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1.00mas xapakTepucTHKA padoyeid mporpaMMbl 00111e00pa3oBaTeJIbHOM
AUCHMILTUHBI «Bbuosorus»

1. O6meo6pazoBaTenbHAS TUCIUILTNHA « BHOJIOTHSY SABIIIETCS 00s13aTEIBLHOM

4acThio  001e00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MpPOrpaMMbl B

cootBercTBUM ¢ PI'OC CIIO no npodeccun 43.01.07 Criecapp 1o 3KCIuIyaTauuy U

PEMOHTY Ta30BOTr0 000PYI0BaHUS.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanuii GI'OC cpennero oOuiero
oOpazoBanus. Ha u3yuenue nucuurimuel «buonorus» Ha 0a30BOM YPOBHE OTBOAUTCS 72
yaca.

[Iporpamma yueOHOM TUCHUIIITUHBI MOXKET OBITh UCIIOJIb30BaHa Mpy 00YUEHUH JIUIL
C OTpaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI.

[TporpamMmMa y4eOHON IUCHMIUIMHBI MOKET OBITh peain30BaHa C IMPUMEHEHUEM
JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

1.2. HCJIH H INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUA NUCIHUIIJTHHBI

1.2.1 Hean gAucuumJInHbI

Copnepkanue mNporpaMmbl  00IIE00pa30BaTEbHON JUCHUIUIMHBL  «buojorus»
HaIlpaBJI€HO Ha JOCTHKEHHE CIEAYIONMX Ieneid: (OpMHPOBAHUE Y CTYIEHTOB
MpEACTaBICHUS 0 bronornyeckou cocTaBAOIIEN €ECTECTBEHHO-HAYYHON KapTUHBI MUpPA
KaK OCHOBBI TPUHATUS PEIICHUN B KU3HEHHBIX W IPOU3BOJCTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOT'O MMOBEICHUS B IPUPOIHOU Cpe/Ie.

1.2.2. Ilnanmpyemble pe3yabTaTbl OCBOEHHsI 001e00pa3oBaTeJbHOM
aucumIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHne AUCHUIUIMHA uMeeT npu popmupoBanuu 1 pazsutuu OK u T1K.



HanmeHnoBanue v KoJ

ILnanupyemble pe3yJibTaThl

KOMIIeTeHIINH Oo0mue JAucnunimHapHbie
OK 01. O6mmii 0630p | buonornyeckne wu coumanbHble (GaKTOpPBl B | -3HATH CTPOCHHE OpraHu3Ma dejoBeka. CTpykTypa Tena. MecTo yelnoBeka B
OpraHu3Ma 4YeJIOBeKa. | CTAaHOBJICHHUHU YeJI0BEKA. [Ipunuunuaneuele | npupone.  CXOACTBO M OTIMYMS ~ YeJNOBEKAa  OT  JKUBOTHBIX.
OTJIMYUS YCIIOBHM JKM3HU UYEJIOBEKa, CBA3aHHBIE C | Mopdodusuosornueckue  OCOOCHHOCTHM  YEJIOBEKAa,  CBS3aHHBIE  C

OSIBIICHUEM COLIMAILHOM Cpebl. Ee
MpEeUMyIecTBA U HU3JCPKKU.  3aBUCUMOCTh
YeJI0BEeKa KaK OT MPUPOJIHOM, TaK ¥ OT COIUATBHOM
cpenapl. 3HaueHUE 3HAHHUN O CTPOSHUU M (PYHKLHUSIX
opraHu3ma JIsl MOJACPKAHUS CBOETO 37I0POBbs U
37I0POBBSI OKPYKAIOIIHUX.

Hayku 00 opranu3sme uelioBeKa: aHATOMHS,
¢dusuonorus, rurueHa. CaHUTapHO-TUTUCHUYECKAsT

ciryxo0a. OyHKIMN CaHHUTapPHO-
SIUIEMUOTIOTHICCKUX LIEHTPOB (CoLD).
OTBETCTBEHHOCTh JFO/IEH, HapyIIAIOIINX

CAHUTAPHBIC HOPMbI O6H.[C)KI/ITI/I$I.

NPSIMOXOXKICHUEM, Pa3BUTHEM TOJIOBHOTO
00pa3oM KU3HHU.

MoO3ra, TpyaoM, COHOUAJIbHBIM

-YMeTh OmpeeNiaTh CTPOSHUE, XUMHUYECKHI COCTaB, JKU3HEIEATEIBHOCTD:
oOMeH BerecTB, GepMEeHTHI, OMOCHHTE3 B OMOJIOTHYECKOE OKUCIEHUE, POCT,
pa3BuTHE, BO30YIMMOCTS, JICIICHHC.

-3Hath TKaHHW JXMBOTHBIX M YEJIOBEKa: SIIUTCIMAIBHBIC, COCANMHUTCIBHEIC,
MBIIIICYHBIC, HCPBHA. CTpoeHHe HeﬁpOHaZ TCJI0, ACHAPUTDBI, aKCOH, CHHAIICHI.

-3HaTh YpOBHM oOpraHuszauuu opraHm3ma. OpraH M CHCTEMbl OpPraHOB.
HepBhas perymsiumsa. Yactm u OTHOenbl HEPBHOM cucTeMBbl. Peduiekc,
peduexTopHas ayra, npouecchl Bo30yKIeHHUsS U TOpMOXKeHUs. [ 'yMopanbHas
perynsuus. Ponb SHAOKPUHHBIX ’KeJIe3 U BbIpadaThIBAEMbIX UMU TOPMOHOB.

OK 02.  Omnopno-
JBUTATEIbHAs CHUCTEMA.

3HaueHne KOCTHO-MbIIIEUHOH cucteMbl. CKeJIeT,
CTpOEHHE, COCTaB U coenuHeHue kocrteil. O030p
CKelleTa TOJOBBI U TyJnoBuiia. CKeNeT MosCOB U
cBOOOAHBIX KOHewHocTel. [lepBas momomrs mpu
TpaBMax CKeJIeTa U MBIIIIII.

- VYmers Ompenenars Tumbl Mplmn, MX cTpoeHue U 3HadeHue. O030p
OCHOBHBIX MBIIII 4YeloBeka. /luHaMudeckas M craTuyeckas paboTa MBbIIILL.
DHepreTrKa MBIIIIEYHOTO COKpAIIEHUs. Peryssius MBIIIEYHBIX TBHKCHUH.

