[loKyMeHT NoAnucaH NpocToil 3NeKTPOHHOM NOAMMUCHIO
MHdopmauus o Bnagenbue:

®MO: Kynuxesa Canpa KasbekosHa MHUHOGPHAYKHA POCCHUHA

[lomkHocTs: PexTop MOJHTEXHHYECKUH KoLleqk (puinaia (eaepajbHOro rocyapcTBeHHOro 6101KeTHOTO
[lara noanmcanna: 18.10.2026 25:56:35  oGpazoBaTeIbHOTO yUpeKIEHHS BLICIIEr0 00pa30BaHHUs

YHAKANbHbIiA IPOTPAMMHbIV KNOY: (V] a 0 e K M| FOCY JAPCTBEHHBII TEXHOIOTHY eCKHil YHHBEPCHTET
71183e1134ef9cfa69b206d480271b3c1a975e6f T [ r—

Hpenmeﬂmﬂ (IIHKJ]OBHH) KOMHCCHSI 00IECTBEHHOT0 MHTAHNUA H TOBAPOBEICHH A

YTBEPXKIALO:
Bpwo nnpexrtopa ¢unuana MI'TY
B TTOCe € SIOITQHOBCKOM
féeggéé : A.A. Cxansxos
ey § S 2025 T.

PABOYAS IIPOT'PAMMA YUYEBHOM JUCHUILINHBI

Haumenosanue nucuunaunnabl OYIL 07 Xumus

Haumenosanue crienmansaoctu 38.02.07 BaHKOBCKOE IENO

KBaJ’lH(l)HKa[IHﬂ BBIINNYCKHHKA CIICOHATIHUCT 0aHKOBCKOTO Aeja

®opma o0yueHnns ouHas (Ha 6a3e OCHOBHOTO 001ero od6pa3oBanms)

SIomonosckuit, 2025



Pabowuast mporpamma coctasnera Ha ocHoBe ®I'OC CIIO u yuebHoro nnaxa bunnana MI'TY &

nocenke S6oH0BCKOM 10 crienranbHocTH 38.02.07 BankoBcKoe 1emo

CocTtaBuTtess paboyeit IporpamMMBI:

MIPETOaBaTeNhb %’% P. H. Tlanew

(noandce) H.O. damians

Pabowas mporpamma yTBep)KHeHa Ha 3aCefaHWH TPEIMETHOH  (LHMKIIOBOII) KOMHCCHII

O6IH€CTB€HHOFO TIUTAaHUSA ¥ TOBAPOBEICHU ST

IIpencenarens mpeaMeTHOH (IUKITOBOH) KOMHCCHE

b og”  omsr 0 P. H. [Manew

(noanucsy’ H.O. damuans

COI''TACOBAHO:

3am. gupekrtopa mo CIIO dumuama MI'TY

B mocenke SI0JI0HOBCKOM ez /
My _eq” 2025r. .‘/7/“/?%’.2/;5'(// _3. X. Tnsmoxk
i (nozym:/) H.0O. damuniis




COJEPXAHUE

Crp.

1. TIACIIOPT PABOYEN ITPOI'PAMMbI YUEBHOM JUCLIUIIMHBL 4
2. CTPYKTYPA U COJEPXKAHUE OBPA3OBATEJIBHOU 1

BOCITUTATEJILHOI IESATEJILHOCTHU I10 PEAJIU3ALIUU YUYEBHOMN 8
JICLIUTUIVHBI
3. KAJIEHJIAPHBIV I'PA®UK BOCIIUTATEJILHOI PABOTBI 1O
JTCLTIIMHE 21
4. YCJIOBUSI PEAJIM3AIIMYN [IPOT'PAMMBI JMCLIMTITAHEI 21
5. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OBYUYEHHS Y BOCIIMTAHUS
10 VUEBHOW AUCIIATIMHE 23
6. AJIAIITALIUS PABOYEI [IPOTPAMMBI [TPU OBYYEHUU
VHBAJIUIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 27
3JIOPOBbSI

7. JIJUCT BHECEHHBIX U3MEHEHHWH B [TIPOTPAMMY 29



1. MACIHOPT IMIPOI'PAMMBbI YYEBHOM JUCIHHUIIIINHBI
OVYIIL.07 Xumus

1.1 O6aacTh NpUMEeHeHHUsI MPOTrPAMMBbI
Pabouas mporpamma ydeOHOM mucturuinabl OVIL.07 Xumus sIBISIETCS COCTaBHOW YacThIO

OCHOBHOM TpO(eCCHOHATBHON 00pa30BaTeNbHON MPOrpaMMbl TOJIMTEXHUYECKOTO KOJIIeKa
¢ummana MI'TY B mocenke S10J0HOBCKOM B COOTBETCTBUM C (peepaibHBIM TOCYAapPCTBEHHBIM
0o0pa3oBaTeNbHbIM CTAaHAAPTOM CpEIHEro mnpohecCHOHaIBLHOrO 00pa30BaHUSI B COOTBETCTBUU
@I'OC CIIO no cnermansHocTH 38.02.01 DKOHOMMKA U OYXTanTepCKUil y4eT (110 OTpaciisim)

1.2  MecTo AUCIUIUIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBI

Jucoummmaa OVIL.07 Xumus sBaseTcs: JUCHUATIIMHON 0a30BOTO IHUKJIA.

1.3 Llenmu v miaHUpyeMble Pe3ylbTaThl OCBOSHHS AUCIUTLIHHBL:

Lenu qucIUIUIMHBIL:

dopMHUpOBaHUE y CTYJICHTOB MPEACTABICHUS O XUMHYCCKOW COCTABJISAIONICH €CTeCTBEHHO-
HAay4YHOW KapTHUHBI MUpPA KaK OCHOBBI NMPHUHSTHUS PEHICHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpeie.

1.4. [Tnarupyemble pe3yibTaTbl OCBOCHHSI 00IIe00Pa30BATEIILHON JUCIMILIMHBI B COOTBETCTBUH C
droc CoO

OOI11e (JIMIHOCTHBIE ¥ METaIPeIMETHBIE) Pe3yIIbTaThL:

B yactu Tpy10BOro BoCIMTaHus:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0IHO0HE;

- TOTOBHOCTh K  aKTHUBHOW  JICATEIIBHOCTHM  TEXHOJIOTUYECKOM W  COIHAIbHOMU
HANPaBIEHHOCTH, CHOCOOHOCTh HMHHIIMUPOBATH, IUIAHUPOBATh M CaMOCTOSITENBHO BBIMOIHSITH
TaKyl0 JIeSITeIbHOCTB;

- HWHTEpec K pa3inuHbIM chepam nmpodeccHoHaATbHON AeSITETbHOCTH,

OBnazieHre YHUBEPCATTHbHBIMU YUEOHBIMH TTO3HABATENTHHBIMH JISHCTBUSIMU:

0a30BbIE JIOTHUECKUE ACHCTBUS:

- CaMOCTOSATENbHO (OPMYTUPOBATh M AaKTyaIM3UpOBaTh NPOOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JIJIsi CPAaBHEHUSI, KIIaCCH(UKAIIIN U
00001IeHHS;

- OMpEeNeNsTh eI JACSITEIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHUIKEHUS,

- BBISABJISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMaTPUBAEMbIX SBJICHUSX;

- BHOCHUTHb KOPPEKTHBBI B JI€ATEILHOCTH, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB IEIISIM,
OIICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

- pa3BHBaTh KPEaTHBHOE MBIILICHUE TIPU PEIICHUN KU3HECHHBIX TIPOOIEM

0a30BBIC UCCIIEOBATEILCKUE ACHCTBUS:

- BIAJCTh HaBbIKAMHU YYE€OHO-MCCIIEIOBATEILCKOM M TPOCKTHOM NEATEIbHOCTH, HaBbIKAMU
paspenieHus mpooIem;

- BBUIBIIATH TPUYMHHO-CJICICTBEHHBIC CBSI3M MW aKTyaJM3MpOBaTh 3a7ady, BBIABUTATh
TUIIOTE3y €€ PEILICHUs, HAXOJUTh apryMEHThl IJis J0Ka3aTeIbCTBA CBOMX YTBEPKICHUU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

- aHaJIM3MPOBAThH MOJIYUYCHHBIEC B XOJ€ PEIICHUS 337aud PEe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

- yMeTh TEPeHOCUTh 3HAHWA B  TIO3HABATEILHYID W  MPAKTHYECKYI0  00JIacTu
KU3HEICATCIIbHOCTH;

- YMETh MHTETPHUPOBATh 3HAHMS M3 PA3HBIX MPEAMETHBIX 00J1acTel;

- BBIABUTAaTh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHMS;

- CcrmOCOOHOCTh MX MCIIOIh30BAHUS B IIO3HABATEILHOM U COLMATBHOM MPAKTUKE
B 061acTH IEHHOCTH HAYYHOI'0 MO3HAHUS

- copMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
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HayKH U OOILECTBEHHOW MPaKTUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYp, CIOCOOCTBYIOLIETO

OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEPIIECHCTBOBAHMUE S3bIKOBOW M UMTATEIbCKOW KYJIBTYpPbI KaK CPEICTBA B3aMMOJEHCTBUS

MEXY JIIOJIbMU U IMO3HAHUS MUDA;

- OCO3HaHUE€ LEHHOCTH HAY4YHOWU JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH MPOEKTHYIO M

MCCJIEI0BATENbCKYIO ICSITENIbHOCTh UHIMBUAYAIBLHO U B TPYIIIIE;

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MIO3HABATEIbHBIMHU ACHCTBUAMM:

pabota ¢ uHpopMaIre:

- BIQJEeTh HaBbIKAMU IIOJIy4eHUs HH(OpPMALMM W3 MCTOYHHUKOB pA3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIIECTBIIATH TIOUCK, aHATN3, CUCTEMATH3AIUIO0 U MHTEPIPETAIIUI0 HHPOPMAIHH
pa3IMYHbIX BUJOB U (DOPM MpEICTaBICHHUS;

- Cco3daBaTh TEKCTHl B PA3IMYHBIX (opMaTax € yd4eTOM Ha3HAueHUs WHPOpMAIUU U
L[EJIEBON ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO0 (OpMY IPEACTaBICHUS U BU3YyaIH3al1H;

- OIICHHWBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(POPMAIH, €€ COOTBETCTBUE TPABOBHIM H
MOPAJIbHO-3TUYECKUM HOpMaMm;

- HCIOJB30BaTh CpeACTBA HHGOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B
pEIIeHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 33aJa4 C COOIIOJEHUEM
TpeOOBaHUN SPrOHOMHUKH, TCXHUKH O€30MACHOCTH, TMTHCHBI, PECYpPCOCOCpPEKCHHsI, TIPABOBEIX M
STUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 6€30MacHOCTH;

- BIQJCTh HAaBBIKAMH PACIIO3HABAHWS W 3alUTHl WHGOpMaNuU, WHPOPMAITHMOHHON
0€30MacHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPE/ICIICHUIO;

- OBJAJICHUE HABBIKAMHU Y4E€OHO-UCCIIEIOBATENbCKON, TMPOEKTHOW U  COLHUAIbHON
JesATeTbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

COBMECTHAas JIeATETbHOCTb:

- TOHHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYATbHON pabOTHI;

- TPUHUMATH II€JIM COBMECTHOW JI€ATEITbHOCTH, OPraHU30BHIBATH U KOOPAHMHUPOBATH
JIEUCTBHUS 110 €€ TOCTHXKEHHUIO: COCTAaBJIATh IUIaH JEHCTBUM, paclpeesTh POJId C Y4€TOM MHEHUU
YYaCTHUKOB 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

- KOOpJIWHHUPOBATh W BBHINOJIHATH pPa0OTy B YCIOBUSAX pPEaTbHOT0, BHPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILECTBIIATh TO3UTHUBHOE CTPATETUYECKOE TNOBEACHUE B PA3IMYHBIX CHUTYalLUsX,
MIPOSIBJISITHE TBOPUECTBO U BOOOpakeHHUE, ObITh MHUIIUATHBHBIM

OBJjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1eHCTBUAMM:

MIPUHATHE Ce0s U IPYTUX JTFOJCH:

- TPUHUMATh MOTHBBI W apryMEeHThl JAPYTUX JIIOJAEH TpU aHalu3e pe3ylbTaToB
NesATEeTLHOCTH;

- TpHU3HABaTh CBOE MPABO U MPABO APYTUX JIFOJIeH Ha OMIMOKH;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UITUHU APYTOTO YEIOBEKA;

B 001acTH 3K0/10rHY€CKOT0 BOCIITUTAHMS

- chopMHUPOBAHHOCTH JKOJIOTHYECKOW KYJIbTYphl, TMOHUMAHWE BIHUSHUS COIUATBHO-
SKOHOMHUYECKUX IMPOIIECCOB HA COCTOSHUE TMPUPOJHOM M COIMAIBHOW CpEellbl, OCO3HAHUE
r100aTbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUIAHHPOBAHUE W OCYUIECTBJIECHUE JCHCTBUN B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUSA
1eyed yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBRA;

AKTHBHOE HEMPUSITUE NCUCTBUMN, MPUHOCAIINX BPEl OKpYKaIolIeh cpee;

- yMeHue IIPOTHO3UPOBATH HeOJIaronpusITHbIE JKOJIOTUYECKHE MTOCJIEICTBHS
MPEAIPUHUMAEMBIX JEHCTBHUH, IPEAOTBPAILATh UX;

- pacuIMpeHHE OIbITa IEATEIBHOCTH HKOJIOTMYECKON HAIPABICHHOCTH;

- OBJAJICHUE HABBIKAMH YYEOHO-HCCIICOBATENbCKON, TIPOSKTHOM W  COLMAIbHOU
JIeATEIbHOCTH.



