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1. TACIIOPT TPOTPAMMBI YUEBHOM JJUCIUATIIAHBI Xumus
2.
2.1. OOgacTh NPpUMEHEHHUS MPOTrPAMMBI

Pabouas mporpamma y4eOHOM JUCIMILTAHBI SBISETCS YaCThIO MPOTPaMMBI
IOATOTOBKH CIIELUATUCTOB cpenHero 3BeHa B coorsercTBun ¢ PI'OC CIIO mo
cneuranbHOocTH  08.02.01. CTpOoMTEJBCTBO M IKCIUVIYyAaTALUS 3JaHUM M
COOpy:KeHMH, Bxonsuel B coctaB ykpynHeHHoUW rpymnmbsl 08.00.00 Texnuka u
TEXHOJIOTHH CTPOUTEIbCTBA.

Pabouas mporpamma pazpaborana B coorBerctBuM ¢ ®PI'OC COO Ha
ocHoBanuu @®I'OC CIIO mno cneuunansHoctu 08.02.01. CrpourteabcTBO M
IKCIIyaTAlMsA 3JAHUH M COOPY’KEHHHl M C y4E€TOM IPUMEPHOM IPOrpaMMbl
o011e06pa3oBaTeIbHON AUCIUIITINHBI XUMHS.

2.2. MecTO JTUCHUMILUIMHBI B CTPYKTYpe NPo(eccHOHATBLHOI MPOrpaMMbl
Clio
VYyebHas nucuumuiiHa «XUMHA» BXOJUT B 0011€00pa30BaTEIbHBINA UK
y4eOHOTO IJ1aHa.

2.3. Heau u niiaHupyembie pe3yJbTaThl 0CBOCHUS AMCUHUILIMHBI

Conepkanue mporpaMMbl Yu4eOHOW NUCIUIUIMHBI « XMMUSD» HaIMpaBJICHO
Ha JOCTHXXEHUE pe3yJIbTaTOB €€ H3YUeHHUs] B COOTBETCTBUU C TpeOOBaHUSIMU
dI'OC COO c yuerom npocdeccuonanbHoit HampasieHHoctd PI'OC CIIO mo
cnenaibHocT  08.02.01. CTpouTeabCTBO MW JKCIUIyaTallUs 3AaHUNA U
COOPYKEHMH.



Oco0oe 3HaueHue aucuUUIIMHA uMeeT npu (opmupoBanuu U pazButun obmmx (OK) u mpodeccumonanbubix (1K)
KOMIIETEHIINN

Oo6mmue (OK) n IInanupyeMble pe3yJbTaThl 00yUeHHs

l;ﬁggtg;‘;’::z;z;: Oo0mme JAucuuninHapHblie (MpeaMeTHbIE)
OK 01. B yacTi TPY10BOro BOCHIUTAHUS: - BJAQJETh CHUCTEMOM XUMHUYECKMX 3HAaHHUH, KOTOpas
BriOupats  cmocoObl | - TOTOBHOCTH K TPYZly, OCO3HAHHE  IIEHHOCTHU | BKJIFOYAET: OCHOBOMOJIATAIONIME TOHATHS (XUMHUYECKHUI
pelieHus 3aja4 | MacTepcTBa, TPY10I00He; 9JIEMEHT, aTOM, JJIEKTPOHHas 00O0JloYKa aToma, s-, p-, d-
npodeccroHanibHON - TOTOBHOCTb K aKTUBHOM JESTEJIbHOCTH | 3JIEKTPOHHBIE ~ OpOMTaJIM  aTOMOB, HWOH, MOJIEKYyJa,
JESATEIIBHOCTH TEXHOJIOTMYECKOM M COLMAJBbHOM  HANpaBIEHHOCTH, | BAJICHTHOCTb, IIEKTPOOTPHULIATEIBHOCTD, CTEIIECHb
MIPUMEHHUTEIHHO K | CIOCOOHOCTh HHUIIUUPOBATH, INIAHUPOBATH U OKHUCJICHHS, XUMHUYEcKasi CBs3b, MOJb, MOJIIpHAas Mmacca,
pa3IUYHbIM CaMOCTOSITENIBHO BBIIIOJIHATB TaKyl0 A€ATEIbHOCTD; MOJISIPHBI 00BEM, YIJIEPOAHBIM CKeleT, (pyHKIMOHAIbHAs
KOHTEKCTaM. - UHTepeC K pa3nuyHbIM cdepam mpodeccroHalbHON | rpymma, paaukai, U30Mepusi, U30Mepbl, TOMOJIOTHYECKH
NESATENBHOCTH, pan, TOMOJIOTH,  YIJIEBOAOPOJBI, KHCIIOpOA- |
OBnajenue YHHBEPCAJbHBIMU Y4eOHBIMHU a30TCOJEpIKAINE COEAUHEHUs, OUMOJIOTUYECKH AKTHBHBIE
MO3HABATEJILHBIMHU el CTBUAMM: BeriecTBa (YIJIeBOBI, JKUPBI, OEIKH), MOHOMED, MOJIIUMED,
a) 0a3oBble JIOTHYECKUE AeHCTBHS: CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COEAVMHEHUS,
- CaMOCTOSITENIbHO (OPMYJIMPOBAaTh W aKTyaJM3UPOBATh | KpUCTAJUIMYECKAsl peIeTKa, THUIbl XMMHUYECKHX peaKIui
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE; | (OKUCIUTENbHO- BOCCTaHOBUTEJbHBIE, 9K30-U
- YCTaHaBIMBATh CYLIECTBEHHBIH TMPU3HAK WU OCHOBAHHS | DHIOTEPMUYECKUE, PEAKIIMH HOHHOTO OOMEHa), pacTBOp,
IS CpaBHEHHS, KJIacCu(UKAIUN U 000OIICHUS; | DIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJINTUUECKAS
- OINpeaensaTh eI JEATENbHOCTH, 3a/1aBaTh IMapaMeTpbl U | IUCCOIMALMS, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTbH
KPUTEPUU UX JOCTUKECHHUS; XUMHUUYECKON peakui, XUMUYECKOE PAaBHOBECHE), TEOPUU U
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B 3aKOHBI (TEOpHS XUMHYECKOTO CTPOCHHSI OPTaHMUYECKUX
paccMaTpUBaeMbIX SIBJICHUSX; BeuiectB A.M. bBytnepoBa, Teopus 3IEKTPOIUTHUYECKOM
- BHOCUTh KOPPEKTHBBl B JI€ATENbHOCTh, OIICHUBATh | AUCCOIMAINH, Tepuoandeckuii 3akoH (.M. Menneneena,
COOTBETCTBUE  pE3yJbTaTOB LEJISAX, OLIEHUBATh PUCKH | 3aKOH COXpPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
MOCTEACTBUM NESTEIbHOCTH; CUMBOJIMYECKUH S3bIK XUMHH, (DaKTOIOTHUECKHUE CBEICHUS
- pa3BUBaTh KpEaTHMBHOE MBbIIUICEHHE TMPU  PEUICHUM | O CBOWCTBAaX, COCTaBe, TOJY4YeHHMH U 0e30IacHOM




YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIeA0BATENbCKUE eiiCTBHS:

- BJAACTh HAaBBIKAMH  Y4eOHO-HMCCIEIOBATEIBCKON U
MIPOEKTHOM JIeATeIbHOCTH, HABBIKAMHU Pa3pelieHus Ipooiem;
- BBISIBJISITD MPUYUHHO-CIIJICTBEHHBIE CBSI3H u
aKTyaJU3UpOBaTh 3a7ady, BbIIBUTAaTh THIIOTE3Y €€ PEIICHHUS,
HaxOJWTh  apryMEHTBl  JUIA  JIOKa3aTelIbcTBa  CBOMX
YTBEPKICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

- aHaJU3MpOBATh TOJYYCHHBIE B XOJIC€ PCIICHUS 3aJadu
pe3yibTaThl, KPUTHYECKHM OLEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMEeTh TMEpPEeHOCUTh 3HAaHUA B TIO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEAEATETbHOCTH;

- YMETh MHTErpUpOBaTh 3HAHUSA U3 Pa3HbIX MPEAMETHBIX
o0OJjacrei;

- BBIIBUraTh HOBBIE HWJIE€U, MNpeaIaraTb OPUTHHAIbHBIE
MOJXOBI U PEIICHHUS;

- CIOCOOHOCTh WX WCIIONIb30BaHUS B II03HABATEIBHOM U
COLIMAJIBHON ITPAKTHKE.

