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Pabouass mporpamma oOmieoOpazoBarenpHoOM —aucuumumHel  OJ[.12  Xumus 10
cnermanbHocTH  53.02.03 MHCTpyMEHTaIbHOE WCIOTHUTENHCTBO (MO BHAY: HWHCTPYMEHTHI
HApOJHOTO OpKecTpa) pa3paboTaHa B COOTBETCTBUH ¢ DenepalbHbIM TOCYIAPCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHAAPTOM CpEAHEro o01ero o0pa3oBaHUs, YTBEPXKIEHHOTO IPUKA30M
Muno6puayku PO Ne 413 ot 17.05.2012 r. (B pen. [Ipukazos Muno6puayku P® ot 29.12.2014 N
1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613, Munanpocsemienus PO ot 24.09.2020 N 519,
or 11.12.2020 N 712, or 12.08.2022 N 732, or 27.12.2023 N 1028), ¢ ®DenepaibHbIM
roCy/1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CpEIHEro mpodeccuoHalIbHOTO 00pa30BaHU
no cnenuanbHocTH 53.02.03 MHcTpyMeHTaJlbHOE HCHOJIHUTENBCTBO (IO BUIY: MHCTPYMEHTHI
HApPOJHOTO OPKECTpa) , YTBEPKACHHOTO MPHUKa30M MuUHHCTEpCTBa 00pa3oBaHus U Hayku P®D ot
27 oxts10pst 2014 r. N 1390 (c u3meneHussMu 1 nononHeHussMu ot: 17 mast 2021 r., 3 urons 2024
r.), MOPUMEpPHON mporpammbl 00I11€00pa30BaTENbHON YU€OHOW JUCHUIUIMHBI «XHUMHUS» JUIS
npodeccnoHanbHBIX 00pa3zoBaTenbHbIX opranuzanuii (PI'BOY 1O UPIIO, yrB. Ha 3acenanuu
CoBeta 1O OLEHKE CoOAepKaHMS M  KadecTBa IMPUMEPHBIX  pabouyux  Mporpamm
0011e00pa3oBaTenbHOr0 U colmanbHO-rymMmanuTapuoro mukioB CIIO, mporokom Ne6/2025 ot
«18» ampenst 2025 roxa.)

Pazpabotunk: 'AIIOY HCO «HoBocubupckuii 0671acTHOM KOJJIEIK KYIBTYPhI U ICKYCCTBY

[IpenonaBatens: XKabunnera 1.H.

PaGouas nporpamma:
oOcCyKJieHa U PEKOMEH/I0BaHa K YTBEPIKJICHUIO PElICHHEM ITUKIOBON komuccuu 9 utons 2025 r.,

potokod Ne 5
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJILHOM JUCHUIIJINHBI

1.1. Mecro 00meoOpa3oBaTe/ibHON IUCUMIUIMHBI B CTPYKTYpe OCHOBHOM
npogdeccuoHaIbLHOM 00pa30BaTEIbHOI MPOTPAMMBI

VYuebHas mnporpamma oOireoOpazoBarenbHor gucuuiuinabl O/ 12 Xumus
ABJISIETCSI 4acThi0 00I111€00pa30BaTEeIbHOTO IMKJIAa OCHOBHOM MPOQecCHOHAIBHON
o0pa3oBaTenbHON MporpamMmbl (MMPOrpaMMbl MOJATOTOBKHU CIELUATUCTOB CPEIHETO
3BE€HA) MO0 CIEIHAIBLHOCTH cpelHero npodeccuoHanbHoro odpazoBanus 53.02.03
NHcTpyMeHTaIbHOE  UCHOJHUTENBCTBO (TI0O  BHUJAY: HHCTPYMEHTBHI HApOJHOTO
opkecTpa) (yriryOJIeHHas OJrOTOBKA).

Y4yeOnast mporpamMma 0O0IIEOOPa30BATENHHON  JUCHUIIIMHBI  « XHAMHS»
obecnieunBaeT popMupoBaHue MPOPECCUOHATIBHBIX U OOIIUX KOMIETEHIIUM 110 BCEM
BugaM pearenbHoctd PI'OC mno cnenmanbHocTH 53.02.03 HMHCTpyMeEHTanbHOE
UCTIOJTHUTENBCTBO (IO BHJY: MHCTPYMEHTHI HApOJHOTO OpkecTpa) (yriryOjcHHas
MOJITOTOBKA).

Oco0oe 3HaueHHEe TUCHUILIMHA UMeeT npu popmupoBanuu u pazsutuu OK
1,0K2,0K 4, 0K 7,IIK 1.2.

1.2. llean, 321244 ¥ IVIAHUPYeMble Pe3yJibTaThl

Heapb o6meobpazoBareabHON JUCHMILUIMHBI XUMHSI COCTOUT B (DOPMHpPOBAHHE
y CTYZIEHTOB NPEICTABICHUS O XUMUYECKON COCTaBJISIOLIEH €CTeCTBEHHO-HAYYHON
KapTUHBI ~MHUpPa KaK OCHOBBl MPHUHATHUS PEIIEHUH B  JKU3HEHHBIX W
IPOU3BOACTBEHHBIX CUTYALIUSIX, OTBETCTBEHHOTO MMOBEACHUSI B IPUPOJAHOM CpEIe.

3agauu U3y4eHUS TUCITUTUINHBIL:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUUYECKHUX
ITPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpelie, HEeIOCTHOM HAy4YHOW KapTHHBI MHpA,
B3aMMOCBSI3H U B3aIMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBIATH (HOPMYJIBI HEOPTAHMUECKUX U OPTaHUYECKUX
BEIIECTB, YPAaBHEHUS  XUMUYECKUX  pEaKIMil, OOBSICHATH HX  CMBICIH,
UHTEPIPETUPOBATH PE3yIbTAaThl XUMUUYECKUX IKCTICPUMEHTOB,

3) chopmupoBaTh HAaBBIKM  TPOBEACHUS  MPOCTEHIIMX  XUMHUYECKUX
AKCIIEPUMEHTAJIBHBIX ~HMCCIEOBAaHUNA C COOJIIOJIGHUEM TpaBui 0E€301acHOro
oOpalieHus ¢ BellecTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHsI MCIOJIb30BaTh MH(POPMAIUI0 XUMHUYIECKOTO XapakTepa u3
Pa3TUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOCH JESITEIbHOCTU
1 XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTU JTOCTHIKCHUN XUMUYECKON HAYKU U

TEXHOJIOTUH VISl pa3BUTHS COITMATILHON U MTPOU3BOJICTBEHHOM cdep.

IlepeyeHnb MJIaHUPYEMBIX Pe3yJbTATOB



B xone ocBoenus pabodeit mporpaMMbl 00IIe00pa30BaTEILHON JTUCITUTITHBI
00y4aroIUMHUCS OCBAUBAIOTCS CIEAYIONTNE YMEHUS U 3HAHUS:

Pe3ynbTaThl Mo 061eo0pa3oBaTeIbHON JUCITUTIIINHE

Kox OK u IIK (mpenMeTHbIE pe3yIbTaThl)
YmMmenus 3HaHus
OK 01.Bs1bupars B yacTu Tpya0BOIr0 BOCHIUTAHUS: - BIaJeThb CUCTEMOH XMMUYECKUX 3HAHUH,
crocoOBI penIeHuUs - TOTOBHOCTB K TPYIy, OCO3HAHHE IIEHHOCTH | KOTOpas BKIIOYAeT: OCHOBOIOJATrafoIIHe
3amad MacTepCTBa, TPYIOT00He; MOHATUS  (XUMHYECKHII DJIEMEHT, aToM,
npodeccHoHAIBLHOI - TOTOBHOCTh K AKTHBHOW JESATENBHOCTH | 3JEKTpOHHAs 00ojouka aroma, s-, p-, d-
JEATETLHOCTH TEXHOJIOTHYECKOI " COIMAJBbHOW | DJIEKTPOHHBIE OpPOWTANIM  aTOMOB, HOH,
MIPUMEHUTEIBHO K HalpaBJICHHOCTH, CHOCOOHOCTH | MOJIEKyJIa, BaJICHTHOCTb,
Pa3IHYHBIM WHUIIMAPOBATH, IUITAHUPOBATh U | BJIEKTPOOTPHULIATEIbHOCTD, CTEIIeHb
KOHTEKCTaM CaMOCTOSTENHLHO BBITIOJHATH TaKylo | OKUCJIICHHUS, XUMHYECKas CBs3b, MOJIb,
JIeSTEILHOCTD; MOJSIpHAsT ~ Macca, MOJSIPHBIA  00beMm,
- HWHTEpeC K  pasuHYHBIM  cdepaMm | YIIepomHBIH  cKener,  (pyHKIMOHAJIBHAs
po(heCCHOHATIBHOM NEesTeIHHOCTH, TpymIa, paadKai, W30MEpHs, H30MEpHI,
OsiaieHne yHHBePCAJIbHBIMH Y4€OHBIMH | TOMOJIOTHYECKUN pan, TOMOJIOTH,
NMO3HABATEJIHLHBIMH A€l CTBUAMH: YTJIEBOJOPO/IBL, KHCJIOPOJ- "
a) 0a30BbIe JJOTHYECKHeE IeliCTBUA: a30TcoAep Kallne COCIUHEHHS,
- CcaMOCTOSITeNbHO  (OPMYJIMPOBATH U | OMOJOTHYECKH AKTHBHBIE BEILleCTBA
aKTyaJIM3HPOBaTh NPOOJIEMy, paccMaTpuBaTh | (YIJICBOABI, JKUPBI, OCIKH), MOHOMEp,
€e BCeCTOPOHHE; HoJuMep, CTPYKTYpHOE 3BEHO,
- YCTaHaBIIMBAaTh CYLIECTBCHHBIH NPU3HAK | BEICOKOMOJIEKYJISIPHBIC COCMHEHHUS,
WIH OCHOBaHWUsI ULt CpaBHEHUsI, | KpUCTAIMYECKas pemieTka, THIIBI
Kiaccudukanuu 1 00001IeHuS; XUMHYECKUX  peakiuil  (OKHCIUTEIbHO-
- OMpEeNeNATh IEeNN ACATSIEHOCTH, 331aBaTh | BOCCTAHOBUTEIBHEIE, 9K30-H
rmapaMeTphl U KPUTSPUH UX TOCTIKCHUS, SH/IOTePMHYECKHE, peaxn HOHHOTO
- BEISBIIAT 3aKOHOMEPHOCTHU u | oOMeHa), pactBop, ANEKTPOJIUATHL,
TIPOTHBOPCUHS B paccMaTpuBaeMBIX | HEIIIEKTPOIHUTHI, AIEKTPOJIUTHICCKAS
SIBITCHISIX TVICCOIIMAITHS, OKHACIUATENh, BOCCTAHOBUTEIID,
- BHOCHTh KOPPEKTHBEI B MOEATEIHEHOCTB, | CKOPOCTH XUMHYECKOH peaxImm,
OLICHMBATb  COOTBETCTBHE  PE3YJTATOB | XUMHYECKOE PABHOBECHE), TEOPHU M 3aKOHBI
HeJsiM, OLIEHMBaThb PHUCKH IIOCIENCTBUil | (Teopus XUMHUUYECKOTO CTPOCHUS
JIESITENBHOCTH; opranmueckux BemectB A.M. Bytieposa,

- Ppa3BuBaTb KpPCATUBHOC MBIIIJICHUE TIPpHU
PEUICHUHN )KU3HCHHBIX np06neM

0) 0a3zoBbBIE HCCJIEA0BATEIbCKHE
NelicTBUA:
- BIIAJICTh HaBBIKAMH y4aeOHo-
HCCIIeAOBATEIIbCKOM " MIPOEKTHOM
NEeSTeIbHOCTH,  HABBIKAMHA  pa3penicHUs
mpobiem;

- BBIABJIATH HNPUYWHHO-CJICACTBCHHBIC CBA3U
U aKTyaJIu3upoBaTb 3aJady, BbIABUT'ATb
TUIIOTE3Y €€ PCUICHUA, HAXOJAUTh apTyMEHTBI
JUIsL JI0Ka3aTeNbCTBa CBOUX YTBEPIKACHHI,
3aJ1aBaTh MMapaMeTPhl 1 KPUTEPHUH PEIIEHNS;

- AHaAJIM3UpoOBaATh IOJYYCHHBIE B XOI€
peLIeHusl 3a/auu Pe3yJIbTaThl, KPUTHYECKU
OLICHUBATh nx JIOCTOBEPHOCTH,
NIPOTHO3UPOBATh N3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMeTb  NEpPEeHOCUTh  3HaHUI B
TIO3HABATEJILHYIO M IPAKTHYECKYyl0 00JacTh
KUBHCACATCIBHOCTH,

- YMEThb UHTCTPUPOBATH 3HAHUA M3 Pa3HBIX
MIPEIMETHBIX 00JIacTel;

