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YTBEPKJIEHHOrO TpukazoM MunoOpHayku Poccuum ot 17.05.2012r. Ne 413 (c
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1. OBIAA XAPAKTEPUCTUKA WMPHOﬁ PABOYEM ITPOT PAMMBI
OBIIEOBPA30OBATE/IbBHOU TMCHUIVIMHBI «XUMUSD»

1.1. MecTo IMCUMILUIMHBI B CTPYKTYP€ OCHOBHOM NMPogecCHOHATBHOI
00pa3oBaTeJIbHOM POrPaMMbI
OOmeobpa3oBarenbHas JAUCHUIUIMHA  «XUMHUS» H3y4daercss Ha 0a30BOM YpOBHE B

00111e00pa30BaTEIbHOM IMKJIE YU€OHOTO IUIaHAa OCHOBHOHM Mpo(ecCHOHATbHONH 00pa3oBaTeNbHON U
SBIISICTCSA 0053aTENIbHONW YacThI0 00Ie00pa30BaTEILHOTO IUKIA 00pa30BaTENbHOM MPOTPaMMBbI B
coorBercTBUM ¢ PI'OC mpodeccun 15.01.05 Cpapuuk (pyyHOH M YaCTUYHO MEXAaHU3HPOBAHHOU
CBapKH (HAILJIABKH).

TpyaoeMKOCTh JUCIMIUTHHBI «XUMUs» Ha 0a30BOM YPOBHE COCTaBISET 72 yaca, U3 KOTOphIX 64 daca -
0a30BbIi1 MOMTY/b (6 pa3aenoB) U § YacoB - MPUKIIHOW MOy (1 pa3zen), BKIIOUYAIOMIUNA TPAKTUKO-
OpUEHTUpOBaHHOE cojepxkanue mnpodeccun 15.01.05 Cpapmuk (pydHOH ¥ YaCTHYHO
MEXaHU3UPOBAHHON CBAPKU (HAILJIABKH).

[TpuknaaHoil MOIYNb BKIIOYAET OOUH pasfen. Paznen 7 «Xumus B ObITY U MPOU3BOJICTBEHHOM
NeSITEIPHOCTH YEJIOBEKa» pealn3yeTcs Ha MaTrepuane KeWCcOB, CBA3aHHBIX C HSKOJIOTHYECKOH
0€30IaCHOCTBIO M OIIEHKOH IOCIIEACTBUI OBITOBOW M TPOHM3BOJCTBEHHOW NESITEIBHOCTH OyIylIen
PO EeCCHOHAIIBHON NEATEIbHOCTH O0YUarOIIHXCS.

[lepuon oOy4yeHHs U pacmpeesieHle Mo CEMECTpaM OIMPEeNICHbI C YIETOM JIOTUKU (POPMHUPOBAHUS
NPEIMETHBIX PE3YJIbTaTOB, OOMMX M MPO(ECCHOHATBHBIX KOMIETCHIINH, MEXKIPEIMETHBIX CBS3€H C
JPYTMMH JUCHUIUIMHAMHU 00111€00pa30BaTEIbHOIO U 001enpOo(eCCHOHAIBHOTO LUKIOB Y4eOHOTrO
wiana B cootBerctBuM ¢ ®I'OC mo mpodeccun 15.01.05 Cpapmmk (pydHOH W HYaCTHYHO
MEXaHU3UPOBAHHON CBAPKU (HAILJIABKH).

1.2. e/ 4 IUIaHUPYeMble Pe3y/IbTATHI OCBOCHHUS! TUCIMILTHHbI
1.2.1. leau v 3a1a4u AUCUUTJIMHBI
DOpMUPOBAHME Yy CTYIEHTOB MPEJCTABICHHSA O XMMHYECKOW COCTABIISFOIICH E€CTECTBEHHO-HAYYHOMU
KapTHHBI MHpa KaK OCHOBBI TPHUHATHS PEIICHHHA B >KU3HEHHBIX M TPOHM3BOJICTBEHHBIX CHTYAIIUSX,
OTBETCTBEHHOT'O TTOBE/ICHUSI B IPUPOIHOM CpE/IE.

3agauyu IMCHMILJINHDBI:

1) chopMupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMMHYIECKUX TIPOLECCOB U SBICHHI
B OKpYXKarolllel cpele, LEeIOCTHOW HaydyHOM KapTHHBI MHUPA, B3aUMOCBSA3M U B3aUMO3aBUCUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTH yMEHHS COCTAaBIATH (OPMYJIBI HEOPTaHMUECKHX M OPTAHUYECKHMX BENIECTB, YPABHEHHS
XUMHYECKHX pEaKUHi, OOBSACHATh MX CMBICH, HWHTEPIPETHUPOBATh pPE3yJIbTaThl XHMHYECKUX
DKCIIEPUMEHTOB,

3) C(bOpMI/IpOBaTI) HaBBIKK  IMPOBCACHUA HpOCTCfIIHHX XUMHYCCKUX OKCIICPHUMCECHTAJIBbHBIX
UCCIJIEIOBAaHUM ¢ cOOI0JIeHNEM IMpaBHJl 0e301acHOro oOpallleHusl ¢ BEIIECTBaMU U JIaOOpaTOPHBIM
00opyI0BaHUEM;

4) pa3BuUTh YMCHHUA HUCIOJIB30BATH I/IH(I)OpMaI_II/IIO XUMHUYCCKOI'0 XapakKTepa H3 Ppa3JInYHbIX
HCTOYHHUKOB,

5) C(bOpMI/IpOBaTB YMCHHA HNPOTHO3UPOBATH NOCICACTBUA CBOCH JIEATEILHOCTH M XHUMHUYECKHX
MMpUPOAHBIX, OBITOBBIX U MMPOU3BOJACTBCHHBIX ITPOLCCCOB;

6) cdopmMupoBaTh MOHMMAaHME 3HAYMMOCTH NOCTIDKEHHH XMMHUECKOM HAYKM M TE€XHONOTHH s
pa3BUTHS COLIMATILHON U MPOU3BOACTBEHHOM cep.



1.2.2. Ilnanupyemsbie pe3ysibTaThl OCBOEHHS 00111e00pazoBaTenbHON muciuiuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC CO0

MO03HABATEJbHBIMH JIE/iCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:
CaMOCTOSITENILHO (bopMyapoBaTh 51
aKTyaJIM3UpOBaTh MpPOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBaTh CYLIECTBEHHBIM MPHU3HAK WU
OCHOBAHMSI Ui CPAaBHEHUS, KJIACCUPUKAIMH U
00001IeHHS;

- ONpENeNsiTh IENU JESTeTbHOCTH,
napamMeTpbl U KPUTEPUU UX JIOCTUKECHUS;
- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPECYHSA B
paccMaTpUBaEMbIX SIBJICHUSX;

3aJ1aBaTh

Ko n I[lnanupyempblie pe3yabTaThl 0CBOECHHS AUCHUIIIHHbBI

HauMeHOBaHMe T >

dopMUpyeMbiIX Oo0mue JAucuunianHapHbie

KOMITeTeHIUIH

0KOL1. B yacTu TPpy10BOI0 BOCIIUTAHMS: BJIQJIETh CUCTEMOW XHMMHUYECKUX 3HAHHUH, KOTOpas  BKJIIOYAET:
Bri6upars - TOTOBHOCTh K TpPYAy, OCO3HAaHHE IIEHHOCTH |OCHOBOITOJIATAIONIME TOHATHS (XMUMHUYECKHH 3JIEMEHT, aToM, DJICKTPOHHAs
CHOCOOBI MacTepcTBa, TPyAOIto0ue; 00osouka atoma, 5-, p-, ¢!-3JEeKTpOHHBIE OPOUTAIIM ATOMOB, HOH, MOJICKYJIa,
pellleHns 3371a4  |[TOTOBHOCTh K AKTUBHOW  JIEATEIBHOCTH BJICHTHOCTD, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHCJCHUS, XHMHYECKas
npoecCHOHANTL | TEXHOJIOTMUYECKOM M COIIMAIbHOM HANPaBICHHOCTH, |CBS3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YIJICPOIHBINA CKEJIET,
HOH CHOCOOHOCTh ~ MHHMILIMMPOBATh, IUIAHUPOBATh U |(YHKIHMOHAJBHAS IPYIINa, paJuKall, H30MEpHsl, H30MePbl, TOMOJIOTHUECKUH P,
JICITCIILHOCTH CaMOCTOSITESTHHO BBIMOJTHSTH TAKYIO IS TEIBHOCTB; TOMOJIOTH, YIJIEBOAOPO/bI, KHUCIOPOJ- M a30TCOJIEPIKAINE COEAMHEHUS,
MPUMEHHUTEIBHO |- HHTEPEC K Pa3IMIHbIM chepaM MpodecCHOHATBHOM OMONOTMYECK AaKTHBHBIE BeIlecTBa (YIJI€BOJBI, XKHUPBL, OENKH), MOHOMED,
K Pa3IM4HbIM eI TENIbHOCTH, MOJIUMEDP, CTIPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJIIPDHBIE  COEIUHEHUA,
KOHTEKCTaM OBinajeHue  YHHUBEPCAJbHBIMH  Y4eOHBIMH KPUCTAUTMYECKAs PEIIeTKA, THIbI XUMHUYECKHUX PEaKIHid (OKHCIUTEIHHO-

BOCCTAaHOBHUTEJIBHBIC, K30-H dHIOTEPMHUUECKUE, PEaKIIMi HOHHOTO OOMeHa),
PacTBOP, JIEKTPOJIUTHBI, HEIIEKTPOJIUTHI, JIEKTPOIUTHIECKAs TUCCOLIMALINS,
OKHCJIMUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON PEAKIINU, XUMUYECKOE
PaBHOBECHE), TCOPUU U 3aKOHBI (TEOPHsI XUMUYECKOTO CTPOSHUSI OPTaHUYECKUX
BemiectB  A.M. bymiepoBa, TeopHs 3NEKTPOJMTHUYECKOM IMCCOLMALINHY,
nepuonuueckuid 3akoH JI.M. MeHneneeBa, 3aKOH COXpaHEHUS MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMHUH, (DaKTOJIOTUIECKHE CBEICHUS O
CBOICTBAX, COCTaBe, MOJYYCHUH U 0€30IaCHOM HCIIOJIb30BAHNU BaKHEHIIIHX
HEOPTaHWYECKUX W OPTraHWYECKUX BEIIECTB B OBITY M TMPAKTHUECKON
JIESITETbHOCTH YEJIOBEKA;

- YMETb BBISIBJIATH XapaKTEPHbIE MPU3HAKU U B3AUMOCBSI3b U3YUYEHHBIX MOHSATHUH,
MIPUMEHSATH COOTBETCTBYIOIIME MOHATHUS IIPU ONUCAHUU CTPOEHUSI U CBOMCTB

1 Yka3bpIBarOTCs IMYHOCTHBIC M MeTanpenMeTHblie pe3ynbTarhl n3 @I'OC CO0 (B mocneaneit pegakmmu ot 12.08.2022) B orrmaronsHOM Gopme, hopmupyembie
00111e00pa30BaTeNbHON TUCITUTUTMHON

2

I[I/ICI_II/IHJ'II/IHapHBIC (HpC,Z[MCTHLIe) PE3YyJIbTAaThl YKA3bIBAKOTCS B COOTBETCTBUU C METOIUKOM npernoaaBaHus JUCHUITIIMHBL




- BHOCUTbH KOPPEKTUBHI B JICSITEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YIbTATOB LEJSIM, OLIEHUBATh PUCKU
MOCJICACTBUI I€ATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILJICHUE [TPU PEILICHUU
YKU3HEHHBIX TIPOOIJIeM

6) 6a3oBbIe HCCIIET0BATEIHLCKUE IeHCTBHUS:

- BJIaJICTh HAaBbIKAMHU YUE€OHO-UCCIICA0BATEIBCKON U
npo0Jem;

