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1. MACIIOPT ITPOI'PAMMBbI YYEBHOM JIUCHUATLTAHBI

«XHUMMUSA»
1.1. O0sacTh NPUMEHEHUs NPOTPAMMBbI

OO6uieoOpazoBaTenbHas TUCHUIUIMHA « XUMHUSD SIBISIETCS 00s3aTEILHON YacThIO
o011eo0pa3oBaTeabHOrO IIMKIIa 00pa30BaTEIbHON MPOrpaMMbl COOTBETCTBUH C
®I'OC CIIO no crnenuanbHOCTH MO CHEUATBHOCTH CPeHEro MpodhecCuOHaIBHOTO
oOpa3oBanus19.02.11 TexHoa0TUS MPOYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS "

1.2 MecTto NUCHMIUIMHBI B CTPYKTYyp€ MPOTrPpaMMbl MOATOTOBKHU CIIEIIUATUCTOB
CPEIHETO 3BEHA

Oob1eoOpa3oBaTenbHas TUCHUIUIMHA « XUMUS» U3ydaeTcs Ha 6a30BOM YPOBHE B
o011eo0pa3oBaTeILHOM IIUKJIE Y4eOHOrO MjIaHa OCHOBHOM npodeccruoHaIbHOM
oOpazoBaTeabHOM porpaMmbl cieruaibHocTh: 35.02.20 TexHomorust mpou3Bo/ICTBA,
MEPBUYHOM MepepabOTKU U XPAHEHHSI CEIbCKOXO03IMCTBEHHOM MPOTYKIIHH'".

Tpyn1oeMKOCTh TUCHMIUIMHBI «XUMUS» Ha 0230BOM ypOBHE cOCTaBisieT 88 yaca,
u3 KoTopbix 80 yaca - 6a30BbIi MOTYJIb (6 pa3enoB) U 8 YaCOB - MPHUKIATHON MOTYJIb
(1 pasnmen), BKIIIOYAIOMIMA TPAKTUKO-OPUEHTUPOBAHHOE COJIEpKAaHUE KOHKPETHOMN
npodeccun Win CreuruagIbHOCTH.

[TpuknaaHO MOTYJIh BKIIIOYAET paszneln 8§ «XuMus B ObITY U MPOM3BOJCTBEHHON
JIEATEIIbHOCTH YEJIOBEKA», KOTOPBIN peaIn3yeTCs ISl BCEX CIEUUATbHOCTEN METOIOM
pELICHHUs] KEHCOB, CBS3aHHBIX C DKOJOTMYECKOM O€30MacHOCThI0O W  OLIEHKOM
MOCJICACTBUNA OBITOBOM W IPOU3BOJCTBEHHON JEATEIIBHOCTH, COOTBETCTBYIOIICH
oTpaciiaM Oyayiieit npodeccuoHaaIbHON ASATEILHOCTH 00YUYarOIINXCS.

1.3. Heaun v 3aga4u AMCHUILUIMHBI — TPEOOBAHUA K pe3yJbTAaTaM OCBOCHUS
TUCHMILTAHBI:

1.3.1. Ieawu u 3ag1a49u TUCHUATIMHBI
Conepkanue TMporpaMmbl  00IIE00Pa30BATEIbHON JIUCIUIUIMHBL  « XUMHUSI»
HAIPaBJICHO Ha JOCTIKEHUE CICAYIONUX TeJIeh

- (I)OpMI/IpOBaHI/Ie CHCTCMBI XUMMYECKUX  3HaHUU Kak Ba)KHEHUIIICH

COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTHUHBI MUpa, B OCHOBE KOTOpPOM JIe¥kKar



KIIFOUYEBbIC TTOHATHS, (yHIaMEHTAJIbHBIC 3aKOHBI U TEOPHUU XHMHH, OCBOCHHUE S3bIKa
HAayKH, YCBOGHHE W  IIOHUMaHUE  CYIIHOCTH  JOCTYMHBIX  0OOOIICHUI
MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMJIEHHWE C MCTOPHEH UX pa3BUTUS W
CTaHOBJICHUS,;

— (opMUpOBaHUE U Pa3BUTHUE MPEJCTABICHUIN O HAYUYHBIX METOaX MTO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAUMBIX [JIsi MNPUOOPETEHUS] yMEHUM
OPUEHTUPOBATLCS B MHUPE BEIIECTB M XUMHUUYECKHX SIBICHHH, MMEIOIMIMX MECTO B
MIPUPO/JIC, B MPAKTUIECKON U MOBCETHEBHOMN KU3HM;

- pa3BUTHE yMEHUU W CHOCOOOB  JEATENbHOCTH, CBSI3aHHBIX C
HaOII0/ICHUEM U OOBSICHEHUEM XMMHUYECKOr0 PKCIEPUMEHTa, COOIOACHUEM MPaBUII
0e30macHOro oOpaIeHus ¢ BEIIeCTBAMH.

3agauM AMCUMIIMHBI:

1) cdopmMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEM MNPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB M SIBJICHUM B OKPYKAIOLIEH Cpele, LENOCTHOW HAy4YHOW KapTHHBI MHUDPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) Ppa3BUTh YMEHHs COCTABIATH (OPMYJIbI HEOPTraHMUECKUX M OPTaHHMYECKUX
BEILECTB, YPaBHEHUSI XUMUUYECKUX PEeaKIUi, 00BACHITH UX CMBICII, HHTEPIIPETUPOBATH
pE3yNbTaThl XMMHUYECKUX IKCIIEPUMEHTOB,

3) chOpMHpOBaTh  HABBIKM  MPOBEACHHMS  NPOCTEUIIMX  XMUMHYECKHUX
HKCIEPUMEHTAIbHBIX HUCCIECJOBAHMM C COONIOACHMEM MpaBuUil  0OE30MaCHOTO
oOpalieHus ¢ BelecTBaMu 1 1a00paTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS HCMOJIb30BATh MHPOPMALMIO XMMHYECKOTO XapakTepa W3
pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCEACTBUS CBOEH EATEIHHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MPOLIECCOB;

6) chopMHUPOBATh MOHUMAHUE 3HAYMMOCTU JOCTHIKEHUM XUMUYECKOW HayKd U

TEXHOJIOTUH JIJIsl Pa3BUTHUS COLMATILHON U MMPOU3BOJICTBEHHOM cdep.



1.3.2. Ilnanupyembie pe3yJbTaThl 0CBOCHUS 001Ie00pa3oBaTebHOM N cHUIIMHBI B c00TBeTcTBHH ¢ PT'OC CIIO u Ha

OCHOBC
Koa n
HaMMeHOBaHHe
[l1anupyemble pe3y/ibTaThl OCBOCHHUS IHCUMIIIMHBI
(popmupyempbix
KOMIIETeHIUI
O6urue’ JMCuMILTMHAPHbIE’
OK 01. JIP 05 B yactu Tpy0BOTO BOCIIUTAHUS: [1P6 01. cpopMHUPOBaHHOCTH MPEACTABICHUNA: O XUMUYECKON
Bri6uparts - TOTOBHOCTb K TpYydy, OCO3HaHME IIEHHOCTH MAaCTepCTBa, | COCTABIAIOIIEH €CTeCTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
CIIOCOBEL TpyZaoJrooue; XMMHU B TIO3HAHUM SIBJICHUH MPHUPOJIBI, B (POPMHPOBAHUHU
pelenns 3agay | - 'OTOBHOCTB K aKTUBHOM JI€ATEIbHOCTU TEXHOJIOTMYECKOH M | MBIIUICHUS U KYJbTYpPbl JIMYHOCTH, €€ (PyHKIMOHAIBbHON
npoeccronans | COUMATBHOM  HaNPaBICHHOCTH, CIIOCOOHOCTh MHMLIMHMPOBATh, | TPAMOTHOCTH, HEOOXOIUMOM I pelIeHUs MPaKTHYECKUX
HO IUTAHUPOBATh U CAMOCTOSATENBHO BBIMOIHATh TAKYIO IeATENIbHOCTD; | 33lad M HKOJOIMYECKM OOOCHOBAHHOTO OTHOLIEHHS K
JEeATENBHOCTH - HHTepeC K  pasauyHbiM  cdepaM  Mpo(ecCHOHANBHOM | CBOEMY 370pPOBBIO U IPUPOIHON CPEIC;
pUMeHuTENbHO | ACATEIBHOCTH, ITP6 02 BiageTh CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
K pasiMdHbIM OBnaneHue  yHUBEPCAJbHBIMU yUE€OHBIMU MO3HABATEJIbHBIMU | BKIKOYAET: OCHOBOIOJATAIOIINE MOHATUA (XMMHYECKUN
KOHTEKCTAM JeHCTBUSAMU: 3JIEMEHT, aTOM, 3JEeKTpOHHas o0ojlouKa aTroma, s-, p-, d-

MP 01 a) 6a30BbI€ TIOTHYCCKHUE ACHCTBHS:
- CAMOCTOSITEIILHO (POPMYJIMPOBATH U aKTYaIHM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBaTh CYIICCTBEHHBIH NMPU3HAK WU OCHOBAHHUS IS
CpaBHEHHMSI, KJIACCU(PUKALIUU U 000OIICHHUS;
- ONpeleNsATh LENU JeATCILHOCTH, 3ajaBaTh IapameTphbl
KPUTEPUU UX JOCTHKCHHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
paccMaTpUBaeMbIX SIBIICHUSX;
- BHOCUTbH KOPPEKTHBHI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBHE

u

AJIEKTPOHHbIE ~ OpOMTaJIM  aTOMOB, HMOH, MOJIEKYJa,
BaJICHTHOCTb, ANEKTPOOTPHUIIATEIHHOCTD, CTETEHb
OKHUCJIEHHUS, XMMHUYECKas CBs3b, MOJIb, MOJIIpHas Macca,
MOJIIPHBIA 00bEM, YTIEpOAHBIN CKeNeT, GyHKIMOHATbHAs
rpynna, pajgukai, U30Mepus, U30MEpbl, TOMOJOTHYECKHIM
psA,  TOMOJOTH,  YIJIEBOAOPOABI,  KHUCIOPOI- U
a30TCOJEpIKAIINE COECTUHEHUs, OMOJOTMYECKH AKTHBHBIE
BellecTBa (yriaeBOIbl, KUPBI, OENKH), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIUHEHUS,
KPUCTAJUIMUECKAsl pelleTKa, THUIBl XUMHUYECKUX DPEaKIIHii

PE3YyJIbTAaTOB OCIsIM, OLICHUBATh PUCKHU HOCJICZICTBI/IfI (OKI/ICJII/ITCJH)HO-BOCCTaHOBI/ITCJII)HBIe, 9K30-HU
JCATCIIbHOCTH, OHAOTCPMHUUCCKUC, PCAKIIUMU HOHHOI'O O6M€Ha), pacTBOp,
- pa3BUBAaThb KPCATHBHOC MBLIINUICHHUEC IPU PCHICHUN KXU3HCHHBIX | 3JICKTPOJIMTHI, HCOJICKTPOJINTHI, SJICKTPOJIHUTHYCCKAA
HpO6JICM Jucconuyanusia, OKHUCIHUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH
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JIP 07 6) 6a30BbIe HcCIeA0BATEIBCKUE ICHCTBUS:

- BIIQJICTh HABBIKAMU Yy4YEOHO-HCCIICJIOBATEIILCKOM M TMPOEKTHOU
JIESITEIbHOCTH, HABBIKAMU Pa3pelleHHs Po0IeM;

- BBISIBIISITH IPHYUHHO-CJICICTBEHHBIC CBSI3U M aKTyaJH3UpPOBATh
3aj1auy, BBIJIBUTaTh THUIIOTE3y €€ PEIICHUS, HAXOIUTh apTyMEHTBI
JUTSL IOKA3aTeNIbCTBA CBOMX YTBEPXKICHH, 3a/1aBaTh MapaMETPhl U
KPUTEPHUH PELICHUS;

- QHANW3UpPOBATh TIIOJIyUYECHHBIE B  XOJE
pe3yabTaThl, KPUTUYCCKH OIICHUBATh  MX
MIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- YMETh MIEPEHOCUTHh 3HAHUS B MMO3HABATEIHHYIO U MPAKTUICCKYIO
00J1aCTH JKU3HEICATEIIEHOCTH;

- yMCTh MHTETPUPOBATh 3HAHWS W3 PA3HBIX MPEIMETHBIX
obnacreii;

BBIJIBUTATh HOBBIC UJICH, MIPE/IaraTh OPUTHHAIBHBIC TIOIXObI U
pEeIIeHHS; CTIOCOOHOCTh WX UCIIOIh30BaHUS B O3HABATEIILHOW U
COLIMAJIbHOM IPAKTUKE

pemieHus  3a1adu
JOCTOBEPHOCTb,

XUMHUYECKON peaKIuu, XUMHYECKOE PAaBHOBECUE), TEOPUU U
3aKOHBI (TEOPHsI XMUMHYECKOTO CTPOCHUSI OPraHUYECKUX
BeuiectB A.M. bytnepoBa, Teopus 3JI€KTPOIUTHUECKON
nucconuanuu, nepuoandeckuii 3akon .M. Mennaeneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (DaKTOJIOTUUECKHUE CBEIICHUS

