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ocHOoBe DenepanbHOro rocyJapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAApTa CPENIHEro
obmiero o0Opa3oBaHUsA, YTBEPKACHHOTO IpHKa3oM MuHHCTEpcTBa 0Opa3oBaHUs U
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1 O0mas xapakTepucTuKa padoueii MporpaMmal
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
@I'OC CIIO no cneunansHocT 11.02.06 TexHuyeckas sKcIuIyaTalns TPaHCIIOPTHOTO
PaIMOdIEKTPOHHOTO 000py10BaHUs (TI0 BUJAM TPAHCIIOPTA).

1.2. leqiu ¥ IUIAaHUPYeEMBbIe Pe3yJIbTAThl OCBOCHMS AUCIUIIINHbI
1.2.1. Ileau ¥ 3a1a4Yi JUCHUTJIUHBI
dopmupoBaHre y  0OydYaroUUXcsl  NPEACTaBIE€HUS O  XUMHYECKOU
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHbI MHpa KaK OCHOBBI MPHUHATHSA
pellIeHuH B JKU3HEHHBIX M MPOU3BOJACTBEHHBIX CHUTYalUsIX, OTBETCTBEHHOTO
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 (POPMYJIbI HEOPraHUYCCKUX U OPraHUYeCKHX
BEIIECTB, YPAaBHEHUN XMMHYECKHUX peakiud, OOBACHITH HMX CMBICIH,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBath HAaBBIKU IIPOBEICHUSA IIPOCTEUIIINX XUMHYECKUX
AKCIIEPUMEHTATBHBIX HCCIIEIOBAHUN C COONIOACHUEM TIpaBHII 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

Koa n [imanupyemble pe3ynpTaTbl OCBOCHUS AUCIUTUIMHBI

HaMMEHOBaHUE

bopMupyemMbIX O6mmue JucuuminHapHbIe

KOMIIETCHIIU N

OK 02. B yacTu TPpY10BOIr0 BOCIIUTAHUSA: - BJIQJCTh CHUCTEMOW XMMHMYECKHX 3HAHUHM, KOTOpas BKIIIOYAET:

Opranu3oBbIBaTh | - TOTOBHOCTh K TPYyIy, OCO3HAHWE I[EHHOCTH | OCHOBOIIOJIATAIONIME  TOHATHS  (XMMHYSCKHUH  JJIEMEHT,  aToM,

COOCTBEHHYIO MacTepCTBa, TPYI0JIIO0UE; AJIEKTpOHHAst 000JI0YKa atoma, s-, p-,

NESITeIILHOCTD, - TOTOBHOCTH K  AaKTHBHOW  JEATEIBHOCTH | -3JIEKTPOHHBIC OpOWTAIM aTOMOB, HWOH, MOJICKYJIa, BaJCHTHOCTb,

BBEIOMPATH TEXHOJIOTUYECKOW W COIMAJILHOW HAIMPABICHHOCTH, | 3JICKTPOOTPUIIATEIIBHOCT, CTEIICHh OKHCIICHUS, XHUMHYECKas CBS3b,

THUTIOBBIC METOJIBI | CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHHPOBATh H | MOJIb, MOJIApHAsh Macca, MOJIAPHBIA OO0BEM, YTIIEPOJTHBIA CKEJIET,

" CTHOCOOBI | CAMOCTOSITEITHHO BBITIOJHATE TAKYIO JISATEIIHBHOCTB; (GyHKIMOHATIBHAS  Tpyla,  paadkal,  H30MEpHs,  H30MEpHI,

BBITIOJTHEHHS - UHTEPEC K pa3IudHbIM chepaM IpoPeCCHOHATBHON | TOMOJIOTHYSCKHNA Psji, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOa- |

npodeccuoHaNbHbI | AESITETbHOCTH, a30TCOJIEp>Kallie COECIUHEHHUS, OMOJOTMYEeCKH AaKTHUBHBIE BEIECTBa

X 3amad4, | Osnadenue YHUBEPCATbHBIMU yueonvimu | (yrieBoJibl, KUPbI, OEIKH), MOHOMED, MOJMMEpP, CTPYKTYpPHOE 3BEHO,

OLICHUBATh UX | HO3HABAM ENIbHBIMU OClICI GUAMU: BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS, KpUCTATNYecKasl pelieTka, TUIIbI

3¢ dexTBHOCTh U | a) 6a30BBIC JTOTUYECKUE JICHCTBHS: XUMUYECKUX peaknuil (OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC, 3K30-U

Ka4yecTBO. - CaMOCTOSITENILHO bopMyIHpoBaTh U | SHAOTEPMHUYECKUE, PEaKIIMM HIOHHOTO 0OMEHa), PacTBOP, AJIEKTPOJIUTHI,
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | HEAIEKTPOJIUTHI, DJICKTPOIUTHYECKAs TUCCOLMAIUS, OKHCIUTEINb,
BCECTOPOHHE; BOCCTaHOBUTENb, CKOPOCTh XHMHMYECKON pEaklUH, XUMHUYECKOe
- YCTaHaBIIMBaTh CYUICCTBEHHBIH MpPU3HAK WIIM | pABHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUs
OCHOBaHUS U1 CpaBHEHMs, Kiaccudukanuu U | opraHudeckux Bemects A.M. ByriepoBa, Teopus 3JIeKTPOIUTHYECKON
000011IeHN; qucconmanuu, nepuoauyeckuii 3akoH J[.M. MeHneneeBa, 3akoH
- OmpenenATh IEeNd JAEATEIbHOCTH, 3a/1aBaTh | COXPaHEHHs] MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUU,

ImapaMETpPhbl U KPUTCPUHU UX JOCTHIKCHUS

- BBIBJIATH 3dKOHOMCPHOCTH M IIPOTHUBOPCYUSA B
paccMaTpUBACMBIX SBJICHUAX;

- BHOCUTHb KOPPCKTHUBBI B ACATCIBHOCTH, OLICHHUBATDH
COOTBETCTBUC PE3YJILTATOB LCJIAM, OICHUBATH PUCKU
MOCJIEACTBUN ACATCIBHOCTH,

Q)aKTOHOFH‘leCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHUU U
0e30ImacHOM HCIIOJIBb30BaHNH Ba)KHEHIITHUX HCOPTraHUYCCKHUX nu
OpraHn4YeCKuXx BCLICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTHU
YCJIOBCKaA,

- YMCThb BBIABJIATH XaAPAKTCPHBIC IMPU3HAKNW U B3aUMOCBA3b U3YUCHHBIX
HOHSITI/Iﬁ, IMPUMCHATb COOTBCTCTBYIOIIIUC TIOHATHUS TIpU OITMCAHHU




- pa3BUBaTh KPEATUBHOE MBIIIJICHHE TPU PEIICHUU
KU3HEHHBIX TIPOOIEM

0) 0a30BbBIC UCCIIEAOBATEIIbCKUE JCHCTBUSA:

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

- BBISBJIATH NPHYUHHO-CJICICTBEHHBIC CBSI3H H
aKTyaJIM3UpPOBaTh 3aJlady, BBIIBUTATh THIIOTE3y €€
pelIeHHs, HAXOAUTh apryMEHTBI JIJISl I0Ka3aTeIhCTBa
CBOMX YTBEPXKICHHWH, 3aJaBaTh IapamMeTpbl U
KPUTEPHUH PEIICHUS;

- aHAIM3UPOBATH IIOJIYYCHHBIC B XOJIC pEIICHUS
3aJlaud  Pe3yJabTaThl, KPHUTUYCCKH OICHUBATh 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

OPUTHHAJIBbHBIC IMTOAXO0AbI U PCHICHU A,
- CHOCOOHOCTH UX HMCIIOJIL30BaHHUA B IIO3HABATEIHLHOM
n COHH&JIBHOI;'I IMPAKTHUKE