JluctmmmHapHbIe (PeMETHBIE) Pe3YIbTaThl 00yJICHHUS:

- 3HAHUSL:

31- 3HaeT: OCHOBOIOJAraroUIfe MOHATHS (XMMHYECKHH 3JIEMEHT, aToM, 3JEKTPOHHAas
o0onouka aroma, S-, p-, d-’JIEKTpOHHBIE OPOUTATM AaTOMOB, HMOH, MOJIEKYyJa, BaJEHTHOCTH,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHMS, XHMHYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YITIEPOAHBIA CKeNeT, PYHKIMOHAIbHAS TPYIIa, PaguKall, H30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUI DS, TOMOJIOTH, YIJI€BOAOPOJbI, KHUCIOPOJI- U a30TCOJAEpKAIIUE COCIUHEHMS,
OMOJIOTUYECKH aKTUBHBIC BEIECTBA (YIJIEBOMBI, KUPBI, OCITKN), MOHOMED, IOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs, KPUCTAUIMYECKAs pENIeTKa, THUIbl XUMHUYECKHUX
peakuuil  (OKUCIUTEIbHOBOCCTAHOBUTENbHBIE, JK30-U OSHAOTEPMUUYECKUE, PEAKIUHM HOHHOIO
o0MeHa), pacTBOP, ANEKTPOJIUTHI, HEIJICKTPOIUTHI, DIEKTPOITUTHUECKAS TUCCOLMALINS, OKUCIUTEb,
BOCCTAaHOBUTENb, CKOPOCTh XUMHUYECKOW pPEaKLUH, XMMHYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopuss XMMHYECKOrO CTpOeHHs opraHudeckux BemiectB A.M. bytnepoBa, Teopus
ANEKTPOJIUTUYECKON Mccouranuu, nepuoandecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHECHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMUU, (PaKTOJIOTUYECKUE CBEICHUS O CBOWMCTBAX,
COCTaBe, MOJIyY€HUHU U O€30M1aCHOM MCIOIb30BaHUH BAXKHEUIINX HEOPraHUUYECKUX U OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa,

32- 3HaeT OCHOBBI: XUMHUUYECKOW COCTABIISIONICH €CTECTBEHHOHAYYHON KapTUHBI MUPaA, POIH
XUMHUH B TIO3HAHUU SIBJICHUN MPUPOJBI, B (POPMHUPOBAHUM MBIIUICHUS U KYJIbTYPbl JTUYHOCTH, €€
(GYHKIMOHATIBHOH TPAMOTHOCTH, HEOOXOAWMOW JUIi pEIIeHHWS MPaKTHUYECKHUX 33434 |
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIECHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

33 - 3HaeT OCHOBHBIE METOJIbI HAayYHOIO IO3HAHUS BEIECTB U XMMHMYECKUX SBJICHUUN
(HabnroieHue, u3MepeHue, IKCIEPUMEHT, MOJICITUPOBAHHE).

- yMeHHS:

V1 - ymeeT: BBISBIATH XapaKTE€pHbIE MPU3HAKA WU B3aUMOCBA3b U3YUEHHBIX MOHSTHH,
MPUMEHSATh COOTBETCTBYIONIUE TOHSATHUS TIPH ONMUCAHUU CTPOCHHS M CBOMCTB HEOPTaHUYECKUX H
OPraHMYECKHUX BEIIECTB M MX IMPEBpPALICHUM; BBIABIATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUU C
MOHSATUSMHU U MPEACTABICHUSMHU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

Y2 - ymMmeer: UCNONb30BaTh HAUMEHOBAHUS XUMUYECKUX COEAMHEHUN MEXIYyHApOIAHOTO
COI03a TEOPETUYECKON W TPHUKIAAHOW XUMHUU W TPUBUAIBHBIE HA3BaHHUS BaXHEUIIUX BEIIECTB
(9TUJEH, aleTUIIeH, TIUleprH, GeHon, Gpopmanpaerus, ykcycHas KUCIO0Ta, TTUIUH, YIapHBIA Tas,
VIJIEKUCIIBIA a3, aMMHUak, raiieHass W3BeCTb, HeETralleHas W3BeCTb, NUThEBAas coJla U JIPYIHX),
COCTaBATh (HOPMYNBI HEOPTraHWMYECKUX U OPTaHMYECKHUX BEIIECTB, YPAaBHEHMS] XUMHUYECKUX
peakiuii, OOBICHATH WX CMBICH;, MOATBEP)KIATh XapaKTepHbIE XMMHUYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alUCSIMU YPAaBHEHUN XUMHUUECKUX PEaAKIIHi;

Y3 - yMeer: yCTaHaBIMBAaTh NPUHAMICKHOCTb H3YUYEHHBIX HEOPraHWYECKHX U
OpraHMYECKUX BEILECTB K OIMpPEACNICHHBIM KJIacCaM M TpylnaM COEAMHEHUM, XapaKTepU30BaTh UX
COCTaB W BAXXHEWIIIME CBOWMCTBA; OMPENEATh BHUJIBI XUMUYECKUX CBs3eH (KOBaJIeHTHAs, WOHHAs,
METaJIJINYecKasi, BOJOPOJ/HAS), TUIBl KPHUCTAUIMYECKUX PEIIETOK BEIIECTB; KiIacCU(PHUIMPOBATH
XUMUYECKHUE PEaKIIHH;

Y4 - ymeeT: NIPOBOJUTH PACUEThI M0 XUMUYECKUM (POpMyTaM U ypaBHEHUSM XHUMHUYECKUX
peakuuii ¢ HCIOJIb30BAHWEM  (U3WYECKUX BEJIWYUH, XapaKTEepU3YyIOIIMX BeHlecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
WCITOJTH30BaTh CHCTEMHBIE XUMUYECKNE 3HAHUS JIJISI IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

Y5 - ymeeT: IUJIaHMPOBAThb M BBHINOJIHATH XMMHUYECKUN SKCIEPUMEHT (MpeBpalleHus
OpPraHMYECKUX BEILIECTB IPU HArpEBaHHUM, IOJTYYEHUE OHTWICHA U HU3YYEHUE €ro CBOMCTB,
KaueCTBEHHbIE PEaKLIMU Ha albJETHAbl, KpaxMmall, YKCYCHYIO KHUCJIOTY; JeHaTypauus OeJKOB MpH
HArpeBaHUU, [IBETHHIC PEAKIIUU OCJIKOB; MPOBOJUTH PEAKIIMU HOHHOTO 0OMEHa, OMPEIENiTh CPEeIy
BOJIHBIX PaCTBOPOB, KAU€CTBEHHBIE PEaKIMu Ha CyibdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH
aMMOHHUSI; pelaTh SKCHepUMEHTalIbHbIe 3adaud mo Temam "Meramisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWJIaMHU TEXHUKH O€30MaCHOCTH TMpH OOpalleHWd C BelIeCTBAaMH H



71a00paTOPHBIM 00OPYAOBAaHUEM; MPECTABIIATh PE3yJIbTaThl XUMHUUYECKOTO IKCIIEpUMEHTa B (hopme
3aMiCH ypaBHEHUN COOTBETCTBYIONIMX pPEAKIU U (OPMYIUPOBATH BHIBOJBI HAa OCHOBE I3TUX
pEe3yJbTaTOB;

Y6 - yMmeer aHAIM3UPOBATh XHMHUYECKYI0 HH(DOPMAIMIO, IOJYy4aeMyl0 U3 pPa3HBIX
HMCTOYHHMKOB (Cpe/ICTB MaccoBOor nH(popmaruu, cetb UHTEpHET 1 ipyrue);

VY7 - ymeeT: IpOBOAUTH PacUeThl MO0 XUMHYECKHM (OpMyJaM U YPaBHEHUSM XUMHYCCKHX
peaKknMii ¢ HMCHOJIb30BaHUEM  (PU3MYECKMX BEJIWYHMH, XapaKTEPH3YIOIIMX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMAIbHBIE YCIOBHS) T'a30B, KOJIMYECTBA BEIICCTBA;
WCIIOJIb30BaTh CUCTEMHbBIC XUMHYECKUE 3HAHUS JJIsl IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM,;

Y 8 - ymeer: IJIaHUPOBATh W BBIMOJHATh XMUMHYECKHUN SKCHEPUMEHT (TIpEeBpaIICHUS
OPraHWYECKUX BEILIECTB IIPU HArpEBaHHUM, IOJTYYECHUE OHTWICHA U HU3YYECHUE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIIMM Ha aJIbJICTHbI, KpaxMall, YKCYCHYI0 KHCIIOTY; JIeHaTypamus OeIKOB IpH
HarpeBaHWH, [IBETHBIC PEAKIUKU OCJIKOB; MIPOBOJUTH PEAKIIMM MOHHOTO OOMEHa, ONPENEsiTh CPely
BOJIHBIX PAaCTBOPOB, KQU€CTBEHHBIC PEaKIIMHU Ha CyJb(aT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH
aMMOHMSI;, peIIaTh SKCIEepUMEHTalIbHbIE 3amadu 1mo TtemaM "Mertamwiel" u "Hemeramnsr") B
COOTBETCTBMM C TIPaBHJIAMH TEXHHMKH O€30MacHOCTH TMpU OOpalieHUHu C BEIIeCTBAMU U
1a060paTOPHBIM 000PYAOBAHUEM; TIPEACTABIIATh PE3YIbTATHl XUMHYECKOTO IKCIIEpUMEHTA B opme
3aliCH ypaBHEHHUI COOTBETCTBYIONIMX pEaKIUii U (OpMYyIUpOBaTh BBIBOJIBI HAa OCHOBE I3TUX
pe3yabTaToOB

Y9 — ymeet: coOmoaTh MpaBujia KOJOTHYECKH I€JIECO00PA3HOTO MOBEACHUS B OBITY U
TPYJIOBOM JACATECIBLHOCTH B IEISAX COXPAHCHHUS CBOErO 3JI0POBbI M OKPYXKAIOIIECH HPUPOIHOMN
Cpe/bl; YYUTHIBATh OMACHOCTh BO3JCMCTBUS Ha JKUBBIE OPTraHU3MbI ONPEACICHHBIX BEILECTB,
MOHUMAsI CMBICJT TTOKa3aTeNs MPeIeTbHOMN JOMYyCTUMON KOHIIEHTPAIIHH.

1.5. Kowmnereniuu oOy4aronierocs, GopMHUpyeMBbI€ B pe3yJIbTaTe OCBOCHUS JUCITUTIIINHBI:

OOpasoBarenbHas W BOCIUTATEIbHAs JEATENBHOCTh HampaBiieHa Ha (OpMHUpOBaHHUE Y
00ydJaronierocs CaeAyroIX KOMIIETSHIIHN:

OK 01. BeiOpatb criocoOsl penieHus 3ajad NpopeccCuoHanbHOMN eI TeTbHOCTH
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 07. CogeiicTBoBaTh COXpPAaHEHUIO OKpYXalolleld Cpelsl, pecypcocOepexeHuto,
IPUMEHSTh 3HaHUsI 00 U3MEHEHHMH KJIMMaTa, IPUHIUIIBI OEpEXIINBOrO MTPOU3BOJICTBA, 3PPEKTUBHO
JIENCTBOBAThH B UPE3BBIYANHBIX CUTYaLUSIX

1.6. KoanyecTBO 4aCOB HA OCBOEHME MPOTPAMMBI:
- MaKcHMaJlbHasl yueOHas Harpy3ka oOydaromuxcs — 72 yaca,
- 00s13aTeNbHAs ayIMTOpHAs yueOHast Harpy3ka oO0yJarommuxcst — 72 yaca.