O CBOWCTBax, COCTaBe, IIOJyYEHUU U OE30M1aCHOM
UCIIOJIB30BAaHUM  BAXKHEHIIMX  HEOPTaHUYECKUX U
OpraHMYeCKHUX BEIIECTB B OBITY M  NPAKTUYECKOM

JESITEIIbHOCTH YEJIOBEKa;

- YMCTb BBISABJIATH XaPAKTCPHBIC IPHU3HAKW U U B3aMMOCBA3b
U3YYCHHBIX TOHATUH, TPUMEHATH COOTBETCTBYIOIIUE
MOHATHA IMPU ONMUCAHUN CTPOCHUA U CBOMCTB B3aMMOCBS3b
U3YYCHHBIX TOHATUH, TPUMEHSATH COOTBETCTBYIOILIUE
IIOHATUA npu OIIMCaHUuHn CTPOCHUMA )41 CBOMCTB
HEOPraHMYECKUX U OpPraHMYECKHUX BEIIeCTB M  UX
HpeBpameHHﬁ; BBIABIIATH B3aNMOCBA3b XUMHWYCCKHUX
3HaHUW C TOHATUSMH M TPEACTABICHUSMHU APYTUX
CCTCCTBCHHOHAYYHBIX IPCIMCTOB,

ITP6 03 ymeTh UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COCIMHEHUN MEXIyHAapOJHOI0 COI03a TEOPETUYECKOW M
MPUKIIATHOW XUMHUH U TPUBUAIbHBIC HA3BAHUS BaXKHEUIIINX
BEIICCTB  (OTWJICH,  AaleTWIeH, T[JIUIepuH, (eHO,
dbopManbaerui, yKCycHasi KUCJIOTa, TIIMIKH, YrapHbIN Ta3,
erICKHCJILIﬁ ra3d, aMMHaK, ramcHasa HU3BCCTb, HCramicHad
U3BECTb, MMUTHEBAS CO/A U JIPYTHX), COCTABIATH (HOPMYIIbI
HCOPTaHUYCCKUX U OPraHnYCCKUX BCHICCTB, YPAaBHCHHA

XMMHYECKUX  pPEakIui, OOBSCHATH  HX  CMBICIH;
MOATBEPXKJATh  XapaKTepHble XMMHYECKHE CBOWCTBA
BEIIECTB  COOTBETCTBYIOIIUMH  AKCIEPUMEHTAMU U

3aMMCSIMU YPABHEHUN XUMUYECKUX PEAKLINIA;
- YMEThb YCTaHaBIIMBaThb NPHUHAMICKHOCTb H3YyUYECHHBIX

HCOPTaHNUYICCKUX u OpPraHn4CCKUX BCIICCTB K
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ONpeNleIeHHbIM ~ KJIaccaM MW TpynnaMm  COEIUWHEHHUH,
XapaKTepU30BaTh HMX COCTaB U BAXKHEHIIUE CBOWCTBA;
OTpeACNATh BHUIbI XUMHUYECKHX CBs3el (KOBaJIeHTHas,
MOHHas, MeTalin4ecKkas, BOJIOpPOJIHAS), THUIIBI
KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KJIACCH(PHUIUPOBATH
XUMHUYECKHE PEaKIuu;

- copMupoBaTh NpPEACTABICHHUA: O  XUMHYECKOU
COCTaBJISIIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJTH
XUMHUH B TIO3HAHWH SIBJICHHHA TIPUPOJIBI, B POPMHUPOBAHUU
MBIIUICHUS. U KYJBTYPbl JUYHOCTH, €€ (DYHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOJIUMOMN IS PELICHUs! MPaKTHYECKUX
3aJa4 M HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeE;

I[IP6 04 ymeTh TPOBOIUTH paCYEThl MO XHUMHUUYECKUM
dbopMyliaM W ypaBHEHHUSM XHUMHUYCCKHX PpEaKIHid ¢
HCIIOJIb30BaHUEM buznyecKkux BEJIMYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIIOJIb30BaTh CHCTEMHBIE XUMUYECKHUE 3HAHUS
JUISL TIPUHATHA pPEIIEHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM
I[TP6 05. chopMupoBaHHOCTH yMEHUW YCTaHaBJIMBATh
MPUHAUICKHOCTh ~ HM3yYEHHBIX  HEOPTaHMYECKUX U
OpraHMYECKHUX BEIIEeCTB K OINpeIeNIeHHbIM KllaccaM H
rpynmaM COCIUHEHUH, XapakTepu3oBaTb MX COCTaB U
Ba)KHEHIIIMEe CBONCTBA; OMNPENENATh BHUABI XHUMHYECKHUX
cBsize (koBaJyIeHTHas, MOHHas, MeTaJITNIecKasi,
BOJIOPOJTHAS ), THTIBI

ITP6 07. chopMHPOBAaHHOCTH YMEHHI MPOBOAUTH PAaCUEThI
0 XUMHYECKHM (opMysiaM U ypaBHEHUSM XMMHUYECKUX
peakiuii C WCMONb30BaHWEM (PU3UYECKUX BEITUYHH,
XapaKTEepU3YIOIINX BEUIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaslbHbIE YCIOBHS) Ta30B, KOJUYECTBA
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BC€IICCTBA, MCIIOJIL30BATh CHUCTCMHBIC XMMHWUYCCKHEC 3HAHUA
11 OPUHATHUA peH_IeHI/Iﬁ B KOHKPETHBIX XH3HCHHBIX
CUTyalusx, CBA3aHHBIX C BCHICCTBAMU U UX MPUMCHCHHUCM.

OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpencTBa
MOWCKa, aHAIIN3a
u
UHTEPIIPEeTaUN
uHopmauu  u
UH(POPMALIMOHH
bl€ TEXHOJIOTMH
TUTST
BBITIOJTHEHUS
3a1aq
npodeccruonab
HOU
JeSITEIbHOCTH

B 061acTi IEeHHOCTH Hay4YHOTO MO3HAHUSA:

JIP 04 cdopmMupoBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKud W
OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HAa JHAajore KYJIbTYyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILIEHCTBOBAHUE S3BIKOBOW M UMTATENbCKOM KYyIbTYphI Kak
CpEICTBA B3aWMOJCUCTBUS MEXIYy JIOIbMHU W TO3HAHUS MHPA;
OCO3HaHME LEHHOCTH HAy4YHOW JAESITeTbHOCTH TOTOBHOCTH
OCYIIECTBIIATh MPOCKTHYIO M HUCCIIEAOBATEIbCKYIO JIEATEIBHOCTh
WHAWBHUIYAIBHO U B TPYyIIIIE

- OsBnazicHWE YHUBEPCATBHBIMH YYEOHBIMH TI03HABATEIIBHBIMU
NEUCTBUSIMU:

MP 04 B) pabota ¢ uapopmanuei:

- BIaJeTh  HABBIKAMU  TMONy4YeHUs  HHPOpMALUU U3
HUCTOYHUKOB pa3HbIX THUTIOB, CaMOCTOSITEIILHO
OCYUIECTBIIATH MOUCK, aHATH3, CACTEMAaTU3aIMIO U HHTEPIPETAIIUIO
WHGOPMAITUH PA3TUIHBIX BUOB U (POPM MIpeICTaBICHHUS

- CcO3J1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4eTOM HazHAuYCHUS
nHPOPMAIIMM M TEJeBOW ayJUTOPHH, BHIOWpas ONTUMAIBHYIO
dbopmy npencTaBiIeHHs U BU3yalIU3allHH;

- OLICHUBATH JOCTOBCPHOCTD, JCTUTUMHOCTD
I/IH(bOpMaHI/II/I, €C COOTBCTCTBUC IIpaBOBbBIM u
MOPaJIbHO-3TUYCCKHUM HOpMaM

- HCIIOJIB30BaTh CpeacTBa I/IH(l)OpMaI_II/IOHHBIX u
KOMMYHHKaIIMOHHBIX TEXHOJIOT UM B PCIICHNUH

KOTHUTHBHBIX,KOMMYHHKATHBHBIX W OPTaHU3allMOHHBIX 33724 C
coOmroneHreM TpeOOBaHU IPTOHOMUKHU, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PEeCypcocOepe eHus, MPABOBBIX W ITHUYECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30MaCHOCTH;

I1P6 06 ymeTh aHAIM3UPOBATh XUMUYECKYIO HH(POpMAIIHIO,
M0Jy4aeMYI0 M3 pPa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOM
uHdopMaluu, cetb UHTEepHET u apyrue);

ITP6 07. chopMHpPOBAaHHOCTH YMEHHI TPOBOAUTH PAaCUEThI
M0 XUMHYECKHM (opMyiaM U ypaBHEHUSM XMMHUYECKUX
peaknuuié C HWCHOJb30BAHWEM (PH3MUECKUX BEJIUYHH,
XapaKTEePU3YIOIINX BEUIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMalbHbIE YCIOBUS) Ta30B, KOJTUYECTBA
BEIIECTBA; UCMOJIb30BaTh CUCTEMHbIE XMMHUECKUE 3HAHUS
JUISE TIPUHSTHS PEIMIEHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTYalIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM,;
IIP6 08. chopMHUPOBAHHOCTH YMEHUU IUIAHHPOBATH U
BBIMIOJHATh XUMHUYECKHH JKCHEPUMEHT (IpeBpalleHUs
OpPraHMYeCKHUX BEIIECTB IMpPHU HArpEeBaHUM, IOJyYEeHHUE
STHJIEHA U U3YyYEHHE €r0 CBOMCTB, KAUeCTBEHHBIE PEAKIIHU
Ha aJIbJICTH/IBI, Kpaxmall, YKCYCHYIO KUCIIOTY; IeHATypaIus
OEeNKOB TMpH HArpeBaHUU, I[BETHbIE pEaKUUu OENKOB;
NPOBOJIUTH PEAKLMU MOHHOTO OOMEHa, OMpEAETSTh Cpeay
BOJIHBIX PacTBOPOB, KAYECTBEHHBIE PEAKIMU Ha Cylb(dart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS;, PelIaTh
AKCIIEpUMEHTANIbHBIE 3a7aud 1o TeMaMm "Metamel" u
"HemeTannel") B COOTBETCTBMM C IpaBWJIaMHU TEXHUKU
Oe3omacHOCTH TpH  OOpalleHMH C BEUIECTBAMH U
1ab0paTOPHBIM o0opyoBaHUEM; MIPEJICTaBIISTh
pe3yNbTaThl XUMHUECKOTO dKCIEpUMEHTa B opMe 3arucu
YpaBHEHHI COOTBETCTBYIOIIMX pPeakUuii U (OpMyYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YyJbTaTOB;

IMIP6 09. chopMUPOBAaHHOCTH YMEHHUS aHAJTU3UPOBATH
XUMHUYECKYI0 HWH(POpMAIUIO, TMOJIy4aeMyl0 U3 pa3HbIX
MCTOYHUKOB (CpPEICTB MaccOoBOM HMH(OpMAIUH, CETh
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- BJIAACTb HaABbIKaMU PACTIO3HABAHUA W 3alIUTHI I/IH(I)OpMaI_[I/II/I,
nH()OPMAITMOHHON 0€30TTaCHOCTH JTMYHOCTH;

WuTepHeT u 1pyrue).

OK 04.

D¢ hexTuBHO
B3aNMOJIEHCTBO
BaTh U paboTaTh
B KOJUICKTHUBE W

A) B 00671aCcTH TPAXKIAHCKOTO BOCITUTAHUS

JIP 07 TOTOBHOCTP K CaMOpPa3BUTHIO,

CaMOOIIPEIECICHHUIO;

— - YMEHHUE B3aUMOJICHCTBOBAThH C COLIMAILHBIMA MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U HAa3HAYCHHEM.