HCIIOJIBb30BaHNH BayKHEHUIITHX HCOPTaHUYCCKUX n
OpraHN4Y€CKUX  BCIICCTB B 6I>ITy u HpaKTHqCCKOﬁ
JCATCIIbHOCTH YCJIOBCKA,

- YMCTh BBIABJIATH XaPAKTCPHBIC IMMPU3HAKU U B3aUMOCBSA3b
HN3YUYCHHBIX HOH?ITI/II\/'I, IMPUMCHATH COOTBCTCTBYIOIIIHE
IIOHATHUA npu OIIMCaHHUH CTPOCHUMA n CBOICTB
HCOPTaHUYCCKUX W  OPraHUYCCKHUX BCHICCTB W  HUX

[IPEBPALLCHU;
- BBIBJLSITH  B3aMMOCBSI3b  XMMHYECKMX 3HAHUM C
MOHATUSAMHU u NIPEACTaBICHUAMHU ApYrux

€CTEeCTBCHHOHAYYHBIX TIPEIMETOB;

- yMETh HCHOJIb30BaTh HANMEHOBAHUS XMMHYECKUX
COEIMHEHUN MEXIYHApOJHOIO COK3a TEOPETHYECKOU U
MPUKIATHON XUMHUU U TPUBHAJIbHBIE HA3BaHUS BaXKHEHIIINX
BEIIECTB  (ITWJICH,  aleTWeH, TIWIEpuH,  (EeHOII,
dbopManbaerui, YKCycHasi KHCIIOTa, TJIHMIMH, YTapHBIA Tas,
VIJIGKUCHIBIA Ta3, aMMHUaK, ramieHas HW3BeCTb, HeralieHas
W3BECTh, NMUTHhEBASI COJIA M JPYTUX), COCTABISATH (POPMYIIBI
HEOPTraHWYECKHX W OPraHWYECKUX BEIIECTB, ypaBHEHUS
XHUMHYECKHX peaKuuid, OOBACHATH 1504 CMBICIT,
MOATBEPXKJATh  XapaKTEpHbIE  XUMHUYECKHE  CBOMCTBa
BEIIECTB  COOTBETCTBYIOIIMMHU  JKCIEPUMEHTAMH U
3aIACSIMU YPAaBHEHUN XUMUYECKUX PEaKIIUiL;

- yYMEThb YCTaHaBIMBATh MPUHAJICIKHOCTh H3YyUYECHHBIX
HEOPTraHUYECKHUX i OpraHUYECKUX BEIICCTB K
ONpeleNIeHHblE  KjaccaM W TpylmaM  COeAUMHEHUH,
XapakTepU30BaTb HX COCTAB M BaXHEHIIME CBOMCTBA;
OTpeAenaTh BUABl XUMUYECKUX CBsA3eH (KOBaJeHTHas,
HOHHas, MeTaIn4decKas, BOJIOPOIHAS), THIIBI
KPHUCTAJUTMYECKUX PENICTOK BEIIECTB; KIACCHU(PHUIIUPOBATH




XUMHYECKHE PEAKIINH;
- copMupoBaTh  HPEACTABICHUA: O  XMMHUYECKOH
COCTABJIAIONIEH €CTEeCTBEHHOHAYYHON KapTHHBI MHpPA, POJIA
XUMUHU B TIO3HAHUS SIBICHUH MPHUPOJBL, B (HOPMUPOBAHUU
MBIIUICHUS] U KYJIBTYPBl JINYHOCTH, €€ (YyHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOAMMOM Ul peleHHus MPaKTHYECKUX
3aJjad W OKOJOTHYECKM OOOCHOBAaHHOTO OTHOUICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CPELE;

- YMETh MPOBOJUTH PACUETHI IO XUMHUYECKHM (OopMyJIaM U
YpaBHEHHUSIM XHMHUYECKHUX PEAKLUUH € HCIOIb30BaHUEM
(GU3NYECKUX BEIMYWH, XapaKTepU3YIOMIUX BEHIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00bemMa (HOpMallbHBIE
YCIIOBHSI) Ta30B, KOJHWYECTBA BEIIECTBA; WCIOJIH30BAThH
CHCTEMHbIE XUMHUYECKUE 3HAHUS JJIsl IPUHATUS PEILICHUH B
KOHKPETHBIX  JKM3HCHHBIX CHTYyallUsiX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
CpeacTBa MIOKCKa,
aHaJIM3a u
WHTEPIIPETAIHS
nHpopmarun u
nH(pOPMAIMOHHbIE
TEXHOJIOTHH JUTSE
BBITIOMTHEHUS  3a7a4
npodecCHOHANTBHON
NeSTeIbHOCTH

B obnactu LEHHOCTHU HAy4YHOTO TTO3HAHMUS:
c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAyKH "

OOIIECTBEHHONW TMPAaKTHKH, OCHOBAHHOTO Ha Jiasnore

KYJBTYP, CIIOCOOCTBYIOILIETO OCO3HAHHE
MOJIMKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHMUE S3BIKOBOM M UHUTATEIBCKOW KYJBTYpbI
KaK Cpe/iCTBa B3aUMOJEUCTBHUS MEXY JIIOAbBMHU U MO3HAHUS
MHDpa;

- OCO3HAaHUE IIEHHOCTU HAYYHOW NEeATEIBHOCTH, TOTOBHOCTb

CBOCIo M€CTa B

OCYUIECTBIIATH MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
NeATEeTbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE;
OBJiageHue YHHUBEPCAJIbHBIMHU Y4eOHbIMU

NO3HABATEJbLHBIMHU A€ CTBUSIMM:

- yMeTh IUIAHUPOBaTh ¥  BBHINOJHATh XWMHUYECKHUI
OKCIIEPUMEHT (MIPEBpAIICHHs] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHWH, MOJTyYEHNEe ITHJICHA U U3yUYEHUE €r0 CBOMCTB,
KaueCTBEHHBbIC  PEAaKIMH Ha  albJerHJbl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypalus O€TKOB MPU HarpeBaHUH,
[[BETHBIC PEAKIMH OENKOB; MPOBOAUTH PEAKIIMH HOHHOTO

oOMEHa, OmpenensiTh Cpeay  BOJHBIX  PacTBOPOB,
KayeCTBEHHBIC PEAaKLIUU Ha Cyib(ar-, KapOOHAT- U XJIIOPU-
AQHWOHBI, Ha KaTHOH aMMOHUS; pemniath

AKCIIEpUMEHTANIbHBIE 33/layu 1o TemaMm "Mertaisl" u
"Hemetamnsl") B COOTBETCTBHMH C TpaBUJIAMU TEXHUKH
Oe3omacHOCTH TpU  OOpalieHHWH C BEHIeCTBAMH U
nabopatopHble 000pyA0BaHUEM; MTPEICTABIATH PE3YIbTATHI
XUMHYECKOT0 IKCIIEPHMEHTa B (hOpMe 3amucH ypaBHEHUU




B) pa6ora ¢ ungopmanmueii:

- BJIaACTH HaBbIKaMH MOJIYyUYCHU A HH(bOpMaL[I/IPI us3
HCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOATCIIBHO
OCYHICCTBJIATD ITOUCK, aHaJIn3, CUCTEMATU3alHIo u

HHTEpIpeTauss WHGOpPMAIUU PA3IUYHBIX BUIAOB H (PopM
MIpeICTaBICHHUS;

- CcOo37MaBaTh TEKCThl B pa3IMUHBIX ¢dopmaTax C ydeToM
Ha3HaueHUs MHpOpMAIMKM U IIeNIeBON ayIUTOPHH, BhIOMpas
ONTUMATBHYIO (POpMY TIPEACTABICHUS U BU3YaTU3alINH,

- OLIEHUBATh IOCTOBEPHOCTD, JIETUTUMHOCTh HHPOPMAIIUH, €€
COOTBETCTBHE  IPABOBBIM H MOPAITBHO-3TUYECKUM
HOpMaM;

- UCTIONIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJIOTUH B pelieHun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3AlMOHHBIX  3a/ad C coOTIoICHUEM
TpeOOBaHMIT )PTOHOMUKH, TEXHUKHU O€30TIaCHOCTH,

TUTHEHBI, pecypcocOepexeHus, MPaBOBBIX u
STUYECKUX HOPM, HOPM HMH(OPMAITMOHHON
0€30IaCHOCTH;

- BJIAQeThb  HaBBIKAMHU  pACMO3HABAHMS M  3aLIUTHI
uHbopMalnu, MHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH;

COOTBETCTBYIOIIUX PEaKuidi U POPMYyIHPOBATH BHIBOABI Ha
OCHOBE 3THX PE3YJIbTATOB;

- YMEThb AaHAIM3UPOBATh XHUMHYECKYI0 HH(POpPMAIHIO,
MOJTy4aeMyl0 U3 Pa3HbIX MCTOYHHUKOB (CPEACTB MacCOBOI
uHpopManuy, cetb UHTEpHET U 1pyrue);

- BIAJETh OCHOBHBIMHM METOJAaMH HAYYHOIO IO3HAHMS
BEIIECTB W  XHUMHYECKUX  SIBICHUU  (HaOJIIOJeHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJCIMPOBAHNUE);

- YMETh TPOBOJUTH PACUETHI 10 XUMHYECKUM (opMyJiaM U
YpPaBHEHUSAM XUMUYECKHX PEAKUUNA C MCHOJb30BaHUEM
(U3UYECKUX BEJIMYHMH, XapaKTePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaIbHbBIE
YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; WCIIOIH30BAThH
CHUCTEMHbIE XUMUUYECKHUE 3HAHUS IJIs NPUHITHUS pEeLlICHUN B
KOHKPETHBIX  JKM3HCHHBIX CHUTYyalHMsIX, CBS3aHHBIX C
BEILIECTBAMM U X IPUMEHEHUEM

OK 04.
O dexTuBHO

B3aUMOIEHCTBOBATh U

pabortath
KOJUICKTHBE
KOMaH/Ie

B
n

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEIEIIEHUIO;

-OBJIaJICHHE HABbIKaMU Y4eOHO-HMCCIIE0BATEIbCKOM,
MPOEKTHON U COLMAJILHOW IEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU
AefiCTBUAMU:

I') COBMECTHAS 1eATEIbHOCTh:

- IOHUMATh M KCHOJIb30BATh IPEUMYIIECTBA

- yMeTh IUIAaHHPOBAaTh M  BBINOJHATH XHMHYECKHH
HKCHEPUMEHT (TIPEBPALICHUS OPTaHWYECKHX BEIIECTB NpHU
HarpeBaHMH, MMOJy4YCHUE STHIICHA U U3yUCHUE €ro

CBOWCTB, KaUeCTBCHHbIC PEAKIMM Ha alibJAETHJIbl, KpaxMmall,
YKCYCHYIO KHCJIOTY; A€HaTypaius OeJIKOB pU HarpeBaHUH,
[[BETHbIC PEAKLUUU OCJIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, oOmpenensiTb Cpeay  BOJHBIX  PacTBOPOB,
KayeCTBEHHbIC PEaKLIUU Ha Cyib(ar-, KapOOHAT- U XJIOPHU-




KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATH Leau COBMECTHOH JIEATEIBHOCTH,
OpraHW30BbIBATH W KOOPJAMHUPOBATh JIEUCTBUS IO €€
JOCTHIKCHMUS: COCTABJIATHIIJIAH JI€UCTBUH, paCIpEAcATh

pOJI C y4€TOM MHEHHH yYaCTHHKOB OOCYKIATh PE3yJIbTaThI
COBMECTHOH paboThI;

- KOOPJMHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBUAX
peabHOT0, BUPTYabHOTO U KOMOMHHPOBAHHOTO
B3aUMOICHCTBUS;

- OCYLIECTBIISITh MO3UTUBHOE CTpAaTEernyecKoe
MOBEJICHNE B PA3IMYHBIX CUTYAIMIX, MPOSBIATH TBOPUECTBO
1 BOOOpaKeHUE, ObITh MHUITUATUBHBIM

OBnajenue YHHBEPCAJbHbIMH peryasiTaBHbIMHU
AefCTBUAMU:

1) IPUHATHE ceOs1 ¥ APYTUX JI0/eii:

- TPUHAMATh MOTHBBI M apTyYMEHTBHI JPYTUX IOJEH MpHu
aHaJIN3€e PE3yIbTATOB JICITEILHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHX JIOAEH HA OLIHOKY;
- pa3BUBATh CIIOCOOHOCThH MOHUMATh MUP C MO3UIIMH JIPYTOTO
YeJI0BEeKa;

AQHUOHBI, Ha KaTHUOH aMMOHUS; pemiartb
AKCIIEPUMEHTAJIbHBIE 33]]a4u 10 TeMaM "Metamibl" u
"Hemerannel") B COOTBETCTBUM C HpPaBHJIAMU TEXHUKH
O0e3omacHOCTH IpU  OOpallleHMM C BELIeCTBaMU U
nmabopaTopHbIE 000PYIOBAaHUEM; TIPEACTABISTH PE3YIHTATHI
XMUMHUYECKOr0  3KCIlepUMeHTa B ¢dopMmMe  3amlucu
YpaBHEHUH COOTBETCTBYIOIIUX peakUuid U GopMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB

OK 07.
CopeilicTBOBaThH
COXPAaHEHHUIO
OKpYKarolllel cpenpl,
pecypcocOepekeHHIO,
NPUMEHSATH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIAITBI
OCpEKITUBOTO
MIPOU3BO/ICTBA,

B o0s1acTH 3K0JIOrH4€CKOr0 BOCIIUTAHUSA

- cOPMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYphl, IOHUMAaHHE
BIUSHUS  COLMAIbHO-3KOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHME NPUPOJHOM M COLMAIBHOM CpEeIpl, OCO3HAHUE
MI00aTBFHOTO XapaKTepa AKOJIOTHISCKUX TTPOOIeM;

- IUJIAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUN B OKpY XKalolen
cCpelle Ha OCHOBE 3HaHUA LeJed YCTOMYMBOIO pPa3BUTHUA
YeJI0BEUECTBa; AKTUBHOE HENMPUSITHE ACHCTBUN, MPUHOCIIINX
BpEJl OKPYXAIOIIEH Cpee;

- YMEHHE MPOTHO3MPOBATh HEOJIATONPHUSITHBIE YKOJIOTHICCKIE

- chopMupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOH
COCTaBIISOIIEH €CTECTBEHHOHAYYHON KapTUHBI MHPA, POIU
XMMHU B TIO3HAHWH SIBICHUW TPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPBl JINUYHOCTH, €€ (YHKIIMOHAIHLHON
TPaMOTHOCTH, HEOOXOAMMOM [UIS PEIICHHS MPAKTHYSCKUX
3alad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/IOpPOBBIO M IPUPOTHOMN CpeJIe;

- YMETh co0moaTh HpaBUiIa JKOJIOTUYECKHU
1IeJIeCOO0pa3HOTO TMOBEACHUsT B OBITY W TPYJOBOH
ACATCIBHOCTH B MCJIAX COXpPAaHCHHA CBOCTO 3O0POBBA H




3¢ dexTUBHO
JEHCTBOBATH
Ype3BbIYaTHBIX
CUTyaLUsAX

MOCTEACTBUS MPEANPUHUMAEMBIX JICUCTBUM, MPEIOTBPAIIATh
HuXx;

- pacIIMpEeHUE ONbITa ACATEIbHOCTH 3KOJIOTUYECKOM
HAIPABJIEHHOCTH;

- OBJIaJIcHWE  HaBBIKAMH  Yy4eOHO-HCCIICOBATEIHCKOM,
MPOEKTHOMN U COLIMAIBLHOM JIESTEIILHOCTH;

OKPYXaIoIIE MPUPOJHON CpEelbl; YYUTHIBATH OMACHOCTH
BO3JCHCTBUS HA JKUBBIE OpPraHU3Mbl OIPEICIICHHBIX
BEIIECTB, ITOHMMAs CMBICI TIOKa3aTelasl MpEeaeIbHOU
JIOITyCTUMOW KOHUEHTPALUHU
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2.4. Koau4ecTBO 4aCOB HA OCBOEHHE MPOTrPaAMMBbI Y4eOHOM M CHUIIIMHBI
O6bem 00pa3oBaTeIHLHOM MPOTPaMMBI_72 Yaca, B TOM YHCIIE:

- y4eOHBIX 3aHATHN_7(0 4YacoB, B TOM YHCJIC Ha MPAKTHYCCKUE
(;1abopaTopHbie) 3aHATHA_34 yaca;

- Ha IPOMEXKYTOUHYIO aTTECTAI[MI0_2 Yaca.

2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JJUCIHUILJINHBI
2.1. OOBbeM IMCHUILIMHBI U BUbI Y4e0OHOH padoThI

Buabl yueOHoi padoThI O0bem B
yacax
O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI JUCHUILTHHBI 72
B T.4.:

OcHoBHOeE coaepkaHue 64

B T.4.:
TEOpPETUYECKOe 00yUCHHE 32
MTPAKTUYECKNE 3aHITUSA 16
7abopaTOpHBIC 3aHIATUS 10
KOHTPOJIbHbIE pabOThI 6
IIpodeccuoHAIBHO-0PUEHTUPOBAHHOE COAECPKAHUE 6

B T.4.:
TEOPETUUYECKOE 00yUEHUE 4
MPAKTUYECKUE 3aHATUSA 2
IIpome:xxyTouHasi arTrecTauus: AM¢pepeHUNPOBAHHBIN 3a4€T 2
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2.2. TemaTuyeCcKHi IUIAH U COACPKAHUE TUCHUILIHHBI

HaumeHoBaHMe pa3iesioB U TeM Homep Conep:xanue y4eOHOro MaTrepuasa (OCHOBHOE U Oo0bem Koabl komnerenumi,
y4eOHOro npogeccnoHAIbHO-OPHEHTHPOBAHHOE), J1a00paTOPHBIE H 4acoB (popmupoBanuro
3aHATHSA NpaKTHYECKUE 3aHATHS, IPUKIATHON MOAY.Ib (IPH KOTOPBIX CNOCO0CTBYET
HAJMYMH) 3JIEMEHT POrpaMMbI
1 2 3 4 5
OcHoBHoOe coep:kaHue
Cemectp Ne I 34
Pa3nes 1. OcHOBBI CTPOEHHSI BellleCTBa 6
Tema 1.1. CtpoeHue  aTromoB CogepxaHnue yueOHOTro MaTepualia 4
XUMHMUYECKHUX DJIEMEHTOB M IIPUPOJA 1 CoBpeMeHHas1 MO/ie/Ib CTPOEHHS ATOMA. CUMBOIMYECKUN S3BIK 2
XUMUYECKOHU CBA3U XUMHH. XHUMUYECKUH DIIEMEHT. DJEeKTpOHHAs KOH(UTypalus

atoma. Krnaccudukanus XWMHUECKHX DJIEMEHTOB (s-, p-, d-
a1eMeHThI). BaneHTHbIe 351eKTpOHbI. BalleHTHOCTh. DNeKTpOHHAS
MIPUPOJA XUMHUYECKOW CBA3U. DJIEKTPOOTPHULATENBHOCTh. BHIIbI
XUMUYECKOM CBs3M (KOBAJIECHTHAsl, MOHHAsA, MeTajuIMuecKas,
BOJIOPOJIHAS) M CTTIOCOOBI €€ 00pa30BaHMsI

2 IIpakTuyeckoe 3ansaTme Nel. Pemenue 3aganuii  Ha 2 OK 01,
WCIIOIb30BAaHUE  XUMHUYECKOW  CHMBOJMKM W Ha3BaHWM
COEIUHEHUN 10 HOMEHKJIAType MEXKIYHApOJIHOIO  COH3a
TEOPETUYECKON M NMPUKIAJHOW XUMHUHU U TPUBUAJIBHBIX Ha3BaHUMN
JUISL  COCTAaBJICHUS  XUMHUYECKHX  (GOpPMYyNl  JIBYXaTOMHBIX
COCTMHEHHH (OKCHUJIOB, CYJIb(PUI0B, THAPUIOB U T.11.) U APYTHUX
HEOPraHUYECKUX COCAMHEHHUI OTJEIbHBIX KIIACCOB.
[IpakTnueckue 3agaHus HAa YCTAHOBJEHUE CBSI3U  MEXKIY
CTPOCHHUEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U

MEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX AJIEMEHTOB U
MX COCJIMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM [leproanueckoi
CUCTEMBI.