CTPOEHUS U CBOMCTB HEOPraHMYECKUX U OPraHMYECKUX BEILECTB U HX
NpEBpallCHUI; BBISBISATH B3aUMOCBS3b XUMUYECKMX 3HAHUM C
MOHATUAMU W  TIPEJCTABICHUSAMH JPYTHMX E€CTECTBEHHOHAYYHBIX
IPEIMETOB;

- YMEThb WCIIOJIb30BaThb HAWMEHOBAaHUS XMMMYECKUX COEIUHEHUI
MEXKIYHAPOJHOTO CO03a TEOPETHYECKOW M NPUKIATHONW XUMHUU U
TPUBUAJIbHbIE HA3BaHUS BAKHEMIIUMX BEUIECTB (ITHIIEH, AalleTUJIEH,
ruuepul, ¢eHon, GopManbAerui, YKCYCHash KHCIOTa, TJIMIMH,
yrapHblii Ta3, YIIeKUCIbIN ra3, aMMUak, TaiieHasl U3BeCThb, HerameHas
U3BECTh, IMUTHEBAs COJAa M JIPYIHX), COCTaBIATH  (HOPMYJIbI
HEOPraHUYECKUX U OPraHWYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, OOBACHATL MX CMBICHI; MOATBEPXKAAaTh XapaKTepHbIE
XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU
Y 3aIHUCSIMU YPAaBHEHHMIM XMMHUYECKUX PEaKLIN;

- YMETh yCTaHaBIUBATh MIPUHAIEKHOCTh U3yUYEHHBIX HEOPTaHUUECKUX
U OpraHMYyecKuX BEIIeCTB K OINpeIeNeHHbIM KjaccaM U TIpylnam
COCIMHEHUH, XapaKTepu30BaTh MX COCTaB M BaKHEWIIIME 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
pellleHrs NPAKTHUYECKUX 3aJad M OSKOJOTHYeCKH OOOCHOBAHHOIO
OTHOLLEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM CpEe;

- YMEThb TPOBOAWTH pacyeThl MO XUMHUYECKUM QopMylnaMm H
YPaBHEHUSAM XUMHUYECKHX PEaKIUil C HCIOJIb30BaHHEM (PU3NUECKUX
BEJIMYMH, XapaKTEPU3YIOLIUX BEUIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIOBHSI) ra30B, KOJUYECTBA BEILECTBA;
UCIIOJb30BATh CHUCTEMHBIE XUMUYECKHE 3HAHUS I IPUHATUSA
pelIeHU B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
BEILIECTBAMU M UX TPUMEHEHUEM




OK 03

B yactn TPYAOBOI'0 BOCIIUTAHUA:

- YMCThH IIIAaHUPOBATb U BbIINIOJHATH XUMHYCCKUH SKCIICPUMCHT

[TpunumaTtsb - TOTOBHOCTH K TpPYyIy, OCO3HAaHUE IIEHHOCTH | (IIPEBpAICHUs OPraHUYECKUX BEIIECTB MpPU HArpeBaHMU, MOJTy4YECHUE
pelieHus B | MacTepcTBa, TPyAoIrooue; OTUJICHa W W3YYEHHE €ro CBOMCTB, KAaueCTBEHHBIC pEaKIHH Ha
CTaHJAPTHBIX u | Ognaoenue YHUBEpPCAanIbHbIMU YueOHbIMu | aTbAETUBI, KpaxMal, YKCYCHYIO KHUCIIOTY; JeHaTypauus O€JIKOB Mpu
HECTaHIAPTHBIX NO3HABAMENbHLIMU OClICIBUAMU: HarpeBaHMH, [IBETHBIC PEAKIN OEJNKOB; MPOBOIUTH PEAKIIMA MOHHOTO
CUTYallUsIX U HECTU | a) 0a30BbIe JJOTHYECKUE NEHCTBUS: oOMeHa, oOmpenensiTh Cpeay BOIHBIX pPacTBOPOB, KaueCTBEHHBIC
3a HUX | - OMNpeneNaTh LEeIH JeATeNIbHOCTH, 33JaBaTh | peakuuu Ha cynbdar-, KapOOHAT- M XJIOPHI-aHUOHBI, HAa KAaTHOH
OTBETCTBEHHOCTb. | MApaMETPBI U KPUTEPUHU MX JTOCTHKCHHUS; aMMOHWUSI; pelIaTh YKCIIEPUMEHTAIBHBIC 33auu 1o TeMaM "MeTtasbr"
- BHOCUTh KOPPEKTHUBBI B J€SITEIBLHOCTb, OLIEHMBATh | U "HemeTannsl") B COOTBETCTBUM C IIpaBHJIaMU TEXHUKHU O€3011aCHOCTH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM, OLIEHMBATh PUCKH | TIpU OOpaIllleHnH C BEUIECTBAMHU M JIA0OPAaTOPHBIM 00OpYIOBAHUEM;
MOCIIEICTBUH JIESITETHHOCTH; NPEICTaBIATh PE3YJIbTaThl XHUMHYECKOTO OJKCIIEpUMEHTa B (opme
0) 0a30BbIC UCCIIEIOBATEIILCKHIE ACHCTBHS: 3alMCH YpaBHEHWH COOTBETCTBYIOIIUX PEAKIUH H (QOPMYTUPOBATH
- AHATM3UPOBATh IIOJIyYCHHBIE B XOJE€ PpEIICHUS | BBIBOJBI HA OCHOBE ITHX PE3yJIbTaTOB;
3aJauu  pe3yibTaThl, KPUTHYECKH OIICHMBATh WX | - YMETh aHAIM3MPOBATH XMMHUYECKYI0 MH(OPMAIHIO, TIOIydaeMyr0 M3
JOCTOBEPHOCTh, TPOTHO3MPOBATh HM3MEHEHHE B | Pa3HBIX HCTOYHHUKOB (CpPelCTB MaccoBoi mH(opmanmu, ceth HTEpHET
HOBBIX YCJIOBHSIX; U JIpyrue);
Ognadenue yHUGEPCAIbHBIMU — PEYIAMUGHBIMU | - BIAJICTh OCHOBHBIMH METOJAaMHU HAyYHOIO IO3HAHMS BEIIECTB U
delicmeuamu: XUMHYECKUX sABJIEHUN (HAOMIOJeHHe, W3MEpeHHue, OSKCIEPUMEHT,
0) CAaMOKOHTPOJIb: MOJICITUPOBAHNUE);
JaBaTh OLEHKY HOBBIM CHUTyallUsM, BHOCHUTbH | - YMETb MPOBOAUTH pacueThl IO XUMHUYECKUM dopmyram u
KOPPEKTHUBBI B JIeSITEIIbHOCTD, OIICHUBATH | YPAaBHEHHUSIM XHMHMUYECKUX PEAKIHUA C HCMIOJIb30BaHHEM (UINYECKUX
COOTBETCTBUE PE3YJIbTATOB IIEJISIM; BEJIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
yMeTb  OLIEHMBAaTh PHUCKH M  CBOEBPEMEHHO | Macchl, 00bemMa (HOpMajbHBIE YCIOBUS) ra30B, KOJIUYECTBA BEIIECTBA,
MPUHUMATD PEIICHUS MO UX CHUKEHUIO; UCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKHE 3HAHUA I T[PUHATHS
pelieHni B KOHKPETHBIX JKHU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C
BELIECTBAMU U UX PUMEHEHHEM
OK 06. - TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH | - YMETh IUIAHUPOBAThb M BBIMOJHITH XUMUYECKHH HSKCHEPUMEHT
PaGoratp B | U CAaMOOIIPEICICHHUIO; (mpeBpallleHrs OPraHu4YeCKUX BEIECTB MPH HarpeBaHUH, MOJTy4YCHUE
KOJUIEKTHBE U | -OBIIQJICHHE HaBBbIKAMH Y4eOHO-UCCIIEJIOBATEIIbCKOM, | STUIEHa M U3yYE€HHE €ro CBOWCTB, KAueCTBEHHBIC peakluu Ha
KOMaHJIe, MIPOEKTHOMN M COI[MAIBHOM IeATEIbHOCTH; aNbJIErU/Ibl, KpaxMal, YKCYCHYIO KUCIIOTY; JeHaTypalus OEJIKOB Mpu
3¢ heKTUBHO Osnaodenue YHUBEPCANbHBIMU | HATPEBAHUM, 1IBETHbIE PEAKLIUU OEJIKOB; MPOBOJUTH PEAKIMH HOHHOTO
oOmarscs C | KOMMYHUKAMUGHBIMU OCUCHEUAMU: oOMeHa, ompenensiTh Cpeoy BOJHBIX PpacTBOPOB, KaueCTBEHHBIE
KOJIJIEraMH, 0) coBMeCTHast IeSITeTbHOCTb: peakuuu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH




PYKOBOJICTBOM,
MOTPEOUTEINISIMHU.

