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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI «XUMUSI»

1.1. MecTo AUCUMILUIMHBI B CTPYKType OCHOBHOI mpodeccHoHAILHOM
00pa3oBaTeIbHOI MPOTrPAMMBI
Oob1eo0Opa3oBaTenpHasl TUCHUIUIMHA «XUMHsD» U3ydaeTcss Ha 0a30BOM ypOBHE B
o011e00pa3oBaTeIbHOM IIMKJIE y4eOHOro IUTaHa OCHOBHOM MpodeccroHanbHOMI
oOpa3oBarenbHOM mporpamMmbl 10 crenuanbHOCTH: 38.02.01 DxoHOMHKA WM
Oyxrajrepckuii yuer (1o OTpacjsim)

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCITUTITIMHBI

1.2.1. leau u1 3aga4y JTUCHUATIMHBI

dopMUpOBaHUE y CTYJEHTOB MPEJICTABICHUS O XMMUYECKON COCTABIISIIOICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa KaK OCHOBBI TMPUHATHS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO IOBEJCHUS B
MIPUPOTHOM CpeJie.

3ajaum JUCUUIJIMHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOWIEN Cpelie, LIEJIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbI HEOPTAHUUYECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHHUS  XUMHYECKUX  PpEaKUUi, OOBSICHATH UX  CMBICI,
HMHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TPOBEACHUS MPOCTEUIINX  XUMHUUYECKHUX
HKCIIEPUMEHTAJILHBIX HCCIIEIOBAHUN C COONIOZIEHHEM TMpaBWil 0€30MacCHOTO
oOpaIleHus ¢ BEIeCTBaMH 1 JIaDOpaTOpHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS HUCIIOIH30BaTh MH(POPMAIINI0O XUMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHUS ~ IPOTHO3UPOBATH  MOCJIEACTBUS  CBOEH
JEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX W IPOU3BOJICTBEHHBIX
MPOILIECCOB;

6) chopMupoBaTh MOHUMAHNUE 3HAYUMOCTH JOCTHIKEHUN XUMHUYECKON HAYKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOEHHS 001Ie00pa3oBaTeJbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne JUCIUIUIMHA UMeeT npu hopmupoBannu u pazsutiuu OK



Koa n
HauMEeHOBaHHe
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IMCHHUIIJIUHBI

Oo0mue

JAucuunianHapHbie

OK 01. Beibupath
CHOCOOBI PeLICHHUs
3a7a4
npodeccruoHanbHON
JeATEIIEHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHUTAHUS:

- TOTOBHOCTH K TPYIy, OCO3HAHHE I[EHHOCTH MacTEepCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHBHOH JIEATEIILHOCTH TEXHOJIOTMYECKOU U
COLIMAJILHOM HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATD,

IUIAHUPOBaTb U CAMOCTOATENBHO  BBINOJNHATH  TaKylO
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepaM TIpodecCHOHATHLHON
JESITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJIbHbIMH AeHCTBUAMM:

a) 0a30Bble JJOrHYecKHue JeHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIHMPOBAaTh U  AKTyaJIM3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJINBATh CYIIECTBEHHBIM MPU3HAK NI OCHOBAHMS JUIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S

- ONpeneNisaTh LeNU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTphbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH

3aKOHOMEPHOCTH U NPOTUBOpPEUHS B

paccMaTpUBAEMBbIX SIBJICHHUSIX;

- BHOCUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHHUBATH
COOTBCTCTBUC  PE3YJIbTATOB OCIIAM, OIICHUBATbL  PUCKU
MOCIEACTBUI ACATCIIBHOCTH

- Ppa3BUBATb KPCATUBHOC  MbLIIUICHHUC TIIpU  PCIICHHUU

JKU3HEHHBIX TTPOOJIEM

- BJIAJETh CUCTEMOM XMMHUYECKHX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMUYECKUNA JJIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIN
aTOMOB, MOJIEKyJIa,

HOH, BaJICHTHOCTD,

AIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, yriepoaHbIi
CKeneT, (pyHKIMOHANbHAS
M30MEpBI, TOMOJIOTMUYECKUN psii, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCIIOPOJI- U a30TCOAEpXkalllue COEIUHEHUs, OHOJIOrMYecKu
aKTUBHBIC BelIecTBa (YIJICBOJBI, JKHUPBI, OEJIKH), MOHOMED,
CTPYKTYpHOE

COCAUMHCHHA, KPUCTAJUIMYCCKAA PCIICTKA, THIIBI XHMHYCCKUX

I'pyi1ia, paaukal, HU30MCEpus,

moJImMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC

peakiuii  (OKHUCIUTETHbHO-BOCCTAHOBUTENbHBIE,
peaKiuu HOHHOTO OOMEHa),
ANEKTPOIUTHYECKAS

9K30- H
SHIO0TEPMUYECKHE, pacTBop,
ANEKTPOJIUTHI, HEDIIEKTPOIIUTHI,
JICCOITHAITAS,

XUMHUYECKON pEeaKIMHM, XMMHYECKOE paBHOBECHE), TEOPUH U

OKHCJIMTENIb,  BOCCTAaHOBUTEIh,  CKOPOCTH
3aKOHBI (Teopm[ XUMHUYECKOT'O CTpOCHI/Iﬂ OpFaHI/ILIeCKI/IX BCIIICCTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoanueckui 3akoH .M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMUH,
(dakToNOrMuecKre CBEACHHS O CBOMCTBAX, COCTABE, MOTYYCHUH U
0€30MacHOM UCIOIb30BAaHUU BAXXKHEHIINX HEOPTaHMYECKUX U
OpPTaHUYECKHUX BEHIECTB B OBITY M MPAKTHUECKON AESITETbHOCTU

YeII0BEKa,




0) 0a30BbIe HUCcIeI0BaTeILCKUE JIelCTBUA:

- BJIaACTH HaBbIKaMH y‘le6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI7I u
HpO€KTHOI71 ACATCIbHOCTH, HABbIKAMHU Pa3pCIICHUA Hp06HeM;

- BBISIBJIATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBAThL 3a4avy, BbIABUIaTbh TUIIOTC3Yy €C PCHICHUA,
JUIS

YTBEPKJICHMM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

HaXOIUTb apI‘yMeHTBI JOKa3aTcJIbCTBA CBOHUX
- aHAJIM3MPOBATh IIOJYYCHHBIC B XOJC PCIICHUS 3aJa4u
pe3yabTaThl, KPUTHYECKU OIICHUBATh HX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

- yMeTh T[EPCHOCHTh 3HAaHUS B IIO3HABATCIIBHYI U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- yMETb WHTErpPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIABUI'aTb HOBBLIC MHJCH, HpennaraTb OpI/IFI/IHaJII)HI)Ie
MOJIXOJIbI U PELICHNS;

- CIIOCOOHOCTH UX HCIIOIL30BaHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKE

- YMETb BBIABIIATH XapPaKTEPHbIC IIPU3HAKU M B3aUMOCBA3b
W3YYCHHBIX IOHATUH, INPUMEHATH COOTBETCTBYIOLIME IOHSATHUS
IIPY ONHCAaHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHUYEeCKUX U HX IpeBpalICHUN;

BCIICCTB BBISABIIATD

B3aMMOCBS3b  XMMHUYECKMX 3HAHMH ¢  MOHATHSIMHM U
MPEACTABICHUSMU JPYTUX €CTEeCTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh MCMOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COCIMHEHUM
MEXIYHAPOAHOTO COI03a TEOPETUUYECKON M MPHUKIAJTHOU XUMHH
W TPUBHAIBHBIC Ha3BaHUs BAKHEHUIIMX BEIIECTB (DTHJICH,
alleTWSieH, TIMUepuH, ¢eHon, ¢GopManbAeru, YKCycHas
KHUCIIOTA, TIUIUH, YTapHBI Tra3, YTJIEKUCHbId ras, aMMHuax,

ramcHasa HU3BCCTD, INUTBCBasA CoOAa H

APYTHX),
OpFaHI/I‘-IeCKI/IX BGIIIGCTB,

HEramicHas H3BCCTh,

bopmybl
YPaBHECHUS XUMHYECKHX PpEaKIni,

COCTaBJIATh HEOPTaHUYECKUX u
OOBSICHATH UX CMBICH; MOATBEPXKIaTh XapaKTEPHbIE XUMUYECKHE
CBOWCTBa BEIIECTB COOTBETCTBYIOIIMMHU JSKCIEPUMEHTAMU U
3alMCAMU YPABHEHUM XUMUYECKUX PEAKLINN;

- yMETh  YCTaHaBIMBaThb IPHUHAICKHOCTh  U3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K OINPEIECICHHBIM
KJIaccaM M IpymIiaM COEJUHEHHUH, XapaKTEPU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONPEAEIATh BUAbI XUMHUYECKUX CBS3€EU
(koBasieHTHasi, WOHHAs, MeETaJUTMYecKasi, BOJOPOIHAs), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KIACCU(PHUIIUPOBATH
XUMHUYECKHE PEAKIINH;

- chopMHUpOBaTh TPEACTABICHUSA: O MAaTEPUATHHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUM IPUPOJIBL; O
MECTE€ U 3HAYEHUU XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK U €€
ponu B OOECTEeUeHUU yCTONYMBOTO PA3BUTHUS YEJIOBEUECTBA: B

peIIeHNH POo0JIeM IKOJIOTHIECKOM, IHEPTeTUUECKON U TTUIIEBON




0€30IaCHOCTH, B PAa3BUTHH MEIWIIMHBI, CO3JIaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB SHEPIHH, B OOCCICYCHUH
palMoOHAIBHOTO  MPHUPOJONOIb30BaHusA, B  (GopMUpOBaHUU
MHUPOBO33pEHUS H OOmeld KyJIbTyphl YEIOBEKa, a Takke
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO
U IIPUPOJHON Cpene;

- BJIAJETh CUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (JOTIOJHUTEIBHO K CHCTEME

NOHATUI  0a30BOrO  YPOBHsI) - W30TOIBI, OCHOBHOE U
BO30YKIIEHHOE COCTOSHHE aToMa, THOpHIU3aIis aTOMHBIX
opOuTaner, xumuueckas cBsa3b ("F " m "', KpaTHBIC CBS3H),

MOJISIpHAsi KOHLEHTpauus, CTpyKTypHas (opmyna, uzomepus
(cTpykTypHasi, reomerpuyeckas (IIUC-TPaHC-U30MEpHs), THUIIBI
XUMHUYECKHX peakiuii (roMO- M TeTepOoreHHbIC, 0OpaTUMbIE U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHI,  CTENEHb  JUCCOLMALIMM,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE TOHHUMAaHUSA
IPUYUHHOCTY M CHCTEMHOCTH  XHMHUYECKHX  SIBICHHH,
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U  HaJIMOJIEKYJSIPHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHHW3MaX  XHUMUYECKUX  PEaKIHi,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEpPHOCTAX UX
NPOTEKaHHs, O XHMHYECKOM pPAaBHOBECHUH, JUCHEPCHBIX
cucreMax, (pakToNOTHYecKHe CBEJIEHHs O CBOWCTBAX, COCTaBE,
NOJyYeHUH W  O€30MacHOM  HCHOJb30BAaHMU  BaXXKHEUIIMX
HEOPraHMYECKUX U OpraHMYeCKMX BEIIeCTB B OBITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNoBeKa; OOIIMX HayYHBIX
NPUHIMIIAX  XUMHUYECKOTO  TPOU3BOACTBa (Ha  MpuMepe
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MPOM3BOJICTBA  CEPHOM  KHUCJIOTHI, aMMHaKa, METaHOJa,
nepepaboTku HEPTH);

- YMETh MPOBOAUTH pacyeThl MO0 XUMHYECKUM (opmyliaM Hu
YpaBHEHUSAM XUMHUYECKMX PEaKUMid ¢  HUCHOJIb30BaHUEM
¢usnueckux BeMMYMH (Macchl, OOBeMa Ta30B, KOJMYECTBA
BEILIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKICHUIO XHUMHYECKOH (hopmyIsl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJUYECTBA BEIICCTBA)
MPOJYKTa peakllid, €Cld OJHO M3 UCXOJHBIX BEIIECTB JaHO B
BUJE  pacTBopa C  ONPEACIICHHOM  MaccoBOM  joJiei
PacTBOPEHHOTO BEIIeCTBA WJIM JIaHO B U30bITKE (UMeeT
MPUMECH); pacueThl MAacCOBOW WJIM OOBEMHOM JIOJNIM BBIXOJA
MPOJIYKTa pEaKIWU; pacueThl TEIUIOBOTO 3(deKTa peakiuii,
00BEMHEBIX OTHOIICHUIH I'a30B;

