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PaGouas nporpamma o6iieo6pasosatessHOi AHCIHITTHA DI O/1. 12 Xumus paspaboTaHa Ha OCHOBe
TpeGoBaHuii:

- DenepanbHOro rocyIapeTBEHHOro 06Pa3oBATENBLHOTO CTaHJapTa cpeaHero obiero odpaso-
BAHHS YTBEPIKACHHOr0 TpHKa3oM MunobpHayku Poccun 0117.05.2012. N 413 (3aperucTpupoBaHo B
Mutntocte Poceun 07.06.2012 N 24480); (Peakims ¢ H3MEHSHHIME OT 12.08.2022 N 732);

- QefepaibHOTO TOCYIapCTBEHHONO 0GPA30BATENBLHOTO CTaHJapTa CpeHero NpoQeccHoHalb-
HOro 06pa3oBaHms 1o crnenuatbHocTh 44.02.01 Houkonsnoe obpasosanue; denepanbHbiii rocyjaap-
CTBEHHBIH 00pa3’oBaTeNMbHEIN CTAHJAPT CPEAHEro MPOPECCHOHATBHOIO o0pa3oBaHusi  yTBep:K/IeH-
Hblii prKkazoM MHHHCTEPCTBA 06Pa30BaHHMs U Hayku Poccuiickoii ®enepannn
C y4eToMm:

— npopus moxyuaemoro o6pazosanmus.

— TpumMepHOH paboueii nporpaMMel 061e00pa3OBATENBHON JHCLMITHEBL «XHMHS IS mpo-
(eccuonanbupix 06pasoBatenbHbIX opranmzammii (PIBOY JI10 UPTIO);

~ PCKOMEHJauMii 110 MOIY4eHHIO CpelIHero obIIero 06pa3oBanus B Npeaenax OCBOCHHS obpa-
30BATE/ILHOH TPOrpaMMbl CPEHEr0 MPO(ecCHOHATEHOr0 06Gpa3oBaHUsA (macsmo lenapra-
MEHTA rocy1apCTBEHHOM MOTHTHKH B chepe cpeHero npodeccHOHANILHOIO oOpasoBaHUS U
npodeccronansHoro o6yuenus or 01.03.2023 No 05-592);

~  MCTOAMYCCKHX PEKOMEHJAIHMH 10 COCTABICHHIO PabouHX MporpaMm obieoGpasoBaTensHbIX
AUCUHIUTHH C y4ETOM NPOPECCHOHATBHOH HANpAaBIEHHOCTH NPOTPAMM CPEIHEro npodec-
cuonanbHoro obpasosanus (IIIKPC u TIIICC3) paspaborannbix Ha 6aze T'BIIOY PO
«KITIITK »;

Pazpaborumk:
Ocmanosa Amskennka Cannxosua, nperogasarens I'BIIOY PJT «KIIITK»
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1. OBIIIAS XAPAKTEPUCTUKA PABOUYEH ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCHUNJIAHBI «XUMU»

1.1. MecTo IMCHUIUVIMHBI B CTPYKType OCHOBHOII MNpo(deccCHOHATbHOI
0o0pa3oBaTeIbHOI MPOrPpaMMBbI

O6mieoOpazoBaTenbHasl AUCIUIUINHA « XUMUS» U3ydaeTcs Ha 0a30BOM YPOBHE B
o0mieo0pa3oBaTebHOM [UKJIE Y4YeOHOro IuUIaHa OCHOBHOW MpoheCcCHOHATBHOM
obpazoBatenpHol iporpammbl YITIC: 44.00.00

TpynoeMKoCcTh TUCHMIUTMHBI « XUMHS» Ha 0a30BOM YPOBHE COCTaBIIIEeT 72 yaca,
U3 KOTOphIX 64 yaca — 0a3oBBI Moayib (6 pas3ienoB) WU 8 4YAacOB — MPHUKIIAIHOU
monynb (1 paszgen), BKIIOYAIOMIUNA MPAKTUKO-OPUEHTHUPOBAHHOE COJIEpP)KAHHE
KOHKPETHOH npodeccuu uiu CeruaibHOCTH.

[IpuknagHoit Momynb BKIOYaeT oauH pazaen. Pazgen 7 «Xumus B ObITy U
MPOU3BOJICTBEHHOM  JEATENbHOCTH  YEJIOBEKa»  peanu3yercs  JUisl  BCex
npodeccuil/cnennalbHOCTE Ha Marepualie KEHCOB, CBSI3aHHBIX C SKOJIOTMYECKOU
0€30MacHOCThI0O UM OILICHKOM TMOCJEACTBUMA  OBITOBOM W MPOU3BOJICTBEHHOM
NEeATeNIbHOCTH, IO  OTpacisM  Oyaymieid mnpodecCHoHaNbHON  AeSTEeIbHOCTU
oOydJaronuxcs.

1.2. lleqin 1 nIaHMpPyeMble pe3yJibTaThl 0CBOCHUSA JUCIUIIIMHBI

1.2.1. Heau u 3axa4M JMCHUNINHBI

DOpMHUPOBAHUE Y CTYACHTOB IMPEACTABICHUA O XHWMHUYECKOM COCTaBJISIONICH
€CTECTBEHHO-HAYUYHOW KapTHHBI MHPA KaK OCHOBBI MPUHSTUS PEUICHUN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUsIX, OTBETCTBEHHOTO MOBEICHUS B IPUPOJIHOM CpEIE.

3aiavu AUCHUNJIMHBI:

1) chopmupoBarh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XHUMHYECKUX
MPOLIECCOB U SIBIICHUM B OKPYXAKOUIEH Cpele, LEIOCTHOM HAy4YHOU KapTHUHBI MHPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS COCTaBISATh (POPMYJIbI HEOPTraHUYECKUX U OPTraHUYECKUX
BEILIECTB, YPABHECHHS] XUMHUUYECKUX PEAKIHil, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBAThH
pPE3YyIAbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaThb  HaBBIKM  MPOBEACHUS  MPOCTEHIIMX  XUMHUUYECKUX
OKCIIEPUMEHTAJIbHBIX ~ UCCIEOBAHUM C  COOJIOJICHHMEM TIpaBWJI  0€30MacHOro
oOpaliieHus ¢ BEIIeCcTBaMu U JIa0OpaTOpPHBIM 000PYI0BaHUEM;

4) pa3BuUTh yMEHHUS HCMOJB30BaTh WHGOPMAIMI0 XUMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIIEACTBHUS CBOCH NEATCITLHOCTH H
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MIPOIIECCOB;

6) chopMupoBaTh MOHUMAHHE 3HAUUMOCTH JOCTIXKCHUN XUMUYECKOM HAYKU U
TEXHOJIOTUH JIJIsl pa3BUTHUS COLUAIBHON U MPOU3BOJACTBEHHOMU cep.






1.2.2. Ilinanupyembie pe3yabTAaThl 0CBOECHHUS 0011e00pa3oBaTe/IbHOM TUCHUILIMHBI B c00TBeTCTBUU ¢ PI'OC CIIO n

Ha ocHoBe ®PI'OC COO

Koo n I[Inanupyemble pe3yabTaThl 0CBOEHUSI TUCIUTLIHHBI

HaMMEHOBAHH

e

GopMupyeMBIX Oo01mue JucuuninHapHbie

KOMIIeTeHIIN I

OK 01. B yacTi Tpy10BOr0 BOCIUTAHUS: - BJaIeTh CHUCTEMOW XHMHUYECKUX 3HAaHUH, KOTOpas BKIIOYAET:

Bribupatb - TOTOBHOCTh K TpYyAy, OCO3HAHHWE IIEHHOCTH | OCHOBOIIOJIATAONINe TMOHATHS (XUMHUYCCKUH DJIEMEHT, aTOM, J3JICKTPOHHAs

CII0COOBI MacTepCTBa, TPYAOIIO0HE; o0oJiouka aToMma, s-, p-, d-3JeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,

pelieHusi 3a1a4 | - TOTOBHOCTh K  AKTUBHOW  JESATEIBHOCTH | BAJICHTHOCTD, JJIEKTPOOTPHUIATEFHOCTh, CTENICHb OKHUCIICHHS, XHUMHUYeCKas

npodecCHoHal | TeXHOJIOTMYCSCKON M COLMAIbHON HAITPABICHHOCTH, | CBA3b, MOJIb, MOJISIpHas Macca, MOJIAPHBIA O0bEeM, YIJIEPOAHBIM CKeJeT,

BHOI CIOCOOHOCTh ~MHHUIMMPOBATh, ILIAHUPOBATh M | QYHKIMOHANBHAS TPYINA, PaguKai, U30MEpHs, W30MEpbl, TOMOJIOTHYECKHMA

NeITEILHOCTH CaMOCTOSITEIILHO BBIMOJIHATH TAKYIO JACSITEIBHOCTD; | PSA, TOMOJOIH, YIJIEBOJOPObI, KUCIOPOI- U a30TCOAEPIKAIINE COSAMHEHUS,

MPUMEHUTETBH | - HHTEpEC K pa3IMYHbIM cdepam | OMOIOTHYECKH aKTHUBHBIE BEIIeCTBa (YTJIEBOIBI, JKUPHI, OCIKH), MOHOMED,

0 K pPa3IMYHBIM | TPO(HEeCCHOHATILHOM e TSIIEHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIE  COCTUHEHUS,

KOHTEKCTaM OBjajieHHe  YHUBEPCAJLHBIMH  Y4eOHBLIMH | KDHCTAUIMYECKAsT PENIeTKa, THUIbl XWMHUYECKHX PEaKIUil (OKHUCIUTEIbHO-
NMO3HABATEJIbHBIMH JIelCTBUSIMHU: BOCCTaHOBUTEJBbHBIC, IK30-H IHIOTEPMHUYECKHE, PEaKIIMd HOHHOTO 00MeHa),
a) 0a30BbIe JJOrHYECKHeE AeiiCTBHS: PacTBOp, AJIEKTPOJIUTHI, HEIJICKTPOIMTHI, JICKTPOJIUTHICCKAS AUCCOIHAITHS,
- CaMOCTOSTEIIEHO (hopMynupoBath U | OKHCITUTEINb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKON peaKIMu, XUMUYECKOEe
aKTyaJM3upOBaTh MPOOJIEMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUM W 3aKOHBI (TEOpUS XHMHUYECKOTO  CTPOCHHS
BCECTOPOHHE; oprannueckux BemiectB A.M. bByriepoBa, Teopus 3IEKTPOIUTHYECKON

- YCTaHaBJ'II/IBaTB CyHICCTBGHHI:Iﬁ HpI/I3HaK NN
OCHOBaHUSI [UUIsl CpaBHEHHs, KIacCCH(PHUKAIUU U
00001IeHUST;

