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PaGouast mporpamma o6meoopazoBatenbHoOM quciuiauabl OJ].12 Xumus mo
cnenuasibHOocTH  53.02.03 MHCTpyMEHTAJIbHOE HCIOJHUTENIBCTBO (IO  BUIY:
MHCTPYMEHTBI HApOJHOTO OpKeCTpa) pa3paboTaHa B COOTBETCTBUH ¢ DeepaabHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CpPEIHEro 00IIero 0opa3oBaHus,
yTBEPKJIEHHOTO TprkazoM MunoOpHayku P® Ne 413 ot 17.05.2012 r. (B pen.
[TpukazoB Munobpuayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot
29.06.2017 N 613, Munnpocsemienus P® ot 24.09.2020 N 519, ot 11.12.2020 N
712, ot 12.08.2022 N 732, or 27.12.2023 N 1028), ¢ ®enepaibHbIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPETHETO MPO(ecCHOHATBEHOTO
oOpazoBanus 1o crennanbHocT 53.02.03 MHCcTpyMeHTaIbHOE HCHOJHUTEIBCTBO
(Mo BWAY: HMHCTPYMEHTHI HApPOJHOTO OPKECTpa) , YTBEP)KICHHOTO IPHKA30M
MunuctepctBa obpazoBanust U Hayku PD ot 27 oxtsabps 2014 r. N 1390 (c
M3MEHEHUSMU U JonoiaHeHusmu ot: 17 mast 2021 r., 3 urons 2024 r.), npumepHoOn
nporpamMmbl  00IIe00pa30BaTEeNbHON  y4eOHOM  JUCHUIUIUHBL  «XUMUS» IS
npodeccruoHanbHbIX 00pa3zoBatenbHbiX opranuzanuii (OGI'BOY JI1O UPIIO, ytB.
Ha 3acenanuu CoBeTa MO OIICHKE COJEpaHUS U KauyecTBa MPUMEPHBIX paboymx
porpamMm 00111€00pa30BaTENBHOTO U COLMAIbHO-TyMaHnutapHoro mukios CIIO,
npotokon Ne6/2025 ot «18» anpens 2025 roaa.)

Pazpabotuuk: 'ATIIOY HCO «HOKKull»

[IpenonaBarens: XKabunnera M.H.

PabGouasi nporpamma:
o0CyXJIeHa U PEKOMEHI0BaHa K YTBEPKICHUIO PEIICHUEM IIUKIOBOW KOMUCCUU 18
mas 2026 r., nporokon Ne 10

[Ipencenarens: Hexpacosa N.1.
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00111€00pa30BaTeIbHON TUCITUIIIINHBI

ctp. 20-24




1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJILHOM JUCHUIIJINHBI

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

VYuebHas mnporpamma oOmreoOpazoBarenbHor gucuuiinabl O/ 12 Xumus
ABJISIETCSI 4YacCThIO 00I111€00pa30BaTEeIbHOTO IMKJIAa OCHOBHOM MpOQecCHOHATBHON
o0pa3oBaTenbHON MporpamMmbl (MMPOrpaMMbl MOJATOTOBKHU CIIELUATUCTOB CPEIHETO
3BE€HA) MO0 CIEIHAIBbHOCTH cpelHero npodeccuoHanbHoro odpaszoanus 53.02.03
NHcTpyMeHTaIbHOE  UCHOJHUTENBCTBO (TI0O  BHUJAY: HHCTPYMEHTBHI HAPOJHOTO
opkecTpa) (yriryOJIeHHas OJrOTOBKA).

Y4yeOnass mporpamMma 0O0IIEO0Pa30BATEHPHON  JUCHUIIIMHBI  « XHAMHS
obecrieunBaeT (popmupoBanue MpohecCHOHATHHBIX U OOITUX KOMIIETSHITHH 0 BCEM
BugaM pearenbHoctd PI'OC mno cnenmanbHocTH 53.02.03 HMHCTpyMeEHTanbHOE
UCTIOJTHUTENBCTBO (IO BHJY: MHCTPYMEHTHI HApOJHOTO Opkectpa) (yriryOjcHHas
MOJITOTOBKA).

Oco0oe 3HaueHHE QUCHMILIMHA UMeeT npu (opMupoBanuu u pazputun OK
1,0K2,0K 4, 0K 7,IIK 1.2.

1.2. llean, 321244 ¥ IVIAHUPYeMble Pe3yJibTaThl

Heapb o6meobpazoBareabHON JUCHMUILUIMHBI 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 NMOHUMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEeTOCTHOM HAyYHOM KApTUHBI MUPA,
B3aMMOCBSI3H U B3aIMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBIATH (HOPMYJIBI HEOPTAHMUECKUX U OPTaHUYECKUX
BEIIECTB, YpaBHEHUS  XUMUYECKHX  pEaKIHii, OOBSACHATb HMX  CMBICIH,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX HKCIIEPUMEHTOB,

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

4) pa3BUTh YMEHHs MCIOJIB30BaTh MHPOPMAIUI0 XUMHUYECKOTO XapaKTepa U3
Pa3TUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS POTHO3UPOBATH MOCIEACTBUS CBOCH JESITETbHOCTH
1 XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh TOHUMAHNE 3HAYMMOCTH JTOCTHKCHUN XUMUYECKON HAYKU U

TEXHOJIOTUH JJIsl Pa3BUTHS COIMATILHON 1 TTPOU3BOJICTBEHHOM cdep.



IlepedyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
B xozne ocBoeHus pabodeit mporpaMMbl 0011e00pa30BaTEIbHON JUCIIUILIUHBI
00yJaIOIMMUCS OCBAMBAIOTCS CIACAYIOIIUE YMEHUS U 3HAHUS:

Pe3ynbTaThl Mo 061eo0pa3oBaTeIbHON TUCITUTIIINHE

Kox OK u IT1IK (mpeaMeTHbIE pe3yIbTaThl)
YmMmenus 3HaHus
OK 01.Bs1bupars B yacTu Tpya0BOIr0 BOCHIUTAHUSA: - BIaJeTh CUCTEMOH XMMUUYECKHUX 3HAHUH,
crocoOBI penIeHuUs - TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH | KOTOpas BKIIOYAeT: OCHOBOIOJATrafoIIue
3amad MacTepCTBa, TPYIOII00He; MOHATUS  (XUMHYECKHI DJIEMEHT, aToM,
po¢eCCHOHATBHOM - TOTOBHOCTh K aKTHBHOW JESATEILHOCTH | 3JEKTPOHHAs 006ojouka aroma, s-, p-, d-
JEATETLHOCTH TEXHOJIOTUYECKON u COIMAJBbHON | DJIEKTPOHHBIE OpPOWTANIM  aTOMOB, HOH,
MIPUMEHUTEIBHO K HarpaBJICHHOCTH, CIOCOOHOCTH | MOJIEKYJIa, BaJICHTHOCTb,
Pa3IMYHBIM WHUIUAPOBATH, IUIAaHUPOBATh U | BJIEKTPOOTPHULATEIbHOCTD, CTEIIeHb
KOHTEKCTaM CaMOCTOSTENHLHO BBITIOJTHSTD TaKylo | OKMCJICHHUS, XUMHYecKash CBSI3b, MOJIb,
JIeSTENILHOCTB; MOJSIpHAsE ~ Macca, MOJISIPHBIA  00beMm,
- WHTEpeC K  pa3nuuHbIM  cdepaMm | yriepoaHbIH  ckeneT,  (QyHKIMOHaIbHAs
po¢eCCHOHATBHOH NesTeIHHOCTH, TpyIIa, paadkaig, W30MEpHs, HW30MEpHI,
Osiaienne yHHBepPCAJbHBIMH Y4Y€OHBIMH | TOMOJIOTHYECKUN pan, TOMOJIOTH,
NM03HABATEJbHBIMH AeHCTBUSMH: YTJIEBOJOPO/IBL, KHCJIOPOJ- u
a) 0a30Bble JIOTUYECKHUE AeHCTBUS: a30TcoAeprKallne COCIUHEHHS,
- CaMOCTOSTENPHO  (QOpMyIHUpOBaTh ¥ | OMOJOTHYECKHU aKTUBHBIC BelIecTBa
aKTyaJIM3UPOBaTh MPOOJIEMy, paccMaTpuBaTh | (YIJICBOABI,  JKUPBI, OEJKH), MOHOMED,
€€ BCECTOPOHHE; noJimmep, CTPYKTYpHOE 3BEHO,
- YCTaHaBIIUBAaTh CYLIECTBCHHBIN NPU3HAK | BEICOKOMOJIEKYJISIPHBIC COCMHEHUS,
WIn OCHOBaHHUs ULt CPaBHEHUsI, | KpUCTAIIMIECKas pemieTka, THIIBI
Kknaccudukanuu 1 00001IIeHNS; XUMHYECKUX  peakiuil  (OKHCIHTEIbHO-
- ONpeNeNsATh LU AeSTEeIbHOCTH, 3a1aBaTh | BOCCTAHOBUTEJIbHBIC, 9K30-U
mapaMeTphl U KPUTEPUH HX TOCTIKCHUS, SH/IOTEPMHYECKHE, peaxn HOHHOTO
- BEISBIIATH 3aKOHOMEPHOCTHU u | oOMeHa), pactBop, AJIEKTPOJIHTHL,
TIPOTHBOPCUHS B paccMaTpuBaeMBIX | HEIIIEKTPOIHUTHI, AIEKTPOJIUTHICCKAS
SIBIICHUSIX; TVICCOIIMAITHS, OKHACINATENh, BOCCTAHOBUTEIIb,
- BHOCHUTh KOPPEKTHBEI B MEATEIEHOCTB, | CKOPOCTH XUMHYECKOH peaxmmu,
OIICHUBATh  COOTBETCTBHE  PE3yNBTaTOB | XUMHYECKOE PAaBHOBECHE), TECOPHU M 3aKOHBI
LEesiM, OIIGHHBATh DPUCKU TOCIEICTBHH | (Teopus XUMHUUYECKOTO CTPOCHUS
JESITENBHOCTH; opranmueckux BemectB A.M. Bytieposa,

- Ppa3BuBaThb KpPCATUBHOEC MBIIJICHUEC TIPHU
PEUICHUHN )KU3HCHHBIX HpO6J’I6M

0) 0a3oBbIE HCCJIeN0BATEIbCKHE
elicTBUA:
- BIIAJICTh HaBBIKaMH y4aeOHo-
HCCIIe0OBATEIIbCKOM 51 MIPOEKTHOI
NEeSITeIbHOCTH,  HABBIKAMH  pa3pelIcHUs
mpobiem;