- BBIIBUI'aTb HOBBIC HWACH, MNpE€aIaraTtb
OPUTHUHAJIIBHBIC TOAXO0Abl U PCHICHUA,

TEOPHsT DIIEKTPOJIUTHUECKON THUCCOIHAIINY,
nepuoauueckuii 3akoH .M. Menneneesa,
3aKOH COXPaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3BIK
XMMHUH, (AKTOJOTHYECKHE CBEACHHUS O
CBOMCTBaX, COCTaBe, MOJIY4YCHHH U
0€3011acHOM  UCIIOJIb30BAaHUM  BAXXKHEHIITNX
HEOPraHUYECKUX ¥ OPraHUYECKNX BEIIECTB B
OBITY ¥  IPAKTUYECKOH  JeSATETHHOCTH
YeJI0BEKa;

- YMETH BBIABJIATH XapaKTEepPHbIE NIPU3HAKU U
B3aUMOCBI3b N3Yy4YCHHBIX HOHS[TPIﬁ,
NPUMEHATH COOTBETCTBYIOIUC TTOHATUA TIPHU
OIIMCaHUH CTPOCHUA u CBOMCTB
HEOPTraHUUYECKUX U OPraHUYECKUX BEILECTB U
X NPEBpallleHU; BBIABIATH B3aUMOCBS3b

XAMHUYCCKUX 3HAHMM C IOHATUAMH U
npeacTaBJICHUAMU Apyrux
€CTCCTBCHHOHAYYHBIX IIPEAMETOB;

- YMETH HCIIOJIB30BATh HanMCHOBaHUA

XUMHUYECKUX COEIWHEHUM MEXITYHapOJHOIrO
COH03a TEOPETUYECKON U MPUKIAAHON XUMUHU
)5 TPUBHUAIIbHBIC Ha3BaHUS BaYKHEHIIINX
BEIIECTB (OTWJICH, AaleTWIeH, TIUIepHH,
(dhenoun, dopManbaerua, YKCyCHas KHUCIIOTa,




- CIOCOOHOCTh WX HUCHOJB30BaHUS B
TI03HABATEIHLHON M COLMAIILHON MPAKTHUKE

TJIMLOMH, yrapHbId ra3, YIJIEKUCIBIH Tras,
aMMUaK, TalleHass W3BECTb, HETaIlICHas
W3BECTh, MHUTBEBas COAa W JAPYTHX),
COCTaBIATh (HOPMYJIBI HEOPTaHWYECKUX U
OPTaHWIECKUX BEILIECTB, YpaBHEHHSA
XMMHYECKUX PEAKIUH, OOBACHATH MX CMBICI;
MOATBEPKAATh XapPAKTEPHBIC XUMHUYECKHUE
CBOMCTBAa  BEIIECTB  COOTBETCTBYIOIMMH
9KCIIEPUMEHTAMH M 3aIlUCSIMH  YpaBHEHUM
XMMHUUYECKHUX PEaKIHi;

- YMEThb YCTaHaBJIMBAaTh IPUHAIJIC)KHOCTh
N3yYECHHBIX HEOPraHUYECKHX u
OpPTaHWYECKUX BELIECTB K OIPENCICHHBIM
KJlaccam " rpyImnam COCAMHEHNH,
XapaKTepU30BaTh WX COCTAaB M BAXKHEHIIHNC
CBOMCTBA; ONpPENENSATh BHIBl XUMHUYECKUX
CBsI3€El (xoBasIeHTHAS, HOHHAs,
MeTaTHIeCcKas, BOJIOPO/IHAS), THUIIBI
KPHCTAJUIMYECKNX  PEIIETOK  BEINECTB;
KI1acCU(DUIMPOBATh XUMUYECKUE PEAKIIIH;

- chopmupoBaTh  NpEACTAaBICHUS: O
XUMUYECKON COCTaBJLAOLIEH
€CTECTBCHHOHAYYHOM KAapTUHBI MUPA, POJIU
XUMHUHM B TIO3HAHWHU SIBJICHUH Ipupoanbl, B
(OPMHPOBAHMM MBIIIJICHUSI W KyJIbTYpHI
JMYHOCTH, ee (YHKIIMOHATBHON
TPaMOTHOCTH, HEOOXOAMMOHW ISl pPEIICHHA
MPaKTHYECKUX  337a4 ¥ IKOJOTHYECKH
00OCHOBaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IIPUPOIHON Cpere;

- YMETh MPOBOAUTH PACUCThI IO XUMUYCCKHUM
dbopMydaM ¥ ypaBHCHHSM XHMHUYECKHUX
peakuuii Cc WCIOJb30BaHUEM (U3HYECKUX
BEJIMUMH, XapaKTePHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchbl, 00bema
(HOpMasbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBa
BEIIIECTBA; HCTIOJIb30BATh CHCTEMHBIE
XMMHUYECKHE 3HAHUS JUIS IPUHATHUS PELISHUH
B KOHKPETHBIX JKM3HCHHBIX CHTYaIHsX,
CBSI3aHHBIX ~ C  BEHNIECTBAMH M HX

TIPUMEHEHHEM
OK 02. B o0nacti meHHOCTH HAYIHOTO TIO3HAHHS: - yYMEThb IUIAHUPOBaTh W  BBINOJHATH
Wcnonb3oBaTh - c(hOpPMHUPOBAHHOCTE MHPOBO33PEHHS, XUMHUYECKUH JKCIEPUMEHT (MpeBpaIleHUs
COBPEMECHHBIC COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO OPraHn4CeCKUX BEIICCTB IIPpU HArpeBaHUU,
CpeICTBa MOUCKA, Pa3BUTHS HAYKHU U OOIIECTBEHHOM NPAKTUKY, | TONyYeHHE OTHUIICHA W HM3YYCHHE €ro
aHajin3a u OCHOBAQHHOTO Ha Jajiore KYJBTYP, CBOMCTB, KAa4CCTBCHHBIC pCakuuun Ha
HUHTEpIIPpETALINN CHOCO6CTBYIOH.ICFO OCO3HaHUI CBOEro | alpACTUabl, Kpaxmall, YKCYCHYIO KHCJIOTY,
vHpOpMAaLKK 1 MeECTa B MOJIMKYJIBTYPHOM MHUPE; JIeHaTypanus O€JIKOB IIpM HarpeBaHUH,
HHPOPMALHOHHBIE - COBEpIUICHCTBOBAHHE SI3BIKOBOIL u | IBETHBIE peaknuu  OEIKOB; IPOBOIUTH
TEXHOJIOTUU JJIsI YUTATENbCKOM  KYIBTYpPHl KaK cpejcTBa | PEAKIMH  HOHHOTIO oOMeHa, OIpenesITh
BBINOJTHEHUS 3a/1a4 B3aMMOZEHCTBHSL  MEXAy  JHOgbMH  m | CPEAY BOJHEIX DAcTBOPOB, KayeCTBEHHBIC
poeCCHOHATBHOM TO3HAHUS MUPA; peakmu Ha cyiab(ar-, KapOOHAT- U XJIOPHUJI-
JIeATEIbHOCTH - 0CO3HAHHUE LLeHHOCTH HayuHoji | AHMOHBL, Ha KaTHOH aMMOHHS; pellath
JEATENBHOCTH, TOTOBHOCTH OCYILECTBJIATh EKCHGPHM‘?TMI’HHG ?"azxaqn o . TeMaM

MPOEKTHYIO u HccleoBaTenbekyo | METalIbl 1 Hewmeransr") B

JIeSITeBHOCTS HHAMBUYaILHO U B IPYIIIE; COOTBETCTBUHM C  TMpaBWJIAMH  TEXHUKHU

OBnajieHne  yHHBEPCATHbHBIMH  ydeOHpIMp | OS30TACHOCTH  Tpn  obpamienuu ¢

TMO03HABATEHHBIMH JIEHCTBUSIMH: BEIIECTBAMH 1 71abopaTopHBIM

B) paboTa c MHpOpMALHEL: 000pyIoBaHNEM; TIPEACTABIATh PE3YIbTATHI

I —— HABBIKAMIA MONydeHHs XUMUYECKOrO  JKCIIEpHMEHTa B dbopme

3allUCM  YPaBHEHHM  COOTBETCTBYIOLIUX

I/IH(bOPMaIII/II/I 13 UCTOYHUKOB PA3HbIX THUIIOB,

CaMOCTOATCIIBHO OCYIICCTBJIATH IIOUCK,

peakuuit W (GOpPMYyIMPOBaTH BEIBOJIBI Ha
OCHOBE JTHX pe3yJbTATOB,




aHau3, CUCTEMATH3ALUI0 U HHTCPIIPETAIHIO
nH(GOPMANUK PA3JIUYHBIX BHIOB W (HopM

MIPEACTABIICHUS,;

- co3maBaTb  TEKCTBI B Pa3lMYHBIX
¢dopmarax c yueToM Ha3HauYeHUs
nHpopManmMM W LENeBOH  ayJuTOpHH,
BbIOUpas ONTUMAJIBHYIO bopmy
MIpeJCTaBICHUS U BU3yalIU3alluy;

- OLIEHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTh nHpopManuy, ee
COOTBETCTBHE IIPAaBOBHIM M  MOpPAJIBHO-
9THYECKUM HOpMaM;

- HCTIONH30BaTh cpencTBa

I/IH(l)OpMaHI/IO HHbBIX W KOMMYHHUKAIIUOHHBIX
TEXHOJOTUM B peuIiCHU  KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX W  OpPraHUu3allMOHHBIX

- yMEThb AQHANM3UPOBATH  XUMHYCCKYIO
nHGOPMALIUIO, MOJYyYaeMyl0 U3 Pa3HbIX
HCTOYHUKOB (cpencts MacCOBOM

nHpOopManuu, ceTb HTepHET U IpyTue);

- BJIAQJICTh OCHOBHBIMH METOJaMH HAay4HOT'O
MO3HAHWS BEIIECTB U XMUMHYCCKHUX SBICHUH
(mabmoneHne, W3MEpEHHE, SKCIIEPUMEHT,
MO/JIEITMPOBAHHUE);

- YMETh MIPOBOAUTH PACUETHI 10 XUMUUECKUM
dopMynaM M YpaBHEHUSIM XUMHYECKUX
peakuuii C WCIOJb30BaHUEM (U3HMYECKUX
BEJIMYMH, XapaKTepPH3YIOIIUX BEIIECTBAa C
KOJINUECTBEHHOW CTOPOHBI: Macchl, 00bema
(HOpMaybHBIC YCIIOBHSI) Ta30B, KOJIHYECTBA
BEILECTBA,; HCIIOB30BATh CHCTEMHBIE
XAMHYECKHE 3HAaHHS JUTSl IPUHATHUS PEILCHUH