0) cCOBMeCTHasI 1eATeITbHOCTD:

CaMOCTOATCIIbHOCTH H

I1P6 03 ymeTh IUIaHUPOBATh M BBINOJIHATH XUMHUYECKUN
HKCIEPUMEHT (IIPEBpAILEHUs] OPraHNYECKUX BELIECTB MPHU
HarpeBaHuy, NOJyYEHUE 3TUIIEHA U U3yUYEHUE €ro CBOMCTB,
KaueCTBEHHBIE PEaKLUHU Ha aIbJETUIbI, KpaXMaJl, YKCYCHYIO
KUCJIOTY; JACHaTypauus OeTKOB MpU HarpeBaHUM, LBETHBIE
peaknuu OeNKOB; MPOBOIUTH PEAKIIMA MOHHOTO OOMEHa,

KOMaHe
! MP 03 noHuMaTh M KUCIIOJIB30BATh IPEUMYIIECTBA KOMAaHIHON U | OIPEAEIATL CPEeNy BOIHBIX pPAaCTBOPOB, Ka4eCTBEHHBIE
WUHAUBUAYaIbHON paboOThI; peakuuu Ha cynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
- TPHUHUMATh LIEJIU COBMECTHOW AEATEIbHOCTH, OPraHU30BbIBaTh | KATHOH aMMOHHUS,
¥ KOOPJAWHUPOBATH ICHCTBHS 110 €€ JOCTIKCHHIO: COCTaBIATh Iutan | [IP6 05 pemars skcnepyMeHTalbHBIE 33a4M 110 TEMaM
NeWCTBHUM, PacIpeNeNsiTh POJM C Y4eTOM MHEHHWH ydacTHuKoB | "Meramsl" n "Hemeramisl" B COOTBETCTBUU C IIPABUIIAMH
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM paboThI; TEXHUKH 0€30MacHOCTH NpU OOpalIeHUH C BEUIECTBAMH U
OBnajeHNe YHUBEPCAIbHBIMU PETYJIATHBHBIME JCHCTBHSAME: | JJAOOPATOPHBIM 000pyI0BaHUEM; IIPEJICTaBIIATh
T') IPUHATHE Ce0S U APYTUX JIIOJICH: pe3yNbTaThl XUMHUECKOTO dKCIEpPUMEHTa B opMe 3arucu
MP 02 npuHMMaTh MOTHBBI U apryMEHTBI APYTUX JHOJCH MpH | yPAaBHEHUH COOTBETCTBYIOIUX peakuuil 1 (opMyaupoBaTh
aHaJIn3€e pe3yJIbTaTOB JIEATEIbHOCTH; BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB
- IPU3HABATh CBOE MIPABO U MIPABO JPYTHX JIFOJEH Ha OIIMOKY;
- pa3BUBaTb CHOCOOHOCTh MOHMMATh MHUpP C TO3HULUU JIPYrOro
4eJI0BEKa
OK 07. a) B 00J1aCTH SKOJIOTHYECKOTO BOCTTUTAHUS [IP6 01 cdopmupoBaTh NPENCTABICHUA: O XHUMHYECKOM
CopneiictBoBath | JIP 14 B 001actu 3K0I0rH4ecKOro BOCIUTAHUS: COCTAaBJISIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPaA, POJIU
COXPaHEHHUIO - cpOpMUPOBAHHOCTh HKOJIOIMYECKON KYJIbTYpbl, MOHMMAHHE | XUMHUHU B MO3HAHUU SIBJICHUM IPUPOJIbI, B POPMUPOBAHUU
OKpYyXarouieu BIMSIHUSL COIIMAJIbHO-DKOHOMUYECKHX IPOLECCOB HAa COCTOSHUE | MBIIICHUS U KYJIbTYPbl JIMYHOCTH, €€ (PyHKIIMOHAIbHOM
cpenbl, IPUPOJHOM W COLMAIBHON Cpenbl, OCO3HAaHWE TIJI00AIBHOTO | IPAaMOTHOCTH, HEOOXOIUMON /JIsl pelIeHUs MPaKTHYECKUX
pecypcocOepex | XxapakTepa 3KOJIOTHYECKHX MpooieM; 3aJa4 M OSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K
EHHUIO, - IUIAHUPOBAHHME W OCYILIECTBJIICHUE NICMCTBU B OKPYXKAIOLIECH | CBOEMY 3J0POBBIO U MPUPOJHOM CPELE;
[IPUMEHATD cpele Ha OCHOBE 3HaHus Iuened ycroiuuBoro pazButus [[IP6 10. chopMupoBaHHOCTH yMEHHH COOMIOAATH MpaBUiIa
3HAHUA 00 | yenoBe4eCTBA; HKOJIOTUYECKU 11eJIeCO00pa3HOro MOBeIEHUsT B OBbITY U
WU3MEHEHUN - aKTUBHOE HETPUATUE NENCTBUM, IPUHOCSILNX BPEJ OKPYKAIOIEH | TPYAOBOM JEATEIBHOCTH B LEJIAX COXPAaHEHMsI CBOETO
KJIuMarTa, cpene; 3I0POBBSL M OKpYXKAloUlel MPUPOIHOI Cpenbl; YUUTHIBATh
ITPUHLIMAIIBI - YMEHHE NPOTHO3MPOBATH HEOIArONPHUATHBIC SKOJOTMYECKHE | OMACHOCTh  BO3ACHCTBHMSI  HA  JKMBBIC  OpPTaHU3MBI

10




IIOCJIE/ICTBYS IIPEIIPUHUMAEMBIX IEHCTBUM, IPEJOTBPALLATD UX;

- paciIupeHue OIIbITa JESTEIIBHOCTH HKOJIOTHYECKON
ONpEENICHHBIX BEIIECTB, MOHUMAsi CMBICH [OKa3aTems
OepexITMBOTO HaIlpaBJICHHOCTH; . .
. IIPEIENbHON JOIyCTUMOM KOHIIEHTPALIHH.

MpOM3BOACTBa, | 0) paborta ¢ nHopMmaruen
3P PEeKTHBHO MP 04 wucnonp3oBaTh  cpeacTBa  MHPOPMALMOHHBIX U
JEHUCTBOBATh B | KOMMYHHUKALIMOHHBIX TEXHOJIOTMH B PpELICHUWH KOTHUTHBHBIX,
Ype3BbIUANHBIX | KOMMYHUKAaTUBHBIX W OPraHU3allMOHHBIX 33/1a4 C COONIONEHHEM
CUTyalusAx TpeOOBaHUI HPrOHOMHUKH, TEXHMKM O€30IacCHOCTH, TUTUEHBI,

pecypcocOepekeHus, MpaBOBBIX U O3TUYECKUX HOPM, HOPM

nH(}OPMAITMOHHON 0€30MaCHOCTH.
IIK 2.3.
OueruBars JIP 09. 'oTOBHOCTH M CHIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE

caM000pa30BaHNI0, Ha MPOTSXKEHUU BCEH KU3HU; CO3HATEIHHOE
¢bu3noIOrHUECcK .
06 COCTOSIHIE OTHOILIEHHE K HempepbiBHOMY oOpa3zoBanuio kak yciosuio | [IP6 01 CdopmupoBaHHOCTE MpPEACTaBICHUA O MeCTe
COIBCKOXO3SHCT YCHEIHOM npodeccuoHanbHON 1 001IeCTBEHHOM e TEIbHOCTH. XUMUHU B COBPEMEHHOM HAy4YHO! KapTHUHE MUPA; TIOHUMaHUeE
BOHHLIX JIP 13. Oco3nanHbI# BEIOOp Oyay1ieii nmpodeccuu ¥ BOSMOXKHOCTEH | poii  XUMHUM B (OPMHPOBAHMU  Kpyrosopa u
AUBOTHELX I peaiu3alluid COOCTBEHHBIX >KM3HEHHBIX IIJJaHOB;, OTHOIIEHUE K | (YHKIMOHAIbHON
COOTBETCTBIE npo¢eCCUOHATILHON JEATEIbHOCTH KaK BO3MOXHOCTHM y4YacTHs B | TPAMOTHOCTH Y€JIOBEKa JJIs peIIeHHs] MPAKTUYECKHX 3a/1a4;
MIKDOKIIMaTa | PCLCHAH JINYHBIX, OOLIECTBEHHBIX, rocynapcTBeHHbIx, | [IP6 03 BnageHue OCHOBHBIMH METOAAMHM HAYYHOI'O
s p 00IIeHAIIMOHAJIBHBIX POOJIEM. MO3HAHUS, MCIOJIB3YEeMbBIMH B XUMHM: HaOJIOJICHHUE,
KHBOTHOBOTHEC MP 01. Ymenue caMOCTOSITENIBHO ONPENEIATh LEIU AEATEIbHOCTH | OIIMCAaHUE, HU3MEpPEHHUE, JKCIEPHUMEHT; yMEHUue
CUX U COCTaBIATh  IUIaHbl  JEATENBHOCTH;  CAaMOCTOATENBHO | 00pabaThiBaTh, OOBSICHATH PpE3yJbTaThl MPOBEAECHHBIX

MTOMEIICHUSX, B
TOM 4YHCIIE C
HCIIOJI30BaHUE
M
aBTOMATU3UPOBA
HHBIX CUCTEM
KOHTPOJIA.

OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH IESITEIBLHOCTD;
WCIIOJBb30BaTh BCE BO3MOXHBIE PECYPCHl I JAOCTHXKEHUSA
MOCTABJICHHBIX I€J€d W peau3aldd IUIAaHOB JIESITEIbHOCTH;
BBIOMpATh YCIENIHbIE CTPATETUH B PA3IUYHBIX CUTYAITHSIX

MP 03. Biianenue HaBbIKaMH MO3HABATEIBHON, yUeOHO-
HCCIIEIOBATEIBCKOM U MPOEKTHOM IESITENBHOCTH, HABBIKAMU
paspernieHust mpoOeM; CloCOOHOCTh U TOTOBHOCTH K
CaMOCTOATENBHOMY IIOUCKY METO/IOB PELLIEHHS TPAKTUYECKUX
3a7a4, TPUMEHEHUIO PAa3IMYHBIX METOJOB MTO3HAHUA B CO3JaHUU
HOBOU 0a3bl MaTepuaIbHON KyJIbTYphI, B PEIICHUN TII00AIBHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA

OMBITOB M JENaTh BBIBOJBI; FOTOBHOCTh U CIIOCOOHOCTH
IIPUMEHATH METObI IO3HAHNUS IIPU PELICHUH IIPAKTUUECKUX
3a/1ay;

[TP6 05 Brnagenue npaBuiaMy TEXHUKU O€30MACHOCTH MPH
WCITOJIb30BAaHNN XUMUYECKHX BELIECTB;

I[TP6 06 CdhopmMHupOBAaHHOCTH COOCTBEHHOHN MO3UIIUU IO
OTHOIICHUIO K XMMHUYECKON MHPOpMAINH, MOTydaeMoi 13
pa3HbIX UCTOYHUKOB
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2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JANCHOUITIJIMHBI «XUMUS»

Bun yueOHoOI padoThI

Oo0BeM B yacax

O0beM 00pa3oBaTeIbHOI NPOrPaAaMMBbI AUCHHUILTHHBI 110
B T.Y.

OcHOBHOE coJepkaHue 110
B T. U..

TEOpPETUYECKOE 00yUeHHE 30
MMPAKTUYECKUE 3aHATUSA 36
nmabopaToOpHBIC 3aHATHS 30
IIpodeccuoHaAIBHO-OPHEHTHPOBAHHOE COIEPKAHUE

(comep:xaHMe MPUKJIATHOTO MOXYJISA) 12
B T. U..

TEOpETUUECKOe 00yUeHUe 4
[MPAKTUYECKNE 3aHITUSA 4
mabopaToOpHBIC 3aHATHS 6

[Ipome:kyTouHas aTTecTanms (3a4eT)
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2.2 TemaTu4ecKuii JIAH M coiepP:KaHMe YUEOHOM TUCIMILIMHBI

CCTeMa XUMHUYECKUX
piiemeHToB [I. .

Hepnozu/lquKaﬂ CUCTEMA XUMHUYCCKHUX 3JICMCHTOB I[I/I MeHnpeneena. CBs3b NEpUOoaANYCCKOro 3aKkOHa U

[Teprnoanueckoil CUCTEMBI XUMUYECKUX SJIEMEHTOB C COBPEMEHHOM TEOpHUE CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH

Dopmupy
HanmenoBanue Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H MPO(ecCHOHATBLHO-OPUEHTHUPOBAHHOE), O0beM | emble
pa3/1esioB U TeM JIa0opaToOpHbIe U NPAKTHYECKUE 3aHATHUS, IPUKJIAAHOI MOTYJIb YacoB | kommerte
HIIUH
1 2 3 4
OCcHOBHOe co/iep;KaHue 80
Pa3znen 1. Teopernueckue 0CHOBBI XUMHH 38
Conep:xkanue yueOHOro MarepuaJia 3
Jlekmust Nel. Xumuueckuit aeMeHT. AToM. SInpo aroma, U30TOMBI. DJIEKTPOHHAs 0007104YKa. DHEPreTHUECKUE
YpOBHH, TIOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH pacIpeeieHHs dJEKTPOHOB TI0 1
opOUTANIAM B aTOMaXx 3JIEMEHTOB MEPBbIX YETHIPEX MEPUONIOB. DIEKTPOHHAS KOHPUTypauus aroMoB. OCHOBHbBIE
Tema L1, | FAMHUIECKHE SAKOHEI
OCHOBHEIE IpakTHyeckne 3aHATUS 2
XUMHYCCKUC IMpakTnyeckas padora Nel. «OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHbl B XMMHUH M PACUEThl MO YpPaBHECHHIM
TIOHSITHSL ¥ 32KOHBI, | XUMHYECKUX PEaKIHii». OK 01
CTPOCHHUC aTOMOB | OTHOCUTEIbHBIE aTOMHasi U MOJEKyaspHas Maccbl. MomnsipHas Macca. KonnuectBo BemiectBa. MaccoBasi 1011 )
XUMHYCCKHUX BelecTBa. 3akoH ABoraapo. MouspHelii 00beM Tra30oB. OTHOCHTENbHAs IUIOTHOCTh Tra3oB. PacueTsl 1O
SJIEMCHTOB YpaBHEHUSM XUMHUYECKHX PEaKIMi C HCIOJIh30BAaHUEM MACCOBOM JIOJIM BEIIECTBa, 0ObeMa (HOpMaJbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
JlabGopaTopHble 3aHATHS
Jla6opaTopuasi pa6ota Nel «OCHOBEI TaOOpaTOpHOI MpakTHKW». JlabopaTopHas TOCy/1a U XUMUYECKUE
peaktuBbl. OcHOBHBIE TabopaTopHbIe onepaiuu. JlaboparopHoe o6opynoBanue. TexHuka 6€30MacHOCTH U 2
npaBuiia paboThl (OBeACHMs) B 1a00paTOpUH.
Tema 1.2. OcHOBHOe co/Iep:KaHue 2
[Ieproanuecknii IIpakTHyeckue 3aHATHA 2
SAKOH 1 IpakTuyeckasn padora Ne2. «/3ydeHne NepHOINYECKUX 3aKOHOMEPHOCTEH U MX B3aMMOCBSA3H CO CTPOECHHEM OK 01
[lepnonnueckas ATOMOBY. ) OK 02
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MeHnpeneeBa, X

