O6pazoBanue Ha pycckoM” (https://pushkininstitute.ru/);

8. Hayunas snextponHnas 6ubnuoreka (HIB) (http://www.elibrary.ru);

9. HanmonansHas snekTponHast oubimoreka (http:/H30.pd/);

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

11. CrnpaBouno-uH(popMaimoHHbIi opran "Pycckuii s3eik” (http://gramota.ru/);

12. Ciiyx0a TemaTH4ecKux TONKOBBIX cioBapeii (http://www.glossary.ru/);

13. CroBapu u sunukinoneauu (http://dic.academic.ru/);

14. KoncynbranT [Limtoc - cripaBouHast mpaBoBast cucTeMa (JOCTYI MO JIOKAJbHOU CEeTH)

6. METOIUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCA
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1O OCBOEHMUIO JMCHUIIJIMHBI

VYyamuecss A1 NOJHOLIEHHOTO OCBOEHHS y4eOHOro kKypca «EcTecTBO3HaHHE» JOJKHBI
COCTAaBJIATh KOHCIIEKThI KaK IIPU IPOCIYUIMBAHUM €r0 TEOPETUUECKON (JIEKLIMOHHON) YacTH, TaK
U TpU TOATOTOBKE K TMPAKTUYECKUM 3aHATHAM. JKenarenbHO, YTOOBl KOHCIEKTHI JIEKIUN U
CEMUHApPOB 3alKCHIBAINCH B JIOTHYECKOW MOCIIEI0BATEIbHOCTH U3yUEHUS Kypca U COAEpKaJINCh
B OJHOW TeTpaau. IJTo obecrneyuT Oosee MOJHYI0 IMOATOTOBKY KaK K TEKYIIUM Y4eOHBIM
3aHATHUSIM, TaK U CECCUOHHOMY KOHTPOJIIO 3HAHUH.

CamocrosiTenpbHass paboTa ydamuxcs sBIsETCS BaxkHedmedn ¢opmoit  ydeOHO-
NO3HaBaTeNbHOrO Mporecca. Llenp 3agaHuil Ui CaMOCTOSTENBbHOW pabOTBHl — 3aKpEnHuTh H
paclIpUTh 3HAHUS, YMEHUS, HaBBIKH, IPUOOpPETCHHBIE B PE3yJIbTaTe M3YUYCHHS TUCIUIUIMHBI;
OBJIQIETh YMEHUEM HCIOJb30BaTh IOJIyYCHHbIE 3HAHHUA B IMPAKTHUYECKOW pPaboOTe; MOIY4UTh
MEPBUYHbIE HABBIKU MPO(HECCUOHATILHOM e TEIIbHOCTH.

¢dongamu 6MONIMOTEK U CIPaBOYHO-OMOIHOTpaPUUSCKUMU U3IaHHSIMH.

3amaHus JUIS  CaMOCTOSITENIBHOM pa0OThl BBIMNOJHAIOTCS B MHCHBMEHHOM BHJE BO
BHEAyJIUTOpHOE BpeMs. PaboTa A0KHA HOCUTH TBOPYECKUM XapakTep, NpU €€ OLCHKE
MpenoaaBaTesb B IEPBYIO OUEpeb OLEHUBAET 0OOCHOBAHHOCTh U OPUTMHAIBHOCTH BBIBOJIOB. B
NUCbMEHHON paboTe MO TeMe 3a/laHusl YYallUiicsl JOJDKEH IOJIHO U BCECTOPOHHE PAacCMOTPETH
BCE aCIEeKThl TEMbl, YETKO C(HOPMYyIHUPOBATh M aPryMEHTUPOBATh CBOKO IMO3UIUIO 10
UCCIIEIyeMbIM BOIpocaM. BpIOOp KOHKPETHOTO 3aJaHus ISl CaMOCTOSITEIBHOH pabOTHI
MPOBOAMT TMpernojaBaTellb, BEAYIIMA MPAKTUYECKHE 3aHSITHS B COOTBETCTBUU C IEpPEUHEM,
yKa3aHHBIM B IJIAHAX MPAKTHUECKUX 3aHATHH.

Obwue npasuna 6binOIHEHUS NUCbMEHHBIX pabom

Ha mepBoM 3aHATHM CTYIEHTHI OJDKHBI OBITH MPOMH(GOPMHPOBAHBI O HEOOXOAUMOCTH
coOIOZCHHS] HOPM aKaJeMUYEeCKOH STUKU M aBTOPCKUX MpaB B Xoje oOyueHus. B wactHoCTH,
IIPEIOCTABIISAIOTCS CBECHUS:

- obmas napopManus 00 aBTOPCKUX MPaBax;

— MpaBuJia IUTHPOBAHMUS;

— npaBuiia 0pOpPMIIEHHUS CCBIIOK;

Bce nmMeronecs B TEKCTE CHOCKHU TIATEBHO BBIBEPSIOTCS U CHAOXKAIOTCS «@ApEcamm.

Hemonyctumo BkiIOUaTh B CBOIO pabOTy BBIAEPKKH U3 PabOT ApYyrux aBTOpOB 0€3
yKa3aHHUs Ha 3TO, IMepecKa3blBaTh UYXKyl0 paboTy OJIM3KO K TEKCTy 0e3 OTCBhUIKM K Hel,
UCIIOJIb30BaTh 4Uy)XHE UAeu 0e3 yka3aHHsl NEepPBOMCTOYHMKOB (ITO KacaeTcsi U MH(popMaluw,
HaiieHHo# B IHTepHeTe). Bee cimydan muiarnara 10JKHbI ObITh UCKITIOUEHBI.

Crnucok UCToNIb30BaHHON JINTEPATYPhI JOJIKEH BKJIIOYATh BCE UCTOUYHUKH MH(pOpMaLnHy,
U3y4eHHbIE U MPOPAaOOTaHHBIE CTYACHTOM B IPOILIECCE BHIMOIHEHUS PabOThl, U JOJKEH OBITh
cocraBineH B coorBercTBUUM ¢ ['OCT P. 7.0.5-2008 «bubnuorpadpuueckas ccpuika. OOmue
TpeOOBaHUS U MpaBUIIAY.

Tpebosanus k Hanucanuio peghepama

Pedepar mo nmaHHOMY Kypcy SBIsSeTCSs OJHMM U3 METOAOB  OpraHM3aluu
CaMOCTOSITENIbHOM pabOThI.

