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1 O0mas xapakTepucTHKa pado4yei NporpaMMsl

1.1 MecTo AUCHUILIMHBI B CTPYKTYPe OCHOBHOH Npo(ecCHOHATBHOM
o0pa3oBaTeIbHOM POIPAMMBI

Vueonas mucummamaa OQOJ[.04 Xwumus sBmsgercs o00sS3aTEIBHON YaCThIO
o01reo0pazoBaTeabHOr0 IMHKIa 00pa30oBaTENbHOM MPOrpaMMbl B COOTBETCTBUHU C
OI'OC CIIO mno cnemmanpHocTH 27.02.03 ABTOMaTHka UM TElIEMEXaHUKA HaA
TpaHCHIOPTE (3KEJIE3HOAOPOKHOM TPAHCIIOPTE).

1.2. leqiu ¥ IUIAaHUPYeEMBbIe Pe3yJIbTATbI OCBOCHUS TUCHUIIINHBI
1.2.1. Ileau ¥ 3a1a4Yi JUCHUTJIUHBI
dopmupoBaHre y  OOyYaloUMXcsl  MPEACTaBICHUA O  XUMHYECKOM
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHbI MHpa KaK OCHOBBI MPHUHATHSA
pellIeHUH B JKU3HEHHBIX M TPOU3BOJACTBEHHBIX CHUTYalUsIX, OTBETCTBEHHOIO
NOBEJEHUS B IPUPOJHOM Cperie.

3amauyu QIMCHUIIMHBI:

1) chopMupoBaTh TMOHMMAaHUE 3aKOHOMEPHOCTCH MPOTCKAHHS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH CpelAe, LEJIOCTHOM HAayYHOW KAapTUHBI
MUpa, B3aUMOCBSI31 U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATh (POPMYJIbl HEOPIaHUYECKUX W OPraHUYeCKHX
BEIIECTB, YPAaBHEHUN XMMHYECKHUX peakiud, OOBACHITH HMX CMBICIH,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBath HAaBBIKU IIPOBEICHUSA IIPOCTEUIIINX XUMHYECKUX
AKCIIEPUMEHTATBHBIX HCCIIEIOBAHUN C COONIOACHHEM TIpaBHJI 0E€30MacHOTO
oOpalieHus ¢ BeIIecTBaMH 1 JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHUS HCIOJb30BaTh HMH(DOPMAIIMIO XUMHUYECKOTO XapakTepa u3
Pa3IMYHBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHs MPOrHO3UPOBAThH MOCICACTBUSA CBOCH MEATCIBHOCTH W
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MIPOIIECCOB;

6) chopmupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHXKCHHUN XMUMHUYCCKOW HAYKH H
TEXHOJIOTHH IS PA3BUTHS COITMATIBLHON U TPOU3BOICTBEHHOM cdep



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHMSI 001e00pa30oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon n [imanupyemble pe3ynpTaTbl OCBOCHUS AUCIUTUIMHBI
HaMMEHOBAHUE
bopMupyemMbIX O6mmue JucuuminHapHbIe
KOMIETEHIIUN
OK 01. B yacTu TPpY10BOIr0 BOCIIUTAHUSA: - BJIQJCTh CHUCTEMOW XMMHMYECKHX 3HAHUHM, KOTOpas BKIIIOYAET:
Br16upath - TOTOBHOCTh K Tpydy, OCO3HAHHWE LEHHOCTU | OCHOBOIIOJIAralolie  MOHATUS  (XMMHYECKHMH  BJIEMEHT,  aToM,

CHOCOOBI peleHus
3a/a4
npodeccrnoHalIbHO
" eI TSIIbHOCTH
MPUMEHUTEIFHO K
Pa3IMYHbIM
KOHTEKCTaM

MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K  aKTUBHOW  JIEATEITHHOCTH
TEXHOJOTHYECKOW M COLMAJIbHOW HANpaBJICHHOCTH,
CIOCOOHOCTh ~ MHHMIIMUPOBATH, TUIAHUPOBATH W
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

- UHTEpEC K pa3anuHbIM chepaM npodeccHoHaTbHON

NeSITEeNbHOCTH,
Oesnaoenue YHUBEPCATbHBIMU YyueoHvIMU
NO3HABAMENbHBIMU OCIICIBUAMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSITENILHO bopMyIHpoBaTh u
aKTyalu3upoBaTh MpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYLIECTBEHHBIH MpHU3HAK WU
OCHOBaHHUS U1 CpaBHEHMs, KiIacCUu(PUKALIUU U
000011IeHN;

- OmpeneNnaTh IUEeNU JACATeIbHOCTH, 337aBaTh

ImapaMETpPhbl U KPUTCPUHU UX JOCTHIKCHUS

- BBIBJIATH 3dKOHOMCPHOCTH M IIPOTHUBOPCYUSA B
paccMaTpUBACMBIX SBJICHUAX;

- BHOCUTHb KOPPCKTHUBBI B ACATCIBHOCTH, OLICHHUBATDH
COOTBETCTBUC PE3YJILTATOB LCIIAIM, OLCHHBATL PHUCKU
MOCJIEACTBUN ACATCIBHOCTH,

3JIEKTpOHHAs 000JI0YKa aToMa, S-, p-,

d-aneKTpoHHBIE OpOWTaNM aTOMOB, HWOH, MOJICKYJa, BaJICHTHOCTH,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJISIPHBIM OOBEM, YIJIEPOJIHBIM CKeJeT,
GyHKUMOHaNbHAs ~ Tpylmna,  pajaudkal,  HU30MEepHs,  U30MEpHI,
TOMOJIOTHUECKUN psii, TOMOJIOTH, YIJIE€BOAOPOIbI, KHUCIOPOI- U
a30TCOJIepKallie COeIMHEHUs, OMOJIOTUYECKH AaKTHBHBIE BEIECTBA
(YyryieBopl, KUpPbBI, OCIKH), MOHOMEp, IMOJMMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS, KpUCTATNYecKasl pelieTka, TUIIbI
XUMHUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE, 3K30-U
SHAOTEPMHUYECKUE, PEAKIIMH HOHHOTO 0OMEHa), PacTBOP, ANEKTPOIIUTHI,
HEDJICKTPOJIUTHL,  AJIEKTPOJIUTUYECKAsT JUCCOLMALMS, OKHUCIUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XHMHMYECKON pEaklUH, XUMHUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUsS XUMHUYECKOTO CTPOEHUs
opranndeckux BemecTB A.M. ByrinepoBa, Teopust 3JIEKTPOIUTHIECKON
muccounuanuy, nepuoanudeckuit 3akon JI.M. MengeneeBa, 3akoH
COXPaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMUH,
dakTosOrMUeCKUe CBEACHUS O CBOMCTBAaX, COCTaBE, IOJY4YEHUU U
0€30MacHOM  HCIOJIb30BAHMM  BAKHEWIIUX  HEOPraHWYECKUX U
OPraHMYECKHUX BEHIECTB B OBITY W MPAKTHUECKOW AEITeTbHOCTU
YEJI0BEKA,

- YMETh BBISIBIIATh XapaKTEpHbIC NMPU3HAKU U B3aMMOCBSI3b U3yUYEHHBIX
MOHSTUN, NPUMEHSTh COOTBETCTBYIOLIME TMOHSATHUS NpPH ONUCAHUU




- pa3BUBaTh KPEATHBHOE MBIILICHHE TPHU PEIICHUU
KU3HEHHBIX TIPOOIEM

0) 0a30BbBIC UCCIIEAOBATEIIbCKUE JCHCTBUSA:

- BJAJCTh HABBIKAMH Y4€OHO-HMCCIIEOBATEIBCKON U
MIPOCKTHON JESITeTLHOCTH, HABBIKAMH pPa3pelICHUs
mpooem;

- BBISBJIATH NPUYUHHO-CICICTBEHHBIC CBSI3H H
aKTyaJIM3UPOBaTh 3aJlady, BBIIBUTATh THIIOTE3y €€
pelIeHHs, HAXOAUTh apryMEHTBI JIJISl I0Ka3aTeIhCTBa
CBOMX YTBEPXKICHHWH, 3aJaBaTh IapamMeTpbl U
KPUTEPHUH PEIICHUS;

- aHAIM3UPOBATH IIOJIYYCHHBIC B XOJIC pEIICHUS
3aJlaud  Pe3ybTaThl, KPHUTHYCCKH OIICHUBATh WX
JOCTOBEPHOCTh, IPOTHO3UPOBATh H3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh IMEPEHOCHUTh 3HAHUS B IO3HABATEIHHYIO WU
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yMEThb HWHTETPUPOBATh 3HAHUSA W3  Pa3HBIX
MpeAMETHBIX 00JIaCTeH;
- BBIJIBUTaTh HOBBEIE WJIEN, npeiaraTh

OPUTHHAJIBHBIC IMTOAXOAbI U PCHICHU A,
- CIOCOOHOCTH UX HMCIIOJIL30BAHUS B MO3HABATEILHOM
n COHH&JIBHOI;'I IMPAKTHUKE

CTPOEHUS U CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BELIECTB U UX
NpEBpallCHUI; BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUUA C
MOHATUAMU W  TIPEJCTABICHUSAMH JPYTHMX E€CTECTBEHHOHAYYHBIX
IPEIMETOB;

- YMEThb WCIIOJIb30BaThb HAWMEHOBAaHUS XMMMYECKUX COEIUHEHUI
MEXKIYHAPOJHOTO CO03a TEOPETHYECKOW M NPUKIATHONW XUMHUU U
TPUBUAJIbHBIE HA3BaHUS BAKHEWIIMX BEIIECTB (ITUJIEH, allETUJIEH,
rmuepus, ¢eHon, (opManbleru], YKCycHas KHUCIIOTa, TJIUIMH,
yrapHblii Ta3, YIIeKUCIbIN ra3, aMMUak, TaiieHasl U3BeCThb, HerameHas
U3BECTh, IMUTHEBAs COJAa M JIPYIHX), COCTaBIATH  (HOPMYJIbI
HEOPraHUYECKUX M OPraHWYECKUX BEIIECTB, YPABHEHHUS XUMUUYECKHUX
peakuuii, OOBACHATP UX CMBICH;, TOATBEPKAATh XapaKTepHbIE
XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU
Y 3aIHUCSIMU YPAaBHEHHMIM XMMHUYECKUX PEaKLIN;