2. CTPYKTYPA U COAEP/)KAHUE OBPA3OBATEJILHOI7'IUH BOCIHIUTATEJILHOM
JAEATEJBHOCTH 11O PEAJIM3AIIMHU YYEBHOU JUCHUIIJINHBI

OVIL.07 XUMUA

2.1.00beM JUCHUIJIMHBI U BHAbI Y4eOHOIH padoThl

Buna yueOHoii padoThl Beero

yacoB |Cemectp 2
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B ToMm uncie:
Jlexmmm (J1) 36 36
[Ipaktuueckue 3ausarus (I113) 36 36
Cemunapsl (C) - -
JlaGopaTopubie padoTs (JIP) -
CamocTosiTesqbHast padora ctyaenToB (CPC) (Bcero) - -
KoHcynbTanuit - -
Dopma IPOMEKYTOUHON aTTeCTAIUN mud.3auer | aud.3ayver
nuddepeHIMPOBaHHBIN 3a4eT
O01as TPyA10eMKOCTh 72 72




2.2 Tematnueckuit mwiad OVYIIL.07 Xumus

HaunmenoBanue tem

KomngecTBo yacos

- 5 £
e | LN "2 | |y |3
wm " Ne sse| 5|8 )
3aHATHS E : = = o g o
22 | = |EE| &2
2 =S8 5 &
Pasznea 1. OcHOBEI CTPOEHHS BeIleCTBA
1 JI1 CTpoeHHe aTOMOB XMMHYCCKUX 3JIEMEHTOB U IIPUPOJa XUMUYCCKON CBSA3U 2 2
Pemenne 3amannii Ha MCIIOJIL30BaHE XUMHYECKOM CHUMBOJIMKH M Ha3BaHUM COCTUHEHUM 10
HOMEHKJIAType MEKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIIAIHON XUMUU U TPUBUATIBHBIX
2 m31 HA3BaHMI JUISI COCTABIICHUSI XUMHUYECKUX (POPMYJT IBYXaTOMHBIX COSAMHECHHM (OKCUIOB, CYITb(HUI0B, 2 P
TUAPUIOB U T.I1.) U IPYTUX HEOPTAaHUUECKUX COSAMHEHUN OTJENbHBIX KIIACCOB.
CtpoeHne aTOMOB XUMHUYECKHX 3JIEMEHTOB. M30TOoMbI. DNekTpoHHass KOHPUTYpaIHs aToMa.
Knaccudukanus XuMHUECKUX SJIEMEHTOB (S-, p-, d-31emMeHThl). BaneHTHBIC 2IeKTpOHBI. BaleHTHOCTD.
3 J2 Ileproanueckuii 3aKOH U IEpUOIUYECKas CUCTEMA XUMHUUYECKUX deMeHToB J[.M.Menneneesa. 2 2
Ilepronnueckuii 3aKOH M MEPUOIMYECKAs CUCTEMA XUMHUYEeCKUX 31eMeHToB J[.M1.Menneneesa. Pemenne
4| 32 MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTepU3aLUI0 XUMUYECKUX JJIEMEHTOB 2 2
Pazgesn 2. XumMu4ecKHe peakiuu
5 | JI3 | Tumbpl XUMHUYECKHX peaKIuil 2 2
KonuyectBennbie oTHOMIECHNS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHUHU U PACUETHI 110
YpaBHEHUSIM XUMUYECKUX peakuuid. MoJb Kak eMHUIA KOJIMYeCTBa BelecTBa. MoJsipHas Macca.
6| 133 | 3ak0mm COXPaHEHHUs Macchl U 3Hepruu. 3aKoH ABorazipo. MomnspHblit 00beM razoB. OTHOCUTENbHAsS 2 2
IUIOTHOCTB Ta30B. PacyeTsl o ypaBHEHUSIM XUMHUECKUX PEaKIUi ¢ UCTIOJIh30BaHHEM MAaCChl, 00beMa
Teopust 3AEKTPOTUTUYECKON AUCcoannu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiuu HOHHOTO
7 J14 obmeHna. CocTaBieHUE peakinii FOHHOTO 0OMEeHa MyTeM COCTaBJICHHsI UX TIOJHBIX H COKPAIIEHHBIX 2 2
MOHHBIX ypaBHeHU. KHCIOTHO-OCHOBHBIE peakinu. 3alaHus Ha COCTABJIEHUE HOHHBIX PEaKIMI
HccnenoBanue THIOB (10 COCTaBY U KOJUYECTBY UCXOTHBIX U 00Pa3YIOMIUXCS BEIIECTB) U IPU3HAKOB
8 | B4 | xymuueckux peakuuii. [IpoBeieHre peakiyii HOHHOTO 0OMEHa, ONpeIeTICHUE CPEIbl BOIHBIX PACTBOPOB. 2 2
3agaHus Ha COCTaBJIECHUE MOHHBIX PEaKIUi




I135

CTpOCHI/IC BCIICCTBA U XUMUUYCCKNE PECAKIINHU. Z[eJ'IOBaﬂ urpa «TalHBI XMMUH U OUOJIOTHI.

Pa3znes 3. CTpoeHue U CBOIiCTBA HEOPraHM4YECKMX BelIECTB

10

Jd5

Knaccugukaiusi, HOMEHKJIATypa U CTPOCHHE HEOPraHMYECKUX BEIIECTB

11

I13 6

Pemenuie nmpakTuieckux 3aJaHuil mo kKiaccuukaiuy, HOMEHKIAType U XUMUYECKUM dopMyiaMm
HEOPraHWYECKUX BEILECTB Pa3IMYHBIX KJIACCOB (YrapHbIi ra3, yriaeKkUciblil ra3, aMMHuaKx, rameHas
U3BECTb, HETallIeHas! U3BECTh, IUTHEBAs COJIa U IPYTUX): HA3bIBATh M COCTABJIATH (DOPMYIIBI XUMHYECKHX

12

JI6

Mertamibl. O0ue ¢pu3nveckue U XMMUYECKHe CBOHMCTBA MeTayuioB. CrocoObl mosydeHus. 3HaYeHHE

13

Jd7

Hemeramner. O0mue ¢puznyeckne 1 XMMUYSCKUE CBOWCTBA HEMETAIUIOB. THITMYHBIC CBOHCTBA
HemetasuioB [V— VII rpynn. Knaccuduxaims u HoMeHKIaTypa coelnHeHui HemeTauioB. KpyroBopoTsl

14

J8

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KIIaCCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCJIOT,
coJiell u I[p) 3aKOHOM€pHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX COC,Z[I/IHCHI/II‘/'I,
BBICHIUX OKCHUIAOB U THAPOKCHUIOB

215

1137

CocraBieHre ypaBHEHUN XUMUYECKUX PEaKIUi C y4aCTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIIOB U aM()OTEPHBIX ITIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUN U aM(OTEPHBIX THIPOKCUIOB; HEOPTaHHYECKUX COJICH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUN HA CBOMCTBA, COCTAB, MIOJYYCHHUE U
0e30IacHOe UCIIOIb30BaHNE BAXKHEHIIINX HEOPIaHUUECKUX BELIECTB B ObITY U MIPAKTUYECKOMN

MAOTATIY ITAATII ITATIADAYIAQ

16

I138

Pemienue OKCIICPUMCHTAJIbHBIX 3a4a4 [0 XUMHUYCCKUM CBOMCTBaM METAJJIOB U HEMCTAJIJIOB, 110
PaCIIO3HaBaAHUIO U MMOJTYUYCHUIO COCIMHCHNI METAINIOB U HEMETAILIOB.

I/IILGHTI/I(i)I/IKaHI/ISI HCOPraHNYCCKUX BCIICCTB C MUCIIOJIb30BAHUEM UX (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOfICTB,
XapaKTCPHBIX KaUCCTBCHHBIX peaKHHP’I. KauecrBenHbIC pCaKknun Ha Cy.]'IB(l)aT—, Kap60HaT- " XJIOpHU -
AHHUOHBbI, HA KaTHOH aMMOHUS

Pasznen 4. CTpoeHune U CBOMCTBA OPraHUYeCKHX BellecTB

17

J9

K.]'IaCCI/Id)I/IKaI_[I/I}I, CTPOCHHEC M HOMCHKJIATYpa OPraHu4CCKHX BCIICCTB

18

1139

Homenknarypa oprannueckux COeMHEHUN OT/IETbHBIX KJIACCOB (HACHIIIICHHBIC, HEHACHIIIICHHBIC 1
apOMaTHUYECKHE YTIEBOIOPOIBI, CIIUPTHI, (DEHOIIBI, AJIbICTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHe MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYIT OPTaHMUECKUX BEIIECTB OTIACTHHBIX
KJIACCOB, UCIOJIb3YsI X HAa3BAaHUA [0 CUCTEMATUYECKON U TPUBUAIBHON HOMEHKIIATYpE (3TUJIEH,
areTusIeH, raulepuH, ¢geHom, 19 dopmanbpaerua, ykcycHast KUCI0Ta, TIIMIKH). PacueTs mpocTeieit
(bopMyITbI OpraHUYECKON MOJIEKYIIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)




19

J10

YTI1eBOAOPOIBI C IPOCTHIMU CBSI3SIMH — QJIKAHBI M [IMKJIOAKAHBI: 0COOCHHOCTH KJIacCU(DUKAIINH U
HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psl U o01mas hopmya; n3oMepus; puandeckue
CBOICTBA; XUMUYECKUE CBOWCTBA; CIOCOOBI OJTyUEHUSI.

20

Jd11

VYT1eBoA0pOAbI C OTHOW KPaTHOH CBS3bIO — AJIKEHBI, AJIKUHBL: 0COOEHHOCTH KJIACCU(PHUKALMU U
HOMEHKJIaTyphl BHYTPH KJIACCa; TOMOJIOTHYECKUH psia 1 o0mmas popmyia; n3oMepusi; pu3nuecKue
CBOWCTBA; XUMHUUYECKUE CBOMCTBA; CIOCOOBI OJYUYEHHUS.

21

J12

[TpupoHbIe HICTOYHUKH YTIEBOJOPOJIOB U HX IepepadboTKa.

22

J13

Kucnopoaconepkaiine opraHHueCKUe COSTUHCHUS: CITUPTHI ¥ (DEHOIIBI: 0COOCHHOCTH KJIACCH(HUKAIIMU U
HOMEHKJIATYpPhI BHYTPH KJIACCA; TOMOJIOTHICCKUH sl ¥ 001mast (hopMyIia; n3oMepusi; PU3nIecKue
CBOICTBA; XUMUYECKUE CBOMCTBA; crIOCOOBI MosrydeHus. [IpakTuyeckoe mpuMEeHEHUE STUIIOBOTO CIIHPTA,
STUJICHTIUKOJIS, TIUIEprHa, eHoa.

23

114

Kucnopoaconepkaiue opraHuueckue coeTuHeHNs. AJbAETH/Ibl U KETOHBI: 0COOEHHOCTH
KJaccu(pUKauy 1 HOMEHKJIATyphl BHYTPH KJIACCa; TOMOJIOTHYECKUH psif 1 o0mmast hopmyria; H30Mepus;
¢du3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; ciocoOb! nonydeHus. [lpumenenue Gpopmanbaeruaa,

24

I1310

CBoiicTBa OpraHNYeCKUX COCTUHEHUN OTAEIbHBIX KJIACCOB (TPUBHAIbHASA U MEXIYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOIYUYEeHHMsI): peAebHbIe (AJIKaHbl U [IUKIO0ATKaHbI),
Hernpe/iebHble (AIKEHbI, AIKUHBI U AJIKaJUEeHbI) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI U 3(UPBI, AJIbJETU/IbI U KETOHBI, AaMUHBI 1 AMUHOKHUCIIOTHI, BEICOKOMOJIEKYJISIPHBIE
COEIMHEHMS. 3aaHNsI HA COCTABJICHNE YPABHEHUHM XMMUYECKUX PEAKIMH ¢ y4aCTHEM OpPraHU4eCKUX

25

1311

CocraBieHue cxeM peakiui (B TOM 4KCIIe N0 NPEAJIOKEHHBIM 1IeTI0YKaM MpeBpalleHuil),
XapaKTepU3YIOIUX XUMHYECKHE CBOMCTBA OPraHMUECKUX COCTUHEHNH OTAEIbHBIX KJIACCOB, CIIOCOOBI UX
MOJIyYEHUs U Ha3BaHUE OPTaHUYECKUX COEIMHEHUH MO TPUBHAIBHOM MM MEXAYHAPOIHON
CHUCTEMATHUYECKON HOMEHKIIATYPE.

Pemenuie npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKHUX 3aJJaHUI Ha CBOIMCTBA OpraHU4YECKHUX

26

113 12

HOJIy‘ICHI/IC 9TWJICHA U U3YUCHUC CT'O CBOMCTB. MOI[CJII/IPOBB.HI/IC MOJICKYJT 1 XUMHUYCCKUX HpCBpaH_ICHI/Iﬁ
Ha IpUMEPE dTaHA, OTUJICHA, AlICTUIJICHA U 1P.

27

J15

I/IIICHTI/I(bI/IKaI_II/ISI OpTraHUYCCKUX BCHICCTB, UX 3HAYCHUC U IPUMCHCHUC B OBITOBOM M HpOHBBOI{CTBeHHOﬁ
JCATCIIBHOCTH YCJIIOBCKA

28

I13 13

Nnentudukanus opraHndecKuX COSTMHEHHUH OTICIBHBIX KJIACcCOB. PacTBOpeHUE M 0caKIeHNE OCIIKOB.
L{BeTHBIE peakiuu OEIKOB.

