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[Iporpamma y4eOHON JUCHMIUIMHBI «XUMHsS» 10 croenuanbHoctd  21.02.19
3eMJIeyCTpOMCTBO YKpyINHEHHOW rpynmbl crenuaibHoctet 21.00.00 ITpuknagnas
reoJIorus, TOPHOE J1e710, HeTera3oBoe JEJ0 U T€0JIe3Usl COCTaBIeHa B COOTBETCTBUU
c TpeboBanusiMu DenepanbHOro rocyIapcTBEHHOTO 00pa30BaTENIbHOIO CTaHIapTa
cpenHero obmiero o0pa3oBaHMs, YTBEPXKICHHOTO TMpPHKa3oM MMHHCTEpCTBA
oOpazoBanus v Hayku PO ot 17 mast 2012 r. Ne 413 (c usm., ip. Ne732 ot 12 aBrycra
2022 1.) ¥ ¢ y4eToM MNPUMEPHOU Mporpammel, pekomeHaoBanuou ®I'BOY JII1O
HPIIO, np. Nel14 ot 30 Hosi6ps 2022 1.

Opranuzanus-pa3paboTank: MapKCOBCKHI CEIbCKOXO3SIMCTBEHHBIM TEXHUKYM -
¢uwmman ®I'BOY BO «CaparoBckuii ToCyAapCTBEHHBIH YHUBEPCUTET T€HETHUKH,
OuoTexHoJoruM U nHXxXeHepuu umenn H.J. BaBunoBay

Pa3pabotuuk: [lennosa 1.B., npenogasarens

PaccmoTpena Ha  3acemaHuM  OpeAMETHOM  (LIMKIOBOM)  KOMHUCCHUHU
crenmanbHOCTH 21.02.05 «3eMenbHO-UMYIIIECTBEHHBIE OTHOLICHUD» MPOTOKON No 3
oT «27» okTs0pst 2023 roxa.

PexomennoBana MetonuueckuM coBeTOM (uiMaga K HCIOJIb30BAHUIO B
ydueOHOM mporiecce no crnenranbHoctu 21.02.19 3emneyctpoiictBo, nmpotokoa Ne 3
oT «21» Hos0ps 2023 rona.

VYreepxaena [Jupexkropom u Coerom ¢unmana nporokon Ne 2 or «21»
HOs10ps 2023 roxa.
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1. IACIHIOPT IPOI'PAMMBbI YUYEBHOM JUCHUIJIAHBI «XUMUS»

1.1 Ob6s1acTh NpUMEHEHUs POTPAMMBI

Pabouast nporpamma yue6Ho#l 6a3oBoil muciuuinasl OYIL.09 «Xumus» sasisercs
YacCThIO NPOrpaMMbl MOATOTOBKU CIELHAIMCTOB CPEAHErO0 3BEHA B COOTBETCTBUU
®I'OC no cnenuansHocTy CITIO 21.02.19. 3emneycTpoicTBO, YKPYITHEHHON TPYHIIBI
cnenuanbHocteit 21.00.00 [IpuknagHas reoyorusi, TOpHOE J1E710, HEPTErazoBoe A0
Y T€OJE3HUs.

1.2 Mecro AUCHUMIUIMHBI B CTPYKTYpe OCHOBHOH mnpogdeccHOHAILHOMI
o0pa3oBaTeJIbHOM MPOrPaMMBbI:

Huctumnuaa OVYIL09 «Xumus» oTHOCHTCS K 0011e00pa3oBaTebHOMY Y4eOHOMY
ITUKITY ¥ SIBJISIETCST 0a30BOM YUECOHOM TUCITUTIITMHOM.

1.3 eaun u 3agaym y4eOHOM JMCHUIUIMHBI - TPeO0OBaHUS K pe3yJbTaram
OCBOCHUS AUCHUILIHHBI:

@opMUpOBaHUE Yy CTYJIECHTOB IIPEACTABICHHUS O XHMHYECKOW COCTaBIAOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KAK OCHOBBI IIPUHATHUS PELICHUN B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAILUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOJHON Cpeae.
3ajaun AUCLUIUIMHBL

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOILIECCOB M SIBJICHUM B OKPYKAIOLIEH Cpele, LENOCTHOW HAayYHOM KapTHUHBI MUpA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIISATb (POPMYJIbI HEOPraHMYECKUX M OPraHUuYeCKHX
BEILIECTB,  YPABHEHUS  XUMUYECKHX  pEaklUHid, OOBICHATH HUX  CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

3) chopMHpOBATH HaBBIKH MIPOBEICHHUS MPOCTEUIINX XUMUYECKUX
AKCIEPUMEHTANIbHBIX ~ HCCJIEOBAaHUM C  COOJIIOJICHUEM TIpaBWJI  OE€30IacHOro
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIOJIb30BATh HMH(POPMAIMI0 XMMHUYECKOTO XapakTepa U3
pa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3MPOBATh IMOCJIEICTBUS CBOEH AESATEIBHOCTU U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

6) chopmHupoBaTh NMOHMMAaHWE 3HAYUMOCTU JIOCTHKEHUN XHUMHUYECKONM HAyKu U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COILIMANIBLHOW U TPOU3BOACTBEHHOM cep.



Koa u Ili1anupyemMble pe3yjibTaThl OCBOCHHS TUCIHHILIHHBI

HauMeHOBaHUE

(l)OpMprEMbIUX OO0uue JucuunimHapHble

KOMIIeTeHLMii

OK 01. B yacTu TPYyA0BOr0 BOCIMTAHUA - BJQAECTh CUCTEMOM XHMMHYECKMX 3HAHHUM, KOTOpas  BKJIIOYACT:

Bri6uparh - TOTOBHOCTh K TpPYIdy, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIATAIOIINE TMOHATUA (XMMHUUYECKHH SJIEMEHT, aTOM, JJICKTPOHHAas

CIIoCOOBI MacTepCTBa, TPYI0JI00ue; oboJiouka atoma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJIEKYJIa,

peuieHus 3ajlad | - TOTOBHOCTh K  aKTUBHOM  JIEITEIBHOCTH | BAJIGHTHOCTh, JIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCJICHHUS, XUMHYECKas

po(ecCHOHAb | TEXHOJIOTUIECKON Hu COITMAILHOM | CBSI3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 0O0BEM, YIJIEPOJHBIA CKEJET,

HOH HAIpPaBIEHHOCTH, CIHOCOOHOCTh HWHHUIIMUPOBATh, | GYHKIIMOHATIbHAS TPYIIA, PAAUKaAN, U30MEPUs, U30MEPbI, TOMOJIOTHYECKUI

JIeSITeTbHOCTH IJIAHUPOBATh M CAMOCTOSITENIBHO  BBIMOJIHATH | P, TOMOJIOTH, YTIIEBOIOPOAbI, KUCIOPOA- U a30TCOEPIKAIINUE COCTUHECHUS,

MPUMEHUTENBHO | TAKYIO J€ATEIbHOCTD; OHMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIeBOABI, >KUPBI, OEIKHU), MOHOMED,

K pa3JInYHbIM - HWHTEPEC K pa3IMYHBIM chepam | momuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCIUHEHUS,

KOHTEKCTaM po¢eCCHOHAIBHON JCATEIBHOCTH, KPUCTAJUTMYECKasi pPeIIeTKa, THUIBl XMUMHYECKHUX PEaKIuil (OKHCIUTEIbHO-
OnjiaieHMe  YHHBEPCAJIbHBIMH  Y4eOHBIMHU | BOCCTAHOBHUTEIBHBIC, IK30-U YHIOTEPMHUECKUE, PEaKIIMd HOHHOTO 0OMeHa),

MO3HABATEJIbHBIMHM IeHCTBUSIMH:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOATEJILHO dbopMynupoBaTh u
aKTyaJM3upoBaTh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ/IMBAaTb CYHIGCTBGHHBIﬁ IMPpU3HAK WIIN
OCHOBaHUs U1 CpaBHEHHS, KilaccUuDUKAMU U
00001IeHMS;

- ONpeAensATh LENu JESITEIbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,
- BBISIBJISITb 3aKOHOMEPHOCTH U TPOTHUBOPEYMS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCUTb KOPPEKTHUBBI B  JE€ATEIbHOCTbD,
OLCHUBATb COOTBETCTBUEC PE3YJILTATOB MLCIIAM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIBHOCTH;