- BBIABIITH TPUYUHHO-CIICACTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
PpElLIeHNS], HAXOIUTh aprYMEHTBI IS TOKA3aTeNTbCTBA
CBOMX YTBEP)KICHUM, 3aJaBaTb IapaMeTpbl U
KPUTEPHUU PEILICHHUS;

- AQHAJIU3UPOBATh IOJYYEHHBIE B XOJI€ PELICHMS
3a[laud  Pe3yJbTaThl, KPUTUYECKA OILIEHUBATh WX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh WU3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb MIEPEHOCUTH 3HAaHUS B IO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIaCTH JKU3HEICATEIbHOCTH,

- yYMETb HWHTErPUPOBaTh 3HAHHUS W3 pa3HBIX
MpEeAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE UJIEH, TIPEJUIararb OpUrMHAJIbHbIC
MOJAXO/bI U PEIICHHUS;

- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
ITO3HABATEIBHOW M COLMAIHOM MTPAKTUKE

HCOPTaHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpeBpameHm”I; BBISIBJISITH
B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MIOHATUSAMHU U MIPEACTABICHUSIMHU JPYTHX
CCTCCTBCHHOHAYYHLIX TPCAMCETOB;

YMETh  HCIIOJIb30BATh HAaWMEHOBAHUS XMMHUYECKUX  COEIMHEHUH
MEXITYHAPOJIHOIO COK03a TEOPETUUECKOMN U IMTPUKIIAJHOW XUMHUU U TPUBUAJIBHBIE
Ha3BaHUS BAKHEHMIIMX BELIECTB (ITWJICH, aleTWJIeH, MIMIEpPHH, (EHOI,
dopmanbaeru, yKCycHas KUCIOTa, TIUIMH, YTapHbIi ra3, yriaeKUCIbIi ras3,
aMMHUaK, raiieHasi U3BeCTh, HerallleHas U3BeCcTb, MUThEBAs COa U JPYTUXx),
COCTaBJIATH (bOPMy.HI)I HCOPraHNn4YCCKUX U OPraHnvdCCKUX BCIICCTB, YPABHCHUA
XUMHUYECKUX PEaKIUl, OOBSICHITh UX CMBICH; MOJITBEPKIATh XapaKTEPHbIE
XUMHYECKHE CBOMCTBA BCHICCTB COOTBCTCTBYIOIIMMU JSKCICPUMCHTAMU H
3aMUCsIMU YPABHEHUI XUMUUYECKUX PEaKIIMii;

- YMCTb YCTAaHABJIMBATb MPUHAMJIC)KHOCTh HM3YUCHHBIX HCOPraHMYCCKUX U
OpPraHWYECKUX BEILLECTB K ONPEICICHHBIM KJIacCaM U rPYIaM COCAUHEHUH,
XapaKTepu3oBaTb MX COCTaB U BayKHEHIITIEC CBOﬁCTBa; OIIPCACIIATE BUIBI
XUMHUYECKUX CBsI3el (KOBaJIEeHTHasl, MIOHHAsI, METAIITUNYECKasi, BOJOPOIHAs),
THUIIbI KPUCTAJUIMYCCKUX PCIICTOK BCIICCTB, KJIaCCI/I(i)I/IHI/IPOBaTI) XUMHNYECKUEC
peakiuy;

chopMUpOBaTh  MPEACTABICHHS: O XHUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUN
npupospl, B (OPMHUPOBAHMM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(G yHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOIUMOM [Tl pEIICHUS MTPAKTHIECKIX
3a]1a4 1 HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

- YMETb IPOBOJUTH PACUCTBI 110 XMUMHUYCCKHUM q)OpMYJ'IaM U YpaBHCHUAM
XAMUYECKHX pEaKIWid ¢ HCIONb30BaHHMEM  (U3WYECKUX  BEIHYUH,
XapaKTepHU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; HCHOIb30BAThH
CUCTEMHBIC XUMHWYCCKUEC 3HAHUA [JId TPUHATHA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

0KO02.
Hcnons3oBare
COBPEMEHHBIE

B 00s1acTH ICHHOCTH HAY4YHOT0 TIO3HAHMS:
c(pOpMUPOBAHHOCTb MHUPOBO33PEHHS,

COOTBCTCTBYIOLICTO COBpPCMCHHOMY YPOBHIO

- YMCTh IUTaHUPOBATH U BLITIOJIHATH XUMHYECKUM 9KCIICPUMCHT (HpCBpaH_ICHI/IH
OPraHN4YCCKUX BEUICCTB P HArPCBAHUH, ITOJTYYCHNEC STUIICHA U U3YYCHUEC CTO
CBOI>'ICTB, Ka4YCCTBCHHBIC PCAKIIUU HA AJIbACTUABI, KpaXMaJl, YKCYCHYIO KUCJIOTY,



cpeacTsa
TIOUCKA,
aHaIn3a u
WHTEpIPETaIN
uH(pOpMALIH 1
MH(OPMAITMOHH
BIETEXHOJIOTHU

JJIA
BBIINIOJIHCHHU A
3aga4

poeCCUOHATTH
HOWU
JeSITEITBHOCTH

pa3BUTHS HAyKd M OOIIECTBCHHOW TPAKTHKH,
OCHOBaHHOI'O Ha Jaore KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SA3bIKOBOM M YU TATEIBCKOMU
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HaHHE IIEHHOCTH HAy4YHOW JESITEIbHOCTH,
HCCIIEIOBATEIILCKYIO AEATENBHOCTh HHNBHUYIIbHO
U B TpYyIIE;

OsJ1agenne YHUBEPCAIBLHBIMHA
NMO3HABATEJIbHBIMU I€HCTBUAMM:
B) pabora ¢ ungopmaumei:

- BJIaJIETh HaBbIKAMU TOJIYYCHHS HH(GOPMAIUU U3
HWCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSITEILHO
OCYIIECTBIISATh TIOUCK, aHAIN3, CHCTEMATH3aIUIO U
UHTEpHpeTalnio HHPOpMAIIK PA3TUYHBIX BUJOB U
(dhopM TIpeICTaBICHHUS,

- CO3/IaBaTh TEKCTHI B PA3IMUYHBIX (JOPMATax C yueToM
Ha3Ha4YeHHsS MHGOPMAIIUH U 1IEJIEBON ayIUTOPHH,
BBIOMpast ONTUMAIEHYIO JOPMY MPEACTABICHUS U

Y4eOHbIMH

BU3YyaJu3aluy;
OLICHUBATh  JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpopMaIMK, €€ COOTBETCTBHE TPABOBBIM U

MOPaIbHO-ITHYECKUM HOPMaM;
- HCIOJB30BaTh CpelCTBA WHGOPMAIIMOHHBIX U
KOMMYHHMKAIITMOHHBIX TEXHOJIOTHA B  PELICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX u
OpraHW3allMOHHBIX  3ada4 C  COONIOJICHHEM
TpeOOBaHUM IPrOHOMHKHU, TEXHUKNA O€30T11aCHOCTH,
THTHEHBI, pecypcocOepekeHusl, TMPaBOBBIX U
ATHYECKUX  HOPM, HOPM  HH(POPMAITMOHHON
0€30I1aCHOCTH;

JieHaTypanus OeJIKOB IIPU HarPEeBaHHUH, LIBETHBIC PEAKLIUH OEIKOB; TPOBOAUTH
peakiMd HMOHHOrO oOOMeHa, OHpeneNsTb CpeAy BOAHBIX PacTBOPOB,
KaueCTBEHHBIE PEAKIMU Ha CyJb(]aT-, KapOOHAT- M XJIOPU/I-aHUOHBI, Ha KATHOH
aMMOHHUSI; pelarh SKCIEPUMEHTATIbHBIC 337aud 1o Temam "Meramisl" u
"Hemerambl'") B COOTBETCTBUHU C IpPaBHJIAMM TEXHHKH O€30MAaCHOCTH TpHU
0OpalIeHnH ¢ BEIIeCTBAMHU U JJa00paTOpHBIM 000PYAOBAaHHEM; MPE/ICTABIISATh
pe3ysIbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (hOpMe 3amHcH ypaBHEHUMA
COOTBETCTBYIOIIMX peakuuil U (OpMyIupoBaTh BBIBOJBI HAa OCHOBE 3TUX
pe3yJIbTaToB;

- YMETh aHAIM3UPOBATh XUMHUYECKYIO HH(POPMALIKIO, TOTyYaeMyIO U3 Pa3HbIX
MCTOYHHUKOB (CpPeICTB MaccoBOi nHpopmarmu, cetb IHTepHET 1 1pyrue);

- BJIaJIETh OCHOBHBIMH METOAAMHU HayYHOT'O TIO3HAHHMSI BEIIECTB U XUMHUYECKUX
SIBJICHHH (HaOJI0JICHHE, U3MEPEHHE, SKCTIEPUMEHT, MOICTTUPOBAHNUE);

- yMeTh MPOBOAUTH pacueThl MO XUMHUYECKUM (POpMylIaM U YypaBHEHUSIM
XUMHYECKMX peakIUil ¢  HCIOJIb30BaHUEM  (PU3UYECKMX  BEJIMYUH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE  YCJIOBHSI) Tra30B, KOJIMYECTBAa BELIECTBA; MCIIOIb30BATh
CHCTEMHBIE XMMUYECKUE 3HAHMS IS TNPUHATHA DPEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIMsX, CBI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHHEM



- BJIaJICTh HABBIKAMH PACITO3HABAHUS U 3aIIIATHI
uH(popMaIu, HHOOPMAITMOHHOHN 6€30MacHOCTH
JMYHOCTH;

0KO04.
OddexTuBHO
B3aMMOJICHCTBO
BarThb U paboTarh
B KOJUTCKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIIPEJIETICHHUIO;

-OBJIaJICHUE HAaBbIKaMU Y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U COUMAIILHOM JIESITEbHOCTH;
OsiajieHHe yHMBEPCATLHBIMM KOMMYHUKATUBHBIMHA
AefCTBUAMU:

0) coBMecTHAasl 1eATeJIbHOCTD:

- TMOHMUMaThb W WCHOJb30BATh IPEUMYIIECTBA
KOMaHHOW 1 UHIMBHUyaJIbHON PaOOTHI;

- TMPUHAMATh 1EJIM COBMECTHOM JESITEIbHOCTH,
OpraHMU30BbIBaTh U KOOPAWHUPOBATH JACHCTBUS I10 €€
JOCTIDKGHHMIO:  COCTaBIIITh  IUTAH  JICHCTBUM,
pacnpenesnsiTh poJii C y4e€TOM MHEHUH YYaCTHUKOB
00CYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BHITMOIHATH paboTy B YCIOBHUIX
peabHOTO, BUPTYAJbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJCICTBUS;

OCYIIECTBIIATh  TMO3UTUBHOE  CTPATETUYECKOE
MOBEJCHUE B PA3JIMUYHBIX CUTYALUsX, HPOSBISTH
TBOPYECTBO M BOOOPaKEHNE, OBITH HMHUITMATHBHBIM
OniageHne YHHUBEPCAJIbHBIMH PeryJIsiTUBHBIMU
AefCTBUSIMU:

r) NPpUHATHE ce0s M APYTUX JI0dei:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTFOACH
TIPY AHAITU3E PE3YIBTATOB JIESITEILHOCTH;

- IPU3HABATh CBOE TIPABO U MPABO JAPYIHX JIFOACH Ha
OIIIMOKH,

- pa3BUBAaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIMU
JIPYroro 4ejJ0BeKa;