- YMETh yCTaHaBIUBATh MIPUHAIEKHOCTh U3yUYEHHBIX HEOPTaHUUECKUX
U OpraHMYecKUX BEIIeCTB K OINpeAeNieHHbIM KilaccaM U Trpynnam
COCIMHEHUH, XapaKTepu30BaTh MX COCTaB U BaKHEWIIHME CBOWCTBA;
OTpEeNeNaTh BHUIbl XUMHYECKUX CBsi3ed (KOBaJeHTHas, WOHHasi,
METaJIJIN4ecKasi, BOJOPOJHAs), THUIbI KPUCTAIUIMUECKUX PELIETOK
BEIIECTB; KIacCU(DUIMPOBATh XUMUUECKHUE PEaKIIH;

- chopMHpOBaTh TPEICTABICHUS: O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHbl MHUpPA, pOJM XUMHU B TO3HAHUU
ABIIGHUW TPUPOJIbI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHONH TPAaMOTHOCTH, HEOOXOIMMOM s
pellleHrsT NPAaKTHUYECKUX 3aJad M SKOJOTHYeCKH O0OOCHOBAHHOTO
OTHOILLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM CpeELE;

- YMEThb TPOBOAWTH pacyeThl MO XUMHUYECKUM QopMylnaMm H
YPaBHEHUSAM XUMHUYECKHX PEaKIUil C HCIOJIb30BaHHEM (PU3NUECKUX
BEJIMYMH, XapaKTEPU3YIOLIUX BEUIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIIOBHUSA) T'a30B, KOJIMYECTBA BELIECTBA;
UCIIOJb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUSA i1 [PUHATUSA
pelIeHU B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
BEILIECTBAMU M UX TPUMEHEHUEM




OK
Hcnonws3oBars
COBPEMEHHBIE
CpeaCcTBa IIOMCKA,
aHaJn3a u
UHTEpIIpETALUU
uHpOpMaIHH u
nH(pOpMaLOHHbIE
TEXHOJIOTUU  JUId
BBITIOJIHEHUS 3a7a4
podeccrnoHaIbHO
1 NesTENbHOCTH

02.

B o0aactu HEHHOCTH HAYYHOI'0 MO3HAHUA

- c(OpPMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HAyKd U OOIIECTBEHHOM IPAKTHUKH,
OCHOBAHHOTO Ha Jaore KYJIBTYP,

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE S3bIKOBOM W UYHUTATEIBCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJCHCTBUA MEXIY
JIFOBMU U TIO3HAHUST MUPA;

- OCO3HAaHHME IIEHHOCTH HAY4YHON JESATEIbHOCTH,

TOTOBHOCTD OCYILIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENIbCKYIO JESITeTbHOCTh WHIUBUIYAIbHO
U B TpYIIIE;

Ognaodenue YHUGEpCaIbHbIMU yueonvimu

NO3HABAM ENIbHBIMU OClICI GUAMU:

B) paboTa ¢ nadopmarmen:

- BJAJETh HAaBBIKAMHU TMOJYYCHUS HHMOpMAIUN W3
WUCTOYHUKOB  Pa3HBIX  THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISITh TOWCK, aHAIW3, CUCTEMAaTU3aIHI0 W
WHTEPIPETAIMIO WHPOPMALIUN PA3TUYHBIX BHUIOB H
(dbopM mpecTaBIeHUS;

- CO3/1aBaTh TEKCTHI B pas3IHuYHBIX (opmarax ¢
y4eToM Ha3HaueHWss WHGOpMAIMA U IIEJICBOU

ayIuTOpUHM,  BBIOMpas ~ ONTUMalbHYIO  (opmy
MIPE/ICTaBJICHHS ¥ BU3yaIH3alUy;
- OlLEHHUBaTh  JOCTOBEPHOCTb,  JIETUTUMHOCTH

I/IH(l)OpMaI_[I/II/I, €€ COOTBCTCTBHC
MOPAJIIBHO-3TUYCCKUM HOPMaM;
- HCIIOJIB30BaTb CPCACTBA I/IH(bOpMaI_II/IOHHBIX n

IMpaBOBbBIM U

KOMMYHHKAIITUOHHBIX TEXHOJIOTHI B peIICHNN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHnu3allMOHHBIX 3aga4 C (¢{¢] 6J'II'0I[eHI/IeM

- yMETh IUIAHUPOBATh M BBINOJHATh XUMHYECKUN HSKCIEPUMEHT
(mpeBpallleHus] OpraHUYEeCKUX BEIECTB MPH HArpeBaHHUM, IMOJTYyYCHHUE
TWJIEHA W W3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKUuu Ha
alBACTU/IBI, KpaxMall, YKCYCHYIO KHUCIIOTY; JACHATypaiusi OCJIKOB INpHU
HarpeBaHUU, I[BETHBIE PEAKI[UU OCJIKOB; IIPOBOJIUTH PEAKIIMM MOHHOTO
oOMEHa, oOmIpeneNnsaTh Cpely BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cyiabdar-, kKapOOHAT- W XJIOpPUA-aHUOHBI, HA KATHOH
aMMOHHUS;, penIaTh SKCIIEPUMEHTANIbHBIE 3a/1a4i 10 TemMaMm "Metasibr"
u "Hemertamibl") B COOTBETCTBHHM C MpaBUIaMHU TEXHUKU 0€30M1aCHOCTHU
pu OOpaIllEHWH C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAHHEM;
MPEACTABISITh PE3ylIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3alUCU YPAaBHEHWH COOTBETCTBYIOIIMX pEaKIui W (POpMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMUYECKYI0 HH(POPMAIHIO, MOTyJaeMyIo U3
Pa3HBIX UCTOYHUKOB (CPEICTB MaccoBoi mHbopmarmu, cetb MHTEpHET
H Ipyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAY4YHOTO TIIO3HAHUS BELIECTB U
XUMHYECKUX sBIIEHUN (HAOMIOJeHHe, W3MEpeHue, OSKCIEPUMEHT,
MOJICITUPOBAHNUE);

- YMETb HPOBOAWTH pacuyeThl MO XUMHYECKUM QopMylnaMm H
YpaBHEHUSAM XUMHUYECKHX pEaKUui C HCIOJIb30BaHHEM (PU3MUECKUX
BEJIMYMH, XapaKTEpU3YIOIIUX BEIIeCTBA C KOJIUYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIIOBHUA) I'a30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKHE 3HAHUA I T[PUHATHS
pelieHni B KOHKPETHBIX JKHU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C
BEIIECTBAMU U UX PUMEHEHHEM




TpeOOBaHUN HPrOHOMHUKH, TEXHUKH OE30MACHOCTH,

THUTUEHBI,  PEeCypcocOepekeHusi,  MPaBOBBIX |
OTUYECKUX HOPM, HOpM MH(OPMaLIMOHHON
0e30I1aCHOCTH;

- BJaJACTb HAaBBbIKaMHW PACIIO3HABAHUA UM 3allMThbI
uHbopManuy, HHOOPMAIIMOHHONH  0€30mMacHOCTH
JINYHOCTH,;

OK 04.
OddexTuBHO
B3aMMOJIEHCTBOBAT
b U pabotath B
KOJUIEKTHBE u
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH
U CaMOOTIPEIETICHUIO;

-OBJIaZICHHE HaBBIKAMM Y4e€OHO-UCCIIEIOBATEILCKOM,
MPOEKTHOM U COIMAJIbHOM JIEATEIIbHOCTH;
Ognaoenue YHUBEPCATbHHIMU
KOMMYHUKAMUGHBIMU OCUCM GUAMU:

0) coBMecTHas ACSITEIHHOCTD:

- TOHMMaTh W WCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TMPUHAMATHh LEIM COBMECTHOM JI€ATEIbHOCTH,
OpPraHU30BbIBATh U KOOPJAWHUPOBATH JICUCTBHS IO €€
IOCTHKEHHIO: COCTaBJIAITh IJT1aH JIeHCTBHH,
pacupenensiaTb pojad ¢ y4eTOM MHEHUH YYaCTHHKOB
0o0CyXXJaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBAThH U BBINOJIHATH PabOTy B YCIOBUAX

PE€AIBbHOI0, BHUPTYAJIBHOI'O U KOM6I/IHI/Ip0BaHHOFO
B3aHMOI[eI>10TBPI5I;
- OCYHICCTBJIATD IIO3UTHUBHOC CTPATCTUYCCKOC

MOBEJACHUE B PA3JIUYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
Osnadenue yHUBEPCATbHBIMU  PEY/IAMUGHBIMU
oelicmeuamu:

I) IPUHSTHE CeOs U IPYTUX JFOICH:

- IPUHUMaThb MOTHUBBI U apryMEHTHI IPYrUX JIOAEH
MIpU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPABO M MPaBO APYIUX JIOACH Ha

- yMeThb IJIaHUPOBAaTh U BBINOJHATH XUMHMUYECKUN OSKCIIEPUMEHT
(mpeBpallleHHsT OPraHUYeCKUX BEIECTB NPH HarpeBaHUH, MOJy4YEHUE
JTUJIEHA M U3Y4YEHHE €ro CBOMCTB, KAayeCTBEHHBIE pEaKIUU Ha
aNbJIErU/Ibl, Kpaxmall, YKCyCHYIO0 KHUCJIOTY; JAE€HaTypanusi OelKOB INpHU
HarpeBaHuH, [IBETHbIE PEeaKIUU OEJIKOB; MPOBOJIUTH PEAKIIMU MOHHOTO
oOMeHa, ompenensiTb Cpeny BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cynbdar-, kapOOHAT- W XJIOPUA-aHUOHBI, HA KATHOH
aMMOHUS;, pellIaTh YKCIEPUMEHTANIBHBIC 3aJla4d M0 TemaM "MeTtaiibl"
u "Hemertamibl") B COOTBETCTBHHM C MpaBUIIaMHU TEXHUKU 0€30MaCHOCTH
pu OOpaIllEeHWH C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAHHEM;
IPEJCTaBISITh PE3yAbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B Qopme
3alliUCH ypaBHEHUN COOTBETCTBYIOIIUX peakuuid U (QopMyIHpoBaTh
BBIBO/IbI HA OCHOBE ATHX PE3YJbTATOB




OIINOKHU;
- pa3BUBaTh CIMIOCOOHOCTh IOHUMATh MUP C TO3HIIUU
JPYroTo YeJIOBEKA;

OK
ConeiicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcocOepexeH
U1, IMPUMCHATH
3HAHUS 00
N3MCHCHUU
KJIMMAara,
IIPHUHIMAIIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUIX

07.

