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PabGouass mporpamMmma ydeOHOW AMCIUIUIMHBI pa3paboTaHa Ha OCHOBE (QeaepabHOTO
TOCYIapCTBEHHOTO0  00pa3oBaTeNBHOTO  CTaHAapTa  CpeAHero  obmiero  oOpa3oBaHUs,
yTBepkaeHHoro Ilpukazom MunnpocBemienus Poccun ot 12.08.2022 N 732 u npumepHOit
IPOTPaMMBI 110 JAHHOM 0011e00pa3oBaTeNbHON JUCIUIUIMHE, PACCMOTPEHHON U 0JI00pEHHOM Ha
3acenanuu [lemarornueckoro copera ®I'bOY JIITO UPIIO (IIpotokon Ne 14 ot 30 Hos16ps 2022

r.).
Opranuzanus-pa3padoruuk padoueii mporpammer: ['BITOY «IOYT'K»

Pa3paboruuk:
D®UO Axkyaosa P.X., npenoaBaTeinb XUMUH.

PaccmoTpena u ogo6pena Ha 3acenanuu [TIIK «OO
(HaumMeHOBaHHUE)

[TpoTokon Ne 10 ot «05» uronst 2023r.

[Mpencenarens ITLK: /XycanHoBa H.A.

(nonnucy/®UO npencenarens)




AHHOTALINA

NnporpaMmbI 00111€00pa30BaTeIbHON Y4eOHOMH TUCHUTLINHBI
(TEXHOJIOTUYECKUMA MPODHUITB)
Jucunmmuaa OO/, 10 Xumus

PabGouasi mporpaMmma y4eOHOIi JUCHUIJIMHBI pa3padorana Ha ocHoBe TpeOoBanuii OI'OC
CpeaHero oOmero oO0pa3oBaHMs, MPEIBSIBIIEMBIX K CTPYKTYpE, COACP)KAHUIO U pe3yibTaTram
OCBOEHUS y4eOHON AMCUMIUIMHBL, B COOTBETCTBUU C MPUMEPHOI MPOrpaMMon Mo TUCIUILINHE,
pekoMeHngoBanHoM — DenepasibHBIM ~ TOCYAApPCTBEHHBIM  AaBTOHOMHBIM  YUPEKICHUEM
«DenepanbHbIii HHCTUTYT pa3BuTUsa oOpazoBaHussy (PI'AY «DUPOy»). IIporokon Ne 14 ot 30
HOs10ps 2022 1.
IIporpamma BKJII0OYaeT B cedsi:

- 001as XxapakTepucTuka padbodeii mporpaMMbl 001Ie00pa30BaTEIILHON UCIIUTUIHHEI,

- CTPYKTYpa U coJiepKaHue o011eo0pa3oBaTeIbHON JUCHIUTIIHHBI,

- YCIIOBUS peajn3aluy IporpaMmsbl 00111e00pa3oBaTeIbHON TUCIUILINHEI,

- KOHTPOJIb U OIIEHKA Pe3yJIbTaTOB OCBOCHUS AUCIUILIHHBIL.

O01bém oOpa3oBaTe/IbHON YueOHOH HArpy3Kku ody4yawierocst — 39 4acoB, B TOM YHCIIE:
00s3aTeNnbHOM ayTUTOPHOM y4yeOHOM Harpy3ku oOydaromierocs - 39 4yacoB, TeopeTHyeckas
noAroToBka 29 dYacoB, B TOM uucie B (opMe MNPaKTHUECKOW IOArOTOBKH - 6 4YacoB,
nabopaTopHble (mpakTudeckue) 3aHATus 10 yacoB, B TOM uyHciae B (opMe NpaKkTHUECKOH
MOATOTOBKUA - 4 4Yaca, CaMOCTOSITEIBLHOM ayauTOpHOW paboThl oOyuaromerocss — (0 4Yacos,
KOHCyJbTanuu - 0 4acoB, 3x3aMeH - 0 4acos.

DopMa NPOMEKYTOYHOM ATTECTALUU — KOMIUIEKCHBIN 3a4ET
HaumenoBanue pa3ae/ioB TUCUMIIIMHBI:

Baenenue.

Paznen 1. OcHOBBI cTpOCHUS BEIIECTBA

Tema 1.1.CtpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB U PUPOJIa XUMUYECKOU CBSI3U

Tema 1.2.I1epuoguueckuii 3axon u Tadbnuna /.M. Menneneesa

Paznen 2. Xumuueckue peakiyu

Tewma 2.1. Tunel XUMHYECKUX pEAKIINN

Tema 2.2. DAEKTpOMUTUYECKAS AUCCOIIUAIUS M MOHHBIA 00MeH

Paznen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BEILIECTB

Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOSHUE HEOPTaHUYECKUX BEIIECTB

Tema 3.2. ®U3NKO-XUMHUUYECKHE CBOMCTBA HEOPTraHUYECKUX BEILIECTB

Tema 3.3. Unentuduxarysi HEOPraHUIeCKNX BEIIECTB

Paznen 4. CtpoeHue 1 CBOMCTBA OPraHUYECKUX BEIIECTB

Tema 4.1. Knaccudukarusi, HOMEHKIATypa U CTPOSHUE OPTaHUYECKUX BEIIECTB

Tema 4.2. CBolicTBa OpraHMYECKUX BEIIECTB

Tema 4.3. Unentuduxarysi opraHn4ecKux BEUIECTB, UX 3HAYCHHUE U IPUMEHEHUE B OBITOBOM U
MPOU3BOACTBEHHOM IESATEILHOCTH YEJIOBEKA

Paznen 5.Kunetnueckue 1 TEPMOAMHAMUYECKHNE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX
peakuui

Tema 5.2.CKopoCTh XMMHUECKHUX PEeaKMi. XMMHUYECKOE PAaBHOBECHE

Pa3znen 6.PacTBopsI.



Tema 6.1.1TonsiTHE O pacTBOpax

Tema 6.2. MccnenoBanue CBOWCTB pacTBOPOB

Paznen 7. Xumus B ObITY U IPOU3BOACTBEHHOM JICSITEIIBHOCTH YEJIOBEKA
Tema 7.1.XuMus B ObITY M MPOU3BOJICTBEHHOM JCATEIHHOCTH YEIOBEKA



COJIEPYKAHUE

OO6mias xapakTepucTuka pabodeli mporpaMMbl 001ieo0pa3oBaTeILHOM
JUCITUTUIAHBI
CrtpykTypa u conepkanue o0meo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanu3aluy IporpaMmmbl 0011e00pa3oBaTeIbHON TUCIUILINHBI

KOHTpOJIB M OLCHKA PE3YyJIbTAaTOB OCBOCHUA AW CIUILIINHBI

CTp.
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1. ObLIASA XAPAKTEPI/ICTI/IKAvPABO‘{Eﬁ ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

O6meoOpazoBatenprast  gucrumumaa  «OO/J.10  Xumusa»  gBiasgeTcs  00sA3aTeIbHONH  YacThIO
0011e00pazoBaTeILHOTO ITMKIIA 00pazoBarenbHOM TporpamMmbl B cootBerctBun ¢ ®I'OC CIIO mo
crenpansHocT 09.02.01 KommbioTepHbIE CHCTEMBI M KOMIUIEKCHI, peaau3yeMoil Ha Oase
OCHOBHOTO O0IIEeT0 00pa3oBaHusl.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii PI'OC cpegnero obmero
obpazoBanus. Ha uzydenue nucuumminabl «OO/1.10 Xumus» Ha 6a30BoM (WM yriyOJIEHHOM)
ypoBHE OoTBOAUTCS 39 yacos.

1.2. llenu v miaHupyeMbie Pe3yIbTaTbl OCBOCHUS JUCITUTITUHBI:
Conepkanne mporpaMmbl oOmeoOpazoBatenbHor  aucnuriuabl  «OO/J. 10 Xumus»
HaIpaBJICHO HA JIOCTH)KCHHUE CIICTYIONINX LIeJICH:

1.2.1. leau v 3a1a4u AUCUUTIJIMHBI

DopMHUpPOBaHUE Y CTYACHTOB MPEJICTABICHUS O XUMUYECKON COCTABJISIONIECH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA KaK OCHOBBI MPUHSTHUS PEIICHUM B KU3HEHHBIX M MPOU3BOACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIAHOM cpeie.