- YMETh IJIAHUPOBATh U BBIIOJIHITH XUMUYECKUI SKCIIEPUMEHT (IIpEBpalLECHHS
OpraHMYeCcKUX BELIECTB IIPU HarpeBaHHH, ITOJIY4YE€HHE 3TUIICHA U U3y4YEHHE €T
CBOMCTB, KQUECTBEHHbIE PEAKIMH Ha AJIbAETHU/IbI, KpaxMall, yKCYCHYIO KHCIIOTY;
JieHaTypanys OeJIKOB IPU HarpeBaHUH, LBETHBIC PEAKLIUK OEIKOB; IPOBOJAUTH
peakuuy HMOHHOTO OOMEHa, OINpeNelsTh CpeAy BOJHBIX pacTBOPOB,
KaueCTBEHHBIE PEaKI11 Ha Cyib(]aT-, KapOOHAT- U XJIOPU/I-AHUOHBI, Ha KATHOH
aMMOHUS, pelllaTh S3KCIEpUMEHTalbHbIE 3aJaud 1o TemMaMm '"Mertauisl" u
"Hemetayuibl'") B COOTBETCTBUM C IpaBUJIAMM TEXHUKHM O€30MAaCHOCTH HpHU
O0pallleHNH ¢ BELECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM; IIPECTABIIATH
pe3ysbTaThl XMMHUYECKOTO JKCIEepUMEeHTa B (hopMe 3amMcd ypaBHEHUM
COOTBETCTBYIOLLIMX peakuuil U (OpMyJIUpOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yJIBTAaTOB




0KO07. B o0s1acTH 3K0/1I0TNTY€CKOT0 BOCTIMTAHMS: chopMHpOBaTh TPEACTABJICHUS: O XUMHYECKOH  COCTaBIISIOIICH
ConeiicTBOBaTH - c(OPMUPOBAHHOCTD 3KOJIOTUYECKON KYyJIbTYpbl, |€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIM XMMUU B TO3HAHUM SIBICHUN
COXpaHEHUIO MMOHUMAHUE BIMSHUS COIHATBHO-)KOHOMUYECKUX  [MPHPOABI, B (OPMUPOBAHMM MBIIUICHHS W KYJAbTYphl JIMYHOCTH, €€
OKpYXKAaroILEeH IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHON (YHKIIMOHATILHOM IPaMOTHOCTH, HEOOXOAUMOM /17151 pelIeHUs] TPAKTUYECKUX
Cpenpl, Cpedbl, OCO3HAaHUE  MIOOAIBHOIO  Xapakrepa 3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
pecypcocOepexk  |IKOJIOTUYECKUX MPOoOIeM; MIPUPOJIHOM Ccpefe;

EHHUIO, - IUIAaHUPOBAaHME U OCYILIECTBIECHUE ACHCTBUHA B - YMETh COOJIIOIaTh MPaBHIa SKOJIOTUYECKH eJIeCO00pPa3HOr0 OBEJICHUS B
MIPUMEHSATH OKpYXarolllel Cpelie Ha OCHOBE 3HAHWA IleJen OBITY U TPYAOBOI1 1€ATEIHHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/10POBbS U
3HaHUA 00 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; OKpY KAroILe! ITPUPOAHON CPEIbl, YYUTHIBATH OIIACHOCTH BO3/ICHCTBHUS HA )KUBBIC
M3MEHEHUU AKTUBHOE HENPUSATUE ICUCTBUM, IPUHOCAIIMNX BPEJ  [OpPraHU3Mbl ONPEICNICHHBIX BELIECTB, IOHMMAsl CMBICI [TOKA3aTells PeesIbHON
KJIuMarTa, OKpY’Karollen cpejie; JOTTYCTUMOM KOHLIEHTPAIUU

MIPUHLUIIBI - yMEHHE [POTHO3UPOBATH HEOIATONPUSITHHIC

OepexXITMBOTO 9KOJIOTUYECKUE TIOCIE/ICTBUS MPEANPUHUMAEMBIX

MIPOU3BOJICTBA, JNEHCTBUM, MPEAOTBPALLATh UX;

3¢ HeKTHBHO - PacCIIMpPEHUE OIbITA IETETBHOCTH SKOJIOTMYECKOM

JIEHCTBOBATH B HaIpaBJIEHHOCTH;

YpEe3BBIUAHHBIX |- OBJIAJCHHE HABBIKAMHU YIEOHO-MCCIIEIOBATEIBCKOM,

CUTYaLUSIX MIPOEKTHOM M COLIMAIILHOM JAESITEIbHOCTH;

IIK 1.4. Tpakmuueckuii onvim: - BIAJACTh CUCTEMOM XMUMHUUYECKUX 3HAHUMN (XMMHYECKUHN DJIEMEHT,
IMoaroraBauBath | - COCTaBJICHHS (OPMATM30BAaHHBIX OMTUCAHUIN aTOM, UOH, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,

U TIPOBEPSITH pELIeHUI OCTaBIEHHBIX 33/1a4B COOTBETCTBUH C (yHKIMOHABHAS TPYIITIA, PaIUKaN, U30MEPHUs, U30MEPHI, MOHOMED,
CBapOYHBIC TpeboBanusmMu T3; MOJIMMEDP, CTPYKTYPHOE 3BEHO,KPUCTAININYECKAS PELIETKA, THUIIbI
MaTepHasIbl I | - pa3padOTKU aITOPUTMOB PELICHUS XUMHUYECKUX PEAKIHUH, pacTBOP, ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
Pa3IMYHBIX MOCTaBJIEHHBIX 337]a4 B COOTBETCTBUU C 3IEKTPOJUTUYECKAS TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb,
Croco0oB TpeboBanusimMu T3; CKOPOCTh XUMUUYECKOU PEaKIIUU, XUMUUYECKOE PABHOBECHUE), TEOPUH U
CBapKH. Yuenua: 3aKOHBI, 3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMUH,

IIK 1.5. - HCII0JIb30BAaTh METO/IbI U TPUEMBI (hakToNOrNMUeCcKre CBEACHHS O CBOMCTBAX, COCTABE,TOTYyYECHUH H
Boinonusate dbopManuzanum 3aaay; 0€301acHOM MCIOJIb30BAaHUN BAKHEUIITNX HEOPTAHUIECKUX U

cOOpKy u - UCTIOJI30BaTh METO/IbI U IPUEMBI OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEITETbHOCTU
MOATOTOBKY AITOPUTMU3ALMH [TOCTABJIECHHBIX 33]1a4; YelloBeKa;

3JIEMEHTOB MCIOJIb30BaTh MPOTrpaMMHbIE MPOAYKTHIJISA YMEHUE peliaTh NPAKTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUs Ha
KOHCTPYKIIUU rpaduuecKoro 0ToOpakeHUs aJrOPUTMOB; CBOICTBa, COCTaB, MOJIydeHHE U O€30MacHOE MPUMEHEHHUE BEILECTB B

104 CBAPKY.

MPaKTUYECKON JAEATCIbHOCTH.




IIK 2.1.
BrmonasaTe
PYIHYIO AyTO-
BYIO CBAapKy
Pa3IUYHBIX
neTajieyd u3
YTJIEPOJIUCTHIX U
KOHCTPYKIMOHH
BIX CTaJIed BO
BCEX MPOCTPaH-
CTBEHHBIX
MTOJIOKEHUSIX
CBapHOTO IIIBA.
IIK 2.2.
BremoaHATh
PYIHYIO OyTO-
BYIO CBapKy
Pa3IMYHBIX
JIeTajeu u3
IIBETHBIX METaj-
JIOB U CIIABOB
BO BCEX IIPOC-
TPAHCTBEHHBIX
MTOJIOKEHUSIX
CBapHOTO IIIBA.
IIK 2.3.
BremoaHATE
PpYIHYIO AyTO-
BYIO HaIlJIABKY
MOKPBHITHIMU
AIEKTPOIaMU
Pa3IUYHBIX
JIeTajeH.

IIK 2.4.
BremonasaTs
JYTOBYIO PE3KY
Pa3IMYHBIX
JIeTajen.

Ilpakmuueckuii onvim:

BBISIBJICHHE TIEPBOHAYANLHBIX TPEOOBAHMIA

3aKa34MKa;

Ymenus:

MIPUMEHSATHh METO/IbI aHATIN3a TPEOOBAHMIA.

3namo:

- HOMEHKJIATYpPy OCHOBHBIX

JeTaney 1 MEeXaHW3MOB,

0a30BbIX HECYIIMX KOHCTPYKIIUA;

- Tpe0OBaHMS OXPAHBI TPY/Ia, TOKAPHOM,

IIPOMBILUIEHHON, YKOJIOTMYECKOU
0€e30IIacHOCTH

yMeTbh uuTaTh T3, HHCTPYKIMU, METOIMYECKUE
PEKOMEHIAIIMH TIPY BHIMIOJTHEHUHU JIA00PATOPHBIX,
MPAKTUYECKUX 3aJaHU, PEIICHUU MPAKTUKO-
OpPUEHTHUPOBAHHBIX 3aJJaHUM, KENCOB

- YMETh UCIIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCJIMHEHUH MEXAYHApPOJHOTO COI03a TEOPETUUECKOMN
Y IPUKJIAAHON XMMUU U TPUBHAJIbHBIC HA3BAHUS
Ba)KHEHIIINX BEIIECTB;

- YMETh YCTAHABJIMBAThH MPUHAICKHOCTh U3YUCHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB K
OIpeIIICHHBIM KJIaccaM U TPyIIiaM COCIMHEHUH,

- XapaKTEepU30BaTh X COCTaB U BAKHEHIIINE CBOMCTBA;




IIK 3.1.
BrmonasaTe
PYIHYIO AyTO-
BYIO CBAapKy
(HamIaBKy)
HETUIaBSIITAMCS
3JIEKTPOJOM B
3alIMTHOM rase
pa3IMYHbIX JETa-
JIEW U3 yriepo-
JUCTBIX U KOHCT-
PYKLHOHHBIX
cTajel BO BCeX
MPOCTPAaHCTBEHH
BIX MOJIOXKCHUIX
CBApHOIO IIIBA.
IIK 4.2.
BreimonHaTe yac-
TUYHO MEXaHU-
3UPOBAHHYIO
CBApKYy IUIaBJe-
HUEM pa3InYHbIX
JIleTajek 1 KOHC-
TPYKLUH U3
IIBETHBIX METal-
JIOB U CILIAaBOB
BO BCEX MPOCT-
PaHCTBEHHBIX
MTOJIOKEHUSIX
CBApPHOIO I1IBA.
IIK 6.2.
IloaroraBauBaTh
OTJIETbLHBIC
KOMITOHCHTEI,
COCTaBIISITh
TEPMUTHBIE
cMecH
MPOU3BOJACTBEHH

Ilpakmuueckuu onvim:

- cocTaBiIeHUs (POPMATM3OBAHHBIX OMUCAHUN
pELICHUH IOCTaBJICHHBIX 3371a4B COOTBETCTBHHU C
TpeboBanusimu T3;

- pa3pabOTKH aJITOPUTMOB PELICHHS
IIOCTaBJIEHHBIX 3a/1a4 B COOTBETCTBUM C
TpeboBanusiMu 13;

Ymenus:

- CTIOJIH30BATh METO/bI U IPUEMBI
dbopmanuzanum 3aaay;

- HCIOJIb30BATh METO/IbI U IIPUEMBI
ITOPUTMU3ALUH TOCTABJICHHBIX 3a/1a4;
UCIIOJIb30BaTh IPOrPaMMHBbIE IPOAYKTHI JJIs
rpau4ecKoro 0TOOpaXeHUs aIrOPUTMOB.