- YMETh BBISBIATH XapaKTEPHbIC MPU3HAKA U B3aHUMOCBS3b
W3YYCHHBIX TOHSATUH, MPUMEHSATH COOTBETCTBYIOIIWE TOHSTHS
IpU ONUCAHUU CTPOEHUS M CBOWCTB HEOPTraHUYECKUX H
OpraHMYECKUX BEIIECTB M HX MPEBpAIICHUI;, BBIABIATH
B3aHMOCBSI3b ~ XMMHUYECKHUX  3HAHUH €  TOHATHAMH U
MPEJICTABICHUSIMHU JIPYTHX TMPEeIMETOB AJisi 00jee OCO3HAHHOTO
MMOHUMAHUS U OOBSICHEHHUS CYIIHOCTH MaTEPUAIBHOTO €IMHCTBA
MHpa; WCMIOJIB30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHMS IS
OOBSICHEHUS! ¥  TPOTHO3UPOBAHUS  SIBIICHUH,  HMEIOLIUX
€CTECTBEHHOHAYYHYIO TIPUPOY;

-yMETh HCIOJIb30BaTh HAUMEHOBAHUS XMMHYECKUX COCIUHEHUN
MEXIYHAPOAHOTO COI3a TEOPETUYECKON U MPUKIAAHOU XUMHUHU
Y TPUBUAIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCSA K U3yUYECHHBIM
KJlacCaM OpraHU4eCKUX U HEOPraHMYeCKUX COEIUHEHHUI;
WCIIOIh30BaTh XHMMHYECKYI0 CHUMBOJHMKY JUIsl COCTaBIICHHS




dopMya  HEOpPraHMYECKHMX  BEIIECTB, MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAILEHHBIX MU CKEJIETHBIX)
dopMya OpraHMYECKMX BEILECTB; COCTABIATh YPABHEHUS
XUMUYECKUX  PpEaKkIUd U  PACKpbIBATh HUX  CYLIHOCTH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ IoCcpeaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWi; peakuuit
HOHHOTI'O oOMeHa IMyTeM COCTaBJICHHU A ux IIOJIHBIX u
COKPAILEHHBIX MOHHBIX YPAaBHEHUH; PEaKLUUH TUApPOJIN3a,

peaxuuit KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB I[MHKAa W aJIOMHUHUS); MOATBEPXKAATh
XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIIECTB

COOTBETCTBYIOUIMMHU SKCHEPUMEHTAMHU U 3alMCIMU YPaBHEHUM
XUMHUUYECKUX PEAKIIUIL;

- yMeTh KJIacCU(UIHUPOBATH HEOPTraHUYECKHUE M OPTraHUYECKUE
BEIIIECTBA U XMMHUUYECKHE PEAKIUU, CAMOCTOATEILHO BBHIOMPATH
OCHOBaHUS W KPHUTCPUH I KiIacCH(PHUKAIMM W3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTEPH30BaTh COCTaB W BaKHEHIINe
CBOWCTBA BEILIECTB, IIPUHAIICKALIMX K ONPEAEIEHHBIM KilaccaM
W TpyllaM COeAWHEHWH (TPOCThIe BEIIEeCTBA, OKCHUJIBI,
THJIPOKCHUJIBI, COJIU; YTIIEBOJOPOABI, MPOCThIE d(PHUPHI, CHUPTHI,
(heHOoBI, ambJeruabl, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIC
3(hUpkI, KHUPBI, YTIEBOAbl, AMHHBI, AMHHOKHUCIOTHI, OCJIKH);
MPUMEHATh 3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB JUIS
AOKCIEPUMEHTAIIBHOM  TMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAaHMS XUMHUUYECKUX PEaKIud U
MIPOTHO3MPOBAHMS BO3MOKHOCTEN UX OCYILIECTBIEHNUS;

- YMEThb NOATBEPXKIATh HA KOHKPETHBIX IIPUMEpax XapakTep
3aBHCHUMOCTH  PEAaKIIMOHHOW  CIIOCOOHOCTH  OpraHUYeCKHX
COCJIMHEHUH OT KPAaTHOCTH M TWNa KoBajeHTHoU cBsizu ("D " u
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), B3aMHOI'O BJIMSTHUSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax;
a Takke 0T OCOOCHHOCTEH peain3aluy pa3IuyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIuii;

- YMETh XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUW) U MOHOB XUMHYECKHX
sanemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucremst JI.U.

MeHﬂeneeBa N HUX BAJCHTHBIC BO3MOXHOCTH, HUCIIOJIb3Ys

nousitus "s", "p", "d-anekTpoHHbIe" OpOUTAIN, SHEPTETHUCCKUE
YPOBHU; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMblX HMH COCTUHEHHH IO

nepuoaam " rpyuiam;

OK 02.
Hcnonws3oBars
COBPEMEHHbBIE
CpeZCTBa IIOUCKA,
aHanu3a u
UHTEpIpeTaluu
UHPOPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH TS
BBITNIOJIHEHMSI 3a/1a4
npodecCuOHATbHON
JeSITEIbHOCTH

B 00s1acTMIIEHHOCTH HAYYHOI'0 MO3HAHUS:
- c(OpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKH U OOILIECTBEHHOU

KYJIBTYP,
MECTa B

IMPaKTHUKH, OCHOBAHHOI'O Ha Auaiaore

CIIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOETO
HOJUKYJIBTYPHOM MUDE;

- COBEpPILEHCTBOBAHHUE S3bIKOBOM M UUTATEIbCKOW KYJIBTYPbI
KakK CpcacCTBa B3aI/IMOI[eI>'ICTBI/I$[ MCXKAY JIIOAbMU W IMO3HAHUA
MUpa;

- OCO3HAaHWE IICHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh HPOEKTHYIO u HCCIIEI0BATEIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

OsJaagenue YHUBepPCAJbHBIMH
NO03HABATEJILHBIMM JIeHCTBUSIMU:

B) padora ¢ uHpopmanueii:

- BJIaJIeTh HaBbIKaMH MOJTyYeHHs HH(OPMAIMK U3 UICTOUHUKOB

Pa3HBIX THUIIOB,

y4eOHBIMU

CaMOCTOATCIIBHO OCYIICCTBJIATH IIOMCK,

- YMCThb IUJIAHUPOBATHL W BBIINIOJIHATH XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHuss OpPraHMYECKHUX BEIIECTB IIPU HarpeBaHuH,

MOJIYUYCHHEC OTWUJICHA M H3YYCHUC CTO0 CBOfICTB, Ka4YCCTBCHHBIC
p€aKiuyu Ha

AIBACTUABI, KpaxMall, YKCYCHYIO

ACHATypauus OeIKOB Ipu HaArp€BaHWHW, MNBCTHBIC PCAKIIUU

KHUCIIOTY,

6CJ'IKOB; OpoBOAUTL PEAKIHUU HOHHOI'O 06MeHa, OIIPCACIIATH
cpeay BOJAHBIX paCTBOPOB, KAUCCTBCHHLIC PCAKIINN Ha CyJ'II;(I)aT',
Kap60HaT- U XJIOpHUJ-aHUOHBI, Ha KAaTHOH aMMOHMHA, pCUIaTbhb

JKCIIEpUMEHTANIbHBIE  3a7aur 1o Temam "Metamnsl" U

"Hemetannsl") B COOTBETCTBUM C MpaBUJIaMH TEXHHUKH

0e30MmacHOCTH IpU O0OpallleHu! C BEUIECTBAMU U JTAOOPATOPHBIM
000pyIOBaHMEM; TIPEJICTABIATH

pPE3YIbTATBI XUMHNYCCKOI'O

9KCIICPUMCHTA B (I)OpMC 3aliucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX

peakuuii W (GOPMYNIHMPOBATH BBIBOJABI Ha OCHOBE OTHX
pE3yJIbTaTOB;
- yMeThb  aHAJIM3MPOBaTh  XHMHMYECKYI0  HH(OpMAIHIO,

MOJIy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpPEICTB MaccOBOMU
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aHaJIM3, CHUCTEMATH3aIlMI0 W HMHTEPHpPETalnio HWHOOpMAIUN
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

- CO3/1aBaTh TEKCTHl B pa3dUYHBIX (QopMarax ¢ y4eTOM
Ha3Ha4YeHUs MHQOpPMAIMK U TEJICBON ayTUTOPHUH, BBIOMpas
ONTUMATBEHYIO (OPMY MPEICTABICHUS U BU3YyaTU3aIUH;

- OIICHUBAThH JOCTOBEPHOCTD, JICTUTUMHOCTh HH(OpPMAIIHH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHIESCKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa HH(OPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJOTHI B PEIICHUU KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M  OpraHU3allMOHHBIX  3aJa4  C
COOJIIOIEHUEM TpeOOBaHMIA TEXHUKHA

6630HaCHOCTI/I, TMT'CHBI, pecypcocGepexceHI/I;I, IIpaBOBbIX H

9ProHOMHKH,

ATHYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHHA U 3alIUThL HHq)OpMaHHH,
WH(OPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH;

uHpopmanuu, cetb UHTEpHET U 1pyrue);

- BJIaJICTh OCHOBHBIMHU METOJaMH Hay4YHOT'O TTO3HAHMSI BEILIECTB U
XUMHUYECKUX SIBJICHUH (HaOsto/IeHre, U3MEpPEHHE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMCTb HNPOBOJUTH PaCYCThl IO XUMHUYCCKUM q)OpMy.]IaM u
XUMUYECKHUX HCIIOJIb30BaHHUEM

YPaBHEHUSAM peakuuii ¢

(GU3MYECKUX  BEIMYMH, XapaKTePU3YIOIIHX

obbema (HOpMaJbHBIE

BCIICCTBA C

KOJIMYECTBEHHON CTOPOHBI: MAacChl,
yCIIOBUS)

CUCTCMHBIC XHMHUYCCKUC 3HAHUA I IIPUHATUSA peI_HeHI/Iﬁ B

ra3os, KOJINYCCTBA BCIICCTBA, HUCIIOJIB30BAaThb

KOHKPCTHBIX JKU3HCHHBIX CUTYALUAX, CBA3AHHBIX C BCHICCTBAMU
" UX IIPUMCHCHUCM
- YMCTb CaMOCTOATCIIbHO

IJIaHUPOBATHb n MMPpOBOAUTH

XUMHUYECKUH SKCIIEPUMEHT (IIOJyuYeHUE M M3yYeHHE CBOWCTB

HEOPraHWYeCKHMX U OPraHUYECKHUX BEIIECTB, KAaYECTBEHHBIC
peaxkuuu YIJIEBOI0POIOB Ppa3IUYHBIX KJIaCCOB u
KHCIIOPOJICOACPKAIIMX ~ OPraHUYECKHX  BEIIECTB, pEIICHHE

AKCIEPUMEHTAJIBHBIX 33/a4 10 PACIIO3HABAHNUIO HEOPTraHUYECKUX
Y OPraHMYECKUX BELIECTB) C COOII0AEHUEM MPaBHII OE3011aCHOTIO
oOpallleHns C BeIeCTBAaMHU M JIaOOpaTOPHBIM 000pYyI0BaHHEM,
dbopMynupoBaTh 1ENIH  HUCCIEIOBAHUS,
pa3ianyHoil hopMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBAThH U

npeaoCTaBIATh B

OLICHUBATDb UX NOCTOBCPHOCTD,

- YMETh OCYLIECTBIIATH LIEJICHANPABICHHBIN TOUCK XUMHYECKOU
uHpOpMALlMK B PA3IUYHBIX HMCTOYHHMKAX (Hay4yHas U y4deOHO-
Hay4Has JMTeparypa, CpPeiCcTBAa MacCOBOW HH(OpPMALUHU, CETh
WHTEepHET U fpyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpOpMaLHIO, HCIIOJIB30BAaTh B
COOTBETCTBUU C ITOCTaBJICHHOHN yueOHO 3a1aueii;

nepepabarbiBaTh €€ U
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- BJIAJCTh CHCTEMOW 3HAHWUH O METOJaX HAy4YHOTO TO3HAHUS
SIBIICHUI TIPUPOJIbI, UCIOJIb3yEMbIX B €CTECTBCHHBIX HAyKax M
YMEHUSIMU TPUMEHATh 3TH 3HAHUS TIPU SKCIECPUMEHTAIHLHOM
HUCCICAOBAaHUU BCIIECCTB U  OJIA O6’b$ICHeHI/I$I XUMHUYCCKUX
PUPOJIC
JCSITeTIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KHU3HH;

SBJICHUW, HMEIOIHUX MECTO B MPAaKTUYECKOMN

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpAa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE y4e0OHO-HCCIIeI0BATENbCKOMH,
MIPOEKTHOM M COIMAIbHOMN JIEATECIIbHOCTH;

OBiajeHHe  YHMBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
JeHCTBUSIMU

6) COBMECTHaA J€ATEJIbHOCTD.