- TOHMMaTb M HCHOJB30BaTh IMPEUMYIIECTBA
KOMaH/IHOW ¥ MHJMBHyaIbHOI paboThI;

- TMPUHUMATH 1AM COBMECTHOM JI€ATEIbHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JIEUCTBUS 110 €€
JOCTUKCHUIO: COCTaBIISITh IJ1aH JIEeHCTBHH,
pacrmpeiensaTh pojd C y4eTOM MHEHUN Y4aCTHHKOB
00CY)KIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPJAMHUPOBATH U BBHITIOJHITH PA0OTY B YCIOBHSIX
peanbHOTO, BUPTYAIHBHOTO M KOMOWHHMPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYHIECTBJISITH  TMO3UTUBHOE  CTPATErHYECKOE
MOBEJICHNE B PA3IUYHBIX CHUTYaAIlUAX, MPOSIBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh HHUITMATUBHBIM
Osnadenue yHUBEPCAIbHBIMU  Pe2Y/IAMUGHBIMU
oelicmeuamu:

I) IPUHATHE CeOs U APYTUX JFOCH:

- IPUHUMAaTh MOTHUBBI U aPTyMEHTHI APYIUX JIIOAEH
MPY AHAJIU3€ PE3YJIbTATOB JACSITEILHOCTH;

- MIPU3HABaTh CBOE MPABO U MPABO JIPYTUX JIIOAEH Ha
OIIINOKH;

- pa3BUBATh CMOCOOHOCTH MOHUMATh MUP C MO3HIUH
JIPYroro 4eyioBeKa;

aMMOHMSI; pellaTh 3KCIIEpUMEHTANIbHBIE 3a/1a4M 10 TemaM "Meraibl"
u "Hemetamnbl") B COOTBETCTBUH C MPAaBHIIAMHU TEXHUKH 0€3011aCHOCTH
pu OOpaIllEHWH C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAHHEM;
IPEJICTaBISITh PE3YAbTaThl XMMHUYECKOTO JKCIIEPUMEHTa B (opme
3allMCH YpaBHEHHWH COOTBETCTBYIOIIUX peakuuid U (HopMyIHpoBaThb
BBIBO/IbI HA OCHOBE 3THX PE3Yy/IbTATOB

OK 07

bpatre Ha cebs
OTBETCTBEHHOCTh
3a paboTy YJIEHOB
KOMaH/Ibl

(O TYMHEHHBIX),
pe3ynbTaT
BBITIOJTHEHHS
3aJlaHuH.

B yacTu Tpy/10BOTr0 BOCIIUTAHUS:

FOTOBHOCTD K AKTHUBHOM JIEATENHHOCTH
TEXHOJIOTUYECKOW W COLMAIbHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ HMHHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJIHATh TAKYIO ICATEILHOCTS;

B yacTH maTpMoTHYECKOTO0 BOCTIMTAHMS

uzelHasi yOeXKJIeHHOCTh, TOTOBHOCTh K CIY)KCHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTH 32 €ro Cyaboy;
Osnadenue yHUBEPCAIbHBIMU  PECYNAMUCHBIMU
Ooelicmeuamu:

a)caMOoOpraHu3aIus:

- copMupoBaTh MPEJICTaBICHUS: O XHUMHYECKOH COCTaBIISAIOLICH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBIIGHUW TpPUPOJIbI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKUMOHAIBHONH TPAaMOTHOCTH, HEOOXOIUMOM s
pellleHrs TPAKTHUYECKUX 3aJad M OKOJOTHYECKH OOOCHOBAHHOIO
OTHOIICHMSI K CBOEMY 3/I0POBbIO U MPUPOIHON Cpere;

- yMeTh coOionaTh TMpaBUjiia HKOJOTUYECKH IIeIeCO00pa3HOTO
MOBE/ICHUS B OBITY M TPYAOBOH NEATENLHOCTH B LEISIX COXpPaHEHHS
CBOETO 3J0pPOBbS M OKpPYXKalolled MPUPOJHON Cpeabl; YUUTHIBATh
ONACHOCTh BO3JCHCTBUS HAa JKUBBIE OPraHU3MbI ONPEIEICHHBIX
BEILIECTB, IMOHMMAsl CMBICI T[IOKa3aTedsl MpPeAeIbHON JOMYCTUMOMN




- CaMOCTOATEIIBHO COCTaBJIATh IUIAH PELICHUs
npoOieMbl C  y4eTOM HMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

JieNlaTh OCO3HAHHBIA BBIOOP, apryMEHTUpPOBATH €ro,
OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

KOHUEHTpAaLHUU

I1K2.3
Ocy1iecTBIAThH
HaJIaJIKYy,
HAaCTpOUKY,
PETYIIHPOBKY "
MIPOBEPKY
TPAHCIIOPTHOTO
panno3IEKTPOHHOT
0 00OpymOoBaHUS H
CUCTEM CBSI3U B
1a00PaTOPHBIX
YCIIOBUAX U
oOBbeKTax.

Ha

B yacTu TPYy/10BOTr0 BOCIIUTAHMSA:

- TOTOBHOCTH K TpPYyIy, OCO3HAaHWE IICHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUU BCEH KU3HU;

Oe¢naoenue YHUBEPCATbHBIMU yueoHvimu
NO3HAGAMEIbHLIMU OCUC GUAMIL.
a) 6a30BBIC JIOTHUECKHE ICUCTBUSI:
OTIPENICIIATh Leu JIEATENHHOCTH, 3a1aBaTh

MapaMeTpsl U KPUTCPUHU UX JIOCTHIKCHHS,
0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

yMETh TEPEHOCUTh 3HAHHMS B TIO3HABATCIBHYIO W
MPAKTHUIECKYIO 00JIaCTH JKU3HEICATCIILHOCTH,

Osnadenue yHUBEPCATbHBIMU  PECYNAMUBHBIMU
delicmeuamu:

0) CAaMOKOHTPOJIb:

JaBaTh  OIICHKY HOBBIM CHUTYyallUsM, BHOCUTH
KOPPEKTHUBBI B JIESITEIIbHOCTD, OIICHUBATD
COOTBETCTBHUE PE3YJILTATOB LM,

yMeTb  OLIEHWBAaTh PHUCKM M  CBOEBPEMEHHO

IIPpUHHUMATb PCUHICHUA 110 UX CHUIKCHHIO,

- BJIAJIETh OCHOBHBIMH METOJAaMU HAy4YHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOACHUE, W3MEpPEHHE, OKCIIEPUMEHT,
MOJICIMPOBAHNE);

-COCTaBJISITh yPaBHEHUSI XMUMHUYECKUX PEaKIUM HOHHOTO OOMEHa C
y4acTHEM HEOPTaHWYECKUX BEIIECTB

- KJIacCHUpUIIMPOBATh HEOPTraHWYECKHE W OPTraHMYECKHE BEIIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

- YCTaHABIWBATh 3aBUCUMOCTh  (DU3UKO-XHMUYECKUX  CBOMCTB
HEOPraHUYECKUX BEIECTB OT CTPOCHUS aTOMOB M MOJICKYJ, a TaKXkKe
THTIA KPUCTAIUTMIECKOM pelIeTKH