U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIECTB M0 TpyHIaM U
nepuojam Ilepuoauueckoil cucteMsl. 3HaYCHUE MEPUOINYECKOTO 3aKOHA U CUCTEMbl XMMHMUYECKUX JIEMEHTOB
J.W. MenneneeBa B pa3BUTHH HAYKH.

cMa

9 S3b L i\g?})CNICHHUYI
oJ.

Conep:xaHue y4eOHOro MaTepuaJia

peaxkuuii

Jlexnusa Ne3. Xumuyeckast peakuus. Knaccudukanus XuMHUUECKUX peakiii B HEOPraHUYeCKON U OpraHuYecKon
XUMHUH. 3aKOHBl COXPAHEHHS MAacChl BEIECTBA, COXPAHEHHUS M TPEBPAILlEHUS SHEPTHH IMPH XUMUYECKUX
peakuusax. OKHMCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIMHN (YpPAaBHEHHUs OKHUCIICHUS-BOCCTAHOBJICHMSI, CTEIEHb

Crpoenne Jlexuus Nel. CTpoeHue BemecTBa. XMMHUYECKas CBA3b. BHIbI XMMHUUYECKOH CBA3H (KOBAJIECHTHAS HETIOJIAPHAS
BEIICCTBA TOJISIpHAsi, HOHHAs, METAJUTMIECKast). MeXaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW XUMUYECKOM CBA3H (OOMEHHBIN U
1 pupoaa JIOHOPHO-AaKIENTOPHEIN). Bogopoanas cBa3b. BaneHTHOCTB. DIeKTpoOTpUIAaTENbHOCTh. CTENEHb OKMCIICHUS.
XUMHHECKON MOHBI: KATHOHBI M aHHOHBI OK 01
CBA3M. IIpakTHyeckue 3aHATHA
MHuoroobpa3ue —
BeIIECTE IpakTuyeckas padora Ne3. «CTpoeHHE BEIIECTBA M IIPUPOa XUMUYECKON CBA3H.
JIeMOHCTpaIMst MOJIETIEH KPUCTAIMYECKUX PEIIETOK: MOHHOM (XJIOpH HATpHs), aTOMHOM (rpaduT U anmas),
MOJICKYJIIPHOM (YTJICKUCIBIA Ta3, MOJ), METATMYECKON (HATpui, MarHuii, Menp). PerieHue mpakTHYECKUX
3aJIaHUH HAa COCTABJIEHHE JJIEKTPOHHO-Tpaduyeckux hopMy sneMeHToB 1-4 neproos
Tema 1.4. Conepskanue y4e0HOro MaTepHaja
Kacenduramus, | Jexyus Ne2. Knaccuukamms HeopraHAIecKnX BeliecTs. HoMEHKIaTypa HeopraHMYecKNX BEMIECTB (OKCHIDL,
1 HOMCHKIATYPA | rynpokcuibl, KUCIOTHI, CONMM). BellecTBa MONEKYJISPHOTO W HEMOIEKYJISPHOTO CTPOEHHs. ArperatHele
HEOPraHM4CCKUX | cocTognms BemecTsa. Kpucrammueckue 1 aMop(HEIE BEIECTBA. 3aKOH IIOCTOSHCTBA COCTaBa BelecTBa. TUITbI
BEIICCTE KPUCTAIUIMYECKMX PELIETOK (aToMHas, MOIEKyJIApHasi, WOHHAsA, MeTaUINYecKas). 3aBUCUMOCTh CBOMCTBa
BEILECTB OT TUIIA KPHCTAUTHYECKON PEMETKH OK 01
IpakTHYecKne 3aHsATHSI OK 02
IpakTnueckas padora Ned4. «HomeHkI1aTypa HEOPraHUYECKUX BEIIECTBY.
PelleHne NpakTUYECKUMX 3aJaHUH 110  KIACCH(UKAIMM, HOMEHKIATYpe MW XHMHYECKHM (opMysam
HEOPraHUYECKHMX BEIIECTB PasIMYHBIX KJIAacCOB (YrapHBIM Ia3, YIJTIEKMCIBIA Ta3, aMMHUAK, ralleHas M3BECTb,
HeraleHas M3BECTb, NUTbEBas cofa M APYTUX): Ha3BaHus BellecTB no MmexayHapoaHoi (MIOITAK) wim
TPMBHAIILHON HOMEHKIJIATYPE U COCTABJIEHUE (POPMYIIBI XUMUYECKHX BEIIECTB, ONPEIETECHUE TPUHAIEKHOCTH K
kiaccy. ITonck mHpOpMaLyH 110 Ha3BaHUAM, HIEHTHHUKATOPAM, CTPYKTYPHBIM (GOpMyJsIaM. AHAIM3 XUMHYECKOI
nH(}OpMAITNH, TTOJTy9aeMON U3 Pa3HBIX HICTOYHHUKOB (CPEACTB MAaCCOBOW MH(popManuu, ceTb HTEpHET U IpyTHe)
Tema 1.5. Conep:xanne y4eGHOro MaTepuasia
TUIbl  XMMHYECKHX OK 01
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OKHUCJICHUSI, OKHUCJIHUTEIIb W BOCCTAHOBUTEIb, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKUUU B MPHUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX M KUZHEACATEIIbHOCTH OPraHU3MOB)

HpaKaneCKne 3aHATUA

IpakTuyeckas padora Ne 5. CocraBiieHHE YpPAaBHEHHMI peakUUid COEIMHEHHUs, PA3I0KEHHUS, 3aMELICHUs,
obmeHa. YpaBHEHHS peaKIuii TOPEHUsI, HOHHOTO 0OMEHa, OKUCIICHUS-BOCCTAHOBJICHHSI.

Pacyer KOMMYECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BELIECTB U MPOAYKTOB peakuuu. Pacuer KoJIM4eCTBEHHBIX
XapaKTepI/ICTI/IK HpO)IYKTa peaKHI/II/I COCNHCHUA, €CJIN OJHO M3 BEHICCTB JaHO B H36I>ITK€ I/I/I/IJ'II/I CO}IGp)KI/IT
npuMecu. Pacder maccoBoil Wi 0OBEMHOHN NIOJIM BBIXOJA MPOAYKTA PEAKIIMH COSAUHEHHUS OT TEOPETHUYECKU
BO3MOXKHOTO. Pacuer 00beMHBIX OTHOIICHHH Ta30B. PacueT Macchl (00BeM, KOJUYECTBO BEIECTBA) MPOIAYKTA
peaKkuuu, €CIM OJHO M3 BELIECTB JaHO B BHUJAE PAcTBOpa C OINpPEICICHHOW MAacCOBOW JIOJEH PAaCTBOPEHHOIO
BCIIIECCTBA. Knaccn@nxaunﬂ U TUIIBI XWUMHUYCCKUX peaKHI/Iﬁ C y‘-IaCTI/IeM HGOpFaHI/I‘IeCKI/IX BCIIICCTB.
KonuuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI 110 YPABHEHUSAM
XMMHYECKHUX peakiuii. MoJib Kak €JMHUIIA KOJIMYECTBa BellecTBa. MolisipHas macca. 3aKOHbI COXPaHEHHST MacChl
1 sHeprun. 3aKoH ABoraipo. MosipHblii 00beM ra3oB. OTHOCUTEIbHAS TUIOTHOCTH T'a30B.

IIpakTuueckass padoraNe6. CocTaBieHHE peakIWii WOHHOTO OOMEHA MyTEeM COCTABJICHHS WX TOJHBIX H
COKPAILICHHBIX HOHHBIX YPABHEHHUIA.

JlabopaTopHbIe 3aHATHS

JlabopaTopuas padoraNe 2 "Turbl XuMHUYECKUX peakiuii'.

HccnenoBanue TUMOB (MO COCTaBy M KOJUYECTBY HCXOJIHBIX M 0Opa3ylOLIMXCs BEIIECTB) U IPU3HAKOB
xumuueckux peakuuid. [IpoBenenue peakuuii MOHHOrO OOMEHa, ONpENENICHHE Cpelbl BOJIHBIX PACTBOPOB.
3alaHus HA COCTaBJICHUE MOHHBIX PEaKIUil

JlabopaTropnasi padora Ne3. «Peakuuu rugponuza». McciaemnoBanre cpesl pacTBOPOB COJIeH, 00pa30BaHHBIX
CHJIBHBIMU U C1a0BIMU MPOTOJIMTAMHU, M UX PEAKIMHA C paCTBOPAMHU ILEI0YM U KapOoHaTa HaTpusi. CocTaBiieHUEe
peaKkuuii rupoJin3a .

Tema 1.6.
CxopocTh
XAMHUYECKHAX
peaKIuid.
XHUMHYECKOE
paBHOBECHE

Copaep:xanue y4e0OHOIro MaTepuaJa

Jlexknus Ne3. CkopocTh peakiuu, ee 3aBUCUMOCTh OT Pa3IMUHBIX (AaKTOPOB: HIPUPOAbI pearnpyroLIuX BEeIIECTB,
KOHIEHTPAllMU pPEearupyrolux BeUIeCTB, TEMIIEpAaTypbl U IUIOIIAIU PEaKIMOHHOW MOBEpXHOCTU. TermioBbie
3pPEeKThl XUMUYECKUX PpEeaKIUil: 9K30- M SHAOTepMHUUYEcKUe peakuuu. OOpaTHUMble peakiuh. XUMHUYECKOe
paBHOBecue. PaKTOpbI, BIUAIOIIME HA COCTOSIHME XMMHYECKOI'O paBHOBECHs (KOHLEHTpAlLUs PEareHTOB WIIU
IPOAYKTOB PEAKLMH, JaBieHue, Temneparypa). [Ipunuun Jle Illarense

IIpakTHYecKne 3aHATHSA

IIpakTHyeckas padora Ned. «BnusiHue paznuuHbIX (akTOPOB HA CKOPOCTh XUMUYECKON PEAKIUI.

OK 01
OK 02
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Perienne mMpakTUKO-OPMEHTUPOBAHHBIX 3a/JaHU Ha aHanu3 (aKTOPOB, BIUSIOMIMX HAa W3MEHEHHE
CKOPOCTH XMMHUYECKON peakluuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakIy OT MPUCYTCTBHS KaTaau3aTopa
Ha INpUMEpPE pa3JIOKEHUs MEPOKCHAA BOAOPOJAa C MOMOINBIO AMOKCHJIA MapraHiia M Karajasbl. PemieHue
MIPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1aHui Ha npuMeHeHne npunuuna Jle-lllarense 11 HaX0XKIEHUS HANIPABIICHUS
CMEIEHHUS] PAaBHOBECUS XMMHUYECKOH peakiuy M aHaiu3 (PakTOpOB, BIMSIOUIMX HA CMEUICHHE XMMHUYECKOTO
paBHOBECHSI

JlabGopaTopHble 3aHATHSA

Jlaboparopnasi padora NeS «CkopocTb XMMHUYECKHUX peakiuil.» PeleHne NpakTUKO-OPUEHTUPOBAHHBIX
3aJlaHUid Ha aHan3 (HaKTOPOB, BIUSIONIMX HA M3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIMH, B T.4. C TMO3HIIHI
HKOJIOTUYECKHU IIeTIECO00PA3HOTO MOBEJACHHS B OBITY U TPYJIOBOU AEATEIHHOCTH B IEISIX COXPAHEHUS CBOETO
3I0POBbSI M OKPY>KAIOIEH MPUPOTHON CPEBI.

JlaGopaTopHas paGoTa Ne6. «/3yueHne BIMSHUS Pa3TUYHBIX (PAKTOPOB HA CMEIEHNE XUMUYECKOTO
PaBHOBECHS.

HccnenoBanue BIMSHUS W3MEHEHHs KOHIEHTPALMM BELIECTB, PEAKLUH CPENbl U TEMIIEpATypbl Ha CMEIIEHUE
XUMHYECKOr0 paBHOBeCHs. CpaBHEHHE MTOJIyYEHHBIX PE3YJIbTATOB C TEOPETUYECKU IPOTHO3UPYEMBIMH HA OCHOBE
npunumna Jle [laresnbe.

Tema 1.7.
PactBopsl, Teopus
AJICKTPOJIUTUYECKO
A Juccouuanyd Hu
MOHHEINA 00MeH

Conep:xanue y4eOHOro MaTepuaJia

Jlexumst Ned. PacTtBopsl. Buibl pacTBOPOB IO COJIEPKAHUIO paCTBOPEHHOTO BemecTBa. PactBopumocts. [Tonsitue
0 JUCHEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBas 10Jis BelecTBa B pacTBope. [lonsarTue o
BoZI0OpoAHOM Toka3zatese (pH) pacTBopa. DnekTponuTtudeckas auccoruaius. CHIbHBIE U CI1a0bIe AEKTPOIUTHI,
HEDJIEKTPOJIUTHL. Peakiiuu HOHHOTO 0OMeHa

IIpakTHYecKHue 3aHATHSA

IMpakTuyeckas padora Ne8. CrocoObl BBIpRKCHHS KOHIICHTPAI[MM pPACTBOPOB. PelmieHue mMpakTHKO-
OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI

JlaGopaTopnasi paGora Ne7. «lccnenoBaHue JUCTIEPCHBIX CUCTEM.