HaBbIKaMH

- MOHUMATh M MCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W
WHIUBUTyJIbHOU PabOTHI;
- MIPUHUMATH LEeJIN COBMECTHOI
OpraHU30BBIBaTH M KOOPJAMHHMPOBATH JCHCTBUA IO €€
JOCTH>KEHHUIO: COCTABJIAITh IUIAH JACHCTBUM, pacrpeaeiarhb

pojin ¢ y4e€TOM MHEHHUN Y4aCTHHUKOB O6Cy)KI[aTB PE3YJIbTAaThI

ACATCIIBHOCTH,

COBMECTHOM paboThI;

- KOOpPAMHUPOBATb M BBINOJHITH padOTy B YCIOBHUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHECCTBJIATH MNO3UTUBHOC CTPATCTUYCCKOC IMOBCICHHC B

pPa3JIMYHBIX  CUTyalUsX, MPOSABISIT  TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMHA peryJasiTUBHBIMH
JeHCTBUSIMU:

') NPUHSATHE ce0si U APYTUX JIIO/Aei:

- YMETh TUTAHUPOBATH M BBHITIONHATH XUMHUYECKHA IKCIEPUMEHT
(mpeBparieHus
MOJIyYCHHE JITUJICHA W HM3YYCHHE €r0 CBOKCTB, KayeCTBECHHbBIC

OpraHWYECKUX BEIIECTB TMPU HArpeBaHUU,
peaKkmuy Ha  aJbJCTHIbI,

ACHaTypauus 0eJIKOB IIpu Harp€BaHvWMW, NBCTHLIC PCAKIMHU

Kpaxmall, YKCYCHYI KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpPEACNAThH
Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIUU HA CyIb(aT-,
KapOOHAaT- M XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHUS; pElIaTh
3amayu 10 "Meramis"  u

OKCIICPUMCHTAJIbHBIC TEMaM

"Hemeramasl") B COOTBETCTBHHM C TEXHUKHU
Oe3omacHOCTH TIpu OOpaIlleHUuH ¢ BEIIeCTBAMU U Ta0OPaTOPHBIM
00opyaoBaHUEM; pe3yabTaThl  XWMHUYECKOTO

9KCIICPUMCHTA B Q)opMe 3aliucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIHUX

IIpaBUJIaMH

MMpeACTaBJIATb

peakuuii ¥ (QopMyNIHpOBaTH BBIBOJBI HAa OCHOBE JTHUX
pE3yIbTaTOB;
-yMETh  CAMOCTOSITEJIbHO  IUIAHUPOBaTH W MPOBOAUTH

XUMHUYECKHM SKCIIEPUMEHT (IIOJIydeHHE U H3yYeHUE CBOWCTB

HCOPTaHUYCCKUX U OPraHuYCCKHUX BCUICCTB, KAaYCCTBCHHBLIC
pcaknuu YTJICBOAOPOAOB Ppa3InYHbIX KJ1aCCOB n
KHCJIOPOACOACPKAIIIUX OpraHU4YCCKUX BCIICCTB, peaicHuc

HKCIEPUMEHTANIBHBIX 33124 110 paclo3HAaBAaHUIO HEOPTaHUYECKUX
¥ OPTaHMYECKUX BEILIECTB) C COOIIOAEHUEM MTPaBMII OE3011aCHOTO
oOpallleHusl ¢ BellecTBaMH U J1TaOOpaTOpHBIM 000PYJOBaHHUEM,

11




- NpPUHAMATh MOTHBBI M apryMEHTBl JAPYTUX JIOAEH Ipu
aHaJIM3€ PEe3yJIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIIOJIeH Ha OMIMOKH;
- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MUP C TIO3UIIHH JPYTOrO
4eJI0BEKa;

dbopMynupoBaTh LENH  HUCCIEIOBAHUSA,
pa3ianuHoil hopMe pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

npeaoCTaBJIATh B

OK 07.
CoieiicTBOBaTh
COXpaHEHUIO
OKPYXKAaroIIei cpeJibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUSA 00
M3MECHCHUH KJIMMAaTa,
TIPUHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3 pexTUBHO
JIEHCTBOBAThH B
Ype3BbIYATHBIX
CUTYaIIUAX

B 00s1acTH3K0/10IrMYECKOr0 BOCIIUTAHHUSA:

- ¢(hOPMUPOBAHHOCTH IKOJIOTUYECKON KyJIbTYPHI, IOHUMAaHUE
BIMSAHUS  COLMAIBHO-DKOHOMMYECKHMX  IIPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLUAIbHOW CpEelpl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpobieM;

- IUIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKPYKaIOLICH
cpelne Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO Ppa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JIEUCTBUHM, IPUHOCAIIMX  BpPENX
OKpYXaIoIIeH Cpeae;

- YMEHHUE MIPOrHO3UPOBATh HEOIAroNpHUATHBIE YKOJOTHUECKUE
NOCIIEACTBYSI NPEANPUHUMAEMBIX JEHUCTBUH, NPENOTBPAILATh
ux;

- pacllMpeHue OIbITa JEATEIbHOCTH  JKOJOTMYECKOU
HaIlPaBJIEHHOCTH;

- OBJ1IaACHHUC HaBbIKaMH y‘le6H0-HCCHCHOB&TGHLCKOﬁ, HpO@KTHOﬁ n

COITMATLHOM JAeSITEIIHLHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISIONICH
CCTGCTBCHHOHaleHOfI KapTUHBI MHpPA, POJIX XUMHUH B MMO3HAHHUU
SBJIGHUN TPHUPOABbI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIHMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOM

JUIS ~ peIICHUs  NPaKTHYECKMX 3aJa4 M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3JIOPOBBIO U IPHPOTHOMN
cperne;

- yMeTh coOOJI0/IaTh TpaBUjIa KOJIOTHYECKHU I1eJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYAOBOM MAEATENBHOCTH B LENAX
COXpPAHEHHUsI CBOEr0 3I0pPOBbs M OKpPYXKalolleHd IPUPOJHOU
Cpelbl; YyUYUTHIBATh OMACHOCTh BO3JCHUCTBUS HA KHUBBIC
OpPraHu3Mbl  ONpEAETICHHBIX HOHUMas
rokasateJsi peiebHOM JOIyCTUMON KOHIIEHTpaIiH;

AHAJIM3UPOBATL M OHOCHHUBATHL C

BCIIECTB, CMBICIT
- YMETb MPOTHO3UPOBATH,
MO3UIMI DKOJIOTUYSCKON 0€30IacCHOCTU IOCICICTBUS OBITOBOM
U TIPOU3BOJCTBEHHOM JCATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM BEIIECTB; UCIIOIH30BATh MOJYyUYECHHbBIE 3HAHUS TSI
MPUHATHAS TPAMOTHBIX pEIIEHWH TPoOJIeM B CUTYyaIUsX,
CBSI3aHHBIX C XHMUEH;

- YMCTb OCO3HAaBaThb OITACHOCTb BO3JCHCTBHS Ha JKHUBBIE

OpTraHHU3MBbI OMPCACIICHHBIX BCIICCTB, IIOHHUMasd CMBICJI
IIoKa3aTeia HpeﬂeHLHOﬁ HOHYCTHMOﬁ KOHOCHTpallunu, U
IOACHATD Ha mpumMepax CIIOCOOBI YMCHBIIICHUA n

MPEIOTBPALICEHUS] HMX BPEAHOTO BO3JICUCTBUS HAa OpPraHU3M
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YCJIOBCKa.
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2. CTpyKTYypa M cojep:xkaHue 0011eo0pa3oBaTeIbHON JUCHUILTHHBI « X UMM

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 78
OcHoBHOe coJiep:KkaHue 12
TEOpeTUIeCcKoe 00ydeHne 48
IPAKTUYECKHE 3aHSITUS 24
IIpodeccuonanbHO-OPHUEHTUPOBAHHOE CO/lep:KaHMe (coaep:KaHne 6
NMPHUKJIATHOT0 MOIYJIA)

TEeopeTu4ecKoe o0yueHne 4
[PaKTUYECKUE 3aHATUS 2

IMpomexxyTounas atrectanus(auddepeHMpPoOBaHHbIN 3a4€T)
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2.2. TemaTu4eCKMH IUIAH U COACPKAHUE U CIUTIHHBI

HaumenoBanue Copaepxanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3aeyioB U TeM JlaopaTopHbIe M NPAKTHYECKHEe 3aHATHS, IPUKJIATHOI MOAYJIb YacoB | KOMIIETeHIHU
1 2 3 4
OcHoBHOE co/lep:KaHue
Pa3nes 1. OcHOBBI CTPOEHHSI BellecTBa
Tema 1.1. OcHoBHoOe coaep:kanue OK 01
Crpoenue Teoperuyeckoe o0yueHue
aTOMOB CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. JJIeKTpoHHas KoH(purypanus atoma. Kinaccupukanus XuMHIeCcKuX
XUMHYCCKAX 3NIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHbIe 21eKkTpoHbl. BaneHTHOCTh. DIeKTpOHHAS IPHPOIa XMMUUECKON 2
3JICMCHTOB U CBSI3U. DJIEKTPOOTPUIIATEILHOCTD.
1pupozaa IlpakTH4Yeckue 3aHATUSA
XUMUYECKOH PelleHne NpakTUYECKUX 3a1aHUM Ha COCTABJIEHUE SJIEKTPOHHO-TpadrIecKuX GOpMyI1 2J1eMEHTOB 14
CBs3H HEPHOJIOB.
Pemrenue 3amannii Ha UCTIOIB30BAHNE XUMUYECKON CUMBOJIMKU U Ha3BaHUN COETMHEHUI IO HOMEHKJIAType 5
MEXyHapOJAHOIO COI03a TEOPETUUECKOMN U MPUKIIAJIHON XUMUU U TPUBUAJIbHBIX Ha3BaHUH JIJIs1 COCTaBJICHUS
XUMUYECKUX (HOPMYJT ABYXaTOMHBIX COEAMHEHUM (OKCUIOB, CYIb(UI0B, TUIPUIOB U T.I1.) U IPYTUX
HEOpPraHMYECKUX COEAMHEHUN OT/IENbHBIX KJIaCCOB.
Tema 1.2. OcHoBHOE conep:kanue OK 01
[lepuomnyecknii | TeopeTnyeckoe o0yuenue OK 02
3aKOH M Tabauma [Tepuonnueckas cucrema xuMmuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nyuecKuii CMbICIT 2
J.. Menneneesa | [Tepuoauueckoro 3akona J[. 1. Menzeneesa.
IIpakTHYecKkue 3aHATHA
Pemenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa XapaKTepU3aLUI0 XUMHUUECKUX
3JIeMEHTOB «MeTannnueckue / HeMeTalInYeCKie CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh U CPOJICTBO K 5

AJIEKTPOHY XMMHUUYECKUX DJIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MIEPUONYECKON cucTeMe XuMruieckux aneMeHToB .M. Menneneesay.
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Pazgen 2. XumMuyeckue peakumu

Tema 2.1. Tunsr | OcHOBHOe cofepKaHue OK 01
XUMHYECKHUX Teoperuyeckoe o0yueHue
peakuuit Krnaccudukanus u TUIBI XUMUYECKUX PEaKIUil C y4acTHeM HeopraHndeckux BeuecTB. KonnuecTBeHHbIE

OTHOLIEHUA B XUMUU. OCHOBHBIE KOJITMYECTBEHHBIEC 3aKOHBI B XUMHUH U PACUEThI 110 YPABHEHUSIM XUMHUUYECKUX

peakuuii

IIpakTnyeckue 3aHATHSA

CocraBneHnue ypaBHEHUHN peakiuidi COSAMHEHUS, PAa3JIOKEHUS, 3aMEILICHUsI, 0OOMEeHa. Y paBHEHHS peaKIuid

TOpPEHUsI, HOHHOIO0 0OMEHA, OKHCIIEHUSI-BOCCTAHOBJICHHUSI.

