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1. O0masi xapakTepucTUKa padouyeil mporpaMMbl 00111€00pa30BaTEIbHOIM
AUCUMILTHHBI « XUMUD)

1.1. MecT0 aUCHUIUIMHBI B CTPYKType OCHOBHOH NPo¢ecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

OO61eoOpazoBaTenbHas AUCHUIUIMHA «XHUMHUSD» SBISETCS 0053aTelIbHON
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM IMporpaMMbl B
coorBeTrctBU ¢ PI'OC CIIO 1o mnpodeccun 35.01.27 Macrep
CeJIbCKOXO035IIICTBEHHOT 0 TPOU3BO/ACTBA.

TpyaoeMKOCTh IUCHUIUIMHBI «XUMHUSA» Ha YriyOJIeHHOM ypOBHE COCTAaBJISIET
144 w4aca, u3 kotopbix 38 yacoB — 0a3oBbI MOayJNb (6 pasmenoB) U 4 yaca —
npukiIaaHod moayib (1 pasnern), BKIIOYAIOMIUNA MPAKTUKO-OPUEHTUPOBAHHOE
COJEp’KaHUE, YCWIMBAWIIEe NPOPUIbHYIO COCTaBISIONIYI0 10 KOHKPETHOM
npodeccuu Win CHeUaTbHOCTH.

[IpuknagHoi MOIyJb BKIIOYAET JABa pasnena. Pazgen 7 «Xumus B ObITY U
MIPOM3BOJCTBEHHON JAESITENFHOCTH YENOBEKa» peanu3yercs Jis Bcex mnpodeccun
Ha Marepualie KEeMCOB, CBA3AHHBIX C AKOJOTMYECKONM OE30MaCHOCTHhIO U OLICHKOM
NOCNEACTBUM OBITOBOM M IMPOU3BOJCTBEHHOW JAEATEIBHOCTH, IO OTpPACIsM
Oyayuieit npodeccuoHaIbHOMN 1€ATEIbHOCTH 00yUYarOIUXCS.

1.2. Hesu u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCITUTITIMHBI
1.2.1. lean u 3aga4m JUCUUIJINHBI

@opMHUpPOBaHUE y CTYJIECHTOB XHWMHYECKOW COCTABIIAKOLIEH €CTECTBEHHO-
HAy9YHOH KapTHHBI MHUpPA KAaK OCHOBBI TPUHSATHS PEIICHUA B >KU3HECHHBIX W
MIPOM3BOJICTBEHHBIX CUTYAIIHsIX, OTBETCTBEHHOTO MMOBEJICHHS B PUPOIHON Cpee.

3ajauM JUCUUIINHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOWIEN CpeJie, LIEJTOCTHOM HAYYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS TPOBOIUTH PACUYEThl MO XUMHUYCCKUM (GopMyiaM Hu
YpPaBHEHUSAM XHMHUYCCKMX pEaKIui, IUIaHUPOBaTh UM  HMHTEPIPETHPOBATH
PE3yNBTAaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKM TPOBEICHUS XHMHUYCCKHX SKCIEPHUMCEHTAIBHBIX
WCCJIEIOBAHMM C COOIIO/IEHNEM TpaBIII 0€30MMaCHOTO OOpAaIIeHHsI C BEIIECTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BuUTh YMEHHS AaHAJIU3UPOBATh, OIICHWBATh, TMPOBEPATH HA
JIOCTOBEPHOCTH M 0000111aTh HH()OPMALINI0O XUMUYECKOTO XapaKTepa U3 pa3IMUHbIX
HUCTOYHHUKOB,;



5) cdopmupoBaTh  yMEHUSI ~ IPOTHO3UPOBATH  MOCJIEACTBUS  CBOEH
NEATETPHOCTH W XUMHUYECKHX TMPHUPOIHBIX, OBITOBBIX W IPOU3BOJACTBEHHBIX
MPOIIECCOB;

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

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI  001I€00pa3oBaTeJIbHOMI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO



Koa n
HauMEeHOBaHHe
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHbI

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 MHUIIMUPOBATH,

IUIAHUPOBaTb U CAMOCTOATENBHO  BBINOJNHATH  TaKylO
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepaM TIpodecCHOHATHLHON
JESITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHbIMH AeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- 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

paccMaTpUBaEMbIX SBJICHUAX;

- BHOCUTBb KOPPCKTHBBI B ACATCIBHOCTb, 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, HOH,

MOJICKYJIA, BaJICHTHOCTbD,

AIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, yriepoaHbIi
CKeneT, (pyHKIMOHANbHAS
M30MEpBI, TOMOJIOTMUYECKUN psii, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCIIOPOJI- U a30TCOAEpXkalllue COEIUHEHUs, OHOJIOrMYecKu
aKTUBHBIC BellecTBa (YIJIEBOIBI, JXKHUPBI, OEIKH), MOHOMED,
CTPYKTYpHOE

COCAMHCHUA, KpUCTAJUIMYECKAd PpCHICTKA, THUIIBI XUMHWYCCKUX

I'pyi1ia, paaukal, HU30MCEpus,

moJImMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC

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

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

XUMHUYECKON pEaKIMHM, XMMHUYECKOE PpaBHOBECHE), TEOPHUH HU

OKHCJIUTENIb,  BOCCTAaHOBUTEIh,  CKOPOCTH
3aKOHBI (Teopm[ XUMHUYECKOT'O CTpOCHI/Iﬂ OpFaHI/ILIeCKI/IX BCIIICCTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoanueckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHMUH,
(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‘IC6HO-I/ICCJ'I€I[OBaTeJ'IBCKOI71 u
HpO€KTHOI71 ACATCIbHOCTH, HABbIKAMHU Pa3pCIICHUA Hp06HeM;

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

YTBEPKJICHUM, 3aaBaTh IapaMEeTPbl U KPUTEPUU PELLCHUS;

HaXOIUTb apI‘yMeHTBI JOKa3aTcJIbCTBA CBOUX
- aHaIM3MPOBATh IIOJIyYCHHBIC B XOJIC pEIICHUS 3aJadu
pe3yabTaThl, KPUTHYECKU OIICHUBATh HX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

- yMETh TMEPCHOCHTh 3HAaHUS B [IO3HABATCIBHYI U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- yMETb WHTErPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIABUI'aTb HOBBLIC MHJCH, HpennaraTb OpI/IFI/IHaJII)HI)IG
MOJIXOJIBI I PEUICHUS;

- CIIOCOOHOCTH UX HCIIOIL30BaHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKE

- YMETb BBIABIIATH XapPaKTEPHbIE IPU3HAKU M B3aUMOCBSI3b
W3Y4YCHHBIX IOHATUH, INPUMEHATH COOTBETCTBYIOUIME IIOHATHUSA
IIPY ONHCAaHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHUYEeCKUX U HX IpeBpalICHUN;

BCIICCTB BBISABIIATD

B3aMMOCBS3b  XMMHUYECKMX 3HAHMH ¢  MOHATHSIMHM U
MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh MCHOJIb30BaTh HAMMEHOBAHUSI XUMUUYECKUX COCIMHEHUM
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON U MPHUKIATHON XUMUU
W TPUBHAIBHBIC Ha3BaHUs BAKHEHUIIMX BEIIECTB (DTHJICH,
alleTWSieH, TIMUepuH, ¢eHon, ¢GopManbAeru, YKCycHas
KHUCIIOTA, TIUIUH, YrapHbI ra3, YIJIEKHCIbIM ra3, amMMHak,

ramcHasa HU3BCCTD, IIUTBEBAsA COAa H

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

HEranmicHasad Hu3BCCTh,

bopmybl
YPaBHECHUS XUMHYECKHX PpEaKIni,

COCTaBJIATh HEOPTaHUYECKUX u
OOBSICHATH UX CMBICH; MOATBEPXKIaTh XapaKTEPHbIE XUMUYECKHE
CBOICTBa BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTaAMU U
3alMCAMU YPABHEHUM XUMUYECKUX PEAKLINM;

- yMETh  YCTaHaBIMBaThb IPHUHAICKHOCTh  U3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K OINPEIECICHHBIM
KJIaccaM M IpymIiaM COEJUHEHHUH, XapaKTEPU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONPEACIATh BHABI XUMHUYECKUX CBA3EH
(koBasieHTHAsi, WOHHAs, METaJUTMYECKas, BOJOPOIHAs), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KIACCU(PHUIIUPOBATH
XUMHUYECKHE PEAKIINH;

- chopMHUpOBaTh TPEACTABICHUSA: O MAaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW IIPUPOJIBL; O
MECTE€ U 3HAYEHUHU XUMHUH B CUCTEME E€CTECTBEHHBIX HAYK M €€
ponu B OOECTEeUeHUU yCTONYMBOTO PA3BUTHUS YEJIOBEUECTBA: B

peIIeHNH POo0JIeM IKOJIOTHIECKOM, IHEPTeTUUECKON U TTUIIEBON




0€30IaCHOCTH, B PAa3BUTHH MEIWIIMHBI, CO3JIaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB JHEPTHHM, B OOCCIICUCHHH
palMOHAIBHOTO  MPUPOJIONONB30BaHusA, B  (OPMHUPOBAHUU
MHUPOBO33pEHUS H OOmeld KyJIbTyphl YEIOBEKa, a Takke
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO
U IIPUPOJHON Cpene;

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

NOHATUI  0a30BOrO  YPOBHsI) - W30TOIbI, OCHOBHOE U
BO30YKIIEHHOE COCTOSHHE aToMa, THOpHIU3aIis aTOMHBIX
opOuTaner, xumuueckas cBsa3b ("F " m "', KpaTHBIC CBS3H),