- YMEHUE YCTaHABJIMBATH CBSI3U MEKY CTPOCHHEMATOMOB M MOJICKYJ U
HUX CBOMCTBaMU;

- yMEHHUE peliaTh MPaKTHKO-OPUEHTUPOBAHHBIC3aauu C

MIPUMEHEHUEM 3HAaHUH aJITOPUTMOB PEIICHUS;

- YMEHHUE COCTaBJIATh aAITOPUTMBI PEIICHUSITCOPETUUECKUX U

MPaKTUYECKHUX 3a/1a4;

- YMEHUE MPAaBHIHLHO 0(OPMIISTH OTYETHI OBBITIOTHCHUH

71a00paTOPHBIX padoT;

3HAHWE U YMEHUE TIOCTPOCHUS JIOTHYECKUX CXEM, TTOKA3bIBAIOIINX
B3aUMOCBSI3M MEX/Ty KJIACCAaMHU BEIIIECTB, MEXKIy CTPOSHHUEM 1 CBOHMCTBAMH,
MEXy CBOMCTBaAMH M crioco0amu (001acTsIMHU) IPUMEHEHUSIC
MCIOJIb30BaHUEM MPOTPAMMHBIX MPOAYKTOB Jisl TpauyecKoro 0ToOpakeHusl.




2. CTPYKTYPA U COJIEPXKAHUE OBIIEOBPA3OBATEJILHOM JTUCIUILIUHBI «XUMHWSH
2.1. O0beM IMCHUIVIMHBI U BH/BI y4e0HOH padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4.:

TEOpETUIEeCKOe 00ydeHne 30
PAKTUYECKHUE 3aHSTUS 22
1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE PaOOTHI 6
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COllep KaHue (CoiepKaHne 6
NMPHUKJIATHOT0 MOIYJIA)

BT. Y.:

TeopeTHYecKoe 00ydeHne 2
NPAaKTUYECKHUE 3aHATHS 4
IIpomMeskyTouHasi aTTecTalus (3a4eT) 2




2.2. TemaTHuecKui TJIaH U COACPKAHNE TUCUUTUIMHBI

3aKOHa I[I/I Menpeneena. 3aKOHOMCpHOCTI/I W3MEHEHUS CBOMCTB XMMHUYECKUX OJICMCHTOB, O6p3.3yeMBIX MU
IIPOCTHIX M CIIOKHBIX BEICCTB B COOTBETCTBHH C IMOJIOKCHUEM XUMHUYECKOI'O

HaumenoBanue Coneprxanue yueOHOro Mmarepuasia (0CHOBHOe M IPO(eCCHOHAILHO-OPHEHTHPOBAHHOe), JJabopaTopubie 1 |  O0bemuacoB | Popmupyemble
Pa31eJIOB U TeM NPAKTHYeCKHe 3aHSATHS, TPUKJIATHON MOTY/Ib KOMIIETEHIIMHA
1 2 3 4
OcHoBHoOe cogepkaHue 64
Paznen 1. OcHoBbl  CTpOeHUs BellecTBa 6
Tema 1.1. OcHoBHOE coep:kaHue 4 0KO1
Crpoenue aToMOB
XUMHUECKHIX Teopernueckoe odyuenue 2
3JIEMEHTOB U
npupoza CoBpemeHHast MOJieNb CTpoeHHs aToMa. CUMBOJIMYECKUH SI3bIK XUMHUH. XUMHUUECKUH 3JIEMEHT. DJIEKTPOHHAs 2
XUMHYECKOR koHQurypamus aroma. Kiaccudukanuss XMMUYECKHX 3JIeMEHTOB (5-, p-, cl-amemenTsl). BasneHTHble
CBSI3H AJIEKTPOHBL. BanleHTHOCTh. DIEKTPOHHAs PUPOAA XUMUYECKOHN CBSI3U. DJIEKTPOOTPULIATENLHOCTD. BHibl

XMMHUYECKOH CBSI3U (KOBAJICHTHAS, HOHHAS, METAIUTUYECKasl, BOAOPOIHAS) U CIIOCOOBI ee 00pa3oBaHuUs

IIpakTHYeckne 3aHATHS 2

Perenue 3aanuii Ha UICMOIB30BAHUE XUMHYECKON CHMBOJIMKY U HA3BaHUI COEIMHEHUI IO HOMEHKJIAType 2

MEXTyHApOTHOTO CO03a TEOPETUUECKON U MPUKIAAHON XUMUH U TPUBUAIBHBIX HA3BAaHUM IS COCTABJICHUS

XUMHUYECKUX (GOpPMYJT IBYXaTOMHBIX COETUHEHUH (OKCUAOB, CYIb(UIO0B, THAPUAOB U T.I1.) U APYTUX

HEOPraHUYECKUX COEAMHEHUH OT/IETbHBIX KJIaCCOB.

[IpakTHueckue 3a1aHns Ha YCTAaHOBJIEHUE CBSI3U MEX/ly CTPOCHUEM aTOMOB XMMHUECKUX 3JIEMEHTOB U

MEPUOINYECKIM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUH C

nojoxxenueM lleprnonnyeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOe coiep:KaHue 2 0KO01 0K02
Iepuoanueckuii
3aKOH ¥ TabauIa IIpakTHYeckne 3aHATHS 2
J.. MenneneeBa

[Tepnoauueckas cuctema xumudeckux 3neMeHToB [ 1. MenaeneeBa. @uznueckuit cMbici [lepuoauaeckoro 2




anemeHnrTa B [lepuoanueckon cucreme. MupoBo33peHdyeckoe U HayuHoe 3HaueHue [lepuonnyeckoro
3akoHa [[.11. Menneneesa. [Ipornosel [I.11. MenaeneeBa. OTKpbITUE HOBBIX XUMHUUECKUX AJIEMEHTOB.
Pemenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHNHN HA XapaKTEePU3ALIUI0 XUMHUUECKIX
AJIEMEHTOB «MeTa/UTM4YecKue / HEMETALTMUECKHE CBOMCTBA, DJICKTPOOTPHIIATEILHOCTh XUMHUECKUX
AJIEMEHTOB B COOTBETCTBUU C MX 3JICKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B TIEPUOANYECKOM CHCTEME
xumMuueckux 3yemenToB .M. MengeneeBay

Paznen 2. XumMuyeckue peakunu

10

Tema 2.1. Tursl
XUMHUYECKUX
peaxKun

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Krnaccudukaryist 1 THITBI XMMHUUYECKHUX PEAKIMI ¢ y4acTHEM HeopraHu4eckux BeiecTB. CocTaBiieHHe
YpaBHEHUI peaKlnii COSIMHEHUS], Pa3IOKEHNS, 3aMEILICHUs], 0OMEHa, B T.4. PEAKIUI TOPEHUS], OKHCIICHHUS-
BOCCTAHOBJICHMSI.

VYpaBHEHMSs OKUCTIEHUS-BOCCTaHOBIIEHNUS. CTeneHb oKucieHns. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBneHue ¥ ypaBHUBaHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO
6ananca. OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIU B IPUPO/IE, TPOU3BOJICTBEHHBIX IpOLIECCaX U
KU3HEJEATEIIBHOCTH OPraHU3MOB

HpaKanecm[e 3aHATHUSA

KonnuectBeHHbIE OTHONIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUH M PACUETHI 11O
YpaBHEHUSIM XUMHUYECKUX peakinii. MoJib KaK eIMHUIa KOJIMYEeCTBA BemlecTBa. MomsipHast Macca. 3aKOHbI
COXpaHEHUsT MaCChl M YHEPTUH. 3aKOH ABoraapo. MosipHbIil 00beM ra3oB. OTHOCHTENbHAS IIJIOTHOCTh
ra3oB. PacyeTsl 1o ypaBHEHUSIM XUMHUYECKHX PEAKIINIA C UCTOIb30BaHIEM MacChl, 00beMa (HOpMaJIbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA

0KO1

Tema 2.2.

DNEKTPOIMTHYECKAS
JICCOLTUALINS U
MOHHBII 0OMEH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Teopust HIEKTPOIUTUYECKON nucconrauu. MoHbI. DIEKTPOIUTHI, HEAJIEKTPOJIUTHI. Peakimm MOHHOTO
06M€Ha. CocraBienune peaK]_[I/Iﬁ HOHHOI'O O6M€Ha IIYTEM COCTABJICHUA UX TTOJIHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHU. KUCIIOTHO-OCHOBHBIE peakivy. 3aJaHHUs HA COCTABJICHUE HOHHBIX pEaKIIUN

0KO1
0K04




JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa "TUIBl XUMUUECKUX peakUuii". 2

HccnenoBanye THIOB (IO COCTAaBY M KOJIMYECTBY UCXOIHBIX M 00pa3yIOIIMXCsI BELIECTB) U IIPU3HAKOB

XUMHYECKUX peakiuil. [IpoBenenue peakiyii HOHHOro 0OMeHa, onpeiesIeH|e Cpeibl BOAHBIX PACTBOPOB.

3a1aHns HA COCTABIICHUE MOHHBIX PEaKIHA
KonTpoabnas CrpoeHnue BemecTBa 1 XUMUYECKUE Peakliuu 2
padora 1
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4 0KO01
Krnaccnguxarms

rxams, Teopernueckoe o0yueHue 0K02

HOMEHKJIaTypa 1 [IK 1.4.1IK 1.5.
CTPOCHHE T — o 5 K 2.1.I1IK 2.2.
HEOPrAHHUECKHX peaMer Heopranuueckon xuMun. Knaccuguxkaiys HeopraHmyeckux BeecTs. [IpocTeie u crioxHble MK 2.3 11K 2.4.
BeILECTE BemecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEHIECTB (OKCHIBI, THAPOKCHBI, KUCIIOTHI, COMM). B3anMocBsi3b 1K 3.1.1IK 4.2

HEOPraHMYECKHX BEIECTB. ArperaTtHble COCTOSHUSA BelecTBa. Kpucramumueckue 1 aMop(HbIe BEIIECTBA. MK 6.2

TyBI KPUCTAJUTIMYECKHX PEIIETOK (aTOMHAs!, MOJICKYJISIPHASI, NOHHAS, METAJUTYECKast). 3aBUCHMOCTb

(u3MUecKUX CBOIMCTB BELIECTBA OT THIA KPUCTAIIMYECKON peleTKH. 3aBUCUMOCTb XMMHUYECKOM

AKTUBHOCTH BEIIIECTB OT BUJIa XUMHYECKOH CBSI3M M THUTIA KPUCTAJUTYECKON perteTku. [IpuaiHer

MHOTr000pa3usl BEeLeCTB

IMpakTHyeckue 3aHATHSA 2

HomeHkratypa HeOpraHMUeCKUX BEIIECTB: HA3BaHHE BEIIECTBA UCXOMS U3 UX XUMUUECKON (DOPMYITBI FITH 2

COCTaBJIeHHE XUMHUYECKOH (OpMyJIIbl HCXO/Is M3 Ha3BaHMS BelecTsa 1o MexayHapoaHoi (MIOITAK) unu
TPUBHUAIBLHON HOMEHKJIATYypE.

Pemienne mnpakTUYecKUX 3adaHUi MO KiIacCH(UKAIMM, HOMEHKIAType MW XUMUYECKMM (QopMmyrnam
HEOPraHWYECKUX BEILECTB Pa3IMYHbIX KJIACCOB (yrapHbIil ra3, yrieKHcblil ra3, aMMuak, raieHast U3BecTh,
HerauieHast U3BeCTb, MUThEBas CO/Ia U IPYIHX): HA3bIBAaTh M COCTABIIATH (POPMYIIbI XUMHUYECKUX BEILIECTB,
OTIpeeNATh MPUHAJIEKHOCTD K KIJIacCy.

Hcrounuky XumMuaeckoi nadopmaruu (cpeacTs MaccoBoi nHpopmManuu, cetb MutepHer u npyrue). [Touck
uH(pOpMallMU 10 Ha3BaHUSM, UACHTU(PHUKATOPaAM, CTPYKTYPHBIM GopMyiamMm




Tema 3.2. OcHOBHOe coiep:KaHue 0KO1
dusuko- T 6 0KO02
eopeTn4yeckoe 00yyeHue

XUMUYECKHE P y [IK 1.4.1IK L.5.
CBOMCTBA _ K 2.1.11K 2.2.
HeOpraHHYECKHX Mertamibl. O0mue ¢puznyeckue M XUMU4eckue cBoiicTBa MeTaiyioB. CriocoObl mosyueHusi. 3HaueHue K 2.3.TIK 2.4.
BEIICCTR METAJUIOB M HEMETAJIOB B IPUPOAE U )KU3HENEATENBHOCTH YEJIOBEKA U OpraHu3MoB. Kopposus MeTauios: K 3.1.TIK 4.2.