B o6s1acTH 3K0/10rMYECKOr0 BOCIIUTAHUS:

- c(OpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPHI,
MMOHMMAaHUE BIMSIHHUS COLUATbHO-IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJIHOM U COLUAIBHOMN
Cpelbl,  OCO3HaHME  TJ00albHOIO  Xapakrepa
9KOJIOTUYECKUX TTPOOIIEM;

- IUIAHAPOBAaHHWE M OCYILECTBJICHHE JIEHCTBHM B
OKpY)Kalolllel Cpele Ha OCHOBE 3HAHUS LEIeH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA,

AKTHBHOE HEIPUATUE NEHCTBHUN, NMPUHOCAIIUX BpEJ
OKpYKarolllen cpene;

- yYMEHHME MPOTHO3MPOBaTh  HEOIArONpUATHBIE
9KOJIOTHYECKHE TOCIEACTBUS  MpPeNpPUHUMAEMbIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacIIMpEHHE OMbITA IEATEIbHOCTH HKOJIOTUYECKON
HaIpaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMU y4eOHO-UCCIIEIOBATEILCKOM,
IIPOEKTHOM U COLIMAIIBHOM JESITENIbHOCTH;

- chopMHUpOBaTh TPEICTABICHUS: O XHMHUYECKOW COCTaBIISIONICH
GCTCCTBGHHOHay‘{HOfI KapTUHbl MHpa, POJIM XWMMHU B TIO3HAHWUH
SBIICHUIA TPUPOABI, B (POPMHUPOBAHMHM MBINUICHUS M KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TPAaMOTHOCTH, HEOOXOIUMOM st
pelleHnsT MpakTHYeCKUX 3a/lad U DKOJIOTMYECKH OOOCHOBAaHHOIO
OTHOLIEHMSI K CBOEMY 3/I0POBbIO U MPUPOIHON Cpee;

- yMeTh COOJIOaTh TpaBUIa OKOJOTHYECKH IEJIECO00pa3HOTO
IIOBEJICHUA B 6I>ITy n prnOBOI\/’I ACATCIIBHOCTH B LECIAX COXPAaHCHUA
CBOErO 3J0pPOBbS M OKPYXKAIOLIEH IPUPOJHON Cpeabl; YUUTHIBATh
OITACHOCTbH BOS)IGP'ICTBHSI Ha JKHUBBIC OpPraHu3Mbl OIPCACICHHBIX
BC€IICCTB, IIOHMMAasA CMBICII IIOKa3aTciid HpC}ICJ’IBHOﬁ }IOHyCTHMOﬁ
KOHIICHTpaluu




I1K2.1.

B yactn TPYAOBOI'0 BOCIIUTAHUA:

- BJIaJACTb OCHOBHBIMH MCTOJAaMH HAYYHOI'O IIO3HAHHA BCUICCTB U

ObecnieunBaTh - TOTOBHOCTH K TpYyIy, OCO3HAHUE IIEHHOCTH | XHMUYECKUX SIBICHUH (HAOIMIOAeHUE, W3MEpeHHe, HKCIEPUMEHT,
TEXHUYIECKOE MacTepCTBa, TPYyJA0Tr00ue; MO/IETTUPOBAHUE);
oOciry>)xuBaHue - TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO U | -COCTABISATh YPAaBHEHHsS XHMHUYECKHUX PEAKIHA HOHHOTO OOMEHa C
YCTPOWCTB CHCTEM | caMOOOpa30BaHHIO HA MPOTSHKCHUN BCEH KHU3HH; y4acTHEM HEOPraHMYECKUX BEIIECTB
CUTHAJIN3ALUH, Ognaoenue YHUBEpCanIbHbIMU yuebnvimu | - KIaCCH(PUIMPOBATh HEOPraHWYECKHE M OPTaHUYECKUE BEIIECTBA B
LUEHTPAIU3AUUN U | HO3HAGAMENbHLIMU OCUCM GUAMU COOTBETCTBUH C UX CTPOCHUEM
OJIOKUPOBKH, a) 0a30BbI€ JIOTUYECKHE JICHCTBUS: - yCTaHaBIMBaTh  3aBUCUMOCTb  (DM3MKO-XMMHMUYECKHX  CBOMNCTB
KENE3HOIOPOKHOU | ONPEAENATh  [EeNH  JESTeIBHOCTH,  3aJaBaTh | HEOPraHUYECKHUX BEIIECTB OT CTPOCHUS aTOMOB M MOJIEKYJ, a TaKKe
ABTOMATHKH U | TapaMeTphl U KPUTEPUH UX JOCTHKCHHS, TUTIA KPUCTAJUTMIECKON PEIIeTKH
TeJIeMEeXaHUKH; Osniadenue  YHUGEPCAIbHBIMU  PEYIAMUBHBIMU | -UCCIIEIOBATH PU3UKO-XUMHUYECKHE CBOMCTBA HCTUHHBIX PACTBOPOB
oelicmeuamu: -OII€HUBATh HOCIENCTBUS OBITOBOM u MPOU3BOJACTBEHHOM
0) CAaMOKOHTPOJIb: JESTETLHOCTH YETIOBEKA C MO3UIIHI SKOJIOTUIECKON 0€30MacHOCTH
JaBaTh  OIEHKY HOBBIM CHTYalldsiM, BHOCHTH
KOPPEKTHBBI B JeSITeITbHOCTb, OTICHUBATh
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
yMETb  OLEHMWBAaTh PHUCKM M  CBOEBPEMEHHO
MIPUHUMATD PEIICHUS N0 X CHUKEHHIO;
I1K2.6 B yacTu Tpy10BOro BOCIUTAHUS: -Mcce1oBaTh (PM3UKO-XUMHUYECKHUE CBOMCTBA MCTUHHBIX PaCTBOPOB
BoinmonusaTe TOTOBHOCTD K aKTUBHOM NEeSTeNIbHOCTU | - yMEeTh COONogaTh IMpaBuja JKOJIOTHYECKH 1IeJIeco00pa3zHOro
TpeboBaHUA TEXHOJIOTMYECKOH U COIMAJIbHOM HANpaBJICHHOCTH, | OBEACHUS B OBITY U TPYIOBOM AEATEIHHOCTH B IEJIAX COXPAHEHUS
TEXHUYECKOH CHOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh U | CBOETO 3JIOPOBBS M OKpYXKAlOIIeH MPUPOJAHON Cpeabl; Y4YUTHIBATH
AKCIUTYaTallH CaMOCTOSITEJILHO BBINOJHSTH TAaKyIO AEATEIbHOCTD; OTNACHOCTh BO3JECHUCTBHSA Ha JKUBbIE OPraHU3Mbl OMPEIEIEHHBIX
XKEJIE3HBIX 0pOr U | Osnadenue YHUBEPCAIbHBIMU YueOHbIMu | BEIIECTB, TOHMMAas CMBICT TOKa3aTess MpeAeabHOW JOIMyCTHUMOM
0€3011aCHOCTH NO3HABAM ENIbHBIMU OClICI GUAMU: KOHIIEHTpALUU
JIBUKCHHS; 0) 6a30BBIC HCCIIEIOBATENBLCKUE JCHCTBUS: -OLIEHUBATh  IMOCIEACTBUS  OBITOBOM M IPOU3BOICTBEHHOMN

YMCThb IICPCHOCUTHL 3HAHHA B II03HABATCIBHYIO U
IMPaKTUYCCKYHO obnactu KHU3HCACATCIBHOCTH,

Ognaoenue yHugepcanvbHuIMu  PeYyiAMUGHBIMU
delicmeuamu:

0) CaMOKOHTPOJIb:

yMETh  OLIEHMBAaTh PHCKH W  CBOEBPEMEHHO

IIPUHUMATH PCIICHUS 110 X CHUKCHUIO

JEATSIILHOCTH YEJI0BEKa C MO3UIMM SKOJIOTUUECKOU 0e30macHOCTH
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2. CTpyKTypa M coaep:kaHue 001e00pa30BaTeIbHON JUCHUIUINHBI « XUMHA»

2.1 00beM AUCHUILIMHBI M BUABI Y4eOHOU padoThI

Bup yyeOHol padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHbI 72
B T.U.

OcHoOBHOE cofep:kaHne 66
BT. 4.

TEOpeTHUECKOe 00yUueHue 32
NPAKTUYECKUE 3aHATHS (B T. Y. KOHTPOJIbHBIE PAOOTHI) 24
1ab0paTOpHBIC 3aHITHS 10
IIpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 6
(conep:kaHue MPUKJIATHOTO MOAYJIsA)

BT. 4.:

TEOpEeTHIECKOE 00yUeHre 2
PAKTUYECKUE 3aHITHS 4

IIpomexyTouHasi aTTECTALMSA
(mudPepeHIUPOBAHHDBIN 324€T)
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2.2 TemaTu4ecKuil IJIaH U COJlePKaHHe JUCUMUIIIMHBI

