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IlosicHuTeILHAS 3aMUCKA

[IpakTudeckue 3ausATH 10 yueOHOH auciumiuae «EctecTBo3HaHme»
npeaHasHayeHsl 4 cryneHToB 1 u 2 kypcos CIIO mo npodeccuu:
38.01.02 IIpoxasen, KOHTPOJIEP-KACCUD.
[Ipennaraemsplii Kypc OCHOBAH Ha 3HAHUSX M YMEHUSX, IOJYYEHHBIX CTYJEHTAMU IPU U3y4YEHUU
y4eOHOM TUCHUIIIHHBI « ECTeCTBO3HAHNE» HA TEOPETHUECKHUX 3aHITHSX.
Lenun 1 3a7a4u NPaKTHYECKUX 3aAHATHIA:
e Ppa3BUTHE [T03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN

B IIPOLIECCE PELIEHUs 3a/lad U CaMOCTOSATEIbHOTO MPUOOPETEHHSI HOBBIX 3HAHUM;

e yYMETh IPUMEHATH 3HAHUS JJIs1 OOBSICHEHMS SIBJIEHUIN IPUPO/Ibl, CBOMCTB BEIECTBA,
peuieHus pU3n4ecKux 3a7ad, CaMOCTOSITEIbHOTO MPUOOPETEHUS U OLIEHKH HOBOM
nHpopmanuu GU3NYECKOro COAEPKAHUS, UCTIOIb30BaHNs COBPEMEHHBIX
MH(}OPMAaIMOHHBIX TEXHOJIOTUH,

e  HCINOJb30BaHHE NPUOOPETEHHBIX 3HAHUN M YMEHUM JUIsl pelIeHHs TPaKTUYECKHUX,
YKU3HEHHBIX 33]1a4.

Kypc npakTtuyecknx 3aHATHI IPEk]Ie BCETO OPUEHTUPOBAH HA PAa3BUTHE Y CTYIEHTOB UHTEPECA
K 3aHATHAM, Ha OPraHA3alMI0 CaMOCTOSTEILHOTO O3HABATENBHOTO IPOLECCA U
CaMOCTOSITEJIBHON MMPAKTHYECKON NEATEIBHOCTH. 3aHATHUS 110 PEIIEHUIO TEOPETUYECKUX 3a/1a4
JIAt0T BO3MOKHOCTh 00€CIIEUNUTh CTYIEHTOB MaTepuallaMy JUIsl CAMOCTOSITENBHOM pabOTHI.

IIpaBuiia BbINOJHEHHUS NMPAKTHYECKUX 3aJaHUI

[loaroroBka K NpakTHUYECKUM paboTaM 3aKJloyaTcsi B CaMOCTOSITEILHOM HW3Y4E€HUU
TEOpUU TI0 PEKOMEHAYEMOW JHUTeparype, TMPeayCMOTPEHHON pabouell mporpamMmoi.
Brinonnenue 3aganuii npou3BOAUTCS UHIMBUIAYAIbHO B YaChl, MPEAYCMOTPEHHbBIE PACTIHCaHUEM
3aHSATUA B COOTBETCTBHM C METOJAMUYECKHMHU YKa3aHUSIMH K MpakTHUYeCKUM padoram. OTUeT 1o
MPAKTUYECKONH paboTe Ka)xAbl CTYIEHT BBIMOIHIET MHIUBUIYAIbHO C YYETOM PEKOMEHIAlui
110 0pOPMIICHHIO.

OTyeT BHINIOJIHSICTCA B pa6oqeﬁ TETpaau, CHACTCA IPCIOoAaBaTCIIO II0 OKOHYaHHIO
3aHATHUSA WKW B HAYAJIC CIICAYIOIICTO 3aHATUA. OTuer JOJDKCH BKIIKOYATh ITYHKTDBI:

- Ha3BaHHUE MPAKTUYCCKOM PabOThI

- TIeJTb pabOTHI

- 3aJlaHK€E

- peleHue, pa3BepHyTHIA OTBET, TA0JIUIA, OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI (B 3aBUCMOCTH OT
3a/T1aHHS)

- BBIBOJI 110 paboTe

HpaKTI/I‘{eCKaH pa60Ta CUHUTACTCA BI)IHOJIHCHHOI\/’I, €CJIM OHa COOTBCTCTBYCT KPUTCPUAM,
YKa3aHHBIM B IIPAKTUYCCKOM 3aHATHU. Ecan CTYACHT UMCECT IMPOITYCKHU MPAKTUYCCKUX 3aHATHH
10 YBa)KHTeHBHOﬁ nIn HGYBaX(HTCHBHOﬁ IPpUYIUHE, TO BbIIOJHIACT pa60Ty BO BpeEMA
KOHCyJ'ILTaI_[I/Iﬁ OTBCACHHBIX I'PYHIIC 110 JIAaHHOM JUCIUILIHHE.

OOyuaromuiicss oApoOHO MU3ydaeT UHCTPYKLHUIO MO BBIOJHEHUIO MPAKTHYECKON pabOThI, 3aTeM
IIPUCTYNAET K €€ BBIIIOJHEHUIO.

B KoHIle 3aHATHS TpernojaBaTeib OLIEHUBAET MPAKTUYECKYI0 paboTy ompenenéHHOM CyMMOii
6a110B (10 MATHOAITBHON CHCTEME) U CTaBUT UTOTOBYIO OILICHKY



Kputepuu oneHnBaHusi NPAKTHYECKUX 3aHSATHIA.
OrMmerka "5"

[IpakTuyeckas paboTa BBINIOJHEHA B MOJHOM 00BEME C COONIOJCHMEM HEOOXOIUMOM
nocienoBarenbHOCTH. OOydaronuecs padoOTalyd TMOJHOCTBIO CaMOCTOATENBHO: MMOA00pain
HeO6XOZII/IMI)Ie AJid  BBIIIOJIHCHHUA IIPEAIaraCMbIX pa60T HCTOYHHUKN 3HaHI/II>'I, IIOKa3aJin
HeO6XOZII/IMI)Ie IJi1 OpOBCACHUA MPAKTHYCCKUX W CAMOCTOATCIIBHBIX pa60T TCOPCTUUCCKUC
SHAaHUA, TPAKTUICCKUC YMCHUS U HABBIKH.

PaboTa opopmiena akkypaTHO, B ONITUMAJIbHOM I (PUKCAIIMH pe3yIbTaToOB (opMme.
Otmertka "4"

[IpakTryeckast WM caMoCTOSITeNIbHAs paboTa BINOJIHEHA CTY/IEHTaMU B TIOJTHOM 00beMe
U CaMOCTOSITENbHO. JlomycKaeTcss OTKJIOHEHHE OT HEeoO0XOAMMON MOCIeA0BaTeIbHOCTH
BBITIOJIHEHUS], HE BIIMSIONIEE HA MPABUIBHOCTh KOHEUHOTO pe3yibTara (IIepecTaHOBKa MyHKTOB
TUIMOBOTO IIJIaHA, [OCJIEJOBATEIbHOCTh BBIMOJHIAEMbBIX 3aJlaHUl, OTBEThl HAa BOIPOCHI).
Hcnonb30BaHbl yKa3aHHblE HCTOYHMKM 3HaHWM. PabGoTta moka3zana 3HaHHE OCHOBHOTO
TEOPETUYECKOT0 MarepHuajia ¥ OBJaJeHue YMEHHUSMHU, HEOOXOAUMBIMH JUISI CAMOCTOSTEIHHOTO
BBITIOJTHEHUST PAOOTHI.

JlomycKaroTCcsi HETOYHOCTH U HEOPEKHOCTh B 0(DOPMIICHUH PE3YJIbTaTOB pabOTHI.
Otmertka "3"

[IpakTnueckoe 3agaHue BBINIOJIHEHA U odopmiieHa C TMOMOIIbIO mpernonaBarens. Ha
BBITIOJIHEHUE pabOThl 3aTpayeHO MHOTO BPEMEHHU (JjaHa BO3MOXHOCTh J0JeNIaTh paboTy J0Ma).
CryneHT mokasaj 3HaHHUS TEOPETUYECKOro Marepuaia, HO HCHBITHIBAIM 3aTPYAHEHUS MPU
CaMOCTOSITENIBHOM paboTe CO CTATUCTUYECKUMU MaTepUaIaMu.

OtMmetka "2"

BricTaBnsercs B TOM cJIydyac, Koraa CTYACHT OKa3ajICid HC IMOAIOTOBJICHHBIM K
BBITIOJIHEHHUIO 3TOH pa6OTBI. HOJ'Iy‘leHHBIe pe3yibTaTbl HC IIO3BOJIAIOT CACIATb HPABUIIBHBIX
BbIBOJOB H IIOJHOCTBIO PaACXOOATCA C MMOCTaBJICHHOM 1IE/bIO. O6Hapy>KeH0 I1J1I0XO0€ 3HAHHC
TEOPETHUYICCKOI'O MaTepruajia U OTCYTCTBUC HeO6XOI[I/IMBIX YMeHI/Iﬁ



IlepeyeHb NPpAKTHYECKUX 3AHATHH

[IpaxTrueckoe 3aHsaTHE
[IpakTnueckoe 3aHsTHE

«Pemenue 3a1a4 Ha ABUKCHUCH

npodeccuoHalbHOM HampaBiieHHOcTH — «Pemienue 3ajau:

3aKOHbI JTMHAMHWKHU HgeroTonay

[IpaxTrueckoe 3aHsaTHE

[IpakTueckoe 3aHsATHE NPOPECCUOHAIBHON HAIPaBIEHHOCTH

KalmUJIIIPHOCTDB»

[IpakTueckoe 3aHATHE TPOPECCHOHATBHOW  HANpPaBIEHHOCTU «13mepenue

BJI&KHOCTH BO3IyXa».
[IpakTHueckoe 3aHsTHE
MOJIEKYJIApHON (pru3nKe»

[IpakTnueckoe 3ansAtue «PemieHne 3agady 1O MOJIEKYISIpHOM — (u3uKe

TEPMOJUHAMUKE.
[IpakTrueckoe 3aHsTHE
[IpakTrHueckoe 3aHsaTHE

«M3yueHune 3aKkoHa COXpPaHEHUST UMITYJIbCAY

npodeccuoHanbHOM HampaBieHHOCTH «PemieHue 3amay 1o

«BzauMoiericTBrE 3apsiKEHHBIX TEID)
«3akoH OMa Ji71s1 ydacTKa LEenm»

IIpakTnyeckoe 3ansaTHe «Cuna AMmnepay

[IpakTrHueckoe 3aHsTHE
[IpakTrueckoe 3aHsTHE
[IpakTrHueckoe 3aHsTHE
[IpakTuueckoe 3aHsATHE
[IpakTrueckoe 3aHsATHE
[IpakTuueckoe 3aHsATHE

«Cuna Jlopenua»

«Pemenue 3a1a4 ynpyrue BOJHBI»

«M3yueHne 3aKOHOB OTPaKEHUSI U MTPEJIOMIICHUS CBETa»
«3akoH (poTodrddexrar

«CTtpoeHnue atoMa»

«3aKoH paJHOaKTUBHOTO pacraaar

«CmaunBanue u

Ko.1-
BO
4acoB

2y

2y
2y

24
1y

1y
1y
24

2y
2y



PA3JIEJI 1. Mexanuka.
IIpakTHYeckoe 3aHATHE

«PemieHue 3a1a4 Ha ABUKEHH ).

Leab paGoThl: HAYYUTHCS IPUMEHATH TEOPETUUECKNE 3HAHUS IIPU PEILICHUH 3a/1au.

10. B xakoif 4YacTh BO3JYXOOUUCTHUTENS TpPAaKTOpa MpPOSBISETCS JACUCTBUE  CUJIBL,
COOTBETCTBYIOIIEH YacTULIaM IbUIN LIEHTPOCTPEMUTEILHOE YCKOpEHUe Npu BcachiBanun? Kakue
(10 BENMMYMHE) YaCTHIIbI OMAJAI0T B IbIJIECOOPHUK, a Kakue B OTCTOMHUK? [louemy?

1. TpakTop 3a mepBble 5 MuHYT npoexan 600 merpoB. Kakoil myts oH mpoiiner 3a 0,5 ydaca
JIBUTASICH C TOM K€ CKOPOCTHIO?

2. Ilpu moaxone k cBeToopy aBTOMOOWIL YMEHBIIMI cKOopocTh ¢ 43,2 no 28,8kM/4 3a 8
cekyHl. OnpeaenuTe yCKOpeHHe U JUIMHY TOPMO3HOTO MyTH.

3. ABTOMOOMJIb ABMIKETCSI 1O TOPU30HTAIBHOMY ac(haJbTUPOBAHHOMY IIOCCE CO CKOPOCTBIO
72xM/4. OnipeenTuTh TOPMO3HOM MyTh HETPYKEHOTO U IPYKEHOT0 aBTOMOOMUJIS, 3aBUCHUT JIU OH
OT Harpy3KH, IPH ITOJTHOM TOPMOKCHUH ?

7. llodep BHIKIIOUMI ABUraTeNb aBTOMOOWIIS IpU ckopocTu 72kmM/4. [Ipoiias nocie storo 34w,
aBTOMOOWJIb OCTaHOBHWIICA. YeMy paBHa KHUHETHYECKass HSHEprusi aBTOMOOWIS B MOMEHT
BBIKJTIOUCHHMS JBUTATENSA, €CIM Cuja TpeHus Kojec o aopory paBHa S880H? KakoBa macca
aBTOMOOMIIA?

8.  Ilo rpaduky ckopocTd MaTepuansbHOU TOYKH (CM. PUC. ) OTIPEACIIUTE:
a) Ha4YaJbHYIO CKOPOCTh TeJla U CKOPOCTh uepe3 10 ¢ mocne Havana JIBUKCHUS,
0) yCKOpeHue Tena,

B) 3aIMIIUTE YPABHCHUE CKOPOCTH Tela
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9. CKOpOCTh TOHOYHOTO aBTO B MOMEHT Haudana pasroHa 10 M/c, yckopenume 5 m/c?.
Omnpenenute myTh, NPONHEHHBIN aBTO 32 10 ¢ mocne Havana aBMkeHus. Kakosa ckopocthb
aBTO B KOHIIE JAECATON CEKYH/Ibl pa3roHa.

10. Yemy paBHa JMHEHHas CKOPOCTb TOYKM 00OJa Kojeca, ecinu paauyc koieca 30 cMm u
OJIMH 000POT OHA COBEPILALT 3a 2 CEKyHIbI?

11. Topmo3HO# TyTh aBTO, ABMXKYIIErocs co ckopocTb 50 xkm/u paBen 10 m. Uemy paBeH
TOPMO3HOMH IyTh ATOTO K€ aBTO MpH ckopocTu 100 km/y.



YcioBus BLINOJHEHUS 3a1aHNS:

1. MecTo (BpeMmsi) BBIIOJHEHUS 331aHUS: 3a/JaHUE BBINIOJIHAETCA B ayJAUTOPUH BO BPEMS
3aHATHUA.
2. MakcuMasnabHOE BpeMsl BHITIOJHEHHUS 3aJaHus: 2 Jaca.
3. Bl MOkeTe BOCTIOIB30BATHCS KOHCIIEKTOM JICKIINH, Y4EOHUKOM.
IIpakTHYeckoe 3aHATHE PO ECCHOHATBHON HANIPABJIEHHOCTH

3aKOHBI auHamMukn HeroTona.

Henab: 3akpenuTh 3HaHUS [0 TEME 3aKOHbI TMHAMUKU Hpl0TOHA, yMETh NPUMEHATH POPMYIIbI
IIpY PELICHUH 3a/1a4.

1. Ha crone crout 4aitHuK ¢ Bojou Maccoit 1,5 kr. OnpenenuTe ity TsSDKECTH, TeHCTBYIONIYIO
Ha YallHUK.

2. C xakoii cunoit mputaruaercs S00 rpammoBasi rups kK 3emie?

3. OmpezenuTe Maccy aBTOMOOMIIA, ABIKYIETOCs IPU TOPMOKEHHH ¢ yCKOpeHHeM 2 M/c2, ecin
cuna Tpenus 6 kH?

4, C xakoi CWJIOW HYXHO JEUCTBOBaThH Ha TEJIO MaccOd S5 Kr, 4ToOBl OHO JBUTAIOCH
BEPTHKANBHO C ycKopeHneM 15 m/c?,

5. CKOJBKO BECHT KaHHMCTpa ¢ OeH3mHOM, ecnm ee eMkocth 10 1, a macca 800 r. Kanucrtpa
3aroJIHEHA JIOBEPXY.

6. Kakyl0 pabOTy COBEpIIUT YEJIOBEK MPHU MOTHATHU TPy3a MAcCOl 2 Kr, Ha BHICOTY | M C
ycKOpeHHeM 3 M/c?.

7. o0beM kaHUCTpPHI s OeH3zuHa 20 1. Ompenenurte Maccy OCH3WHA, HAXOMISIIETOCS B 3TOU
KaHuctpe?

8. onpenenuTe CUIy TSHKECTH, IEUCTBYIONTYIO Ha T€JIO Maccoi 39 Kr.
9. Haiitu Bec Tena maccoi 500 r?

YciaoBusi BbINOJHEHUS 3aTaAHUS:
1. Mecto (BpeMﬂ) BBITIOJIHCHUSA 3aJaHUS: 3aIaHUC BBIIIOJIHACTCA B ayJAUTOPHUU BO BpEMHA

3aHATHA.
2. MakcuMansHOE BpCMs BBIIIOJIHCHUA 3aJIlaHHA: 2 yaca.
3. BBl MOkeTe BOCIIOJIB30BaTHCS KOHCIIEKTOM J'IeKLIPIfI, y‘{e6HI/IKOM.

IIpakTH4eckoe 3aHATHE
H3y4yenue 3axoHa COXpaHEeHHs UMITYJIbCA.
Ieb: 3aKpenuTh 3HaHUS 110 U3YYEHHOU TEME.

3aKoH COXpaHCHUA HMITYJIbCa I_[CJ'ICCOO6p33HO MNPUMCHATH JJId pCHICHUA TEX 3a/la4, B KOTOPBIX
Tp66yeTc;1 ONpCACIIUTL CKOPOCTh, 4 HC CUJIIY U YCKOPCHUC.

TexcT 3aganus



3aganue 1. Ha mmardopmy maccoit 500 Kr, ABFIKYIIYIOCS MO TOPH3OHTAIBLHOMY IYTH CO
ckopoctsio 0,2 M/c, Hacemanu 100 kr medns. Kakoii crana ckopocTs miarhopmbi?

3ananue 2. HenonsmkHelii Baron Maccoii 2-10* kr cuennsercs ¢ nnardopmoii Maccoit 3-10% kr.
Jo crenku ruargopma umena ckopocts 1 M/c. KakoBa ckopocTs BaroHa u miaTgopmsl Iociie uxX
cuenku?

3apanme 3. Ha mot, maccoit 100 kr, umeromuii ckopocts 1 M/c, HampaBJIeHHYIO BJIOJb Oepera,
MpBITaeT YenoBek Maccoi 50 kr co ckopocThio 1,5 M/c, mepneHaukyisspHo oepery. Kakoii Oymer
00I1ast CKOPOCTH TUIOTA M YEJIOBEKa?

YciaoBus BbINOJIHECHUS 32 IAHHUA:
1. MecTo (BpeMms) BHIIOJTHEHUS 33/1aHUS: 3a/JaHUE BBINIOJIHIETCA B ayJUTOPUH BO BpEMs

3aHSTHSL.
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3aaHusl: 24Jaca.
3. Bl MOkeTe BOCI0JIb30BAThCS KOHCIEKTOM JIEKINN, yIEOHUKOM.

PA3JIEJI 2. OcHOBBI MOJIEKYJ/JISIPHON PU3HKH.
IIpakTHYeckoe 3aHATHE NPOPECCHOHATBHONW HANIPABJIEHHOCTH
CMayuBaHue U KAMMJLISIPHOCTD

Iean: ncciaenoBaHmue HEKOTOPHIX OCOOCHHOCTEH CMAaYMBaHUSI U HE CMauyHUBaHMSI, KATUJUISIPHBIX
SIBJICHUM.
OcHoBHAA YaCTh

I1. SIBj1eHne cMaYuBaHUs - HECMAYMBaHMS.
MBI IPUBBIKIIA, YTO YEPHIJIA XOPOIIO BIUTHIBAIOTCS B OymMary, HaC He yIAHMBIISET, YTO BOJA
XOPOIIIO MPOMUTHIBAET TKaHb. TaK MPOUCXOIUT MOTOMY, YTO 3TH JKUJKOCTH XOPOIIO CMaYHBAIOT
OO0JIBIIMHCTBO MpeaMeToB. Ho Boaa, kK mpuMepy, He CMayrBaceT )KUPHbBIE MOBEPXHOCTH. B yem
MPUYMHA SBJICHUS CMAYHBaHUS?
B3sutn 1Ba mpeqMeTHBIX CTEKIIBIIIKA OT MUKpOCKOMa. [loBepXHOCTh OJJHOTO ObLIIa YUCTOM, a
MMOBEPXHOCTH JIPYroro MOKPHLIN apaduHoM (HaTépiu 00 Hero cBeuky). Habpanu B mumerky
BOJIbI M KAITHYJIM TI0 HECKOJIbKY KaIleJib Ha MIOBEPXHOCTh KAXKIOTO CTEKIIBIIIKA.
Ha moBepXHOCTH YKCTOTO CTEKIIBIIIKA KaIUIsl PACTEKIIACh, TaK KaK BOJ]a CMAa4YHUBAET MMOBEPXHOCTD
YHCTOTO CTEKIIA.
Ha moBepxHOCTH, OKpBITOM NapaduHOM, Karuis uMeeT chepudeckyro Gopmy. Bona He
CMauuBacT MOBEPXHOCTh MapaduHa.
ToT dakT, 4To BOJa CTPEMUTCS 3aHITh KaK MOYXXHO OOJIBIIYIO TUIOIIAIb MOBEPXHOCTH CTEKIIA,
CBUJICTEIILCTBYET O 00JIee CHIIbHOM MPUTSHDKEHUH MOJICKYJT BOJIBI K MOJICKYJIAM CTEKJIa, YeM
MOJIEKYJ BOJIBI IPYT K APYTY.
BeiBoj. SIBieHne cMaunBaHUs — HE CMAaYMBaHUS OOBSCHSAETCS PA3IMYHBIM B3aMOJICHCTBUEM
MOJIEKYJ TeJa U KUAKOCTU. ECIIi MONIEKyIbI )KUKOCTH MPUTITUBAIOTCA K TETy CHIIbHEE, 4YeM
JPYT K OpYTY, TO Takas *KUAKOCTh CMAaUMBAET TeNO. Eciu ke MOJIeKybl )KUIKOCTH
MPUTITUBAIOTCS IPYT K IPYTY CHIIbHEE, YeM K Tely, TO )KHAKOCTh He OyJeT CMauyuBaTh JAHHOE
TeJo.

KaHHJIJIﬂpHLIe ABJICHUSA.
C saBICHHEM CMaYHMBaHHA-HECMAUYNBAHUSI OUYCHDb TECHO CBSI3aHO SBIICHHE KaluJJIApHOCTH.
ITo3nakomumMcs ¢ HUM Ha onbiTe. Eciu CTCKIIAHHYIO Tp}/6Ky OMMYCTUTH B Hally C BOI[Oﬁ, TO



BHYTPH TPYOKH BOJIa IMOJHUMETCS HAa HEKOTOPYIO BBICOTY. DTO SIBJICHUE MOABEMA HITH
OITYCKaHUS YPOBHS KHUAKOCTH B TOHKHUX TPYOKax IO CPaBHEHHIO C YPOBHEM >KUAKOCTH B
IIAUPOKOM COCYAC HA3BIBACTCA SABJICHUCM KAlIMJIJIAPHOCTH, a pr6KH JJIsL Ha6JIIOIIeHI/I$I 9TOTIO
SBJICHUS — KalWIIsIpaMH (Tped. "Kanuuryc" — BOJIOC).

KanmnspHeie siBIeHNs MOXKHO HAOMIOAaTh HE TOJIBKO B TPyOKax,

HO U B Y3KUX HICIIAX. Ecmu ONMYCTHUTH B BOAY ABC CTCKIIIHHBIC IIJIACTUHBI TAK, 4TOOBI MCKIAY
HUMHU O6pa3OBaJIaCI) y3Kad mejib, TO BOJa MEXKAY INIACTUHAMHA ITIOJHHUMETCA, 1 TCM BbILIC, YEM
OJIMKE OHU PACITIOJIOKCHBI.

BeiBoa. XKXuakxoctu, cMaunBaroiye MaTepua, 3 KOTOPOro CleNNaH Kanuuisip, Oyn1yT B HEM
MOJAHUMAThCS (BoJa M cTeki0). Yl Hao0opoT: KUAKOCTH, HE CMaYMBAIOLIUE KaWLIAp, OyAyT B
HEM OITycKaThCs (CTEKIIO M pTyTh). KpoMe Toro, BhICOTA MOAbEMa (OMyCKaHUs) HKUIKOCTH
3aBUCHUT OT TOJILIMHBI TPYOKH: UE€M TOHbIIE KalWILISAP, TEM OO0JIbIIE BBICOTA MOAHSTHS
(omyckaHus1) )KUJIKOCTH.

OObscHeHue SBICHUS KamWUIIPHOCTH. [I0CKOJIbKY CTEKIIO cMaunBaeTcsl BOJIOM, TO BOIU3U
MOBEPXHOCTH IUIACTUHOK WJIM TPYOKH BOJIHAsl IOBEPXHOCTH B cOCy/ie HCKpUBHUTCS. Boaa kak Obl
"mpuiibHET" K CTEKJIaM, MbITasCh "BIOI3TH" 1O HUM BBepX. Habmionanu, 4ro uCKpuBiIeHHE
BOJIHOM MOBEPXHOCTH MPOUCXOJUT KaK Ha BHEIIHEW, TAK U Ha BHYTPEHHEN CTOPOHE

m1acTUHOK. BeiBoa. IIpoBo/is SKCIIEpPUMEHTHI, MBI YBUEIHU CBS3b CMAUYMBaHUS M KAWL PHBIX
SIBIICHUH.

IIpumeHeHNe cMAYUBAHNS ¥ KANWJLISIPHBIX SIBJICHUI.