[IpuroroBieHne U U3y4EHHUE CBOMCTB JIUCIIEPCHBIX CHUCTEM Pa3HbIX BUIOB: CYCIIEH3UH,
AMYJIbCUH, KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMJIHBIX PACTBOPOB,
BBIABJIICHHUE OCHOBHBIX pa3Jth/1ﬁ MCKAY HUMU.

JlaGopaTtopHas padora Ne6 «IIpurorosiieHue pacTBOpoB». I[IpuUroToBieHue pacTBOPOB 3aJaHHONW MacCOBOM
JI0JIell pacTBOPEHHOTO BEILECTBA, MPOBEICHHE pPEaKIUi HOHHOTO OOMEHa, ONpelesieHHe Cpellbl PacTBOPOB
BEIIIECTB C MOMOIIIBIO YHUBEPCAIBHOI0 MHMKATOpa (KUcias, HeWTpajbHas, 1esoyHast). 3alaHus Ha COCTaBJICHUE

OK 01
OK 02
OK 04
OK 07
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MOHHBIX peaKkLui. PenieHne npakTuKo-OpUEeHTUPOBAHHBIX PACUETHBIX 3aJaHUM HAa PacTBOPBI, UCIIOIb3YEMBIE B
OBITOBOI M MPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

KoHTpoJIbHAas
padora 1

IIpakTnyeckas padora Ne9. CtpoeHue BelecTBa U XUMUYECKUE peakiuu (1o paszzaeny 1)

Pa3nen 2. Heoprannuyeckasi Xumust

Tema 2.1.
duzuko-
XUMHUYECKHE
CBOMCTBaA
HEOpraHUYECKUX
BEILIECTB

OcHoBHOe cogepkaHue

Teopernueckoe o0yueHue

Jlekuusa NeS. Meramnbl. O0miue pusndeckrne 1 XUMHYECKHE CBOMCTBa MeTamioB. CriocoObl MOTyUYeHUS.
3HavYCHHE METAJIJIOB M HEMETAJUIOB B TIPUPO/IE U )KU3HEACATEITLHOCTH YeJIoBeKa U oprann3mMoB. Koppo3us
METaJUIOB: BHABI KOPPO3HMH, CIIOCOOBI 3aIIUTH METAJJIOB OT KOPPO3UHU

Jlekmust Ne6. Hemeramipl. O0mume Gpusnyeckre 1 XUMUYECKUE CBOWCTBA HEMETAIIOB. THITMYHBIE CBOMCTBA
HemetawioB V- VII rpynn. Knaccudukanus 1 HOMEHKIAaTypa COeqMHEHN HeMeTayuioB. KpyroBopoTsl
OMOT€HHBIX AIEMEHTOB B IIPUPOJIE.

Jlekuus Ne7. Xumuueckue cBONCTBAa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BELECTB (OKCHU0B, TUAPOKCHIOB,
KHCIIOT, COJIeH U /1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOAOPOAHBIX COAUHEHHH,
BBICIIMX OKCHJIOB U TMJIPOKCUJIOB.

[IpakTnyeckue 3aHATHSA

IpakTnueckas padora Nel(. CoctaBiieHHe YpaBHEHUN XUMUYECKUX PEAKIIUNA C y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHWYECKHUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCUIOB METAJIIOB, HEMETANIOB U aM(OTEPHBIX
AIIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUH M aM(POTEPHBIX THAPOKCUIOB; HEOPIraHUUECKUX COJIEH,
XapaKTEepPHU3YyIOLUX UX CBOKCTBA. PellleHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA CBOMCTBA,
COCTaB, MOJTyueHue 1 0e30IacHOe UCTIOIb30BaHUE BAXKHEUIITNX HEOPTaHUYECKUX BEILIECTB B OBITY U
IPAKTUYECKOM EATEIbHOCTH YEJI0BEKa

JlaGopaTopHble 3aHATHUSA

JlabopaTopnas padora Ne8. «CBoiicTBa METaIIOBY.
HccnenoBanue pU3nUeckux U XUMUYECKUX CBOMCTB METAJUIOB. Perienne sKcriepuMeHTalbHbIX 3a/1a4 10
CBOMCTBAM XMMUYECKHM CBOMCTBAM METAJUIOB, [0 PACIIO3HABAHUIO U MOJTYUYEHHUIO COSIMHEHUN METAJIOB U.

JlaGopaTtopnas padora Ne9 «CBoiicTBa HEMETAJIIIOBY.
HCCJIGI[OBaHI/IC q)HBI/I‘ICCKI/IX 1 XUMHYECKUX CBOMCTB HeMeTaIoB. Pemenue OKCIICPUMCHTAJIBHBIX 3aJia4y 1Mo
CBOICTBaM XMMHUYECKHM CBOWCTBAM HEMETAJJIOB, IO PACIIO3HABAHMIO U MOJYYSHHUIO COSAMHEHUH HEMETALIOB

OK 01
OK 02
IIK 2.3
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Conep:xxanue yueOHOro MaTepuaJia

MpaKTUyeckue 3aHATUA

Tema 2.2. IIpakTnyeckass padora Nell. PemeHue npakTHUecKUX 3aJaHUNl MO KiIacCUpHUKAIMM, HOMEHKJIAType U
Nnentudukanms XUMHYECKHM (popMyliaM HEOpraHHYECKUX BEIIECTB PA3JIMYHBIX KIAcCOB (Ha3bIBATh M COCTABIATH (POPMYIIBI
HEOPTraHMYECKUX XMMUYECKHUX BELIECTB, ONPEENATh NPUHAICKHOCTh K KJIACCy)
BCIICCTB JlaGopaTopHble 3aHATHS OK 01
JlaGopaTopHas paGora Nel0. «nenTudukanys HeOPraHMUECKUX BEIIECTBY. K 2.3
Pemnenune sxcriepuMeHTaNBHBIX 33129 10 XMMUYECKHM CBOMCTBaM METAJIJIOB M HEMETAJUIOB, TIO PACTIO3HABAHHIO U
MOJTyYEHHUIO COeIMHEHUI METaJUIOB U HEMETAJUIOB.
W nenTudukanms HEOPraHNIEeCKUX BEIIECTB C HCIIOIB30BAHUEM MX (PU3UKO-XUMHUYECKIX CBOHCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakuuii. KauecTBeHHbIe peakinu Ha cyibdart-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH
AMMOHHUS
Kourposuas IpakTnyeckas padora Nel(. CpoiicTBa HEOPraHUYECKUX BELIESCTB
pa6orta 2
Pa3znen 3. Teoperuueckue 0CHOBBI OPraHUYeCKOM XUMUM
Conep:xanue y4eOHOro MaTepuaJia
Tema 3.1. Jlekuus Ne8. IIpenmer opraHnueckoil XUMUHN: €€ BOSHUKHOBEHHE, PAa3BUTUE U 3HAUCHHUE B MOJIyYEHUU HOBBIX
Knaccuduramns, | pernecrs u martepuanos. Teopus CTpOSHHS OPTaHMYecKHX coemmuenuii A.M. ByTiepoBa, eé OCHOBHBIC
CTPOCHHC 1 nonoxkenus. CTpyKTypHbIE (OPMYJIbI OPraHMYECKUX BELIECTB. 1 OMOJIOrHs, M30MepUs. XUMHUYECKAs CBA3b B
HOMCHRJIATypa OpraHUYECKHX COCJUHEHUAX: KPaTHBIE CBA3H, G- U M-CBS3H.
OpratHH4CCKUX [Ipencranenue o Knaccu(GUKaum OpraHUYECKuX BerecTs. HoMeHKIaTypa opraHM4ecKuX coeJMHEHNI OK 01
BEIICCTE (cucremaTHyueckasi) U TpUBHAJIbHbIC HA3BAHUS BAKHEHIIMX NPECTaBUTENCH KIacCOB OPraHMUECKUX BEIIECTB
IIpakTHyeckue 3aHATHS IK'2.3
IIpakTyeckas padora Nel2. «Homenknarypa opraHnyeckux BemiecTB». HomeHknaTypa OpraHMUYECKHX
COEJIMHEHUI OT/EIbHBIX KJIACCOB (HACHIIICHHbIC, HEHACBIIEHHbIE U apOMaTUYECKHE YTI€BOJOPO/bI, CIUPTHI,
(eHObI, aNbAETH b, KETOHBI, KApOOHOBBIE KUCIOTHI 1 J1p.) COCTaBlIeHHE MOIHBIX U COKPALCHHBIX CTPYKTYPHBIX
dbopMyJl OpraHMYECKHX BEIIECTB OTHAEIbHBIX KJIACCOB, HCIIOJIb3YS MX Ha3BaHMsI IO CHCTEMaTHYECKOH U
TPUBHAIBHON HOMEHKJIAType (3TWIIEH, alleTWICH, TIUIEepuH, (QeHos, (opManblaerua, YKCycHas KHUCIOTa,
rnuH). PacueTsl npocTeiieit hopMyJibl OpraHu4eckoi MOJIEKYJIbl,UCXO/sI U3 3JIEMEHTHOT 0 cocTana (B %)
Pa3znen 4. YrieBoaopoanbl
Tema 4.1. Conep:xxaHnue yueOHOro MaTepuaJia OK 01
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CaoiicTBa
OpraHUYECKUX
COEIMHEHUN

TeopeTnueckoe o0yueHue

.]IeKI[I/Iﬂ Ne9. HpeneanHe YTJICBOAOPOABI (aJ'IKaHBI u I_[I/IKJ'IOB.J'IKaHBI). FopeHI/Ie METaHa KaK OAWH M3 OCHOBHBIX
HCTOYHHKOB TCILJIa B IPOMBIINIJICHHOCTHU U 6I)ITy. CsolicTBa MPUPOAHBIX YITIEBOAOPOJ0B, HAXOXKICHUE B IIPUPOAC
" MPUMCHCHUC aJIKAHOB;

Jlexuus Nel0. HenpenenbHble yrieBoJopo/ibl (QIKEHbI, aJIKaIUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psAl. DTUJICH W MNPONUJIEH: COCTaB, CTpOeHHE, (PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (peaKIK T'HIPUPOBAHUS, FAJIOT€HUPOBAHUSL, TUIPATALIUN, OKUCIICHUS U TIOJMMEPU3aLINN)
II0JIyYEHUE U IPUMEHEHHUE.

Ankaauensl: Oytaguen-1,3 u metunOyraaues-1,3, XuMHUecKoe CTpOEHUE, CBOMCTBA (peakuus MOoJIMMEepU3alin),
IpUMEHEHHUE (U1 CHHTE3a IPUPOJHOI0 U CHHTETUYECKOT 0 KaydyKa U pE3UHbI).

AJTIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUHN Psifl. AIICTHIICH: COCTaB, XHMHUYECKOE CTPOCHHUE,
du3nueckre U XMMUYECKHe CBOMCTBA (peakMy THPUPOBaHUs, TAJIOTCHUPOBAHUS, THIpaTallil TOPEHNUs),
MOJTyY€HHUE U IPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJISl CBAPKH U PE3KU METAILJIOB)
ApomaThyeckue yrieBoJopos! (apeHsl). beH3onm u Tomyond: cocTtaB, cTpoeHHe, (PU3HYECKHEe U XUMHUYECKHE
CBOICTBa (peakuuu TrajoreHUpPOBaHUS M HUTPOBAHHUA), MOJIYYEHHE U IPUMEHEHHE. TOKCHMYHOCTb apeHOB
(BnusiHME OeH30J1a Ha OpraHu3M YesioBeKa). [ eHeTnueckas CBA3b MEX]y YIJIeBOJOPOAaMHU, IPUHAICKAILIUMH K
Pa3IUYHBIM KJIacCaM.

[ TpupoHbIe UCTOYHHUKH YTIeBOAOPOAOB. [Ipupoanslii ra3 u nomyTHele HedTsHbIe ra3sl. Hed1hb u eé
npoucxoxjaenue. Criocodsl nepepadboTky HeTU: MePEroHKa, KPEKUHT (TEPMUUECKUN, KaTaTUTUYECKUH),
nupoinu3. [Ipoaykrsl nepepaboTku He(TH, UX TPUMEHEHHUE B IPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yTrosib ¥ IPOAYKTHI €0 nepepaboTKu

OK 02
OK 04
I1K 2.3

Tema 4.2.
dusuko-
dusnko-
XHUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOOB

Conep:xaHue y4e0HOro MaTepuaJia

JlabopaTropHble 3aHATHS

JlaGoparopnas padora Nell. «CBoiicTBa yrieBogopo10oB». TpuBHadbHas U MEXIYHApOIHAs HOMEHKIATypa,
XMUMHUYECKHE CBOWCTBA, CIIOCOOBI MOJIyuYeHHs yrieBoaopoaoB. [lomyyeHue 3TuiieHa W U3y4YEHHE €ro CBOMCTB.
MonenupoBanie MOJIEKYJd W XHMUYECKHMX MPEBpalleHH YTIeBOJOpPONOB (HAa MpUMeEpe dTaHa, JTUJICHA,
allCTHUJICHA 1 ,Z[p) 1 TaJJOIrCHOIIPOU3BOJHBIX

OK 01
OK 07

Paszgea 5. Kucaopoaocoaep:xaimue opranudecKue coeIMHeHus!