Tembl pedepaToB SBIAIOTCS AONOIHUTENBHBIM MaTepUAOM JUIsL M3Y4YEeHUs TaHHOM
quciumuinHel. Pedepat oneHuBaeTcst B ouH Oail B OLIEHKE UTOTO 3K3aMeHa

Pedepar nomkeH ObITh MOATOTOBIIEH COIJIACHO TeME, NMPEII0KEHHOM MpernoaaBaTeieM.
JlomyckaeTcss caMOCTOSITENbHBIN  BbIOOp TeMbl pedepaTa, HO IO COIVIACOBAHHUIO C
Iperno/iaBaTeNeM.

Jnst  wamucanust pedepara  CTYACHT CaMOCTOSATENIBHO MOJ0MpPAET HMCTOYHUKHU
uH(OpMaIKK 10 BRIOpaHHOH TeMe (JuTeparypa ydeOHas, nepuoandeckas u IHTepHeT-pecypebl)

O6nbem pedepara — He meHee 10 cTpanull popmara A 4.
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Pedepar nomkeH uMeTh (TUTYJIBHBIN JIUCT, COAEPIKaHUE, TEKCT JOJDKEH OBITh pa3OUT Ha
paszienibl, COrJacHO COJEPIKaHUI0, 3aKIIIOUEHUE, CIIUCOK JIUTEPATYphl HE MEHEE 5 HCTOUHUKOB)

Ob6cyxaenue TeM pedepaToB MPOBOJUTCA HA TeX MPAKTHUECKUX 3aHATHSX, 0 KOTOPHIM
OHHM pacrpeziesieHbl. JTO ABIsETCS 00s3aTeabHbIM TpeboBaHueM. B ciiydae He mpegocTaBieHus
pedepara corigacHO yCTaHOBIEHHOMY Tpaduky (0e3 YBaOXHTEIbHOW NPUYHHBI), YJaIIUHCS
00s13aH TOATOTOBUTHL HOBBIN pedepar.

WNudopmanus no pedepaty He mopkHa npeBbimarth 10 MuHyT. BoicTynarommii q1omkeH
MOJTOTOBUTH KPaTKHe BHIBOABI IO TeMe pedepara Juisi KOHCIIEKTUPOBAHHUS.

Cnaua pedepara npernogaBarento o0s3aTenbHa.

7. OUEHOYHBIE CPEJACTBA JJIA KOHTPOJIA YCIIEBAEMOCTH
7.1. lacnopT (pOH/Ia OLIEHOYHBIX CPEICTB

He npexgycmorpeno.

7.2  Kpurepuu oueHKH 3HAHUI

KoHTponb M oOlieHKa pe3ylbTaToB OCBOEHHUS Y4E€OHOM AMCHUUIUIMHBI OCYIIECTBISETCS
IpernojiaBaTesieM B Ipolecce MPOBeIeHHs IPAaKTHYECKUX padoT, TECTUPOBaHUs, coOeceI0BaHUs
[0 pe3yJbTaTaM BBIIOJHEHHS JIA0OPATOPHBIX PadOT, a TaKXKEe PEIICHHS 3a7ad, COCTaBJICHUS
pabouux TaONMI M HOATOTOBKU COOOIIEHUHM K YpPOKY. 3HAaHUS CTYJIEHTOB Ha MPAKTUYECKUX

3aHATUSIX OLCHUBAIOTCS OTMETKAMHM  «OTJIMYHOY», «XOpOILO», «YyJOBIETBOPUTEIBHO» U
«HEYJIOBJIETBOPUTEIBHO.
OmneHka 5, «OTIMYHO» BBICTABIACTCS, KOTJa CTYACHb IIOKa3bIBa€T TIIyOOKOE

BCCCTOPOHHCC 3HAHUC pasaciia AUCHUIIIMHBI, 00s13aTeNIbHON U HOHOHHHTCHBHOﬁ JIMTCPATYPHI,
APTYMCHTUPOBAHO U JIOTMYCCKU CTpOfIHO n3jaract mMarepuajl, MOXCT IMPUMCHATH 3HAHUA JIA
aHaJIn3a KOHKPCTHBIX cmyaunﬁ.

OHGHKa 4, «XOpomo» CTaBUTCA HpH TBEPAbIX 3HAHUAX pasgcia AWCHUILINHBI,
00s13aTeNbHOM JIMTCPATYPhI, 3HAKOMCTBE C ﬂOHOHHHTCHBHOﬁ HHTepaTYPOfI, APTYMCHTUPOBAHHOM
H3JI0KCHUHU MaTepuajia, yMCHHUU IIPUMCHUTD 3HAHUA JJI1 aHaIn3a KOHKPCTHBIX cmyaunﬁ.

OueHka 3, «yIOBIETBOPUTENBHO» CTABUTCS, KOTJA CTYJEHT B OCHOBHOM 3HAET pa3feln
JTUCHUTITUHBI, MOXET MPAKTUYECKH TPUMEHUTH CBOU 3HAHMSL.
OueHka 2, «HEyAOBIETBOPUTEIBHO» CTaBUTCS, KOI/A CTYIEHT HE OCBOMJI OCHOBHOTO
coJiepKaHus peaMeTa U ¢1abo 3HaeT U3yyaeMblid pa3ziesl AUCIUILINHBIL.

7.3. OueHovHble CPeACTBA /1Jis1 MPOBeeHUs TEKYIel aTTecTalun

®opMma IIpakTrueckui JInynele KauecTBa Hpumepel
3HaHUs Ymenus OLICHOYHBIX
aTTecTaluu OMBIT (BNIaJICHUE) | 00yYaromerocs
CPEICTB
YcrHbII Kontpons | Onenka Onenka HaBeIkOB | OrieHKa KoHnTpoasn
(MMCbMEHH | 3HAHUU MO | YMEHUs paboThI ¢ CIIOCOOHOCTH 3
BIif) OMNpOC | ONpeseieH | pa3IudaTh JUTEPATypHBIMU | ONIEPATUBHO U BOIIPOCHI
0 TeMaM HBIM KOHKpPETHbIE | UCTOYHUKAMU KauyeCTBEHHO 0 TeMaM
npobiemMa | MOHATHA OTBEYaTh Ha IPUJIAraoT
M MIOCTaBJIEHHBIE csl
BOIIPOCHI
Pedeparer | Kontpons | Onenka Ouenka HaBbIKOB | OreHKa Tembl
3HaHWUM [0 | YMEHMUS paboThI ¢ CHOCOOHOCTH K pedepaToB
olpeziesieH | pa3nnyarhb JIUTEPAaTypHbIMU | CAMOCTOSITENIbHOM | mpuiararT
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HBIM KOHKPETHBIE | UCTOYHUKAMU pabote u aHanu3y | cs

npobiieMa | IOHSTUA JTUTEPaTypPHBIX

M HMCTOYHUKOB
[Ipaktnuec | Cmbich OrmuceiBath 1 | HaBbikamu: Ouenka Tembl
KHe TIOHSITHIA: OOBSICHATH OITUCaHUS 1 CIIOCOOHOCTH pabor
(;1abopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBSCHEHHUS OTepaTUBHO U IPUIAraloT
HBIC) OHAYYHOE | yYHBIC €CTECTBCHHOHAYYH | KAYECTBEHHO cst
paboThI SIBJICHHE, SIBJICHUS U bIX SIBIICHUH U peliaTth