29

I13 14

BBICOKOMOIEKYIJISIpDHBIE COCIMHEHUSA: MOHOMED, IOIMMEDP, CTPYKTypHOe 3BeHO. [lomumepusanus
STUJICHA KaK OCHOBHOE HAIIPABJICHUE €0 MCIOJb30BAHUS.

Paznen 5. Kuneruyeckue v TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX peaKIuii




30

Jd16

CKopoCThb peakiuy, ee 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB: MPUPOJIbI PEATUPYIOLINX BELIECTB,
KOHIICHTPAIlUK PEarupyrouux BEIIeCTB, TEMIEPATYPhl U IJIOLIAIN PEAKIIMOHHON MOBEPXHOCTH.
TemoBbie 3¢ (HEKThl XUMUYECKUX peakluuil. DK30- U SHIOTEPMUUECKHE, PEaKIHH.

O6patumocTh peakiii. XMMUYECKOE paBHOBECHE M €T0 CMEIICHHE MO ACHCTBUEM Pa3TuYHbIX
(bakTOpoB (KOHIIEHTpAIMsI pEareHTOB WM MIPOJYKTOB PEaKIUy, 1aBJIeHIe, TEMIepaTypa) IS CO3/IaHus

OMTUMATLHLIX VCTORUN TNATAKAUUG XuMUuueckux mnotteccor [nuariun [le [Mlarenre

31

I13 15

Perienue npakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUI HA aHAIU3 (PAKTOPOB, BIMUAIOLIMX HA U3MEHEHHE
CKOPOCTH XUMHYECKOH PEaKINH, B T.4. C TIO3UINI IKOJIOTUIECKHU 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AEATEIBHOCTHU B LEJIAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOIIEH IPUPOJAHOHN CpEebl.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHU HA TpuMeHenue npuHiuna Jle-Illarense mis
HaXO0’KJICHUs HaIpaBJIEHUS CMELICHUS PaBHOBECHS XMMUYECKOHN peakIuy U aHaIu3 (aKTopoBs,

Pa3znen 6. PacTBopnl

32

Jd17

PactBopenue kak ¢pu3uko-xumuuyeckuii mpouecc. PactBopbl. CriocoObl IPUTroTOBIEHUS! PAaCTBOPOB.
PactBoprmocTs. MaccoBast 107151 paCTBOPEHHOTO BemlecTBa. CMBICI IIOKA3aTeNs IPEASIIbHO JOIyCTUMON
KOHIIEHTPALUH U €ro UCIOJIb30BaHHUE B OLIEHKE SKOJIOTHYECKOH 0€30IacHOCTH.

[TpaBuiia 3KOJIOTUYECKH 11€J1€CO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEILHOCTH B LIENSIX
COXPaHEHHUsI CBOETO 3[J0POBbs U OKPYKAIOUIEH MPUPOJHON CPElbl; OACHOCTh BO3JACHCTBUS HA KUBBIE
OpTraHu3MbI OIIPEACTICHHBIX BCIICCTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI HA paCTBOPBI, UCHOJIb3yEeMbIE B OBITOBOM 1

33

I13 16

[TpuroroBneHure pacTBOPOB 3aJJaHHOM (MaccoBOM, %) KOHIIEHTpalUH (C IPaKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCAMH) U OIIPEJEIICHUE CPEbl BOJHBIX PACTBOPOB.
Penenue 3a1a4 Ha IPUTrOTOBJICHUE PACTBOPOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepKaHNe (COepPKaHUe MPUKJIATHOT0 MOAYJIs1)

Pa3nen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BEKa

34

J18

Hogeiimme nocTuxkeHns XUMHUECKOW HAyKHM M XMMHUYECKOM TEXHOJOTHH. Ponb Xxumum B obecrieueHUH
9KOJIOTHYECKOM, PHEPreTUYECKO U MuIieBoi 0e30macHOCTH, pa3BUTHHM MeauluHbIL. [IpaBuna nmoucka u
aHaM3a XMMHUYECKOM WH(pOpMAlMM U3 pPA3IUYHBIX HMCTOYHUKOB (Hay4yHas U Yy4yeOHO-Hay4Has
JINTEpATypa, CPEACTBA MAacCcOBOI nHoOpMaInu, ceTh MHTEpHET)

35

113 17

[TpaBuiia HKOJIOTUYECKH 1€1€CO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEILHOCTH B LIESIX
COXPaHEHHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEN IPUPOJHON CPEJIbl; ONACHOCTh BO3JCHCTBUS HA KUBBIE
OpraHu3MBbl ONpEEICHHBIX BelecTB. CMbICI MOKa3aTells NpeAeabHO JOYCTUMON KOHLEHTPAIUK U €ro
UCIIOJIb30BAaHUE B OIICHKE HKOJIOTHYECKOM 0€30MacHOCTH.




[Towck u aHaIM3 KEHCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB M TEXHOJOTUH C YIeTOM OymyImiei
poeCCUOHATILHOMN IEATEILHOCTH 110 TEMaM: BaKHEHIITNE CTPOUTEIbHBIC MAaTCPUAIIBI,
36 3 18 | KOHCTPYKLMOHHBIC MAaTEPHAIIbI, KPACKH, CTEKIIO, KEPAMIKa, MaTEpPHAIIbI JUIs S1CKTPOHHKH, 5 2
HaHOMAaTepHaJIbl, TCKCTUIIBHBIC BOJIOKHA, ICTOYHUKH SHEPTHU, OPraHHYECKUE U MHUHEPAIbHBIC
yI00peHHs, JISKapCTBEHHbBIE BEIIECTBA, ObIToBast XxuMusl. 3amuTa: [IpeacraBieHne pe3yabTaToB pelleHHs
KelcoB B (hopMe MUHU-JIOKJIAJIA C TIPE3CHTAIINCH.
NTOI'O 72 36 36
Koabt
(popmupyembIx
HaumenoBanue Copep:xanue yueOHOro MaTepuasia (0OCHOBHOE U NPo(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), KOMIIETeH U,
pa3/iesioB U TeM J1a00opaTopHbIe H MPAKTHYECKUE 3aHATHS, MTPUKJIATHON MOAY.JIb Ofn.em Hacon 0CBaHBaeMbIX
3HAHUH H
yYMeHu#
1 2 3 4
Paspnen 1. OcHOBBI CTPOEHHS BeLeCTBA
Tema 1.1. OcHoBHOe coJep:kaHue 31- 33,
Crpoenne atomoB | Teoperuueckoe o0yueHmne Y1,¥4,V5,
XAMUHCCKAX CoBpemeHHast MOJIENb CTPOeHHs aToMa. CHMBOJIMUECKHIA SI36IK XUMUH. XUMUYECKUH dJIEMEHT. v6,
SJICMCHTOB 1 OnekTpoHHas KoH(uUrypanus aroma. Kinaccupukausi XUMHYECKUX 3JIEMEHTOB (S-, p-, d-3JIEMEHTHI). v7,Y9
HpUpoaa BanenTHsle a51ekTpoHbl. BaleHTHOCTH. DNIEKTpOHHAs IPUPOJIa XUMUYECKOU CBSI3U. 2 OK 01, OK 07
XHMHYECKOH DeKTPOOTPHUIIATEILHOCTD. BUIbI XUMUUECKOH CBSI3M (KOBAIICHTHAS, HOHHAS, METAJUTHIECKas,
CBA3N BOJIOPOJTHAs) M CIIOCOOBI €€ 00pa3oBaHUsI
IIpakTH4eckne 3aHATHA
Pemenne 3a1annii Ha UCIIOIB30BAHNE XUMUYECKONM CUMBOJIMKH U Ha3BaHUU COETMHEHUM MO
HOMEHKJIAType MEX/YHApOHOTO COI03a TEOPETHYECKOM U MPUKIIQTHOW XUMHH M TPUBUAITBHBIX
Ha3BaHUH [T COCTABJICHUS] XUMUYECKUX (OPMYJT IByXaTOMHBIX COCAMHEHHI (OKCHIIOB, CYJIb(MHIOB,
THIPUAOB H T.I1.) U IPYTUX HEOPTaHHUECKUX COCMHEHHUI OT/ICIBbHBIX KIIACCOB. 2
[pakTHyeckue 3a1aHKs HA YCTAHOBIICHHUE CBSI3M MEKIY CTPOCHHEM aTOMOB XUMHUYECKHUX JIEMEHTOB U
NEePHOANYECKUM U3MEHEHUEM CBOMCTB XMMHUECKHUX JIEMEHTOB U MX COCTUHEHHI B COOTBETCTBHH C
nosjoxkeHueM [leproinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coep:xkaHue 31- 33,




[Tepuoanueckuit

I[IpakTnyeckue 3aHATHS

3aK0H W Ta0JmuIa
.. MengeneeBa

Ilepuoanueckas cucrema xuMuueckux 31neMeHToB .M. MenaeneeBa. ®u3nueckuii CMbICIT
ITepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00Pa3yEeMBbIX UMH IPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM
XUMHYECKOro 3seMenTa B [lepronuueckoit cucreme. MupoB0O33peHYECKOE M HAYYHOE 3HAYCHUE
[lepuonnueckoro 3akona .M. Menneneesa. [Iporunoss .M. MenaeneeBa. OTKpbITHE HOBBIX
XMMHYECKHX IJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IJaHUN HA XapaKTePU3AIUI0 XUMUUYECKHUX
3J1EMEHTOB «MeTaTnYecKre / HeMeTaUTMYECKHUEe CBOMCTBA, DJIEKTPOOTPHIIATSIIBHOCTD XUMHUYECKUX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHEM B IIEPUOIUYECKON CUCTEME
XUMHYECKHX d1eMeHTOB .M. MeHaeneeBa

Y1-V7,¥9
OK 01,
OK 07

Pazgen 2. Xumnuec

KHE peaKIuun

Tema 2.1. Tumnesl

OcHoBHOE CoaecpikaHue

XUMHNYCCKHX

Teopernueckoe o0yueHue

peakuui

Knaccugukarus v THIBI XUMHUYECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUe
YpaBHEHUH peakInil COeIMHEHNS, Pa3JI0KEHUs, 3aMelIeHNsI, 0OOMEHa, B T.4. peaKLUi TOpeHus,
OKHUCIICHUS-BOCCTAHOBIICHUS.

VYpaBHeHUs okucIeHUsI-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBieHHE U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOOM 3JIEKTPOHHOTO
Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/IE, MPOU3BOACTBEHHBIX ITpoLieccax U
JKU3HEAEATEIILHOCTH OPraHu3MOB

IIpakTH4yeckne 3aHATHA

KonnyecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110
YPaBHEHUSIM XUMUYECKUX peakuuid. MoJb Kak eIuHUIa KOJIMYeCcTBa BewecTBa. MoisipHas macca.
3aKOHBI COXpaHEHUsI MacChl U SHEPTUU. 3aKOH ABOraapo. MosipHblil 00beM razoB. OTHOCUTENIbHAS
IUIOTHOCTb I'a30B. PacueTsl Mo ypaBHEHUSM XUMHUECKUX PEAKIUN C UCIOIB30BAHUEM MACChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA

31- 33,
V1-V7,¥9
OK 01, OK 07

Tema 2.2.

OcHoBHOe coaep:xaHue

DIIEKTPOJIUTHYECKA

Teopernueckoe o0yuenue

S TACCOLINAIIS U
WOHHBIA 0OMEH

Teopus anexTpoauTHueckoil rucconnanuu. MoHsl. DneKTpoauTsl, HEANEKTPOIUTHI. Peakiium HOHHOTO
oOmena. CocTaBieHne peakuii HOHHOro 0OMEHa IyTEM COCTaBJIEHUS MX MOJHBIX U COKPALIEHHBIX
VOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peakliMy. 3aJaHusl HA COCTABJIEHUE NOHHBIX PEAKIUI

31- 33,
V1-V7,¥9
OK 01,
OK 07




HpaKaneCRne 3aHATUSA

HccnenoBanue THIOB (110 COCTaBY U KOJUYECTBY MCXOIHBIX U 00Pa3yIONIUXCS BEMIECTB) U MPU3HAKOB
XUMHUYECKHX peaknuii. [I[poBeneHne peakiuii HOHHOTO 0OMEHa, ONIPEIEIICHUE CPEIbI BOIHBIX
pacTBOPOB. 3a1aHKs HA COCTABJICHUE MOHHBIX PEaKIIHA

KonTpoabHas C
TPOEHHUE BEIIECTBA U XUMUUYECKUE PEAKIINH

pabora 1
Paznen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB
Tema 3.1. OcHoBHOe coJep:kaHue 31- 33,
Knaccupukanus, | Teoperuueckoe oGydenne YI-Y7,V9
HOMCHKIATYPA M |TTemvier HeopraHudeckoil xumun. Knaccudukarms HeopraHH4ecKux BemecTs. [IpOCTbIe U CIOXKHBIC SE g;’
CTPOCHHUEC BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEHIECTB (OKCUIBI, TUAPOKCHIBI, KUCIOTHI, COJN). B3anmMocBs3b
HEOPraHMYECKUX |HEOPraHWYECKUX BEIIECTB. ArperaTHble COCTOSTHUS BenlecTBa. Kpucrannnueckue u amopHbIe
BEIIECTB BEIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAsI, MOJICKYJISIpHAsl, MOHHAsS, METAJUIMYECKast).

3aBUCHUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEUIeTKH. 3aBUCUMOCTD

XUMUYECKOW aKTUBHOCTH BEIIECTB OT BUJIAa XUMUYECKON CBSI3U U THUIA KPUCTAIUINYECKON PEIIETKH.

[TprunHBl MHOTOOOpA3Usl BEIIECTB

IIpakTH4yeckne 3aHATHA

Homenknatypa HEOpraHMueCKrX BEIIEeCTB: HA3BaHHUE BEUIECTBA UCXOJIS U3 UX XUMUYECKOU (HOPMYIIbI

WJIM COCTaBIICHUE XUMUUYECKON (DOPMYITBI MUCXOS U3 Ha3BAaHUS BEIIECTBA 110 MEXKyHAPOIHOM

(MIOITAK) mnu TpuBHalibHOW HOMEHKIIATYpE.

Pemenne npakTrueckux 3aaHuil Mo KiaccuPuKauu, HOMEHKIATYpe U XUMUYECKUM (popmyiam

HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCcOB (YrapHBIH ra3, yriieKUCIbIi ra3, aMMHaK, raiieHast

W3BECTh, HETAIlICHAs U3BECTh, MUTHEBASI COJIA M IPYTUX ): HA3BIBATh U COCTABJIATH (DOPMYIIBI XUMHIECKUX

BEILECTB, ONPEIENATh MPUHAIEKHOCTD K KJIaccy.

Hcrounnku xumudeckoi nHpopMaruu (CpecTB MaccoBO nHGOpMaIuu, cetb IHTEpHET U apyrue).

[Torck nHpOpPMAIK 110 HA3BAaHUSM, HICHTU(DUKATOpAM, CTPYKTYPHBIM (hopMyam
Tema 3.2. ®uszuko-| OcHOBHOE coep:KaHHe 31- 33,
XHUMHYECKUEC Teopernyeckoe o0yuenue Y1-¥7,¥9
CBONCTBA N OK 01,

Mertamnel. O6mue puznyecKkrue 1 XuMUIecKie CBOHCTBa MeTaluIoB. CIIOCOOBI MONTydeHus. 3HaYCHHE OK 07
HCOPraHUYCCKUX  |MeTallJIOB M HEMETAJUIOB B IPUPOJIE U )KU3ZHEAEATEIbHOCTH YeJI0OBEKa U oprann3mMoB. Koppo3sus
BEILIECTB METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alTUTHl METAJIOB OT KOPPO3UU




Hemeramnpl. O0mue Gpuznueckre 1 XMMUYECKHE CBOMCTBA HEMETAIUTOB. THUITHYHBIE CBOWCTBA
HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COSIMHEHNH HeMeTau1oB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBONCTBA OCHOBHBIX KIIaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCJIOT,
coJiel u I[p) 3aKOHOMepHOCTI/I B UI3MEHCHUH CBOMCTB IIPOCTBIX BEIIECTB, BOAOPOAHBIX CO@ﬂHHCHHﬁ,
BBICHIMX OKCHUIOB U THIPOKCHUIOB

HpaKaneCRne 3aHATHSA

CocraBieHre ypaBHEHUN XUMUYECKUX PEaKIUI C y4acTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIIOB U aM()OTEPHBIX IEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHHN U aM()OTEPHBIX THIPOKCUIOB; HEOPTaHHUECKUX COJICH,
XapaKTEpU3YIOLIMX UX CBOMCTBA.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, IIOJYYCHHUE U
6e301acHOe UCII0JIb30BaHUE BAXKHEHIIINX HEOPIaHUUECKUX BELIECTB B ObITY U IPAKTUYECKON
JESITCIIBHOCTH YEJIOBEKA

Tema 3.3. OcHOBHOe co/iep:KaHue OK 01, OK 07
Upnenruduranms IIpakTnyeckue 3aHATHSA
HCOPraHUICCKUX | PerieHre SKCIIEPUMEHTAIBHBIX 33/1a4 110 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 110
BEILIECTB PAacIIO3HABAHUIO U MTOJYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJUIOB.

W nenTudukaiys HEOPraHMIECKUX BELIECTB C UCIOIb30BaHUEM MX (U3UKO-XMMHUYECKHX CBOUCTB,

XapaKTEepHBIX Ka4eCTBEHHbIX peakiuil. KauecTBeHHbIE peakuu Ha cyibdar-, kKapOoHaT- U XJIOpUI-

AQHUOHBI, HA KATHOH aMMOHUS
KourpoubHasn .
paGora 2 CBolicTBa HEOPTaHUYECKUX BEILIECTB
Paznea 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB
Tema 4.1. OcHoOBHOe coep:kaHue 31- 33,
Knaccudukamus, | Teoperuueckoe ofydyenue V1-V7,V9
CTpOCHHE 1 [losiBieHUE U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [IpenMer opranndeckoi xuMun. Mecto u OK O,
HOMEHKJIAaTypa 3HAYEHHE OPTaHUYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK. OK 07
OpraHUYecKHX XHUMHUYECKOE CTPOCHHUE KaK MOPSALOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIE€HTHOCTH.
BEIICCTB OCHOBHBIE TTOJIOKEHUSI TEOPUU XMMUUYECKOTO CTPOEHUS OpraHndeckux coeaunenuii A.M. bytiepona.

VYriepoaHslil CKeJIeT OpraHuuecKOd MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUECKOTO
CTpOoeHHUsI MoJieKyn. M3omepust 1 n30Mepsl.
[TonsTue o pyHKIMOHANBbHOM rpynmne. Pagukan. puHimne! kiaccuukanuy opraHnuecKux




coenmHeHNH. MexayHapoiHasi HOMEHKJIATypa ¥ IPUHIMITEI HOMEHKIIATYPBhl OPraHUYECKUX
coeaunenuil. [lonarue 06 a30TcoAepKaAIUX COSTUHEHHUIX, OMOIOTMYECKH aKTUBHBIX BEILIECTBAX
(yrmeBonax, xupax, Oeskax u JIp.), BBICOKOMOJICKYJISIPHBIX COSAMHEHUAX (MOHOMED, OIHNMED,
CTPYKTYPHOE 3BEHO)

I[IpakTnyeckue 3aHATHS

Homenkinatypa opraHu4ecKix COeTMHEHUH OTAEIbHBIX KJIACCOB (HACBHIIICHHBIC, HCHACHIIIICHHBIE U
apOMaTUYECKHE YTIIEBOIOPO/IbI, CHUPTHI, (PEHOIIBI, AJIbJETUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ip.)
CocraBieHue NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OTJEIBHBIX
KJIACCOB, MCTIOJIB3Ys UX HA3BaHUS 110 CHCTEMATUYECKON U TPUBHUAIBHOW HOMEHKJIAType (ITHIICH,
alleTHIICH, TIULEepuH, GeHo, popMalibaeru]], yKCyCHas KHCIO0Ta, NUIUH). PacueTsl mpocreimeit
(opMyJIbl OpraHu4eCKON MOJIEKYJIbI, HCXOJI U3 AJIEMEHTHOI0 cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COeIMHEHNH

OcHOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqelme

DU3NKO-XUMHUYECKUE CBOMCTBA OPraHUUECKUX COSAMHEHHUH OTAEIbHBIX KI1acCOB (0COOEHHOCTH
KJaccu(pUKaluy 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHUYECKU psia 1 o0mias popmyria; n3oMepus;
(du3nyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUEHHUS]):

— IpeJesIbHbIE YIIIEBOAOPObI (AJIKaHbl M IMKJIOAIKaHbl). ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHHKOB TEIlJIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJA0POIOB, HAXOXKIECHHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HeTpe/iesIbHbIE (aJIKEHBbI, ATIKUHBI U aJIKaJAMEHbl) U apoMaTU4YecKHe yrieBoaopoasl. ['openue
AIETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU ISl CBAPKU U PE3KH METAIIJIOB

— KHCJIOPOJICOIeprKallie COeTUHEHNUs (CITUPTHI U (PeHOIIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI, AllbIETHUIBI
Y KETOHBI, JKUPBI, YTIIeBObI). [IpakTHueckoe mpuMeHeHrne STUIICHTIIUKOJIS, TIUIepruHa, peHoIa.
[Tpumenenue hopManbaeTuaa, aleTalbIernaa, YKCYCHONH KUCIOThI. Mblla Kak COJIM BBICIIIUX
KapOOHOBBIX KUCIIOT. Moro1re CBOMCTBA MbLIa

— a30TcojepKalie COeTUHeHNs (AMUHBI 1 aMUHOKHCIIOTHI, O€TIKHN). BhicokoMoneKynsapHbie
COeIMHEHUS (CUHTETUYECKHE U OMOJOTHYECKH-aKTUBHBIE). MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPABJIEHUE €T0 UCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXKAY KJacCaMH OpraHMYeCKHX COeTMHEHUI

[MpakTnyeckue 3aHATHS

CBolicTBa OpraHMYECKUX COCAMHEHUN OT/IEbHBIX KJIACCOB (TPUBUAIbHASA U MEXTyHAPOIHAS
HOMEHKJIaTypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTYYCHHSI): TIpeIeIbHbIC (ATKAaHbBI M [IUKJIOAIKAHBI),
HenpeenbHble (aJKEHbI, ATKUHBI U QJIKaIMEHbl) U apOMaTHYECKUE YIIIeBOJOPOIbI, CIUPTHI M (EHOJIBI,

31- 33,
V1-V9
OK 01,
OK 07




KapOOHOBBIE KUCIOTHI U 3(UPHI, AIbJETU/IBI U KETOHbBI, AMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COSTMHEHHUS. 3aaHus HA COCTABJICHNE YPABHEHUN XUMUYECKUX PEAKIUH C
y4aCTHEM OPTaHWYECKUX BEIECTB HA OCHOBAHHMH WX COCTaBa M CTPOCHUS

CocraBieHue cxeM peakui (B TOM YHCIIE 110 IPEUI0KEHHBIM 1IEN0YKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMMUYECKHE CBOMCTBA OPraHMUECKUX COEIUHEHNH OTAEIbHBIX KIacCOB, CIOCOOBI
UX MOJIy4YECHHUs U HA3BAHUE OPraHUYECKUX COCAVHEHUH 110 TPUBUAIBHON WIH MEKIyHAPOIHOU
CUCTEMATUYECKON HOMEHKIIATYpE.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUNA HA CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTIEIbHBIX KIIACCOB

HonyquI/Ie 9TUJICHA U U3YUCHHUC CT'O CBOMCTB. MO,Z[CJ'II/IpOBaHI/Ie MOJICKYJI 1 XUMHUYCCKUX npeBpameHI/Iﬁ
Ha OpUMEpPE 3TaHa, OTUJICHA, allCTUIJICHA U IP.