Tema 5.1.
Crinptsl. @eHon

Conep:xaHue y4eOHOro MaTepuaJia

Jlexnms Nell. IIpenenbHble 01HOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOI): CTPOCHUE, (PU3NYECKHEe U XUMUYECKUe
CBOICTBa (peakuuy C aKTUBHBIMM MeETajIaMM, Tajore€HOBOAOPOJaMH, TOpeHHe), nmpuMeHeHue. BogoponHeie

CBA3H MCXKIAY MOJICKYJIaMHU CIIMPTOB. duznonorundyeckoe JeUCTBUE METaHOJIA M ATaHOJa Ha OpraHr3M 4CJI0BCKaA.

OK 01
OK 07
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MHoroaToMHbI€ CIIUPTHI (ITHIICHIIIMKOb U TIHUIEPHH): CTpOEHHUE, (PU3NIECKHE U XUMHUECKUE CBOMCTBA
(B3auMoOJIeHiCTBME CO IIEJIOYHBIMU METaJIaMHM, KaueCTBEHHAs pEaKIUs Ha MHOTOATOMHBIE CIHPTHI).
dusznonornyeckoe ,IIGfICTBPIe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TIMICpHUHA U STUJICHIJIMKOJIA.

Denon. CTpoeHne MOJEKyNbl, (U3NYECKHE M XUMHUYECKHE CBOHCTBa (eHosa. ToKkCHYHOCTH (heHoMa, €ro
dbuznoNorHYecKoe IEHCTBUE Ha OpraHu3M denoBeka. [I[pumenenune gerona

Tema 5.2. Copep:kaHue y4e0HOIr0 MaTepuaJa 2
Anbaeruasl. Jlexnus Nel2. Anpaeruabl v KeTOHBI ((OpPMabACTHI, alleTAIBACTHI, alleTOH): CTpOeHHE, (PU3NIECKUE U
Kap6oHnoBsie XMMHYECKHUE CBOICTBa (pEaklMu OKHUCIIEHUS W BOCCTAHOBJICHMS, KAueCTBEHHBIC PEAKIUH), IMOJy4YCHHE U
KHCJIOTHI. MIpUMEHEHHE. OK 01
Crnosxubie 3¢upbl OnHOOCHOBHBIE MpeeNbHbIE KapOOHOBbIE KHCIOTHI (MypaBbHUHAs M YKCYCHasi KUCJIOTBI): CTpPOEHHE, OK 02
¢u3uUeckue W XMMHYECKHE CBOWCTBa (0OIIME CBOWCTBA KHCJIOT, pEaKUuusi STepUPHUKAINH), MOIYYCHHUE WU 2 OK 04
npuMmenenre. CTeaprHOBas ¥ OJICMHOBAS! KUCIIOTHI KaK MPEACTaBUTEH BHICIINX KapOOHOBBIX KUCIOT. Mbla Kak
COJIA BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JEHCTBUE.
Crnoxuble 3Gupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 crnoxkubix 3¢gupoB. XKupsl. ['maponus
KupoB. [Ipumenenue xupoB. buonorugeckas poJib KUPOB
Tema 5.3. Copep:xanue yueOHOro MaTepuaJia 2
YrieBoanl Jlekmust Nel3. VrneBopsl: cocTaB, KiaccupuKamus yriIeBoIOB (MOHO-, OU- W TMojucaxapunsl). [mrokosza —
MPOCTEHINN MOHOCAXapUA: 0COOEHHOCTH CTPOSHUSI MOJIEKYJIbI, PU3NIECKUE B XUMUYECKIE CBOWCTBA TIIFOKO3BI OK 01
(B3aumoperictBue ¢ ruapokcuaom Menu (II), oxucnenwme ammuadHbiM pacTBOopoM okcuaa cepedpa (), OK 02
BOCCTAHOBJICHHE, Op0OKEHHE TIIFOKO3bI), HAXOXKECHUE B MPUPOJIE, IPUMEHEHHE TIIFOKO3bI, OMOJOTHYecKasi poJib B ) OK 04
JKU3HEeSTeIbHOCTH opraHu3Ma yenoseka. @otocunTe3. OpykTo3a Kak U30Mep IIIIOKO3BI.
Caxapo3sa — npeacTaBUTENb AUCAXapUI0B, TUAPOIU3 Caxapo3bl, HAXOKJAECHUE B IPUPOJE U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmall U HEJUTI0J103a Kak MpUpoAHble moaumepbl. CTpoeHue Kpaxmaia U LeJUTH0JI03bI,
dbuznyecKre 1 XUMHUYECKHE CBOMCTBA KpaxMara (THAPOIIU3, KaYeCTBEHHAs PEaKIUs C HOJIOM)
Tema 5.4. Copep:kanue y4eO0HOro MaTepuaJa 4
®dusuko- IIpakTHYecKHe 3aHATHSA 2
XUMHYECKUE IpakTnueckas padora Nel3. «HomeHknatypa KHUCIOPOAOCOAEPKAIUX OPTAHUUECKUX COETUHECHUIN. 2 OK 01
CBOMCTBa TpuBHanpHas U MEXAyHAPOIHAS HOMEHKIIATYPa, XHMHUECKHAE CBOMCTBA, CITIOCOOBI TIOTYUYEHHS CITUPTOB U OK 02
KHUCTIOPOJIOCOACPXK | (heHOJIOB, KapOOHOBBIX KUCIOT U 3(PUPOB, anbAeTu0B U KeTOHOB. COCTaBlI€HHE CXEM peakluil (B TOM YHCIIe O OK 04
anmx MIPEIOKEHHBIM LIETIOYKaM MPEBPAILICHH ), XapaKTePU3YIOIINX XUMHUUYECKHUE CBOMCTBA KUCIOPOAOCOACPKALIUX
OpraHNYECKHUX OpraHUYECKHUX COCIMHEHUM
COCIMHCHUH JlaGopaTopHble 3aHATHS 4
JlaGopaTopHas pabdora Nel2. «CpoiictBa crupToB» IIpoBejeHue, HaONMIOJCHUE ©W  ONMHCAHUE 2
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JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIIHUPTOB (OKHCIICHUE
sTaHosa okcusioM meau (1)), MHOroaTOMHBIX CTUPTOB (B3aUMOCHCTBHE TyIHIIeprHA ¢ THApOoKcHaoM meau (1)),
aBJIETUIOB (OKHUCIICHIE aMMUAYHBIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuaom meau (1), B3aumoeiicTrue
Kpaxmajya ¢ HOJIOM)

JlaGopaTopuasi pa6oTa Ne9. « Xumuueckue 1 PuU3nIecKre CBOMCTBA KAPOOHOBBIX KUCIIOTY.

[TpoBeneHune, HaOIIOIEHUE U ONTMCAHUE OMBITOB: 3YUYE€HHE CBOMCTB pacTBOpPa YKCYCHOM KHCIIOTHI 2
Pasnen 6. A3oTcoaepxaiiye opraHudecKie coeIMHeHust
Tema 6.1. Copep:xanue yueOHOro MaTepuaJia 2
AMUHBI. JlaGopaTopHble 3aHATHS 2 OK 01
AMUHOKUCIOTHL.  JlaGopaTopHasi paGora Nel3. «CBoiiCTBa a30TOCOEPHKAIINX OPTAHUYECKHX COCTHUHCHHI. OK 02
benku ®dusnyueckre U XMMHUYECKUE CBOMCTBA aMMHOB (PEaKIMK C KUCIOTAMH M TOPECHHs) 1 aMHUHOKHUCIIOT (Ha ) OK 04
npuMmepe rmnuHa). HaOmioneHue u ommcaHue IEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OENKOB TNpu
HarpeBaHuU, LIBETHbIC pEeaKlUu OEJIKOB
Pa3znen 7. BbicokOMOJIEKY/JISIPHBIE COeINHEHUS
Tema 7.1. Conep:kaHue y4e0OHOIro MaTepuaJia
[[macTmaccsl.
[IpakTHYeCKUEe 3aHATHUS 6
Kayuyku. Bonokna —
[IpakTuyeckas padora Nel4. «Cunres, aHanu3 U Kiaccu(uKaiys BHICOKOMOIEKYISPHBIX COSTUHEHU
DCHOBHBIE MOHATHS XWMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, OK 01
CTENeHb MOJMMEpPHU3alUU, CPEeIHA MOJeKysipHas Macca. OCHOBHBIE METO/bI CHHTE3a BHICOKOMOJIEKYJIISIPHBIX OK 02
COCIMHEHUH — MOJIMMEPU3aIUs U TTOJIMKOHICHCAIIHS. 4 OK 04
D3nakomiIeHHEe ¢ 00pa3amMu NPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB: IJIACTMACChI
(MONMUATHIICH, TTOTUIPONUIICH, MOJTUBUHWIXJIOPHUL, TTIOJMCTHPOI); HATYPAIbHBIA U CHHTETUYECKUE KayUyKH
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN M U30MIPEHOBDIN ); BOJIOKHA (HATypalbHbIE (XJIOMOK, EPCTh, MIENK),
MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KalpOH U JIABCaH)
;{;);)TTI;O; buas IIpakTnyeckas padora Nel3. CTpyKkTypa U CBOMCTBAa OPraHUYECKHUX BEIIECTB 10
IIpodeccnonaIbHO OPMEHTHPOBAHHOE COJIePKaHUeE (CoepKaHue MPUKJIATHOTO MOLYJIsl) 8
Pa3zgea 8. Xumusi B ObITY M IPOM3BOJACTBEHHO AeSITEJIbHOCTH YeJI0BEKA 8
Tema 8.1. Coaep:xanue yueOHOro MaTepuasa 2 OK 01
XUMHYECKUE _ OK 02
TEXHOIOTUH Jlexnust Ne14. [TpaBuia 3K0JIOTHUECKH 11€7€CO00Pa3HOro MOBEICHUS B OBITY U TPYAOBOM AEATEIBHOCTH B 4 OK 04

HEJIAX COXPAHCHHUA CBOCTO 3O0POBbLA U OKPY)KaIOIHeﬁ HpHpO,Z[HOﬁ CpCAbl, OIIACHOCTH BOSI[eI‘/'ICTBI/IH Ha KHMBBIC
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IIOBCEIHEBHON U
npogeccuoHaIbHO
U NEITEILHOCTU
YyeJI0BEeKa

OpraHU3MBbl OPTAHUYECKHUX BEIIECTB OT/ENbHBIX KIacCOB (YTIIEBOA0PO/bI, CHUPTHI, (PEHOIBI, XJIOPOPTaHUIECKUE
HPOM3BOJIHBIE, AJIbAETH/IBI U JIp.), TOKA3aTelb MPEeAEIbHO TOMyCTUMOM KOHIIEHTPALUHU U €r0 HCII0JIb30BaHME.

Ponp xuMun B obecriedeHUM SKOJOTMUYECKOW, IHEPreTUUECKOM M MUIIEBOM OE30MacHOCTH, Pa3BUTHU
MEIUILUHBI, CO3JaHUH HOBBIX MaT€pHajoB (B 3aBUCUMOCTHU OT BHJIa IPOGECCHOHATIBHOM AEATENbHOCTH), HOBBIX
MCTOYHUKOB 3HEPTUHU (aJIbTEPHATUBHBIE HICTOYHUKH dHeprun). [1oHsATHE 0 HAYyYHBIX METO/1aX MO3HAHUS BELIECTB
U XUMHUYecKuX peakuuid. IlpeacraBnenuss o0 OOMMX HAy4YHBIX HMPUHIUMAX MPOMBIIUIEHHOTO MOJYyYEHHS
BaXHEHININX BEIIECTB (HAa MpUMeEpax MPOU3BOICTBA aMMHUAKa, CEPHOM KUCIIOTHI, METAHOJIA).

XuMmHsl ¥ 370pOBbE 4YEJIOBEKa: IpaBHja OE30IaCHOTO MCIIOJIb30BaHMs JIEKAPCTBEHHBIX IpENapaTos,
OBITOBOM XMMHHU B IOBCEIHEBHOM JKU3HU

IIpakTuyeckue 3aHATHA

IIpakTuueckas padora NelS. «[IpuMeHeHHEe XUMUYECKHUX BEIIECTB U TEXHOJOTHIA C y4eTOM Oy ayIieit
pohecCHOHAEHON A TEIBHOCTH.