samay ¢ cobmomeHueMm  TpeGosammii | B KOHKPETHBIX KM3HEHHBIX — CHTYyaIMsAX,
SPrOHOMMKH,  TEXHHKM  Oe3omacHocrty, | CBASAHHBIX € BEIIECTBAMM W MX
TUTHEHE], PECYPCOCOEPEKEHHNS, IPAaBOBEIX 1 | [IPUMCHCHACM
STHYECKUX HOPM, HOpPM HH(POPMAIMOHHON
0€30MacHOCTH;
- BJaJeTh HaBBIKAMH paclO3HaBaHUA U
3alIUThl HHPOPMAIIHH,
nH(popMaMOHHOI 0€30aCHOCTH JIMYHOCTH
OK 04. O }pexkTuBHO | - rOTOBHOCTE K CaMOpa3BUTHIO, | = YMETh IUIAHAPOBAaTb U BBINOJIHATH
BSaHMOHeﬁCTBOBaTB CaMOCTOSITCIIBHOCTH M CAaMOOIIPEACIICHHIO, XUMHYECKUN OKCIICPUMCHT (HpeBpaHIeHI/IH
I/Ipa6OTaTLB -OBJIAZICHUE HaBBIKaAMU yqe6H()- OPraHUYCCKUX BCHICCTB IIPpU HArpeBaHUMU,
KOJIJIEKTHUBE HCCJIGJI[OBaTeHBCKOﬁ, HpO@KTHOﬁ u | HOJYYCHHUC JTHUJICHA 158 HN3y4CHUC €ro
KOMaHJ1e COILIMATIGHOM JIeATeIIbHOCTH; CBOWCTB, KAaYeCTBEHHBIC  pEakUUH  Ha
Osnanenue YHUBEPCAILHBIMU | AJIBAETHIBI, KPaxMmaj, YKCYCHYI KHCJIOTY,
KOMMYHUKaTUBHBIMU JCHCTBUAMMU: AeHarypauusi O€JKOB TIPH  HATPEBAHWH,
6) COBMECTHAA A€ATCIbHOCTD: IIBETHBIC pcakunu 6CJIKOB; IMPOBOAUTH
- [OHMMATE " HCIIONB30BaTL | PEAKIMU  HOHHOTO OOMEHa, OHpenemiTh
TIPENMYIIECTBa KOMAHIHOM H | Cpeny BOIHBIX PACTBOPOB, KayeCTBEHHBIE
MH/IMBHIYaIbHON paGoTHI; peakuuu Ha cynbgar-, KapOoHaT- U XJIOPHI-
- NpUHAMATH esH COBMeCTHOHi | AHHOHBL, Ha KATHOH aMMOHHSA, PENIaTh
JIeATeTbHOCTH, OPraHHM30BBIBATE u 2K°HepHMej{TaﬂbHHe ?'az[arm o . TeMaM
KOODAMHMpOBATh  feificTBuA 1o ee | MeTamibl 1 Hewmerammbi") B
JOCTIKEHHIO: COCTABJATH IUIaH Aeifctsuii, | COOTBETCTBHM € HpaBHIaMH  TCXHHUKH
pacrpesieaTs pPOIM C y4eTOM MHeHuii | O€30MACHOCTH  mpu  obpamenun ¢
YYIaCTHHKOB 00CyKIaTh pesynpTaTpr | BEMICCTBAMA 1 71a60paTOPHBIM
COBMECTHO# PaboTEL; 000pyJIOBaHUEM; TPEACTABIATH PE3yIbTATHI
- KOOPIMHHPOBATH W BBITIONHATH paboTy B XHUMHACCKOTO ~ SKCHCpUMCHTA B (bopme
VCIIOBMAX ~EANbHOTO, BHpTyampHoro w | SAMHMCH  YPaBHEHMH — COOTBETCTBYIOLIMX
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS; peaKiiii M (QOPMYIMOBAT: BHIBOJH Ha
OCHOBE ITHX PE3yJIbTaTOB
- OCYLIECTBIATH MO3UTHUBHOE
CTpaTETHYECKOE IIOBEICHHE B Pa3IHYHBIX
CUTyallUsX, TIPOSIBIISITH TBOPYECTBO U
BOOOpakeHUE, OBITh HHAITUATUBHBIM
OBnazneHue YHHBEPCaTbHBIMH
PETYIATHBHBIMH JCHCTBUSMU:
I) TpHUHATHE ce0s U APYTHX JIIOJCH:
- NPUHUMATH MOTHUBBI U aPTYMEHTBI IPYTHUX
monen npu aHanuze pe3ynbTaToB
JIeSITeJIbHOCTH;
- MpU3HaBaTh CBOE NPaBO M IMPaBO
JPYTUX JIFOJIeH HA ONIHOKY;
- pa3BUBaTh CIIOCOOHOCTH IOHHMATh
MU C NIO3ULIUU IPYTOro YeI0BeKa
OK 07. B o6macty 5K0I0TH4eCKOT0 BOCIIUTAHHUS: - chopMHpOBAaTh  MPENCTABICHHUS: O
CogpeiicTBOBaThH - c(hopMHPOBAaHHOCTH SKOJIOTUYECKOM | XMMHUYECKOH COCTaBJISOILIEH
COXPaHCHHIO KYJbTYPBI, IOHUMaHWUE BIUSHUS COIMAIBLHO- | €CTECTBEHHOHAYYHON KapTUHBI MHpa, POJH




OKpY>Karouieil cpeasl,

OKOHOMHYCCKUX TIIPOLUECCOB Ha COCTOAHHC

XMMHUU B IIO3HAHWUM SIBIICHUU npupoanbl, B

pecypcocOepexeHHIo, | IPUPOTHOM u COLMATHbHOM cpenbl, | QOPMUPOBAHUN MBINUICHHSI W KYJIBTYPHI
NIPUMEHSTH 3HAHUS OCO3HAHHE r100aJIbHOTO XapakTepa | JUYHOCTH, ee (yHKIIMOHATHHOM
00 M3MEHEHNHN 9KOJIOTHYECKUX TPOOIIeM; TPaMOTHOCTH, HEOOXOIMMOM IS pelIeHHs
KitmMaTta, IPpUHITATIBI - IUIAaHMPOBAHUE u OCYILIECTBICHUE TIPAKTUIECCKUX 3aaa4 )5 DKOJIOTHYECKU
6epe)KJII/IBOFO I[eI7ICTBI/II/I B o[(py){{a}ome[}i cpele Ha OCHOBE 000CHOBAaHHOTO OTHOLLICHUA K CBOEMY
MpOU3BOJICTBA, 3HaHMA Leledl  yCTOWYMBOrO  pa3BUTHA | 3M0POBBIO M IPUPOIHOM Cpene;
3¢ G eKTHBHO YeJI0BEUECTBA; - yMeTh cOOJII0JIaTh MpaBUiia IKOJOTHUYECKH
HeﬁCTBOBaTL B AKTUBHOE HenpusTHue HeﬁCTBHﬁ, uenecooGpa3Horo IIOBCACHUSA B 6I>ITy u
‘Ipe3BLI‘IaI71HLIX TNPUHOCSIIUX Bpes opr)Ka}omeﬁ cpene; prI[OBOfI JACATCIBbHOCTH B neisax
CUTYalUAX - yMeHHe IPOrHO3MpoOBaThH | COXPAHEHHs CBOETO 310pOBBS u

HEOIaroNpUSATHBIE 3Kojoruueckue | OKpyXKarommen TIPUPOHOH Cpebl;

MOCTICICTBYS TIPEATNPHHAMACMBIX AeHCTBHi, | YIUTBIBATE  OMACHOCTh BO3JICHCTBUSA  Ha

PeI0TBPALIATh HX; JKUBbIE OpraHU3Mbl ONPEACIECHHBIX BELLECTB,

_ paclipeHHe  ONBITa  jesTebHocTH | MOHAMAA CjVILICJI [OoKazaTeisl IpeneabHOU

5KOJIOTMYECKOH HAMPABIEHHOCTH; AOIyCTUMOH KOHIICHTPALNH.

- OBJAACHHUC HaBBIKAMU yaebHo-

HCCIICIOBATEILCKOM, TIPOEKTHOU "

COIMAJIbHOM AEeSATEeIbHOCTH
TIK 1.2. | - IIOHUMATh u UCIIOJIB30BaTh C(i)OpMI/IpOBaTL MpEeACTaBJICHUA (0]
OcyIecTBIsITh NpPEUMYIIECTBA KOMaH THOH U | XUMHYecKon COCTAaBIISTIOILIICH
HCTIOIHUTEIBCKYIO HHIUBUYATbHOU PabOTHL; €CTECTBEHHOHAYYHOW KapTUHbBI MUpa, B €€
JIeSITETbHOCTD u |- NPUHAMATh  LEIH  COBMECTHOM (G YHKIIMOHATIBHOM rPaMOTHOCTH,
PENETULIMOHHYIO NESTENLHOCTH, OpraHH30BHIBATH u | HEOOXOIMMOM Ui pelIeHus NPaKTHYECKUX
paboTy B yCIOBHUAX KOOPHHHPOBAT neiicTBHS o ee | 331a4 M DKOJOTUYECKH OOOCHOBaHHOIO
KOHI[EPTHOM JOCTH)XCHHIO: COCTAaBILTh IUIAH Aeiictsuii, | OTHOMICHMA K~ CBOCMY  3/10POBBIO B
opraHu3anuH, B | pacrpeselaTh pONH C y4eToM MHEHHii | HCTIOTHHTEIbCKOM EeSTeIIbHOCTH u
OpPKECTPOBBIX U | yyacTHHKOB 00CyKIaTh pesyibrarsl | PCUCTHIMOHHON — PabOTEI B yCIOBHAX
aHCaMOJICBBIX COBMECTHO# paboThI; KOHIIEPTHOM OpraHu3alyu, B OPKECTPOBBIX U
KOJUICKTHBAX. _ KOOPAMHMPOBATh M BBIOJHATD aHCaMOJICBBIX KOJIJICKTHBAX.

paboty B YCIIOBUSX peanbHOro,

BUPTYaJIBHOTO u KOMOWHUPOBAHHOTO

B3aMMOJCHCTBHS,

HepequL JIMYHOCTHBIX PE3YJIbTATOB PCAIM3allMU IIPOrpaMMbl BOCIIUTAHUA C

Y4ETOM

0co0eHHOCTEN

CIICOHUAaJIbHOCTHU

53.02.03

NHcTpyMeHTanbHOE

MCIIOJIHUTENbCTBO (TI0 BUY: HHCTPYMEHTHI HAPOJHOTO OPKECTpPA).

HaumeHoBaHME TMUHOCTHBIX PE3YJIbTAaTOB Coorrece
Kox JIP aue ¢ OK,
0 CHeNHaTbHOCTH
ITIK
JIP 4 [IposiBrsromuii ¥ JAEMOHCTPUPYIOLIMH YyBakeHHe K JoasMm Tpynaa, | OKO01,
OCO3HAIOIMK IEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics x| OK 02,
(GOpMHUPOBaHUIO B CETEBOM cpeie JUYHOCTHO U Tpodeccuonansuoro | OK 04
KOHCTPYKTHUBHOTO «1IH()POBOTO CIIEe/Ia. K 2.5
JIP 9 CoOmromaromuii W TpomaraHAupyromuid  mpaBuia 3m0poBoro u | OK 04,
Oe3omacHoro oOpas3a JKU3HHM, CIOpPTa; MPEeIynpexaaroumii 1udo OK 07
MPEO0JEBAIOIINI 3aBUCUMOCTH OT aJKOrouis, Tabaka, MCUXOAKTUBHBIX
BEIIECTB, a3apTHBIX Urp U T.A. COXpaHSIOMUN MCHUXOJOTHYECKYIO
YCTOWYUBOCTH B CHTYaTHBHO CJIOXHBIX WJIH CTPEMHUTEITHHO MEHSFOIIUX CSI
CUTYaIUIX
JIP 10 | 3aboTsmmiicss 0 3amUTe OKpYKAIOMIEH cpeabl, COOCTBEHHONH M UYKOU OK 07
0e30MacHOCTH, B TOM YHUCIIe ITU(POBOH. K 1.2




2. CTPYKTYPA U COJEPXKXAHUE OBIIEOBPA3OBATEJIbHOMN JUCIHUAILIMHBI

2.1. O0beM 001eo0pa3oBaTeIbHOM IMCUMIIIMHBI M BUABI Y4eOHO# padoThl

Bup yuyeOHol fesATeIbHOCTH Obnem
4acoB
O60bem paboueii MporpaMMbl THCHUTITHHBI 108
Oos3aTesIbHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 72
B TOM yHclie B (hopMe IPaKTUUECKON MOJrOTOBKU:
B TOM YHCJIE!
TeOpeTHIeCcKoe 00yueHne (JICKIUU, YPOKH) 30
MPAKTUYECKHE 3aHSTHS, JJA0OpATOPHBIC 3aHATUS 28
KOHTPOJIbHBIE pabOTHI 6
npodeccHoHabHO-OPHUEHTUPOBAHHOE 6
CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 36
B TOM YHCJIE!
U3y4eHHEe Yy4eOHOIro/TeoOpeTHdeckoro Marepuana (M0 KOHCIEKTaM
JIEKIUI), N3y4eHHE OCHOBHOM U JIONIOJHUTEIbHON JIUTEPATYpPhl
MOJIFOTOBKA K MPAKTUYECKUM M TaOOPATOPHBIM 3aHSATUSIM
BBIINIOJIHEHHE 3a/1aHui IpernoiaBarens (JoMalHel paboThl)
MOJIFOTOBKA K MPOMEXYTOYHOM aTTecTaluu
IIpomexyTouHas arrecTauus MIPOBOIUTCS B dbopme 2

QG epeHIIMPOBaHHOTO 3a4eTa

(B x0me
MOCTIEHEr0
3aHATHS)