TUIIOTE3A, CBOWCTBA TEJI: | CBOWCTB TEN: IIOCTaBJICHHBIE HA

3aKOH, JIBIKEHUE JIBIKEHUE MPAKTUYECKUX U

Teopus, HEOECHBIX TeNI | HEOECHBIX TN U 71a00paTOPHBIX

BEILIECTBO, | U HCKYCCTBEHHBIX paboTax 3aa4uu u

B3aMMOJIC | MCKYCCTBEHHBI | CITyTHHKOB 3eMJIM; | apryMEHTHPOBATh

CTBUE, X CITyTHUKOB CBOI{CTBa Ta30B, pe3yNIbTaThl

ANIeKTpoMar | 3eMJIu; KHUJIKOCTEH U

HUTHOE CBOIicTBa TBEP/BIX TET,

ToJe, ra3os, ANIEKTPOMArHUTHY

BOJIHA, KUIKOCTEH U | 10 MHAYKIIUIO,

doToH, TBEPJIBIX TEJ, | PACIPOCTPAHCHUE

aTrom, ANIEKTPOMArHU | ANIEKTPOMArHUTHBI

aTOMHOE THYIO X BOJIH; BOJTHOBBIE

A7po, UH]TYKIIHIO, CBOIICTBa CBETA;

WOHIBHUPYIO | paclpocTpaHe | M3ITydCHHUE U

e HHE TIOTJIONICHHE CBETa

U3TYYCHUSI, | 3JICKTPOMArHH | aTOMOM;

TUIaHETa, THBIX BOJIH; dhoroaddexr;

3Be3]14, BOJIHOBBIC YcraHoBIeHUS

rajakTHKa, | CBOICTBa 3aBUCHUMOCTHU

Bcenennas; | cera; CBOMCTB

DKOJIOTHYE | U3Iy4EeHHUE U XUMHYECKHUX

CKHe TIOTJIOIICHNE BEIIECTB OT

ACTIEKTBI CBETa aTOMOM; | CTPOEHUS aTOMOB

UCToNb30B | (hoTodddekT; | 00pa3yroIMX UxX

aHus YcTaHaBiMBa | XMMHUYECKHUX

yIJIEBOAOD | Th JJICMEHTOB.

OJIHOTO 3aBUCUMOCTh | OOBsICHEHHUS

CBIPBSL. CBOICTB 3aBUCHMOCTH

3HaHue XUMHUYECKHUX | CBOICTB BEIIECTB

CTPOCHUS | BEIIECTB OT OT UX COCTaBa

KIIETOK, CTpOEHUS CTpOCHHS

OCHOBHBIX | aTOMOB KPUCTATNICCKIX

Croco00B | 00pa3ymIIUX | PEUIETOK.

pa3MHOXE | UX OObsicHeHUs

HUS XUMHUYECKUX | XUMHUYECKUX

OpPTaHU3MO | DJIEMEHTOB. SABJICHUU,

B, cTamuii | OOBACHATH MIPOUCXOJISIINX B

OHTOTCHE3a | 3aBUCUMOCTh | IPHPOJIe, OBITY U

Ha CBOIICTB Ha TIPOU3BOJICTBE.
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npumepe
YyeJIoBeKa,
MIPUYMH,
BBI3BIBAIOII]
150,
HapyleHu
B
pPa3BUTHH
OpraHu3MO
B.

3HaHue
cocTasa,
CTPOCHHUS U
0o01ux
CBOICTB
BaKHEHIITN
X KJIaCCOB
HEOpraHuy
€CKUX U
opraHuyec
KHX
COeIMHEHH
i,
HCKYCCTBE
HHBIX U
CHHTETHYE
CKHUX
MOJIUMEPOB

CMBICIT
€CTCCTBCHH
OHAyYHBIX
3aKOHOB
KJIACCHYECK
oit
MEXaHUKU,
BCEMHUPHOT
0
TATOTCHUS,
COXpaHEHUsI
SHEPrUU
MMITYJIbCa U
ANIEKTpUIeC
KOT'0
3apsina,
TEPMOJIHA
MUKHU,
AIIEKTpOMar

BEIIIECTB OT
UX COCTaBa U
CTPOCHUS
KPUCTAJUTYEC
KHUX PEIICTOK.
OOBSACHATH
XUMHYCCKUC
SIBJICHMS,
TIPOUCXOISTITH
€ B IPUPOJIE,
OBITY U Ha
MIPOU3BOJICTBE
. OuieHuBaTh
BIIUSIHHE
XUMHYECKOTO
3arps3HCHUS
OKpYXKaroleun
cpenbl Ha
OpTraHu3M
YeJIoBeKa 1
Apyrue
JKHBBIC
OpTaHHU3MBI,
aHaJU3UPOBAT
b ¥ OLICHUBATh
pasIuyHbIC
THITOTE3bI
MIPOMCXOXKJICH
WSl )KU3HU Ha
3emie;
MIPOBOJIUTH
OTHCaHNe
oco0ei
OJIHOTO BUJA
1o
Mopdosoruue
CKOMY
KPUTEPHUIO.
Otmyarthb
TUTIOTE3bI OT
HAaYYHBIX
TEOPHH.
Jlenarb
BBIBOJIBI HA
OCHOBE
AKCIIEPUMEHTA
JIBHBIX
JTAHHBIX.