- pa3BHUBaThb KPCATHUBHOC MBIIIJICHUEC ITPU PCHICHU N
YKU3HEHHBIX TIPOo0IieM

0) 0a30Bble HCCJIEI0BATEIbLCKHE AeiiCTBHS:

3aJaBaTb

pacTBOp, AJIEKTPOJIUTHI, HEITEKTPOJIMUTHI, DJIEKTPOJUTHYECKAsS TUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMH, XUMUYECKOE
paBHOBECHE), TEOPHMM M 3aKOHBl (TEOpHs XHUMHYECKOTO CTPOCHHUs
oprannueckux BemectB A.M. bytiepoBa, Teopus >IEKTPOIMTHUECKOM
aucconuanuy, nepuoaudeckuil 3akon [[.J. Menzneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XHUMHH, (PAKTOJIOTUYECKUE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJyYEHUH U O€30MIaCHOM HCHOJIb30BAHUU
BAKHEHIINX HEOPraHWYECKUX W OpPraHWYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKa;

- yYMeThb BBIABJIATH XapaKTepHble NPU3HAKM M B3aUMOCBS3b H3YYEHHBIX
MOHATHM, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IPU OMMCAHUN CTPOEHUS U
CBOMCTB HEOPraHMYECKHMX W OPraHMYECKUX BEIIECTB W HUX IpEeBpalleHuil;

BBISBJIATH  B3aUMOCBSI3b ~ XMMHUUYECKMX  3HAaHUW C  TOHATHUAMU U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX IMTPEAMETOB;

- yMeTh HCHOJIb30BaThb HAWUMEHOBAHUS  XUMHUYECKHUX  COCIMHEHUH
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM W MPUKIAJHOW XUMUU H

TPUBHAIbHbIE HA3BaHUS BXKHEHIINX BEIIECTB (ITHIICH, alleTHIICH, ININIEPHUH,
¢denon, Qopmanpaerus, YyKCycHas KHCIOTa, TJMIMH, YrapHbli ras,




- BJIQJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIIbCKOM
158 HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKaAMHU
paspereHus mpoodIieM;

- BBISBJIIATH HpI/I‘II/IHHO-CJIGIICTBeHHBIG CBiA3U H
aKTyaJIM3MPOBATh 3a/1a4y, BBIBUTATh THIIOTE3Y €¢
peLHGHI/ISI, HaxXOIUTh apFYMeHTBI JJIA
JIOKA3aTeIbCTBA CBOWX YTBEPXKICHHUH, 3a7aBaTh
[apaMeTpbl U KPUTEPUU PEILCHUS;

- aHAJIM3UPOBATh IOJIYUYCHHBIC B XOJI€ PEIICHUS
3ada4n pe3y.HI>TaTI>I, KpI/ITI/I‘IeCKI/I OILICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHCHHE B
HOBBIX YCJIOBI/IFIX;

- YMETh MEPCHOCHTh 3HAHMS B TIO3HABATEIBHYIO U
HpaKTI/I‘ICCKyIO O6J13.CTI/I KU3HEACATCIIBHOCTH,

- yMETh HHTETPHPOBATh 3HAaHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BBIIBUTaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC TTOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIOJIb30BaHHUS B
MO3HABATENILHOMN U COIMAbHOM MPaKTUKE

npeajiararb

YIJIGKHCIIBIN Ta3, aMMHUaK, TalllcHasi U3BECTh, HerallleHasi N3BECTh, IMUThEBAs
colla W APYTHX), COCTaBIATh (POPMYIbI HEOPTAHMUYECKUX M OPTraHUYCCKHX

BEILIECTB, YPaBHEHUS XHMHYECKUX PpEAKIUH, OOBACHATH HUX CMBICI;
MOATBEPXKIATH XapaKTepHbIC XUMHAYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH U 3aIIUCAMHU YPABHEHUH XUMHUUYECKUX
peaKLHii;

- YMeThb YCTaHaBIMBATh MPHUHAJICKHOCTh H3YUYEHHBIX HEOPraHMYECKHX U
OpraHN4Y€CKUX BCUICCTB K OIPCACICHHBIM KJIaCCaM W IpylIiaM COGI[I/IHGHI/II;'I,
XapaKTepu30BaTh HUX COCTaB U BAaXKHEHIIHME CBOWMCTBA; OMPEHENATh BHUJbI
XUMUYECKUX CBsi3ed (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCu(GUIUpoBaTh XUMUUYECKUE
peaKkiuy;

- cdopMupoBaTh TOPEACTABICHUA: O XHUMHUYECKOM  COCTaBISIOLICH
GCTGCTBGHHOHay‘IHOﬁ KapTUHBI MHpa, POJM XUMHUHU B ITO3HAHWUU SIBJICHUU
OpUPOAbI, B (QOPMUPOBAHUHM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM Uil PEHICHUS MPAKTUIECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJIE;

- YMEThb IPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM M YpaBHEHHSIM
XUMHUYECKUX  pEeakluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEePU3YIONIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JIA MNPUHATUA peHIeHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

OK 02.
Hcnonws3zoBarts
COBpPEMEHHBIE
CpeacTBa
MOMCKa,
aHanm3a u
UHTEpIIpeTaluu
UHPOpPMALIUU U
MH(pOpPMaILMOHH

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pasBUTHS HAayKH M OOILECTBEHHOM NpaKTUKH,
OCHOBAHHOTO Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpILEHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOU
KYJbTYphl KaK CPEACTBAa B3aMMOJCHCTBHUS MEKIY

- yMeTb IUJJaHUPOBAaTh M  BBINOJHATh XUMHYECKUH  HKCHEPUMEHT
(mpeBpalieHusi OpraHUYECKHX BELIECTB IPU HArpeBaHUHU, MOJyYCHHE
STWJIEHA U U3YyY€HHUE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIMH HA ajbJETUJbI,
KpaxMal, YKCYCHYIO KHCIIOTYy; JeHaTypauus O€JIKOB IIpH HarpeBaHuUH,
LBETHbIE pEaKIuH OEJNKOB; MPOBOJUTH pEAKLUHUW HOHHOTO OOMeHa,
OTIpeIeNIATh Cpey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha Cyibdar-,
kapOOHaT- ¥  XJOpUA-aHHOHBI, HA  KAaTHOH  AaMMOHHUS;  pellarh
JKCIIEpUMEHTaNbHbIe 3afaun 1o TemMaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C IpaBWJIaMH TEXHUKU OE€30MacHOCTH NpU OOpalleHuu C




bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccruoHab
HOM
JESITeIbHOCTH

JIIOAbMU U IIO3HAHUA MHpPA,
- OCO3HaHHMC I CHHOCTH HaquOfI JACATCIIBHOCTH,

TFOTOBHOCTb ~ OCYIIECTBIATh  NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JIeSITENIbHOCTD
UH/MBUYaJIHO U B TPYIIIIE;

OBinageHne  yHHUBEpPCAJIbHBIMM  y4eOHBIMHU

NMO3HABATEJIbHbIMHU AelHCTBUIMMU:

B) padora ¢ unopmaumeii:

- BJIAJICTh HABBIKAMH MOJy4YeHHUS MHPOpMAIUU U3
HCTOYHHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIbHO
OCYIIECTBIISITh MMOUCK, aHAIHN3, CUCTEMATU3AIINIO U
MHTEPIIPETALNI0 UHPOPMALIUKN PA3JIMYHBIX BUIOB
u GhopM IpeICTaBICHHUS,

- CO3JaBaTh TEKCTHl B Pa3IM4YHBIX (opmarax c
y4eTOM Ha3HAueHHUs HHPOpMAMM U IENIEBOM
ayJUTOPUHU, BBIOWpas ONTUMAIBHYIO  (QopMy
MIPEACTABICHUS U BU3YaIU3ALNHY;