2.2. Conep:xkanue o0meodpa3zoBareabHoi gucuumiauabl O/ 12 Xumus

HaumenoBanue Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE U TPO(ecCHOHATIBLHO OPMEHTHPOBAHHOE), O0bém
pa3eJioB H TEM Ja0opaTOpHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib 4acoB
1 2 3
5 cemecTp 32
Coaep:xaHue yueOHOro MaTepuaJia 64
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHU 16
Tema 1.1. Conep:kaHue y4eGHOro MaTepuaia 2
OCHOBHBIE XMMHYECKHE | X IMHYECKUH AIIEMEHT. ATOM. SAnpo aroma, wm30TOMBI. DNEKTpOHHass 000II0YKAa. ODHEPreTHYECKHue YpOBHH,
NOHATHA W 3aKOHBI, |OAypOBHH. ATOMHBIEC OPOUTANH, S-, P-, 0- ameMeHTh. OCOOEHHOCTH paCIpeaeIeHuUs SJCKTPOHOB 110 OPOUTAISM B 1
CTPOCHHUC aTOMOB |aToMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHUTypaius atoMoB. OCHOBHBIE XMMHUYECKUE
XUMHUYECKUX IEMEHTOB | 3aKOHEI
IIpakTHYecKkue 3aHATHSA
[Mpaktuueckass pabora Nel. «OcHOBHBIE KOJMYECTBCHHBIC 3aKOHBI B XUMHHM M pPacyeThl 10 YPaBHEHHSM
XUMHYECKHX pEaKLUi».
OTHOCUTENBHBIE aTOMHAsE M MOJIEKYJsIpHass Macchl. MomspHas Macca. KommdectBo BemectBa. MaccoBast oiis 1
BemiecTBa. 3akoH ABoraapo. MomsipHsIil 00beM ra3oB. OTHOCUTENbHAS TNIOTHOCTH ra3oB. PacueTsl o ypaBHEHUSIM
XUMHAYECKHX PEaKIUd C WMCIOJIb30BAHWEM MAacCOBOW JIOJIM BelIecTBa, 0O0beMa (HOpPMaJIbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BELIECTBA
Tema 1.2. Conep:xanne y4e0HOro MaTepuaJia 2
Hepronnyecknii 3ak0H ¥ | [IpakTHYeCKHE 3AHATHS
Hepnonuyeckas [Ipaktuueckas pabora Ne2. «lI3ydeHne nepHOIMYECKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBS3H CO CTPOCHUEM
CUCTEMAa  XUMMYECKHUX |aTOMOBY.
SJICMEHTOB H. n. Ilepnonmueckass cucrema xummudeckux odnemeHToB JI.MI. MeHnneneeBa. CBs3b MEPHOAMYECKOTO 3aKOHA U
Menneneesa, ux cBsi3b C |[Jepuoandeckoil CHCTEMBI XHMHUYECKUX HIEMEHTOB C COBPEMEHHOI TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
COBPEMEHHOW ~ TCOPHEH |y3MeHeHMs CBOIMCTB XMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX MMH IIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYNIAM U
CTpOCHUA aTOMOB nepuonam [leprnomudeckoit cucTemsl. 3HaUYEHNE TIEPHOIUIECCKOTO 3aKOHA M CUCTEMBI XUMUIECKUX demMeHToB J[. M. 2
MeHieneeBa B pa3sBUTUU HAYKH.
VYcTaHOBJIEHHE CBA3M MEXAY CTPOCHHEM aTOMOB XMMHUYECKHX AJIEMEHTOB U NEPUOINIECKIM U3MEHEHNEM CBOWMCTB
XUMHUYECKHX DJIEMEHTOB U UX COSAMHEHUH B COOTBETCTBHHM C IMosokeHueM llepnoanueckoil cucremsl. Pemenne
MIPAKTUKO-OPUCHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUi Ha  XapaKTepU3alUIl XUMHYECKHX  JJIEMEHTOB
«Mertannuueckue / HEMETANTMYECKUE CBOWCTBA XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUH C UX DIEKTPOHHBIM
CTPOEHHMEM U MOJO0XKEHUEM B IEPUOINYECKON cUcTeMe XUMUUeckux aemenToB .M. Menneneeray
Tema 1.3. Cozep:kanue yueGHOro MaTepuaa 2
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CrpocHue BEIIECTBA
U TpUpPOJia XUMHUYECKOU
CBs3U.  MHoOroo0Opasue
BEIIIECTB

CrpocHue BeliecTBa. XWMHUYECKasl CBSI3b. BUIBI XUMHUYECKO# CBsI3M (KOBAICHTHAS HEMOJISIPHAS W MOJSpHAs,
HOHHAs, METaJUTH4IecKass). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON XMMHYECKOHW CBS3U (OOMEHHBIM M TOHOPHO-
akienTopHbii). BomopomHas cBs3b. BaneHTHOCTB. DJEKTpOOTpHIATENBHOCTh. CTeneHb OKuCIcHUs. VOHBI:
KaTHOHBI ¥ aHHOHBI

IIpakTH4yeckne 3aHATUSA

IIpaktraeckas padota Ne3. «CTpoeHre BemecTBa U IPUPOIa XUMUICCKOHN CBSI3M».

JleMoOHCTpalus MoJienel KPpUCTA/UIMYECKUX PEIISTOK: MOHHOW (XJIOpH HAaTpusi), aTOMHOH (rpaduT u anmas),
MOJIEKYJIAPHON (YTJIEKUCIBIA Ta3, WOM), METAIUIMYECKOW (HATpHA, MarHWii, Mens). PemieHue mNpakTHYECKHX
3a/laHuil Ha COCTaBJICHHE AIIEKTPOHHO-TpadrdecKux GopMys d3JIeMeHTOB 1—4 meproIoB

Copnep:xanue yueOHOro MaTepuaJia

Knaccudukanus HeopraHndeckux BemlecTB. HoMeHKIaTypa HEOPraHHMYECKHX BEUIECTB (OKCHIbI, THAPOKCHIIBL,
KHCIIOTBI, CONM). BelecTBa MONEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. ATperaTHble COCTOSIHUSI BELIECTBA.
Kpucramnnueckne u amopdHbie BeliecTBa. 3aKOH TOCTOSHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAITUYECKUX
pemeTok (aTOMHas, MOJEKYJsSpHasi, HOHHAs, MeTaJulMyeckas). 3aBHCHMOCTh CBOMCTBa BEIIECTB OT THIIA
KPHCTAIUIMYECKON PEIIETKH

IIpakTHyecKue 3aHATHS

[TpakTudeckas pabota Ned. «HomeHKI1aTypa HEOPraHUUECKUX BEIIECTBY.

Pemenne nmpaxkTHdeckMX 3aJaHMA O KJIacCH(HUKAaUWK, HOMEHKJIAType W XHMHYECKUM (opmyiam
HEOPraHMYEeCKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbI ra3, yrieKHCIbIH ra3, aMMHak, raiieHas H3BeCTb,
HeraimieHas W3BeCTb, NMHUTbEBas coja M JPYIrHWx): Ha3BaHMA BemlecTB mo MexayHapoaHoit (MIOITAK) wmum
TPUBUAIEHOW HOMEHKJIATYpE U cOCTaBlieHHE (POPMYIIbl XUMUYECKHUX BEIIECTB, ONpe/IeiIeHUe PUHAICKHOCTH K
kiaccy. Ilouck nHpoOpmManum Mo Ha3BaHUIM, UAECHTH(HUKATOPaM, CTPYKTYpHBIM (opMysiaM. AHAIN3 XUMUYECKOH
WHQOPMAITUH, TIOTY9aeMOH U3 Pa3HbIX HCTOYHHUKOB (CpPeJCTB MaccoBOl nH(MopManuu, ceTb IHTepHEeT U ApyrHe)

Conep:xanue yueOHOro MaTepuasa

Xumnueckas peakuus. Knaccupuxanus XUMHUECKHX pEakIMid B HEOPraHMYECKOW M OpPraHMYecKOHW XHMUH.
3aKOHBI COXpaHEHHMS MAacChl BEIIECTBA, COXPAHEHHWS W TIPEBPAIEHUS SHEPTUU NP XUMHUYECKHX PEaKIHAX.
OKHCIANTETHFHO-BOCCTAHOBUTENBHBIE peakunu (YpaBHEHHS OKHWCIIEHHS-BOCCTAHOBIICHUS, CTEMEHb OKHCIICHHUS,
OKHCIUTENIb U BOCCTAHOBUTEIb, OKHCIUTEIBHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU B IPUPOJE, NPOU3BOACTBEHHBIX
MpOIECCax M KU3HEACITEIbHOCTH OPTaHI3MOB)

Tema 1.4.
Knaccuduxanms,

u HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIECTB

Tema 1.5.

Tunst XUMUYECKUX
peaxkuui

Tema 1.6.

CKOpOCTh  XHMHMYECKHUX
peakuui. XumMugeckoe
paBHOBecHe

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTh peaKIly, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (DAKTOPOB: MPHUPOJIBI PEArnPyIONINX BEIIECTB, KOHIICHTPAIIUN
pearupyronmx BemIecTB, TEMIIEpPaTypbl W IUIOMIAAN PEaKIMOHHOW MOBEPXHOCTH. TeruoBeie 3PQEeKTHI
XUMHUYECKHAX pPeaKIui: dK30- M d3HAOTepMHUecKre peakmnun. OOpaTuMmble peakiuy. XHMHYeCKoe paBHOBECHE.
®DakTOphI, BIUSIONINE HA COCTOSHUE XUMHUYECKOTO pPAaBHOBECHS (KOHIIGHTPALMS PEarcHTOB WM IMPOJIYKTOB
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peaxium, naBieHue, remmneparypa). [Ipuamun Jle Hlatense

IIpakTH4yeckne 3aHATUSA

[Tpaktuueckas padora NoS. «BiausHue pa3nnvHbIX PakTOPOB HA CKOPOCTh XUMHUYECKON pEaKIim.

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 3alaHUK Ha aHalU3 (aKTOPOB, BIHMAIOUIMX Ha M3MEHEHHE CKOPOCTH
XUMUYECKOH peaknnu. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKLUK OT IIPUCYTCTBUS KaTalu3aTropa Ha IpuMepe
pa3joXkeHHus TEepoKCHJa BOJOpPOJAa C IMOMOIIBIO JMOKCHAAa MapraHiia M KaTajnaspl. PeleHue mnpakTHKO-
OpPUEHTHPOBAHHBIX 33JaHUN Ha MpuMeHeHue npuHuuna Jle-lllarense mis HaX0XASHUS HANPaBICHHUS CMEIIEHUS
paBHOBECHs XUMHUYECKON peakiy U aHayIn3 (PaKTOPOB, BIMSIIOIMX HA CMEILICHHE XUMHYECKOI'0 PAaBHOBECHSI

Tema 1.7.

PactBopsl, Teopus
BJIEKTPOJIUTUUYECKOU
JUCCOLMAIMM W HOHHBIN
0o0MeH

Conep:xanue yueOHOro MaTepuaJa

PactBopsl. Buibl pacTBOPOB IO COAEPIKAaHUIO PACTBOPEHHOTO BemiecTBa. PacTBopuMocTs. TloHsTHE O MUCTIEPCHBIX
cucteMmax. VMcTuHHBIE M KOJUIOMIHBIE pacTBOpB. MaccoBas oJisi BemecTBa B pacTBope. [loHsATHE 0 BOJOpPOIHOM
nokazatene (pH) pactBopa. Onexkrtponmutmueckas awccornmanusa. CuiabHblE W Cla0ble  IIEKTPOJIHTHI,
HEAJICKTPOJIUTHI. Peakiiny noHHOTro 0OMeHa

JlabopaTopHble 3aHATHS

Jlaboparopnas padota Nel «IIpurotoBneHune pacTBOPOBY.

[IpuroroBieHre pacTBOPOB 33/IaHHOM MacCOBOH JI0JIel pacTBOPEHHOT'O BELIECTBA, IPOBEJICHUE PEaKIUi HOHHOTO
oOMeHa, OIpeieNeHHe Cpeasl pPAacTBOPOB BEIIECTB C MOMOINBIO YHHBEPCAJIBHOTO HHAMKAaTOopa (KHciasd,
HEeWTpanbHasA, UIeNOoYHAas). 3aJjaHus Ha COCTAaBJICHHE WMOHHBIX peakiuil. PelieHne MpakTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 33JaHUI Ha PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOH M IPOU3BOJACTBEHHOM JESITEIbHOCTH YEJIOBEKa

KonTtpoannas padora 1

CrtpoeHue BemecTBa 1 XUMHUYECKHE peakuuu (1o paszaeny 1)

Pa3zpnen 2. Heopranuyeckass xXumust
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Tema 2.1.
DuU3NKO-XUMHUYECKHE
CBOMCTBa
HEOPraHWYECKUX BELIECTB

Coaepsxanue y4e0HOro MaTepuaJia

Mertamnsl. [lonoxxenue metamioB B [leproamueckoil cucreMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH CTPOEHHUS
AJIEKTPOHHBIX 000JI0UeK aTOMOB MeTauoB. OOmue ¢usnveckre cBoiictBa MeTauioB. CIUTaBel METaLIOB.
DIIEKTPOXUMHUYCCKIH PSIT HAMPSHKEHUH METaUIOB. XUMHUYECKIE CBOMCTBA BAKHEHIITNX METAJIOB (HATPUH, KaJInH,
KaJIbIIMA, MarHui, aJlOMHHHHA, ITUHK, XPOM, Kelle30, MeAb) W WX coequHeHuid. OOmue CrocoOBl MOIYUICHHS
MeTaiioB. [lpruMeHeHre MeTalIoB B OBITY U TEXHUKE

Hewmeramnsl. Tlonoxenue HemeramioB B llepuoanueckoit cucreme xumuueckux sneMentoB .M. MenneneeBa u
OCOOCHHOCTH CTpPOEHHUS aroMoB. DHU3MYECKHE CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETa/UIOB (HA IpUMEpe
KHclIopona, cepel, (pochopa u yriepoma). XuMHUUECKHE CBONCTBA W MPUMECHECHHE BAKHEUIINX HEMETAIIOB
(ranoreHoB, cepsl, a3ora, (ocdopa, yriepona U KPeMHHS) U UX COCIUHEHHH (OKCHIIOB, KUCIOPOACOICPKAIIUX
KHCJIOT, BOJIOPOAHBIX coeauHeHmi ). [IpuMeHeHne BaXHEHIIMX HEMETAIUIOB M MX COCTMHCHHMA

XuMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIIOB, KHCIIOT, COICH U
np.). [enetnueckas cBsA3b HEOPraHMUECKUX BEIIECTB, MPUHAMAICKAIIMNX K PAa3IMYHBIM KlaccaM. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COSIUHEHUHN, BBICHIUX OKCHIOB U TUJPOKCHUIOB
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IIpakTHyeckne 3aHATUA

IIpaktraeckas padota Ne6. «DU3NKO-XUMHUECKHE CBOWCTBA HEOPTaHUIECKUX BEIIECTBY.