CvmayuBaHue
doTanus.
«Ilena Ha cmyx0e y uenmoBekay. K camoii uziee drmoTaruu nmpuBena He TEOPHS, a BHUMATEIHHOE
HaOmroAeHue cirydaitHoro ¢akta. B xonme XIX B. amepukanckas yanrenbHuia Kappu DBepcoH,
CTHpas 3aMacjeHHbIE MEIIKH, B KOTOPHIX XpaHWICA MEIHBIN KoTueaH, oOpaTuiia BHUMaHUE Ha
TO, YTO KPYIIUHKH KOJIYE€aHa BCILJIBIBAIOT C MBUILHOM MEHOMU. DTO U MOCIY>KUIO TOTYKOM K
pa3BUTHIO crioco0a GuoTauK. ITOT CIIOCOO MIMPOKO UCMHOJIb3YETCs B TOPHO-
METaJLTypruuecKOi MPOMBIIUIEHHOCTH JUIsl 000TalleHus Py, T.€. Uil YBEIUYCHUS
OTHOCHUTEJILHOTO COJEepKaHMs B HUX I[IEHHBIX cocTaBisitomuX. CymHOCTh (DJIOTAalluU COCTOUT B
cienymomeM. TOHKO u3MenbY€HHAs pyAa 3arpy»,aeTcsi B 4aH C BOJIOW U MaClIIHUCTBIMU
BEIIECTBAMU, KOTOPbIE CIIOCOOHBI 0OBOTAKMUBAThH YAaCTHUIIBI MTOJIE3HOTO MUHEpaia TOHYANUIICH
IJIEHKOM, HE cMaunBaeMoil BoJoil. CMech SHEPTUYHO MEPEMEIINBACTCS C BO3YXOM, TaK YTO
o0pa3yercss MHOKECTBO MENIbYaMIINX My3bIPEKOB — IieHa. [Ipu 3TOM YacTHIIBI TOJIE3HOTO
MUHepasa, 00auyéHHbIe B TOHKYIO MACISIHUCTYIO TUIEHKY, IPU COMIPUKOCHOBEHUHU C 000IOUKOM
BO3JIYLITHOTO My3bIpbKa MPUCTAIOT K HEH, MOBUCAIOT HA My3bIPhKE U BHIHOCATCS C HUM HaBepX,
KaK Ha BO3AYIITHOM HIapuke. YacTUIIbI ke MyCTOM MOPOIbl, He 00BOJIAKUBAEMbIE MACISIHUCTHIM
BEII[ECTBOM, HE MPUCTAIOT K 000JI0UKE W OCTAIOTCS B KUIKOCTU. B UTOre YacTHUIIBI MTOJIE3HOTO
MHHEpaja MOYTH BCE OKA3bIBAIOTCA B MIEHE HA MOBEPXHOCTHU KUJAKOCTH. [leHy cHuUMaroT n
HAMpPAaBJIAIOT Ha JalbHEUIIYI0 00paboTKy — AJIsl MOTy4eHUs TaK
Ha3bIBaEMOT0 KoHyenmpama. TexHruka GproTamyu mo3BOJISIET IPH HaJIeKAaIIeM Moa0ope
MIPUMEIINBAEMBIX KHUAKOCTEH OTAENUTh TPeOyeMbIil MOIEe3HBbI MUHEPAT OT IMYCTOU MOPOIBI
m000T0 cocTaBa.
SIBneHue cMaynBaHMs — HE CMauMBaHUs 9acTO BCTPEYAETCs B MpHUpoae U ObITy. Hampumep,
BOJIOTUIABAIOIIUE NITUIBI CMA3bIBAIOT MEPhS KUPOM, BBIICISIONIMMCS U3 CHEIUAIbHBIX JKeJle3
(BHYTpEHHUX OpraHoB NTHUIlEI). Bosia HE cMauMBaeT XUp U, IOITOMY, MEPb OCTAIOTCS CYXUMH
Jake TIpH HBIpsiHAY (TIOCTIoBHIIA "Kak ¢ Tycs Boja"). biaromaps sBIeHHIO cMauyuBaHHS MbI
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MO>KEM BBITHPATHCS MOJOTEHIIAMHU, MBITh ITOCYy, CTHpaTh Oenbe. brarogapst sBieHHIO
HECMAYMBAaHU Mbl MOKEM XOJUTH O] 30HTAMM U B IUIAIIAX, HE IPOMOKAIOLIUX IO JOKIEM.
HekoTopsie )UBOTHBIE, OOUTAOIIKE B BOJIE, HO HE UMEIOIINE Ka0ep, MOABEIIMBAIOTCS CHU3Y K
IIOBEPXHOCTHOM IIJIEHKE BOJIBI C IOMOILBIO HE CMAUYMBAIOIINXCS IIETUHOK, OKPYKAOLIUX UX
Oprasbl JAbIXaHUSA. DTUM IPUEMOM «IIOJIb3YIOTCS» JINYMHKU KOMapoB (B TOM UHCIE U
MaJISIpUNHBIX).
[epbst 1 MyX BOJOTUIABAIOMIMX MITHI] BCET1a OOMIBHO CMa3aHbl )KUPOBBIMHU BBIJCIICHUSIMU
0COOBIX JKeJE3, YTO OOBACHSIET UX HEMPOMOKAEMOCTh. TOJICTHIN CIIOH BO3/1yXa, 3aKIIFOYEHHBIH
MEKy IIEpbIMH YTKHA U HE BBITECHIEMBIA OTTYyJa BOJOU, HE TOJIBKO 3aIIUINAET YTKY OT IIOTEPU
TEIUIa, HO ¥ YPE3BbIYaiiHO YBEIMYMBACT 3aI1ac ILUIaBY4eCTH, JEUCTBYs IOAOOHO ClIacaTeIbHOMY
HOsCY.
BockooOpa3Hblif HaNET Ha JTUCTHSIX MPEMATCTBYET 3aAJIMBAHUIO TaK HA3bIBAEMBIX YCTHHI], KOTOPOE
MOTJI0 OBl MPUBECTH K HAPYIIEHUIO MPAaBUIBLHOTO JbIXaHUs pacTeHui. Hanmnunewm toro xe
BOCKOBOT'0O HaJI€Ta 00BSICHAETCS BOJOHEIIPOHUIIAEMOCTh COJIOMEHHON KPOBJIM, CTOI'a CEHA U T.[.
Kanuniisipabie siBjeHust
KanunnsipHele siBieHUs UTparoT O0JIBIIYIO POJIb B IPUPOJAE U TEXHUKE. MHOXKECTBO
MeJIbYallInX KalWUIIpOB UMEETCS B pacTEHUAX. B IepeBpAX MO KanuisipaM Biiara U3 MO4BbI
MTOJAHUMAETCS 10 BEPILIUH JIEPEBLEB, Tl Uepe3 JHUCThA Ucnapsercs B atMocdepy. B mouse
MMEIOTCS KalIWIISAPBI, KOTOPBIE TEM YXK€E, 4YeEM IUIOTHEEe NTouBa. Bosia 1o 3TuM Kanusuisipam
MOJAHUMAETCS 10 IOBEPXHOCTH U OBICTPO UCHAPSIETCs, a 3eMJIsl CTAHOBUTCS CyXOol. PaHHss
BECEHHSIS BCIIAIIKA 3€MJIM Pa3pylIaeT KalWUIAPHI, T. €. COXpaHsAeT NOAINOYBEHHYIO Bary u
YBEIIMYUBAET YpOXKaH.
B TexHHMKE KanWIISpHbIE SBJICHUS UMEIOT OTPOMHOE 3HAa4€HHE, HAIIPUMED, B ITPOLECCax CYHIKU
KalIAJUIAPHO-TIOPUCTBIX TEJI U T. . boJIbIIOE 3HaYCHUE KalWIISIPHBIC SIBICHUS UMEIOT B
cTpoutenbHOM Jene. Harmpumep, 4To0bl KUpIMUYHAs CTEHA HE ChIpena, MEXKIY
(GyHIaMEHTOM JJOMa M CTEHOH JIeNaloT NPOKIAJKy U3 BEIIECTBA, B KOTOPOM HET KanwuIsipos. B
OyMa)KHOW MPOMBIIIJICHHOCTH IPUXOAUTCS YUUTBIBATh KaIWJIISIPHOCTD IIPU U3TOTOBJIEHUHU
pa3nuyHbIX cOpTOB Oymaru. Hanmpumep, nmpu U3roToBICHUN NHCUYeH Oymaru ee mponUThIBAIOT
CIeLUaIbHBIM COCTABOM, 3aKyIIOPHUBAIOLIUM KaWUIAPbL. B ObITY KanWUIsIpHbIE SIBJICHUS
UCIOJb3YIOT B QUTUIIAX, B IPOMOKATEIbHOM OyMare, B IephbsAX Ul NOJa4d YEPHUI U T. II.
«KanunnspHele BICHUS B PACTUTEILHOM MHUpe». OCHOBHOM MOTPEOISAIOIINI BIIary OpraH, ruie
IIOCTOSIHHO HY’KHA BOJia, B TOM 4HMCII€e U1 JOTOCHHTE3A, — 3TO JIUCT, PACHOI0KEHHBIN AaJI€KO OT
KopHA. Kpome Toro, 1McT OKpyKEH BO3yXOM, KOTOPBII 4aCTO «OTHUMAET» Yy HEr0 BOY, YTOOBI
«HACBITUTHCS» BOASHBIMU IapaMu. Bo3HMKaeT IpOTUBOpEYHE: JIUCTY BOJA HY)KHA IIOCTOSIHHO,
HO OH €€ BCE BpeMsl TepsIeT, a KOPEHb IOCTOSTHHO UMEET BOJY B M30bITKE, XOTS HE IIPOYb OT Heé
n30aBuThCA. Pemenne 3Toit nmpo6iieMbl OUEBUIHO: HAJI0 IIepeKadyaTh U30bITOK BOJIbI U3 KOPHS B
mucTha. Poib Takoro BogonpoBoga OepeT Ha ceds crebenb. OH J0CTaBIsAeT BOAY K JIUCTHSIM IO
CIeLUAIbHBIM TPYOOUKaM — KanujuisipaM. Y MOKPHITOCEMEHHBIX OHU CaMble COBEPILLICHHbIE U
IIPEJCTABIAIOT cOO0H JUTMHHBIE (B POCT CAMOTO PACcTEHMsI) MOJIbIE COCYbI, CTEHKH KOTOPBIX
BBICTJIAHBI LIEJUIFOJIO301 U IMTHUHOM...
«KpoBeHocHbIe cocyipl». Be€ Teno npoHU3bIBalOT KPOBEHOCHBIE cocybl. 1o cTpoeHnto onn
HEOJMHAKOBBI. APTEpUHU — 3TO COCYBI, IO KOTOPBIM JBMXKETCS KPOBB OT cepana. OHU UMEIOT
IIJIOTHBIE YIIPYTHE DJIACTUYHBIE CTEHKH, B COCTaB KOTOPBIX BXOAAT I'JIaJKUE MBILIIIBI.
Coxparasich, ceplie BEIOpachIBaeT B apTepUI0 KPOBb MO 00JIbIINM JaBieHueM. biaaronaps
IIJIOTHOCTHU U YIIPYTOCTU CTEHKU apTEPUU BBIAECPKUBAIOT OTO JABJICHUE U PACTATUBAIOTCS.
KpymnHble aprepun 1o Mepe yaajueHus oT cepaua BeTBATcs. CaMble MEIKUE apTepUH
pacragaroTcs Ha ToHUalmme kanuusapbl. X cTeHKH 00pa30BaHbl OJHUM CIIOEM IUIOCKHX
kJ1eTOK. CKBO3b CTEHKH KallWJUIIPOB BEIIECTBA, PACTBOPEHHBIE B IJIa3M€ KPOBH, IIPOXOIAT B
TKaHEBYIO KUJKOCTh, & U3 HE€ MONaAaroT B KIETKHU. [IpoayKThI )KU3HEAECATEIBHOCTH KIIETOK
IIPOHUKAIOT CKBO3b CTCHKHU KAIWJIJIIPOB U3 TKAHEBOW KUJKOCTU B KpOBb. B opranusme ueinoBeka
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npumepHo 150 mumuap0B KanwuisipoB. Eciiu Bce KanWLIsipbl BBITSHYTH B OJHY JIMHUIO, TO €10
MO>KHO OIIOsicaTh 36MHOM 11ap IO 3KBATOPY JiBa € MIOJIOBUHOM pa3a. KpoBb U3 KanuuisipoB
coOHMpaeTcs B BEHBI — COCY/IbI, IO KOTOPBIM KPOBB JBIXKETCS K cepaly. JlaBieHne B BeHax
HEBEJIMKO, CTEHKU UX TOHBILIE CTEHOK apTepUil.

«KanwnsipHble siBIeHUS B IPUPOAe». BOIBIIMHCTBO pacTUTENBHBIX U )KUBOTHBIX TKaHEH
IIPOHU3AaHO TPOMA/IHBIM YHCJIOM KallMJUIPHBIX COCYJ0B. B kanmisipax npoucxoasT OCHOBHbIE
IIPOLIECCHI, CBA3AHHBIE C JIBIXaHUEM U MUTAaHUEM OpraHu3Ma, BCS CI0KHEHUIIas XUMHUS KUZHU
TECHO cBsi3aHa ¢ ¢ y3nOHHBIMU siBIeHUAMH. CTBOJIBI JIEPEBHEB, BETBH U CTEOJIM pacTEHUI
MPOHU3aHBI OTPOMHBIM YHCIIOM KallMJUIIPHBIX TPYOOUEK, MO0 KOTOPHIM IMHUTATEIbHBIE BEIECTBA
MIOJAHUMAIOTCS IO CAaMBIX BEPXHUX JUCTOUKOB. KOopHeBas cucremMa pacTeHU OKaHUYMBAETCS
TOHYAWIIUMHU HUTAMU-KanuuisipaMu. M cama nousa, HICTOYHMK MUTAHUS U1 KOPHSI, MOKET
OBITh IIPEJICTABJIEHA KaK COBOKYITHOCTh KaIMJUIIPHBIX TPYOOUEK, [0 KOTOPBIM B 3aBUCUMOCTH OT
CTPYKTYpBI U 00pabOTKH ObICTpEE UM MEUIEHHEE IIOIHUMAETCS] K IOBEPXHOCTH BOJIA C
pacTBOpEHHBIMU B HEH BellecTBaMU. BbicoTa mobéMa )KUIKOCTH B KaMUJUISIpax TeM OOJIblIIE,
4yeM MeHblle ero nuametp. [loatomy, s coxpaHeHus Biaru NouBy HaJl0 IEpeKanbIBaTh, a Jyis
OCYILIEHUSI — YTPaMOOBBIBATb.

YcioBus BbINOJHEHHS 32IaHUS

1. Mecto (Bpems1) BBITIOJTHEHUS 3a/IaHUS: 3a]JaHUE BBITIOJHICTCS B ayJUTOPUHA BO BpeMs
3aHATHS.

2. MakcuManpHOE BpeMsl BBITIOJTHCHUS 3aJIaHuUs: 2 Jaca.

3. Bel MOeTe BOCTIOJIB30BaThCSI KOHCIIEKTOM JICKIHH, YI€OHUKOM.

IIpakTHyecKoe 3aHATHE PO ecCHOHATBLHOM HANIPABJEHHOCTH
HN3MepeHue BJIAKHOCTH BO31yXa.
eab: HAYyYUTh TPUMEHSTH MMOJTYYECHHBIE 3HAHUS HA TTPAKTUKE.

1. Myka XpaHuTCs B IOMEIIEHUU C OTHOCUTEIHHOMN BIaKHOCTBIO 80%, MpH 3TOM ee
paBHOBECHAs BIAXHOCTh cocTaBisieT 15,8%. Kak nzamenurcs macca 500 kr Myku, eciu ee
IIOMECTHUTH B IIOMEIICHUE C OTHOCHTEIIFHOM BIIAXKHOCTHIO 75%?

2. Kakue nzmenenust npouszoitayt ¢ 200 Kr rmeyeHbs, €CiIi ero MEPEHECIH U3 TIOMEIIESHUS ¢
OTHOCUTEIBHON BIaXXHOCTHIO 70% Ha CKJIaJ ¢ OTHOCUTEIBHOH BIaXXHOCTHIO 80 %?

3. YT1pom temmeparypa Ha ckiaje Obuia 10 C npu otHOocuTenbHOU BaaxkHoct 80 %. B
TeYeHUU AHs Temneparypa nossicuiiach 10 15 %. KAKOBA OTHOCUTEJIBHASA
BJIAXKHOCTDB BO31YXA IIOCIJIE IIOBBIINEHW A TEMIIEPATYPBI?

4. Ha ckiane xpanutcs 800 Kr rmeueHbs ¢ BIaXKHOCTBIO 8,3 %. OTHOCHUTEIbHAS BIIAYKHOCTh
nossicwiiack ¢ 70 % no 80 %. Kak kak n3MeHeHrEe BIIaXKHOCTH OTPA3UTCS HAa KaueCTBE
TICYCHbS?

KoHTpoJsibHbIE BONIPOCHI:
1. HazoBute moka3aTenu BIAKHOCTH BO3IyXa.
Jaiite onpenenenus aOCOMOTHON U OTHOCUTENHHON BIIaXKHOCTH BO3AyXa.
B kakoe BpeMsi CyTOK ciielyeT IpOBETpUBATh CKIa/, IA€ XPAHUTCS caxap U nouemy?
B xakoe BpeMsi rojia OTHOCHUTEJIbHAS BIAKHOCTh BCET/Aa BhIIIE?
Kaxk Ha3biBaeTcs Temneparypa Bo3ayxa, Ipu KOTOPOI HaXOASIIMIICS B BO3IyXe Nap
HaYMHAET KOHJAECHCUPOBATHCS ?
6. C mOMOIIBIO ICHXPOMETPUUYECKOH TaOIUIIBI OMIPEIETUTE BIAXKHOCTH BO3/yXa B
MIOMEILIEHNH, €CIIU TI0Ka3aTelb cyxoro repmomMerpa 24 C, a Bnaxknoro 20 C?
7. YcjaoBHS BBINOJHEHHS 32IaHNS:

o1k Wi
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8. 1. Mecro (BpeMmsi) BBIIIOJIHEHHS 3aJaHHS: 3aJaHUE BBITIOJIHACTCS B ayAUTOPUHU BO BpeMs
3aHATHS.

9. 2. MakcumaibHOE BpeMsl BBITIOJIHEHUS 3a1anus: 1 gac.

10. 3. Bl MOkeTe BOCTIOIb30BATHCS KOHCIIEKTOM JICKIUH, y4eOHUKOM.

IIpakTH4yeckoe 3augTve npodeccuoHAJILHOH HAIIPABJICHHOCTH
Pemenne 3apau: «MoJiekyJasipHas pU3MKA U TEPMOAUHAMHUKA.

ean:

3aganue 2. Kak M3MEHMTCS BHYTPEHHSS SHEPrusi OJHOATOMHOIO rasa, €ClId €ro JaBJICHHE
yBeJIMUYUTCS B 3 pa3a, a 00beM yMEHBIIUTCS B 2 paza?

Bapanme 3. a3, naxoxsimuiics non nasnenreM p=10°Tla, n306apHO pacHIMpsAETCs, COBEPIIUB
paboty A=25]1x. Hackonbko yBenuuutcst o0bem raza?

3ananue 4. TepmommHamuyeckod cucteme nepenano koiumdectBo TterioTel 200 Jhk. Kax
M3MEHUJIACh BHYTPEHHSSI DHEPTUSI CUCTEMBI, €CITM TIPH 3TOM OHa coBepiuia padoty 400 Jx?

3aganue S. [lonoxuTenbHa WK OTPULIATENIBHA v A 2
pabota rasa mpu npomeccax 1-2, 2-3, 3-1?
[TomyuaeT ra3 wim OTAAeT TEIJIOTY B KaKJIOM
W3 ATUX MPOLIECCOB?

1 3
ol.’ T)

7]
3ananue6. B pezepByape nHaxoautes 20 kr azora npu temmneparype 300 K u naBinenuun 107 115,
Uewmy paBeH 00beM pesepByapa? OTBET BBIpa3UTe B KyOMYECKUX METPaxX U OKPYTIUTE C
TOYHOCTBIO J0 AECATHIX.

3aganue 7. VeanbHas TersoBas MalinHa paboTaet o mukity KapHo, coBepiuas 3a 0MH UK
pabory 2 kJ[x. KommuecTBo TernoTsr 6 k/[ paGodee Teno IBUraress MoJiydaeT 3a OJIUH UK
OT Harpesaredsi, Temmneparypa kotoporo 217 °C. Temneparypa XoJI0IuIbHAKA paBHA (OTBET
OKPYTJIUTE JI0 1IEJIbIX)

3ananue 8. Tect mo Teopuu

1. Kak Ha3bIBaloTCsl siBJIeHHs], 00yCJIOBJIeHHbIE H3MEHEHHEM TeMIepaTypbl Teja?

a) 2JIEKTpUYECKUE, 0) TEIUIOBHIC, B) MArHUTHBIC, T') MEXaHHUYECKHE.

2.ITocTaBbTe haMUIUM YUeHbIX, BHECIINX BKJIaa B pa3Butue MKT, B Toi
MOCJIeI0BATEIbHOCTH, B KAKOH Bbl 3HAKOMUWJINCH C HX OTKPBITHSMH HA YPOKaX (Ppu3nKu.
1. A.OiHmTeiH. 2. P.bpoyn. 3. M.B.Jlomonocos. 4. A.ABoraapo.

3. Temneparypa T Ha3bIBaeTcs
a) HyneBo#, 0) abCOMIOTHON (TEPMOTUHAMUYECKON), B) IPEEIBbHOM, ') KOHEUHOM.

4.Ipouecc B TeNI0W30TMPOBAHHON CHCTeMe HA3BIBAIOT

a) anuabaTHbIM, 0) H300apHEIM,
B) U30TEPMUUYECKUM, T') H30XOPHBIM.
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5. KosimuecTBO BellecTBa, Cojiepakaliee CTOJbKO 2Ke MOJIEKYJI, CKOJbKO aToMOB B (0,012 kr
yrjiepoja, Ha3bIBaAKT
a) MoJjieM, 0) aTOMHOI Maccoi, B) MOJICKYJISIPHOM MacCoH, T') 4ucioM ABorajipo.

6.3nauenne Temnepartypsbl no mkaJje KeabBuHa onpenessiercs no gpopmy.ie.
a) T=1-273,0) T=273t,B) T=1¢ + 273,1) T= 273 - t.

7.YHuBepcajbHas ra3oBasi IOCTOSTHHAsI paBHA
a) 8,31 JIx/K; 6) 8,31 Jlx/(moms * K); B) 3,81 mons/JIx,; 1) 8,13 Ix/(Monb * K).

8.Uemy paBHa nocrossHHas boabumana?
a) 1,3 * 102 kr/mons, 6) 1,38 *10% K/JTx, B) 1,38 * Ix/K,r) 1,3 * 10-12 Momb/kT.

9.Kakoe BbIpaxeHHe cOOTBeTCTBYyeT 3aKkoHy boiiiss — Mapuorra?
a) = const; 6) pV=const ; B) = const ; ) pT= const

10.0OcnoBHoOe ypaBHenue MKT rasza umeer Bua

2 1 o
a) p=-§nm(,, 6) p=—3—nm0£’2,

3 3
B) pzakT, r p=-2—m[,n.

11. YpaBHeHHe COCTOSTHHS H1€aTbHOI0 ra3a uMeeT B
a) RV=pmT; 6) pV=; B) VT=mR; r) pV=RT

12.Kakas ¢popmyJia xapakTepu3yeT CPEeIHIOI0 KBAJPATHYHYI0 CKOPOCTH MOJIEKYJI ra3a?

4 F=3kT, 6) 7= 3kT ,
m, v mg
3m, dkT

=
Il

B) D= ]

)

13. BHyTpeHHsIs1 HePrusi 0THOATOMHOI'0 M/1€aJIbHOI0 I'a3a paBHa
a)R;0)RT;B)RT;RT

14. TepmoanHammn4eckasi cucremMa copepuiaer padory. Kakas ¢popmysia Boipakaet nepBblii

3aKOH TePMOANHAMUKH B 3TOM cJryyae?
a)0)A=pdV;B)Q=A-1) Q=

15.KI1/] TenuioBoro asurareJs onpeaessiercst mo ¢popmy.ie.
a)-100% 0) B)-100%

r) -100%

3aganue 9. [Ipu Temnepatype —23 °C japnenue rasa B 6amione pasHo 1,8 Mlla. Eciu
naBiieHue B 6ayutoHe npesblimaeT 2 MIla, aBTomMatnyeckuii KiarnaH OTKPBIBAETCS U BBIITYCKAET
qacTh ra3a. CKOJIbKO MPOLIEHTOB T'a3a BEIMJIET U3 OasioHa, €ClIi TeMIepaTypa B IOMEIIEHUH

MOJIHUMETCS JI0 27 °Cy
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3aganme 10. Hax rasom Obuia coBepuiena padora 55 /I, Ipu 3TOM €ro BHYTPEHHSISI SHEPTHsI
yBenuumiiack Ha 15 Jx. [omyunn wim otaan temio ra3 B 3ToM mpoiecce? Kakoe uMeHHo
KOJIMYECTBO TETUIOTHI?

YcioBusA BbINOJHEHUS 3a1aHUS

1. MecTo (BpeMmsi) BHIIOJHEHUS 3aJaHUS: 3a/IaHUE BBITIOJIHSIETCA B ayJJUTOPUU BO BpPEMSI
3aHATHUS.

2. MakcumManbHOE BpeMsi BBITIOJHEHUS 3aaHus: 3 Jac.

3. Bl MOkeTe BOCTIOIB30BATHCS KOHCIIEKTOM JICKIINH, Y4EOHUKOM.

PA3EJI 3. DaexkTpoauHaMuKa.

IIpakTHyeckoe 3aHATHE

B3aumopneiicTBue 3apsiKeHHbIX TeJl.
He.ﬂbt Hay‘-II/ITI)CSI HpI/IMeHSITI) TeOpeTI/I'-IeCKI/Ie 3HAHUA HJIA peHIeHI/ISI 3aaa4v.
TexcT 3aaauus

3apanme 1. Kak m3MeHUTCS cuia KyJOHOBCKOTO B3aUMOJCHMCTBHUS JBYX TOUYEUYHBIX 3apsJI0B B
BaKyyMme, €CIIM OTPULATEIbHBIA 3aps/l YBEJIUYUTh B 6 pa3, a MOJIOKUTEIbHBIA YMEHBIINUTH B 3
pasa, He MEHsIsl PACCTOSIHUE MEXKTy 3apsiiaMu?

3ananue 2. J/[Ba 0IlMHAKOBBIX IIApUKa HAXOAATCSA Ha pacctossHuu 40 cM Apyr oT apyra. 3apsn
ozHOTo M3 HEX 9-10° Ki1, a 3apsan npyroro -2-10° K. Illapuky IpHBENN B CONPHKOCHOBEHHE H
BHOBb pa3/IBUHYJM Ha Takoe ke paccrosiHue. Haiiaure cuibl MX B3aUMOJEHCTBUS 10 M HOCTE
COTPUKOCHOBEHHS.

3ananue 3. /[Ba pa3sHOMMEHHBIX 3apsazia +3q U -2q HAXOAATCS Ha PACCTOSIHUU 5 METPOB JIPYT OT
npyra. Omnpenenute pe3ylbTHPYIONIYIO HANpsHKEHHOCTh M MOTEHIHal B TOYke A (Ha JIMHUU
MEeXIY 3apsaaamMu), yIaIeHHOHN OT MOJIOKUTEIBHOTO 3apsiia Ha 2 MEeTpa, a OT OTPULIATEIBHOTO —
Ha 3 MeTpa.

3aganue 4. [loTeHuan 3MEKTPOCTATHYECKOTO TOJS BO3pACTaeT B HAIIPABICHUU CHHU3Y BBEpX.
Kak nanpasien BekTop HanpsbkeHHOCTH? Vcnonb3yiiTe rpaduyeckyro HHTEPIPETAIUIO.

3aganue 5. Pa3HOCTh MOTEHIIMANIOB MEX/y TOUKAMHU, JISKAIIUMH HA OJHOW CHIJIOBOM JIMHHUM Ha
paccrositnuu 3 cM paBeH 120B. Haiinure HanpsHKeHHOCTD 3JIEKTPOCTATHYECKOTO T0JIS, €CJIU T10JIe
OJIHOPOJTHOE.

3aganne 6. B HanpapieHHOM BEPTUKAILHO BHU3 OJHOPOIHOM MOJIE C HAMPSKEHHOCTHIO 1,3-10°
B/M kanenbka skuakoct Maccoit 2-10° r okasanacek B paBHoBecuu. HaiiuTe 3aps Kanenbky u
YHUCII0 U30BITOYHBIX AJIEKTPOHOB Ha HEH.

YciaoBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBITIOJIHCHUA 3a/IaHUS: 3aIAHUC BBITIOJHACTCA B ayJUTOPHUH BO BPEMS
3aHATUA.

2. MakcuManbHOE BPCEMs BBITIOJIHCHUS 3aJaHUA: 2 yaca.
3. Bol MO3keTe BOCIIOJIB30BaThCI KOHCICKTOM nexunﬁ, y‘-IC6HI/IKOM.
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IIpakTHyeckoe 3aHATHE NPOdeCCHOHATBLHOH HAIIPABJIEHHOCTH
3akon Oma AJIsl yYacTKa uenu
He.]'lb: 3aKpCIUTh 3HAHUSA 110 TCMC 3akon Oma I ydaCTKa LCIIH.

Bapuant 1
1. Jlaiite ompeneneHue AIEKTPUIECKOTO TOKa.

2. Yem otnmuaercs IBMKEHUE 3apsSHKCHHBIX YACTHIl B NMPOBOJHUKE B OTCYTCTBHE U
IPY HAJIMYUU BHEITHETO JIEKTPHYECKOTO MOJIS.
3. Hanmmmure Gopmyny A HAXOKACHUS CHIIBI TOKA.

&

B kakux eqMHALIAX U3MEPSIIOT HAMIPSHKEHHUE DIIEKTPUIECKOTO TS ?

5. Onextpuyeckuil oOorpeBaTenb, UMerOUUi conpotuBieHne44 Owm, BKIIOYEH B
cetb ¢ HampspbkeHneM220 B. Hailigutre cuiy Toka, HpoOTEKarollero 4epes
oborpeBaTeb.

6. Kaxkoit 3aps npoiizer depe3 MomepevyHoe CEYCHHUEe MPOBOJHUKA 3a | MUH, eciiu
cuJia TOKa B IPOBOJTHUKE 2 A?

7. KakoBa cuia ToKa B pe3uUCTOpE, €CiH ero conpoTuBieHre 12 OM, a HampsDKeHHe
Ha Hem 120 B?

8. ComnpotuBiienne mpoBojauka 6 Om, a cmia Toka B HeM 0,2 A. Ompenenure

HanpsDKEHUE Ha KOHIIaX MPOBOIHUKA.

Bapuanr 2
1. Tlpu Kakux yCIOBUSX BOSHHUKAET DJICKTPUUECKUMA TOK?

2. Tlouemy nBmKeHHE 3apsDKEHHBIX YacTUIl B TPOBOJHUKE B OTCYTCTBHE
BHEIITHEr0 3JIEKTPUUECKOT0 MOJIS BJSETCS XaOTUYECKUM?
3. Tlo xakoii popMysie MOJHO HAUTH COMTPOTUBIICHHUE MTPOBOTHUKA?
4. B xakux eAMHUIAX U3MEPSIOT CHITy TOKA MPOBOIHUKA?
5. CKOJbKO 3JIEKTPOHOB MPOXOJAUT Yepe3 CIHUpajb JaMIlbl HaKaTuBaHus 3a |
C IIpHU cuJie TOKa B jamiie 1,6 A?
6. HaiiguTe compoTHBIICHHE PE3WCTOpa €CIW MpH HampspkeHuu 6 B cuia
TOKa B pe3UCTOpE 2 MKA.
7. OmnpenenuTte CONPOTUBIICHHUE MPOBOJJHMKA, €CIIM MpH HampsbkeHuu 110 B
CHJIa ToKa B HeM 2 A.
8. Uemy paBHa cuiia TOKa B 3JIEKTPUUECKOH JlaMIle KapMaHHOTO (hoHaps,
€CJIM CONPOTHUBIJICHNE HUTH Hakamna 16,6 OM u naMmna noakiIrovYeHa K
Oarapelike HanpspkeHueM 2,5 B?
Yc/ioBUS BbINOJHEHUS 32/1aHNU:
1. Mecto (BpeMsi) BBITIOJTHEHHS 3a/1aHUs: 3a/JaHUE BBITIOJIHAETCSA B ayAUTOPHH BO BpeMs
3aHSTHSL.

2. MakcuManbHOE BPEMs BBITNIOJIHCHUA 3aJaHU: 1 gac.
3. Bbl MO3keTe BOCIIOJIB30BaThCI KOHCIEKTOM JICKIIUH.

IIpakTHYecKoOe 3aHATHE
Cuna AmMnepa
Hean: 3aKkpenuTh 3HaHUS 110 TeME cuiaa AMnepa.
1 Yewm, cornacHo rumnote3e Amrepa, BbI3BaH 3¢MHOW MarHeTu3m?

2 B uyewm coctouT XapakTepHast 0COOCHHOCTb JIMHUI MarHUTHOW MHTYKIIUN?
3 Cdopmynupyiite 3akoH AMrepa. 3alUIIUTe €r0 MaTEMaTHYECKOE BhIPAKEHUE.
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4 Kak onpenensiercs HarpaBieHue cuiibl Amnepa. ChopmynupyiTe IpaBuiio JIEBOH
PYKH.

5 B kakux enmHunax u3Mepsaercs MarHuTHas MHAYKLINS?

6 IIpsiMoit MpOBOAHMK JUTMHOHM 15 ¢M mOMeIIeH B OJJHOPOJHOE MAarHUTHOE IOJIE C
unaykuuen 0,4 Tn, HanpaBJIeHHONW NEPHEHIUKYIISIPHO HalpaBieHUo Toka. Cuiia
TOKa, MPOTEKAIOIIEro IO MPOBOJHUKY, paBHa 6 A. Hailnute cuiy Amnepa,
JICMCTBYIOUYIO Ha IIPOBOJIHUK.

7 IlpoBomnuk mHON 20 cM pacnoyioxkeH ropusoHtanbHo. Cuna Toka B
npoBogHUKe 1 A. ¢ KakoWl CWIONW W B KakOM HalpaBlIeHUW JEHCTBYET Ha
MIPOBOJHUK OJHOPOJHOE MarHutHoe mnoiie ¢ uuaykuued 0,1 Tn, HampaBiieHHOM
oz yriom 30°

YcioBus BbINOJHEHUS 32aHUS

1. Mecto (Bpemsi) BBITIOJHEHUS 3a/IaHUS: 3a]JaHUE BBITIOJIHICTCS B ayJUTOPUU BO BpeMs
3aHATHS.

2. MakcuMasibHO€ BpeMs BBINIOJIHEHUS 3a1aHus: 1 yac.

3. BrI MOK€eTe BOCITOJIE30BATHLCSI KOHCIIEKTOM JIEKITUH.

IIpakTHYeckoe 3aHATHE
Cuaa Jlopenua

Ieab: 3akpenuTh 3HaHUs 10 Teme cuia Jlopenia.

ok whE

Kakum o6paszom, 3Has cuimy Amriepa, MOKHO HaiTu cuiny Jlopenma?
[aiite onpenenenue cuibl JlopeHna.
Kak onpenensercs nHanpapieHue cuiibl JIopeHiia ¢ MOMOIIbIO MTpaBuiia JIEBOU pyku?
ITo kaxoit popmyne Haxoautes cuna Jlopenna?
B kakux equHHMIIaAX U3MEPSAETCS MarHUTHAS UHITyKIUs?
WNuaykuust ofHOpOIHOTO MarHUTHOTO noJist paBHa 0,3 T coBnasaeT mo HapaBJIEHUIO C
OCBIO X. HailiuTe MOTyJ b U HalpaBieHue cuibl JlopeHna, AelcTByomel Ha TPOTOH,
JBIDKYIIHUICS B HATIPABJIGHUH OCH Y cO cKopocThio 5*108 m/c (3apsn npoTona pasen 1,6%10°
19 Ko).
Hcnonb3ys nansbie 3agauu Ne 6, HalaAUTE paanyc OKPYKHOCTH, 110 KOTOPOU JBUKETCS
MIPOTOH, a TAKXKE €ro MepPHOJ] OOpaIeHHs 10 ITON OKPYKHOCTH. (Macca MPOTOHA paBHA
1,67*102 xr).

Yc/i0BUS BbINOJHEHUS 32/1aHU:

1. MecTo (BpeMsi) BBITIOJTHEHHUS 3a/1aHUs: 3a/JaHUE BBITIOJIHAETCSA B ayAUTOPHH BO BpeMs

3aHATHA.
2. MakcuManbHOE BPEMs BBITNIOJIHCHUA 3aJaHU: 1 gac.
3. Bbl MO3keTe BOCIIOJIB30BaThCI KOHCIICKTOM HeKHHﬁ, y‘{e6HI/IKOM.

PA3JEJI 4. Kosiebanusi ¥ BOJIHBI.

IIpakTH4yeckoe 3aHsATHE

Pemenue 3agau: «Ynpyrue BoJHbI».

Iesb: HAYYUTHCS IPUMEHATH (GOPMYJIIBI VISl PELICHUS 3a/a4.
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8 Jloaka xavaeTrcs Ha BOJIHAX, PACIIPOCTPAHSIONINXCS CO CKOpocThio 4 m/c, u 3a 10
c coBepuraet 20 konebanuii. KakoBo paccTosiHue Mexay coCeTHUMH IPeOHIMU
BOJIH.

9 TonocoBble CBSI3KH MEBLIA, MOIOMIETO TEHOPOM (BBICOKUM MYKCKHUM T'OJIOCOM),
kostebmotest ¢ yactotoit ot 130 mo 520 'u. Onpenenure MaKCUMaIbHYIO U
MUHUMAaJIbHYIO JJIMHY U3J1y4aeMOi 3BYKOBOM BOJIHBI B BO3yxe. CKOpOCTh 3ByKa
B Bo3ayxe 330 m/c.

10 Ckopoctb 3ByKa B 300HUTE 2400 M/c, a B kupmmue — 3600 m/c. B xakom
BEIIECTBE 3ByKOBOMY CHTHAITy TpeOyeTcs OoJibliee BpeMs st
pactpoctpanenusi? Bo ckoibpko pasz?

11 PaccrosiHue Mex Ty OmrpKalmmMu TpeOHsIME BOJTH B Mope 6 M. Jloaka kavaercst
Ha BOJIHAX, PaCIPOCTPAHSIONIMXCS CO CKOPOCThIO 2 M/c. KakoBa yactoTa ymapoB
BOJIH O KOPITYC JIOJKU?

12 HaGmronmatens, HaXOAAIMUKCS Ha paccTossHUU 2 kKM 150 M OT HCTOYHMKA 3BYKa,
CIIBIIIUT 3BYK, IPUIIEIIIAN TI0 BO3AYXY, Ha 4,8 ¢ mo3aHee, 4eM 3ByK OT TOTO e
HWCTOYHHMKA, MPUIIEIINNA 10 Bosie. OnpenennuTe CKOpOoCTh 3ByKa B BOJE, €CITU
CKOpOCTh 3ByKa B BO3IlyXe paBHa 345 m/c.

13 OXOTHUK BBICTPENHII, HAXOSICh Ha paccTosiHuH 170 M OT JlecHOTO MaccuBa.
Yepes CKOIIBKO BPEMEHH TIOCIIE BBICTPENIa OXOTHHUK YCIIBIIIUT 9X0?

14 CxkopocTb 3ByKa B Bojie 1450 m/c. Ha kakoM pacCTOSTHUW HaXOATCs ONrpKanTe
TOYKH, COBEpIIAIOIINE KOJIeOaHns B IPOTHBOTIOIOKHBIX (ha3ax, eClIM 4acToTa
KoJsiebanuit pasHa 725 I'n?

Yc/10BUS BHINIOJIHEHUS 3a/1aHNUS:

1. MecTo (Bpemsi) BHITIOJTHEHUS 33/1aHUA: 3a/JaHUE BBITIOJIHIETCA B ayJAUTOPHH BO BpeMs
3aHSTHSL.

2. MakcumManbHO€ BpeMsl BBIIIOJIHEHUA 3aaHus: 1 yac.

3. Bbl MOkeTe BOCII0JIb30BaThCS KOHCIEKTOM JIEKIUH, y4EOHUKOM.

IIpakTH4YecKoe 3aHATHE
HN3yyeHue 3aKOHOB OTPaKEeHHUsI M NPEJIOMJIEHHS CBeTa

Hesab: 3aKpenuTh 3HaHUS 110 U3YYEHHBIM TEMaM.
TexcT 3aganus

3aganue 1. Yron Mexay NajalonuM JIy4OM U IUIOCKUM 3€pKajioM paBeH 380, Yemy Oyzer paBeH
yroJI MeXAY MaJalonuM U OTPaKEHHBIM JTydamu?

3aganue 2. Kak M3MEHHUTCS Yroia MexJIy NaJarollMM Ha IUIOCKOE 3€PKal0 U OTPaXKCHHBIM
JlydaMH TIPM yBETMYEHUH yriia najenus Ha 13°?

3ananme 3. Jlyuy cBeTa majaeTr Ha IUIOCKONApAJUICNBbHYIO CTEKISHHYIO IiacTuHy. Ha rpanune
paszena BO3AYX-CTEKJIO JIyd CBeTa HCIHBITHIBACT MPEJOMJICHHE U YacTUYHOE OTpaKEHHE.
Onpenenuts:

a) Yemy paBeH yroja MpeIOMJICHUS Jyda CBETa, €CIM Yrol MEXIY OTPaKEHHBIM H
TpesioMIeHHbIM Tydamu coctasnser 110°, a yron nagenus cocrasnser 45°;
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b) Uemy paBeH yroi majeHUs Jiyda CBETa, €CIM YroJl MEXKIy OTPAXKCHHBIM H

TIpeIoMIIEHHBIM Tydamu coctasiser 115°, a yron npenomenus cocrapiser 30°.

3aganue 4. ToHKUII My4OK CBETa HAIIPABJIEH B BO3AYyXE Ha MOBEPXHOCTh HEKOTOPOU HKUAKOCTU

non yrinom magenus 40°. Vronm npemommenms mpu stoM pasen 24°. Kakos Oymer yron

IpeoMIIeHHs TpH yrite najgeHns $0°?

3amanue 5. Ompenenure CKOPOCTh CBETa B Cpeie, €CIM MPU MEPEXOJe CBETa U3 BaKyyma B

NaHHYI0 cpemy mpu yriae magenus 60° yrom mpenmomnenns cocrasun 45°. CkopocTs cBeTa B

Bakyyme 3-10% m/c.

3apanme 6. Ha ropu3oHTaibHOM JIHE 03€pa rIIyOMHOM 2,5 M JISKHUT IJIOCKOE 3epkaio. Ha kakom

PacCTOAHUHA OT MECTAa BXOXKIACHUA JIyda B BOAY I3TOT JIyd CHOBA BbIﬁI[GT Ha MOBEPXHOCTH BOABI

TI0CIIe OTpaKeHHUs OT 3epkana? Yron majgenus myda 45°.

3aganue 7. CuHyc NpeAenbHOTO yIila MOJHOTO BHYTPEHHETO OTPaKEHMsI Ha T'paHUIE CTEKJIO-

BO31lyX paBeH 8/13. Onpenenure, ueMy paBeH aOCOJIOTHBIN MOKa3aTeNb IPEJOMIICHUS CTEKIIA.

YcioBus BbINOJHEHHS 32IaHUS

1. MecTo (BpeMmsi) BBHITIOJTHEHUS 33/1aHUS: 3a/JaHUE BBIMIOJHIETCA B ayJUTOPHH BO BpeMs

3aHATHUA.

2. MakcuManbHO€E BpeMs BBIIIOJIHEHHUS 3aJaHM: 2 Jaca.
3. Bl MOkeTe BOCTIOIb30BaThCsl KOHCIIEKTOM JIEKIIUH, yIEOHUKOM.

IIpakTHUyecKoe 3aHsATHE

3akon porodrddexra
Heab: 0600muUTE 3HaHUS IO TeMe 3aKOHBI (hoTOAeKTa.

1.

w

Kaxkoe dusngeckoe SIBJICHUE Ha3bIBAIOT
dboTosrpdexrom?

Yro takoe GOoTOTOK U (POTOIIEKTPOHBI?
Chopmymupyiite Tpu 3akoHa poTodrddekra.

3anumuTe U OOBSCHUTE ypaBHEHHE. OHINTEHHA s
doTosrpdekra. Kakyro BenmumHy Ha3bIBalOT padbOTOMH
BbIXO1a?

Kak paccuntsiBaeTcs kpacHas rpanuiia pororddexra’?
Hatigu snepruto goroHa ¢ anmuHo# BoJHBI paBHOU 400
HM.

Halinute  KMHETHUYECKYyI0  DHEPrUI0  AJIEKTPOHA,
BBIPBIBAEMOTO ¢ OBepXHOCTU Na (pHOIEeTOBBIM CBETOM
¢ JUTMHOM BOJIHBI paBHOM 400 HM.

11. YcaoBus BLINOJHEHUS 3a0AHU:

12. 1. Mecto (BpeMH) BBIIIOJIHCHHUSA 3aJaHUA: 3aIJdAHUC BBIINIOJIHACTCA B AyAUTOPUU

BO BpCM: 3aHATHA.

13. 2. MakcumanbHOe BpPEMs BBITNIOJIHCHUA 3aJaHUS: 2 Jaca.
14. 3. Bel MO2eTe BOCIIOJIB30BaThCS KOHCIIEKTOM HCKHHﬁ, y‘IC6HI/IKOM.

IIpakTH4yeckoe 3aHsATHE

Crtpoenue atoma
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Llesb: 3aKkpenuTh 3HAHUS 110 TEME CTPOCHUE aTOMA.
Tect : CtpoeHue atoma
1. B ueHTtpe aroma HaxoauTCH ...

A.»snextpon b.anpo  B. Heitrpon
2. Boxkpyr sizipa IBUXKYTCA ...
A. a51ekTpoHBl  b. HEUTPOHBI
3. Sapo coctout u3 ...
A. IPOTOHOB U JIEKTPOHOB b. anextponoB u HelWTpoHOB  B. I[IpoTOHOB 1
HEUTPOHOB

4. IIpoTOHBI UMEIOT ... 3apsll, a HEUTPOHBI
A. TIOJIO)KUTENBHBIN ... OTPULATEIBHBIA  b. MOJMOXUTEIBHBIN ... 3aps/ia HE UMEIOT
B. OTpunarenbHbli ... HOJOKUTEIBHBIN I'. OTtpunarenbHblii ... 3apsja HE UMEIOT

5. ATOM NOTepsABIINN UM IPUCOECIUHUBIINN MIEKTPOH, Ha3bIBAECTCS
A. mporonom b. Helitporom  B. MoHom
6. ATOM renus NoTepsl OAUH MEKTpoH. byner nu oH 3apspken?
A. aTtom Oyzer HeWTpainbHBIM  b. aTom OyeT MOJOKUTENbHBIM HOHOM B.
Ob6pazyercs OTpULIATENIbHBIN HOH
7. UeMm OTIMYAIOTCS APYT OT APYyra aTOMBbI pa3JIMYHBIX XUMHUYECKUX 3JIEMEHTOB?
A. yucnoM aekTpoHOB b. unciiom npoToHOB B siape B. Uncinom HEUTPOHOB B sape
I'. YUucnoM HEWTPOHOB U JIEKTPOHOB
8. V anexTpuyecKku HEUTpaIbHOTO aToMa 3apsf sipa ... 3apanay ( 3apsna) 3JIeKTPOHOB
A. 6onbie b. menbie B. PaBen

9. 3apsim mpoToHa ... 3apsaa (3apsay) dJIEKTpoHa
A. 6onbmie  b. menbmie  B. PaBen
10. Macca npoToHa ... Macchl HEUTpOHA

A. vemHoro menbiie  b. B 1840 pa3 6onbmie  B. B 1840 pa3 menbie
11. Yto siBnsieTcs TJIaBHOM XapaKTEPUCTUKOMN TAaHHOTO XUMHYECKOTO 3JIeMeHTa?
A. 4UCIIO BJIEKTPOHOB B aToMe  b. 4KCII0 MPOTOHOB M HEUTPOHOB B SApE
B. Hucno HEHTPOHOB B sipe I'. Yucno npoToHOB B siApe
Yc/i0BUS BbINOJHEHUS 32/1aHNU:
1. MecTo (BpeMmsi) BHITIOJTHEHUS 33/1aHUA: 3a/JaHUE BBINIOJIHAETCA B ayJAUTOPUH BO BpeMs
3aHSTHSL.
2. MakcuManbHO€ BpeMsl BBITIOJIHEHUS 3aJaHus: 2 Jaca.
3. Bl MOkeTe BOCIOJIb30BaThCsl KOHCIIEKTOM JICKLIUH, YYEOHUKOM.

IIpakTH4yeckoe 3aHsATHE
3aK0H PaJiHOAKTHBHOIO pacnajaa
esb: 0000 Th 3HAHUS O PaIMOAKTUBHOCTH.

TecT Mo TemMe paJinOAKTUBHOCTb.
1) SIBneHue pagMoOaKTUBHOCTH OBLIO OTKPHITO:
A) A.D. Pesepdopaom; b) B.I1. Kropu; B) B.A. bekkepenem.

2). Kakue Hen3BecTHbIC paHee XMMUUECKUe deMeHThl OTKpbUIH I1. Kropu 1 M.
Cknagosckas-  Kropu?

A) VYpan u topuit; b) Ilononuii u paauii; B) Xumuueckue 31eMEHTHI ¢ IOPSIKOBBIM
HOMEpPOM 84 U BblllIE

3) Camoe HHTEHCHBHOE M3JIy4CHHUE JIACT :
A) pamuit; b) ypan; B) Topuii.
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4) Kakue XMMHYCCKHE JIEMEHTHI 00J1a1al0T TPUPOIHON PaMOaKTUBHOCTHIO?

A) Bce xumunueckue anemMenTsl; b)) Xumudeckue 3eMeHThI ¢ MOPSIAKOBBIM HOMEpOM 84 1
BBIIIIE;

B) [lononwuii u paauii.
5) Jlyst BBISCHEHUS PUPOBI PAIHOAKTHBHOTO U3JIYYCHHUS €ro MPOITYCKAIIU Yepes:
A) ceunen;  b) snextpuueckoe none; B) marautHOE m0JT€.
6) PannoakTuBHOE U3TyYCHHE PACIIaaeTCs Ha:
A)2 nyqa — o u f3; b)2 nyqa-ou Y; B) 3 nyua-o,fuY.
7) o-M3JTydeHHE — 3TO :
A) MOTOK AJIEKTPOHOB; b) nmotok siaep renus; B) snexTpomMarHuTHbIE BOJIHBI.
8) B-usnyueHue — 3TO:
A) MOTOK AJIEKTPOHOB; b) motok siaep renus; B)anekrpomarHuTHbIE BOJIHBI.
9) Y-u3ny4eHue —3To:
A) TOTOK 3JIEKTPOHOB; b) notoxk siaep renusi; B) anexkTpoMarHuTHbIE BOJIHBL.

10) B nopsiaxe Bo3pacTaHusi IPOHUKAIOLIEH CIOCOOHOCTH KOMIOHEHTHI U3JIy4€HHUS MOKHO
PacIoyIoKUTh TaK:

A)B,a, Y; b) o, B, Y; B) Y, B, a.

11) Kakue gacTuIipl 3a1epKUT CJIOH OETOHA TONIIUHON B HECKOJIBKO METPOB?
A) Tosbko Y'-4acTHUIIBL; b) TosbKO 0- W B-4acTHIIBI. B) o, B 1 Y-gacTuisl.
12) IIpu L-pacnage maccoBoe 4ucio spa

A) YMEHBIIIUTCS Ha 2 €TUHUIIBI

b) ymensbimuTcs Ha 4 e TMHUALIBI

B) yBenuunTcs Ha 2 eTUHUAIIBI

I') yBenmumTcs Ha 4 eTUHUTIBI

13) Dnement “X ncnsitan L- pacnan. Kakos 3apsg u MaccoBoe 4UCIIO OyzleT y HOBOTO
siemeHTa Y.

A Y B) Y
B) Y rn vy

14) Slnpo topuss  Th ucneiteiBaet L-pacnan, npu 3ToM o0pasyercst aneMeHT X. ITOT dIeMeHT
MO’KHO 0003HAUUTh KaK:

A) X B) X
b) X n X

YciaoBus BLINOJHEHUS 321aAHUS

1. Mecto (BpeMﬂ) BBITIOJIHCHUSA 3a/IaHUS: 3aIAHUC BBITIOJHACTCA B ayJUTOPHUH BO BPEMS
3aHATUA.

2. MakcuManbHOE BPCEMs BBITIOJIHCHUA 3aJaHUA: 2 yaca.
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3. Bl Mo’keTe BOCTIOIb30BATHCS KOHCIIEKTOM JISKILIUH, y4eOHUK.

Cnucok urTeparypsl:
OcHOBHbIE HCTOYHHMKH:

1. JmvutpueBa B.®. ®Ousuka: YueOHUK 11t TpodeccHii U crienuaabHOCTEH TEXHUYECKOTO
npo¢wmis.- M., Akagemus. 2015

I[OHOJIHHTC.TII)HI)Ie HCTOYHHUKMU:

1.KacesanoB B.A. ®uszuka. 10 xi1.: YueOHuk y1st 001eo0pa3oBaTeIbHbIX YI€OHBIX 3aBEICHUN. —
M., Ipoda. 2007.

2.KacesiHoB B.A. ®usuka. 11 xi1.: YueOuuk st 001meo0pa3oBaTeIbHbIX YI€OHBIX 3aBEACHUN. —
M., Ipoda. 2008.

NHTepHeT-pecypcesl

Class-fizika.narod.ru — knacchast pusuka st 110003HATETIBHBI
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2. IlepevyeHb NpaKTHYECKUX 3aHATHI 110 XMMMUH.
Paznen 1 «O0masi 1 Heopranmyeckasi XHMHSI».

1.IlpakTueckoe 3anatue «MoaeaupoBaHuE MOCTPOEHUS IEPUOINYECKON TaOINLIbI»
2.Ilpaktryeckoe 3ansTHe «MexaHU3M 00pa30BaHUS XUMUYECKON CBSI3M

3.IIpakTuyeckoe 3aHsATHE TPOPECCHOHATBHOM HalpaBIeHHOCTH «IIpUroTOBIEHNE PaCTBOPOB
3aIaHHOW KOHILIEHTPALluN»

4 Ilpaktuyeckoe 3ansaTue «Pemienue 3aad: BEIYUCIEHNE CKOPOCTH XUMHUUYECKOU PEaKIUU U €€
3aBUCHMOCTB OT TEMIIEPATYPhI»

5.IlpakTuyeckoe 3aHsATHE «XHUMHUYECKUE CBOMCTBA KUCIOT U COJIEH»

6.[IpakTuyeckoe 3ausTHe «Pemienune 3amaq: HaX0XKICHUE MOJIEKYIISIPHOW MAcChl M KOJIMYECTBA
BEILIECTBA»

PA3JIEJI 2. «Oprannveckasi XuMus»

6.[Ipaktryeckoe 3ausiTHe «COCTaBIeHHE CTPYKTYPHBIX (OPMYIT Ha BCE BUIIBI H30MEPHUI
7.IlpakTuyeckoe 3aHsTre MpodeccnoHanbHOM HampaBiieHHOCTH «lIpuMeHeHne alnkeHoB u
AJIKaJMEHOB B ITOBCEIHEBHOMW KU3HI)

8.IIpakTryeckoe 3aHsATHE IPOPECCHOHATHHON HANIPABICHHOCTH «YTIIEBOJIOPOTHOE TOTUIMBO,
€ro BU/Ibl U HA3HAYCHUE»

9.[lpakTtryeckoe 3aHsATHE TPO(EeCcCHOHANBHON HamnpaBieHHOCTH «VlcciaenmoBanne poIyKTOB Ha
HaJu4yue Kpaxmaia»

10.ITpakTrueckoe 3aHsATHE TPO(ecCHOHAIBHON HATPaBICHHOCTH «l3ydeHne CBOMCTB MbLIa U
CTUPAJIBHOTO MOPOIIKAY.