- ONpenmeNsTh IeNu JeSATCIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,
- BBIABJIIATDH 3aKOHOM€pHOCTI/I 158 HpOTI/IBOpe‘-II/IH B
paCCManI/IBaCMBIX SIBJICHUAX,

- BHOCHUTH KOppeKTI/IBBI B JACATCIIbHOCTD,
OIICHUBAaTh COOTBETCTBHC pPE3YyJIbTATOB IIEJISIM,

3aaaBaTb

aucconuanuu, nepuoaudeckuid 3akoH .M. MenneneeBa, 3aK0H COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUH, (DAaKTOJIOTHUYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, IMOJIyYEHUH U O€30M1aCHOM HCIOJIb30BAHUU
BAOXHEWIIMX HEOPraHMYeCKUX M OpraHMYeCKUX BELIeCTB B ObITY U
MPaKTUYECKON JAESITEIbHOCTH YEJIOBEKa;

- yYMETb BBIABJIATH XapaKTepHbIE IPHU3HAKM M B3aUMOCBS3b H3Y4YEHHBIX
HOHHTHﬁ, NPUMCHATH COOTBCTCTBYIOIIHNC MMOHATHA IIPU OIIMCAHHUU CTPOCHUA U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEUIECTB M HX NPEBPALLCHUN;
BbIABJIIATD B3aMMOCBSI3b XHMHUYECKUX 3HAHHHI C IIOHATUAMUAU n




OLICHUBAThb pI/ICKI/I HOCJIe,HCTBI/Iﬁ JACATCIIBHOCTH,

- pa3BI/IBaTB eraTI/IBHOG MBIIIIJICHUEC HpI/I peHleHI/II/I
YKU3HEHHBIX TTPOOIIEM

0) 0a30BbIe HCCIeA0BaTEIbCKHE AeHCTBHS:

- BJaJIeTh HaBBIKAMHU Y4YEOHO-HCCIEI0BATEIbCKOM
158 HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMU
paspeleHus mpoodem;

- BBISBJIATH HpI/ILII/IHHO-CJ'ICI[CTBCHHBIe CBA3U U
aKTyalM3UpOBaTh 3a7a4dy, BBIIBUTaTh TUIIOTE3y €e
peHIeHI/Iﬂ, HaXOIUThb apFYMeHTI)I JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHI, 3a7aBaTh
rapaMeTpsl U KpUTEPUHU PELLICHNUS;

- AQHANIM3MPOBAThH MOJIYYCHHBIE B XOJI€ PEIICHUS
3aga4u pe3y.]'II)TaTI)I, KpI/ITI/ILIeCKI/I OIICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX yCJ'IOBI/IﬂX;

- YMETbh MEPEHOCUTh 3HAHUS B MO3HABATENIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIILHOCTH;

- yYMeThb HWHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUTaTb  HOBBIE  MIEH,
OpUTHHAJIBHBIC TTOX0/IbI U PEIICHUS;
- CIOCOOHOCTh HUX MHCIIOJB30BaHUS B
MO3HABATEJIbHON M COMAIBHON MPAKTUKE

npeajiaraTb

OpCACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IMIPCIMCTOB,

- YMCTb HUCITIOJIB30BAaTh HanMCHOBaHUA XUMHUYCCKUX COGIII/IHGHI/Iﬁ
MEXIYHApOJAHOIO COI03a TEOPETHUECKOM M MPUKIAAHOW XUMHUU U
TPUBUAJILHBIC HA3BAHUA BasKHEHUIINX BCIICCTB (3TI/IJI€H, allCTUJICH, INIMICPUH,
¢denon, Qopmanbaerun, yKCycHas KHCIOTa, TJIMIMH, YrapHbId ras,
erIeKI/ICHBII\/JI ra3, aMMHaK, raimcHas M3BCCTb, HCTralli€CHasid HU3BCCTh, IIMTHCBAsA
colla M JPYIHX), COCTaBIATH (OPMYJIbI HEOPraHMYECKHX M OpraHUYeCKHX
BCUICCTB, YPABHCHUA XHMUUCCKHUX peaKum”I, O6’b$ICHSITb HUX CMBICI,
MOATBEPK/IaTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBCTCTBYIOIIIMMU SKCIICPUMCHTAMU W 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
peakiui;

- YMCTh YCTaHaBJIMWBATh MPUHAAJICIKHOCTb HM3YYCHHBLIX HCOPraHMYCCKUX U
OpPraHMYECKUX BEIIECTB K OMPEIEICHHBIM KJlaccaM U TpyMIaM COeAMHEHUH,
XapaKTCPU30BaTb HUX COCTAB U Ba)KHeUIe CBOﬁCTBa; OIpCaACIATL BUABI
XUMHUYECKHUX CBs3eH (KOBaJeHTHAsl, NOHHAs, METaJUIMYEeCKas, BOJAOPOIHA),
THUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCIICCTB, KJIaCCI/I(iJI/IIII/IpOBaTI) XUMHUYCCKHUC
pEaKInu;

- chopMupoBaTh TPEACTABICHHUS: O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIM XUMHHU B TO3HAHUU SIBICHUU
NpUpPOAbIl, B (OPMUPOBAHUU MBIIUIEHUS U KYyJIbTypbl JUYHOCTH, €€
(YHKIIMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsT TPAKTHUECKHUX
3a/1a4 U HKOJOTHYECKA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 30POBBIO M
MIPUPOAHOM CpEE;

- YMETb MPOBOJUTH PacyeThl MO XUMHUYECKHUM (GopMyliaM U ypaBHEHUSIM
XUMHUYCCKUX peaKum”I C HUCIIOJIB30BAHUEM q)HBquCKI/IX BCJINYHH,
XapaKTepU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaHBHBIG YCJIOBI/Iﬂ) ra3oB, KOJIHMYECTBaAa BCHIICCTBA, MHCIIOJIB30BaTh
CUCTEMHbIE XMUMHUYECKUE 3HAHUs JJI1 NPUHATHS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCIICCTBAMUA U UX IIPUMCHCHUEM

OK 02.
Hcnonws3oBaTh
COBpPEMEHHEIE
CpelcTBa

B o6s1acTH HIEHHOCTH HAYYHOI'O TO3HAHUS:

- c(OPMUPOBAHHOCTb MHUPOBO33pEHUA,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd M OOILNECTBEHHOH NpPaKTHKH,

- yMETb IUIAHUPOBAaTb M  BBIIOJHATH XHMHUYECKUH  DKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKHUX BEIIECTB INPU HArpeBaHUM, IOJIy4YECHUE
STWICHA U U3YyYEHHE €r0 CBOMCTB, KaYECTBEHHBbIE PEaKLUU Ha aIbJCTH]BL,
KpaxMal, YKCYCHYIO KHUCIOTYy; JAEHaTypauus O€JIKOB TpW HarpeBaHHH,




TIOUCKa,
aHanm3a u
WHTEpIpETaINN
nHpopmanuu u
UH()OPMAIMOHH
bI€ TEXHOJIOTUHI
JUIs
BBITTOJIHEHUS
3ama4y
npodeccroHa
bHOM
JESITETbHOCTH

OCHOBAHHOTO Ha JMaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOW M YHUTATEIBCKOU
KyJbTYpbl Kak CpeICTBa B3aUMOJECUCTBUS MEXIY
JIFOABMU U TIO3HAHUS MUPA;

- OCO3HAHHME UEHHOCTHM HAy4YHOW [EATEIbHOCTH,

TOTOBHOCTh ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
UCCIIEI0BATENBCKY IO JeATENBHOCTD
WHAUBUAYAIbHO U B TPYIIIIE;

OBiajgeHne  yHHBepCAJIbHBIMM  y4eOHBIMU

MO3HABATEJbLHBIMHU JAeiiCTBUSIMM:

B) padora ¢ nndgopmanmeii:

- BJIQJIETh HAaBBIKAMH MOJy4YEHHUs MHPOpMAIUHU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATH MOUCK, aHAJN3, CUCTEMATHU3AIINIO U
WHTEPIPETANNIO HHPOPMAIUH PA3TUIHBIX BHIOB U
(dhopm mpecTaBIeHNUS,

- co3JaBaTh TEKCThI B pa3IUYHBIX (hopmarax c
y4eTOM Ha3HaueHuss HMHPOpMaUu U IENeBOH
ayJIMTOPUH, BBIOUpAs ONTHMAIBHYIO  (GopMy
MIpe/ICTaBICHUS U BU3yaIU3aluy;

- OIICHMBATh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(pOpMalliK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpMaM;

- HCIONb30BaTh CPEACTBA WH(OPMALMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pPEIICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHu3aIllMOHHBIX  33a7ad ¢  COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, peCcypcocOepeXeHHs, TMPaBOBbIX U
THYECKUX  HOPM, HOPM  HH(POPMAIHOHHOM
0€30IacHOCTH;

- BJIaJICTb HABbIKaMHU PACIIO3HABAHUA U 3alIUThI

[IBETHbIE pPEaKIWW OCJIKOB; TPOBOAMWTH pEAKIMH HOHHOTO OOMEHa,
OTIpEeIEIIATh CPEeAy BOAHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKLIUU Ha CyibdaT-,
kapOOHAaT- M  XJOPUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pelIaTh
JKCTIEpUMEHTANIbHBIE 3amaun 1o temam "Mertamiel" u "Hemertamner") B
COOTBETCTBUHM C TIPAaBMWJIIAMH TEXHUKM OE30MACHOCTH TPH OOpAIICeHHUU C
BellecTBaMH U JabOpaTOPHBIM O0OpY/IOBAaHUEM; MPEACTABIATH PE3yJbTaThl
XMMHUYECKOTO SKCIIEpUMEHTa B (popMe 3aIicH YpaBHEHUI COOTBETCTBYIOLINX
peakuuii 1 GopMyITUPOBATH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(POPMALIHIO, TOTyYaeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJeTh OCHOBHBIMH METOJAaMH HAy4YHOIO IIO3HAHUS BEIIECTB U

XUMHUYECKUX  SIBIEHUH  (HaOmroneHue,  M3MEpeHHe,  AKCIEPHUMEHT,
MOJICTTUPOBAHNUE);

- YMETb MPOBOJUTH PacCUYEThl MO XUMHUYECKHM (PopMyliaM U ypaBHEHUSIM
XUMHUYCCKUX peaKm/Iﬁ C HUCIIOJIB30BAHHUEM (1)I/ISI/I‘~ICCKI/IX BCJINYHH,