CocrapieHue ypaBHEHUH XUMHUYECKUX PEAKIMA C y4acTHEM IPOCTHIX M CIOXKHBIX HEOPTaHMYECKHUX BEIIECTB:
METAJIJIOB U HEMETAIIOB; OKCUIOB METAJIJIOB, HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUI 1 aM()OTEPHBIX THAPOKCHIOB; HEOPTAHMUYECKUX COJIEH, XapaKTepPHU3YIOIINX NX CBOMCTBA.

Pacuétel Macchl BelecTBa UM 00bEMa Ta30B MO0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE WU 00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEaKIMU BEIIECTB, PacYEThl MacChl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, SCIH
OIHO W3 BEIIECTB HMMEET NpHUMecH. PellleHne NpaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUil Ha CBONCTBa, COCTaB,
nosydeHre M 0e30MacHOe HCIMONB30BaHUE BAKHEUIINX HEOPTAHHMYECKUX BEIIECTB B OBITY M MPOQECCHOHAILHOM
JIeSITeIbHOCTH YeJIOBeKa

Tema 2.2.
Unentnduxanms
HEOPTaHMYECKUX BEIICCTB

Conep:xanue yueOHOro MaTepuasa

JlabopaTopHble 3aHATHS

Jlaboparophas padora No2 «neHTHU(hUKAIIUS HEOPTAHUUECKUX BEIIECTBY.

PerieHne SKCIIEpUMEHTAIBHBIX 33124 110 XUMHUYECKAM CBOMCTBAM METAIOB U HEMETAJIOB, M0 PACIO3HABAHHIO U
HOJIYYCHUIO COEJMHEHH METa/JIOB W HEMETaUIOB (B3aMMOJICHCTBHE T'MIPOKCHIA ATIOMHHHUS C PacTBOPaMHU
KHCJIOT U miesioueld,). MneHtudukaius HEOpraHMUECKHUX BEIIECTB C KCIOJIb30BAaHUEM HUX (PUIUKO-XUMHUECKUX
CBOMCTB, XapaKTEpPHbIX KAYECTBEHHBIX peakimii. KadecTBeHHbIC peakiuu Ha cyiabdar-, kKapOOHAT- U XJIOPHUJ-
AQHHUOHBI, HA KATHOHBI METAIOB M KATHOH aMMOHHUS

Kourpoabnas pa6ora 2

CBoiicTBa HEOPraHUUECKUX BEIIECTB (110 pa3aery 2)

Paznen 3. TeopeTnyeckue 0CHOBBI OPraHU4eCKOH XUMHUHU

Tema 3.1.
Knaccuduxanms,

CTpPOCHHUE u

HOMEHKJIaTypa
OpraHUYECKUX BEILECTB

Conep:xanue yueOHOro MaTepuaJa

IIpenmer opranuueckoil XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUCHHE B MOJYYEHUU HOBBIX BEILIECTB U
MaTepuayioB. Teopus CTPOCHUsS OpraHmdeckmx coeauHeHuit A.M. bytiepoBa, €€ OCHOBHBIE ITOJIOKCHUSI.
CrpykTypHble (HOPMYJIBI OPTaHUYECKUX BEMIECTB. | omMoyoTHs, m3oMepus. XUMHIECKasi CBSI3b B OPTaHUICCKUX
COEJIMHEHMSX: KPATHBIE CBA3U, G- U T-CBS3HU.

IIpencraBiaenne o0 KiacCHPUKAIMM OpPraHMYECKUX BelleCTB. HoMeHK/IaTypa OpraHH4ecKHx COSIMHEHUH
(cucTemaTHdecKas) ¥ TPUBHATILHBIC HA3BAHUS BAXHEHIIINX MIPEICTABUTENEH KIIACCOB OPTAHMIECKHUX BEIICCTB

IIpakTHYecKue 3aHATHSA

[Ipaktnueckas padora Ne7. «HomeHK1aTypa OpraHn4ecKuX BEIIECTBY.

OzHakoMiIeHHE ¢ 0o0Opa3laMH OpPraHWYEeCKHX BEIIECTB M MaTepHallaMid Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHUYECKUX BEILIECTB, HAOIIOIEHUE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 IIPEBPALLCHUIO OPTaHUIECKUX
BEIICCTB TpPH HarpeBaHuu (IUiaBieHHe, oOyrnuBanue W TopeHue). CocTaBieHHE MOJHBIX W COKPALICHHBIX
CTPYKTYPHBIX (DOpPMYJT OPraHNYECKUX BEIIECTB OTACNBHBIX KJIACCOB, UCIOIB3Ys MX Ha3BaHUS 10 CHCTEMAaTUUECKON
U TPHUBHAJIBHOM HOMEHKJIAType (STHJCH, aleTWIeH, IIHuuepuH, ¢eHon, QopMmanbaerus, YKCyCHash KHCIOTA,
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rmnyH). Pacdaersr mpocreiimeit popMyssl OpraHnYecKoid MOJIEKYITBI, UCXOAS U3 DIIEMEHTHOTO cocTaBa (B %)

6 cemecTp

40

Pazpnen 4. YrieBoaopoasl

10

TeMma 4.1.
VYrnesomopoasl U HX
NPUPOJHBIE  UCTOYHUKU

Conep:xanue yueOHOro MaTepuaJia

[Ipenenbuble yrieBoAOpOAb! (AJIKaHBI): COCTAaB M CTPOCHHE, T'OMOJOTMYECKUH psin. MeTaH M 3TaH: COCTaB,
CTpoeHue, GPU3NIECKUE U XUMUUYECKHE CBOUCTBA (peakuy 3aMELCHHs U TOPEHUS ), TIOIy4YeHHE U IPUMEHEHHUE.

HenpenenbHbie yrieBogopos! (aIKEeHbI, alKaJlueHbl, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUI psi. DTHICH M NPONMJICH: COCTaB, CTPOEHHE, (U3UUECKUE U
XMMHYECKHE CBOMCTBA (peakuy THIPUPOBAHMS, TaTOT€HUPOBAHUS, THIPATAIIMN, OKUCICHUS W MOJTUMEPH3aIInH )
MOJTyYeHNe U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u merunOyraaneH-1,3, XuMHUYeCKOe CTPOEHHUE, CBOWCTBA (peakuusl NOJIMMEPU3aLIN),
NpUMEHEHHUE (7151 CHHTE3a IPUPOJHOTO U CHHTETHYECKOTO KaydyKa 1 PE3HHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUH psJl. AUETHICH: COCTaB, XMMHUYECKOE CTPOCHUE,
¢u3nuecKkue W XUMHYECKHE CBOWCTBAa (peakUuy THUAPHUPOBAHUS, TaJOTCHUPOBAHUS, THIpATAlMd TOPEHHS),
NOJy4YeHHE U IPUMEHEHHE (MCTOYHMK BRICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKHU M PE3KH METAJIJIOB)

ApomMaruieckue yriieBoaopojabl (apeHsl). BeH3071 W TOJyoN: cOCTaB, CTpPOSHHE, (PU3UYECKHE M XUMUYCCKHUE
CBOICTBa (peaKIiy rajJoreHNpPOBaHUS U HUTPOBAHMS), OTyUYeHHE U PUMEHEHHE. TOKCHYHOCTh apeHoB (BIMSHNE
OeH30J1a Ha OpraHu3M 4esioBeKa). | eHeTndeckas CBSA3b MEXIY YIIIEBOAOPOIAMH, IPUHAAJICKAIUMH K Pa3IHIHBIM
KJIacCaM.

IIpuponsbie ucTOUHUKK yriieBogopoAoB. Ilpuponmslii a3 um momyTHBle He(TsHBIE ra3pl. Hedte u eé
npoucxoxaeHre. CrnocoOsl nepepaboTKi HeTH: MEePEroHKa, KPEKUHT (TEPMUUYECKUN, KaTATUTUYECKUH ), TUPOIIH3.
IIpomyxTsl nepepadoTKH HedTH, ux MIPUMEHEHUE B MIPOMBIIIIEHHOCTH
1 B ObITY. KaMeHHBIH yToJib ¥ IPOIYKTHI €ro epepaboTKu

Tema 4.2.
DU3NKO-XUMHUUYECKHE
CBOICTBa yTJIEBOJAOPOIOB

Conep:xanue yueOHOro MaTepuaJia

JlabopaTopHbIe 3aHATHS

Jlaboparophas padora Ne3 «CBoicTBa yriIeBO0POIOBY.

TpuBnanpHast ¥ MEXAyHapOJHAs HOMEHKIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MONYYEHHUS YTIEBOJOPOJIOB.
Ilonyyenue »TuiieHa U H3yYEHUE €ro CBOMCTB. MoaenupoBaHHWE MOJEKYJT U XUMUYECKUX IPEBpALCHUN
YTIEBOIOPOIOB (Ha IPUMEpPE ITaHa, ITUICHA, alleTUIICHA U JIP.) U TaJIOT€HONPON3BOIHBIX

Pazpen S. Kncnopouocouepmamne OpraHmv4eCKue COeAMHCHUSA
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Tema 5.1.
Crmptel. DeHon

Conep:xanue yueOHOro MarepuaJa

[IpenenbHble OMHOATOMHBIE CHHUPTHI (METAHOI W 3TAHOJN): CTPOCHHUE, (PHU3MYECKHE M XHMHYECKHE CBOWCTBA
(peakuyu ¢ aKTMBHBIMH MeETaJUIaMH, TalOr€HOBOJIOPOJaMHU, TOpeHHUe), MpUMeHeHre. BogopoaHbie cBA3M Mexay
MOJIEKYJIaMu cIupTOB. PU3MOIOTHUECKOE IeHCTBE METAHOJIA M 3TAHOJIAa HA OPTraHKW3M YEJI0BEKa.

MHoroaTomMHble CHUPTHl (STHICHIVIMKOJIb M IJIHLEPUH): CTPOEHHE, (U3MYECKHE M XHMHYECKHE CBOMCTBa
(B3amMoOACHCTBHE €O INEJIOYHBIMH MeETalllaMH, KadeCTBEHHAsh peakuuss Ha MHOTOaTOMHBIE —CIIUPTHI).
Du3noIOrnuecKoe ACHCTBUE HA OPTaHU3M 4enoBeKa. [IpuMeHeHne rmuepruHa U 3TUIICHTITUKOJIS.

®enon. CtpoeHue MONEKyNbl, (u3mueckne W XUMHYecKHe cBoicTBa (enoma. TokcmuHOCTh (heHoNma, ero
¢u3noIOruyecKoe IeicTBUE Ha OpraHus3M uenoseka. [Ipumenenue denona

Tema 5.2.
AJBIervuasl.
Kap6oHoBBIE KUCITOTEHI.
CroxxHbIe 3QUpHI

Conep:xanue yueOHOro MaTepuaJia

Anpierunsl u KeToHBI (POpMaNbAETHA, alleTadbAeTH I, alleTOH): CTpOeHHe, (U3NIECKIe U XHMHYECKHEe CBOHCTBA
(peaKHI/II/I OKHCJICHUSA U BOCCTAHOBJICHUS, KAHCCTBCHHBIC peaKHI/II/I), IMOJTY4YCHUEC U ITPUMCHCHUC.

OHOOCHOBHBIE TIpe/ieTbHBIC KApOOHOBBIE KUCIOTHI (MypaBbUHASI M YKCYCHAsI KHCIIOTBI): CTpOeHHE, (PU3UUECKUE U
XUMHYECKHE CBOWCTBA (OOIIME CBOWCTBA KHCIOT, pPEaKIHs HTepUPUKANNK), TOIyYCHHEe U TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KAaK IPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX
KapOOHOBBIX KUCIIOT, X MOIOITIEE ICUCTBHE.

Crnoxuable 3(Upbl KaK IPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 ciaoxHbIx 3¢gupos. XKupsl. ['uaponus xupos.
ITpumenenue xupoB. buonornyeckas poJib >KUPOB

Tema 5.3. Conep:xanue yueOHOro MaTepuaJia

YrieBopl YrneBogpl: coctaB, KiaccH(pHKaUMs YIIeBOAOB (MOHO-, M- M HOJMcaxapuisl). [mrokoza — mpocTedmmid
MOHOCaxXapHJl: OCOOCHHOCTHM CTPOCHMS MOJEKYNbl, (U3NUYECKHE U XHMHUYECKHE CBOMCTBA  IIIIOKO3BI
(B3ammopelictBue ¢ ruppokcupom Mean (1), okucieHne amMmuadHBIM pacTBOpoM okcuaa cepebpa (1),
BOCCTaHOBJICHUE, OPOXKEHHE TIIOKO3bI), HAXOXKCHUE B TPUPOJIE, MPUMEHEHHE TIIOKO03bI, OMOJornyeckas posib B
KU3HEIESTEIbHOCTH OpraHn3Ma uesnoBeka. @otocunre3. @pyKkTo3a Kak H30Mep IIFOKO3bI.
Caxapo3a — IpeCTaBUTENb TUCAXapHI0B, THAPOIU3 Caxapo3bl, HAX0XKIECHUE B IPUPO/IE U IPUMEHEHHE.
[lonucaxapunpl: Kpaxman M LE/UIIOJI03a Kak HpUpojaHble mnosuMmepbl. CTpoeHHE KpaxMmalla U LEJUIHOJIO3bI,
(usnUeckre 1 XMMUYECKHE CBOWCTBA Kpaxmasia (THAPOJIN3, KaYeCTBEHHAsl PEAKIHSI C HOJA0M)

Tema 5.4. Coaepsxanue yueOHOro MaTepuaJia

Du3nKO-XUMHUYECKHE
CBOMCTBa
KHUCJIOPOAOCOAEPHKALIUX
OpraHUYECKUX
COCTUHCHMI

HpaKTuquKne 3AHATUSA

[Ipaktudeckas pabora Ne§. «HoMeHKIaTypa KHCIOPOI0COACPIKALIUX OPIraHUICCKUX COSTUHEHUIY.