3apaum AUCHUIIHHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IPOIIECCOB U
ABICHUM B OKpYXarollled cpeae, LEJOCTHOW HaydyHOW KapTUHBl MHpa, B3aUMOCBSI3M H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJATH (OPMYJIbl HEOPTaHWYECKMX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX pEaKIHUid, OOBICHATH WX CMBICI, WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK MPOBEAEHUS MPOCTEHIITNX XMUMHYECKUX HKCIIEPUMEHTAIBHBIX
UCCIeIOBaHUM ¢ coOmoeHneM TmpaBui Oe30MacHOro oOpallleHHus C  BelleCTBAaMU U
J1a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh YMEHUS HCIOJIB30BaTh HHPOPMAIMIO XUMHUECKOTO XapakTepa U3 pa3iHnuHbIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHS TMPOTHO3UPOBATH TIOCIEJACTBUS CBOCH JCATEIHHOCTH U
XUMUYECKHUX MTPUPOIHBIX, OBITOBBIX U MMPOU3BOCTBEHHBIX MPOIIECCOB,;

6) cdhopmMupoBaTh TOHMMAaHHUE 3HAYUMOCTH JIOCTHIKEHWW XUMHUYECKOH HAyKu U
TEXHOJIOTHH JIJISl Pa3BUTHSI COIMATBLHOM M MPOU3BOJICTBEHHOU cep.



1.2.2. Tlnanupyemslie pe3ysbTaThl OCBOCHHS 001e00pazoBarenbHON qUCUILIMHBI B cOOTBETCTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon n ILnanupyeMsble pe3yabTaThl OCBOCHHSA AUCHUIIIHHBI
HAaMMEHOBaHUe
(popmupyembix O6mme’ JIMcuunInHapHbie’
KOMIIeTeHIH
OK 01. Beibupats | B yacTH TPY/10BOIr0 BOCIIUTAHMSA: - BJIAQJAETh CUCTEMOM XHMMHUYECKMX 3HAaHHM, KOTOpas  BKIIKOYAET:

CIIOCOOBI
peuieHus 3a1a4

- TOTOBHOCTH K TPYAY,
MacTepCTBa, TPYAOI00ue;

OCO3HAaHUE NI ECHHOCTH

OCHOBOITOJIATAIOIIME TMOHATHS (XMMHYECKHI DSJIEMEHT, aTOM, JJIEKTPOHHAsS
o0oJiouka aToma, s-, p-, d-3JIeKTpOHHBIC OPOHUTAIM aTOMOB, HOH, MOJICKYJIA,

NpoeCCHOHAIBH | - TOTOBHOCTh K  aKTUBHOH  JIEATEILHOCTH | BAJIGHTHOCTD, AJICKTPOOTPHIATEIIBHOCTh, CTENEeHb OKHCIICHHS, XHMHYECKas
OH JIEATEIbHOCTH | TEXHOJOTHYECKOM u COIIMAJIBHOM | CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJSIPHBIM OOBEM, YIJIEPOJHBIA CKEJeT,
MPUMEHUTEIBHO K | HAIIPABIEHHOCTH, CIIOCOOHOCTh HWHUIMUPOBATH, | (YHKIIMOHATbHAS TPYIINA, paguKkai, U30MEpHs, U30Mepbl, TOMOJIOTUYECKUI
pa3IMYHBIM IJIAHUPOBATh W CAMOCTOSITENIBHO  BBINOJHATH | PSAJl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U a30TCOAEPKAIIUE COCAUHEHHUS,
KOHTEKCTaM TaKyIO JEATECIIbHOCTE; OMOJIOTMYeCKH aKTHUBHbBIE BellecTBa (YIJIEBOABI, JKUPBI, OEIKU), MOHOMED,
- HHTEpEC K pa3IMYHBIM chepaMm | momuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJCKYJISIPHBIE  COCIUHEHUS,
podeCCHOHAIBHON JCATEIBHOCTH, KpUCTAJUTMYECKasl pEeIIeTKa, THUIBl XHUMHYECKUX peaKIuil (OKHCIUTEIbHO-
OnjiajleHMe  YHHBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAaHOBHTEIBHBIC, YK30-H SHAOTCPMHUUECKUE, PEAKIIMH HOHHOTO OOMEHa),
M03HABATEJIbLHBIMH JeliCTBUSIMH: pacTBOp, SJIEKTPOIUTHI, HEIJIEKTPOIUTHI, 3JIECKTPOJIUTAYECKAS TUCCOIHAINS,
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS: OKHCJIMUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUUYECKON PEAKIIMU, XUMUYECKOE
- CaMOCTOSITEIILHO (hopmynupoBaTh U | paBHOBECHE), TEOpPUU M 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHUs
aKTyaJu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | opranudeckux BemecTB A.M. byTiepoBa, Teopus 3JIEKTPOJIUTHUUECKON
BCECTOPOHHE; Jccoumranuu, nepuoanueckui 3akon [[.M. MenneneeBa, 3aK0H COXpaHEHHUs
- YCTaHABJIMBATh CYIICCTBEHHBIN TMPU3HAK WJIU | MACcChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH SI3bIK XUMUH, (PAKTOIOTHUYECKUE
OCHOBaHUs [IJIs CpaBHEHMs, KiaccH(UKAIMK | | CBEACHUS O CBOICTBaX, COCTaBe, MOJYUYEHUU U 0E30MaCHOM HCIOIb30BAHUU
00001IeHMS; BOKHEUIINX HEOPTaHMUYECKHMX W OPraHUYEeCKUX BEIIECTB B OBITY U
- ONpEeAeNsITh LENU JEATEIbHOCTH, 3a1aBaTh | MPAKTUYECKOU JESITENBHOCTH YEIOBEKA,
MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, - YMETh BBIBJISITh XapakTEpHbIE MPU3HAKK W B3aUMOCBS3b HW3YYEHHBIX
- BBISBIAATH 3aKOHOMEPHOCTHM W NPOTUBOPEYMUS B | IOHATHUM, IPUMEHATh COOTBETCTBYIOLIME ITOHITHUS IIPU ONIMCAHUU CTPOCHHUS U
paccMaTpUBaEMbIX SBJICHUAX; CBOWCTB HEOPraHWYECKUX W OPraHUYECKUX BEHIECTB M WX MPEBPAIICHUH;
- BHOCUTb  KOPPEKTUBBI B  JICSITEIBHOCTb, | BBIBISTE  B3aMMOCBA3b  XMUMUYECKMX 3HAHUM C  MOHATUAMM U
OLICHUBATh COOTBETCTBUE PE3YJbTATOB UEJSAM, | IPEICTABICHUSIMH APYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
OLIEHUBATh PUCKU MOCIEACTBUM NESITEIBHOCTH; - YMETh HCHOJIb30BATh HAWMMEHOBAHUS XMMHUYECKUX  COCIUHEHUU
1
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- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH
YKU3HCHHBIX IIPOOJIEM

0) 0a30BbIe UCCIIeI0BaTeIbCKUE TeHCTBUS:

- BJIAJIETh HaBbIKaMHM y4€OHO-UCCIIEIO0BATEIbCKOM
u MPOCKTHOM JIeATEeITLHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIBJSITH TPUYHMHHO-CIICJICTBCHHBIC CBS3U M
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HaxOJIUTh apryMeHThI JUTSt
JIOKa3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a7aBaTh
napameTpbl U KpUTEPUH PELICHUS,;

- AQHAJIM3UPOBAThH MOJTYYEHHBIE B XOJE PEIICHHS
3aJaud pe3yNbTaThl, KPUTHUYECKU OIICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCHTH 3HAHMS B MIO3HABATEIHHYIO H
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABHraThb  HOBBIC  HJICH,
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CIOCOOHOCTH MIX MCIOJIb30BAHUS B
MO3HABATENLHOMN U COIMAbHOM MPaKTUKE

npearaTh

MEXIYHAPOJAHOTO COK03a TEOPETHYECKOM M NPUKIAAHOW XUMHUU U
TPUBHUAJIbHBIC HA3BAHUS BAXKHEUIIINX BEILECTB (ITUJICH, allETUJICH, TJIMLIEPHUH,
benon, Qopmanpaerun, yKCycHas KUCJIOTa, T[JIMIMH, YrapHbli ras,
YTJIEKUCIIBIN Ta3, aMMUaK, TallleHas U3BECTh, HEralleHasl U3BECTh, MUThEBAs
colla M JPYIrHX), COCTaBIATH (HOPMYJIbI HEOPraHMYECKHX M OPraHUYeCKHX
BEIICCTB, YPAaBHCHHS XHUMUYECKUX pEaKUUd, OOBACHATH HX CMBICI;
MOATBEPKIAThH XapaKkTepHbIE XUMUYECKHE CBOMCTBa BEILECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aMUCSIMH YPAaBHEHUM XHUMHUYECKUX
peaxiu;