Tema 1.2. Ilepuoguueckuii 3aKoH M Copneprkanne yueOHOTo MaTepuaa 2 OK 01
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tabmuma J[.U. MenaeneeBa

IIpakTuyeckoe 3anarue Ne2. Ilepmoauueckas cucrema
xumudeckux 3yeMeHToB [[. 1. MenneneeBa. U3N4ECKUN CMBICI
[lepuoanueckoro 3akona /.M. MenzeneeBa. 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBHM C IOJIOKEHUEM
XUMUYECKOro  ayeMmeHra B llepuoguyeckonm — cucreme.
MupoBo33peHueckoe W HaydHoe 3HadeHue [lepnoaudeckoro
3akoHa J[.MI. Menneneea. Ilpornossr J[.M. Menneneesa.
OTKpbITHE HOBBIX XHMUYECKUX 3JIEMEHTOB. PemieHne nmpakTuko-
OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA XapaKTEPU3aALUIO
XUMHUYECKHUX 3JIEMEHTOB «MeTtauinueckue / HeMeTalsIMuecKHe
CBOMCTBA, JIEKTPOOTPULIATEIBHOCTE XUMUYECKUX JJIEMEHTOB B
COOTBETCTBUM C WX DJIEKTPOHHBIM CTPOCHUEM M IIOJOKECHHEM B
MIEPUOJUYECKON  CUCTEME  XUMHUYECKHX dieMeHroB JI.H.
MenneneeBa»

OK 02

Paznen 2. XumMuuecKkue peakuuu

10

Tema 2.1. Tunel XUMHUYECKHUX
peaxkuuii

Conepxanue yueOHOrO MaTepuaia

Kaaccndukanmusa u TMIBI XHMHYECKHX PEAKIMI ¢ y4acTHeM
HeopraHu4yeckux BemecTB. COCTaBlIEHHE YpPaBHEHUW pEaKIMil
COEJMHEHUS, Pa3NIOKEHHs, 3aMelleHHs, OOMEHa, B T.4. peakuuil
TOpPEHUsl, OKACIIEHUSI- BOCCTAHOBJICHMUS.

VYpaBHEHMsI OKHMCIEHUSA-BOCCTAHOBJIEHUA. CTENEHb OKUCIIECHMS.
Oxucnurens U BoccTaHOBUTENb. COCTAaBICHWE U YpaBHUBAaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit METOA0M
ANIeKTpOHHOro  OasnaHca.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu B IPUPOAE, IMPOU3BOACTBEHHBIX IIpoLeccax U
KHU3HEACSITEIbHOCTH OPraHU3MOB

IpakTuyeckoe 3ansitue Ne3. KonnuecTBeHHBIE OTHOULICHUS B
xUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI
10 YpaBHEHHUSIM XUMHYECKHUX peakuui. Monb Kak eauHHIa

OK 01
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KoJIM4ecTBa BellecTBa. MoisipHas Macca. 3aKOHbI COXpPaHEHUs
Macchl M 3HEpruu. 3akoH ABoraapo. MosipHbIi 00beM TIa3oB.
OTtHOocuTeNnbHAs IUIOTHOCTh Ta30B. PacueTsl Mo ypaBHEHUSM
XMMUYECKHX pEaKUud C MCIOJb30BaHMEM Macchl, 0o0beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 ONEeKTPOIUTHYECKAS
JUCCOLMAIUs U HIOHHBIA 0OMEH

CojeprkaHue yueOHOro MaTepuasa

Teopus 3JIEKTPOJIUTHYECKOM JAUCCOUMALUU. HonsL.
DJNEeKTPOIUTHI, HEAJIEKTPOJUTHl. Peakunu HOHHOrO OOMEHa.
CocraBiieHue peakuuii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS UX
IIOJIHBIX M COKpAICHHbIX HWOHHBIX ypaBHEHHMH. KucnorHo-
OCHOBHbIE peakluu. 3aJaHusl Ha COCTAaBJIEHUE HOHHBIX pPEeaKIHi

\S]

JlabopaTopnoe 3ansaTme Nel. JlaGopaTtopHast pabota “Tumsl
XUMUYECKUX peakiuii”. MccnemoBanue THUIOB (TI0O COCTaBy |
KOJINYECTBY MCXOJHBIX U 00pa3yrOIIUXCsl BEIIECTB) M MPU3HAKOB
XUMHUYeCKUX peakiuii. [IpoBenenue peakuuii HOHHOTO OOMEHa,
ONpeJeNIeHue Cpelbl  BOJAHBIX  pacTBOPOB. 3ajJaHus Ha
COCTaBJICHHE HOHHBIX peaklui

Koutposbnas padora Ne 1. CtpoeHue BelecTBa 1 XUMHUECKUE
peakuuu

OK 01
OK 04

Pasnen 3. CTpoeHne U cBOICTBA HEOPraHNYECKHX BellleCTB

16

Tema 3.1. Knaccudukanms,
HOMEHKJIaTypa H CTpOEHHUE
HEOPTaHMYECKUX BEIIECTB

Cogepxanue yueOHOTro MaTepualia

9

IIpeamer  Heopranmueckoir  xumuu. Kiaaccupurkanus
HeOpraHm4veckux BemlecTB. [IpocThie W CIIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIBI,
KHUCIIOTBI, COJIH). B3auMOCBA3b HEOPraHUYECKUX BEIIECTB.
ArperaTHble  COCTOSIHUSI — BemlecTBa. Kpucramnuueckue u
amMop(HbIe  BemIecTBAa. THUMBl KPUCTALIUYECKHX  PEIICTOK
(aTomHas, MOJICKYJISIpHAS, HWOHHA, MeTaJUTHIeCcKas).
3aBUCUMOCTh  (DM3MYECKMX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOW  pEIIETKU.  3aBUCHUMOCTh  XMMHYECKOM

OK 01
OK 02
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AKTUBHOCTH BC€UICCTB OT BHOA XAMHYSCKOM CBS3M M THIIA
KpI/ICTaJ'IJ'II/I‘-ICCKOI\/’I PCUICTKMU. HpI/ILII/IHLI MHOT" oo6pa31/151 BCIICCTB

10

IIpakTuyeckoe 3ansiTue Ne 4. HomeHkiaTypa HEOpraHU4eCKUX
BELIECTB: HA3BaHME BEIECTBA MHCXOI M3 HUX XUMHUYECKOU
(GopMyJIbl WM COCTaBJICHHE XUMHUYECKOW (QOPMYJIbI HCXOId W3
Ha3BaHUs BeumiectBa 1o MexayHapoanoit (MIOITAK) wim
TPUBHUAIBLHON HOMEHKJIATYypE.

Pemienue  mpakTH4yecKMX — 3aJaHMM 1O  KJIACCH(HKAIMH,
HOMEHKJIAType U XUMHUYECKUM (opMyjamM HEOPraHHYeCKUX
BEIIECTB PA3IMUYHBIX KJIacCOB (YrapHbIi Ta3, YIJIEKUCIbIN ras,
aMMUaK, raiieHasi U3BecTb, HeralleHas U3BeCTb, IUThEBas coJa U
JIpyTUX): Ha3blBaThb M COCTAaBJIATH (QOPMYJBI XUMHYECKHX
BELIECTB, ONPEENSITh MPUHAIEKHOCTD K KJ1accy.

HcTouHuKM XUMHYECKOW HH(popMaluu (CpeaCcTB MacCOBOH
uHpopMmanuu, cetb MHTepHeT u apyrue). [lorck napopmanuu no
Ha3BaHUM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMyJiam

Tema 3.2. ®Dusuko- XUMHUYECKHUE
CBOMCTBA HEOPraHUYECKHUX BEILIECTB

Conepxanue yueOHOrO MaTepuaia

11

Meranabl. OOmue ¢Qusnueckrne W XUMHUYECKHE CBOMCTBA
werawioB. CrocoObl TONydeHUs. 3HAYeHHE METaUIOB |
HEMETAJUIOB B MPUPOJIE U IKUZHEAEITEIIbHOCTU YEJIOBEKa U
oprann3moB. Koppo3us MeTalyioB: BHUIBI KOPPO3WHU, CIOCOOBI
3aIIUTHl METAJJIOB OT KOPPO3UHU

12

Hemerannpl. OOume ¢usnueckue M XHMHYECKHE CBOMCTBa
HeMeTauioB. Tunnunele cBoiictBa HemeTaimoB [V— VII rpynm.
Knaccuukanuss M HOMEHKIAaTypa COEIMHEHMH HEMETaJlIOB.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TPHUPO/IE

13

XuMHYecKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX
BelleCTB (OKCHIOB, THAPOKCHIIOB, KHUCIOT, COJIEM u Ap.).
3aKOHOMEPHOCTH B M3MEHEHUM CBOWMCTB MPOCTHIX BEIIECTB,
BOOOPOJHBIX COCILHHGHHfl, BBICHIMX OKCUIAOB U THAPOKCHUIOB

OK 01
OK 02

15




14

IIpakTnyeckoe 3ansaTme Ne S. CocraBieHue ypaBHEHMH
XUMHMUYECKUX PEaKUUid C y4acTHEeM IIPOCThIX M  CIIOKHBIX
HEOpPraHMYECKHUX BELIECTB: META/JIOB M HEMETAJJIOB; OKCH/IOB
METAJUIOB,  HEMETAJUIOB M aM(OTEpPHbIX  DIIEMEHTOB;
HEOPraHMYECKUX  KUCJIOT, OCHOBaHMH U aM(OTEpHBIX
TMJIPOKCUIOB; HEOPraHMYECKHX COJIEH, XapaKTEepPHU3YIOIIHUX HX
CBONCTBA. Pewmenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUll Ha CBOMCTBA, COCTaB, IOJYYEHHE MU
0e30MacHOe  HCIIOJIb30BAHWE  BAaXXHEHMIIMX  HEOPraHMYECKHX
BEIIECTB B ObITY M IPAKTUYECKOH JIEATEIbHOCTH YEJIOBEKa

Tema 3.3. WUnentuduxanms
HEOPraHUYEeCKUX BELIECTB

Coneprxanne y4eOHOr0o MaTepurana

15

JlaGopaTtopnoe 3amsitue  Ne2.  JlaGoparophas  pabota
«nerTndukays HEOPraHNIECKUX BEIIECTBY.