TpuBuanbHas W MEXIYHApOAHAS HOMEHKIATypa, XWMHUYECKHE CBOMCTBA, CIIOCOOBI TONYYEHUs CIUPTOB H
(heHoJI0B, KapOOHOBBIX KHCIOT U 3()HUPOB, albICIHI0B U KeTOHOB. COCTaBIICHHE CXEM peakiuil (B TOM YHUCIE 110
MPEIOKEHHBIM [IEMOYKaM TPEBpAIleHU), XapaKTepU3yIOIMNX XUMHYECKHE CBOMCTBA KHCIOPOAOCOIEPKAIINX
OpPTraHUYECKUX COCAUHEHUI

[Ipaktnueckas pabota Ne9. «Xumuyeckne W (UIUUECKUE CBOMCTBA KUCIOPOJOCOACPIKALINX OPraHMYECKHX
COEIIMHEHMS».
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[IpoBenenue, HaOMIOIEHHE M OMMCAHKE JCMOHCTPAIMOHHBIX OIBITOB: TOPCHUE CITUPTOB, KAYECTBECHHBIC PEAKIIUH
OJTHOATOMHBIX CHHPTOB (OKHCIIeHHe 3TaHojda okcumoMm memu (I1)), MHOroaTOMHBIX CHHPTOB (B3aHUMOICHCTBHE
rmiepuHa ¢ rugpokcugoM menu (11)), anprerngoB (okucieHue aMMHAadyHBIM pacTBOpoM okcupa cepebpa(l) u
ruapokcunom mean (11), B3aumoseiicTBre kpaxmaia ¢ HOJJOM), H3yUeHHE CBOMCTB PacTBOPA YKCYCHOM KHCIIOTHI

Pa3znen 6. A3zoTcoaep:kaiiue opraHudeckue coeTuHeHUs 4
Tema 6.1. Cojaepsxanue yueOHOr0 MaTepuaJia 4
AMUHBL AMUHBI: METWJIIAMHH — TIPOCTEHINNN TPEJCTABUTENh aMHUHOB: COCTaB, XMMHYECKOE CTpOCHHWE, (pu3mueckue u
AMHHOKHCIIOTBI. XUMUYECKHE CBOMCTBA, HAX0XKICHHUE B IPUPOE.
benku AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudyeckue coequHeHus. Duzndeckne W XUMHUYECKHE CBOWCTBA 2
aMHHOKHCIIOT (Ha IpUMepe TIuIrHa). bruonornyeckoe 3HaueHHe aMUHOKUCIIOT. [lenTusl.
benku kak npuponHele moinuMepsl. llepBudHas, BTOpUYHAs M TpETUUHAs CTPYKTypa OelkoB. XUMHUYECKUE
CBOWCTBA OEITKOB: THJIPOJIN3, ICHATYpalltsl, KaueCTBEHHBIE PEaKIINU Ha OEJIKH
IIpakTHYecKue 3aHATHSA
[IpaxTruaeckas padora Nel(. «CBoicTBa a30TOCOAEPKAMINK OPTAaHMIECKUX COCTUTHEHHIT.
duznyeckre U XUMHUYECKHE CBOWCTBA aMUHOB (pEakLHM ¢ KUCJIOTaMH M FOPEHUs)) U aMUHOKHCIIOT (Ha IpUMeEpe 2
rnunuHa). HaOmroneHne W omuMcaHue JEeMOHCTPALMOHHBIX OTBITOB: JICHATypalus OEKOB NPH HAarpeBaHUH,
IIBETHBIE PEAKITUU OEITKOB
Pazpnen 7. BoicokoMouieKyIsipHbIe COeIUHEHUS 2
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 2
I1nactmaccl. IIpakTH4yecKue 3aHATHS
Kayuyku. Bonokna
ITpaktuueckas padora Nell. «CunTes, aHau3 U KiacCU(UKALMS BEBICOKOMOJICKYIISIPHBIX COSAMHEHHI
OCHOBHBIE MOHATHS XHUMHUHU BBICOKOMOJIEKYJIIPHBIX COCOUHEHHH: MOHOMEp, IOJIUMEp, CTPYKTypHOE 3BEHO,
CTETeHb MOJUMEPHU3ALNU, CPEeNHsAsd MOJEeKyJsipHas macca. OCHOBHbIE METOJbI CHHTE3a BBHICOKOMOJEKYISIPHBIX
COEJIMHEHUH — MOJIMMEpHU3alH U TIOJTUKOHICHCAIHS. 2
O3zHakoMiIeHHE C OOpa3laMH MPHUPOJAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4YyKOB: ILIACTMAcChl
(MONMATHIIEH, TOJUMNPONHIICH, IOJWBUHUWIXJIOPH, TONHCTUPON); HATYpPalbHBIA W CHHTETHYECKHE KaydyKd
(OyTaMeHOoBbIM, XJOPONPEHOBBII W H30NPEHOBBINA); BOJIOKHA (HATypalbHbIE (XJIOMOK, WIEPCTh, MIENK),
MCKYCCTBEHHBIE (aLI€TaTHOE BOJIOKHO, BUCKO3a), CAHTETUYECKHE (KAaIllPOH U JIABCAH)
Konrpouabnast pa6ora 3 |CTpyKTypa 1 CBOiCTBA OpraHMYecKuX BeuiecTs (1o pazaenam 3-7) 2
IpodeccHoHATLHO OPHEHTHPOBAHHOE COAEPKAHNE (CONeP:KAHNE MPHKJIATHOT0 MOXYJIs)" 6
Pa3gen 8. Xumus B ObITY U IPOM3BOJACTBEHHOI 1eSITEJILHOCTH Ye10BeKa 6
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Tema 8.1.

XUMHYECKUE TEXHOJIOTHH
B MOBCEIHEBHOM
u po¢eCCHOHATTEHOM
NIeSITeJIbHOCTH YeJIoBEKa

Conep:xanue yueOHOro MarepuaJa

[IpaBwiia SKOJIOTMYECKHU TEIECOO0PA3HOTO TOBEACHUS B OBITY M TPYIOBOW JEATEIHLHOCTH B IEISIX COXPAHCHUS
CBOETO 3JIOPOBbS U OKPYXKAIOMICH MPUPOJHOM CpEnbl, ONMacHOCTb BO3JCHCTBUS Ha >KUBBIE OPTraHU3MBI
OPTaHWYECKUX BEMIECTB OTAETBHBIX KJIAcCOB (YTIEBOJOPOIBI, CIHPTHI, (EHOIBI, XJIOPOPraHUYECKHE
TIPOM3BOIHEIE, aTBbACTHIBI U JIP.), TIOKA3aTeNhb MPEAETHHO JOMYCTUMON KOHIICHTPAIINY U €T0 UCIOb30BaHHE.

Ponb xuMuu B 00€CTICYSHUHN SKOJIOTHYCCKON, SHEPTETHUSCKON U MUIIEBON 0€30MaCHOCTH, PA3BUTHU MEIUIIMHEI,

CO3/IaHWW HOBBIX MATEPHAaJIOB (B 3aBUCHMOCTH OT BHAA MPO(ECCHOHANBHON AesTEeNFHOCTH), HOBBIX NCTOYHHUKOB 4
sHeprum (aJbTepHATHBHBIE HWCTOYHHKH JSHepruu). l[loHSATHE O HaydHBIX METOJaxX TIIO3HAHUS BEIIECTB U
XUMUAYeCKHX peaknuid. [lpeacraBieHuss 006 o0OmMX HAayYHBIX NPHUHLIUNAX POMBIIUIEHHOTO TOJXYy4eHHs
BR)KHEHININX BEIIECTB (Ha MpUMepax MPOU3BOACTBA aMMHAKa, CEPHON KUCIOTHI, METAHOJIA).
XuMus B 370pOBBE HYEJIOBEKa: MpaBujia OE30IIaCHOTO WCIIONB30BaHUS JIEKAPCTBEHHBIX IPENapaToB, OBITOBOH
XMMHUH B TIOBCETHEBHOM KHU3HU
IMpakTHyeckne 3aHATHS
[Mpaktuueckass pabora Nel2. «lIpumMeHeHME XUMHYECKHX BEIIECTB M TEXHOJOTHH C ydeToM Oynyuien
pohecCHOHANBHON NEATEITbHOCTI.
Pemenne keiic-3agay mo TemMaMm: THIIEBBIE TPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO TMHTAHHS, BaXKHEHIINE
CTPOUTENbHBIE W KOHCTPYKLIMOHHBIE MaTepHalibl, CEJIbCKOXO3IMCTBEHHOE IIPOM3BOJCTBO, KpPAacKH, CTEKIIO, 2
KepaMHKa, MaTepuaibl JUIsl JJIEKTPOHHWKH, HAaHOMAaTepHaNbl, TEKCTHIIbHbIE BOJIOKHA, WCTOYHWKH DSHEPTHH,
OpraHMYECKHE W MUHEpaJbHbIE YHOOpPEHUs, JIEKAPCTBEHHbIE M KOCMETHYECKHE Iperaparbl, ObITOBas XUMUS,
MaTepHajbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.
3amura: [lpencraBneHne pe3ynbTaTOB pemIeHUs Keiic-3amad B ¢GopMe MHHHU-IOKIANa  (IOIyCKaeTcs
WCTIOJIb30BaHNe rpad)MIeCcKiX U MPE3EHTAIIMOHHBIX MaTEPUAJIOB)

CamocrosiTeJJbHAN 1.IToaroroska cooOIIeHNs 110 3aaHHOI TEME;

pa6oTa obyuaromerocs |2. CocraBieHe TE3UCOB OTBETOB;
3.AHanuTnyeckas 00paboTKa TeKCTa (KOHCIIEKT — aHaJIH3 ) TI0 TEME; 36
4.CocraBieHHe TEMaTHYECKOTO KPOCCBOP/IA 110 TEME;
5. [loaroroBka KeHcoB Ha aHaM3 HH(GOPMAIIMK O HAYYHBIX JOCTHKCHUSX.
Bcero 108
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3.YCJIOBUS PEATTAZALINA TIPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

3.1. MarepuajibHO-TeXHUYECKOe o0ecreyeHue padoueii NPOorpamMmmMbl
0011e00pa3oBaTeIbHOM TUCHUILINHBI

Jns peanuzanuu nporpamMMmbl  00mieo0pa3oBaTENbHON JUCHUIUIMHBL MPEAYCMOTPEHBI
CJEYIOIIKE CIIeUANIbHBIC TOMEILICHHUS:

HaunmenoBanue O0opynoBaHue, TEXHHUECKUE CPECTBA 00yUeHUS,
y4e0OHOT0 MM 00IIero MIPOrpaMMHOE 00ECTICYECHUE U JIP.
TIOMEIICHUS
Kabunet xumuu TexHuyeckue cpeacTBa 0OyICHHUS:

NEePCOHANBHBI ~ KOMIBIOTED €  JOHOJHUTEIBHBIM
obopymoBanueM  (CTEpEOKONIOHKa, web-kamepa ¢
MHUKPO(OHOM), KOMIBIOTEP C BHIXOJIOM B HHTECPHET.
Pabouee mecto mpemomaBarens (ctois, cryn), padoudne
MecTa oOyyaromuxcs (Y4eHHMUECKHUE CTOJbl U CTYINb),
ydeOHas TOCKa JUIsl HAMUCAHUSI MapKepOM.