O1eHuBaHUs
BIIMSTHUS
XAMHYECKOTO
3arps3HEHUs
OKpY>Karolen
cpenbl Ha
OpraHu3M
YyeJaoBeKa 1
JPYTHE KUBBIC
OpTaHU3MBI;
aHanuza u
OIICHUBAHHUS
Pa3IMYHBIX
TUIIOTE3
MIPOUCXOXKICHUS
JKM3HM Ha 3eMIIc;
MIPOBEICHUS
OITHCAHHUs 0co0eH
OJIHOTO BHJIA I10
MOP(OJIOTHIECKO
MY KPHUTEPHIO.
Ormuns
TUIIOTE3BI OT
HAYYHBIX TEOPHH.
Jenarb BEIBO/BI HA
OCHOBE
IKCIIEPUMEHTATHH
BIX JIaHHBIX.
[TpuBoUTH
TIPUMEPBI,
MMOKa3bIBAOIIINE,
YTO: HAOITIOICHUS
Y DKCIIEPUMEHT
SIBJISTFOTCSL OCHOBOM
JUTSL BBIIBKCHHS
TUTIOTE3 ¥ TEOPHH,
ITO3BOJISIOT
TIPOBEPUTH
HWCTHUHHOCTD
TEOPETUIECKHIX
BEIBOJIOB;
€CTECTBEHHOHAYYH
ast TeOpus TaeT
BO3MOXKHOCTD
OOBACHATE
W3BECTHBIC
SIBJICHHST TIPUPOJIBI
Y Hay4HbIe (paKThI,
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HUTHOU [TpuBoaUTH MPEACKA3bIBATh
UHIYKIUH, | TPUMEpBI, elle HeU3BECTHbIC
doroapdex | mokaspIBaroNM | SIBICHUS
Ta; €, UTo:
KOJIMYECTBE | HAOJIOEHUS U
HHBIX AKCIIEPUMEHT
3aKOHOB SIBJISTFOTCS
XUMUHU OCHOBOH I
[lepronnye | BBIABHIKEHUS
CKHIA 3aKOH | TUIIOTE3 U
AN .Menne | Teopui,
JeeBa TIO3BOJISIIOT
BKJIa]] MIPOBEPUTH
POCCUICKH | HCTUHHOCTD
XU TEOPETUUECKHU
3apyOeXHbI | X BHIBOJIOB,
X YUEHBIX, | €CTeCTBEHHOHA
OKa3aBIIIMX | Y4Has TEOPHS
HauOoJbIIe | 1aeT
€ BIUSHUE | BO3MOXHOCTh
Ha OOBSICHSITH
pazBUTHE W3BECTHBIC
€CTECTBO3H | SIBJICHUS
aHus TPUPOIBI U
Hay4HbIC
(haxTsl,
MpeCKa3bIBaT
b eI1Ie
HEH3BECTHBIE
SIBJICHUS
TectupoBa | Kontpons | Ouenka Onenka HaBbIkOB | OrieHka Bonpocsr
HUE 3HAHUU M0 | YyMEHUs JIOTUYECKOTO CIIOCOOHOCTH NpPUJIAralT
omnpezeNieH | pa3inyarb aHanu3a u OTIEPATUBHO U cs
HBIM KOHKPETHbIE | CHHTE3a IIPU KaueCTBEHHO
npoOjemMa | MOHSATHUS COTIOCTaBIICHUH OTBEYaTh Ha
M KOHKPETHBIX MOCTaBJICHHBIE
MTOHATUI BOIIPOCHI
IIpumepHbIe TECTOBbIE 32 JAHUSL:
Pa3pnen 1. buoJsiorus
1. Ilpouecc unousudyanbHo20 paszeumus Opeanusma - 3mo:
a) OHTOTEHE3
b) MHTO3
C) aMHTO3
d) Meiio3
2. Txamuvlo Hasvigawom:
a) KOXHITY JIyKa
b) TPYyMIy KJIETOK, CXOTHBIX TI0 CTPOSHHIO M BBITTOIHSIONIUX OMPEICICHHYIO (DYHKITHIO
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C) MSKOTB ATOJbI
d) CKHOKY ap0Oy3a
3. benxu - buono2uyeckue noaumepvl, MOHOMEPAMU KONMOPbIX AGIAIOMCI.

a) KHPBI
b) (bepMeHTBI
c) AMHUHOKHUCIIOTHI

d) YTJICBOJIBI
Pa3zgen 2 ®usunka
1. Ilepemewernnue mouxu - 5mo

a) JUTMHA TPACKTOPHH

b) BEKTOP, COCIUHSIONIMN HAYaIbHOEC U KOHEYHOE MOJIOKEHUE TOUKU

c) JIUHUS, 10 KOTOPOU JBMXKETCS TEJIO

2. Pasnomeproe npamoaunetinoe 08UdceHue — 3mo

a) JIBW>KeHHE, TIPH KOTOPOM TEJI0 33 OJIHO M TO )K€ BPeMsI POXOIHUT OJIMHAKOBOE
paccTosiHUE, a ero CKOPOCTh MOCTOSTHHA U TPACKTOPHUS IIPsiMast

b) JBHKCHHE, TIPH KOTOPOM TPACKTOPHS IpsIMas, a CKOPOCTh Tejla 3a OJJUHAKOBOE BPEMSI

MCHACTCA OJMHAKOBO

3. 3anuwume (bODMVJZV 3asucumocmu KOOpaMHambl om 6pemenu ons Cy4a:i pa6HOMEPHO20
nDﬂMOJZuHeﬁHOZO 08UDICCHUS

4. ycxopeHue npu I’ZD}ZMO]ZMHelZHOM 08uUdICeHUU mouKu, eciu MOaVJZb ee CKopocmu
yeenuvueaemci, HanpaesileHo

a) TyJa K€, KyJa ¥ CKOPOCTh
b) MIPOTHBOIIOJIOXHO CKOPOCTH
c) PaBHO HYJIIO

Pa3nen 3 Xumus.

1.  Kak nazviearomcs seulecmea 8 cOCmag KOmopbix 6X00Um 084 XUMUYECKUX d1emMenma, 0OUH
U3 KOMOPbLIX KUCA0POO.

a. Oxcugsl

b. Kucnorsl

Cc. OcHoBanus

d. Commu

2.  Kuak nazvisaromcs peakyuu, npomexkaouue ¢ gbloeienuem menia?

a)

b)

DHTOJIEPMHUYECKUE
Me3sonepmuyeckue
C) Dk30TepMHYECKUE
d) Merarepmuyeckue
3. na kaxux opeanuueckux coedurenuti xapakmepha oowasn popmyia CnHn?
a) AJKaHbBI
b) AunkeHsl
C) AJKaJaMeHBI
d) Apenst
IIpumepHBIE BONPOCHI JIsT YCTHOT'O ONPOCA (KOHTPOJIbHBIX pador):

Pa3znen 1 buoaorus

1. Oprannveckue BemecTBa PaCTUTEIHHOM KJIETKH, T0Ka3aTEIbCTBA UX HAIUYHUS B PACTECHUH.
2.Butamunbl, pepMEHTHI U TOPMOHBI U UX POJIb B Opranu3Me. Hapyienus npu ux HeAOCTaTKe U
HU30BITKE.