-MCCIIeIOBATh (PU3UKO-XMMHUYECKHE CBOWCTBA HCTUHHBIX PaCTBOPOB
-OLICHMBAaTh  TOCJEACTBUS  OBITOBOM W TMPOMU3BOJCTBEHHOU
JIEeATEIIbHOCTH YEJIOBEKA C TIO3UIIMI YKOJIOTHUECKON OE30ITacCHOCTH
-MCCIIeIOBATh (PU3UKO-XMMUYECKHE CBOMCTBA HCTUHHBIX PaCTBOPOB

- yMeTh CcOOJIOaTh TpaBUIa AKOJOTHYECKH IEJIECO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJIOBOH JEATEIHLHOCTH B IEISIX COXPaHCHUS
CBOETO 3J0POBbS W OKPYXKAIOIIEH TPUPOTHON CpeIbl; YYUTHIBATH
ONACHOCTh BO3JICHCTBHUS HA IKUBBIE OPraHU3MBl OMPEICICHHBIX

BEILIECTB, TOHHUMAsl CMBICI IIOKa3aTels MPeAeIbHON JOMYCTUMOM
KOHIICHTPAILIUH
-OLIEHUBATH MOCIEICTBUSA OBLITOBOH 5 MIPOMU3BOACTBEHHOM

JIEATEIILHOCTH YEI0BEKa C MO3UILIUM 9KOJOTMYECKOH 0€30I1aCHOCTHU




2. CTpyKTypa M coaep:kaHue 001e00pa30BaTeIbHON JUCHUIUINHBI « XUMHA»

2.1 00beM AUCHUIIMHBI M BUABI Y4eOHOU padoThI

Bup yyeOHol padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CHUTIIHHBI 105
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
CamocTosiTeqibHasi padoTa 33

IIpomexyTouHasi aTTeCTALMS
(mu¢PepeHUUPOBAHHBIN 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 13
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 02
Crpoenne atomoB | Teopernueckoe 00yduenue 2
XUMHAHCCKNX CoBpeMeHHass MOJENb CTpoeHusi aroMa. CHMBOJIMYCCKHI SI3BIK XUMHH. XUMHAYECKHH 3JIEMCHT.
SJIEMCHTOB 1 DnekTpoHHas KoHpurypamus atoma. Kiaccudukars XAMHYECKUX DJIEMEHTOB (s-, P-, d-dieMeHTHI).
npupoma BanmentHble  2MeKTpOHBI.  BalneHTHOCTh.  DJIEKTpOHHAs ~ MPUPOJAa  XHMHYECKOH  CBSI3W. 2
XAMHUICCKON CBA3N |73 1ekTpOOTPHIATENLHOCTE.  BHUIBI  XMMHUYECKOM CBA3M (KOBAJEHTHAs, MOHHAs, MeETaUIMYecKas,
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
TPUBUAIBHBIX HA3BAHMU JUIA COCTABJICHUS XUMHUUYECKHX (OPMYI JIBYXaTOMHBIX COEIAMHEHHN (OKCHJIOB,
CyAb(OUI0B, THAPUIOB ¥ T.IL.) U APYTUX HEOPraHUYECKUX COEAUHEHUM OTIEIBHBIX KIIACCOB. 2
[TpakTHYeCcKHe 3aaHUsl Ha YCTAHOBJICHUE CBA3M MEX/IY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB W
HEPUOUIECKUM U3MEHEHHEM CBOWCTB XUMHMYECKHUX DJIEMEHTOB M UX COEIMHEHUH B COOTBETCTBHMH C
nosioKeHreM [1eproIMYecKOi CHCTEMBL.
Tema 1.2. OcHoBHOE coep:KaHue 4 OK 02
[Tepuoauyeckuii IpakTHYecKHe 3aHATHS 4
3aKOH H TabnuIa IpakTnyeckoe 3ansTue 2 [lepruoauueckas cucreMa XMMUYECKHX dieMenToB .M. Menpeneesa.
AW MenneneeBa | pyspyeckuii cMbich [Tepuomuueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH H3MEHCHHMSI CBOMCTB
XUMHUYECKUX DIIEMEHTOB, 00Pa3yeMbIX UMH IIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHM C
HOJIOXKEHHEM XMMHUYECKOT0 d1eMenTa B [Tepuoanueckoii cucteMe. MUPOBO33PEHUYECKOE M HAYUHOE 4

3Hauenue [lepuonnueckoro 3akona /.M. Menneneesa. IIpornossr JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

Perenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJAHUM HA XapaKTEpU3ALUI0 XUMUYECKUX
251eMeHTOB «MeTtainyeckre / HeMeTaIIIMUECKHe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMHUYECKHX
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OJICMCHTOB B COOTBCTCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U ITIOJIOKCHHUEM B HCpHOIIH‘IGCKOfI CUCTEMC
xuMmudeckux aneMmeHToB .M. Menneneera»

CamocrosiTesibHast pabora
- CaMOCTOSITEIbHOE U3y4eHHE 00yJaronMMHUCs y4eOHOro MaTepualla o KOHCIEKTaM 3aHATUH,
- paboTa ¢ OCHOBHOM U JIONOJHUTEIBHOM JTUTEPATYpO [yl MOATOTOBKH K IPAKTUYECKUM 3aHATHIM

Pa3znen 2. Xumuu

eCKHe peaKnnu

15

Tema 2.1. Tunsl
XAMHYECKUX
peakuui

OcHoBHOE€ CoacpiKaHue

Teopernyeckoe o0yueHue

Knaccudukanus v TUIBI XUMUYECKUX PEAKINi C yJaCTHEM HeOpraHudeckux BemiecTB. CocTaBlieHHe
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHs], 0OMEHa, B T.4. PEaKIUi TOPEHUs,
OKHCIICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUs OKUCIIEHHUI-BOCCTaHOBJICHH. CTeneHb okucaeHus. OKUCIUTETh U BOCCTAHOBUTENb.
CocraBneHne U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA METOJAO0M JIEKTPOHHOTO
Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIPUPOJIE, TPOU3BOICTBEHHBIX MPOIECCaX U
YKU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHS

IIpakTuyeckoe 3anaTue3 KoinuyecTBEeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI
B XMMHUHU U PaCUEThl IO YPABHCHHUSIM XUMHYECKUX peakinuii. MoJib KaK eIMHHIIA KOJWYECTBA BEIIECTBA.
Monspras Macca. 3aKOHBI COXPAHEHHS MacChl M dHEpruu. 3aKoH ABoraapo. MoJspHBIA 00beM Ta30B.
OTHOCHUTENBHAS TIOTHOCTh Ta30B. PacyeTsl 1Mo ypaBHEHHUSM XHMHUYECKHX PEAKIMA C HUCIOJIh30BaHUEM
Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 02
I1K2.3

Tema 2.2.
DICKTPOTUTHICCKAS
JIMCCOLIMAINS U
HOHHBIA 00MeH

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue

TeOpI/Ifl BJICKTpOJIHTI/I‘IeCKOﬁ Jucconnanuu. Howngr. BHGKTpOJ'II/ITBI, HCOJICKTPOJIUTLI. PeaKHI/II/I HOHHOI'O
oboMena. CocraBjeHHE pCaKHI/Iﬁ HOHHOTO OOMeHa IIyTEM COCTAaBJICHUA HX ITOJIHBIX W COKpAIICHHBIX
HMOHHBIX ypaBHeHHfI. KucnoTHO-0CHOBHBIE PCaKIUu. BaHaHI/Iﬂ Ha COCTaBJICHHUC NOHHBIX peaKHI/Iﬁ

JlaGopaTopHble 3aHATHS

JladopaTopHas 3ansitue Nel “Tunbl XuMHUUECKUX pEaKLUn™.

HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MPU3HAKOB
XUMHUYECKUX peakuuid. [IpoBeneHmne peakiinit HOHHOTO 0OMeHa, OTIpeIeIeHne CPeIbl BOTHBIX
pacTBOPOB. 3aJaHuUsl HA COCTaBJICHUE MOHHBIX PEAKIINIl

OK 02
OK 06
I1IK 2.3

CamocrosiTesibHast padora
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- CAaMOCTOSITEIBHOE U3y4eHHE 00yJaloNIMMHUCS y4eOHOrO MaTepuaa o KOHCIEKTaM 3aHSATHH,
- paboTa ¢ OCHOBHOM U JIOTIOJTHUTENILHOW JIUTEPATYPOH /s IOATOTOBKH K MPAKTHYECKUM U
71a00PATOPHBIM 3aHSATHSIM

Pasnea 3.

CTpoeHue U CBOMCTBA HEOPIAHMYECKHUX BelleCTB

24

Tema 3.1.
Knaccudukarmus,
HOMEHKJIATypa M
CTpOCHHUE
HCOPraHNM4CCKUuX
BEIIECTB

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

[Ipenmer Heoprannueckoil xumun. Kiaccugukanus Heoprannueckux Beiects. [IpocTeie u croxxHble
BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCHIBI, KUCIOTHI, COJIHN). B3auMocBs3b
HEOPraHMYECKUX BEIEeCTB. ArperatHble cOCTOsHUS BeulecTBa. Kpucrannnueckue u amopgHbie
BelecTBa. TUIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHasl, MOHHASI, METAJJIN4ecKas).
3aBUCUMOCTD (PU3MUECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIIIMYECKON PEIIEeTKU. 3aBUCUMOCTD
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XMMUYECKOM CBSA3HM U THIA KPUCTANIMYECKON PEIIETKH.
[TpruamHBI MHOTOOOpAa3us BEIIECTB

IIpakTuyeckue 3aHATHS

IIpakTHyeckoe 3anaTHe 4 HoMeHKIaTypa HEOpPraHMYECKUX BEIIECTB: Ha3BaHUE BELIECTBA UCXOIA U3
UX XUMUYECKOH (POPMYJIbI MM COCTABICHUE XUMUUECKOH (POpMyYIIbI UCXO U3 Ha3BaHMs BEIIECTBA 10
mexayHapoaHoit (MIOITAK) wiu TpuBranbsHOl HOMEHKIIATYPE.

Pemenne mnpakTudyeckux 3aJaHuUil MO KJIACCHM(PUKALMU, HOMEHKJIATYpe M XUMHUYECKUM (opMysam
HEOPraHWYeCKUX BEIIECTB PA3JIMYHBIX KJIaccoB (YrapHblil ra3, yrJeKMCIbld ra3, aMMMaK, ramieHas
U3BECTh, HETallleHasl U3BECTh, MMUTHEBAs COJA U JPYTUX): Ha3bIBATh U COCTABJIATH (POPMYJIBI XUMHYECKHX
BEILECTB, OIIPEIEIIATh IPUHAIIEKHOCTD K KIaccy.

HcTounuku xuMudeckoit HH(GopMauu (CpeacTB MaccoBO HHGOpMaLuy, ceTb IHTepHeT U Apyrue).
ITouck uHpopmManuy N0 Ha3BaHUM, UAESHTH(PHUKATOPaM, CTPYKTYPHBIM GopMyiam

OK 02
OK 03
I1K2.3

Tema 3.2. Ousnko-
XUMHYECKHE
CBOICTBa
HEOpPraHUYECKUX
BEIIIECTB

OcHOBHOE cojlep:KaHue

Teoperuyeckoe o0yueHue

Mertanmsl. O6H_II/IC (bHSH‘ICCKI/IC U XHUMHYECKHE CBOICTBA MeTalioB. CIIOCOOBI MOJIYyYCHUH. 3HaueHHue
MCTAJUIOB W HCEMCTAJJIOB B IIPUPOAC M KHUBHCACATCIBbHOCTH YCIOBCKA W OPraHu3MOB. KOppOSI/ISI
MCTAJUIOB: BUJbI KOPPO3HUH, CII0COOBI 3alllUTbI MCTAJIJIOB OT KOPPO3HUU

Hemerannel. OOmume ¢usnueckue M XMUMHMYECKHE CBOICTBa HEMETalyioB. THUNHWYHBIE CBOMCTBA
HemertaioB IV— VII rpynn. Knaccugukamus 1 HoMeHKIaTypa cCoeAMHEHUH HeMeTalioB. KpyroBopoTsl
OMOTE€HHBIX JIEMEHTOB B IIPUPOJIE

OK 02
OK 07
I1K2.3
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XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHN4YCCKHUX BCUICCTB (OKCI/IHOB, THUAPOKCUIOB, KUCJIOT,

coJie U Jp.). 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEILIECTB, BOJIOPOIHBIX COCAUHEHH, 2

BBICIIMX OKCHJIOB ¥ TUAPOKCUIIOB

IIpakTnuyeckune 3aHATHSA 2

IIpakTnuyeckoe 3ansitue 5 CocTaBiICHUE YPAaBHEHMH XMMUYECKHX pPEaKUUN C ydyacTUEM IPOCThIX U

CIIOHBIX HEOPraHWYECKUX BEILECTB: METAJUIOB U HEMETAUIOB; OKCHUJOB METAJUIOB, HEMETAJIOB U

aM(pOTEPHBIX D3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMH M aMQpOTEPHBIX THAPOKCHIIOB;

HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Pemrenne nmpakTHKO-OPHMEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJIyYECHHE U

0€30MacHOe HCIIOJIb30BAHWE BAXHEWIIMX HEOPraHWYECKUX BELIECTB B OBITY U MPaKTHYECKOMN

JIeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 02
Unentnduranus JlaGopaTopHble 3anATHS 2 OK 03
HCOPraHUICCKIX Jlaboparopuas 3ansitue Ne2 «neHTnuKanms HEOPraHUUECKUX BEIISCTBY. OK 06
BCIIICCTB Pemienne sKcnepuMEHTaNbHBIX 3a/lad 10 XUMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAIUIOB, IO

pacrno3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIJIOB. 5

Wnentuduxaiuss HeopraHMYECKUX BEUIECTB C HCIOJIb30BAaHUEM HX (PHU3UKO-XMMHUYECKHUX CBOICTB,

XapaKTEepHBIX KayeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOoHAT- U XJIOPUI-

AHUOHBI, HA KATHOH aMMOHUS

CamocrosiTesqibHast padoTa

- CAMOCTOSTEIbHOE U3yueHue 00yJaronuMucs yaeOHOTro MaTepuraa o KOHCIIEKTaM 3aHsTHH, 8

- paboTa ¢ OCHOBHOH U JIOTOJHHUTENBHOM JUTEPATypOd [UIsl TMOATOTOBKA K TPAKTUYECKUM H

71a00PaTOPHBIM 3aHATUSIM
Pasnea 4. CTpoeHne M CBOIICTBA OPraHMYeCKHX BelIeCTB 34
Tema 4.1. OcHoBHOE coep:KaHue 4 OK 02
Knaccudpukanus, Teoperuyeckoe oGydenue 2 [1K2.3
CTPOCHHUC U [losiBneHue U pa3BUTHE OPraHMYECKON XUMUHU Kak Hayku. [IpenMer oprannueckoit xumuu. Mecto u
HOMEHKJIaTypa 3HAUYEHHE OPraHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XHUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHMS aTOMOB B MOJIEKYJIE COTJIAaCHO WX BAJIEHTHOCTH.
BEILIECTB OcCHOBHBIE MOJIOXKEHNUSI TEOPUU XUMHUYECKOIO CTPOEHMSI OpraHMuYecKux coenanHeHuil A.M. Byrneposa. 2

VYrnepoaHplil CKEJET OpraHUYecKONM MOJIEKYNbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHYECKOIO
CTpOEHUs MOJIEKy. M30Mepus u H30MepHI.
Ilonsitue o ¢ynkumoHanbHOM rpynme. Panukan. [lpuHiunsl  kinaccupHUKalMM — OPraHUYECKUX
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coeuHeHu. MexayHapoiHas HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEANHEHUH.
[TonsiTue 06 a30TcoaEpKANIUX COCAUHEHHIX, OMOJIOTHYECKH aKTUBHBIX BEIIecTBaxX (yriieBoJax, )KHUpax,
OeKax ¥ Jip.), BRICOKOMOJICKYJISIPHBIX COCTMHEHUAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaRTuquRne 3aHATUSA