- BBISIBJIATh IPUYMHHO-CIICCTBEHHBIE CBS3H
U aAKTyaJuM3upoBaThb 3ajiady, BbIJIBUI'AaThb
TUIIOTE3Y €€ PCUICHUA, HAXOJAUTh apTyMEHTHI
JUIsL JI0Ka3aTeNbCTBa CBOUX YTBEPIKACHHI,
3aJ1aBaTh MMapaMeTPEl U KPUTEPHUH PEIICHNS;

- AHaJIM3UpPOBATH IIOJYYCHHBIE B XOI€
peumeHus 3agayd pe3yabTaThl, KPUTHYECKHU
OLICHUBATh nx JIOCTOBEPHOCTH,
NIPOTHO3UPOBAaTh W3MEHEHHE B  HOBBIX
YCIIOBHSX;

- yMeTb  NEpPEHOCHUTh  3HAHUS B
MIO3HABATEJILHYIO M MPAKTUYECKYyl0 00J1acTh
KHU3HE/IEATEIBHOCTH;

- YMCETb HUHTCTPUPOBATH 3HAHUA M3 Pa3HbIX
MIPEIMETHBIX 00JIacTel;

- BBIJIBUI'aTb HOBBIC WACHU, NpE€ajaraTb

TEOPHST DIIEKTPOJIUTHUECKON TUCCOIHALINH,
nepuoauueckuii 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHHUs MAacchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3BIK
XMMHUH, (AKTOJOTHYECKHE CBEACHHUS O
CBOMCTBaX, COCTaBe, MOJIY4YCHHH U
0€3011acHOM ~ HCIIOJIb30BAaHUM  BAXXKHEHIITNX
HEOPraHHYECKUX M OPraHMYECKNX BEIIECTB B
ObITy ¥  TPaKTHYECKOH  JEeATeNIbHOCTH
YeJI0BEKa;

- YMETH BBIABJIATH XapaKTEPHbIEC NIPU3HAKU U
B3aMMOCBA3b N3Yy4YCHHBIX HOHS[THﬁ,
MPpUMCHATb COOTBETCTBYIOUIUE TOHATUA TIPU
OIIMCaHUH CTPOCHUA u CBOMCTB
HEOPraHMYCCKUX U OPTaHUICCKNUX BEHICCTB U
X NPEBpallleHU; BBIABIATH B3aUMOCBS3b

XAMHUYCCKUX 3HAHUH C IOHATHIMH U
npeacTaBJICHUAMU Apyrux
€CTCCTBCHHOHAYYHBIX IIPEAMETOB;

- YMETH HCIIOJIB30BATh HanMCHOBaHUA

XUMHUYECKUX COEIMHEHUH MEXIYHApOJHOTO
COH03a TEOPETUYECKON U NMPUKIATHON XUMHUU
nu TPUBHUAIIbHBIC Ha3BaHUA BaYKHEHIIINX
BEIIECTB (OTWJICH, AalleTWJICH, TIUIEPUH,




OpUTHHAJIbHBIE MTOAXO0/IbI U PEIICHUS;
- CHOCOOHOCTH WX HCIIOJB30BaHUSI B
TI03HABATEIHLHON U COLMAIILHOM NPAKTUKE

(deHon, (GopManbACTHI, YKCYCHAs KHCIIOTA,
TJMIUH, YTapHBIA Tra3, YIJIEKUCHIbId ras,
aMMHaK, TalleHas W3BeCTh, HETameHas
W3BECTh, TMUTHEBAs cola M  JPYTHUX),
COCTaBIITE (POPMYIIBI HEOPTaHUYECKHX H
OpTraHUYECKUX BEIIIECTB, YpaBHCHHSA
XUMHYECKHUX PEaKIiil, OOBSICHATh X CMBICI;
MOJITBEPKATh XaPAaKTCPHBIC XUMHYCCKHE
CBOMCTBa  BEIIECTB  COOTBETCTBYIOLIUMHU
SKCICPUMCHTAMH M 3alUCSIMH YpaBHCHHIA
XUMHYCCKUX PEaKITHIA;

- yMETh YCTaHABIUBATh INPUHAICKHOCTD
H3YYCHHBIX HEOPTaHUYECKUX u
OpPraHMYECKUX BEHIECTB K OIpEACICHHBIM
KJ1accaM u TpymmmamM COCIMHEHUH,
XapaKTepU30BaTh MX COCTaB W BaKHEHIIHE
CBOWCTBA; ONpEAENATh BHIBl XUMHUYECKUX
CBsI3€EN (xoBasIeHTHAS, HOHHAas,
MeTaJUTHIeCKas, BOJIOpOIHAS), THITBI
KPUCTAIUTMUECKHUX pemeTox BEIIECTB,;
KJIacCU(PUIMPOBATH XUMHUCCKUE PCAKIIHH;

- chopMHpOBaTh  MPEACTABICHHS: O
XUMHUYECKOU COCTaBJISOILIEH
€CTECTBCHHOHAYyYHOM KAapTUHBI MUPA, POJIU
XAMHU B TIO3HAHWH SIBJICHUH TPHPOIHI, B
(GOpMHUPOBAaHUN MBIIUICHAS H KYJIBTYPHI
JIMYHOCTH, ee (yHKIIMOHATHHOM
TPaMOTHOCTH, HEOOXOIMMOM IS pelIeHHs
MPAaKTHIECKUX  3aJad W  JKOJOTHICCKH
00OCHOBAaHHOTO  OTHONIICHHS K  CBOEMY
3I0POBBIO U MIPUPOIHOM cpejie;

- YMETh MPOBOAUTH PACUCThI 1O XUMHUYCCKHUM
dbopMydaM ¥ ypaBHCHHSM XHMHUYECKHUX
peakuuii C WCIOJb30BaHUEM (U3HYECKUX
BEJIMUMH, XapaKTEpU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bema
(HOpMaJybHBIC YCIIOBHS) Ta30B, KOJHMYCCTBA
BEIIECTBA; HCTIOJIh30BaTh CUCTEMHEIE
XUMHWYCCKHUE 3HAHWS [T IPUHATHS PEIICHIH
B KOHKPETHBIX JKH3HEHHBIX CHUTYaIlHsX,
CBA3aHHBIX  C  BeOleCTBAMH M HX

MIPUMEHEHUEM
OK 02. B o6macti meHHOCTH HAyYHOTO TIO3HAHUS: - yMeTh IUIAaHMPOBaTh M  BBINOJHATH
Hcnonb3oBaTh - c(hOpPMHUPOBAHHOCTE MUPOBO33PEHHS, XUMHUYECKUH JKCIEPUMEHT (TpeBpaIleHUs
COBPEMECHHBIC COOTBETCTBYIOLIECTO COBPEMEHHOMY YPOBHIO OPraHn4CcCKUX BEIICCTB IIPU HArpeBaHUU,
CpCaCTBa MOUCKa, pa3BuTHA HaYKI/II/IO6H.IeCTBGHHOI71 NpaKTUKH, | MOJYyYCHHE OTWJICHA MW M3y4YCHHE  €ro
aHajin3a u OCHOBAHHOTI'O Ha ajiore KYJIBTYp, CBOMCTB, KAa4CCTBCHHBIC pCakuuu Ha
HUHTEpIIpETALINN CHOCO6CTBYIOH.[€FO OCO3HaHHUIO CBOEro | alpACTUIbI, Kpaxmall, YKCYCHYIO KHCJIOTY,
I/IH(l)OpMaLII/II/II/I MeECTa B IOJHUKYJILTYPHOM MHUPE; ACHATypalust O€EJIKOB Ipu  HArpeBaHuw,
HHPOPMALNOHHBIE - COBEpUICHCTBOBAHHE SI3BIKOBOI u | IBEeTHBIE peaknuu  OEIKOB; IPOBOIUTH
TEXHOJIOTUH JJIsI 4UTATeNbCKOM  KYIbTYphI Kak cpejcTBa | PEAKIMH  HOHHOTO oOMeHa, OIpenensITh
BBINTOJTHEHUS 3a/1a4 B3aMMOZEHCTBHSL  MEXAy  JogbMH  m | CPEAY BOJHEIX pacTBOPOB, KayeCTBEHHBIC
poeCCHOHATBHOM ITO3HAHHS MUPA; peakmu Ha cyiab(ar-, KapOoHAT- U XJIOPHUII-
JIeATEIbHOCTH - OCO3HAHUE LLeHHOCTH HaydHoji | AHMOHBL, Ha KATHOH aMMOHHS; pellath
JEATENBHOCTH, TOTOBHOCTH OCYIIECTBIATH chnepHMe:lTaanHe ?'a)latm 1o . TeMaM
MPOEKTHYIO u HccleoBaTenbekyo | | METalIbl 1 Hewmerasr") B
JeSTENLHOCTD HHAMBUAYAIBHO H B IPYIIIIE; COOTBETCTBUM C  TMpaBWJIaMH  TEXHHUKHU
OBNlajicHiie  YHHBEPCATBHBIME  ydeOHpMy | OC30TIACHOCTH  Tpn  obpamienun ¢
M03HABATEILHBIMY JIEHCTBUSIMH: BEIIECTBAMH 1 71abopaTopHBIM
B) pabora c uH(opMaLHeit: 000py/IoBaHNEM; TIPEACTABISATh PE3YJIbTATHI
I — HABBIKAMIL nonyueHus XHMHECKOTO  JKCIEPUMEHTa B dopme
3allUCM  YPaBHEHHH  COOTBETCTBYIOLIUX