[NomMmerenue mis PaGoune Mecta oOydaromuxcsi (CTONBI, CTYJbs),
CaMOCTOSTEIIBHON OCHAII[CHHBIE KOMITBIOTEPHOU TEXHUKOU c
paboThl 00yUaromuXxCst BO3MOKHOCTBIO TOJKIIOUCHHUsT K cetu «HTepHEeT» M
(Menmazan) o0ecrnieueHneM nocryna K AIIEKTPOHHOMN

nH(}OpMalMOHHO-00pa30BaTeNBLHOM cpejie

3.2. Ilomelenue, B KOTOpoM peanusyercs padouas nporpamma OJ1.12 XUMHUHN

npejacrasjasier codoi

a) CrenuatbHbIC MOMEIICHUS TPEACTABISIIOT co00i yuyeOHbIe ayJUTOPHH, C JOCTYIIOM K
BUPTYaJIbHBIM JIAOOPATOpPHUSIM, OCHAIIEHHblE O0OpYy/IOBaHHEM, TEXHHYECKHMMHU CpPEICTBAMU
oOy4yeHHsT JUIsI TIPOBEICHHS 3aHITUH BCEX BHJOB, MPEIYCMOTPEHHBIX 00pa30BaTEIbHON
OpOrpaMMOi, B TOM 4YHCII€ TPYNNOBBIX M WHAWBHUIYAIbHBIX KOHCYJIbTAllUH, a TakkKe MAJs
MIPOBEICHUS TEKYIIEro KOHTPOJIS, MTPOMEKYTOUHOW aTTECTAIH, TIOMEIIEHUS ISl OpTraHU3aluu
CaMOCTOSITENIbHOW U BOCIIUTATENbHOM paboThI;

0) Bce BHUABI Y4eOHOH JEeATENBHOCTH OOYYarOIIMXCS, MPEAYCMOTPEHHbIE Y4EOHBIM
IUTAaHOM, BKJIFOYasi IPOMEXKYTOUHYIO aTTECTalNI0, 00ECIIeYeHbl paCXOIHBIMU MaTepHaIaMu;

B) TIOMENICHHUS Ui OpPTaHM3aldd CaMOCTOSTEIIFHOM W BOCHHUTATEIBHOW pabOTHI
OCHAIIIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBHIO MOJKIIOYEHHUS K HH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «HTepHET» H o0ecredeHneM JOCTylma B DIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO cpely 00pa3oBaTeIbHON OpraHu3auuu (Mpu HATUYHH);

I') JOMyCKaeTCs 3aMeHa 000pyI0BaHMsI €r0 BUPTYaJbHBIMH aHAJIOraMH;

o) oOpa3oBarenbHas  opraHu3anus  oOecrieyeHa  HEOOXOJUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO U CBOOOJHO PACIpOCTPaHsIEeMOro MPOrpaMMHOI0 OOecredeHHs, B TOM 4YHCIie
OTEYECTBEHHOT'O MPOU3BOCTBA;

€) TpU WCIOJB30BaHMH B  00Opa30BaTebHOM TIPOIECCe TMEYATHBIX  H3/IaHUH
O6ubnuoTeyHslii (POHA YKOMIUIEKTOBAaH NEYaTHBIMM H3JaHUAMU M3 pacuyera He MeHee 0,25
IK3EMIUISIpa KKIOTO U3 M3AaHWH, YKa3aHHBIX B pabouux MporpamMmax JUCHHUILTHH (MOTyJIei),
OpaKkTUK, Ha OJHOrO OOYYalolerocs W3 4YHUCIA JIML, OJHOBPEMEHHO OCBAaMBAIOLIMX
COOTBETCTBYIOIIYIO JUCIUTUTHHY (MOYJb), IPOXOISAIINX COOTBETCTBYIONIYIO IPAKTHKY;

) B KauyecTBe OCHOBHOH aMTepaTypsl OoOpa3zoBaTeibHas OpraHU3alUs HUCIOIb3yeT
yueOHUKH, yueOHble nocodus, npeaycMmorpenHsie [100IT;



3) B KOJJIEKE B HAJIMYMU SJIEKTPOHHas HH(OpMAIMOHHO-00pa3oBaTeNnbHas Cpeaa,
JOTyCKalomasi 3aMeHy Ie4aTHOTO OubanoTedHoro (oHga C MPEeJOCTaBICHHEM IpaBa
OJTHOBPEMEHHOTO JIOCTYIa HE MEHee 25 MPOIEHTOB 00ydYaromuxcst K HUPpoBOH (3JIEKTPOHHOM)
OHOJINOTEKE;

u) oOyuvarommmcs obecrieueH AOCTyN (yAaJeHHBIM IOCTYyI), B TOM 4YHCJIE B cClydae
INPUMEHEHUS JJIEKTPOHHOTO OOy4YeHUSs, IUCTAaHIIMOHHBIX O00pa30BaTeNbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM TNPO(ECCHOHANBHBIM 0a3aM JaHHBIX ¥ HWH(POPMALMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMpeeiseTcs B padouyux mporpaMmax JUCHUIUIMH (MoIynied) u
MOJITIC)KUT OOHOBJICHUIO (TTPH HEOOXOIUMOCTH);

K) oOyuaroluecss MHBJIMWIBI W JIMLA C OTrPAHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBbSI
JOJDKHBI  OBITH 0OeCHeueHbl IMeYaTHBIMA M (WJIM) SJIEKTPOHHBIMH YYEOHBIMH W3JaHHUSIMH,
aJanTUPOBAHHBIMU MPU HEOOXOIUMOCTH JIsl O0yUeHUS YKa3aHHBIX 00y4aronXcs;

1) oOpa3oBarenbHas MporpamMma JOJDKHA O0ECreYMBaThCs Y4eOHO-METOAMYECKON
JOKyMEHTalueil mo BceM Y4YeOHbIM AMCHMIUTUHAM (MOZYJSM), BHAAM MPAKTUKH, BHIaM
rOCyIapCTBEHHOW UTOTOBOM aTTECTALUU;

M) pEKOMEHJALMHU MO WHOMY MaTepUAIbHO-TEXHUYECKOMY M Y4€OHO-METOAMYECKOMY
o0ecIeueHuI0 peanu3anui o0pa3zoBaTeabHON mporpammel onpenesitores [TOOI.

OOpazoBaTenbHbIN IpoLecC O00€CIEeUMBACTCS CIEAYIOIIMMU YYEOHBIMH U HMHBIMU
HOMEIICHUSAMH U 000pYI0BaHUEM:

3.3. UndopmannonHoe odecrnevyeHne peajn3annu padoyeil nporpaMmal
0011e00pa3oBaTeIbHOM TUCUMILIUHBI
OO0s3aTesbHbIC MTeYaTHBIC H3/IaHUS

1. Tabpuensn, Oner CepreeBnuy Xumus. 10 kmace [Tekcr] : yue6.:6a30Bb1i1 yposens / O.C.
["abpuensn. - 6-e u3m., crep. - Mocksa : [Ipoda, 2018. - 191, [1] c. : mn. - (Poccuiickuii
yueOHuK). - ISBN 978-5-358-19781-7 (B mep.) : b. 1. - TekcT : HEMOCPEICTBEHHBIHA.

2. Tabpuensn, Oner Cepreebuu Xumusi. 11 knace [Tekcrt] : yue6. : 6a3oBbIit ypoBens / O.C.
["abpuensu. - 5-e u3m., crep. - Mocksa : [poda, 2018. - 223, [1] c. : un. - (Poccuiickuii
yuebHuK). - ISBN 978-5-358-19784-8 : b. 11. - TekcT : HemocpeACTBEHHBIH.

DNEeKTpOHHBIE U3TAHUS

1. T'ycesa, E. B. Xumus ma CIIO : yueOHo-meToanueckoe nocodue / E. B. I'ycea, M. P.
3uranmmHa, J[. U. Kynukosa. — Kazanps : KHUTY, 2019. — 168 c¢. — ISBN 978-5-
7882-2792-4. — Tekcrt : 27eKTpOHHBI // JIaHb : 31IeKTPOHHO-OMOIHOTEYHAst cucTeMa. —
URL: https://e.lanbook.com/book/196096 (mata obpamienus: 13.06.2023). — Pexum
JocTymna: sl aBTOPU3. MOJIb30BaTeNeH.

2. Opranunueckas xumus : yueOHuk : [12+] / U. I1. Slkosnes, E. B. KyBaesa, E. B. ®enoposa
[u ap.] ; mox pen. U. II. SAxoBneBa. — Mocksa : dupext-Meaua, 2022. — 312 c. : un.,

CXEM., TaoI. — Pexum JIOCTYyTIA: o TIO/IMTHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=683112 (nata oOpareHus:
13.06.2023). — bu6mauorp. B kH. — ISBN 978-5-4499-3085-9. — TeKCT : 2JIeKTPOHHBIH.

3. Xummus : yueOHoe mocobme / cocraButenu C. C. AprtembeBa [ np.]. — BopoHex :

BI'HMOK, [6. r.]. — Yacte 1 — 2019. — 101 c.— Texkct : snexTpoHHbIH // JlaHp :
3NIEKTPpOHHO-O0MOMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/140391 (nmata
obpamtenus: 06.09.2023). — PexxuMm poctymna: i aBTOPU3. MOJIb30BaTENCH.

4. Xwumus : ydaeOHoe mocobue / cocraButrenu C. C. AprembeBa [ ap.]. — Boponex :
BI'HOK, [6. r.]. — Yacts 2 — 2019. — 74 c.— Tekct : snexTpoHHsii / Jlanb :
3JIeKTPpOHHO-O0nOMoTeuHast cucrema. — URL: https://e.lanbook.com/book/140389 (nmata
obpamtenus: 06.09.2023). — Pexxum foctymna: i aBTOPU3. MOJIb30BaTENCH.

5. Xumus : yuebnoe mocobme / cocraBurenu C. C. ApremneBa [ ap.]. — Boponex :
BI'UOK, [6. r.]. — Yacte 3 : Opranuueckas xumust — 2019. — 177 c.— Tekcr :



https://biblioclub.ru/index.php?page=book&id=683112
https://e.lanbook.com/book/140391
https://e.lanbook.com/book/140389

ANIEKTPOHHBIN //  Jlanp @  2JeKTpoHHO-OMOiMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/140390 (marta obpamenwus: 06.09.2023). — Pexxkum mocryma:
JUIsl aBTOPH3. T0JIb30BaTEIIEH.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOH ceTh «IHTepHETY, BKITFOYas
npodeCcCHOHANIbHBIC Oa3bl TAaHHBIX

https://content.edsoo.ru/lab/subject/1/ - uTepakTHBHBIC BUPTYAIbHBIC JTA0OPATOPHBIE.

OBbC «YHuBepcuterckas oudiaunoreka online». https://biblioclub.ru/

Db «Jlanby». https://e.lanbook.com/

school-collection.edu - Enunas xoutekiust udpoBbIx 00pa3oBaTeabHbIX pecypcoB. Komiekuus
BKJTIOYAET B ce0s pa3HOo0Opa3HbIe IIUPPOBBIE 00pa30BaTEIbHBIC PECYPChI, METOAMYECKHIE
MaTepHualibl, TEMAaTHYECKHE KOJUICKIIMU, HHCTPYMEHTHI (IIPOrpaMMHbBIE CPEACTBA) JIJIst
MOJICP)KKH YU4eOHOM e TEeNLHOCTH U OPTaHU3aIiK y4eOHOTO Mpoliecca.

fcior.edu.ru -  depepanbHblii  HEHTP  MH(DOPMAIMOHHO-OOPA30BATEILHBIX  PECYPCOB.
OO0ecnieunBaeT TOCTYIMHOCTD U 3P PEKTHBHOCTD UCIIOIB30BAHUS DIICKTPOHHBIX 00Pa30BaTEIIbHBIX
PECypCOB ISl BCEX YpOBHEH M OOBEKTOB CHUCTeMBI oOpa3zoBaHus P®D. PeammsyeT KOHIICTIIHIO
"enMHOro OKHA" JUIS JOCTyHa K JIFOOBIM DJIEKTPOHHBIM 00pa30BaTEIbHBIM PEeCcypcaM CHCTEMbI
obpazoBanus PO.

HNudopManHoHHO-CIPABOYHBIE CHCTEMBI:
- Koncynprant+  [OnexkTpoHHbIi  pecypc]:  uHGOPMaIMOHHO-
MpaBOBO# MmopTat: cait. — Pexxum mocrtyma: http://www.consultant.ru ceo6oHbIit
— KOIEKC (cnpaBouHo-mipaBoBasi ~ cucTeMa)  [DJIEKTPOHHBIM
pecypc]: caiit / Undopm.-ipaBoBoii koncopumym «KOAEKC». —Pexxum nocryma:
http://www.kodeks.ru , cBoOOaHBIIA.


https://e.lanbook.com/book/140390
https://content.edsoo.ru/lab/subject/1/
https://biblioclub.ru/
http://www.consultant.ru/

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA

OJ1.12 XUMUS

Ol_leHKa 3allVIAHUPOBAHHBLIX PE3YJHbTAaTOB oﬁyqumI:

OK u IIK

Paznen/ Tema

Tum oLeHOYHBIX MEPOIIPUATHH

Paznen 1. OcHoBBI CTpOE€HUS BelIECTBA

OK 01

CTpOCHI/Ie ATOMOB XMMHWYCCKUX 3JICMCHTOB U IPpUpPOJa
XMMHYECKOH CBS3U

1. Tect «CtpoeHue aTOMOB]
XMMHUYECKUX JJEMEHTOB U IPHPOJA
XMMHUYECKOH CBA3MY.

2. 3amaun Ha COCTABIICHHE XMMUYECKHX|
(bopMyn BYXaTOMHBIX COCIOHHCHHH
(OKCHIOB, CyTbOUIOB, THIPUAOB H
T.IL.).