- YmMmers onpenensate Hapymenue npaBuinbHOM ocaHkW. [lnmockocromme.
Koppexuus. Pa3BuTne ONOpHO-ABUraTeIbHOM CHCTEMBI: pOJIb 3apsKy,
YPOKOB (PH3KYIBTYpHl M CHOpPTa B Pa3BUTHU OpraHu3Ma. | pEeHUPOBOYHBIN
7t deKT U crocoObl ero TOCTHIKEHUSI.

OK 03. KposeHocHas,
MUIIEBAPUTEIbHAS U
AbIXAaTCIIbHBIC CUCTEMBI

3HaueHne MBIXaTeJIbHON CHCTEMEI, €€ CBSI3b C
KPOBEHOCHOM CHUCTEMOM. BepxHue IpIXaTelibHbIE
nytu. [opranp — opran ronocoodpazoBaHusl.
Tpaxes, rnaBHble OpPOHXH, OpOHXHAIBHOE JIEPEBO,
anpBeosibl. Jlerkue. IlpucTeHOUHass W JIETOYHBIE

3HaveHHE MUIIY U €€ cocTaB. [IuieBsie MPOTyKThI U MUTATEIbHBIC BEIIECTBA.
Opransl nuiieBapeHus. I[lumieBapeHre B POTOBOM IMOJIOCTH, KEITYIKE H
kumeyHuke.  CTpoeHHME  OpraHoB  IHUINEBAPUTEIBLHOTO  TpakTa |
MUIIEBAPUTENBHBIX Kene3. Dopma u GyHKIUH 3y00B.




TUIEBPHI, TUIEBpaJIbHAs MONIOCTh. OOMEH Tra3oB B
JeTKUX W TKaHaX. JlpIxaTelbHbIE JIBMIKCHUS.
HepBHasg u rymopanbHas peryJsiliid JbIXaHUS.
bosiesnn opraHoB JbIXaHUA, UX TPEAYNPEKICHUE.
I'mruena  npixanuda. IlepBas momowmps  0Opu
MopakeHUH opraHoB JpixaHus. IloHstue o
KIIMHUYECKON M Ouosoruueckoi cmeprtu. Ilpuemst
HMCKYCCTBEHHOTO JbIXaHWSI W30 pTa B POT H
HEMPSMOr0 Maccaxa cep/ia.

[TumeBapuTenbHbIe PepMEHTHI POTOBOM MOJIOCTH U kenyka. [lepeBapuBanue
IUIIY B IBEHAUATUIIEPCTHOW KUIIKE ((PepMEHTHI MMOKETyJOUHON JKeNe3bl,
POJIb XKEJIYM B IULIEBApeHNH ). BecackiBaHue nuTaTenbHbIX BelecTB. CTpoeHue
1 QYHKIIUY TOHKOW U TOJICTOM KUIIKH. AnneHauKe. CUMIITOMBI alllieHUIUTA.
Perynsuus nuieBapeHust.

BHyTpeHnHss cpena: KpoBb, TKaHeBasl XKHJIKOCTb, JUM(a; MX KPyroBOPOT.
3Ha4yeHre KPOBU U €€ COCTaB: IUIa3Ma U KIETOYHbIE AIeMEHTHI. VX GpyHKuuu.
CBepTeIBAEMOCTb KPOBH.

Nmmynurer. Opranbl MMMYHHOM CHUCTEMbl. AHTUTE€Hbl W aHTHUTEIIA.
HNmmynHas peakuus. Kiietounslit 1 ryMopanbHbIil *UMMYHUTETHIL. Pabote! Jlyn
ITacrepa, 1.11. MeunukoBa. M300peTrenne BakuuH. JIedeOHBIC CHIBOPOTKH.
Knaccugpukanuss mmmynutera. TkaHeBas COBMECTHMOCTb M IepeIMBaHUE
kpou. I, II, III, IV rpynmel KpoBH — MpOSBIEHUE HACIEICTBEHHOIO
MMMYHUTETA. Pesyc-dakrop. Pesyc-koH(pmuKT KakK CIEACTBUE
MPUOOPETEHHOTO UMMYHHTETA.

Cepaue u cocyapl — opranbl kpoBooOpaieHus. CtpoeHue U QyHKIUM cepAaLa.
da3bl cepeyHOM 1eaTeNnbHOCTH. Maliblil 1 00J1b11I0M KPYT'H KpOBOOOpAILIEHUSI.
ApTtepun, Kanuuispbl, BeHbl. OyHKIMM BEHO3HBIX KianaHoB. OTTOK JIUMQBI.
@OyHkumu auM@poy3noB. JIBuKeHHe KpOBH MO cocynaM. J(aBieHne KpoBH Ha
cTeHKHu cocyaa. CKOpocTb KpOBOTOKA. MI3MepeHne apTeprallbHOTO JaBJICHNUS.
[lepepacnpenenenue KpoBM B opranu3Mme. Perynsamust paOoThl cepiamna
cocyZi0oB. ABTOMAaTH3M CEPAECYHON MBIIIBI. boJIe3HU cepAeuHO-COCYINCTON
CUCTEMBI U MX IpenynpexaeHue. Ilepas noMous npu KpOBOTEUEHHSIX.

OK 07. O0MeH
BEIIECTB ¥ SHEPTHH.

[IpeBparenust OeNKOB, KUPOB U  YIIEBOJOB.
O6meHHbIE IIPOLIECCHI B OpraHu3Me.
[TonroroBuTEeNbHAS W 3aKIIOYUTEIbHAS CTAIUU
obmena. OOMEH BEIIECTB W DHEPTHUU B KIIETKE:
TUTACTUYECKUN OOMEH M DHEpPreTHUecKuid OoOMeH.
DHepro3aTparsl YeJIOBEKa: OCHOBHOM W OOIIWA

oOMeH.  DHepreTuuyeckas  €MKOCTb  IHIIH.
OHepretudeckuii Oananc. OrmpeneneHrne HOPM
OUTaHHS

KagyecTBeHHBII cocTaB MUIIM. 3Haue€HUWE BUTAMHUHOB. [umo- u
runepsutamMmuio3sl A, Bl, C, D. BonopacTtBopruMble U >KMpOPAaCTBOPUMBIE
BUTaMMHbI. BUTaMHHBI M LlenW nMUTaHUs BUJA. ABUTAaMHHO3bI: A ("KypuHas
cienora"), Bl (6onesnp Oepu-6epu), C (umara), D (paxur). Hx
IPENYNPEXKACHNUE U JICUEHHE.