MOJISIpHAsi KOHLEHTpalMs, CTpyKTypHas (opmyna, uzomepus
(cTpykTypHasi, reomerpuyeckas (IIUC-TPaHC-U30MEpHs), THUIIBI
XMMHUYECKHX peakiuii (roMO- M TeTepOoreHHbIC, 0OpaTHMbIe U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHL,  CTENEHb  JUCCOLMALIMM,  DJIEKTPOJIN3,
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
MPOTEKaHUsA, O XHMHYECKOM pPAaBHOBECHUU, JUCHEPCHBIX
cucreMax, (pakToNOTHYecKHe CBEJIEHHs O CBOWCTBAX, COCTaBE,
NOJYyYeHUH W  0e30MacHOM  HCHOJb30BAHUM  BAaKHEHIIHMX
HEOPraHMYECKUX M 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 pPacueThl MO XUMHYECKHUM (opMmyliaM H
YpaBHEHUSAM XUMHUYECKMX PEaKUMid ¢  HUCHOJIb30BaHUEM
¢usnueckux BeMMYMH (Macchl, OOBeMa Ta30B, KOJMYECTBA
BEILIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKICHUIO XHUMHYECKOH (hopmyIsl
BEIIIECTBA; pacyeThl Macchl (00BbeMa, 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
MPOJYKTa pEaKIUU; pPacueThl TEIUIOBOTO 3(deKTa peakimid,
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 WX MPEBpPALICHHUH; BBISBIATH
B3aHMOCBSI3b ~ XHMHYECKHX 3HAHUW C  IOHATHSAMH W
MPEJICTABICHUSIMHU JIPYTHX TMPEeIMETOB AJisi 00jee OCO3HAHHOTO
MMOHUMAHUS U OOBSICHEHHUS CYIIHOCTH MaTEPUAIBHOTO €IMHCTBA
MHpa; WCMIOJIB30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHMS IS
OOBSICHEHUS! ¥  TPOTHO3UPOBAHUS  SIBIICHUH,  HMEIOLIUX
€CTECTBEHHOHAYYHYIO TIPUPOTY;

- YMETh UCTOJIb30BaTh HANMEHOBAHMS XUMHUECKUX COSTUHEHUHN
MEXIYHAPOAHOTO COI3a TEOPETUYECKON U MPUKIAAHOU XUMHUHU
Y TPUBUAIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCSA K U3yUYECHHBIM
KJlacCaM OpraHU4eCKUX U HEOPraHMYeCKUX COEIUHEHHUI;
WCIIONIh30BaTh XMMHUYECKYH) CHUMBOJHUKY JUIsl COCTaBJICHHS




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 moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWi; peakuuit
HOHHOTI'O oOMeHa IMyTeM COCTaBJICHHU A ux IIOJIHBIX u
COKPALEHHBIX MOHHBIX YPaBHEHHUH; pEaKLUUd TUApOJIN3a,

peaxuuit KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U alIOMUHHUA); MOATBEPXKAATh
XapakTepHbIe XUMHYECKHE CBOICTBa BEIIECTB

COOTBETCTBYIOUIMMHU SKCHEPUMEHTAMHU U 3alMCIMU YPaBHEHUM
XUMHUUYECKUX PEAKIIUIL;

- yMeTh KJIacCU(UIHUPOBATH HEOPTraHUYECKHUE M OPTraHUYECKUE
BEIIIECTBA U XMMHUUYECKHE PEAKIUU, CAMOCTOATEILHO BBHIOMPATH
OCHOBaHUSI M KpPUTEPUU JJs1 KJIACCU(PUKAIUU H3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepPH30BaTh COCTaB W Ba)KHEHIINe
CBOWCTBA BEILIECTB, IIPUHAIICKALIMX K ONPEAEIEHHBIM KilaccaM
W TpyllaM COeAWHEHWH (TPOCThIe BEIIEeCTBA, OKCHUJIBI,
THJIPOKCHUJIBI, COJIU; YTIIEBOJOPOABI, MPOCThIE d(PHUPHI, CHUPTHI,
(dheHOoBI, amberuibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIC
3(hUpkI, KHUPBI, YTIEBOAbl, AMHHBI, AMHHOKHUCIOTHI, OCJIKH);
MPUMEHATh 3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB JUIS
AOKCIEPUMEHTAIIBHOM  TMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAaHMS XUMHUUYECKUX PEaKIud U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- 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 pa3IMuHbIX 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 BO3MOXKHOCTHU, HUCIHOJIb3YA

noustus "s", "p", "d-snekTpoHHBIe" OpOMTAIH, SHEPTETHUECKUE
YPOBHH;, OOBSICHATH 3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB
XHUMHUYECKHX JJIEMCHTOB M OOpa3yeMbIX WMHU COCAMHEHUH I10

nepuoaam " rpyuiam;

OK 02.
Hcnonws3oBars
COBPEMEHHbBIE
CpeZCTBa MOUCKA,
aHanu3a u
UHTEpIpeTaluu
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH TS
BBITNIOJIHEHMSI 3a/1a4
npodecCuOHATbHON
JeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(OpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U OOIIECTBEHHOMN

KyJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha
CHOCO6CTBYI'OH_IGFO OCO3HAHHIO

Janore
CBOETO
HOJUKYJIBTYPHOM MUDE;

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

- OCO3HaHHWE IIEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTb
OCYILECTBIISITh IPOEKTHYIO u HCCIIEI0BATEIbCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,
OsJaagenue YHUBepPCAJbHBIMH
NO03HABATEJILHBIMM JIeHCTBUSIMU:

B) padora ¢ uHpopmanueii:

- BJIaAICTb HABbIKAMU IMOJIYUCHUA I/IH(bOpMaI_[I/II/I N3 HCTOYHHUKOB

y4eOHBIMU

Pa3HBIX THUIIOB, CaMOCTOATCIBHO OCYLICCTBIIATHL IIOUCK,

- YMCThb IUJIAHUPOBATHL W BBIINIOJIHATH XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHuss OpPraHMYECKHUX BEIIECTB IIPU HarpeBaHuH,

MOJIYUYCHHEC OTWUJICHA M H3YYCHUC CTO0 CBOfICTB, Ka4YCCTBCHHBIC

peakiuun Ha aJbACTUABI, KpaxMall, YKCYCHYIO KHCJIOTY,;

JeHaTypanusi OeNKOB TpU HarpeBaHUM, I[BETHBIC peaKIUu
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OIpeAemsTh
Cpenly BOJHBIX PaCTBOPOB, KaUeCTBEHHBIC peaKlUU Ha CybdaTt-,
KapOoOHaT- M XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHWUS; pElIaTh
TeMaM "Metausl"!  H

OKCIICPUMCHTAJIBHBIC 3aJa4un 1o

"Hemetannsl") B COOTBETCTBUM C MpaBUJIaMH TEXHHUKH

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

pPE3YIBbTATBI XUMHYECKOT'O

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

peakuuii W (GOPMYNIHMPOBAaTH 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(OPMALMOHHBIX 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 SIBJICHUM (HaOstoeHne, N3MepeHue, SKCIepUMEHT,
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, HCIIOJIB30BAaTh

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

IJIaHUPOBATH u IIPpOBOAMTD

XUMHUYECKUH SKCIIEPUMEHT (IIOJyuYeHUE M M3yYeHHE CBOWCTB

HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB, KaueCTBEHHBIC
peaxkuuun YIJIEBOI0POIOB Ppa3IUYHBIX KJIaCCOB "
KHCIIOPOJICOACPKAIIMX ~ OPraHUYECKHX  BEIIECTB, pEIICHHE

HKCIIEPUMEHTATBHBIX 33a4 M0 PACTIO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MTPaBUII 0€30IaCHOTO
oOpallieHusi ¢ BellecTBaMH U JaOOPaTOPHBIM 00OPYIOBAHHUEM,
dbopmynupoBaTh  IENH
pa3IMaHO# (hopMe pe3ysIbTaThl SKCIICPUMEHTA, aHATM3UPOBATh U

UCCIIEJIOBaHMSI, MPEIOCTaBIATh B
OLICHUBATDb UX NOCTOBCPHOCTD,

- YMETh OCYLIECTBIIATH LIEJICHANPABICHHBIN MTOUCK XUMHYECKOU
uHpOpMALlMU B PA3IUYHBIX HMCTOYHHMKAX (HaydHas M y4yeOHO-
Hay4Has JMTeparypa, CpPeiCcTBAa MacCOBOW HH(OpPMALUHU, CETh
WHTEepHET U fpyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopManuio, mepepadaTbiBaTh €€ M HCIOJb30BaTh B
COOTBETCTBUU C ITOCTaBJICHHOHN yueOHO 3a1aueii;
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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,
MPOEKTHOM M COIIMAIbHOM JEATEIbHOCTH;

OBiajeHHe  YHMBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
JeHCTBUSIMU

6) COBMECTHaA J€ATEJIbHOCTD.