- OLIGHMBaTh JOCTOBEPHOCTb, JIETMTUMHOCTb
uH(pOpMalli, €€ COOTBETCTBHE IPaBOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CPENICTBA WH(OPMAIMOHHBIX H
KOMMYHUKAI[MOHHBIX TEXHOJIOTMII B PEIICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3aIlMOHHBIX  33lad C  COOJIOJCHHEM
TpeOOBaHMIT YPrOHOMHKH, TEXHUKUA 0€30I11aCHOCTH,
TUTUEHBI, PECypcoCcOepeeHMs, TMPABOBBIX U
AOTUYECKUX  HOPM, HOPM  HMH(POPMAIMOHHON
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMalnu, HHHOPMAIIMOHHOMN 0€301MacHOCTH
JMYHOCTH,

BelIeCTBaMHU U JabOpaTOPHBIM 00OPYIOBaHHEM; MPEACTABIATh PE3yIbTAaThl
XHUMHAYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIHCH YPAaBHEHHI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETh aHATM3UPOBATh XUMUUYECKYIO0 HHPOPMALIUIO, TIOTYIaeMYI0 U3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOi nHpopmanuu, cetb IHTepHET U Apyrue);

- BJIQJEThb OCHOBHBIMH METOJAaMH HAy4YHOIO IIO3HAHMS BEILECTB U

XUMHUYECKUX  SIBICHUM  (HaOironeHue,  HM3MEpEeHHe,  IKCIEPHUMEHT,
MOJICJIMPOBAHUE);

- YMEeTh MPOBOAMTH pacdeThl MO XUMHUYECKUM (opMmyiamM U ypaBHEHUSIM
XUMHUYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM CI)I/I?;I/I‘-IGCKI/IX BCJIMYHH,

XapaKTepU3yIOIUX BEIIEeCTBa ¢ KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObemMa
(HOpMalibHBIE YCIIOBUSI) Ta30B, KOJHMYECTBA BEILIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAaHUS A NPUHATHS PEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM




OK 04.

D¢ dexTuBHO
B3alUMOJICHCTBO
BaTh U paboTaTh
B KOJIJIEKTHUBE U
KOMAaHJIe

- TOTOBHOCTh K CaMOpPA3BUTHIO,
CaMOCTOSTEJIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
WCCIIEIOBATENIbCKOM, IPOEKTHOM M COLMAJIbHOM
JIeSATEIbHOCTH;

OBanagenne YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTh M UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATh LEJIM COBMECTHOM JeATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH ACHCTBUSA 110
€€ JOCTWKEHHIO: COCTaBJIATh IUIaH JIEUCTBUM,
pacnpeneniarb  poad € YYETOM — MHEHHM
YYaCTHUKOB 00CYKJIaTh PE3yNIbTaThl COBMECTHOM
paboThI;

- KOOPJIMHHUPOBATb M BBINOJHATH pPabOTy B
YCIIOBUSX peabHOrO, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBIIATH ITO3UTUBHOE CTPATErMYECKOE
MIOBEJICHUE B PA3IMYHBIX CUTYALUAX, IPOSBISATH

TBOPYECTBO n BOOOpakeHue, OBITH
MHUIIMATHBHBIM

OBaanenue YHHUBepPCAJbHBIMU
PeryJisiTUBHBIMU € CTBUSIMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- TPUHAMATh MOTHUBBI W apPryMEHTHl JIPYTHX

JIOJIeH TPU aHaNUu3€e Pe3yIbTaTOB e TEIbHOCTH,

- MPU3HABATh CBOE MPABO W MPABO APYTHX JIFOJCH
Ha OIINOKH;

- pa3BHUBATh CITIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOr0 YeIIOBEKa;

- yMeThb IUIAHUPOBaTh U  BBIIOJHATH XUMHUYECKUH  SKCIEPUMEHT
(npeBpallleHUsT OpPraHUYECKUX BELIECTB IPpU HArpeBaHUM, IIOJyYEHHUE
STUJICHA U U3YyYEHHME €ro CBOICTB, KaUeCTBEHHBbIC PEaKLUH Ha aJIbJETU/bI,
KpaxMas, YKCYCHYIO KHCIOTYy; JeHaTypauus O€JIKOB IIpH HarpeBaHuUH,
LBETHbIE pEaKUMU OEJIKOB; MPOBOAUTh pEAKIMM HOHHOIO OOMeEHa,
OTIpPeNIeNIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIMU Ha Cylbdar-,
KapOoOHAaT- M  XJIOPUA-aHHOHBl, HAa  KATHOH  aMMOHUS;  pellaTh
JKCIIEpUMEHTaJbHBIE 3afaun 1o TemaMm "Mertamisl" u "Hemeramisl") B
COOTBETCTBUM C MpaBWIAMH TEXHUKH O€30IaCHOCTH IpU OOpallleHUuH ¢
BELIECTBAMHU U Ja0OpaTOPHBIM 00OPYJOBaHHEM; MPEACTABIATh PE3YIbTAThI
XMUMHUYECKOI'0 SKCIIEpUMEHTa B (hopMe 3alICH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakmuii 1 GOpMyYIMPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB




OK 07.
CopelicTBOBATH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcochepex
CHHIO,
MPUMCHSITh
3HaHUsA 00
W3MCHCHUU
KJIMMaTa,
TPUHIUITHL
OEPEIKITUBOTO
MIPOU3BO/JICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUAX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- c(OPMHPOBAHHOCTH JKOJIOTUYECKON KYIBTYPHI,
[IOHMMAHHE BJIMSHHSA COLUAIbHO-D)KOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  NPUPOJHOM U
COLMAJIBHOM Ccpenbl, OCO3HAaHUE TIJI00AJIBHOrO
XapakTepa KOJOTHUECKUX Mpodiem;

- IUIAHUPOBAHHME M OCYILIECTBJICHHUE IEHCTBUU B
OKPY’KaloIlleW Cpele Ha OCHOBE 3HAHUs Leleu
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HENPUITHE JIEUCTBUM, MPUHOCAIIUX
BpEXl OKpYXarollel cpene;

- yMEHHE NPOTHO3MPOBATH HEOIATONPUATHBIC
9KOJIOTMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- paclIupeHue oIbITa
9KOJIOTMYECKOM HANPaBIEHHOCTH;
- OBJIaACHHEC HaBBIKaMU y‘-Ie6H0'I/ICCJIGI[OBaTeHI>CKOI>'I,
HpOGKTHOfI n COI.IHaJ'ILHOﬁ ACATCIBbHOCTHU,

JACATCIIbHOCTH

- cdopMupoBaTh HOPEACTABICHUA: O XHMMHUYECKOM  COCTaBISAOIIEH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJAM XUMHUHU B IO3HAHHUU SIBJICHUU
OpUPOAbI, B (OPMUPOBAHUHU MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs MPAKTHYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEE;

- yMeTh CcOOJI0aTh MpaBHiia SKOJIOTMUECKU 11eJecO00pa3HOro MOBEICHUS B
OBITY ¥ TPYIOBOU JACSATEIHHOCTU B IEJSIX COXPAHEHHSI CBOETO 3/J0POBBS U
OKpY)Xarollled MPHUPOAHON Cpelbl; YUUTHIBATh OMACHOCTh BO3JCHCTBUS Ha
JKMBBIC OpPraHMU3Mbl OHNPCACIICHHBIX BCHICCTB, IMOHHMMAsA CMBICII ITOKA3aTCIIA
MpeeabHON JOMYCTUMON KOHIIEHTPAIH




1.4. Koan4ecTBO 4acOB HA OCBOCHHE NMPOrPaMMbl Y4e0HO! JUCUUIJINHBI:
O6beM o0Opa3oBaTeIbHOM MPOrpaMMbl MO AUCIHUILUIMHE cocTaBiseT /0 4acoB, B TOM

quciae B KOHTakTe c mpernonaBateneM 70 yacoB, u3 HHX: Jekuuun — 50 dYacos,
npakTHUecKux 3aHsATuii— 20 gacos.

