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1.00mas xapakTepucTUKa padoueil nporpaMmMbI001Ie00pa3oBaTeJIbHOM
AUCHMILTUHBI «Bbuosorus»

1. OO6meoOpa3oBarenpHasi TUCHUTIINHA «bHONOTHS» SBISETCA 005S3aTeIbHON
94acThio 00111€00pa30BaTENBHOTO IMKIa 00pa30BaTENIbHON MPOTrpaMMbl B COOTBETCTBHH
¢ ®I'OC CIIO no npodeccun 23.01.08 Cnecapb 1o peMOHTY CTPOUTETBHBIX MAILIKH.

[Iporpamma pa3zpaborana Ha ocHoBaHuu TpeboBanui PI'OC cpennero ooOiero
oOpaszoBanus.Ha u3yuenne nucrumiuasl «bruomnorus» Ha 6a30BOM ypOBHE OTBOJIUTCS
72 yaca.

[Iporpamma y4eOHOW AMCHUIUIMHBI MOKET OBITH HCIIOJIb30BaHA MpHU OOYYCHHU
JIUIL C OTPAaHUYEHHBIMU BO3MO>KHOCTSMH 3/I0POBBS.

[Iporpamma y4eOHOW NUCHMILTUHBI MOKET OBITH peann30oBaHa C MPUMEHEHHEM
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

1.2. HCJIH H INIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJTHHBI

1.2.1 ey 1ucUNIMHBI

Copnepkanue mNporpaMmbl  00IIE00pa30BaTEIbHOW JUCHUIUIMHBL  «brojgorus»
HaIlpaBJI€HO Ha JOCTWKEHUE CIEAYIOIMMX Ienei: (OpMUPOBAHHE Yy CTYJIEHTOB
IIPEACTABICHAST O DBHOJIOrMYECKON COCTaBIAIONIEN E€CTECTBEHHO-HAYYHOW KapTUHBI
MUpa KaK OCHOBBI IPUHATHSI PEIICHNUN B )KU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTyalUsIX,
OTBETCTBEHHOI'O IIOBEICHUSA B IIPUPOJHOU Cpele.

1.2.2. Ilnanmpyemble pe3yabTaTbl OCBOEHHSI 001e00pa3oBaTeIbLHOM
aucumIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA uMeeT npu hopmupoBanuu U pazsutuu OK u T1K.



HaunumeHoBanue 1 Koj

Ilnanupyemble pe3yJibTaThl

KOMIIeTEeHIIM U Oomme JMcuunIMHaApHbIe
OK 01. O6mmii 0630p | brnonornueckne wu conuanbHble (aKTOPHl B | -3HATH CTPOCHHME OpraHu3ma yenoBeka. CTpykTypa Tena. MecTo uenoBeka B
OpraHu3Ma YeJIOBeKa. | CTAaHOBJIEHUHU YeJI0BEKa. [Tpunimunuansele | npupone.  CXoACTBO M OTIMYMSA  YelloBeKa  OT  KMBOTHBIX.
OTJIMYUS YCIOBH JKU3HU UEIIOBEKa, CBA3aHHBIE ¢ | Mophodu3nosornueckue  0COOGHHOCTH  4YelOBeKa,  CBSI3aHHBIE  C

HOSIBJICHUEM COLIMAIbHOMN Cpelbl. Ee
npeuMyIiecTBa ©  M3ACPKKH.  3aBUCUMOCTH
YeJIoBeKa KakK OT TNPHUPOAHOM, Tak W  OT

COLIMAJIbHON cpesibl. 3HAUYEHUE 3HAaHUN O CTPOCHUU
U QyHKIUAX OpraHu3ma Jjs MOJJep KaHus CBOETO
3/10pOBbS U 3/J0POBbS OKPYKAIOIIUX.

Hayku 00 opranm3me uenoBeKa: aHATOMUS,
¢busnonorus, rurueHa. CaHUTapHO-THTHCHUYECKAsT
ciyxo0a. OyHKIUU CaHUTapHO-
AMUIEMHUOJIOTHIECKUX LIEHTPOB (CoL).
OTBETCTBEHHOCTH JFO/IEH, HapyIIAIOIIAX
CaHUTAPHBIC HOPMBI OOIIEKUTHSI.

NPSIMOXO0XKICHUEM, pPa3BUTHEM TOJOBHOIO
00pa3oM KHU3HH.

Mo3ra, TpyaoMm, COLOUAIIbHBIM

-YMeTh OmpeneNiarTh CTPOSCHUE, XUMUYECKHI COCTaB, >KU3HEIEATEIHHOCTH:
oOMeH BemiecTB, (DepMEHTHI, OMOCHHTE3 U OMOJIOTUYECKOe OKUCIICHUE, POCT,
pa3BHTHE, BO30YIUMOCTb, JICTICHHC.

-35ath TKaHW >KMBOTHBIX M YEJIOBEKa: SIIUTCIIMAJIbHBIC, COCANHUTCIBHBIC,
MBIIMICYHBIC, HCpPBHAA. CTpOCHI/Ie HeﬁPOHaZ TCJIO0, ACHAPUTBI, aKCOH,
CHHAIICHI.

-3Hath YpOBHU oOpraHu3anuu opranuzma. OpraH M CHCTEMBbl OpraHOB.
HepBnas perynsuus. Yactu u oTnmensl HepBHOW cucteMmbl. Pediekc,
pedekTopHas Iyra, Mporecchl BO30OYKISHUS U TOpMOXKEeHHS. ['ymMopanbHas
perymsiiusi. Poib SHIOKPUHHBIX jKelle3 U BhIpadaThIBAEMBIX MU TOPMOHOB.

OK 02.
JIBUTATEIbHAS
cucrema.

OrnopHo-

3HayeHne KOCTHO-MBIIIEUHOH cucteMbl. CKeJeT,
CTpOEHHE, COCTaB U coeauHeHue kocteil. O030p
CKeJieTa TOJIOBHl M TyjoBHIIa. CKeJeT MOsSCOB U
cBOOOMHBIX KOHeuHocTel. IlepBas momomib mpu
TpaBMax CKeJIeTa U MBIIIIII.

- VYmerp Omnpenenars Tumbl Mplmn, uX cTpoeHue u 3HaueHue. O0630p
OCHOBHBIX MBI YenoBeka. /IMHaMuyeckas M cTaTHueckas paboTa MBbIIIIL.
DHepreTrKa MBIIIEYHOTO COKpAIIEeHHs. Perysiius MbIIIeYHBIX IBIKEHUH.