Pemienue skcriepuMeHTaNBHBIX 3a/1a4 10 XUMUYECKHM CBOCTBaM
METAJUIOB M HEMETAUIOB, IO pPAClO3HaBaHUIO U IOJTYy4EHUs
COEIMHEHUI METaJIJIOB U HEMETAJLIOB.

VneHTudukanysi HEOpraHMYECKUX BEIIECTB C HCIOIb30BAaHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHble peaknuu Ha cynbdar-, kapOOHAT- U
XJIOPHU/I-aHUOHBI, Ha KATHOH AMMOHHMS

16

Kountposbnas padora Ne 2. CBolicTBa HEOPraHUYECKUX
BELIECTB

Paznen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelIeCTB

24

Tema 4.1. Kimaccuduxanms, ctpoeHue
Y HOMEHKJIaTypa
OpraHN4YC€CKUX BCIICCTB

Conepxanue yueOHOrO MaTepuaa

17

ITosiBiieHHe W pa3sBUTHE OPraHMYeCKOM XMMHH KaK HayKH.
IIpeamer  opraHmuyeckod XumMuu. MecTo UM 3HA4YCHHUE
OpraHMYECKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHHE KaK NOPANOK COCIMHEHHS aTOMOB B
MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHBIE

IIOJIOKEHUSI TEOPUM XUMHYECKOIO CTPOEHHs OpPraHU4YECKUX

OK 01
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coequHennii A.M. bytnepoBa. YriepoaHbii

CKEJIET OpPraHUYEeCKON MOJEKYJIb. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT XMMHYECKOTO CTPOEHUS MOJICKYJI.

Nzomepust 1 u3omepsl. [loHsATHE O (PYHKIMOHATBHON TpyIIIe.
Panukann. [TpuHIUTIEI KJIacCU(pUKAITIHT OpPraHUYECKUX
COCIMHEHHU.

MexnayHapoaHass HOMEHKJIATypa W TMPUHIUIBI HOMEHKJIATYPHI
opraHuueckux coenuHeHuil. [loHsTue 00 a30TcomepKanmx
COCTMHEHHIX, OMOJIOTHYECKA aKTUBHBIX BEIIECTBaX (yIJIeBOJaX,
Kupax, Oenkax © Jp.), BBICOKOMOJEKYJSIPHBIX COEIUHEHUSX
(MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

Cemectp Ne 11

38

18

IIpakTnyeckoe 3ansitue Ne 6. HomeHkiarypa opraHM4ecKHX
COEIUHEHUN  OTAEIbHBIX KJIACCOB (HachIIIEHHEIE,
HEHACBIIICHHbIE M apOMAaTUYECKUE YIJIEBOAOPOJbI, CIHUPTHI,
(beHOobI, albIeru/bl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)

CocTaBiieHHE TOJHBIX M COKpAUICHHBIX CTPYKTYPHBIX (OpMYyJT
OpraHMYECKHUX BEIIECTB OTIEIbHBIX KJIACCOB, MCIOJB3Yys HX
Ha3BaHMS MO CHUCTEMATUYECKOM M TPUBHAIBHON HOMEHKIAType
(9THIIEH, aleTUJIeH, TIIMLEPUH, (eHol, popMabIerus, yKCycHas
KucinoTa,  rmuuH).  Pacuetsl  mpocteifmielr  GopmyJibl
OpraHMYECKON MOJIEKYJIbI, UCXOJsl U3 DJIEMEHTHOIO cocTasa (B %)

OK 01

Tema 4.2. CBoiicTBa OpraHMYECKHUX
COEMHEHHI

Coneprkanne yueOHOTO MaTepuaa

10

19

OU3UKO-XUYNYECKHE CBOWCTBA OPraHUYECKHX COCIUHEHUUN
OTIENBbHBIX  KJaccoB  (OCOOEHHOCTHM  KilacCUbUKALUU U
HOMCHKJIATYPbl BHYTPHU Kjlacca; TOMOJIOTHYCCKHH psl M oO0IIas
dopmyna; wu3zomepus; (GUINYECKUE CBOWCTBA; XHUMUYECKUE
CBOMCTBA; CIIOCOOBI TTOJTYyUCHHUS):

— mnpeedbHble YIJIeBOAOPOAbI (AJKaHBl U IHKJIOATKAHBI).
['opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIUIA B

17




IIPOMBILIIEHHOCTH 51 OBITY. CaoiicTBa IPUPOIHBIX
YIJIE€BOJOPOAOB, HAaxOXKIACHHE B IPUPOAE M IPUMEHEHHE
AJIKAHOB;

20

— HempejaedbHble (JIKCHBI, aJKWHBI W alKagueHb]) M
apoMaTH4ecKHe yriieBoAopoabl. ['opeHue aneTuieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISI CBApKH U
PE3KH METAJJIOB

21

— KHCJI0poJcoJep:Kalue coeAnHeHus: (CUpThl U (PEHOINBI,
KapOOHOBBIC KUCIOTHI U IPUPHI, ATBICTHABl U KETOHBI, >KHPHI,
yrineBoasl).  [IpakThueckoe  NpUMEHEHUE  ATUIICHIJIUKOJIS,
[JIMIEPUHA, (denoma. [Ipumenenue dbopmanbieruaa,
aneTanbAeruaa, YKCyCHOW KHMCIIOThl. MblUIa Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. Moromue CBOKWCTBA Mbla

22

— a3oTcojep:Kamlue coelMHeHUsl (aMUHBI U AMUHOKHCIIOTHI,
Oenku). BricokoMosIeKyJIsIpHBIE COeIMHEHUs (CHHTETHYECKHE
U OMOJIOTUYECKU-aKTUBHBIE). MOHOMED, MOMUMEDP, CTPYKTYPHOE
3BeHO. [TonuMepusanus 3THIIeHa KaKk OCHOBHOE HAIPaBIIEHUE €ro
UCIIOJIb30BaHUS.

leHernyeckass  CBSA3b  MEXIy  KJIacCaMH  OPTaHUYECKUX
COCIMHEHUI

23

IpakTnyeckoe 3ansitue Ne 7. CBoiicTBa OpPraHUYECKUX
COEIMHEHUI OTJIENIBbHBIX KJIaCCOB (TpuBHaNBbHAS "
MEXAyHapoAHAas  HOMEHKJIATypa, XHMHYECKHE  CBOWCTBA,
CHIOCOOBI TOMYYeHHs): TpeaeiabHbIe (aKaHBI W ITUKIOATKAHBI),
HempenenbHble  (aJKeHbl, alKUHBI W QJIKaJWeHbl) U
apOMaTHYECKHE YTIIEBOJOPOIbI, CTUPTHI M (DEHOIIBI, KAPOOHOBEIE
KUCTOTBI W AUpbl, anbIeruabl W KETOHbl, aMUHBI H
aAMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3a/laHus Ha
COCTaBJICHHE YypaBHEHUWH XUMHUYECKHX pEaKIHid C ydacTUEM
OpraHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBA U CTPOCHMUSI

OK 01
OK 02
OK 04
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JladopaTtopnoe 3anstue Ne 3. JlaGoparopnas pabora
“IIpeBpanieHust OpraHN4eCKUX BELIECTB IIPU HATPEBaHUU '
ITomyuenue sTHEHa W U3y4YEHUE €ro CBOWMCTB. MonenupoBaHue
MOJIEKYJl M XMMHMUYECKHX IPEBpALlCHUM Ha IPUMEpPE ITaHa,
STHJICHA, AlIETUJIEHA U JP.

Tema 4.3. WNnentudukanus
OpPraHUYECKUX BEIIECTB, UX 3HAUCHUE
U TpUMEHeHHe B OBITOBOH U
MIPOU3BOICTBEHHOM JEeATENLHOCTH
yeJoBeKa

CojeprkaHue yueOHOro MaTepuasa

25

Buoopranuyeckue coeMHEeHUsI. [Ipumenenue u
Ouosornueckas poib  yraeBojoB. OKuCIIEHHE  YIJIEBOJOB
UCTOYHUK SHEPIrUU KUBBIX OpraHu3MoB. O0sacTH NPUMEHEHHUS
aMMHOKHUCIIOT. [lpeBpaimienus O€nKOB MHUIIM B OpraHU3MeE.
buonoruueckue pynkuuu 6enkoB. buonornyeckue QyHKIMU
XKHUpoB. Poib opraHudeckoil XMMUM B pelIeHHH MpoliieM
MUILEBOH 0€3011aCHOCTH

\S]

26

Posbp  opranmyeckoidi XMMHMM B pEIIEHUH  MpoOseM
HHEpPreTUYecKoil  0e30macHOCTH, B  Pa3BUTUU  MEAMLUHBI,
CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHHUKOB JHEPIUU
(ampTepHATHUBHBIE HCTOYHUKH 3HEPrun). OMacHOCTh BO3/AEHCTBHS
Ha JKMBBIE OpPraHU3MBbl OPraHUYECKUX BEILIECTB OTACIBHBIX
KJ1accoB (YIJIEBOJOPOJIbl, CHUPTHI, (DEHOIBI, XJIOPOPTaHUYECKUE
MIPOM3BOJIHBIE, aJIBAETH/IBI U JIP.), CMBICI MTOKa3aTels MpeaeabHO
JIONTy CTUMOW KOHIICHTPALUH