XapaKTepU3yIOIIUX BEIIECTBA ¢ KOJUYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HAHUS I NPUHATUS PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTyalUaX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHHUEM




uHpopManuu, THPOPMAITMOHHON 0€301MacCHOCTH
JINYHOCTH;

OK 04.
DddekTuBHO
B3aUMO/ICHCTBO
BaTh U
paboTtath B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEILHOCTH M CAMOOIIPEACICHHUIO;
-OBJIAJICHHC HaBBIKAMU y4eOHO-
HUCCIEI0BATEILCKOM, IMPOCKTHOM M COIMAIbHOM
JICATCIIbHOCTH;

Osaagenne YHUBEPCAIbHBIMHA
KOMMYHHKATHBHBIMM /1€ CTBUSIMH:

0) coBMeCTHas IeATEeIbHOCTD:

- TIOHMMaThb H HCIOJB30BaTh IPESUMYIIECTBA
KOMAaH/IHOM ¥ MHIUBHIyaIbHOW paOOThI,

- TPUHUMAThH I COBMECTHOM JCATEIHHOCTH,
OPraHU30BBIBATh U KOOPAUHHUPOBATH JICHCTBHUS 110
€¢ JOCTIDKCHHIO: COCTaBIIITh IUIAH JSHUCTBHIA,
pacnpeaensaTh PO ¢ Y4eTOM MHEHHM YYaCTHUKOB
00CcyX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOOpIWHHUPOBAaTH M BBINOJHATH paboOTy B
YCIIOBUSX peanbHOro, BUPTYaJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PAa3JIMUHBIX CHTYalUSX, IPOSBIIATH
TBOPYECTBO M BOOOpakeHHE, ObITh HHUITHATUBHBIM
OBJajieHHe YHHBEPCAJIbHBIMH PeryJisiTHBHBIMU
JeiCTBASIMM:

I') NpUHATHE ce0sl U APYTHUX JIOJei:

- IPUHUMAaTh MOTHBBI M apTyMEHTBI IPYTHX JIIOJICH
IIPU aHAJIN3E PE3yIbTATOB JACATCILHOCTH;

- IpHU3HABaTh CBOE MPABO M MPABO JIPYTHX JIIOJACH
Ha OIIMOKHU;

- pa3BUBATh CIIOCOOHOCTH TIOHUMATh MU C
MTO3UIUH JIPYTOT0 YETIOBEKA,

- yMeThb IUJJAHUPOBAaTh M  BBINOJHATH  XUMHUYECKUHA  OKCIIEPHUMEHT
(mpeBpaleHyss OPraHUYECKUX BEIIECTB TMPU HArpeBaHUM, TOTy4YEeHUE
STUJIEHA U M3YyYE€HHE €r0 CBOMCTB, KAUECTBEHHbIC PEAKIIMM HA albJAETHJBbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypauusi OeJIKOB IpU HarpeBaHHH,
[BETHBIE pEaKIMU OCJNKOB; MPOBOAWTH PEAKIMH HOHHOrO OOMeHa,
OTIpEeIIATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKLMU Ha Cylbhar-,
KapOOHaT- W  XJIOPUA-aHUOHBI, HAa  KAaTMOH  AaMMOHHUA;,  pellaTh
SKCIEepUMEHTANIbHBIE 3a7aun 1o TemaMm "Metamnsl" u "Hemeramisl") B
COOTBETCTBUHU C MPABWJIAMH TEXHUKH O€30MacCHOCTH TMPHU OOpAIICHUU C
BEIIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAHUEM; MPEACTABIATH PE3YIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (popMe 3ammucu ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIbTaTOB




OK 07. B 001acTH 3K010rH4€CcKOr0 BOCIIMTAHUSA: - chopMupoBaTh TPEICTABICHHUS: O XHUMHUYECKOH  COCTaBIISIOIICH
CopeiictBoBath | - CHOPMHPOBAHHOCTH JKOJOTHUYECKOW KYJIbTYPHI, | ECTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XUMHHM B TO3HAHUM SIBJICHUU
COXPAHEHUIO [MOHMMAaHHE BJIMSHMS COLMAIbHO-KOHOMHYECKUX | IPUPOABI, B (OPMHUPOBAHUM MBIIUICHUS W KYyJIbTYyphl JUYHOCTH, €€
OKpYyKarouein MPOIIECCOB  HA  COCTOSHUE  IPHPOJHOM ¥ | QYHKIMOHAIBLHOM rPaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUs MPaKTHUYECKUX
Cpelpl, COLMAJILHOW  CPeIbl, OCO3HAHMWE TJI00AIBLHOTO | 33/1a4 U KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
pecypcocOepex | XxapakTepa IKOJIOTHYECKUX MPoOIeM; MIPUPOJHOM cpenie;
€HHUIO, - IJIAaHUPOBAHUE U OCYIIECTBICHHE IEHCTBHI B | - YMETh COOJIOJATh MPaBUJIa SKOJIOIMUECKU 11€JIeCO00pa3HOro MOBEACHUS B
MIPUMEHSTh OKpYXKaroIlled cpelle Ha OCHOBE 3HAHHS IIeJieH | OBITY U TPYJOBOW IESATENBHOCTH B IIENSAX COXPAHEHHUS CBOETO 30POBBS U
3HaHUA 00 YCTOMYMBOIO Pa3BUTHUS YEIOBEUYECTBA; OKpYKaroIlllel MPUPOJHON Cpe/bl, YUYUTHIBATh OIMACHOCTh BO3JCHCTBHS Ha
W3MEHEHUU AKTUBHOE HENpUATHE JEUCTBUIM, NPUHOCAIIUX | )KUBbIE OPraHU3Mbl ONPEIEICHHBIX BEUIECTB, MOHHMMAs CMBICI MOKa3aTess
KJIMMara, BpEl OKPYKAIOUIEN CpELE; MpeeTbHON TOMYCTUMOW KOHUEHTPALIMKU
TIPUHIIUIIBI - yMCHHE TIPOTHO3UPOBATH HEOIArOMPHUSATHBIC
OepeKITMBOrO SKOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
IIPOU3BOJICTBA, | AEUCTBUH, NPEIOTBPAILATH UX;
3¢ dEeKTUBHO - pacupeHue omnbITa NEeSATEIbHOCTH
JICCTBOBATh B | HKOJIOTMYECKON HAIIPaBICHHOCTH;
Ype3BbIUYANHBIX | - OBNIJICHHE HABBIKAMH Y4E€OHO-
CUTyaLUAX HCCIIE0BATENIbCKOM, IPOCKTHON U COLIMAIIBHON

NESTENIbHOCTH;
K 7.1 - BJIaJICTh HaBBIKAMU TIOJIyYCHHUS MHGOPMAITUU U3 | - BIAJETh CUCTEMOM 3HAHWN O METOJIaX HAYYHOTO TTO3HAHUS SBICHUI
BrisBisaTs HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO MIPUPO/IbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMU IPUMEHSTh
TEXHUYECKHE OCYLLUECTBIISATh [TOUCK, aHAJIU3, CHCTEMAaTU3alUIO U | 3TU 3HAHUS IPHU SKCIEPUMEHTAIBHOM UCCIIEJOBAHUHU BEILECTB U JUIS
MPOOIIEMBI, WHTEPIIPETANNIO HH(OPMAIIUU PA3TMYHBIX BUJIOB U | OOBSCHEHUS XUMUYCCKUX SIBIICHUH, HIMEIOIIUX MECTO B TIPUPOJIC
BO3HUKatomue | Gopm mnpeacraBieHus; MPAKTUYECKOU JAESATEIHLHOCTH YEJIOBEKA U B TIOBCEAHEBHOM JKU3HMU;
B IIpo1iecce
AKCILTyaTaluu
0a3 JaHHBIX U
CEepBEpPOB
[IK 3.4. - CO3/1aBaTh TEKCTHI B pa3IM4HbIX (hopMaTax ¢ -yMeTb CO0JII0/1aTh MpaBUiIa IKOJIOTUYECKH 11e7IeCO00Pa3HOro MOBEICHUS B
[TpoBoauTH y4eTOM Ha3Ha4YeHHs WH()OPMAIUU U EIeBOU OBITY U TPYAOBOH NEATEIHHOCTH B IEIISIX COXPAHEHUSI CBOETO 3/I0POBbS U
CpaBHUTENBHBI | ayIUTOPUH, BBIOUPAs ONTUMAIIbHYIO GOopMy OKPY’KaroIlle MPUPOTHOM CpeJibl; YUUTHIBATH ONACHOCTh BO3JCHCTBUSA Ha
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W aHaNIn3
MIPOrPaMMHBIX
IPOLYKTOB U
CpeAcCTB
pa3paboTKH, ¢
(1%
BBISIBJICHUA
HAWITYYIIIeTo
peleHuns
COTJIaCHO
KPUTEPHUAM,
OTIpeIeIeHHBIM
TEXHUYCCKUM
3aJJaHHEM.

MIPEJCTaBICHNUS M BU3yalTU3aIIH; - OLICHUBATh
JOCTOBEPHOCTb,

JIETUTUMHOCTD UH(OPMAIINH, €€ COOTBETCTBUE
MIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM; -
HCIIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHM3aIMOHHBIX 3a]1a4 C COOII0ICHUEM
TpeOOBaHUIT IPTOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeH s, IPaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMAITMOHHOH
0€301MacHOCTH; - BJIa/IeTh HaBbIKaMU
pacro3HaBaHMs U 3aIIUTHI HTHPOPMaLUH,
MH(POPMALMOHHOM 0€301aCHOCTH JTMYHOCTH;

- YMEHHE IPOTHO3UPOBATH HEOIArONPUATHBIC
9KOJIOTMYECKUE MTOCIECTBUS MPETPUHIMAEMbIX
JENUCTBUMN, IPEAOTBPAILATh UX;

- pacuIMpeHue OMbITa AeATeIbHOCTH
HKOJIOTMYECKOI HANpaBICHHOCTH;

- OBJIQJICHUE HAaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, IPOSKTHOM U COLMATIbHOU
TeATENbHOCTH;

JKUBBIE OPTAHU3MbI OIIPEACIICHHBIX BEIIECTB, IOHUMAas CMbICIT ITOKa3aTeNs
MPEAEIBbHON JOYCTUMOM KOHIIEHTPALUH;

- YMETh MIPOTHO3UPOBATH, AHAIU3UPOBATH U OLIEHUBATh C MTO3UIUI
9KOJIOTUYECKON 0€30MacHOCTH TTOCIICICTBUS OBITOBOM M MMPOM3BOICTBEHHON
NeSTEIIbHOCTH YEJIOBEKA, CBA3aHHOU C MepepadOTKON BEIICCTB;
MCIIOJIb30BAaTh MOJYYEHHBIE 3HAHUS JIJIS1 IPUHSTHS TPAMOTHBIX PEIICHUI
mpo0JieM B