IIpakTnueckoe 3ansaTHe 6 HomeHknaTypa OpraHM4eCKMX COEJUHEHMM OTAEIbHBIX KJIacCOB
(HachIIIEHHbIE, HEHACBHIIICHHbIE W apOMaTHYeCKHE YIJIEBOJOPOJIbI, CIUPTHI, (DEHOJNBI, AIbICTHIBI,
KETOHBI, KapOOHOBBIE KUCIOTH U Jp.) CoCTaBiIeHHE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYIT
OPraHWYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, MCIOJIb3ysd HX Ha3BaHUA II0 CHCTEMATHYECKOW U
TPUBUAIBHON HOMEHKIJIAaType (3TUJIEH, alleTHIIEH, TJIMLEpUH, (peHo, popMalibIern]], yKCycHasl KUCIoTa,
rmnuH). PacueTsl npocreiiieil popMynbl opraHuYecKOil MOJIEKYJIbl, UCXOS U3 3JIEMEHTHOIO COCTaBa

(B %)

Tema 4.2. CBoiicTBa
OpPraHuYeCKUX
COEIMHEHUH

OcHoBHOE€ CoA€cpiKaHue

14

Teoperuyeckoe o0yueHue

OU3NKO-XMMHYECKHE CBOWCTBA OPraHUYECKHX COCIUHEHUN OTACIBHBIX KIAacCOB (0COOEHHOCTH
KJaccu(uKau 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUUECKHH psif U 00mas hopmynna; n30Mepus;
(hr3UYecKre CBOMCTBA; XUMUYECKHUE CBOMCTBA; CTOCOOBI MOTyYEHHUs):

— TpeAeNbHBbIE YIIIEBOJAOPO/bl (aJIkaHbl M IMKJIOaiKaHbl). ['opeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HCTOYHHUKOB TEIlJIa B MPOMBIIIIEHHOCTU U ObITY. CBOICTBA MPUPOIHBIX YIIIEBOJOPOAOB, HAXOKICHHUE B
MIPUPO/I€ U PUMEHEHHUE AJIKAHOB;

— HempeneibHble (aJIKEHbl, aJKWHBI W alKaJWeHbl) M apoMaTHYecKue yrieBoaopoisl. [openue
alleTHJIeHa KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

— KUCJIOPOJCOIEpKaIIie COeTUHEHHS (CIUPTHI U (HEHOJIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, allbJCTUIbI
U KETOHBI, UpbI, yrieBojbl). llpakTHueckoe MpPUMEHEHHE ATUIICHTIUKOJIA, TIUIepuHa, (eHona.
[Ipumenenne dopmanbaeruaa, aneTalbIeruia, yKCYCHOM KHUCIOTh. MpUla Kak COJM  BBICHIMX
KapOOHOBBIX KUCJIOT. Morolue CBOCTBa Mblla

— a30TCoJIeprKaIIUe COeTMHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, O€JIKH ). BEICOKOMONEKYISIpHBIE COSAMHEHUS
(cuHTeTHYeCKHE W OHMOJOTMYeCKH-aKTHBHBIC). MoOHOMEp, TOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3arnus 3TUIIEHa KAK OCHOBHOE HAINPaBJICHUE €ro UCTIOIb30BaHUSL.

['eneTnyeckas CBs3b MEXKY KJIaCCAMH OPTaHUYECKUX COEIMHEHUN

IlpakTHYeckue 3aHATHSA

HpaKTH‘leCKOG 3anaTue 7 CBoicTBa OpraHU4YCCKUX CO€OUHEHHMI OTHEIbHBIX KJIACCOB (TpI/IBI/IaJ'IBHaH u
MCXKAYyHApOaAHasA HOMCHKJIATYpPA, XUMHWYCCKHUC CBOﬁCTBa, CHOCOOBI l'IOJ'Iy‘ICHI/IH)I MMpEACIIbHBIC (aJ'IKaHBI )51
LII/IKJ'IOH.J'IKaHLI), HCIIPCACIILHLIC (aJ'IKeHBI, AJIKWHbI H a.]'IKaI[I/IeHLI) U apoMaTH4YCCKUC YIJICBOAOPOJbI,

OK 02
OK 03
OK 06
IK 2.3
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cnupThl U (peHoIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, AIBJCTUAB U KETOHBI, aMUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs. 3a/JaHus Ha COCTaBJIEHUE YpPaBHEHUI XMMMUYECKHUX DPEaKLUil ¢
y4acCTHUEM OPraHUYECKUX BEIECTB HA OCHOBAHMM UX COCTAaBa U CTPOEHUS

IIpakTnueckoe 3anaTue 8 CocraBiieHHE CXEM peakUMil (B TOM YHCIIE MO MPEAJOKEHHBIM LEN0YKaM
MIPEBPALLEHUI), XapaKTEPU3YIOIINX XUMHUYECKHE CBOICTBA OpPraHMYECKUX COEIUHEHUH OTIEJIbHBIX
KJIaCCOB, CIOCOOBI WX TOJYYEHHs M Ha3BaHUE OPraHMYECKHX COCAMHEHHWH 10 TPHUBHAJIBHON WIIH
MEKIYHAPOJHOM CHCTEMAaTU4YECKOM HOMEHKIIATYPE.

PemreHne MpakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKUX
COCIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopHas pa6ora

JlabopaTopnas 3ansatue Ne 3“[IpeBpaiiieHust OpraHn4ecKuX BEUIECTB IPY HarpeBaHUU'".
[Tony4yenue 3TuneHa U U3ydEHUE €ro CBOMCTB. MOIENMPOBAHNE MOJIEKY] U XMMUYECKUX MPEBPALCHUN
Ha NpUMepe dTaHa, ITUIICHA, alleTUIEHA U Jp.

Tema 4.3.
Nnentuduxarnus
OpraHUYECKUX
BEIIECTB, X
3HAYECHHUE U
MIPUMEHEHHE B
OBITOBOM U
MIPOM3BOICTBEHHOM
JIEeITEILHOCTH
yeJioBeKa

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

buooprannueckue coenuHeHus. [IpuMeHeHMe W OHWoOJIOTHYECKas pOJb YriaeBogoB. OKuCIEHUE
yIJIEBOJOB — HCTOYHHK OHEPIUM JKUBBIX OpraHu3MoB. OOnacTé TpPUMEHEHHS aMHUHOKHCIIOT.
[IpeBpamenuss OenkoB THIM B OpraHu3Mme. buonormueckwe ¢(yHKkuuu OenkoB. buonorndeckne
dbyHKIIMM XUPOB. POJIb OpraHnuecKoi XMMUHU B PEIICHUH MPOOJIeM MUIIEBOH O€30TTaCHOCTH

Ponp opranmyeckodt XMUMHH B pemIEHUH MPOOIEeM DHEPreTHYeCKON Oe30MacHOCTH, B Pa3BUTHH
MEUINHBI, CO3JaHUH HOBBIX MAaTE€pPHaIOB, HOBbIX HCTOYHUKOB SHEPrUuM (alIbTepHATUBHBIC HCTOUHUKH
sHepruu). OnacHOCTh BO3/IEHCTBUS HA KUBbIE OPraHU3Mbl OPraHHUUECKUX BEIIECTB OTAEIbHBIX KIacCOB
(YriieBoJopo/ibl, CIUPTHI, (PEHONbI, XJIOPOPraHUYECKHE MPOU3BOAHbBIC, AIBACTUIBI U Ap.), CMBICI
ToKa3aress NpeesbHO TOMYCTUMOI KOHIIEHTpAIUU