K 3.2-3.7

— NMPUMEHEHUE OCHOBHBIX  3aKOHOB
XUMUU JJI1 pelieHus 3ajad B 00Jsiactu
PO eCCHOHATTEHOM ESITCIIbHOCTH;

— HCIIOJIb30BaHKE CBOWCTB
OpPTaHUYECKUX BEIIECTB, JHUCHEPCHBIX U
KOJUIOUJHBIX CHUCTEM JJIs ONTHUMHU3ALUH
TEXHOJIOTUYECKOTO MPOLIecca;

— ONKMCAHUE YPaBHEHUSIMH XUMUIECKUX
peakiuii TpOIECChl, JeKalie B OCHOBE

MIPOU3BOCTBA POJOBOIHCTBEHHBIX
MPOIYKTOB;

— IIPOBEJICHHE pacyeToB 1o
XUMUYECKUM (opMmysiaM U ypaBHEHHUSIM
peakiuy;

— UCIOJIb30BaHUE nabopaTopHOI

MOCY/JIbl U 000PY/I0BaHUS;

— BBIOOp METOAA M XOAa XUMHUYECKOTO
aHanusa,

— 1oa00p peakTUBOB U aNmapaTyphl;

— IIPOBEICHUE KAUYECTBEHHBIX PEAKIINM
Ha HEOPraHWYeCKHE BEIIeCTBA W HOHBI,

OT/ICJIbHBIC KJIaCChI OpraHUYECKUX
COCIUHCHMI;

— BBINOJIHEHHE KOJIMYECTBEHHBIX
pacyueToB cocTaBa BEILIECTBA 1o
pe3ysbTaTaM U3MEPEHU;
coOroIeHre paBUI TEXHUKU

Oe3omacHoCcTH TIpu pabOTe B XUMUYECKOUN
nabopaTopuu

— OCHOBHBIE MOHATHS Y 3aKOHBI XUMMU;

— TCOPETUYECKUE OCHOBBI  OPraHUYECKOM,
KOJJIOUTHOM XMMUU;

— MNOHATHE XMMHUYECKOM KHHETHKH U KaTaju3a;

— KJIacCU(PUKAIIMI0O XUMUYECKUX PEaKIUid U 3aKOHOMEPHOCTH
WX MPOTEKAHWS;

—o0paTuMble ¥ HEOOpaTHMBIC XHMHYECCKHE PEaKIUH,
XUMHUYECKOC PaBHOBECHE, CMCIICHHE XUMHUYECKOTO PaBHOBECHS
0 ICCTBHUEM Pa3IMYHBIX (DaKTOPOB;

— OKHMCJIUTEIBLHO-BOCCTAHOBUTEILHBIE
HOHHOTO OOMEHA;

— THAPOJIA3 COJICH, TUCCOIMAIMIO DJICKTPOIHMTOB B BOIHBIX
pacTBOpax, MOHSITHE O CUIBHBIX M CJIA0BIX AIEKTPOJIUTAX;

— TeI10BOM 3(PHEeKT XUMUUECKUX PEaKIIMi, TCPMOXUMHYCCKHE
YpaBHCHHUS;

(hU3UYECKOH,

peakuuu, peakuuu

— XapaKTEepUCTUKH  PA3JIUYHBIX  KJIACCOB  OPTraHMYECKUX
BEIIECTB, BXOJSIIMX B COCTAaB ChIpbS MU TOTOBOW MHUIIEBOU
IPOAYKIINH,

— CBOICTBA pacTBOpPOB 17} KOJUIOMTHBIX CHUCTEM

BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA;

— JUCHEPCHBIE U KOJIJIOUIHBIE CUCTEMBI TUIIEBBIX IPOAYKTOB;

—PpOJib U XapaKTEPUCTUKU TOBEPXHOCTHBIX SIBIICHUW B
MPUPOAHBIX U TEXHOJIOTMYECKUX MPOLECCaX;

— OCHOBHBIE METOJIbl KJIACCUYECKOT0 KOJMYECTBEHHOTO U
(bU3UKO-XUMHUYECKOTO aHAIIN3a;

— Ha3HAUY€HHE W TpaBUJa MCIOJIB30BAaHUS J1IaOOPATOPHOTO
000pyIOBaHUS U anmapaTyphl;

— METO/Ibl U TEXHUKY BBITTOJTHEHHS] XUMUYECKUX aHAJU30B;
npyeMbl 0e301acHOM padOThl B XUMUYECKOH J1ab0opaTopuu







2. CTpyKTypa M coaepxkaHue NPporpaMmMbl 0011e00pa3oBaTeIbHOI

AUCIHUILIHHDBI
2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

Tematnueckuii rian

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 108
B T.4.

OcHoBHOe coiep:KkaHue 12
BT. 4.

TEOpEeTUIEeCKoe 00ydeHNe 50
PAKTUYECKUE 3aHSTUS 20
nabopaTOPHBIE 3aHATHS 20
CamocrosiTesibHbIE pad0THI 36
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHUe (ColepiKaHue 4
MPUKJIAJTHOT0 MOYJIfA)

BT. U.:

TeopeTudecKoe o0ydeHne 2
NPAaKTUYECKUE 3aHATHS 2
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TemaTudeckoe IJIAHHUPOBAHHUE 110 YacaM