3. IIpokapuoTHuecKkrue OpraHu3Mbl U UX POJb B OMOIIEHO3AX.
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Pasznen 2 ®dusuka.
1. Yto Takoe cuia TpeHus?
2. OT 4ero 3aBUCHUT cujia TPEHUS?
3. Yro Takoe kodpuimeHT TpeHus?
4. Byner 1 0MHAKOBBIM KO3 (GHUIIMEHT TPEHHUS IS PA3HBIX IIOBEPXHOCTEH?
Pa3zgen 3 Xumus
1. Yro uzyuaer xumus? KakoBo ee 3HaueHue?
2. Yto Ha3bIBAaETCS, XUMUYECKUM JIEMEHTOM?
3. Uem oTM4aeTcsi XMAMHUECKUI 3JIEMEHT OT BelecTBa’?
4. Yto Ha3zwIiBaeTcs, aorponueii? [IpuBeaure mpuMepsl.
IIpumepHBbIe BONPOCHI IS KOHTPOJISI CAMOCTOSITEIbHON PadoThI:
1. Metponorus B npodeccun
2 ®wusuka B npodeccun (3HaueHne GU3NKU IPH OCBOSHUH MTPOHECCHn)
3. IlorpemHocTy u3MepeHuit
4. CKOpOCTH B IPUPOJE U TEXHUKE.
5. lNanuneo Ianueit — ocHOBaTeNlb TOUHOTO €CTECTBO3HAHUS
6. 3HaueHue oTKpbITUH ["anunes
7. Ucaak HproTOH — co31aTenb KIaCCHIECKON (QU3HKU
8. Cubl B IpUpOJIEe U TEXHUKE
9.YbpTpa3ByK U €ro UCHOJIb30BaHUE B MEIUIIUHE U TEXHHUKE
10.PagroakTUBHbIE U3IYYEHUS U UX BO3JICHCTBUE HA KUBbIE OPraHU3MbI
Lo xumuu
1.Baxkneiinve coeIMHEHUSI METANIOB M HEMETAJUIOB B MPUPOJIE U XO3AUCTBEHHON JEATEIHLHOCTH
YelnoBeKa
2. IlpupoaHble HICTOYHUKH YTIIEBOIOPOIOB
3. BaxHeiive coequHEHNS METAJUIOB U HEMETAJUIOB B IIPUPOJIC U XO3SICTBEHHOM
JeSITEIbBHOCTH YeJI0BEKa
4. KpucraminyecKkue petieTKy BEIeCTB ¢ Pa3IndYHbIMUA BUJAMH XUMUYECKOU CBA3H
5. Pouib B KJIETKE HEOPTAHUYECKUX U OPraHUYECKUX BEILIECTB
Ilo buonoeuu
1.Bupycbl — B030yauTenu nH(PEKIIMOHHBIX 3a00I€BaHUN
2.Bupyc ummynozaeduuuta yenoseka (BNY). [Ipodunaktika BUY-nnpexun
3. 'eHeTnyeckre 3aKOHOMEPHOCTH CENEKLINN
4.Yyenne H.W. BaBuiioBa o ieHTpax MHOrooOpa3usi U MPOUCXOKACHUS KYJIbTYPHBIX pacTeHUN
5.I'unore3bl NPOUCXOXKICHUS )KU3HU
6.I'mobanpHble U3MEHEHUs B Ouochepe noj BIUSHUEM JesTeIbHOCTH YeJI0BEKa
7.4. OueHo4HbIe CPeACTB AJs NPOBeIeHUs] IPOMEKYTOUYHOH aTTecTAlMU
ITpomMexyTouHas aTTecTanus

. TIpumepsl
dopma [IpakTrnueckuii JInyHble KauecTBa P P
3HaHuA VYmenus OLIEHOYHBIX
aTTecTaluu OTIBIT (BJIA/IETh) oOyuaromerocs
CPEJICTB
Huddepen Ouenka Ouenka HaBbIKOB | OrieHKa Bomnpocsr:
nupoBanH | KonTpons | ymeHus JIOTHYECKOTO CHOCOOHOCTH MpUJIararT
BIM 3a4eT 3HaAHUS IMOHUMATh COMOCTABIICHUSI U | TPAMOTHO U csa
0a30BBIX CTMIENUATILHYIO | XapaKTePUCTUKH | YETKO M3JIararh
MOJIOKEHU | TEPMUHOJIOTH | OOBEKTOB Marepuan
B 0
o0acTu Ornenka Onenka HaBeIKOB | OlieHKa 3agaun
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€CTECTBO3H | YMEHUS JOTHYECKOTO CIIOCOOHOCTH MPUIATaloT
aHHS pemarpb MBIIUICHUS TIPU rpaMOTHO U cst
THUIIOBBIC pElIeHNY 33a]]a4 B | YETKO M3JIarath
3a7a49u B oOacTu XOJI peIICHHUSI
obnactu npodeccnoHabH | 33724 B 00JacTH
npodeccHoHa | O JCATEIILHOCTH | POQECCHOHATBH
JIbHOM OH JEeATEIbHOCTH
JeSITeIIbHOCTH u
apryMEeHTHUPOBAThH
pe3yJIbTaThI

7.4.1. TlpuMepHbIe BONPOCHI 1JIsl MPOBeIeHUs MPOMEKYTOUHOI aTTecTaunu (Aud. 3ayer)

1. Mexanunueckoe aBrkeHue. MarepruanbHas Touka. Teno orcuera.

2. Tpaextopus. IIyts. [lepemerienne. CKopocTb.

3. PaBHOyCKOpeHHOE  NpsAMOJIMHENHOE JBW)KEHHME. YCKopeHue. PaBHO3amemeHHOE
HpSMOJIMHEHHOE IBI)KEHUE.

4. CBobGomHOEe mazneHue Ten. YCKOpEHHE CBOOOJHOTO MajeHus. BrusHue ycKopeHWil Ha

JKUBBIE OPTraHU3MBl.

5 PaBHOMEpHOE NBH>KEHUE 110 OKPY>KHOCTH U €ro Xapakrtepuctuku. [lepuos.
6 VYrnoBast ckopocTs. LleHTpocTpeMuTenbHOEe YCKOPEHUE.