27

JladopaTtopnoe 3ausitue Ne 4. JlaGoparopHass pabora:
“Unentuduxanuss OpPraHUYECKUX COCIUHEHUH  OTJENbHBIX
kimaccoB”  VaeHTupukamuss ~— OpraHWYECKHX  COCIUHEHUN
OTIIENBbHBIX KJAaccoB (Ha TpUMeEpe albJeru0B, Kpaxmalia,
YKCYCHOW KHCIIOTBI, OEJIKOB W T.I.) C HCIOJb30BAaHUEM UX
(GU3UKO-XMMHYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. Jlenatypamusi Oenmka mpu HarpeBaHwH. l[BeTHBIC
peakiuu OenkoB. Bo3HMKHOBEHHE aHAIUTUYECKOTO CHTHANA C
TOYKH 3pEHUSl XUMHUYECKHX TIPOIECCOB TP TMPOTCKAHHH

OK 01
OK 02
OK 04
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KaueCTBEHHOM pEakluH, TO3BOJISIONMEH HWACHTH(PHUIIUPOBATH
MPEJIOKEHHBIE OPraHUYECKUE BENIECTBA

28

Kounrtposabnas padora Ne 3. CTpykTypa U CBOICTBa
OpraHUYEeCKHUX BEILECTB

Paszpnen S. KuHernyeckue U TEpMOJMHAMHUYECKHE

3AKOHOMEPHOCTH MPOTEKAHUA XUMHYCCKHUX peakunﬁ

CKOpOCTh XMMUYECKUX PEAKIIUN
XHUMHYECKOE PaBHOBECHE

Conepxanue yueOHOrO MaTepuaia

N

29

CkopocTs peaknmu, ee 3aBHCHMOCTH OT Pa3JIMYHBIX
(pakTOpOB: IIPUPOABI pEarupyrOIMX BELIECTB, KOHLEHTpaLUu
pearupyoIux BeUlecTB, TEMIIEPATyPbl U ILIOMAAN PEaKIIMOHHOU
noBepxHocTU. TeroBbie 3 (PEeKTh XUMUYECKUX peakiuil. K30-
Y DHJIOTEPMUYECKHUE, PEAKLIUH.

OOpatumocTh  peaknuii. XWUMHYECKOE pPaBHOBECHE H  €ro
CMEILEHHE O] ACHCTBUEM PA3IMUHBIX (PAKTOPOB (KOHLIEHTPALIHSI
peareHToOB WJIM NPOAYKTOB PEAKIUH, JaBJIECHUE, TeMIepaTypa)
JUIsL CO3aHMS ONTUMAJIbHBIX YCIOBHI NMPOTEKAHUS XUMUYECKUX
npoueccoB. [Ipuanun Jle [larense

30

IMpakTnyeckoe 3ausitue Ne 8. Pemenue npaxtuko-
OPUCHTHUPOBAHHBIX 33,113HI/H>1 Ha aHaJInu3 (bﬁKTOpOB, BJIUAIOINIHUX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKOW peaklud, B T.4. C MO3ULIUN
HKOJIOTMYECKU 1EI€CO00Pa3HOro MOBEACHMS B OBITY M TPYJIOBOM
JNESTENIbHOCTH B IENSAX COXPaHEHUS CBOETO 3I0pPOBbS H
OKPYXaroIIEH TPUPOIHOU CPEJIBI.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX 33JlaHUN HA MPUMEHEHHE
npunnuna Jle-lllarenbe 19 HAXOXIAEHUS  HAIpPaBJICHUS
CMEIIICHHs paBHOBECHs] XHWMUYECKOM peakuud U aHajiIu3
(1)aKTOp0B, BJIMAIOIIMX HA CMCIICHUC XMMHWYCCKOI'O paBHOBCCHUA

OK 01
OK 02

Pa3znea 6. PacTtBopbl

Tema 6.1. [TonsiTue o pacTBOpax

Coneprkanne yueOHOTO MaTepuaa

[\®]

31

PacTrBopenue kak (pu3NKO-xUMUYecKHH npouecc. PacTBopsbl.
Crioco0Obl MPUTOTOBJIEHUST pacTBOPOB. PacTBoprMocTh. MaccoBast

OK 01
OK 02
OK 07
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JI0JI1 PAaCTBOPEHHOIo BeriecTBa. CMBICH MOKa3aTeisl MpeiesbHO
JIOIyCTUMOW KOHLIEHTPALMM U €r0 HCIOJIb30BAHUE B OLIEHKE
AKOJIOTMYECKOI 0€3011aCHOCTH.

[IpaBuiia 3KOIOTUYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbS U
OKPYXaIIIEH NPUPOJHOM CpPEAbl, ONACHOCTh BO3JICUCTBUA HA
YKVBBIE OPraHU3MBbI ONPEICIICHHBIX BEIIECTB.

Pemienne npakTuKO-OpUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUKA HA
pacTBOpPHI, HCMOJB3YyEeMble B OBITOBOW M IPOW3BOJCTBEHHOMN
JIEATENBHOCTH YEIOBEKA

Tema 6.2. HccinenoBaHue CBOMCTB Copnepxanue yueOHOro Marepuaiia 2

pacTBOpOB 32 JlaGopaTtopnoe 3ansaTme Ne 5. JlaGopatopHas pabota 2 OK 01
«ITpuroroBiieHrE paCTBOPOBY. OK 02
[IpuroroBnenue  pacTBOpoB  3agaHHOM  (maccoBoil, %) OK 04
KOHIICHTpaIuu (C MPaKTUKO-OPUEHTUPOBAHHBIMH BOMPOCAMHU) U
OIIPEIEIIEHUE CPENbI BOAHBIX PACTBOPOB.
Pemienue 3a1a4 Ha NPUTOTOBJICHHE PACTBOPOB

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAECPKAHUE

(conepkaHue NPUKJIATHOTO MOXYJIS)

Pa3znen 7. Xumus B ObITY H IPOU3BO/JACTBEHHOI /1€ATEJIbHOCTH YeJI0BEKA 4

Xumus B OBITY U Cojneprkanue yueOHOro MaTepuasa 6

MPOU3BOJACTBEHHOMN HESATECIbHOCTH 33 HoBeiiune I0CTH:KEHUS] XMMHUYECKONH HAYKM M XMMHYECKOM 2

YyeJloBeKa TexHoJoruu. Ponp xumum B oOecrmeueHUs SKOJOTUYECKOMH, OK 01
DHEPreTUUeCKOM M MNUIIEBOM  0€30IacHOCTH,  pa3BUTUHU OK 02
MEJULIMHBI. OK 04

34 IIpaBwia moucka U aHaJIU3a XUMHUYeCcKoil uMHpopMauuu M3 2 OK 07

Pa3JMYHBIX HCTOYHHUKOB (Hay4yHas ©  y4eOHO-HAay4Has K 2.3

JUTEpaTypa, CpelcTBa MacCoBOM MH(pOpMaIHH, ceTh MHTEpHET).
HpI/IMeHCHI/IC XUMHUYCCKUX BCHICCTB H TEXHOJIOTUH C y4uceTOM
Oynymei  mpodecCHOHATbHON  JeSATENbHOCTH  (BaKHEHIIHE
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CTPOUTENIbHBIE MaTepHalibl, KOHCTPYKIMOHHBIC MaTEpHAIIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepualibl JJisi 3JIEKTPOHUKH,
HAaHOMAaTEPHAJIbl, TEKCTUJIbHBIC BOJIOKHA, MCTOYHUKH DHEPIHH,
OpraHWYecKHe ¥ MUHEpaIbHbIe YIOOPECHHS, JIEKAPCTBEHHBIC
BEIIIECTBA, OBITOBASI XUMHSI).

35 IIpakTnyeckoe 3amsatue Ne 9. [louck M aHamu3 KeHCoB O 2
NPUMEHEHUH XHUMHUYECKHX BEIIECTB M TEXHOJOTHH C Y4YeTOM
Oyaymelr  npoecCHOHAIBHOW  JAEATENBHOCTH 10  TeMe:
«XHUMHUYECKHE BEIIECTBA — CTPOUTEIbHBIE MAaTEPUATIBI».
3amura: [IpencraBienue pe3ynbTaToB pelIeHUs KeHcoB B hopme
MHHH-J0KJIaJa C IPe3eHTaluen
AnddepeHuupoBaHHbIN 3a4eT 2
Bcero: 72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanuzanust mnporpamMmbl  y4eOHOM JUCHMIUIMHBI TpeOyeT Haluyus
y4eOHOro KaOMHETa XMMUU U /WIH Y4eOHOU XMMUYECKOM J1abopaTopHH.

O6opynoBaHue yueOHOTO KaOMHETa:

- TI0CaJI0YHBIE MECTA MO KOJWYECTBY 00YUaIOIIUXCS;
pabouee MECTO MpenoiaBaTes;

- y4eOHO-METOANYECKUN KOMIUIEKC MO IUCLHIUINHE;

- HabophI IapOCTEPIKHEBBIX Moenen MOJIEKYI, MOJIeNn
KPUCTANIMYECKUX PEUIETOK, KOJUIEKIUU MPOCTBIX U CIIOKHBIX BEIIECTB /WU
KOJUIEKI[UU TOJIMMEPOB, KOJUIEKUMU TOPHBIX MOpPOJ W MHUHEpaioB, Talbiauua
MemnpeneeBa, yaeonbie (GuabMbl, UPPOBbIE 00pa30BATEIBHBIE PECYPCHI.

Texnuueckue cpeactsa 00ydeHUsI:

- TEPCOHAJBHBI KOMIIBIOTEP C  JIMIICH3UMOHHBIM IPOTPaMMHBIM
oOecreueHHEM;

- TIPOEKTOP C IKPAHOM;

- TIPUHTEP.