Conep:xxanue yueOHOro marepuaJja (0OCHOBHOE U Po¢eCcCHOHAIBbHO-

HaumenoBaHue . O0bem | @opMupyembie
OpHEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3aHATHS, MPUKIATHON
pa3aejoB U TEM qgacoB KOMIICTCHIIUHN
MOAYJIb
1 2 3 4
Pazgesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoOBHOeE coep:KaHue 4 OK 01
Crpoenue atomMoB | Teoperndeckoe o0yueHue 2
XUMHAHCCKNX CoBpeMeHHass MOJENb CTpoeHusi aroMa. CHMBOJIMYCCKHI SI3BIK XUMHH. XUMHAYECKHH 3JIEMCHT.
SJIEMCHTOB 1 DnekTpoHHas KoHpurypamus atoma. Kiaccudukarus XAMHYECKUX DJIEMEHTOB (s-, P-, d-dieMeHTHI).
npupoma BanmentHble  2MeKTpOHBI.  BalneHTHOCTh.  DJIEKTpOHHAs ~ MPUPOJAa  XHMHYECKOH  CBSI3W. 2
XUMHUICCKON CBAN |73 ek TpOOTPUIATENLHOCT. BUIBI  XUMHUYECKOM CBA3M  (KOBAJEHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJTHAS) M CTIOCOOBI €€ 00pa3oBaHMS
IIpakTuyeckue 3aHATHS 2
IIpakTuyeckoe 3ansaTue 1 Pemienue 3aannii Ha UCMOJBL30BAHUE XUMHUUYECKOM CUMBOJIMKY M Ha3BaHUU
COCIMHEHUN M0 HOMEHKIIATYpPE MEXIYHAPOIHOTO COI03a TEOPETUYECKOW M MPUKIAAHON XUMHUHU U
TPUBHAIBHBIX HA3BAHMU JUIA COCTABJICHUS XUMHUYECKHX (DOPMYI JIBYXaTOMHBIX COEIMHEHHIN (OKCHIOB,
CyAb(OUI0B, THAPUIOB ¥ T.IL.) U APYTUX HEOPraHUYECKUX COEAUHEHUM OTIEIBHBIX KIIACCOB. 2
[TpakTHYeCcKHe 3aaHusl Ha YCTAHOBJICHUE CBA3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
NEPUOMIECKUM U3MEHEHHEM CBOWCTB XUMHYECKUX DJIEMEHTOB M MX COEJMHEHUH B COOTBETCTBUU C
nosioKeHreM [1eproIMYecKOi CHCTEMBL.
Tema 1.2. OcHoBHOE coep:KaHue 4 OK 01
[Tepuoanueckuit IIpakTHYeckne 3aHATHSA 4 OK 02
3aKOH H TabnuIa IpakTnyeckoe 3ansTue 2 [lepruoauueckas cucreMa XMMUYECKHX dieMenToB .M. Menpeneesa.
AW Menneneesa | pyuspyeckuit cMpich Iepuoauueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOICTB
XUMHUYECKUX DIIEMEHTOB, 00Pa3yeMbIX UMH IIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHM C
HOJIOXKEHHEM XMMHUYECKOT0 d1eMenTa B [lepuoanueckoii cucteMe. MUPOBO33PEHUYECKOE M HAYUHOE 4

3Hauenue [lepuonnueckoro 3axkona .M. Menneneesa. [Ipornossr JI.M1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

Perenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKUX
a51eMeHTOB «MeTtajinyeckne / HeMeTaJLIMYeCKHe CBOMCTBA, 3JIEKTPOOTPUIIATETbHOCTh XUMHUECKUX
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OJICMCHTOB B COOTBCTCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U ITIOJIOKCHHUEM B HCpHOIIH‘IGCKOfI CUCTEMC
xuMmudeckux aneMmeHToB .M. Menneneera»

Pazgen 2. XuMu4ecKkue peakuuu 10
Tema 2.1. Tursr OcHoBHOE coep:kaHue 6 OK 01
XUMUYECKUX Teopernueckoe odyuenue 2 [K2.1
peakimit Knaccugukanus u THIIBI XMMUYECKUX PEAKLUi C ydacTHEeM HeopraHnueckux BemecTB. CocTaBiieHHe

ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,

OKHCIIEHUS-BOCCTAHOBIICHUSI.

VYpaBHeHUs OKUCIIEHHUS-BOCCTaHOBJICHH . CTeneHb oKucaeHuss. OKUCINUTETh U BOCCTAHOBUTENb. 2

CocraBiieHH€e U YpaBHUBAHNE OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO

Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIPUPOJIE, TPOU3BOJCTBEHHBIX MpoIleccax U

KU3ZHEACSTEIIBHOCTA OPTraHU3MOB

IIpakTuyeckue 3aHATHS 4

IIpakTuyeckoe 3anaTue3 KoimuecTBEeHHbIE OTHOIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI

B XMMHUHU U PACUYEThl IO YPABHEHUSIM XUMHYECKUX peakiuii. MoJib KaKk eIMHHIA KOJUYECTBA BEIIECTRA.

MounsipHas Macca. 3aKOHBI COXpaHEHMsI MacChl U dHepruu. 3akoH ABorajpo. MoJsipHblii 00BEM Ta30B. 4

OTtHocuTenbHAs TUIOTHOCThH Ta30B. PacueTsl MO ypaBHEHUSAM XMMHYECKHX PEAKIMil C MCIOJIb30BaHUEM

Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01
ONEeKTPONUTUYECKAs | TeopeTHUecKkoe 0GydeHne 2 OK 04
AACCoTManuns 1 Teopus >IEKTPOIMTHYECKOH auccormanun. VIoHbl. DIeKTPOINTHI, HEMNEKTPOIUTHI. Peakiuy HOHHOTO IIK2.1
HOHHBII 0OMEH oOMeHa. CocraBiicHHE PEaKIMii MOHHOTO OOMEHAa IyTeM COCTaBJCHHS WX IOJHBIX M COKPAIICHHBIX 2

MOHHBIX ypaBHeHUH. KHCI0THO-OCHOBHBIE peakiiy. 3a/laHus Ha COCTaBJICHHE HOHHBIX PeaKInil

JlabopaTopHbIe 3aHATHSA 2

JladopaTopHas 3ansitue Nel “Tunbl XUMHUUECKUX pEaKLAN.

HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MPU3HAKOB 5

XUMHUYECKUX peakuuid. [IpoBenenmne peakinii HOHHOTO 0OMeHa, OIPeIeIIeHuEe CPeIbl BOTHBIX

pacTBOpOB. 3alaHUs HA COCTABIICHIE HOHHBIX peakinui
Paznean 3. CTpoeHne H CBOIiCTBA HEOPTraHUYECKUX BeleCTB 16
Tema 3.1. OcHoBHOE coaepkaHue 6 OK 01
Knaccudukanus, Teoperuueckoe ooyuenue 2
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIIIECTB

[Ipenmer nHeopranndeckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U CI0XKHbIE
BelecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COIH). B3auMocBs3b
HEOPraHMYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammyeckue u amopgHbie
BeLECTBA. TUIIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJISIpHAsl, MOHHASL, METAJJINYECcKas).
3aBHCUMOCTh (PU3NUECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIA XMMUYECKOMN CBSA3M U TUIIA KPUCTAIUINYECKON PEIIETKH.
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB

HpaKTuquKue 3aHATUSA

IIpakTnueckoe 3ansaTne 4 HoMeHkIaTypa HEOPraHMYECKUX BEILIECTB: HA3BaHUE BEIIECTBA UCXOS U3
UX XUMHUYECKON (DOPMYJIbI UM COCTABICHUE XUMUUECKON (POpMYJIBI UCXO/IS U3 HAa3BaHMsI BEIIECTBA 1O
MexayHapoaHoi (MFOITAK) wiu TpuBHalibHOM HOMEHKIATYpE.

Pemenune npakTHueckux 3aJaHUil MO Kiaccu(UKAIMKM, HOMEHKIAType M XHMHYECKUM (Qopmyiaam
HEOPraHMYECKHUX BELIECTB pa3IMUHBIX KJIAaccoB (yrapHbIil ra3, YIJIEKHCIBIM ra3, aMMHUak, ramieHas
U3BECTb, HETAIlIEHAsl U3BECTh, MMTHEBAS CO/IA U JPYTUX): HA3bIBaTh U COCTABIATH POPMYIIbI XUMHUYECKUX
BEILECTB, ONPENENITh MPUHAATIEKHOCTD K KiIaccy.

Hcrounuku xumuyeckoi nadopmaiuu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET U apyrue).
[Touck nHGOPMALIIY 1TO HA3BAHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (popMysiaMm

OK 02
I1IK 2.6

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Mertambl. O0mue (GU3NYeCKue U XUMUYECKHE CBOWMCTBa MeTauioB. CrocoObl MoaydeHus. 3HAYCHUE
METaJJIOB M HEMETAJJIOB B MPUPOJIE U KU3HEACATEIHbHOCTH 4YeloBeka M opraHu3smoB. Kopposus
METaJJIOB: BUAbI KOPPO3HUH, CIIOCOOBI 3aITUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usndeckue W XUMHUYECKHE CBOWCTBA HEMETAIOB. THIWYHBIC CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccudukaius 1 HoMeHKIIaTypa COeIMHEHU HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX PIIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKUX BCIICCTB (OKCI/IIIOB, THAPOKCUIOB, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICHINX OKCHUJOB U THAPOKCHUIOB

IlpakTHyeckue 3aHATHSA

OK 01
OK 02
I1K2.1
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IIpakTnueckoe 3ansitue 5 CocTaBicHHE YPAaBHEHMH XMMHUYECKMX pPEAKUUN C ydyacTUEM IPOCTHIX U
CJIIOJKHBIX HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAIUIOB; OKCHJIOB METAJIIOB, HEMETAJUIOB M
aM(pOTEPHBIX DSJEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMH M aMQpOTEPHBIX THAPOKCHUIIOB;

HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Pemenne nmpaxkTUKO-OPHUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJyYEHHUE U

0€30MacHOEe HCII0JIb30BAHWE BAXKHEWIIMX HEOPraHMYECKUX BELIECTB B OBITY U NPAKTHYECKOMN

JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Unentndurxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHuICeCKuX JlaGopaTopuas 3ansTue Ne2 «MneHTH(UKAIIUS HEOPTaHUYECKUX BEIIECTB. OK 04
BCIICCTB Pemenue 9KCIIEPUMEHTAJIbHBIX 3a7a4 II0 XHMHYCCKUM CBOMCTBAM METAJNIOB M HEMETAJJIOB, IIO

pacrno3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIIJIOB. 5

Wnentuduxaius HeOpraHMYECKUX BEUIECTB C HCIOJIb30BAaHUEM HX (PHU3UKO-XMMHUYECKHUX CBOICTB,

XapaKTEepHBIX KayeCTBEHHBIX peakiui. KauecTBeHHble peakiuu Ha cynabdar-, kapOoHAT- U XJIOPUI-

AQHMOHBI, Ha KATHOH aMMOHUSI
Pa3znen 4. CTtpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB 24
Tema 4.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe ooyueHune 2 IK2.1
CTpOCHHUE U [losiBneHne U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipenmer oprannyeckoi xumuu. Mecto u
HOMEHKJIaTypa 3HAQ4YEHHE OPTraHMYECKOM XMMUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XHUMHYECKOE CTPOEHUE KaK MOPSANOK COEAMHEHHMS aTOMOB B MOJIEKYJIE COIJIACHO WX BAJIEHTHOCTH.
BEILlECTB OCHOBHBIE MOJIO)KEHUSI TEOPHUH XUMHUYECKOTO CTPOEHHUsI OpraHMyecKux coenumHeHuit A.M. Byrneposa.