- YMers omnpenensate Hapymenue mnpaswibHON ocaHku. [lmockocrommue.
Koppekuusi. Pa3Butve ONOpHO-ABUTaTENbHONM CHCTEMBL: POJb 3apsAlKH,
YPOKOB (PU3KYJIBTYpHl M CHOpPTAa B Pa3BUTHUU OpPraHu3Ma. [pEeHHPOBOUHBIN
3¢ deKT U crnocoObl €ro TOCTHKEHHUSL.

OK 03. KpoBeHocHas,
NUILIEBAPUTENbHAS U
ObIXaTCJIIbHBIC CUCTEMBI

3HaueHNE IBIXaTEIIbHOM CHCTEMBI, €€ CBSA3b C
KPOBEHOCHOM CHCTEMOW. BepxHue apIxareinbHbIe
nytd. [opranb — opraH rosocooOpa3oBaHUs.
Tpaxes, rnmaBHble OpOHXH, OPOHXHAIBHOE JIEPEBO,
anpBeosibl. Jlerkuwe. IlpucTeHOYHAss W JIeTOYHBIE

3HayeHWEe MU W €€ cocTaB. [IumeBble NPOAYKTHI M TMHUTATEIbHBIE
BemiectBa. Opranbl nunieBapeHus. [luieBapeHne B pPOTOBOM MOJOCTH,
XKenyake W kuiieyHnke. CTpOoeHHe OpraHOB MHUIEBAPUTEIHHOTO TpaKTa M
MUIIeBapUTENbHBIX Jkene3. Dopma u GpyHKIuM 3y00B.




IUICBPBI, TUIEBpAbHAS MOJ0CTh. OOMEH Ta30B B
JIETKUX M TKaHAX. JlpIXaTelbHbIe IBMKCHUS.
HepBHass u rymopanbHas peryiasiiuM JbIXaHHUS.
bosiesnu opraHoB JbIXaHUs, UX TPEAYNPEKICHUE.
I'muruena  npixanusa. IlepBas nomowmpb  0pu
MOpaXeHUW opraHoB JbixaHud. [lonstue o
KIMHUYECKOW U Omonoruueckoi cmeptH. [Ipuemsr
HWCKYCCTBEHHOTO JbIXaHUSI HM30 pTa B pOT H
HENPSIMOTO Macca)a cepaua.

[MumeBapurenbHble  (EpMEHTHI  POTOBOM  TMOJIOCTH M JKENyJKa.
[lepeBapuBaHue MUK B JABEHAAUATUNEPCTHOM KHUIIKE ((EepMEHTHI
MO/KENTyIOYHOM  Keje3bl, POJb JKEeM4u B NuileBapeHuu). BcacbiBanue
nuTaTenbHbIX BemecTB. CTpoeHne M (YHKLMU TOHKOM M TOJCTOM KHILKH.
Annenaukc. CUMOTOMBI alllIeHUIUTA. Peryisaius nuieBapeHus.
BHyTpeHHsist cpela: KpoBb, TKaHEBasl JKUAKOCTb, JUM(a; UX KPYroBOpOT.
3Ha4yeHHne KPOBH U €€ COCTaB: IJIa3Ma M KJIETOYHbIE 3JeMeHThI. MX (yHKImH.
CBepThIBAEMOCTb KPOBH.

Nmmynurer. Opranbl HUMMYHHOM CHUCTEMbl. AHTUI€HBl M aHTUTENA.
Nmmynnas peakiusi. KieTouHblii ¥ TyMOpajdbHBIH MMMYHHTETHL. PaboThI
Jlyu Ilactepa, WM.M. MeunukoBa. WM3o0perenne BakiuH. JleueOHbIe
ceiBopoTkH. Kiaccudukanus WMMyHHTETa. TKaHEBas COBMECTHMOCTh U
nepenuBanue kposu. I, II, III, IV rpynnel KpoBu — 1posiBIEHHE
HACJICICTBEHHOT0O UMMyHHTeTa. Pesyc-akrop. Pesyc-koHpmukT Kak
CJIEJICTBUE MPUOOPETCHHOTO UMMYHHTETA.

Cepnue u cocyapl — opraHbl KpoBooOpamieHusi. CTpoeHue M (QyHKUUU
cepana. Dazpl cepnevyHONl eATENBHOCTH. Manblii ¥ OOJBIIOH KPYTH
KpoBooOpalieHus. ApTepud, Kamwuisipbl, BeHbl. @DYHKIHUM BEHO3HBIX
kinanaHoB. OTTok smM@pbl. OyHKUMM JUM(OY310B. [[BUkKEHHE KPOBH IO
cocynaM. JlaBmeHue KpoBM Ha CTeHKHM cocyna. CKOpOCTb KpOBOTOKA.
W3mepenue aprepuanbHoro nasineHus. IlepepacmpeneneHue KpoBH B
opranusMme. Perymsinus paGoTsl cepAla U cocyZoB. ABTOMATU3M CepJeUHOM
MbIIIIBI. bone3sHu cepaeuyHo-cocyuCTON CUCTEMBI M UX NMPEAyIHpekICHHE.
[IepBast moMOIIIb TPH KPOBOTEUEHUSIX.

OK 07. O0MeH
BEIIIECTB U YHEPTHUH.

[IpeBpamenust OeMKOB, KUPOB M  YIIIEBOOB.
OOMeHHBIE IPOLIECCHI B OpraHu3Me.
[TomroroBuTeNnbHAsT W 3aKIIOYUTETBHAS CTaIUU
obmeHa. OOMEH BEIIECTB M JHEPIHMHM B KIETKE:
IJIaCTUYECKUH OOMEH M SHEepreTHYecKuil OOMeEH.
DHeprosarparbl 4eJIOBEKa: OCHOBHOM W oOLIMii
oOMeH.  DHepreTudyeckas  €MKOCTh  IHIIIH.
Ouepreruyeckuil Oamanc. OrmpeneneHue HOPM
MTUTAHUS

KauectBeHHnslii coctaB numu. 3HA4Y€HWE BUTAMUHOB. [umo- wu
runepsutamMuiossl A, Bl, C, D. BonopactBopumble U KHUPOPACTBOPUMBIE
BUTaMHUHBI. BUTaMUHBI U 1IenU MUTaHUs BUAAa. ABUTaMUHO3BL: A ("KypuHas
crerota"), Bl (Gonesup Oepu-6epu), C (umura), D (paxurt). Hx
MpeAYNPExRACHUE U JICUCHUE.