Ne Ha3zanue paznena M3 Hux
/1 YPOKOB /p II/p
1. OO6mumii 0030p. Opranusm 10 0 1
YEJIOBEKA.
2. OnopHo-aBUTaTEIbHAS] CUCTEMA. 9 0 5
3. KpoBeHocHas 9 0 3
cucremMa.BHyTpeHHs s cpena
OpraHu3Ma.
4, JlpIxaTenpHas cucTema. 7 0 2
5. ITumeBapuTenbHas cucTema. 7 1 0
6. OOMEH BEIICCTB U SHECPTHH. 5 0 1
7. MoueBbLaenuTeIbHAs CUCTEMA. 4 0 0
8. Koxa. 3 0 0
9. OHIOKpUHHAs U HEpBHas 5 0 3
CHCTEMBI.
10. Opranbl 9yBCTB. AHAJIM3ATOPBI. 6 0 3
11. IToBeneHKe 4YenoBeKa U BBICIIAS 6 0 2
HEpBHAS JCSATEILHOCTb.
12. ITonoBas CHUCTEMa. 6 0 0
NHnuBuayanpHOE pa3BUTHE
OopraHu3mMa.
HUTOI'O 72 0 20
HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), OGLeM YACOR DopMupyemMbie
Ppa3sac/ioB H TEM ﬂaﬁOpaTOprle U NMPAKTHYECCKUEC 3AaHATUSA, HpPlKJ]aZ]HOﬁ MOAYyJb KOMIIETCHIIUU
1 2 3 4
OcHOBHOE cojiepKaHue 64
Pazgesn 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE cogepKaHue 4 OK 01
Ctpoenue, Teopernyeckoe o0yueHue 2
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XUMHYECKHI CoBpeMeHHast MOENb CTPOEHUA KIETKH. OCHOBHbBIC YAaCTH KJIETKU. DYHKIIUM OPTraHOUOB.
COCTaB U [Tonsitue «pepmenT». Paznuuare nmpoiecc pocra v Mporece pa3BUTHIL. 5
XKHU3HeneATeIbHOC |OMUCHIBATh MPOLECC NEJICHHSI KIICTKH.
Th KJICTKH. Co0uro1aTh IpaBmiia padoThl B KabMHETE, 00panieHus ¢ 1ab0paTOPHBIM 000PYTIOBAHUEM.

IlpakTHYeckne 3aHATHA 2

Pemenue 3a1anuii Ha UCIIOIB30BAHUE OMOJIOTUIECKON CUMBOJIUKH. 5
Tema 1.2. OcHoBHOe coJepKaHue 2 OK 01
Tkann IIpakTHyeckue 3aHATHS 2 OK 02
OpraHusmMa TOHSITHSL: «TKAHbY, «CHHAIICY, «HEHPOTIIH.
yesoBeka. Jlabop
aTopHast paboTa | 1yr; i RyTEI TKAHEH TTO3BOHOYHBIX JKUBOTHBIX.
Ne 2
«KiteTku u TKaHu = 2

pa3HbIe BUJIbI U THITHI TKAHEH.
o
MHUKPOCKOIIOM» | ocobenHoCTH TKaHe# pasubix Tumnos. CoOmronars mpasuia obpamienus ¢ Mukpockonom. CoOaronars

npaBuia paboThl B KaOMHETE, 00OpalleHHsl ¢ JIAOOPATOPHBIM 000PYIOBAaHUEM
Pa3nen 2. Xumnueckue peakiuu 10
Tema 2.1. OcHOBHOe co/iep:KaHue 4 OK 01
O06o06ueHne Teopernyeckoe 00yueHune 2
3HaHUH IO TEME:
«O0mwmit 0630p .

MECTO YeJIOBEeKa B KUBOW MPUPOJIE.
opraHusmMa PHPOA

MIPOIIECCHI, TIPOUCXOISIINE
YeJI0BEKay pon » TP AT 2

B KJICTKE.

IIpakTH4eckue 3aHATHSA 2

2

Tema 2.2. OcHoBHOE coaepKkaHue 4 OK 01
Ctpoenue, COCTaB | Teopernyeckoe oGydyenie 2 OK 04
U THIIBI
T — YacTH CKeJleTa. 5

OnuceiBaTh QYHKINHU CKENETa.
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KOCTEH. OmnuceIBaTh CTPOCHHUE TPYOUATHIX KOCTEH U

CTPOEHHE CyCTaBa.

PackpbiBaTh 3HaU€HUE HAIKOCTHUIIBL, XpAIIIa,

CYCTaBHOM CyMKH, 'y04aToro BeIecTBa, KOCTHO - MO3TOBOM MOJIOCTH, XKENTOTO KOCTHOTO MO3Ta.

OOBACHATH 3HAUEHUE COCTABHBIX KOMIIOHEHTOB KOCTHOM TKaHH.

Cobnroate nmpaBuiia paboTsl B KaOUHETE,

JlaGopaTopHble 3aHATHS 2

JlaGopaTtopHnast pabora 2
KonTpoibHasn
paGora 1 CrpoeHne BemecTBa 1 XMMAYECKHE PEAKLIUHU B IPOLIECCE KU3HEEATEILHOCTH YKIOBEKa 2
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BelleCTB 16
Tema 3.1. OcHOBHOe cojJiep:KaHue 4 OK 01
Knaccudukamus, | Teopernueckoe o0yueHue 2 OK 02
HOMEHKJIaTypa 1 K 3.3
CTpOCHHE Knaccudukanus neopranmdeckux BemecTB. [IpocTeie U cioxHble BemiecTBa. OCHOBHBIE KIIACCHI
HEOPraHWYeCKHX |CIOMKHBIX BELIECTB (OKCUIbI, TUIPOKCHIBI, KUCIOTHI, CONM). B3anMOCBA3b HEOPraHWYECKHX BELIECTB.
BEIIECTB ArperaTHble cOCTOsSIHUS BellecTBa. Kpucraminueckue u amopHbIe BeliecTBa. TUIBI KPUCTATUIMYECKUX 9

pemieTok (aToMHasi, MOJIEKYJsipHAsi, WOHHAs, MeTa/uInyeckas). 3aBUCHUMOCTh (PU3UYECKHX CBOWCTB

BEIIIECTBA OT TUMA KPUCTATLUTUYECKON PEHIETKH. 3aBUCUMOCTh XMMHYECKON aKTHBHOCTH BEIIECTB OT BUA

XUMHUYECKOW CBS3M U THUIA KPUCTALUTNICCKON pemeTkd. [IprauHbl MHOTOOOpA3Hs BEIIECTB

IIpakTuyeckue 3aHATHS 2

Homenknatypa HeOpraHMueCcKrX BEIIEeCTB: HA3BaHHE BEIIECTBA UCXO/IS U3 UX XUMUYECKOU (HOpMYITbI

WJIH COCTABIICHUE XUMHUYCCKOW (POPMYITBI UCXO/IS M3 Ha3BAHUS BEIIECTBA MO MEXTYHAPOTHOU

(MIOITAK) win TpuBHalIbHOM HOMEHKJIATYpe.