JlaGopaTopHble 3aHATHS

JladopaTopHasn 3ausitue Ned “UnenTudukaius opraHiueCKuX COSTMHEHUI OTICIbHBIX KJIACCOB™
Nnentndukanus opraHnYecKUX COCTUHEHUH OTIIEIbHBIX KJIACCOB (HAa MPUMEpPE albJCTHIOB, KpaxMala,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX peakiui. Jlenatypauus Oenka Tmpu HarpeBaHuu. [[BeTHble peakIuu OENKOB.
BoO3HUKHOBEHME AHAIUTUYECKOTO CHUTHajlda C TOYKHM 3PEHUS XUMHYECKHX IMPOIECCOB MPU MPOTEKAaHUU
KaueCTBEHHOU PEaKIiy, MO3BOJISIONICH UASHTH(PHUIIMPOBATH MPEVI0KEHHBIE OPraHUYECKIE BEIeCTBA

OK 02
OK 06
OK 07

CamocrosiTesibHast padora

10

16




- CAaMOCTOSITEIBHOE U3y4eHHE 00yJaloNIMMHUCS y4eOHOrO MaTepuaa o KOHCIEKTaM 3aHSATHH,
- paboTra ¢ OCHOBHOH W JOMNOJHHUTEIBHON JUTEpaTypod Ui MOATOTOBKH K MPAKTHYECKHUM H
71a00PATOPHBIM 3aHSATHSIM

Kuneruueckue u TEPMOAUHAMUYECCKHUEC 3AKOHOMEPHOCTHA IIPOTCKAHUA XUMHYECCKHX

Paszaea 5. .

peakumii
Tema 5.1 Cxkopocts | OcHOBHOE coep:KaHue OK 02
XHMqufKHX Teopernueckoe odyuenue OK 03
peaxuii.

CKOpoCTh peaklMM, €€ 3aBUCUMOCTb OT pPa3jIMuYHBbIX (PAKTOPOB: MPHUPOJABI PEATMPYIOIIMX BEIIECTB,
Xunraeckoe KOHLIEHTPALIMK pPEarupyroliux BelIeCTB, TEMIepaTypbl M IUJIOMAAM PEaKIMOHHON IOBEPXHOCTH.
paBHOBECHC TenoBbie 3¢ (eKThl XUMUYECKUX peakuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIUH.

O6patumocth peakuuil. XUMHYECKOE€ pPaBHOBECHE U €ro CMELIEHHE IMOJ JIEHCTBHUEM pa3INYHBIX

(hakTOpOB (KOHIIEHTpAIUsI PEareHTOB WM MPOIYKTOB PEAKINH, JaBJIE€HUE, TEMIIepaTypa) JUlsl CO3IaHus

ONTUMAJIBHBIX YCIIOBUN MPOTEKaHUsl XuMHUYecKux npoueccoB. [puniun Jle HlaTtenbe

IIpakTuyeckue 3aHATHS

I[IpakTnueckoe 3ansaTHe 9 PemieHue NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUIl Ha aHaIu3 (PAKTOPOB,

BIUSIOIIMX HAa M3MEHEHHE CKOPOCTH XHUMHYECKOW peakuu, B T.4. C TMO3UIMHA HKOJIOTHUYECKH

1enecoo0pa3zHoro MoBeACHUS B ObITY U TPYIOBOM JNESITENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS

U OKPYXaIOIIEH TPUPOIHOUN CPEIbI.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha TpuMeHeHue npuHiuna Jle-lllarense mda

HaxX0XJCHUS HaIpaBJICHUs CMEIICHHUS pPaBHOBECHUS XMMHMUYECKOW peakluMu W aHaiu3 (PaKTopos,

BIIUSIIOIUX HA CMEIIEHNE XUMUYECKOT0 paBHOBECHS

CamocrosiTesqibHast padora

- CAMOCTOSATEIBbHOE U3yueHUe 00yJarouuMucs yaeOHOTo MaTepuraa o KOHCIEKTaM 3aHsTHIA,

- paboTa ¢ OCHOBHOM M JIOTOJHUTEIBHOM JTUTEPaTYpOil Uil MOATOTOBKH K MPAKTUYECKUM 3aHSATHIM
Pasnea 6. PacTBOpBI
Tema 6.1. OcHoOBHOE co/lep:KaHue OK 02
Ionstre o TeopeTnyeckoe ofydenue OK 07
pactBopax PacTBopenre Kak (M3MKO-XMMHUUYECKHH mporecc. PactBopbl. CrocoObl MPUTOTOBIEHHS PacTBOPOB. 11K2.3

PaCTBOpI/IMOCTB. MaccoBass  moisd pacTBOPCHHOI'0  BCIICCTBA. CMBICTT  TTOKa3aTels MMpeaACiIbHO
,HOHYCTHMOﬁ KOHICHTpAUN U €0 UCIIOJIB30BaHUC B OLICHKEC 9KOJIOTMYECKOM 0€30MacHOCTH.

HpaBHna OKOJOTHYCCKHU uenecoo6pa3H0r0 MNOBCACHUA B 6LITy n pr,[[OBOﬁ JACATCIIBHOCTH B ICIIAX
COXPAaHCHUS CBOCTO 30POBBI U 01<py>1<a101ue171 HpHpOI[HOfI CpCAbl; OIMNACHOCTH BO3JICHCTBHUS Ha JKUBBIE
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OpraHU3Mbl OIIPEIEICHHBIX BEIIECTB.
Pemienne mpakTUKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJlaHUl Ha PACTBOPHI, UCIIOJIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM JEATENBHOCTH YEI0BEKa

Tema 6.2. OCHOBHOE coiepKaHue OK 02
Hccnenobanue JlaGopaTopHble 3aHATHS OK 06
CBOMCTB PacTBOPOB | jiagoparopuas 3ansitue Ne 5 «[IpUroToBIIeHHE PACTBOPOBY. I11K2.3

[IpuroToBiieHue pacTBOPOB 3aJaHHON (MAacCcOBOM, %) KOHLIEHTpaMU (C MPAKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCAMH) U OTIPEJIENIEHNE CPE/IbI BOJHBIX PACTBOPOB.

Pemrenune 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB

CamocrosiTebHast paboTa

- CaMOCTOSITEIIPHOE H3YUeHHE 00yJatoNMMHCs yIeOHOTO MaTepralia 1o KOHCIIEKTaM 3aHsATHH,

- paboTa C OCHOBHOM M JIONOJHUTEIbHOM JUTEPaTypOH Uil TOATOTOBKH K JIAOOPATOPHBIM 3aHSATUSIM
IIpodeccoHATbHO-OPHEHTHPOBAHHOE COJePKAHUE (CONEePKaHUe MPUKJIATHOI0 MOIYJIA)
Paznen 7. XHMHUsI B ObITY H IPOU3BOJICTBEHHOI JIESITeIbHOCTH YeJI0BEKA OK 02
Xumust B OBITY U OcHOBHOE coep:KaHue OK 03
TIPOU3BOACTBCHHOM Teopernyeckoe o0yueHue OK 06
NEATEbHOCTH = v > OK 07

Hogelimne 1oCTmKeHNsI XUMUYIECKOM HAyKH M XUMHUYECKOI TexHosoruu. Pois xumun B oOecrieueHnn
YCJI0BCKa IIK 2.3

9KOJIOTUYECKOM, SHEPTETHUECKOM M TTUIIIEBOM O€30MaCHOCTH, Pa3BUTUH MeAWIMHBL. [IpaBuia movcka u
aHaJlM3a XUMHUYEeCKOW uWHGOpMaluu U3 PA3IUYHBIX MCTOYHHUKOB (Hay4yHass M ydyeOHO-HaydHas
JUTepaTypa, CpeJICTBa MacCOBOM MH(pOpMarmu, ceth HTepHET)

IIpakTHYeckue 3aHATHS

IIpakTuyeckoe 3anaTrue 10 Ilonck W aHanu3 KEHWCOB O NPUMEHEHUUM XHUMHUYECKUX BEIIECTB U
TEXHOJIOTMH ¢ ydeToM Oyaymieli mnpodeccHoHaIbHON JAEATEIbHOCTH TI0 TeMaM: BaKHEHIWe
CTPOMTEIIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepHUaJIbl, KPACKH, CTEKIIO, KEpaMHUKa, MaTepHaIb JIJIS
JNICKTPOHUKH, HAHOMATEPHaJIbl, TEKCTUJIbHBIC BOJIOKHA, HWCTOYHHMKH OHEPrUH, OpraHUYEeCKHue U
MUHEpallbHbIe yI00peHus, JIEKapCTBEHHbBIE BEIIECTBA, OBITOBAS XUMUSL.