IIK 3.3 TloBemenue u
BBICILIAS HEpBHAs
NIEATEIbHOCTD

Bpoxnennsie ¢GopMbl TOBeneHUs: 0€3yCIOBHBIE

pedrexcel, MHCTUHKTEI, 3amevarseHue.
[Tpuobperennsie (opmMbl MOBEACHHS. Y CIOBHBIE
pedrexcel, IMHAMHYECKUT CTEpEeOoTHII,

paccyjouHasi 1eATeIbHOCTb.

Otkpeitue W.M. CeyeHOBBIM  LIEHTPAIBHOTO
topmoxkenusi. Paborer W.II. TlaBnoBa: oTKpwITHE
0€3yCIIOBHOTO U YCJIOBHOTO TOPMOXEHHS, 3aKOH
B3aUMHOM UHTy KLU BO30YXKIEHUS -
topMoxkeHus.  A.A.  Yxromckuil.  OTKpbITHE
SIBJICHUSI IOMUHAHTBI. brosiornueckue puTMbl: COH
U ero 3Ha4YeHue, (Gpa3pl CHAa, CHOBUICHUSI.

OcoOeHHOCTH BBICHICH HEPBHOW JESATEITHLHOCTH
yenoBeKka. Peus n cozHanne. @yHKIUY BHEIIHEN U
BHYTpPEHHEH peuu. PeueBble LIEHTPBI M 3HAYEHUE
A3BIKOBOM Ccpefibl. Ponb TpylOBOM NEATEIBHOCTH B
IIOSIBJICHUH PEYM U OCO3HAHHBIX JICHCTBHI.

Ilo3HaBarenbHBIC IIPOLECChI: OINyIICHHUE,
BOCIIpUATUC, NAMATD, BOO6p3.)KCHI/Ie, MBIIIJICHUC.
Buner maMATH, IIPpUCMBbI 3allOMHHaHMHA.

OcoOeHHOCTH MBIIJICHUSA, €TO Pa3BUTHUC.

Boasa, smomuu, BHuUMaHHWe. AHAIW3 BOJIEBOIO akTa. KadecTBO BOIH.

dusunonornyeckas 0OCHOBA YMOIIHH.

Buumanue. HenpousBonbHOe © TpoM3BOJIbHOE BHHMaHUE. CrocoObI
MO/I/ICP>KaHUST BHUMAHUSI.

N3menenne paborocnocobHocTH, ©Ooprba ¢  yromsenueM. Craauu
paboToCroCOOHOCTH:  BpabaThIBaHUE, YCTOWYMBasg pabOTOCIIOCOOHOCTB,

yromierune. OpraHu3aius OTJbIXa Ha Pa3HBIX CTAAUSIX padOTOCTIOCOOHOCTH.
Pexum nus.




2. CTpyKTypa M coaepxkaHue NPporpaMmMbl 0011e00pa3oBaTeIbHOI

AUCIHUILIHHDBI
2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

Tematnueckuii rian

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTLINHBI 72
B T.4.

OcHoBHOe cojiep:KkaHue 12
BT. 4.

TEOPETHUECKOE 00yUueHue 12
NPaKTUYECKUE 3aHATHS 30
n1abopaTOPHBIE 3aHATHS 30
CamocrosiTesibHbIE pa00THI -

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (CoAep:KaHue 4

MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TeopeTudecKoe o0ydeHne 2

NPAaKTUYECKUE 3aHATHS 2
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TemaTudeckoe INIAHUPOBAHMUE 110 YacaM

No HazBanue paznena 3 Hux
/1 YpokoB J/p I/p
1. OO6mmmit 0030p. Opranusm 7 0 1
YyeJI0BeKa.
2. OnopHo-aBUTaTEIbHAS CUCTEMA. 10 0 5
3. KpoBeHocHas 10 0 3
cucreMa.BHyTpeHHSA cpena
OpraHu3ma.
4, JIpIxaTenbHasi cucTeMa. 7 0 2
5. ITumeBapuTenbHas CUCTEMA. 7 1 0
6. OOMEH BEIICCTB U SHEPIHH. 5 0 1
7. MoueBblieTuTEIbHAS CHUCTEMA. 4 0 0
8. Koxa. 3 0 0
Q. OHIOKpUHHAs U HEpBHas 5 0 3
CHCTEMHI.
10. Opranbl 9yBCTB. AHAIM3aTOPBHI. 6 0 3
11. IloBenenne 4yenoBeKa W BBICIIAS 6 0 2
HEPBHAS JCSITEIIbHOCTb.
12. ITonoBas cHCTEMA. 6 0 0
NupuBunyansHoe pa3BUTHE
OpraHu3ma.
HUTOI'O 72 0 20
HaumenoBanmne Conep:xanue y4eOHOro Marepuasia (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), OB BeM YaCOR DopmMupyembie
pa3iesioB M TeM Ja0opaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb KOMIIETCHI[M U
1 2 3 4
OcHOBHOE coJiepKaHue 64
Paznen 1. OCHOBBI CTPOCHHUS BelIECTBA 6
Tema 1.1. OcHoBHOE coaep:kaHue 4 OK 01
Crpoenue, TeopeTnyeckoe o0yueHue 2
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XUMHYECKUM CoBpemeHHast MOJeNb CTPOCHUS KiIeTKH. OCHOBHbBIE YacTU KJIETKH. DYHKIIUH OPraHOUIOB.
COCTaB H [MousiTue «hepmenT.Paznuyare nporecc pocTa U MpoLece pa3BUTHSL. 5
XKHU3HeIesATebHOC |ONMUChIBATh MPOIECC ACTCHHS KICTKH.
Th KJICTKHU. Cobuo1aTh paBuia paboThl B KaOWHETE, 0OpanieHws ¢ 1a00paTOpPHBIM 000PYI0OBAaHHEM.