I/IHq)OpMaIII/II/I 13 UCTOYHHUKOB PAa3HbIX TUIIOB,

peakuuii W GOpPMYyIHPOBaTh BBIBOJBI HA




CaMOCTOATCIIBHO OCYIICCTBJIATH IIOUCK,

OCHOBC 3TUX PC3YJIbTATOB;

aHaIN3, CHCTEMATH3aLUIO U HHTCPIPETAMIO | - YMEThb AHAJIU3UPOBAaTh  XHMHYECKYIO
nH(OPMANMK Pa3IUYHBIX BHIOB W (GopM | mHOOpPMAIHMIO, TIONYy4aeMyl0 W3 Pa3HBIX
MIPE/ICTABIICHUS; HCTOYHHKOB (cpencts MaccoBOi
- Cco3lIaBaTh  TEKCTHI B pasiauuHeIx | HHGOpManwy, ceTh UHTEpHET M npyrHe);
(dopmarax c yIETOM Ha3HAYeHHs | - BIAJECTh OCHOBHBIMH METOAAMH HAay4HOTO
uHpopMaluM M LelIeBOi  ayAuTopuu, | TO3HAHHS BEIIECTB M XUMHYECKUX SBJICHHM
BHIOHpast ONTUMAJILHYIO popmy | (HaOmOnEHUE, U3MEPEHHE, OIKCIIEPUMEHT,
NPEACTAaBIICHUS U BU3yaInu3alluu, MOZEITUPOBAHHE);
- OICHMBATH JIOCTOBEPHOCTH, | ~ YMETh IPOBOJIUTH PACUCTHI 110 XUMHYECKUM
JIETUTUMHOCTh nHpOpMaIHH, ce | GOpMynTaM M YPaBHCHWAM —XHMHYECKHX
COOTBETCTBHE MpPABOBBIM H  MOpaibHO- | PCAKIHMH C HCIONb30BAaHHEM uzugecknx
STHYECKHM HOPMaM; BEIMYUH, XapaKTepU3YIOUIUX BEILIeCTBA C
- HCIOB30BATh cpencTsa KOJINYECTBEHHOW CTOPOHBI: Macchl, 00beMa
MHQOPMALMOHHBIX U KOMMYHHKALHOHHBIX (HOpMaybHBIC YCIIOBHSI) Ta30B, KOJHYECTBA
TEXHOJIOTMH B PCIICHHH KOTHMTHBHbIX, | BOUICCTBA;  HCIONB3OBATE CHCTEMHBIC
KOMMYHHKATHBHBIX 1  OPraHM3aLMOHHBIX | XUMHMUECKHE SHAHUS JUIS NPUHATHS PEIIeHHH
samay ¢ cobmomenueMm  TpeGosammii | B KOHKPETHBIX KM3HEHHBIX — CHTYyaIMAX,
SPrOHOMMKH,  TEXHHKM  Oe3omacHocrty, | CBASAHHBIX € BEIIECTBAMM W MX
TUTHEHBI, pecypcocOepeskeHus, Npaposbix 1 | IPUMEHCHHEM
THYECKUX HOPM, HOPM HH(POpManNOHHOMN
0€30MacHOCTH;
- BJaJeTh HaBBIKAMHU pAaclO3HaBaHUA U
3alUThl HHPOPMAIIHH,
nH(popMannoHHOH 6€30MaCHOCTH JTMYHOCTH
OK 04. D¢ pexTuBHO | - TrOTOBHOCTB K CaMOpa3BUTHIO, | = YMETb IUIAHUPOBATh U  BBINOJHATH
BSaHMOHeﬁCTBOBaTB CaMOCTOATCIBHOCTHA M CaMOOIIPEICIICHUIO, XUMHYECKUN OKCIICPUMCHT (HpeBpaHIeHI/IH
I/Ipa6OTaTLB -OBJIAJICHUE HaBBIKaAMU yqe6H0- OPraHUYCCKUX BCHICCTB IIPpU HArpeBaHUMU,
KOJUIEKTHBE HCCIIEJ0BATEIbCKOM, IPOEKTHOM W | IOMydeHHe OSTWICHA W HW3y4YCHHE €ro
KOMaH e COIMATbHOMN JIeITEIBHOCTH; CBOMCTB, KadeCTBCHHBIE  pEaKIHH Ha
Osnanenue YHUBEPCALHBIMU | QIBAETHIBI, KPaxMmaj, YKCYCHYI KHCJIOTY,
KOMMYHHUKaTUBHBIMU JCHCTBUAMMU: JeHaTypanusi O€IKOB NpH  HarpeBaHMHU,
0) coBMecTHAs MEITEIbHOCTD: UBETHbIE ~PEaKIMU OelKOB, HPOBOAUTH
- [IOHHMATh U UCIIONB30BaT, | PEAKIMH HMOHHOTO OOMEHa, OmpenessiTh
TIPEHMYIIECTBA KOMAHIHO 1 | CpeAy BOIHBIX PAacCTBOPOB, KayeCTBEHHBIE
MH/IMBHLYaIbHON paGoTHI; peakuuu Ha cynbgar-, KapOoHaT- U XJIOPHI-
- IpUHUMATH enu COBMecTHoii | @HMOHBI, HA KaTHOH aMMOHHs;, pelarh
JIeATeTbHOCTH, OPraHHM30BBIBATE u 2K°HepHMej{TaﬂbHHe ?'az[arm o . TeMaM
KOOPJMHMpOBAaTh  jeficTBHS 1o ee | MeTamIBl 1 Hewmerammbi") B
JTOCTIDKEHHUIO: COCTABJIATh IUIaH pAeiicremii, | COOTBETCTBHM € HpaBHIaMu  TCXHUKH
pacrpesienaTs pPOAM C y4eToM MHeHuii | O€30MACHOCTH  mpu  obpaienun ¢
YIaCTHHKOB 00CyKIaTh pesynpTaTp | BEHICCTBAMA 1 71a60paTOPHBIM
COBMECTHOIH PaBOTEL; 000pyJIOBaHUEM; MHPEACTABIATh PE3yIbTATHI
- KOOPJMHHPOBATH M BEINOJHATH paGory B | XIMUECKOTO ~ OKCIICPHMEHTA B (bopme
VCIIOBMAX ~EANBHOTO, BHpTyambHoro w | SAMHMCH  YPaBHEHMH  COOTBETCTBYIOLIMX
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHUS; peakipii ¥ (OPMYIHpOBATh BHIBOJIH Ha
OCHOBE ITHX pPEe3yJIbTaTOB
- OCYLIECTBIATH MO3UTHUBHOE
CTpaTernvecKkoe IOBEICHHE B Pa3IMYHBIX
CUTyallUsIX, TPOSIBISITH  TBOPYECTBO M
BOOOpaXkeHHE, OBITh MHUIIMATHBHBIM
OBnaneHue YHHUBEPCAJIbHBIMH
PEryJIATUBHBIMU JIEHCTBUSIMU:
I') TpHUHATHE ce0s U APYTHX JIIOJCH:
- NPUHUMATh MOTHUBBI U APTYMEHTBI APYTHX
moaen npu aHanuse pe3yJIbTaToB
JeSITebHOCTH;
- NpU3HABAaTh CBOE MPAaBO W IIPaBO
JPYTHX JIOJIeH Ha OLTHOKHY;
- pas3BHBaTh CIIOCOOHOCTH HOHHMATh
MHD C IO3UINH APYTOTrO YeIOBEKa
OK 07. B o6macty 5K0JI0rH4eCKOT0 BOCIIUTAHHS: - chopMHpOBATH  MPEICTABICHHUS: O
CopeiicTBOBaThH - c(hOopMHPOBAHHOCTH SKOJIOTUYECKOU | XMMUYECKOH COCTaBJISIOILIEH




COXPaHEHHIO
OKpY>KarouieH cpepl,

KYyJbTYPbl, IOHUMAHUEC BIWUAHUA COLHUAIBHO-
OKOHOMHYCCKUX IIPOIECCOB Ha COCTOAHHUC

€CTECTBEHHOHAYYHOW KapTHHBI MHpPa, POJIU
XMMHUH B TIO3HAaHMH SIBICHUN HPUPOIBI, B

pecypcocOepexeHuIo, | IPUPOTHOM u COIMATbHOM cpenbl, | GOPMHUPOBAHUM MBIIIICHUS W KYJIbTYPBI
NIPUMEHSATH 3HAHUS 0CO3HaHHE r100aabHOTO XapakTepa | JUYHOCTH, ee (GyHKIIMOHATHHOM
00 M3MEHEHNHN 9KOJIOTHYECKUX TPoOIIeM; TPaMOTHOCTH, HEOOXOIMMOM IS peleHHs
KimmMaTta, IPpUHITAIIBI - IUIAaHMPOBAHUE " OCYILIECTBJIICHUE TIPAKTUIECCKUX 3aaa4 )5 DKOJIOTHYECKU
6epe)KJII/IBOFO Z[eﬁCTBHH B o}(py){(a}omeﬁ cpelie Ha OCHOBE 000CHOBAaHHOT'O OTHOIIICHUA K CBOEMY
IIpOU3BOACTBA, 3HaHUS LeJied  YCTOMYMBOTO  pa3BUTHs | 340POBBIO U IIPUPOJHOM Cpelie;
3¢ G eKTHBHO YeJI0BEUECTBA; - yMeTh cOOJII0JIaTh MpaBUiia IKOJOTHUECKH
HeﬁCTBOBaTL B AKTUBHOE HenpusTHhe I[eﬁCTBI/Iﬁ, uenecooGpa3Horo IIOBCACHUSA B 6I>ITy u
lee3BLI‘IaI71HLIX NPUHOCSIINX Bpea Oprmammeﬁ cpene, T‘pyI[OBOP'I JACATCIIBHOCTH B 11(S215:0.¢
CUTYyalUAX - yMeHHe IPOrHO3MpOBaThH | COXPAHEHHS CBOETO 310pOBBS u

HEOIarONpHUATHBIE 3KojorHueckue | OKpyXKaromen IPUPOJHOH Ccpebl;

TOCTIE/ICTBHS MPEANPHHUMACMBIX AeiicTBuil, | YUUTHIBATE  ONACHOCTh  BO3NCHCTBHA Ha

NPEOTBPALIATh HX; JKUBbIE OpraHU3Mbl ONPEACIECHHBIX BELLECTB,

_ paclipeHHe  ONBITa  jesTebHocTH | MOHAMAA CjVILICJI [OKazaTeisl IpeneabHOU

5KOJIOTMYECKOi HAMPABIEHHOCTH; AOIyCTUMOH KOHIICHTPALNH.