HaBbIKaMH

- MOHMMAaTh U HCIOJb30BaTh NPEUMYIIECTBA KOMaHIAHOW M
UHAUBUAYaIbHON paboThI;

- IIPUHUMATH LENH COBMECTHOM NESTENbHOCTH,
OpraHM30BBIBATE M KOOPAMHHUPOBATh [JEHCTBUS IO €€
JOCTHKEHHUIO: COCTAaBJIATh IUIAH JIEWCTBUM, paclpenelsiTh
pPOJIM C Y4eTOM MHEHHUI Y4aCTHHUKOB OOCYXJaTh Pe3yJbTaThl
COBMECTHOM paboThI;

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

- OCYHECCTBJIATE NMO3UTUBHOC CTPATCTUUYCCKOC IMOBCACHHC 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
(mpeBpamieHus
MOJIyYCHHE JITUJICHA W HM3Y4YCHHE €r0 CBOMCTB, KayeCTBEHHBIC

OpraHn4YeCKuX BCIICCTB IIpU  HArpCBaHUMU,

peaKkmuy Ha  aJbJCTHIbI,

ACHaTypauus 0eJIKOB IIpu Harp€BaHvWMW, NBCTHLIC PCAKIMHU

KpaxMaJl, YKCYCHYIO KHCIOTY;

OCJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpPEACNAThH
Cpelly BOJHBIX PaCTBOPOB, KAUECTBEHHBIC PEaKIIUU HA CYyJIb(aT-,
KapOOHAaT- M XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHUS; pElIaTh

AKCIIEpUMEHTANIbHBIE  3amaur 1o Temam  "Meramisl" u

"Hemeramnbl") B  COOTBETCTBUM C MpaBUJIAMU TEXHHUKH

Oe3omacHOCTH TIpu OOpaIlleHUuH ¢ BEIIeCTBAMU U Ta0OPaTOPHBIM
000pyZOBaHHEM; TPEICTABISATh PE3YJNbTaThl  XUMHYECKOTO
SKCIIepUMeHTa B GopMe 3alucCu YpPaBHEHHI COOTBETCTBYIOIIMX
peakuuii ¥ (QopMyNIHpOBaTH BBIBOJBI HAa OCHOBE JTHUX
pE3yIbTaTOB;

-YyMETh  CaMOCTOSITEJILHO

IJIaHUPOBATb nu IIpOBOAUTD

XUMHUYECKHM SKCIIEPUMEHT (IIOJIydeHHE U H3yYeHUE CBOWCTB

HCOPTaHUYCCKUX HW OPraHuYCCKHUX BCIICCTB, KAYCCTBCHHBLIC
pcaknuu YTJICBOAOPOAOB Ppa3InYHbIX KJ1aCCOB n
KHCJIOPOACOACPKAIIIUX OpraHU4YCCKUX BCIICCTB, peaicHuc

HKCIEPUMEHTANIBHBIX 33124 110 paclo3HAaBAaHUIO HEOPTaHUYECKUX
¥ OPTaHMYECKUX BEILIECTB) C COOIIOAEHUEM MTPaBMII OE3011aCHOTO
oOpallleHusl ¢ BellecTBaMH U JIJAOOPaTOpPHBIM 000PYJOBAHHUEM,
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- NpPUHAMATh MOTHBBI M apryMEHTBhl JAPYTUX JIIOAEH MpHU
aHaJIM3€e Pe3yJbTAaTOB AEATEIHLHOCTH;

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

dbopMynupoBaTh LENM  HUCCIEIOBAHUS, MPEIOCTABIATH B
pa3ianuHoil hopMe pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

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

3¢ PeKTUBHO
JIEMCTBOBATH B
Ype3BbIYATHBIX
CUTYyalusx

B o00Js1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- ¢(hOPMUPOBAHHOCTH IKOJIOTUYECKON KyJIbTYPHI, IOHUMAaHUE
BIUSHUS  COLMAJBHO-DKOHOMMYECKHMX  IIPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLMAIBbHOM Cpelbl, OCO3HAaHUE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpobieM;

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

AKTMBHOE  HENpUATHE  JICUCTBUM, IPUHOCIIIMX  BpPEJ]
OKpYXaIoIIeH Cpeae;

- YMEHHUE MPOrHO3UPOBATh HEOIArONpPUATHBIE YKOJIOTHUECKUE
NOCIIEACTBYSI NPEANPUHUMAEMBIX JEHUCTBUH, NPENOTBPAILATh
ux;

- pacllMpeHue OIbITa JEATEIbHOCTH  JKOJOTMYECKOU
HaIlPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-HUCCIEe10BaTENbCKOM,

MPOEKTHOW U COLIMAIbHOM AEATEIIbHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISIONICH
CCTGCTBCHHOHaleHOfI KapTUHBI MHpPA, POJIX XUMHUH B MMO3HAHHUU
SBIIGHUN TPHUPOABI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TpaMOTHOCTHU, HEOOXOIUMOU

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

- yMeThb coOdroAaTh IpaBWila 3KOJOTHYECKH 1I€JI€CO00pa3HOTo
MOBEJCHUS B OBITY W TPYAOBOM MAEATENBHOCTH B LENAX
COXpPAHEHHUsI CBOEr0 3I0pPOBbs M OKpPYXKalolleHd IPUPOJHOU
KHUBBIE
CMBICIT

Cpeabl; YYUTHIBATH OITACHOCTb BO3JCHUCTBUS Ha
OpTraHHU3MBbI OMPCACIICHHBIX IIOHUMas
IoKa3aTeisa HpeI[eJ'ILHOI\/’I HOHYCTHMOﬁ KOHICHTPAUH;
AHAJIM3UPOBATL M OHOCHHUBATHL C

BCIIECTB,

- 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.

K 1.1. BBINOAHATE OCHOBHYIO 00pa0OTKY U IPEIIIOCEBHYIO - YMETh UCCIEeI0BaTh XMMUYECKUNA COCTaB 00BEKTOB OHochepbl
IIOATOTOBKY II0YBBI C 33JaHHBIMU arpOTEXHUYECKUMU Ha IIpUMeEpE, BOJbI U IIOYBBI.
TpeOOBAHUSIMU.
IIK 1.2. BHocute yno06peHus ¢ 3aJaHHbIMU arpOTeXHUYECKUMU - YUUTBIBATh OIIACHOCTH BO3JCHCTBHS HA KUBBIC OPraHU3MbI
TpeOOBaHUSAMH. OIPECIICHHBIX BEIIECTB, IOHUMAsl CMBICII IIOKa3aTelIs
IIPEEIbHON JOIyCTUMON KOHLIEHTPALUH.
K 1.8. BrInonHATE TEXHUYECKOE 00CTYKUBAaHUE IIPU UCIIOJI30BAHUU | ~-TIOHUMATh U YMETh MOSICHATH Ha IpUMepax CIIocoObl

U IIPU XpaHEHUH TPAKTOPOB, KOMOAHOB,
CEJIbCKOXO035MCTBEHHBIX MAILLIMH U 000pY/10BaHUsl, 3alpaBIIsiTh
TPAKTOPBI U CAMOXO/HBIX CEIbCKOXO035HCTBEHHBIC MAIIIMHBI
roproYe-CMa304YHbIMU MaTEpUAIAMMU.

YMEHBIIIEHUS U TIPEAOTBPAIIEHHUSI BPEIHOTO BO3ICHCTBUS
OTpEIETICHHBIX BEIIECTB HA OPTaHU3M YeJIOBEKa 1
OKpPYXaIoIIyI0 Cpeny.
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2. CTpyKTYypa M cojep:xkaHue 0011eo0pa3oBaTeIbHON JUCHUILTHHBI « X UMM

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 44
B T.4.

OcHoOBHOE cojIepKaHue 38
BT. 4..

TeopeTuieckoe o0ydeHue 24
MPAKTUYECKHUE 3aHITUS 12
1a00paTOPHBIE 3aHATHS 2
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Colep:KaHue 4
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TeopeTuieckoe o0ydeHue 2
NPaKTUYCCKHUE 3aHATHS 2
IIpoMeskyTouHasi aTTecTalUs (3a4eT) 2
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2.2. TeMaTH4eCKUM IJIaH U COJICPKAHUE JTUCIUTUIUHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyemblie
Pa3iesioB U TeM J1a00paTOPHbBIE U NMPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHOBHOe coaepKaHne 39
Pa3nen 1. OcHOBBI CTPOeHMS BellleCTBa 4
Tema 1.1. OcHOBHOe coiep:KaHue 2 OK 01
Crpoenue atomoB | Teopernyeckoe 00yueHmne 1
XUMAHCCKAX CoBpemeHHass MOJeIb CTpoeHHs aTomMa. CHMBOIMYECKHI SI3BIK XUMHH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB U DnektpoHHas KoH(urypanus aroma. Kiaccudukaiys XUMHUYECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
npupora BaseHTHble  9JEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 1
XAMHAICCKON DeKTPOOTPHUIIATEILHOCTh. BHIBI XHMHYECKOH CBsS3M (KOBAJCHTHAs, HWOHHAs, MeETaLIMYecKas,
CBA3N BOJIOPOJTHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUSI

IpakTHYecKne 3aHATHS 1

Pemienne 3amaHuii Ha UMCHIOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HAa3BaHWM COCIMHEHUN MO

HOMEHKJIATYPE MEXIYHAPOJIHOIO CO03a TEOPETHYECKOM M NPHKIATHOM XUMHU M TPHUBHAIBHBIX

Ha3BaHWH Ul COCTABJIEHUS XUMHYECKHX (DOPMYJ ABYXAaTOMHBIX COEIUHEHHMH (OKCHIOB, CYIb(HUIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COCTUHEHHI OT/ETBHBIX KIIaCCOB. 1

[IpakTuyecKue 3aanus Ha YCTAHOBICHUE CBSI3H MEXKIY CTPOCHMEM aTOMOB XUMHMYECKHUX DJIEMEHTOB U

HEPHOIMYECKUM H3MEHEHHUEM CBOWCTB XMMHYECKHMX DJIEMEHTOB M MX COEJMHEHHH B COOTBETCTBHHU C

nosjokeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
Ilepuognueckuii | [IpakTHYecKHE 3aHATHS 2 OK 02
3aKOH M TaOmuIa [eproandeckas cucreMa XuMuIeckux snemeHToB J[. M. MenneneeBa. ®U3nYeCcKuil CMBICI
JA.W. Menneneesa [Tepuoauueckoro 3akona J[.M. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHYECKUX

3JIEMEHTOB, 00Pa3yeMBbIX MMH IIPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XHMHYECKOTO 2j1eMenTa B [leproanueckoii cucteMe. MUPOBO33pEHUECKOE Y HAYUHOE 3HAYEHHE

ITepuoanueckoro 3akoHa J[.11. Menneneea. I[Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYCCKHUX 3JICMCHTOB.