CTPYKTYPA U COJAEPKAHUE ITPAKTUYECKHUX PABOT.

Pasznea 1 «O0mast 1 HeOpraHuveckass XMuMHUsD).
IIpakTH4Yeckoe 3aHATHE

«MonenupoBanue nocrpoenns Illepuognueckoi Tadauubl XumMmuuyeckux 3jaemenTon JI.U.
MenpgeieeBay.

Hean: usydenue s, p,d, f snemMenToB Ha ocHOBaHMHU MX MOJI0XKeHHUS B [IeprHOANIECKOI CHCTEME,
Mo ienupoBanue [lepruoanecKoii CHCTEMEL.

Oo6opynoBanue: I[lepuoauueckas cucteMa XUMUIeCKuX 3aemMenToB J[.M. MenneneeBa, pucyHKH
crpoenus S, p,d, f snemenToB.

Xoxa padoTbI:

1) Crpoenne S, p,d, f snemenToB u ux nojoxenue B [leproquuecKoii CHCTEME.

CymectByet 4 Tuma opoutaneii : S, p,d, f.

S — opbutanu uMerT chepudeckyro hopMmy;

p- opOuTanu UMeroT GOpMy raHTeNH;

d — opOuTanu umeroT GopMy JTHCTA KIEBEpa;

f — opOuTanu — hopmy 1I€CTH JIEMECTHOTO IBETKA.

Ka)K,Z[yIO Op6I/ITaJ'H> MOT'YT 3aHUMAThb 2 QJICKTPOHA. CJ'Ie,Z[OBaTeJ'ILHO, MaKCUMaJIBbHOC YUCJIO

QJICKTPOHOB, KOTOPBIC MOTYT HAXOAUTHCA HAa IICPBOM YPOBHC PABHO JIBYM.

N=2 n?,
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7€ N-HOMEp SHEPreTUIECKOro ypoBHs, N-MakcuManbHOE YUCIIO 3JIEKTPOHOB Ha 3TOM ypoBHe. Ha
BTOpOM -8 ( 2 — Ha S — opOuTanu u 6 Ha p- opouranu). Ha tpetbem - 18 anexTponos (2 Ha S, 6 Ha
p, 10 Had u 14 na f). B 3aBrcuMOCTH OT TOTO, Ha KaKyiO OpOUTANIb OTIIPABIICH MOCICIHUI
AJIEKTPOH, XUMHYCECKHE JIEMEHTBI MOYKHO pa3zeiuTh Ha ceMeiicTa (0moku): S, p,d, f.

K s-anemenrtam otHOCsTCS 3neMeHTHI | u || rpynn rinaBHBIX MOArpYyMM, a TaKKe TEIHil.

K p- anementam otHocsTcs snemenTs! |l u VI rpynn rnaBHbIX moarpymnm.

K d- aneMeHTaM OTHOCATCS AJIEMEHTHI IIOOOYHBIX IOJIIPYIIIL.

K f - anemeHTaM OTHOCATCS JIAHTAHOUIBI M AKTUHOM/IBL.

Henenwne Ilepuoanyeckoit Tabauipl Ha OJIOKH.

S- 00J1aKo p-o0i1aKo d -o6mako

s-block
- p-block =
~1ls 13 14 13 18 17 157

: d-block fi
=53 4 3 8 7T B 3 W I 1 ':-_:"'_E =
45— 3d 4p- —
- 55 = 4d Sp -
G5 5d -G -
= T 5 it Gd 7p = +
f-block

s 4F *
- 5F =

3aganue:

1) Hammcats 31eKkTpoHHYIO GOpMYTy aTroma KUcIopoaa, Maraus u docgopa.
2) K kakuM sr1ieMeHTaM OHU OTHOCATCS U e pacnosaraiorces B [lepuoauueckoii Tabnuue JI.1.
Meunneneesa?
3) Kakoe makcuManbHOE KOJIMUYECTBO 3JIEKTPOHOB MOXKeT HaxoauThes B 1V nepuosae tadmums J[.1.
Meunneneesa?
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4) Cpnenaiite BBIBO/I.

YciaoBus BbINOJHEHUS 3aJaHUS
1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUEC BBITIOJIHACTCA HA 3aHATHH B aYINUTOPHOC BpEMA

2. MaxkcumanbHOe BpeMs BBIIIOJHEHHS 3aJaHus: 45 MUHYT
3. BBI MOkeETE BOCTIONIL30BATHCS: YYCOHUKOM, KOHCIICKTOM JICKITUI
4. IlIkaJja oleHKH 00pa30BaTeJIbLHLIX JOCTH/KCHUN:

Beimonnenue padots! 0oisiee 90% - oneHka «5»
70-90% - omienka «4»
50-70% - onenka «3»

Menee 50%- orieHKa «2»

IIpakTHyeckoe 3aHATHE
MexaHu3m 06pa30BaHHﬂ XUMHMYECKOH CBSI3H.

ean. [ToBTOPUTH, 3aKpPENUTH U 0OOOIIUTH TTOHATHS O PAa3HOBUIHOCTAX XUMHUECKOU CBSI3H,
BAJICHTHBIX BO3MOXHOCTAX DJIEMCHTOB B COG)II/IHGHI/ISIX, B3aUMOCBJI3U COCTaBa U CTpO@HI/IH
BEIIECTBA C €Er'0 CBOMCTBAMHU.

Teopernyeckasi 4acTb

Cxema

OCHOBHBIE TUIIBI XUMHUYECKONU CBSI3U

| l | |

Honuas KoBaneHTHas Metaumueckas Bogopoanas

HonHast CBSA3b CYIECTBYET MEXKIY aTOMAMH, CHIILHO Pa3IMYaioIUMucs 1o 3HadeHusM DO.
HOHHOM CBSI3bI0 CBA3BIBAIOTCS aTOMBI METAIIOB M HEMETAJIOB 3a CYET 00pa30BaHMs
HPOTHBOIOJIOKHO 3aPSKEHHBIX MOHOB M MX B3aMMHOTO NPUTSHKEHHUS. BemecTsa ¢ HOHHOM
cesi3pio: Na*Cl,, Ca?* 0%,

242 -
Ba C|2 s Mg2+82 . 910 KPpUCTAININYCCKHUE BEIIECTBA — OKCUABI METAJIJIOB, OCHOBAHUS, COJIH.

KoBajenTHasi cBsI3b BO3HUKACT MEXIy aTOMaMU HEMETAJUIOB 3a CUET 00pa30BaHuUs OOIINX
(CBSI3BIBAIOIINX) IEKTPOHHBIX I1aP.

CBsi3b M@Ky OJJMHAKOBBIMU HeMeTallaMu — HenoaapHas: Hz, Oz, Clz, F2. Takue BemectBa
obiBaroT razooopasusiMu (Hz, F2), TBepabiMu (anmas, rpadut, cepa), peske xuakumu (Br).

Koeanenmnas nonapras cea3v HabIIOIAETCS MEXKy aTOMaMH HEMETAJIIOB, Pa3INYalOIIUMUCS
anekrpoorpunarensHocthio: H2O, HCL, NHa. Kak npaBuno, 3To xuakue uiam ra3000pa3Hble
BEIIECTBA.

MerajuinyecKkasi CBsI3b CyIIECTBYET B MeTa/uiax. OHa BO3HHMKAET 3a CYET ®O0®C
B3aMMOJIEHCTBUS OTHOCUTENBHO CBOOOIHBIX BAJIEHTHBIX 3JIEKTPOHOB ¢ HOHAMM SR
METaJI0B. BellecTsa ¢ METaNIMYECKOM CBS3bIO TBEP/BIE, TOJIBLKO PTYTh o A
AKUKASL. ©®E
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Bonopoanas cBfI3b — JIEKTPOCTATUYECKOE TPUTSDKEHHE MEX/Ty aTOMOM BOJIOPO/1a OJTHOM
MOJIEKYJIBI 1 aTOMOM CHJIBHO 3JIeKTpooTpuiareasHoro aementa (O, N, F) npyroit moJiekybl.
Hamnpuwmep:

Ol i O
" oy
H H

BemecTtBa ¢ BOJIOpoIHO CBSI3bIO Yallle BCETO XKUAKUE WM TBEpAble (BOJa, CIIUPTHI, aMHUHBI).

BemecTBa ¢ KOBaJ€HTHOM XUMUYECKON CBS3bI0 XapaKTEPU3YIOTCS BAJICHTHOCTBIO,
OTpeeNsseMo IS KaKI0r0 aToMa YrciaoM 00pa30BaHHBIX UM KOBAJIEHTHBIX CBsI3el (001ux
ANIEKTPOHHBIX Map). B Monekyne Bogopona Hz xuMudeckast cBsi3b KOBaJIeHTHasI HemoJigspHasi. B
TBEPJOM COCTOSTHUU KpHUCTAJINUECKas pelieTKa MOJIEKYJIIpHasi HEeNoJIIpHasi.

HYH — (HY) + (H") — 435 x]IX/MOIE.

Kpucrannuueckuil yriaepoa cymectsyer B popMme anMasa. Kaxplil aToM yrieposa B aimasze
CBSI3aH C YETHIPbMsI IPYTUMH aTOMaMH KOBAJIEHTHBIMU HEMOJISIPHBIMU CBSI3SMHU.

@parMeHT CTPYKTYpBI ajiMasa:
{\(
j \.' |

Oueprus cBsa3u C—C cocrapisieT 352 kJ[>k/MOJIb.

[Ipyu Hanuuuu BO BHEIIHEM (BaJICHTHOM) JIEKTPOHHOM CJI0€ CHApEHHBIX 2JIEKTPOHOB U
BaKaHTHBIX (CBOOO/IHBIX) OpOUTAJIEH aTOM 3JIEMEHTa CIIOCOOCH MPOSIBIIATh NEPEMEHHYIO
sanenmHocms. DIEKTPOHHAS KOH(UTypalHsl aToMa yriiepoja:
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"0 i fT 1L
7y o) —

K

Atom C B HOPpMaJIbHOM COCTOAHHUU crocobeH o6pa3013aTb JABE KOBAJICHTHLBIC CBA3HU.

O T+

nCHOs uwm  C=0.
OpaHako COBpEeMEHHBIE METO bl MCCIIEOBAHUS MTOKA3bIBAIOT 00JIee BHICOKOE 3HAUCHHUE Ecs.
Mexny aromamu C 1 O Bo3MOXKHO 0Opa3oBaHue €lle OJJHON Pa3HOBUIHOCTH KOBaJICHTHOMN
CBSI3U — KOOPJAUHAIMOHHOW. ATOM KHCIIOPOJa, UMEIOIINI HEUCIIOIb30BAaHHBIE 3JIEKTPOHHBIE
mapbl, MOXKET ObITh JOHOPOM AJIEKTPOHHOM Maphl TSl aKIeNTopa — aToMa yriiepoJia ¢ ero
BaKaHTHOM STUCHKOM.
Takum 0Opa3om, B 3TOM COETMHEHHUH ISl aTOMOB 000UX IIEMEHTOB BaTEHTHOCTH [11:

- £<-1
aC 0 WIIH C=0, ag
+ rae CTpeJ'IKa C—» O603H3.‘-IaeT KOOp,Z[I/IHaL[I/IOHHyIO NJIn I[OHOpHO-
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aKLENTOPHYIO CBSI3b.
DnexkTpoHHas KOH(UTYpaIys atomMa yriepoia B BO30YKI€HHOM COCTOSIHUU:

2’
i

K L

DnexTpoHHas U rpadudeckas Gopmyisl coequaeHust CO2, B KOTOPOM YIIIEPOT IPOSBIISET
BBICIIYIO BaJICHTHOCTH [V:

I ¢ -
<0 C 0 um 0=C==0.

B xoBaneHTHBIX cOeIMHEHUAX MKy arToMaMu C BO3MOXHBI TPU BUJIa THOPUAN3ALIUN
ANIEKTPOHHBIX 00JIAKOB:

0,154 pm
N

sp’ i o o * (C—C) = 352 xJIx/MomB,
BANIEHTHGIH ~ LS bCB
yron 109°28’
0,134 1y
N A
sp? C=C (C=C) = 587 xIx/M0Iib,
BaJICHTHLIH 4 e ECB
yrom 120°
0,120 um
sp —C=C— E(C=C) = 839 x/Ix/M0B.
BaICHTHBIH
yroa 180°

OTH K€ BUJIbI THOPUIU3AIMH UMEIOT MECTO (M OOBSICHSIOT MHOTHE CBOWCTBA) U IPU
00pa3oBaHUKM MHOTUX HEOPraHMUYECKUX coenHeHMH. [Ipy pasHOM pacrioiokeHu THOpHTHBIX
00J1aKOB B IIpOCTpaHCTBE 00pa3ytoTcs MoJiekyibl tuHeiHoro (CO2, C2H2) nmm yrimosoro (H20,
CHj4) ctpoenus.

CBolicTBAa KOBAJICHTHOM CBSI3HU

* Dnepeus, HeoOXoquMast 7Sl pa3pbiBa UM 00pa30BaHUs CBSI3U, U3MepseTcs B kJ[»/Moub (T.€.

npuxoautcs Ha 6,02¢10% monexyn).

E(H-H) =435 x/I>x/Monb,

E(CI-CI) = 242 xJIx/mMob,
E(H-CI) = 426 x]I»/Moub,
E(C-CI) = 412 x]Ix/Mob.

* [Ipounocmu CBSI3U 3aBUCHT OT:
1) xapakTepa KOBaJEHTHOMU CBs3U (= -CBsA3b MpouHee, yeM ™ -CBsi3b);

2) MOJIHOTHI MEPCKPBIBAHUA SJICKTPOHHBIX 00J1aK0B (qu OoJIbIIIE QJICKTPOHHAA INIOTHOCTH
MCKAY AApaMH, TEM IIPOYHEC CB$I3B);
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3) 2IEKTPOOTPUIIATEIHLHOCTH COSAMHSIONINXCS aTOMOB U MOJISPU3aLUUA KOBAJIGHTHOU CBSI3U (T.€.
OT TOTO, HETMOJISIPHAS WJTK TIOJIIpHAs KOBAJICHTHAS CBSI3b).

* Hacviyennocms. HacblIEHHBIMU Ha3bIBAIOT OJJMHAPHBIE KOBAJICHTHBIE CBA3U. BO3MOXKHOCTH
00pa3oBaHuUs KOBAJCHTHBIX CBA3EH OMPENENIETCS YUCIOM HECIIAPEHHBIX AJIEKTPOHOB, a TAaKXKe
YKCJIOM HENOJENEHHBIX 3JIEKTPOHHBIX Nap (y JOHOPA) WIK YMCIOM BaKaHTHBIX OpOuTasIel Ha
BHEIIIHEM 3JIEKTPOHHOM YPOBHE (Y aKIEenTopa).

¢ Hanpagnennocms CBSI3U 00YCIIOBIMBAET MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI. B
3aBHCHUMOCTH OT (POPMBI U HATIPABJICHUS SJIEKTPOHHBIX 00JIAKOB TPH UX B3aHMHOM
MIePEKPBIBAHUN 00pa3yloTCs COSAMHEHUS C JIMHEHHOU WM yriaoBoit Gpopmoit Monekyin. Ha sty
XapaKTEPUCTUKY BIUSET TUII THOPUAU3AINHN dJIEKTPOHHBIX 00IaKOB — Sp?’, sz nim Sp.

ITopsiaok BbINOJIHEHHS PA0OTHI:

1. HOBTOpI/ITe TeopeTuquKuﬁ marepuali, H606XOJII/IMI)II7I AJisl BBINIOJIHCHU A
NMPAKTUYICCKOIo 3alaHuA.

VYyeHue 0 XuMHAYECKON CBSI3U — HEHTPAIBHBIN BOIPOC COBPEMEHHOM XUMHHU. be3 Hero Henb3s
MOHATH MPUYMH MHOTOOOPA3Us XUMUYECKUX COeIMHEHUH, MeXaHi3Ma UX 00pa3oBaHMUs,
CTPOEHHUS U PEAKIIMOHHOM CIIOCOOHOCTH.

OO6pazoBaHne XUMHUYECKUX COCTUHEHUN 00YCIOBICHO BOSHUKHOBEHHEM XUMHUYECKOM CBSI3H
MEXIy aTOMaMH B MOJIEKYJIaX U KpUCTaJIaXx.

Xumuueckas c6s136 — 3TO

OcHOBHOE IMOJIOKCHHUEC, KOTOPOC JIC)KUT B OCHOBC TCOpPUU XUMHUYECKOM CBSI3U: Y CTOMYHUBBIM
ABJIACTCA TAKOC COCTOSAHHUEC aTOMa, ITPpU KOTOPOM €ro BHEIITHHI BHGPFCTH‘ICCKHI;'I YPOBCHB
3aBCPUICH, T.C.

B Ipouecce XUMHUICCKUX peaKHI/Iﬁ ATOMBI CTPEMATCA €TI0 3aBCPIINUTD ITYTCM:

1. OG6pa3oBanust 0OLIUX ANEKTPOHHBIX Map.
2.
3.

XuMuueckasi CBI3b 06pa3yeTc>1 34 CYCT BAJICHTHBIX 3JICKTPOHOB, HO OCYILICCTBJISICTCA OHA IO~
pa3HoMy. XapaKTep XUMHYECKOM CBSI3U 3aBUCUT OT IMpHUpO bl aTOMOB, T.C. OT UX CTPOCHUA U
cBomctB. K OZTHOMY M3 TaKHUX CBOMCTB OTHOCHUTCS QJIEKMpoompuyanmejlbHoCnlb.

Qﬂekmpoompuuameﬂbh!ocmb — 9TO

YeM cuibHee MMPOSABJIACTCA y DJICMCHTA 3TO CBOﬁCTBO, TeM 0oJjiee OH QJICKTPOOTPULIATCIICH.
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B nepuopgax nabmromaeTcst 001as TEHACHIUS pOCTa SIEKTPOOTPUIIATETILHOCTH JJIEMEHTOB, a B
IpymnIax — ee NajeHus. DJIEMEHTHI 110 MIEKTPOOTPULIATEIBHOCTAM PACIIONararoT B psil, Ha
OCHOBAHUU KOTOPOTO MO>KHO CPaBHHUBATh JIEKTPOOTPULIATEIILHOCTH JJIEMEHTOB,
HAaxOJAIIKXCS B Pa3HBIX IIEPUOJAX.

YcioBus BbINOJHEHUS 3a1aHUS
1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHHMEC BBITIOJHACTCA HA 3aHATHUH B aYINUTOPHOC BpEMA

2. MaxkcumanbHOe BpeMs BHITIOJHEHHS 3aJaHus: 45 MUHYT
3. BBI MOkeTe BOCTIONIBL30BATHCS: YYCOHUKOM, KOHCIICKTOM JICKITUIH
4. IllkaJja oneHKH 00pa30BaTeJIbLHLIX JOCTHKCHUM:

Beimonnenue padots! 0osiee 90% - oneHka «5»
70-90% - orenka «4»

50-70% - orenka «3»

Menee 50%- oreHka «2»

IIpakTHyeckoe 3aHsATHE NPOdeCCHOHATILHOH HAIIPABJIEHHOCTH
IIpuroroBJjieHHE pacTBOPA 3aJaHHOM KOHLIEHTPAI[MH.

Ilesb: HAYYUTH TOTOBUTH PACTBOP Caxapa M PaCCUMTHIBATH MACCOBYIO JOJTIO
PacTBOPEHHOTO BEIIECTBA, YCOBEPIIICHCTBOBATH HABBIKK Pa0OTHI C 1aO0OPaTOPHBIM
000pyI0BaHHUEM.
OOGopynoBaHue: MEPHBIN MIWJIMHIP, KOHMYECKast K0y10a, J1abopaTopHBIE BECHI,
CTEKJISIHHAS MaJloyKa, BOJa, caxap.
Xon paboThl

Xon paboThI:

1. OtmepbTe MEPHBIM HUJIHHIPOM HEOOXOAUMBINA 00BEM BOJIBI U BIICHTE €€ B KOHUYECKYIO
KOJIOY, 00bE€M BO/IbI 3aITUIITUTE B TAOJIHUILY.

2. BsBechTe Ha 1a0OpaTOPHBIX Becax 2 T caxapa, MacCy 3alMIINTe B TAOIUILY
YpaBHOBeChTE JJabOpaTOpHBIC BEChl. B3BemmBaeM Ha Becax caxap onpeieieHHoi macchl. Ha
JICBYIO YaIlIKy BECOB IOCTaBbTE TUPHKH HYXXHOW MacChl, a Ha MPaBYIO aKKypPaTHO HACBIIIBTE
caxap JI0 ypaBHOBCIIIMBAHUSI.

3. Tlomecture caxap B KOJIOY ¢ BOJIOW U TIepeMelIaiTe 10 MoJIHOTo pactBopeHus. [locie
B3BEIIMBAHUS YaIllKa BECOB JOJDKHA OCTaBATHCS YUCTOM.
4. Odopmute otuet 0 padote (OTUET cocTaBisercs Mo NyHKTaM «HCTpyKIun
BBITIOJTHEHUS PAOOTHI»).

Tenepsb npucrynaire K pac4eTHOM 4YacTH.

PaccuunTaiite MaccoByr J0JI0 caxapa B pacTBOpPE M PE3yJbTaThl PacyeTOB 3alMIIUTE B
Tabnuy.

Mmacca o0BbeM IUIOTHOCT Mmacca M p-pa W, % Ncaxapa
caxapa, I BOJIbI, MJI b BOJIB, BOJBI, T
r/mi
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Jlnst pacdeTa Macchl BOJIBI, MAacChl PaCTBOpa M MacCOBOH JIOJIM caxapa B pacTBOPE MCHONB3YHTE

hopMyIhI:
M somst = V somer * P somsr
M p-pa = Mps + Meoau
Wi(caxapa) = M p-s / M ppa = 100%

Paccuunraiite uncio mosnekyn caxapa (Ncaxapa), KOTOPBIE COJIEPKUTCS B MOJTYYCHHOM PacTBOPE,
JUIS 3TOTO CHAdala pacCYMTalTe MOJSIPHYIO Maccy caxapa (dopmyna caxapa Ci2 Ha2 O11) 3atem
KOJIMYECTBO BEMIECTBA (Ncaxapa) UCTIONIB3YS (POPMYIIBL:

Ncaxapa = M caxapa/ Mcaxapa
Ncaxapa = NA * ncaxapa

3anuInTe BbIBOI:
Pemnre 3agauy

1 BapuaHT 2 BapHaHT
1.ITpuroToBsTe 60Ma pactBopa . ITpurotoBsTe S0MI pactBOpa
MMOBapEeHHO coJM ¢ MaccoBoi aosent 5%. MOBapeHHOI cou ¢ maccoBoi foeit 10%
2.Kak u3MeHHTCS MaccoBast 101 .(56)
pPacTBOPEHHOM COJIM, €CJIM K JAHHOMY 2.Kak u3MeHuTcs MaccoBasi J10J1st
pactBopy no6aBuTh emie 1 r comu? OTBeT pacTBOPEHHOM COJIM, €CJIM K JAHHOMY
MOJITBEPAUTE pacUEeTaMHU. pactBopy no6aBuTh emie 1 r comu? OTBeT

MOJATBEPAUTE pacueTamu.

YciaoBus BLINOJHEHHS 3a1aHUS
1.MecTo BBIIIOJTHEHUS 3aJaHHuA: 3a1aHHUEC BBINNOJHIACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

2.MakcuMasibHOE BpeMsI BBIMIOJIHEHUS 3aaHus: 45 MUHYT
3.3BBI MOKeTe BOCIIOJIB30BAThCS: Y4COHUKOM, KOHCIIEKTOM JICKITUI
4.J11xaJ1a oleHKH 00pPa30BATEIbLHBIX IOCTH/KEHUM:

Brimonaenue padotsr 6osiee 90% - orieHka «5»
70-90% - oueuka «4»

50-70% - omenka «3»

Menee 50%- orieHka «2»

IIpakTHYeckoe 3aHATHE
BblunciieHre CKOPOCTH XUMHYECKOH peakliu 1 ee 3aBUCHMOCTb OT TeMIIepaTyphbl.
Ienb: HayunTHCA NPUMEHSTH TEOPETUUECKUE 3HAHMS DU PELICHUH 3a/1a4.
Anroput™ pemrenus 3agad 1o reme "CKoOpocTb XMMHYECKON peakiuu”

3aoaua Nel

Peaxyusa npomexaem no ypasuenuio A+B = 2C. Hauanvnasa konyenmpayus eewecmea A pagna
0,22 monv/n, a uepez 10 ¢ — 0,215 monv/n. Butuucaume cpeonroio ckopocms peaxyui.
Pemennue:

Hcnons3yem Gopmyiy juis pacuéra

v =+ AC/At = £ (0,215-0,22)/(10-0) = 0,0005 moub/71 - C
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3aoaua Ne2

Buviyuciume, 60 ckonvko pas yeeauuumcs CKOpoCms peakyuu npu nogbluleHul memMnepamypvl om
30 00 70 ° C, eciu memnepamypHulil Kodgh@uyuenm ckopocmu pagen 2.

Pewenue:

ITo mpaBuny Bant-I'odda

v=gy @10

[To ycnoBuro 3aaa4un TpeOyeTCsl ONPEACIUTD V/Vo:
viv=2 (030/10 = 24 — 1

3aoaua Ne3

3anuwume kunemuueckoe ypasHerue 0 c1e0yioujux ypasHeHUull peakyuil:

A) S(me) + Oz (2) = SOz (2)

b) 250, (2) + O2 (2) = 2803 (axc)

Pewrenne:

CornacHo 3aKOHY JIEHCTBYIOIKUX Macc, KOTOPBIM JEHCTBYET AJIs Ta30B U KUAKOCTEH:
v =k1 C (0Oy)

v = k2 C3(SO,)C (0y)

3aoaua Ne4
Kax usmenumcs ckopocmo peaxyuu:
S (me) + Oz (2) = S0z (2)
npu yseaiuveHuu 0asieHus 6 cucmeme 8 4 pasa?
Pemenne:
e 3anuiieM KHHETUYECKOE YPAaBHEHHE JJIsl PEaKIIUU JI0 TIOBBIIIICHUS ABJICHUS B CUCTEME.
0O0603HaYUM KOHIIEHTPAIUIO KHCIIOPO1a
C(0O2) = a, KOHIIEHTpAITUs CEPBI - TBEPAOTO BEIIECTBA HE YIUTHIBACTCS.
V=Ki14a
o [lpu noBeIIeHNU aBieHUs B 4 pa3a, 00bEM yMeHbIIaeTcs B 4 pasa, Caea0BaTeIbHO
KOHIICHTPAIMS ra3a KUCJIOPO/ia YBEIMUUTCA B 4 pa3a U KHHETHYECKOE YpaBHEHUE TTPUMET
BUI:
v =K1 4a
e OmpenenseM, BO CKOJIBKO pa3 BO3pacTET CKOPOCTh PEAKIINH:
v/iv=xi14a/xa=4
CrnenoBarenbHO, IpU NOBBIIICHUH JABJICHUS B 4 paza, CKOPOCTh IaHHOM peaKkiuu yBeJIU4uTcs B 4
pasa.