BU/JIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU 1K 6.2

Hewmeramnst. Obmue pu3ndeckre 1 XMMUYECKHEe CBOMCTBA HEMETAIOB. THITMYHBIE CBOMCTBA HEMETAILIOB

IV- VIl rpynn. Knaccuduxanus u HoMeHK1aTypa coeIMHEHNN HeMeTau1oB. KpyroBopoTel OMOTreHHBIX

3JIEMEHTOB B IPUPOLE

XuMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHUIOB, TUAPOKCUIOB, KHCIIOT,

coJel U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEILIECTB, BOJOPOAHBIX COEANHEHU,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTH4yeckue 3aHATHS

CocraBnenue ypaBHEHN XUMUYECKUX PEAKIMI C Y4aCTUEM IPOCTHIX U CIIO’KHBIX HEOPraHUUECKUX BEILIECTB:

METAJUIOB ¥ HEMETAJUIOB; OKCU/I0B METAJIIOB, HEMETANIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX

KHUCJIOT, OCHOBaHUH M aM()OTEPHBIX THIPOKCHIOB; HEOPTAHMUYECKHX COJIEH, XapaKTEepH3YIOLUX X CBOMCTBA.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTAB, IOJIYyYEHUE U

6e30IacHOe UCIIOIb30BaHNE BKHEHIIINX HEOPrAHMYECKHUX BEIIECTB B OBITY U ITPAKTUYECKOH AESTEILHOCTH

YeJI0BeKa
Tema 3.3. OcHOBHOeE cojiep:KaHHe 0KO1
Vnermiduicaus JlaboparopHble 3aHATHS 0K02 OK04
HEOPraHUYECKUX
BEILIECTB

JlaGopatopHas pabota «neHTHuduKanys HEOPraHMUECKUX BEIIECTBY.

Pemienne skcnepyUMEHTANbHBIX 337ad MO XMMHMYECKUM CBOWCTBAM METAUIOB M HEMETAJUIOB, IIO
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB.

Wnentudukanysi HEOPraHWMYECKUX BEIIECTB C HCIONb30BaHHMEM UX (U3UKO-XMMHUUECKHX CBOICTB,
XapaKTEePHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakiu Ha Cynab(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTUOH aMMOHHSI




KonTpoasnas CBoOiICTBa HEOPraHUYECKUX BEIIECTB 2
padora 2
Pasnean 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHOBHOe co/iep:KaHue 4 0KO1
Kiaccnuxarms, Teoperuueckoe 00yueHue 2 IIK 141K LS.
CTpOCHUE U [IK 2.1.11K 2.2.
HOMEHKJIaTypa — v [IK 2.3.I1K 2.4.
o — IosiBrieHue U pa3sBuTHE OPraHK4ECKON XMMHH Kak HAYKH. IIpenmer oprannueckor xumuu. Mecro u 2 MK 3.1.TIK 4.2.
BEILIECTB 3HaUEHUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK. MK 6.2.
XUMHYECKOE CTPOECHHE KaK IOPSIIOK COSANHEHHSL aTOMOB B MOJIEKYJIE COIVIACHO MX BaJICHTHOCTH. OCHOBHBIE
IIOJIOKEHUS TEOPUM XUMHUYECKOI0 CTPOCHUS OpraHu4ecKux coeqnHeHnii A.M. bytieposa. Yrieponssii
CKEJIET OPraHUYECKOW MOJIEKYJIbI. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMUYECKOI'O CTPOEHUSI MOJIEKYII.
W3omepus 1 U30MepHI.
[TonsiTue o pyHkuuoHanbHOM rpynme. Pagukan. [Tpuniune! knaccu@ukanuy OpraHMuecKUX COeIMHEHHH.
Me:xyHapo/iHas HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATypbl OpraHnyeckux coeuHenui. [lonarue o6
a30TCOZEPIKALLMX COCAUHEHUAX, OMOIIOTMUECKH aKTUBHBIX BelllecTBax (yriaeBojax, JKupax, oenkax u zip.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTHYeckue 3aHATHSA
2
HowmenknaTypa opraHMyeckruxX COEIMHEHUH OTHENbHBIX KIIAcCOB (HACBHILICHHbIE, HEHACHIIIEHHbIE U
apoOMaTUYECKHE YIJIeBOIOPO/Ibl, CHUPTHI, PEHOJIBI, aJIbJIETHAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.) 2
CocrapneHne MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BELLIECTB OT/IEIbHBIX KJIACCOB,
UCIIOJIB3YsI MX Ha3BaHMS 110 CUCTEMATHYECKON 1 TPMBUATBHOM HOMEHKIIAaType (3TUJICH, alleTHIIEeH, ITIMIEPUH,
¢benon, popmanbaeru, ykcycHas KHMCIOTa, MULKH). PacdeTsl mpocteiineit popMyibl opraHndeckoi
MOJIEKYJIbI, UCXO/I U3 3JIEMEHTHOI0 cocTasa (B %)
Tema 4.2. OcHoOBHOE coiep:kaHne 12 0KO1
CaoiicTBa Teopernueckoe o0yueHue 0 UK02 0K04
OpraHHYecKuX IIK 1.4.IIK 1.5.
. = = K 2.1.I1IK 2.2.
COETMHEHU N OU3UKO-XMMUYECKUE CBOWMCTBA OPraHWYECKUX COEAMHEHHH OTAENbHBIX KJIaccoB (OCOOEHHOCTH MK 2.3 TIK 2.4
KJIaccu(UKaIMM 1 HOMEHKJIATyphl BHYTPH KJ1acca; FTOMOJIOTMYECKHN pa 1 o011as popmyIia; H30Mepus; K 3:1:HK 4:2:

(du3HYeCcKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MTOTYUEHHUS):

I1IK 6.2.




- IpeJIeNIbHBIC YTIIEBOAOPOAbI (AIKaHbI U LIMKJIOAJIKaHbl). ['opeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX

IPUPOJIE U IPUMEHEHHUE AJIKAHOB;
- HelIpeiesIbHble (QJIKEHBI, AIKUHBI U aJIKaJIMEHbl) U apOMaTUYeCKHe YIrieBoa0posl. ['opeHune aneruieHa
KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH I CBAPKU U PE3KU METAJUIOB

- KACJIOPOJICOIEP KAIIIE COSAMHEHHSI (CIIUPTHI U (PEHOITBI, KAPOOHOBBIE KUCIOTHI M A(PHUPBI, aTbICTUIIBI 1

dbopManbaeruaa, areTanbaeruaa, YKCyCHONH KUCI0Thl. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Moroniue cBoMcTBa MbLIa

2

- Q30TCOAEPIKAIINE COCAMHEHHS (AMUHBI 1 aMUHOKHCIIOTHI, O€JKH). BEICOKOMOTIEKYIISIpHBIE COCANHEHHUS
(cuHTEeTHYECKHE U OHOJIOTHYECKU-aKTUBHBIE). MOHOMEp, OIUMeEp, CTPYKTYpHOE 3BeHO. [Tonrmepuzarus
STHJIEHA KaK OCHOBHOE HAIIPaBJICHHUE €r0 UCIOJIb30BaHus. | eHeTHUecKas CBA3b MEX Iy KJIacCaMu
OpraHUYECKUX COCIUHEHUU

2

HpaKaneCRue 3aHATHUSA

CBolicTBa OpraHUYECKUX COEAMHEHHUN OTJEIbHBIX KJIACCOB (TpUBHATIbHASA U MEXTyHAPOIHAS HOMEHKJIATYpa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUeHHsI): IpeieNbHbIe (QIKaHbl M IUKIOAJIKAHbI), HETIpeleIbHbIE
(aJIKEHBI, AKHUHBI U AJIKA/IMEHBI) M apOMAaTHYECKUE YITIEBOAOPOIbL, CIMPTHI U ()EHOIbI, KApOOHOBBIE KUCIIOTHI U
3(upsl, aTbAETHUABI U KETOHBI, AMUHBI 1 aMMHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COSTMHEHU. 3a1aHns Ha
COCTaBJICHUE YPAaBHEHUH XUMHYECKUX PEAKIMH ¢ yYaCTHEM OpPraHUYECKHX BELIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHMS

CocrapneHue cxeM peakuii (B TOM YUCIIe 0 MPEAI0KEHHBIM 1IEN0YKaM [IPEBpPAIlEHNH ), XapaKTepU3YIOLIHUX
XUMHMYECKHE CBOMCTBA OPraHNUECKUX COSJMHEHUH OT/IENBHBIX KI1acCOB, CIIOCOObI MX MOTyYEHHS U Ha3BaHHUE
OpPraHNYECKHUX COEIMHEHHH IO TPUBUAIBHOMN MM MEXTYHAPOJHON CHCTEMaTHYECKO HOMEHKIIAType.
Perenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA OPraHUYECKUX COCIUHEHUI
OTJIEJIbHBIX KJIaCCOB

Jlaboparopnasi pabora

JlaGopatopnas pabota "[IpeBparieHust OpraHu4IecKrX BEIIECTB IMPH HArpeBaHuM'".
npuMepe dTaHa, STUJICHA, alleTHIIeHA U JIp.




Tema 4.3. OcHOBHOe coiep:KaHue 0KO1
Nnentndukanys 0KO02
R — TeopeTuyeckoe o0yueHue 0K04
BEIIIECTB, UX IIK 1.4.IIK 1.5.
SHAYCHIIE 1 buoopranuueckue coenunenus. [Ipumenenue u Guonorudeckas posib yrieBogoB. OKUCIeHHE YIIIeBOA0B K 2.1.1IK 2.2.
HpHMEHEHHE B - ICTOYHUK SHEPTUU KUBBIX OpraHuzMoB. O0iacTu npuMeHeHus: aMUHOKUCIIOT. [IpeBpaienus 6enkoB K 2.3 TIK 2.4.
GLITOROI 1 OUIM B opranu3Me. buomormueckue ¢yHkimu OenkoB. buonornueckne ¢yHKkumu xupoB. Ponib K 3.1.1IK 4.2.
npomssosicTRerHof |CPTAHHIECKOH XHMUM B PELIEHHH po0GJieM MUIIeBON Oe30MaCHOCTH K 6.2.
JESITeIbHOCTH
—— Ponb oprannyeckoii XumMuu B pelIeHUH POOJIEM SHEPreTHUECKOI 0€30MacHOCTH, B pa3BUTUN MEIUIIUHBI,

CO3JIaHUH HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHH).

OnacHOCTh BO3JECHCTBUSA HA KHUBbIE OPraHU3MBl OPraHMYECKHX BELIECTB OTEIbHBIX KIIACCOB

(yrmeBomopoipl, CIUpPTHI, (EHOJBI, XJIOPOPraHMYECKUE TMPOM3BOMHBIC, ANBACTHUABI H JIP.), CMBICH

MOKa3aTesl MPeAeNbHO TOMYCTUMON KOHIIEHTPAIIUU

JlaGopaTopHble 3aHATHSA

JlaGoparopHas padota: "MneHTruKaIms OpraHMYeCKUX COSTMHEHUIN OTICTBHBIX KITacCOB"

Wnentudukaiys opraHMdeckux COeAMHEHNH OTIENIbHBIX KJIacCOB (Ha MpUMeEpe ajbJIeTuA0B, Kpaxmara,

YKCYCHOM KHCJOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX

KaueCTBEHHBIX peakimil. JleHaTyparus Oenka rnpu HarpeBaHuu. L{BeTHbIe peakiyn OenkoB. Bo3sHHKHOBEHNE

AQHAJMTUYECKOTO CUTHAJIa CTOYKH 3PEHUS] XUMUYECKHX MPOLIECCOB MPH MPOTEKAHUHM Ka4eCTBEHHOM peakIvy,

HO3BOJISIOIIEN IEHTU(DUIPOBATH MPETIOKEHHBIE OPraHMYECKUE BELIECTBA
KonTpoabnas CtpyKTypa 1 CBOICTBa OPraHU4YECKHX BELIECTB
padora 3
Paznen 5. Kunernyeckue 1 TepMoIuHaMUYecKHe 3aKOHOMEPHOCTH NMPOTEKAHUS XMMUYEeCKHX peakuui
CxopocTh OcHOBHOe coep:kaHue 0KO01
XUMUYECKHX 0KO02
peakuui. [IK 1.4.IIK 1.5.
XUMHUYECKOE K 2.1.11K 2.2.
paBHOBECHE [IK 2.3.11K 2.4.