CUTYyalIUsIX, CBA3aHHBIX C XUMHUEH;
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Kon ®opmymposka u3 PI'oC COO YTo4YHEeHHBbI JINYHOCTHBIE
pe3yJIbTaThl 1JIsl peMeTa

JIP 8 c(OPMUPOBAHHOCTh POCCUHCKON TpakmaHCKoH | UyBCTBO  ropiocTd 3a  CBOKO
UICHTUYHOCTH, TMAaTPUOTHU3MA, YyBakeHUs K | Pomuny
CBOEMY Hapoidy, 4YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoM, TOpOCTH 32 CBOM Kpal, CBOIO
Ponuny, cBOM £3bIK U KYJbTYpy, HpPOILLIOE H
HACTOSAIEE  MHOIOHALlMOHAJIBHOTO  Hapoja
Poccuu;

JIP 20 c(OPMHPOBAHHOCTH 370POBOTO M OE30MMACHOTO | pear3anus 3/10pOBOTO u
o0pa3a XU3HH, OTBETCTBEHHOIO OTHOIIEHHs K | 0e30macHoro o0pasa xKHU3HH
CBOEMY 37J0POBBIO;

JIP 22 AKTUBHOE HENPUSATHE BPEAHBIX MPUBBIUCK U | HEMPUSATHE BPEIHBIX IMPUBBIYEK:
WHBIX (opM MpUUMHEHHS Bpeaa PU3ndeckoMy U | KypeHHs, yHoTpeOIieHus
MICUXUYECKOMY 3/I0pPOBBIO; QJIKOT0JIsl, HAPKOTUKOB;

JIP 26 TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO, B | TOTOBHOCTh M CIOCOOHOCTh K
TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSDKEHUM | OOpa3oBaHWIO, B TOM  YHCIe
BCCH KU3HH, caM000pa30BaHUIO

JIP 32 c(OpPMUPOBAHHOCTb MHUPOBO33pEHHUs, | c(HhOPMUPOBAHHOCTH
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33PEHHS,
pa3BUTHSA HAYKH U OOIIECTBEHHOW MPAKTHUKH, | COOTBETCTBYIOIIETO

OCHOBAHHOTO Ha Jiasnore KyJIbTYD,
CTMOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MIOJINKYJIbTYPHOM MHPE;

COBPEMEHHOMY YPOBHIO Pa3BUTHUS
€CTECTBEHHBIX HayK
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2. CTPYKTYPA Y COIEP)KAHUE OBIIIEOBPA3OBATEJbHON JACIUILINHBI

«XNUMUS»

2.1. O6beM AUCHHMILIMHBI M BH/IbI y4eOHOMH padoThl

Bup y4yeoHoii padboThl

0O0neM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMBbI IMCHUTINHBI 72
B T.4

OcHoOBHOe conepxanue 64
BT. U..

TEOPETUIECKOE 00yUCHHE 30
MIPAKTUYECKUE 3aHATHUS 26
1a00paTOpHbIEC 3aHATHUS 10
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE (COAEPKAHME 6

NPUKJIATHOT0 MOYJIs1)

BT. U..

TeopeTnyecKoe o0yueHne 2

MPAKTUYECKUE 3aHATUS 4

IIpomexxyTounasi arrectanus (1uddepeHIMpOBaHHbBIN 3a4eT)
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2.2. TeMmaTu4ecKHi IJIAH U coacpikaHue TUCHUIIIMHBI

HaumenoBanue Conep:xanue yueOHOT0o MaTepuajia (0CHOBHOE  MPO(decCHOHATBLHO-OPHEHTHPOBAHHOE), OBLeM 1ACOR dopmupyembie
pa3aesioB U TeM J1adopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOIY./Ib KOMIEeTEeHI[UN
1 2 3 4
OcHoBHOe coaep:xaHue 64
Paznen 1. OcHOBBI CTPOEHUS BellleCTBA 6
Tema 1.1. OcHoOBHOE coJep:kaHne 4 OK 01
Crpoenue aToMOB
Teoperuueckoe o0yuyeHue 2
XUMHUYECKHUX
3JIEMEHTOB U
IpUpoaa C o o
. OBpEMEHHasi MoJelb CTpoeHusi aroMa. CHMBOJMYECKHM S3bIK XUMUU. XHUMHUYECKUN DIIEMEHT.
XUMHICCKON OnekTpoHHas KoHpuUryparus atoMa. Kiaccudpukanus XUMHUYECKHX JJIEMEHTOB (S-, p-, d-2JIeMeHTHI).
CBASH Banentnble  3mekTpoHbl.  BanmeHTHOCTh.  DJEKTpOHHass  OpUpoAa  XMMHYECKOM  CBS3H. 2
DNeKTPOOTPUIATEIbHOCTh. BUABI XUMHUECKON CBA3M (KOBaJIEHTHAs, HWOHHAs, MeETaJJIMuecKas,
BOJIOPOJIHAS) U CTIOCOOBI €€ 00pa30BaHUs
IIpakTH4eckHe 3aHATUSA 2
Pemienue 3amaHuii Ha HCHOJIB30BAHME XUMHUYECKOM CHUMBOJMKM W Ha3BaHUW COEIMHEHUW IO
HOMEHKJIaType MEXAYHApOJHOIO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHUHU U TPHUBHAIBHBIX
HA3BaHWH I COCTaBICHHS XUMHYECKHX (OPMYJ IBYXaTOMHBIX COCAMHEHUN (OKCHIOB, CYIb(HUIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUYECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBSA3M MEXKIY CTPOCHHUEM aTOMOB XMMHUYECKUX AJIEMEHTOB U
MEPUOTUYECKIUM M3MEHEHHUEM CBOWCTB XMMUYECKHX DJIEMEHTOB M MX COCJIMHEHHH B COOTBETCTBUU C
nosnioxeHueM llepruoanyueckoi CUCTEMBL.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepnoanueckuii OK 02
3AKOH M Tabmuua IIpakTnyeckue 3aHATHS 2

J.N. Menneneera
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[Tepuonuueckas cucrema xumuueckux sneMeHToB JI.1. MenneneeBa. ®usnyeckuii CMbICI
[lepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMUYECKUX
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3JIEMEHTOB, 00Pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX BEHIECTB B COOTBETCTBUU C MTOJIOKEHUEM
XUMHUYECKOro 3reMenTa B [lepuoanueckoit cucteme. MUpPOBO33pEeHYECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst JI.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTEPU3ALUI0 XUMUYECKHUX
3JeMeHTOB «MeTaminueckue / HeMeTaTHYeCKhe CBOMCTBA, JIEKTPOOTPHUILIATEILHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUHU C X JIEKTPOHHBIM CTPOEHUEM U MOJI0KEHUEM B IEPUOINUECKON CUCTEME
XUMH4YecKux demenToB .M. MenaeneeBay

Paznen 2. Xumunyeckue peakuumn 10
Tema 2.1. Tumer OcHOBHOe coaep:xaHue 4 OK 01
XUMHUYECKHX
peakuuit TeopeTruueckoe o0yuyeHue 2

Knaccudukarus u THIIbI XMMUYECKHX PEAKIUK C yYacTHeM HeOpraHndecKkux BemecTB. CocTaBlieHHEe

yYpaBHEHHH peakuuil COeAMHEHUs, PA3JI0KEHHs, 3aMelIeHUs, 0OMEHa, B T.U. peaKklil ropeHus,

OKHCJICHUSI-BOCCTAHOBJICHMS.

VYpaBHEHMsI OKUCIEHUSI-BOCCTaHOBIIEHUS. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTENb. 2

CocTraBiieHHE U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOTO

Oananca. OKMCIUTENbHO-BOCCTAHOBUTEbHbIE PEAKIIUU B IPUPOE, IPOU3BOACTBEHHBIX MpoLieccax U

KHU3HEAEITEIbHOCTH OpraHU3MOB

IIpakTHYeckue 3aHATHS 2

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUU M PacyeThl 110

YpaBHEHUSIM XMMHUYECKUX peakuuid. Monb Kak eAMHMIIa KOJMYecTBa BellecTBa. MojsipHas Mmacca.

3aKOHBI COXpAaHEHMs Macchl U PHEpPruu. 3akoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCHTENbHAS 2

IUIOTHOCTDH ra3oB. PacyeTsl Mo ypaBHEHUSIM XMMHMUYECKHUX PEAKIHi C MCMOJIb30BaHUEM Macchl, o0bema

(HOpMaJIbHBIE YCIIOBUS) Ia30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHoBHOE coaep:kaHne 4 OK 01
DJeKTpoauTHYECKa OK 04
1 qucconmanus u | 1€OpeTHYecKoe odyyeHue 2
WOHHBIN 00OMEH

Teopus anexTpoauTHueckoil aucconuanuy. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiiun HOHHOTro 2
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oomena. CocTaBieHHE peaKIHuii HOHHOTO OOMEHAa ITyTeM COCTAaBJICHUS UX MOJHBIX M COKPALICHHBIX
HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEAaKIIMU. 3aJaHUSI HA COCTABJICHUE HOHHBIX PEaKIUi

JlabopaTopHble 3aHATHSA

JlaGopatopHnas paboTa “THIbl XMMUYECKUX peaKkLuii”.

HccnenoBanue THIIOB (IO COCTaBY M KOJIMYECTBY MCXOTHBIX M 00Pa3yIOIINXCs BEIIECTB) M MPH3HAKOB
XUMUYECKUX peakiuid. [IpoBeenne peakimii HOHHOTO 0OMEHa, OTIPECIICHHE CPEIbl BOTHBIX
pacTBOpOB. 3a/laHus HA COCTABJIEHNE HOHHBIX peaKuil

KonTponbnas
padora 1

CTpOCHI/IC BCIICCTBA U XUMHUUYCCKHEC PCAKIINU

Paznen 3.