IlpakTHYecKHe 3aHATHS 2

Pemenvie 3anannii Ha UCIIOJIB30BAHUE OMOJIOTHYECKON CUMBOJIUKH. 5
Tema 1.2. OcHoBHoOe coep:kaHue 2 OK 01
Tkanu IIpakTnyeckue 3aHATHSA 2 OK 02
OpraHusMa MOHATHS: «TKAHBY», «CHHAIICY, KHEUPOTIIHSD).
yesnoBeka. Jlabop
aTopHasi paboTa | 1yyie; i Byl TKAHEH TTO3BOHOYHBIX KUBOTHBIX.
Ne 2

. 2

«Knerku 1 TKaHH pa3HbIe BUJIbI U THIIBI TKAHEH.
(i}
MHUKPOCKOIIOMY» | ocobennocTd TKaHel pasubix tunos. CoOmrozars mpasuia obpamienus ¢ Mukpockornom. CoOmromars

npaBuia paboThl B KaOMHETE, 0OpalleHHs ¢ 1abopaTopHbIM 000pYy/I0BaHUEM
Paznea 2. XumMnueckue peakuuu 10
Tema 2.1. OcHoBHOE coepxaHue 4 OK 01
O06o0menue Teopernyeckoe o0yuenmne 2
3HaHUH 10 TEME:
«O0mwmit 0630p .

MECTO YeJIOBEeKa B )KHBOH MPUPOJIE.
opraHuzMa PHPOA

MIPOIIECCHI, TPOUCXOIAIINE
YEJIOBEKa» port - 1P U 2

B KJICTKE.

IIpakTnyeckune 3aHATHSA 2

2

Tema OcHoBHOe conep:kanue 4 OK 01
2.2.Crpoenme, Teopernyeckoe oGyueHune 2 OK 04
COCTaB U THIIbI
e —_— YaCTH CKeJleTa. 5

OnuceiBaTh QyHKINU CKEETa.
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KOCTEil. OnuceIBaTh CTPOCHUE TPYOUATHIX KOCTEH U

CTPOCHUE CyCTaBa.

PackpeiBaTh 3HaU€HUE HAIKOCTHUIIBL, XPALIA,

CYCTaBHOHM CyMKH, I'y04aToro BemiecTa, KOCTHO - MO3TOBOM MOJIOCTH, KEITOTO0 KOCTHOTO MO3Ta.

OOBSICHATH 3HAUEHUE COCTABHBIX KOMIIOHEHTOB KOCTHOM TKaHH.

Cobmronats npaBuia paboThl B KaOUHETE,

JlaGopaTopHble 3aHATHS 2

JIaboparopHast pabota 5
KoHnTpoubHasn
paGora 1 CrpoeHne BemecTBa 1 XUMUYECKHUE PEAKIIUHU B TIPOLIECCE KU3HEIEATSILHOCTH YKIOBEKa 2
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKUX BelEeCTB 16
Tema 3.1. OcHOBHOE coepKaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o6yqenue 2 OK 02
HOMEHKJIaTypa 1 IIK 3.3
CTpOCHHE Knaccudukanus neopranmdyeckux BemecTB. [Ipoctbie u cioxHbie BemiecTBa. OCHOBHBIE KIJIACCHI
HEOPraHWYECKHX |CIOXKHBIX BEWIECTB (OKCHJIbI, THIPOKCHUIIBI, KUCIIOTHI, COJH). B3aMMOCBS3b HEOPraHWYECKHX BELIECTB.
BEIIECTB ArperatHble cocTOsiHUS BelecTBa. Kpucraminueckue u aMmopdHbIe BeliecTBa. TUIBI KPUCTATUIMYECKUX 2

pemeTok (aToMHasi, MOJEKYJsSpHasi, MOHHAs, METaUTM4YecKas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB

BElIeCTBA OT THUIA KPUCTAJUIMYECKOW pelIeTKU. 3aBHCHUMOCTh XMMHUYECKONW aKTHMBHOCTH BEUIECTB OT

BHJIa XUMHUYECKOW CBSI3U M THTIA KPUCTAJUTHYECKOM perteTku. [IpuanHb MHOr00Opa3us BEIeCTB

[MpakTuyeckue 3aHATHA 2

Homenknatypa HeopraHMuecKrX BEIIEeCTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYITbI

WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI MCXOS M3 Ha3BaHUS BEIICCTBA MO MEKIYHAPOTHOM

(MIOITAK) mwin TpuBHaIbHOW HOMEHKIIATYpeE.

Pemenne mnpakTHYecKuX 3adaHWNA IO KIaCCH(UKAIMU, HOMEHKIATYype M XHMHUYCCKUM (OpMyIaM

HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHblid Tra3, YIJIEKUCIBIMH Ta3, aMMHaK, raiieHas 2

W3BECTh, HETAIlIeHas U3BECTh, TUThEBAs COJA M JIPYTHX): HA3bIBATh U COCTABIIATH (DOPMYJIBI XUMHYECKUX

BEIIECTB, ONPECISITh MPUHAATIE)KHOCTH K KJIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).

[Tonck nHbOpMaIMK MO Ha3BaHUSIM, HACHTU(HUKATOPAM, CTPYKTYPHBIM hopmynam
Tema 3.2. Ouznko-| OcHOBHOE coiep:KAHME 8 OK 01
XUMHYECKHE Teopernueckoe o0yueHmne 6
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CBOHCTBa Meramipl. O6mme Guznyeckrne U XUMHUUYECKHE CBOMCTBA MeTauioB. CrocoObl moydeHus. 3HAUYCHHE OK 02
HCOPraHMYCCKUX  |MeTaulOB M HEMETAIJIOB B NPUPOJE M JKU3HEAEATEIbHOCTH 4eJIOBeKa U opraHusmMoB. Kopposus 2 I1K3.3
BCILICCTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIMTHI METAINIOB OT KOPPO3UU

Hemeramnel. OOmue ¢u3nueckue W XHMHYECKHME CBOWCTBA HEMETAUIOB. THIIMYHBIE CBOWMCTBA

HemetauioB IV— VII rpymnm. Kiaccudukanust 1 HoMEHKIaTypa coeAMHEHUN HeMeTauioB. KpyroBopoTst 2

OMOTEHHBIX IIEMEHTOB B IPUPOJIC

XUMUYeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHUI, 2

BBICHIMX OKCHJIOB U THAPOKCHJIOB

IlpakTHYecKHe 3aHATHS 2

CocraBiieHne ypaBHEHMH XMMHMYECKUX PEAKIHUM C ydyacTHEM IPOCThIX M CIIOKHBIX HEOPTaHUYECKUX

BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIAPOKCUIOB; HEOPraHUYECKUX COJIeH,

XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe HCIOJB30BAHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPaKTUYECKOU

JIeSITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcCHOBHOE cO/Iep:KaHue 2 OK 01
Unentuduraius | JlaGopaTopHblie 3aHsTHS 2 OK 02
HEOPraHUUCCKUX | TaGoparopras paGota «MaeHTHpuKaIMsa HEOPraHMIECKUX BENIECTBY. OK 04
BCHICCTB Pelenne ODKCIIEPUMEHTANIBLHBIX 3alad [0 XMMHUYECKMM CBOMCTBAM METAUIOB M HEMETAIOB, II0

pacrno3HaBaHMIO U NOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB. 2

Nnentudukanus HEOPraHWYECKUX BELIECTB C HCIHOJIb30BaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHbIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOoHAT- U XJIOpU-

AHMOHBI, Ha KATHOH aMMOHMUSI
KonTtposbnas .

CBolicTBa HEOPTaHUYECKUX BELLIECTB 2
pabora 2
Paznea 4. CrpoeHne 1 CBOMCTBA OPraHU4YeCKUX BelleCTB 24
Tema 4.1. OcHoBHOE coaep:kaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe oGydenue 2 K 3.3
CTpOCHHE 1 [losiBeHne 1 pa3BUTHE OPraHMYECKOW XMMHUH Kak Hayku. [Ipeamer oprannueckoi xumun. MecTto u
HOMEHKJIATypa 3HA4YECHHUE OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBECHHBIX HayK.
OpraHn4eCcKux XUMHUYECKOE CTPOCHHE KaK MOPSJIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIAaCHO WX BaJICHTHOCTH. )
BEIICCTB OCHOBHBIE TOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsSl OpraHudeckux coenuHeHuit A.M. bytieposa.

VYrepoaHslii CKENET OPraHMYEeCKOW MOJIEKYJIbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHHUsI MoJIeKyJ1. MI3oMepus 1 H30MEPBI.
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[lonstue o dynkuMoHnansHOM Trpynme. Paaukan. I[lpuHmmmel kinaccudukanmuu OpPraHUYECKUX
coequHEeHUl. MexnyHapoiHas HOMEHKJIATypa W MPUHLUUIBI HOMEHKJIATypbl OPraHUYeCKHX
coequHeHuil. [lonsTHe 00 a3oTcolep)KalIMX COECIUHEHUSX, OHOJOTMYECKH AaKTHBHBIX BEIECTBAX
(yrmeBogax, wupax, Oenkax M Jp.), BBICOKOMOJIEKYJSAPHBIX COCAWHEHHSIX (MOHOMEp, IIOJIHUMED,
CTPYKTYPHOE 3BEHO)

HpaRTn'{ecmle 3aHATHUSA

Homenkiiarypa opraHuyeckux COEIMHEHHMM OTAENbHBIX KJIACCOB (HACHIIICHHbIC, HEHACHIIICHHBIE WU
apoMaTHYeCKHUe YTIIEBOJOPO/bI, COUPTHI, (DEHOJIbI, albJIerH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKHX BEHIECTB OTICIBHBIX
KJIACCOB, HCIIOJIb3YsS KX Ha3BaHUS IO CHUCTEMaTHYeCKOW U TPUBHUAJIBHOW HOMEHKJIAType (3THUJIEH,
aneTuieH, HIepuH, (eHon, (GopmanbAeru, YKCyCHas KHUCIOTa, TIULMH). PacdeTsl mpocreiinei
(hopMyJIbI OPraHUYeCcKO MOJIEKYJIbI, UCXOMsI U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOE€ coacpkaHue

12

Teoperuveckoe o0yuenue

OU3NKO-XMMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KiIaccoB (0COOEHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTMUYECKUH psl v obwmas popmyia; U30Mepus;
(bu3nvecKne CBOMCTBA, XUMHUECKUE CBOMCTBA; CIIOCOOBI OJTYUYCHHUs):

— HIpeJeNbHble YIIeBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeraHa Kak OJUH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YIJI€BOJOPOIOB, HAX0XK/IECHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HenpenenbHble (aKeHbl, aJKUHBl W aJlKaJWEHbl) U apOMAaTUYECKUE YIJIeBOJAOpOAbl. [opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH U1 CBAPKU U PE3KH METAJUIOB

— KHUCIIOpOJICOAepKAalllie COeAMHEHUS (CITUPTHI U (DEHOIIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, aJTbICTHIbI
U KETOHBI, XHUPBI, YIIeBOAbI). [IpakTudyeckoe NPUMEHEHHE JTUIICHTIUKONS, TIHIEpUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameranbAeTuAa, YKCYCHOM KHCIOTBHI. MpUla Kak COJNM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIIMe CBOWCTBA MbLIa

— a30TcojiepKallle COEAMHEHUs (aMUHBI M aMHHOKHUCIOTHI, Oeiku). BblcOKOMOJeKysipHbIE
COEUHEHMS (CUHTETUYECKHE U OMOJOTMYecKH-aKTHUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUIEHA KaK OCHOBHOE HAIIPABJICHUE €TI0 UCIIOJIb30BAHUS.

['eHeTHYECKas CBSI3b MEXKY KJacCaMu OPraHUYEeCKUX COEIMHEHHN

IIpakTHYecKkHe 3aHATHA

CBoiicTBa OpraHMYECKMX COEAMHEHUIH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS U MEXIyHapOJHas
HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYEHHU): Mpe/ieibHble (aJTKaHbl U IUKIIOAIKAaHbI),
HenpeaeabHbIe (AIKEeHbI, AIKHHBI U aJIKaJJMeHbl) 1 apOMaTHYECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI M 3GUpPHl, alIbJAETHUABl U  KETOHbl, AaMHUHbI M  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl HA COCTABJICHUE YPAaBHEHUN XMMMUYECKHUX DPEAKLUH C
y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUH UX COCTABA M CTPOCHMUS

OK 01
OK 02
OK 04
I1K 3.3
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CocraBneHue cxeM peakuuid (B TOM 4YHCIE TIO TPEAIOKEHHBIM IIETIOYKaM IPEBPAIICHUN ),
XapaKTepU3YIOMUX XMMUYECKUE CBOMCTBA OPTaHUYECKUX COCTUHEHUN OTHENBbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHs] M Ha3BaHHE OPraHWYEeCKUX COEIUMHEHUN MO TPUBHAIBLHOM MM MEXIyHApPOIHOM