[IK 3.1.IIK 4.2.
[1IK 6.2.

18




TeopeTudeckoe o0yueHue

CKOpOCTbh peakliid, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPUPOIbl PEArHpPYIOIIUX BEIIECTB,
KOHIICHTPALIMH Pearupyroyx BeUIeCTB, TEMIIEPATyphl U IIOMIAAN PEAKIIOHHON TOBEPXHOCTH. TerIoBbIe
3¢ PexThl XUMUYECKUX peakuuid. DK30- U SHIOTEPMUUECKHE, PEaKIIH.

OOpaTuMocTb peakuuii. XuMHYECKOE PaBHOBECHE U €T0 CMEIICHHUE TI0/1 ICHCTBHEM PA3IMYHBIX (haKTOPOB

YCJIOBUM MPOTEKaHUs XUMUYEeCKHUX npoueccoB. [Ipunnun Jle [laTense

IIpakTuyeckue 3aHATHSA 0KO01 0KO02
K 1.4.IIK 1.5.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33/IaHUM HA aHAIU3 (PAaKTOPOB, BIMSIOIIMX HA U3MEHEHHE CKOPOCTH IIK 2.1.IIK 2.2.
XUMUYECKOU PEaKIiH, B T.4. C MMO3UIUI SKOJIOTHYECKHU 1IeTIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM IIK 2.3.TIK 2.4.
JEATEILHOCTU B LEJISIX COXPAHEHUS CBOETO 3/I0POBbsI U OKPYXKAFOILEH IPUPOIHOM CPEeabI. IIK 3.1.1IK 4.2.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUK HA IpuMeHeHue npuHumna Jle-1llarense 11 HaxOxKIeHUs IIK 6.2.
XUMHUYECKOTIO PABHOBECHUS
Pazneu 6. PacrBopbl
Tema 6.1. OcHoBHOE coaepKaHue 0KO1 OKO02
[Tonsarue o 0KO7
pacTBopax Teoperuueckoe obyuenue IIK 1.4.1IK 1.5.
K 2.1.I1IK 2.2.
PactBopenne kak (usnko-xumuyeckuii mpouecc. PactBopel. CriocoObl MPHUIOTOBIEHHS PacTBOPOB. K 2.3.1IK 2.4.
PactBopumocTs. MaccoBast 107151 pacTBOpEHHOTr0 BetecTBa. CMBICH MOKa3aTessl MPeAEIbHO JOIYCTUMOM K 3.1.1IK 4.2.
KOHIIEHTPALIMH U €r0 UCIIOJIb30BaHNUE B OLIEHKE SKOJIOTUYECKOH 0€30MacHOCTH. K 6.2.
[TpaBusia 5KOJIOrMYECKU 11€7ecOo00pa3sHOro MOBEACHHSI B OBITY U TPYAOBOM JESATETBHOCTH B LENAX
OpraHU3MBbl ONPEJEIICHHBIX BELIECTB.
Pemenre npakTHKO-OPUEHTHPOBAHHBIX PAaCUETHBIX 3aJaHUN HA PAaCTBOPBI, UCIIOJIb3yeMbIe B OBITOBOH U
IIPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKA
OcHoBHOe coaep:xaHue 0KO01 0KO02

JlaGopaTopHble 3aHATHSA




Tema 6.2. JlaboparopHas pabota «IIpuroroBiaeHre pacTBOPOB». 0K04
Wccnenosanue I . 50 IIK 1.4.IIK 1.5.
CBOWCTB PACTBOPOB PHUTOTOBIIEHUE PACTBOPOB 3aJaHHOMN (MaccoBOM, %) KOHIIEHTpAUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU 1K 2.1.1IK 2.2.
BOIIPOCaMM) U OIIPEAEIICHUE CPebl BOJHBIX PACTBOPOB. K 2.3.11K 2.4
Pemienue 3a1a4u Ha IPUTOTOBJIEHUE PACTBOPOB K 3'1.HK 4'2'
[IK 6.2.
IIpodecconanbHO-0pHEHTHPOBAHHOE COAepPKaHue (CoAepKaHue MPUKJIATHOI0 MOLYJIs)
Paszpnen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM AeTeJIbHOCTH YeJI0BeKa 0KO01 0KO02
0K04
Xumus B ObITY U OcHoBHoOe coaepkaHue %112017 ATIK 15
IPOM3BOJICTBEHHOH | TeopeTndecKoe 00ydeHue K 2.1.HK 2.2'
JeSTEIbHOCTH 1. 2.
YeJIoBeKa Hogeiime qocTikeHns: XUMUYECKOW HAYKU U XUMUYECKON TeXHOJOoTUU. Poib Xxumuu B obecrieueHnuu 11K 2.3.1K 2.4.
JKOJIOTHYECKOH, SJHEPreTUYEeCKOW U NUIEeBON 0e301acHOCTH, pa3BUTHH MeIUIMHbIL. [IpaBuna novcka u EE 2 ';HK 4.2.

aHaJIM3a XUMUYECKON HHPOPMALINU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHast U yueOHO-HAaydHas
JaUTEpaTypa, cpesicTBa MaccoBoil nHpopMmaiu, cetb HTepHeT)

HpaKanecm[e 3aHATHUSA

[Touck u aHanM3 KEHCOB O MPUMEHEHUH XUMUYECKHUX BEIIECTB U TEXHOJIOTUIA 6 ObImy U C yuemom
0yoyuieii npogheccuonanvHoil deameapbHOCMU RO MeMaMm: JTaKU, KPACKH, CTEKJIIO, CIUJIaBhI,
roproYecMa30ouHble MaTepuaibl, HAHOMAaTepUaibl, UICTOYHUKH TOILJIMBA, OBITOBASI XUMHUSI.

3amuTa: [IpencraBienne pe3yabTaToOB pPelIeHUsT KeHCOB B (popMe MUHH-IIOKIAIA C IMPE3CHTAIUEH,
BUJICO-POJINKA, pa3pabOTKU MakeTa caita u Jap.

IIpome:xkyTouyHasi arTecTanus 1o AUCHUILIMHE (324eT)

Bcero

72




3. YCJIOBUS PEAJIMBALIVA ITPOT' PAMMBbI OBIIIEOBPA3OBATEILHOM JUCHATUTAHBI

3.1. TpeboBaHNsi K MMHMMAJIbHOMY MaTepHAILHO-TEXHHYECKOMY 00ecrie4eHHI0
JUia  peanm3zanuu  MporpaMmbl  AUCUUIUIMHBL  NPEAYCMOTPEHBl  CIIEAYIOUIME CIEeLUalIbHbIC
HOMEIIEHUs: y4eOHbIN KaOMHET XUMHUU M XUMHUYecKast 1a0opaTopus.

O0opynoBanue y4eOHOro KaOuHeTa (HAIJIS/IHbIE MOCOOMS): HAOOPBHI IMAPOCTEPIKHEBBIX
MoJieJIel MOJEKyJ, MOJENH KPUCTAUIMYECKUX PEIIeTOK, KOJUJIEKIHUU TPOCTBIX M CIIOKHBIX
BEIIECTB W/WIU KOJUICKIUU TMOJMMEPOB; KOJUJIEKLHS TOPHBIX MOPOJ M MHHEpaloB, Tabiuia
MenneneeBa, yueOHbie GrIbMBI, ITM(POBBIC 00pPa30BATEIBHBIC PECYPCHI.

Texnuyeckue cpeacrBa o00y4YeHHsI: KOMIIBIOTEp C YCTPOMCTBAMU BOCHPOM3BEICHUS 3BYKA,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM.

OO6opynoBanue Ja6opaTopuu: MUHIMAIbHBIM HA0OP PEAKTUBOB U XUMUUYECKOMN MTOCY/IBI.
3.2. UndopMmaimmonHoe odecriedeHne peajm3aiyy nNporpaMmbl

3.2.1. TlepeueHb OCHOBHOM U TOMOTHUTEIBLHON TUTEPATYPHI:

OcHOBHAs OUTEPATYDA:

1. Tabpuensan O.C. Xumus. 10 knacc: yuebHuk: 6a3oBblii yposens / O.C. I'aGpuensn. -- 10-
e u3l. , crep. — M. : [Ipocsemenne, 2022. — 191, (1) c. : ui.

2. Tab6puensu O.C. Xumus. 11 knacc: yueObHuk: 6a30Bblit yposens / O.C. 'abpuenss. -- 8-e
u3. , crepeorurt. — M. : [Ipocsemenne, 2021. — 223, (1) c.: n.

1. Ta6puensu O.C., Octpoymos WN.I'., Cnagxos C.A., Hopodeesa H.M. IIpakTuxym: yueo.
nmocoOue IS CTy/1. yUpeXAeHUH cpe. npod. 00pa3oBaHHUs.
— M., 2021.

JlonoJHuTENbHA JIUTEPATYPA:

2. Bnuuos, JI. H. Xumus: yue6nuk mus CIIO / JI. H. Brnunos, WU. JI. Tlepdunona, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260c. — ISBN 978-5-
8114-7904-7.

3. Tabpuensu O.C., OctpoymoB MW.I. Xumus mna mnpodeccuii M cHenuanbHOCTEH
TEXHUYECKOTO Mpodmis: yUeOHUK A CTYA. YUpeXICHHH cpen. mpod. oOpa3oBaHUsS. —
M., 2019.

4., Ta6puensu O.C., Octpoymos WN.I'., OctpoymoBa E.E. u np. Xumus mis npodeccuii u
CHeLHaTbHOCTEH €CTECTBEHHO-HAYYHOTO MPOMUIs: YUeOHUK U CTYA. YUPEXKJIECHUH cpe.
npod. obpazosanus. — M., 2020.
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Epoxun FO.M. COOpHHK TECTOBBIX 3aJlaHMi O XHMHH: y4eO. mocobwe sl CTy..
VYupexnaenuii cpen. npod. odpaszoBanus. — M., 2020.

INa6puensu O.C., OctpoymoB WN.I'., Cnankop C.A. Xumusi: mocodue s MOATOTOBKH K
EI'D: y4eb. mocobue i cTyn. yupexkaeHuit cpea. mpod. odpazoBanus. — M., 2014,
I'a6puensa O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun 1 ynpaxxueHus: yue0. mocodue ams
CTYI. YUpexKIeHui cpen. mpod. oopazoBanus. — M., 2014

I'yceBa, E. B. Xumusa mns CIIO: yuebHO-mMeronudeckoe mocodue / E. B. I'ycea, M. P.
3uranmuna, 1. . Kynukosa. — Kazans: KHUTY, 2019. — 168c.

Yepuukona, H. 0. Xumus B 10cTynHOM H3lI0)KeHUU: ydyeOHOe mocodue mis cno / H. 1O.

YepuukoBa. — 2-¢ usl., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316¢.