Tema 4.3. OcHOBHOe coiep:KaHue 31- 33,
Unentuduxauns | TeopeTnueckoe oGydenue Y1-V9
OpraHMICCKHX Broopranudeckue coemaenus. Il pumenenne u Guonorndeckas poib yriesono. OKucIeHne OK O,
BCILCCTB, 1X YTJIEBOJIOB — UCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. O6IacTH NpUMEHEHNs aMUHOKHUCIIOT. OK 07
SHAYCHHC 1 IIpeBpaleHus GeIKOB NUIM B OpraHu3Me. buonornueckue QyHKIuu 6ekoB. brongornyeckue
TIPUMCHCHNC B (yHKIMY KUPOB. PoJib OpraHnyecKol XMMHUHU B PENIEHNUH TPOOJIEM MUILEBO 6E30MaCHOCTH
G5ITOBOH H .| Ponb oprannyeckoil XMMHH B pelIeHUH IPOOJIeM IHEPreTUYecKoil 0€30MacHOCTH, B pa3BUTHH
TIPOU3BOACTBCHHON 1o nyiumbl, CO31aHMM HOBBIX MATEPUAIIOB, HOBBIX MCTOYHHKOB SHEPIHH (a/IbTepPHATHBHbIC HCTOUHHKHI
ACATCIIEHOCTH sHeprun). OMacHOCTh BO3EHCTBHS Ha JKMBbIE OPraHU3MbI OPTAHUYECKUX BELIECTB OT/IEIbHBIX
Hellobeka KJIacCoB (YTIIEBOIOPOIbI, CIMPTHI, (PEHOIIBI, XIOPOPraHUIECKHE TIPOM3BO/IHBIE, AIbAETHIBI U JID. ),

CMBICJI TOKA3aTeNs IPeebHO JONYCTUMO KOHIIEHTPALUK

IIpakTH4eckne 3aHATHA

W enTruKalus OpraHuaecKuX COeIMHEHNH OTIENbHBIX KIIAcCOB (Ha MPUMEPE allbIern0B, Kpaxmaa,

YKCYCHOM KHCJOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBONCTB U

XapaKTepHBIX Ka4eCTBEHHBIX peakimii. JlenaTypanus Genka npy HarpeBanuu. L{BeTHbIE peaknuu

6eskoB. BO3HUKHOBEHHE aHAIMTHYECKOTO CUTHAJIA C TOUKH 3PEHHs XUMHYECKUX HPOIECCOB MPH

TPOTEKAHUU Ka4€CTBEHHOM PEAKIIUH, IO3BOJISAIONIEH HACHTH(UIIMPOBAT NPEUIOKEHHbBIE OPTaAHUYECKHE

BelecTBa
Kourpoapnasn CTpyKTypa U CBOMCTBA OPraHMYECKUX BEILECTB
padora 3
Pasnean 5. KuneTH4yecKkne 1 TePMOIMHAMHAYECKHE 3aKOHOMEPHOCTH NPOTEKAHNSI XHMHYECKHX PeaKIuii




CxopocTthb OcHOBHOe coiep:KaHue 31- 33,
XUMHHCCKHX TeopeTnyeckoe o0yueHue yi-y9
peaKuid. OK 01,
CKOpPOCTh peaKiiyu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (DAKTOPOB: MPUPO/IBI PEArHPYIOLINX BEIIECTB, OK 07
Xunuraeckoe KOHILIEHTPALMU pearupyroliyx BEeLeCTB, TEMIIEPATyphl U IJIOLIAIU PEaKIIUOHHONW IOBEPXHOCTH.
PaBHOBCCHE TemnnoBble 3¢ (HeKTh XUMUYECKUX Peakifii. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH.
OO6paTtuMocTh peakuuil. XUMHUYECKOE PaBHOBECHE U €r0 CMEILEHHUE M0/1 ACHCTBUEM Pa3InYHbIX
(bakToOpoB (KOHLIEHTpALMsI pEareHTOB WK IPOJYKTOB PEaKIUH, 1aBJICHHUE, TEMIIEpaTypa) sl CO3JaHus
ONTUMAJIBHBIX YCJIOBHH NpOTeKaHUs XUMudeckux npoueccoB. [Ipunuun Jle Ilarense
IIpakTHYeckne 3aHATHA 31- 33,
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX 33JaHUI Ha aHAIN3 (DAKTOPOB, BIUSIOMINX Ha M3MEHEHUE Y1-Y9
CKOPOCTH XUMHYECKOM peakluu, B T.4. C MO3ULMH IKOJOTUYECKH 11eJIeCO00Pa3HOro MOBEAEHUS B ObITY OK 01,
¥ TPY/IOBOM JIEATEILHOCTH B LIEJISX COXPAHEHHS CBOETO 3/I0POBbS M OKPYIKAIOIIEH IPUPOIHOM CPEIbL. OK 07
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJjaHUi Ha puMeHeHue npuniuna Jle-llatense qs
HAXO’KJICHUS HAIPaBJICHUS] CMEIICHUS! paBHOBECHSI XMMUYECKOH peakIuy ¥ aHainu3 (pakTopos,
BIIMSIIOIMX HA CMEIIEHUE XUMHUYECKOT0 PABHOBECHS
Pazpnen 6. PacTBOpbI
Tema 6.1. OcHoBHOe coJep:kaHue 31- 33,
I[Tonsitre o Teopernueckoe o0yueHue Y1-¥9
pacTsopax PactBopenue kak gpusnko-xumuuyeckuit npormecc. PactBopbl. CriocoObl MPUTOTOBIIEHUS PACTBOPOB. OK 01,
PactBoprnMocTs. MaccoBast 10J11 pacCTBOPEHHOTr0 BemiecTBa. CMBICI TOKa3aTesl IPEAEIbHO OK 07
JOTTYCTUMOM KOHIIEHTPAILMU U €r0 UCIOJIb30BaHUE B OLIEHKE 3KOJOTHYECKON OE30MaCHOCTH.
[TpaBuia HKOIOTHYECKH 11e71eCO00Pa3HOTo MOBEACHUS B ObITY U TPYIOBOH JEATEIBHOCTHU B IIETISAX
COXPAHEHHUSI CBOETO 37J0POBbSI U OKPY-KAIOIIEH MPUPOIHON CPEIbl; OACHOCTh BO3JICHCTBUS HA )KUBBIE
OpraHU3Mbl ONPEJEIICHHBIX BEIIECTB.
Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUH Ha PaCTBOPHI, HCIIOJIb3YeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coJiep:kaHue 31- 33,
Uccnenosanne IpakTHYecKne 3aHATHSI Y1-V9
CBOFICTB PaCTBOPOB |[IpuroToBjIeHHE PACTBOPOB 3a1aHHOI (MAcCOBOil, %) KOHIIEHTPALMH (C IPAKTHKO-OPUEHTHPOBAHHEIMU SE 8;’

BOIIPOCaMH) U OTIpeieNIeHUe Cpeibl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHNE (COMePKAHUE PUKJIATHOTO MOTYJIA)




Pasznen 7.

Xumus B 6]:[Ty Hu HpOI/I3BOlICTBeHHOI7I HCATCJIbHOCTH Y€JI0BCKAa

XuMus B OBITY H
MPOU3BOJACTBEHHOMN
NesITeIbHOCTH
4eJioBeKa

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

Hogeiimme 10CTHXKEHUS] XUMUUYECKON HAYKH M XUMHUYECKOW TeXHOJIOTHH. POl Xumun B o0ecrieyeHun
9KOJIOTUYECKOH, SHEPreTUUECKOM 1 NUIEeBOH O€301aCHOCTH, pa3BUTUU MeAULMHEL [IpaBuna noucka u
aHaM3a XUMUYECKOH HHPOpPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHast U yueOHO-HaydHas
JUTEpaTypa, CpelIcTBa MaccoBoil nHdopMmaruu, cetb HTepHeT)

HpaKaneCRue 3aHATUSA

[TpaBuiia 3KOJIOTUYECKH 1€JI€CO00PAa3HOrO MTOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIENSIX
COXpPaHEHMsI CBOETO 3/I0POBbs U OKPYXKAOIEH MPUPOIHON CPeIbl; ONTACHOCTh BO3CHCTBUS Ha KUBbIE
OpTraHu3MbI OIIPEACIICHHBIX BCIICCTB. CMBbICa ITOKa3aTesst npeaciibHO HOHYCTHMOﬁ KOHICHTpAUX U €ro
HCIIOJIb30BAaHUE B OIICHKE HKOJIOTHYECKOM 6€3011acCHOCTH.

[Touck 1 aHanu3 KEHCOB O MPUMEHEHUN XUMUYECKHUX BEIIECTB U TEXHOJOTUM C YUETOM Oy IyIIeH
poecCHOHANBHOM NeSTENIbHOCTH 110 TeMaM: Ba)KHEHIIINE CTPOUTEIbHBIEC MaTepHAIbI,
KOHCTPYKIIMOHHBIE MAaTEpHUAJIbI, KPACKHU, CTEKJI0, KEPAMHUKa, MaTEPUAJIbI ISl DJICKTPOHUKH,
HaHOMAaTEpHUalbl, TECKCTUIIbHBIE BOJIOKHA, HCTOYHUKHU YHEPTUH, OPraHUUYECKUE U MUHEPAIbHBIE
yI00peHus, JIeKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpencraBnenue pe3yapbTaToB penieHus: KeHcoB B opMe MIUHH-JIOKIA/Ia C MPe3eHTaIlueil

31- 33,
V1-V9
OK 01,
OK 07

IIpome:xkyTouHasi aTTecTanus 1Mo JUCHUIIMHE (324eT)

Bcero
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3. KAJJEHJAPHBI I'PA®UK BOCIIUTATEJIbHOM PABOTHI IO TUCITATIIMHE
Monyns 3. YueGHo-HuccaenoBarenbekas 1 Hay4HO-HCCIIE0BATENIbCKasd AITEIbHOCTD

Jara, mecTo HazBanue ®dopma OtBercTBeHHBIH | JlocTmkeHus
MIPOBEICHUS MEpONPUSITHS MIPOBEICHUS o0OyJarmuxcs

MEPOTIPHUATHS

eJoBas urpa
Mapr, 2026 Hlenc p
. | «TaifHBI XUMUHU U
ITonuTexHu4ecKui
OHOJIOTHNY NuauBuayaibHO CdhopmupoBaHHOCTH

KOJUTe/DK (pummana P.H.ITanem

-rpyIIoBas OK 01, OK 07
MI'TY B noceinke
S16;10HOBCKOM

4. YCJIOBUS PEAJIM3ALIUUA ITPOT'PAMMBI IUCHUIIJIMHBI
4.1 TpeGoBaHusi K MAaTepHAIbHO-TEXHUYECKOMY 00ecneuyeHuIo
Peanuzanus nporpammsl quctummiinael OYI1.07 Xumus tpedyer Hanu4us 1abopaTopuu oo1en
XUMUU.
JlaGopaTtopust 00I1IeH XUMHH:
— TI0CaJOYHBIE MECTA MO KOJIMYECTBY 00YUaIOIINXCS;
— pabouee MecTO MpernoaaBaTess;
— yueOHas TOCKa;
— mkad A1 XpaHEHUS TOKyMEHTOB U JINTEPATyphI;
—  y4eOHO-METOJUYECKHE TOCOOus;
— Tocyaa Uig XUMHUYECKHX JIabopaTopHil:
— KkoJnOwl koHnueckue 6e3 numda KH-2-300-50;
— konObl MepHble [IM 2a-25-2 ¢ npoOkoii;
— konOsl MepHble [IM 2a-50-2 ¢ npoOkoii;
— kosObl MepHble [IM 2B-100-2 ¢ npoOKoii;
— crakansl xummraeckne 100 em?, 200 em?, 500 cm?;
—  UWJIMHIPBI MEpPHBIE CT. OCH 1-25-2;
— BOPOHKH CTEKJISIHHBIE;
— [HIETKH;
— 1pubop A JEMOHCTPAIIMU 3aKOHA COXPAHEHUS MACCHI;
— JIEMOHCTpPAIIMOHHBIE TIJIAKATHI:
—  «Tabauma MenpeneeBay;
— «[IpaBuna TexHUKH O€30MACHOCTH B KaOWHETaX XHUMHUI;
—  «OO0mue cBeIeHHs O TPYIIAx yrJI€BOIOPOIOBY.

4.2 UndopmanuonHoe odecriedeHne 00yueHust
ITepevyenb y4eOHBIX H3JaHUI OCHOBHOM M JONOJHUTEIbHOM JuTepaTypbl, UHTEpHET-
pecypcos

OcHOBHBIC HCTOYHHMKH:

1. Xumusa. bazoBblii ypoBenb. 10 kiacc : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u np.] ; moxa. pen. B. B. Jlynuna. - 8-e u3g., crepeorunHoe - MockBa : M3narenbctBo
"IIpoceemenue", 2022. - 208 c. URL: https://e.Janbook.com/book/335159

2. Xumus. Ba3oBblii ypoBenb. 11 xmacc : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpoznos, B. B. Jlynun ; moa. pea. B. B. Jlyauna. - 8-e uza., nepepadoranroe - Mocksa : M3gaTenbcTBO
"[Ipocsemenue", 2022. - 226 c¢. URL: https://e.lanbook.com/book/334901

JlononHuTenbHas IUTEPATYPA
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1. Epoxun, FO.M. Xumus ans npodeccuid U CrEUaTbHOCTEH TEXHMYECKOTO M €CTECTBEHHO-
Hay4Horo npodwieii: yueonuk / FO.M. Epoxun, U.b. KoBaneBa. - MockBa: Akagemus, 2018. - 496 c.
(AOK 25 3k3)

2. Tabpuensn, O. C. Xumus: 10-ii knacc: 6a30Bwiid ypoeHs : yueOHuk / O. C. 'abpuensu, U. T'.
Octpoymos, C. A. CraakoB. — 5-e usa., crep. — Mocksa : IIpocsemenne, 2023. — 128 c.— URL:
https://e.lanbook.com/book/335039

3. TI'abpuensn, O. C. Xumust: 11-if kiacc: 6a3oBbiii ypoBeHsb : yuebnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 5-¢ u31., ctep. — Mocksa : IIpocsemenne, 2023. — 127 ¢. — URL:
https://e.lanbook.com/book/335036
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5. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHO

AANCHUITIINHBI
Pe3ynbTaThl 00ydeHus Kputepuu onenku Mertobl
OLICHKHU

Ymenust OrneHka «OTJIMYHO» DKcnepTHas
V1 - BBIBIATH XapakTEpHbIE TMPU3HAKU U | BHICTABISETCA OLIEHKa
B3aMIMOCBSI3b HM3yUYCHHBIX IOHSATUH, MPUMEHSTH | 00yJaromIeMycs, €Clu OH JEeSITEIbHOCTH
COOTBETCTBYIOIIME TMIOHSATUS TPH  OINMCAHUM | MIYOOKO M MPOYHO YCBOUII o0yJaromuxcs
CTPOCHHSI U  CBOWMCTB HEOPraHWYECKUX U | MPOTrPaMMHBINA MaTepua IIPU BBITIOJIHEHUY]
OpraHMYECKHUX BEIIECTB W HX MPEeBpallleHuil; | Kypca, HCUEepIIbIBAIOIIE, U 3al1uTe
BBISIBJISITH B3aMMOCBSI3b XHMHUYECKUX 3HAHUI C | [OCIIEOBATEIbHO, YETKO U pE3yIbTaTOB
MO-HATUSAMU U TPEACTABICHUSAMHU  APYTUX | JJOTUYECKU CTPOMHO €ro MPAKTUYECKUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB U3JIaraeT, yMeeT TECHO 3aHATHUH,
V2-ucnonb30oBaTh HAMMEHOBAHHUS XWMHUYECKHX | YBSI3BIBATH TEOPHIO C BBITIOJTHCHUH
COCMHEHUI MEXKY HapOJAHOTO COI03a | MPAKTUKOM, CBOOOIHO JOMaITHUAX
TEOPETHYECKOM W  TPUKIAJAHOM XUMHH U | CIPABJISETCS C 33Ja4yaMu U pabor,
TPUBHAIbHbIE HAa3BaHWSA BAKHEHIIMX BEIIECTB | BOIPOCAMU, HE 3aTPYIHAETCS | OMpoca,
(9THIIEH, alleTUIIEH, TIIULEPHH, deHon, | c oTBeTaMu Ipu pe3ynbTaToB
dbopManbaerua, yKCycHas KHCIOTa, TIUIUH, | BUJOM3MEHEHHUH 3a/laHuH, BHEayIUTOPHOI
yrapHblii Ta3, yrIeKUCabld Ta3, aMMHUaK, TamieHasl | MpaBUIbHO 0OOCHOBBIBAET CaMOCTOSITEIb-

W3BECTh, HEralleHas HM3BEeCTh, MUThEBas cola W
JIPYTHX), COCTaBJISTh (OPMYJIbl HEOPTraHMYECKHX
u OpTraHUYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PEAKIUN, OOBSACHATh HX CMBICH;
MOATBEPKIAThH XapaKTepHbIE XUMHUYECKHE
CBOMCTBa BEILIECTB COOTBETCTBYIOIIUMH
HKCIIEPUMEHTAMM M 3alUCAMH  YpaBHEHUU
XUMUYECKUX peaKuid

V3- ycraHaBauBaTh MPUHAIEKHOCTh NU3YUECHHBIX
HEOPTraHWYECKUX U OPraHUYEeCKUX BEMIECTB K
OTIpEIETICHHBIM KJIaCCaM U TPYIIaM COSAMHEHUH,
XapakTepu30BaTh WX COCTaB H BaKHEUIINE
CBOICTBA; OMPENEIATh BUIbl XUMUYECKUX CBSA3EH
(xoBasIleHTHaA,
BOJIOpPOJTHAS),
pelIeToK

HWOHHAas, METALIMYCCKasd,
KpUCTANIJUIMYCCKUX

KJaccu(puIpoBaTh

THIIBI
BEILIECTB;
XAMHYECKHUE PEAKLINH;
V4 -
dbopmysaM U ypaBHEHHSIM XUMUYECKUX PEAKITUHN C

MMpOBOAWUTE PACUCTBI IO XHWUMHYCCKUM

HCIIOJIb30BaHUEM bu3mIecKux BEJIM-YHH,
XapaKTEePU3YIONIUX BEIMIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpMaTbHBIE YCIOBUS)
ra3oB, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CHUCTEMHbIE XUMUYECKHE 3HAHUS I TPUHATHUS

peL[IeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX CUTYyaAllUAX,

NPUHATHIC PEIICHUS, BJaICeT
Pa3HOCTOPOHHUMH HaBBIKAMU
Y TIPUEMaMH BBITTOJTHEHHSI
MPAKTHYCCKHX 3a/1a4;
OLIEHKA «XOPOIIIO»
BBICTaBJISICTCS
oOyuaroiemMycs, eciiu OH
TBEPJI0 3HAET MaTepUal
Kypca, TpPaMOTHO | TI0
CYIIECTBY M3JIaraeT ero, He
JIOITyCKasl CYIECTBEHHBIX
HETOYHOCTEW B OTBETE HA
BOIIPOC, MPABUIHHO
MPUMEHSIET TEOPETUYCCKHE
MOJIOKCHHUS TIPU
pCIICHUH TPAKTUYCCKUX
BOTIPOCOB M 33]1a4, BJIaJICET
HEOOXOAMMBIMU HaBBIKAMH U
MIPHEMaMH WX BBITIOJTHEHUS;
OIICHKA
«YIOBJICTBOPUTEITHHOY
BBICTABJISICTCS
oOyuJaroremMycs, eciii OH
HUMEET 3HaHUS TOJIbKO
OCHOBHOT'O MaTepuaia, HO He

HOM pabOTHI
oOydJaronmxcs,
KOHTPOJIBHBIX
paboT u Ipyrux
BUJIOB TEKYIIETO
KOHTPOJIS U T.II.
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CBSI3aHHBIX C BEIIECTBAMM U UX PUMEHEHUEM

V5 - miaHupoBaTh W BBIIOJIHATH XMUMHYECKUH
9KCHEPUMEHT  (TpeB-pallleHus]  OpraHUYEeCKHX
BELIECTB [IPU HarpeBaHUM, MOJIyYEHHUE ITHIICHA U
U3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUU
Ha albJErujbl, Kpaxmal, YKCYCHYIO KHUCIOTY;
JeHaTypanus OelKOB MpU HAarpeBaHUH, LBETHHIE
peakuuu OENIKOB; MPOBOAUTH PEAKLUU HOHHOI'O
oOMEHa, OIpeNeNsaTh Cpely BOJIHBIX PacTBOPOB,
Ka4yeCTBEHHbIE peaklUH Ha cylb(daT-, KapOoHaT-
U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHHS; pellaTh
JKCIEPUMEHTaJbHbIE  33Jaud 1O  TemaMm
"Metamnsl" n "Hemeramnsl") B COOTBETCTBUU C
IpaBWJIaMd  TEXHUKHM  O€30MacHOCTH  IpHU
oOpamieHny C BemlecTBaMU M Ja0OpaTOPHBIM
000opy/sOBaHUEM;  MPEACTABIATH  PE3YJIbTAThI
XMMHUYECKOTO 3KClIepUMeHTa B (opMe 3amucu
YPaBHEHMH  COOTBETCTBYIOILMX  PEAKUMA U
dopMynupoBaTh BBIBOJIBI Ha OCHOBE 3THX
pe3ysbTaToB;

VY6 - ananu3upoBaTh XMMHUECKYI0 MH(POpPMAIHIO,
MOJIyYa€MYyI0 M3 Pa3HbIX HCTOYHUKOB (CpeACTB
MaccoBoi uHGpopMaiuu, cerb HMHTepHeT U
ApyrHe);

Y7 - nOpoBOIUTH pacyeTsl IO XMMHYECKUM
dopMynaM U ypaBHEHUSIM XUMHUECKUX PEeaKLui ¢
HCII0JIb30BaHUEM ¢bu3nyeckux BEJIU-YUH,
XapaKTEpU3YIOLIMX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBUS)
ra3oB, KOJHMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMUMHYECKHE 3HAHWS JJIs NPUHATHS
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;

Y 8 - mmaHupoBaTh M BBINOJHATH XMUMHUYECKUN
DKCIEPUMEHT  (IIpe-BpallleHuss  OpraHMYECKHX
BEUIECTB [IPU HarpeBaHUM, MOJIyYEHHUE ITHIIEHA U
U3YYEHHUE €ro CBOMCTB, KaYeCTBEHHBIE DPEAKIIHH
Ha albJErujbl, Kpaxmal, YKCYCHYIO KHCIOTY;
JeHaTtypauusi OelKOB MpU HarpeBaHUU, IBETHHIE
peakuu OENKOB; MPOBOAUTH PEAKLUUU HOHHOTO
oOMeHa, OompeneisTh Cpely BOJHBIX PacTBOPOB,
Ka4eCTBEHHBIC pEaKkIH Ha cyib(dar-, KapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHMSI; pelaTh
JKCIEpPUMEHTaJbHBIE  337aud 10  TeMam
"Merambl" u "Hemertamibl") B COOTBETCTBUU C

YCBOWJI €r0 JIeTaJIeH,
JOTTyCKaeT HETOYHOCTH,
HEJI0CTaTOYHO NMPABUIILHBIE
(OpMYIHPOBKH, HAPYILICHUS
JIOTHYECKOM
IOCJICAOBATCIILHOCTH B
W3JI0KEHUU TTPOTPaMMHOTO
MaTepHasia, UCIIBIThIBACT
3aTpyAHCHUS TIPU
BBITIOJITHCHUH MPAKTHYECKUX
3a1a4;

OlICHKA
«HEYIOBJIETBOPUTEIHHOY
BBICTaBIISICTCS
oOyyJaromiemMycsi, KOTOpPbIi He
3HACT 3HAYUTCIHLHOMN
YacCTH IPOrPaAMMHOTO
MaTepuana, JOMyCcKaeT
CYIIECTBEHHBIE OIINOKH,
HEYBEpPEHHO, C OOIBIIUMU
3aTPYAHCHUSIMU PEIIACT
MPaKTUYECKHUE 3a]]a4H WA HE
CIIpaBJISIETCS C HUMU
CaMOCTOSITEIIHHO.
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npaBUIaMu 0€301acHOCTH
oOpalieHHH C BeHmIeCTBaMU M J1a0OpaTOPHBIM

o0opynoBaHuEeM;  TMPEACTABIATH

TCXHUKHU npu

PE3yNbTaThI
XUMHUYECKOTO DKCIEPHUMEHTa B (opMe 3arucu

YPAaBHEHUN  COOTBETCTBYIOLIMX  peakuul u
¢opMynupoBaTh BBIBOJBI Ha OCHOBE JTHX
pE3yJIbTaTOB

Y9 -  cobmopgath npaBuiIa  3KOJOTHMUECKH

11eJ1ecO00pa3HOro MOBEIEHUS B ObITY U TPYAOBOIi
JEATCIIBHOCTM B LEIAX COXPAaHEHUSA CBOETO
3I0pPOBbS M OKPYKaIOLIEH NPUPOJHOU CpElbl;
YUUTBIBATE OIIACHOCTH BOSI{GfICTBI/IH Ha JXUBBIC
OpraHu3Mbl OHNPCACICHHBIX BCHICCTB, IMOHUMaAd
CMBICJI IIOKa3aTessl MpEeAebHOW JOIMYCTUMOM
KOHILICHTPAI1H.

31- ocHoOBomoJIAraroumye MOHATHS (XHMHUYECKUN
3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aToma, S-,
p-, d-2JIeKTpOHHBIE OpOWTANIM aTOMOB, HOH,
MOJIeKYIIa, BAJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHUS,
XHMHYECKasl CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIH ~ 00BEM,  YIVIEpOAHBIM  CKEJIeT,
dyHKIMOHATBHASA TPYyNIa, paguKall, U30MEepus,
W30MEPBI, TOMOJIOTUYECKHUU psii, TOMOJIOTH,
YTJIEBOJOPOABI, KHUCIOPOI- M a30TCOAEpKaIIne
COCTMHCHUS, OMOJIOTHYECKH aKTHBHBIC BEIICCTBA
(yrneBoabl, XUpbl, O€lIKH), MOHOMEp, IMOJIUMED,
CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIC
COCIMHEHUS, KPUCTAJUTMYECKasi peIIeTKa, THUIIbI
XUMUYECKUX PEAKIUH (OKHCIMTEIbHO-BOCCTaHO-
BUTEJIbHBIE, DK30- U DHJIOTEPMHUYECKHE, PEAKIIUU
HOHHOTO OOMEHa), PacTBOp, dSJIEKTPOJHTHI,
HEIJICKTPOJIUTHI, JJICKTPOJUTUYECKAS JIUCCOIIH-
anusi, OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEAKINU, XUMHUIECKOE PAaBHOBECHE),
TEOPHMH W  3aKOHBI  (TEOPHS  XUMHYECKOIO
CTpPOEHUsS  OpraHhyYeckux  BemectB  A.M.
bytneposa, Teopust AIEKTPO-TUTHUECKOMN
auccouuanuu, nepuo-gudyeckuit  3akon .M.
MeHneneeBa, 3aKOH  COXpPaHEHHUS  MAccChl),
3aKOHOMEPHOCTH, CHUMBOJIMUECKHI SI3BIK XUMUH,
(aKTOJIOTHYECKHE  CBEJICHHUS O  CBOMCTBax,
coCTaBe, MOJTy4YEeHU N u 0e30ImacHOM
HCIIOJIb30BAHUM BKHEUIIMX HEOPraHUYECKUX HU
OPTraHWYECKHUX BEIICCTB B OBITY M NMPAKTUUYECKON
JIeITeIIbHOCTH YEJI0OBEKa;