- YMETh YCTAHABJIMBATH IMPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHWYECKUX U
OpraHWYEeCKHUX BEILECTB K OMNPEJEICHHBIM KjaccaM U IpylnnaM COeIHMHEHUH,
XapaKTEepU30BaTh MX COCTaB M BAXKHEWIIIME CBOMCTBA; OMPENEIATH BHUIBI
XUMHUYECKUX CBs3eH (KOBaJCHTHAas, MOHHAs, METaJUIMYECKasi, BOJOPOAHA),
TUIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIAaCCU(DUIIMPOBATh XUMHUECKHE
peakuuu;

- chopMUpOBaTh TPEIACTABJICHUSA: O XHMHYSCKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTHHbBI MHUpA, POJIM XUMHHM B TO3HAHUMU SIBJICHUU
NpUpoabl, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€
(GYHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOIUMOM JUIS pelIeHus] PaKTHUECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO M
MIPUPOAHOU Cpenie;

- YMETh TPOBOJUTH PACUETHl MO XUMHUYECKUM (POpMysiaM U ypaBHEHHUSIM
XUMHUYECKUX  pEaKiuid ¢  HCMIONb30BaHUEM  (DU3MUECKUX  BEITUYMH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: MaccChl, 00bema
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUS IS TPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKa,
aHanu3a u
MHTEPIpPETALNH
uH(pOopMaluu U

B o0Js1acTMIIEHHOCTH HAYYHOI'O MO3HAHMS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUs HAyKM U OOINECTBEHHOW MPAaKTHKH,
OCHOBAaHHOTO Ha JIAajore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr0 MecTa B
NOJIMKYIBTYPHOM MHPE;

- yMETh IUIAHUPOBATb W  BBINOJHATh XUMHYECKHA  IKCIIEPUMEHT
(mpeBpallleHuss OpPraHUYeCKHX BEIIECTB IpPU HArpeBaHUU, MOJyYEHHE
ATUJIEHA W U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMM HA aJIbJACTHIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAEHaTypauus OEIKOB IpH HarpeBaHUH,
[BETHBIC pEaKIUu OEIKOB; TMPOBOJAUTH pEAKIUH HMOHHOTO OOMEHa,
OTIPE/IeNATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIMU HA Cylb(ar-,
KapOOHaT- W  XJOPUA-aHWOHBI, Ha KAaTHOH aMMOHHUS, pElIaTh
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UH(GOPMaLIOHHBI
€ TEeXHOJIOTUH ISt
BBITIOJTHEHUS
3a1a4y
po¢eCCHOHAIIbH
Ol AEeATENbHOCTH

- COBEpILIECHCTBOBAHUE SI3bIKOBOM M YUTATEIHCKOU
KYJbTYpbl KaK CpPEICTBAa B3aUMOIECHUCTBUS MEXKIY
JIFOJIbMU Y TIO3HAHUS MUPA;

- OCO3HAaHHME LEHHOCTH HAYyYHOW JESATEIbHOCTH,

T'OTOBHOCTDb OCYILICCTBJIATH IIPOCKTHYIO n
HCCIICAO0BATCIbCKYIO JACATCIIBHOCTD
WHIWBUAYAJIIbHO U B I'PYIIIIC,

OB.]'[a}IeHHe YHUBEpPCAJIBbHBIMH yqeﬁnban

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ unopmaumeii:

- BJIaJIETh HABBIKAMU MOJY4YeHHS WHGOpMALUU U3
HMCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISATH TOUCK, aHAINU3, CUCTEMATH3AIUI0 U
WHTEpIpeTalnio UHPOPMAIIMU Pa3IMYHBIX BUOB
u GopM IpeICTaBICHHUS,

- CcO37aBaTh TEKCTHl B PAa3IMYHBIX (QopmaTax c
y4e€TOM Ha3HaYeHHs HWHGOpMalUU U [ENeBOH
ayIUTOpPUH, BBIOUpas ONTUMAIbHYIO  GopMy
MIPEICTABJICHUS U BU3YaIU3alINY;

- OIEHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMaIliK, €€ COOTBETCTBUE TMPABOBBIM U
MOPAJIbHO-ITUYECKUM HOPMaM;

- HWCIOIIb30BaTh CpPEACTBA HMH(OPMAIIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUA B PEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3AIlMOHHBIX  3a7ad C  COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, pPECypcocOepekeHusl, TMPaBOBBIX W
THYECKUX  HOPM, HOpM  HHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uH(popMalLu, HTHPOPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH,

AKCIIEpUMEHTANIbHBIE 3aaun 1o Temam "Metambl" u "Hemeramnsl") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKHA OE30MacCHOCTH MpH OOpaIlIEHUU C
BellecTBaMHU U J1a0OpaTOPHBIM 00OPYIOBaHUEM; MPEACTABIATh PE3yIbTaThl
XUMHYECKOTO IKCIIEPUMEHTa B ()OpME 3aMHCH YPaBHEHUN COOTBETCTBYIOIINX
peaxkuuit 1 GopMyIHPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHATU3UPOBATh XUMHYECKYIO HH(OPMAIIHIO, TTOIY4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBo nH(OpManuu, cetb HTepHET u Apyrue);

- BJAJETh OCHOBHBIMH METOJAAaMH HAyYHOIO I[IO3HAHUS BEIIECTB U

XUMHUYECKUX  SIBICHUM  (HaOiroleHue,  U3MEpeHHe,  HKCIEePUMEHT,
MOJICIIUPOBAHUE);

- YMEeThb NIPOBOAUTH PacueThl MO XMUMHYECKUM (OpMylIaM U YypaBHEHUSIM
XUMHUYCCKUX peaKHI/If/'I C HUCITIOJIB30BAHHUECM (1)I/IBI/I‘I€CKI/IX BCJIMYHMH,

XapaKTepU3YIOIUX BEIEeCTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMaJibHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOJIb30BaTh
CHUCTEMHbIE XMMHYECKHE 3HAHUA Ul NPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTyalUsaX, CBA3aHHBIX C BEIIECTBAMUA U UX IIPUMCHCHHUEM




OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBOBA
Th ¥ paboTaTth B
KOJUIEKTHBE U
KOMaH e

- TOTOBHOCTh K CaMOPA3BUTHIO,
CaMOCTOSTEJIBHOCTH U CaMOOIIPEIETICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
WCCIIEIOBATENIbCKOM, IPOEKTHOM M COLHUAIBHOU
JIeSATEIbHOCTH;

Osianenue YHHMBepPCAJIbHbIMHA
KOMMYHUKATHBHBIMH 1eCTBHUAMM:

0) coBMecTHasl 1eSITeJIbHOCTD.

- TIOHMMAaThb M HCIOJb30BATH IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- NPUHUMATH LIEJTU COBMECTHOM JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO
€€ JOCTH)KEHHMIO: COCTaBJIATh IUIaH JCHCTBUU,
pacrpeaesaTb poiau ¢ y4e€TOM MHEHHM YYaCTHUKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOpIWHUPOBATh W BBINOJHATH pPabOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIBHOTO u
KOMOMHHMPOBAaHHOT'O B3aUMOJICHCTBHS;

- OCYILECTBJIATh IO3UTHUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMUHBIX CHUTYallUSX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiaseHue yHUBEPCATbHBIMHU PeryasiTUBHbIMH
JeliCTBHSIMU:

') NPUHATHE ce0s M APYIrHX JIOJei:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JTHOAEH
IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOAEH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MTO3UIIMH IPYroro 4ejJ0BeKa,

- yMeTb IUIAHUPOBAaTh M  BBIMOJHATH XUMHUYECKUHA  IKCHEPUMEHT
(npeBpallleHss OpPraHUYeCKHX BEIIECTB TMpPU HArpeBaHUU, MOJyUYCHHE
ATHJIEHA U M3YyYEHHUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIMH HA ajbJACTUJbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JEHaTypaius OCIKOB TpH HarpeBaHuH,
LBETHBIE pEaKIUH OEJNKOB; MPOBOJUTh pEaKUUU HOHHOTO OOMEHa,
OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMK HA CYIb(ar-,
KapOoHaT- M XJOpUA-aHUOHBI, HA  KATUOH  AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o Temam "Metamel" u "Hemeramibl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacHOCTH MpH OOpaIleHUu C
BeIIECTBAMH U J1aO0OPaTOPHBEIM O0OPYIOBAaHUEM; MPEACTABISATh PE3yIbTaThI
XMMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3aMncu YPaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIHTATOB

OK 07.
ConeiicTBOBATh
COXPaHEHUIO
OKpYKaroeun

B o00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:

- c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYIbTYPHI,
[IOHUMAaHUE BIIMSHUSA COLUAIbHO-DKOHOMHUYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHUE  TPUPOJHOM W

- chopmupoBaTh NOpPEACTABICHUSA: O XHUMHUYECKOH  COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SBJICHUI
npupoasl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJILHOW I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pelieHus] TPAKTHUYECKUX
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cpenpl, COLMAIBHOW Cpelbl, OCO3HaHUE IJIOOATBHOIO | 3a/1a4 U 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3[0POBBIO U
pecypcocOepexer | XxapakTepa SKOJIOTHYECKHX MPOoOIIeM; IIPUPOIHON Cpee;
110, IPUMEHSATh - IUIAHMPOBAHHWE U OCYULIECTBJIECHUE JEHCTBUH B | - yMeTh COOMIO/ATh IPaBUIIA SKOJIOTHYECKH 11€1€CO00pa3HOro MOBEACHUS B
3HaHUS 00 OKpY’Kalolled cpene Ha OCHOBE 3HAHMA IeNieil | ObITY M TPYAOBOW JESITEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3/I0POBbA U
U3MEHEHUN YCTOMUYMBOTO Pa3BUTHA YEJIOBEUYECTBA,; OKpY’Karolled NpPUPOIHON Cpenibl; YYUTBIBATh ONACHOCTh BO3JEHCTBHS Ha
KJIMMaTa, AaKTUBHOE HEINPHUATHE JEMCTBUM, NPUHOCSIIMX | )KMBBIE OPraHU3Mbl OIPEJEICHHBIX BELIECTB, IOHUMas CMBICI IOKa3aTess
HPUHIUIIBI BpEJl OKpYXKarolleH cpene; IpeJeNbHON JOMYCTUMOMN KOHIEHTpaluu
OEepeKIUBOTO - yYMEHHE TPOTHO3HPOBATh HEOIATONPUSTHEIC
IPOM3BOJICTBA, 9KOJIOTUYECKHE IOCIEACTBUS MPEIIPUHIMAEMBIX
3¢ (HeKTHBHO JIEHCTBUM, IPEAOTBPAIIATh UX;
JeicTBOBATh B - pacumpeHue OIIbITA JeSITeIbHOCTH
YpE3BBIYANHBIX JKOJIOTMYECKOM HAIIPaBJICHHOCTH;
CUTYyalUAX - OBJIJICHUE HABbIKAMH y4e€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COLMAIIBHOM
JeSITeIbHOCTH;

- @DOpMHUPOBAHME YMEHHHM CaMOCTOSITEIBHOTO
1K 1.3 IOKCKa HEeoOX0uMoN MH(POpPMALUU JUIsl pelieHus | - cChOPMHUPOBAHHOCTD IIOMCKA M aHAJIN3a HHPOPMALIMU U3 pa3InYHbIX
Odopmisats npodecCuOoHANBHBIX 3aj1au. MCTOYHUKOB O Pa3BUTHE XUMUU B OBITY U IPOMBIIIEHHON AESITEIbHOCTH
TEXHHYICCKYIO - yMeHue paboTaTh B KOMaH/e - coOJI0/IeHNe TEXHUKH OE€30I1aCHOCTH Ha pabodeM mMecTe
JOKYMEHTAIUIO
Ha
IIPOEKTUPYEMBIE
YCTpOMCTBA

IIK 2.2. Bnagets
METOIaMHU
KOMaHIHOM
pa3paboTku
MpOrpaMMHUPyEMO
ro NMPOAYKTa
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUATLIMHBI

2.1 O0beM AUCIUIUTMHBI U BUJIBI YI4eOHOU pabOThI

Bun yueGHO# paboThI O6beMm B
yacax
O6beM 00pa3oBaTeNbHON NPOrpaMMBbl AUCITUTUTUHBI 39
Coneprxanue 39
BT. U.:
TEOPETUIECKOe 00ydeHNe 22
PAaKTUYECKHUE 3aHATHS -
71a00paTOPHBIE 3aHATHS 4
KOHTPOJIbHBIE PAOOTHI 2
[IpakTyeckas moroToBKa 6
[Tpuknagaoit MOynb (M TPOECCHOHATBHO-OPHEHTUPOBAHHOE COJICPIKAHHE) 2
BT. U.:
TEOpETUYECKOe 00yUEeHHE 3
PAaKTUYECKUE 3aHATHS 4
71ab0paTOPHBIE 3aHATHS 2
KOHTPOJIbHBIE pabOThI -
ITpakTHyeckas moroToBKa 4
IIpomexyToUHast arTecTanys - KOMIUIEKCHBIN 3a4eT 2




2.2. TemaTnyeckuii IJIaH U cogepxkanre JucuUUIMHBI «KOOA.10 Xumus»

HaumeHoBaHue Conep:kanue y4eOHOro Marepuasa (0OCHOBHOE M MPO(ecCHOHATILHO-OPHUEHTHPOBAHHOE), O0bem | ®opmupyembie
pa3/1esioB U TeM J1adopaTopHbIe U MPAKTHYECKUE 3aHATHS, MPUKJIATHON MOTYJIb 4acoB KOMIETEeHIHH
1 2 3 4
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 4
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 01
Crpoenne atoMmoB | Teopernyeckoe odyueHune 2
XAMUHCCKUX CoBpeMeHHass MOJEIb CTPOeHUsT aToma. CHMBOJHMYECKUN SI3BIK XUMHUU. XUMHYECKHH 3JIEMEHT.
SJICMCHTOB 1 DnektpoHHas KoH(purypamus atoma. Kimaccupukamnus XUMHUECKHX 3JIEMEHTOB (S-, P-, O-3J1€MEHTBI).
[prpoaa BanentHbie  97€KTpOHBI.  BaleHTHOCTh.  DJIEKTPOHHAS  OPUpOJAa  XHMHYECKOHW  CBS3H. 2
XUMUHYECKOH CBA3M | 316k TpoOTPHLATEIBHOCTh. BHIAB XMMHYECKOH CBS3M (KOBAICHTHas, HMOHHAs, METaLIMYeCKas,
BOJIOPOIHAS) M CIIOCOOBI €e 00pa30BaHMs
Tema 1.2. OcHoBHoOE coaepKaHue 2 OK 01
[Tepuoanueckuit Ilepuonuueckas cucreMa xuMudeckux 3neMeHToB /.M. Menneneesa. OK 02
3aKOH U Ta0Iuna 2
JI.. MenneneeBa
Paznen 2. Xumuyeckne peakuumn 10
Tema 2.1. Tumesr OcHoBHOeE coaep:xaHue 2 OK 01
XUMHYECKHUX Teopernueckoe o0y4enune 2
peakiui Krnaccudukanys u THIBI XUMUYECKUX peakluil ¢ ydyacTHeM HeopraHuueckux BemectB. CocTaBieHne
ypaBHEHUH peakIfii COeTMHEHNS, PA3JIOKEHUS, 3aMeIIeHHsI, 0OMEHa, B T.4. peaKlUii TOPeHHs,
OKHCIICHHUS-BOCCTAHOBJICHHSI.
YpaBHeHHs OKUCIIEHHsI-BOcCTaHOBIEHUS. CTeneHb okucaeHus. OKUCIUTENb U BOCCTAHOBUTENbD. 2
CocraBiieHHE ¥ YpaBHUBAHHE OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA METOOM JIEKTPOHHOTO
Oanmanca. OKHCIUTENBHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOJIE, POU3BOICTBEHHBIX MpOIleccax 1
KHU3HENIEATEILHOCTH OPTaHU3MOB
[IpakTudeckas MOArOTOBKA 2
Tema 2.2. OcHoBHOeE coep:xaHue 4 OK 01
DIEKTPONUTHYCCKA | TeopeTHueckoe 0byueHHe 2 OK 04
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g gucconuanusa 1

Teopus anexTponuTryeckoi aucconranyy. MoHbel. DNEeKTpOINUTHI, HEAJIEKTPOIUTHI. Peakiinu HOHHOTO

WOHHBI 0OMEH oomena. CocTaBiieHUE peakifii HOHHOTO OOMEHa MyTeM COCTaBJICHUS MX TOJHBIX M COKPAIICHHBIX 2

MOHHBIX YpaBHeHUU. KHCIOTHO-OCHOBHBIC peakiny. 3aJaHUsl Ha COCTABJICHUE NOHHBIX PEaKInil

JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”.