Pemenre mnpakTHYecKUX 3aJaHUN MO KJIacCH(HUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyriam

HEOPraHMYECKUX BEIIECTB PA3NUYHBIX KJIaccOB (yrapHbIM Ta3, YIJIEKUCIBIM Ta3, aMMHaK, raiieHas 2

W3BECTh, HETaIlleHas! N3BECTh, ITUThEBAs COA U JPYTHX): HA3BIBATh U COCTABIIATH (DOPMYIIBI XUMUYESCKUX

BEIIIECTB, OMPEENATh MPUHAIEKHOCTH K KJIaccy.

Hcrounnku xumudeckoi nHpopmaiuu (CpeacTB MaccoBoi nHdopmaruu, cetb IHTEpHET U npyrue).

[Torck nHpOpPMAIMK 110 HA3BAHUSM, HICHTU(HUKATOpaM, CTPYKTYPHBIM (hopmyram
Tema 3.2. ®uzuko-| OCHOBHOE COfAepKAHME 8 OK 01
XUMHUYECKHE Teopernueckoe o0yueHne 6
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CBOWCTBA Mertambl. O0mue pusznyeckne U XUMHUYECKHE CBOWMCTBA MeTauioB. CrocoObl MoMy4yeHus. 3HAUYCHHE OK 02
HCOPraHMYCCKUX  |MeTayuloB M HEMETAJUIOB B IPUPOAE M JKU3HEIAEATEIBHOCTH YelIoBeKa M opraHu3MoB. Kopposus 2 I1K3.3
BCILIECTB METaJUIOB: BUABI KOPPO3HH, CIIOCOOBI 3AIIUTH METAJUIOB OT KOPPO3UHU

Hemeramner. OOmme ¢u3ndeckne W XUMHYECKHE CBOMCTBA HEMETAUIOB. THUMHYHBIE CBOHCTBA

HeMerauioB [V— VII rpynm. Kiaccudukanust 1 HoMeHKIaTypa coeIMHEHUH HeMeTauioB. KpyroBopoTsr 2

OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XYMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIeCTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COEIUHEHU, 2

BBICHIMX OKCHJIOB U THAPOKCHJIOB

IlpakTHYeckne 3aHATHA 2

CocraBieHre ypaBHEHMM XMMMUYECKHX PEAKIUI C ydyacTHEM IPOCTBIX M CIIOKHBIX HEOPTaHWYECKUX

BEIIECTB: METAUIOB W HEMETAJUIOB; OKCHUIOB METAJIOB, HEMETaNIOB U aM(pOTEPHBIX DJIEMEHTOB;

HEOPTraHMYECKUX KHUCIOT, OCHOBAaHMW © aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTEePU3YIOLIKUX UX CBOKCTBA. 2

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM HAa CBOMCTBA, COCTaB, IOJIYYEHUE U

0e30MacHOe HCIOJIb30BaHHWE BAKHEUIINX HEOPraHMYEeCKHX BEIIECTB B OBITY W MPAKTUYECKOM

JIESITEJIbHOCTH YEJIOBEKA
Tema 3.3. OCHOBHOe co/Iep:KaHue 2 OK 01
Unentudukarms | JlaGopaTopHble 3aHATHS 2 OK 02
HEOPTaHUHUCCKUX | [TaGopaTopHas pabora «neHTHpUKAINSA HEOPTAHUYECKHX BELIECTBY. OK 04
BCIICCTB Pemienre SKCIEPUMEHTANIBHBIX 3a7ad 110 XMMHYECKMM CBOMCTBAM METAUIOB M HEMETAILIOB, IO

Pacro3HABAHMIO U MTOJIyYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJUIOB. 9

Nnentuduxanus HEOPraHWYECKUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KadeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUI-

AQHUOHBI, Ha KATHOH aMMOHUSI
KonTpouabnas .

CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pabora 2
Pa3nea 4. CTpoeHue 1 CBOMCTBA OPraHUYeCKUX BellecTB 24
Tema 4.1. OcHoBHOE coepKaHue 4 OK 01
Knaccupukamus, | Teopernueckoe obyueHue 2 K 3.3
CTPOCHHE H [losiBneHne u pa3BUTHE OPraHUYECKONW XUMUH Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto n
HOMCHKJIaTypa 3HA4YCHUE OPTaHUYECKOU XUMUHU B CUCTEME €CTECTBEHHBIX HayK.
OpraHH4eCKUX XUMHYECKOE CTPOCHUE KaK MOPSJAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIaCHO WX BAJIEHTHOCTH. 5
BEIICCTB OcHOBHBIE NOJIOKEHHSI TEOPUH XMMHUYECKOTO CTPOEHUsl OopraHmdeckux coeauHeHunii A.M. bytieposa.

VYriepoaHslid CKeJIET OPraHUYECKON MOJIEKYJbl. 3aBHCUMOCTh CBOWCTB BEIIECTB OT XHWMHYECKOTO
cTpoeHust MoJiekyJ. M3omepust 1 u30Mephl.
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[Tonstue o d¢yHkuuoHanpbHOM rpymme. Pamukan. IlpuHnmmel kimaccudUKaud — OpraHUYeCKUX
coeuHeHU. MexyHapoiHass HOMEHKJIaTypa U IPUHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COETUHEHUI.
[Tonsitre 00 a30TCoONEpKAIINX COSAMHEHUIX, OMOJIOTMUYEeCKH aKTUBHBIX BellleCTBaX (yrjeBoAax, KUpax,
OeJIKax U JIp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

Homenknatypa OpraHM4YecKHX COEIUHEHHUI OTAENBHBIX KIIacCOB (HACBHINICHHBIC, HEHACHIIICHHBIC U
apOMaTUYECKHUEe YTJIEBOJIOPOJIbI, CIIUPTHI, (DEHOJNBI, allbACTHAbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJNHBIX U COKPALICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHWYECKUX BEINECTB OTACIBHBIX
KJIACCOB, HWCIOJB3ysl WX HA3BaHUS IO CHCTEMAaTHYeCKOW M TPHBHAJIBHONH HOMEHKIJIAType (ITHUJICH,
areTwiieH, rmnepuH, ¢eHon, Qopmanbaerna, ykcycHas KHCIOTa, TIMIUH). PacueTsl mpocteiimieit
(bopMyJIbl OPraHu4eCcKO MOJIEKYJIbl, HCXO/IsI U3 3JIEMEHTHOI0 cocTana (B %)