IIpakTnueckoe 3ansarue 11 3amwura: [IpencraBienue pe3yabTaToB pelIeHUs KeHCOB B GpopmMe MUHH-
JOKJIa/1a ¢ Mpe3eHTaIuei

CamocrosiTesbHast padora
- CaMOCTOSITEIbHOE U3yueHHE 00yUJaroMMHCs y4eOHOro MaTepualia o KOHCIEKTaM 3aHATUH,
- paboTa C OCHOBHOM U JIOTIOJTHUTEJILHOW JINTEPATYPOH /sl MOATOTOBKH K MPAKTHUYECKUM 3aHITUSIM

IMpome:xxyTouHas aTTecTaus Mo AUcHUIINHE (TU(epeHITUPOBAHHBIN 3a4eT)
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Bcero

105

19




3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CUMILIHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzauus pabouell mporpamMmbl y4eOHON IUCHUIUIMHBI TpeOyeT Hanuyus
y4e0OHOro KabMHeTa eCTECTBEHHOHAYYHbIX JUCLMIUINH.
O6opynoBaHue yuyeOHOTO KaOUHETa!

- pabodee MecTo ImpenojaBarensi, OOOPYJAOBAHHOE KOMIIBIOTEPOM,
YUYEHUYECKHUE CTOJIbl, CTYJbs, IIKa(bl, CTEJUIaXX VYIJIOBOW, KjaccHas JoOcKa -
MapKepHasi.

Texnuueckue cpeAcTBa OOy4YEHHUs: KOMIBIOTEP, TMAKeT MPUKIATHBIX
OporpaMM:  TEKCTOBBIX, TaOJMYHBIX, TrpadUYECKUX U  MPE3eHTALUOHHBIX,
NOJIKJIFOUEHHE K CeTH (puiinana, moAKItoYeHue Kk cetu HTepHeT, B TOM uucie yepe3
wi-fi, akycTHYeCcKre KOJOHKH.

3.2. MudopmanmonHoe odecneyeHne peajan3aluu MporpaMmsl

Jns  peanmzanu  mporpaMmbl  OMOIMOTeYHBIH  GOHA  oOpazoBaTEIbLHOMN
OpraHu3aIii YKOMIUIEKTOBAH TMEYaTHBIMU W/WJIU DJIEKTPOHHBIE 00pa3oBaTelbHBIC U
WH(OOPMAIIMOHHBIC  PECYpChl,  PEKOMEHJOBAaHHbIE IS  WCIOJb30BaHUS B
o0pa3oBaTeIbLHOM MPOIIECCE.

3.2.1. OcHOBHBIE MeYATHHIE U3TAHUA
1. Epoxun, FO. M. Xumus qis npodeccuit u crenuaibHOCTEH TEXHUYECKOTO M
€CTEeCTBEHHO-HAYYHOro mpoduiield : ydeOHUK AJid CTyA. YUpEeXIeHUW cpen. mpod.
oopazoBanusa / 0. M. Epoxun, WM. b. KomaneBa. - 8-¢ wu3m., crep. - M. :
Wznarensckuii nentp "Axamemus”, 2021. - 496 c. - ISBN 978-5-4468-7897-0. —
TeKcT : HemoCpeACTBEHHBIN.

3.2.2. OCHOBHBIE IJIEKTPOHHbIE U3TAHUS

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

aMeKTpoHHBIN //  OOpazoBatenbHass 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 mocooue / I'. JI. ABaeeBa. — Mocksa : YMI]
KAT, 2022. — 184 c¢. — Tekct : anmekrporasri // YMIL XKXIT : snexkrponHas
oubmmorexka. — URL : http://umczdt.ru/books/1303/261970/. — Pexwum moctyna :
JUUT 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 02 |CtpoeHue aToOMOB 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 02

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

XapaKTepru3oBaTh
XUMHWYECKUE DJIEMEHTHI
B COOTBETCTBUH C UX
ITOJIOKEHHUEM B
MEPUOINYECKON
CHUCTEME XMMHUUYECKHX
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 XMMHUYECKHUX
sanemenTtoB 1. 1.
MenpaeneeBay.

2. IlpakTuueckue
3aJaHus 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
MIEPUOANYECKON
CHUCTEME XUMHUYECKUX
2JIECMEHTOB

J.1. MenneneeBa»

Paznen 2.
XuMHn4ecKue peakmun

Xapakrepus3oBatb
THIbI XUMHYECKUX
peakuum

KonTpoabHas
pabora
«CTpoeHne
BelllecTBa
XUMHYECKHUe
peaKkuum»

2.1

OK 02
I1K2.3

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

OKO02
OKO06
I1K2.3

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 02 |Knaccuduxkanus, Knaccudunuponathb 1. Tect
OK03 |HOMEHKJIaTypa u HEOpraHUYeCKue «Homenknarypa u
[IK2.3 |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 02
OKO07
I1K2.3

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 02
OKO03
OK 06

Nnentudukamms
HEOPTaHUYECKUX
BEII[ECTB

HccaenoBath
Ka4eCTBEHHBIE PEAKIIUN
HEOPraHUYECKUX
BEIICCTB

1. ITpakTuko-
OPUEHTHUPOBAHHBIE
3aJaHus 1O
COCTaBJICHUIO
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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 02
[1K2.3

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 02 |CgoiicTBa VYcraHaBiuBaTh 1. 3amanus Ha
OK 03 |opranuyeckux 3aBUCUMOCTh (PU3HKO- |COCTaBJICHHE
OK06 COEINHEHUN XUMHUYECKUX CBOUCTB YpaBHECHUU
K2 3 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
HarpeBaHuu"
4.3 | OK 02 (Mnentudukanus HccnenoBath 1.IlpakTuko-
OK 06 |opraHu4ecKkux BEIIECTB, |KaueCTBEHHBIC PEAKIIUU |OPUCHTUPOBAHHBIE
OK 07 |4x 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 02 |CxopocTh XUMHUYECKHX |XapaKTepru30BaTh [IpakTuko-
OK 03 |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 02 |TTonsaTue o pacTBopax

OK 07
I1K2.3

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 02 |UccnenoBanue CBOMCTB

OKO06
I1K2.3

pacTBOpPOB

HccnenoBath pusnko-
XUMHYECKHUE CBOMCTBA
HWCTUHHBIX PaCTBOPOB

JlabopatopHas
paboTta
“IIpuroroBineHue
pacTBOpOB”

IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COAEPKAHME (COAEePKAHUE

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
AeATEJIbHOCTH AeATEJIbHOCTH neATeJIbHOCTH)
yeJioBeKa YeJIOBeKa ¢ NMO3ULUi
IKOJIOTMYECKOU
0e3omacHoOCTH
OK 02 |Xumus B ObITY U OueHnBaTh Keiic (¢ yueTom
OK 03 |IpOM3BOJACTBEHHOU MOCJICICTBUSL OBITOBOM |Oymymen
OKO06 |A€ATEIBHOCTH Y€I0BEKA M TIPOU3BOJCTBEHHON  |IPOhECCHOHAIBHOM
OK 07 JESITCILHOCTH YeJIOBEKA |ICSITEILHOCTH )
C MO3UIUN Bo3MoxHBIE TEMBI
I1K2.3 . N
AKOJIOTUYECKOM KEHCOB:
0e30ImacHOCTH 1. IToremenne

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
pPaCTUTEIBHBIX
npenapaToB
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