- OBJIAACHUC HaBBIKAMU y4aebHo-

HCCIIEA0BATEIbCKOM, TIPOEKTHOM u

COLIMAILHOM JIEeATeIHLHOCTH
TIK 1.2. | - IIOHUMATh u UCIIOJIL30BaTh C(i)OpMI/IpOBaTL MpEACTaBJICHUA: (6]
OcyIecTBIsATh HpEUMyIIECTBA KOMaH THOH U | XUMHYeCcKOH COCTAaBIISTIOLIICH
HCIOJJHUTEIBCKYIO HHHHBHI{yaHBHOﬁ pa60TH; eCTeCTBeHHOHay‘IHOﬁ KapTUHbBI MHpa, B €€
JIeSITETbHOCTD U |- NPUHAMATh  LEIH  COBMECTHOM (G YHKIIMOHATIBHOM rPaMOTHOCTH,
PENETULIMOHHYIO NESTENBLHOCTH, OpraHM30BHIBATH u | HEOOXOIMMOM Ui pelIeHus NPaKTHYECKUX
paboTy B yCIOBHAX KOOPIHHHPOBATH neicTBHs o ee | 3aa4 W  OSKOJOTHYECKH OOOCHOBAHHOTO
KOHI[EPTHOM JOCTH)XCHHIO: COCTAaBILTh IUIAH AeiicTsuii, | OTHOMICHMA K~ CBOCMY — 3/10POBBIO B
opraHu3anu, B | pacrpemelsaTh pONM C yd4eToM MHEHHii | HCTIOJTHHTEIbCKOM IEeSTeIIbHOCTH "
OpPKECTPOBBIX U | yyacTHHKOB 00CyKIaTh pesyibrarsl | PCUCTHIMOHHON — PabOTEI B yCIOBHAX
aHCaMOJICBBIX COBMECTHOM paboTHI; KOHIIEPTHOM OpraHu3alyu, B OPKECTPOBBIX U
KOJUICKTHBAX. _ KOOPAMHHPOBaTh 1 BBIIOJHATD aHCaMOJICBBIX KOJIJICKTHBAX.

paboty B YCIIOBUSX peanbHoro,

BHUPTYaJIbHOTO u KOMOHWHUPOBaHHOTO

B3aMMOJICHCTBUS,

HepequL JIJMYHOCTHBIX PE3YJIbTATOB PCAIM3allMU IIPOrpaMMbl BOCIIUMTAHUSA C

Y4ETOM

0CcOOEeHHOCTEN

CIICOHUAaJIbHOCTHU

53.02.03

NHcTpyMeHTanbHOE

MCIIOJIHUTENCTBO (TI0 BUY: HHCTPYMEHTBI HApOJHOTO OPKECTPA).

HaumeHoBaHME TMUHOCTHBIX PE3YJIbTAaTOB Coorrece
Kox JIP uue ¢ OK,
0 CHeNHaTbHOCTH
ITK
JIP 4 [IposiBrsromuii ¥ JAEMOHCTPUPYIOLIMH yBakeHHe K JoasMm Tpynaa, | OKO01,
OCO3HAIOIMK IIEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics x| OK 02,
(GbOpMHUpPOBAHUIO B CETEBOM cpeje JUYHOCTHO W mpodeccuonanmpuoro | OK 04
KOHCTPYKTUBHOTO «LIH()POBOTO CIIe/1ay. MK 2.5
JIP 9 CoOmroaromuii W TpomaraHAupyomuid  mpaBuia 3mopoBoro u | OK 04,
Oe3omacHoro oOpas3a JKM3HHM, CIOpPTa; MPEeIynpexaaroumii audo OK 07
MIPEOA0JIEBAIOIINI 3aBUCUMOCTH OT aJKOTroJisd, Tabaka, MCUXOAKTUBHBIX
BEIIECTB, a3apTHBIX Urp U T.A4. COXpaHSIOMUN MCHUXOJIOTHYECKYIO
YCTOWYUBOCTH B CHTYaTHBHO CJIOXHBIX WJIH CTPEMHUTEITHHO MEHSFOIIIUXCSI
CUTYaIUIX
JIP 10 | 3aboTsmmiicss 0 3amuTe OKpYKAIOMIEH cpeabl, COOCTBEHHONW M UYKOU OK 07
0e30MacHOCTH, B TOM YHuCIIe ITU(POBOH. IK 1.2




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOHN 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 YHCIIE:
TEOpeTHYeCKoe 00yueHne (JICKIUU, YPOKH) 30
MIPaKTUYECKHE 3aHATHS, 1a00paTOPHBIE 3aHATHS 28
KOHTPOJIbHBIE pabOTHI 6
npodeccHoHabHO-OPHUEHTUPOBAHHOE 6
CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 36
B TOM YHCIIE:
U3y4eHHEe Yy4eOHOIro/TeoOpeTHdeckoro Marepuana (M0 KOHCIEKTaM
JIEKIUI), N3y4eHHE OCHOBHOM U JIONIOJHUTEIbHON JIUTEPATYpPhl
MOJIFOTOBKA K MPAKTUYECKUM M TaOOPATOPHBIM 3aHSATUSIM
BBIINIOJIHEHHE 3a/1aHui IpernoiaBarens (JoMalHel paboThl)
MOJrOTOBKA K MPOMEKYTOUHOW aTTeCTallUU
IIpomexyTouHas arrecTauus MIPOBOIUTCS B dbopme 2
nudhepeHIIMPOBAHHOTO 3a4eTa (B xo0ze

MOCIIETHETO
3aHATHS)




2.2. Conep:xkanue o0meodpa3zoBareabHoi gucuumiauabl O/ 12 Xumus

HaumenoBanue Conep:xanue yueOHOro MaTepuaia (OCHOBHOE U MPO(ecCHOHATIBLHO OPMEHTHPOBAHHOE), O0bém
pa3eJioB H TEM Ja0opaTOpHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib 4acoB
1 2 3
5 cemecTp 32
Coaep:xanue yueOHOIro MaTepuaJia 64
Pasjen 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 KOJWYECTBCHHBIC 3aKOHBI B XUMHHM M PacyeThl 1O YPaBHEHHSIM
XUMHYECKHX pEaKIui».
OTHOCUTENbHBIE aTOMHAasi U MOJIEKyJiApHas mMacchl. MossipHas Macca. KonmumyectBo BemiectBa. MaccoBast m10is 1
BeIlIecTBa. 3aKoH ABOraipo. MomnsipHblii 00beM razoB. OTHOCHTENbHAS MIIOTHOCTH I'a30B. PacdyeTsl o ypaBHEHUSIM
XMMHYECKUX PEakluil ¢ HMCIONb30BAHUEM MAaCCOBOW JIONIM BEIecTBA, 0ObeMa (HOpMalIbHBIC 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
CUCTEMa  XUMHYECKHX |aTOMOBY.
SJICMCHTOB . H. [lepumonuueckas cucremMa xumudeckux o3yeMmeHToB J[.M. MenaeneeBa. CBs3p MNEPHOIUYECKOTO 3aKOHA U
Menneneesa, ux cBsi3b C |[Jepuoandeckoil CHCTEMBI XUMHYECKUX HIEMEHTOB C COBPEMEHHOI TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
COBPEMEHHOH  TCOPHEH |y3MeHeHHs CBOMCTB XMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX MMH IIPOCTHIX M CIOKHBIX BEIIECTB MO TPYMIAM U
CTpOCHUA aTOMOB nepuonam [lepuomudeckoit cuctempl. 3HaUYEHUE TIEPHOJUIECKOTO 3aKOHA M CUCTEMBI XUMUYECKUX demeHToB .M. 2
MeHeneeBa 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
MPAKTUKO-OPUEHTHPOBAHHBIX  TEOPETHYECKMX 3aJaHMil Ha  XapaKTepU3alUi0 XUMHYECKHX  JJIEMEHTOB
«Mertammuueckue / HEMETANIMYECKUE CBOWCTBA XMMHUYECKHX 3JIEMEHTOB B COOTBETCTBUH C HX BJIEKTPOHHBIM
CTPOEHHUEM U MOJO0KEHUEM B IEPUOINYECKON cHcTeMe XUMUUecKuXx aemenToB .M. Menneneesay
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».

JleMoOHCTpamuss MoJienell KpUCTAUIMYECKUX PEIISTOK: MOHHOW (XJIOpH] HAaTpus), aTOMHOH (rpaduT u anmas),
MOJIEKYJIAPHON (YTJIEKUCIBIA Ta3, WOM), METAIUIMYECKOW (HATpHiA, MarHWii, MeIb). PemieHne NpakTHIECKHX
3a/1aHuil Ha COCTaBJICHHE AIIEKTPOHHO-TpadudecKux GopMys 3JeMeHTOB 1—4 meprnoioB

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 (aToMHasi, MOJEKYJSpHAs, HOHHAs, METaJUIMuecKas). 3aBUCHMOCTH CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH

IIpakTH4yeckne 3aHATHUSA

[Mpaktuuaeckas padbora Ned. «HoMeHKIIaTypa HEOPraHHYECKUX BEIIECTBY.

Pemenne mpaxkThdyeckux 3agaHMd 1O KIacCH(HUKALMM, HOMEHKJIAType M XHUMHYECKuM (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
WHQOPMAIUH, TIOITY9aeMOH U3 Pa3HbIX KCTOYHHUKOB (CpPeCTB MaccoBOl nH(opManuu, ceTb IHTepHeT U Apyrue)

Conep:xanue yueOHOro MaTepuasa

Xumnueckass peakuus. Knaccupuxanys XUMHUECKHX peakIMid B HEOPraHMYECKOW M OpPraHMYecKOHW XHMHH.
3aKOHBI COXpaHEHMsS MAacChl BEIIECTBA, COXPAHEHHWS W TPEBpAIlEHUs] SHEPrUU NPU XUMHUYECKHX PEaKIHAX.
OKHCINTETHHO-BOCCTAHOBUTENNbHBIE peaklinu (YpaBHEHHS OKHCIIEHHS-BOCCTAHOBIIEHUS, CTENEHb OKHCIICHHUS,
OKHUCJIUTENIb M BOCCTAHOBUTEINb, OKHUCIIUTEIBHO-BOCCTAHOBUTENIBHBIE PEaKIUU B IMPHUPOJE, MPOU3BOACTBEHHBIX
MpOIECCax M KU3HEACITEIbHOCTH OPTaHI3MOB)

Tema 1.4.
Knaccuduxanms,

u HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIECTB

Tema 1.5.

Tunst XUMHYECKAX
peaxkuui

Tema 1.6.