Pemienne IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aJlaHuM Ha XapaKTCPU3alui0 XUMUYICCKHUX
3JIEMEHTOB «MeTajuimdeckue / HeMeTaIndeCKre CBOfICTBa, SJICKTPOOTPHUUATCIBbHOCTE XUMHUYCCKUX
9JICMCHTOB B COOTBCTCTBHUU C UX JJICKTPOHHBLIM CTPOCHUCM U ITOJIOXKCHUCM B nepno,unqecxoﬁ CHUCTCMC
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xumuueckux 3yemenToB .M. MenaeneeBay

Paznea 2. XumMnueckne peakuumn 5
Tema 2.1. Tunel OcHOBHOe coiep:KkaHue 3 OK 01
XUMUYECKUX Teopernueckoe o0yueHne 1
peakuuii Knaccugukarus 1 THIIBI XAMHUECKUX PEAKLIUI C y4acTHEeM HeopraHudeckux BemecTB. CocTaBieHue

YPaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs], 3aMeIleH s, 0OOMEeHa, B T.4. peaKI1i TOpeHus,

OKHCIICHUSI-BOCCTAaHOBJICHHUS.

VYpaBHeHUs okucIeHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 1

CocraBieHue 1 ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEaKLMi METO0M 3JIEKTPOHHOI'O

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPOJIE, IPOM3BOACTBEHHBIX ITPOLIECCaxX U

KHU3HEIEATEIIbHOCTH OPraHu3MOB

IIpakTHyeckue 3aHATHS 2

KonuuecTBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMUMUU U PACUEThl IO

YPaBHEHMSIM XUMMUYECKMX peakuuid. Mosb Kak eJuHMIIa KOoJM4ecTBa BellecTBa. MossipHas Macca.

3aKOHBI COXpaHEHUs Macchl M 3HEpruu. 3akoH ABoraapo. MouspHelii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTb ra3oB. Pacdersl Mo ypaBHEHUSM XMMHUYECKHUX PEaKUUil C MCIOJIb30BaHMEM Macchl, 0ObemMa

(HOpMaJIbHBIE YCJIOBUSI) ra30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 2 OK 01
ONEeKTPONUTHIECKA | TeopeTHuecKoe 05yueHHe 2 OK 04
A ANCCOIMAIIMA U | Teopyg »1eKTPONTUTHYECKOM Aucconuanuy. VIOHbl. DIEeKTPOJIUTHI, HENIEKTPOIUTEL. Peakiuu HOHHOTO
MOHHBIH 0OMEH obomena. CoCTaBJICHHE peakiMii MOHHOTO OOMEHA IMyTeM COCTABJICHHS WX TOJHBIX M COKPAICHHBIX 2

VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklini. 3aJaHusl Ha COCTABJICHNE NOHHBIX PEAKIIMI

JlabopaTopHble 3aHATHS

JlaboparopHas padoTa “TUNBl XUMHUYECKUX PEAKIIUMA.

HccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00pa3yIOIMXCs BEIIECTB) U IMPU3HAKOB

XUMHUYECKHX peakuuil. [IpoBeneHune peakuuii HOHHOTO 0OOMEHa, OIPEIEIIEHNE CPEIbl BOJHBIX

pacTBOPOB. 3a/laHUsl HA COCTaBJICHUE HOHHBIX pEaKLUi
Paspea 3. CrpoeHne 1 CBOMCTBA HEOPIaHMYECKHUX BeleCTB 8
Tema 3.1. OcHOBHOe coep:KkaHue 3 OK 01
Knaccnpukanus, | Teoperuueckoe o0ydyeHue 2
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HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILECTB

[Tpeamer Heopranuueckoit xumuu. Kinaccuduxanus HeopraHnueckux BemecTs. [IpocTsie u cioXHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, TMIPOKCUIbI, KUCIOTHI, coyn). B3aumocss3pb
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucrammmaeckue u amopgHbie
BEIIeCTBA. THUIBI KPUCTALIMUECKUX PELIETOK (AaTOMHAs!, MOJIEKYJIApHAsl, MOHHAs!, METaAJUIMYECKast).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIeTKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBA3M U TUIA KPUCTAJUINYECKOMN PEIIETKH.
[TpryrHBEI MHOTOOOPA3Nsl BEIIECTB

HpaKaneCRne 3aHATHSA

Homenknarypa HeoOpraHmuecKrx BEIIeCTB: Ha3BaHME BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOpMyIIbI
WJIM COCTaBIICHUE XUMUUYECKON (DOPMYJIIBI HCXOS U3 Ha3BaHUS BEIIECTBA 110 MEXIYHAPOIHOU
(MIOITAK) mnu TpuBHaIbHOM HOMEHKJIIATYPE.

Pemenune mpakTHyecKUX 3aJaHWNA MO KIACCH(PUKAIMU, HOMEHKIAType M XHUMHUYECKUM (HOpMyiiaMm
HEOPraHMYECKUX BEIIECTB Pa3NMYHBIX KJIaccoB (yrapHblil ra3, YIJIEKHCIBIM ra3, aMMHak, ramieHas
W3BECTh, HETAIICHAS N3BECTh, ITUTHEBAS CO/IA U JPYTHX): HA3BIBATh U COCTABISATH (DOPMYJIBI XUMUUECKUX
BEILECTB, ONPEIEIATh NPUHAAJIEKHOCTh K KJIaccy.

VcTouynnkn XuMHYECKOH HHPOpMaIiu (CPEICTB MacCOBOM MHpopMaIuK, ceTh MHTepHET 1 npyTHe).
[Torck nHpOpPMAIK 110 HA3BAHUSIM, HICHTU(DUKATOpaM, CTPYKTYPHBIM (hopmyriam

OK 02
IIK1.1
IIK 1.2

Tema 3.2. duzuko-
XHUMHUYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEILIECTB

OcHoBHOE CoAECpPKaHUuEC

Teopernueckoe o0yuenue

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘-ICCKI/IC U XUMHYECKHe cBoicTBa MeTauioB. CIocoObl MOJIyUCHUA. 3HadeHue
MCTAJJIOB M HEMCTAZIOB B MPUPOAC W KHUHCACATCIBHOCTH 4YCJIOBCKAa W OPraHU3MOB. KOppO3I/I$I
MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeranmnel. OOmme ¢usnyeckue M XHMMHUYECKHE CBOMCTBA HEMETA/UIOB. TWUIMYHBIE CBOWCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HomeHknatypa coeinHeHHi HemeTamuioB. KpyroBopotst
OHOreHHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IILOB, THAPOKCUAOB, KUCJIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BEHIECCTB, BOOOPOJHBIX COGﬂHHCHHﬁ,
BBICHINX OKCHUIOB U THAPOKCHUIOB

IIpakTHYeckHe 3aHATHA

CocraBieHHE ypaBHEHMM XMMHMUYECKHUX PEAKIHUI C y4acTUEM IPOCTBIX MU CIOKHBIX HEOPraHWYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH H aM(OTEpHbIX THIPOKCUIOB; HEOPraHWYECKUX COJEH,
XapaKTEPU3YIOIINX UX CBOKCTBA.

OK 01
OK 02
IIK 1.1
IIK 1.2

19




Pemennie nmpakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUUECKHUX 3a/laHuil Ha CBOMCTBA, COCTaB, IMOJIyYCHHUE U
0e30macHOe UCMOJIb30BaHUE BAKHEHIINX HEOPraHWMYECKHMX BEUIECTB B OBITY W NPAaKTUYECKOH
JESITEIbHOCTH YEJIOBEKa

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Unentupukanus | JlaGopaTopHble 3aHATHSI 2 OK 02
HCOPraHM4eCKUX | JJaGoparopHas pabora «MnenTrduKanus HEOPraHHIECKUX BELECTBY. OK 04
BCIIICCTB Pemienne sKkcnepuMEHTAIBHBIX 3aa4 MO XWMHYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO

PacCrO3HAaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB M HEMETAILIOB. 2

WNnentudukanuss HEOPTaHUYECKUX BEIIECTB C HCIOIb30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTposabHas N
pabora 1 CrpoeHnue BeecTa 1 XuMuieckue peakuuu. CBOMCTBa HEOPraHUYECKUX BELIECTB 2
Pa3znea 4. CTtpoeHue ¥ CBOMCTBA OPraHUYeCKHUX BelleCTB 11
Tema 4.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yqyenue 2 IIK 1.1
CTpOCHHUE 1 [TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer opranmyeckoit xumuu. Mecto u IIK 1.2
HOMEHKJIaTypa 3HAYE€HHE OPTaHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK. IIK 1.8
OpraHUYECKUX XUMHYECKOE CTPOCHUE KaK TOPSIOK COSIUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.
BEIIIECTB OCHOBHBIE TOJOKEHUSI TEOPUHU XUMHYECKOTO CTPOCHMSI OpraHuyeckux coeamHenuii A.M. byrtneposa.

VYriepoaHslii CKeJIET OPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHUsI MOJIeKyJ1. M3omMepust 1 U30MEPBI. 2

[TonsiTue o QynHkuMoHanbHON rpymnmne. Panukan. IlpuHuunel KiacCU(pUKalMM  OPraHUYECKUX

coeMHeHU. MexayHapoaHas HOMEHKJIAaTypa M NOPUHIMUIBL HOMEHKIATYpPbl OPraHUYECKHX

coenuaeHuil. [lonstre 00 a3oTcomepk alMX COCAMHEHHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBaxX

(yrmeBomax, Xupax, Oemkax W Jp.), BBICOKOMOJICKYJSIPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BE€HO)

IIpakTH4eckue 3aHATHSA 2

Homenknarypa opraHM4YecKUX COEIWHEHUN OTAETbHBIX KJIacCOB (HACHIIICHHBIC, HEHACBIIICHHBIC H

apOMAaTHYECKHE YTIIEBOJOPOJIbI, CIUPTHI, (DEHOJIBI, allbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCJIOTHI U JP.)