HccnenoBanue TUTIOB (10 COCTAaBY M KOJMYECTBY HCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) U MPU3HAKOB 5

XUMHAYECKHX peakiuii. [IpoBeneHne peakiuii HOHHOTo 0OMeHa, ONPEIeIICHNE CPEIbl BOIHBIX

pacTBOpOB. 3a/laHus HA COCTaBJICHUE HOHHBIX PEaKIUi
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeLIeCTB 12
Tema 3.1. OcHoBHOE co/lep:KaHue 2 OK 01
Knaccudukanus, Teopernyeckoe o0yueHune 2 OK 02
HOMCHKJIATypa U I -

penMer Heopranmdeckoi xumuu. Kimaccudukanmst HeopraHndeckux BemiecTB. [IpocTeie U CII0KHBIE

CTpOCHHC BeriecTBa. OCHOBHBIC KIIACCHI CJIOMXKHBIX BEIIECTB (OKCHIBI, THIPOKCUIbI, KUCIOTBI, COJIN).
HCOPraHMICCKUX B3auMOCBS3b HEOPraHUYECKUX BEIIECTB. ATPEraTHbIE COCTOSHMS BEMECTBA. KpucTammaeckue u
BCILCCTB aMmop(HbIe BelmecTBa. THITBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAs, MOJIEKYJIAPHAsi, HOHHAS, 2

METaJTNYecKasi). 3aBUCHMOCTh (PU3MYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUTMUECKOHN PEIICTKH.

3aBUCUMOCTh XUMHUECKOW aKTUBHOCTH BEUIECTB OT BUJAa XUMUYCCKON CBSI3U M THIIA KPUCTALTUICCKOM

pemrerku. [IpuanHbI MHOTOOOpa3us BEIICCTB

[IpakTudeckasi MOArOTOBKA
Tema 3.2. ®usuxo- | OcHOBHOeE coiepKaHUE 4 OK 01
XUMHYCCKHEC Teopernueckoe o0yueHue 4 OK 02
cboucTsa Mertannbl. O6mue pusnveckre ¥ XUMUYECKHE CBOMCTBA MeTauioB. CiocoObl monyueHus. 3HaueHue
HCOPTaHMHYCCKUX METAJUIOB M HEMETAJNIOB B TPHPOJE U KU3HEICATETHLHOCTH YelIOBEKa W opraHm3MoB. Kopposwus 1
BCLICCTB METAJIJIOB: BUABI KOPPO3HUH, CITIOCOOBI 3alIUTHI METAIIIOB OT KOPPO3UU

Hemerannel. OOmue Qu3ndeckue M XUMHUYECKHE CBOWCTBA HEMETANJIOB. THUIHWYHBIE CBOMCTBA

memetrauioB [V— VII rpynn. Krnaccudukamus wW  HOMEHKJIATypa COCIWHEHUM HEMETaJUIOB. 1

KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B PUPOJIE

XWMUYECKUE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTAaHMYECKHUX BEIIECTB (OKCHJIOB, THIPOKCHIIOB,

KHCIIOT, COJieH | Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 1

COGHHHGHHﬁ, BBICHIMX OKCUIAOB U THAPOKCHUIOB
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KonTpoabsHnas padora 1 CBoiicTBa HECOPraHUUYECKUX BEILIECTB

HpaKTI/ILICCKaH IIoAroToBKa

Tema 3.3. OcHoBHOE coep:kaHue OK 01
Wnentudukanms JlaboparopHas pabota «aeHTudukams HEOPraHUIeCKIX BEIICCTBY. OK 02
HEOPraHUYECKUX Pemrenne skcnepuMeHTaNbHBIX 33/lad N0 XMMHYECKMM CBOMCTBAM METAJUIOB W HEMETAJUIOB, IO 9 OK 04
BEILIECTB pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB.
Paznea 4. CrpoeHne 1 cBOIICTBA OPraHUYeCKUX BellecTB 8
Tema 4.1. OcHoBHOE coep:kaHue 2 OK 01
Knaccupukanus, Teopernueckoe odyuenue 2
CTPOCHHC 1 [losiBneHue 1 pa3BUTHE OPTraHMYECKOW XMMUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
HOMCHKJIATypa 3HAQ4YECHHE OPTAaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OpraHn4CeCKUX XHUMUYECKOE CTPOCHUE KAK MOPSANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
BECILIECTB OCHOBHBbIE TOJIOKEHUS] TEOPUU XUMUYECKOTO CTPOEHUSI OpraHndeckux coenquHeHnii A.M. byrneposa.

VYrinepoaHslii CKENeT OpraHMYecKONM MOJIEKYJBl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO

CTpOEHHS MOJIeKyJl. MI3oMepusi U U30MepHI. 2

[Tonstne o dyHknuoHanpHOUW rpynme. Pamukan. [IpuHIUNB KIacCH(PUKAUU OPraHUYECKUX

coequHeHU. MexnyHapoiHas HOMEHKJIATypa U MPUHLUUIBI HOMEHKJIATYpbl OPraHUYeCKUX

coenunenuil. Ilonarue 00 a3zoTcoaep)kallUX COEIUHEHMSX, OMOJIOIMYECKH AaKTHUBHBIX BELECTBAX

(yrmeBomax, »kupax, Oenkax W Jp.), BBICOKOMOJEKYJSPHBIX COEAMHEHUAX (MOHOMEp, MOJIUMED,

CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHoBHOE coaepxaHue 4 OK 01
CaoiicTBa Teopernyeckoe odyuenune 4 OK 02
OpraHn4eCKUX OU3NKO-XUMHUUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACIBHBIX KJIacCoB (O0COOCHHOCTH OK 04
COCTMHEHUI KIacCU(PUKAUM W HOMEHKJIATYpbl BHYTPH KJacca; TOMOJIOTHYECKHH psia u obmas Qopmyna; 2

n3oMepust; pU3nUYecKre CBOMCTBA; XMMUUECKHUE CBOIMCTBA; CIIOCOOBI MOIYYECHHUS):

— NPEIENIbHBIE YIIEBOAOPOAB! (AJIKaHbI M LUKIJIOAIKAHbI). ['OpeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HCTOYHUKOB TEIlJIa B POMBILIUIEHHOCTH U ObITY. CBOWCTBA MPUPOJHBIX YTIEBOIOPOAOB, HAXOXKICHHUE
B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempeneibHble (AJKEHbI, AJKUHBl M aQJKaJWEHbl) M apoMaTHYeCKHE YIJIeBOAOPOJbl. l'opeHue
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AllCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMCHHA JJISI CBAPKU U PE3KU MCTAJIJIOB

— KUCIIOPOJICOJEpKALINE COEAUHEHUS (CIUPTHI U (PEHOJIbI, KAPOOHOBBIE KMCIOTHI U 3(UPHI, alIbAETHIbI
U KETOHBI, XHUPBI, YriaeBojsl). [IpakTuyeckoe NpUMEHEHUE STUJICHIVIMKONA, TIHMLEpHUHA, (eHoma.
IIpumenenue Qopmanbaernaa, aueTaabAern/ia, YKCYCHOM KHUCIOTBL. Mblla Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. MoOroI1IMe CBOKWCTBA MbLja

— a30TcoJepXKallle COeIMHEHHUs (aMMHbI M aMHHOKHUCIOTHI, Oesiku). BbicokoMouiekynspHble
COEMHEHMS (CUHTETUYECKHE M OMOJIOrMYeCKU-aKTUBHbIE). MOHOMEp, OJIUMED, CTPYKTYPHOE 3BEHO.
[TonmmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBs3b MEXKAY KjacCaMHM OPraHUYECKUX COEIMHEHUN