CKOpOCTh  XUMHMYECKHX
peakuui. XumMugeckoe
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

CKOpPOCTb peakLuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB: MPUPObI PEATUPYIOIIMX BEIIECTB, KOHIIEHTPALN
pearupyonpx BeENIeCTB, TEMIEPATyphl M TUIOMIAJU PEaKIIMOHHOW TOBEPXHOCTU. TeruioBble 3(QQEKThI
XUMHUYECKHUX pPEaKIWi: 3K30- M d3HAOTepMHUYecKkrne peaknun. OOpaTumble peakiuy. XHMHUYECKOe paBHOBECHE.
@DakTophl, BIMSIONIME HAa COCTOSHHE XMMHYECKOTO PaBHOBECHs! (KOHUEHTPALMsl PEareHTOB WM MPOAYKTOB
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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 3aJaHUl Ha aHalU3 (AaKTOPOB, BIHMAIONIMX 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-
OpPUEHTUPOBAHHBIX 33JaHUN Ha MpuMeHeHue npuHuuna Jle-lllarense mid HaX0XASHUS HAPABICHUS CMEIIEHUS
paBHOBECHS XUMHUYECKON peakiy U aHayin3 (aKkTOpOB, BIMSIIOIMX HA CMEIICHHE XUMHYECKOI'0 PAaBHOBECHSI

Tema 1.7.

PactBopsl, Teopus
BJIEKTPOJIUTUUYECKOU
JUCCOLMAIMM W HOHHBIN
0o0MeH

Conep:xanue yueOHOro MarepuaJia

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.

[IpuroroBnenue pacTBOPOB 3aAaHHOM MacCOBOM J0JIEHl paCTBOPEHHOIO BELIECTBA, IPOBEACHHUE PEAKLIUN HOHHOTO
oOMeHa, OIpeAeNeHHe Cpelasl pPacTBOPOB BEIIECTB C IOMOINBIO YHHBEPCAJIBHOTO HHAUKAaTOpa (KHciasd,
HelTpanbHas, LeIouHas). 3aJaHus Ha COCTaBJIEHHE MOHHBIX peakiuil. PemieHue mpakTHKO-OpHUEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUH Ha PACTBOPBI, HCIIONb3yeMble B OBITOBOH M MPOM3BOJACTBEHHOM NESITEIbHOCTH YEIOBEKA

KonTtpoannas padora 1

CrtpoeHue BemecTBa 1 XUMHUYECKHE peakuuu (1o paszaeny 1)

Pa3zpnen 2. Heopranuyeckass xXumust
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Tema 2.1.
DU3NKO-XUMHUYECKHE
CBOMCTBa
HEOPraHWYECKUX BEIIECTB

Coaepsxanue y4e0HOro MaTepuaJia

Mertamnsl. [lonoxxenue metamioB B [leproamueckoil cucreMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH CTPOEHHUS
AJIEKTPOHHBIX 000JI0UeK aTOMOB MeTauoB. OOmue ¢usnveckre cBoiictBa MeTamuioB. CIUTaBel METaLIOB.
DIEKTPOXUMHUYCCKHUM PsIJT HAPSHKEHUH METaUIOB. XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJIOB (HATPUM, KanH,
KaJIbI[MI, MarHui, aJlOMUHHUM, IUHK, XPOM, JKEJIe30, MEIb) M WX coemuHeHuid. OOIIMe crocoObl MOIY4YCHHUS
MeTaiioB. [lpuMeneHrie MeTalsIoB B OBITY U TEXHUKE

Hewmeramnsl. Tlonoxenue HemeramioB B Ilepuoanueckoit cucreme xumuueckux sneMeHToB .M. MenneneeBa u
OCOOCHHOCTH CTpPOEHHUS aroMoB. DU3MUECKHE CBOMCTBA HEMETAJIOB. AJIIOTPOIUS HEMETa/UIOB (HAa HpUMEpe
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 coequHeHmi ). [IpuMeHenne BaXHEHIIMX HEMETAIUIOB M MX COCTMHCHHMA

XUMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB, THAPOKCUIIOB, KHCIIOT, COJICH U
Ip.). eHeTnueckas CBA3b HEOPTraHMUYECKUX BEIECTB, IPUHAICKAIINUX K PA3IMIHBIM KiaccaM. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSIUHEHUH, BBICIINX OKCHJIOB U TUJIPOKCHUIOB
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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 BEMIECTB HMMEET NpHUMecH. PelleHne NpaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUii Ha CBOMHCTBa, COCTaB,
mosrydeHre M 0e30MacHOe HCIMONB30BaHNe BAKHEUIINX HEOPTAaHHMYECKUX 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
HOJYYCHUIO COCJAMHEHHH METa/sIOB M HEMETAUIOB (B3aMMOJCHCTBHE T'MIPOKCHIA ATIOMHHHUS C PacTBOPaMHU
KHCJIOT U Ienouel,). MneHtudukanms HEOpPraHMUECKHUX BEIIECTB C KCIOJIb30BAaHHUEM HUX (PUIUKO-XUMHUECKUX
CBOMCTB, XapaKTepPHbIX KAUYECTBEHHBIX peakimii. KadecTBeHHbIC peakiuu Ha cyiabdar-, kKapOOHAT- U XJIOPHUJ-
AQHHUOHBI, HA KATHOHBI METAIIOB M KATHOH aMMOHHUS

Kourpoabnas pa6ora 2

CBoiicTBa HEOPraHUUECKUX BEIIECTB (110 pa3aery 2)

Paznen 3. TeopeTnyeckue 0CHOBBI OPraHU4eCKOH XUMHUHU

Tema 3.1.
Knaccuduxkarus,

CTpPOCHHUE T

HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Conep:xanue yueOHOro MaTepuaJa

[IpeameT opraHuyeckod XMMHH: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B IMOJYYEHUM HOBBIX BEIIECTB U
MaTepuayioB. Teopusi CTPOSHHUs OpraHuueckux coeauHeHuit A.M. bytiepoBa, €€ OCHOBHBIE IIOJOKCHUSI.
CTpyKTypHBIE (OPMYJIbl OpPraHUUECKUX BEIIeCTB. ['omMosorusi, uzoMepus. XUMHUYECKasi CBS3b B OPraHMYECKUX
COEIMHEHUSIX: KPATHBIE CBSI3U, G- U TT-CBSI3H.

IIpencraBnenne o kinaccudukanuu OpPraHUYECKUX BellecTB. HoOMEHKIaTypa OpraHMYECKUX COCIUHEHHIMA
(cuctemaTudecKas) ¥ TPUBHAJIbHBIC HA3BAHUS BAKHEHIIINX MPEICTABUTENEH KJIACCOB OPTAHMYECKHUX BEIIECTB

IIpakTHyecKue 3aHATHS

[Ipaktnueckas padora Ne7. «HomeHK1aTypa OpraHn4ecKuX BEIIECTBY.

OzHakoMiIeHHE ¢ 0o0Opa3laMH OpPraHWYEeCKHX BEIIECTB M MaTepHallaMid Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOIIO/IEHUE 1 OMUCAHNE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIIEHUIO OPTaHMYECKUX
BEIIECTB NpPU HarpeBaHuu (IUiaBieHHe, oOyrnuBaHue W TopeHue). CocTaBieHHE MOJHBIX W COKPALEHHBIX
CTPYKTYPHBIX (DOpMYJT OPraHNYECKUX BEIIECTB OTAENBHBIX KJIACCOB, UCIOIb3YS MX HA3BAHUS 10 CHCTEMAaTUUECKON
U TPUBHAIBHOH HOMEHKIAType (OTWIIEH, aleTWieH, TIUIepuH, (eHon, (opMalbIern],, YKCyCcHas KHUCIIOTa,

13



rmnyH). Pacdaersr mpocreiimeit popMyssl OpraHnYecKoid MOJIEKYITBI, UCXOAS U3 DIIEMEHTHOTO cocTaBa (B %)

6 cemecTp

40

Paznen 4. YriaeBoaopoasl

10

Tema 4.1.
VYrnesomopoasl U HX
NPUPOJHBIE  UCTOYHUKU

Coaep:xanue yueOHOr0 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 )
IMOJTY4YCHUEC U ITPUMCHCHUC.

Anxanuensl: OytanueH-1,3 u metunOyTranueH-1,3, XUMHYECKOEe CTPOCHHUE, CBOWCTBA (peaKius MMOJUMEPH3AIHHN),
NpUMEHEHHUE (AJI51 CHHTE3a IPUPOAHOTO U CHHTETUYECKOTO Kay4dyKa 1 PE3HHBI).

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

Apomarndeckue yrieBonopojsl (apeHsl). beHzonm u Tomyon: cocraB, cTpoeHHe, (U3NYECKHE U XUMHUUYECKHUE
CBOICTBa (peaKIiy rajJoreHNpPOBaHUS U HUTPOBAHMS), OTyUYeHHE U PUMEHEHHE. TOKCHYHOCTh apeHoB (BIMSHNE
OcH30J1a Ha OpPraHu3M uesioBeKa). | eHeTnueckas CBSA3b MEXIY YIIIEBOAOPOAAMH, IPUHAAJICKAIUMH K Pa3IMYHBIM
KJIaCCaM.

[MpuposHble WCTOYHWKH YTIIEBOJMOPOJOB. [IpuponHblii raz u momnyTHele HedTsHble Ta3pl. Hedtpb u eé
npoucxoxaeHre. CnocoOsl nepepaboTKi HeTH: MEPEroHKa, KPEKUHT (TEPMUUYECKUN, KaTATUTUYECKUH ), TUPOIIH3.
IIponykTsl nepepadoTKH HedTH, ux MIPUMEHEHUE B MPOMBIIIIEHHOCTH
1 B ObITYy. KaMeHHBIH yToJib ¥ IPOAYKTHI €r0 epepaboTKu

Tema 4.2.
DU3NKO-XUMHUUYECKHE
CBOICTBa yTJIEBOJAOPOIOB

Coaepsxanue y4e0HOro MaTepuaJia

JlabopaTopHbIe 3aHATHS

Jlaboparophas padora Ne3 «CBoicTBa yriIeBO0POIOBY.