VYrnepoaHslii CKEIET OPraHuYeCKOM MOJIEKYNbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO 5

CTpPOEHMS MOJIeKyYIL. M30Mepust U U30MepBbl.

[lonsitne o ¢ynkuuonaneHoi rpynne. Panukan. Ilpunuounel  knaccudukanuu — OpraHUYECKUX

coelMHeHUI. MexlyHapogHasi HOMEHKJIaTypa U MPUHLUIIBI HOMEHKIATYphl OPraHUYECKUX COCAUHEHU.

[Tonsitre 00 azoTcoAepKalluX COCIUHEHUSAX, OMOJIOTMUECKH aKTUBHBIX BellecTBax (yrieBojax, KUpax,

OenKax u Jip.), BLICOKOMOJICKYJISIPHBIX COSAMHEHUSIX (MOHOMED, OJUMEDP, CTPYKTYPHOE 3BEHO)

IlpakTHYeckue 3aHATHSA 2

IIpakTnueckoe 3ansaTHe 6 HomeHknarypa OpraHM4ecKMX COEJUHEHMM OTAEIBHBIX KJIACCOB

(HachIllIEHHbIE, HEHACBIIICHHbIE M apoMaTUYeCKHue YIJeBOJOPOJbl, CIUPTHL, (PEHOJIbI, allbIETH/IBI, 5

KETOHbI, KapOOHOBBIE KUCIOTH U Jp.) CocTaBieHHEe MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI
OpraHMYECKHUX BEHIECTB OTJENbHBIX KJIACCOB, MCIOJb3ysd HMX HA3BaHUSA 10 CHCTEMATHYECKOH U

15




TPUBHAJIBHON HOMEHKIIAType (STHIICH, alleTUIICH, TIUIEepHH, (heHo, GopMalbaerul, yKCyCHasi KHCIOTa,
rmiuH). Pacuetsl npocreiimeil GopMynbl OpraHndeckoil MOJIEKYIIbI, UCXOAS U3 JIEMEHTHOTO COCTaBa

(B %)

Tema 4.2. CBoiicTBa
OpPraHuYeCKUX
COEIMHEHUN

OcHoBHOE€ CoacpiKaHue

14

TeopeTuquRoe oﬁyqelme

@®U3NKO-XMMHUYECKUE CBOMCTBA OpPraHMYECKUX COEIMHEHUM OTHENbHBIX KJIaccoB (OCOOEHHOCTH
KJIaCCU(UKAIIMU U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHUECKUH psia U oOmias GopmMysia; H30MEpHs;
(bu3nvecKkne CBOWCTBA; XMMHUYECKHIE CBOMCTBA; CIIOCOOBI IOJTYYEHUSs):

— TpeAeNbHbIE YIIIEBOJOPO/Ibl (aJIKaHbl M IMKJIOAlKaHbl). ['opeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HCTOYHUKOB TEIJIa B IPOMBIIIEHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YITIEBOJOPOIOB, HAX0XK/ICHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempenenbHble (AJIKEHbl, aJKWHBI M aJKaJWEHbl) M apoMaTHYECKHE YriaeBoAOpoIsl. [opeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

— KUCJIOPOJICOIEpIKAIINe COeTUHEHHS (CTUPTHI U (PEHOJIBI, KapOOHOBBIE KUCIOTHI M 3(UPHI, allbIETUIbI
U KETOHBI, XUpbI, yrieBojbl). IlpakTHueckoe NpUMEHEHHE ATUJICHTIUKOJIA, TIULEpUHa, (eHoa.
[Ipumenenne ¢opmanbaeruaa, aneTalbIerujia, YKCYCHOM KHCIOTh. MplUla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIHME CBOMCTBA MbIJia

— a30TCcoJIepKAIIUE COSTMHEHHS (AMHHBI 1 aMHHOKHUCIIOTHI, OeJTKN ). BRICOKOMOJIEKYIISIpHBIE COCIMHEHUS
(cuHTEeTMYECKME W OWOJIOTMYECKH-aKTUBHBIE). MoHOMEp, TOJHUMEp, CTPYKTypHOE  3BEHO.
[Tomumepu3arus STHIICHA KaK OCHOBHOE HAIPABJICHUE €T0 UCIIOJIb30BaHUS.

I'eHeTrueckas CBsI3b MEXAY KJIACCAMH OPTaHWYECKUX COCTMHEHHUI

IIpakTHYeckue 3aHATHS

IIpakTHyeckoe 3anaTHe 7 CBOWCTBA OPraHUYECKUX COCTUHEHUM OTACIBHBIX KJIACCOB (TPUBHAJIbHAS U
MEeXAyHapoJHass HOMEHKIIATypa, XMMHUUECKHE CBOMCTBA, CIIOCOOBI MOJIy4YeHHSs): NpeAeabHbIe (aJIKaHbl U
LUKIIOAJIKaHbl), HeNpeAeNbHble (AJIKEHbI, aJKUHBI M aJKaJUEHbl) U apoMaTHYECKHUE YTIEBOJOPOIBI,
cnupThl U (heHobl, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbACTUAbBl U KETOHBI, AMHUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEQUHEHUs. 3aJaHusl Ha COCTABJICHUE YPABHEHUN XHMHYECKUX DPEAKUUU C
y4aCTHEM OPraHMYECKUX BEIECTB HA OCHOBAHHMH UX COCTAaBa M CTPOCHUS

HpaKTI/I‘leCKOQ 3anaTue 8 CocraBieHue cxem peaKHI/Iﬁ (B TOM 4YHCIIC IIO IPCAJTOKCHHBIM LCIIOYKaM
npeBpameHI/Iﬁ), XapaKTCPpU3yrImnuXx XUMHUYCCKUC CBOMMCTBA OPraHNYCCKUx COCI[I/IHCHI/Iﬁ OTACIBHBIX
KJI1aCCOB, CIIOCOOBI UX MOJIYYCHUS W HAa3BAHHUC OPTraHUYCCKUX COCOUHEHHI IO TpHBHaHBHOﬁ niIn
Me)KHYI{apOHHOﬁ CHUCTEMAaTHYECKOMH HOMCHKIJIATYpC.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX 3aJaHdil Ha CBOMCTBaA OPTraHNYCCKUX

OK 01
OK 02
OK 04
I1K2.6
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COC,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

JlabopaTopHasi pabora

JlabopaTopnas 3ansatue Ne 3“[IpeBpaiiieHuss OpraHn4ecKuX BEUIECTB IPY HarpeBaHUu'".
[Tonydyenue 3TueHa M U3y4EHUE €ro CBOMCTB. MoOaenpoBaHue MOJIEKY] U XMMUYECKUX ITPEBPALICHUN
Ha NIpUMepe dTaHa, YTUIICHA, ALlleTUICHA U Jp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Wnentndurarms Teoperuueckoe oGyuenue OK 02
OpraHMHCCKHX buooprannueckue coeaunenus. [lpumeHenne u Ouosornyeckas pojib yrieBojoB. OkxucieHue OK 04
BCILCCTB, NX yIJI€BOJOB — UCTOYHUK DSHEPrUU JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHHS] aMUHOKHCIOT.
SHATCHHC 1 [IpeBpamenuss 6enxkoB NUIIM B opraHu3zMe. buonormyeckue QyHkuuu OenkoB. buonoruueckue
TIpUMCHCHHC B ¢dbyHKIMY kupoB. Posib oprannyeckoil XuMuu B pelieHUH npo0sieM MUIeBoi 0€301acHOCTH
ObITOBOH 1 . | Ponp oprannueckoil XMMHUH B peUIEHUH MpoOJIieM »HepreTHueckod Oe30macHOCTH, B Ppa3BUTUHU
TPOH3BOICTBEHHON MEUINHBI, CO3JaHIUN HOBBIX MaTE€pPHaJIOB, HOBBIX HCTOYHUKOB SHEPIHHU (aJIbTEPHATUBHbBIE UCTOYHUKU
JCATCIIEHOCTH sHepruu). OnacHOCTh BO3/IEHCTBHUS Ha KUBbIE OPraHU3Mbl OPraHMUECKUX BEIIECTB OTAEIbHBIX KIacCOB
Henonexa (YyrneBoopoibl, CHUPTHI, (DEHOJBI, XJIOPOPraHWYECKUE MPOU3BOJHBIC, ANBAETHIBI U JIp.), CMBICI
MI0Ka3aTesIs IPENINIbHO JIONYCTUMOM KOHIIEHTPALUH
JlaGopaTopHble 3aHATHSA
JladopaTopHasn 3ausitue Ned4 “Unentudukaius opraHnuecKuX COSTMHEHUH OTIEIbHBIX KJIACCOB™
WnenTndukanys opraHn4eckux COCIUHEHUHN OTIENIBHBIX KIIACCOB (Ha MpHMeEpe allbIeruI0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, O€JIKOB U T.II.) C UCIHOJIb30BAHUEM UX (PU3MKO-XMMHUUYECKHX CBOWCTB U XapaKTEPHBIX
KayecTBEHHbIX peakuuil. JleHaTypanus Oeilka mpu HarpeBaHuu. L[BeTHble peakuuu OEIKOB.
Bo3HUKHOBEHHE AHAIUTUYECKOIO CHUTHAJAa C TOYKU 3PEHUS XMMHMUYECKHX IMPOLIECCOB IPU MPOTEKAHUU
KayeCTBEHHOW peaklny, 03BOJISIONIeH NISHTH(PULINPOBATh PEUI0KEHHbIE OPIraHUYECKUE BEIECTBA
P 5 Kunernueckue u TCPMOAUHAMUYECCKHUEC 3AKOHOMEPHOCTH IPOTCKAHUA XUMHUYCCKHX
AT S peaxkuuii
Tema 5.1 Cxkopocts | OCHOBHOE coiepKaHne OK 01
XUMHUYECKUX OK 02