CocraBiieHHe TOJHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJT OpPraHUYEeCKHX BEUIECTB OTIEIbHBIX 2

KJIACCOB, HMCIOJIb3Ys WX HAa3BaHUS IO CHUCTEMAaTHYECKOH M TpPUBHAIBHOM HOMEHKJIAType (3TUJIEH,
alleTWIeH, IMUEepuH, (eHon, dopMalbIeria, YKCycHas KHcIoTa, IMuiuH). Pacuersl mpocreiiieit
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bopMyIIbl OpraHu4ecKoi MOJIEKYJIbl, HICXO/IS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:KkaHue

TeopeaneCKoe oﬁyqe}me

OU3UKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCIMHEHUH OTIENbHBIX KIJIACCOB (0COOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOIMUYECKUH pal 1 o0mas popmyia; U30MepHus;
dbu3HYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUCHHSI):

— IpeJesibHbIE YIIeBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpelenbHble (QJIKEHbl, aJKUHbl U QJIKaJWEHbl) U apOMATUYECKUE YIJIEeBOJOpOAbl. [opeHue
alleTUIeHa KaK HCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METaJIOB

— KUCJIOpOACOepkKallue COeAUHEeHUsI (CITUPTHI M (DeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPDI, aTbACTHIbI
U KETOHBI, >XHUPbI, yrieBojbl). [IpakTHyeckoe NPUMEHEHHE HTWICHIJIMKOJSA, IIIHIEpUHa, (¢eHoa.
[Ipumenenue dopmanpaeruaa, aneTanbAerHaa, YKCYCHOM KUCIOTh. Mplla Kak COJM  BBICHINX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30TcoJepXKalle COECOUHEHUs (aMUHBI M aMHUHOKUCIOTHI, Oesku). BblcOkOMoOeKyspHbIe
COCMHEHUS (CHHTETUYECKHE U OMOJIOTHYECKU-aKTHUBHBIC). MOHOMEp, MOTUMEp, CTPYKTYpHOE 3BEHO.
ITonumepusanus 3TUICHa KaK OCHOBHOE HAIIPABJIICHUE €0 UCII0JIb30BaHUA.

I'eHeTr4eCKas CBA3b MEXKY KJIACCAMH OPTraHUYECKUX COCTMHEHHUN

IIpakTH4eckne 3aHATHA

CBolicTBa OpraHMYECKHX COEIMHEHUH OTAENbHBIX KJIAcCOB (TpUBHAIbHAsT U MEXIyHapOaHAs
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOB! MOMYUYEeHHUs): MpeaebHble (AIKAHbI U IUKIOAIKAHBI),
HenpeeNbHble (aJKEHBI, aJKUHBI U aJIKaMeHbl) 1 apOMATUYECKUE YIJIEBOAOPObl, COUPTHI U (HEHOJIBI,
KapOOHOBbIE  KHMCIOTBI U 3QUpPbI, adbAETHJBl M  KETOHbl, AaMHMHbI M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHbIE COEIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX pEaKIHH C
Y4aCTHEM OPTaHMYECKUX BELIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJOKEHHBIM I€NOYKaM IpeBpalleHuil),
XapaKTepU3YIOMIUX XUMUYECKHE CBOWCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIaCCOB, CIIOCOOBI
UX TOIy4eHHMs] U Ha3BaHHE OPraHMYECKHX COEIUHEHUN MO TPUBHAIBHOM WM MEXIyHapOIHOU
CUCTEMATUUYECKON HOMEHKJIIATYPE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYECKUX
COEIMHEHUI OTAEIBHBIX KJIacCOB

JlabopaTopnasi padora

OK 01
OK 02
OK 04
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JlaGopaTtopHnas pabota “IIpeBparieHns OpraHnYeCKUX BEIIECTB ITPU HArPEBaHUH'".
ITomyyenue sTuneHa U U3y4eHHUe ero cBOMCTB. MoaennpoBaHue MOJIEKYJI U XUMAYECKHUX IPEBPALCHUN
Ha MpUMepe dTaHa, STUIICHA, alleTUJIeHa U Jp.

Tema 4.3. OcHOBHOe coiep:KaHue OK 01
Unentnpuranms | TeopeTudeckoe odydenne OK 02
OpTaHIICCKHuX Buoopranuueckue coequHeHus. IIpuMeHeHMe u OUOJOrMYecKas pojib yIiIeBoaoB. OKHCIIEHHE OK 04
BCIIECTB, MX yIJIE€BOAOB — MCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHHUS aMUHOKHUCIOT.
SHATCHHC 1 [IpeBpamenust OenkoB MUIIM B opranu3Me. buonornyeckne ¢yHkuumu OenkoB. buonornyeckue
TIPUMCHEHHC B (GyHKUMU >KUpOB. Pojib OpraHnyeckoil XuMHUM B pelIeHUH Ipo0sIeM MHUILEBOH 6e3011acCHOCTH
ObITOBOIH 1 .| Ponb opranmdeckoil XMMUM B pEIIEHUU NPOOJIEM BSHEpPreTUyeckoid O€30MacHOCTH, B Pa3BUTUU
TPOHMSBOACTBCHHON o 1tHBI, CO3MaHMM HOBBIX MaTepHaioB, HOBBIX HCTOYHHUKOB SHEPIUHU (AIbTEPHATUBHBIE HCTOYHUKU
ACATCIILHOCTH sHeprum). OnacHOCTh BO3JEUCTBHSA HA JKUBbIE OpPraHU3Mbl OPraHMYECKHX BEIIECTB OTIEIbHBIX
HesoBeka KJaccoB (yIJI€BOAOPOABI, CHUPTHI, (PEHOJNBI, XJIOPOPraHUYECKHUE MPOU3BOJHBIC, ANBIACTUABI U Jp.),

CMBICII [T0Ka3aTelIsl NPeIebHO JONYCTUMON KOHIIEHTPAINH

JlabopaTopHble 3aHATHUS

JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COSAMHEHUHN OT/AeNbHbIX KIacCOB”

WnenTudukamusi OpraHMueCKuX COSTUHEHUI OTACIBHBIX KJIACCOB (Ha IMPUMEpE albJIeruI0B, KpaxMaia,

YKCYCHOM KHCJIOTBI, O€IKOB M T.I.) C MHCIOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBOICTB H

XapaKTepHBIX KayeCTBEHHBIX peakuuil. [leHatypaumst Oenka mpu HarpeBaHuu. LIBeTHblEe peakiuu

0enkoB. BO3HUKHOBEHHE aHAIUTHUYECKOTO CUTHAla C TOYKM 3PEHUS XUMHUECKUX MPOLIECCOB MpHU

IPOTEKaHWU KaYeCTBEHHON PEaKINH, MO3BOJISIIOIIEH UACHTU(PUIIMPOBATH NPEASIOKEHHbIE OPraHUYeCKHe

BEIECTBA

CTpyKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB
Pazpea 5. KuneTrnyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui
CxopocTb OcHoBHOe coaep:kaHue OK 01
XUMUYECKUX OK 02
peakuui.
XUMHYECKOE
paBHOBECHE

Teoperuyeckoe o0yueHue
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CKOpOCTh peakiyM, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (aKTOPOB: MPUPOJBI PEArHPYIOIUX BELIECTB,
KOHLICHTpAllUd pPEArupyroluxX BELIECTB, TEMIEPATypbl W IUIOLIAAM PEAKLMOHHOM IIOBEPXHOCTH.
TennoBble 3¢ (GeKThl XMMUYECKUX peakuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIUH.

OOpatumocTh peakuuidl. XMMHUYECKOE PABHOBECHE U €r0 CMEIIEHUE M0/ JACWCTBUEM pa3INYHbIX
(bakTOpOB (KOHIEHTpALMs peareHTOB WM IPOJLYKTOB peaKkiUH, 1aBIeHUe, TeMIIepaTypa) A CO3/1aHus
ONTHUMAJIbHBIX YCIOBUN POTEKaHUs XUuMU4yecKux npoueccos. IIpunnun Jle [laTtense

IIpakTHYeckHe 3aHATHA OK 01
Pemennie nmpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha H3MEHEHHE OK 02
CKOPOCTH XMMHYECKOW PEaKIMH, B T.U. C MO3UIMIA IKOJOTHUYECKH 11€IeCO00pa3HOro MOBEACHUS B OBITY IIK 1.2
U TPYAOBOI1 1eATEIbHOCTH B LIETISX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAOIIEH IPUPOTHOM CpeIbl. TIK 2.2
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npumeHeHue npuHnuna Jle-Illaremse s TIK 2.8
HAXOXJICHUs HaNpaBlIEeHUS CMELICHUS paBHOBECHS XHUMHYECKOW peakuud M aHaiu3 (QakTopos,
BIIHMSIFOIIMX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS
Pazgea 6. PacTBOpbI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
Houstue o Teoperuueckoe o0yuenue OK 02
pacTeopax PacTBopenne Kak (M3UMKO-XUMHUYeCKui mpouecc. PactBopel. CrocoObl NMPUTOTOBJIEHUS PacTBOPOB. OK 07
PactBopumocTs. MaccoBas 1075 pacTBOpeHHOro BemecTBa. CMBICH TOKaszarens MpeaeiabHO IIK 1.1
JIOITyCTUMOW KOHILIEHTPAIMH U €0 UCIOJIb30BAHNE B OL[EHKE IKOJIOTHYECKOI 0€30MacHOCTH. ITIK 1.2
[IpaBuia SKOIOTHYECKH IIeNIeCO00Pa3HOrO TOBEACHUS B OBITY M TPYIOBOH NEATETBHOCTH B LENAX 1K 1.8
COXPAHEHMsI CBOETO 3/I0POBbSl M OKpYXKarollel MPUPOJHOM Cpelibl; ONAaCHOCTh BO3JCHCTBUS Ha JKUBBIE
OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Perenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PacTBOPHI, UCIOJIb3yeMble B OBITOBON U
POM3BOJICTBEHHOH JIESITEITLHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenosanne JlaGopaTopHbie 3aHATHS OK 02
CBOWICTB PAaCTBOPOB | fTagopatopras pa6oTa «[IpUroTOBIEHHE PACTBOPOBY. OK 04
[TpurotoBneHne pacTBOPOB 3aJJaHHON (MaccoBOM, %) KOHLIEHTpALUU (C MPAKTUKO-OPHUEHTUPOBAHHBIMHU IIK1.1
BOIPOCAMH) U OIpeJIeNIEHNE CPEIbl BOJHBIX PACTBOPOB. K 1.2
Penrenue 3aa4 Ha MPUTOTOBJIEHUE PACTBOPOB . IIK 1.8