O6opynoBanue  nabopaTOpuUu:  MEH3YpPKH,  IHIETKU-KareIbHUIIbI,
TEPMOMETPBI, MUKPOCKOII, JYTIbl, MPEIMETHbIE U MOKPOBHBIE CTEKJA, MJIAHIICTHI
JUTSL KameJdbHBIX peakiui, (uibTpoBalibHas Oymara, MpPOMBIBAJIKH, CTEKJISTHHBIC
NpOOUPKH, PE3WHOBBIE TMPOOKH, HAOOp PEAKTUBOB, CTCKIISIHHBIC TAJIOYKH,
MITATUBBI JJI1 MPOOUPOK, MEPHBIC IMJIMHIPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKHU
nenutenbubie uauHApudeckue(50-100 mut), ctynku ¢ mecTukom, (apdoposbie
Yaliku, MUHIETh, GUIBTPEl OyMakHble, BaTa, MapJjs, 4YacoBbIE CTEKIa,
AIEKTPOIUIUTKHY, JJaOOPAaTOPHBIE IITATUBbI, CHUPTOBBIE TOPEIKH, CIIMYKH, TPUOOP
JUISL TIOJTyYeHUsI Ta30B (MM poOUpKa C Ta300TBOJAHON TPYOKOM), AepKaTenu st
pOOUPOK, CKIISIHKHU JIJIsi XpaHEHUs PEaKTUBOB, Pa3/laTOYHBIC JIOTKH, XUMUUYECKUE
CTaKaHbl, IIMATENIU, TUTEIbHBIC IIUIIIBI, MEPHBIC MPOOUPKU, MEPHBIC KOJIOBHI,
CTEKOSIHHBIC TIAJIOYKH, KOHWUYECKHE KOJIObI 1 THUTPOBAHUS, WHIUKATOPHBIE
MOJIOCKM Juisi  ompeaeneHus pH ©  craHmapTHass WHAMKATOpHAs —IIKana,
YHUBEPCAIbHBIA  WHIUKATOP, THUIETKH, OIOpeTku, 1abopaTOpHBIA  BECHI,
CYIIWJIBHBIN mIKad U Jp.

4. AHOOPMAIIMOHHOE OBECIIEYEHUE OBYUEHUSA
4.1 OCHOBHBIE JICKTPOHHBIEC U3IaHUA:
O-1. T'abpuensin, O. C. Xumus: 10-i knacc: 6a30BbId YPOBEHbB : YUCOHUK /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e u3a., crep. — MockBa
IIpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Texkcr :
aneKTpoHHblii /  Jlanb : anekTpoHHO-OMOnMoTeunas cucrema. — URL:
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https://e.lanbook.com/book/335039 (mara oOpamenusi: 23.01.2024). — Pexum
JOCTyMNa: JAJisl aBTOPU3. MOJIb30BATEIIEH.

O-2. I'abpuensn, O. C. Xumus: 11-i knacc: 6a30BbIif YPOBEHD : YUEOHUK /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uza., crep. — MockBa
: IIpoceemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Texer :
ANEKTPOHHBIN //  JlaHb : d2JeKTpOHHO-OuMOIMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/335036 (matra oOpamenusi: 23.01.2024). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATENECH.

4.2 JlonoJHUTEIbHbIE HCTOUYHUKMH:

I-1. T'abpuensu, O.C. Xumusi: y4eOHHMK JUIsl CTYI. YUPEXKIACHHUH Cpe.
npod. obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e uza., crep. — M.:
N3narenbckuil neHTp «Akagemus», 2014. — 336 c., [16] 1.

J-2. Xumus: mpakTukym: y4e0. mocoOue ajisi CTyI. YUYPEKICHUU Cpe.
npod. obpaszopanus / [O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cmankos, H.M.
Hopodeena]; mox pen. O.C. I'abpuensana. — 4-¢ uza., crep. — M.: M3marenbckuii
neHTp «Axanemus», 2015. —-304 c.

I-3. bapcykos, 3.A. AHanuTHdeckas XuMus: Y4eO. I TEXHUKYMOB IO
cnen. «[Ip-Bo cTpouT. neranei u xene300eTOHHBIX KOHCTPYKUU». — M.: Boicmi.
k., 1990. — 320 c.: ni.

J-4. Ananutvueckas XUMHS: Y4E€OHUK Uil CTyH. cpeld. mpod. yueO.
3apenenuit / [FO.M. I'my6okos, B.A. ['onoBaueBa, FO.A. Edumosa u ap.]; nox pen.
A.A. Nenko. — 2-e u3f., crep. — M.: 3gatenbckuii ieHTp «Axkaaemusi», 2006. —
320 c.

H-5. T'ameeBa, O.C. COOpHUK 3a7a4 M YNpPaXHEHUU MO (HU3UYECKON U
KOJUIOMTHOW XUMHH: Y4el. mocodue A1k TEXHUKYMOB. — 3-€ u3J., mepepad. u JIor.
— M.: Beicmmast mikoia, 1980. — 191 c., uin.

H-6. Xumus. OOpa3oBaTeNbHbId CalT JUIsl IIKOJBHUKOB [DJIEKTPOHHBII
pecypc]. — Pexxum nocryma: www.url: http://hemi.wallst.ru/. — 19.01.2024.

J-7. Metonuueckas razera "llepBoe ceHTA0ps" [DnekTpOHHBIN pecypc]. —
Pexxum nocryma: www.url: https://I1sept.ru/. — 19.01.2024.

J-8. XKypnan «Xumusa B WIKoJIe» [DNEKTpOHHBIM pecypc]. — Pexum
noctyna: www.url: https://hvsh.ru/. — 19.01.2024.

J-9. XumMus 1 )ku3Hb [DNEeKTpOHHBIN pecypc]. — Pexxum noctyna: www.url:
https://www.hij.ru/. — 19.01.2024.

5. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUWS YUYEBHOUN
JANCHUITIJIMHBI
KoHTponb ¥ oOlLleHKa pe3ylbTaTOB OCBOCHUS YYEOHOH JUCLMIIIUHBI
pacKphIBalOTCA 4Yepe3 JUCUUIUIMHAPHBIE PE3yJIbTaThl, HANpABICHHBIE Ha
(dopmupoBaHre OOMMX M NPO(PECCHOHANBHBIX KOMIIETEHUMU MO pas3jienaM H
TEMaM COJEpKaHUs y4eOHOTO MaTepuaa.

Oomme/npodec- Pasznen/Tema THun onleHOYHBIX MEPONPUATHIA
CHOHAJIbHbIE
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KOMIICTCHI MU

Paznen 1. OcHOBBI cTpOeHHUs
BEILECTBA.

OK 01

Tema 1.1. Crpoenune aTtomMoB
XUMHYECKUX  DJIEMEHTOB U
IPUPOJIa XMMUUYECKOH CBSI3U

1. Tect «CtpoeHue aTOMOB
XUMHYECKHX DJIEMEHTOB M TpUpPOAA
XUMHYECKOH CBSI3N».

2. 3a7auy Ha COCTaBJICHUE XMMHUYECKUX
dopuyn IBYXaTOMHBIX COEJUHEHUI
(okcuaoB, Cynb(PUIOB, TUAPUIOB U
T.IL.).

3. 3ajaHus Ha  MCHOJb30BaHUE
XUMHMUYECKONM CHMBOJMKHA M Ha3BaHWUU
COEIMHEHU N o HOMEHKJIAType
MEX1yHapOJIHOT O cor03a
TEOPETUYECKON U ITPUKIIATHON XUMHUH U
TPUBUAJIbHBIX Ha3BaHUU I
COCTaBJICHUS XUMUYECKUX  (opmyI
JIBYXaTOMHBIX COEIMHEHHH (OKCHJIOB,
cyJb(UI0B, THAPUAOB U T.II.) U JAPYTUX
HEOPraHUYECKUX COEIMHEHU N
OTJIEJIbHBIX KJIACCOB

OK 01
OK 02

Tema 1.2.
3aKOH U
MenneneeBa

[Iepuoanueckuii
tabmuma  JI.W.

1. Tect «MeTamyeckue /
HEMETaJNIMICCKHE CBOICTBA,
AIEKTPOOTPULIATEIBHOCTD U CPOACTBO K
ANIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C HMX DJIEKTPOHHBIM
CTPOCHHEM u MOJIOKEHUEM B
MEPUOIUYECKON CHCTEME XMMHYECKUX
anemeHTOB .M. Menaeneenay.

2. [IpakTueckue  3amaHus  Ha
YCTAHOBJICHUE CBSI3U MEXKIY CTPOCHUEM
aTOMOB XHUMHMYCCKUX DJIIEMECHTOB H
MEPUOIUYECKIM H3MEHEHHE W CBOWCTB
XUMHYECKHUX 3JICMEHTOB i X
COCAUHEHHUH B  COOTBETCTBHH  C
nonoxeHnueM [lepuoanueckoii cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJlaHus Ha
XapaKTepU3aIHIIO XAMUYECKHX
3JICMCHTOB: «MeTannyecKkue /
HEMETaJNIMISCKHIE CBOICTBA,
ANEKTPOOTPUIIATENIBHOCTD U CPOACTBO K
AJIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBME C HX DJIEKTPOHHBIM
CTPOCHHEM u ITOJIOKEHUEM B
MEPUOUYECKON CHUCTEME XHUMHYECKHX
anemeHToB JI.M. Menaeneera»

Pa3gen 2. XuMHYeCKHe

peaKIuu

Konrponsnas  pabora  «Ctpoenue
BEIIECTBA U XMMUYECKHE PEAKLIUN»

OK 01

Tema 2.1. TUnel XUMHUYECKUX

1. 3amayn Ha COCTaBJICHHE YpPaBHEHHI
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OK 04

peaxkuuii

peaKuui:

— COCIUHCHHS, 3aMelIeHHUS,
pa3ioxeHus, o0OMeHa;

— OKHCIIUTEIIBHO-
BOCCTaHOBUTEIBHBIX peakuui c

MCIIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO
OanaHca.