Tema 4.2.
CaolicTBa
OpraHUYEeCKUX
COCIMHEHNH

OcHOBHOe coiep:KkaHue

12

TeopeaneCKoe oﬁyqelme

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCIAMHEHUN OTIENbHBIX KJIaccoB (OCOOCHHOCTH
KJIaCCU(UKAIMU ¥ HOMCHKJIATYPHI BHYTPH KJIacca; TOMOJIOTHYCCKUH psii 1 o01mast popmyra; n3oMepus;
buznyecKkre CBOMCTBA; XUMHUYECKHE CBONCTBA; CIIOCOOBI MOTYUYCHHS]):

— IpeAeTbHbIE YIVIEBOAOPOb! (aJIKaHbl M LUKJIOAIKaHbl). ['OopeHre MeTaHa Kak OJUH U3 OCHOBHBIX
UCTOYHUKOB TeIJIa B IPOMBIIIICHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKIECHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpezienbHble (AIKeHbI, aTKUHBI M QJIKaJUeHbI) K apOMaTHYeCKHe yIrieBo1opobl. ['opeHune aneTuneHa
KAK MCTOYHHK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JUUIsl CBAPKH U PE3KU METAJIIOB

— KUCJIOPOJCOJEpIKaIINe COeTUHEHUS (CIUPTHI U (PEHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbJIETH bl U
KETOHBI, JKUpbI, yriaeBoibl). [IpakTHueckoe MNpUMEHEHHE STWIEHIJMKONSA, TJIMLIEpHUHa, (¢eHona.
[Ipumenenue QopManpaeruaa, ameTtaabIeruaa, YKCYCHOW KHCIOTHl. Mplla Kak COJM  BBICHINX
KapOOHOBBIX KHCJIOT. MoOIoIIIKe CBONCTBA MbljIa

— a30TcojiepKalliue COeAMHEHHs (AMUHBI 1 aMMHOKUCIIOTHI, O€JIKH ). BhICOKOMOJIEKYIsIpHbIE COeTMHEHUS
(cuHTeTHYEeCKME M OMOJOrMYEeCKH-aKTHBHBIE). MoHOMEp, MOJUMEp, CTPYKTYpPHOE  3BEHO.
[Tonumepu3aryst STUIIEHa KaK OCHOBHOE HAIlPaBJIEHUE €r0 MCIIO0JIb30BaHMSL.

I'eHeTnyecKas CBsI3b MEXAY KJIacCaMHM OPraHU4YECKUX COETMHEHUI

[MpakTnyeckue 3aHATHS

CBolicTBa OpraHMYeCKHX COEIMHEHUN OTAENbHBIX KJIAcCOB (TpUBHAIbHAs U MEXIyHapoaHas
HOMEHKJIaTypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHHUS): TpeAeabHbIe (AIKaHbl U UKJIOAIKAHBbI),
HenpeeNbHbIe (aJKEHBI, aJIKUHBI U aJIKaIMeHbl) 1 apOMAaTUYECKUE YTJIEBOAOPObI, COUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, aJIbAETH/IbI U KETOHBI, aMUHBI 1 AaMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
coeMHEHHs. 3aJaHMsl Ha COCTaBJICHHE YPABHEHHM XMMHUYECKHX PEAKIUM ¢ ydyacTHEM OpPraHMYeCKHUX
BEILECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHUS

OK 01
OK 02
OK 04
IIK 3.3
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CocraBrneHue cxXeM peakuuii (B TOM 4YHCIE€ TIO TMPEIIOKEHHBIM IIETIOYKaM IPEBPAICHHM ),
XapaKTepU3YIOMINUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTACIBHBIX KIaCCOB, CIIOCOOBI MX
MOJlyYeHUsT U Ha3BaHUE OPraHUYEeCKUX COEAMHEHHUH 10 TPUBHAIBHON WM MEXIYyHApPOIHOM