Teoperuyeckoe o0yueHue
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peaKIuii. CKOpOCTh peakiuy, €€ 3aBHCUMOCTh OT Pa3IM4YHBIX (PAKTOPOB: MPHUPOJBI PEArUPYIOIIUX BELIECTB,
Xumuueckoe KOHIICHTPAIlMM PEarupyromux BEIIECTB, TEMIEpPaTypbl M IUIOUIA[M PEAKIMOHHONW IOBEPXHOCTH.
paBHOBecHe TennoBbie 3G HEKTH XUMUYECKUX PeaKInid. IK30- U SHAOTCPMHUECKUE, PEAKIINH. 5
OOpatuMocTh peaknuii. XHMHUYECKOE DPABHOBECHE M €ro CMEIICHHWE II0J JEHCTBHEM pa3IMYHbBIX
(axTOpOoB (KOHLEHTPAIMS PEareHTOB WM MPOIYKTOB PEAKINH, JAaBJICHHUE, TEMIIEPATypa) U CO3/IaHuUs
ONTUMAIIBHBIX YCIIOBHI NPOTEKaHUsI XUMUYeCKuX mporeccoB. [Ipunnun Jle [larense
IIpakTHyeckue 3aHATHA 2
IIpakTuyeckoe 3aHsaTHEe 9 PemeHne NMpaKTUKO-OPHEHTUPOBAHHBIX 3aJaHW HAa aHaMu3 (aKTOpPOB,
BIMSIOIIMX HAa W3MEHEHHWE CKOPOCTH XWMHYECKOH peakmud, B T.4. C TO3UIHHA DKOJOTHUECKH
1eJIeCO00pPa3HOTO TIOBEACHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 3/I0POBbS
U OKpYKaroIlel MpUpOoIHOM cpeibl. 2
Pemrenne npakTHMKO-OPMEHTHPOBAHHBIX 3aJaHMi Ha mnpuMeHeHue npuHnuna Jle-llatense ms
HAXOXXJICHUS HATPaBJICHUS CMEIICHUS pPAaBHOBECUS XHUMHUYECKOW pEaKIWW W aHalu3 (aKTopoB,
BIIMSIFOIINX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHS
Pasnea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
Howusitre o Teopernyeckoe o0yueHune 2 OK 02
pacTBopax PacTBopeHne kak (DM3MKO-XMMHUECKHii mpomuecc. PactBopsl. CIOCOOBI NPHIOTOBIEHHS PACTBOPOB. OK 07
PactBopuMocth. MaccoBasg 1011 pacTBOpeHHOro BemiectBa. (CMBICH TOKa3atelss MNpeaeabHO [1K2.1
JOMyCTUMOW KOHIIGHTPAIMH U €0 HCTIOJIh30BAHNE B OIICHKE HKOJIOTUIECKOH 0e30MacHOCTH.
[IpaBuna 3KOJOTMYECKH IIEIECOOOPA3HOTO TMOBEACHUS B OBITY M TPYIJOBOW JACATEIBHOCTH B IEIAX 9
COXpPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPHUPOJIHOW CPEIbl; OTIACHOCTh BO3JICHCTBUS HA JKUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Perienne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJlaHU Ha PACTBOPBI, HCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JIETEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cojiep:KaHne 2 OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTB PAaCTBOPOB | TagopaTopnas 3ansaTue Ne 5 «[IpurotoBiieHHE pacTBOPOBY. OK 04
[IpuroroBiieHre pacTBOPOB 3alaHHON (MaccoBOM, %) KOHIICHTpAIUHU (C MPAKTHKO-OPUEHTHPOBAHHBIMHU 9 I1K2.6

BOHpOC&MI/I) " OIIPCACIICHUEC CPCibl BOOAHLIX pACTBOPOB.
Pemenne 3amaq Ha IPUTOTOBJICHUC PACTBOPOB

IpodeccuoHaIbHO-OPHEHTUPOBAHHOE COJepKaHUE (CoAepKaHue MPUKJIATHOTO MOTYJIS)

18




Paznen 7. Xumusi B ObITY M IPOU3BOICTBEHHOI 1e5ITEJILHOCTH YeJIOBEKA 6 OK 01
Xumust B ObITY U OcHoBHOE colep:kaHue 6 OK 02
TpOM3BOICTBCHHOM Teopernueckoe odyuenue 2 OK 04
NEeATEIHLHOCTH — — v OK 07
HeIOBEKA Hosgeilimne nocTmxeHrns XUMUYECKON HAyKU M XMMHUYECKOW TexHoJoruu. Posb xuMuun B obecriedeHnu

9KOJIOTMYECKOM, SIHEPreTUUECKON U NMUIEBOM 0€3011aCHOCTH, pa3BUTUM MenuluHbL. [IpaBuna noucka u 5 IIK21,26

aHaJl3a XUMHUYECKOW HH(pOpMaluu U3 PA3IMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HaydHas

JUTEepaTypa, CPeICTBA MacCcoBOM nHpopManuu, cetb IHTEpHET)

IIpakTnueckune 3aHATHS 4

IIpakTtuueckoe 3anatue 10 Ilowck M aHanM3 KeWCOB O MPUMEHEHWM XUMHYECKUX BEIIECTB W

TEXHOJIOTHI ¢ ydeToM Oyaymieli mnpodeccMoHaTbHOW NEATEIbHOCTH TI0 TeMaM: BaKHEWIne

CTPOUTENIbHbIE MaTepUajbl, KOHCTPYKIIMOHHbIE MaTEepHaJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaT€pPUAaIIbl JIIs

ANIEKTPOHUKM, HAHOMAaTepuasbl, TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHMKH DSHEPruU, OpPraHUYecKHe u 4

MUHEpaJIbHbIE y100peHus, JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.

IIpakTnueckoe 3ansatue 11 3amura: [lpencraBnenue pe3yabTaToB pellleHUs KeilcoB B Gopme MUHH-

JIOKJIaJla C Mpe3eHTalnein

IIpomeskyTouHasi aTTecTAlMs MO TUCHUIINHE (T depeHINPOBAHHBII 3a4eT) -

Bcero 72
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CUMILIHHBI

3.1. TpeGoBaHusi K MUHMMAJIBLHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecrieyeHUI0
Jis  peanu3anii  TPOTpamMMbl  Y4eOHOW AMCHUIUIMHBI  MPEIyCMOTPEHBI

CJIEYIOIUE CTICIMaIbHbIC TOMEIIEHUS: KaOWHET €CTeCTBEHHOHAYYHBIX TUCITUTLINH
O6opynoBaHue yuyeOHOTO KaOUHETa!

- pabGoyee MecTo TmpemnojaBaresisi, OOOPYJOBAaHHOE KOMIIBIOTEPOM,
YUYEHUYECKHE CTOJIbI, CTYyNbs, IKadbl, CTEIIaX YIIOBOH, KiIaccHas JocKa -
MapKepHasl.

Texnuueckne cpencrtBa OOy4YeHHs: KOMITBIOTEp, TMAaKeT MPUKIATHBIX
OporpamMM:  TEKCTOBBIX, TaONWYHBIX, Tpauuecknx ©  MPe3eHTAIMOHHBIX,
MOJKITIOYCHHE K CeTH (ruinaia, MoJAKIoUeHUe K ceT VHTepHeT, B TOM YHUCIIe Yepe3
wi-fi, akycTHYeCcKre KOJOHKH.

3.2. MudopmanmonHoe odecneyeHne peajan3aluu MporpaMmsl

Jns  peanmzanu  mporpaMmbl  OMOIMOTEeYHBIH  GOHA  0o0pazoBaTEIbLHOMN
OpraHu3aIii YKOMIUIEKTOBAH TMEYaTHBIMU W/WJIU DJEKTPOHHBIE 00pa3oBaTelbHBIC U
WH(OOPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBAaHHbIE IS  WCIOJb30BaHUS B
o0pa3oBaTe’IbLHOM MPOIIECCE.

3.2.1. OcHOBHBIE MeYATHBIE U3TaHUA
1. Epoxun, FO. M. Xumus qis npodeccuit u crenuaibHOCTEH TEXHUYECKOTO M
€CTECTBEHHO-HAYYHOro Tmpoduiield : ydeOHUK AJid CTyA. YUPEeXIEeHUW cpei. mpod.
oopazoBanusa / 0. M. Epoxun, WM. b. KomaneBa. - 8-¢ wu3m., crep. - M. :
WN3narensckuii nentp "Axamemus”, 2021. - 496 c. - ISBN 978-5-4468-7897-0. —
TeKcT : HemoCpeACTBEHHBIN.

3.2.2. OcHOBHBI€ 3JIEKTPOHHbIC U3IAHUS

1. Huxonbsckuii, A. Bb. Xumusi : y4eOHMK W TIPaAKTHKYM JUISI CPEIHETO
npodeccuonansHoro obpazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gon. — MockBa : MzmatensctBo IOpaiit, 2022. — 507 c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-01209-5. — Texkcer

aMeKTpoHHBI //  OOpazoBatenbHast tuargopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/491475 (mara obpamenusi: 02.06.2022). — Pexum noctyma:
JUJT aBTOPU3. MOJIb30BATEIICH.

3.2.3. J/lonoJHUTEIbHbIE HCTOYHUKHU
1. ABneena, I'. JI. Xumus : cipaBounoe nocooue / I'. JI. ABaeeBa. — Mocksa : YMII
KT, 2022. — 184 c¢. — Tekct : anmekrporasrt // YMIL XKXIT : snexkrponHas
oubmmorexka. — URL : http://umczdt.ru/books/1303/261970/. — Pexwum moctyna :
JUJT aBTOPH3. MOJIb30BATEIICH.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUs 00111e00pa30BaTEeIbLHOM
AUCUMILTHHBI

KoHTpomb 1 oLeHKa pe3yabTaToB 00yUYEHHUsl OCYILIECTBISAECTCA PENnogaBaTeIeM
B IIpollecce MPOBEACHUS MPAKTUYECKUX 3aHATHA M JAaOOpaTOPHBIX padoT,
TECTUPOBAHMSI, @ TAKXKE BBIMOJHEHUS OOYYaIOIIMMUCS WHIWBUIYATbHBIX 3aJaHUM,
MIPOEKTOB, HccienoBaHuU. Pe3ynbTaThl 0OydeHHsI ONPENENstoT, YTO 00yvaroluecs

JOJIDKHBI

3HATh,
JTUCIIATUINHEI.