3.2.2 UurepHer pecypesr:

ok

7.
8.
9.
1

. Jlanb: snexTpoHHO-O0nOMMoTeuHas cuctema. — URL: https://e.lanbook.com/
. Tlopran ¢pyHImameHTaIbHOTO XUMHUYECKOTO 00pa3oBanus Poccun. — URL:

http://www.chemnet.ru

XUMUs JJIA BCEX! MIUIFOCTPUPOBAHHBIC MAaTCpUAJIbI 110 06H.16171, OpFaHquCKOﬁH
Heoprannveckort xumuu. — URL: http://school-sector.relarn.ru/nsm/

Kypnan "Xumus u XKusup - XX Bek". - URL: http://www.hij.ru

Yuebnuk xumun. Bexymmuit JI. M. XXunun. bonee cra Buneo3anuceit
IKCHEpUMEHTOB ¢ ypokoB - URL: http://my.mail.ru/community/chem-textbook/

Mup xumun. Ha caiite: kpaTkuii Kypc XuMuH, ouorpaguu XMMHUKOB, CTaThH, BEIIECTBA,
ONbITHI, My3eil. OO0JacTM XUMHM: OpraHu4yeckas, aHaJIUTHYECKas, HSKOXUMHUS,
Hedrexumusi, Tepmoxumus. - URL: http://chemistry.narod.ru

Bupryanbnas Xumuyeckas [1lkona. - URL: http://him-school.ru
https://edu.sirius.online/#/course/364
Xumus Bokpyr Hac. — URL: https://www.lektorium.tv/chemistry

0. 15 onnaita-pecypcos mo xumuu. - URL:

https://media.foxford.ru/articles/chemistry-online

11.Vrpsr:

https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yan
dex&utm_campaign=rus_games _title-k50-

10 desk yandex search 460.new%7C70606312&utm_content=k50id%7C01
00000036930632025 36930632025%7Ccid%7C70606312%7Cqid%7C4801
341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7
Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=010000003693
0632025 36930632025&utm_term=xnmus%20onnaiin& openstat=2GlyZW
NOLnIhbmRIeC5ydTsSMDYWNjMxMjsxMzQ3NTIwMjQINDt5YW5kZXqg
ucnU6cHJIbWI1bQ&yclid=8845603709692674047
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4 . KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHSA OBIIIEOBPA3OBATE/ILHOM TN CIIUTIJTAHBI
KoHTponb u olleHKa pe3ynbTaToB OOy4eHHS! OCYIIECTBILSIETCS IMpErojaBaTesieM B Ipoliecce
TIPOBENICHUSI TIPAKTUYECKUX 3aHSATHH 1 JJAOOPATOPHBIX PadOT, TECTUPOBAHMUS, A TAK)KE BBITOJHEHUS
00y4aroIMMUCS UHIMBUIYaJIbHBIX 33JaHUN, MPOEKTOB, UccleqoBaHUN. Pe3ynbrarel o0yueHus
ONPEIENISAIOT, YTO O0yJaroLecs: JOJDKHbBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH 10 3aBEPLICHUU
W3y4YeHUs TUCIUILUINHBL.
Jnst hopMupoBaHUsi, KOHTPOJS U OIEHKU PE3YJIbTATOB OCBOCHUS YY4COHOW IWCIMILIMHBI
UCTIONIB3YETCSl CHCTEeMa OIIEHOYHBIX MEPOIPUSTHI, MPEICTaRISIomas co00M KOMIUIEKC Y4eOHBIX
MEPONPHSTHH, COTJIACOBAHHBIX C Pe3yJIbTaTaMu 0O0ydeHUs U chopMympoBaHHBIX ¢ yaetoM DI'OC
C00 (mpemmetHbIe pe3ynbTaThl o aucipuiae) 1 DI'OCCIIO.

OK/II Mopyas/P }
Ne K azaen/Tem | Pesyabrar o0yueHus THIbI OLIEHOYHBIX MEPONPHATHH
a
I OCHOBHOE coepKanmne
1 Pazgen 1. ®@opmyaupoBarth
OcHOBBI 0a30BbIe MMOHATHSA U
CTpOCHUSA 3aKOHbI XUMHHU
BeLIeCTBa
11 OK 01 [Crpoenne |CocTaBisTh 1.Tect «CrpoeHue aToMOB XUMUYECKMX OJJIEMEHTOB MU
[1K1.4. aromos XUMHUYECKHE GOPMYIIBI | IpUpOIa XMMUIECKOM CBSA3M».
[IK 1.5. |xpmuueck |coemumenuit B
MK2.1. |yx COOTBETCTBHH CO 2.3aja4d  Ha  COCTAaBJICHME XUMHYECKHX  (POPMYI
MK 2.2. DJIEMEHTOB | CTENEHBIO OKUCIIEHHs | IBYXAaTOMHBIX COEIUHEHUN (OKCI/IL[OB, CyJIL(I)I/II[OB,
g§2234 U NpUPOJA | XUMHUYECKUX TUAPUAOB U T‘H_)‘
MK3.1. XUMHYCCK |3JICMCHTOB, UCXOOA U3 .
1K 4. |0 cBazu  |BanenTHOCTH 1 3. 3ajgaHus HA UCHOJB30BAHUE XUMHUYECKOW CHMBOJIUKHU
K 6.2, NEKTPOOTPUIIATENBHO |M  HAa3BaHWH  COCIMHEHHI IO _ HOMEHKIIAType
cTH MEKXIYHAPOJHOIO COI03a TEOPETHUUECKON U MPUKIAIHON
XUMHUM M TPUBUAIBHBIX Ha3BaHUM MJIsI COCTABIIEHUS
XUMHYECKUX  (OPMYJ  JIBYXaTOMHBIX  COEAMHEHUH
(oxcumoB, cynbGUIOB, THAPWUAOB M T.M.) W JAPYTHX
HEOPraHWYECKUX COCTUHEHUHN OTIENbHBIX KJIACCOB
1.2 OK 01 |Ilepuoamu |Xapakrepr3oBaThb 1. Tectr «Meramnyeckne |/ HeMETAUTMIECKUE
€CKHiA XUMUYECKHE JIEMEHTHI | CBOMCTBA,
OKO2 | 0k0n  n|p coorserctsmn ¢ ux 3JIEKTPOOTPUIIATENIBHOCTE U CPOACTBO K
LIK1.4. Tabiuia | MOJOKEHUEM B 3JIEKTPOHY
gﬁzlls AN TIEPHONIECKOH XUMHYECKHX DJIEMEHTOB B COOTBETCTBHE C HX
K 2.2. MGHHGHCC CHCTEMC XHWMHUUYCCKHX SHGKTPOHHBIM
K23, |32 JJIEMEHTOB H.W.|cTpoeHHEM U TMOJOKEHUEM B IEPUOAUYECKOMN
K 2.4. MenpeneeBa cucTeMeE
MK3.1. xuMmudeckux aeMeHToB .M. MenpaeneeBay.
[K 4.2.
K 6.2. 2. [IpakTrueckre 3aaHusl HA YCTAHOBJICHUE CBS3H

MEXIyCTPOCHHEM aTOMOB XMMHYECKHX JJIEMEHTOB U
TIEPUOINICCKUM

W3MEHEHHEM CBOWCTB XHMHUYECKHX JJIEMEHTOB U
COEINHEHHUN B COOTBETCTBHU C ITOJ0KEHUEM
[lepuonuueckoit

CHCTEME.

nux

3. HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIG TCOPECTUICCKUC
3aJaHus Ha

XapakKTepru3aliuo XUMHUYCCKUX 3JICMCHTOB!
«Meramnnueckue /| HeMeTaIIHYECKUE CBOﬁCTBa,
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Moayas/P

OK/M .
Ne K aznes/Tem | Pesynbrar o6yueHust THnbI OLEeHOYHBIX MEPONPUATHI
a
3NEeKTPOOTPULIATENIBHOCTh U CPOACTBO K JJIEKTPOHY
XUMHUYECKHX D3JEMEHTOB B COOTBETCTBHE C UX
JJEKTPOHHBIM  CTPOEHHEM W IIOJIOXKEHUEM B
MIEPUOTUYECKON cucreMe XUMUYECKUX
anemenToB JI.J. MennaeneeBa»
2 Pa3gen 2. |XapakTepu3oBaTh
Xumuuec [tunel  xumuyeckux| KoHTposbHasi padora
KHe peaxkumui
peakmu «CTpoeHne BemecTBa 1 XUMHUYECKHe PeaKIum»
2.1 OK 01 | Tumsr Cocrapnare  peaxumu |1, 3agauu HA cOCTAaBICHUE YPaBHEHUI peaKInii:
XUMHNYCCK |COCOAUHCHUA,
OK04 | . pasowkenus, oGMeHa, |~ COCTMHCHHS, 3aMEIICHUS, PA3TIOKCHHS, 0OMEHa;
311?145 peakuuii  |3aMelIcHUs, — OKHUCIUTEIBHO-
K21, OKHCIHTEILHO- BOCCTAHOBUTEJIBHBIX PEAKIMH C HCIOIb30BAHUEM
MK 2.2. BOCCTaHOBHUTCIIBHBIC MeToJa
K23, peakiuu 3IEKTPOHHOTO OajaHca.
K 2.4. 2. 3a/1aun Ha pacueT MacChl BEIIECTBA WK 00bEMaA
[IK3.1. razoB IO H3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
[1K 4.2.
W
[1K 6.2. 00BEMY ONHOTO W3 YYACTBYIOIIUX B PEAKIUH
BEIIIECTB;
pacuérnl
Maccel (00bEMa, KOIMYecTBa BEIMIECTBA) MPOAYKTOB
peaxuuu,
€CJIM OHO U3 BELIECTB UMEET MPUMECU
2.2 OK 01 |Dnektpon |Cocrasnste ypaBuenus|1l. 3agaHuss Ha COCTaBIIEHHE MOJICKYJSIPHBIX U
HUTHUYCCKAA |XUMHUYCCKHUX peaKnuu | MOHHBIX
OK 04 auccoImall | MOHHOTO obMeHna ¢ peaKHI/Iﬁ C y4daCcTueM KHUCIOT, OCHOBaHHUU H
[IK1.4. ust H|y4acTHEM coJen,
K LS. | i HEOPraHMYECKHX YCTaHOBJICHUE U3MEHEHMSI KUCIIOTHOCTH CPEJIbI
[1K2.1. obmMeH BEIIIECTB
K 2.2. 2. JlabopatopHas paboTa "TUIbI XUMHYECKHX PeaKiuii”
[1K2.3.
[K 2.4.
[1K3.1.
K 4.2.
1K 6.2.
3 Pazpen 3.|HccaegoBarb KonTtpoanHas padora
CTpoeHue |cTpoeHHe U CBOMCTBA
- HeOpPraHH4ecKuX «CBolicTBa HEOPraHMYeCKUX BelIeCTB)
CBOICTBA |BelleCTB
HEOpPraHu
YEeCKHX
BEILECTB
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Moayas/P