CUCTEMATUYECKON HOMEHKJIATYpE. 2
Pemennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOWCTBA OpraHUYECKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB
JlaGoparopHasi pabora 5
JlaGopaTtopHnas pabota “IIpeBpaleHus OpraHiYeCKuX BEIIESCTB ITPH HArpEeBaHUH".
[TosrydyeHue sTUIIEHA U U3yYEHUE €ro CBOMCTB. MoiearpoBaHue MOJIEKYJI U XMMUUYECKUX IIPEBPALCHUM 2
Ha MpUMepe dTaHa, STUJICHA, alleTUJIeHa U Jp.
Tema 4.3. OcHoBHOe coJiep:kaHue 6 OK 01
Wpentudukanus | Teopernueckoe 00yuenue 4 OK 02
OPTaHHHeCKHX buooprannueckue coenuHenus. I[IpumeHnenume u Ouonoruyeckas poib YriieBoAoB. OkucieHue OK 04
BCIECTB, UX YIJIEBOAOB — WCTOYHUK DSHEPrHHM JKUBBIX OpraHm3MoB. OOjacTh TpPUMEHEHHS aMHUHOKHCIIOT. 2 IIK 3.3
sHatelie u [IpeBparenus 6enKoB NuIIy B opranu3Me. buonornueckue pynkuuu 6enkoB. buonornueckue GyHKIIH
ngMer Hie B XKUpoB. PoJib oprannyeckoil XMMUHU B peLIEHUH NPo0sIeM MULIEBOH 6€300aCHOCTH
HI};I;;;:IHI;ITBCHHOﬁ Ponbp oprannueckoil XuMuUM B pPEIIEHUU NPOOJIEM SHEPreTH4YecKoid O€30MacHOCTH, B Pa3BUTUU
eATENBHOCTH MeIULMHBL, CO3JaHAH HOBbIX MaTEPHANIOB, HOBBIX HCTOYHUKOB SHEPrHH (anbTepHATUBHBIE HCTOYHHUKH
JelToBeKa sHeprum). OnacHOCTh BO3AEMCTBHSI HA )KUBbIE OPIraHU3Mbl OPTaHUUYECKUX BEILIECTB OTJEIbHBIX KJIACCOB 2
(YyrineBoJopozbl, CHUPTHL, (EHOJNbI, XJIOPOPraHUYECKUE IPOU3BOJAHBIC, aJbAETHIBI U 1p.), CMBICI
1IO0Ka3aTessi IPeAeSIbHO TOMYCTUMONW KOHIEHTPAuU
JlabopaTopHble 3aHATHUSI 2
JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COeAMHEHUHN OT/IeNbHbIX KIacCOB”
Nnentuduxanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMeEpPE allbJeru0B, Kpaxmasia,
YKCYCHOW KUCIIOTBI, O€JIKOB | T.I1.) C UCHOJIB30BAHUEM UX (PU3MKO-XMMHUYECKHX CBOMCTB U XapaKTEPHBIX
KadecTBeHHbIX  peakuuid.  JleHatypauus  Oenka  mnpu  HarpeBaHuu.  L[BeTHble — peakuuu 2
0enkoB.BO3HUKHOBEHHE aHATUTHYECKOIO CHUTHalda C TOYKU 3pPEHUS XHMUYECKHUX IPOLECCOB MpH
NPOTEKAaHUN KAUeCTBEHHOMN peakIiy, MO3BOJISAIOIIEH HISHTU(PUIMPOBATH MPEI0KEHHBIE OPraHUYECKHe
BEIIECTBA
Konrpoasnas CrTpyKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB 2
padora 3 PYKTYP p Hl
Pa3pea 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX PeaKuui 4
CxopocTh OcHoOBHOe coep:kaHue 4 OK 01
XUMHYECKHUX OK 02
Teopernueckoe o0yueHue 2
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peaxuuii. CKOpOCTh peakIifH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHUPOABI PEATHPYIONMIUX BEIIECTB, K 3.3
XHUMHUUYECKOE KOHILICHTpaLuu pearupyromux BEILECTB, TEeMIIepaTypbl 151 IIJIOLA U pEaKLIMOHHON
paBHOBecue 10BepXHOCTH. TerIoBhIedHEKTHI XUMUYECKHX PEAKIMH. DK30-U SHIOTCPMUUCCKHE, PEAKIHH.
OO6paTuMOCTh peakiyii. XMuMHUECKOE PAaBHOBECHE M €T0 CMELICHUE MO ACWCTBUEM PA3IHUHBIX (PaKTOPOB
(KOHLICHTpAIMSl PEarcHTOB WJIM NPOJAYKTOB pEaKIMH, JaBJICHUE, TEMIepaTypa) MIJs CO3JaHus
ONTHUMAJIbHBIX YCIOBUN POTEKaHUs XuMuyecKux npoueccos. IIpunnun Jle [lartense
IIpakTnyeckue 3aHATHS OK 01
Penienne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha aHaiu3 (AKTOPOB, BIUSIONIMX HAa H3MCHCHHE OK 02
CKOPOCTH XMMHUYECKOM PEaKILIUH, B T.4. C IO3ULUI SKOJIOTUYECKH 1eJIecO00pPa3HOro MOBEACHUS B OBITY U IIK 3.3
TPYJOBOM JEITEILHOCTH B LIEJISIX COXPAHEHHsI CBOCTO 3I0POBbsI U OKPYIKAOLICH IPUPOJHOM CPEJIbL.
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha npumeHeHue npuHnuna Jle-Illarense s
HAXOXKACHHS HANpPABJICHHUS CMCIICHHS DPABHOBECHS XUMUYECKOH peakuuu H aHaiu3 (HaKToOpoB,
BJIMAIOIIMX HA CMCIICHUEC XUMHUYCCKOTI'O PAaBHOBCCH A
Pa3neu 6. PacTtBopsI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
CtpoeHue, Teopernyeckoe odyueHne OK 02
COCTaB M THIIBL | HaspiBaTh 4acTH CKEJIETA. OK 07
COCAUHCHHA OmnuceiBaTh QyHKIIMU CKEJCTA. IK 3.3
KOCTCH. OmnuceIBaTh CTPOEHUE TPYOUATHIX KOCTEH M
JlabopatopHnasi |.rpoenue cycrasa.
pabora Ne PackpbIBaTh 3HAYCHHME HAJAKOCTHHIIBI, XPAIIIA,
3 «CTp?eHHe CYCTaBHOM CyMKH, I'yOUaTOTrO BEIECTBA, KOCTHO - MO3TOBOM MOJIOCTH, )KEITOrO KOCTHOTO
KOCTHOM MO3T4.
TKaH. OOBACHITH 3HAYCHUE COCTABHBIX KOMIIOHEHTOB KOCTHOM TKaHH.
Cobumronarhb npaBuia padoThl B KaOMHETE, 00palleHus ¢ JabopaTOpHBIM 000PYJOBAHUEM.
Ckener OCHOBHOE Cofiep/KaHHe OK 01
KOHEYHOCTEU. |JIaGopaTopHbIe 3aHATHS OK 02
Crpoenue, OK 04
COCTAB I THIILI HasbiBaTh yactu ckesera. K 3.3
OnuceiBaTh (YHKIIUU CKEJIETA.
COCIMHEHUSA .
KOCTEIL OnuceIBaTh CTPOCHUE TPYyOUATHIX KOCTEH U
JlaGopatopuas CTPOCHHE CyCTaBa.
paGora Ne PackpbIBaTh 3HaUYE€HUE HAJIKOCTHHUIIBI, XPAILLA,
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3 «CTtpoenue
KOCTHOM
TKAHW.

CYCTaBHOU CyMKH, Ty04YaTOro BEIIECTBA, KOCTHO - MO3TOBOM MOJIOCTH, KEITOTO KOCTHOTO
Mo3ra.

OOBICHATH 3HAYEHNE COCTABHBIX KOMIIOHEHTOB KOCTHOM TKaHHU.