KoHntponbHas

CrpyKTypa 1 CBOMCTBA OpraHUYeCKUX BemecTB. CKOPOCTh XUMUYECKUX PEAKIIUM.
XUMHUYECKOE PaBHOBECHUE
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pabota Ne2

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJepKaHNeE (COMePKaHUe IPUKJIATHOTO MOIYJIs1)

Pa3nen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM IeATEJLHOCTH YeJ0BeKa 4 OK 01
Xumus B ObITYy 1 |OcHOBHOE Co/lep:kaHue 4 OK 02
IpOM3BO/CTBCHHOM Teoperuueckoe o0yueHue 2 OK 04
NEeATEILHOCTH = = = OK 07
HCIOBCKA Hogelimue 1oCTHXKEHUST XUMUYECKONH HAYKH U XUMUYECKON TeXHOJIOTHHU. Poik xumuu B obecrieueHnn
IKOJIOTHUYECKOH, SHEPreTUIECKON 1 MUIICBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBI. [IpaBuiia moucka u 2 IIK1.1
aHaJgM3a XUMUYECKOH WHGOPMAIMM W3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas W YydeOHO-HaydHas IIK 1.2
JUTEepaTypa, CpeACcTBa MaccoBoi nHMopManuu, cetb IHTEpHET) IIK 1.8
IIpakTHyeckne 3aHATHA 2
[Touck ¥ aHanMM3 KEWCOB O NMPUMEHEHHM XWMHUYECKHX BEIIECTB M TEXHOJOTHH C Y4eTOM Oymymien
NpoPECCHOHAIBHOW  JIEATEIbHOCTH MO  TeMaM:  Ba)XKHEHIIME  CTPOUTENbHBIE  MaTepHuallbl,
KOHCTPYKIIMOHHBIC ~MaTepuajbl, KpacKd, CTEKJIO, KEpaMHKa, MaTepHalbl I DJICKTPOHHUKH, 2
HAaHOMATEPHAJIbl, TEKCTWJIbHBIE BOJIOKHA, HWCTOYHMKH DHEPrUU, OPTraHUYECKHE W MUHEpaIbHbBIC
yA0OpeHUs, JICKaPCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUSI.
3amuTa: [IpencraBiienne pe3yabTaToB pelIeHUs KeHCOB B JopMe MUHH-JIOKJIA/A C PE3CHTAIuEH
IIpome:xkyTouHasi aTTecTanus Mo JUCHUIINHE (324eT) 2
Bcero 44
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3. Yc/10BuUS peajiu3alii MPorpaMmal 001eodpa3oBaTe/bHONH JUCHUILIHHBI

3.1. TpeOGoBaHKsi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY
o0ecre4eHnIo0

st peanuzanuy MporpaMMbl TUCHUIUIMHBI JIOJKHBI OBITH MPETyCMOTPEHBI
CJIEIyIOILIUE CTIeIMANIbHBIC TOMEIIEHUS: YUeOHbI KaOMHET XUMUU W/WIH y4eOHOM
XUMHUYECKOH 1abopaTopui.

O6opynoBanne y4yeOHOro kaOuHera (HArJIsIIHbIe MOCOOUN): HAOOPHI
IAPOCTEP’KHEBBIX MOJICNIEd MOJIEKYJ, MOJIENId KPUCTAUIMYECKUX PEHIETOK,
KOJUICKITUU TIPOCTBIX M CJIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TIOJUMEPOB;
KOJUIEKI[MS TOpPHBIX TMOPOJ W MHUHepaioB, Tabnuia MenpaeneeBa, y4deOHbIC
bunbMBbI, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrBa o00y4YeHHsi: KOMIIBIOTEpP C  YCTpOMCTBamMH
BOCIIPOM3BEAEHUA 3BYKa, [MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEIUMHAS JOCKa, YKa3Ka-Mpe3eHTEP sl IPE3CHTALIHIA.

OobOopynoBanue jgadopaTtopuu M pado4Yux MeCT Ja0OPATOPUU: MEH3YPKH,
MUMETKU-KaNeIbHULIBI, TEPMOMETPBbI, MHUKPOCKOM, JIYINbl, MpPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUISl KaleJdbHBIX peakiuuil, (QuiIbTpoBaIbHas
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPUKH,
HA0Op pPEAKTUBOB, CTEKISHHBIC NAJIOYKU, IITAaTUBBI JJII TPOOUPOK; MEpPHbIE
UUJIMHIPBI, BOPOHKHU CTEKJISTHHBIE, BOPOHKH JIeNUTENbHbIe uInHApuieckue (50-
100 ™), CTYHmKM C TECTUKOM, (appopoBble YalllKK, HTUHUETHI, (QUIBTPHI
OyMakHble, Bara, MapJis, 4YacOBbIE CTEKJA, DJJICKTPOIUIMTKHU, Ja0OpaTOpHbIE
IITATUBBI, CIUPTOBBIE TOPEIKH, CIUYKW, TPUOOp ISl TMOJy4YeHUs Tra3oB (WId
npoOupKa C ra300TBOJHON TpPYyOKOil), AeprKaTeiau JJisi MPOOUPOK, CKISHKH JIs
XpaHEHUsI PEaKTUBOB, pa3daTOuHble JOTKU; XuMuieckue crakansl (50, 100 u 200
MJT); IIMATENN; MUHIIETHI; TUTEIbHBIC IIUMIIBI; CEKYHIOMEPHI (TaliMepbl), MEPHBIC
npobupku (Ha 10-20 mu) u mepabie koyosI (25, 50, 100 u 200 mit), BoasiHas O6aHs
(WM TepMOCTaT), CTEKJISTHHBIE MAJOYKH; KOHUYECKUE KOJIObI 1151 TuTpoBanus (50
u 100 wmu); WMHAMKATOpHBIE NOJOCKUA sl ompexaenenus pH u cranpapTHas
WHJMKATOpHAs IIKaJIa; YHUBEPCAIbHbIN UHIUKATOP; uneTku Ha 1, 10, 50 mu (uu
no3atopel Ha 1, 5 1 10 mi1), OOpETKU AJII TUTPOBAHUSI, METUIIMHCKUAE TITTPUILHI HA
100-150 mu1, mabopaTopHbIE W/WIN aHATUTHYECKUE BeChl, pH-MeTphI, CyIIUIbHBIHN
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. Mu¢opmaniuoHHoe obecneyeHne peaju3auu NporpaMmmbl

1. Pymutuc T'.E., ®eapaman®d.I. Xwumusa: yueonuxk i1 10 kiacca

obmreoOpa3zoBarenbHbIX yupexaeHuit - M.; [Ipocsemenue, 2011.
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2. IlpumepHasi mporpamma cpeaHero (IMoJaHOro) oOIero o0pa3oBaHus MO XUMHH
(6a30BBIN YPOBEHB).

3. I'apa H.H. IIporpammsl 0011eo0pa3oBaTenbHbIX yUpexkaeHnd. Xumusa. — M.:
IIpocBemienue, 2008.

4. I'apa H.H. Xumus: ypoku B 10 ki1.: mocodue mis yuurtens. — M.: [IpocBemienue,
2008. - 11 c.

7. Epoxun FO. M. Xumusa: 3agauu U ynpakHeHus: yued. mocoOue uisi CTy..
yupexeHuit cpe.npod. oopazosanus. — M., 2019.

8. Epoxun KO.M. COOpHHMK TECTOBBIX 3aJlaHUi MO XMMHH: y4eO. mocodue s
cTyna. YupexaeHui cpei. npod. oopazoBanus. — M., 2019.

9. Epoxun 0. M., KoBaneBa . b. Xumus mis npodeccuii U crenuaibHOCTEH
€CTECTBEHHO-HAYYHOTr0  mpoduis.  DJIEKTPOHHBIH  Yy4eOHO-METOIUYECKUIN
komIuiekc. — M., 2018.

10. Cnagxos C. A., Octpoymos U. I'., 'abpuensa O. C., JlykpssnoBa H. H. Xumus
st mpodeccrit M CHENUAIbHOCTEW — €CTECTBEHHO-HAYYHOTO — TPOQHIs.
DNEeKTPOHHOE TMpUJIOKEHUE (JIEKTPOHHOE Yy4ueOHOE U3JIaHWe) IJis  CTY/I.

yupexaeHuil cpen. npod. oopazoBanus. — M., 2019.

I[OIIOJIHI/ITCJILHI)IC HCTOYHUKMH:

Cnucok HOpMATUBHBIX IOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 1. No 273-®3 «OO6 o6pa3oBaHuu B
Poccuiickon @enepanum».

2. [Ipuxaz MunucrepctBa oOpa3oBanus W Hayku Poccuiickoit degepanuu oT
17.05.2012 1. Ne 413 «O6 ytBepxaeHun ¢GeaepasbHOro rocyIapCTBEHHOTO
00pa3oBaTEILHOTO CTaHIapTa CPETHETO OOIIEr0 00pa30BAHUS.

3. Ilpuka3z Munnpocsemenusi Poccuiickoit ®eneparmu ot 03.07.2024 1. No 464

«O BHECEHMH M3MCHCHUU B d)ezlepam)HHe IoCyAapCTBCHHBIC O6D330BaTeHBHI)Ie

CTaHAAPThI CPCAHCTO HDOd)eCCI/IOHaJIBHOFO 06D&30B3HI/IH»

4. Tlpukaz MunuctepctBa npocsenienus: Poccuiickoit @enepannu ot 24.08.2022
r. No 762 «0OO0 yTBepXICHUU TIOpSAKAa OpPraHU3allUd U OCYIICCTBICHUS
00pa3oBaTeNbHON JEATEILHOCTH M0 00pa30BaTEIbHBIM MPOTrpaMMaM CPETHETO
po(ecCUOHANBHOTO 00Pa30BAHUS.