Pacuer K0IM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U POAYKTOB peakiuu. Pacyer

KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIMU COEITMHEHUS, €CIIM OJJHO U3 BEILLECTB JIaHO B U30BITKE

W/WIH COAEPXKUT MpuMecH. Pacyetr MaccoBoi miin 00beMHOM TOJTM BbIXO/1a TIPOAYKTA PEAKIIUN COSAMHEHUS

OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuet macchl (00beM, KOJTMYECTBO

BEIIECTBA) MPOYKTa PEaKlUH, €CIIM OJTHO U3 BEIIECTB JIaHO B BUJI€ PACTBOPA C OMPEeNIEHHON MacCOBOM

JI0JIEH PAaCTBOPEHHOIO BEILECTBA.
Tema 2.2. OcHoBHOE coaepxaHue OK 01
Onextponutriecka| Teopernyeckoe o0y4eHue
g aucconnannsa M- (Teopust SMEKTPOIUTHUECKOM nucconmanuu. Peakiimn moHHoro oOmeHa. CocTaBieHHE peakluidi MOHHOTO
MOHHBII 0OMEH 0o0MEHa IyTeM COCTaBJICHHSI UX MOJHBIX U COKpAIlEHHBIX HOHHBIX YPaBHEHUH.

I'unponus coneil. 3HaueHKe TUIPOIN3a B OMOIOrMUEeCKUX OOMEHHBIX nporieccax. [I[pumenenue ruaposnsa B

MIPOMBIIIJIEHHOCTH.
Pasnen 3.CTtpoeHue 1 CBOMCTBAa HEOPraHHYECKHX BelIECTB
Tema 3.1. OcHoBHOe coep:kaHue OK 01
Knaccupukanus, | Teoperuueckoe obyduenue OK 02

HOMCHKIJIaTypa U
CTPOCHUC
HCOPTaHNYCCKUX

[IpenMer Heopranudyeckoit xumun. B3auMocBs3p Heoprannueckux BemiecTB. Knaccuduxarms
HEOpPraHWYECKUX BelecTB. [IpocTrie U ciiokHbIe BemecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIHI,
TUAPOKCH]IBI, KUCIIOTHI, COJIH).
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BCIICCTB

Homenknarypa 1 Ha3BaHHE HEOPTAaHUYECKHUX BEIECTB UCXOAS U3 UX XUMUYECKOH (OPMYIIbI HITH
COCTaBIICHHE XUMHUYECKON (hOPMYJIBI HCXO/ISl U3 HA3BaHUS BEIIECTBA MO0 MEXKTyHAPOAHOMN UM TPUBUATBHOM
HOMEHKJIAType.

MexMoneKyIsipHbIe B3auMoaeicTBrsI. Kpuctamioruaparel. ArperaTHble COCTOSTHHSI BEIIECTBA.
Kpucrannuueckue u amopdHbIe BemecTBa. TUITBI KPUCTATUNIMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIsSIpHAS,
WOHHAs1, METaJUIMYeCcKasi).

HpaRanecmle 3aHATHUSA

Pemenue 3amay Ha pacdyeT MaccoBOW JOJM (MacChl) XUMHUYECKOTO 3JEMEHTa (COCIWHEHHUS) B MOJIEKYJIe
(cmecn).

Pemenne mnpakTHuecKux 3ajaHUi MO KiIaccUUKAIMM, HOMEHKJIAType M XMMHUYECKMM (opMyam
HEOPraHMYECKUX BEIIECTB pPa3IMUYHBIX KJIAcCOB (HAa3bIBATh M COCTAaBIATH (POPMYJIBI XMMHUECKUX BEILECTB,
OIpeIeNIATh IPUHAIIEKHOCTD K KJI1accy).

Hcrounuku xumuuyeckod uHpopmanuu (HaydyHas M ydeOHO-HayyHasl JUTepaTypa, CpeACTBa MacCOBOIi
uHpopmanuu, cerb MHTepHer u npyrue). Ilouck uHpopManuu IO Ha3BaHWUSIM, HACHTU(UKATOpAM,
CTPYKTYPHBIM (opMyJiam.

Tema 3.2. duzuko-
XHUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

Mertannsl. OOmue ¢u3nyeckue W XUMUYECKHe CBoicTBa MeTauioB. CrocoObl MoiydeHHs. 3HaueHHE
METAJUIOB U HEMETAJIJIOB B MPHUPOJE U KU3HEISATEILHOCTH YeloBeKa U opraHu3MoB. Koppos3us meranios:
BUJIbI KOPPO3UH, CITOCOOBI 3aLIUTH METAIJIOB OT KOPPO3HH.

Hemerannel. O0mue ¢puznyeckne 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUMTHYHBIE CBOMCTBa MeTalioB [Y—
YII rpynn. Knaccudukanuss v HOMEHKJIaTypa COeAUMHEHMM HeMeTaioB. KpyroBopoTsl OHOTreHHBIX
3JIEMEHTOB B IPUPOJIE.

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/I,ILOB, TUAPOKCUIOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BEHICCTB, BOOOPOJAHBIX COC,[[I/IHeHI/Iﬁ,
BBICHIUX OKCUIAOB U THAPOKCHUIOB.

OK 01
OK 02

17




HpaRTn'{ecmle 3aHATHUHSA

CocraBiieHne ypaBHEHUN XUMUUYECKUX PEAKLUN C yYACTHEM IIPOCTBIX U CIOKHBIX HEOPraHUYECKUX BELIECTB:
OKCHJIOB METaJJIOB, HEMETAJUIOB W aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUU U
aM(OTEPHBIX TUAPOKCHIOB, HEOPTAaHMUYECKUX COJICH, XapaKTePU3YIOIUX UX CBOHUCTBA.

Pemenue IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTUUCCKUX 3az[aHm”1 Ha CBOMCTBA U IMOJIYUYCHHUEC HCOPTraHNYCCKUX

BEIIIECTB.
Tema 3.3. OcHOBHOe coiep:KaHue OK 01
IIponsBozcTBO Teopernyeckoe o0yueHue OK 02
HCOPraHWYCCKUX  |OOmme MPEACTABICHUS O IMPOMBIIUICHHBIX CI0CO0AaX TOMYyYeHUS XHMHUYSCKUX BEIIeCTB (Ha MpuUMepe
BCIHICCTB. MIPOU3BOJICTBA aMMUAKA, CEPHON KHUCIIOTHI).
3HavYeHHE U
IIPUMCHCHHE B UYepnas u uBetHas Metautyprus. [IpakTudyeckoe MPUMEHEHHWE AJICKTPOJIHM3a I TOJTYYCHHUS IICIIOYHBIX,
ObITY U Ha IIEIOYHO3EMENTbHBIX METAJNIOB U amtoMUHUA. CTEKII0 U CHIIMKATHASI IPOMBIILIEHHOCTb.
HIPOU3BOACTBC [IpoGnema 0TX0/10B ¥ MOOOYHBIX MPOJYKTOB.

IMpakTnyeckue 3aHATHSA

Pemenne mpakTUKO-OPUCHTHPOBAHHBIX 3aJaHUA O POJIM HEOPTAHWYECKOH XWMHU B PA3BUTHUU MEIUIIMHBI,

CO3JIaHMH HOBBIX MaTEpHAJIOB (B CTPOMTENHCTBE M JIP. OTPACISIX MPOMBIIIJICHHOCTH), HOBBIX MCTOYHHKOB

SHEepruu (TbTEPHATUBHBIC MCTOYHUKH DHEPTUH) B PEIICHUH MPOOJIEM DKOJOTHYECKOH, SHEPTreTHUECKOW |

MUIEBOM 6€30MacHOCTH.
Pa3nea 4.CTpoeHue U CBOHCTBA OPraHN4eCKUX BellecTB
Tema 4.1. OcHoBHOe cogepkanue OK 01
Knaccudukanus, | Teoperuueckoe oGydenue
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CTPOCHUE U

Hpez[MeT OpFaHI/I‘IGCKOﬁ xuMuH. B3anMocBs3b HEOPraHN4YC€CKUX U OpraHNn4€CKUX BEIICCTB.

HOMCHKJIaTypa XHMMHUUECKOE CTPOEHUE KaK MOPAIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COMIACHO MX BaJeHTHOCTH. OCHOBHEIE
OpraHn9ecKux [OJIOXKEHUST TEOPUU XHUMHYECKOTO CTPOEHHS OpPraHudecKux coeauHenuii A.M. Byrtiepoa. YriepoaHsiit
BCIICCTB CKEJIET OpraHMYeCKOM MOJIEKyJIbl. MOJIEKYJISIpHBIE W CTPYKTypHbIC (pa3sBEpHYTbIE, COKpAICHHBIE)
XUMUYeCcKHe (OpMYJIbl. 3aBUCHMOCTD CBOMCTB BEIIECTB OT XUMHUECKOTO CTPOCHHUS MOJIEKYJI.
M3omepust u u3omepsl (CTpyKTypHas, reoMmerpudeckast (Lquc-TpaHc-uzomepusi). KpaTHoCcTh XMMHUYECKOM
CBSI3U.
[TonsaTne o pyHKIMOHANBHOH rpymme. [IpuHmIe kKiaccuuKanuu OpraHMYeCcKuX COSAMHEHUM.
MexayHapoaHass HOMEHKJIATypa U IPUHIUITEI HOMEHKJIATYPbl OPraHMYECKUX COSAMHEHUI.
Homenknatypa OpraHMYeCKMX COEIMHEHHWH OTIENbHBIX KIAcCOB (HACHIICHHBIC, HEHACBIIICHHBIC U
apoOMaTHYECKUE YTIEBOIOPObI, CIUPTHI, (DEHOIBI, alIbACTUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIp.)
CocraBieHre MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHNYECKHX BEHIECTB OTACIBHBIX KIacCOB,
UCTONB3yd UX Ha3BaHWSA MO0 CHCTEMaTHYecKOoW HOMeHKmarype. Pacuersl mnpocreifmeit  (opmyisr
OpPraHUYECKOM MOJIEKYJIbI, UCXOs U3 3JIEMEHTHOrOo cocTaa (B %).
Tema 4.2. OcHoBHOE conepxaHue OK 01
CaoiicTBa Teoperudeckoe odyueHue OK 02
OpraHquCKvHX OU3NKO-XMMHUYECKUE CBONCTBA OpPraHMYECKHX COEAWHEHMH OTHENIbHBIX KjaccoB  (0coOeHHOCTU
COeMHEHU I

KJIacCU(UKALMM U HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTMUECKUH psAld U obmas ¢opmyla; U30Mepus;
¢u3nyeckne CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOBI MOTYUYSHHUS):

— TIpENeNbHbIE YIUIEBOLOpPOAbL. l'OpeHue MeraHa Kak OAWMH W3 OCHOBHBIX HCTOYHMKOB TEIUIA B
MPOMBIIIIEHHOCTH U ObITy. CBOWCTBA NMPUPOJIHBIX YIIEBOJOPOJOB, HAXOXKACHUE B MPUPOJIE U NMPUMEHEHHE
AJIKAHOB;

Here,Z[CJ'IBHBIC U apOMAaTHYCCKUC YTITICBOAOPOIbI. HOJ'II/IMCpI/BaLII/IH 9TUJICHA KaK OCHOBHOC HAIIPaBJICHUC €TI0
HUCIIOJIB30BaHMA. FopeHI/Ie AllCTUJICHA KaK MCTOYHUK BBICOKOTCMIICPATYPHOI'O INIAMCHU IJIsI CBAPKU U PC3KHU
MCTAJIJIOB,;
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— KHCJIOPOJCOAEp)KAIMNe COSAWHEHHs! (CIHUPTBI U TpocThie 3(uphl, (HEeHONBI, ambAETHIBl U KETOHBI,
KapOOHOBBIE KHCJIOTBI M HX Ipou3BoAHbIE). [IpakTMyeckoe NpUMEHEHUE STUICHIVIMKOJS, INIMLEPHUHA,
¢denona. Ilpumenenne Gpopmanbaeruia, aeTaabAeru1a, yKCyCHOM KUCIOTHI.