Pemenue keiic-3agau o Temam: MUIIEBbIE MPOAYKTHI, OCHOBbI PAllMOHAIBHOIO MHUTAHUS, BaKHEUIIINE
CTPOUTENIbHBIE W KOHCTPYKIMOHHBIE MaTepHuaibl, CEIbCKOXO3UCTBEHHOE MPOU3BOJICTBO, KPACKHU, CTEKIIO,
KepaMHuKa, MaTepuaibl JUisl DJEKTPOHUKH, HaHOMAaTepualbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHHKU HHEPrHH,
OpTraHU4YC€CKUC U MHUHCPAJIbHBIC yn06peHI/m, JICKAPCTBCHHBIC U KOCMCTHUYCCKUC IIPCIaparthl, 6BITOB8.51 XHUMMUA,
MaTepuajbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

3amuTta: IlpencraBneHue pe3ylnbTaTOB pelIeHHs Keic-3agad B QopmMe MHUHH-TOKIAna (IOmycKaeTcs
HCIOJIb30BaHUE rpadMuecKX U MPE3eHTAMOHHBIX MAaTEPHUAJIOB)

OK 07
I1K 2.3

JlaGopaTopHbIe 3aHATHS

JladopaTopnasi padora Nel4. «OnpeneneHue 5KECTKOCTH MPUPOTHON BOABDy CITOCOOBI yCTpaHEHUS BCEX BUIOB
JKECTKOCTH B 3aBUCMMOCTH OT COCTaBa COJIeH ®eCTKOCTU. PellleHne sxcrepuMeHTalIbHOM 3a/1auu Ha BBISIBJICHUE
BPEMEHHOW UM TOCTOSHHOM >KeCTKOCTH BOJbL. OIleHKa BEPOSTHOCTU YCTPaHEHHs] BCEX BUIOB YKECTKOCTU B
JIOMAIIHUX YCJIOBHSIX

JlaboparopHasi padora Ne 15. «Onpenenenue pH BoIHOHN BBITSKKH IOUYBBI, €€ KUCIOTHOCTH U LIEIOYHOCTH.
HccnemoBanue BOJIHBIX BBITSDKEK OOpa3lOB TOTOBBIX INMOYBEHHBIX CMECEH (Il pa3HBIX THUIIOB PACTEHUH).
Omnpenenenne pH mouBsbl ¢ UCMONB30BaHWEM HMHAUKATOPOB. OIEHKAa TUIIOB MOYB B MPEACTABICHHBIX 00pa3iax
(cupHOKHMCIIAs, KHCTIasl, CIIa0OKKCTIast, HeUTpabHasl, IeJI0YHAs).

IIpome:kyTouHasi aTTecTanus Mo AucuunanHe ( 1uddepeHupoBaHHbIA 3a4€T)

Bcero

110
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3. YCJIOBUSI PEAJIM3AIIMMA TTPOT'PAMMBI YYEBHOM
ANCIUIIJIMHBI
3.1. TpeGoBanuss K MHHUMAJIbHOMY  MATEPHAJbHO-TEXHHYECKOMY
o0ecrne4yeHn 1o

Kabuner xumuu Ne 124: nanuuue n1aOOpaHTCKOM, cHeUMaTIU3UpPOBAHHAs
MebOenb (TIpernojaBaTeIbCKUi- I€MOHCTPAIMOHHBIA CTOJI XUMUYECKUM, CTYJI, TAPTHI
JIBYMECTHBIC, CTYJbs YUYEHUYECKHE), JI0CKa yueOHas HacTeHHas, MPOEKTOp,
HABECHOM 3KpaH, HOYTOYK, HA0Op KOMIMBIOTEPHBIX JaTYUKOB M MPUCIOCOOICHUI
JUISL  IEMOHCTPAIMOHHOTO TPAaKTHUKyMa, KOJOHKH, WHTEpHET, BeO-KaMmepa,
JIEMOHCTpPAlIUOHHbIE HA0OpbI, KOMIUIEKT HarpeBaTelbHbIX MPUOOPOB, BECHI
TEXHUYECKHE C pa3HoBecaMu, HaOoOp (JIakoHOB IS XpaHEHUs pPACTBOPOB,
peakTuBbl, KA BBHITSHKHON, KOMIUIEKT TEPMOMETPOB, KOMIUICKTHI IS
Ja00paTOPHBIX OMBITOB M MPAKTHUYECKUX 3aHSITHUH, METOAMYECKas JUTepaTypa,
y4eOHO-HATrJIsTHBIE TTOCOOUS, CTEH IbI IKCITO3UIIMOHHBIE, PAKOBHHA — MOMKA, TOCKa
JUISL CYIIKHY TTOCYAbl, HA OKHAX >KaJlt03U.

[lepedyenb HHPOPMALMOHHBIX TEXHOJIOTUN (KOMIUIEKT JIMIIEH3MOHHOTO U
cBoOoaHOTO I10)

1.Cucrtema ynpaBiieHUs JTUCTaHIMOHHBIM 00yueHueM Moodle cBoOoaHoe
I1O

2.MapopManmoHHO-TIpaBOBBIE CUCTEMBI «['apanT» u
«Koncynbraut+»cpodoanoe I10 mis oOygaromumxcs

3.Microsoft office 365  nunensus

4.Acrobat Reader cBobognoe 11O

5.CucTtemMbl aHTUBHPYCHOM 3alIUTHI TabopaTopuu Kacnepckoro auneH3us
3.2. HudopmanunoHHoe o0ecnevyeHUue peaan3anuy NporpaMmbl

OCHOBHBIE HCTOYHUKH:
1. Tabpuensu O.C. Xumus. 10 knacc. YrayOneHusiii ypoBenb: yueonuk / O. C.
["a6puensn, U. I'. Octpoymos, C. A. Cnankos. - [Ipocsenienue, 2022. — 399
2. Xwumwus. 11 xnacc. Yrny6nensasiit ypoBeHs: yueOnuk / O. C. ['abpuensn, U. I'.
Octpoymos, C. A. Cnaakos, A. H. JIékuH. - [IpocBenienne, 2022, — 432

I[OHOJIHI/ITC.HLHLIC HCTOYHHUKMU:

http://lib.bsaa.edu.ru — b Bbearopoackoro 'AY
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http://lib.bsaa.edu.ru/

http://znanium.com — IBC «3HaHmyM»

http://e.lanbook.com — DBC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JUCLUILIMHBI

Kontponb u  omeHka  pe3yibTaToB  OOy4YeHHS  OCYIIECTBIISETCA
MPernoiaBaTesieM B MPOLECCEe MPOBEACHUS MPAKTUUECKUX 3aHATHI U 1a00paTOpHBIX
paboT, TECTUPOBAHUS, & TAK)XKE BBINOJHEHUS OOYYarOIIMMMCS WHAWBHIYyaJIbHBIX
3aJaHuil, TPOEKTOB, HCCIeAOBaHUU. Pe3ynpTarbl OOydeHHs OMPENENsIOT, YTO
oOy4aroniyecs: JOJDKHBI 3HaTh, TOHMMAaTh M JEMOHCTPUPOBATH MO 3aBEPILIECHUU
U3YYEHUS AUCLUIUINHBIL.

Jnst hopmMupoBaHUsl, KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHMS y4eOHOMN
JUCLMIUIMHBI UCIIOJIb3YETCSl CUCTEMA OLICHOYHBIX MEPOIPUSATHIL, IPEACTABIAIONIAS
co00if KOMIUJIEKC Y4YEOHBIX MEPONPHUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH
oOyuenus u copmynupoBanHbix ¢ yuetom ®I'OC CO0 (nmpenMeTHbie pe3yabTaThl

no aucuuiuimie) u @I'OCCIIO.

OK/" Monyas/ Pe3yiabTaTt 00yuenus THunbl OLHEHOYHBIX MEPONPUATHIA
IIK [Pa3gen/Tema y y ponp
OcHOBHOe coiep:kaHue
Pasnean 1. KonTpoabHas padora «CTtpoenue
D®opMyaupoBaTh 0a30BbIE
TeopeTnueckue BellleCTBA U XUMHYECKHEe PeaKIun»
MOHATHA U 3aKOHLI XUMUH
OCHOBEI XUMUU
3.3agaHus Ha UCIOIb30BAHUE XUMHUUECKON
1.1| OK |OcuoBHEIE CoCTaBIIsITh XUMHYECKUE A o .
N CHUMBOJIMKH U Ha3BaHUN COEIUHEHUH 110
01 XUMHUYECKUE (bopMyJIBI COSTMHEHUH B
HOMEHKJIAType MEXKIYHAPOIHOTO COI03a
TOHSITUSI ¥ COOTBETCTBUU CO CTEIIEHBLIO yp . AYHapoa N
TEOPETUYECKON M MPUKIIATHON XUMHUH U
BaKOHBI, OKHUCJICHUSA XUMHYECKUX .
TPUBUAJIBLHBIX Ha3BAaHUMU ISl COCTABIICHUS
CTPOECHUE DJIEMEHTOB, UCXOJIS U3
XUMUYECKUX (OPMYJT TBYXaTOMHBIX
ATOMOB BaAJICHTHOCTU U i ( o
coenuHeHnd (OKCUOO0B, CYIL(GHUIOB
XUMHUYECKUX JJIEKTPOOTPHULIATEILHOCTH A ) 0B, €Y HOB,
TUOPHUIOB U T.II.) U TUX
DIIEMEHTOB ApUA ApY .
HEOPraHWYECKUX COCIMHEHUN OTAEIbHBIX
KJIAaCCOB
XapakTepHu3oBaTh 1. Tect «Mertaiutnueckue /
1.2 | OK [[lepuognuecku p p .
. XUMHUYECKHUE DIIEMEHTHI B HEMeTaJNIMYSCKHE CBOMCTBA,
01 1 3aKOH U
COOTBETCTBHUHU C UX SIEKTPOOTPULIATEIILHOCTE U CPOJACTBO K
OK ([rabmuna JI.1. POOTPHL poaL
MOJIOKEHUEM B 3JEKTPOHY XMMUYECKUX 3JIEMEHTOB B
02 MenneneeBa .
MEPUOIUYECKON CUCTEME COOTBETCTBHUE C UX JICKTPOHHBIM
XUMHYECKUX 31eMeHTOB J[.M. | cTpoeHrneM M MOJIOKEHHEM B
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http://ebs.rgazu.ru/
http://e.lanbook.com/
http://znanium.com/

MenneneeBa

MEPUOINYECKON CUCTEME XUMUYECKUX
anemeHToB .M. MenaeneeBay.

2. IIpakTuyeckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3H MEXKAY CTPOCHUEM
aTOMOB XMMHYECKUX DJIEMCHTOB U
MEePUONYECKUM U3MEHEHUEM CBOMCTB
XHMHUYECKHX DJICMEHTOB U UX COCIMHCHUI
B COOTBETCTBUH C ITOJIOKEHHEM
IIepuonnueckoii cucreme.
[IpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3a]aHUs HA
XapaKTepHU3alNI0 XUMHYECKUX JIEMEHTOB:
«MeTamndyeckue / HeMeTaLInYeCKue
CBOMCTBA, AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
9JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U MOJ0KEHUEM
B MEPUOJIMYECKON CUCTEME XUMUYECKUX
anemenToB J[.1. MenneneeBay

131 oK Ctpoenue XapaxkTepu3oBaTh BUJIbI 1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
' 01 BEI[ECTBA XUMUYECKON CBS3U 3JIEMEHTOB U MPUPO/IA XUMUUYECKOU
U IIpupoja (KoBaJIeHTHAs HETIOJISIPHAS U | CBA3KY.
OK | xumuyeckoit | monsipHas, HOHHas, 2. 3a/1a4u Ha COCTaBJICHUE XUMUYECKUX
02 CBSI3H. MeTaJlJIn4ecKast). (hopMyJ1 IBYXaTOMHBIX COEIMHEHUN
Mmuoroo6pa3 | MexaHu3Mbl 00pa3oBaHuUs (oxcumoB, CyIb(PUIOB, TUAPUIOB H T.I1.).
Y€ BEIIECTB KOBAJICHTHOM XUMHUYECKOH 3. Pelienne npakTH4eCcKUX 3aJaHUi HA
CBs13U (OOMEHHBIN U COCTaBJIEHUE IEKTPOHHO-TPaPHUECKUX
JIOHOPHO-AKIENITOPHBIN ). dhopmyi asieMeHTOB 1—4 TIepro10B
Bopopoanas cBsi3b.
Knaccuduxka 1. Tect «HoMeHKknaTypa 1 Ha3BaHUE
1.4 OK b Knaccudumuposatsb yp
s, HEOPraHUYECKHUX BEIECTB UCXO/IS U3 UX
01 HEOpPraHWYECKHE BEIIECTBA B ~
u XUMHUYECKON (OPMYJIIbI UM COCTaBICHHE
[TIK COOTBETCTBUH C UX .
HOMEHKJIATYP XUMHYECKON (OPMYIIBI HCXOIS U3
23 CTPOEHUEM .
a Ha3BaHMS BEIIECTBA M0 MEXTyHAPOIHOM
HEOpraHuyec WJTU TPUBUAIBHOW HOMEHKIIATYPEe».
KHX BEIIECTB 2. 3aga4u HA pacyeT MaCCOBOM JTOTH
(Macchl) XUMUYECKOTO AJIEMEHTa
(coeanHeHus) B MOJIeKyJie (CMECH).
3. IlpakTuyeckue 3a1anust Mo
KiaccupuKaluy, HOMEHKIAType U
XUMHYECKUM (DOpMyITaM HeOPraHMIECKHX
BEIIECTB Pa3IUYHbBIX KJIACCOB.
4. TlpakTudeckue 3a/lanus Ha
orpesieNieHue XUMUYECKOM aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTHU BHJIa XUMUYECKON
CBSI3M U THIA KPUCTAIUTNYECKON PEelIeTKU
Tumnst 1. 3agauu Ha COCTaBJICHUE YPABHEHHI
1.5| OK CocTaBiATh peakinu A N yp
XUMHYECKHX peaxuuii:
01 = COEIMHEHMSI, pa3JIOKEeHUS,
peakiuit - COCJMHEHMS, 3aMEIIEHUs, PA3JI0KEHHUS,
OK oOMeHa, 3aMelleHus,
oOMeHa;
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- OKHUCIHUTCIIBbHO-BOCCTAaHOBHUTCIBHBIX