2. CTPYKTYPA U COJEP)XAHUE BA3OBOM JUCIIUILIMHBI

2.1. O0bem y4eOHOH JUCHUIJIMHBI U BUABI Y4eOHOH padoThl

O0bem
Buj yueOHoii padoThl 4acoB
70
MakcumajbHas yyeOHas Harpys3ka (scero)
50

Oos3aTesibHAsI AyIUTOPHAsA yueOHass Harpy3Ka (Bcero)

B TOM YHCJIE:

IIpakTHyecKue 3aHATHS 20

peleHue 3a7a4, COCTaBIeHUE Ta0JIHIl, CXeM
IIpomekyTouHnas arrecrauus B ¢popme 1udpPepeHHpoOBaHHOIO 3a4eTa BO BTOPOM
cemecrTpe




2.2. Paboumii TeMaTH4YeCKHUil IJIAH U coJeprKaHue 0a30BOM TUCUMILIMHBI « XHMUSD)

HaumeHnoBanue Coaepixanue yueOHOro MmaTreprasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), 06 dopmupyemble
. beM 4acoB
pa3/iesioB U TeM JIa0opaTopHbIe M NPAKTHYECKHe 3aHATHS, IPUKJIAJIHOH MOLY./Ib KOMIIeTeHIIUH
1 2 3 4
OcHoOBHOe coep:KaHue 70
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue OK 01
CrtpoeHnue aToMOB
XHMHUECKHIX Teopernueckoe 00yuenue
AJIEMEHTOB U B y
npUpoa CoBpemeHHass MoJenb CTpoeHHs atoMa. CHMBOJMYECKMM S3bIK XUMHUU. XUMHUYECKHH DIIEMEHT.
UMK OnektpoHHas KoHpurypamus aroma. Kiaccupukaims XUMHUECKHX 3JEMEHTOB (S-, P-, d-3J€MEHTHI).
CBSI3I BanentHble  ayekTpoHbl.  BasneHTHOCTb.  DNEKTpOHHas  MPUPOAA  XUMHYECKOM  CBS3H. 4
ONEeKTPOOTPULIATEIbHOCTb. BuJpl XMMHUYECKOM CBA3M (KOBaJeHTHAas, MOHHAs, MeTaJIM4ecKas,
BOJIOPOJIHAs) U CIIOCOOBI €e 00pa30BaHuUs
IpakTuyeckoe 3anaTue Nel
Pemenne 3amaHuMii Ha HCIIOJIIB30BAHME XUMHUYECKONM CHUMBOJIMKM M Ha3BaHWN COECIMHEHUH IO
HOMEHKJIAType MEXIYHapOJHOIO COI03a TEOPETHYECKOM M MPUKIAJHOM XUMUU M TPUBUAIBHBIX
Ha3BaHUI U1 COCTaBJIEHUS] XUMHUYECKUX (OPMYN JIBYXaTOMHBIX COEIMHEHHMH (OKCHAOB, CYNIb(UIOB,
TUAPUIOB U T.I1.) ¥ IPYTMX HEOPraHUYECKUX COEAMHEHUN OTJENbHBIX KJIACCOB. 2
[TpakTHueckue 3ajaHusl Ha YCTAHOBJIEHHUE CBA3M MEKIY CTPOEHHUEM aTOMOB XMMHYECKHX DJIEMEHTOB U
NePUOANYECKUM HM3MEHEHHEM CBOMCTB XMMHYECKHMX 3JIEMEHTOB U UX COEIMHEHHMHA B COOTBETCTBUU C
noJyio’keHueM lleproanueckoil cucTeMsl.
Tema 1.2. OcHoBHOe coJiep:kaHue OK 01
Ileproanueckuii OK 02

IIpakTnyeckoe 3ansitue Ne2




3aKOH U Ta0Iuna
J.. MenneneeBa

Ilepuoauueckas cucrema xuMuueckux snemenToB J[.M. MenzaeneeBa. @U3nyecKuii CMbICIT
ITepuoanueckoro 3akoHa J[.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3emenTa B [lepuonnueckoit cucreMe. MupoBo33peHUYECKOe U HAyYHOE 3HaYCHUE
[Tepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX

2

XUMHUYECKHX 3JIEMEHTOB.

Pelenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3aALUI0 XUMUYECKHUX

arIeMeHTOB «MeTtammnieckrue / HeMeTaJUIMYeCKHe CBOMCTBA, AIEKTPOOTPUIIATEILHOCTh XHMHUECKUX

3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKOIN CUCTEME

XxuMHuUeckux 3semenToB .. MeHieneeBa
Pa3znen 2. Xumuveckue peakimun 10
Tema 2.1. Tumsr OcHOBHOe coep:KkaHue OK 01
XUMHUYECKHUX
peaxumii Teopernueckoe o0yueHue

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil C yuacTUEM HeopraHudeckux BeuiecTB. CocTaBieHe

YpaBHEHM peaklnii COeANHEHMs], PA3I0KEHHsI, 3aMellleH s, OOMeHa, B T.4. peaKkI1ii TOpeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUS.

YpaBHEHMS OKHCIEHUA-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb. 4

CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINII METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOJICTBEHHBIX Ipolieccax U

KU3HEJESATEIIbHOCTH OPraHU3MOB

IIpakTyeckoe 3ansaTue Ne3

KonuuecTBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMUU U PacyeThl 1O

YpaBHEHUSAM XUMHUYECKHX peakuui. Mojb Kak eIuHuIa KOoJIW4YecTBa BemiecTBa. MoisipHas macca.

3aKOHBI COXpAaHEHHs Macchl U 3HEpPruu. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHTENbHAs 2

IUIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHMSIM XMMUYECKUX PEaKIMH C UCIIOJIb30BAHUEM MacChl, 00beMa

(HOpMaJbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJiep:KkaHue OK 01
DIIEKTPOJIUTHYECKA OK 04

Teopernueckoe o0y4eHue




s IUCCOLIMALAS U
UOHHBIA 0OMEH

Teopus anekrposnuTudeckor nuccounanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiny HOHHOTrO
oOmena. CocTaBiieHHE peakluil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX MOJHBIX U COKPALIEHHBIX
MOHHBIX YpaBHEHUI. KHUCIOTHO-OCHOBHBIE peaKIMU. 3aJaHUs HA COCTABJICHUE HOHHBIX PEaKLUi

Paznea 3.

CTpoe}me H CBOMCTBA HECOPraHNnYEeCKUX BCIIECTB

22

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpoeHue
HEOPTraHNYECKUX
BEIIECTB

OcHoBHOe cogepkaHue

Teopernueckoe o0yueHue

[Ipeamert neopranudeckoit xumun. Kiaccudukanus HeopraHU4ecKux BemiecTB. [IpocTeie u croxHbIe
BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHBI, KUCIOTHI, COJIH). B3auMocBA3b
HEOpPraHMYECKUX BEIEeCTB. ArperaTHble cOCTOsIHUSA BellecTBa. Kpucrainnueckue u amopgHble
BellecTBa. TUIBI KPUCTATMYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJJINYecKasi).
3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIeTKU. 3aBUCHMOCTD
XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBS3HM U THIA KPUCTALIIUNYECKON PELIETKH.
[TprunHbl MHOrOOOpa3usi BEIIECTB

IIpakTuyeckoe 3ansiTue Ned

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHME BEIECTBA UCXO/IS U3 UX XUMUYECKON (HOPMYIIbI
WM COCTaBIIEHUE XUMUYECKOU (POPMYITBI MCXO/SI U3 Ha3BAaHUS BEIIECTBA MO MEXIYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (opmyrnam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KiIaccoB (yrapHbIil Ta3, YIVIEKHCIBIM ra3, aMMHak, ramiieHas
U3BECTb, HETAIIEHAs! N3BECTh, MUTHhEBAsI COAA U JPYTUX): HA3BIBATh U COCTABIATH (YOPMYIIBI XUMUYECKUX
BEIIECTB, ONPEENATh MPUHAJIEKHOCTD K KJIaccy.

HcTounuku xumMuueckoi uHpopmarmu (CpeacTB MaccoBOi HHPpOpMaIiH, ceTh IHTepHET u apyrue).
[Touck napopManuu 1Mo Ha3BaHUAM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMyiaM

OK 01
OK 02
IIK...