Tema 4.3. OcHoOBHOE co/lep:KaHue OK 01
Wnenrndukaus Teopernyeckoe o0yueHune OK 02
OPTaHHMHCCKUX buooprannueckue coenuHeHus. llpumenenue u Ouonornyeckas poib yrieBoaoB. OKHCIEHUE OK 04
BCIIICCTB, HX YIJEBOJOB — HCTOYHUK OHHEPrUM JKHUBBIX OpraHu3zMoB. OO0JacTH NPUMEHEHHUS aMHHOKUCIOT. [IK 2.2
SHAYCHHC 1 [IpeBpamenust OenkoB MUIIM B opraHu3Mme. buonornueckue ¢yHkuuu OenkoB. buonornueckue

TpUMCHEHUC B ¢GyHKIMM xKpoB. Ponb opraHnyeckoil XMMUM B pellIeHUH po0JIeM NMUIEBo 0€300acHOCTH

OLITOBOH 1 . | KonTpoabnas padora 2 CTpyKTypa U CBONWCTBAa OPraHUUYECKUX BEIIECTB

IIPOU3BOJICTBEHHOU

NeSITeNIbHOCTH

4eJI0BEKA

Pa3pea S. Kunernyeckue 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKIui

CxopocTb OcHoOBHOe coiep:KaHue OK 01
XUMHUYECKUX OK 02
peaxuil. Teopernueckoe o0yuenue

Xumudeckoe CKOpOCTh peakluy, €€ 3aBUCHMOCTb OT Pa3IMYHbIX (PaKTOPOB: NMPHPOJBI pearupyroyux BeIIECTB,

paBHOBECHE KOHIIEHTpaIun pearupyromux BEILIECTB, TEMIIEPATYPEI " IUTOIA A PEaKIMOHHON

noBepxHocTU. TernoBbiea(HeKThl XMMUYECKUX peakifii. DK30-U 3HIOTEPMUUECKUE, PEAKIIHH.
OOpatumocTh peakiuil. XUMUYECKOEe pPaBHOBECHE M €ro CMEIIEHHE TMOJ JEeHCTBUEM pa3INYHbIX
(bakTOpoB (KOHIIEHTpAllMsi PEareHTOB WJIM MPOJYKTOB pEakKlWu, MAaBJICHHE, TemIeparypa) s
CO3JJaHUs] ONTUMAJIBHBIX YCIOBUN NMPOTEKaHUs XuMudeckux npoueccon. [Ipunnun Jle [laTense
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IIpakTHYeckue 3aHATHSA 2 OK 01
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3a/JaHUil HAa aHaIN3 (DAKTOPOB, BIUSIOLNIMX HAa HM3MEHEHHE OK 02
CKOPOCTHU XMMUYECKON PEaKlMH, B T.U. C MO3ULUNA IKOJOTUYECKH 11eJIeCO00PA3HOr0o MOBEICHUS B OBITY 1K 2.2
U TPYJOBOH EATEIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 37J0POBbsl U OKPYKAIOLIEH NPUPOIHON Cpebl. 2
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHuuna Jle-Illarense s
HaXOXKJCHHUs HAlpaBJIECHUS CMEIIEHUS PaBHOBECUS XHUMHUYECKOM peakuuu M aHaiu3 (akTopos,
BJIMSIIOIMX HA CMEIIEHUE XUMUYECKOT0 pABHOBECHS
Pasnea 6. PacTBOpbI 1
Tema 6.1. OcHoBHOE co/lep:KaHue 1 OK 01
HonsTne o Teoperuueckoe oGyuenue 1 OK 02
pactsopax PactBopenne kak ¢(usmko-xumudeckuid mpouecc. PactBopbl. CriocoObl MPHUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTb. MaccoBast jgoss  pacTBOpeHHOro BemiectBa. CMbICa IOKaszaTensl MpeienbHO
JIONYCTUMOMN KOHIIEHTPAIMH U €r0 UCII0JIb30BaHUE B OLIEHKE HKOJIOIMUYECKOI 0€30I1aCHOCTH.
[IpaBuna 3KOJIOrMYECKH 11e1eCO00pa3HOro MOBEIEHHUs. B OBITY U TPYIOBOH AEATENBHOCTU B ILIEJSAX 1
COXPAHEHHUS CBOETO 3/I0POBBSI U OKPYKAIOILEH MPUPOJHON Cpebl; ONACHOCTh BO3JCHCTBUS Ha JKUBbIE
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Pemenne nmpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 3a/IaHUi Ha PacTBOPBI, UCIOJIb3yEMbIE B ObITOBOI
Y IPOM3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOeE cojiepKaHue 2 OK 01
HCCFGHOBaHHe JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTB PaCTBOPOB | JTaG0paropHas pabota «[IpHrOTOBICHHE PACTBOPOBY. OK 04
[IpuroroBneHre  pacTBOPOB  3aJaHHON  (MaccoBoM, %)  KOHLEHTpauuu (C  IPaKTUKO- 5
OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OIIPEIETICHUE CPE/IbI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
[TpakTHyecKas MOAroTOBKA 2
Paznen 7. Xumust B ObITY ¥ IPOM3BOACTBEHHOI IEATEILHOCTH YeJI0BeKa 2 OK 01
Xumust B ObITY U OCHOBHOe coJepKaHne 2 OK 02
MIPOU3BOIACTBEHHOMN OK 04
IMpakTuyeckue 3aHATHSA 2
NEeITENbHOCTHU — = v OK 07
A — [Tonck m aHanu3 KeWCOB O MPUMEHEHUH XMMHMYECKUX BEIIECTB M TEXHOJOTMH ¢ yuyeToM Oyayiei
npopeCCUOHATBHOM  JEATENIBHOCTH 10  TeMaM:  BaKHEHIIME  CTPOMTENbHbIE  MaTepHallbl, 2 1IK 1.3

KOHCTPYKIOMOHHBIC MaTCpuajibl, KpacKH, CTCKJIO, KCpaMHKa, MaTCpuajlbl I JJICKTPOHUKH,
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HAaHOMAaTEpHUasbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKHU DJHEPTHHM, OPraHUYECKUE W MUHEPAIbHBIC
yn00peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBASI XHUMHSL.
3amura:[Ipencrarienne pe3yabpTaTOB PENICHUS KeCOB B (hOpMe MUHU-IOKII/Ia C TIPe3CHTalneH

I[MpakTHyecKas MoAroTOBKa 2
IIpoMesKyTOUHAS ATTECTAIMS 110 JUCHHILINHE (KOMIUIEKCHBIN 3a4€eT) 2
Bcero 39
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3.YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBbI OBILIEOBPA3OBATEJIBHOM
JTUCHUIINHbBI

3.1. TpeboBanust K MUHUMAJILHOMY MaTepHATIbHO-TEXHUYECKOMY 00€CIIEUESHUIO

Peanuzanus nporpaMMel JUCHUIUIMHEL TPeOYeT HAMYHS y4eOHOTro KabuHeTa
«XHUMHA ».

O6opynoBanue yueOHOT0o KaOuHeTa:

Texnuueckue cpeacTBa 00y4deHHMsI: KOMIIBIOTEp C YCTPOICTBaMH BOCIPOM3BEICHHS 3BYKA,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM.

OobopynoBanue Jjgadoparopuv U padoyux MecT Ja0OPATOPHMU: MEH3YPKHU, MUIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIyIbI, IPEIMETHbIE W MOKPOBHBIE CTEKJA, MJIAHIIETHI
JUI KamellbHBIX peakiuid, (QUIbTpoBaJibHAS OyMmara, HpPOMBIBAIKH, CTEKIISTHHBIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC TMaJOYKH, IITATHUBBI IS
pOoOUPOK; MEPHBIE IIMIIMHAPHI, BOPOHKH CTEKIISTHHBIC, BOPOHKH JICIIUTEILHBIC IWIHHIPUYECKHIE
(50-100 mu), cTynmku ¢ necTHKOM, GappopoBbIe YaIIKH, MUHIETHI, PUILTPHI OyMaXkKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, SJEKTPOIUIMTKH, JaOOpaTOpHbIE INTATUBBI, CIHUPTOBBIE TOPENKH,
CIUYKH, TpUOOp Ui MOTYYeHHs Ta30B (MM MpOOHMpKa C Ta300TBOJHON TPYOKOI), nep:karenu
JUTsl IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOUHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmatenaw; NUHIETHI; TUT€IbHBIC MBI, CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mu) u mepnsie konOwr (25, 50, 100 u 200 mn), BomsHas Oans (Uiu
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHU, KOHWYECKHE KOJIObI it TuTpoBanus (50 m 100 mui);
WH/INKATOpHBIE TIOJOCKW Ui ompeaeneHus pH u craHgapTHas WHIAWKATOpHAs IIIKasa;
YHHUBEpCaIbHbIA MHANKATOP; nuneTku Ha 1, 10, 50 mu (wim go3aropst Ha 1, 5 u 10 mut), OropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE mmpuisl Ha 100—150 M, tabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmbHbIi mkad, u ap. 1adoparopHoe 000py10BaHUE.