04 OKHCJIUTEILHO- o
BOCCTAHOBHTE/IBHBIC PEAKITHH peaKIuil C UCTIOJIB30BAHNEM METO/1A
3JIEKTPOHHOTO OanaHca.
2. 3a1a4n Ha pacyeT MaccChl BEUIECTBA WU
00BEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WK 00bEMY OIHOTO U3
Y4aCTBYIOIINX B PEAKIIMH BEIIECTB;
pacy€Tel Macchl (00BEMA, KOTMYECTBA
BEILIECTBA) MTPOIYKTOB PEAKIIMH, €CITU OJTHO
13 BEIIECTB UMEET
3. JJabopatopHas pabora «Peakmuu
TUAPOIIN3a».
4. JJaboparopHas padota « Tunsl
XUMUYECKHUX PEaKLIAM»
1.6| OK |CxopocThb XapakTepu30BaTh BIUSHUE JIaGoparopnas pabota «CkopocTb
01 [xmMuueckux KOHLIEHTpaluu XUMUYECKUX PEAKIUI.»
OK peakuuii. pearupyoImmx BeecTB U JIaGoparopnas pabota. «M3yuenue
02  [Xumuueckoe | TeMIiepaTypbl Ha CKOPOCTh BIIUSTHUS Pa3IMYHbIX (PAKTOPOB HA
IIK |paBHOBecue XUMUYECKHUX PEAKLUN CMEILEHUE XUMUYECKOI0 PAaBHOBECUSY.
2.3 XapaxkTepru3oBaTh BIUSHUEC Penienue npakTUKO-OpUEHTUPOBAHHBIX
M3MEHEHUS! KOHLIEHTPAIlUU 3a/IaHMi HAa MpUMEHeHue npuHuumna Jle-
BEILECTB, PEAKLIUU CPEbI U [amense
TEeMIIepaTypbl Ha CMEIICHHE
XUMHUYECKOT'O PAaBHOBECHS
1.7 OK 01 [PacTBODBHI, PaznuyaTth HCTUHHBIE 1. 3aja4n Ha IPUTOTOBJICHUE PACTBOPOB.
OK reopus pacTBOpLI 2. 1IpakTUKO-OpUEHTUPOBAHHBIE
02  pnexrponutnue¢ VccnenoBats PU3nKo- pacyeTHbIE 3a/1aHKs Ha TUCTIEPCHBIE
K KOM XHUMHYCECKHE CBOMCTBA CUCTEMBI, I/ICHOJIB??’CMBIG B OBITOBOI U
73 (WMCCOIMAINMH H| HCTHHHBIX PacTBOPOB MIPOU3BOJCTBEHHOM JESTEIBHOCTH
MOHHBIN OOMEH 4esioBeKa
3. JlaboparopHas pabdota "l[IpuroroBienue
pacTBOpOB
KontponbHas CrpoeHnue BeniecTBa U XUMHUYECKUE
abota peaxkuuu
2 Pasnen 2. CocTaBasiTb ypaBHeHUs Kounrpoasnas paéora «CoiicTsa
Heopranuyeck N
XHMHUYECKHX peakuuii HEOPraHUYECKHUX BEIIECTBY
asi XUMMS
21 OK | ®usuko- VYcranaBnuBaTh 3aBHCUMOCTh | 1. TecT «OcoOEHHOCTH XUMHUYECKHUX
01 XUMHUYECKHE | (PU3UKO-XUMUYECKUX CBOMCTB OKCHUJIOB, KUCIIOT, OCHOBaHUH,
OK | cBoiicTBa CBOICTB HEOPraHUYECKUX aM(}OTEPHBIX THIPOKCUIOB U COJICI.
02  HeopraHWYecK | BEIIECTB OT CTPOEHHUS aTOMOB | 3aJaHHs HA COCTABIICHUE YPaBHEHUN
[IK | ux BemecTB | U MOJIEKYJI, & TAK)KE TUIIA XUMHUYECKUX PEAKIUN C y4acTUEM
2.3 KpUCTAJUIMUECKOU PEIIETKU MIPOCTBHIX U CIOKHBIX HEOPTaHUYECKUX

BEIIECTB: OKCHJIOB METAJUIOB, HEMETAJIIOB
1 aM(pOTEPHBIX ITIEMEHTOB;
HCOPTraHNYCCKUX KHUCIIOT, OCHOBaHHUI U
aM(pOTEePHBIX TUIPOKCUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA U
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CIOCOOBI TIOTYYEHUSI.
2. 3. [TpakTUKO-OpHUEHTUPOBAHHbBIE
TEOPETUUECKHE 3aJJaHusl HA CBOMCTBA U
MOJTy4eHHE HEOPTaHUYECKUX BEIECTB
3. Jlabopatopnas pabota «CBoiicTBa
METAJLJIOBY.
29 OK MHnentudukan | CocTaBiirh ypaBHEHUS 1. JlaboparopHas paGota
01 |wua XUMHYECKUX PEaAKIUU
«MICHTU(PUKALMS HEOPTAaHUIECKUX
[IK | Heopranuuec | HOHHOrO OOMEHA C y4YaCTUEM BELECTE
2.3 | KUX BEIIECTB | HEOPraHMYECKUX BEIIECTB )
3 Paznea 3.
Teopernueck | UccaenoBaTtb HCTUHHbIE
e OCHOBBI PACTBOPHI € 3aJaHHBIMH
OpPraHuYyecKo | XapaKTepUCTUKAMU
i XUMUH
31 OK 01 Knaccuduxaru| Kiaccuduipposats 1. 3amanus Ha COCTaBneHI/IS: Ha3BaHUN
[1K 2.35, cTpoenne u | opraHmdeckye BEIIECTBA B OPTaHMHCCKUX COCIMHCHII IO
HOMEHKJIaTypa | COOTBETCTBUU C HX TPHBHATILHOU MM MEAULYHAPOTHON
Sl [ — CHUCTEMaTUYECKON HOMEHKJIAType.
BeIeCTs 2. 3aiaHus Ha COCTaBJICHUE TIOTHBIX U
COKpAICHHBIX CTPYKTYPHBIX (popMyIT
OpPraHUYECKUX BEIIECTB OTJEIbHBIX
KJIACCOB.
4 Pase 4. HcciegoBarhb
Y E1eBO0pOIE YIJ1€BOAOPO/bI.
4.10K 01 | CgoiicTBa XapakTepu3oBaTh CBOMCTBA
(OK 02 | opraHnyYecKux| yrieBoI0pOI0B
IIK 2.3| coeqnuennii
49 OK | ®usuxo- HaspiBath yrieBoaopo bl
01 | ®usuko- OTPUBUAILHOU U
OK | xuMH4Yeckue | MEeXIYHApOIHOU JlaGoparopHas padora Ne7 «CBolicTBa
07 | cBoiicTBa HOMEHKJIATYpe, YTIIEBOJOPOIOBY.
YTJEBOIOPOA | XapaKTepu3oBaTh
OB XMMHYECKHUE CBOMCTBA
5 Pa3pea 5.
Kucisiopoaoc
oJepsKaiiue
OpPraHuYecK
ue
CcOoeIMHEeHUsI
5.1 OK 01| Cnuprtsbl. XapaxkTepr3oBaTh CBOMCTBA
OK 07| ®enon CIIUPTOB
5.2()K 01 | Anpmeruapl. | XapakTepu3oBaTb CBOMCTBa
OK 02 | Kap6oHOBBIE | ambAETUAOB, KapOOHOBBIX
OK 04 | kucnoTsl. KHCJIOT, CIIOKHBIX 3(pHUpOB
CnoxHble
3HpHI
53 OK 01| Yrunesoast Xapakrepus3oBaTb CBOWCTBaA
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OK 02 yIJIEBOJOB
OK 04
5.4 OK | ®usuko- VYcranasnuBaTth 3aBUCUMOCTB | Tect: «HomenknaTtypa
01 xumuueckue (GU3NKO-XUMHUYECKUX CBOMCTB | KMCIOPOI0COAEPKAIIMX OPTraHUYECKUX
OK [BoiicTBa OpPraHUYECKUX BEIIECTB OT | COEAUHEHHUI.
02 Kkuciaopomocoa | CcTpoeHHsi aTOMOB U MoJiekysl | JlabopaTopHas pabora «CBolicTBa
OK eprxammx CIIUPTOBY»
04 ppraHuyeckux JlaGopaTopHas pabora «XUMHUYECKHE U
COeIMHEHUN ¢usnueckue  CBOMCTBa  KapOOHOBBIX
KHCIIOTY.

6 Paznen 6. | Xapakrepu3oBarhb
A3oTcoaepxa | pu3MUYeCKUe U XMMHYeCKHe
me cBOiicTBA aMHHOB u
DPraHu4YecKd | aMHHOKHMCJIOT
e coeJUHEeHHUs

6.1 OK 01| AMuHBI. XapakrtepuszoBaTh pusnueckuellaboparopnas  pabota «CBoiicTBa
OK 02| AMUHOKHUCIIO | U XMMHMYECKHE  CBOICTBa a30TOCOEPKALINX OpPraHUYECKUX
OK 04| Tb1..benku aMHHOB 1 aMHUHOKHUCJIIOT COCTUHEHUIY.
7. Pasznen 7. | ®opmupoBaTh OCHOBHBbIE
Bbicokomos1 | mMOHATHSA XUMUH
eKyJsipHble | BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUS | COeIMHEHUI
71 OK Ol[Imactmaccel. | @opmMupoBaTh OCHOBHbIGO3HaKOMIIEHHE ¢ 00pa3lamMu MPUPOTHBIX U
OK 02| Kayuyku. MIOHATUSA XUMUHY UCKYCCTBEHHBIX  BOJIOKOH, IUIaCTMAacc,
OK 04| Bonokna BBICOKOMOJIEKYJISIPHBIX Kay4yKOB: IIJIACTMAcCChl
COCIMHEHUI

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COEpPKaHMeE (COIePKAHUE MPUKJIATHOTO MOTYJIs)

8 Pa3nmeJ 8. Oue}mel Tb HOCIENCTEAA 3ammuTa Keiica (c yueTom Oyayuiei
Xumus B ObITY U OLITOBOI 1 . npogecCHOHATBHOM IeSITeJIbHOCTH)
POH3BONCTREHH NPOU3BOCTBEHHOM
oii testTennHocTy| AEATEIPHOCTH HeloBeKa
JeJIOBeKa R

IKOJIOTHYECKOH
0e301acHOCTH
8.1 OK 01 Xumus B ObITy 1 | O1IeHMBATh MOCIIECTBUS 1. Jlabopatopras pabora Onpesererue
OK 02 o KECTKOCTHU BOJIBI.
[TPOU3BOJCTBEHHO | OBITOBO U
OK 04 i 1eITeTbHOCTH | MPOU3BOICTBEHHOM 2. JlaboparopHas pabota J:rg 15.
OK 07 eTOBEKA ESITEIbHOCTH YEIOBEKa © «Onpenenenne pH BOIHOM BBITSKKI
I T ————— HO‘:I’BI:I, €€ KUCIIOTHOCTH 1:1 [IEJTOYHOCTI.
[TK Oe30macHOCTH Ketic (¢ yuerom bynymen
npodecCHOHALHON JIESATEITHBHOCTH )
23 Bo3moxHbIe TeMbl KEHCOB:

3. HoBble MaTtepuasl 115 3JIEKTPOHUKH.
4. Morolye cpe/icTBa Ha HaTypaJbHOM
OCHOBE.

5. CpenctBa OBITOBOM XUMHUHU

6. Xumus B Moei Oyay1iei npogeccun.
7. Ilonb3a u Bpex repOUIIUIOB.

8. BiusHue CTUMYIIATOPOB POCTa Ha
Ka4eCTBO pPeaIn3yemMoi
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CENbCKOXO35IMICTBEHHOM IIPOIyKLIUH
9. JIexkapcTBa Ha OCHOBE PACTUTENBHBIX

IIpenaparos.
10. OnpeneneHne KeCTKOCTH BOJIBI.
11. Omnpenenenne KauecTBa BOJIBI.

12. ABTOMOOWJIH Ha BOJIOPOTHOM
TOIIJIMBE.

13. HccnenoBaHue cocTaBa MUHEPATbHON
BOJIbl U PEKOMEHIAIMU TI0 €€
HCITOJIF30BAaHUIO.

14. HMccnenmoBanue KadecTBa MUTHLEBOM
BOJIEL.

15. UccnenoBanue mpod
BOJIOITPOBOAHOM BOABI HA MPEAMET
YCTpaHEHUS )KECTKOCTH.

YcrpaneHue KeCTKOCTH BObI B
CEIbCKOXO03SIMCTBEHHOM JICATEIbHOCTH.
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