TpuBnanpHas ¥ MEXIyHApOIHAS HOMEHKIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI MONYYCHHS YTIEBOJIOPOIOB.
Ilonyyenue »TulieHa U H3yYEHUE €ro CBOMCTB. MoJenupoBaHHWE MOJEKYJTl U XUMUYECKUX IPEBpALLECHUN
YTIEBOIOPOIOB (HA IpUMEpE TaHa, ITUICHA, alleTUIICHA U JIP.) U TaJIOT€HONPON3BOIHBIX

Paznen 5. Kuciopogoconepxamue OpranudeckKue coeJuHHEHUs

14
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Tema 5.1.
Crmptel. DeHon

Conep:xanue yueOHOro MarepuaJa

[IpenenbHbIC OMHOATOMHBIC CIHPTHI (METAHOA WM 3TAHOJ): CTPOCHHUE, (DU3MYSCKHUE M XMMHUYCCKHE CBOMCTBA
(peakuuy ¢ aKTUBHBIMH METaJllIaMH, TaJIOTEHOBOJOPOAaMH, TOPEHUE), PUMEHEHNE. BOIOPOIHBIE CBI3H MEXKIY
MOJIEKYJIaMu ciupToB. OHU3NOIOTHYECKOE ICHCTBAE METAaHOJIA M STAHOJIA HA OPTaHU3M YeIOBeKa.

MHoroaToMHbIe CIUPTHl (ITHICHIIMKOJIL W TIHIEPUH): CTPOCHHUE, (U3UYECKUE M XHMHUYECKUE CBOMCTBA
(B3auMonelicTBHE CO IICJTOYHBIMH METa/UIaMH, KayeCTBEHHAsh peakius Ha MHOTOATOMHBIC —CITHPTHI).
du3noNorniecKoe AeCTBHE Ha OPraHU3M YyeloBeka. [IpriMeHeHre TIHIepuHA U 3TUIICHTITHKOJIS.

®enon. CrpoeHue MONEKyNbl, (u3mUeckne W XUMH4YecKHe cBoicTBa (enoma. TokcuuHOCTh (heHoNa, ero
(hU3MOIIOTNYECKOE ICHCTBUE HA OPTaHKU3M YelloBeKa. [I[pumeHeHue GpeHona

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, MX MOIOIIIEE JICHCTBUE.

Croxuble 3¢Upbl KaK IPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 ciaoxHbIx 3¢gupos. XKupsl. 'uaponus xupos.
IIpumeHeHue xupoB. buonorudeckas posib KUPOB

Tema 5.3. Conep:xanue yueOHOro MaTepuaJia

YrieBosl YraeBogpl: coctaB, KiaccH(pHKaUMs YIIeBOAOB (MOHO-, M- M HoOJMcaxapuisl). [mrokoza — mpocTedmmi
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 — IpeJCTaBUTENb TUCAXapHI0B, TUAPOIU3 Caxapo3bl, HAX0XKICHUE B IPHUPOJIE U IPUMEHEHHE.
IMonucaxapuipl: KpaxMajl M IEJUI0JI03a Kak IpuUpojHble HoauMepbl. CTpoeHue Kpaxmajga U LEIUIIOJIO03bI,
¢du3nuecKue 1 XMMHYECKHE CBOHCTBA Kpaxmasa (THAPOJIN3, KaUeCTBEHHAs! PEAKIHSI C HOI0M)

Tema 5.4. Coaepsxanue yueOHOro MaTepuaJia

DuU3NKO-XUMHUYECKHE
CBOMCTBa
KHUCJIOPOAOCOAEPHKALIUX
OpraHNYECKUX
COeIMHEHNH

HpaKaneCKne SAHATUSA

[Mpaktudeckas padora Ne§. «HoMeHKIIaTypa KHCIOPOI0COIEPKAIIIX OPraHUIECKUX COCTMHEHUID.

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
MIPEIOKCHABIM IIEMOYKaM TPEBPAICHIN), XapaKTePU3YIONIUX XUMHUYECKHE CBONCTBA KHCIOPOIOCOIEPKAIIIX
OpPraHUYECKUX COCAUHEHUI

[Ipaktnueckas pabora Ne9. «Xumuyeckre W (U3NUECKUE CBOIMCTBA KUCIOPOJOCOAECPKALIMX OPraHMYECKUX
COEIIMHEHUSI».
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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 (I1), B3aumoseiicTBre kpaxmaia ¢ M0JJOM), H3yUIeHHE CBOMCTB PacTBOPA YKCYCHOM KHCIIOTHI

Pa3znen 6. A3zoTcoaep:kaiiue opraHudeckue coeTuHeHUs 4
Tema 6.1. Cojaepsxanue yueOHOr0 MaTepuaJia 4
AMMHBIL AMWHBI: METHJIAaMUH — TPOCTEHINHMKA MpeACTaBUTEb aMHHOB: COCTaB, XMMHYECKOE CTpOCHHE, (PU3NUCCKHE WU
AMUHOKHCIIOTBI. XHMHYECKHUE CBOMCTBA, HAXO0XKIEHHUE B IIPUPOJIE.
benku AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coequHeHus. @Puzndeckne 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). HaOmronenwe W ompcaHue JEMOHCTPALMOHHBIX OTNBITOB: JCHATypalus OCKOB NPH HAarpeBaHUH,
I[BETHBIC PEaKIIUU OCITKOB
Pazpnen 7. BoicokoMouieKy IsIpHbIE COeAUHEHUS 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 TOHATHS XUMHH BBICOKOMOJIEKYJSIPDHBIX COCAMHEHHH: MOHOMEp, IONHUMEp, CTPYKTYpPHOE 3BEHO,
CTETeHb MOJUMEPHU3ALNU, CPEeNHsAsd MOJEeKyJsipHas macca. OCHOBHbIE METOJbI CHHTE3a BBHICOKOMOJEKYISIPHBIX
COCIMHEHHUH — NOJIMMEPHU3aLUsl U TIONUKOHIECHCALUSL. 2
O3HakoMiIeHHE C OO0pa3laMH MPHUPOJAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4YyKOB: ILIACTMAcChl
(mONMATUIICH, TOJUMNPONMIIEH, IOJWBUHMWIXJIOPH, TONUCTUPON); HATYpPaJbHBIH W CHHTETHYECKHE KaydyKd
(OyTagMeHOBbIH, XJOPONPEHOBBI W H30NPEHOBBIA); BOJIOKHA (HAaTypalbHbIE (XJIOMOK, WIEPCTh, MIEINK),
HCKYCCTBEHHBIE (aLI€TaTHOE BOJIOKHO, BUCKO3a), CAHTETUYECKHE (KAIIPOH U JIABCaH)
Konrpouabnast pa6ora 3 |CTpyKTypa 1 CBOiCTBa OpraHMYecKuX BeuiecTs (1o pazaenam 3-7) 2
IpodeccHoHATLHO OPHEHTHPOBAHHOE COAEPKAHNE (CONeP:KAHNE MPHKJIATHOT0 MOXYJIs)" 6
Paznes 8. Xumus B ObITY M NPOM3BOICTBEHHOI 1eSITEJILHOCTH YeT0BeKa 6
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Tema 8.1.

XUMHUUeCKre TEXHOJOTHHU
B MOBCEIHEBHOM
u po¢eCCHOHATTEHOM
JIeSITEILHOCTH YeJIOBEKa

Conep:xanue yueOHOro MarepuaJa

[IpaBuia KOJIOTHYECKH 1I€JIECO00PA3HOr0 TOBEJACHHUS B OBITY M TPYJOBOH JCATCIBLHOCTH B LEISIX 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 HCTOYHHKH JSHepruu). lloHSATHE O HaydHBIX METOJaxX TIIO3HAHWS BEIIECTB U
XUMUAYeCKUX peaknuid. llpeacraBieHuss 00 o0OmMX HAayYHBIX NPHUHLMIAX HPOMBIIUIEHHOTO TMOJXYy4eHHs
BR)KHEHININX BEIIECTB (Ha MpUMepax MPOU3BOACTBA aMMHAKa, CEPHON KUCIOTHI, METAHOJIA).
XuMusl B 370pOBBE HEIOBEKa: MpaBuila OE30MAaCHOTO WCIIONB30BaHUS JIEKAPCTBEHHBIX IIPETapaToB, OBITOBOU
XMMHUH B TOBCEAHEBHOW KU3HU
IMpakTHyeckne 3aHATHS
[Mpaktuueckass pabora Nel2. «llpumMeHeHHME XUMHYECKHX BEIISCTB W TEXHOJOTHH C ydeToM Oynymien
pohecCHOHANBHON NEATEITbHOCTI.
Pemienne keiic-3amad O TeMaM: THIIEBBIE TNPOAYKTH, OCHOBBI PAlMOHANBHOTO THTAHMS, BaKHEHIIHUE
CTPOUTENIbHBIE M KOHCTPYKIIMOHHBIE MAaTepPHAaNbl, CEIbCKOXO3SIMCTBEHHOE MPOM3BOACTBO, KpPAaCKH, CTEKIIO, 2
KepaMHKa, MaTepuaibl UIsl JJIEKTPOHHWKH, HAaHOMAaTepHaNbl, TEKCTHIIbHBIE BOJOKHA, WCTOYHWKH DSHEPTHH,
OpraHWYECKHE W MUHEpaJbHBIE YHOOpPEHWs, JIEKApCTBEHHbIE M KOCMETHYECKHE Iperaparbl, OBITOBas XUMUS,
MaTepHajbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.
3amura: [lpencraBneHne pe3ynbTaTOB pemIeHUs Keiic-3amad B ¢GopMe MHUHHU-IOKIANa (IOIyCKaeTcs
WCTIOJIb30BaHNe rpad)MIeCcKiX U MPE3EHTAIIMOHHBIX MaTEPUAJIOB)

CamocrosiTeJJbHAN 1.ITonroroBka cOOOIEHUS 10 3aJaHHON TEME;

pa6oTa obyuaromerocs |2. CocraBieHe TE3UCOB OTBETOB;
3.AHanuTryeckas 00paboTKa TeKCTa (KOHCIIEKT — aHaJIH3 ) TI0 TEME; 36
4.CocraBleHHe TeMaTHYECKOTO KPOCCBOP/IA TI0 TEME;
5. IloaroroBKa KeHCcOB Ha aHaM3 MH(GOPMAIIMK O HAYYHBIX JOCTHKCHUSIX.
IIpomexyTouHasi aTTecTAlMA MO TUCHUILTNHE (TUQPEepeHIINPOBAHHBIN 3a4€T) 2
Bcero 108
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3.YCJIOBUS PEATTA3AIINA TIPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