INOHUMATb MW JCMOHCTPUPOBATHL II0 3aBCPHICHHU HN3YUCHUA

s popMupoBaHUS, KOHTPOJIS W OIEHKH PE3yJIbTaTOB OCBOCHUS YUEOHOM
JTUCIUIUIMHBI UCIOJIB3YETCA CHUCTEMa OLICHOYHBIX MEPONPUITUIA, MPEACTABISAIONIAs
c000M KOMIUIEKC YU4EOHBIX MEPOIIPUATH, COTJIACOBAHHBIX C pe3yJbTaTaMu 00ydeHUs
u chopmynupoBanHbix ¢ yderoMm DPI'OC COO (mpeamerHble pe3yiabTaThl IO
mucruiuae) u GI'OC CIIO.

XUMHYECKUX IJIEMEHTOB
U TIPUPOJIa XUMUYECKOM
CBSI3U

XUMHUYECKHE (POPMYJIBI
COeIMHEHUN B
COOTBETCTBHU CO
CTCIICHBIO OKUCIICHUS
XUMHYECKHUX
DJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
AIIEKTPOOTPHULIATEIHLHOC
TH

OK/II Tunbl OLeHOYHBIX
Ne Monyas/Pa3znen/Tema | Pe3yabTaT 00yueHust .
K MeEpONPHUATHH
| | OcHOBHOE conep:kaHme
1 d®opMyIMpPOBATH
Pasznen 1. OcHoBBI PMyJHp
0a3oBble MOHATHSA U
CTPOeHMsI BelllecTBA
3aKOHbI XUMHH
1.1 | OK 01 |CtpoeHue aToMOB CocTaBisiTh 1. Tect «CtpoeHue

ATOMOB XHMHYECKUX
2JIEMEHTOB U
pupoia
XUMHYECKON CBSI3H.
2. 3ajadu Ha
COCTaBJICHHUE
XUMHUYECKUX (popMy
JIBYXaTOMHBIX
COCIUHECHUN
(oxcuoB,
Cynb(hUIOB,
TUIAPUIOB U T.IL.).

3. 3amaHus Ha
HCIIOJIb30BaHNE
XUMHYECKOH
CHMBOJIUKH U
Ha3BaHHUU
COCIUHECHUH 1O
HOMEHKJIaType
MEKTYHApOIHOTO
coro3a
TEOPETUUYECKOU U
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OK/II

Monyas/Pa3znen/Tema

Pe3yabTaTt 00yyeHus

Tunbl oLIEHOYHBIX
MepONpUATHI

MPUKJIATHON XUMUU
U TPUBUATIBHBIX
Ha3BaHUM JJIs
COCTaBJICHUS
XUMUYECKUX PopMyT
JIBYXaTOMHBIX
COCIMHEHUH
(OKCHUIOB,
cynb(puaoB,
TUPUIOB U T.I1.) U
JTPYTUX
HEOPTraHUYECKUX
COeIMHEHUH
OTJICTIbHBIX KJIACCOB

1.2

OK 01
OK 02

[lepnoguueckuii 3aK0H
u tabmmna J[.1.
MenneneeBa

XapaKTepru3oBaTh
XUMHWYECKUE DJIEMEHTHI
B COOTBETCTBUH C UX
ITOJIOKEHHUEM B
MEPUOINYECKON
CHUCTEME XMMHUYECKHX
sanementoB .M.
Menpgeneena

1. Tect
«MeTtamnnueckue /
HEMETAIINYSCKHUE
CBOMCTBa,
AIEKTPOOTPULIATEBH
OCTh U CPOJICTBO K
AIIEKTPOHY
XUMHAYECKUX
2JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM
CTPOCHUEM U
ITOJIOKEHHUEM B
MEPUOTNYECKON
CHUCTEME XMMHUYECKUX
sanemenTtoB 1. 1.
MenpaeneeBay.

2. IlpakTuueckue
3aJIaHUS Ha
YCTAaHOBJICHUE CBSI3U
MEXy CTPOCHUEM
aTOMOB XMMHUUYCCKHX
3JIEMEHTOB U
MEPUONYECKAM
U3MEHECHHUEM CBOMCTB
XUMHYECKHUX
3JIEMEHTOB U UX
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OK/II

Monyas/Pa3znen/Tema

Pe3yabTaTt 00yyeHus

Tunbl oLIEHOYHBIX
MepONpUATHI

COCIMHCHUM B
COOTBETCTBHUH C
MOJIOKECHUEM
ITepuoguueckou
CHCTEME.

3. IlpakTuko-
OpPUEHTHUPOBAHHBIE
TEOPETUUECKUE
3aJIaHUs Ha
XapaKkTepU3aIuio
XUMHUYECKUX
3JIEMEHTOB:
«MeTtamnnueckue /
HEMETAIJINYSCKHUE
CBONCTBA,
AIEKTPOOTPULIATEBH
OCTh U CPOJCTBO K
AIEKTPOHY
XUMHYECKUX
3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM
CTPOCHHUEM U
MOJ0KEHHUEM B
MIEPUOTNYECKON
CHUCTEME XUMHUYECKUX
2JIECMEHTOB

J.1. MenneneeBa»

Paznen 2.
XuMHn4ecKue peakmun

Xapakrepus3oBatb
THIbI XUMHYECKUX
peakuum

KonTpoabHas
pabora
«CTpoeHne
BelllecTBa
XUMHYECKHUe
peaKkuum»

2.1

OK 01
OK 04
[1K2.1

Tunel XUMHUYECKUX
peakiui

CocTaBisiTh peakiuu
COEIMHEHUS,
pa3lioKeHus, OOMEHa,
3aMelleHu,
OKHMCJIUTENBHO-
BOCCTAHOBHUTEBHBIE

1. 3amaun Ha
COCTaBJICHUE
YPaBHECHUH PEAKIUN:
— COCUHEHUS,
3aMEIICHHUS,
Pa3I0KEHUS,
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OK/II

Monyas/Pa3znen/Tema

Pe3yabTaTt 00yyeHus

Tunbl oLIEHOYHBIX
MepONpUATHI

peaKIuu

oOMeHa,;

— OKHCJIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
pPEaKLMK C
HCII0JIb30BaHUEM
METOoJ1a
AIIEKTPOHHOTO
Oajanca.

2. 3ajaun Ha pacyer
Macchl BEIECTBA U
00BEMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBY
BEIIlECTBA, Macce WU
00BEMY OTHOTO U3
YYaCTBYIOIIUX B
pCaKIuy BEIIECTB;
pacyEThI

Macchl (00BéMa,
KOJINYECTBA
BEIIIECTBA)
MIPOJIYKTOB PEAKIIUH,
€CJIM OJHO U3
BEIIIECTB UMEET
puMecH

2.2

OKO1
OKO02
[1K2.1

DIIEKTPOTUTHYECKAS

JIUCCOoLanys U HOHHBIN

o0OMeH

CocTaBiATh ypaBHEHUS
XUMHUYECKUX PEaKIuu
HOHHOTO 0OOMEHa ¢
y4acTHEM
HEOPraHMYeCKUX
BEILIECTB

1. 3amaHus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
MOHHBIX pEaKIUi C
y4acTHUEM KHCIIOT,
OCHOBAHHUU U COJICH,
YCTAHOBJICHUE
W3MCHCHHS
KUCJIOTHOCTH CpPEJIbl
2. JIabopaTtopHas
pabota "Turnsbl
XUMUYECKUX
peakiuit"

Pazagen 3. Ctpoenue u
CBOMCTBA
HEOPraHMuYeCKHUX

HccaenoBarhb
CTPOEHME M CBOMCTBA
HEOPraHUYeCKUX

KonTpoabHast
padora
«CBOMCTBA
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OK/II

Tunbl oLIEHOYHBIX

Ne Moayas/Pa3nen/Tema | Pe3yiabraT 00y4eHus .
K MeponpuATHIA
BelleCTB BelleCTB HEOPraHMYeCKuX
BeLEeCTB»
3.1 | OK 01 |Knaccudukanus, Knaccudunuponathb 1. Tect
[IK1.1 |HOMEHKIaTypa u HEOpraHUYeCKue «Homenknarypa u
[IK2.6 |cTpoeHue BEIIECTBA B Ha3BaHUE
HEOpPraHMYECKUX COOTBETCTBHH C UX HEOPraHUYECKUX
BELIECTB CTpOEHUEM BELIECTB UCXOJS U3

UX XMMHUYECKOM
bopMyIbl WK
COCTaBJICHUE
XUMHUYECKOU
bopMyITBI UCXOIS U3
Ha3BaHUS BEIECTBA
0 MEXIyHApOTHOM
WU TPUBUATILHOU
HOMEHKJIAType».

2. 3aja4m Ha pacyer
MacCOBOU JOJIH
(Macchl)
XUMHUYECKOTO
nJIEMEHTA
(coenuHeHUs) B
MOJIEKyJie (CMECH).
3. IlpakTuyeckue
3aJIaHHS I10
KJ1accu(puKaIum,
HOMEHKJIaType U
XUMHUYECKUM
dbopmynam
HEOPraHUYECKUX
BEIIIECTB Pa3TUIHBIX
KJIACCOB.