MBpbLa Kak COJI BBICIIUX KapOOHOBBIX KUCIOT. MoOloIIe CBOMCTBA MBLIA;
— a30TCOJepKALIIE COCMHEHUS (AaMUHBI 1 aMUHOKHCIIOTBI, OCNKH).

Knmaccudpukanmmss ©u  OCOOEHHOCTH  OpPraHMYECKHUX peakuuii. PeaknuoHHbIe I1EHTpHL.  Pagukasbl.
[TepBoHavabHBIC TOHATHS O THIAX U MEXaHU3MaX OPraHUYECKHX PEaKIIHM.

HpaRanecmle 3aHATHUSA

Pemenue nenodek npeBpameHnii Ha FEHETUUECKYIO CBSA3b MEXAY KJIaCCAMHM OPTaHUYECKUX COCIMHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHON MJIM MEXKTYHAPOIHON
CUCTEMaTUYECKOM HOMEHKJIaType. Pemenne pacueTHbIX 3a7a4 110 YPAaBHEHUAM PEAKLUI C y4acTUEM
OpPraHUYECKUX BELIECTB.

Tema 4.3.
Opranunueckue
BEILIECTBA B
KHU3HEIESITEIBHOCT
1 4EeJIOBEKa.
IIpousBoacTBo u
MIPUMEHEHNE
OpPraHUYECKUX
BEILIECTB B
MPOMBILIIIEHHOCTH

OcHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me

buooprannueckue coeaunenus. [lpumenenue u buonornyeckas poisib yrieBoJaoB. OKuCIeHHE YTIeBOJOB —
HMCTOYHHUK SHEPTHH KUBBIX OpraHu3mMoB. O0acTu MpUMEHEeHUsT aMHUHOKHUCIIOT. [IpeBpatienus: 6eIKoB MUIIH
B OpraHu3Me.

buonoruueckue ¢ynkiuu OenkoB. buonormueckue ¢yHKuuu KupoB. Ponb opraHuueckoil Xxumuu B
peleHny mpobeM MuIIeBoil 6€30MacHOCTH.

HyxJienHoBbIe KMCIOTHI: cOcTaB U cTpoeHue. Ctpoenue HykineoTu10B. CoctaB HykJIeMHOBBIX kucnot (JJHK,
PHK). Posib HyKI€MHOBBIX KHCIIOT B KU3HEACSITEIbHOCTH OPraHU3MOB.

IIpon3BoACTBO OpraHMYECKUX BELIECTB: NMPOMU3BOJACTBO MeTaHousa, nepepaborka Hedru. IlommaTmiieH kak
KpPYITHOTOHHA)KHBI TMPOAYKT XHMMHYECKOro Ipou3BoAcTBa. Ilpumenenne stuneHa. [IpousBoactso u
IIPUMEHEHNE KayuyKa U PE3UHBI.

CuHTEeTHYECKME M MCKYCCTBEHHBIE BOJIOKHA, MX CTpPOECHHME, CBOWcTBa. [IpakTMdeckoe HCHOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: U3OJSALMS JUIsl TPOBOJIOB, MEMOpaHbI JIJIsl ONIPECHEHHSI BOJbI, 3allUTHbIC
IUIGHKA JJIs1 aBTOMOOWJIEW, IJIacThIpH, XHMpPYprudeckue TMoBs3KH. HoOBble TEXHOJOrMM JallbHEHIIero

OK 01
OK 02
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COBCPUICHCTBOBAHUS NOJIMMCPHBIX MATCPUATIOB.

Pons OpFaHquCKOﬁ XUMHHU B PECIICHHUU HpO6J’ICM BHGPFCTquCKOﬁ 6630HaCHOCTI/I, B pa3BUTUU MCIHIIMHBI,
CO3JaHH HOBBIX MAaTE€PHAJIOB, HOBbIX HCTOUYHHUKOB SHEPTHUU (aJ'II)TCpHaTI/IBHBIe HCTOYHHUKHU BHCPFI/II/I).

HpaRTn'{ecmle 3aHATHUSA

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 33/IaHUI IO COCTABIICHUIO XUMHUYECKUX PEAKIIMA, OTPaKAIOIINX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUICCKUX COCIMHECHUH B Pa3IMIHBIX cpeax (MMPUPOIHBIX, OMOJOTHIECKHX,
TEXHOTCHHBIX ).

Pa3ngen 5. Kunernyeckune u TepMoOIHHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peaKknuii

Tema 5.1. OcHoBHoOE coaepxaHue OK 01
Kunernueckue Teoperuuyeckoe o0yyenune OK 02
3aKOHOMCPHOCTH | Xumuueckue peakuuu. Kiaccupukanuss XMMHUYECKUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U
NpOTCKaHNsA TETEPOreHHBIE), IO UCTIOIB30BAHUIO KaTaIn3aTopa (KaTaTUTHYECKUE U HEKATATUTUYECKUE).
XUMATCCKUX CKOpOCTh pEakKIuH, €€ 3aBUCUMOCTh OT Pa3IWYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIONINX BEIICCTB,
peakuuii KOHIICHTpALlUA PEarupyrolnx BeEIIecTB, TemmepaTypsl (mpaBwio Baut-I'odda), mmomaan peaxkunoHHOM
MOBEPXHOCTH, HAJIMYUS KaTaiau3aropa. Posib katanu3aTopoB B IPUPOJIE U MPOMBIIIJIEHHOM ITPOU3BO/ICTBE.
OHeprust akTUBallMM. AKTUBUpPOBaHHbIM KomIuiekc. Karanmuszaropsl u karanus. Posp kaTanum3aTopoB B
IPUPOJIE U TPOMBIIIJIEHHOM ITPOU3BO/ICTBE.
Tema 5.2. OcHoOBHOe coep:kaHue
Tepmonunamuueck | Teoperuueckoe o0ydyeHme OK 01
nue Knaccugukanus XuMHUUeCKUX peakiuil: mo TernaoBoMy 3¢pdekty (3K30TepMUUYECcKHe, YHIOTEPMUUYECKHE), 1O OK 02
3aKOHOMEPHOCTH  |oGpaTtuMocTH (0OpaTuMble U HeoOpaTuMble). TertoBble 3PPEeKThl XMMUYECKUX peakuuil. TepmoxuMudeckue
IIPOTCKaHUA ypaBHeHUs. OOpaTUMOCTDb peaKIuil.
XUMHICCKHUX XUMUYECKOE PAaBHOBECHE U €r0 CMEIICHHE IO/ JICHCTBUEM Pa3INIHbIX (PaKkTOPOB (KOHIICHTPAIIUS PearcHTOB
PeaKIHH. WIM TPOAYKTOB pEeaklliu, NaBji€HHE, TeMIlepaTrypa) JUIsl CO3JaHMsI ONTHMAbHBIX YCIOBUI NpPOTEKaHUs
PapHoBecue XMMHUYECKHX MPOIECCOB.
XUMHAYECKUX

[TousiTue 00 SHTAIBINHU K SHTPOIINH. 3Hepr1/1$1 I'u66ca. 3akon I'ecca u CIIeACTBUS U3 Hero. Poib cMmelneHus
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peakuuii

PaBHOBCCHUSA B TCXHOJIOTMUCCKHUX ITPOLCCCAX.

Pazpgea 6. JAucnepcHble CHCTEMBbI
Tema 6.1. OcHoBHoOE coepKaHue OK 01
HucnepcHbie Teoperudeckoe o0yueHue OK 02
CHCTCMBI H Hucnepcusie cucreMsl. Kosutonanasie cucreMsl. ICTUHHBIE paCcTBOPBI. OK 07
thaxTopsI HX PactBopenne kak (Qusuko-xuMudeckuid mpouecc. PactBopbl. CrocoObl MPHUTOTOBIEHUS PAacTBOPOB.
YCTOHYHMBOCTH PactBopuMocTe. MaccoBast 10y paCTBOPEHHOIO BemecTBa. lIpenenpHo IOmycTUMBbIE KOHLEHTPALUU U UX

HCIOJIb30BAHUE B OLIEHKE HKOJIOTUUECKOM O€30M1acCHOCTH.

Knaccudukanus nucnepcHbix cucreM 1o coctaBy. CTpoeHune M (DakTopbl yCTOMUMBOCTH JIMCHEPCHBIX

cucreM. Pacrio3HaBaHuWe HCTUHHBIX DPACTBOPOB, KOJUIOMJHBIX PAacTBOPOB U TIPyOOAMCIIEPCHBIX CHCTEM.

Crpoenne wmuuemibl. PacceuBaHue cBeTa MNpU MPOXOXKIEHUUM CBETOBOTO IIydyKa dYepe3 ONTHYECKU

HEOAHOPOAHYIO cpeny (3ddexra Tunmans).
Pa3zpnen 7.KadyecTBeHHBIE peakuMy 00HAPYKEHHS HEOPraHUYECKHX M OPraHUYeCKHUX BellecTB
Tema 7.1. OcHoBHoOe coaep:kaHue OK 01
OOHapy:xeHue Teopernyeckoe 3anaTHE OK 02
HCOPraHM4YeCKUX  |KayecTBEHHbIE XUMUYECKUE pPEaKlIUU, XapaKTepHbIe sl OOHApyKEHUSI HEOPTraHUYECKUX BEIIEeCTB (KaTHOHOB
KaTHOHOB U u aHnoHoB). CocTaBieHHE ypaBHEHUN peakiuil oOHapykeHus: katnoHoB [-VI rpynn v aHHOHOB, B T.4. B
aHHOHOB MOJIEKYJISIPHON ¥ HOHHOMU (hopMax.

Peakuuu oOHapy>kKeHUsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOIIEH CPEeIbl.
Tema 7.2. OcHoBHOE conepxaHue OK 01
OOHapy-xeHue IIpakTHyeckune 3aHATHSA OK 02
OpraHu4CcCKHUX KauecTBeHHBIE XUMUYECKHE PEAKIINH, XapaKTepHbIE AJI1 OOHAPYKEHHS OTAEIbHBIX KJIACCOB OPraHUYECKUX
BCIIECTB COCTMHEHMI: (EHOJIOB, aTbJACTU/IOB, KpaxMalla, yKCYCHOW KHUCIOThI, aMUHOKHUCIIOT U JIp.
OTACIIBHBIX JlenaTtypauus O€JIKOB IIPH HarpEeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.
KJIACCOB C

CocraBneHHE Ka4eCTBECHHBIX peaKLII/Iﬁ 06Hap}/')KCHI/I$I OpTaHUYCCKUX COE€IUHEHUH OTACIbHBIX KIACCOB.
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HUCIOJIb30BaHUEM
Ka4eCTBEHHBIX
peakuuii

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)

Pa3znen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0OBEKA OK 01
Tema 8.1. OcHoBHOE coaepxaHue OK 02
Xumus B ObITy 1 |TeopeTHueckoe 3aHsATHE OK 04
IPOU3BOJICTBEHHOM | Jkostormueckas 6€30MacHOCTh MOCJICICTBHI OBITOBOM M MPOM3BOCTBEHHOM JCSITCIBHOCTH YEIOBEKA, 4 OK 07
ACATCIILHOCTH CBsI3aHHAs C IEPepabOTKOM BEIIECTB; MMOMCK U aHAJIN3 XUMHUYECKOW HH(POpMAIIUK U3 pa3IMYHbIX HCTOYHHKOB
1CJI0BCKA (Hay4Hast 1 yueOHO-HAy4YHAas JIUTEpaTypa, CPeICTBA MAacCOBOM HH(popMaIuu, ceTs IHTepHeT u apyrue).

Keiicol (¢ yuerom Oynymieit mpohecCHOHATBHOM JesTeIbHOCTH) Ha aHau3 UH(OpMAaIUU O

MIPOU3BOJICTBEHHOM JCSITEIILHOCTU YEIOBEKA, CBA3aHHOM C epepaboTKON 1 MOJIydYeHUEM BEIIECTB, a TAKkKe C

9KOJIOTUYECKON O€30MaCHOCTBIO.