5. Ilpuka3z MunucrepctBa npocselienus: Poccuiickoit @enepanuu ot 22.03.2021
r. Ne 115 «O6 ytBepxnenun Ilopsiaka opraHuzanuu W OCYIIECTBICHUS
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0o0pa30BaTeNbHOM  AESITENIBHOCTH IO OCHOBHBIM  0011€00pa30oBaTeIbHbIM
nporpaMMaM — 00pa3oBaTeiIbHBIM IpOrpaMMaM  HadajdbHOTO  OOIIero,
OCHOBHOTO OOIIIET0 U CPEAHEro 001Iero 00pa3oBaHMs».

6. ®enepanbHbiii IPoeKT « COBpEMEHHAs IIKOJIaY.

7. ®enepanbHble  00pa3oBaTeNIbHBIE CTAHIAPTHI CPEAHEr0 MNPOodhecCUOHATBLHOTO
oOpazoBaHus (110 CIICHHATBHOCTSIM).

8. Pacnopskenne MunuctepeTBa npocBerieHus: Poccuiickoit ®@enepanuu ot 30
anpenst 2021 r. Ne P-98 «O06 yrtBepxknenuun Konuenmum mnpenogaBaHus
o0mieo0pa3oBaTeabHBIX  JUCHHUIUIMH € y4eToM  mpodeccrnoHalbHOM
HANpPaBJIEHHOCTH TMPOrPaMM CpEIHEro MpodeccuoHaNbHOTO 00pa3oBaHUs,
peanu3zyeMbixX Ha 0a3e OCHOBHOTO OOIIEro 00Opa3oBaHUs».

9. IMucemo [enaprameHTa rocyJlapCTBEHHON MOJUTUKU B cdepe MOATOTOBKH

pabounx kaapoB u JIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHgaMM MO OpraHU3alUd MOJYYEHHUs] CPEeJHEro oluiero oopa3oBaHUs B
npeenax OCBOCHHS 00pa3oBaTENbHBIX MPOTPAMM CPETHETO MPOo(deccrnoHATBHOTO
oOpa3oBaHus Ha 0aze OCHOBHOTO oOHIEro 0Opa3oBaHMS C YYETOM TPEOOBaHMIA
(denepanbHBIX TOCYJAapCTBEHHBIX 00pA30BaTENbHBIX CTAHJAPTOB M MOJy4aeMOM
npodeCcCUr WK CEeIUaIbHOCTH CPeAHEro NMPohecCHOHAIIBLHOTO 00pa30BaHUS.

HNuTepHer-pecypcesnl:

www.pvg.mk.ru (onmumnuana «I[lokopu BopoOseBbI TOpbI»).
www.hemi.wallst.ru (OGpa3oBaTeabHBIN CAUT IISI IIKOJIHBHUKOB « XHUMUSD» ).
www.alhimikov.net (OGpa3oBaTebHBIN CAUT AJIS MIKOJIbHUKOB).
www.chem.msu.su (21ekTpoHHass OMOINOTEKA IO XUMHH ).

www.enauki.ru (MHTepHeT-u3janue 11 yuuTenen « ECTeCTBEHHbIE HAYKI).
www. I september.ru (MeToguueckas razera «IlepBoe ceHTIOPsI»).
www.hvsh.ru (kypHan «XuMus B MIKOJIE).

www.hij.ru (xkypHan «XvUMHS U )KU3HBY).

www.chemistry-chemists.com (3J€KTPOHHBIH KYpHAT « XUMUKU ¥ XUMHUSD» ).

4. KoHTPOJIb ¥ OlIeHKA Pe3yJIbTATOB OCBOEHHs 00111e00pa30BaTe/IbHOM
AUCUMILTHHBI

KonTponb ©  oleHKa  pe3ynbTaToB  OOy4YeHHUS  OCYILECTBISETCS
IIpernoAaBaTesieM B IPOLECCE MPOBENCHUSA  NPAKTUYECKUX  3aHATHA U
28



7abopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHEHUS OOYyYarOUUMUCS

WHIVUBUYyJIBHBIX 3aJaHUM, MPOEKTOB, HCCIENOBaHUN. PesynbTaTel 00ydeHUS

OIpCACIIA0T, YTO 06}"—13}01111/1605[ OOJKHBI 3HATH, TIOHUMATh U ACMOHCTPHUPOBATH

I10 3aBCPIICHNUN U3YUCHUA AUCHUIIIINHBI.

Jnst hbopmupoBaHUs, KOHTPOJIS U OLEHKHU PE3yJIbTaTOB OCBOCHUSI YUEOHOMU

JUCHUTUIMHBI UCTIOIB3YETCSl CUCTEMa OIIEHOUHBIX MEPONPUSITHH, MpeCTaBIsIOIIAs
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSTUH, COTJaCOBaHHBIX C PeE3yJIbTaTaMH

oOyueHuss U C(HOPMYJIHUPOBAHHBIX C YYETOM

dI'oC

pe3ynbrarhl o auciumuie) u @roC CIIO.

COO (mpenmeTHBIC

THnbI OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4enus .
MeponpusTHii
| OcHoBHoOE coepKaHue
L Pasnea 1. OcHoBbI Popmyauposars
0a30Bble MOHATHS U
CTPOCHHUs BellecTBa
3aKOHbI XMMUH
1.1 [ OK 01 CtpoeHue aToMOB CocraBnsath xumudeckue |1. Tect «CTpoeHue aToMoB
XUMHYECKUX 3JIEMEHTOB |(HOPMYIIbl COSIUHEHUI B |XUMUYECKUX JIEMEHTOB U
Y TIPUPOJIa XUMHUYECKON |COOTBETCTBUU CO IPUPOJA XUMHUIECKOMN
CBSI3U CTENIEHBIO OKUCIICHUS CBSI3W.
XUMUYECKUX AJIEMEHTOB, |2. 3a7a4u Ha COCTaBJICHUE
WCXOJIS U3 BaJICHTHOCTH U |XUMHUYECKHUX (HopMyIT
ANEKTPOOTPHUIATEILHOCTH |JABYXaTOMHBIX COSTUHEHUI
(oxcuaoB, cynbhuaoB,
TUAPUAOB U T.IL.).
3. 3aganus Ha
HCIIOIb30BaHNE
XUMUYECKON CUMBOJIUKU U
Ha3BaHUW COCMHEHUH 11O
HOMEHKJIaType
MEXAYHApOJAHOTO COK03a
TEOPETUYECKOU U
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUIA
JUTSL COCTaBIICHUSI
XUMUYECKUX (HOpPMYJT
JIBYXaTOMHBIX COSTUHEHUN
(okcun0B, CyIb(PHUIOB,
TUAPUJIOB U T.11.) U JPYTHX
HEOPraHUYECKUX
COEIMHEHUH OTJEIbHBIX
KJIacCOB
1.2 | OKO01 |I[lepmoauueckuii 3aK0oH U|XapaKkTepru30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabauma J[.1. XUMHYECKHUE PJIEMEHTHl B |HEMETaJINYECKHE
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunobl OLEHOYHBIX
MeponpUsATHI

Meunpeneena

COOTBETCTBHUH C UX
MI0JIO)KCHUEM B
MIEPUOUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.N. MenneneeBa

CBOICTBA,
3JIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K DJICKTPOHY
XHMHYECKHX IJIEMEHTOB B
COOTBETCTBUE C X
3JEKTPOHHBIM CTPOCHUEM
M TOJIOKCHHEM B
IIEpUONYECKON CHUCTEME
XAMUYCCKHUX DJIEMECHTOB
.. MenneneeBay.

2. IlpakTuueckue 3aqaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAY CTPOCHHEM aTOMOB
XAMUYECKHX DJIEMCHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XAMUYECKHX DJIEMCHTOB U
UX COCOUHEHUN B
COOTBETCTBHUH C
MTOJIOKEHUEM
Ilepuonuueckoi cucreme.
3. IlpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTePU3aALHNIO
XUMUYECKHUX DJIEMCHTOB:
«Mertamnnueckue /
HEMETAININICCKUE
CBOICTBA,
3JEKTPOOTPULATENBHOCTD
U CPOJICTBO K DJIEKTPOHY
XAMUYECKHX DJIEMECHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHEM
M TOJIOKCHHUEM B
IIEPUOANYECKON CUCTEME
XAMUYECKHUX DJIEMESHTOB
.. MenaeaeeBay

Pa3nen 2. Xumuueckue
peakuun

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

Kontpoabsnas padora
«CTpoeHue BemecTsa u
XMMHYeCKHe PeaKkium»

2.1

OK 01
OK 04

TUel XUMHYECKUX
peakuuii

CocraBisATh peakuuu
COEIMHEHUS, Pa3JIOKEHUS,

1. 3agaun Ha cocraBieHNE
YpPaBHEHUH pEaKIUi:
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunobl OLEHOYHBIX
MeponpUsATHI

oOMeHa, 3aMelleHu,
OKHCIUTEIHHO-
BOCCTaHOBUTEJbHBIC
peakuuu

— COEJIMHEHHS,
3aMeleHUs, pa3I0oKEHus,
oOMeHa;

— OKHUCIIUTEIbHO-
BOCCTAaHOBUTCIIbHBIX
peaKkuuii ¢
WCTOJIb30BAHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 y4aCTBYIOIIUX B
peaKIny BEIIeCTB;
pacdEThl

Mmacchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
IPOIYKTOB PEAKIUH, €CIIN
OJIHO W3 BEIIECTB UMEET
npuMecu

2.2

DIEeKTPOIMTHYCCKAS
JIUCCOLIMAINASA U MOHHBIHN
oOMeH

CocTaBisiTh ypaBHCHHS
XUMHYECKHUX PEaKIHH
HOHHOTO OOMEHa ¢
y4acTHEM
HeOpFaHI/IqGCKI/IX BCILICCTB

1. 3aganus Ha
COCTAaBJICHHE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakuil ¢ yyacTueM
KHCJIOT, OCHOBAaHUM 1
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIOTHOCTH
cpenbl

2. JIaboparopHas paboTa
"THUIbI XUMHYECKHUX
peakuuit”

Pazpnen 3. Ctpoenne u
cBOliCTBA
HEOpPraHUYeCcKuX
BeIeCTB

HccnenoBats cTpoeHue u
CBOliCTBa
HEOPraHMYeCKuX
BeleCTB

KonTpoabsnas padora
«CBoicTBa
HEOPraHuYecKuX
BEIeCTB»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunobl OLEHOYHBIX
MeponpUsATHI

3.1

OK 01
IIK 1.1
IIK 1.2
IIK 1.8

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJISl U3 UX
XUMHYECKON (hOPMYJIIbI
WJTU COCTaBJICHUE
XUMHAYECKON (POPMYITBI
HCXO/Isl U3 HAa3BaHUs
BeILIECTBA 110
MEXKIYHAPOAHOM WU
TPUBHUATBHON
HOMEHKJIaType».