3.1. MarepuajibHO-TeXHUYECKOe o0ecreyeHue padoueii NPorpamMmbl
0011e00pa3oBaTeIbHOM TUCHUILINHBI

Jns peanuzanuu nporpaMMmbl  00mieo0pa3oBaTENbHON JUCHUIUIMHBL MPEAYCMOTPEHBI
CJEYIOIIKE CIIeUANIbHBIC TOMEILICHHUS:

HaunmenoBanue O0opynoBaHue, TEXHHUECKUE CPECTBA 00yUeHUS,
y4e0OHOT0 MM 00IIero MPOrpaMMHOE 00ECTICYeHUE 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

npeacTaBJsieT co0oii

a) CrenuaNtbHbIe MOMEIICHUS PEACTABISIIOT co00i yuyeOHbIe ayJUTOPUH, C JOCTYIIOM K
BUPTYaJIbHBIM JIAOOPATOpPHUSIM, OCHAIIEHHblE O0OpYy/IOBaHHEM, TEXHHYECKHMMHU CpPEICTBAMU
oOy4yeHHsT UIsI TIPOBEINCHHS 3aHATHH BCEX BHUIOB, NPEIYCMOTPEHHBIX 0O0pa3oBaTEIbHON
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 cpelly 00pa3oBaTelbHOM opraHu3auuy (MIpy HATUIHUN);

I') JOMyCKaeTcs 3aMeHa 000pyI0BaHMsI €T0 BUPTYaJIbHBIMU aHaJIOraMH;

1) oOpa3oBarenbHas  oOpraHu3auus oOecrieyeHa  HEOOXOJUMBIM  KOMILJIEKTOM
JMIIEH3MOHHOTO M CBOOOJHO PacIpOCTPaHSEMOr0 MPOTPAMMHOTO OOECIeUeHHUs, B TOM YHUCIIe
OTEYECTBEHHOT'O MPOU3BOCTBA;

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

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



3) B KOJJIEKE B HAJIMYMU SJIEKTPOHHas HH(OpMAIMOHHO-00pa3oBaTeNbHas Ccpena,
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 MHBJIMUIBI W JIMLA C OrPAHUYCHHBIMH BO3MOKHOCTSIMH 30POBbS
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) pEKOMEHJAIUU MO0 WHOMY MAaTepUAIbHO-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 nporpaMmbl
0011e00pa3oBaTeIbHOM TUCUMILIUHBI
OO0s3aTesbHbIC MTEYaTHBIC H3/IaHUS

1. Tabpuensn, Oner CepreeBnuy Xumus. 10 kmace [Tekcr] : yue6.:6a30Bb1i1 yposens / O.C.
["abpuensn. - 6-e u3x., crep. - Mocksa : [Ipoda, 2018. - 191, [1] c. : un. - (Poccuiickuii
yueOHuK). - ISBN 978-5-358-19781-7 (B ep.) : b. 1. - TekcT : HEMOCPEICTBEHHBIHA.

2. Tabpuensn, Oner CepreeBuu Xumus. 11 knace [Tekcr] : yue6. : 6a3oBblIit ypoBens / O.C.
["abpuensia. - 5-¢ usm., crep. - Mocksa : Jlpoda, 2018. - 223, [1] c. : un. - (Poccuiickuit
yueOHuK). - ISBN 978-5-358-19784-8 : b. 11. - TekcT : HenmocpeACTBEHHBIH.

DNEeKTpOHHBIE U3TAHUS

1. T'ycesa, E. B. Xumus ma CIIO : yueOHo-metoanueckoe nocodue / E. B. I'yceBa, M. P.
3uranmmHa, J[. U. KynukoBa. — Kazanps : KHUTY, 2019. — 168 c¢. — ISBN 978-5-
7882-2792-4. — Tekcrt : 21eKTpOHHBIN // JIaHb : 3eKTpOHHO-0MOIHOTeYHast cucTeMa. —
URL: https://e.lanbook.com/book/196096 (mara obpamienus: 13.06.2023). — Pexum
JocTymna: sl aBTOPU3. MOJIb30BaTeNeH.

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

CXEM., TaoI. — Pexum JIOCTYyTIA: o TIO/IMTHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=683112 (nata oOparreHus:
13.06.2023). — bubnuorp. B ka. — ISBN 978-5-4499-3085-9. — TeKcT : 37€KTPOHHBIIA.

3. Xummus : yueObHoe mocobme / cocraButenu C. C. AprembeBa [ np.]. — Boponex :

BI'HOK, [6. r.]. — Yacte 1 — 2019. — 101 c.— Texkct : s1exTpoHHbIN // JlaHp :
3NIEKTPOHHO-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 : snexTpoHHslii / Jlanb :
3NIEKTPOHHO-O0MOMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/140389 (nmata
obpamtenus: 06.09.2023). — Pexxum foctymna: i aBTOPU3. MOJIb30BaTENCH.

5. Xumus : yuebHnoe mocobme / cocraBurenu C. C. ApremneBa [u ap.]. — Boponex :
BI'HMOK, [6. r.]. — Yacte 3 : Opranuueckass 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 (mata obpamenwus: 06.09.2023). — Pexkum mocryma:
JUIsl aBTOPH3. T0JIb30BaTEIIEH.

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

https://content.edsoo.ru/lab/subject/1/ - utepakTiBHBIC BUPTYaAIbHBIC JTA0OPATOPHBIE.

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

Db «Jlanby». https://e.lanbook.com/

school-collection.edu - Enunas xomiekiust HudpoBbIx 00pa3oBaTeilbHbIX pecypcoB. Koyuekuus
BKJTIOYAET B ce0s pa3HOo0Opa3HbIe IIUPPOBBIE 00pa30BaTEIbHBIC PECYPChI, METOAMYECKHIE
MaTepHualibl, TEMAaTHYECKHE KOJUICKIIMU, HHCTPYMEHTHI (IIPOrpaMMHbBIE CPEACTBA) JIJIst
MOJICP)KKH YU4EOHOM e TeTbHOCTH U OPTaHu3aIiK y4eOHOTO Mpoliecca.

fcior.edu.ru -  ®exepanbHblii  HEHTP  HH(DOPMAIMOHHO-0OPA30BATEIILHBIX  PECYPCOB.
OO0ecnieunBaeT OCTYIMHOCTD U 3P PEKTHBHOCTh UCIIOIB30BAHUS DIICKTPOHHBIX 00pPa30BaTEIIbHBIX
pPECypCOB ISl BCEX YpOBHEH M OOBEKTOB CHUCTeMBbI oOpa3zoBaHus P®D. PeammsyeT KOHIICTIIHIO
"enMHOro OKHA" JUIS JOCTyHa K JIFOOBIM DJIEKTPOHHBIM 00pa30BaTEIbHBIM PEeCcypcaM CHCTEMbI
obpazoBanus PO.

HNudopManuoHHO-CIPABOYHBIE CHCTEMBbI:

— KoHncynbrant+ [DnekTpoHHBIN pecypc]: nHGOPMAIMOHHO-TIPABOBOM MOPTAN: CaWT. —
Pexxum noctyma: http://www.consultant.ru cBo6oambIit

— KOJEKC (cmpaBouHo-mpaBoBasi cucteMa) [DIeKTpoHHBIN pecypc]: cait / MHdpopm.-
npaBoBoii koHcopuuyM «KOJIEKC». —Pexxum nocryma: http://www.kodeks.ru , cBoO01HBIiA.


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

011.12 XUMUs

Ol_leHKa 3aIlVIAHUPOBAHHBIX PE3YJHbTAaTOB Oﬁy‘IeHI/IHZ

OK u IIK

Paznen/ Tema

Tun oLeHOYHBIX MEPOIIPUATHH

Paznen 1. OcHoBBI CTpOE€HUS BelIECTBA

OK 01

CTpOCHI/Ie ATOMOB XMMHWYCCKUX 3JICMCHTOB U IPpUpPOJa
XMMHYECKOH CBSA3U

1. Tect «CtpoeHue aTOMOB
XUMHUUECKUX DJJIEMEHTOB M MPHUPOAA|
XUMUYECKOU CBSI3UY.

2. 3ajaun Ha COCTABJICHUE XUMHUYECKHUX|
(opMynT JIBYXaTOMHBIX COCIMHEHUH
(oxcumoB, cynb(UAOB, THIPHIOB ¥
T.I1.).

3. 3amanus Ha HCITOJIb30BaHHUE
XUMHUYECKOH CHMBOJIMKM M Ha3BaHHUU
COeIMHEHU I o HOMEHKJIAType
MEXTyHAPOIHOTO COI034|
TEOPETUYECKON U MPUKIATHON XUMUU Y|
TPUBHATBHBIX Ha3BaHUM ISt
COCTaBJICHUSI ~ XMMHUYECKHX  (hopMmyJ
ITByXaTOMHBIX COCIHHCHHH (OKCHIOB,
CyIb(QUIOB, THAPUAOB | T.II.) U IPYTHX|
HEOPTaHIMYECKUX CO€eIMHEHNH]
OTIEIBHBIX KJIACCOB

OK 01
OK 02

[Mepuonnueckuii 3akoH u Tadnuna [1.11. Menneneesa

1. Tect «Metannudeckue /]
HEMETaTHICCKUE CBOICTBA,
HIIEKTPOOTPHULATEIIEHOCTh U CPOJICTBO K
PIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C WX DJIEKTPOHHBIM
CTpOeHUuEM u MOJIOKEHHUEM B
MEePUOINYECKONH CUCTEME XHMHUYECKHUX|
bnemenToB [|.U. MenaeneeBay.

2. [IpakTrueckue 3a7laHus Ha
[YCTaHOBIICHHE CBSI3H MEXKIY CTPOCHHEM
ATOMOB ~XMMHYECKHX JJEMEHTOB 1
MEPUOTNICCKAM H3MCHEHHEM CBOWCTB]
XUMHYECKHMX  3JEMEHTOB W HX
COCTMHEHUI B COOTBETCTBHU  C
nonoxenueM [lepuoandeckoii cucreme.
3. IIpakTHKO-OpHEHTUPOBAHHEIE
TEOPETUIECKUE 3a/1aHus Ha
XapaKTepU3aIUIo XUMHYECCKHX|
DIIEMEHTOB: «MeTamn4eckue /]
HEMETaIJIUUECKUE CBOMCTBA,
AIIEKTPOOTPHIATEIIEHOCTh U CPOJICTBO K
PIIEKTPOHY XHMUYECKHX D3JICMCHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM|
CTpOEHUEM u MOJIOKCHUEM B
MEPUOANYECKON CUCTEME XHMHUYECKUX|
binementoB .M. MenneneeBa»

Pazgen 2. Xumuuyeckue peakuuu

OK 01
OK 04

[TUIBI XUMUYECKUX peaKIuit

1. 3amaun Ha coCTaBlIeHHE ypaBHEHUN
[peaKIuii:

- COeIMHEeHNS, 3aMEICHNS,
pas3yioxeHust, 0OMeHa;

— OKHCIIUTENHHO-




BOCCTaHOBHTEJILHBIX PEAKLIU C
MCTIONI30BAaHUEM METO/1A 3IIEKTPOHHOTO
GanaHca.