[IpakTuyeckue 3aHATHSA 5

3amura keiica: [IpencraBnenue pe3ynbTaTOB PEIICHUS KECOB (BBICTYILICHUE C MMPE3EHTAIUEH )

IMpomexyTounas arrectanus(auddepeHnmpoBaHHbINi 3a4eT)

Bcero 134
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3. Yc/10BuS peajiu3aliii NpPorpaMmsl 001eo0pa3oBaTe/bHON JUCHUIIMHBI

3.1. TpeboBaHusi K MUHMMAJLHOMY MATEPHAIBLHO-TEXHUYECKOMY
o0ecIeYeHNIo

s peanuzanuy MpoOrpaMMbl JUCHMIUIMHBI JTODKHBI OBITH MPETyCMOTPEHBI
CIIEYIOIINE CTIeNUaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHOM
XUMHUYECKO 1abopaTopuH.

O6GopynoBanne y4yeOHOro kaOuHera (HArJIsiIHbIe MOCOOUN): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJAEIH KPHUCTAUIMYECKUX PEIIETOK,
KOJUIKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJUIEKIIMU TOJIMMEPOB;
KOJUICKI[MS TOPHBIX IMOPOJ, W MHUHEpaloB, Tabnuia MeHjaeneeBa, ydeOHbIE
bunbMBbI, TUPPOBBIE 00pa30BaTEIbLHBIE PECYPCHI.

Texnnueckue cpeacrsa OOy4YeHHsI: KOMIIBIOTEp C  YCTpOWCTBaMHu
BOCIIPOU3BEJEHUSI 3BYKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINIHAS T0CKA, YKa3Ka-MPe3eHTEp AJIsl MPE3CHTALUMI.

OobOopynoBanue jgadoparopuu U pado4Yux MeCT JJaA0OPATOPUM: MEH3YPKH,
MUINETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIsl KaledbHBIX peakuuil, (QuiIbTpoBaibHas
Oymara, MpOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPUKH,
HA0Op pPEAKTUBOB, CTEKISHHBIE MaJOYKH, IITATUBBI JUIsI MPOOMPOK; MEpHBIE
UJIMHJPBI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JIeNUTENIbHbIC uauHapudeckue (50-
100 ™), CTYmKM C TECTUKOM, (appopoBble YalllKK, HTUHUETHI, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJIJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITAaTUBBI, CIUPTOBBIC TOPEJKH, CIHYKH, MPUOOp MIJIs TOJYYCHHS Tra3oB (WJH
npoOupKa C ra300TBOJHON TPYyOKOH), JAepiKaTtenu NJsi MpOOUPOK, CKISHKH JIJIst
XpaHEHUsI PEaKTUBOB, pa3fdaTOuHbIe JOTKU; XuMuieckue ctakansl (50, 100 u 200
MJ1); IIMATENW; MUHIETHI; TUTEIbHBIC UM, CEKYHIOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 M) u mepHbie kosiObI (25, 50, 100 u 200 mit), BoasiHast OaHs
(WM TEepMOCTAT), CTEKJISTHHBIE MaJOYKH; KOHUYECKUE KOJIObI 1j1si TuTpoBanus (50
u 100 wmu); MHAMKATOpHBIE NOJOCKUA sl ompexaeneHus pH u cranpapTHas
WHJIMKaTOpHAs IIKaJla; YHUBEPCAIbHbBIN MHIUKATOP; TureTku Ha 1, 10, 50 M (nmu
no3atopsl Ha 1, 5 u 10 mut), GropeTku i TUTPOBAHUS, METUITUHCKHE IITPUIIHI HA
100-150 mu1, mabopaTopHbIE W/WIA aHATUTHYECKUE BeChl, pH-MeTphI, CyIIUIbHBIN
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. UudopmannoHHoe odecnevyeHne peaan3aiuu NporpaMmmbl

OcHOBHBbIE IeYATHbIE U3TaAHUS
1. AudunorenoBa, M. B. Xumusa: y4eOHHUK M MPAKTUKYM ISl CPETHETO

npodeccuoHanbHoro oopazopanus / . B. Audunorenosa, A. B. badkos, B.
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A. IlonkoB. — 2-e¢ u3a., ucnp. u non. — Mocksa: U3narensctBo FOpaiiT,
2022. — 291 c.

. eromuxuna, H. A. OOmas xumusa: yuebnuk s CIIO / H. A.
[leromuxuna, JI. B. Munaesckas. — Canxr-IletepOypr: Jlanp, 2021. —
164 c.

Huxonbsckuii, A. b. Xumusa: ydyeOHUK W TPaAKTUKyM JJIs CPEIHEro
npodeccuonansHoro oopazosanus / A. b. Hukonbsckuii, A. B. CyBopoB. —
2-e u3j., nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507
C.

. Xumusl: ya9eOHUK It cpeaHero npodeccrnonansHoro oopaszoBanus / 0. A.
Jlebenes, I'. H. ®daneeB, A. M. T'omy6es, B. H. IllamoBan; mox oOmei
penakmuert I'. H. ®aneeBa. — 2-¢ u3n., mepepad. u gon. — Mockaa:
N3narenscTBO FOpaiit, 2022. — 431 c.

JlonoTHUTE IbHbIE HCTOYHUKH

1. Xumus. 10 kmace. YroyOnéuusiii ypoBens : yueOnuk/ B.B. Epemun,
H.E. Ky3smenko, B.U. Tepenun, A.A. lpo3nos, B.B.Jlynun; nox pen.
B.B. JIlynuna. — M.: [IpocBemenue, 2022, — 446, [2] c.: ui.

2. Xumus. 11 knacc. YraoyOnénnslii ypoBeHs : yueOHuk/ B.B. Epemun,
H.E. Ky3sMmenko, A.A. [Ipo3nos, B.B. JIynun; nox pea. B.B. JIlyauna. — M.
[IpocBemenne, 2022. — 478, [2] c.: un.

3. Xumus. YriuyOnennold  ypoBeHb. 10—I11 kmaccel:  pabouas
nporpamma k Juauu Y MK B.B. Jlynuna: yuebHo-mMeToguueckoe rnocooue /
B.B. Epemun,

A.A. Jlpoznos, 1U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. —
324, [1] c.

4, Mertonuueckoe mocobue k yuebnuky B. B. Epemuna, H. E.
Ky3bmeHko,

B.W. Tepenuna, A. A. Jlpo3noBa u np. «Xumusi. YTIyOJIEHHBIN YPOBEHbY.
10 xmacc / B. B. Epemun, A.A. Jlpo3nos, U.B. Epemuna, B. 1. MaxonuHa,
O. 1O. CumonoBa, 2.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : u.

S. Mertonnueckoe mnocobue k yueOnuky B. B. Epemuna, H. E.
Kysbmenko, A. A. [Ipo3noBa u np. «Xumusa. YriayOneHHbI ypoBeHb». 11
kiacc / B. B. Epemun, A.A. Jlpo3nos, N.B. Epemuna, H.B. Bonkora, H.B.
®dupcrosa, 2.10. Kepumon. — M.: JIpoda, 2018. — 423 c. : um.

6. I'ycera, E. B. Xumus qis CIIO: yue6HO-MeTonnyeckoe nocooue / E.
B. I'yceBa, M. P. 3uranmmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019.
— 168 c¢. — ISBN 978-5-7882-2792-4. — Tekct: 3neKkTpoHHbIH // JlaHb :
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). —

Pexxum noctyna: i aBTOpuU3. MOJIb30BaTENeH.
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7. YepuukoBa, H. 0. Xumus B [IOCTYHOM H3IIOKEHUU: Yy4eOHOE

nocobue mnsa cno / H. FO. UepnukoBa. — 2-¢ u3g., crep. — CaHKT-
[TeTepOypr: Jlansb, 2022. — 316 c. — ISBN 978-5-8114-9500-9. — Tekcr:
AMeKTpOoHHbIN // JlaHb: saexkTpoHHO-OMOMMOTewHass cuctema. — URL:

https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). —
Pexum moctyma: st aBTOPHU3. TOJIB30BaTENCH.

8. [lleBuunpina, JI. B. Xumus: yuednoe nocodue / JI. B. IlleBHuripina,
A. U. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-
7782-3345-4. — TexcT: >1meKTpoHHbIH // JlaHb: 351eKTpOHHO-OUOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/118505 (mara oOpamieHus:
14.10.2022). — Pexxum focTyma: Juisi aBTOPH3. ITOJIb30BaTElICH.

9. bmunos, JI. H. Xumus: yuyeonuxk s CIIO / JI. H. baunos, U. JI.

[lepdpunosa, T. B. CokonoBa. — 2-¢ uza., crep. — Cankr-IleTrepOypr:
Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — Texcr:
ANEeKTpOHHBIN // JlaHb: snexkTpoHHO-OMOMMOTeuHass cuctema. — URL:

https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). —
Pexxum noctyna: i1 aBTOpU3. MOJIb30BaTENEeH.

10. Tabpuensn, O. C., JIsicoBa, I'. I'. XumMus: kauTa 1715 MperogaBaTes:
y4eb.-meTo 1. mocobue. — M. Akagemus, 2012. - 332 c.

11. YepuukoBa H. FO., MemepskoBa E. B. Pemaem 3amgauu mno xumuu

camocToaTenbHO: yueoHoe nocooue / H. FO. YUepnukona, E. B. MemepsikoBa
— Camnkr-IlerepOypr: Jlanb, 2022. — 328 c.

26



4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOM
AUCHUNIMHBI

KoHTpons ©  oOlleHKa  pe3yiabTaTOB  OOy4YEeHUSI  OCYLIECTBIISICTCS
npenojaBaresieM B IPOLECCEe MPOBEACHUS  MNPAKTUUECKUX  3aHATHUM U
7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOYyYarOIIMMUCS
WHJMBUAYAJIbHBIX 3aJlaHUI, MNPOEKTOB, HcCcieAoBaHUU. Pe3ynbTaThl 0OydeHUs
OTIPEJIEINISIIOT, YTO O0ydarolmuecs JOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCIUIUINHBI.

Jnst hbopmupoBaHUs, KOHTPOJIS U OLEHKH PEe3yJIbTaTOB OCBOCHUSI Y4EOHOMU
JUCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLICHOUHBIX MEPONPUSATUIN, TPECTABIISIONIAS
coOOl KOMIUJIEKC Y4Ye€OHBIX MEpOINPHUATHM, COTJACOBAHHBIX C pe3yJibTaTaMu
oOyuernss u chopmymupoBanHbix ¢ ydetom DI'OC COO (mpemMeTrHbIC
pe3yabrathl o auciuiiuie) u @roC CIIO.

Ne Mopyar / Pasaen Pe3yabTar 00yueHus OueHoYHbIe MEPONIPUATHS OK
/ Tema
| |OcHoBHOI1 MOAYIb
1 |Pa3gen 1. ®opmyanpoBaTh 0a30BbIe
OcHoBBI MOHSATHS U 3AKOHbI XUMHUH
CTPOCHHS
BellecTBa

1.1 |Crpoenue aromoB |COCTaBIsATH XUMUYECKUE 1. Tect «CTpoeHHe aTOMOB OK 01
XUMHYECKHUX bopMyIIbl COEIMHEHUN B XUMHYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHbIO |[IPUPOAA XUMHUUECKON CBSI3M».
pupoaa OKHCIICHUS XUMUYECKHAX 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON AIIEMEHTOB, UCXOJS U3 XUMHUYECKUX GOopMYyII
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUN

AJIEKTPOOTPHULIATEILHOCTH  |(OKCHAOB, CYJIb(UIOB,
TUAPUIOB U T.IL.).