2. 3ajauM Ha pacyeT Macchl BEIIECTBa
wii 00bEéMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIH
00BEMY OJHOrO M3 YYacTBYIOIIMX B
peaKiuu BEIIECTB; pPacuéTbl MaccChl
(0O0BbéMma, KOJIMYECTBA  BEIIECTBA)
NPOAYKTOB pEaKkluu, €CiId OAHO U3
BEIIECTB MMEET MIPUMECH

OK 01
OK 04

Tema 2.2. DnexkTpoauTuyeckas
JHUCCOLMALAS 31 WOHHBIN
obmeH

1. 3amanus Ha COCTaBJICHHUE
MOJICKYJISIPHBIX U HMOHHBIX PEAKIUN C
y4acTHEM KHCIIOT, OCHOBAaHMM M COJIEH,
YCTaHOBJICHUE U3MEHEHUSI KUCIOTHOCTH
cpenabl

2. Jlaboparopnass pabora "Turbt
XUMHYECKHUX peakiuin"

Pa3zpgen 3.
CBOJICTBA
BelIeCTB

Crtpoenune wu
HEOPraHu4YecKUuxX

Kontponbnas  pabora  «CsoiicTBa

HCOPTaHNYCCKUX BCIICCTB»

OK 01

Tema 3.1. Knaccuduxkarus,
HOMCHKJIATYypa W  CTPOCHUE
HEOPraHMYECKUX BEIIECCTB

1. Tect «Homenknarypa u
Ha3BaHME HEOPraHMYECKUX BEIIECTB
UCXON U3 MX XMMHUYECKOH (HOpMYyJIbI
W COCTaBJICHUE XUMHYECKON
dopMyaBl  HMCXOAS M3 Ha3BaHUSA
BEIIECTBA [0 MEXAYHApOJHOW WIHN
TPUBHAJIBHON HOMEHKJIATYpe».

2. 3ajauyn Ha pacyer MacCOBOU
J07HM (Macchl) XUMHUYECKOTO 3JIEMEHTa
(coeanHeHus ) B MOJIEKyJIe (CMECH).

3. [IpakTnueckue  3agaHus IO
KJaccupUKallii, HOMEHKJIAType H
XUMHYECKUM dopmynam
HEOPraHMYECKUX BEIIECTB pa3IUYHbIX
KJIACCOB.

4. [IpakTueckue  3amaHus  Ha
OIpeEIIEHNE XUMHUYECKON aKTUBHOCTH
BEUIECTB B 3aBUCUMOCTH  BHJA
XUMHUYECKOU CBA3U u TUIA
KPUCTAJUIMYECKOM PELIETKU

OK 01
OK 02

Tema 3.2. duzuko-
XUMHUYECKUE CBOHCTBA
HEOPTraHUYECKUX BEIIECTB

1. Tect «Ocobennoctu
XAMHUYECKHX CBOMCTB OKCHJOB, KUCJIOT,
OCHOBaHMHU, aM(pOTEPHBIX T'HMIPOKCUIOB
U COJICH»

2. Samanus Ha COCTaBJIEHUE
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YPaBHEHUN XUMHUYECKMX peakluil ¢
y4acTHEM  MHPOCTBIX U CIIOXKHBIX
HEOPraHMYECKUX BELIECTB: OKCHUIOB
METaJIJIOB, HEMETANIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHWYECKUX KHCIIOT,
OCHOBaHUI u aM(pOTepHBIX
TUJIPOKCHUIOB, HEOPTAaHUYECKUX COJIEH,
XapakTEepU3yIIIUX WX CBOWICTBA U
CHOCOOBI OTYYCHHUS.

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHMsI Ha CBOWMCTBA U
[I0JIyYEHUE HEOPraHUYECKUX BEUIECTB

OK 01
OK 02
OK 04

Tema 3.3.
HeopFaHI/I‘ICCKI/IX BCIIICCTB

WNnentudukarus

1. IIpakTHKO-OpUEHTUPOBAHHbIE
3aJIaHHsl 110 COCTABJICHHIO XMMHYECKUX
peaKknuii ¢ y4acTheM HEOPTraHWYeCKUX
BEIIIECTB,
UICHTU(UKAITIH.

HCIIOJIb3YCUDBIX JIIA nux

2.JIaboparopHast pabora:

“Unentuduxanus HEOPTaHNYECKUX

BelIecTs”

Pazpen 4.
CBOMCTBA

CrpoeHue wu
OpPraHu4YecKux
BeIIeCTB

Kontponbnast pabora «CtpoeHue u
CBOIICTBA OPraHUYECKUX BELIECTB

OK 01

Tema 4.1.
CTpOEHUE WU

Knaccudukanus,
HOMEHKJIaTypa
OpTraHU4YC€CKUX BEIICCTB

1. 3ananus Ha COCTaBJICHUE
Ha3BAHUN OPraHUYECKUX COCIMHEHUU
[0 TPUBHAIBHOW WM MEKyHApPOJIHOMN

CUCTEeMaTHYECKOl HOMEHKJIAType.

2. Samanus Ha COCTAaBJIEHUE

MOJIHBIX W COKPAIICHHBIX CTPYKTYPHBIX
hopmy
OTACIBHBIX KIIACCOB.

OpTraHU4YCCKUX BCIICCTB

3. 3anaun Ha oIpeneIeHue
npocreiield (GopMysl OpraHMYECKOn
MOJIEKYJIBI, HCXOAs U3 DIIEMEHTHOIO

cocrana (B %)

OK 01
OK 02
OK 04

Tema 4.2.
OPraHUYEeCKUX COCTMHEHUIN

CaoiicTBa

l. 3aganus Ha COCTaBJICHUE
YPaBHEHUN XHMHUYECKUX PEaKIuh C
y4acTHEM OPTaHMYeCKHX BEIIECTB Ha

OCHOBAHHH UX COCTaBa U CTPOCHH.

2. Samanus Ha COCTaBJICHHUE

YPaBHEHUN  XUMUYECKUX  PEAKLIH,
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HITIOCTPUPYIOIHUX XUMHNYCCKHUC
CBOMCTBA € y4YeTOM MEXaHHU3MOB
IMPOTCKAHU A JaHHBIX peaKuHﬁ n
TFEeHETUYECKOM  CBA3M  OpraHMYECKHX

BCIICCTB pa3HbIX KJIaCCOB.

3. Pacuernoe 3a1a4n o
YpaBHEHHSIM pEaKkIUid C ydacTHEeM
OpPraHUYeCKUX BEIICCTB.

4. JIaGoparopHas pabota

“IIpeBpalieHusi OpraHU4YECKUX BEIIECTB
IIPY HarpeBaHUu”

OK 01 Tema 4.3. HWpentuduxanus | 1.IlpakTuko-opueHTUpOBaHHbBIE
OK 02 OPraHWYECKUX BEIIECTB, WX | 3aJaHUS 110 COCTABICHUIO XUMHUYECKUX
OK 04 3HQYEHWE M TMPUMEHEHHUE B | peaklMid C Y4YacTHEM OpPraHUYECKUX
OBITOBOM U | BEIECTB, B T.4. UCHOJB3YEMBIX IS HX
IIPOU3BOACTBEHHOMN uaeHTU(GUKAIIH B ObITY u
JIeATETbHOCTH YeJIOBEKa MPOMBILIEHHOCTH.
2.JIaboparopHast pabora:
“Unentuduxanus OPraHUYECKUX
COEQUHEHUN OTAEIBLHBIX KJIacCOB”
Paznen 5. Kunermueckue m
TepMOAMHAMMYECKHUE
3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMHYECKHX
peakumit
OK 01 CxopocTb xumudeckux | [IpakTMKo-OpueHTHpPOBaHHBIE
OK 02 peaKIui. XUMHUYECKOE | TECOPETUUECKUE 3aJaHusl Ha aHAIM3
paBHOBeECHE (bakTOpoB, BIUSIONMX Ha H3MEHEHHUE
CKOPOCTHM  XHMHMUYECKOM  peaKIuu.
[IpakTUKO- OPUEHTUPOBAHHBIC 3aJAHUS
Ha  mnpuMeHeHue  npuHiuna - Jle-
[TaTense JUISL HaxXO0XKJICHUS
HaIpaBJI€HUSI CMEIICHUS PaBHOBECHS
XUMHAYECKOW  peakuMM W aHaJIN3
(GakTOpoB, BIUSIOUIMX HAa CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS
Pa3nes 6. PacTtBopsl
OK 01 Tema  6.1. Ilomarue o | 1. 3ajaun  Ha  [PUTOTOBJICHHE
OK 02 pacTBopax pPacTBOpOB.
2. [IpakTHKO-OPHUEHTUPOBAHHBIE
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pacuCTHOC 3aJlaHusA Ha JUCIICPCHBIC
CUCTCMBbI, HUCIIOJIb3YyCMBIC B OBLITOBOH M

IIPOU3BOJCTBEHHOM JIeSITEIIbHOCTH
YyeJioBeKa
OK 01 Tema 6.2. HccnenoBanue | JlabopatopHas pabota
OK 04 CBOMCTB PacTBOPOB “ITpuroroBieHue pacTBOPOB”
Paznen 7. Xumusa B ObITy M | 3ammura Keiica
NPOU3BOACTBEHHOM
NAeATeJIbHOCTH YeJI0BeKa
OK 01 Xumust B OBITY u | Ketic (c Y4ETOM Oymy1iei
OK 02 MIPOU3BOJACTBEHHOMN npodeccuoHaIbHON JESATETLHOCTH)
OK 04 JEATENbHOCTH YEJIOBEKA «XHAMHUYECKUE BEIIECTBA —
OK 07 CTPOUTEIIBHBIE MaTEPHAIIBD)
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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