CUCTEMATUYECKON HOMEHKJIATYpE. 2
Pemenune mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUl Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHMI OTAEJIbHBIX KJIaCCOB
JlabGoparopHasi padora 5
JlaGopaTopHas padota “IIpeBparieHust OpraHnYeCKUX BEIISCTB IIPH HArpEBaHUH .
[TosnydyeHune 3TuIEHA U U3yYEHUE €ro cBOMCTB. MozenrpoBaHue MOJIEKYJI U XUMUUYECKUX IIPEBPAILCHUN 2
Ha IIpUMepe dTaHa, STUJICHA, alleTUIICHA U JIp.
Tema 4.3. OcHoBHOE coaepxaHue 6 OK 01
Wnentudukaus | Teopernmueckoe 00yuenue 4 OK 02
OPTatHHecKux buooprannueckue coenunenusi. llpumenenue u Ouosnoruyeckas pojib YriieBofoB. OKwucieHue OK 04
BCIIECTB, HX YIJIEBOJIOB — HCTOYHUK DJHEPrHMM KHUBBIX OpraHu3MoB. OO0JiacTH NPUMEHEHHUS] aMHUHOKHCIOT. 5 I1K 3.3
SHatelme u [IpeBpamenuss OenkoB muiqud B opraHu3Me. buonormyeckue ¢Qynkuun OenkoB. buonmormueckue
ngMer Hie B ¢dbyHKIMHU >kupoB. Posib opraHndeckoil XUMHUH B PEICHUH PO0JIeM MUIIEBOH 0e301MacHOCTH
H;fg?;:ﬂgTBeHHoﬁ Pomp opranuyeckoll XMMHHM B PEIICHHH NPOOIEM SHEPreTHYECKOH OE€30MacHOCTH, B Pa3BUTHH
eATENBHOCTH MEIULUHBL, CO3aHUH HOBbIX MaTEPHANIOB, HOBBIX HCTOHUKOB SHEPrUH (anpTEpHATUBHBIE UCTOYHUKU
JelToBeKa sHepruu). OnacHOCTh BO3AECWUCTBHUS HA JKHUBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTJIEIbHBIX 2
KJ1accoB (YTJI€BOAOPOABI, CHUPTHI, (EHONBI, XJIOPOPraHWYECKUE MPOU3BOJHBIC, ANBJIETUIBI U [Ip.),
CMBICJI TTOKAa3aTessl IPeeIbHO JOYCTUMOM KOHIIEHTPAIUH
JlaGopaTopHble 3aHATHUS 2
JIaGopartopHas pabota: “UneHTuukanus opraHMuyeckiux COeAMHEHUH OT/IENIbHBIX KJI1acCOB™
WNnentudukanus opraHMuecKUX COEIMHEHUN OT/AEIbHBIX KJIACCOB (HA MpUMeEpe allbJeruI0B, Kpaxmara,
YKCYCHOH KHCIOTBI, O€IKOB M T.I.) C MHCIOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBOHCTB U
XapaKTepHBbIX KauyeCTBEHHbIX peakuuid. JlenaTypauusi Oenka mHpu HarpeBaHuu. LI[BeTHble peakuuu 2
0enkoB.BO3HUKHOBEHNE AaHATUTHYECKOIO CHTHalda C TOYKM 3PEHHUS XHMHUYECKUX IPOLECCOB MpH
MPOTEKaHUN Ka4eCTBEHHOM peakuy, MO3BOJISIONIEH HASHTH(PHUINPOBATh NPEII0KEHHbIE OPraHUYEeCKHe
BelIeCTBa
Konrpoaknas CtpyKTypa 1 CBOMCTBA OPraHU4YECKUX BELIECTB 2
padora 3
Paspeua S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX peaKuui 4
CxkopocTb OcHOBHOe coep:kaHue 4 OK 01
XUMHYECKHUX OK 02
Teopernueckoe o0yuenune 2
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peaKkuuid. CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOMBI PEATHPYIONINX BEIIECTB, IIK 3.3
XUMHYECKOE KOHIIEHTpaLUu pearupyrommux BEILIECTB, TeMIepaTypsl u IIoIanu pEeaKkLMOHHON
paBHOBECHE MOBEPXHOCTHU. TerIoBbIedPPEKTH XUMUYECKUX PEaKIil. IK30-U SHIOTEPMHUUCCKHUE, PEAKITHH.
OOpatumocTh peaknuii. XUMHUYECKOE pPAaBHOBECME U €ro CMEIICHHE TMOJ] JCHCTBHEM pPa3IMIHBIX
(hakTOpOB (KOHIICHTPAILIUS PEAreHTOB WIIM IIPOyKTOB PEaKIUH, JaBJIeHne, TeMIIepaTypa) A CO3AaHus
ONTUMAJIbHBIX YCIOBUI IPOTEKaHUs XuMudeckux npoueccos. ITpunnun Jle [larense
I[pakTuyeckue 3aHATHS OK 01
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha aHaiau3 (PaKTOPOB, BIMSIONIUX HA H3MCHEHHUE OK 02
CKOPOCTH XMMHYECKON PEaKkivu, B T.4. C TIO3UIMHA IKOJIOTHUYECKHU IEIECO00PA3HOTO MOBEACHUS B OBITY IIK 3.3
U TPyAOBOU ACATCIBHOCTH B LCIIAX COXPAHCHUS CBOCIO 3I0POBhA U OKPYXKAIOIIEH IIPUPOAHON CPCbI.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense s
HaXOXICHHA HaIIpaBJICHUSA CMCHICHHA PABHOBCCHUA XHUMHUYECKOU pCakKluy MW aHaJiu3 (1)aKTOpOB,
BJIMAIOIHNX HAa CMCHICHUC XMMUYCCKOI'O PAaBHOBCCHU
Pazneu 6. PactBopsI
Tema 6.1. OcHoOBHOe coiep:KaHue OK 01
Crpoenue, Teopernyeckoe oGyueHune OK 02
COCTaB M TUIIBL  |HaspiBaTh YacTH CKEJIETA. OK 07
COCAHHCHIA OmnuceiBaTh QPYHKIIMU CKETICTA. 1K 3.3
KOCTCH. OnuceIBaTh CTPOEHUE TPYOUATBIX KOCTEH M
JlabopaTopHast |crpoenue cycrasa.
pabdora Ne PackpbIBaTh 3HaUCHHE HAJIKOCTHHIIBI, XPSAIIA,
3 «CTP?eHHe CYyCTaBHOMW CYMKH, T'y04aTOro BEIISCTBAa, KOCTHO - MO3TOBOH TIOJOCTH, JKEITOTO
KOCTHOH KOCTHOI'O MO3ra.
TKaHW». OOBSICHATH 3HAYCHUE COCTABHBIX KOMIIOHEHTOB KOCTHOM TKaHH.
CobOmropats mpaBwia paboTel B KaOuHeTe, oOpaimleHus ¢ Ja00OpaTOPHBIM
000py/I0BaHUEM.
Ckener OcHOBHOE colepKaHue OK 01
KOHEYHOCTEHW. |JIaGopaTopHble 3aHATHS OK 02
Crpoenue, HasbIBaTh 4acTH CKeJeTa. OK 04
COCTaB U TUIIBI  |OnuChIBaTh GYHKIIUU CKEJeTa. IK 3.3
COC/IMHCHUA OmnuceIBaTh CTPOCHUE TPYOUATHIX KOCTEH U
KOCTCH. CTPOCHHUE CYCTAaBa.
JlabopaTopHas PackpbiBaTh 3HaU€HHUE HAIKOCTHUIIBI, XPSIA,
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pabdora Ne