Tema 3.2. Pusuko-
XUMUYECKUE

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
OK 02




CBOHCTBA Mertamibl. O0mue pusnyeckne U XUMUYECKHE CBOWMCTBa MeTalIoB. CrocoObI MOJydeHHs. 3HaYCHUE IIK...
HEOPraHUYECKUX |METAJJIOB M HEMETAUIOB B IIPUPOJAE U IKU3ZHEACATEIBHOCTH 4YeJIOBEKa M OpraHu3MoB. Kopposus 4
BELIECTB METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIOB OT KOPPO3UU

Hemeramnbl. OOmue ¢usnueckue M XHUMHUYECKHE CBOWCTBA HEMETAJIOB. THNUYHBIE CBOWMCTBA

HemeraiioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COeTUHEHUI HeMeTasioB. KpyroBopoTst 4

OMOreHHBIX 3JIEMEHTOB B IIPUPOJIE

XYMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJiell u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIUHEHUIH, 4

BBICHIMX OKCHJIOB U THAPOKCHJIOB

IIpakTuyeckoe 3ansaTue Ne5

CocraBiieHHE YpaBHEHHMII XUMUYECKHUX PEAKIMI C YYaCTUEM MPOCTBIX M CJIOKHBIX HEOPTraHUYECKHUX

BEUIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETA/NIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpPHBIX THAPOKCUIOB, HEOPraHMYECKUX COJIEeH,

XapaKTEepU3YIOIINX UX CBOMCTBA. 2

Pelenne mpakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKMX 3a/JaHMM Ha CBOWCTBA, COCTaB, MOJYYEHHUE U

0e30MacHOe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIEeCTB B OBITY M MPaKTHYECKOU

JIeATETbHOCTH YeIIOBEKa
Tema 3.3. OcHOBHOE coep:KaHue OK 01
WNnentuduxanus OK 02

(]

HeopraHWHeCKuX IIpakTuyeckoe 3ansaTHe Ne6 OK 04
BELIECTB .

Pemenne sKkcrepUMEHTaNbHBIX 3a/ad IO XUMHYECKHMM CBOICTBAM METalIOB U HEMETAJIOB, IO

Pacno3HaBaHUIO U MOJIYYEHHUIO COEIMHEHUI METAJJIOB M HEMETAILJIOB.

Nnentudukanys HEOPTaHMYECKUX BEIIECTB C HCIIOJB30BAaHUEM HX (PH3UKO-XMUMHUUYECKHX CBOWCTB, 2

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kKapOOHAT- U XJOPHJI-

AQHWOHBI, HA KATHOH aMMOHHSI
Paznen 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 20
Tema 4.1. OcHOBHOe coep:KaHue OK 01




Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHuYeCcKux
BEILECTB

TeopeaneCRoe oﬁyqe}me

IlosiBieHUe U pa3BUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckor xumuu. Mecto u
3HAYEHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
OcCHOBHBIE NOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsI OopraHmdeckux coenuHeHunii A.M. byrtieposa.
VYriepoaHslid CKEJIET OPraHUYeCKOW MOJIEKYJIbl. 3aBHUCHMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO
CTPOEHMS MOJIEKYJ. MI30Mepus U u30MepHI.

[lonstne o ¢yHkuuoHampHOW rpymme. Pamukan. IlpuHnmnbel kiaccuUKAUM  OPraHUYECKUX
coequHeHUN. MexnyHapoiHas HOMEHKJIAaTypa W IPHUHLUIBL HOMEHKJIATYPbl  OPraHUYECKUX
coequnenuii. I[lonaTtue 00 a3oTcomepKallMX COCAMHEHUSAX, OMOJIOTMYECKH AaKTHBHBIX BEIIECTBAX
(yriaeBojax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPDHBIX COEIUMHEHUAX (MOHOMEp, IOJUMEp,
CTPYKTYpPHOE 3BEHO)

IIpakTuyeckoe 3ansaTue Ne7

HoMmeHkiatypa OpraHMYEeCKHX COCIUHCHUN OTIENBHBIX KIJIACCOB (HACHIIICHHBIC, HCHACHIIICHHBIC W
apOMaTUYECKHE YTIICBOJOPOJBI, CITUPTHI, (DEHOJIBI, aJbJICTHIbI, KETOHBI, KAPOOHOBBIC KHCIOTHI U JIp.)
CocraBiieHHe TIOJNHBIX U COKpPAIEHHBIX CTPYKTYPHBIX (HOPMYNI OpPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3Ysl WX HAa3BaHUS 10 CHUCTEMATHYECKOH W TPUBUAIBHOH HOMEHKJIAType (ITHIICH,
aleTUIIeH, THIEepUH, (eHos, QGopManbIeruja, yKCycHas KHCIOTa, TIuIuH). Pacdersl mpocreiimieit
(bopMyITBI OPraHUYECKONW MOJIEKYJIBI, HICXOIS U3 AJIEMEHTHOTO cocTana (B %)

IIK...

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCTMHECHUI

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yueHue

OU3NKO-XUMHYECKHE CBOWCTBA OPraHUYECKUX COCIWHEHUM OTACNIBHBIX KJIacCoB (0COOCHHOCTH
KJIacCU(UKAIMU U HOMEHKJIATYpPhl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U oOmias popmyna; u3omMepus;
(du3HYecKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI TMOTYYEHHUS):

— MpeAenbHBIC YIIIEBOJAOPObI (aJKaHbl M IUKIOATKaHbl). ['opeHre MeTaHa KakK OJUH W3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIIIEHHOCTH U ObITYy. CBONCTBA MPUPOIHBIX YIIEBOJAOPOIOB, HAX0XKICHHUE B
MPUPOJIE U NPUMEHEHUE AJIKAHOB;

— HempelenbHble (QJKEeHbI, aJKUHbBl U alKaJWeHbl) U apoMaTHYeCKHUe YrieBoIOopoAbl. [opeHue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU ISl CBAPKU U PE3KU METAJIIOB

OK 01
OK 02
OK 04
IIK...




— KUCJIOpOACOepkKallue coeAUHEeHUs! (CITUPTHI U (HEeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aTbAETH/IbI
U KETOHBI, JXUPBI, yriaeBonbl). [IpakThyeckoe NPUMEHEHHE STUJICHIJIMKOISA, TIIHMIEpPUHA, (eHOoa.
[Ipumenenue Qopmanpaernaa, aneraibAeruaa, YKCYCHOM KHUCIOThl. Mpula Kak COJU  BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOHCTBA MbLIa

— a30TCOoJAEpXalllue COeIMHEHUs (aMMHBI M AaMMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHbIe
COEJMHEHUs (CHUHTETHYEeCKHEe M OMOJIOTMYeCKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepusanus 3TUICHA KaK OCHOBHOE HaIIPaBJIEHUE €TI0 MUCIO0JIb30BaHUS.

['eneTnueckas cB3b MEXAY KJIaCCAMU OPraHUYECKUX COeIMHEHUN

IIpakTH4yeckoe 3ansiTue Ne8

CBoiicTBa OpraHMYEeCKMX COCJUHEHUH OTHENbHBIX KJIACCOB (TPUBUAIbHAS U MEXIYyHapOJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJyUEHUs): MPEesIbHbIE (QIKAaHbl U LUKIOAIKAHBI),
HernpeebHble (AIKEHbI, JIKMHbBI U aJIKaJHeHbl) 1 apOMaTUYECKHE YIIIeBOAOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBBIE  KHCJIOTBI W S(QUpPHI, adbJACTHIBI W  KETOHBl, AaMHHBI H  aMHUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€OUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHMH C
y4acTUEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa U CTPOEHUS

Tema 4.3. OcHoBHOE coaepKaHue OK 01
Nnentuduxanus OK 02
OpraHU4YeCKUX TeOpeTquCKoe Oﬁy‘leHI/le OK 04
BEILIECTB, UX 11K
N buooprannueckue coenunenus. IlpumeHenune wu Ouonormyeckas posb yriaeBoaoB. OkucieHue
NpUMeHEHNE B JIJIEBOJOB — MHCTOYHUK OHHEPrHUM IKUBBIX oOpraHu3MoB. OOnacTd NpUMEHEHUS aMHUHOKHUCIOT.
6LITOBOM 1 [IpeBpamienus: OenkoB MNHUIIM B opraHu3Mme. buonornueckwe ¢yHKiuu OenkoB. buonorundeckue
MPOH3BOICTBEHHOI byHKIUY KUpOB. Posib oprannueckoil XuMuu B pelieHu: mpo0eM MUIIeBOl 0€30MacHOCTH
NEeSATEIbHOCTH . .