7. OTHOCUTENBHOCTh MEXaHUYECKOTO JBIKEHUSI. CI0XKEHNE CKOPOCTEH.

8 [Tpuniun naepunu. 3akoHsl HeroToHAa.

9 JIBr>keHue Tena moji ACHCTBUEM HEeCKOJIbKUX cuil. CII0’KeHHE BEKTOPOB.

10.  HMmmnynbc Tena. 3aMKHYyTast CUCTEMA. 3aKOH COXPAHEHUS UMITyJIbCa.

11.  Bpoynosckoe apmwkenue. Juddys3us. Auddysus B xxuBoii npupoe.

12. Pa3mepsl u Macchkl MoJieKys1 1 aToMOB. [loctosiHHas ABorazpo. MieanbHslii ras.

13. TepmoanaamMuveckue napamerpsl. JlaBnenue rasa. JlaBnenue armochepsl.

14.  Temmnepatypa. Tepmoaunamudeckas mkana KenbBuna.

15. Temneparypnas mkana L{enscus MeaunuHckuii TepMOMETD.

16.  BopagHoii nap B atMocdepe. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTh BO3ayxa. Touka
POCBHL.

17.  Ilpubopsl Ui onpeneNeHus BIAXXHOCTH Bo3yxa. [ UrHeHn4yeckoe 3HauYeHHE BIAXKHOCTH
BO3lyXa.

18.  XapakTepucTHKa *HIKOIO COCTOSTHUS BellecTBa. bikHUM mopsaoK.

19.  CwmaumBanme. KanmmuisipHocts. KanmmsipHble siBieHHsT B OBITY, TPUpPOJE, OpraHU3ME
4eJI0BeKa.

20.  Kpucrammmaeckue u amopdusie Tena. Kpucramnorpagmus.

21.  Ilepuonumueckuii 3akoH /.. Menneneena

22.  Kpucrammmdeckue peneTku

23.  HMoHHas XuMHuecKas CBs3b

24.  KoBasieHTHas MOJISIpHAS M HEMOJISIPHAS XUMHUECKas! CBSI3b

25.  ArperaTHble COCTOSIHHSI BEIIECTBA

26. YTeBo10poas!
27. XKunkue Bemecrsa. Hepth

28. Teepmoe coctosiHue BemiecTBa. JKUaKue KPpUCTAUTBI

29.  Knaccugukaius HeOpraHn4eCKUX BEIECTB

30. Teoprs XUMUYECKOTO CTPOCHUS OpraHu4ecKnux coequHeHnidi A.M.bytieposa
31.  Ilomumepsl
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32.  CwmecH BelIECTB, UX COCTaB M CIIOCOOBI pa3ieieHus

33.  JlucmepcHbie cUCTEMBI

34,  XuMHUYECKHE PEaKIMH U UX KIaCCUPUKAIHS

35. CKOpOCTh XMMUYECKOHN peaKIuu

36.  OOpaTuMble XUMHYECKHE PEAKIIUU 1 XUMHYECKOE paBHOBECHE
37.  OKUCAUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

38.  Xumudeckune UCTOYHUKH TOKA

39. DIeKTpou3

40.  IlpenenbHbIC M HEMPEAEIbHBIC YTIIEBOIOPOIBI

41.  T'eHeTuka yeloBeKa

42.  Cucrema KpoBOOOpaLICHUS YETIOBEKa

43.  BelzenuTtenpHas CUCTEMa YelIOBEKa

44, JpIxaTenbHas cUCTEMA YEJI0BEKa

45.  3peHue M CIIyX 4eloBeKa

46.  Bopnblii 6anaHc U GyHKIIMK BOJIBI B OPraHU3ME YEJIOBEKA

47.  Burtamunbl. bone3sHu, o0O0yclIOBIE€HHbIE BHTAMUHHON HEIOCTATOYHOCTBIO WM HX
M30BITOYHOCTHIO

48.  Topmonsl. Kinaccudukamus u cBOiCTBa TOPMOHOB

49,  ®axTOpHI BIUAIONINE HA COCTOSHHUE 3/I0POBbS

50. HacnencreenHsle 3a001eBaHusA

7.4.2. IllpumepHbIe 3212494 HA TU(. 3a4eT
1) KakoBa >kecTKOCTb NMpY>KUHBI, €M rpy3 Maccoil 10 kr pactarusaer npyxxuny Ha 10
CM.
1000H/m
2) Kaxoii rpy3 Hy»XHO MOABECUTh K IpyxuHe kEcTKocThio 1000H/M, 4TOOBI pacTaHyTh
ee Ha 20 cMm.
3) I'py3 maccoit 3 kr pacrsaruBaerT HpyxuHy Ha 5 cM. KakuMm pomkeH ObITb Ipys,
KOTOPBIN pacTSHET NPYKUHY Ha 8CM.
[Tpumepsl 3a/1a4 1 BOIIPOCOB K KOHTPOJILHOW paboTe M0 XUMHUH
1) VkaxuTte, Kakoe BELIECTBO SIBISETCS OKHCIUTENIEM, KaKO€ BOCCTAHOBUTEIIEM:
Cu + HNO3 = Cu (NOs3)2 + NO + H2O ompenenute k03(hPHUIHEHTH METOOM JIIEKTPOHHOTO
OanmaHca
2) YKaxuTe, Kakoe BELECTBO SBJISAETCS OKUCIUTENEM, KAKOE BOCCTAHOBUTENIEM:
NHs + Bro = N2 + NH4Br  onpenenute k03¢ duiineHTs METOIOM 3JIEKTPOHHOTO OanaHca
3) Hamumwure ypaBHEHHE TMpOTEKalOMed peaklud B MOJIEKYJISIPHOM H HOHHO-
MoJieKyJsipHOM BHuie. O0bscHUTE ToueMy oHa npotekaer? KapOoHat kanust + rugpokcus] 0apust
4) Kakoif THUIl KOB&IEHTHOM CBSI3M — IMOJSpHAs WIM HENOJIIpHAas — B MOJIEKYJIax
creayronmx Bemects? CO2, H20, HaS, Clo07, PCls? K aromam, kakuxX 3JIEMEHTOB CMEIIAIOTCS
o0111e 3JIEKTPOHHBIE Maphbl B 3TUX MOJIEKYIax?
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8. JOINOJHUTEJBbHOE OBECIIEYEHUE JUCIHHUIIJIMHbI