3 «CtpoeHue
KOCTHOMU
TKaHW».

CYCTaBHOﬁ CYMKH, ry6an0ro BC€IIECTBA, KOCTHO - MO3TOBOM IIOJIOCTH, KEITOTO
KOCTHOI'O MO3ra.

OOBSCHATH 3HAUEHUE COCTABHBIX KOMIIOHEHTOB KOCTHOM TKaHH.
Cobmronath mpaBujia paboTel B KabuHere, oOpamieHuss ¢ J1abOpaTOPHBIM
000pyI0BaHUEM.

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJepKaHNe (COAepPKaHUue MPUKJIATHOTO MOIYJIs1)

Pa3nen 7. Xumusi B ObITY U IIPOM3BOACTBEHHOI IeATETLHOCTH YeJ0BeKa 4 OK 01
O6o006meHne OCHOBHOE co/lepKanne 4 OK 02
Teme: «ONnOpHO- | Teopernueckoe ofyuenne 2 OK 04
ABUI'ATC/IbHAA XapakTepu3oBaTh 0COOEHHOCTU CTPOEHUS OK 07
CUCTEMA». ONOPHO-JBUTaTEIBHON CUCTEMBI B CBSI3U C BBINOJIHAEMBIMU (QDYHKIIHSIMHU 2 MK 3.3

IIpakTH4Yeckue 3aHATUSA

Ilouck m aHanu3 KEHCOB O NPUMEHEHUM XUMHMYECKMX BELIECTB M TEXHOJIOTUH ¢ ydeToMm Oymyriein

npoeCCHOHATBHON ~ JIGATENIBHOCTH 110  TeMaM:  Ba)KHEHIIME  CTPOWTENBHBIE  MaTEepHAIbL,

KOHCTPYKLIMOHHbIE ~MaTepHajbl, KpacKd, CTEKJIO, KepaMHKa, MaTepuanbl Ui 3JIEKTPOHUKH, 5

HaHOMATCpHaAJIbl, TCKCTUJIIBHBIC BOJIOKHA, HCTOYHHKHU OHCPrur, OPraHn4cCKUC W MHUHCPAJIbHLBIC

y100peHHs, IEKapCTBEHHBIE BEIIECTBA, ObITOBAs XUMHUSL.

3amura:IIpeacraBienne pe3ynbTaToB pelieHns KeicoB B popMe MUHHU-IOKIIa/1a C pe3eHTauei

IIpome:xxyTouHas aTTecTAlUS 110 JUCHUILIMHE (3a4eT) 2

Bcero 72
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3. YciaoBus peaju3anuu NporpaMMbl 001e00pa3oBaTeIbHOM JUCHUIINHBI XUMMUS

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecreyeHnIo

Jnst peanuzanuyd TpOrpaMMbl  JUCIHUIUIMHBL JIOJDKHBI  OBITH  MPEyCMOTPEHBI
CIIEyIOINE CIEeUUANbHbIE TOMEIICHUS: Y4eOHBbId KaOWHET XUMHH W/WIH Yy4eOHOM
XUMHUYECKOM J1abopaTOpUH.

O6opynoBanne yuyeOHOro kKaOumHera (HAIJISAHBIE MOCOOMS): HAOOPHI
IApPOCTEP>KHEBBIX MOJIEIEH MOJEKYJI, MOJAEIN KPUCTAUIMYECKHX PEUIETOK, KOJIEKIIUU
MPOCTHIX M CJIOKHBIX BEUIECTB H/HIIM KOJJICKIUU MOJTUMEPOB; KOJUIEKIIHSI TOPHBIX TIOPOJT U
MUHEpasoB, Tabimuma MenzaeneeBa, ydeOHbIe (GrIbMBI, MHQPPOBBIE 00pa30BaTEIHHBIC
pecypchl.

Texnuveckue  cpeacrBa  O0y4eHHMsl:  KOMIIBIOTEp C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUS 3BYKa, IPUHTEP, MyJIbTUMEIHA-TIPOECKTOP C IKPAHOM, MYJIbTUMEANITHAS
JOCKa, YKa3Ka-Ipe3eHTep ISl PE3CHTALMN.