Ponp opranmdeckoil XMMHUU B pEHICHHH NPOOJIEM JHEPreTUYECKOW Oe30MacHOCTH, B PAa3BUTHU
YEJIOBEK

cloBeKa MEUIIMHBI, CO3/TaHUN HOBBIX MATEPUAJIOB, HOBBIX NCTOYHHKOB SHEPTIUH (ATHTEPHATHBHBIC NCTOYHUKHU

sHeprun). OnacHOCTh BO3/IEUCTBHS Ha KUBbIE OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTIAEIbHBIX KJIACCOB

(YrJIeBOIOpOIBI, CIHUPTHI, (PEHOJBI, XJOPOPTaHUYECKHE IPOU3BOJIHBIE, ANbACTHABl W JAp.), CMBICIT

MOoKa3aTels MPeaeIbHO TOMYyCTUMON KOHIIEHTpalluu
Pasznea S. Kunernyeckne U TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XMMUYECKUX PeaKkiuii




CxopocTb OcHoBHOe coJep:xkaHue OK 01
XUMHYECKUX OK 02
peaKuui. Teopernueckoe o0yueHue 1IK...
XUMHYECKOE
paBHOBECHE CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IHYHBIX (DAKTOPOB: MPUPOIBI peampyioumx BEIIECTB,

KOHIIGHTpAIlMM PEarupyroIuX BEIIECTB, TEMIEPAaTyphl W IUIOMIAJAM PEAKIIMOHHON ITOBEPXHOCTH.

TemoBbie 23 (HEKTHl XUMUYECKUX pEaKIii. IK30- U SHTOTEPMUICCKHE, PEAKIHH.

OO6paruMocTh peaknuii. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIIECHHE TOJ JCHCTBHEM pa3IMYHBIX

(dakTopoB (KOHIIEHTPAIMS PEAreHTOB WU MPOIYKTOB PEaKIIMH, TaBIICHUE, TeMIIepaTypa) s CO3aHus

ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUecKux mporeccoB. [Ipunnumn Jle [llarenne

IpakTnyeckoe 3ansitue Ne9 OK 01

OK 02

Pemenune npakTUKO-OPUCHTHPOBAHHBIX 3aJaHUK Ha aHanu3 (HaKTOPOB, BIMSIONIMX Ha H3MCHCHHE 1IK...

CKOPOCTH XMMHYECKON pEeaKiuu, B T.4. C O3 IKOJIOTUYECKH 11€TIECO00Pa3HOTO MOBEACHUS B OBITY

U TPYJIOBOM JISSATEIIBHOCTH B IEJISTX COXPAHEHHS CBOCTO 3/IOPOBBS M OKPYKAIOIIEH TPUPOTHOM CPEIIBI.

Pemennie mnpakTHKO-OPUMEHTUPOBAHHBIX 3aqaHWil Ha mnpuMeHeHue mnpuHnuma Jle-Illarense s

HAXOXJICHUS HampaBIICHUS CMEIICHUS PaBHOBECHS] XWUMHUYECKOW peaknud ¥ aHaiu3 (PaKTopos,

BIUSIONINX HA CMEIIEHUE XUMUYECKOTO PABHOBECHS
Paznea 6. PacTBopsI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
ITonstue o OK 02
pacTBopax TeopeTnueckoe o0yueHue OK 07

IIK...

PactBopeHne kak ¢u3MKO-XUMHUECKHil mporiecc. PactBopsel. CriocoObl MPUTOTOBICHUS PAaCTBOPOB.
PactBopuMocTe. MaccoBas o1 pacTBOpeHHOro BemecTBa. CMBICT MOKazaTens MpeaesibHO
JOMYCTUMON KOHIIEHTPAIIUHU U €T0 UCIOJIF30BaHUE B OLIEHKE IKOJIOTHUECKO 0€30MacHOCTH.

[IpaBuiia SKOJIOTMYECKU I€1€cO00pa3HOro IMOBEAEHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LEJSAX
COXPAHEHHUS CBOETO 3/I0POBbSl U OKPY’KAIOIIEH MPUPOAHOU CpPEIbl; OMACHOCTh BO3ACHCTBUSI HA JKUBbBIC
OpTraHU3MbI OIIPEACTICHHBIX BCIICCTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN HA PACTBOPBI, UCIIOJIb3yeMbIe B OBITOBOU H
MIPOU3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKA




Paznen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBeKAa 4

Xumus B ObITY U [QcHOBHOE coJiep;KaHue

IIPOU3BOJICTBEHHOU

ACATEIILHOCTH Teopernyeckoe o0yuyenune

4eJI0BEKa
Hogelilmme 1ocTHKeHUs: XMMUYECKOH HAyKU M XUMHUYECKOHW TexHosnoruu. Poins xuMuun B obecnieueHun
9KOJIOTMYECKOM, SJHEPreTUYEeCKON U MUIIEBOM 0€3011aCHOCTH, Pa3BUTUHM MeaulnHbl. [IpaBuia noucka u 2
aHau3a XUMHMUYECKOW HH(OpPMaluM U3 pa3IMyHbIX HCTOYHUKOB (Hay4yHas M ydyeOHO-Hay4dHas
JaUTEpaTypa, CpeacTBa MaccoBOM nHpopmanmu, cetb IHTEpHET)
IIpakTHyeckoe 3ansaTHe Nel0
[Touck u aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHIl ¢ ydyeToM Oyayluei
npoecCHOHANIBHOM ~ NIE€ATENbHOCTH 0  TEMaM:  Ba)KHEWIIME  CTPOMTENbHBIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTe€pHallbl, KpPAacKW, CTEKJIO, KEepaMuKa, MaTepuanbl i DJIEKTPOHUKH, 5

HaHOMAaTEPHAJIbl, TEKCTWJIbHBIC BOJIOKHA, HWCTOYHMKH DHEPTUU, OPTraHUYECKHEe W MUHEpaIbHbBIC
ynoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSL.
3amuTa: [lpencraBnenue pe3yabTaToB pelieHus KecoB B popMe MUHH-IOKIa/1a C Mpe3eHTaluei

OK 01
OK 02
OK 04
OK 07
IIK...

IIpomeskyTouHas arrecTauus Mo AucuunanHe (nuddepeHIUPOBAHHBIHA 3a4eT)

Bcero

70




3.YCJOBUS PEAJIM3AILIMA TIPOTPAMMBI YYEBHOM
JUCHUIIJIMHBI «XUMMUSA»

3.1. TpebGoBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanmzarus mporpaMMbl  0a30BOM JTUCIMIUIUHBI « XUMUS» TPEOyeT HATWIHS
y4eOHOro KabuHeTa « XUMHUHU U OMOJIOTHIY:

pabouee MecTo IpernoaaBaTess; padoune MecTa 00yJaroIuXxcs; J0CKa ydeHUuIecKast
OOBIYHAs, HACTEHHAs, BUICOABOWKA, TEIEBU30p, BUACOMArHUTOPOH, aBTO JEp>KaTEeIN
JUTS IPOOUPOK, KOJUIEKIIUU METAIIJIOB, KOJUIEKIIMY HEMETAIUTMUECKUX MaTepUAIIOB,
BUJICOKACCETHI C YUeOHBIMU (pUITbMaMu, y4eOHbIC MIaKaTHI.

3.2. MudopmanuonHoe odecrnedenne 00ydeHust

[lepeuenb pekOMEHIyeMbIX YyU4eOHBIX U3JaHui, IHTEpHET-pecypcoB,
JOTIOJTHUTENBHON JIUTEPATYPBI

OCHOBHBIC HCTOYHUKH:

1. Tabpuenssa  O.C., OctpoymoB W.I'. Xumwus: y4yeOHUK MJIS CTYJICHTOB
npodeccCHoHaNbHBIX 00pa30BaTENbHBIX OpPraHU3alliid, OCBAMBAIOIIUX MPOPECCUU
u creruansHoctu CIIO. — M., 2017

2. l'abpuenssu O.C. u ngp. Xumus. [lpaktukym: yde6. mocobue sl CTYIEHTOB
npodecCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3allii, OCBAMBAIONIUX MPOQECCHuu
u cnenuaabHocTH CI1O. —M., 2017

3. T'abpuensn O.C.u ap. Xumus: nmocodue ans moarotoBku Kk EI'D: ydueb. mocodue
UL CTYACHTOB  MPOQeCCHOHANBHBIX  00pa30BaTEIbHBIX  OpPTaHHM3AIUH,
ocBauBaroiux npodeccun u cneruaibHoctu CI10. — M., 2017