3aoaua Ne5
Kax usmenumcs ckopocmo peakyuu:
250; (2) + 02 (2) = 2803 (2)
npu yeenuueHuu 0asierus 6 cucmeme 6 2 paza?
Pemienmue:
e 3anumiieM KHHETHYECKOE YPaBHEHHUE JIJIsl PEAKIMH J0 TOBBIIICHHS TABJICHUS B CUCTEME.
0O603HaunM KoHIIeHTpaIuo SO2
C(SO2) = a, kouuentpanus kuciopoaa C(0Oz) =b.
v =K1 a%b
o [Ipu moBbIlICHNY aBJICHUS B 2 pa3a, 00bEM yMEHbIIAETCS B 2 pa3a, CIIeJ0BaTEIbHO
KOHIICHTpaIIUs ra3a kuciopoaa u SO2 yBenuuuTcs B 2 pa3a U KHHETHYECKOE YPaBHEHUE
MPUMET BUI:
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v =K1 (2a)2-2b = k14a?-2b= x18a%-b
o OmnpezensieM, BO CKOJIBKO pa3 BO3PACTET CKOPOCTh PEAKIIUU:
v /v =K1 8a%*b/ k1 a*-b =8
CnenoBarenbHO, IIpY NOBBILIEHUH JaBJICHUA B 2 pa3a, CKOPOCTh JTaHHOM pEaKIMy YBEIUUUTCS B 8
pas.
3aoaua Neb
IIpu remnepatype 10 °C peakuust nporekaet 3a 5 muH, npu 20°C —3a 1 muH. PaccuunTaiite
TEeMIIEpaTypHbII KO3YPPUIMEHT CKOPOCTH pEaKLUU.

Jlano: Pewenue:

to= 10 °C 1) IIpu ycnoBuu, uro koHueHTpamus Beuiectsa (C), BCTYNUBILIETO B

t=20°C peakIuio, TOCTOSIHHA:

70= 300C [Tpu remmepatype 10 °C crkopocTh peakiuu paBaa Vo=AC/ATo,

7= 60c o=AC/300, AC= 300vo

y=2? [Tpu Temneparype 30 °C ckopocts peakiun paBHa V=AC/AT,

v=AC/60, AC= 60v. Cnenosareasno, 300v0=60v, a v/vVp=300/60=5.

2) TTo npasmy Bant Todda: v= voy Y10, v/ve= y210

3) Cornacuo paccyxaenusm (1) u (2), momyuanm y@0-10M10= y=5

YcioBus BLINOJHEHHUS 3a1aHUSI

1. MGCTO BBITIOJIHCHUS 3aJaHUS . 3aJaHUEC BBINIOJIHACTCA HA 3aHATUU B AYAUTOPHOEC BPEMS
MakcumanbHOE BpeMsl BBITIOJHEHUS 3a/1aHus: 45 MUHYT

2
3. BBl MOkeTe BOCTIONB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI
4, Illkaja oeHKH 00pa30BaTeJbHbIX JIOCTHKEHWI:
Brimonaenue pabotsr 6osiee 90% - orieHka «5»
70-90% - ouenka «4»
50-70% - omenka «3»
Menee 50%- orteHka «2»

IIpakTH4YecKoe 3aHATHE
XHMH4YecKHe CBOMCTBA KHCJIOT H coJIel

Heﬂb :3HAaTb COCTAaB, CBOﬁCTBa, MPUMCHCHHUC U TTOJIYYCHUC CPCAHNX, KUCJIBIX U OCHOBHBIX coneﬁ,
X JUCCOLIHNAIHuIO.

Pa3BuBath YMCHHA CPABHUBATD 110 COCTABY PA3JIMYHBIC BUIBI COJ'ICIZ, AHAJIN3UPOBATDb UX
CITOCOOBI MOJIYHYCHH, ITPOUCCC NUCCOHUALIUUN; (bOpMHpOBaTB HaBBbIKH BKCHGpHMeHTaHLHOﬁ
pa6OTbI, CIIOCOOHOCTH 0606IH8.TB " CUCTEMATU3HUPOBATDb NTOJYYCHHBIC 3HAHUS O COJIAX, UX
B3aMMOCBA3HU C APYTUMH KJIaCCAMU CJIOKHBIX HCOPIraHNYCCKUX BCIICCTB

Bapuanr 1

Kucjaorsl
1. Kucmaora + 0CHOBHBIH OKCHJ = COJIb + BOJa
2. Kucnora + amdoTepHbIi OKCHI = COJIb + BOJa
3. Kucnora + ocHoBaHHE = COJIb + BOJA
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Kucnora + amdoTepHbIi THAPOKCUI = COJIb + BOJA
CunbHas KUCIIOTA + cOJb c1a00i KUCIOTHI = ciabast KUCJIOTa + COJIb CUIIBHOM KUCIOTHI

Kucnora + Merann (HaxoAsmuiics B psaly HAIpsHKEHUH JieBee BOJIOPOIa) = COJIb +
BOJIOPOJT

AmdoTepHble THAPOKCH/IbI

1. AmdoTepHsbIii THAPOKCHU + KUCIIOTa = COJIb + BOJIA
2. AmdoTepHbIi THAPOKCH] + MIEN0Yb = COJIb + BoJa (IIPH CTUIABICHUH )
3. AmdoTepHbIil THAPOKCH] + MIEN0Yb = COJIb (B BOJHOM PacTBOpPE)
Bapuanr 2
Hlenoun
1. Ilemous + KUCIOTHBIN OKCHJT = COJIb + BOJA
2. Ilemous + KUCIIOTA = COJIb + BOJA
3. Ienmous + amdoTepHBIN OKCHUIT = COJIb + BOJIA
4. Illemous + aMmpoTepHBIA THAPOKCHT = COJIb (B BOJHOM PacTBOPE)
5. Ienmous + pacTBOpuMas COJIb = HEPACTBOPUMOE OCHOBAHHE + COJIb
6. Ienmous + metamn (Al, Zn) + Boga = coJib + BOJOPOT
Coun

1. Comp cnaboil KUCIOTEI + CUIIBLHAS KHUCJIOTAa = COJIb CHJIBHOM KHUCIIOTHI + clabas KHciIoTa

2. PactBopumas cojb + pacTBOpUMasi COJIb = HEPACTBOPUMAS COJIb + COJIb

3. PaCTBOpI/IMaﬂ COJIb + MIEJI0OYb = COJIb + HEPACTBOPUMOC OCHOBAHHEC

YciaoBusi BbIIIOJHEHHS 32IaHUS

1.

2.
3.
4

MecTo BBIIIOJIHEHUS 3aJaHUs: 3aJaH1E BBIMNOJIHICTCS HA 3aHATUU B ayAUTOPHOE BpeMs
MakcumanbrHoe BpCEMs BBIIIOJIHCHHA 3aJIaHHA: 45 MUHYT
BEI MOXKeTe BOCIIOJIB30BATHCH: y‘Ie6HI/IKOM, KOHCIIEKTOM JIEKIINI

IlIkaja oeHKH 00pa30BaTedbHbIX JIOCTHKEHHI ;

Brimonnenue pabotet 6onee 90% - orieHka «5»
70-90% - ortenka «4»
50-70% - omeHka «3»

Memnee 50%- oreHka «2»

IIpakTH4YecKoe 3aHATHE
PacuerHble 32124 HA HAXO0KACHHE OTHOCUTEIbHON MOJICKYJ/JISIPHON MaCCHhI,
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MaCChbl 1 KOJIMYECTBA BeIECTBA
I_[e.m,: HAaYYHUTBHCA BBIINIOJIHATE PACUCTLL MOJIGKYJIHpHOI;'I MacCChl, MaCChl U KOJIMYCCTBA BCIICCTBA.
TeopemuquKoe obocHOo8aHUe 3aHAMUSA

MousipHas macca BemectBa (M) — Macca 0JJHOrO MOJIsS TOrO BEILIECTBA.

1o BenMumHE OHA paBHAa OTHOCUTENIBLHOM MOJIEKYISIpHOI Macce M (JU1sl BELLIECTB aTOMHOTO
CTPOCHHUS — OTHOCUTEIILHOM aTOMHOHN Macce Ar). MossipHas Macca IMeeT pa3MepHOCTh T/MOJIb.
Hanpuwmep, monsipHast Macca Mmetana CHs onpenensieTcs cieayronm oopa3om:

M(CHs) = Ar(C) + 4Ar(H) = 12+4 =16 r/moab. (1)

MOJ'I?[pHYIO MacCCy BCIICCTBA MOYKHO BBIYUCIINTD, €CJIM U3BCCTHBI €T0 MacCa M U KOJINMYECTBO
(uncno mouieit) n, mo hopmye:

M=%

CoOOTBETCTBEHHO, 3HAsI MAacCy U MOJISIPHYIO MacCy BEIIECTBA, MOKHO PACCUUTATh YUCIIO €TO0
MOJIEH:

_m
YTM, (3

WJIM HATH MaccCy BEIIECTBA 10 YMCIy MOJIEH U MOJISIPHOM Macce:
m=nM. (4)
PaGota BbIIONHSAETCS 110 BapHaHTaM.

Bapuanm 1

1. Kakoe Konm4ecTBO BeIecTBa aIFOMUHUS COAEPKUTCS B 00pasiie 3Toro Meramuia maccoi 10,8
r?

2. Kakoii Mmacce cepHoit kuciotsl (H2SO4) cooTBeTCTBYET KOJTMUECTBO BemecTBa paBHoe 0,2
MOJIb?

3. Kakoe koam4ecTBO BeIecTBa COEPKUTCS B okcuae cepol (SO3) maccoit 12 r?
4. Boluncaute Maccy 5 MOJib LIMHKA.
Bapuanm 2

1. TIpu ananu3e obpasiia pyasl B Hem Obu10 HaiiaeHo 0,306 r okcuaa amomunus (Al2O3z).
Kakomy koJin4ecTBy BellecTBa 3TO COOTBETCTBYET?

2. Onpenenute Maccy kapobonara HaTpus (Na2COz) konuuectBoM Beriectsa 0,45 MOJIb.
3. Ckoubko Monelt cootBeTcTBYeT 73 T xioposojopoaa (HCI)?
4. Onpenenute Maccy noauaa Harpus Nal konudyectBom Bemiecta 0,6 MOJIb.

Bapuanm 3

1. Kakomy umncity Mosieif COOTBETCTBYET KapOoHaT kanust maccoit 552 r? @opmyna kapOoHara
kamus: K2COs.

2. Onpenenute macey 1,5 mosb okcuaa meau (11) CuO.
3. KakoMy umuciy moseit BemecTsa cooTBeTcTByeT Macca 50,8 r Hatpusa?

4. Onpenenute maccy 0,5 mosib ammuaka NHs.
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Bapuanm 4
1. Ckonbko moneit copepxutces B 980 1 ceproit kucinotel H2SO4?
2. Onpenenute Maccy Beiecta cepHoit kuciaoTsl (H2SO04), B3aTOM KONMYecTBOM 3,5 MOJIb.
3. KakoMy umuciy MoJsiell BemecTBa COOTBETCTBYET Macca 64 r cepbl?
4. Onpenenute Maccy okcuaa amoMmunaus AlpOz, B3saToro xosmdectBoM 0,2 MOJIb.

YcioBus BbINOJHEHUS] 3a1aHUSI
1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

2. MaxkcumanbHOe BpeMs BHITIOJHEHHS 3aJaHus: 45 MUHYT
3. BbI MOXeTe BOCIIONIB30BaThCA: YIEOHMKOM, KOHCTIEKTOM JICKITHA
4. HlkaJja oueHKH 00pa3oBaTebHbIX 10CTHKEHUH:

Brmonnaenue padotsr 6osee 90% - oreHKa «5»
70-90% - omenka «4»
50-70% - omenka «3»
Memnee 50%- onenka «2»
PA3JAEJI 2. Oprannuyeckasi XumMusl.

IIpakTHYecKkoe 3aHATHE
CocraBiieHue CTPYKTYPHBIX opMy.1 Ha Bce BUABI n3oMepuu. OnpenesieHue Kiacca
BelIeCTBA M0 CTPYKTYPHO# (popmy.ie.

Henb: Hayuntbes cocTaBisiTh CTPYKTYpHBIE (DOPMYIBI Ha BCE BUABI H30MEPHUH.

1 ypoBeHb.(yCTHBIN (POHTAIBHBIN OMPOC)

1. Kakue BemecTBa Ha3pIBAIOTCS OPraHUYECKUMU ?

2. Uto Takoe uzomepusa? Kakue Buabl K30MEPOB Bl 3HAETE?

3. Kakue Teopuu cymecrBoBaiu 10 bytiepoBa A.M.. OcHoBHbIe nosioxkeHus: TXC A.M.
bytneposa.

2 YpOBEHB.

1. CocTaBpTe COKpalllEeHHBIC U CTPYKTYpHBbIE (POPMYIIBI U MOANUIINTE HA3BAHUS IS

reKcaHa, FreKceHa M reKCHHa.
2. N300pa3uTte moyHbIE U COKpAIIEHHbIE CTPYKTYpPHBIE (DOPMYIIBI:

2,2,4 TpuMeTWINEHTaHa; 2,3 AMMETWITeKCaHa,; 2 MeTWJ- 3 QudTWiIrekcana; 2.2
JTUMETUIINpPONana; 2,3, AMMETHIINEHTaHa

3. N3006pa3ute cokpalleHHbIe CTPYKTYpHBIE (JOPMYIIBI BCEX YTIIEBOJIOPOJIOB,
MoJieKyssipHas popmyna kotopsix C5 H10. Jlaiite Ha3BaHUS BCeM yIiieBOA0OPOIaM.

Pemenue 3amau: Onpenenenue Kiacca BEIMECTBA IO CTPYKTYPHOU (opmyre.

He.]'IbZ HAaYYHUTHCA ONIPCACIIATH KJIACC BEUICCTBA 110 (I)OpMy.]'IC..
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Xoa 3aHATHA:

1. Teopermueckasi 4acThb.
T'omonozamu Ha3bpIBAIOTCS BEILECTBA, UMEIOIIME OJIMHAKOBOE CTPYKTYPHOE CTPOCHHE,
HO OTJIMYAIONIUECS OJTHOW WJIA HECKOJIBKUMU (PYHKIIMOHAIBHBIMY TPYITIaMHU.
H30mepamu HA3BIBAIOT BEUIECTBA, MMEIOIIUE OJMHAKOBBIC MOJICKYIIIPHBIC (DOPMYIIHI,
HO pa3HO€ CTPYKTYPHOE CTPOEHHE.
2. IIpakTnyeckasi 4acThb.
1. Boinuwmume ¢opmynvt eeuwiecme, AGNAINOWUXCA 20MON02AMU UTU UZOMEPAMU:
a) CH4, 0) CHs- CHs, B) CHs- CH2- CH3, 1) CHs- CH2- CH2- CH3, 1) CHs- CH- CHs
|
CHs CHs
e) CHs — C — CH3s x) CHs- CH — CH - CH3
CHs CHs; CHs
2.Cocmasvme 3 popmynvt uzomepos u 3 popmynivt 20mM0/710206 013 euiecmea
CHz - CH-CH2 - CH2 - CH - CH3
CH>—-CH> -CH3s CH> - CHs
3. Onpedenume 6uod uzomepuu u oaiime HA36AHUA BeULECHBAM
4. a)cTpykTypHas 0) MOJIO)KEHUE KPATHOM CBSI3M  B)IOJIOKEHUE PAJUKAIOB U
(YHKIIMOHATIBHBIX TPYIII.
a) CH3— CH2 - CH - CHs B) CH3z - CH2 — CH - CH: - CH3
CH, — CH3s CHs; CHz CHs
6) CH2 CH - CH2 — CH3 r) CHs - CH — CHs
n) CHs - CH CH-CHs e) CHs—CH - CHs

CHs;

YciaoBusi BbIIIOJHEHHS 32IaHUS

© N O

MecTo BBIIIOJIHEHUS 3aJaHUs: 3aJaH1E BBIMNOJIHICTCS HA 3aHATUU B ayAUTOPHOE BpeMs

MaxkcumanbHOE BpeMsl BBITIOJHEHUS 3aJaHus: 45 MUHYT
Bbl MoskeTe BOCTIONb30BaThCs: YI€OHUKOM, KOHCTIEKTOM JICKITH
Il kaga oneHKN 00pPa30BaATEJbHBIX JTOCTHKEH I
Brimonnenue pabotet 6onee 90% - oreHka «5»
70-90% - ortenka «4»
50-70% - omeHka «3»
Menee 50%- oneHka «2»
IIpakTHyecKoe 3aHATHE NPOGecCHOHATBHONW HANIPABJICHHOCTH
IIpyMeHeHne aJIKEHOB U AJIKAaIHEHOB B MOBCEHECBHOM KU3HM.
eb:M03HAKOMUTHCS ¢ TPUMEHEHUEM AIIKEHOB U aJIKaJIMEHOB B IOBCEAHEBHOM JKU3HHU.

ITHien HCIIOJIB3YCTCA JJIA IMpOnU3BOACTBA  LECJIOI0 psaaa XUMHNUYCCKHUX COCIUHEHUH:
BUHWIXJIOpUJA, CTUPOJA, STUJICHIJIUKOJIA, 3TUJICHOKCHUIAA, 3TAHOJIAMHUHOB, 3TaHOJIA, IMOKCAHA,
AUXJIOP3TaHA, YKCYCHOTO aJIbACTUIAa U YKCYCHOﬁ KHUCJIOTHI. HOJ’II/IMCpI/BaI_II/ICﬁ OTHJICHA MU €TI0
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MPAMBIX TPOU3BOJHBIX IMOJYYAIOT MOJUITHUIICH, IIOJIUBUHMWJIALICTAT, ITIOJIUBUHUWIXJIOPU, KaYIYKH
1 CMAa304HBIC Macjia.

OTWIIEH YCKOpSeT CO3peBaHHe OBouied u (PyKTOB (MOMHIOPOB, JIbIHB, AaleIbCHHOB,
MaHJIapuHOB, JIUMOHOB, 6aHaHOB) IIpU BBCJICHUU HEOOIBIINX KOJIUYECTB €ro B BO3yX TCIJIMILI.
Jedonmuanuu pacTeHUl, CHIKEHHUS NPEIyOOpOYHOTO OIMAICHHS IUIOJOB, IS YMCHBIICHUS
IIPOYHOCTHU MPUKPCIUICHUA I1J1010B K MaTCpUHCKUM PaCTCHUAM, qTo o0Jieryaer
MEXaHU3HPOBAHHYIO YOOPKY YpOXKasi.

[MonusrTriien wucmonb3yeTcs Ui M3TOTOBJICHUSA YIIAKOBOYHOW IIJICHKH, TIOCYABI, TpPYO,
BIEKTPOU3OJISIIUOHHBIX MATEPUAJIOB.

OTUJICHTJINKOJIb UCTIONB3YETCS B MPOU3BOJICTBE OXJIAXKTAFOIINX KUJKOCTEH U TEIIOHOCUTENEH.

IIponusieH B MPOMBIIUIEHHOCTH HPUMEHSIETCA, B OCHOBHOM, JUIsl CHUHTE3a MOJIMIPOIHIICHA.
Taxke U3 Hero Mojay4yaroT KyMOJ, OKACh MPOMHIICHA, AKPUIOHUTPUI, U30TIPONAHOJ, TIIULIEPHUH,
MAaCHSHBIN albJIeTH/I.

[TonunponuneH MO MHOTMM TOKa3aTeNsM MPEBOCXOJIUT IMOJUATHIIEH: UMeeT 0oJiee BBICOKYIO
TEMIIEPaTypy IUIABJICHUS, XUMUYECKYIO YCTOMYUBOCTb.

B HACTOAIICEC BpEMA H3 IIOJIUMCPOB — QaHAJIOIOB IIOJIMOTHUJICHA IIPOU3BOAAT BOJIOKHA,
06J1a)1a101111/1e YHUKaAJIbHBIMU cBoiicTBaMHu. BollokHO U3 MMOJIMIIPONUIICHA IIPOYHEEC BCEX
MN3BECTHBIX CUHTCTUYCCKHUX BOJIOKOH.

ByTuiensl mpuMeHsSIOT Ui MPOM3BOJACTBA OyTajaueHa, HW30MpeHa, MOJUU300yTHIICHA,
OyTHIIKay4dyKa, METUIIITUIIKETOHA.

N300yTHieH — coipbe A MoJIydeHus: OyTUiIKaydyKa, H30IpeHa, TpeT-0yTaHoia; UCIoIb3yeTcs
JUTsl anKpoBanust peHostoB mipu cuHTe3e [TAB. Ero comomumeps! ¢ 6yreHaMu MPUMEHSIOT KaK
MPHUCAJIKU K MacjaM U TepPMETUKU.

Boicmme ankenbl Ci1o-Cig mpumensitoT nipu cuntese [1AB, a taxoke 111 ToJTy4eHus BBICIIUX
CIUPTOB.

S —

B npombIWNEHHOCTU AUEHDI
WCMONBb3YIOT A8 NOAYYEHUS
CUHTETUYECKOro KayuykKa.

L

[lpmMeHeHWe anikagueHoB:

: XKun3HeHHO BaXkeH Ans
Cmecu TepneHoB ucnonb3ytor  He/10BeKa b-kapomuH, KoTopbiii

B NPOU3BOACTBE AYXOB 1 npeBpaLLaeTcs B OpraHusme B
apoMaTU4YecKmnX oTAaylekK, a BUTaMUH A, OH COAEPXMUTCA B
TaKXe B MeauLuHe. KPacCHbIX U XeNTbiX NAoaax.
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CoCTaBUTh CXEMBI MMPUMCHCHUA aJIKCHOB 1 aJIKAJIUCHOB.
YcioBus BINOJHEHUS 3a1aHUS
1.MecTo BBIIOJHCHHUS 3aJaHuA: 3aJaHHUEC BBINNOJHACTCA HAa 3aHATHUH B aYINUTOPHOC BpEMA

2.MakcumanpHO€E BpeMs BbIIOJIHEHUS 3a1aHus: 45 MUHYT
3.Bbl MokeTe BOCIIOIb30BaThCs: YU€OHUKOM, KOHCIIEKTOM JIEKLIUH
4.111kana oneHKH 00pa3oBaTeIbHBIX TOCTHKEHHIA:

Beimonnenue padots! 0oisiee 90% - oneHka «5»
70-90% - omenka «4»

50-70% - orenka «3»

Menee 50%- oneHKa «2»

IIpakTHyecKkoe 3aHsATHE MPOodecCHOHAILHOM HANPAaBJEHHOCTH
Yr/1eBo10poaHOE TOMJIMBO €ro BU/Abl M HA3HAYEHH e
Hean: chopmupoBath npeacTaBIeHUE O MPUPOIHBIX HCTOYHUKAX YTIIEBOJIOPOJIOB, CHOCOOaxX
nepepaboTKH, BAXKHOCTH WX MPUMEHEHHS KaK TOTUIMBA U UICTOYHHUKA CHIPHSI.

3anosiaUTe TaOMITy 1 «XapakTeprucTuKa MPUPOJHBIX HICTOYHUKOB YTIJIEBOIOPOIOBY:

Hcrounuku ®dusnueckue | Xumudeckuii | [Ipumenenue
yIJIeBOAOPOI0B CBONCTBA COCTaB

IIpupoanbIi
ras

KaMeHHbIN
yrojib

[ Hepre | | I

3anonnute Tadbnuiy 2 «IIpoaykrsl nepepaboTku HEDTH»:

Pextudpuxkanuonnas | Temneparypa || Xumuuecknii | [Ilpumenenne
dpakuus KUIEeHUSs €cOCTaB

PexTudukanuonnsie
rassl

| bensun ||

JlurponHosast
bpakums
| Kepoonn | [ [ |

| Jlu3enbpHOe TOTUIMBO || || ” |
| Masyr [ | |

YciaoBus BHINOJHEHUS 3a1aHUAS
1. MecTo BBIIIOJHEHHS 3aJaHuA: 3aJaHUMEC BBITIOJIHACTCA HA 3aHATHUH B ayIUTOPHOC BpEMA

2. MakcumansHOE BpeMs BHITIONHEHUS 3a1aHus: 45 MUHYT
3. BBI MOkeTe BOCIIONB30BATHCS: YYEOHUKOM, KOHCIIEKTOM JIEKITUI
4., Hlkajga oueHKHN 00pa30BaTeIbHBIX T0CTHKCHUM:




Brimonnenue pa6ots 6osiee 90% - onenka «5»

70-90% - ouenka «4»
50-70% - ouenka «3»

Memnee 50%- orieHKa «2»

IIpakTuyeckoe 3aHATHE NPOodecCHOHAILHOM HANPABJIEHHOCTH

HccnenoBanue NMPOAYKTOB HAa HAJIMYHUE KpaxmaJa.

Heab: OcBoUTh METOIMKY pacliO3HAaBaHUS KpaxMmaia Ipy MOMOIIY KaYeCTBEHHON PEaKIUU C
11010M Ha puMepe MalloHe3a; OLIEHUTh KaueCTBO MalloHE3a Pa3HbIX POU3BOAUTEIEH.

Toprosas
Mapka

Peaxius

«Cao00ma»
[IpoBancans

«SIuTay
[IpoBancanb

«MOCKOBCKHU
MPOBAHCAJIbY
KJIACCUYECKUU

«Calve» Jlerkuii

«Heinz»

PesynbTar

BET Hoaa
HE
IIOMCHSAJICA

IBET Hoa
He
IIOMEHSIJICS

Hon
npuoOpen
CHUHUH IIBET

[BET HoJa
HE
IOMEHSIICA

IBET HoJa
HE

BrBog

Kpaxwman He
COJZIEPIKUATCS

Kpaxmain e
COJIEPIKUTCS

Bos3MmoskHo
coJepkaHue
Kpaxmasa

Kpaxman He
COJIEPKUTCS

Kpaxman e
COJIEPKUTCSA

ITpownsseneno o 'OCTy; B
COCTaBE KpaxMall HE yKa3aH;
MPOJIYKT Ka4€CTBEHHBIN

ITpousseneno o 'OCTy; B
COCTaBe Kpaxmall He YKa3aH;
MPOJIYKT Kau€CTBEHHBIN

B cocTaBe ykazaH kpaxmai U Ha
OTIBITE MBI YOEUITUCH B €r0
Hanuuue, Ho 1o ['OCTy kpaxmaia
OBITH HE JIOJDKHO, TOITOMY
MPOIYKT MOKHO Ha3BaTh
HEKa4YeCTBEHHBIM

ITpousseneno no I'OCTy; B
COCTaBe KpaxMall HE YKa3aH;
IIPOJIYKT Ka4yeCTBEHHBIN

ITpousseneno no I'OCTy; B
COCTaBe KpaxMall HE YKa3aH;
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IIOMEHSIICS IIPOJYKT Ka4€CTBEHHBIN

BrIBOA: KaueCcTBEHHAs peakLMU ¢ HOJOM Ha PACcO3HaBaHUE COACPKAHUS Kpaxmana B IIPOIyKTax
MUTAHUS SBJSIETCS IOCTYITHOM, OBICTPOi M MH(POPMATHUBHOM MPH €r0 JOCTATOYHOM HAJIMYUU U
[IpaBUJIbHON METOJMKE IPOBEACHUS;, OLEHWIN KayeCcTBO MalloHe3a OOJIbIIMHCTBA
IIPOU3BOJUTENIECH KaK TOCTATOYHO BBICOKOE.
YciaoBus BbINOJIHECHUS 3a1aHUSA

1. MecTo BbIIOJHEHUS 33aHU: 3a/l1aHUE BBINOIHIETCS HA 3aHATUU B ayJIUTOPHOE BPEMS

2. MaxkcumanbHOe BpeMs BHITIOJHEHHS 3aJaHus: 45 MUHYT
3. BbI MOXxeTe BOCIIONIB30BaThCA: YIEOHMKOM, KOHCTIEKTOM JICKITHIA
4. HkaJja oneHKH 00pa3oBaTeJIbHBIX TOCTHKEHUIH:

Beimonnenue padots! 0osiee 90% - oneHka «5»
70-90% - ortenka «4»
50-70% - ontenka «3»
Memnee 50%- onieHka «2»

TIpakTHyeckoe 3aHATHE NpodeccHoHAJILHON HANIPABJEHHOCTH
H3y4yeHue CBOMCTB MblLJIAa U CTHPAJIBHOIO NIOPOLIKA.