4. IIpakTryeckue
3aJlaHAs Ha
ompeeeHue
XUMHYECKOH
AKTUBHOCTH BEIIIECTB
B 3aBHCHMOCTH BUJIA
XUMHYECKOM CBS3U U
THIIA
KPHUCTAJUIMYECKOU
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OK/II

Monyas/Pa3znen/Tema

Pe3yabTaTt 00yyeHus

Tunbl oLIEHOYHBIX
MepONpUATHI

pELIeTKH

3.2

OK 01
OK 02
[1K2.1

DU3UKO-XUMHUECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILICCTB

YcranaBinuBaTh
3aBHUCUMOCTb (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHHUS
aTOMOB Y MOJIEKYJI,
TaKKe THUIIA
KPUCTAJUIMYECKOU
pelIeTKH

I. Tect
«OcobeHHoOCTH
XUMHYECKUX CBOMCTB
OKCHJOB, KUCJIOT,
OCHOBAHUM,
amM(pOTEpHBIX
TUAPOKCHUIOB U
COJICHY.

2. 3aganusa Ha
COCTaBJICHHE
YpaBHECHUU
XUMHUYECKUX
PEAKINH C y4aCTUEM
MIPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX
BCIIIECTB: OKCHJIOB
METAaJJIOB,
HEMETAJJIOB U
aM(doTepHBIX
2JIEMEHTOB;
HEOPraHUYECKUX
KHCJIOT, OCHOBaHUHU U
aM(doTepHBIX
TUPOKCUJIOB,
HEOPraHUYECKUX
coJiei,
XapaKTePU3YIOUIHUX
HUX CBOMCTBA U
CIIOCOOBI MOTYYCHHUS.
3. IlpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUUECKHE
3aJIaHUs Ha CBOMCTBA
Y MOJy4YeHUe
HEOPraHUYECKUX
BCILICCTB

3.3

OK 01
OK 02
OK 04

Nnentudukamms
HEOPTaHUYECKUX
BEII[ECTB

HccaenoBath
Ka4eCTBEHHBIE PEAKIIUN
HEOPraHUYECKUX
BEIICCTB

1. ITpakTuko-
OPUEHTHUPOBAHHBIE
3aJaHus 1O
COCTaBJICHUIO

26




OK/II

Monyas/Pa3znen/Tema

Pe3yabTaTt 00yyeHus

Tunbl oLIEHOYHBIX
MepONpUATHI

XUMHYECKUX
PEaKLUii C y4acTUEM
HEOPTraHUYECKUX
BEIIIECTB,
UCIIOIb3YEMBIX JIJIS
WX UICHTU(DUKAIIUN.
2.JIabopaTtopHas
paborTa:
“Unentudukamms
HEOPTraHUYECKUX
BEIIECTB”’

Paznen 4. Ctpoenue u
CBOICTBA
OpPraHnYecKHuXx
BelllecTB

HccaenoBarnb
CTPOCHME U CBOMCTBA
OpPraHM4YecKuX
BelEeCTB

KonTposabHast
padora
«CTpoeHue u
CBOMCTBA
OpraHu4yecKux
BeLECTB»

4.1

OK 01
I1K2.1

Knaccuduxarnmus,
CTpOCHHE 1
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Knaccudunuponatsb
OpraHuyYecKue
BEIIECTBA B
COOTBETCTBHH C UX
CTpOEHUEM

1. 3aganus Ha
COCTaBJICHHE
Ha3BaHUU
OpTaHUYECKHUX
COE€IMHEHUH 10
TPUBHAIBHOU WU
MEXKIYHAPOIHOMN
CHUCTEeMATHUYECKOM
HOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHUE MOJIHBIX
1 COKpAIEHHBIX
CTPYKTYPHBIX
bopmymn
OPTaHUYECKUX
BCIIIECTB OTJEIbHBIX
KJIaCCOB.

3. 3amauu Ha
ONpEICIICHUE
pocTernmen
dbopmyIibl
OpraHUYECKOU
MOJIEKYJIbI, UCXOMS
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OK/II

Tunbl oLIEHOYHBIX

Ne Moayas/Pa3nen/Tema | Pe3yiabraT 00y4eHus .
K MeponpuATHIA
W3 DJIEMEHTHOTO
cocTana (B %)
4.2 | OK 01 |CgoiicTBa VYcraHaBiuBaTh 1. 3amanus Ha
OK 02 |opraHuyeckux 3aBUCUMOCTh (PU3HKO- |COCTaBJICHHE
OK 04 COEINHEHUN XUMHUYECKUX CBOUCTB YpaBHECHUU
K26 OPraHUYECKUX BEIIECTB |XUMHYECKUX
' OT CTPOCHUS MOJIEKYJ |pEaKluil C ydacTUEM
OpPTraHUYEeCKHUX

BEILIECTB HA
OCHOBaHMH UX
COCTaBa M CTPOECHUS.
2. 3amaHus Ha
COCTaBJICHUE
YpaBHECHUU
XUMHUYECKUX
peaKIuu,
WJUTFOCTPUP YOI X
XUMUYECKHE
CBOICTBA C Y4ETOM
MEXaHU3MOB
MPOTEKAHUSI JaHHBIX
peaKIun u
T€HETUYECKOU CBS3U
OPraHUYEeCKUX
BEILIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsle 3a/1aun
10 YpPaBHEHUSIM
pEaKLnil C y4acTUEM
OPraHUYEeCKUX
BEILIECTB.

4. JIabopaTtopHas
paboTta
“IIpeBpatienus
OPTraHUYECKUX
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OK/II

Tunsl oleHOYHBIX

Ne Moayas/Pa3nen/Tema | Pe3yiabraT 00y4eHus .
K MeponpuATHIA
BEILIECTB MPHU
HarpeBaHun"
4.3 | OK 01 (Mnentudukanus HccnenoBath 1.IlpakTuko-
OK 02 |opraHu4eckux BEIIECTB, |KaueCTBEHHBIC PEAKIIUU |OPUEHTUPOBAHHBIE
OK 04 |UX 3HaueHUE U OpTraHUYECKUX 3aJIaHus TI0
MPUMEHEHHE B OBITOBOM |COSAUHEHUN OTAEIBHBIX |COCTABICHUIO
U TIPOU3BOJICTBEHHOM  |KJIacCOB XUMHUYECKHUX
JeSTEBbHOCTH YeJIoBeKa peakuuii ¢ yyacTueM
OpraHUYECKUX
BEIIECTB, B T.4.
UCIIOTB3YEMBIX JJIS
WX UICHTU(DUKAIIUY B
OBITY U
MIPOMBIIIJIEHHOCTH.
2.JlabopaTopHas
paborTa:
“Unentudukamms
OpraHUYECKHUX
COeIMHEHUH
OTAENbHBIX KJIACCOB™’
5 Pa3znen 5. XapakTepus3oBaThb
Kunernueckue u BJIMSIHUE Pa3JIMYHbIX
TepMoOAMHAMHUYecKue |(paKToOpoB HA
3aKOHOMEPHOCTH paBHOBecHe U
NPOTEeKAHUA CKOPOCTh XHUMHUYECKHUX
XHMHUYECKHUX peaKkuuil |peakuui
5 | OK 01 |CkopocTh xUMUYECKUX |XapaKTEPU30BATh [IpakTuko-
OK 02 |peakuuii. XUMUYECKOE |BIUSHHUE KOHIEHTPALUU |OpPUEHTUPOBAHHBIE
paBHOBECHUE pearupyromnmx BeIeCTB |TEOPETUUECKUE
U TEMIIepaTypbl Ha 3a/IaHUs HA aHAJIN3
CKOPOCTh XUMUYECKHUX |(paKkTOpOB,

peakuuii
XapakTtepu3oBaThb
BIIMSIHUE U3MEHEHHUS
KOHIIEHTpaIL1
BEILIECTB, PEAKIIUN
CpeIbl U TEMIIEPATYPhI

BIIASIIOIINX HA
W3MEHEHUE CKOPOCTH
XUMHUYECKOU
peakuuu. [IpakTuko-
OPUEHTHUPOBAHHBIE
3aJ1aHus Ha
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OK/II

Monyas/Pa3znen/Tema

Pe3yabTaTt 00yyeHus

Tunbl oLIEHOYHBIX
MepONpUATHI

Ha CMEIICHHUE
XUMHUYECKOTO
paBHOBECHS

MIPUMEHEHUE
npuHouna Jle-
[MIaTenne ois
HaXO0XICHUS
HaIpaBJICHUA
CMEIICHUS
paBHOBECHS
XUMHUYECKOU
pEaKIru U aHaJIu3
(bakTopos,
BIIMSIONINX Ha
CMeEIIeHHE
XUMHUYECKOTO
paBHOBECHS

Pa3znen 6. PacTBopnl

HccaenoBathb
HCTHHHBIE PACTBOPBHI C
3aJaHHBIMH
XapaKTePUCTHKAMU

6.1

OK 01 |ITonsaTue o pacTBOpax

OK 02
[1K2.1

PaznuuaTte uCTUHHBIE
pPacTBOPbI

1. 3agaun Ha
MIPUTOTOBJICHUE
PacTBOpOB.

2. IlpakTuko-
OPUEHTHUPOBAHHBIC
pacueTHbIC 3a1aHUA
Ha JIUCIIEPCHbIC
CHUCTEMBI,
HCIIOJIb3yEMBIC B
OBITOBOU U
MPOU3BOICTBEHHOMN
JIeSITEIbHOCTH
YyesoBeKa

6.2

OK 01
OK 04 |pacTBOpOB
I1K2.6

HccnenoBanne cBOUCTB

HccnenoBath pusnko-
XUMHYECKHUE CBOMCTBA
HWCTUHHBIX PaCTBOPOB

JlabopatopHas
paboTta
“IIpuroroBineHue
pacTBOpOB”

IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE

NMPHUKJIAJTHOTO MOAYJIsI)

Paspea 7.
Xumus B ObITY U

OuenuBarhb
NocJeACTBHA OLITOBOH

3ammura Keiica (¢
y4eToM Oyayiueu
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OK/II

Tunbl oLIEHOYHBIX

Ne Moayas/Pa3nen/Tema | Pe3yiabraT 00y4eHus .
K MeponpuATHIA
NPOM3BOACTBECHHOM U NIPOU3BOACTBEHHON |npodeccuoHATBLHOM
JeATeJIbHOCTH JeATeJIbHOCTH neATeJIbHOCTH)
yeJIoBeKa yeJI0BeKa ¢ MO3UIMM
IKO0JIOrHYeCKOH
0e30ImacHOCTH
OK 01 |Xumus B ObITY U OueHnBaTh Keiic (¢ yueTom
OK 02 |TpOM3BOJACTBEHHOU MOCJICICTBUSL OBITOBOM |Oymymen
OK 04 |1CATEIbHOCTH YETI0BEKA | M IPOU3BOACTBEHHOM npodeccuoHaIbHON
OK 07 JESITCILHOCTH YeJIOBEKA |ICSITEILHOCTH )
C MO3UIUN Bo3MoxHBIE TEMBI
[1K2.1 . N
YKOJIOTHYECKOH KEHCOB:
11K2.6 0€301acHOCTH 1. IToTemenue

KJIMMaTa u
BBICBOOOKIIEHIE
ra3oBbIX THJIPATOB CO
JIHA OKEaHa.

2. bynyuue
MaTepuabl 11 aBUa-
, MaIlIMHO- U
IPUOOPOCTPOCHHUS.

3. HoBble MaTepuanbl
JUUIS. COJTHEYHBIX
OaTapeil.

4. JIexapcTBa Ha
OCHOBE
pPaCTUTEITbHBIX
npenapaToB
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