OK/M .
Ne K aznen/Tem | Pesyabrar o0yueHust TunbI 0LIEHOYHBIX MEePONPHUATHIi
a
31 OK 01 (Knaccupu |Knaccupuumposare  |1. Tect «HomeHknaTypa M Ha3BaHME HEOPraHUYECKUX
H§11.4. Kalwys, HEOPTaHWICCKUE BEIIECTB MCXOAs M3 UX XUMHYECKOH (OPMYNBl HIH
ng ‘15' HOMEHKJIAT | BEIECTBA BlcocraBiieHre  XMMHYECKOW  (OPMYJIBI  HCXOAS W3
Koo |TP2 H|COOTBCTICTBIM € MX|paspapmus  BemlecTBA 10 MEKAyHAPOIHOH — HMIH
7" |CTPOCHUE |CTPOCHUEM o
1K2.3. TPUBHAIBHON HOMEHKIIATYpe».
K 5.4 HEOpraHu4
K31, | Coxux 2. 3ajaum  Ha pacyeT MaccoBOH g0 (Macchl)
[K 4.2, |BCWeCTE XUMHYECKOTO DJIEMEHTa (COEAMHEHMS) B  MOJIEKYJIE
[1K 6.2. (cmecn).
3. llpakTuueckne  3amaHus 1O  KJIACCH(UKAILUH,
HOMEHKJIAType " XUMHYECKHM bopmynam
HEOPraHMYECKUX BEIIECTB Pa3INIHBIX KJIACCOB.
4. TlpaxTuyeckue 3aJaHus Ha oIpezieneHne
XMMHYECKOH aKTHBHOCTU BEIECTB B 3aBHCUMOCTH BHJIA
XMMHYECKOH CBSI3MH THIIA KPHCTAJUTMYECKOH PEIICTKH.
3.2 OK 01 |®usuko- |YcraHaBIuBaTbh 1. Tect «OCOOEHHOCTH XHMHUYECKHUX CBOWCTB OKCHJOB,
OK 02 XUMHICCK | SABHCHMOCTD (1’1/13I/Hu<o' KHCJIOT, OCHOBaHWH, aM(OTEPHBIX THAPOKCHUAOB U
K14 ue XHUMHYCCKHUX CBOMCTB coJiei.
K 1 5 CBOICTBA |HEOPraHUYECKUX
K 1 HEOPraHHY |BELIECTB OT CTpoeHus (2. 3aJaHusl Ha COCTABICHHUE YPaBHEHHH XUMHUYECKHX
MK 2.2. |CKHX aTOMOB U MOJICKYJL, & [peaKIMid €  y4aCTHEM  TPOCTBIX M CIOXHBIX
[1K2.3. |BCWCCTB | TAKKE THIA| HeOPraHMYECKUX  BEIIECTB:  OKCHUJAOB  METaJUIOB,
K 2.4. KpHCTALIMYCCKON HEMETAILIOB u aM(OTEPHBIX AIIEMEHTOB;
gﬁﬁg etttk HEOPraHMYECKUX KHUCIOT, OCHOBaHMH M aM(OTEPHBIX
K 6:2: TUJPOKCUJIOB, HEOPraHUYECKHUX coJieit,
XapaKTePU3YIOIIUX UX CBOMCTBA U CIIOCOOBI TOIYYCHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE TEOPETUUECKUE 3aJaHUS
Ha CBOMCTBA M TOJTy4eHHE HEOPTaHMIECKUX BEIIECTB
33 | OKO01 |Mnentud |MccremoBath 1. TIpakTUKO-OPMEHTHPOBAHHBIE  3aJ@HUS IO
OK 02 |VKalUs  |kayecTBEHHBIE COCTAaBJICHUI0 XHMHYECKUX pPEaKLMi C y4acTUEM
OK 04 HEOPIaHHt | peakuu HEOPTaHWYECKUX BEIIECTB, MUCIOIB3YEMBIX JIJIS UX
K14, | "CCMX | peoprammueckux  |M/CHTHOHMKAIMN.
BEIIECTB
gﬁ 21 ‘15' BCIICCTB 2.JIabopatopuas  pabora: “Unentudpuxanus
K 2 2 HEOPraHUYECKUX BEIIECTB’
[1K2.3.
[K 2.4.
[1K3.1.
K 4.2.
[1K 6.2.
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Mopyas/P

Ne oxm aszes/Tem | Pesyabrar o0y4ueHus THNBI OLeHOYHBIX MEPONPUATHI
K a
4 Paznen 4.|Hccnenosars KounTtposannasi padora
CTpoenue |cTpoeHne U CBOCTBa
" OpranMYecKuX «CTpoeHue U CBOWCTBA OPraHUYECKUX BELIECTB)
CBOICTBAa |BelIECTB
opraHmve
CKHX
BeleCTB
4.1 OK 01 |Knaccudu |Knaccudunuposats 1. 3amaHus Ha COCTAaBICHHE HAa3BaHUN OPraHUYECKUX
[1K1.4. | kauus, OpraHu4ecKue COCIMHEHUM MO TPUBHAIBHOM WM MEXAYHApPOIHOU
gﬁ; '15' CTpOCHHE | BEILCCTBA B| cucTemaTnieckoit HOMEHKIIAaType.
l n COOTBCTCTBUU C nux
[IK 2.2. | yomenxar | crpoennem 2. 3ajaHus Ha COCTABJICHHE IOJIHBIX U COKPAILEHHBIX
311?234 ypa CTPYKTYpHBIX ~ (OpMyn  OpPraHMYecKHX  BEIECTB
K3, |Opranuiec OT/ICNIbHBIX KJIACCOB.
MK 4.2. <™ o
K 6.2 |Bewects 3. 3amaum Ha ompeneneHUE MpOCTEHIEei
(opMyIIBIOpraHUYeCKOi MOJIEKYJIbI, HCXOS U3
3JIEMEHTHOTO cOocTaBa (B
%)
4.2 OK 01 |CgoiicTBa |YcTraHaBiuBaTh 1. 3agaHusl Ha COCTABICHHWE YPaBHEHUH XUMHUYECKHX
OK 02 OpranMdec | 3aBUCHMOCTD ®H3H1fo' peakuuii ¢ y4acTHEM OpPraHMYeCKHX BEIIECTB Ha
Kux XUMHUYCCKUX  CBOUCTB| ocHoBaHUM X COCTaBAW CTPOCHHS.
OK 04 COCAMHCHU | OPraHUYCCKUX BCUICCTB
7 OT cTpoeHUs MoJieKyll |2. 3aJaHUs Ha COCTAaBJICHHWE YPaBHEHUH XUMHUYECKHUX
peaKUnii, WILTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA C
Y4ETOM MEXaHM3MOB NPOTEKAaHUs NAHHBIX PEAKUUH U
TEHETHYECKON CBSI3M OPraHMYECKHX BELIECTB Pa3HBIX
KJIACCOB.
3. PacuerHble 3aaud 10 YpaBHEHUSIM peakUUld C
y4acTHEM OPTaHHMYECKHUX BEIECTB.
4. JlaGoparopHas pabota “I[TpeBparienus
OpPTraHMYECKUX BEIECTB IPU HarpeBaHUU"
4.3 OK 01 (Mnentudu |Hccnenosats 1.IIpakTHKO-OpHEHTUPOBAHHBIE 3aJaHus o
OK 02 Kanus KaueCTBCHHEIC COCTABJICHUIO XUMHUYECKUX pEaKUMid ¢ y4dyacTUEM
OPTAHHHCC | peAKIH OPTAHMHECCKIX | opragyecKUX BEIECTB, B T.4. HCMOIb3YEMbIX I MX
OK 04 [fHx COCIMHCHIH HUACHTU(QHUKAIUHI B OBITY W TPOMBIIIJICHHOCTH.
[IK1.4. |BEIIECTB, [OTAENBHBIX KJIACCOB
MK 1.5. |ux 2.JJaGoparopHas pabora: “Unentuduraius
[MK2.1. [3HaueHue u OpPTaHUYECKUX COSTUHEHUN OTICIBHBIX KIacCOB”
[1K 2.2. (mpumeHeH
[TK2.3. |ne B
[1K 2.4. |Gprrosoit u
[1K3.1. TIPOU3BO/IC
K 4.2. | pennoit
[1K 6.2. JCATCIBHO
CTH
"enoBeKa
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Monayas/P

OK/M )
Ne K aszes/Tem | Pesyabrar o0y4ueHus THNBI OLeHOYHBIX MEPONPUATHI
a
5 Pa3zgen 5. |Xapakrepu3oBaTh
Kunernue | BIusinme pPa3/IMYHBbIX
CKHe H|akropos Ha
TEPMOAUH | paBHOBECHE H
AMHY€CKH | CKOPOCTH
e XHMHYECKHX peaKIuii
3aKOHOMe
pHOCTH
NMPOTEKaH
usi
XUMHUYICCK
HX
peaxkuuii
5 OK 01 |Ckopocts | XapakTepusoBath IIpakTHKO-OpUEHTUPOBAHHBIC TEOPETUYECKUE 3aNaHUs
XUMHIECK | BIMAHNAC Ha aHauu3 (aAKTOPOB, BIMSAIOIIMX HA W3MCHCHUE
OK 02 nux KOHIICHTpalu CKO I -
5 pocTtu XAMHYECKON peaKuuu. [Ipaktuko
PCaKIuh. | pearupyiommx OpPUEHTHUPOBAHHBIE 3a/aHHS HA MPUMEHEHHE MPUHIIHIA
XuMHIeCcK BCIICCTB n
Jle-IllaTenbe nnst HAXOXKACHUS HANPABICHUS CMEIICHHS
oe TEMIIEPATYPbI Ha M
PABHOBECH | CKOPOCT  XHMHUCCKIX paBHOBECHS XMMUYECKOHM peakuuu ¥ aHanu3 (pakropos,
e peakiyit BIIMAIOIIUX HA CMEILEHUE XUMUYECKOIO PaBHOBECUS
XapakTepHu30BaTh
BIIMAHHUC HN3MCHCHUA
KOHLIEHTpALUHU
BCIICCTB, pcaknuun
Cpelbl U TeMIepaTypsl
Ha CMeIIlCHUE
XUMHNYCCKOTO
PaBHOBECHUL
6 HUccaenoBars
Pa3gen 6. |MCTHHHBIE PacTBOPBI
PaCTBOPBI C 3aJJaHHBIMH
XapaKTepUCTUKAMH
6.1 OKO01 (Ilomsarue o|Pasnuuate wmcTuHHEIE|1l. 33124y HA IPUTOTOBJICHUE PACTBOPOB.
[IK1.4. |pactBopax |pacTBOpHI
[TK 1.5. 2. IIpakTUKO-OPUEHTHPOBAHHBIE PACUETHBIE 3aJIaHUS
[TK2.1. Ha JINCIIEPCHBIE CHCTEMBI, UCTIONb3YeMbIe B OBITOBOH M
[K 2.2. MIPOU3BOACTBEHHON JEATENBHOCTH YEJIOBEKA
[K2.3.
K 2.4.
MMK3.1.
K 4.2.
K 6.2.
6.2 OK 01 |Hccnenosa |Hcenenosars  pusuko-|JJaboparopHas padora “IIpurorosienue pacTBopos”
HHUC XUMHNYCCKHUE CBOUCTBA
OK 04 CBOWMCTB  |MCTHHHBIX PACTBOPOB
pacTBOpoB

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJlep:KaHMe (CoAepKaHue NPUKJIATHOTO MOLYJIs)




Moayas/P

No OIICC/H azgen/Tem | Pe3yabTar o0yueHust THIbI OLEHOYHBIX MEPONIPUATHI
a
OKO01 |Pa3pgen 7. |OuenuBarn Keiic (c yueTom Oymymieit mpodeccrnoHaTEHOM
MOCJIEACTBHA JesTeILHOCTH ) BO3MOYKHBIE TEMBI KEHCOB:
OKO02 |\ Xumnst Bl 5 1ropoii u|1. Hoseiimmue cBa
. pOYHBIE CpEIBI.
OK 04 6blTy " IIpOI(I3B0I[CTBeHH0]71
HPOU3BON | o renbHOCTH 2. bynymue marepuainsl Jisl IPOU3BOACTBA CBAPKU B

OK 07 |CTBEHHOM | 0.0 phewca ¢ mosmmmii | PA3HBIX CpEJax.
[IK1.4. [ACATETRH | 500 nornueckoii
[1K 1.5. |ocTm 5e30MaCHOCTH 3. bynymue BcmoMoraTeiabHbIE MaTepUaibl A
[MK2.1. [4enoBeka HaIlUIaBKH.
11K 2.2. 4. Unentudukanus MaTepUaioB AJs CBapKH.
g§22'3 4 3amura Keiica (¢ yuerom Oynyuuei
HK3..1.. npogdeccuoHaANbHO/1EATETbHOCTH)
[1K 4.2.
K 6.2.
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