O6opynoBanmne saGopatopum W padoumx MecT JadopaTopuM: MEH3YpPKH,
MUIETKU-KANeIbHULIBI, TEPMOMETPbI, MHUKPOCKOI, JYIbl, MPEAMETHbIE M TOKPOBHBIE
CTEKJIa, TUIAHIIETHI /I KamlelbHBIX peakuuid, (GuibTpoBaibHas Oymara, IMPOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE NMPOOKH, (hOHAPUKU, HAOOP PEAKTHBOB, CTEKIISIHHBIC
MaJIOYKHU, IITATUBBI JJIsl MPOOUPOK; MEPHBIC IUIUHJPHI, BOPOHKU CTEKJISIHHBIC, BOPOHKHU
nenurtenbHble numuHApudeckue (50-100 mi), cTynku ¢ mecTukoM, Gap@opoBbie YaIIKH,
MUHLEThI, (QUIbTPbl OyMa)KHbIE, BaTa, MapJid, 4YacoBbIE€ CTEKJA, 3JIEKTPOIUIUTKH,
7a00paTOpPHbIE HITATUBBI, CHUPTOBBIE TOPEJKH, CIIUYKH, MPUOOp IS MOITYUYEHHUS! ra3oB
(umu mpoOupKa C ra300TBOJHOM TPYOKOM), AepKaTteaud sl MPOOUPOK, CKIISTHKUA ISt
XpaHEHUs PEaKTHUBOB, Pa3JaTOYHbIC JIOTKH; XuMuueckue crakanbl (50, 100 u 200 mn);
HIMaTeNd; MUHIETH; TUTEJIbHBIC MBI, CEKYHIOMEphl (TaiMephbl), MEPHBIE TPOOUPKHU
(ma 10-20 mut) u Mepubie k0061 (25, 50, 100 u 200 mi1), BoasHas O6aHs (MM TEPMOCTAT),
CTEKJISIHHBIE TAJIOYKU; KOHMYECKHe Koa0bI i TutpoBanus (50 u 100 mut); MHAUKATOpHBIE
NOJIOCKU [JIs1 omnpeneneHus pH u crangapTHash MHAMKATOpPHAs IIKajla; YHUBEPCAIbHBIN
uHAuKarop; nunetku Ha 1, 10, 50 ma (umm mosaropst Ha 1, 5 u 10 mut), OropeTku st
TUTPOBaHMS, MeaunMHCKue tmmpunbl Ha 100-150 w™n, paGopaTopHble W/WiH
aHaJIUTHYECKUE Bechl, pH-MeTpbl, CylIMIbHBIN HIKad, U JIp. JabopaTopHOe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

OCHOBHBIE€ HCTOYHUKH:

Xumus. 10 knacc : yenyonenusiil yposets . yueonux / B.B.Epemun, H.E.Ky3vmenko, B.U. Tepenun
u op. ; noo ped. B.B.Jlynuna. - 10-e u30., cmepeomun. -Mockesa : Ilpoceewenue, 2023. - 446 c. - ISBN
978-5-09-107226-6.

Xumus. 11 knacc : yenyonennwiii ypogens : yueonux / B.B.Epemun, H.E.Ky3vmenxo, A.A./{po300s,
B.B.JIynun. ; noo peo. B.B.Jlynuna. - 9-e u30., cmepeomun. -Mockea : Ilpoceewenue, 2022. - 478 c. -
ISBN 978-5-09-087940-8.

JlomomHUTENhHBIC UCTOYHUKHU:

[Nabpuensn, O.C. buonorus [Tekct]: Kuura nis mpenopaBatens : METOIMYECKOE
nocobue st HITO u CIIO /O.C.I'a6puensn, I'.I".JIpicoBa. - M. : Akagemus, 2012. - 336 c.

['abpuensn, O.C. buonorus misa npodeccuil U CHEUATBHOCTEH TEXHUYECKOTO



npoduis [Tekcr]: yueOnuk mns CIIO u HIIO / O.C.I'abpuensn, N.I'.OctpoyMoB. - 4-¢
u3j., ctepeoTuIl. - M.: Axkaaemus, 2012. - 256 c. : ui.

[Mabpuansia, O.C. buonorus [Tekcr]: yuebnuk pns CIIO / O.C.I'abpudnsH,
N.I".OctpoymoB. - 7-€ u3a., ctepeotul. - M.: Akagemus, 2011. - 336 c. : ui.

Epoxun, F0.M. buonorus [Tekct]: 3agauu u ynpaxHeHus. - 2-€ U3/l., CTEPEOTHII. -
M. : Akagemus, 2014. - 288 c.

Epoxun, FO.M. buonorus [Tekct]: yueonuk anst CIIO. - 4-e uzn., crepeotur. - M. :
Axanemus, 2004. - 384 c.

HNHTepHeT-pecypcesl

1. https://znanium.com/

http://school-collection.edu.ru/ eauHas KoyeKIus HUGPOBBIX 00Pa30BATEIBHBIX

pecypcoB

https://xumuk.ru/ caiit o xumun. @OpyM XHMHKOB.

http://sciteclibrary.ru/ HayuHO-TeXHUYECKassOUOIMOTEKA/

www.bellerbys.com-caiit yuuteneit OHOIOTHH U XUMHUH

http://www.alhimik.ru - mosie3Hbie COBETBI, 3PQPCKTHBIC OIBITBI, XUMHUCCKUE

HOBOCTH

7. http://dnttm.ru/ — (on-line xoHdepeHMU, TPEHUHTH, O0YUYCHUST QUBUKE U XUMHH,
OMOJIOTHH, YKOJIOTHH)

8. http://www.it-n.ru/ - cereBoe coOOIIECTBO yUUTENCH XUMHH

9. http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd

no

o0k ow


https://xumuk.ru/

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM AU CIUTIIHHBI
«buosorus»
KoHTposib U OlieHKa pe3ysbTaToB OOyUYEHHUsI OCYIIECTBIISICTCS MpErnojiaBaTesieM B

npoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHN U J1aOOpaTOPHBIX padOT, TECTUPOBAHUS, a
TaK)K€  BBIMIOJHEHUS  OOYYAIOMUMHCS ~ WHAWUBUAYAIBHBIX  3aJaHUN, IPOCKTOB,
uccienoBannil. PesyiabTaThl 0OydeHUs ONpPEAESIOT, YTO O0ydarouuecs TOKHbI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPILICHUN U3YUYEHUS TUCIUIUINHBL.

Jnst  dbopmupoBaHMs, KOHTPOJS U OLEHKH PE3yJbTaTOB OCBOCHUS YyueOHOM
JTUCIUIUIMHBI UCTIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUITUH, MPEACTaBISAIOmas co0oit
KOMIUJIEKC Y4Y€OHBIX MEpPONPUSITHI, COTJaCOBAaHHBIX C pe3ylbTaTaMu OOYyYEeHHS U

chopmynupoBadHbix ¢ yuerom @I'OC COO (npenMeTHbie pe3yIbTaThl M0 AUCIUILIUHE) U
dI'OC CIIO.