3.2. UndopmarmonHoe obecrieueHne 00yueHus

1.OcHoBHas nuTEpaTypa:

1).Capraes I1. M. O6mas u Heoprannueckas xumus. M.: M3garensctBo «Jlanb» (CI10),2023
2).Apremenko A.U. Oprannueckas xumus .M.: U3narensctBo «Jlanp» (CI10),2023

2. JlonoJaHUTENbHAs JIUTepaTypa:

DI'adpuensn O. C.,OctpoymoB U. I' Xumusi10 xnace. bazoBblit ypoBenb. Mocksa:
Hpoda,2022r.

2) Tabpuensn O. C., OcrtpoymoB M. I' Xumus 11 xnacc. ba3oBwlii ypoenb. Mocksa:
Hpoda,2022 r

3. UudopManinoHHbIE peCypChI:

1.FOPAWT: snexTponnas GuGnuoTednas cucrema: caift. — Mockaa, 2018 -.-URL: https: //www.
pvg. mk. Ru/ (omumnuana «ITokopu BopoObseBbl rope»). (lara oopamenus 05.04.2021)
2.JOPAWT: snexrponnast GuGmuoTedHas cucTeMa: caift. — Mocksa, 2020 -.-URL: https: //www.
hemi. wallst. Ru/ (OGpa3oBarenbHbIii CallT M NIKOJIBHUKOB «XuMus»). ([lata oOpameHus
05.04.2021)
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3. JOPAWT: snexrponHas 6uéImoTednas cucteMa: caiit. — Mocksa, 2021 -.-URL: https: //www.
alhimikov. Net/ (O6pa3oBarenbHbIii caiiT 1151 MKOIBHUKOB). ([laTa oOpamerust 06.04.2021)
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHWA JTUCIIUITJIMHbI

KoHTposis M OIlGHKa pacKpbIBaIOTCA Yepe3 YCBOCHHBIE 3HAHUS W HPUOOpPETEHHBIC
00y4aromuMuUCsl YMEHHUs, HalpaBleHHbIE Ha (opMupoBaHHEe OOMMX U TPO(PECCHOHATBHBIX
KomrereHuii. KommereHIy 10KHBI OBITH COOTHECEHBI C MPEAMETHBIMU pe3yinbraTamu. Jlis
KOHTPOJISI U OLEHKH Pe3ylbTaTOB OOyUEHHs MpPEnojaBaTesb BBHIOMpAaeT (OPMBI U METOABI C
y4eToM npodeccCHoHaTH3aluu 00y4eHHUS 110 TPOrpaMMe JUCIUIUTNH

THnbI OLEHOYHBIX

Ne OK/IIK Monyas/Pa3nen/Tema Pe3yabTar 00y4yenus .
MeponpusTHii
I OcHoBHoOe coJepkaHue
1 Pa3nes 1. OcHoBbI ®opmymposars
0a30Bble MOHATHUSA U
CTPOEHHs BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrpoeHue aToMOB Cocransate xumuueckue | 1. Tect «Ctpoenue
XUMHUYECKHX 3JIEMEHTOB | (DOPMYJIbI COCMHEHH B | aTOMOB XUMUYECKUX
U TIPUPOJA XUMUYECKOH | COOTBETCTBHH CO AJIEMEHTOB U
CBSI3U CTETNEHbIO OKUCIICHHS pupoa
XUMHUYECKUX IJIEMEHTOB, | XUMHUYECKOUN CBSA3U».
MCXOJIS U3 BaJICHTHOCTH | 2. 3ajauu Ha
u COCTAaBJICHHE
AIEKTPOOTPHUIATEIIBHOCT | XUMHUYECKUX
" bopmyn
JIBYXaTOMHBIX
COCMHEHUI
(oxcuoB,
cynb(uaoB,
TUJIPUIOB U T.I1.).
1.2 | OKO01 Ilepuonnueckuil 3akoH U | XapakTepu3oBaTh 1. Tect
OK 02 tabnuna J[.1. XUMHUYECKHE IJIEMEHTHI B | «MeTamnyeckue /
Menneneena COOTBETCTBUU C UX HEMETaJUIMYECKUE
MOJIOKEHUEM B CBOMCTBA,
MePUOIUYECKON CUCTEME | AJIEKTPOOTPHUIIATENb

XUMHNYCCKHUX DJIICMCHTOB
J.1. MenneneeBa

HOCTb U CpO}ICTBO K
AJIEKTPOHY
XUMHUYCCKUX
D3JICMCHTOB B
COOTBETCTBHE C UX
3IEKTPOHHBIM
CTPOEHHUEM U
MMOJIOKEHHEM B
MEePUOINYECKOM
CHCTEME
XAMHUYECKHX
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Tunsl oeHOYHBIX

Ne OK/IK Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHii
anemenToB ..
Menpeneesay.
2 XapakTepu3oBaTh
Paznesa 2. Xumnueckne P P
THIIBI XUMHYECKHX
peakumuu .
peakuui
2.1 | OKO01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha
OK 04 peakuuii COCIUHECHMS, COCTaBJICHHE
pasnoxeHusi, 0OMeHa, YPaBHEHUU PEaKIUN:
3aMeIleHHS, — COCIMHEHHS,
OKUCITUTEIBHO- 3aMeIIeHHS,
BOCCTAHOBUTEJIHHBIE pasoXKeHus,
peaxiuu oOMeHa;
— OKHUCJIUTEIHHO-
BOCCTaHOBUTEJBHBIX
peaxkiuu ¢
UCIIOJIb30BaHUEM
MeToaa
AJIEKTPOHHOTO
OanaHca.
2.2 DNEeKTPOIUTHYECKAS CocTaBiATh ypaBHEHUS 1. 3ananus Ha
JUCCOIMAIMS U MOHHBIA | XUMUYECKUX PeaKluu COCTAaBJICHHE
oOMeH MOHHOT'O 0OMEHa C MOJIEKYJISIPHBIX U
y4acTHEM MOHHBIX PEaKIUi ¢
HEOPTraHUYECKHUX y4acTHEM KHUCTIOT,
BEIIECTB OCHOBAHUM U COJICH,
YCTaHOBJICHUE
WU3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JTaboparopHas
pabota "Tunsl
XUMUYECKUX
peakumit"
3 HUccnenoBath ctpoenue | KonrpoabhHas
Pa3nen 3. Ctpoenue u .
. U CBOMCTBA pabdora
CBONCTBA .
HEOPraHU4eCKHX «CBoiicTBa
HEOPraHU4eCKHX
BelleCTB HEOPraHU4eCKHX
BelleCTB
BeleCTB»
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Tunsl oeHOYHBIX

Ne OK/IIK Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHii
3.1 | OKO01 Knaccudukanus, Knaccudumuposars 1. Tect
HOMEHKJIaTypa U HEOpraHUYEeCKue «Homenknarypa u
CTpOECHHE BELIECTBA B Ha3BaHUE
HEOPraHUYECKUX COOTBETCTBUU C UX HEOPraHUYECKUX
BELIECTB CTPOEHUEM BELIECTB UCXOJIS U3
X XUMHYECKOHN
bopmybl WU
COCTaBJICHHE
XUMHUYECKON
(bopMyIIbI HCXOA U3
Ha3BaHMsI BEIIECTBA
10 MEKTYHapOAHOMN
WJIY TPUBUAIBHOU
HOMEHKJIAType».
2. 3ajauym Ha pacuer
MacCOBOU JOJIN
(Macchr)
XUMHYECKOTO
AJIeMEHTa
(coenuHeHus ) B
MOJIeKyJIe (CMecH).
3.2 | OK 01 DUBUKO-XUMHUECKUE YcranaBnuBaTh 1. Tect
OK 02 CBOMCTBa 3aBUCUMOCTH (PU3HKO- «OcobeHHOoCTH
HEOPTaHUYECKUX XUMHUYECKHUX CBOMCTB XUMHYECKHUX
BELIECCTB HEOPraHUYECKUX CBOMCTB OKCHJIOB,
BELIECTB OT CTPOCHMUS KHCJIOT, OCHOBAHHH,
aTOMOB M MOJIEKYJI, a amM(pOTEepHBIX
TaKKe TUIa TUJIPOKCHUIOB U
KPUCTAJUIMYECKOU COJIEW».
peLeTKn 2. KontponbHas
pabota
3.3 | OKO01 Wnentuduxamms Hccnenosats 1. IIpakTuko-
OK 02 HEOPraHUYECKUX KaueCTBEHHbBIE PEAKIIUU | OPUEHTUPOBAHHbIE
OK 04 BELIECTB HEOPraHUYECKUX 3aJlaHus 10
BEIIECTB COCTaBJICHUIO
XUMHYECKHX

peaKkuuii ¢ yuacTuem
HEOPTaHMYECKUX
BEIIIECTB,
UCIIOJIb3YEMBIX JIJISI
WX UJICHTUPUKAIIH.
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OK/IK