2. 3amaun Ha pacdyeT MacChl BEeMIecTBa
i 00bEMa

ra30B [0 U3BECTHOMY KOJIHIECTBY
BEIIECTBA, Macce MM 00bEMY OHOTO
M3 Y4acTBYIOIIMX B PEAKIHH BEIECTB,;
[pacuéThl

Macchl (00bEMa, KOJTMUEeCTBa BEIIECTBA)
MPOJYKTOB PEAKIMH, ECJIU OJHO U3
BEIIECTB MMEET IPUMECH

DNeKTpOIUTHIECKAs UCCOIMAIS U HOHHBIH 0OMEH

1. 3aganus Ha COCTaBJICHHE|
MOJICKYJISIPHBIX M MOHHBIX PEaKIHi C
yY4acTHEeM KHUCIOT, OCHOBaHHHA W
COJICH, YCTAaHOBIICHHE W3MCHCHHS
KHUCJIOTHOCTH CPEIBI

2. Jlabopatopnas pabora "Twumsbl
XAMHWYECKHUX peaximi”

Pa3gen 3. CTpoeHue u cBOIiCTBa HEOPraHUYECKHX
BellecTB

KontponrHas pabora
«CBoiicTBa HEOpPraHUYECKHUX|
BEIIECTB»

OK 01

Knaccudukanms, HOMEHKIATypa ¥ CTPOCHHE
HEOPraHMYEeCKHUX BEIECTB

1. Tect «HomeHknaTypa U Ha3BaHHUE
HEOPraHUYEeCKHX BEIIEeCTB HCXOIS U3
UX  XUMHYCCKOH  (HOPMYJBI  HIIH
COCTaBJICHHE XHMHUUECKOH (OpMyJIb]
UCXOJ U3 Ha3BaHWs BeILIeCTBa IO
MEXAYHAapOOHOW WJIH TPUBHAIBHOU
HOMEHKJIATYpE».

2. 3agayn Ha pacdyeT MaccOBOHM J0JIH
(Maccpl)  XMMHYECKOTO  DJICMEHTa
(coenuHEHUS) B MOJICKYIIE (CMECH).

3. IlpakTuueckue  3agaHusl 10
K1accuuKaluy, HOMEHKJIAType W
XUMHUYICCKUM bopmyam
HEOPraHUYEeCKHX BEIECTB Pa3IMYHBIX
KJIaCCOB.

4. Tllpakthyeckue  3ajJjaHusl  HA|
OIIpEeIETIEHNE XUMUYECKOH
AKTUBHOCTH BEIIECTB B 3aBUCHUMOCTH
BHIa XUMHUYECKOW CBS3M W THUIIA
KPUCTAJUTHIECKOM PEeIeTKI

OK 01
OK 02

DU3NKO-XUMHUECKHE CBOWCTBA HEOPTraHUYECKUX BELIECTB

1. Tect «OcOOEHHOCTH XMMHUYECKHUX
CBOICTB OKCHJIOB, KHUCJIOT,
OCHOBaHHH, aM(pOTEPHBIX|
TUIPOKCHUJIOB U COJIEI».

2. 3amanus Ha COCTaBJICHHE|
YpPaBHEHUNW XUMHUYECKHX pPEaKkUui ¢
y4acTHEM TPOCTBIX U CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHJIOB
METAaJLJIOB, HEMETAJIJIOB u
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCIOT, OCHOBAHMM
i aM(pOTEPHBIX TUAPOKCHUJIOB,
HEOpraHUYeCKHUX coJei,
XapaKTepU3yIOUIMX HX CBOWCTBA U
CIIOCOOBI TIOJTyYEHUSI.

3. IIpakTuKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHE 3aJJaHMsl Ha CBOMCTBA
u N0JIy4€HUE HEOPraHUYECKHUX|

BCIICCTB




OK 01
OK 02
OK 04

Wnentndukaiys HEOPraHNIECKUX BEIIECTB

l. IIpakTUKO-OpUEHTHPOBAHHBIE
3a7aHus o COCTaBIICHUIO|
XMMHYECKHX PpEeakIui C ydJacTHEM
HEOPraHUYECKUX BEILIECTB,
HCTIONB3yEMBIX ISt uX
AOACHTUDIKAIHH.

2.JIabopaTopuas paborta:
“Unentndukanys  HEOPraHUYECKUX
BEILECTB”

Pa3gen 4. CTpoeHue U cBOICTBa OPraHNYeCKHUX
BelllecTB

KonrponbHas padorta
«CTpoeHue 1 CBONCTBA OPraHUYECKHUX
BEIIECTBY»

OK 01

Knaccudukamus, ctpoerre 1 HOMEHKIIATypa
OPTaHWYIECKUX BEIIECTB

1. 3aganus Ha cocTaBJieHHE HAa3BaHUM
OpraHUYECKUX COeIMHEHU I TI0|
TPUBHAIBHON WU MEXIYHapOIHOM
CUCTEMATUYECKON HOMEHKJIIATypeE.

2. 3agaHus Ha COCTABIICHHE TIOJHBIX ]
COKpAIIIEHHBIX CTPYKTYPHBIX (OPMYIT
OpraHUYECKHUX BELIECTB OTAEIbHBIX
KJIACCOB.

3. 3agaun Ha ONPENEIICHUE
npocreiiieii GopMyIbl OpraHuYecKoH|
MOJIEKYJbI, HCXOMS U3 3JIEMEHTHOTO
cocrtana (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX COEAUHEHUN

1. 3amanuss Ha  COCTaBJICHHE
YpPaBHEHUNW XUMHUYECKHX pPEaKUHh ¢
y4acTHeM OpraHHYECKUX BEIIEeCTB HA|
OCHOBaHMH HX COCTaBa M CTPOCHUSI.

2. 3ananus Ha COCTAaBJICHUE
YpaBHEHUH XHMHUYECKUX PEAKLHII,
WIITIOCTPUPYIOIITHX XUMHYECKHE
CBOMCTBA € YYETOM MEXaHH3MOB
NPOTEKaHMWsl JAHHBIX peakmuid ¢
TeHETUYECKOM CBSI3M OpPraHUYECKHX|
BEIIIECTB Pa3HBIX KJIACCOB.

3. PacyeTHble 33/1a4M [0 YpaBHECHUAM
peakuuii ¢ y4JacTMEM OpraHUYECKHuX|
BEIIIECTB.

4. JlabopaTopHas pabota
“IIpeBpawieHus OpraHUYEeCKHUX|
BELLECTB IPY HarpeBaHUM"

OK 01
OK 02
OK 04

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

1.IIpakTuKO-OpHUEHTUPOBAHHBIE
3a7aHus o COCTaBJICHUIO|
XMMHUYECKHX PpeakIui ¢ ydacTHEeM
OpPTaHWYeCKHMX  BEIIeCTB, B  T.4U.
UCTIOJIB3YEMBIX JULst ux
UIeHTU(UKALUH B ObITY u
MPOMBIIIJICHHOCTH.

2.JIabopaTopHast pabora:
“Unentuduxanus OpraHu4eCcKHX
COEJIMHEHHH OTJeNbHBIX KJIACCOB”

Pasnen 5. Kuneruyeckue u TepMoaMHaAMHUYecKHe
3aKOHOMEPHOCTH NPOTEKAHUA XUMUYECKUX PeaKuii

OK 01
OK 02

CKOPOCTh XHMHUYECKHUX pEakuid. XUMHUIECKOe
paBHOBECHE

IIpakTuKO-OpHUEHTUPOBAHHbBIE

TEOpEeTUYECKHE 3aJaHusl Ha aHalu3
(hakTOpOB, BIUSIONINX HAa W3MECHEHUE
CKOpOCTI/I XHMH‘IGCKOﬁ peaKHI/II/I.
IIpakTuKO-OpUEHTUPOBAHHbIE

3aaHUsI Ha l'IpI/IMeHeHI/Ie l'[pI/IHLH/Il'Ia
Jle-lllaTenbe s HaXO0XIEeHUS
HaHpaBHeHI/IS{ CMEUICHUA paBHOBGCI/IH
XUMHUYECKOW peakuMd W aHaju3




(baKTOpOB, BIIMAKOIIMUX Ha CMCHICHUC
XUMHUYECKOI'O0 PAaBHOBECHUA

Pasnea 6. PacTBopbl

OK 01 TloHsATHE O PACTBOpPAX 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 [PACTBOPOB.
2 .IIpakTHKO-OpUEHTHPOBAHHBIC
[pacCUCTHBIC 3allaHUsl Ha JHCICPCHBIC
CHCTEMBI, HCIIOb3yeMbIC B OBITOBOW U
MPOU3BOJICTBEHHOM JIESITEIILHOCTH
[deIToBeKa
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 (C yuetom Oymymiei
NeATEALHOCTH YeI0BEK podeCcCHOHANBHOMN ESITENEHOCTH)
OK 01 Xumust B ObITY M IPOU3BOJICTBEHHOMH AEATEIBHOCTH Keiic (c ydeTOoM Oymymeii
OK 02 . poheCCHOHATBHOM NeTETHHOCTH)
OK 04 Bo3MoxHBIE TEMBI KEHCOB:
OK 07 1. [loTennenune KJIMMaTa u
TIK 1.2. BBICBOOOXKIICHIE Ta30BBIX THIPATOB

CO JHa OKEaHa.
2. Bynymue wmarepuanbl ans aBua-,
MAaIIHHO- U TPUOOPOCTPOEHHUS.

3. HoBbie MaTepuaibl sl COJTHEUHBIX
Oarapeii.

4. JlexapctBa Ha OCHOBE

PACTUTCIIBHBIX IPCTIapaTOB