4. T'abpuensu O.C., JlpicoBa I'.I'. Xumus. TecTsl, 3a7a4n U yHnpaxHeHUs: yueO.
nocodue sl CTYyACHTOB MNpOo(heCcCUOHATBHBIX 0Opa30BaTENbHBIX OpraHU3AIINA,
ocBauBaromux npodeccun u crenuansuoctu CI1O0. — M., 2017

5. Epoxun FO.M., Kopaiea U.b. Xumusa mis mpodeccuit U crnenuanbHOCTEH
TEXHUYECKOTO ¥ ECTECTBEHHO-HAYYHOTO MpoQuiieii: y4eOHUK [JIsi CTYJIEHTOB
npoeccruoHanbHbIX 00pa30BaTEIbHBIX OpPraHU3allMi, OCBAUBAIONIUX Mpodeccuu
u cruenuansHocTu CIIO.— M., 2017

6. CnamkoB u ap. Xumus it npodecCHii M CHEIUaIbHOCTEH TEXHUYECKOTO
npoduis (NMEKTpoHHOE npuiioxkeHue). — M.,2017

CnpaBoyHasi quTeparypa:

1.Kpemenuyrckas M.A. Xumus. J{ns nogrotopku k EI'D \ M.A. Kpemenuyrckas,
C.IO. BacunseB — M.: ACT, Cnoso, Baagumup BKT, 2017 ( Hoseitmmit
CIIPaBOYHUK IIKOJILHUKA)

HNuTepHer pecypesbi:

1. MukprokoBa, E. lO. Opranwueckas xumus . ydeOHoe mocoboue / E. IO.
MuxkprokoBa, H. P. KacanoBa. — Kazans : KTABM um. baymana, 2020. — 102 c. —
Tekct : snextponnsiii // Jlanb : 3neKTpoHHO-OMOMMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/144265

2. O6mas xumus. Teopust u 3amauu : yuyeOHoe mocooue / H. B. Koposun, H. B.
Kynemos, O. H. T'onuapyk [u gp.] ; mon pepakuueid H. B. Koposuna, H. B.



https://e.lanbook.com/book/144265

Kynemosa. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2018. — 492 ¢. — ISBN
978-5-8114-1736-0. — TekcT : 37eKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/104946

3. "Opranunueckas xumus" DJICKTPOHHBIN yueOHUK - Chemistry.ssu.samara.ru

4 Kmoksuna, E. F0. O6masu neopranuveckas xumus. Kypc nekmuit : ydeOHOE
nocooue / E. 0. Kmoksuna, C. I'. be3psanun. — 2-¢ u3a. — OpeHOypr :
Openbyprckuit I'AY, 2013. — 342 c.— Tekcr: osnexktpoHHbIA // JlaHb
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/134500



https://e.lanbook.com/book/104946
https://e.lanbook.com/book/134500

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KOHTpoJIb U OLIEHKa pe3yJIbTaTOB 00yUYEHHUs OCYIIECTBIIAECTCS MPENOgaBaTEIEM
B TMpolleccCe TNPOBEACHUS MPAKTUYECKUX 3aHATHM U J1a0OpaTopHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYyYarOIUMUCA WHIAUWBHUIYAJIbHBIX 3aJaHUU,
IIPOEKTOB, HMCCIIENOBaHUN. Pe3ynpTaThl 0OydeHHs ONPENENSIIOT, 4TO 00ydJaromuecs
JNOJDKHBI 3HAaTh, IMOHMMAaTh M JEMOHCTPUPOBATh MO 3aBEPUICHUU W3YUYCHHUS
JVCHUTINHBIL.

st hopMUpOBaHUs, KOHTPOJIE U OLEHKH Pe3yJbTaTOB OCBOCHHS Yy4eOHOM
JUACIHUIUIAHBI UCIIOJB3YETCA CUCTEMA OLEHOYHBIX MEPONPUSATHM, MPEICTABISIONIAS
co0O0M KOMIJIEKC YUYEOHBIX MEPOTIPHUSTHI, COTJIACOBAHHBIX C Pe3ybTaTaMu 00y4YeHUs
u chopmynupoBaHHbix ¢ ydetoM PI'OC COO (mpeaMerHble pe3ysbTaThl IO

nucuumuinae) u GI'OC CIIO0.

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat o0yuenust Tumst ouenoqnvmx
MeponpusiTHii
| | OcHOBHOE cofiep:kaHne
1 Pa3nea 1. OcHoBBI @opmyposart,
0a30Bble MOHATHS U
CTPOEeHHS BellecTBA
3aKOHBI XUMHUH
1.1 |OK 01 CrpoeHue aToMOB CocraBnars xumuueckue |1. Tect «CtpoeHune atomoB
XUMHYECKHX 3JIEMEHTOB |(DOPMYIIBI COSMHCHHUI B |XMMHUYECKUX PJICMEHTOB U
Y TIPUPOJIa XUMUYECKOW |COOTBETCTBUH CO MIPUPOIa XUMUYCCKON CBSI3M».
CBSI3H CTETIEHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIIEHUE
XUMHUYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOpMyT
MCXOJIS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTU |(OKCHIIOB, CYNb(HIOB, TUIPUIOB
U T.OL).
3. 3amaHus Ha UCIOJIbL30BaHUE
XUMHYECKOH CHMBOJIUKA U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIATYpe MEXIYHAPOIHOTO
COI03a TEOPETUYECKON U
MIPUKJIAIHON XUMUU U
TPUBHAIILHBIX HA3BAHUU IS
COCTaBJICHUS XUMHUYECKUX
(hopmyn TByXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(puaA0B, TUAPUIIOB U T.11.) U
JIPYTUX HEOPTaHUYECKUX
COCMHEHUH OTACNBHBIX KJIACCOB
1.2 |OK 01 [lepuoanueckuii 3akoH 1| XapakTepru3oBaTh 1. Tect «Mertammnueckue /




OK/IK

Moayas/Paznen/Tema

PesyabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

OK 02

tabnuia J[. 1.
Menpeneena

XUMHNYCCKUC 3JICMCHTHI B
COOTBCTCTBUH C UX
10JIO)KEHUEM B
IIEPUOUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. Menneneena

HeMeTaJlJINYeCK1e CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djieMeHToB J[. 1.
Menneneensay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHHUE CBSI3H MEX]TY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M MIEPUOUIECKUM
M3MECHEHHEM CBOMCTB
XHUMUYECKHUX DJIEMEHTOB U UX
COCIUHEHHH B COOTBETCTBUH C
nonoxenueM llepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHus Ha
XapaKTepU3alUI0 XUMHIECKIX
3JIEMEHTOB: «MeTamindyeckue /
HEMETAININYECKUE CBOICTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEePUOINYECKON CUCTEME
XHMUYECKHX DJIEMESHTOB

.. MenneneeBay

Paznea 2. Xumuueckue
peakuuun

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

2.1

OK 01
OK 04

THUIbl XUMHUYECKUX
peakuui

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu

1. 3amauym Ha cocTaBJIcHUE
YpaBHEHUU pEaKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCII0IL30BaHUEM METOIa
AIEKTPOHHOTO OaiaHca.




Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pasnen/Tema | Pe3yabrar 00yyeHus .
MeponpusiTuii
2. 3agauyn Ha pacyeT MaccChl
BEIIeCTBa WK 00BhEMA
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
peaKkiuu BEIIeCTB; PacuéThl
Macchl (00bEMa, KOJIMIeCTBa
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
puUMecH
2.2 DNeKTpOoNUTHYECKAst CocraBnsTh ypaBHEHUS 1. 3agaHus Ha COCTaBJICHUE
JUCCOIMAIUS M HOHHBIA |XUMHUYCCKUX PEAKIIHH MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KUCJIoT,
y4acTHEM OCHOBAaHUH U COJIEH,
HEOPTaHUYECKUX BEUIECTB |YCTAHOBIICHUE H3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. IIpaktrueckoe 3anstue "Turbl
XUMHYECKUX peakiui'
3 Paszpnen 3. Crpoenune u |UccienoBars cTpoeHue u
CBOIICTBA CBONiCTBa
HEOPraHUuYeCKuX HEOPraHUYeCKUX
BellecTB BellecTB
3.1 |OKO01 Knaccudukanus, Knaccudpunuposars 1. Tect «Homenknarypa u
IK.. HOMEHKJIaTypa U HEOPTaHNYECKHe Ha3BaHUE HEOPTaHUIECKUX

CTpOCHHE
HCOPTraHNYCCKUX
BEIIIECTB

BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

BELIECTB UCXOJIS U3 UX
XUMHUYECKON (GOpMYJIIbI TN
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXOMIS U3 HA3BaHUS
BELIECTBA 10 MEXKTYHAPOIHON
WJIY TPUBUAJIBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCOBOM
707 (MacChl) XUMHYECKOTO
3JIeMeHTa (COeAMHEHUS) B
MOJIEKYJIE (CMECH).