Moayas/Pa3nen/Tema

PesyabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHI

Pasznea 4. Ctpoenue u
CBOHCTBA
OpPraHMYecKux BelecTB

HccaenoBatsb cTpoeHue
H CBOICTBA
OpPraHMYecKux BellecTB

KonTposabHas
padora
«CtpoeHnue u
CBOliCcTBa
OpPraHNu4YecKux
BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccudumnuposats
OpraHHYecKHe BellecTBa
B COOTBETCTBUU C UX
CTpPOEHUEM

1. 3amanus Ha
COCTAaBJICHHE
Ha3BaHUU
OpraHUYeCKUX
COEAMHEHHH 110
TPUBHAIIBHON WIH
MEKTYHApOAHOMN
CUCTEMaTUYECKOU
HOMEHKJIaType.

2. 3agadu Ha
onpeaerneHue
MPOCTEUIIIEN
bopMyIibI
OpraHn4eCcKOn
MOJIEKYJIbI, HCXOIS
13 2JIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYeCKUX
COeIMHEHUN

YcranaBauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHMHYECKHUX CBOMCTB
OpTraHWYECKHUX BEIECTB
OT CTPOEHUS MOJICKYJI

1. 3aganus Ha
COCTaBJICHHE
YPaBHEHUHU
XUMHYECKHUX
peaKkuuii ¢ yyacTuem
OpraHUYECKHUX
BEILIECTB Ha
OCHOBaHUU UX
COCTaBa U CTPOCHUS.
2. 3anaHus Ha
COCTAaBJICHHE
ypaBHEHUH
XUMHYECKHUX
peakumii,
MJUTFOCTPUPYIOIIUX
XUMHUYECKHE
CBOMCTBA C y4E€TOM
MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
peakuui u
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Tunsl oeHOYHBIX

Ne OK/IK Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHI
IeHETHYECKON CBA3U
OpPraHNYEeCcKuX
BELIECTB Pa3HbIX
KJIaCCOB.
3. PacueTHsble
3aJ1a4M 110
YpaBHEHUSAM
peakiuii ¢ ydyactuem
OpPraHNYEeCcKuX
BEIIECTB.
4.3 | OKO01 Wnentuduxamnms Uccnenosatsb 1.IIpakTuko-
OK 02 OpraHNYECKHX BEIECTB, | KAUECTBCHHBIC PEAKIIMM | OPUEHTUPOBAHHBIC
OK 04 UX 3HAYCHUE U OpPraHUYECKUX 3a/1aHus 110
[IK 2.2 IPUMEHEHUE B OBITOBOW | COEJMHEHUM OT/AEIbHBIX | COCTaBJICHUIO
U TIPOU3BOJICTBEHHOU KJIaCCOB XMUMUYECKHUX
NeSITebHOCTH YEJIOBEKA peakiuii ¢ ydyactuem
OpPraHUYEeCcKuX
BEIIECTB, B T.4.
UCHOJIb3YEMBIX JUIS
WX UACHTH(UKALIIT
B OBITY U
MPOMBIIIJIEHHOCTH.
2.KOHTPOJIbHAs
pabota
5 Pazpneu S. Xapakrepu3oBatb
Kunernyeckue u BJIMSIHHE Pa3JINYHBIX
TepMOAMHAMHYECKH e (paxTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peaKIuii
XMMHYECKHX peaKIuii
5 |OKO0I CKOpOCTbh XMMHUYECKUX Xapakrepus3oBaTh IIpakTuxo-
OK 02 peakuuii. XMUMHYECKOE BIIMSIHUE KOHLICHTPALIMK | OPUCHTUPOBAHHBIE
K 2.2 paBHOBECHE pearupyrolux BeIEeCTB | TEOPETUYECKHUE
U TEMIIEpaTyphl Ha 3aJlaHUs Ha aHATIU3
CKOPOCTh XUMHUYECKUX (bakTopoB,
peakuui BIIMSIFOIINX Ha
XapakTepru3oBaTh U3MEHEHUE
BIIUSTHUE U3MEHEHUS CKOpPOCTH
KOHIIEHTPALlUHU BEIIECTB, | XUMUYECKOU

peakuuu cpeasl U
TEMIIEpPaTypbl Ha
CMELIEHUE XUMUYECKOTO
paBHOBECHS

peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE
3a/laHys Ha
IIPUMEHEHHUE
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Tunsl oeHOYHBIX

Ne OK/IK Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHI
npunnuna Jle-
[Iatenne ous
HaXO0XACHUS
HaIpaBJICHUS
CMEILEHUs
paBHOBECHS
XUMUYECKON
PEaKIMU U aHAJIN3
(hakTOpOoB,
BIIMSIIOIUX Ha
CMelIeHHe
XUMHUYECKOT O
paBHOBECHS
6 HccaenoBarh
Pasien 6. PacTsophr HCTHHHBbIE PACTBOPBHI €
3a/IaHHBIMH
XapaKTePUCTHKAMHU
6.1 | OKO01 [TonsiTue o pactBopax Paznuuath HCTUHHBIE 1. 3amaun Ha
OK 02 pacTBOpHI IIPUTOTOBJIEHUE
pacTBOpPOB.
2. [IpakTuko-
OpUEHTHPOBAHHbBIE
pacueTHbIE 3a1aHus
Ha JIUCIIEPCHbIE
CHCTEMBI,
UCIIOJIb3YEMBIE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
NesITeIbHOCTH
YesoBeKa
6.2 | OKO0l HccnenoBanue cBoiicts | Mccnenosars Gu3uKo- JlaGopatopHas
OK 04 pacTBOPOB XUMHUYECKUE CBOMCTBA pabota
VCTUHHBIX PAaCTBOPOB “IIpuroroBnenue
pacTBOpoB”
Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAePKaHUe (CoAepKaHUue MPUKJIATHOT0 MOIYJIs)
7 Paznea 7. OuenuBarp
Xumus B ObITY H nocJjecTBUsl OLITOBOM
NPOM3BOJACTBEHHOMI U NIPOU3BOJACTBEHHOM
AesITeJIbHOCTH AeATeJbHOCTH
qeJI0oBeKa YyeJJ0BeKa ¢ MO3HINA
IKOJIOTHYECKOH
Oe3onmacHOCTH
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Tunsl oeHOYHBIX

Ne OK/IIK Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHii
OK 01 Xumusi B ObITY U OnenuBatp nocneactBus | Keiic (¢ yuerom
OK 02 MPOU3BOACTBEHHOMN OBITOBOI U Oymymen
OK 04 JIEATEIIbHOCTH YEJIOBEKA | IPOU3BOJACTBEHHOU npodeccnoHaTBLHOM
OK 07 JIeATEIbHOCTH YEJIOBEKa | JEATEIbHOCTH)
K 1.3 C MO3ULUH Bo3MoxHbIE TEMBI
3KOJIOTUYECKOU KENCOB:
0e3omacHoOCTH 1. [Torernenue

KJIuMaTa u
BBICBOOOXKICHUE
ra3oBBIX TUIPATOB
CO JTHAa OKeaHa.

2. Bynymue
MaTepHabl IS
aBHMa-, MalIMHO- U
IprUOOPOCTPOECHHUS.
3. HoBble
MaTepuabl i
COJTHEUHBIX Oatapeil.

27




		2023-11-03T12:22:40+0500
	Занова Татьяна Сергеевна