CoOuronath npaBuiia padoThl B KAOMHETE, 00paIeHus ¢ Ta0OpaTOPHBIM 000PYAOBaHUEM.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)

Pa3nen 7. Xumusi B ObITY U IIPOM3BOACTBEHHOI JIeATETLHOCTH YeJ0BeKa 4 OK 01
O6006meHNe OCHOBHOE COfiep/KAHHE 4 OK 02
TeMe: «ONOpHO- |Teopernyeckoe oGyueHne 2 OK 04
ABUTATCIIbHAA XapakTepu3oBaTh OCOOCHHOCTU CTPOEHUS OK 07
cucremay. OMOPHO-JBUTaTEIBHON CUCTEMBI B CBSI3U C BBINOJIHAEMBIMU (DYHKIIMSIMU 2 HK 3.3

HpaKaneCRne 3aHATUA

Ilouck m aHamu3 KelcoB O INPUMCHCHHUU XHUMHWYCCKUX BCHICCTB U TEXHOJIOTHH C Y4€TOM 6y,[[y1l[efl

npoecCHOHANIBHOM ~ NEATENbHOCTH [0  TEMaM:  Ba)KHEWIIME  CTPOMTENbHBIE  MaTepHallbl,

KOHCTPYKIIMOHHBIC MAaTCpHaJibl, KpPaACKH, CTCKJIO, KCpaMHUKa, MaTCpuajibl MAJId OJICKTPOHHUKH, )

HaHOMATCpUuaJibl, TCKCTHUJIbHBIC BOJIOKHA, MHCTOYHUKU OHCPIrUH, OPraHu4YCCKUC HW MHUHCPAJIbHBIC

y'I[O6peHI/I}I, JICKApCTBCHHLIC BCIICCTBA, OBITOBAST XUMHUS.

3amura:lIpencrapienne pe3yabTaTOB pelieHns KeicoB B hopMe MUHH-IO0KIIAA C Ipe3eHTaIuen

IIpomeskyTOoUHAs aTTecTALMS MO AMCHUILIMHE (3a4eT) 2

Bcero 108
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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
MIPOCTHIX M CJIOKHBIX BEIICCTB W/WJIH KOJICKIIMH ITOJIMMEPOB; KOJIICKIIHS TOPHBIX TIOPOT U
MUHEpasoB, Tabimuma MenzaeneeBa, ydeOHbIe (GrIbMBI, MHQPPOBBIE 00pa30BaTEIHHBIC
pecypchl.

TexHuveckue cpeacTBa 00y4eHUsA: KOMIIBIOTED C YCTPONCTBAMU BOCIIPOU3BEICHHUS
3ByKa, NPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKpPaHOM, MYJIbTUMEIHIHAs J10CKa, yKa3Ka-
IIPE3EHTEP IS IPE3CHTALUMI.

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,
MUHIEThI, QUILTPhl OyMa)kHbIC, BaTa, Mapjs, 4YacoOBbIE CTEKJIa, DJJICKTPOIUIUTKH,
Ja00paTOPHBIE MITATUBBI, CTUPTOBBIC TOPETKU, CITUYKH, TPUOOP JIJIs1 MOJTyYEHUs Ta30B (Uiu
poOupKa ¢ ra300TBOAHON TPYyOKOI), AepKaTeNH Ji1 MPOOUPOK, CKISHKU VISl XpaHCHUS
PEAKTUBOB, pa3faTO4YHbIC JIOTKH; Xxumuuyeckue ctakanbl (50, 100 u 200 mu); mmarenw;
MUHIIETHI; TUTEJIbHBIC IIHUIIIBI; CEKYHIOMEPHI (TaiiMephl), MepHbIe mpooupku (Ha 10—-20 M)
U MepHbie KoiObI (25, 50, 100 u 200 M), BoasiHast OaHs (UJIM TEPMOCTAT), CTCKJISTHHBIC
MaJ04YKK; KOHUYECKHe KoJIobl 11t TuTpoBanus (50 u 100 mit); ”HAMKATOPHBIE MOTOCKH IS
onpeneneHuss pH u cranmapTHas WHAMKATOPHAS IIKala; YHUBEPCAIbHBIA HHIMKATOP;
nunetku Ha 1, 10, 50 mu (unu mo3aropsl Ha 1, 5 u 10 M), OrOpeTKu JJIs1 TUTPOBAHUS,
meauimHckue mmpuilbl Ha 100—150 mut, mabopaTopHbie W/Uiu aHATUTUYECKHE Bechl, pH-
METPbI, CYIIUIIBHBIN 1IKad, 1 JIp. JabopatopHoe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

OCHOBHBIE€ HCTOYHUKH:

Xumus. 10 knacc : yenyonenuwiil ypoeens : yueonux / B.B.Epemun, H.E.Ky3vmenxo, B.U. Tepenun u
op. ; noo peo. B.B.Jlynuna. - 10-e u30., cmepeomun. -Mockea : IIpoceewenue, 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.JIynuna. - 9-e uzo., cmepeomun. -Mocksa : I[Ipoceewenue, 2022. - 478 c. - ISBN
978-5-09-087940-8.

JlononHUTEIbHBIE HCTOYHUKH:

[Nabpuensn, O.C. buonorus [Tekct]: Kuura nis mpenopaBatens : METOIMYECKOE
noco6ue 1yt HITO u CITO /O.C.I'abpuensn, I'.I'.JIsicoBa. - M. : Akanemus, 2012. - 336 c.

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



npoduis [ Tekct]: yaueonuk ais CI1O u HITO / O.C.I'abpuenss, .I'.OctpoymoB. - 4-¢ u3n.,
crepeotu. - M.: Akanemus, 2012. - 256 c. : u.

[Mabpuansin, O.C. buonoruss [Tekcr]: yueOnuxk s 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 ansa 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 XUMHUH,
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,
uccaenoBannii. Pe3ynbraTtel 00ydeHHsI OMpenesissoT, YTo 00ydJaronuecs AOJKHBI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPILICHUN U3YUYEHUS TUCIUIUINHBL.

Jnst  dbopmupoBaHMs, KOHTPOJS U OLEHKH PE3yJbTaTOB OCBOCHUS YyueOHOM
JTUCIUIUIMHBI UCIIOJIb3YETCS CUCTEMA OLICHOYHBIX MEPOIPUSATUH, MPEACTABIISAIONAs co00i
KOMIUJIEKC Y4Y€OHBIX MEpPONPUSITHI, COTJaCOBAaHHBIX C pe3ylbTaTaMu OOYyYEeHHS U

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