IIpuio:xenune 1. Kparkuii KoOHCNEKT JIeKIIMOHHBIX 3aHATHIA

Aoepnas u mepmosdepnas snepeemuxa

SlnepHblil peakTop — YCTPOHCTBO, B KOTOPOM OCYIIECTBISICTCSl yIpaBisieMasi sjiepHast
LIENHAs peakiiys, COINPOBOXAAIOIIASACS BbIJICJICHUEM dHEpruu. IlepBbId SAECpPHBIM peakTop
noctpoeH B aekadpe 1942 B CIIIA nox pykoBoactBoM D. @epmu. B EBpomne nepBbiii siaepHbIi
peakTop myiieH B aekadope 1946 B Mockse noj pykoBoactBom M.B. Kypuaroa. CocTaBHBIMU
YacTSIMH JIIOOOTO SIIEPHOTO peakTopa SBISIOTCA: AKTUBHAsg 30HA C SJEPHBIM TOIUIMBOM,
OKPY>KEHHAsl OTpa)kaTejleM HEUTPOHOB, TEIUIOHOCUTENb, CUCTEMA PETrYJIUPOBAHUS LIEMHOU
peakiuu, 3ammura, cucreMa ympaieHHs. OCHOBHOHM XapaKTepUCTUKOW SIEPHOTO peakTopa
ABJIIETCS €70 MOIIHOCTD.

Bnuosicnuii u oanvnuti Kocmoc

K rpymnme 60ibmuX TIaHeT OTHOCATCS TUIAHEThI TUTAHTHI U TUIAHETHI 3eMHOM Tpymibl. K
nepBbIM oTHOCAT FOnurep, Catypn, Ypan, Henryn u [1nyTton, ko BTopbiM - Mepkypuii, Benepy,
3emutio U Mapc.

Manebie maneTs! (ACTepOnabl) — 3TO KOCMUYECKHE TeJla pa3MEePOM B COTHH KUJIOMETPOB
W MeHble, NBIKyIHecs BOKpyr CoyHIA MO JIUTUNTHYECKUM OpOUTaM, PACIOJIOKEHHBIM, B
OCHOBHOM, Mexy opOutamu Mapca u IOnutepa. Cambie ManeHbKHE aCTEPOUIbI UMEIOT pa3zMep
HECKOJbKO MeHbIe 1 kM. UHCiIo ManbIX TUIaHEeT OBICTPO pacTEeT MPH MEepPexojie OT KPYIMHBIX K
MEJIKUM, KOTOPBIE YK€ MOXKHO CUMTATh KPYIMHBIMH METEOPUTHBIMH TEIaMH.

3Be3apl B Hamlel ['anaktuke «Meunslii [1yTe» 00pa3yroT euHYyI0 3BE€3/IHYI0 CUCTEMY U
CTpYNIHUPOBAHBI B CPABHUTENIBHO TECHBbIE CKOIUIeHUs. Hanbolee sipkiie U MacCUBHBIC 3BE3/IbI, a
TaKk)Ke OOJIBIIMHCTBO TYMaHHOCTEN M Hallla COJIHEYHAsl CUCTeMa HaXoAsTcs BOJIM3U IUIOCKOCTH,
HO OYEHb Jaleko oT meHTpa [amaktuku. OHH JOBUXKYTCS BOKPYT OOIEro IEHTpa TSKECTH,
KOTOpBIM 00pa3yeTcsi OTPOMHBIM CKOIUIEHHEM 3Be3[l B sjpe. Bokpyr Hero u coBepiiaercs
JBUKEHHE BCEX 3Be3]1, B TOM uncie u ConHIa.

Xumuueckas céa3v

Honnast cBsi3b — 4YacCTHBINA Ciy4ail KOBaJIEHTHOM, Koraa oOpa3oBaBIIasicsl dJIEKTPOHHAs
napa IOJIHOCTbIO NPUHAUIEKHUT Oo0Jsiee AIIEKTPOOTPHULIATEILHOMY AaTOMY, CTaHOBSILEMYCS
annoHoM. OCHOBOI1 JUIsl BBIZICNIEHUS ATON CBSI3M B OTAETBHBIN THI CITYXKUT TO OOCTOSTEIHCTBO,
YTO COCIMHEHHS C TAaKOW CBSI3bI0 MOKHO OIKCHIBATH B DJIEKTPOCTATUYECKOM MPHUOIMKECHHH,
CcuMTas HOHHYIO CBSI3b OOYCIOBICHHON MPUTHKEHHUEM TOJOXKUTENbHBIX M OTPHUIATEIbHBIX
MOHOB. B3ammojeicTBUE MOHOB IMPOTUBOIOJIOXKHOTO 3HAaKa HE 3aBUCUT OT HaIlpaBIICHHUS, a
KYJIOHOBCKHE CHJIBI HE 00J1a/Ial0T CBOMCTBOM HAChIIIEeHHOCTH. [103TOMY Ka)KIblif HIOH B MOHHOM
COEITMHEHUH MPUTITUBAET TaKOE YMCJIO MOHOB MPOTUBOIOJIOKHOTO 3HaKa, 4YTOObI 00pazoBajach
KpUCTAJUIMYECKasl pelieTka MOHHOTO Thna. B MoHHOM kpucTaiine HeT Monekyis. Kaxnapiii noH
OKPYXEH OIPEJCIIEHHbIM YHCIOM HMOHOB JIpYyroro 3Haka (KOOpAMHAIIMOHHOE YHCIO HOHA).
HonHble mapbl MOTYT CYIIECTBOBATh B ra3000pa3HOM COCTOSIHMH B BUJE MOJSPHBIX MOJeKyll. B
razoo6pasaoM coctosann NaCl umeeT qumonbHb MoMeHT ~3-1072° Ki'm, 4T0 cOOTBETCTBYET
cMemenuio 0,8 3apsa >IeKTpoHa Ha AnuHy cBasu 0,236 um ot Na k Cl, . e. Na®8*C|%8-,