CTpoe}me M CBOMCTBA HEOPraHN4E€CKUX BEIIECTB
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Tema 3.1.
Knaccudukanmus,
HOMEHKJIATypa U
CTpOeHHUE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOE coaep:kaHne

Teoperuueckoe o0y4yeHue

ITpenmer Heopranuueckoit xumuu. Knaccuduxanus HeopraHuueckux BemecTs. [IpocTbie U c10XkKHbIe
BeriecTBa. OCHOBHBIE KITACCHI CIIOKHBIX BEHIECTB (OKCHIBI, THIPOKCHUIBI, KUCIIOTHI, COJH). B3anMoCBs3b
HEOPraHWYeCKUX BEIIeCTB. ATperaTHbIe COCTOsHUS BenecTBa. Kpucrammyeckue u aMoppHbIe
BelIeCTBA. TUIBI KPUCTALTHYECKUX PEUIETOK (aTOMHAs, MOJICKYJISIpHAst, MOHHAs!, METaJUTMYEeCKast).
3aBUCUMOCTH (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU. 3aBUCUMOCTb
XMMHUYECKOH aKTUBHOCTH BELIECTB OT BH/Ia XUMUUECKOHN CBSA3M U THUIA KPHCTAJUINYECKON PEIICTKH.
[TpuyrHBI MHOTOOOpa3usl BEILIECTB

[MpakTn4yeckue 3aHATUS

HoMmeHkiatypa HeOpraHHYECKUX BEIIECTB: Ha3BaHUE BEIECTBA UCXO/IS U3 MX XUMHUUECKOH (HopMyIIbI
WJIA COCTABJICHUE XUMHUYECKOU (POPMYJIBI HCXO/IS M3 Ha3BaHUs BEIIECTBA ITO MEXTyHAPOTHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKIATYpE.

Pernienne mpakTUYECKUX 3alaHU MO KIACCU(PHUKAIMH, HOMEHKJIATYpEe ¥ XUMHUYECKUM (dopMysiam
HEOPTaHMUYECKUX BEIICCTB PA3JIMYHBIX KJIAcCOB (yrapHbI ra3, yIJICKUCIBIA Ta3, aMMHUaK, ramieHas
W3BECTh, HETAIICHAsI 3BECTh, MUTHEBASI COJIA M IPYTUX): HA3bIBATh U COCTABIATH OPMYIIBI XUMHUUECKUX
BEIIECTB, ONPEICIATh IPHUHAICKHOCTD K KIIaccy.

OK 01
OK 02
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HcTounnku XxuMudeckoit nHpopMalinu (cpeacTB MaccoBoit mHGopmanmu, cetb UHTEpHET U ApyTHE).
[Touck nHpOpMAIUK 110 Ha3BaHUSM, UACHTU(UKATOPAM, CTPYKTYPHBIM GopMyiamMm

Tema 3.2. ®uzuko- | OCHOBHOE coepKaHNe OK 01
XUMHUYECKHE OK 02
CROMCTBA Teoperudeckoe o0yuyeHue
HEOPTaHUYECKHUX .

Mertamnel. O6mue ¢uznyecKkue U XUMUYECKHe cBOWcTBa MeTayyioB. CrmocoObl monydeHus. 3HaUCHUE
BeiecTs META/UIOB M HEMETA/VIOB B NPHUPOAEC M KU3HEIEATCITHHOCTH 4YeJIOBeKa W opraHu3moB. Kopposwust

METaJUIOB: BUbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJNIOB OT KOPPO3UHU

Hemerannel. OOmue ¢usnueckue W XUMHUYECKHME CBOWCTBA HEMETAUIOB. THIMYHBIE CBOWMCTBA

HemetaiioB [V— VII rpynn. Knaccudukanust 1 HoMeHKIaTypa coeJuHeHU HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX PJIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB (OKCUIOB, THIPOKCH]IOB, KHCIIOT,

coJiel 1 Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHECHHM,

BBICIIIUX OKCUJOB U THAPOKCUIOB

IIpakTH4yeckue 3aHATHSA

CocraBneHrne ypaBHEHMM XUMHUYECKHUX PEAKIMI C YYaCTUEM MPOCTHIX M CIOKHBIX HEOPraHUYECKHX

BEIIECTB: METAJUIOB W HEMETAJUIOB, OKCHUIOB META/UIOB, HEMETAJUIOB W aM(pOTEPHBIX 3JIEMEHTOB;

HEOPTraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUAPOKCUIOB, HEOPraHUYECKUX COJEH,

XapaKTEPU3YIOUIUX UX CBOMCTBA.

Pelrenre npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/JaHMIl HA CBOWMCTBA, COCTaB, MOJYYEHUE U

0e30macHOE HCIIOIb30BaHUE BAKHEUIUX HEOPTaHMYECKUX BEIIECTB B OBITY U NPAKTUYECKON

JIESITEILHOCTH YeJ0BEKa
Tema 3.3. OcHoBHOE coaep:kaHne OK 01
WNnentudukarus OK 02
HeOpraHMHeCKHX JlabopaTopHble 3aHATHSA OK 04
BEIIECTB

Jlaboparopnas padora «neHTHGUKAIINS HEOPTAHUIECKUX BEILIECTBY.
Pemienue sKkcrnepuMEHTaNbHBIX 3a/lad MO XUMHUYECKMM CBOMCTBAaM METAUIOB M HEMETaIOB, IO
pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHNI METAJIJIOB U HEMETAJIJIOB.
WNnentudukanus HEOPraHMYECKUX BEIISCTB C HUCIOJIL30BAaHUEM HX (DU3HKO-XMMHYECKHX CBOMCTB,
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XapaKTepHBIX KaYeCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cynbdar-, kapOOHAT- U XJIOPUI-
aHMOHBI, HA KATUOH AMMOHHUS

KouTtpoJubHas Croi
BOMCTBA HEOPraHMYECKHX BEILECTB 2
paborta 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKUX BelleCTB 24
Tema 4.1. OcHoBHoOE coJep:kaHne 4 OK 01
Knaccudukanus,
CTpOeHHE I Teoperudeckoe o0yuyeHue 2
HOMCHKIATYpa IlosiBneHMe n pa3BUTHE OpraHUYECKON XUMUHU Kak Hayku. [Ipenmer oprannueckoit xumun. Mecto u
OPraHNHCCKIX 3HAYEHHE OPTAHUUYECKON XUMUHU B CHCTEME €CTECTBEHHBIX HaYK.
BCIICCTB XHWMHYECKOE CTPOEHUE KaK IMOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH.
OcCHOBHbIE TOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHHUsl opraHuueckux coeauHeHuit A.M. bytneposa.
VYriuepoaHslii CKENET OpPraHu4eCKOM MOJIEKYJIbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpoeHUs MOJieKyJ1. 3oMepus u u3oMepsl. 2
[Tonatue o ¢ynxauoHaneHo rpynmne. Paaukan. IlpuHiunsl kiaccupuKanuyd — OpraHUYECKUX
coequHeHU. MexayHapoaHas HOMEHKJIATypa W IPUHLUUIBL HOMEHKJIATYPbl  OPraHUYECKUX
coeaunenuil. IlonsTe 00 a3oTcoiepX aluX COEAMHEHUSX, OUOJOTMYECKH AaKTHBHBIX BEIECTBAaX
(yrieBomax, »xupax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COEIWHEHUsX (MOHOMEp, IOIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTnyeckue 3aHATUS 2
HomeHknatypa OpraHMYeCKHUX COEIMHEHUH OTAEIbHBIX KJIACCOB (HACBILICHHBIE, HEHACBILICHHBIE U
apoMaTHYeCKHE YTJIEBOJOPO/IbI, COUPTHI, (DEHOJIbI, aJIbJErH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BEUIECTB OTICIIBHBIX 5
KJIACCOB, HCIIOJIb3YsS WX HAa3BaHUS IO CHUCTEMAaTHYECKONW M TpPUBUAIBHOW HOMEHKJIAType (PTUJIEH,
alleTWIEH, TJIMIEepuH, (eHod, (opMaibAeru], YKCyCHas KHCIOTa, TTUIMH). Pacdersl mpocreifmeit
(bopMyIIbI OPraHNYecKOi MOJIEKYJIbI, UICXO/SI U3 3JIEMEHTHOT 0 cocTaBa (B %)
Tema 4.2. OcHoBHOeE coaep:kaHne 12 OK 01
CaoiicTBa OK 02
TeopeTnueckoe o0yyeHue 6

19




OpPraHN4YeCKUX
COEIMHEHUN

OU3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KjaccoB (0COOEHHOCTH
KJIacCU(UKaLMU 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOIMUYECKUH psal ¥ o0mas ¢popmyiia; U30MepHus;
(u3HYECKrEe CBOMCTBA; XUMUYECKHIE CBOMCTBA; CIIOCOOBI MOTYUYCHHS):

— TpeAeNbHBbIE YIVIEBOAOPO/bl (aJKaHbl M LMKIOAJNKaHbl). ['opeHne MeTaHa KakK OJUH W3 OCHOBHBIX
MCTOYHHKOB TeIJIa B IPOMBILIIIEHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKIECHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempenesibHble (IKEHbl, AJIKUHBl W aJKaJUEeHbl) M apoMaTHYecKue yrieBoaopoisl. ['opeHue
alleTWJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUNIAMEHU JJIsl CBAPKU M PE3KH METAJNIOB

— KUCJIOPOCOEpIKAIINE COSTUHEHHSI (CITUPTHI U (PEHOITBI, KAPOOHOBBIC KUCIOTHI U A(DUPBI, alTbICTUIBI
U KETOHBI, >KHPBI, YIIeBOJbl). [IpakTHdyeckoe NPUMEHEHHE ATHJICHIJUKOJSA, TIHICpUHA, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAa, YKCYCHOH KHCIOTHL. MpUla Kak COJM  BBICIINX
KapOOHOBBIX KHCIIOT. MOIOIIHME CBOWCTBA MbLJIa

— a30TcoJeprKallue COelMHEHUs (aMHMHBI M aMHHOKMCIOTHI, Oenku). BbicokomosekyispHbie
COEJMHEHUs (CMHTETHYEeCKHE M OMOJIOTMYECKU-aKTHBHbIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[TonmmMepu3sanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MCIOIb30BaHUS.

I'eneTnyeckas CBA3b MEXAY KIaCCaMU OPraHUYECKUX COETUHEHNN

HpaKTuqecmle 3aHATUA

CBoiicTBa OpraHMYECKHX COEJAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAs U MEXIyHapOAHAs
HOMEHKJIaTypa, XUMHUECKUE CBOMCTBA, CLIOCOOBI MOJMYUYEeHU): TpeAebHbIe (AIKaHbl U LUKIOAIKAHBbI),
HenpeJenbHble (aJKEHbI, aJTKUHBI U aJIKaJIuE€Hbl) U apOMaTHYECKUE YTIIEBOJOPO/Ibl, CIUPTHI U (PEHOIMHI,
KapOOHOBbIE ~ KHCIOTBI U 3(QUpPbI, aTbAETHIbl MU  KETOHbl, AaMHHbI M  AMHUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsS. 3aJaHusl Ha COCTaBJIEHHWE YpPAaBHEHUN XHMHMUYECKHUX DPEaAKIHil C
y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUs

CocraBneHue cxeM peakuud (B TOM 4YHCIE€ IO MPEIJIOKEHHBIM LENOoYKaM IpeBpalleHUi),
XapaKTepU3yIOIUX XMMUYECKHE CBONCTBA OPraHUYECKUX COEIMHEHHUH OTAEIbHBIX KJIACCOB, CHOCOOBI
UX TONy4YeHHs] M Ha3BaHUE OPraHWYeCKUX COEJAMHEHUH N0 TPUBUAIBHOM WIM MEXIyHapOAHON
crucTeMaTHYeCKol HOMEHKIIaType.
Pemenune npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUM OT/AEIbHBIX KIacCOB

OK 04
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JlabopaTopnasi pa6ora

Jlaboparopnas padota “IIpeBpaiieHuss OpraHU4eCKUX BEIIECTB NPU HarpeBaHUU'.
[Tonyuenue sTHIIEHA U U3yYEHHE €r0 CBOMCTB. MOAeIMpOBaHUe MOJIEKYJI U XUMUYECKHUX ITPEBPAILCHUI
Ha IIpUMeEpe dTaHa, TUIICHA, alleTUIIEHA U JIp.