1.2 |Ilepmognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  |OK 01
3aKOH M TaOJUIa |XMMHUYECKUE 3JIEMEHThl B [TEOPETHUYECKHUE 3a/laHUs Ha OK 02
J.11. MenneneeBa |COOTBETCTBHHU C UX XapaKTEePU3aLUI0 XUMHUECKHX

MIOJIO)KEHHUEM B 351eMeHTOB: «MeTayunyeckue /
NepUOANYECKON CUCTEME  |HEMETAJJINYEeCKHE CBOMCTBA,
XUMHUYECKHUX 3JIEMEHTOB AEKTPOOTPHUIIATENLHOCTD U
.. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B IIEPUOANUYECKOM
CUCTEME XMMHYECKHX
aneMmenToB .. MeneneeBay.
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
2 |Pa3men 2. CocraBiasath ypaBHenusi U [KonTposabHas pabora

XuMHYecKue cXeMbl XUMHYECKHX «CTpoeHue BellecTBa U
peakumuu peakuui XHMHUYeCKHe PeaKkium»

2.1 |Tumst CocTaBisTh peakuu 1. 3amauu Ha cocTaBICHUE OK 01
XUMHYECKHUX COCIMHEHUS, PA3JIOKEHUS, |ypaBHEHUU peaKiiuii:
peaxui oOMeHa, 3aMelIeHuUs, — COCMHEHMS], 3aMEeILECHUS,

OKHCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIEKCOB
TIOMHUHHUS ¥ [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEILIECTB

pasznokeHus, oOMeHa U peakuil
C Y4aCTHEM KOMILIEKCHBIX
coeMHEHU! (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB
QJIIOMUHUS U LUHKA);

— OKUCJIUTENbHO-
BOCCTaHOBUTEINILHBIX PEAKIUi ¢
UCIIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMITJIEKCHBIX
coeMHEeHu! (Ha mpuMepe
THJIPOKCOKOMIUIEKCOB IIMHKA U
QITIOMUHHUS).

2. 3ajauu Ha pacyer
KOJINYECTBEHHBIX
XapaKTepUCTHUK MPOIYKTa
pEaKIMK COeMHEHUS; MaCCOBOM
WM 00BEMHOM JI0JTH BBIXOJIA
MPOAYKTA PEaKIUH COCTUHECHUS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOIICHUH Ta30B;
KOJINYECTBEHHBIX
XapaKTepUCTUK UCXOIHBIX
BEILIECTB U MPOAYKTOB PEAKIINH;
Macchl (00beM, KOJTMYECTBO
BEIIECTBA) MPOYKTa PEAKIINH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BH/IE pacTBOpA C OIpeIeICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MePONIPUATHS

OK

2.2

DIIEKTPOJIUTHYECK
ast AMCCoIUaIus 1
WOHHBIA 00OMEH

CocTaBisTh ypaBHEHHUS
XUMHUYECKHUX PEaKINU
HMOHHOT'O OOMEHa C
y4acTUEM HEOPraHU4eCKUX
BELIECTB

1. 3amaHust Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKIuii C y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJIEH,
HMOHHBIX PEaKLMi r’uapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JlaboparopHas pabota
«Peakuuu ruiponnsza.

OK 01

Paznen 3.
Crtpoenue u
CBOMCTBA
HEOPraHu4eCcKHX
BellleCTB

HccaenoBarb cTpoeHue
CBONCTBA
HEOPraHMYeCKUX BellecTB

Kontpoabsnas padora
«CBOMCTBa HEOPraHUYECKUX
BelleCcTB)

3.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHMYECKUe BElecTBa
B COOTBETCTBHUH C UX
CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTraHUYECKUX
BELIECTB UCXOJS U3 UX
XUMHUYECKON (GOpMYJIbI TN
COCTABJICHHE XUMHYECKOU
(hopMyIIBI ICXO/S U3 HA3BAHUS
BEILECTBA 10 MEXIYHAPOIHOU
WJIA TPUBUATBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOJU (MaCChl) XUMHUYECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMeCcH).

3. lIpakTuyeckue 3agaHus 1Mo
KJIacCU(PUKAINKA, HOMEHKIIAType
U XUMUYECKUM PopMyliaM
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BU/Ia XUMHUECKOMN
CBSI3M U TUIA KPUCTAJUINYECKOM
PELIETKH.

OK 01

3.2

dusnko-
XUMHUECKHE
CBOMCTBa
HEOPraHUYECKUX

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-
XAMHYECKUX CBOMCTB
HEOPraHWYECKUX BEIIECTB

1. Tect «OcobennocTr
XAMHYECKHX CBOMCTB OKCHIIOB,
KHCJIOT, OCHOBaHHH,
aM(pOTEPHBIX TUIPOKCH]IOB H

OK 01
OK 02
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
BEILECTB OT CTPOEHUSI aTOMOB U coJiei».

MOJIEKYJI, @ TAK)KE TUIIa 2. 3agaHus Ha COCTABIICHHE

KPUCTAJUIMYECKOM PEIETKH |YPaBHEHHN XUMHUYECKHX
peakIuil C yyaCTUEM IIPOCTHIX U
CJIOKHBIX HEOPraHUYECKHUX
BEILIECTB: OKCHJ/IOB METAJIJIOB,
HEMETAJJIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM 1
amM(OTEepPHBIX THUIPOKCUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEPU3YIOLINX UX CBOKWCTBA
U CTIOCOOBI MOTYYESHHUS.
3. [IpakTHKO-OPHEHTUPOBAHHEIC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIyYEHUE
HEOPTaHWYECKUX BEIIECTB.
4. JIaboparopnas paboTa
«CBoiicTBa METAIIOB U
HEMETAJUIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7laHus [0 COCTABJICHUIO OK 02
BEILECTB. HEOPraHWYECKHUX BELIECTB B |[XMMUYECKUX PEAKIIUIL C
3HaueHue u ObITOBOM U Y4aCTHEM HEOPTaHMYECKUX
MpUMEHEHHNE B MIPOU3BOICTBEHHOM BEIIIECTB, UCIIOIB3YEMBIX IS UX
OBITY U Ha NeATETLHOCTH YeJIOBEKA UX |UIACHTU(DUKAIIUU U
MIPOU3BOJICTBE (HUBUKO-XUMUYECKUMU MIPOMBIIIIJIEHHBIX CITIOCOO0B

CBOMCTBaMHU MOJIyYEHUSI.

4 |Pa3znen 4. HUccaenoBars crpoernue u |Konrposbnas padora
Crpoenne n CBOICTBA opranuyeckux |«CTpoeHue H CBOMCTBA
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OPraHMYecKux
BeIeCTB

4.1 |Knaccuduxamnus, |KnaccuduimponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEILIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHUI IO TPUBUAILHOU
OpTraHUYECKHUX CTPOCHHEM WU MEXTYHapOTHON
BEIIECTB CHCTEMaTUYECKOUN

HOMEHKJIaType.

2. 3aga"Hudg Ha COCTaBJIEHUE
MOJTHBIX U COKPAILIEHHBIX

CTPYKTYPHBIX (OpMYyTT
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MePONIPUATHS

OK

OpraHUYECKUX BEUIECTB
OT/ZIEJIbHBIX KJIACCOB.

3. 3aauun Ha onpeeeHue
npocreiei GopmyJTbl
OpPraHUYeCKON MOJIEKYJIbI,
KCXOJISl U3 DJIIEMEHTHOT'O COCTaBa

(B %).

4.2

CaoiicTBa
OpTraHUYECKUX
COCIMHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DH3HKO-
XHUMHUYECKHX CBOWCTB
OpraHUYECKHUX BEIIECTB OT
CTPOCHHS MOJIEKYJI

1. 3agaHust Ha COCTaBICHUE
ypaBHEHUN XUMHUYECKUX
peakuuii ¢ yyactueM
OpPraHMYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHCHUN XHMHUYECKUX
peakuui, WITIOCTPUPYIOIINX
XMMHYECKHE CBOICTBA C yUEeTOM
MEXaHHU3MOB MTPOTEKAHUS
JAHHBIX peaKlui U
TeHETUYECKOM CBSI3U
OpPTaHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacuerHsble 3a1a4u MO
YPaBHEHUSIM PEAKIUN C
y9acTHUEM OPTaHUICCKUX
BEIIIECTB.

4. JTaboparopHas paboTa
«ITony4yenue sTuICHA U
U3YyYEeHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEILIECTBA B
KUZHEACITEIHHOC
TH YEJIOBEKa.
ITpousBoAcCTBO M
MIPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
MPOMBIIUIEHHOCTH

O060CHOBBIBATh 3HAUCHUE U
MPUMEHEHHUE OPTaHUYECKUX
BEIIIECTB B OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeATETLHOCTH YeJI0OBEKa UX
(HUBUKO-XUMUYIECKUMHU
CBOMCTBaMH

[IpakTHKO-OpHUEHTHPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XUMHUYECKHUX PEAKLUN C
y4acTUEM OPTaHUYECKUX
BELIECTB, UCIOJIb3YEMBIX I UX
UICHTU(PUKAIUHU B OBITY U
MIPOMBIIIJIEHHOCTH.

OK 01
OK 02

31




Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
5 |Pa3nmen 5. HccaenoBats paBHoBecre |[KontpoJsbHasi padora
Kunern4yeckue u (M CKOPOCTh XUMHYECKHX |«CKOPOCTH XMMHUYECKOM
TepMOJIMHAMMYEC |peaKIuii peaknuu U XUuMHU4YecKoe
KHe pPaBHOBecHE)
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX
peakuuit

5.1 |Kuneruueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 02
MPOTEKAHUS pearupymomux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxui XUMHUYECKUX PeaKIni KOHIIEHTPAIUU pPearupyrommx

BEIIIECTBY;

— «OrnpeseneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIEpaTypPbI».

2. IlpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a/laHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON peaKIItu.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermnoBbix (OK 01
KHe U3MEHEHMs KOHLeHTpauun |3 dexToB xumMudeckux peakxiuii |OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEAKIIMH CPEIbl U |U OMPEAEICHUE TUIA PEAKIIUN
MIPOTEKAHUS TeMIIepaTypbl Ha cMenieHue |(To TertoBomy dpdekTy: sK30-
XUMHUYECKHX XUMUYECKOTO PABHOBECUS  |M DHAOTEPMUUYECKHUE).
peakuuii. 2. [IpakTuKO-OpHEHTUPOBAHHbBIE
PaBHoBecue 3a/IaHMs HAa IPUMEHEHHUE
XUMHYECKHUX npunnuna Jlelllarense mms
peaxiui HAXO0KJICHUs HAIIPaBIECHUS

CMEUIEHUsI PaBHOBECHUS
XUMHYECKON peakIy U aHalln3
(hakTOpOB, BIMSIOMINX HA
CMEIlIEHNEe XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTtopHas pabota
«3yueHue BIUSHUS Pa3TMYHBIX
(hakTOpOB Ha CMeIlIeHUE
XUMHUYECKOTO PAaBHOBECHUSI.

6 [Pa3mex 6. HccaenoBars aucnepcubie | KontpoabHas padora mo reme

JducnepcHbie CHCTEMBbI «JlucnepcHbIe CUCTEMbI»
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
CHCTEMBI
6.1 [[ducnepcHbie Paznuuate nctuHHBIE 1. 3agaun Ha PUTOTOBIICHUE OK 01
CHUCTEMBI U pacTBOPHI, KOJUIOUIHBIE pacTBOPOB. OK 02
dakTopbl UX pacTBOpPHI U 2. IIpakTHKO-OpUEHTUPOBAHHBIE
YCTOWYMBOCTHU rpy0oaucIiepcHble CUCTEMBI |pacueTHbIC 3aJaHus Ha
HA OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCTOJIb3yeMbIe B OBITOBOW U
MPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusmko- JIaGoparopnas pabota (Ha OK 01
CBOMCTB XUMHUYECKHUE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3IMYHbIX BUJOB — IIpuroroBieHue pacTBOpOB;
CUCTEM JUCTIEPCHBIX CHCTEM — HccnenoBanue quCepCHBIX
CUCTEM.
7 |Pa3zmen 7. HccaenoBaTh CBOMCTBA
KayecTBeHHbIE |OpraHHYecKUX U
peaxkuuu HEOpPraHU4YeCKHUX BellecTB
o0HapYy:KeHUs € MCIIO0JIb30BAHUEM
OPraHN4YecKNX U |KauyeCTBEHHbIX peaKIuii
HEeOpraHu4ecKux
BellecTB
7.1 |O6HapyxeHue Uccnenosarsb 1. JJaboparopHnas pabota (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOpPraHMYECKUX BEIIECTB |— AHAIUTHYECKHE PeaKuu
aHHOHOB kaTuoHOB [-VI rpym;
— AHaIUTUYECKUE peaKkluu
AQHUOHOB.
2. IlpakTyeckue 3a1aHus Ha
COCTABJICHUE YPAaBHECHHUU
peakuuii oOHapyKEHUS
KaTuOHOB [-VI rpynn n
AQHUOHOB, B T.4. B MOJIEKYJISIPHOM
¥ MOHHOH (popmax.
7.2 |OOHapyxeHHe Uccnenosarts 1. JJaboparophnast pabota (Ha OK 01
OpraHMYECKHUX KauECTBEHHBIE PEAKIINH BBIOOD):
BELIECTB OpraHMYECKUX COeAUHEHNN |— KaduecTBeHHbIE peakunu Ha
OTJIEIbHBIX OTJIEbHBIX KJIACCOB OTJIEJIbHBIE KI1ACChI
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCTIOJIb30BAaHUEM — KauecTBeHHbIN aHaIM3
KauyeCTBEHHBIX OpPraHMYECKUX COAMHEHUN IO
peaxuuit (yHKIMOHATBHBIM IPYyIIIaM.