2. 3ajauu Ha pacyer
MacCOBOM J10JIM (Macchl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aqanus
1o KJaccupuKaiuu,
HOMEHKJIaType U
XUMHYECKUM (popmynam
HEOPraHUYECKUX BEILECTB
pa3IUYHBIX KJIACCOB.

4. TlpakTHdeckue 3a1aHus
Ha olpezieNieHue
XUMHUYECKOH aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBS3U U
TUTIA KPUCTAJUTMYECKOM
pELIeTKH

3.2

OK 01
OK 02
K 1.1
K 1.2
[IK 1.8

DU3NKO-XUMHYECKHE
CBOMCTBA
HeOpFaHI/I‘IGCKI/IX
BCIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, & TAK)KE THUTIA
KPUCTAJTUYECKOM
peueTku

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICI.
2. 3amannsa Ha
COCTaBIICHUE YPaBHEHHIA
XUMHUYECKHUX PEaKIIHii ¢
y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCHJIOB
METAJIJI0B, HEMETAJIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHMYECKHUX KUCIIOT,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunobl OLEHOYHBIX
MeponpUsATHI

OCHOBaHUH ¥ aM(OTEPHBIX
THJIPOKCHJIOB,
HEOPTaHUYECKUX COJICH,
XapaKTePU3YIOIINX X
CBOMCTBA U CIIOCOOBI
MOJTyYCHHS.

3. IIpakTuko-
OPHUCHTHPOBAHHBIC
TEOPETUYCCKHE 3aaHUs Ha
CBOWCTBA U MOJIyYCHHUE
HEOPraHWYECKUX BEINECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4ECTBEHHBIC PEAKIINHU
HEOpPraHWYECKUX BEIIESCTB

1. IlpakTuko-
OPUEHTHPOBAHHBIE
3aJJaHHUs 10 COCTABIIEHUIO
XUMUYECKUX PEAKIUHN C
y4aCTHEM HEOPTaHHUYECKUX
BEIIECTB, UCIOJIb3yEMBbIX
JUTSL UX WICHTU(DUKAIIHH.
2.JIaboparopnas pabdora:
“Unentuduxans
HEOPraHUYECKUX BEIIECTB’

Pasnen 4. Crpoenue u
CBOIICTBA
OpPraHn4ecKux
BelIeCTB

HccnenoBats cTpoeHue u
CBOIICTBA OPraHHYeCKHUX
BeleCTB

KonTtpoabsnas padora
«CTpoeHue U CBOICTBA
OPraHHYeCcKHX BellecTB)

4.1

OK 01
K 1.1
K 1.2
K 1.8

Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPTaHUYECKUX BEIIECTB

Knaccudunuponatsb
OpraHMYEeCcKHE BEIIECTBA B
COOTBETCTBHH C MX
CTPOEHUEM

1. 3aganus Ha
COCTABJICHUE Ha3BAHUI
OpPraHMYECKUX
COEIMHEHMI 110
TPUBHAJIBHON WIH
MEXKYHAPOIHON
CHUCTEMATUYECKOU
HOMEHKJIATypE.

2. 3anaHus Ha
COCTaBJICHUE MOJIHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
npocteiiel GopmMyIsl
OpPraHMYECKON MOJIEKYJIBI,
HCXOJ U3 DIIEMEHTHOTO
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunobl OLEHOYHBIX
MeponpUsATHI

cocrana (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.1
I[IK 1.2
K 1.8

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (PU3HKO-
XHMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHHS MOJIEKYII

1. 3ananus Ha
COCTaBJICHUE YPABHCHUU
XMMHYECKHUX PEAKLHN C
y4acTHUEM OPTaHUYECKUX
BELIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHUS.

2. 3anaHus Ha
COCTABJICHUE YPAaBHECHUM
XUMHYECKUX PEAKIUH,
WUTIOCTPUPYIOLINX
XMMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3M OPraHUYECKHX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacyerHble 3a1auu 10
YPABHEHUSIM PEAKLIH C
y4acTHUEM OPTaHUYECKUX
BEILIECTB.

4. JIaboparopHas paboTa
“IIpeBpamieHust
OpPraHUYECKUX BEILECTB
IIpy HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
K 1.1
I[IK 1.2
IIK 1.8

Wnentuduxarms
OpPraHUYECKUX BEIECTB,
WX 3Ha4YeHUue 1
MIPUMEHEHHE B OBITOBOM
Y IPOM3BOJICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA

Uccnenosarts
KAaQ4CCTBCHHBIC peaKI_[I/II/I
OpraHNYeCcKux
COCTMHEHUN OTHEIILHBIX
KJIaCCOB

1.ITpakTuko-
OpPUEHTUPOBAHHBIC
3a/IaHMs TI0 COCTABJICHUIO
XUMHUYECKHUX PEAKIUN C
y4acTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
WCTIOJIb3YEMBIX IS UX
UICHTH(PUKAIUHT B OBITY U
MTPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdora:
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THunobl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHusi .
MeponpHusATHIA
“Unentuduxans
OpraHUYECKUX
COEIMHEHUH OTJEIbHBIX
KJIacCOB”
5 Pazgen S. XapakTepu3oBaTh
Kuneruveckue u BJIMSIHHE PA3JINYHbIX
TepMOAUMHAMHYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peaKnui
XHMHYECKHX peakuui
5 [ OKO01 CxopocTh XuMHUUYeCKuX |XapakTepu3oBaTh [IpakTuko-
OK 02 |peakumii. XuMHUYECKOE |BIMSHHME KOHLUEHTPALUU |OPUEHTUPOBAHHBIE
I[IK 1.1 |paBHOBecue pearupyoIyx BEeIIEeCTB U |TEOPETUUECKHE 3a/laHus Ha
K 1.2 TEeMIIepaTypbl Ha CKOPOCTH |aHau3 (PaKkToOpoOB,
K 1.8 XUMUYECKUX PEAKLUN BIIMSIOIINX HA U3MECHEHHE
Xapaktepu3oBaTh CKOPOCTH XUMHUUYECKOU
BIJIUSIHUE U3MEHEHHUS peakuuu. [IpakTrko-
KOHIICHTPAlLlIUX BEIIECTB, |OPUEHTUPOBAHHbBIE
peakuuu cpeasl u 3a/laHus HA IPUMEHEHHE
TEMIEpaTypbl HA npuHuuna Jle-1llarense
CMEIlIEHNE XUMUYECKOTO  |/1JIs1 HaXOXKJIEHUs
paBHOBECHS HaIlpaBJIEHUs CMEIIECHUS
PaBHOBECHS] XUMUYECKOMN
pEaKIUU U aHAIN3
(akTOpOB, BIMUAIONUX HA
CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarh HCTHHHBIE
Pasnen 6. PacTBopbl  |pacTBOpPBI € 3aJaHHBIMH
XapaKTepuCTHKAMHU
6.1 | OKO01 |Ilonarue o pactBopax |Pa3znuuaTh UCTHHHBIE 1. 3anauu Ha
OK 02 pacTBOpHI IIPUTOTOBJICHUE
I[K 1.1 pacTBOPOB.
I[K 1.2 2. ITpakTHko-
I[IK 1.8 OPUECHTUPOBAHHBIE

PACUCTHBIC 3aJaHU Ha
AUCTICPCHBIC CUCTCMEI,
HCIIOJIb3YCMBIC B OBITOBOM
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THunobl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHusi .
MeponpusTHii
U IPOM3BOICTBEHHOI
NeSITeIbHOCTH YeJIOBEKa
6.2 | OKO01 |HccnenoBanme cBoiictB |MccnenoBath Gusuko- JlaGopaTopHas pabota
OK 04 |pactBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue
I[K 1.1 HWCTUHHBIX pacTBOPOB pacTBOpoOB”
K 1.2
K 1.8
Il | IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/iep KaHue (Copep KaHne MPUKJIATHOTO
MOYJIs1)

7 Pazgea 7. OueHnBaTh NOCJEACTBUSA |3alUTA Keiica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuiei
NPOM3BOJACTBEHHOI NPOU3BOACTBEHHOI npogeccHoHATbHOM
AesiTeIbHOCTH JesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
Ye10BeKa ¢ MO3ULMH

JKOJIOTHYEeCKOH

Oe3onmacHoCTH
OK 01 |[Xumwus B ObITY U OnenuBath nociencteus |Keiic (¢ yuetom Oyaymieit
OK 02  |mpou3BOJICTBEHHOM OBITOBOH U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |(ITPOU3BOICTBEHHOM JESATEeTLHOCTH)
OK 07 NeSITeIbHOCTH YesioBeKa ¢ |Bo3aMoxkHbIE TEMbI KEHCOB:
K 1.1 no3unuii sxosornueckont | 1. [loremnnenue kiumara u
IIK 1.2 0€e30I1aCHOCTH BBICBOOOYKIEHHE Ta30BbIX
K 1.8

THIPATOB CO JIHA OKeaHa.
2. Bynyuue matepuaibl
JUIS aBHUa-, MAITUHO- U
npuOOPOCTPOCHUS.

3. HoBsle maTepuansl amns
COJTHEYHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIIapaToB
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