Tema 4.3. OcHoBHOE coJep:kaHne OK 01
Wnentudukarms OK 02
OPTraHUYECKHUX TeOpeTquCKoe Oﬁy'leHI/Ie OK 04
BELIECTB, UX
3HAYCHME W buooprannueckue coenuHenus. Ilpumenenne u Ouonormueckass posib yrieBoaoB. OKucIeHHE
NpUMEHEHHE B YIJIEBOJIOB — MCTOYHHUK OHHEPruM KUBBIX oOpraHu3MoB. OOnacTh NpUMEHEHUS aMUHOKHUCIOT.
6LITOBOM 1 [IpeBpamienust OenkoB muuM B opraHusme. buonormueckue QyHkuum OenkoB. buonornueckue
NPOM3BO/ICTBEHHOI GbyHKIUY KUpoB. Posb opraHnueckoil XMMHUY B PellIeHUH NpoOJeM MUILEeBOi 0e301acHOCTH
JICATEIBHOCTH Ponp opranuuyeckoid XMMHHM B pEIIEHHH NpOOJIeM HHEPreTHUecKOor Oe30MacHOCTH, B Pa3BUTHUU
HeqoBeka MEIULMHBI, CO3/IaHUM HOBBIX MaTEpUaIOB, HOBBIX HMCTOUHMKOB YHEPIUU (aJIbTepHATUBHbIE UCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIBHBIX KJIaCCOB
(yrneBoaopo/sl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IMPOU3BOAHBIE, AIBJETUABI U Jp.), CMBICI
II0Ka3aTes MPeAesIbHO TOMYCTUMON KOHLIEHTpaLuu
JlabopaTopHble 3aHATHSA
JlaGopatopHnas pabota: “UaeHTuduKanust OpraHn4eckux COeTUHEHUH OTIENbHBIX KJIacCOB”
W nenTudukaiys opraHMuecKuX COeANHEHHI OT/AEIbHBIX KJIACCOB (Ha MpUMEpE ajbJIeru0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, O€IKOB M T.I.) C MCIOJB30BaHUEM HX (PU3MKO-XMMUYECKUX CBONCTB H
XapaKTepHBbIX KAuyeCTBEHHbIX peakuui. JleHarypauus Oeika NHpu HarpeBaHuu. LIBeTHbIe peakuuu
OenkoB. BO3HMKHOBEHME aHAJINTHYECKOTO CHUTHANAa C TOYKM 3PEHUS XUMMUYECKHX IMPOLECCOB IpHU
MIPOTEKaHUN KaUeCTBEHHOHN peakIuy, MO3BOJSIONICH NACHTU(PHUIIMPOBATE MPEATIOKECHHbIE OPraHUYECKHE
BELIECTBA
KonTponbnas C .
pabora 3 TPYKTypa U CBOMCTBAa OPIraHUYECKUX BEIIECTB
Paspea S. Kunernyeckue 1 TepMOIHHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHNS XUMHUYECKUX peaKnuii
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CkopocTb OcHoBHOE coaep:kaHne OK 01
XUMHYECKUX OK 02
peakuu. TeopeTnueckoe 00yuenue
XUMHUYECKOE
paBHOBECHE CKopocTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3iNYHbIX (PAKTOPOB: MPUPOJIBI pearnpylouux BewleCTs,
KOHIEHTPAllU pEearupyromyux BELIECTB, TEMIEPATypbl U IUIOMAAM PEAKIMOHHON IOBEPXHOCTH.
TemnnoBbie 3 PEKTH XUMHUESCKUX pEaKIMi. DK30- U SHAOTCPMUUYECKHE, PEAKIIHH.
OOpatuMocTh peaknuid. XUMHUYECKOE€ paBHOBECHE M €ro CMELICHHE O] JeHCTBHEM pPa3ITUYHBIX
(bakTOpoB (KOHILEHTPALIMs PEareHTOB WU MPOIYyKTOB PEaKkIiH, AaBJI€HUE, TEMIIEpaTypa) UIsl CO3AaHUS
ONTUMAJIbHBIX YCIOBUM IIPOTEKaHUsI XUMUYEeCKUX npoueccoB. IIpunnumn Jle [laTense
IIpakTHYeckue 3aHATHS OK 01
OK 02
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHanu3 (PaKTOpPOB, BIUSIOUIMX HA W3MEHEHUE
CKOPOCTH XMMHUYECKON PEaKify, B T.4U. C MO3UIMHA 3KOJOTMUYECKH EIeCO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOM I€ATEIILHOCTHU B LEJSAX COXPAHEHUS CBOETO 3/I0POBbs M OKPYXKAIOLIEH TPUPOJHOMN Cpebl.
PemeHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHnuna Jle-Illarense it
HAXOXJ/ICHUs HalNpaBlIE€HUS CMEIIEHUS PpABHOBECHS XUMHYECKOW peaklMu U aHaiau3 (akTopoB,
BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Paspnea 6. PactBopsI
Tema 6.1. OcHoBHOe coep:xaHue OK 01
[TonsTe o OK 02
pacTBOpax Teoperuueckoe o0yuenue OK 07
PactBopenne kak ¢u3nko-xuMmudeckuil mpomecc. PactBopel. CrocoObI MPHUTOTOBICHHUS PAcCTBOPOB.
PactBopuMocTs. MaccoBasgs 101 pacTBOpeHHOro BemiecTtBa. (CMBICH MOKa3aTenas MpPEeAesbHO
JOIyCTUMOMN KOHIIEHTPALMH U €r0 UCII0JIb30BaHUE B OLIEHKE IKOJIOIMUYECKO 0€3011aCHOCTH.
[IpaBuia SKONOrMYECKU 1e1eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOH AESITENBHOCTH B LIEJSAX
COXPAHEHUSI CBOETrO 3JI0POBb U OKPYKAIOWIEH MPUPOJHOU CPEbl; OMACHOCTh BO3JCHUCTBUS HA KUBbBIC
OpraHu3Mbl ONPE/IETICHHBIX BEILIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPBI, UCIIOJIb3yEeMbIe B OBITOBOM U
IIPOU3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coaep:xaHue OK 01
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Uccnenosanne JlaGopaTopHbie 3ansTHS 2 OK 02
CBOMCTB pacTBOPOB OK 04

Jlaboparopuas pabota «IIpuroroBieHne pacTBOPOBY.

[IpuroTtoBneHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpaUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU )

BOIIPOCaMU) U OTIpeieNIEHUE CPeibl BOJAHBIX PACTBOPOB.

Pewrenne 3aay Ha MpUrOTOBIIEHNE PACTBOPOB
IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lepKaHue (Co/iepKaHue TPUKJ/IATHOT0 MOIYJIsI)
Pa3zgen 7. Xumusi B ObITY M IPOU3BOICTBEHHOM /1eITeIbHOCTH YeJIOBeKa 6 OK 01

OK 02

Xumusi B OBITY U |OcHOBHOE cojlepKaHue 6 OK 04
MIPOU3BOJICTBEHHOMN OK 07
JIESTEbHOCTH TeopeTnueckoe o0yyeHue 2
YeJI0BEeKa

Hogeiimme 10CTHKEHNST XUMUYECKONW HAyKH M XUMUYECKOH TexHoJoruu. Posb Xxumun B o0ecrieueHuu

AKOJIOTUYECKOM, SHEPTETUUECKON M THUIIIEBON 0€30MacHOCTH, pa3BUTHH MeIUIIUHBI. [IpaBuia moucka u )

aHallM3a XUMHYECKOW WHQPOpPMAIMM W3 pPa3IUYHbIX HCTOYHUKOB (HaydHas U Y4eOHO-HAy4HAs

JuTEpaTypa, CpelicTBa MaccoBoi nHpopmanuu, cetb UHTepHET)

IIpakTHyeckne 3aHATUS

[Touck ¥ aHanM3 KEMCOB O MPUMEHEHUM XMMHMUYECKUX BEIECTB U TEXHOJOTHM C ydeToM Oyayiiei

npodeccHoHaNbHOM  NEATEeIbHOCTH MO  TeMaM:  Ba)KHEWIIHWE  CTPOMTENbHBIE  MaTepHallbl,

KOHCTPYKLIMOHHBIE ~MaTepualbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaibl i 3JIEKTPOHUKH, 4

HaHOMaTepHuasbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHMKM DSHEPrUM, OPraHUYECKHME U MUHEpaJIbHbIC

YI0OpEeHUs, JICKAPCTBEHHBIC BEIECTBA, OBITOBAST XHMHSI.

3amura: [IpencraBienne pe3yabTaToB pelIeHUs KeicoB B (opMe MUHH-OKIIA/Ia C IPEe3eHTalueH

IIpomexyTouHas aTTecTanus N0 AUCHUILINHE (KOMILIEKCHBIH An( depeHUMPOBAHHBII 3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
TV CHUATIINHBI

3.1. TpeOoBaHNA K MUHMMAJIBHOMY MaTEePHAJIbHO-TEXHUYECKOMY
o0ecre4YeHn 1o

Jlns peanuzauuy OporpamMMbl AUCHUILIAHBL JOJKHBI OBITh MPEAyCMOTPEHBI
CJIEIYIOIME CIIEIUATbHbIC TOMEIICHUS: YUeOHbIN KAOMHET XUMHUH.

OGopynoBanne y4eOHOro KaOuHera (HAIJISAAHbIE TOCOOUsI): HAOOPHI
[IAPOCTEP’KHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIU KPUCTAIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTHIX M CJIOKHBIX BEIIECTB M/WIM KOJUJIEKIIUU MOJTUMEPOB; KOJIJIEKIIHS
TOPHBIX MOPOJ W MHUHEpaioB, Tadnuia MenzeneeBa, yueOHbie (QrIbMbI, 1TU(POBBIC
o0pa3oBaTeNbHbIE PECYPCHI.