[ens: ompenenuTh OCHOBHBIE CBOMCTBA MbLJIA M CTHUPAJIBHOTO TopoIka. [IpoBectn cpaBHeHUE
CBOMCTB.

PeakTuBbl 1 00OpyAOBaHWE: PAaCTBOP MBLIA, PACTBOP CTUPAIBHOTO TOpOIIKa, (GeHoTanenH,
XUMUYECKHE CTaKaHbl — 2 IIT, CTEKISTHHAS MTAJI0OYKa, IITATHB, TPOOHPKH.
Xoxa paboThI:

1.K 1-2 mi1. pacTBOpa MbLIa ¥ CTHPAILHOTO MOPOIIKA B OTIAEIBHBIX MPoOUpKax q100aBbTE MO 2-3
Karu pactBopa ¢eHosndranenna. OTMeTbTe OKpacky pactBopa. CaenmaiTe BBIBOJ, KaKoe W3
MOIOIINX CPEACTB JIy4Ille HCIOJIb30BAaTh JUIS CTUPKH TKAaHEW, YyBCTBUTENbHBIX K ILIENOYH (
Harpumep, MEPCTIHbIX).

2.B nBe mpoOupku HajeiTe mo 3-4 Mil. jkecTko Bojbl (pactBop xmopuaa kaimeius CaClz).B
OJIHY MPOOHPKY A00aBbTE MO KAIULSIM PAacTBOP MbLIa, a B JPYryH0 — PacTBOP CTHPAILHOTO
nopoika. [Tociie BHECEHUS KaXKI0W KaIlld COACP)KUMOE TPOOUPOK B30AITHIBAMTE.

B kxakom ciydae npuxoAuTcs npudaBisTh 00JIbIIEe pacTBOpa (MbLIa WA CTUPAILHOTO MOPOIIKA)
g oOpazoBaHusa ycroWumBoi meHbl? Kakoil mpemapaT He yTpayuBaeT CBOEl Moromiei
crocoOHOCTH B jxkecTkoi Boje? [louemy?

3anosinute Tabauiy Nel.

JlenctBue Mpzuio PactBOp OTBeT Ha BoIpoC
CUPAJIBHOTO
[OPOLIKA

B3aumopelicTBie ¢ pacTBopoM ¢eHondranenHa
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Bzaumonetictue ¢ CaCly

3.CpaBHUTE CTENEHb BCIICHUBAHUS PACTBOPOB MbUIA U CTUPAJIBLHOTO MOPOIIKA B pa3HOU Boje. B
JBa XMMHUYECKUX CTakaHa Hajedte mo 10 — 15 mu. guctwumpoBaHHOW Bojbl. B oaun
XUMUYECKUU CTakaH J00aBbT€ PacTBOpP MbLIA, a B JAPYrod pacTBOP CTUPAIBHOTO IMOPOIIKA.
TmarenbHO BCIEHBTE pacTBOpP CTEKJIAHHOM manoukoil (Byab akkypaTreH — mocyna
crekisinHas). CTeneHb BCIICHUBAHUS CTHUPAJIBLHOTO MOPOIIKA U MbLJIa B JKECTKOW Boje (CM. 3aj
Neo2)

CpaBHuUTE CTENEHb BCIIEHUBAHUS PACTBOPOB MbLIa U MOPOIIKA B pa3HON BOJIE.
CreneHb BCIIEHUBAHUS: BBICOKAsI, CPEIHSS, HU3KASL.

3anoaHuTe TabIuIly HOMEp 2.

Mororee cpenctBoOObIYHAS BosabKecrkas Boga
(ITAB) (creneHb
BCIICHUBAHMS) (crerieHb
BCIIEHUBAHUS)
Mpsuio
[Topomok

BBIBOI[Z B BBIBOJC oxapaKTepH3y17ITe ﬂOCTOﬁHCTBa 1 HCAOCTATKHU HCIIOJIb30BAHHUA KaXXJ0I'0 U3
BHJOB MOIOIIHUX CpECIACTB. Kaxoi Bp€a DOKOJOI'MM HAaHOCHUT HMCIIOJIBb30BAHUC CUHTCTHYCCKHX
MOOHIHUX CpCaCTB.

YciaoBus BLINOJHEHHS 3a1aHUS
1.MecTo BBIIOJHEHUS 3aJaHus: 3aJaHUEC BBINOJHACTCA HA 3aHATHH B aYIMTOPHOC BPpEMA

2.MakcumansHOE BpCMs1 BBITIOJTHCHUA 3aJIaHHA: 45 MHUHYT

3.Bbl MokeTe BOCTIOIb30BAThCS: YUEOHUKOM, KOHCIIEKTOM JICKIIHUA
4.]11xaJi1a oleHKH 00Pa30BATEIbLHBIX IOCTH/KCHUM:

Brimonaenue padotsr 6osiee 90% - oreHKa «5»
70-90% - ortenka «4»
50-70% - onenka «3»
Menee 50%- onieHka «2»
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Cnucok uTeparypsl:

OcHOBHbIE MeYaTHbIE U3AHUS

1. T'abpuensu O.C. Octpoymon U. I'. Xumus. : yued. aist mpodeccuoHaIbHOT0 00pa3oBaHus. —
M.: Akagemus, 2014

2. T'abpuensa O.C. OctpoymoB U. I'. Xumus.: yue6. aiis npodeccuii u crienuaibHOCTEH
TexHu4yeckoro npopuis. — M.: Akanemus, 2015

OcHOBHbBIE JIeKTPOHHbIE U3IaHUS

1. DnexTpoHHBIN yueOHUK: «XUMHUS JUIsl MPOPECCU U CHIEUATIBHOCTEH TEXHUYECKOTO U
ecTecTBeHHO-Hay4aHOTo npoduieit Epoxun FO. M. Kosanesa U. b. 2020
JlonoiHUTeIbHbIE HCTOYHUKHU

1. I'abpuensa O. C. Xumus 10 knacc. bazossrii yposens, M.: JIpoda, 2011.

2. T'adpuensu O. C. Xumus 11 knacc. bazoselif yposens, M.: [Ipoda, 2011.
Humeprnem-pecypcbi:

Kristallikov. net — 3annMaTenbHas XUMHUS

Bestreferat.Ru — 6ank pedepartos

IlepeyeHb NMpaKTUYECKUX 3AHATHH MO OMOJIOTHH.

I.HpaKTI/ILIGCKOC 3aHATHC «Ha6J'IIO)IeHI/I€ KIICTOK paCTeHI/Iﬁ M )KUBOTHBIX II0OA MUKPOCKOIIOM Ha
T'OTOBBIX MUKpOIIpCIIapaTax u uX OIIMCaHUC).

2. IIpakTraeckoe 3aHsATHE TPOPECCHOHAIBHON HAITPaBJICHHOCTH

«BnusiHue BUpycoB U OaKTepuil Ha OPraHU3M YeJIOBEKay.

3. [IpakTuueckoe 3anaTHE MpoheCCHOHATHLHON HAMPaBIEHHOCTH

«I'MO B HareH >KU3HN.

4.ITpakTuyeckoe 3aHiITHE «AHAIN3 U OLEHKA PA3IMYHbIX THIIOTE3 MPOUCXOKICHUS YEIOBEKaY.
5.IIpaktueckae 3ansatue «Omnucanue ocodel 0THOTO BUAA MO0 MOP(POIOTHIECKIM KPUTEPHIIM.
6.1IpakTueckoe 3anatue «COCTaBIEHUE CXEM MEepeaul BEIIECTBA U SHEPTUN»

CTPYKTYPA U COJEPXXAHUE ITPAKTUYECKNX 3AHATUI 110 BUOJIOTUM.

IIpakTHYecKoe 3aHATHE
«Ha0aroaeHue KI1eTOK pacTeHHil U dKUBOTHBIX 10 MUKPOCKOIIOM HAa FOTOBBIX
MHKPOIIpenaparax 1 X OIUCaHue».
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Ieab: paccMOTpeTh KIETKM pa3JIMYHBIX OPraHU3MOB M HX TKaHEH II0J MHKPOCKOIIOM
(BCIIOMHHMB TIpH 3TOM OCHOBHBIE NPHEMBI PAa0OTBI ¢ MHUKPOCKOIIOM), BCIIOMHHTH OCHOBHBIE
4acTH, BUJMMBIE B MHMKPOCKOI U CPaBHUTb CTPOCHHE KJIETOK PACTUTENBHBIX M >KUBOTHBIX
OpraHU3MOB.

OO0opyaoBaHme: MUKPOCKOIL, FTOTOBbIE MUKPOIIPENApaThl paCTUTENBHON (KOXKHIIA YEIIyH JTyKa),
KUBOTHOM (IIUTENNATIbHAS TKaHb — KJIETKU CIIM3UCTON POTOBOM MOJIOCTH), TAOJIULIBI O CTPOCHUH
PacTUTENBHOM U KUBOTHOM KJIETOK.

XoJ1 paboThI:

1. PaccmoTtpuTe 1noJ MUKpPOCKOTIOM MUKPOIIpEnapaThl PACTUTEIbHBIX U )KUBOTHBIX KIIETOK.

2. 3apucyiTe TI0 OJHOW PACTUTEIIBHOMN M JKUBOTHOH KieTKe. [loAnmuimmTe X OCHOBHBIC YaCTH,
BUJIIMBIE B MUKPOCKOIL.

3. CpaBHHTE CTpOEHHE PACTUTEIHHON M KUBOTHOU Ki1eTOK. CpaBHEHHE IPOBECTH TIPH TIOMOIIH
CpaBHUTEIbHOM TabmuIbl. Crienaite BBIBOJ O CI0XKHOCTH UX CTPOCHHUSL.

IIpu3Haku Kuierku pacrenui KiieTku sKMBOTHBIX

SAnpo

Xpomocoma

Puodocoma

MuToXoHaApUM

Kovmiaekce I'oabaku

IMC

HenTpuoan

XJyopomiacTol

JlelikomaacTnl

XpoMoMILIacThbl

JInzocomebl

Ilepokcucompbl

Kiaerounast 000104Ka

Bakyoun

IuTockener

Opraneyuibl ISl iepeMenieHust

Me3ocoMBI

4, Cz[enaﬁTe BbIBO/JI, OITUPAACh HA UMCIOIIUCCA Y BAC 3HAHUSA, B COOTBETCTBHUU C LICIIBIO pa6OTBI.

YciaoBusi BbINIOJHEHHS 3aIAHUS

1.

2.
3.
4

MecTo BBIIIOJIHEHUS 3aJaHUs: 3aJaH1E BBIMNOJIHICTCS HA 3aHATUU B ayTUTOPHOE BpeMs

MakcumanbHO€ BpeMsl BBINIOJHEHU 3a1aHus: 45 MUHYT
Br1 MoskeTe BOCTIONB30BaThCS: YUSOHHKOM, KOHCTIEKTOM JICKIIHIA
HIxajaa oleHKN 00pa30BaATEILHBLIX JOCTHIKCHUI

Brimonnenue pabotet 6onee 90% - oreHka «5»
70-90% - ortenka «4»

50-70% - omeHka «3»

Menee 50%- omeHka «2»

IIpakTHYeckoe 3aHATHE NPOGEeCCHOHATBHON HANIPABJIEHHOCTH
Bausinne BUpycoB M 0aKTepHii HA OPraHU3M YeJI0BeKa.
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Lesb: onpenenuTs riaaBHbIE BO30yAUTENN HHPEKIIMOHHBIX 3a00JI€BaHM, UX CXOJICTBO,

pas3nuyKe U TIaBHbIC MOJXOAbI K X JICYEHUIO.
W3yueHne BpeIHBIX MUKPOOPTaHH3MOB.

Unghexyuonnvie bone3nu — 310 00JI€3HU, BBI3BAHHBIE IPOHUKHOBEHNEM B OPIaHU3M BPEJIHbIX
MHUKPOOPTraHU3MOB, T.€. 3aPaKCHUEM.

Bupycel — 3mo nexnemounvle (opmsl HCU3HU, KOMOPbIE OHCUBAIOM MONbKO NPU KOHMAKME C
Jrcueoll kiemkotl. B iepeBosie ¢ JTaTHHCKOTO Virus 03Ha4aeT «siJ1, AJ0BUTOE Havano». Bupyc
IPEACTABISAET COO0H MHKPOCKOIHMYECKYIO YaCTHILY, COCTOSIINYI0 M3 T€HETHYECKOTO BEIIECTBA
(monexyn IHK unun PHK), koTopoe oKpyX€HO 3alIUTHBIM ClI0€M OeJKa.

Tak BBITISAAUT BUPYC MO MHKPOCKOIIOM.

3. AMNMAHOSR obonouka

2, benkoBas 0bOAOYKa

1. monekynst AHK nan PHK

Bue KUBOTO opranusmMa, BHC KJICTKHU BUPYChbl COBCPIICHHO 6C306I/II[HBI. Onu He IIPOABJIAOT
HHUKAKUX IMPU3HAKOB JXU3HHU: HC I[IUTAOTCA, HC PASMHOKAKOTCA U HC JIBUT'AFOTCA.

Ero Henb3s yBUAETh HE TOJBKO IIPOCTHIM I71a30M, HO U B OUEHb CHUJIbHBIM MUKPOCKOII.
HexoTopsble o1 MUKPOCKOIIOM BBITJISIIAT KaK [ayKi, APYTHE — KaK KOJTIOUNE MIAIMKH.
[Tomagas B 370pOBYIO KIIETKY, BUPYC HAUMHAET OBICTPO pa3MHOXATbCs BHYTPU Hee U
pas3pylaeT ee, a BLIOPOC BUPYCOB U3 MOBPEXKACHHBIX KJIETOK BbI3bIBAET 3a00JI€BaHUE.
Opranusm npeBparaeTcs B CBOeoOpa3Hblil 3aBO/I 10 MPOU3BOJICTBY BUPYCOB.

Bupycel nopaxxaroT Bce TUIIBI OPraHU3MOB: UeI0BEKa, JKUBOTHBIX, pacTeHus. I1o
MIPEIIOJIOKEHUAM YUEHBIX, CYIIECTBYIOT MUJUIMOHBI UX BUJIOB. BUpyCHI ABIAIOTCS caMOi
MHOTOYHCIIEHHOH Onosornueckoit hopmoit. Mzydennem BUpycoB 3aHUMAETCS HayKa
BUPYCOJIOTH, pa3ied MUKpOOHoIorun. Bupycel 1o cBoeit cytu — 310 napasuThl, OHU MOTYT
KHUTb U Pa3MHOKaThCS TOJIBKO B )KMBBIX KJIETKaxX. B 4lcTOM BHJe OHM CYIIECTBYIOT B (hopme
kpuctayoB. Ilo pazMepy BUpYCHI ropa3/io MEHBIIE KJIETOK U IIPOILE UX [0 CTPOEHHUIO.
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http://karapysik.ru/wp-content/uploads/2016/03/svr.jpg

Ha ceroHsmHuii MOMEHT HCCIIE0OBAHBI THICSYH BUPYCOB, KOTOPBIM YEJIOBEUECTBO «00SA3aHOY
TaKUMU 3200JIEBaHUSAMH, KaK I'PUIII, TepIec, TeNaTUT, 0Ca, HOJTHOMHUEIUT, SHIEe(aTUT, KOPb U
tak nainee. Oxono 80% WHPEKIMOHHBIX 3a00I€BaHNN, PETUCTPUPYEMBIX B HACTOSIIICE BpEMS,
BBI3BIBAIOT BUPYCHI

Baxmepusa — mo camocmoamenvbHulii, HCUBOU MUKPOOPZAHUIM, COCHOAWUIL U3 OOHOTL
knemku. B cpenaem pasmep 6akrepun coctarisietr okosio 0,001 mv B namerpe. Hekotopbie u3
HUX HACTOJIBKO MaJIbl, YTO X Ja)K€ HEBO3MOKHO Pa3IIAETh B OOBIYHBIH MUKPOCKOII.
BonbmmHcTBO OakTepuii OecuBeTHO. TOIBKO HEMHOTHE OKPAILIEHBI B ITyPIIYPHBIM WK B 3€1EHBII
L[BET.

Tak BbITJISITAT 6aKTepl/lH oI MUKPOCKOIIOM.

Kancyna

feHeTU4YecKun
marepuan
6aKrepuu

KnerouHas creHka

bakTepun nepeHOCIT HU3KHE U BHICOKHE TEMIIEPATyphl M MOTYT KHTh B CAMBIX SKCTPEMAJIbHBIX
ycioBusix. Hanpumep, eanHCTBEHHBIE OpraHU3MBbl, OOHAapYKEHHbIE B MepTBOM MOpe, — 3TO
MMEHHO OakTepuu. B momemnieHnn B kaxjoM KyOOMeTpe BO3/LyXa COACPIKUTCS 10 | MITH.
OakTepuil.

bakrepun otnmyarorcs mo gopme, B TabIHIIE MBI TPUBEINA OCHOBHBI

PasMuoskenne OakTepuii COBEpIIACTCs MyTeM JIC/ICHST; KaK1ast KJIeTKa MOoIydaeT IONepeuHyro
NePETOPOJIKY M 3aTeM pacHaacTcs Ha 1Be HOBBIC. [Ipu OaronpusTHBIX YCIOBUSX 3TO
IPOMCXOAUT OYeHb ObICTpo. U ecnu HUYEro 3ToMy He MeIaeT, OJHa OAKTePHst MOYKET
3alI0JIHUTH CBOMM TIOTOMCTBOM T'POMaJIHEHIIINE TPOCTPAHCTBA. Pa3MHOKEHNE TPOI0IDKaeTCst 10
TeX MOP, MOKa €CTh MUTAaHUE.

baktepun oOHTaIOT Be3/e: B IOYBE, BO3AYXE U JaXKe B HALIIEM OpraHu3Me. boJbIIMHCTBO U3 HUX
HE MTPUYHHSET Bpea.

Ilosie3Hble cBoOlicTBA DaKTepMii:

bakrepun 3anMIIaoT HAII OPraHU3M.

bakrepuu, BbI3bIBaIOLINE THUCHUE MEPTBBIX PACTEHUH U )KUBOTHBIX, Pa3jiaraloT MEPTBBIC TKaHH
Ha MPOCThIe COEAMHEHUS, 6e3 HUX 3eMJIsl IOKPBUIACH Obl OECTIONEe3HBIM MEPTBBIM BEIIECTBOM, U
HE OCTaJIoCh ObI MecTa JUIsl )KUBOTO.

Hpyrue 6akTepuu BbI3bIBalOT (hepMeHTannio. Crofa MOKHO OTHECTH CKHCaHHE MOJIoKa (kedup,
Horypt u T.11.), Opo’keHHe ClIagKuX (PYKTOBBIX COKOB (BUHO), CO3pEBaHHE CIMBOK (CIMBOYHOE
MacJlio), U3rOTOBJIEHUE CHIPOB.

PacTeHust He MOTYT KUTh 06€3 GaKTepHil, KOTOPbIE COETUHSIOT a30T C JPYTUMH IIEMEHTaMH,
YTOOBI MOJIy4aTh HUTPATHI, HCIIOJIb3YEMbIE PACTEHUSIMH.

Ho ectb 1 Takue GakTepuu, KOTOPbIE MOTYT BBI3bIBATh OOJIE3HU, X HA3BIBAIOT NANIOZEHAMU.
[TaToreHsl MPOHUKAIOT B OPTraHU3M C KalelbKaMH BJIard B BO3/1yXe, KOTOPBIH MBI B/IbIXaeM,
yepe3 Mope3bl U LapanuHbl Ha KoXe, ¢ MUIIeH U MMTheBOU BOJIOW. B Tene Goe3HeTBOpHBIE
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6aKTepI/II/I MMUTAOTCA, Pa3MHOXKAKOTCA U BBIACIIAIOT TOKCUHBI, pa3pylIarOIIne KICTKH. HmenHO
TOKCHHBI BbI3bIBAIOT Y 00JIbHOTO 0OJIC3HEHHBIC CUMITTOMEI.

Onpeue.JmM CXO0/JICTBA U pa3jnvus HAIUX MUKPOOPraHU3MOB, a TAKKE 60.11e3ﬂei’1, KOTOpbI€
OHH BbI3BIBAIOT.

Bakrepusa

nnasmaruyeckas
membpana

'HUE KNeTKM bakTepuu u Bupyca

W Bupycel, u 6akTepun HE BUAHBI HEBOOPYKEHHBIM I'J1a30M, XOTS OaKTepUU BO MHOTO pa3
0O0JIBIIIE BUPYCOB.

BbaxTepun nHorAa MOTyT OBITH Kak MOJIE3HBIMU, a BUPYCHI BCETa BPEIHbIE.

BbakTepun MOryT pa3MHOKAThCSl CAMOCTOSITENILHO, & BUPYCHI — HET.

bakTepun umeroT cOOCTBEHHYIO KJIETOUHYIO CTPYKTYPY, @ BUPYChI — HET.

PacripoctpansitoTcst BUPYChl M OaKTepUH MPUMEPHO OJIMHAKOBO:

— BO3/YILIHO-KaneJbHbIM IyTeM: IPHU Kallljie U1 YUXaHUH,

— C KOXH Ha KOXY: IIPH MPUKOCHOBEHUSIX U PYKOTIOKATHSIX,

— C KOXH Ha MPOJYKTHI: IPHU MPUKOCHOBEHUSIX K MUIIE TPA3HBIMU PyKaMU BUPYCHI U OaKTepuun
MOT'YT ITONIACTh B KUIIIEUHHUK,

— Yepe3 )KUAKOCTH OPraHu3Ma: KpOBb U CIIOHY.

HekoTopsie 0osie3HH, BBI3BIBAEMBIE BUPYCAMH U OAKTEPUSMU, NMEIOT CX0KHIE CUMIITOMBI. A BOT
neueHne 6aKTepUabHBIX U BUPYCHBIX 3a00JI€BaHUN pa3Hoe.

OcHoBHbIE MOAXO0/IbI K JIEYEHHIO.

Kak seuart 0Daxkrepuajibbie nH(pexkuuun? Eciu uMMyHHasi CUCTEMA YEJIOBEKA HE MOXKET
CaMOCTOSITENIBHO CIPABUTHCS C OAKTEPUSMU — Bpaud MPUMEHSIOT aHTUOHOTHKY
(anTubakTepuansHelie npenapatel). OHU YOMBAIOT CAMHX «3aXBAaTYHKOBY, T.€. OaKTEpHUU.

Kak sneuat Bupycubie nndexuun? Bupycbl IpakTUYECKH HEBO3MOXKHO «JI0CTaThy», IOKa OHU
HaXOJATCsl BHYTPU KIETOK opranmsma. [1oaTomy nedyeHne MHOTUX BUPYCHBIX HH(MEKINN
JI0CTaeTcss UMMYHHOM cructeme denoseka. KpoMe Toro, B HacTosiee BpeMs pa3zpabaTeiBaeTcs
00JIBIIIOE KOJMYECTBO MTPOTHBOBUPYCHBIX MpernapatoB. OHU MEIIAIOT BUPYCY Pa3MHOXKATHCS U
CHIDKAIOT HAarpy3Ky Ha IMMYHHYIO cucTteMy. K coxaneHnuro, 3Tu cpeicTBa MOTYT OBITh
MCIOJIb30BaHBI TOJBKO IS HEOOIBIIOTO KOJMYECTBA BUPYCOB U HE CIUIIKOM d(PPEKTUBHBI.
Jlaxke IMMYHHBIE CUJIBI OPTaHU3Ma HE B COCTOSIHUM «OUYHUCTUTH» KIETKY OT BUpyca. OHU MOTyT
Pa3pyILINUTh JIUIIL T€ BUPYCHBIE YACTUIII, KOTOPBIE YK€ MOTAIM B OPraHU3M, HO €IlEe He
OKa3aJiCh BHYTPHU KJeTKU. Koria BUpyc MpoHUK B KIETKY, €AMHCTBEHHBIHN c11oco6 00pbOBI ¢
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HUM — YHUUYTOKEHHE BCEH KJIETKH C MOCJIEIYIOLUIUM IOIVIOIEHUEM U IIEPEBAPUBAHUEM
BBIJICIMBIINXCS BUPYCOB UMMYHHBIMU KJieTkamu. [losTomy AeiicTBue uaeaibHOTO
IIPOTUBOBUPYCHOTO JIEKapcTBa OyJIeT HApaBJICHO IPOTUB KJIETKH YEJIOBEUECKOT0 OpraHru3Ma.
Bupycobl u anTuouoTukn? AHTHOMOTHKY HE IEHCTBYIOT HA BUPYCHBIE HHPEKINH. DTH
JICKapCTBEHHBIE MPETapaTbl MOKHO UCIOIb30BATH TOJIBKO JJIs1 O0OPHObI C BPEAHBIMH
Oakrepusmu. Eciii 60J1€3Hb, BEI3BAHHYIO BUPYCOM, JICUUTh aHTHOUOTHUKOM, T.€. IPUMEHSTD €T0
HE 10 JIeNly, TO B YEJIOBEUECKOM OpPraHW3Me BOSHUKHET IPHUBBIKAHHE K 3TOMY BUAY JIEKapCTB. A
KOT/Ia CIIYy9UTCs OOJIC3Hb, TPpeOyromas JICYCHUS 3TUM CaMbIM aHTUOMOTHUKOM, TO OH HE
IIOMOYKET, IOTOMY YTO OaKTEepUHU, KUBYILIUE B OPraHU3ME YEJIOBEKA, YK€ IPUBBIKIHU K 3TOMY
JIeKapcTBy U He 0osiTcs ero. JlekapcTBO HE MOJIEHCTBYET, 00JIE3Hb CTAHET HEU3JICUUMOH, U
YeJI0BEK MOKET NOrnOHYTh. BoT 00 3TOM M roBopun yuyensiid. Celiuac 04eHb 4acTO JIOAH,
CXBaTUB OOBIYHYIO MPOCTYY, TJIOTAIOT TAOJIETKH, HE pa30upasch B HUX. AHTUOMOTHKH — OUYCHb
CHJIBHOE JIEKAPCTBO, MOIIHOE OpYXHE. TOJIbKO IPUMEHATh UX HaJ0 IPAMOTHO.

MeTtoabl NpopuIaAKTHKH.

UToOBI UenoBEUYECTBY U30€KATh «THOENH OT I[apaluHbl Ha KOJICHKE» HAaJl0 B IEPBYIO OUepeh
CTapaThCsl KaK MOKHO MEHbIIIE O0JIETh, T.€. YKPEIIATh UMMYHUTET. [ 3TOro HaJl0 MHOTO
BpEMEHU MPOBOJIUThH Ha CBEKEM BO3/yX€, 3aHMMAThCS CIOPTOM, 3aKaJIAThCA, KyllIaTh OOJIbIIIE
oBoOIIEH U PPYKTOB.