32- OCHOBBI  XMMHYECKOM  COCTaBISAIOLIEH
©€CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIHU
XMMHU B TIO3HAHWMW SIBJICHUM TNPUPOJBI, B

O1neHka «OTJIINYHO
BBICTaBIISICTCS
o0yyarolemycs, eciii OH
IYOOKO U MPOYHO YCBOMII
IpOrpaMMHBINA MaTepHrai
Kypca, UCUEPIIBIBAIOIIIE,
HOCJIEIOBATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro
u3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C
NPaKTUKOM, CBOOOIHO
CTIPABIISIETCS C 33ja9aMy 1
BOIIPOCAaMHU, HE 3aTpyIHIETCS
C OTBETaMH TPH
BUIOM3MEHEHNH 33/1aHUil,
MpaBHWJIBHO OOOCHOBBIBAET
IPUHATHIE pEIIeHUs, BIIaieeT
Pa3HOCTOPOHHUMH HAaBBIKAMHU
U TIpUe€MaMH BBITTOJIHEHHS
MPAKTHYECKHX 337134,

OLIEHKA «XOPOILIO»
BBICTaBJISICTCS
o0yyaromemycs, eciii OH
TBEPJI0 3HAET MaTepUa
Kypca, FpPaMOTHO U TIO
CYIIECTBY M3JIaraeT ero, He
JIOIyCKask CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA
BOINPOC, IPABUIIBHO
IIPUMEHSET TEOPETUYECKHE
MIOJIOKEHUS TIPU
pELIeHUH TPAKTUYECKUX
BOIPOCOB U 3a]1a4, BIIaJCET
HEOO0XOAMMBIMU HaBbIKAMU U

DKkcnepTHas
OLICHKA
JeSITeIbHOCTH
00 yJaromuXxcst
MIPU BBITIOJIHEHUH
U 3al1UTe
pe3yabTaToOB
MPAKTHYECKUX
3aHATHH,
BBITIOJTHEHUH
JIOMAIITHUX
pabor,

orpoca,
pe3yJbTaTOB
BHEAYJUTOPHOMU
CaMOCTOSITENb-
HOM paboThI
o0yJaronmxcs,
KOHTPOJIbHBIX
paboT u Ipyrux
BUJIOB TEKYIIETO
KOHTPOJIS
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(GOpMHpPOBAaHUM  MBINUICHUST W KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH,
HEOOXOAUMOM JIJIsl PeICHHS TIPAKTHYECKUX 33134
U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO M IIPUPOTHON CpeJIe;

33 - OCHOBHBIE METO/bl HAYYHOTO T[O3HAHUS
BEIIECTB M XMMHUYECKUX SIBIICHUH (HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE).

MIPUEMAaMH HX BBINIOJHEHNS,
OLICHKA
«YZOBJIETBOPUTEIHLHO
BBICTaBIISICTCSA
oOyuarolemycs, eciiu OH
HMMEET 3HaHUS TOJBKO
OCHOBHOI'0O MaTepuasa, HoO He
YCBOWJI €r0 JIETAJIEH,
JOIyCKaeT
HETOYHOCTHU, HEJJOCTATOYHO
paBWIbHbIE (POPMYITHPOBKH,
HApYUIEHUS JIOTUYECKOU
IIOCJIEIOBATEIbHOCTH B
U3JI0KCHUHT
IPOrpaMMHOTO MaTepHania,
UCIIBITBIBACT 3aTPYIHEHUS
[P BBINOJHEHUU
MPaKTUYECKUX 33]1a4;
OILICHKA
«HEYIOBJIETBOPUTEIHHOY
BBICTaBJISETCS
oOyyJaromiemMycsi, KOTOpPbIi He
3HAET 3HAYUTEIbHOU YaCTH
IPOrpaMMHOr0 MaTepuaia,
JIOTYCKAeT CYLIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C
00JIBIIUMU
3aTPyAHCHUSIMU PEIIaeT
MpaKTUYECKHE 3aa4d WU HE
CIIPaBJISIETCS] C HUMU
CaMOCTOSTEJIBHO.
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6. ATAIITALIAA PABOYEH ITPOT'PAMMBI TPV OB YYEHUH MHBAJIUIOB U JIUI] C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

Ananrtanus pabodeir mporpamMmbl auctuiinHbl OVYIL.07 Xumus npoBOAMTCS TPH peaid3ariiu
a/IalTUBHOM 00pa30BaTeNbHOM MPOrpaMMbl — MPOTPaMMbI ITOATOTOBKH CIIELIMATIHUCTOB CPEIHETO 3BEHA 110
cnernuanbHocTH 38.02.01 DxoHOMUKA M OYXTaNTEPCKUM y4eT (10 OTpacisAM) B IEIIX 00ecreueHus mpaBa
WHBAJIUAOB U JIMI[ C OIPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBbS Ha MOJy4YeHHE Mpo(deCcCHOHAIHLHOTO
0o0pa3oBaHMs, CO3AaHUS HEOOXOIUMBIX JUISl TOJNYYEHHs] CpPEeIHEro MpoQecCHOHATBHOTO 00pa3oBaHUA
YCIIOBUH, a TaKkke 00ecreueHus: JOCTHKCHHS 00yJaIONTUMIC MHBATUAMU U JIMIIAMU C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 3JJOPOBbBSI pe3y/IbTaTOB (POPMUPOBAHUS IPAKTUUECKOTO OIBITA.

Obopydosanue nabopamopuu o0dwel xXumuu 01 00YYAIOWUXCS C  PASTUYHBIMU  BUOAMU
02paHuienus 300p08bsl

OcHamenue JrabopaTopuu OOIIeH XWMHH JOJDKHO OTBEYaTh OCOOBIM  00pa3oBaTeIbHBIM
noTpeOHOCTSAM OOYYAIOMIMXCSl WHBAJIWAOB W JIMII C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI.
JlaGoparopus AOMKHAa OBITH OCHAllleHa OOOpYIOBAaHUEM U YUEOHBIMH MECTaMHU C TEXHHUYECKHUMHU
cpeacTBaMu O0y4YeHUs sl 00yUYaIOUIUXCs ¢ Pa3IMUYHBIMU BHJIaMU OTPAHUYEHUI 3J0POBbSL.

JlaGoparopus, B KOTOpOW OOy4yaroTCs JiMlla C HapylmIeHHEM ciyxa J0JDKHA ObITh 000pyAoBaHa
PaZMOKIACCOM, KOMIBIOTEPHOW TEXHHUKOW, ayIHOTEeXHUKOH, BUACOTEXHUKOW, DIIEKTPOHHON JOCKOM,
MYJIBTUMEIUNHON CUCTEMOM.

Jnst cnaboBUaAIIMX OO0y4aromuxcs B J1a00paTOpUM TPETyCMAaTPUBAIOTCS MPOCMOTP YyIAaJCHHBIX
O0O0BEKTOB NP OMOIIY BUCOYBEIHMUUTENCH I YAaJICHHOTO IPOCMOTpa, UCTIOIb30BaHue bpaiineBckoii
KOMITBIOTEPHOW TEXHUKHU, DJIEKTPOHHBIX JIYI, MPOTPpaMM HEBU3YaJbHOTO JOCTyna K WH(OpMAINH,
TEXHUYECKUX CPEJICTB MpUeMa-repeaadyn yaeoHo nHpopMaluu B TOCTYIMHBIX (GOpMax.

s oOyJaromuxcsi ¢ HapyIlIeHHEeM OMOPHO-IBUTATENFHOTO ammapaTa 1adopaTopusi AOKHA OBITH
o0opynoBaHa MepeaBUKHON PETyIUPYyeMOii MapToi.

Brimieyka3aHHoe OCHAIllEeHHUE yCTaHABIMBAETCs B Ja0OpaTOpuu MPU HAIWYUHU OOYYaroIIUXCs IO
aIaITHPOBAHHON 00pa30BaTENIbHON MPOTrpaMMe C yYETOM HMEIOIIErocsl THUINAa HApPYIIEHUH 370pOBbS Y
oOydarorierocs.

Hnghopmayuonnoe u memoouuecrkoe obecneuerue 00yuanOuuxcs

Joctyn k uHGOPMAIMOHHBIM U OuMOIHOrpadudeckuM pecypcaMm JOKEeH OBITh MPENICTaBICH B
¢dbopMax, amanTHPOBAHHBIX K OrPAHUYEHHUSM 3J0pPOBbsl OOYYAIOIIMXCS MHBAIMIOB U JMI C
OTrpaHUYEHHBIMH BO3MOXHOCTSAMHM 370POBBS:

Jlnst muny ¢ HapyIIeHUsIMH 3peHusi (He MeHee OJJTHOTO BH/Ia):

- B IIeYaTHOM (hopMe YBETUUECHHBIM MIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina;

- B le4aTHOM ¢opMe Ha s3bike bpaiimns.

Jnst a1l ¢ HapyleHUsAMH cllyXa:

- B Ie4atHo# dopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

st main ¢ HapyIeHUsIMHU OTIOPHO-/IBUTATEILHOTO anmapara (He MeHee OJTHOTO BHU/IA):

- B Ie4aTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

Jns nun ¢ HEpBHO-NICUXWYECKUMHU HapYIICHUSIMH (pacCTPOMCTBO ayTHYECKOrO CIEKTpa,
HapylIeHUE ICUXUYECKOT0 pa3BUTH) (HE MEHEE OJTHOTO BUA):

- MCIIOJIb30BAHUE TEKCTA C UJUTIOCTPALIUSMU;

- MyJIbTUMEIUIHBIC MaTepUaIbl.
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Bo BpeMsi caMOCTOATEIBHOM MOATOTOBKM O0YYaroIMecss MHBAIUABI U JIUIA ¢ OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI TOJDKHBI OBITH 00€CIIeUeHbl JOCTYIIOM K ceTu HTepHeT.

Dopmel u Memoobl KOHMPOA U OYEHKU Pe3YIbmamos 00y4eHus

[Tpumensiemble npu peanuzanuu padoueit mporpammsl aucuuiuinael OYIL.07 Xumus Gpopmsl 1
METO/bI KOHTPOJISI IPOBOJIATCS C YUETOM OIPaHMUYEHHMSI 310pPOBbs 00Yy4arOLIUXCS.

Ilenpr0 TEKyIIEr0 KOHTPOJIA SBISAETCS CBOCBPEMEHHOE BBIABICHUE 3aTPYJHEHUN M OTCTaBaHUSA
00yyYaroIerocsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pOBbSl U BHECEHHUE KOPPEKTUBOB B Y4EOHYIO
NESATEIbHOCTD.

dopma NPOMEKYTOYHOM aTTECTALlMM  YCTAHABIMBAETCS C Y4€TOM HMHAMBHIYAJIBHBIX
NCUXO(PHU3NUECKUX 0COOEHHOCTEH 00yUYarOMIMXCsl MHBAIMOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU
3J10pOBbsI (YCTHO, MUCbMEHHO Ha Oymare, NMCbMEHHO Ha KOMIIbIOTEPE, B ()OpME TECTUPOBAHUS U T.I1.).

[Ipu mpoBeneHMH NPOMEXKYTOUHOM aTTecTaluu OOy4arouleMycs IPeNOCTaBIIAETCS BpeMs Ha
IOJITOTOBKY K OTBETY, yBEJIMYEHHOE He Oojiee yeM B TpU pa3a, YCTAHOBJIEHHOIO sl HMOATOTOBKU K
OTBETY 00y4arOUIMMCsl, HE UMEIOLIUM OIPAaHUYEHUN B COCTOSIHUU 3710POBbSI.
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7. JUCT BHECEHHBIX U3MEHEHUI

JonmosiHeHsi M ©3MeHeHUsI B padoueil mporpamMmme

HA / YueOHbIi roj

B pa6ouyto nmporpammy OVIL.07 Xumus
no cneruaigbHocTH 38.02.01 DKkOHOMUKA M OyXTaNTePCKHUH yueT (110 0Tpacisim)

BHOCATCA CICAYOIINEC JOIIOJIHCHUSA U U3MCHCHU:

JlonoaHeHNs 1 M3MEHEHUS BHEC P.H. Ilanem
(moamuce)

Pabouast mporpamMmma nepecMoTpeHa u 000peHa Ha 3aceJaHUU MTPEAMETHON (IIUKJIOBOM ) KOMUCCHU
OOIIIECTBEHHOTO TUTAHUSI U TOBAPOBEICHUS

« » 20 T.

[Ipencenarens npeaMeTHON

(IIMKITOBO#T) KOMUCCHH P.H. [Tanem
(moxnuce)
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