Texnnueckue cpeacrBa  oOy4YeHHMsi: KOMIIBIOTED C  YCTpoWCTBamMu
BOCIIPOM3BEACHUS  3ByKa, [MPUHTEpP, MYJIbTUMEIUA-IPOEKTOP C  DKPAHOM,
MYJIbTUMEIUIHAS I0CKA, YKa3Ka-IPe3eHTep sl MPEe3eHTALUM.

OoOopynoBanue Jjadoparopuu M padoYMx MecT JadOpaTOpMM: MEH3YPKHU,
MUTMETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, TPEAMETHBIE U MOKPOBHbBIC
CTEKJIa, TJIAHIIETHI IS KalelbHbIX peakiuil, puibrpoBanbHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, pPE3UHOBbIE TNPOOKU, (oHapuKHU, HAOOp PEaKTHUBOB,
CTEKJISIHHBIC TaJIOUKH, IITATUBBI MJii TPOOUPOK; MEpPHbIE IMJIMHJIPBI, BOPOHKH
CTEKJISIHHbIE, BOPOHKHM JenuTenbHble IuiauHapuueckue (50-100 wmui), crynmku c
MecTUKoM, (appopoBble YallK{, MHUHIETH, (QUIBTPHI OyMa)KHbIE, BarTa, Mapis,
YacoBbI€ CTEKJIA, BJEKTPOIUIUTKH, JIaDOpaTOPHbIE IUTATUBbI, CIHUPTOBBIE TOPENKH,
CIIUYKH, TIPUOOp AJIsI TOJY4YeHHs ra3oB (WU MpOOUpKAa C ra300TBOJHOU TPYOKOIA),
JepKaTenau sl MPOOUPOK, CKISTHKU JJI XpaHEHUsS PEaKkTHUBOB, pa3lAaTOYHbIC JOTKH;
xumuueckue crakansl (50, 100 u 200 mun); mmaTeny; MTUHLIETHI, TUTEIbHBIC UG
CEeKYHJIOMEpHI (TaliMephl), MepHbIe poOupku (Ha 10—20 mi1) 1 MepHBIe KOJIOBI (25, 50,
100 u 200 mi), BoasiHas O6aHs (MJIM TEPMOCTAT), CTEKJISHHBIC MAaJOYKH; KOHMUYECKHE
KoJIObI Ju1st TuTpoBanus (50 u 100 mut); MHAUKATOPHBIE MOJOCKU AJis onpenesienus: pH
U CTaHAApTHAs MHAMKATOPHAs IIKajla; YHUBEPCAIbHBIM MHANKATOP; numneTky Ha 1, 10,
50 mn (umm posatopel Ha 1, 5 u 10 mu1), OrOpeTKU AJi1 TUTPOBAHUS, MEAUIMHCKUE
mmnpunbl Ha 100-150 M, naGopaTopHble W/WAM aHAIWTUYECKHE Bechl, pH-meTpsl,
CYIIMJIBHBIN mIKad, U Jp. 1abopaTopHOE 000pyAOBaHUE.

3.2. UndopMannoHHoe o0ecniedeHUue peaju3anuu NporpaMmbl

1. Jna peanusauuum nOporpamMmbl  OMOIMOTEUHBIA (OHA KOJUIEIKAa HMEET
NeYaTHbIE W/WIM BJIEKTPOHHBbIE OOpa3oBaTelbHble W MH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JUIsl UCIONb30BaHUA B 00pa30BaTEIbHOM IPOIECCE, HE cTapiie 5
JIET C MOMEHTA U3/IaHMUS.
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2. PekoMmeHyemMble TIeHaTHbIE U3IaHUS [0 peaau3aiuu 001eo0pa3oBaTeIbHOM
JTUCITUIUTMHBI TIPEACTABICHBI B METOJWYECKHX PEKOMCHIAIMAX IO OpTraHU3allud
oOy4eHwUs.

4. KOHTPOJIb 1 OHEHKA PE3YJBbBTATOB OCBOEHHUSA
OBIIEOBEPA3OBATEJABHOM JUCIHUILIUHBI

KOHTpOHB " OLCHKA PC3YJIbTAaTOB 06y‘-IeHI/I$I OCYHICCTBIIACTCA IPCIIOAAaBaATCICM

B Ipollecce MPOBEACHUS MPAKTUYECKUX 3aHATUM ¢ J1abopaTOpHBIX PadoT,
TECTUPOBAHUS, a TAKXKE BBIMOJHEHUSI OOYUYaONIUMUCS WHJUBUIAYAIbHBIX 3aJlaHUM,
POEKTOB, HcclieqoBaHUN. Pe3ynbraThl oOydeHHs] ONpeNensioT, YTO OOydarolHecs
NOJDKHBI 3HAaTh, I[OHMMaTb W J€MOHCTPUPOBATh [0 3aBEPIICHUM H3YUYEHUS
JUCUUTUIUHBL.

st popMupoBaHuUs, KOHTPOJS W OICHKHA pPE3yJbTaTOB OCBOCHUS Y4EOHOMH
JUCIUIUIMHBL UCIIOJB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPHUSITUN, MPEICTABISIONIAS
c000i KOMIUIEKC YYEOHBIX MEPOIPHUATHIM, COTIaCOBAHHBIX C pe3yJibTaTaMU 00yUEeHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHble pe3yabTaThl 10

mucuumuinae) u GI'OC CIIO.

THNbI OIIEHOYHBIX

Ne .
MepOnpUATHIH

OK/IK | Monyas/Pazaen/Tema | Pesyabrar o0y4eHust

I | OcHoBHOe conepxxaHue

1 DopMyJINPOBATL
Pa3gen 1. OcHOBBI pMyJHp
0a30BbIe MOHATHA U

CTPOCHUA BEIIECTBA
3aKOHbI XMMHH

1.1

OK 01 CrpoeHue aToMOB
XUMHYECKUX IEMEHTOB
Y TIPUPOIa XUMHUECKOMN

CBA3U

CocTaBisATh XUMUYECKHE
bopMyIIbl COeAMHEHUI B
COOTBETCTBUU CO
CTENEHbIO OKHUCIICHUS
XUMHYECKHX 3JIEMEHTOB,
UCXOJs U3 BAJIGHTHOCTU U
AJIEKTPOOTPHULIATEIHHOCTH

1. Tect «CtpoeHne aToMOB
XHUMHUYECKHX DJIEMEHTOB U
MpUpOAa XUMUYECKOU CBSIZH.

2. 3aga4yy Ha COCTaBJIICHUE
XUMUYECKUX (POpMYIT
JIBYXaTOMHBIX COEIMHEHUIA
(oxcuaoB, cynb(GUI0B, THAPUIIOB
U T.IL).

3. 3agaHus Ha HUCIOJIB30BAHUE
XUMHUYECKOM CUMBOJIMKH B
Ha3BaHUM COSINMHEHUM MO
HOMEHKJIATyPE MEXKTyHAPOIHOTO
COI03a TEOPETUUECKOU U
MPUKJIAAHON XUMHUH U
TPUBHUAJIBLHBIX HA3BAHUU ISl
COCTaBJICHUS XUMHUYECKHX
(dhopMyJ IByXaTOMHBIX
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OK/TIK

Monayas/Pa3znen/Tema

Pe3yabTar 00y4yenust

THunsbl oeHOYHBIX
MeponpUATHH

COCIMHCHHH (OKCHUIOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHNH OTAEIBbHBIX KJIIACCOB

1.2

OK 01
OK 02

Ilepuoanueckuii 3aKOH U
tabmna J[. 1.
Menneneesa

XapakTepus3oBarhb
XUMHUYCCKHE DJIEMCHTEI B
COOTBETCTBHUM C UX
IIOJIOKCHHUEM B
MEPUOUYECKON CUCTEME
XHUMHYECKHX 3JIEMCHTOB
JI.1. MenaeneeBa

1. Tect «MeTtanaeckue /
HeMeTaJlJIMueCKHe CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K AJICKTPOHY
XHAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX JIECKTPOHHBIM
CTPOEHUEM U TMOJO0KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYeCKUX djiemenToB ..
MeunneneeBay.

2. [IpakTyeckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOANUYECKUM
N3MEHEHHEM CBOMCTB
XAMHAYECKHUX DJIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBUH C
nosnoxxkenueM Ileproanueckoi
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHbIC
TEOPETHUYECKUE 3a/IaHUs Ha
XapaKTEPHU3aALUI0 XUMUYECKUX
3JEMEHTOB: « MeTalmnueckue /
HeMeTaJlJIMueCKHe CBOMCTBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
[IEPUOUYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

Paznen 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKUX pPeaKIui

KonTpoasnas padora
«CTpoeHue BeliecTBa u
XHMHYeCKHe peakum)
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THunbl OLeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yenust .
MeponpHuATHIA
2.1 | OK 01 Tunel XUMHUYECKUX CocTaBisiTh peakiuu 1. 3agaum Ha cocTaBICHUE
OK 04 |peakunii COCIVHEHUS, PA3JIOKEHHUS, | yPABHEHUN PEAKLIUMN:
oOMeHa, 3aMeIleHus, — COEe/IMHEHM S, 3aMeIICHuS,
OKHCIIUTENEHO- pasnoxeHusi, 0OMeHa;
BOCCTQHOBHTEIIbHBIE — OKUCITUTENIBHO-
peakuuu BOCCTAHOBUTEIJIbHBIX PEAKLIUH C
UCTIOJIb30BAHUEM METO/Ia
ANIEKTPOHHOTO OanaHca.
2. 3aa4uM Ha pacyEeT Macchl
BELIECTBA UM 00bEMaA
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCe UM 00BEMY
OJIHOTO U3 YYacTBYIOIIUX B
peakLyy BEIIECTB; PACUETHI
Macchl (00bEMa, KOIHUeCcTBa
BELIECTBA) MPOyKTOB PEAKIIUH,
€CJIM OJTHO U3 BEILIECTB UMEET
npumecu
22 DNEKTPOIUTHYECKAS CocTaBnATh ypaBHEHUS 1. 3amanus Ha cocTaBieHNE
JVICCOIMALINS M MOHHBINA |XUMHYECKHX PEeaKIuU MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH HMOHHOT0 OOMEHa C peaxkuuii ¢ yaacTueM KHUCIIOT,
y4acTHEM OCHOBAHHH U COJIEH,
HEOPraHMYECKUX BELIECTB |yCTAHOBJIEHUE U3MEHEHMUS
KHUCJIIOTHOCTH CPEJIbl
2. JIaboparopnas pabota "Tumsl
XUMUYECKHUX pPeaKiuii”
3 Pa3nea 3. Ctpoenue n |HccaenoBathb crpoenue u (KonTpoabHas padora

CBOMCTBA
HEOPraHUuYeCcKHX
BelIeCTB

CBOMCTBa
HEOPraHUu4YeCKUuX
BelleCTB

«CBOliCTBa HEOPraHNYeCKHX
BeleCTB
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yuenust

THunbI OLIEHOYHBIX
MeponpUATHH

3.1

OK 01
IK..