3. 3amaHus Ha  HCIIOJIb30BAHUE
XMMHYECKOM CHMBOJMKA M Ha3BaHUH
CoeIMHEHU I 1o HOMEHKJIATyPE|
MeKTyHapOAHOTO CO1033
TEOPETUYECKON U IPUKIAAHON XUMUU Y|
TPUBUATIBHBIX Ha3BaHUH JUIs
COCTaBJICHUSI  XUMHUYECKHX  (opMyJ
ITBYXaTOMHBIX COCIMHEHHH (OKCHIOB,
Cymb(UIOB, THAPUIOB U T.II.) U IPYTHX|
HEOPTaHMYECKUX COCIMHEHUH
OTIETBbHBIX KIACCOB

OK 01
OK 02

[Mepuonnueckuii 3akoH u Tadnuna [1.11. Menneneesa

1. Tect «MeTtannmuyeckue /]
HEMETAJITHICCKIC CBOICTBa,
HIIEKTPOOTPHULIATENIEHOCTh U CPOJICTBO K
PIEKTPOHY XHUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C WX DJIEKTPOHHBIM
CTpoeHuEM U MOJIOYKEHUEM B
MEPUONYECKONH CUCTEME XHMHUYECKHUX|
brnemenToB [[.U. MenaeneeBay.

2. [IpakTrueckue 3a7laHus Ha
[YCTaHOBIICHHE CBSI3U MEKIY CTPOCHHEM
ATOMOB XUMHYECKHX DJIEMEHTOB M|
MEePUOTNICCKAM H3MCHEHHEM CBOWCTB]
XUMHYCCKHX  DJIEMEHTOB n  uX
COCIMHEHUH B COOTBETCTBHM  C
nonoxxenueM [lepuoanueckoit cucreme.
3. IIpaxkTHKO-OpHEHTUPOBAHHBIE
TEeOpPEeTUYECKUE 3aJlaHus Ha
XapaKTepU3aInIo XUMHUYECKUX
PIIEMEHTOB: «Metannmuieckue /]
HEMETAITTNYECKIE CBOWCTBA,
PIEKTPOOTPHULATEIBLHOCTh U CPOJICTBO K|
PIEKTPOHY XUMHUYECKHX D3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM|
CTpOeHuEM u TOJIOKEHUEM B
[EPUOINYECKON CUCTEME XHMHUYECKUX|
bnemenToB JI.M1. MeneneeBay

Pazgen 2. Xumuuyeckue peakuuu

OK 01
OK 04

[TUIBI XUMUYECKUX peaKIuit

1. 3amaun Ha coCTaBIICHHE ypaBHEHUN
[peaKIuii:

- COEJIMHEHNS, 3aMEICHUs,
pa3yioxKeHus1, 0OMeHa;

— OKHCIIMTENILHO-




BOCCTaHOBHTEIILHBIX PEAKLIUIT C
MCTIONIb30BAaHUEM METO/A 3JIEKTPOHHOTO
GamaHca.

2. 3amadn Ha pacdyeT Macchl BEeMIeCcTBa
i 00bEMa

ra30B [0 U3BECTHOMY KOJIHIECTBY
BEIIECTBA, Macce MM 00bEMY OHOTO
M3 y4acTBYIOIIMX B PEAKIMH BEIECTB;
[pacuéThl

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CJIU OJHO U3
BEIIECTB MMEET IPUMECH

DNeKTpOIUTHIECKAs UCCOIMAIS U HOHHBIH 0OMEH

1. 3aganus Ha COCTaBJICHUE|
MOJIEKYJISIPHBIX M MOHHBIX PEAKIHi C
y4acTHEeM KHUCIOT, OCHOBaHHHA ¥
COJIeH, YCTAaHOBJICHWE HW3MCHEHHS
KHCIIOTHOCTH CPEJBI

2. JlabGopatopHas pabora "Twumsl
XUMHUYECKHUX peakiuii”

Pa3gen 3. CTpoeHue u cBOIiCTBa HEOPraHUYECKHX
BellecTB

KontponsHas pabora
«CBoiicTBa HEOpPraHUYECKHUX|
BEIIECTB»

OK 01

Knaccudukanms, HOMEHKIATypa ¥ CTPOCHHE
HEOPraHMYEeCKHUX BEIECTB

1. Tect «HoMeHkinaTypa U Ha3BaHHE
HEOPraHUYEeCKNX BEIIECTB HUCXONSA U3
UX  XUMHYCCKOH  (HOPMYJBI  HIIH
COCTaBJICGHHE XHMHUUYECKOH (HOpMYJIb]
UCXOJ1 W3 Ha3BaHMUs BeIIeCTBa IO
MEXAYHApOOHOW WJIM TPUBHAIBHOU
HOMEHKJIATYpE».

2. 3agayn Ha pacdyeT MaccOBOHM J0JH
(Maccpl)  XMMHYECKOTO  DJIEMCHTA
(coenuHEHHS) B MOJIEKYIIE (CMECH).

3. Ilpaktnueckue  3agaHusl 1O
Ki1accuuKaluy, HOMEHKIAType WU
XUMHYECKUM dhopmyaam
HEOPraHMYECKUX BEIIECTB Pa3IMIHBIX
KJIaCCOB.

4.  Tllpaktuyeckue  3ajJaHusl  HA|
OIIpEeICTICHNE XUMUYECKOH
AKTUBHOCTH BEIIECTB B 3aBUCHUMOCTH
BHIa XUMHYECKOW CBS3M W THUIIA
KPUCTAJUTHIECKOH PeIeTKH

OK 01
OK 02

DU3NKO-XUMHYECKUE CBOMCTBA HEOPTraHUUYECKUX BELIECTB

1. Tect «OcOOEHHOCTH XMMHUYECKHX

CBOICTB OKCHJIOB, KHUCJIOT,
OCHOBaHUM, aM(pOTEPHBIX|
TUIPOKCUJIOB U COJIEIN.

2. 3amanus Ha COCTaBJICHHE|

YpPaBHEHUW XUMHUYECKHX pPEaKkUui ¢
y4acTHeM TPOCTBIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB: OKCHJIOB
METAJLIOB, HEMETAJIJIOB U
aM(pOTEPHBIX 3JIEMCHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAHHM
" aM(pOTEpHBIX TUAPOKCHUJIOB,
HEOpraHUYeCKHX coJiei,
XapaKTepU3yIOUIMX HX CBOWCTBA H
CIIOCOOBI IIOJTyYeHUSI.

3. IIpakTHKO-OpHEHTUPOBAHHBIE]
TEOPETHYECKHE 3aJJaHMsl Ha CBOMCTBA
u MI0JIy4€HUE HEOPraHUYECKUX

BCHICCTB




OK 01
OK 02
OK 04

Wnentndukaiys HEOPraHNIECKUX BEIIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE]
3aJaHUs o COCTAaBJIEHUIO
XIMHYECKHX pEaKkIuid C ydacTueMm|
HEOpPTaHNYECKUX BEIIECTB,
HCTIOJB3YEMBIX ISt 1504
AICHTUDIKAIAH.

2.JIaboparopHas pabota:
“UnenTudukanus  HEOPraHUYCCKHUX]
BEIICCTB”’

Pa3gen 4. CTpoeHue U cBOICTBa OPraHNYeCKHUX
BelllecTB

KonrponbHas padorta
«CtpoeHue U CBONCTBA OPraHUYECKHUX
BEIIIECTB

OK 01

Knaccudukamus, ctpoerre 1 HOMEHKIIATypa
OPTaHWYIECKUX BEIIECTB

1. 3agaHus Ha cocTaBieHHE Ha3BaHHUH
OpraHUYECKUX COCIUHEHUN 10|
TPUBUAIBHON WU MEKIYHApOIHOU
CHCTEMAaTHYECKON HOMEHKIIATYpE.

2. 3agaHust Ha COCTABICHHUE MOJHBIX U]
COKpPAIIEHHBIX CTPYKTYPHBIX (OpMyT]
OpPraHWYECKUX BEILECTB OTIENbHBIX]
KIIaCCOB.

3. 3agaun Ha ONpEaEIICHUE
npocreiiiieii (GopMyIbl OpraHuYEcKoH|
MOJIEKYJbl, MCXOAS U3 3JIEMEHTHOIO
cocrtana (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX COEAUHEHUN

1. 3amamus  Ha  COCTaBJICHHE
YpPaBHEHUNW XUMHUYECKHX pPEaKLHd ¢
ydacTHeM OpIraHHMYECKUX BEIIEeCTB Ha|
OCHOBaHHH MX COCTaBa M CTPOCHUSI.

2. 3anaHus Ha COCTAaBJICHUE
YpaBHEHUH XHUMHUYECKUX PEaKLHil,
WITIOCTPUPYIOLTHX XUMHYECKHE
CBOHCTBA C YYETOM MEXaHH3MOB]
MPOTEKAaHWsl JAHHBIX pEeakIuid ¢
TEeHETUYECKOM CBSI3M OPraHUYECKHX|
BEIIIECTB Pa3HBIX KJIACCOB.

3. PacyeTHble 33/1a4M 10 YpaBHEHUAM
peakiuii ¢ y4JacTHeM OpPraHWYECKHX|
BEIIIECTB.

4, Jlaboparopnas pabotal
“IIpeBpauieHus OpraHUYECKHX|
BELLECTB IIPY HArpeBaHUU"

OK 01
OK 02
OK 04

Wnentnduxanus opraHNueCKuX BEIIEeCTB, UX 3HAYCHUE U
IpUMEHEHHE B OBITOBOI U MPOU3BOACTBEHHON
JIEATCIBHOCTH YEJIOBEKA

1.IIpakTuKO-OpUEHTUPOBAHHbIE
3alaHUs o COCTaBJIEHUIO
XIMHYECKHX pEaKkIuid C ydacThueM|
OpraHMYECKHUX  BEMIeCTB, B  T.4.
HCTIONB3YEMBIX IS ux
uaeHTU()UKAITIH B OBITY U
MPOMBIIIIJIEHHOCTH.

2.JIabopaTopHas pabota:
“Unentuduxarms OpraHUYeCcKuX
COEIMHEHUN OTAEIbHBIX KJIacCOB”

Pazgen 5. Kuneruueckue u TepMOAMHAMUYECKHE
3aKOHOMEPHOCTH NPOTEKAHNS XHMHYECKHX peaKIuii

OK 01
OK 02

CKOPOCTh XHMHUYECKHUX pEakuid. XUMHUIECKOe
paBHOBECHE

IIpakTuKO-OpUEeHTHPOBaHHbBIE

TEOpEeTUYECKHE 3aJaHusl Ha aHaJu3
(hakTOpOB, BIUSIONINX HA W3MECHEHUE
CKOpOCTH XHMH‘ICCKOﬁ peaKupm.
IIpakTuKO-OpHEHTUPOBAHHbBIE

3aaHUs Ha HpI/IMeHeHI/Ie HpI/IHHI/IHa
Jle-lllaTenbe s HaXO0XIEeHUS
HanpaBneHm[ CMCIICHUA paBHOBeCI/Iﬂ
XUMHUYECKOW peakuMd W  aHaJu3




(l)aKTOpOB, BIIMAKOIIUX Ha CMCIICHUC
XUMHUYECKOI'0 PAaBHOBECHUA

Pasnea 6. PacTBopbl

OK 01 TloHsATHE O PACTBOpPAX 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 [PaCTBOPOB.
2 .IIpakTHKO-OpHEHTHPOBAHHBIC
pacyeTHbIC 3aJaHWs Ha JHCIEPCHBIC
CHCTEMBI, HCHOJB3yeMble B OBITOBOH U
[POH3BOJICTBEHHOM JeATeNbHOCTH|
HgeoBeKa
OK 01 HccnenoBanne CBOMCTB PacTBOPOB JlaGoparopHast pabora
OK 04 “IIpuroTOBICHNE PACTBOPOB”
IIpodeccnonaabHO-0PHEHTHPOBAHHOE COeP:KAHME
(conep:kaHue NPUKJIATHOTO MOAYJISA)
Paszien 7. Xumusi B 6bITY U IPOH3BOACTBEHHO Bammra keiica (¢ yuetrom Oymyuiei
NEATEILHOCTH TeI0BEKA npodeccroHaNbHO IeSTeTbHOCTH)
OK 01 Xumust B ObITY M IPOU3BOJICTBEHHOMH AEATEIBHOCTH Keiic (c yqeToM Oymymeii
OK 02 . po¢eCCHOHATBHOM NeSTeTFHOCTH)
OK 04 Bo3MoxHBIE TEMBI KEHCOB:
OK 07 1. [Torennenune KJInMaTa u
TIK 1.2. BBICBOOOXKICHIE Ta30BBIX THIPATOB]

CO JIHA OKeaHa.
2. Bynymume marepuansl Ans aBua-,
MAIlIMHO- ¥ IPUOOPOCTPOCHHUSL.

3. HoBbie MaTepuaibl sl COJTHEUHBIX
Garapeil.

4, JlexapctBa Ha OCHOBE

PACTUTCIIBHBIX IpCapaToOB