«HayunTh» IMMYHHYIO CHCTEMY paclo3HaBaTh U yOUBATh BUPYCHI MOKET

MIOMOYbh BAKIIMHUPOBaHUe UK npuBUBKa. [lociie Toro kak 4enoBek nepeHec Kakyro-HUuOyab
00J1€3Hb, OH OOBIYHO MPUOOPETAET UMMYHUTET — HEBOCIIPUUMYHUBOCTH K TOBTOPHOMY
3apakeHHIo TeMHU ke MUKpoOamu. [Ipu BBeneHuU B opraHu3M HEOOJIBIIOrO KOJIHMYECTBA
ocJ1abJIeHHBIX MUKPOOOB, BBI3BIBAIOUINX ONpeeNieHHOe 3a00JIeBaHle, B OPraHU3Me
dbopmupyrorcs antuTena. Eciu BocneacTBUM B 3TOT OpraHu3M MPOHUKHET MUKPOO-
BO30YyIUTEIb, AaHTUTENIA OCTAHOBAT pa3BUTHE 3a00JIEBaHNUS; B XY/IIEM CIydae OHO OyIeT
MpoTeKaTh B ci1aboit popme.

Hy a yx ecnu yenoBek 3a00i1es, rpaMOTHBIN Bpad JA0KEH MPABUIILHO ONPEIEIIUTh, YTO BHI3BAJIO
3a0o0JieBaHNE, BUPYC WM OaKTepus, W Ha3HAYUTH MOXOs1Iee JeueHue. MHorna gaxe camomy
OTIBITHOMY JIOKTOPY TSKEJNO «HA TJIa3» pa3Iu4uTh BUPYCHOE 3a00j1eBaHie OT 0aKTepHaIbHOTO.
[IposiBnenus Tex u Apyrux 6oje3Hel ObIBAIOT MOX0kH. Ha mOMOIIIb B 3TOW CUTYyalluu IPUXOIUT
aHanu3 kpoBu. [1o aToMy aHanu3y Bpau MOXKET YBUAETh, IPUCYTCTBYET JIU B OpraHU3Me BpeiHas
OaKTepusi WIK HET, HEOOXOAUMO JIM TPUHUMATh aHTUOMOTUKH HIIU «caMo mpoiinery. s aToro
OyaymuM Bpayam, KOTOPBIM IPEICTOUT CliacaTh YeJIOBEUYECTBO 3aBTPA, HAJ0 OUYEHb MHOTO 3HAThH
U YCEPJIHO YUUTHCS YK€ CEroIHS.

BriBoj. B xoz1e uccienoBanuii s TEOpETUUECKU MOATBEPANUIIA CBOIO TUIIOTE3Y, YTO IIPU
IPaMOTHOM AMATHOCTUKE U MPABUIILHOM JICYEHUU PUCK BBIMUPAHHUS JIFOJCH MPU Pa3BUTHH
YCTOWYMBOCTH K aHTUOMOTHKAM MOYHO CBECTH K MUHHUMYMY.

Ha ocHoBanumn MaTcpurajia 3all0JIHUTh Ta6nnuy.

Bun dopma, Pasmuoxenue | 3a0oneBanus, | Jleuenue MeTtonapl
CTpOEHHUE KOTOpbIC OHU poUIaKTUKH
BBI3BIBAIOT
Bupycsl
bakrepuu

YciaoBusi BHINOJHEHUS 3a1aHUAS
1MecTo BBHITIOJHEHUS 3aJaHuA: 3aJaHUC BBLITIOJIHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

2MakcuMalbHOE BpEMsI BBIIIOJHEHUS 3a4aHNA: 45 MUHYT

1. BBl MOXeTe BOCHIOIb30BATHCS: YUCOHUKOM, KOHCIIEKTOM JIEKIIUH

2. IIkaja oueHKH 00pa30BaTeIbHbIX IOCTHKEHHIA:
Brimonnenue pabots 6osiee 90% - oneHka «5»
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70-90% - oueHka «4»
50-70% - ouenka «3»
Menee 50%- orieHka «2»

IIpakTHYeckoe 3aHATHE NPOGECCHOHATBHONW HANIPABJIEHHOCTH
I'MO B Hawuei KU3HH.
Heab: moBeICUTh HHOOPMHUPOBAHHOCTE O0O0yJarommxcsi 0 MO ¢ moMOoIbI0 TaOIUIBI TUTFOCOB U
MunycoB ['MO.

I'eneriiuecku moauduunupoBanuslii opranusm (I'MQO) — opranusm, reHOTUIT KOTOPOTO ObLT
HCKYCCTBEHHO M3MEHEH ITPU NMOMOLIM METOJ0B F€HHON MH)KEHEPUU. DTO OINPENIETICHUE MOXKET
MIPUMEHSTHCS ISl PACTEHHM, ’KUBOTHBIX U MUKpOOpraHu3MoB. BcemupHas opranuzanust
3/IpaBOOXpaHeHus AaéT Oojee y3Koe onpeeseHIe, COrJacHO KOTOPOMY I'€HETUYECKH
MOAU(PHUIMPOBAHHBIE OPTaHU3Mbl — ATO OpraHu3MBbl, uel renernyeckuii marepuain (JAHK) 6b11
M3MEHEH, TPUUYEM TaKue U3MEHEHMs! OblITN Obl HEBO3MOXHBI B IIPUPOJIE B PE3YNIbTATE
Pa3MHOKEHHSI I €CTECTBEHHOM peKOMOUHAIINY.

Takne U3MeHeHNs MPOU3BOIATCA B HAYUYHBIX WIIM XO3MCTBEHHBIX LENAX. | eHeTHUeCKH
MOAU(PHUIMPOBAHHOTO OPTaHU3M — 3TO Pe3ybTaT MPUMEHEHHUS TEXHOJOTUIN T€HHOM UHKEHEPUH,
KOTOpBIE MTO3BOJISIOT BCTpanBaTh reHsl JJHK oaHOro oprannsma B Jpyro ¢ HEIpr0 pa3BUTHUS
YCTOMYMBOCTH PAaCTEHUH K IMECTUIUAAM, COITPOTUBIIIEMOCTH BPEIUTENSAM, OBBIILIEHUS
ypoxaitHocTu # T. A. JIoHOpaMu MOTYT ObITh MUKPOOPraHU3MbI, BUPYCHI, IPYTHE PACTEHUS, KU -
BOTHBIE.

B nacrosimee Bpemst MO MoryT ucnoib30BaTh: B QyHAAMEHTAIBHBIX U IPUKJIAHBIX HAYIHBIX
uccinenoBaHusax. C MoMoup0 reHHO-MOIU(UIUPOBAHHBIX OPraHU3MOB UCCIIEIYIOTCS
3aKOHOMEPHOCTH Pa3BUTHsI HEKOTOPBIX 3a00JIeBaHUI , TPOLIECCHI CTAPEHUS U pereHepanuy, - B
MeIUIHE U (PapMalleBTHUYECKON MPOMBIIIEHHOCTH.

C MoMOIIIBI0 TMO MPOU3BOIUTCS OOJIBIIIOE KOJIMUECTBO JIEKapCcTB. B cenbckom xo3siicTee. C
MTOMOIIBI0 TEHHON MHKEHEPHUH BBIBOAAT HOBBIE COPTA PACTEHHUI KOTOPbIEe OYAYT YCTOMUYMBHI K
HEeOJIaronpusTHBIM yCIOBHSIM. B )KHBOTHOBOJCTBE. 'MO MO3BOJISET CO3/1aBATh KUBOTHBIX Y
KOTOPBIX €CTh UMMYHHTET K Pa3HbIM 3a00JICBaHUSIM.

Bot npumMeps! u3 aMepuKaHCKOM MPAKTUKU: YTOOBI HOMHJIOPHI U KITyOHUKA ObLIH
MOPO30YyCTOMYNBEE, UM «BXKUBJISIOTY» F€HBI CEBEPHBIX PBIO; UTOOBI KYKYpYy3y HE MOKHUpaIIU
BpPEAUTEIH, €l MOTYT «IIPUBUTHY» OUEHb AKTUBHBIN I'€H, MOJYYEHHBIN U3 A]1a 3MEU; YTOObI CKOT
ObIcTpee Habupal Bec, eMy BKaJIBIBAIOT M3MEHEHHBIM TOPMOH POCTa (HO MPU ITOM MOJIOKO
HAMOJIHSAETCS TOPMOHAMHU, BBI3BIBAIOIIUMU PaK); YTOOBI COsl He 60sJ1ach TepOULINIIOB, B HEE
BHEJIPSIFOT T€HBI ETYHUH, a TaK)Ke HEKOTOPBIX OaKTepuil U BUPYCOB.

Cos1 — 0/1MH U3 OCHOBHBIX KOMIIOHEHTOB MHOTHMX KOPMOB ISl CKOTa ¥ 1ouTu 60% MpoayKkToB
nutanus. Mcropus MO 70-x rogax XX cT. arpoOHOMBI CTOJKHYIUCH C POOIEMON 3arpsi3HEHHUS
arposKOCUCTEM U OKPYXKAIOLIEH Cpe/ibl XUMUYECKUMH MpenapaTaMu U NEeCTULUAAMH, KOTOPBIE
MCIOJIL3YIOTCS JJIS 3alIUThI pacTeHUM OT Bo30yauTeneit 6one3neit u Bpeaurencii. Hy>xno 6bu10
MCKaTh IPUHIMIINAIBHO HOBBIE MIOIXOBI.

I'eneTnueckas MoaudUKaLKs paCTEHUN MO3BOJISIET YCIEIIHO OOPOTHCS ¢ ITON MpoOIeMOii.
TpaHcreHHble pacTeHuUs IPUOOPENH YCTOWYMBOCTh K repOrIMIaM, BO30yIuTeNnsIiM Oose3Hel 1
HEKOTOPBIM BPEAUTENAM, UMEIOT MTOBBIILIEHHBIE U YIYYILIEHHbIE IPOIyKTUBHBIE
XapaKTEPUCTUKH, YCTOMYMBOCTD K KIMMAaTHYECKUM CTpECCAM U Jp.

AwmepukaHckuil MH>KeHep, yuéHblii [lon bepr, cMor coeaMHUTD Ba 4y)KEpPOIHBIX I'€HA B OJIUH,
KOTOPBII CaMOCTOSITENILHO B MPUPO/Ie HUKAK 00pa30BaThcsi HE CMOT Obl. DTO JaJl0 «3e1éHblll
ceéemy JJI SKCIIEPUMEHTOB € PAa3JIMYHBIMU )KUBBIMU OopraHu3Mamu. [lonydyeHHbIM
TPAHCTEHETUYECKUM OpraHu3MaM CTaJli 1aBaTh pa3IMUHbIE Ha3BaHUs: yxkKe 3HaKkoMoe — «/ MO»,
KPEKOMOUHAHMHBLEY, K2EHHO-UHICEHEPHBLE, €IICUBbLE USMEHEHHBIE) U TAKE «XUMEPHbLED.
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Opnako yu€HO¥ cpefie 3TO OTKPBITUE HE MIPUHECIIO OOJIBIION pagoCcTH. DKCIIEPUMEHTATOPHI
CTaJIi 33 {yMbIBaThCs HaJ nocieAcTBusaMU. U coBepiieHHo cupaseyinBo. He ObuI BBISICHEH 10
KOHILIa YPOBEHb OIIACHOCTH CO3/IaHHBIX OpraHn3MoB. Kak oHM noBeayT ceds Jajpliue B IPUPO/IE,
0OMEHHBASACH «XUMEPHLLMUY TCHAMHU?

K gemy sT0 MoxeT npuBectu? COMHEHHSI OBUIH CTOJb CEPbE3HBI, YTO YUEHBIE, B YUCIIE KOTOPBIX
Obu1 U pennpuuMunBbIi [1. bepr, cocTaBruiM KOJUIEKTHUBHBIN TIOKYMEHT, C IIPOCHO0i
IIPUOCTAaHOBUTH TpaHCreHHbIe pa3padoTku. Hanewarannoe B CMU npoienue cuenano cBoé
JIeNI0, U MPOEKT ObLI BpeMeHHO 3amoposkeH. Ho ucropus coznanus I'MO Ha aTOM He
3akoHumiIack. Llenbrx 3 roma yu€nsie pazpabdaTsiBaiid IpaBmiia 6€30MacHOl paboThI C
TPaHCT€HHBIMHM OpPraHU3MaMHU.

B 76-M npoekT ObLT pa3MOPOKEH U KOJUICKTHB UCCIIEA0BATENEH MPOIOIDKII CBOKO HAYIHYIO
nesTenbHOCTb. [Ipoluio Tpu AecaTuaeTus:, SKCepUMEHThI HE IPUHECTU HUKAKOTo yiiepoa u
HEKOTOpbIE MEPhI IPEIOCTOPOKHOCTU ObUIH yIIpa3THEHBI.

Uepes 2 rona ['epOepT boiiep 0TKpbIBaeT KOMITAHUIO, KOTOPasi CO3aET, TPAHCTEHHBIN MPOIYKT,
MPOU3BOIALINM UHCYINH yenoBeka. Cnycts 14 net, B 92-Mm, B Kutae npuctynmim k
BBIpAILMBAaHUIO TabaKa, ycTOMYMBOTO K HacekoMbIM. [Ipomuio emé 2 roga u B 94-m rony,
onaronapsa pupme «Monsanto» u3 CIIA, nosiBuUiCs NepBbIil TPaHCTEHHBIA MOMUIOP, KOTOPBIN
ObLT MyILEH «8 Maccul». OBOILL He 0OSUICS TPAHCIIOPTUPOBOK, MOT COXPAHATh PE3eHTA0EIbHbII
BU/I B TeUEHHUE 6 MECSIEB U JI03pEBaTh B IOMEIICHNH ITPH MOBBIIEHUHN TEMIIEPATyphbl BO3AyXa
1o +23-25 °C. ImenHo 1994 rox cunTaroT HayaJIoM MacCOBOTO IMPOU3BO/ICTBA TPAHCTEHHBIX
MIPOJIyKTOB MUTAHUSI.

Uepes rox, B 95-m, Bcé Ta sxe «Monsantoy» BcephEs 3aHsIach BEIpAIIMBAHUEM T€HO-
MOAU(PUIMPOBAHHON COU, HE OOsIIENCsl COPHBIX TpaB. 3aTeM MpULIEN YepE KyKYpY3bl, XJIOMKa,
Tabaka, parca, kapTodenst 1 OCTalbHBIX KyJIbTyp. Celtuac 3Toil KoMmanuu npuHaiexut 50%
PBIHKA TPAHCTEHHBIX CEMSIH B MHpE.

Emé uepes 4 rona nosiBuics «xumeprwiiny puc. KonmdaectBo GpepMepoB, KeTArOMIMX 3a0IydUuTh
«He ybueaembvie» OBOIIH, POCIO B FreOMeTpHUecKoi nporpeccuu. [lepBrie TpaHCreHHBIE
poayKThl ObuTH pa3padoTanbl B CIIIA ObiBIIel BOGHHON XUMHYECKOW KoMnanueir MoOHCaHTO
ene B 80-x rogax.

I'enHasi MH:KeHepHUs — COBCEM IOHAs HAYKa, COOTBETCTBEHHO, METOIbI ONIPEACTICHUS
0€30MMacHOCTH TOTO WJIM MHOTO MPOIYKTa ellle HecoBepiIeHHbl. CaM MeXaHU3M CO3JaHus
TreHeTUYECKU MOAU(ULIIMPOBAHHBIX OPraHU3MOB HE MOJJIAETCs MOKa IMOJHOMY KOHTPOJIO0. DTH
MPOJYKTHI — 6oMOa ¢ 3ameasieHHbIM JeiicTBreM. OHU NOSBUIKCH 15 JieT Ha3aj, U 10 CUX HOp He
J0Ka3aHa uX Oe30MacHOCThH ISl YeIOoBeKa.

Her yGenuTenbHBIX apryMEHTOB M YAYULICHHUS KX TUTATEIbHBIX CBOMCTB. CyIlIeCTBYIOT IaHHBIE,
YTO TPAHCTEHHBIE PACTEHUS ClIENalli HACEKOMBIX 00Jiee YCTOMYMBBIMHU K XUMUKATaM, H X CTaJIO
TpeboBatThcs ropazno 6onbine. KynptuBuposanue TI'K Moxer HapymuTh Ouosoruyeckoe
pa3zHooOpa3ue peruoHOB, BHITECHUB U3 Cpe/bl OOUTaHUS MPUBBIYHBIC BUBI.

HewusBecTHo, Kak ceMeHa TPAaHCT€HHBIX PACTEHUH, IEPEHECEHHbIE NTHIIAMU Ha JaJIeKue
paccTosiHus, OBeIyT cedst B Apyrux ouoneHo3ax. [lepeHoc reHOB M3MEHEHHBIX PACTEHHII B
XPOMOCOMBI COPHSIKOB MOKET ITPUBECTH K MOSBICHUIO HOBBIX OPraHU3MOB C
HENpPEJICKa3yeMbIMH, B TOM YHCJIE€ MOTEHIMAIbHO OIIACHBIMU, CBOMCTBaMU. Tak, mepeHoc
MBUIBIBI HACEKOMBIMU-ONIBUIMTENSIMU C TPAHCT€HHBIX pACTEHUI Ha OOBIYHBIE PACTEHUS MOXKET
IIPUBECTH K MOSBJIECHUIO CYIIEPCOPHSIKOB.

Ynorpe6uenue B nuiy ['MIT MokeT NpUBECTH K BOSHUKHOBEHHIO MOOOYHBIX I PEKTOB:
MOSIBJICHUIO aJUIEPTUYECKUX PEAKLUi, IPUTOM BOBCE HE O€300MTHBIX.

HapyLIEHUIO CTPYKTYPBI CIIM3UCTON JKey/Ka, MOSIBICHUIO YCTOMUNBOM K aHTHOMOTHKAaM
MUKPO(DIOPHI KUIIEYHUKA.

CHIDKEHHIO MMMYHMTETA Beero opranusma (70% MMMyHHTETa 4eI0BEKa — B KUILIEYHUKE), a
TaKKe HapyLICHUIO 0OMEHa BEIECTB.
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1porykTsl ¢ 'MO MoryT npoBoLMpoBaTh pak. TpaHCreHbl UMEIOT CBOMCTBO BCTPAUBaThCA B
TEHHBIN annapar MUKpOOPraHU3MOB KUIICYHHKA, a 3TO yxke MyTanus. Kak u3BeCTHO, UMEHHO
MYTalUU KJIETOK IPUBOIAT K PA3BUTHIO PAKOBBIX KIIETOK.

3anonnute Tabmuiy: «Ilttocer u Munycsl L MO»

IJIIOCBI MUHYCHBI

Pemrenne nponoBoabCTBEHHON [IpounsBeneHHbIE NCIIBITAHUS KPATKOCPOUYHBI, 3TO MOKET
poOIIeMBbI OTPA3UTHCSI HA IOTOMCTBE

DKOHOMHOE UCIOJIb30BaHUE ceNbX03-  CaMOINpOU3BOJIBHBIN IEPEHOC YYKEPOIHBIX T€HOB U3
yroauu TPAHCT€HHBIX OPraHU3MOB B HETPAHCT€HHBIE
[Tosmydenune pacTeHuUi-IEKapCTB U (omacHOCTh JJ151 SKOCUCTEM )

pacTeHu-BaKIUH Bo3HUKHOBEHHE YCTOMYMBOCTH K HHCEKTULIMITHOMY
Y CTONYMBOCTB PACTEHHUN K BUpYyCaM TOKCUHY

00JIE3HSM U BPEIUTENSIM PasButHe amieprudeckux peakun

BeIcokast ypokallHOCTb TPAaHCTEHHBIX  B03MOKHOCTH BOBHMKHOBEHHUS MyTaIui

pacTeHui N3menenne MUKpo@opbl OpraHu3Ma HeraTuBHO

Y CTONYMBOCTB K 3arpsI3HEHUSIM BIISOIINE HA IMMYHUTET

VYaydienre kauecTB cOpToB pacTeHul [losiBIeHHE HOBBIX TOKCHHOB

[ToBbIIIEHNE YPOKAWNHOCTH

VYBenuueHne CKOPOCTH CO3PEBAHMS

Y CcTOMYNBOCTH K HEOIArONpUSTHBIM

TTOTOTHBIM YCJIOBHUSIM

Cnenaiite BoiBoA. Hy)XHBI T HaM TeHHO-MOIU(DUITUPOBAHHBIE TIPOYKTHI?

YcioBus BLINOJHEHHUS 3a1aHUS
1MecTo BBEIOTHEHUS 3aJJaHUS: 3aJaHNE BRINOJHICTCS Ha 3aHATHH B ayAUTOPHOE BpeMsI
2MakcuMasibHOE BpeMsI BBITIOJIHEHUSA 3aaHus: 90 MUHYT

3. BBl MOkeTe BOCTIONB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI

4, Ilkaja oeHKHN 00pa30BaTeIbHBIX JOCTHIKCHHM:

Brimonnenue padotsr 6osiee 90% - oreHka «5»
70-90% - ouenka «4»

50-70% - omenka «3»

Menee 50%- orteHka «2»

IIpakTH4yeckoe 3aHsATHE

AHaIN3 n OICHKA Pa3/IMYHbIX T'HIIOTE3 NPOUCXO0KIACHUSA YCJT0BCKA.

Ilesib: 3HAKOMCTBO C Pa3JIMYHBIMHU THIIOTE3aMU IIPOUCXOKICHUS KU3HHU Ha 3eMIIe.
OO0opynoBanme: pyyka, TeTpajb, CIIPABOYHBIN MaTepHal.
Xox padoTsl
5. Tlpountats TekcT «MHOTOOOpPa3Ne TeOpUil BOZHUKHOBEHUS )KHU3HU HA 3eMIIey.
6. 3anosHUTH TAOAHILY:

Teopuu u CymHoCTh TEOpUH M Joka3zarenbcrBa
TMIIOTE3bI TUIIOTE3bI

3. OtBetuTtsh Ha Bomnpoc: Kakoii Teopun npuaep:xusaerech Bbl In4HO? [louemy?

«MHoroo0pa3sue Teopuii BOSHUKHOBCHHS KM3HU HA 3emJie».
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1. Kpeannmonusm. CorinacHo 3TOH TEOpUHM KU3Hb BO3HUKIA B PE3yJbTaTe KaKOI0-TO
CBEPXBECTECTBEHHOTO COOBITUS B MpOILIOM. Ee nmpuaepKUBarOTCs MOCIeI0BaTEeNN MOYTH BCEX
HanboJiee pacIpOCTPAHEHHBIX PETUTUO3HBIX YUCHHH.

TpanuuMOHHOE UMYyNEHCKO-XPUCTHAHCKOE IIPEACTABICHHE O COTBOPEHUH MU,
n3soxeHHoe B Kuure buITus, BBI3BIBAIO U MPOJOJIKAET BBI3BIBATH CHOPHI. XOTS BCE XPUCTUAHE
npu3HawT, 4ro bubmms — 310 3aBer locmoja mroAsM, TO BOMPOCY O JJIMHE «JIHSD),
ynomuHasmerocst B Kuure beiTus, CymecTByrT pa3HOIIacusl.

HexoTopble cunTaroT, 9TO MUP M BCE HACEISIONIME €r0 OpraHu3Mbl ObLTH CO3IaHbI 32 6
nHeH 1o 24 vaca. [[pyrue xpuctuaHe He OTHOCATCS K buOnmny kak K HAy9YHOW KHUTE W CUUTAIOT,
yro B KHure BeITHs H310)KCHO B MOHSATHOW IS JTFOACH (OpME TEOJIOTHYECKOe OTKPOBEHUE O
COTBOPEHHH BCEX KUBBIX CYILIECTB BCEMOTI'YIIUM TBOPIIOM.

[Ipouiecc 60XKECTBEHHOIO COTBOPEHMSI MHUpA MBICIUTCA KAaK HMMEBIIMA MECTO JMILIb
OJIHQX/bl M TIOTOMY HEIOCTYIHBIN JUIs1 HAaOMIOAEHUs. DTOTO AOCTATOYHO, YTOOBI BHIHECTH BCIO
KOHLIETIUIO O0’KECTBEHHOTO COTBOPEHUS 32 PaMKH Hay4HOTO uccienoBanus. Hayka 3anumaercs
TOJIBKO TEMU SIBJICHHUSIMH, KOTOPbIE MOIal0TCsl HAOMIOCHHIO, a IOTOMY OHA HUKOT1a He OylieT B
COCTOSIHMM HH JI0Ka3aTh, HU OIPOBEPTHYTH 3TY KOHIEIIHIO.

2. Teopusi cTauMOHAPHOTO COCTOsIHUA. COTJIaCHO ATOM TEOpUHU, 3eMJIsi HUKOT/AA HE
BO3HMKAJIa, a CYIIECTBOBaJla BEYHO; OHA BCErJa CMOCOOHAa MOJAEPKUBATh U3Hb, a €CIU U
M3MEHSJIACh, TO 0YEHb MAJIO; BUJIbI TOXKE CYIIECTBOBAJIN BCET/A.

CoBpemMeHHbIE METO/Ibl AATHPOBAHMS 1al0T BCe OoJiee BHICOKHE OLIEHKH BO3pacTa 3eMilH,
YTO MO3BOJIIET CTOPOHHUKAM TEOPHH CTAIIMOHAPHOTO COCTOSHMS MOJararh, 4TO 3€MJII U BUJbI
CyLIECTBOBAJIIM Bcerga. Y KaXIOro BHJA €CTh JIBE€ BO3MOXHOCTHU — JIMOO H3MEHEHUE
YHCIIEHHOCTH, JIN0OO BEIMUPaHHUE.

CTOpOHHMKHM 3TOM TEOPHUM HE MPHU3HAIOT, YTO HAIMYKE WIH OTCYTCTBHE OIPEACICHHBIX
HCKOMAEMBbIX OCTAaTKOB MOKET YKa3bIBaTh HAa BPEMs MOSIBICHHS WIM BBIMUPAHUS TOTO WA UHOTO
BHJIa, U TIPUBOJAT B KaueCTBE MpHMeEpa MpEeACTaBUTENS KUCTENephix ppl0 — natumepuro. [lo
MaJICOHTOJIOTUYECKUM JTAHHBIM, KHCTeNepble BBIMEpIH 0Koio 70 MiH. jeT Hazan. OgHAKo 3To
3aKJII0YEHUE TPUIILIOCh MEPECMOTPETh, KOrja B paiioHe Masarackapa ObUTH HaWJCHBI JKHUBBIC
MpeACTaBUTENN KHUCTenepblX. CTOPOHHUKM TEOPUM CTALMOHAPHOTO COCTOSIHMS YTBEPKIAOT,
YTO, TOJIBKO M3y4as HbIHE KMBYILME BUJbl U CPABHUBASI UX C UCKOTIAEMBIMH OCTaTKaMH, MOKHO
JIeNIaTh BBIBOJ O BBIMMPAHHUM, 1a U TO OH MOYKET OKa3aThCsi HEBEpHBIM. BHe3amHoe mosBieHHe
KaKoro-imb0 MCKOIMAaeMOoro BUA B ONPEACICHHOM IUIAcTe OOBSICHSIETCS YBEIMUYEHUEM YHUCIICH-
HOCTH €0 MOMYJIALNU U MEPEMEIICHUEM B MECTa, OJIarONPUATHBIC ISl COXPAHEHUS OCTATKOB.

3. Teopuss mancmepMuM. OTa TEOpUs HE MPEAJIaraeT HUKAKOTO MEXaHW3Ma JUIs
OOBSICHEHUS! TEPBUYHOTO BO3HUKHOBEHHUS >KM3HM, a BBIIBUraeT HUICID O €€ BHE3EMHOM
npoucxoxaeHuu. [losTtomy ee Henb3s CUMTaTh TEOPUEH BO3HUKHOBEHUS >KM3HU KaK TaKOBOM;
OHa MPOCTO MEPEHOCHUT MPoOJieMy B Kakoe-TO Jpyroe mecto Bo Bcenennoil. ['mnoresza Obina
BoiiBUHYTA 0. JIuGuxom u I'. Puxtepom B cepenune XIX Beka.

CornacHo rumnores3e HaHCHEPMHUU KU3Hb CYHIECTBYET BEUHO U IEPEHOCUTCS C IJIAHETHI
Ha IUIaHeTy MeteoputaMu. [IpocTeiinive opraHu3Mbl WM UX CHOPBI («CeMEeHa KU3IHUY), TIonaaas
Ha HOBYIO IUIAaHETY M Haliisg 37ech ONaromnpusTHbIE YCIOBHUS, Pa3MHOXAIOTCS, JaBas Hayalo
ABOJIIOIMH OT MPOCTEUITNX (OPM K CIOKHBIM. BO3MOXKHO, UTO KU3Hb HA 3eMiie BO3HUKIA U3
OJIHOM-eTMHCTBEHHOW KOJIOHUU MUKPOOPTaHH3MOB, 3a0pOIIIEHHBIX U3 KOCMOCA.

s oOocHOBaHUS STOM TEOpPUHM HCIHONB3YIOTCS MHOTOKpaTHble mnosiBneHust HIIO,
HacKaJbHbIE M300paKEHUSI MPEIMETOB, MOX0KHUX HA PAKETHI U «KOCMOHABTOB», & TaKXKe CO00-
IIeHHS SKOOBI 0 BCTpeYax ¢ MHOIIaHeTsiHaMU. [Ipu u3yueHuu MaTepuagoB METEOPUTOB U KOMET
B HHUX OBUTM OOHApPYXEHbl MHOTHE «IPEAIISCTBEHHUKH >KHBOTO» — TaKHE BEIIECTBa, Kak
LIMAHOTE€Hbl, CUHWJIbHASI KHUCIIOTA U OPraHUYEeCKUE COEAMHEHHUS, KOTOPbIE, BOBMOXHO, ChIrpaJld
POJIb «CEMSIH», MaJAABIINX HA TOJIYI0 3EMIIIO.

CropoHHuKamMu 3TOW runorte3bl Obuln naypeatsl HoOeneBckoit mpemun @. Kpuk, JI.
Opren. ®@. Kpuk OCHOBBIBAJICSI Ha JABYX KOCBEHHBIX JOKa3aTelbCTBaxX: | YHUBEpPCAaIbHOCTHU
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IFEHETUYECKOTO KojJa; 2 HEOOXOIMMOCTH JJIsi HOPMAJIbHOTO METaboIM3Ma BCEX IKUBBIX
CYIIIECTB MOJIMO/ICHA, KOTOPBIN BCTpEYaeTCs ceiiuac Ha IJIaHeTe KpaitHe peaKo.

Ho ecnu sxu3Hb BO3HUKIIA HE HA 3eMJle, TO KaK OHA BO3HHKIIa BHE ee”?

4. ®u3nyecKue runore3bl. B oCHOBE PU3NYCCKUX THITOTES JICKUT MPU3HAHNE KOPCHHBIX
OTJIMYMN >KMBOTO BEIIECTBA OT HEXUBOrO. PaccMOTpUM THIIOTE3y MPOUCXOKIACHUS >KU3HH,
BbIIBUHYTYIO B 30-e roapl XX Beka B. W. Beprnanckum. B3rnsasl Ha CylliHOCTb KU3HU IPUBEIH
Bepnanckoro k BBIBOY, YTO OHa MOsiBWIIach Ha 3emiie B ¢opme Ouocdepsl. Kopennsie,
(byHIaMeHTaIbHBIE OCOOCHHOCTH JKMBOTO BEHIECTBA TPEOYIOT ISl €ro BO3HUKHOBEHHS HE
XUMHYECKUX, a (PU3UYECKHX IMPOIeccoB. IJTO JOJDKHA OBITh CBOeOOpas3Has KaracTpoda,
MOTPSACEHUE CAMHX OCHOB MUPO3/IaHUSI.

B cooTtBercTBHM ¢ pactipocTpaneHHbIMU B 30-x rogax XX Beka rumnore3aMmu 00pa3oBaHus
JIynel B pe3yabTaTe OTpbIBa OT 3€MJIM BEUIECTBa, 3aIOJHSABLIETO paHee THUXOOKEaHCKYIO
BN UHY, BepHanckuii npeAnoaokui, 4To 3TOT IPOLECC MOT BbI3BaTh TO CIUPAIBLHOE, BUXPEBOE
JBUKEHHE 3€MHOTO BEIIEeCTBa, KOTOpoe OOJIbllle He MOBTOPUIOCh. BepHaackuil mpoucxoxaeHne
KU3HU OCMBICIMBAI B TEX K€ MaclITadax U MHTEpBajgax BPEMEHH, YTO U BOSHUKHOBEHHE caMOM
Bcenennoii. [Ipu karactpode ycrnoBus BHE3AIMHO MEHSIOTCS, U M3 MPOTOMATEPUH BO3ZHUKAIOT
JKUBasi 1 HOKUBAsI MaTEPHSL.

5. XumMu4yeckue rumore3pl. OTa Ipynna I'MIOTE3 OCHOBBIBAETCS HA XMMHUYECKOM CIe-
IQUKe KU3HU U CBSI3BIBACT €€ MPOUCXOXKJEHHe ¢ ucropuei 3emnu. PaccMoTpuM HEKOTOpbIE
TUIIOTE3bI 3TOW TPYIIIIHI.

* VYV UCTOKOB MCTOPUM XUMHYECKUX THIOTE3 CTOSUIM B8033penus J. I exkens. 'eKkelb
CUHTAJI, YTO CHayaja TOJ ACHUCTBUEM XHMHUYECKHX M (U3UYECKUX TMPUYHH TMOSBHINUCH CO-
€IMHEHHUs yriepoja. JTU BelleCTBa MPEACTaBIsIN cOO0M HE PacTBOPHI, a B3BECH MAaJIEHbKUX
KOMOYKOB. [lepBruHbIe KOMOUKH OBLIM CIIOCOOHBI K HAKOIICHUIO PAa3HBIX BEUIECTB U POCTY, 3a
KOTOPBIM CJIEI0OBaJO AejieHHe. 3aTeM MOosBUIIach Oe3bsaepHas KieTka — HUcxojHas dopma ass
BCEX JKMBBIX CYILIECTB Ha 3eMJIe.

. OnpeneneHHbIM ATAllOM B Pa3BUTHH XHMHUYECKUX THIOTE3 abuoreHesa crajia
xonyenyusa A. U. Onapuna, BeiaBuHyTas uM B 1922—1924 rr. XX Beka. ['unore3a Onapuna
MPEACTABISIET COO0M CHHTE3 napBUHU3MA ¢ Onoxumuei. [lo OnapuHy, HacIeCTBEHHOCTh CTajla
cieacTBueM otoopa. B runorese Omapuna skemaemMoe BbIIACTCS 3a jAedcTBUTeIbHOe. CHavalna
HEee OCOOEHHOCTH JKHM3HU CBOJATCS K OOMEHy BELIECTB, a 3aTe€M €ero MOJEJIMPOBAHUE
0OBSBISETCS PEHICHHOM 3araJIki BO3SHUKHOBEHHUS KHU3HU.

. T'unomesa /[rc. bepnana nipeanonaraet, 4To aOMOT€HHO BO3HUKIINE HEOOJbLINE
MOJIEKYJIbl HYKJIEMHOBBIX KUCJIOT U3 HECKOJIBKUX HYKJIEOTHIOB MOTJIH Cpa3y K€ COCAUHATHCS C
TEMU aMUHOKHCIOTaMH, KOTOPbIE OHU KOAUPYIOT. B 3TOM rumoTe3e nepBUyHas KuUBas CUCTEMa
BHUJIUTCS KaK OMOXMMUYECKas )KM3Hb 0€3 OPraHu3MOB, OCYILECTBIISIONIAs CAMOBOCIIPOU3BEACHUE
u obmeH BemiecTB. Opranusmsl ke, o /Dx. bepHany, mosBistOTCS BTOPUYHO, B X0/1€e 000c00-
JIEHUS OTJENIbHBIX YYACTKOB TaKOW OMOXUMUYECKOM KU3HU C TIOMOIIIbIO MEMOpPaH.

* B kauecTBe mocnenHeld XMMHMUYECKOW THUMOTE3bl BOSHHUKHOBEHUS JKU3HHM Ha Hailen
IUIaHETE paccMOTpuM eunomesy 1. B. Boiimkesuua, BblBUHYTYIO B 1988 rony. CormacHo atoi
TUIO0TEe3€, BOSHUKHOBEHHE OPraHUYECKUX BEIIECTB MEPEHOCUTCS B KOCMUYECKOE MPOCTPAHCTBO.
B cnenuduueckux ycrnoBusx KocMoca UAET CUHTE3 OPTaHUYECKHX BEIIECTB (MHOTOYHCIICHHBIS
OpIIAaHMYECKHE BELIECTBA HAMIEHBI B METEOPUTAX — YIJIEBOJIbI, YIJIEBOJOPOJbI, A30TUCTHIE
OCHOBaHHS, aMUHOKHUCJIOTHI, KUPHBIE KUCIOTHI M 1p.). He HCKII0YeHO, 4TO B KOCMHYECKHX
MPOCTOpax MOTIU 00pa3oBaThCsl HYKIEOTHABl U naxe moiekynasl JIHK. Omnako, mo MHEHUIO
BoiiTkeBrua, XuMudeckasi SBOJIONMS Ha OONbIIMHCTBE MaHeT CONHEYHOM CUCTEMBl OKa3anach
3aMOpPO’KEHHOM M NPOJOJDKWJIACh JUIIb Ha 3emile, Hailag Tam noaxojsuiue ycinoBus. Ilpu
OXJTAKJCHUH M KOHJEHCAIIMH Ta30BOM TyMaHHOCTH Ha MEPBUYHON 3emiie oka3alcsi Bech Habop
OpPraHMYECKUX COEIMHEHHH. B 3TMX yCIOBHSIX JKHMBO€ BELIECTBO MOSBWIOCH U
KOHJICHCHPOBAJIOCh BOKPYr BO3HUKIIMX abuorenHo wmojekyn JHK. Hrak, mo rumotese
BoiiTkeBrua mMepBOHAYAIBHO TMOSBUIIACH JKW3HH OHOXMMHYECKas, a B XOJE €€ DBOIIOLUU
MOSIBUJIUCH OTAEJIbHbIE OPTraHU3MBbl.
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Ycia0oBus BbIIOJHEHMS 3a1aHNS
1MecTo BBINOJIHCHHS 3aJaHuA: 3aJaHUMEC BBITIOJIHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

2MaxkcuMalibHO€ BpeMsl BBITIOJTHEHUS 3a/laHus: 45 MUHYT
7. Bbl MOXkeETE BOCTIONIB30BATHCS: YUCOHUKOM, KOHCTIEKTOM JICKITUI
8. IllkaJja oleHKH 00pPA30BATEIbHBIX JOCTHIKCHHI:

BemosiHenne pabotst 6osee 90% - oneHka «5»
70-90% - omenka «4»

50-70% - orenka «3»

Menee 50%- oneHKa «2»

IIpakTHyeckoe 3aHATHE

Onucanue ocodeit BUaa mo Mop¢o10ru4eckoMy KPpUTEpPHIO.

Heab: 1.HayuyuThCS BBISBIATH MOP(QOJIOTHYECKUE MPU3HAKHU KUBOTHBIX, PACTECHUN;
ONpPENeNUTb, MOXKHO JU MO MOPGOJOTrHYECKUM MpHU3HAKaM CYIUTb O MPUHAAIEKHOCTU
Oopranu3Ma K OIpeAeleHHOMY BHAY; 2. cQOpMHpPOBaTh TIOHSITHE MPHUCHOCOOIEHHOCTH
OpPraHu3MOB K cpejie OOUTaHMS, 3aKPENUTh YMEHUE BBISIBISAThH MPUCIIOCOOTIEHHOCTH K Cpelie.

O6opynoBanue: N300paKEHHS 3as1-PyCaK, 3as1-0eIIsIK, KJIEBEP-TyroBOH, KIEBEP-TIOI3YUNA.

Xon paboTsI
3ananue 1. U3yuyeHue pacTeHmuii.
1. PaccmoTtpute npeioKeHHbIe 00pa3ibl pACTEHUM, CPABHUTE UX.

KNEBEP nyrogoin |KNEBEP MON3y4un

|

o 2 Wi
Trifolium pretense I

2. Ha ocHoBaHUU CpaBHEHHUS, COCTaBbTE€ MOP(OJIOTHUECKYIO XapaKTEPUCTUKY JIBYX
pacTeHuil 0HOTO poJia, 3aMOJHUTE TAOIHUILY.

[IpusHak 1 cpaBHEHUS Oobpaszer Ne 1 Oobpaszer Ne 2
Bunosoe Bunosoe
Ha3BaHHUE: Ha3BaHHUE!

Pon pacrenus

Tur KOpHEBON CUCTEMBI
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Crebenb(apeBecHBIH, TPABIHUCTHIH,
HPSMOCTOSTYMM, ITOI3Y4NUH, CTEIIOUNCS
U T.IL.)

JlucTes (mpocThie, CI0KHBIC)

JKunkosanue JIUCTHEB

Jlucropacnosnoxenue

[[BeToK mim couBeTne

[Inox, ero Ha3BaHUE (COUHBIN UM CYXOil,
0JIHO- UJIM MHOTOCEMSIHHBII)

3. UepThl CXOJCTBA IBYX BHJIOB PACTEHUI OJTHOTO poja
4. YepTsl pa3nuuus AByX BUJIOB pacTEHUI OJHOTO poAa
5. MoXHO 11 Ha OCHOBaHUHU MOP(OJIOTUYECKOTO KPUTEPHUS CYIUTh O BUIOBOU

MPUHAIEKHOCTH pacCTeHUA?

3ananmue 2. U3yyeHue :KUBOTHBIX.
1. PaccMmoTpuTe PUCYHKH JIBYX )KHBOTHBIX Pa3HBIX BUIOB OJHOTO poaa. CpaBHUTE HX.

2. Ha ocHOBaHWM CpaBHEHHS, COCTaBbTE MOPPOJIOTHIECKYIO XapaKTEPUCTUKY JIBYX
KUBOTHBIX OJHOTO POJia, 3aII0JTHUTE TaOIUILy.

[TpusHak 11 cpaBHEHUS Bunosoe Bunosoe
Ha3BaHHE: Ha3BaHUE:

PacnpocTpanenue >kMBOTHOTO

Oxkpac mexa

JnmiHa )KMBOTHOTO

Macca XUBOTHOTO

CtpoeHne KOHEYHOCTEH

Vim

Tun nutanus

3asn —pycak. 3asu-0esik.
1. YepTsl cxX0JCTBA ABYX BHJIOB )KMBOTHBIX OJTHOTO POJia

2. UYepTsl pa3nuuusi 1ByX BUIOB KUBOTHBIX OJTHOTO POJia
3. MoXHO 11 Ha OCHOBaHUHU MOP(OIOTUYECKOTO KPUTEPUS CYIUTh O BUIOBOM
MIPUHAJUIEKHOCTH KUBOTHBIX?
Cnenaiite o0Mii BHIBOJ, HA OCHOBE aHAJIN3A CBOeH padoThI.

JdonosHuTeapHas MHGOpMALUA.
KuieBep nmoJi3yuunii — MHOroJieTHee TpaBsHUCTOE pacTeHrne. KopHeBas cucrema cTepKHeBas.
Crebenp MoJI3Y4Hid, YKOPEHSIOUIUICS B y37IaX, BETBUCTHIH, TOJBINA, 4acTO MOJbIH. JINCThs




JUIMHHOYEpEIIYaThle, TPEXpa3iesbHbIE, UX JIMCTOUKU HIUPOKOSHIIEBUAHbIE, HA BEPXYILIKE
BbleMuaThle. Yepemku Bocxoasamue, 10 30 cM anuHoi. ConBeTHs roJIoBKU Ma3yILHbIE, 10YTH
[IApOBHIHBIE, PBIXJIBIC, 10 2 CM B TIONIEpeYHHUKE. BeHUnK Oemblii MM pO30BaThI|, 110 OTIBETAHUU
OypetoT. B nBetke 10 THIYMHOK, JEBATH U3 HUX CPOCIIMECS HUTSIMU B TPYOOUKY, OJTHA —
cBoOoHas. Ilinox — 600 (MpoaoaroBaThIi, IUIOCKHA, COIEPKHUT OT TPEX A0 YETHIPEX
MTOYKOBH/IHBIX WJIN CEPJLEBUIHBIX CEMSIH CEPO-KENTOr0 WM OpaHxeBoro 1sera). Hagano
CO3pEBAHHUS CEMSH — UIOHb — HI0JIb. Pa3MHOKAeTCsl KaK CEMEHAaMH, TaK Y BET€TATUBHO.
KuieBep J1yropoii — JBysieTHee, HO 4allle MHOTOJIETHEE TPABIHUCTOE PACTEHUE, TOCTUTaeT B
BbICOTY 15—55 cM. BerBucthle crebnu npunoguumMaromuecs. JInctes Tpoituatele, ¢
HIUPOKOSHIEBUAHBIMU MEJIKO3YOUaThIMU JIOJIIMU, JIMCTOYKHU IO KpasiM LiEJIbHbIE, C HEXKHBIMU
pecHruKkaMH 1o Kpastm. CoLBETHUs TOJIOBKH PBIXJIbIE, IIAPOBUIHBIE, CUJIAT YaCTO MONAPHO U
HEPEeJIKO MPUKPBITHI IByMsI BEpXHUMHU JTUCThsIMU. BEeHUNK KpacHbIN, U3penka Oenblil miu
HEOTHOIIBETHBIN; Yaleyka ¢ AeCIThIO XKUIKaMu. [1101 —oaHOCeMsIHHbBIN 000 (sSifIieBUIHOM
(opMBbI); ceMeHa TO OKPYTJIbIe, TO YIJIOBAThIE, TO KEITOBATO-KpacHbIE, TO GuoseToBble. [[BeTér
B HIOHE — ceHTs0pe. [1oab1 co3peBaroT B aBrycte — okTsi0pe. PazMHOKaeTcs Kak ceMeHaMmu,
TaK U BEreTaTUBHO.

Hau6onee usBectHsl B Poccun 3aiiiibl — 6ensk v pycak. 3asi-0ensk: oOuTaeT B TyHIPOBOH,
JIECHOM M YacTU4HO JiecocTenHol 30He CeBepHoit EBpomnbl, Poccun, Cubupn, Kazaxcrana,
3abaiikanbs, JlaneHero BocToka. 3asiy — pycak: B mpeaenax Poccuu BoaUTCS 1O BCe
EBpomneiickoit yactu cTpaHbl 0 ceBepHbIX mobdepexuii Jlanoxckoro u OHEKCKOro o3ep.
3asu-0easik. J[nunHa tena 44 — 74 cM. XBOCT B BUJIE MYIIMCTOTO OENIOT0 MIapuKa, KOHYUKHU yIIeH
yepHble. OcTanpHas OKpacka OypoBaTas WM cepasi JISTOM U YUCTO-0emast 3uMoi. Y Oemsika Jarbl
UIMPOKHUE, C TYCTHIM OMyHICHHEM, YTOOBI MEHBIIE MPOBAIMBATHCS B CYrpoObl (Ha j1anax 3uMoit
OTPACTAIOT MEXOBBIE WIbIKWY). Ciie/ibl IUPOKKE, OKPYTIIbIEe, OTIIEUATKU 3aJHUX Jal JUIIb
HEHaAMHOT0 OoJIbIIIE MepeIHNX. 3aJIHie HOTH HAMHOTO JUIMHHEE NEPEeTHUX U IPU ABMKCHUN
BBIHOCSTCSA Jaieko Briepea. Jymna crnena 3aguei gamsl 12-17 oM, mupuHa 7-12 M. Y Gensika
yILIK KOpOYe, YeM y pycaka, XBOCT CHU3Y Oellblii, HIepCcTh MArKas
bensik — pacTUTENbHOSIAHOE JKMBOTHOE C YETKO BBIPAKEHHOW CE30HHOCThIO MUTaHUs. BecHol n
JIETOM OH KOPMUTCS 3€JIEHBIMH YacCTsIMU pacTeHUil. MecTamMu nmoefaet XBOILy 1 rpulsbl, B
YaCTHOCTH, OJICHUH TproQelib, KOTOPBIN BhIKANbIBAET U3 3eMJIU. belsik 04eHb M1010BUT. 3a JIETO
3aiiunxa mpuHOCHT 2—3 momeTa u3 3—5, nHoraa naxe 11 motomkoB. BecHOW U 0CEHBIO OCIIIK
nuHseT. BeceHHss TMHBKAa HAUMHAETCS B MapTe U KoH4YaeTcs B Mae. JKuByt Gensaku 8—9 ner,
uHoraa 10>kuBaroT 10 10, 00bI4HO ke THOHYT 3HAYUTENBHO paHblie. bensk — BaXHbBIN 00bEKT
MIPOMBICIIOBOM OXOThI, 0COOCHHO Ha CeBepe.
3asiu-pycak. Jlnuna tena 55 — 74 cMm. XBOCT cBepXy M KOHUMKH yiIel yepHble. OcTanbHas
OKpackKa pbKEBaTO-cepasi C UepHOBATOM PsiObI0, 3UMOI CBETJIee, 0COOCHHO Ha Oproxe U OOKax.
Jlambl yxe, ueM y Oemnsika. Y pycakoB JJMHA cliefa 3aaHel nanbl 14-18 cm, mupuna 3-7 cM.
3agHue HOTH HAMHOTO JJIMHHEE MEePEIHUX U MPU IBUKEHUH BBIHOCSTCS AAJIEKO BIIEPE].
B netHee BpeMs pycak mUTaeTcs paCTeHUSIMH U MOJIOJIBIMH MOOETaMu I€PEBLEB U KyCTAPHHUKOB.
Yarire BCero cheaeT JIUCThS U CTe0JIM, HO MOKET BhIKANbIBaTh U KOpHU. OXOTHO MOEaeT
OBOIIIHbIE U Oax4eBble KyIbTYphI. 3asi-pycak: HOMeToB ObiBaeT 2—3 u naxe 4. Becenuuii
nomet u3 1—2 3aifyar, 6osiee no3auuii u3 3—4 (10 8). Pycak sBisieTcs IeHHBIM IPOMBICTIOBBIM
KHUBOTHBIM, 0OBEKTOM JTIFOOUTENHCKON U CIIOPTUBHON OXOTHI.
YcJj10BUS BBINOJHEHUS 3a1aHUS

1MecTo BBINIOJIHEHUS 3aJaHMsI: 3aJAHUE BBITIOJIHAETCS HA 3aHATUN B ayJUTOPHOE BpEMs

2MaxkcuManbHO€ BpeMsl BBINOJIHEHUS 3a1aHus: 90 MUHYT
3BsI MOkeTe BOCTIOIB30BATHCS: YIEOHUKOM, KOHCTIEKTOM JIEKITHIt

HIxajaa oeHKH 00PA30BaATEILHBIX JOCTHIKCHU I

Brimonnenue pa6ots 6osiee 90% - oneHka «5»
70-90% - ortenka «4»
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50-70% - oueHka «3»
Menee 50%- onenka «2

IIpakTH4YecKoe 3aHATHE

CocraBJ/ieHHe cXeM Mepeaayu BellecTB U YHepruM (uenei NUTaHus).

He.ﬂb: HAaY4YHUTBHCA COCTABJIATH LUCIIN ITUTAHUS.

Xoa pa6oTsl

1. HazoBuTe OpraHu3Mbl, KOTOPBIE JODKHBI OBITh Ha MPOIYIICHHOM MECTE CIIEAYIOIINX

OUIIEBBIX LIENEH:

Cumrya

Ky3neusx

Cemena

2. U3 mpennoXeHHOro CHUCKa >KUMBBIX OPraHU3MOB COCTaBUTH TPO(UYECKYIO CETh: TpaBa,

SATONHBIN KYCTapHUK, MyXa, CHHMIIA, JISATYIIKA, yXK, 3afl, BOJIK, OAKTEpUU THUEHUS, KOMap,

KY3HCYHUK. YKaXkuTe KOJIUYEeCTBO OHEPIUH, KOTOPOC NMEPEXOAUT € OAHOI'O YPOBHA Ha ,I[perﬁ.

3. 3Has mpaBWJIO NEpexojJa 3HEPruu C OJHOTO TPOo(PHUUECKOro ypoBHs Ha JIpyroil (oxosol0%),

MOCTpoiiTe mupaMuIy OMOMAacchl TpeThell muieBoi nenu (3aganue 1). buomacca pacrenuit

coctasisaeT 40 TOHH.

4, BLIBOI[Z YTO OTPAXKAIOT IIpaBUJia 9KOJIOTUYCCKUX HI/IpaMI/I,[[?

Y caoBusI BLINOJTHEHUS 321AHUS

1.

2.
3.
4

MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUC BBITIOJIHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

MakcumanbHO€ BpeMsl BBINIOJHEHUS 3a1aHusl: 45 MUHYT

Bbl MokeTe BOCTIONB30BAThCS: YI€OHUKOM, KOHCTIEKTOM JIEKITHI
IIkana oneHKH 00pa30BaTEIbHbBIX T0CTUKEHMIA:
Brimonnenue pabots 6osiee 90% - oneHka «5»
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70-90% - oueHka «4»
50-70% - ouenka «3»
Menee 50%- orieHKa «2»

Cnucok uTeparypsbl:

OcHoBHbIE IeYaTHbIE U31aAHUSA

1.Tynmukun E.N.. «O6mas 6uonorus ¢ 0CHOBaMH SKOJIOTUN». M.: «Akagemus», 201 3r.
OcHoOBHbBIE 3JIEKTPOHHbIE U3IAHUS

1. OnexTpoHHbIN yueOHUK: «buonorus ans npodeccuil U cneuraibHOCTENH TEXHUYECKOTO U
ecTecTBeHHO-Hay4Horo npoduineit Koncrantunos B. M. Pezanos A. I'. @azees E. O., 2020 r
JlonotHUTe/IbHBbIE HCTOYHUKH

1. benses JI.K. , demvmmurr I'.M. buomorus , 10-11 kimacc. O6mast 6uosorus.
- M.: 2012

2. Tepemos A.B., IlerpocoBa P.A. buonorusi, Onosornyeckue CUCTEMbI U MPOLECCHL. —
M.: 2012
HNHuTepHeT pecypcesl

http://biology.asvu.ru/ - Best Ouonorus. CoBpeMeHHass OWOJIOTHS, CTaThbH, HOBOCTH,
oubmmoTeKa.
http://window.edu.ru/window/ - eauHOE OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam MHTepHET
1o OMoJ0THN

http://www.vspu.ac.ru/deold/bio/bio.htm - TemekoMMyHHKAIIMOHHBIE BHUKTOPHHBI IO
OMOJIOTHH - SKOJIOTHUH Ha cepBepe BopoHeKCKOro yHHUBEpCHUTETA.

CaifT COepPIKUT IEKTPOHHBIN yueOHUK 110 Ouosoruu, On-line Tectol.

http://www.informika.ru/text/database/biology/ - DOnexkrpoHHbIli y4eOHHK, OOJIBIION
criucok VHTepHEeT-pecypcoB.

http://ic.krasu.ru/pages/test/005.html -tects o GronorNM.
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