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTraHUYECKUX
BEILIECTB

Knaccudunuponatsb
HEOPraHUYECKUe
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tecr «<Homenknatypa u
Ha3BaHME HEOPraHMYECKHUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYIIBI HITH
COCTABJICHUE XUMHUYECKOU
(GbopMyJIbI UCXO/SI U3 Ha3BaHUS
BEILIECTBA 10 MEKTyHAPOIHOMN
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agaum Ha pacyeT MacCOBOM
1071 (Macchl) XUMUYECKOTO
3eMeHTa (COeTMHEHNs) B
MOJIEKYJI€ (CMECH).

3. IlpakTrdeckue 3aaHus 1o
KJaccu(UKanum, HOMEHKIIAType ’
XUMUYECKUM (popmysiam
HEOpPraHMYECKUX BEILEeCTB
Pa3IMYHBIX KIACCOB.

4. IlpakTyeckue 3a1aHus Ha
ONpEeCIICHUE XUMUYECKOMN
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BUJa XUMUYECKOM
CBSI3M U THUIAa KPUCTAJUITMYECKOM
peleTKu
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OK 01
OK 02
[K...

DU3NKO-XUMHYSCKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIESCTB

YcranaBnmBaTh
3aBHUCHUMOCTb (PU3UKO-
XUMHYECKUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYJI, a TAaK)Ke TUIa
KPUCTAJTTNYECKON
peleTKu

1. Tect «Ocobennoctu
XUMHUYECKUX CBONCTB OKCH/IOB,
KHCJIOT, OCHOBAaHUM, aM()OTEPHBIX
TUIPOKCHUJIOB U COTIEH».

2. 3amaHus Ha COCTaBIICHUE
YPaBHEHUN XUMHYECKUX PEAKIUI
C Y4aCTHEM TIPOCTHIX B CIIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METaJJIOB, HEMETAIIJIOB U
aM(pOTEpPHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM()OTEPHBIX
TUAPOKCHUJIOB, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI OJTYYEHUSI.
3. IIpakTHKO-OpHEHTUPOBAHHbBIE
TEOpeTUYECKHe 3a/1aHUs Ha
CBOICTBA U MOTyYeHUE
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THunbl OLeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yenust .
MepONpPUSITHIA
HEOPraHMYECKUX BEIIECTB
33 | OKO01 Unentuduxanms Hccnenosats 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHuueckux KAaueCTBEHHBIC PEAKIUM  [3aJaHMs 10 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEILECTB |XUMUYECKUX PEAKLIMK C y4aCTUEM
HEOpPraHMYECKUX BEILECTB,
MCIOJIb3YEMBIX JJISl UX
UICHTH(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentuduxamnms
HEOPraHUYECKHUX BEIIECTB”
4 Pa3nea 4. Ctpoenue n |HccaenoBats crpoenue u [ KonTpoabHas padora
cBOliCTBa cBoiicTBa oprannveckux |«CTpoeHune u cBoiicTBa
OpPraHM4ecKux BellecTB OpPraHM4YecKHX BelecTB»
BellecTB
4.1 | OKO01 Knaccudukanus, Knaccudumnuposats 1. 3aganus Ha coCTaBJIEHUE
[IK... CTPOEHHE U OpraHMYECKHE BEILIECTBA B [HA3BaHUN OPTraHUUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHM IO TPUBUATBHOU WIIN
OpPraHMYECKUX BEUIECTB |CTPOCHUEM MEXTyHapOJHOM
CUCTEMAaTUYECKOM HOMEHKJIAType.
2. 3ajaHus Ha COCTABIICHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (OpPMYIT
OpPraHUYECKHX BEILECTB
OTJIEJIbHBIX KJIACCOB.
3. 3ajaum Ha omnpeeseHne
npocTenmien GopmMyJibl
OpPraHUYECKOI MOJIEKYJIbI, HICXO/1S
13 3JIEMEHTHOTO cocTaBa (B %)
42 | OK 01 CBoiicTBa OpraHuYecKHX | Y cTaHaBIMBaTh 1. 3agaHusi Ha cOCTaBICHHE
OK 02 |coenuHeHuit 3aBUCUMOCTH (PH3UKO- YPaBHEHUI XMMUUECKHUX PEaKLU
OK 04 XUMUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
[K... OpraHMYECKUX BEUIECTB OT |BEIIECTB HA OCHOBAHUU MX

CTPOCHUS MOJICKYJI

COCTaBa M CTPOCHHUA.
2. 3amaHus Ha COCTaBIICHUE
YPAaBHEHU XUMUYECKHX PEAKLIHM,
WJUTFOCTPUPYIOIINX XUMHUECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEAKIUN U
TEHETUYECKOH CBSI3U
OpraHUYEeCKUX BEUIECTB Pa3HbIX

29




THunsbl oeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yenust .
MepOonpUATHH
KJIaCCOB.
3. PacueTHble 3a7auu 1o
YPaBHEHMSM pPEaKIMA ¢ yuacTHEM
OpPraHUYECKUX BEILECTB.
4. JlaGopatopHas pabota
“IIpeBparieHust OpraHu4eCcKUX
BELIECTB IIPU HarpeBaHUU"
43 | OK 01 Wnentudukanms Hccnenosats 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHMueckux BEUIECTB, |KAUECTBEHHBIC PEAKIIMN  |3aJaHMs 110 COCTABICHUIO
OK 04 UX 3HAYCHUE U OpraHNYECKHUX XUMHUYECKHUX PEAKIIUN C y4aCTHEM
[K... IPUMEHEHNE B OBITOBON |COEIMHEHUI OTIENbHBIX  |OPraHUYECKUX BEIIECTB, B T.4.
U NIPOU3BOJCTBEHHON KJIaCCOB UCTIOJb3YEMBIX JUI UX
NEeSITEbHOCTH YeJIOBEKa UACHTU(PHUKALMU B OBITY U
IIPOMBILUIEHHOCTH.
2.JIaGopatopHnas pabora:
“Unentudukarysi OpraHnIecKux
COEIMHEHUH OTJEJIbHBIX KJIaCCOB”™
5 Paspea S. XapakrepuszoBarb
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMoAuHAMHYecKUe |(GaKTOpOB Ha
3aKOHOMEPHOCTH PaBHOBecHe H CKOPOCTh
NPOTeKAHUS XMMHYECKHX peaKIuii
XHMHMYECKHX pearkuuii
5 |OKO01 CKOpOCTh XMMHUYECKHUX | XapaKTepu30BaTh IIpakTKO-OpUEHTUPOBAHHbIE
OK 02 |peakuuil. XumMuueckoe |BIMSHUE KOHLEHTPALUU |TEOPETUUYECKUE 3aJaHUsI Ha
IIK... paBHOBECHE pearupyromux BemecTB U |aHaInu3 (GaKTOPOB, BIMSIONIUX HA
TEMIIEPATYpPbI HA CKOPOCTh U3MEHEHUE CKOPOCTH XUMHUYECKOM
XUMHUYECKHX PeaKIHii peakuuu. [IpakTuko-
XapakTepH30BaTh OpPUEHTUPOBAHHbBIC 33JaHUS HA
BJIMSIHUE U3MEHEHUS IIpUMEHEHNE nIpuHLumna Jle-
KOHIIeHTpauuu BemecTs, |lllarense 11 HaxoXIeHUS
peaxkLuu cpeasl U HalpaBJICHUs CMELCHUS
TEMIIEpPATypbl Ha paBHOBECHS] XUMUYECKOM peakiuu
CMEIlIEHHE XUMHYECKOTO | aHaJUu3 (PaKTOPOB, BIHSIOLIIX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHUS
6 HccaenoBath HCTUHHBIE

Pa3nea 6. PacTtBopsi

PaAcTBOPBHI € 32JAHHBIMHU
XapaKTepUCTHKAMH
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THunbl OLeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yenust .
MepOonpUATHH
6.1 [ OK 01 [TonsiTue o pactBopax  |Paznuyars HCTUHHBIE 1. 3agaun HA IPUTOTOBJICHUE
OK 02 pacTBOpEI pacTBOpOB.
IIK 2. IlpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOU U
IIPOU3BOJCTBEHHOMN JEATEIBHOCTH
4eJI0BeKa
6.2 | OKO01 HccnenoBanue cBoiicts |MccnenoBath Gpusmko- JlaGopatopHas pabota
OK 04 |pacTBOpOB XUMUYECKUE CBOMCTBA “IIpuroroBieHue pacCTBOPOB”
IIK HCTUHHBIX pacCTBOPOB

II | IIpodeccnonanbHO-OPHEHTHPOBAHHOE COiePKAHHUeE (Coep:KaHNe IPUKIATHOTO MOKYJIS)

7 Pa3pen 7. OuenuBaTth nociaeAcTBH (3alUTa Keica (¢ yueToMm
Xumus B ObITY H ObITOBOW U Oyayieii npogeccnoHaNbHOM
MPOU3BO/ICTBEHHOM NMPOU3BO/ICTBEHHOM JesiITeJIbHOCTH)
NAesATeTbHOCTH NAeATeJbHOCTH YeJIOBeKa
yeJ0BeKA ¢ MO3MIINH

IKOJIOTHYEeCKOMI

0e30macHOCTH
OK 01 XuMmus B OBITY U OuenuBath nocienctsus |Ketic (c yuetom Oynymeit
OK 02 |npou3BOICTBEHHOMN OBITOBOI U npodeccHoHaTIBHOM
OK 04 |#esaTenbHOCTH YEJIOBEKA |IPOM3BOJICTBEHHOMN NESITEIbHOCTH)
OK 07 JIeSITEIbHOCTH uesioBeka ¢ | Bo3MoxHbIE TEMBI KEICOB:
IIK no3unuii akojoruueckoi |1. [orennenue kiumara u

0€e30I1acCHOCTH

BBICBOOOXK/IEHUE Ta30BBIX
THJIPaTOB CO JIHA OKeaHa.

2. Byaymue matepuasl Ui aBUa-
, MAIIIMHO- ¥ TPUOOPOCTPOCHHUSI.

3. HoBble maTepuasisl Ais
COJIHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX IPEnapaToB
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