Merammueckasi CBsI3b BOZHHMKAET B PE3yJIbTaT€ YaCTUYHOM JEIOKAIM3AIMN BAJICHTHBIX
DIIEKTPOHOB, KOTOpBHIE  JOCTAaTOYHO  CBOOOJHO  JIBIKYTCSA B  pEIIeTKE  METaslioB,
ANEKTPOCTATUUECKH B3aUMOJIEHCTBYS C TIOJIOXKHUTEIBHO 3apsHKEHHBIMUA MOHaMH. CHJIBI CBSI3U HE
JIOKAJIM30BaHbl M HE HANpaBJICHBI, a JEJIOKAIM3UPOBAHHBIC OAJIEKTPOHBI OOYCIOBIMBAIOT
BBICOKYIO TEIUIO- U 3JIEKTPONPOBOIHOCTh. BomoponHas cBsizb. Ee oOpa3oBaHue 00yciioBI€HO
TE€M, YTO B PE3YJIbTaT€ CUJIBHOTO CMEIICHMS SJEKTPOHHOW Mapbl K 3JIEKTPOOTPULIATETBHOMY
aToMy aroM BOAOpojaa, oOmamarmuii (PGEKTUBHBIM TMOJOKUTEIBHBIM 3apsSI0M, MOXKET
B3aMMOJICHCTBOBATh C ApyruM snektpoorpunarensueiv atoMoM (F, O, N, pexe Cl, Br, S).
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DHeprus TaKOro »JIEKTPOCTATHUECKOro B3amMojeiicTeus coctapuser 20-100 kJIx-momb L.
BonopoaHsie cBsi3u MOTYT OBITh BHYTPHU- W MEXKMOJICKYJISAPHBIMU. BHyTpuMoeKyaspHas
BOJIOPOJIHAS CBSI3b 0Opa3zyeTcs, HapUMep, B aIlCTHIJIAIIETOHE M COMPOBOXKIACTCS 3aMBIKAHHUEM
LMKJIA.

T'enemuxa

I'eHeTKa — Hayka O HACJIEICTBEHHOCTH M U3MEHYUBOCTH. Hacnedcmeennocms OOBIYHO
OTIPE/ICIISAIOT, KaK CIIOCOOHOCTh OPraHW3MOB BOCIPOHM3BOAMTH ce0e MOA00HOE, KaK CBOWCTBO
POIUTENLCKUX 0COOCH TepenaBaTh CBOM NMPU3HAKW M CBOKMCTBA MOTOMCTBY. DTUM TEPMHUHOM
OTIPEICIISIOT TAKXKE CXOJICTBO POJCTBEHHBIX 0COOCH MEXKIY COOO.

Y. JlapBuH oTMEYaja, 4TO MOTOMKH, KaK NpaBUJIO, HE SBISIOTCS TOYHOM KOMHUEH
POIUTENHCKUX oco0ei, Tak Kak HapsIy c HACJIEICTBCHHOCTBIO UM
MIPUCYIIA USMEHUUBOCHb, KOTOPAs TIPOSIBISETCS B Pa3IUYHUAX OTACIBHBIX OPraHOB, NMPHU3HAKOB
WJIM CBOMCTB, WJIM KOMILJIEKCA UX Y MOTOMKOB IO CPAaBHEHHUIO C POAMUTENISIMU U POJICTBEHHBIMU
0Cco0sAMU.

3ajauell TEHETUKH SBISIETCA H3y4YeHUE IMepefadyd HAaclIeJCTBEHHOCTU OT pPOJUTENeH
notoMkaMm. [IpeeMCTBEHHOCTh MeXAy TIOKOJCHUSIMH OCYIIECTBISIETCS IYTEM IOJIOBOTO,
0ecroyIoro WM BEreTaTUBHOTO pa3sMHOXKEHHs. [Ipu mosoBOM pa3MHOXKEHUU BO3HUKHOBEHUE
HOBOTO TOKOJICHUS MPOUCXOIUT B PE3yNbTaTe CIHUSHHUS MATEPUHCKOM U OTIIOBCKOW MOJIOBBIX
KJIETOK, TO3TOMY IIOTOMKH HECYT TpH3HAKH 00euXx poautenbckux ¢opm. [lonoBeie KiIeTKU
COCTaBJIAIOT HUYTOKHO MaJyro JIOJIIO MHOT'OKJIETOYHOTO OopraHusMma. Onn
COJIEPXKAT HACAIeOCMBEHHYI0 UH@OPpMAYUl0 COBOKYITHOCTh TE€HOB €IUHMI] HACJICICTBEHHOCTH.
HacnencrBennas mHdopmaius ompenenseT YeTKWW IJIaH OHTOTEHE3a, B MpoIllecce KOTOPOro
pa3BHUBArOTCS ¥ POPMHUPYIOTCS crienuuuecKue A JAHHOKW 0COOM CBOMCTBA M MPU3HAKH.

M. E. JloGamoB npaer crnemyromiee ompenenenue: «HaciaencTBEHHOCThIO Ha3bIBaeTCA
CBOMCTBO OpPraHW3MOB O0CCIICUYMBATHL MATCPUAIBHYI0 U (YHKIIMOHAIBHYIO MPEEMCTBECHHOCTH
MEXy MOKOJEHUSIMHU, a TaKKe O0YCJIOBIMBATH CHENU(UYECKUI XapaKTep HHAWBHUYaTbHOTO
Pa3BUTHSA B ONPEACIICHHBIX YCIOBHUSIX BHEITHEH CPEIbI.

Hapsiny ¢ TepMHHOM «HACIECTBEHHOCTH» B TEHETUKE MPUMEHSIOT TEPMHUHBI
«HACIIEIOBAaHUE» H  «HACIEAyeMoCTb». Hacnedosanuem Ha3pIBAIOT — TPOIECC  TEpenadu
HACJIEICTBEHHBIX 3a/IaTKOB WM HACJIEICTBEHHON MH(GOPMAIIMU OT OJHOTO MOKOJICHUS APYTOMY,
B pe3yJIbTaTe YEro y MOTOMKOB (POPMHUPYIOTCS ONpeIeNIeHHbIE TPU3HAKU U CBOMCTBA, TPUCYIIHE
POIUTENBCKUM 0c00siM. TepMHUHOM «HAcIeayeMOCTb» O0003HA4YaroT OO TEeHEeTUYECKOU
W3MEHYMBOCTH B 00IIeH (PEHOTUTTNYECKON M3MEHYMBOCTH MPU3HAKA B KOHKPETHOM MOIMYJISIIIUA
JKUBOTHBIX WJIM PACTEHUII.
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9. OBYYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYJIEHTOB C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbAA

[Topsimok 00y4deHUST HMHBAIMIOB M CTYJEHTOB C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
onpezneneH «llomoxxennem KyOI'Y 00 oOydeHMHM CTYAEHTOB-WHBAJIMAOB M CTYJIEHTOB C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI.

Juis 1M ¢ OrpaHMYEHHBIMHM  BO3MOXHOCTSMU — 3[I0POBBSL  MPEAYCMOTPEHBI
00pa3oBaresibHbIE TEXHOJIOTUH, YUUTHIBAIOIINE OCOOCHHOCTU U COCTOSIHUE 3JJ0POBbS TAKUX JIUII.
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