2. IlpakTyeckue 3a1laHus Ha
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKEHUS
OpPraHMYECKUX COCAMHEHUN.
Il |[IpuknagHoii MoayIb
8 |Pa3zmen 8. OuenuBath nocJjeacTeus |3amura Keiica (¢ yueTom
Xumus B ObITY U |OBITOBOI U Oyayuiei npogeccuoHaIbHOM
NMPOM3BO/JCTBEHH |IPOM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeJIbHOCTH |1eATeJILHOCTH YeJI0BeKa C
yejJoBeKa MO3HUIMI DKOJTOTHYECKOM
0e30macHOCTH
Xumus B 0biTy 1 |OnenuBats nocieactsus | Keiic (c yuetom Oyayeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaIbHOM OK 02
W IeATeIbHOCTH  |IIPOU3BOJICTBEHHOM JEATEeTLHOCTH ) OK 04
YeJ0BeKa JIeATEIILHOCTH YeloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIUI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
Oe3omacHOCTH BBICBOOOYK/ICHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. bynyiue marepuaisl s
aBua-, MalIMHO- U
puOOPOCTPOCHHUS.
3. HoBsle maTepuansl ams
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBath 3amuTa yueoHo-
HccnenoBanue H |XUMHYeCKHE NPOLECCHl M [MCCIEI0BATEIBCKOI0 POEKTA
XHUMHYECKHH siBJIeHUs B Ouocepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npo¢ecCHOHATbHOM
onocepnbi AesiITeJIbHOCTH)
9.1.1|OcHoBBI Beimonuate nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopaTopHoit AKCIEPUMEHTAIBHOTO «OcHOBBI Ta6OPaTOPHOIH
MPaKTUKH B HCCJIEI0BAHMS C MPAKTHKN.
npodeccuoHanbH |COOTI0ICHIUEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JIA0DOpaTOPHSIX

0e301acHOro oopalieHus ¢
BEIIECTBaAaMU U
71a00paTOPHBIM
000py10BaHHEM

TEMaTHUKE YKCIIEPUMEHTA.

3. 3amauu Ha BLIYHUCIICHUE
CpEeHEro 3HAYEHUS
9KCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEITHOCTH.

4. IlpencraBieHure pe3yIbTaTOB
IKCIEPUMEHTA B Pa3IHUHON
¢dopme (Tabnwuia, rpaduk,

34




Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MePONIPUATHS

OK

OTYeT, JOKJIaJI, TPE3CHTALINS ).

9.1.2

XUMHUYECKUN
aHaju3 Mpod BOJIBI

HccnenoBath XUMHUECKUN
cocTaB Ipo0d BOIBI

1. Tect «CBoiicTBa 1 cOCTaB
BOJIBI».

2. 3amague « XMUMUYECKUN
COCTaB BOJIbI, TUII BOJABI U
CIocoOBI €€ MPUMEHEHUs» (C
WCIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXXCHUS KOHIIEHTPALHH U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— OuucTKa BOJBI OT
3arpsA3HEHUN;

— Onpenenenue pH Boab! 1 ee
KHUCJIOTHOCTH;

— Omnpenenenue )XeCTKOCTH
BOJIBI M CIIOCOOBI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07

9.13

XUMHUUYeCKUM
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUS

HccnenoBaTh XUMHUYECKUI
COCTaB NPOAYKTOB MUTAHUA

1. Tect «Opranuueckue u
HEOpPTaHUYECKHE BEIIECTBA,
BXOJISIIIIME B COCTAB MPOITYKTOB
MTUTAHUSD).

2. [IpakTHKO-OpHEHTHPOBAHHBIC
3aJjaHMsl [0 KyJIMHAPHOM
TEeMaTHUKe.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— O0GHapy»xeHue HUTPaToB B
MPOAYKTaX MUTAHUS;

— UccnenoBanue npoayKToB
MUTaHUS Ha HATWYHE YTIIEBOIOB
(MyKa, TBOpOT, MOJIOKO, HOTYPT)
Ha HaJM4Yue YIIeBOOB
(kpaxMmai, TIII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHayu3 nmpood

HccnenoBaTh XUMUYECKHHA
COCTaB MpOO MOYBHI

1. Tect 10 TEME «XMMHUUYECKUI
COCTaB HEOPraHUYECKUX U

OK 01
OK 02
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MePONIPUATHS

OK

ITOYBbI

OpPraHUYECKUX YIO0OPEHUII».
2. 3ananue «B3auMocBa3b
cocTaBa MOYBBI, TUII TOYBBI U €€
Ha3HAYCHUSI.

3. JlaboparopHas paboTta (Ha
BBIOOD):

— ObHapyxeHue
HEOPraHUYECKUX IIpUMeECcE B
mpo0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH ITOYBBI, €€
KHUCJIOTHOCTH U MIETIOYHOCTH.

OK 07

9.15

Hccnenosanne
00BEKTOB
ouocdepsr

HccnenoBaTh XUMHUYESCKHIA
cocTaB 00BEKTOB OHOChepsI
Ha TIPUMeEpE MPOTyKTOB
MTUTAHKS, BOJBI U TIOYBBI

Y4eOHO-uccIe10BaTeIbCKHI
MPOEKT B 00J1aCTH
HcclIea0BaHus 00BEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MUHEPAIBHOMN BOJBI U
PEKOMEHIAINH T10 €€
HCIIOJIL30BAHHIO.

2. UccnenoBanue
pa3pylIaronero qeicTBUsL
IIPUPOJHON BOJBI HA
CTPOUTENbHBIE MaTEPHAIIBI.
3. CocTaBieHue mpoeKTa
[IBETHUKA/Oropo/a/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIX MOYB.
4. CocraBieHHe
cOamaHCUpPOBAHHOTO MEHIO Ha
JIeHb (HEeEII0) B 3aBUCHMOCTH
OT COJIEP>KaHUSI XUMHUECKHUX
MaKpO U MUKPOAIJIEMEHTOB B
MPOAYKTaX MUTAHUA.

5. UccaenoBaHue KauecTBa
MUTHLEBOI BOJIBI.

6. UccnenoBanue npod
BOJIOTIPOBOHOM BOJIbI HA
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIIbCKOXO3SMCTBEHHOU

OK 01
OK 02
OK 04
OK 07
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
JeSITeIbHOCTH.

9.2 (Pa3nen 9.2. HNHuTepnperupoBaTh YueOHO-HuccIe10BATEIbCKUH
HccnenoBanue 1 |XUMHYECKHe MPOLECCHl M |IPOEKT (€ y4eToM Oyayuei
XHUMHYECKH I siBJICHUS B TeXHOC(epe npogeccuoHaIbLHOM
aHaJIn3 00LEKTOB JIesITeJIbHOCTH)

TexHochepbl

9.2.1|OcHoOBBI BoimonnasaTe nonuerit muka - | 1. JlJabopaTopHas pabora OK 01
nabopaTopHoit AKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpHOH
MPAKTHKHU B WCCJICTOBAHMSI C MIPAKTUKI.
npodeCCHOHATIBH  |COOIIOICHUEM TTPaBUII 2. TumoBBIE PacyYETHI IO
BIX JIA0OpATOPUSIX |0€30MacHOr0 OOpaIleHusi C |TeMaTUKE YKCIIEPHUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a00paTOPHBIM CpEIHEro 3HaYCHHS
o0opyaoBaHrEM JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.
4. IIpencraBieHue pe3ynbTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
¢dopme (Tabauma, rpaduxk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).

9.2.2 | Xumudeckwuii UccnenoBats xumuueckuit | 1. 3agaun Ha onpeneneHue OK 01
aHaju3 npoo COCTaB P00 TEXHUYECKOM |METaJIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOU BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOH BOJIE

pa3HOro Ha3HAUEHUSI.
2. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
COCTaB BOJIBI U CITOCOOBI
BBIPKEHUS KOHIICHTPAIMHA U
nepecyeT KOHILIEHTpaluii (¢
WCIIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3amanne « XUuMHUYECKUI
COCTaB TEXHUYECKOU BOJIBI, THI
BOJIBI M CITIOCOOBI ee
IpUMEHEHUs» (C
HCIIOJIb30BAaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas padota (Ha
BBIOOD):

— Omnpenenenne XJa0puaoB
METOJIOM TUTPOBAHHUS B
TEXHUUYECKOM BOJIC;
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MePONIPUATHS

OK

- OnpeneneHI/Ie KECTKOCTH
TEXHHUYCCKOU BOAbI METOJ0OM
TUTPOBAHUA.

9.2.3

XuMHuuyeckui
KOHTPOJIb
KauecTBa BO3Ayxa

HccnenoBath conepikanme

YIJICKHUCIIOro Ira3a B BO3AYyX€E

1. Tect no Teme «XUMHUECKUI
cocTaB aTMOC(EepHOro Bo3ayxa
U BO3Ayxa paboyeil 30HbI.

2. [IpakTuKO-OpUEHTUPOBAHHbIE
3a/laHus HA XUMUYECKUI aHaIn3
coCTaBa BO3/yXa.

3. JlaboparopHast pabota
«OmnpeneneHue comepx aHus
YTJIIEKUCIIOTO ra3a B BO3AyXe
MOMEIIEHUS dKCIpecc-
METOIOM).

OK 01
OK 02
OK 07

9.24

XUMHYCCKUH
aHaju3 mnpoo
MaTepHuajoB
CTPOUTEIBLHO-
pecTaBpalOHHOM
JIeATCIIBHOCTH U
au3aiiHa

HccnenoBath IpoOsI
MaTepUaJIOB CTPOUTEIIHLHO-
pecTaBpalMOHHON
JNeITEeIILHOCTH U Ju3aifHa

1. ITpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus IO XUMHUYECKOMY
aHanIu3y mpod MaTepHaioB
CTPOUTEIBHO-PECTABPALIMOHHOMN
NEeITEIbHOCTH U JU3aiHa.

2. JIaboparopnas padota (Ha
BBIOOD):

— M3roroBieHue Kpacok
(mo160p MUTMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB);

— HUccnenoBanue cBOWCTB
BSDKYIIIAX BEIIIECTB Ha MPUMEpPE
THIICA.

OK 01
OK 02
OK 07

9.25

Hccnenosanme
00BEKTOB
TexXHOChepbl

HccrnenoBaTh XUMHUYCCKUH
COCTaB 00OBHEKTOB
TexHOoc(hepsl Ha IpUMepe
TEXHUYECKOHN BOJIBI U
MaTepuanioB CTPOUTENBHO-
pecTaBpalluOHHOMN
JeITEILHOCTH U IU3aiiHa

VYueOHo-ucciie10BaTeNIbCKUM
MIPOEKT B 00J1aCTH
HCCIEI0BaHUs 00BEKTOB
TeXHOC(EPBHI.

Bo3MoxHBIE TEMBI IPOEKTOB:
1. KonTposb kauecTBa
TEXHUYECKOHN BOJBI Pa3HbIX
BUJOB B COOTBETCTBHHU C
metoankamu mo I'OCT.

2. Co3nanue 1eKOpaTUBHOM
MITYKaTypPKH.

3. IInrMeHTHI B U3JIETNSIX U3
CTEKJIA.

4. UccnenoBanue
pa3pyarouiero AeiMcTBUs BOIbI

OK 01
OK 02
OK 04
OK 07
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MePONIPUATHS

OK

Ha CTPOUTEIbHBIEC MaTEPHUAIbI.
5. O11eHKa COCTOSIHUA BO3yXa
paboueii 30HbBI CIIEIUATICTA
(TexHosora, CTpOUTENS | T.II., C
y4eToM 00JIacT!
npodeccrnoHaIbHOM
JIEATEILHOCTH) B COOTBETCTBHH
C HOPMATHBHBIMU
JIOKYMEHTaMHU.
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