3. IIpakTryeckue 3a1aHus 10
KknaccuuKaluy, HOMEHKIAType U
XUMHAYECKHM (hopMyiam
HEOpPraHMUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTryeckue 3a1aHus Ha




OK/IK

Moayas/Paznen/Tema

PesyabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BU/1a XUMHUYECKOMN
CBSA3U U TUIIA KPUCTAJUINYECKON
peLeTKu

3.2

OK 01
OK 02
IIK...

DU3HKO-XUMHYESCKUE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIIECTB

VcranaBauBarth
3aBUCUMOCTH (hPU3HKO-
XAMUYECKHX CBOWMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHHSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPHUCTAIUITMYECKOU
pelieTKu

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOMCTB OKCHUOB,
KHUCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEW».

2. 3ajaHus Ha COCTaBJIECHUE
YpaBHEHUN XMMHUYECKUX PEaKIIUT
C Y4acTHEM IIPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(pOTEpPHBIX DJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBAaHMHU M aM()OTEPHBIX
TUIPOKCHU/I0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI TIOJTYUYEHHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHus Ha
CBOICTBA U MOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

WNnentuduxarus
HEOPraHUYECKUX
BEIECTB

Hccnenosatb
KaueCTBEHHbIE PEAKIINU
HeOpFaHI/IqGCKI/IX BCIICCTB

1. [IpakTHKO-OPUEHTUPOBAHHBIE
3aJIJaHus 110 COCTABIICHUIO
XUMHUYECKHUX PEAKLUN C y4aCTHEM
HEOPTraHUYECKHUX BEIIECTB,
HCTIOB3YEMBIX TSI MIX
UJICHTUPHUKAIIH.
2.IlpakTdeckoe 3aHsTHE:!
“Unentuduxarms
HEOPraHUYECKUX BEIIEeCTB”

Pazpnen 4. Ctpoenue u
CBOMCTBA
OPraHuYecKux
BellecTB

Hccaenosarb cTpoeHue u
CBOMCTBA OPraHUYeCKHX
BeLIECTB




OK/IIK

Moayas/Paznen/Tema

PesyabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

4.1

OK 01
IIK...

Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpraHn4C€CKuUX BCIICCTB

Knaccudunuposats
OpTraHUYeCKUE BEIECTBA B
COOTBETCTBHH C MX
CTPOCHHUEM

1. 3anaHus Ha cocTaBlIEHUE
HAa3BaHUW OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAJILHON WIH
MEXKIYHAPOIHOU
CUCTEeMAaTUYECKON HOMEHKJIIATYpe.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3aauu Ha onpezeneHue
npocreimien GopmMyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOS
U3 AJIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04
IIK...

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcraHaBaInBaTh
3aBUCUMOCTH (PU3HKO-
XAMHUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3ajaHus Ha cOocTaBJIEHUE
YpaBHEHUN XUMUYECKUX pPEAKIUN
C y4acTHeM OpraHMYeCKHX
BEIIECTB Ha OCHOBAaHUU MX
COCTaBa M CTPOEHUS.

2. 3ajaHus Ha COCTaBJIECHHE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKLIUN U
TE€HETUYECKOM CBS3U
OpPraHWYECKUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacyerHble 3a1auu 110
YPaBHEHUSIM PEAKIIMI C yIaCTHEM
OpPTaHWYECKUX BEIIECTB.

4. IIpakTuyeckoe 3aHATHE
“IIpeBpalieHusi OpraHU4eCKux
BELIECTB IPX HArpeBaHUU"

4.3

OK 01
OK 02
OK 04
IIK...

WNnentuduxarus
OpPraHUYECKUX BEIIECTB,
WX 3HAUYCHUE U
MIPUMEHEHHE B OBITOBOMA
Y MMPOU3BOJCTBEHHOM
JeSITeTbHOCTH YeJI0BEKa

Hccnenosath
KaueCTBEHHbIE PEAKIINU
OpraHUYECKUX
COEJIMHEHHH OTIEIBHBIX
KJaCCOB

1.IIpakTUKO-OpUEHTHUPOBAHHBIC
3a7aHus 10 COCTABJICHUIO
XUMHYECKHUX PEAKIHiA C yJacTHEeM
OpPTaHUYECKUX BEIIECTB, B T.4.
HCTIOB3YEMBIX ISl MX
UJIeHTU(DUKAITIN B OBITY U
MIPOMBIIIJICHHOCTH.
2.IlpakTrdeckoe 3aHsATHE:
“Unentuduxarisi OpraHn4ecKux




Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pasnen/Tema | Pe3yabrar 00yyeHus .
MeponpusiTH
COEIMHEHUI OTAENIBHBIX KJIaccoB”
5 Pazpeu S. Xapakrepu3oBaTb
Kunernueckue u BJHMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUs XHMHYECKHX peakuui
XHUMHYECKHX pPeaKkuui
5 |OKO0l CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTuKO-OpHEHTUPOBAHHbIE
OK 02 peakuuii. XuMHUYECKOe |BIMSHUE KOHIICHTpAlMU |TEOPETUYECKHUE 3aaHus Ha
IK... paBHOBeCHE pearupyromux BeUecTB U |aHaau3 PakTOpOB, BIUSAIOLUIMX HA
TeMIIepaTypbl Ha CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKOH
XUMHUYECKHUX PEAKINH peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 33aJaHUS HA
BIIUSTHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHIEHTpauuu Bemiects, |lllaTenbe 1 HaxoXACHUS
peaxkuuu cpeasl u HaIlpaBJIEHUS CMEIIECHUS
TEMIIEPATYPhI HA pPaBHOBECHS XUMUYECKON PEaKIINH
CMEIIEHHE XUMUYECKOTO |1 aHau3 (aKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBarb HCTHHHBIE
Pa3nea 6. PacTBopbl  |pacTBOpBI € 3aJaHHBIMH
XapaKTepUCTUKAMHU
6.1 | OKOl [|IlonsaTue o pactBopax |Pa3nuuare UCTHHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.
IIK ... 2. IIpakTUKO-OpUEHTHPOBAHHBIE

PACUCTHBIC 3aJaH1A HA
AUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YCMBIC B OBITOBOM U
HpOH3BOHCTBCHHOﬁ ACATCIIBHOCTHU
YCIO0BCKa




Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pasnen/Tema | Pe3yabrar 00yyeHus .
MeponpuATHI
6.2 | OK 01 Uccnenosanue coiictB |MccnenoBatsh Gpu3nko- [IpakTuueckoe 3aHsiTHE
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoOB”
IIK ... HUCTUHHBIX pacCTBOPOB
7 Paznen 7. OneHuBaThL NNOCJIEACTBUSA
Xumus B ObITY B OBbITOBOM U
NPOM3BOJACTBEHHOMI NPOM3BOACTBEHHOMI
AesITeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa
YeJ10BeKa ¢ MO3ULMH
IKOJIOTHYEeCKOH
Oe3onmacHoCTH
OK 01 Xumus B OBITY U OnenuBath nociencteus |Keiic (¢ yuetom Oynymiei
OK 02  |mpou3BOACTBEHHOM OBITOBOM U npodeccuoHaIbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |ITPOU3BOICTBEHHOM JEATEeTLHOCTH)
OK 07 NeSITeIbHOCTH YesioBeka ¢ |Bo3aMorkHbIe TeMbI pedepaToB:
IIK ... no3unuii sxosornueckont | 1. Ilorennenue kiumara u

0€e30I1aCHOCTH

BBICBOOOXKJICHUE Ta30BEIX
TUAPATOB CO JIHA OKEaHa.

2. Bynymme matepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuaisl Aiis
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB




