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PaGouas nporpaMma COCTaBjeHa B COOTBETCTBHH C ®I'OC cpeaero mpodecCHOHAIBHOTO
o6pasoBanms M y4eOHBIM IUIAHOM IPOTPaMMBI MOATOTOBKH CHEIHATHCTOR cpeHero 3BeHa (MHIEKC —
0J1.07) cpeanero npopeccHOHAILHOrO oOpa3zoBaHus 110 CIELHATIBHOCTH 11.02.18 CucreMbl painoCBsi3H,
MOGHJIBHOH CBA3H M TeJepajHOBellanus, YTBEPKAEHHBIM PCKTOPOM ®I'b0Y BO «Cankr-
[TeTepOyprekuit rocy1apCTBEHHbIH YHHBEPCHTET TenekoMMyHuKanuii uM. pod. M.A. bonu-bpyesutia»
28 mapra 2025 r., mporokon Ne 3. u NPUMEPHOI TPOrpamMmoii 1o o6meobpa3zosarebHOll y4eOHOH
JMCHHMIUTHHE  «XHMHs»,  peKOMeHJoBaHHOH  (deepalbHBIM  IOCYAAPCTBEHHLIM ABTOHOMHBIM
yupexzenneM «PenepanbHblii HHCTHTYT pa3sBUTHA o0pa3oBaHUs.
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Pabouas mnporpamma coctaBieHa B cooTBercTBUM ¢ PI'OC cpeanero mnpodeccHoHalIbHOTO
oOpa3oBaHMsl M y4eOHBIM IIJIJAHOM IPOrPaMMbI MOJATOTOBKHM CHELMAIUCTOB CPEIHEro 3BeHa (MHIEKC —
OJ1.07) cpennero npodeccruoHanbHOro oopazoBanus no cneruansHoctu 11.02.18 Cuctemsl paanocsssu,
MOOMJIBHOM CBSI3M U TelepaiuoBelianus, yTBepkAEHHbIM pekropom OPI'BOY BO «Cankr-
[leTepOyprckuil rocy1apcTBEHHBIN YHUBEPCUTET TeJIeKOMMYHUKaui uM. npod. M.A. bonu-bpyeBnuua»
28 wmapra 2025 r., mporokon Ne 3. u mpuUMepHOH mporpamMmoil 1Mo o00meo0pa3oBaTeIbHOW y4eOHOMH
IUCUUIUINHE — «XHUMUS», peKOoMeHA0BaHHOH  denepanbHbIM  TOCYAAPCTBEHHBIM  aBTOHOMHBIM
yupexjieHueM «PeaepanbHbli HHCTUTYT pa3BUTHS 00pa30BaHUS.

CocTaBHUTEND:

[Ipenonasareins N.II1. EBHyKOBa
(moamuck)

COI''TACOBAHO

I'maBubiii cnenuanuct HTb YUOP P.X. AxTpeeBa
(moanuck)

OBCYXIEHO

Ha 3acelaHuM TpeaMeTHOW (IukiaoBoi) komuccuu Ne 3 (MaTeMaTHYECKUX M €CTECTBEHHO-HAYYHBIX
JIACIIUTITNH )
12 ¢eBpans 2025 r., mporokoi Ne 6

[Ipencenarens mpeaMeTHON (IIMKIOBOI) KOMUCCHU:
K.p-m.H. ['.B. JIunn

(moamuck)
OJIOBPEHO

Metoauueckum coBetoMm CankT-IleTepOyprekoro komnemka tenekoMmyHukanuit um. 2. T. Kpenkens
19 derpains 2025 r., mporokon Ne 4

3amecTuTeNb JUpPEKTOpa 1o yueoHoi pabote komnemxka CIIO I'VT

H.B. Kanuuuna

(moamuck)
COI''TACOBAHO

Hupextop xomemxka CII6 I'VT
T.H. Cupotckas

(moamuck)
COI''TACOBAHO

Hupekrop nenapramenta OKO/I

C.1. Usacumun

(moamuck)



HNOSICHUTEJIBHAS SAIIICKA
1. OBIIASI XAPAKTEPUCTHUKA PABOYE ITPOTPAMMBI YYEBHOM
TUCHUTIMHBI

1.1 MecTo AuCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl:

VYyeOHas

qucuumimia - O.07  Xumwus

SABIIACTCA

00s13aTeNbHOM YaCTbIO

o0uieo0pa3oBaTeabHON MOATOTOBKH 00pa3oBaTesibHOM mporpammel B cootBeTcTBUN ¢ PI'OC no
cnerransHoctu 11.02.18 Cuctembl paanocBsa3u, MOOUIBLHOW CBSA3H U TEJIEPaAHOBEIIAHMS.

1.2 Ilnanupyemblie pe3yJjbTaThbl 0CBOEHUS TUCIHHIIMHBI:
B pamkax mporpammbl yueOHON AUCIUIITUHBI 00YYaIOIIMMUCS OCBAMBAIOTCS YMEHUS U 3HAHUS:

Koa n I[Inanupyembie pe3yabTaTbl 0CBOECHHS AU CIUTITHHbBI
HAHUMEHOBaHHE
(¢popmupyembIX Oo6mmue JAucuuniimHapHbie
KOMIIEeTeHI UM
OK 01. B yacTu Tpy10BOIro BOCIMTAHUSA: - BJIAQAECTh CUCTEMOW XUMHYECKUX
- TOTOBHOCTh K TpPYyAY, OCO3HaHHUE | 3HAHUH, KoTOpast BKJIIOYAET:
LIEHHOCTH MacTepCTBa, TPYAOII00HE; OCHOBOIIOJIArArOLIUE MTOHATHUSA
- TOTOBHOCTD K AKTUBHOU | (XMMUYECKUI 3JIEMEHT, aToM,
JCATEIHOCTH ~ TEXHOJIOTMYECKOW U | 3IeKTpOoHHAs 000JI0YKa aToma, S-, p-, d-
COIIMAIbHOM HAIpPAaBIIEHHOCTH, | AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH,
CIIOCOOHOCTh VHULIMMPOBATH, | MOJIEKYJIA, BAJICHTHOCTD,
[JIaHUPOBaTh | CaMOCTOSITENIBHO | 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb

BBIIIOJIHATD TaKYHO JCATCIbHOCTD,

- MHTEpEeC K pa3IuuHbIM cdepam
poeCCUOHAIBHON JEATEILHOCTH,
Osiaajnenne YHHBepPCAJbHBIMU
y4eOHbIMHU M03HABATEJIHLHBIMH
ACHCTBUAMM:

a) 0a30BbIe JOrHYecKue AeiCTBHS:

- CaMOCTOSTEeNbHO (GOPMYITUPOBATH U
aKTyaJlu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBaTb  CYUIECTBEHHbIN
NpU3HAK MM OCHOBAaHUS  JJIs
CpaBHEHU, KJ1accupuKauuu u
00001IEeHMS;

- OmpeAensiTh UeIH JeATeIbHOCTH,
3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JOCTUKECHHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
MPOTUBOPEYUSI B  paccMaTpUBaEeMbIX
SIBIICHUSIX;

- BHOCUTbh KOPPEKTHUBBI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIeJIIM, OLIEHUBAaTh PUCKHU MOCIEICTBHUI
JIeSITEIbHOCTH;

- pa3BUBaTh KPEATHBHOE MHBIILICHUE
MIPH PEIICHUU KU3HEHHBIX TPOOIEM

0) 0a30BbBIE HcCjIe0BaTeIbCKHe
JEeHCTBHUA:
- BJIAACTH HaBbIKAMH yue 6HO-

HCCIIEAOBATEIILCKOM ¥ IIPOEKTHOU

OKHUCJICHUS, XUMHUYECKasi CBsI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIH 00BeM,
YTIEPOAHBIN CKeJeT, (YHKIMOHAIbHAS
rpymna, paaukai, U30MepHs, U30MephI,
FOMOJIOTHUECKUA  psil,  TOMOJIOTH,
YTJIIEBOOPOABI, KHCIIOpOJI- U
a30TcozeprKalue COEJIMHEHMUS,
OMOJIOTUYECKH AKTUBHBIE  BEIIECTBA
(yrneBoabl, XHpbI, O€JIKH), MOHOMEp,
HOJIMMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHMS,
KpUCTANIMYECKass  peleTka,  TUIIbI
XMUMHYECKUX peakiuii (OKHUCIUTEITbHO-
BOCCTaHOBUTEJIbHBIE, 9K30-U
SHAOTEPMUYECKUE, PEAKIUU HOHHOIO
oOMeHa),  pacTBOp,  BIIEKTPOJIUTHI,
HEDJICKTPOJIUTBI,  DJIEKTPOJIUTUYECKAs
Jaucconuanus, OKHCIIUTEb,
BOCCTAHOBUTEIIb, CKOPOCTh
XUMUYECKON  peakluH, XHUMHYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs
XUMHUYECKOTO CTPOEHHSI OPraHUYECKUX
BeuiectB  A.M. BytnepoBa, Teopus
AIIEKTPOJIUTUYECKON JMCCOLIMAIIIH,
MIEPUOTHYECKUI 3aKOH J.N.
MenneneeBa,  3aKOH  COXPaHEHHUs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI A3BIK XUMUH,
(bakTonoruyeckue CBEJICHUS 0
CBOICTBAaX, COCTaBe, IOJYYEHUH H




NEeSATEIbHOCTH, HAaBbIKAMU Pa3pelICHUs
npo0em;

- BBUIBIISAITb NPUYMHHO-CIIE/ICTBEHHbIE
CBS3M W AaKTyaJIM3WpOBaTh 3ajauy,
BBIIBUTaTh THUIOTE3Y €€ pEeIleHHUs,
HaXOINUTh apryMEHTBI IUTSt
JI0Ka3aTelIbCcTBa CBOMX YTBEPIKICHHI,
3a/1aBaTh MapaMeTpbl W KPUTEPHUH
peuieHus;

- aHaAJIM3UPOBATH TOJYYECHHBIE B XOJIC
peleHus 3aJa4un pe3yabTaThl,
KPUTUYECKH OLIEHUBATh AX
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHEHNE B HOBBIX YCIIOBUSIX;

- yMeTh MEpPEHOCUTh 3HAaHUA B
MO3HABATEIIBHYI0 M  MPAKTUYECKYIO
00/1aCTH KU3HEAEITEILHOCTH;

- yMETh HWHTETPUPOBATH 3HAHUA U3
Pa3HBIX MPEeIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC HJICH, TMpEIIaraTh
OpUTMHAJIbHBIE MOJX0/Ibl U PELICHUS;

- CIIOCOOHOCTH MX MCIIOJIL30BAaHUS B
MO3HABATEILHOM U COLMAILHOM
MPaKTHUKE

0e30ImacHOM HUCIIOJIBb30BaHNH
BayKHEHUIITNX HEOPTaHNYCCKUX u
OpraHU4Y€CKUuX BCIICCTB B 6BITy )51
HpaKTquCKOI)’I JCATCIIBHOCTH YCJIOBCKA,

- YMETb  BBIABIATH  XapaKTEpHBIE
IIPU3HAKK W B3aWMOCBSI3b M3YyYEHHBIX
MIOHATUH, IIPUMEHSATH
COOTBETCTBYIOIIIHAE MTOHATHSA pu
OIIMCaHUU  CTPOECHHUA U  CBOWCTB
HEOPraHWYeCKHMX W  OpPraHUYEeCKUX

BCIICCTB N UX HpeBpaH.[eHHﬁ; BBISIBJISATH
B3aMMOCBSI3b XHMMHYCCKHX 3HAHUM C

HNOHATUSIMH W TPEICTABICHUSIMHU
APyrux CCTCCTBCHHOHAYYHBIX
NPEIMETOR;

- YMCTb HCIOJb30BaTh HAMMCHOBAHHA
XUMHYECKUX COCJIMHEHU I
MEKTyHAPOTHOTO cor03a

TEOPETUYECKON U MPUKIIAJHON XUMUU U
TPUBHUAJbHBIE HAa3BaHUSA BaXHEUIIMX
BelIeCTB (ITUIICH, alleTHIICH, TVIULIEPHH,

deHon,  Qopmanbaerus,  ykKcycHas
KHACJIOTa,  TJIMLMH, yrapHeli  ras,
yrﬂeKI/ICJ'II)II\/’I raz, aMMHaK, TIalicHas

U3BECTh, HEralleHast U3BECThb, IIUTbEBAs
coJla M JIPYTuX), COCTaBIATh (POPMYJIbI
HEOPraHWYeCKUX WM  OpPraHUYEeCKUX
BCIIIECTB, YpPaBHCHUA XUMHNYECKUX
peakuuid, OOBSICHATH HUX  CMBICI;
MNOATBCPKIAATH XapaKTCPHbIC
XUMHUYECKHE CBOIICTBa BELIECTB
COOTBETCTBYIOIIMMH OKCIICPUMCHTAMHA
U 3alUCSAMU YPaBHEHUN XHUMHUYECKUX
peakuui;

- YMCTb YCTaHaBJINBATb
MPUHATJICI)KHOCTD HN3YYCHHBIX
HEOPTaHNUYCCKUX u OpTaHUYCCKUX

BCIICCTB K ONPCACICHHBIM KilaCCaM H

rpymnmam COeZIMHEHUI,
XapakTepu3oBaTb  UX  COCTaB W
Ba)XHEUIIME  CBOWMCTBA;  OINpeNeNiTh
BUJIBI XUMHAYECKHX cBs3ei

(koBajIeHTHAs, HOHHAS, METAJTMYECKas,
BOI[OpOI[Haﬂ), THIIbI KpI/ICTaJIJ'II/ILIGCKI/IX
PEIIETOK BEIIECTB; KIaCCHU(PHUIIMPOBATH
XUMHNYCCKUC peaKIII/II/I;

- chopmupoBaTh MpEACTABICHUSA: O
XUMHYECKOH COCTAaBIISTIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MHpA,
pOJ'II/I XM B IIO3HAHUU ﬂBJ’ICHI/Iﬁ
MPUPOJIBI, B POPMUPOBAHUU MBIITUICHHS
51 KYJIBTYPBI JINYHOCTH, ee




(byHKIMOHATIBHOM IPaMOTHOCTH,
HE00X0UMOM TUISt pelieHus
NPAaKTUYECKUX 3a/ad U HKOJOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOAHOIL cperie;

- YMeThb TPOBOJHWTH pACUETHl IO
XUMUYECKUM (hOpMyJIaM U ypaBHEHUSIM
XUMHYECKUX peakuuii c
UCIIOJIb30BaHUEM (PU3MUYECKUX BEIUYMH,
XapaKTepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOM  CTOPOHBI:  MAacChl,
o0bema (HOpMaJIbHBIE YCIIOBUS) T'a30B,
KOJINYECTBA BEILECTBA; HCIOJIb30BAThH
CHUCTEMHBIE XHMWYECKHE 3HAHUS IS
OPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.

B o0nactu 1eHHOCTM HAY4YHOrO
MO3HAHUS:
- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKHu u
00I11eCTBEHHOM MPAKTHUKH,

OCHOBaHHOIO Ha JHaJIOre KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO
MeECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE S3BIKOBOU U
YUTATENBCKON KYyJIbTYpPBl KaK CPeICTBa
B3aUMOJCUCTBUS MEXKIAY JIIOABMU U
ITO3HAHMS MUPA;

- OCO3HAaHME LICHHOCTH  Hay4HOU

JIESITEILHOCTH, TOTOBHOCTD
OCYILIECTBJIATH MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO NeITeILHOCTD
WHJIMBUYaJIbHO U B IPYIIIE;
OBJaaaenue YHUBEPCAJIbHBIMHA
y4eOHBbIMHU NO3HABATEJbHbIMHU
JeHCTBUSIMM:

B) padora ¢ nHgopmanmeii:

- BJIaCTH HaBBIKaMH IMOJIYUCHU A
UHPOPMALIMU W3 HCTOYHUKOB Pa3HBIX
THUIIOB, CaAMOCTOATCIBHO OCYIICCTBIIATH
IOUCK, AaHaJM3, CHUCTEeMAaTU3alUI0 |

HHTEpIIpETAINIO uHbopManuu
pa3IMYHBIX BHUJIOB u bopm
MIpeICTaBICHMUS;

- co3gaBaTb TEKCThl B Pa3IMUYHBIX
dopMarax ¢ ydYeTOM Ha3HAYCHUS
UHPOPMALIMU U LEJNEeBOH ayauTopHuHu,
BbIOMpast ONTUMAJIbHYO bopmy
NpeCTaBICHUS U BU3YyaIU3aluu;

- OILICHUBATh JIOCTOBEPHOCTb,

- YMETh IUIAaHHPOBATh W BHINOJHATH
XUMUYECKUN HKCIIEPUMEHT
(IpeBpaIIeHus] OPraHUYeCKUX BEIIECTB
IpY HarpeBaHHM, MOJIyuYeHHE 3TUIICHA U
U3yYeHHE ero CBOWCTB, KauyeCTBEHHBIC
peakiMM Ha albJeTHAbl, Kpaxmal,
YKCYCHYIO  KHCJIOTy;  JA€HaTypamus
OelIKOB TpU HArpeBaHMM, LBETHbHIE
peaknuu OEIKOB; TPOBOJUTH PEAKIINU
HMOHHOTO OOMEHa, OIpPENeNsATh Cpeny
BOJIHBIX  PAacTBOPOB, KayeCTBEHHBIC
peakuuu Ha cynbpar-, kKapOoHaT- U
XJIOpUI-aHUOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCIepuMEeHTalbHbIE 334 110
temaM "Metaisl" u "Hemeramnsl") B
COOTBETCTBUU C MpaBWJIAaMU TEXHUKHU
O0e3omacHOCTH IpU  OOpalleHuH ¢

BEIIECTBAMHU u 1a060paTOPHBIM
000py1I0BaHHEM; MPEACTABIATh
pe3yNbTaThI XHUMHYECKOTO

JKcIepuMeHTa B (opme  3anucu
YPaBHEHUI COOTBETCTBYIOIUX PEAKLIMH
1 (HOpMYyITHPOBATH BBHIBOJBI Ha OCHOBE
ATHUX pE3yJbTaTOB,;

- YMEThb aHAJIU3UPOBATh XUMHUYECKYIO
MH(POPMALINIO, TOTYYaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (cpencts MacCOBOM
uHpopmauuu, cerb MHTepHer u
ApyrHe);

- BIaJeThb OCHOBHBIMM  METOJaMHU

HAyYHOTO  TIO3HAHHSI  BEIIECTB M
XUMUYCCKUX SIBICHUH (HAOMIOACHHE,
U3MEpeHHeE, 9KCIIEPUMEHT,
MOJICJTUPOBAHUE);

-  YMCTb TMPOBOAWUTH PACUCTBI 110




JCTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €
COOTBCTCTBHUEC IMPABOBBIM M MOpPAJIbHO-
OTUYCCKHUM HOpMaM;,

- UCTIONIb30BATh cpencTaa
MH(POPMALIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B
peleHnH KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpraHu3aI[MOHHBIX 3a1a4 c
coOIroieHUEM TpeOoBaHUM
SPrOHOMHUKH, TEXHHUKH O€30IacHOCTH,
TUTHEHBL, pecypcocOepexxeHus,

MIPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 6€30MacHOCTH;

- BJIa/IETh HABBIKAMH PaclO3HaBaHUs U
3a1uThl HH(pOpPMaLUH,
nHGOPMALMOHHOH 0€301MacHOCTH
JTMYHOCTH;

XUMHUYECKUM (OpMyJIaM U ypaBHEHUSIM
XUMHUYECKUX peakuui C
UCTIOJIb30BaHUEM (PU3MUYECKUX BEIUYHH,
XapaKTepU3YIOIINX BEIIEeCTBA C
KOJINYECTBEHHOM  CTOPOHBI:  MAacCHl,
o0bema (HOpMaJbHBIE YCIIOBUS) T'a30B,
KOJINYECTBA BEILECTBA; HCIOJIb30BAThH
CHUCTEMHBIC XHMHUYECKHE 3HAHUS IS
OPUHATHS PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CHUTYallUsiX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 04.

- TOTOBHOCTh K  CamMOpa3BUTHIO,
CaMOCTOSATEILHOCTH u
CaMOOIIPEAETIEHNUIO;

-OBJIaJIEHUE HaBbIKAMU y4eOHO-
HCCIIENOBATEIIbCKOM,  IPOCKTHOM U
COITMAJIbHOM JIEATEIBHOCTH;
OBiaaaenue YHHMBeEPCAJIbHbBIMHA

KOMMYHUKATUBHBIMU /1e/iCTBUAMM:
0) coBMecTHasi 1eSAITEJIbHOCTD.

- MOHUMATh u HCIIOJIb30BaTh
NIPEUMYILLECTBA KOMaHIHOM1 u
WHAUBUAYAIbHON paboOThI;

- [pUHMMATh LEIM  COBMECTHOM
NeSITeIbHOCTH,  OPraHU30BBIBATH U
KOOpAMHUPOBATh JEUCTBUA 10 €€
JOCTHKEHHUIO: COCTAaBJISITh IJ1aH
JNEUCTBUM, paclpenessaTb poid ¢
y4eToM MHEHUI Y4aCTHUKOB
00CyX/aThb pe3yJbTaThl COBMECTHOI
paboTHI;

- KOOPAMHUPOBAaTb U  BBIIOJHATH
paboTy B YCJIOBHMSX  pPEaJbHOIO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOT'O
B3aHMOJCHCTBUS;

- OCYILECTBIIATh MTO3UTUBHOE
CTpaTernYecKoe MIOBEJICHUE B
pa3IMYHBIX ~ CHUTyalUsX, IpOSBIATH
TBOPYECTBO M BOOOpakeHHe, OBITh
WHULIMATUBHBIM

Osiaanenue YHHBepCAJbHBIMU
PeryJIsiTHBHBIMH JCHCTBUSIMU:

') IPUHSITHE ce0sl U APYTUX JIIO/Aeii:
- INpUHUMaTb MOTUBBI WU apryMEHTHI
JIPYTUX N7 pH aHAIN3E

- yYMEThb IUIAaHUPOBAaTh U BBINOJIHAThH
XUMHYECKHUH SKCIIEPUMEHT
(mpeBpalleHus] OPraHUYeCKUX BEILECTB
[IpU HarpeBaHUM, NOJyUYEHUE STUIICHA U
U3Y4YEHHUE €ro CBOMICTB, KaueCTBEHHBIE
peakuuu Ha aJbAeTUAbl, Kpaxmal,
YKCYCHYI0O  KHCJOTY;  JEHaTypauus
OEeNKOB TMpU HAarpeBaHUM, I[BETHHIC
peakuuu OenKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, ONpEeNeNsiTh Cpeay
BOJHBIX  PacTBOpOB, KayeCTBEHHbIE
peakuuu Ha cyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS;
pelaTh S3KCIEPUMEHTANIbHBIE 337a4H 10
temaMm "Metamne" u "Hemerannsl") B
COOTBETCTBUH C TpaBWIAMH TEXHUKHU
0e30macHOCTH MpU  OOpaleHHuH C

BEILIECTBAMU u 1a00paTOPHBIM
000pyIOBaHUEM; IIPECTaBIIATh
pe3yJIbTaThl XUMHUYECKOI0

JKCHepuMeHTa B (opme  3ammcu
YPaBHEHU COOTBETCTBYIOIIMX PEAKIUN
U (OpMyIMPOBATh BBIBOJIBI HA OCHOBE
ITUX PE3yIbTaTOB




Pe3yJabTaTOB ACSITEIbHOCTH;
- TIpU3HaBaTh CBOE TIPaBO W TMPaBO
JIPYTHX JIIOJIeH Ha OLITHOKHY;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATH
MHP C IO3UIMU JPYTOro 4ejJ0BeKa,

OK 07.

B 00J1acTH DK0JIOrHY€CKOI0

BOCIIMTAHUSI:
- c(hOpMUPOBAHHOCTh HKOJIOTHIECKOM
KYJIBbTYPBI, IIOHUMAaHHCEC BIIMAHUA

COLIMAJIbHO-D)KOHOMHUYECKUX IPOLIECCOB
Ha COCTOSIHUE MIPUPOIHOMN u
COLIMATIbHOU cpensl, OCO3HaHUE
r7100aIbHOTO Xapakrepa
9KOJIOTMYECKUX MPOOIIeMm;

- IUIAHUPOBAaHME M OCYLIECTBIICHUE
JICUCTBUHA B OKpYKalolllel cpeae Ha
OCHOBE 3HAHUA LEJIEeH YCTOMYUBOIO
pa3BUTHS YEJIOBEUYECTBA;
AKTUBHOE HENpUATHE
MPUHOCAIINX  Bpea
cpene;

- yMeHHe

JIEHCTBUH,
OKpY>Karoleu

IIPOTHO3UPOBATH
HeOIaronpusITHbIC JKOJIOTUYECKHE
MIOCJIEICTBHS MpeANPUHIUMAEMbIX
JEHUCTBUMN, IPEAOTBPAILATD UX;

- paclMpeHHe OIbITa JAESITEIBHOCTH
JKOJIOTMYECKON HAIIPaBIEHHOCTH;

- OBJIaJIcHUE HABBIKAMH YUeOHO-
HCCIIE0BATENIbCKOM, IPOEKTHON U
COITMAJIbHOM JIESATEIBbHOCTH;

- chopmupoBaTh MpEACTABICHUSA: O
XUMHUYECKOM COCTAaBIISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA,
pOJIW XUMUU B TIO3HAHUM SIBJICHUU
MPUPOJIBI, B POPMUPOBAHUYN MBITTUICHHS

u KyJbTYPBI JMYHOCTH, ee
GYHKIIMOHATBHOM IPaMOTHOCTH,
HE00X0IMMOMH ISt peLeHus

NPAKTHYSCKUX 33724 U IKOJOTUYECKH
000CHOBaHHOTO OTHOUICHUS K CBOEMY
37I0POBBIO U TIPHUPOIHOI Cpeae;

- YMETb coOII01aTh IIpaBuJIa
IKOJIOTUIECKU eN1eco00pa3Horo
HoBelIeHUsT B OBITYy W TPYAOBOM
JICITEIbHOCTH B IETSIX  COXPAaHCHHs
CBOEro0 3J0pOBbs U  OKpYKAIOLICH
PUPOTHON Cpenbl; YUYHUTHIBATH
OMACHOCTh BO3ICUCTBHS Ha JKUBBIC
OpraHW3Mbl OIPE/CICHHBIX BEIIECTB,

OHUMAasA CMBICII OoKa3aTeis
peaeIbHON JIOITyCTUMOU
KOHIIEHTpaLUH




2. CTPYKTYPA Y COJAEP)KAHUE OBIIEOBPA30OBATEJIBHOM

JUCHUIIJIINHBI
2.1. O0beM 001Ie00pa3oBaTeILHON YUeOHOM JUCUMIIIMHBI M BUIbI Y4e0HOH padoThl
N O0bém B
Buj yueOHoit padoThl
yacax
O0beM yueOHoi U CHUNTHHBI 78
B TOM YHCIIE:
38
TeopeTuiecKoe o0ydeHue
JlaGopaTopHbie pabOThI 10
MPAKTHYECKHUE 3aHATHS, B T.4. KOHTPOJIbHBIC PAOOTHI 28
13 HUX IPOMEKYTOYHas artecTtanus B hopme nuddepeHIIMpoBaHHOTO 3a4eTa 2




2.2 TemaTH4yeCKHUil IJIaH U COJePKAHHUE TUCHUILINHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4e0HOro MaTepuasia, JJadopaTopHble H MPAKTUYECKUE 3AHATHS,
KOHTPOJIbHbIE PadoThI

O0BeM
4acoB

dopMupyemblie
KOMIIeTEeHIIUN

Pazgen 1. OcHOBBI CTPOEHUS BellleCTBA

Tema 1.1. CtpoeHue
aTOMOB XUMHUYCCKUX
9JIEMEHTOB U NIPUPOAA
XMMHUYECKON CBSI3H

CoBpeMeHHast mMonenb CTpoeHHs: aromMa. CHUMBOJMYECKHH SI3BIK XUMHUU. XHUMHUYECKHUI
AIIEMEHT. DJeKTpoHHas KoHdurypauus aroma. Kmaccudukanuss XUMHUYECKUX SJIEMEHTOB
(s-, p-, d-omemenTbl). BaneHTHbIC SIEKTPOHBL. BaJeHTHOCTh. DJIEKTPOHHAs NPHPOIA
XUMHUYECKON CBSI3U. DIEKTPOOTPUIATENLHOCTh. BHIBI XUMUYECKOW CBA3M (KOBaJeHTHAs,
MOHHAsl, METAJJINYECKasl, BOJOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUs

IIpakTH4eckue 3aHATHA

Pemenne 3amanuii Ha MCIIOJIBL30BAaHNE XMMHYECKOM CHMBOJIMKHM M Ha3BaHWH COETMHEHUH
[0 HOMEHKJIATYpPE MEXIYHAPOJHOIO COK3a TEOPETUYECKOW W NPUKIAJIHOW XUMHUHU U
TPUBUAIBHBIX HA3BAaHWUW JJI1  COCTaBIICHUS XUMHUYECKUX (POPMYyNT JABYXaTOMHBIX
COCIUHEHU (OKCHUIOB, CYyIb(UAOB, THAPUAOB U T.I.) M JPYTUX HEOPTraHUYECKHX
COCIUHEHHH OT/IEIBHBIX KIIACCOB.

[IpakTyeckue 3a1aHus Ha YCTAHOBJIICHHUE CBS3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M MEPUOJUYECKUM H3MEHEHHEM CBOWCTB XHMHUYECKHX JJEMEHTOB M HX
COEMHEHUI B COOTBETCTBUU C NOJ0KeHUEM [leproinueckoi CUCTEMBI.

OK 01

Tema 1.2.
Ilepuoanueckuii 3aK0H
u tabauma J[.U.
Menaeneena

[Tepuoanueckas cucrtema xumudeckux 3iaeMeHToB .M. Menneneesa. duznueckuii
cmblica [lepuonnyeckoro 3akona /[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX BELIECTB B
COOTBETCTBUHU C IOJIOKEHUEM XUMHUUECKOI0 3JIeMeHTa B [Iepuoauueckoit cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepuonnueckoro 3akona /[.11. Menneneesa.
[Iporuosst JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IIpakTHyeckue 3aHATHA

Pemenne npakTuKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapaKTEPU3aLUIO
XMUMHUYECKHX 3JIEMEHTOB «MeTalInuecKue / HeMeTalIn4eCKue CBOWCTBA,
ANEKTPOOTPHULIATEIBHOCTD XMMUUYECKUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUECKUX d1eMeHTOB J[. 1.
Menpaeneesay

OK 01
OK 02

Paznen 2. Xumuyeckue peakumu




Tema 2.1. Tunsl
XUMUYECKHUX PEaKIIun

Knaccugukanus u TUIIBI XUHMUYECKUX PEAKIUNA C y9acTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHue ypaBHEHUH peakUii COeqUHEHNs, pa3I0kKeHUs, 3aMelleHHs], OOMEHa, B T.4.
peakuuii rOpeHysi, OKUCICHHUI-BOCCTAHOBIICHHUS.

VYpaBHEHUsI OKUCICHUS-BOCCTaHOBIIEHUS. CTeneHb OKUCaeHHsI. OKUCIUTEND U
BOCCTaHOBUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuii METO10M 3JIEKTPOHHOro OanaHca. OKUCINTENTbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
B [IPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

IMpakTnyeckne 3aHATHS

KonuuectBennsle oTHOIIEHNUS B XUMHUHU. OCHOBHBIE KOJINYECTBEHHEBIE 3aKOHLI B XUMUU U
pacueTsl MO YpPaBHEHUSM XHMUYECKUX peakuuid. Moilb Kak equHHIAa KOJIWYecTBa
BellecTBa. MosipHas Macca. 3aKOHBI COXPAHEHHUSI MacChl U SHEPruM. 3aKOH ABOTaJpoO.
Monsipablii 06beM razoB. OTHOCHTENIbHAs IJIOTHOCTH ra3oB. PacueTwsl Mo ypaBHEHUSM
XUMHYECKHUX PEAKIUN C MCIIOJIb30BAHHEM MAacCChl, 00beMa (HOpMabHbBIE YCIOBHS) T'a30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOJIUTHYECKAS
JIMCCOITHAITAS ¥ HOHHBIN
obMeH

Teopust snexkrTpoauTHueckod aucconuanvu. WOHBI. DJEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakiiun nonHoro oomena. CoctaBieHHe peakluii HOHHOIO OOMEHa IyTeM COCTaBJICHUs
UX TOJHBIX M COKPAIIECHHBIX HOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE pPEaKLHH.
3azaHus Ha COCTaBJICHUE NOHHBIX peaKkIui

JlaGopaTopHble 3aHATHSA

JlaGopatopHnas pabota “TuUIbl XUMUYECKUX PEaKIHiA”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCs BELUIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuii. [IpoBenenne peakuuit HOHHOrO 0OMEHa, OIpe/eIIeHUe
CpeJibl BOJHBIX PaCTBOPOB. 3aJaHMsI HA COCTABJICHUE NOHHBIX PEaKIMH

KonTpossnas padora 1

CTpOCHI/Ie BCIIECCTBA U XUMHUUYCCKHEC PCAKIINU

OK 01
OK 04

Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAaHMYECKHUX BelIEeCTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHMYECKUX
BEIIIECTB

[Tpenmer Heoprannueckoii xumuu. Knaccudukanus Heoprannueckux BemecTs. [IpocTsie
U CII0’KHbIE BemecTBa. OCHOBHBIE KJIACChl CI0XKHBIX BEIIECTB (OKCHUIbI, THIPOKCHUIBI,
KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKUX BEIIECTB. ATpEraTHble COCTOSHUS
BemlecTBa. Kpucrammyeckue u amopHble BemiecTBa. TUIBI KPUCTAIMYECKUX PELIETOK
(aTomHas1, MOJIEKYJIIpHAst, MOHHAS, METAJUTMYECKast). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEIIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEILECTB OT BUJAa XMMHUYECKOM CBS3U U THUIIA KPUCTAIIMYECKOMN pemeTky. [IpuunHel
MHOT000pa3us BEUIECTB

IMpakTnyeckne 3aHATHS

Homenkiatypa HeOpraHmueckux BEIIECTB: Ha3BaHUE BEUIECCTBA UCXOJIS U3 UX
XUMHUYECKOH (OpMYJIIbI UJTU COCTaBICHUE XUMHUECKON (OPMYIIbI UCXO/I U3 HA3BAHMUS
Bemiectra 1o mexaynapoanon (MIOITAK) unu TpuBuansHOM HOMEHKIIATYpE.

Pemenne npakTuyeckux 3alaHui MO KiIacCU(UKAMM, HOMEHKJIATYPE U XUMHUYECKUM
dbopMyJiaM HEOPraHUYECKHX BEIIECTB PA3IUYHBIX KJIACCOB (yrapHBIA ra3, YIIEKHUCIBINA
ra3, aMMuak, raiieHasi U3BeCTh, HeralieHast H3BeCThb, MMThEBAs CO/A U APYTUX): Ha3bIBATh
U COCTaBJIATH POPMYJIIBI XUMHUYECKHUX BEIICCTB, OMPECIIATh MPHUHAIICKHOCTD K KJIaccy.
HcTounuku XuMHueckoi nHpopMaIu (cpeicTs MaccoBoit nHbopManuu, cetb uTepHer
u apyrue). [Touck nHGOpMaIUK MO Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dhopmynam

OK 01
OK 02

Tema 3.2. Pusuko-
XHMHYECKHE CBOMCTBA
HeOpFaHI/IqCCKI/IX
BEILIECTB

Mertamner. O0mue Gpu3nuecKkue 1 XUMHYECKHE CBOMCTBa MeTaJUTOB. CIIOCOOBI MOTyYeHHS.
3HayeHWe METAJUIOB M HEMETAJIOB B NPUPOAE U IKU3HEIEATENHOCTH 4eJOBEeKa MU
OpPraHMu3MoOB. KOppOSI/If{ MCTAJUIOB: BUABI KOPPO3UH, CII0COOBI 3aluThl MCTAJIZIOB OT
KOPPO3UH

Hemeramnel. OOmme ¢u3myeckne M XMMHUUYECKHE CBOMCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COEIUHEHUH

HeMmeTaJs10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIECTB (OKCHUIOB,
THJIPOKCHJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCTMHEHHM, BHICHIUX OKCHIOB U TUAPOKCHIOB

OK 01
OK 02




IIpakTHyeckune 3aHATUS 2

CocTaBiieHHe YpaBHEHHH XHUMHUYECKHX pEaKUUA C y4acTUEM MPOCTBIX U CIOXKHBIX

HEOPraHUYECKUX BEIIECTB: METAJJIOB U HEMETAJIOB; OKCHIOB METAJIOB, HEMETAJIJIOB U

aM(pOTEepHBIX DIIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBaHMN U aM(OTEpHBIX

TUAPOKCUJIOB; HEOPTaHUUECKHUX COJIeH, XapaKTepU3YIOIIUX UX CBOWMCTBA.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUYECKHX 3aJaHUil Ha CBOICTBa, COCTaB,

MoJTydeHre U 06e30MacHOe UCTIONb30BAHUE BAKHEHIIINX HEOPTraHMYECKHUX BEIISCTB B OBITY

U TIPAKTUYECKOH 1eATeIbHOCTH YeJIOBeKa
Tema 3.3. JlabopaTopHble 3aHATHUS OK 01
WNnentudukarms JlaboparopHnas pabota «aeHTudukaims HEOPraHUIeCKNX BEIIECTBY. OK 02
HEOPTaHUYECKUX Pemenne »sKcrepMMEHTANBHBIX 3a7ad 10 XWMHUYECKHUM CBOMCTBAM METaIOB U OK 04
BEIIIECTB HEMETAIIJIOB, [0 PACMIO3HABAHUIO U MOTYYSHHIO COSIMHEHHI METaJIOB M HEMETAJLIOB. 2

Nnenrudukanus HEOPraHMYECKUX BEIIECTB C MCIOIB30BAHUEM UX (PU3UKO-XUMUUICCKUX

CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha CyibQart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS
KonTpoabnas padora 2 |CBoiiCTBa HEOPraHUYECKUX BEILIECTB 2
Pasnen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BellleCTB 22
Tema 4.1. [TosiBneHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMeT oprannyeckoit OK 01
Knaccudukanus, XUMUHU. MecTo U 3Ha4eHHE OPTaHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
CTpOCHHE U XUMHUYECKOE CTpOCHHE KaK MOPSAIOK COCIWHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
HOMEHKJIaTypa BaJIGHTHOCTH. OCHOBHBIC TMOJOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OPTraHUYECKHUX
OpraHM4YecKuX BemecTB | coeauHenuit A.M. bytiepoBa. VYruepoaHbli CKeJIET OpPraHUYeCKOM MOJIEKYJIbI.

3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO CTpOeHHs Mojekyid. M3omepus u 2

U30MEPBI.

[Tonsatne o ¢ysxouoHaneHoW rTpynme. Paaumkan. [lpunnunsl — kinaccuduxanuu
OpraHMYEeCKUX  coeluHeHuil. MexayHaponHas  HOMEHKIaTypa W MPUHIUIBI
HOMEHKJIATypbl OpraHUYecKuX coeanHeHui. [Tonarue 06 a30TcoaepKalx COeIMHEHUSX,
OMOJIOTUYECKH  aKTHBHBIX  BemiecTBax  (yriaeBogax, »JKuMpax, Oelkax u  Jap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, NTOJIMMEP, CTPYKTYPHOE 3BEHO)




IIpakTH4eckue 3aHATHSA

Homenknatypa opraHM4eckuX COEIWHEHUN OTIENbHBIX KJIacCOB  (HACHIIICHHBIE,
HEHACBHIIICHHBIE M apOMAaTHYeCKHUE YTIEBOAOPOABI, CIHPTHI, (EHOJNBI, aIbJACTHIIBI,
KETOHBI, KapOOHOBBIe KHCIOTHI U JAp.) CocTaBieHHE TOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OpPMyJI OpPraHMYECKMX BEIIECTB OTICIBHBIX KJIACCOB, HCHONB3YsS HX
Ha3BaHMUS MO CHCTEMAaTHYECKOM W TPHUBHAIBHON HOMEHKJIAType (STWIJICH, alleTUJICH,
rIuieput, ¢enon, Gopmanbaerui, YKCycHas KHCJIOTa, MIMIUH). PacueTsl mpocreiiein
(dbopMyJIbl OpraHn4YecKoil MOJIEKYJIbl, UICXO/sI U3 3JIEMEHTHOT 0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpPraHUYECKHUX
COEIMHEHUN

OU3MKO-XMMHYECKAE CBOMCTBA OpPraHMYECKUX COCIWHEHUN OTHEIbHBIX KJIIACCOB
(ocobenHocTH Ki1accu(UKay U HOMEHKJIATYyphl BHYTPHU KJIacca; TOMOJIOTHYECKUNA Pl U
obmast gopmyna; m3omepus; (HU3MUSCKHE CBOMCTBA; XMMHUYCCKUE CBOWMCTBA; CIIOCOOBI
MOJTy4eHUs):

— MpenebHbIe YIIIeBOAOPOAbI (alKaHbl W IHUKIOATIKAHBI). ['OpeHHe MeTaHa Kak OJHH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBINIIEHHOCTH W ObITy. CBOWCTBAa MPHPOJHBIX
YIJIEBOAOPOJOB, HAX0KACHUE B MPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HempeeNbHble (aJKeHBbI, aJKWHBI U aJKAJUCHBI) M apOMATUYCCKHE YTIIEBOJOPOJIBI.
['openue aneTuneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JJISI CBAPKU U PE3KHU
METAJJIOB

— KHCJIOPOJICOACPIKAIINE COCTUHEHHS (CITUPTHI U (DEHOJIBI, KApOOHOBBIE KUCIOTHI U A(UPHI,
QIbJETUABl M KETOHBI, KHUPBI, YrieBojsl). [IpakTHueckoe NMpUMEHEHHE STUIICHTIIUKOIIS,
rnuuepuna, ¢enona. Ilpumenenue gopmanbiaeruia, aneraibieruia, YKCyCHON KHCIOTHI.
Mpl1a KaK coJIM BBICIIMX KapOOHOBBIX KHCI0T. Moromue cBoicTBa MblIa

— a30TcoAepKalme COCIMHECHHUS (aMuHBI u AMUHOKHCIIOTBI, OenKn).
BbicokoMoOneKyIsipHbIE  COEAMHEHUS (CUHTETUYECKHE U OMOJOrMYeCKU-aKTHUBHBIE).
Monomep, nonuMmep, CTPYKTypHOe 3BeHO. [lommMmepusanus 5STUiIEHA KaKk OCHOBHOE
HAIPABJICHUE €TO UCIIOIb30BAHMS.

I'eneTndeckas CB3b MEXKAY KJIAaCCAMHU OPraHUYECKUX COCIUHEHUN

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHUYECKUX COCTUHEHUI OTAETIbHBIX KJIAcCOB (TpUBHAIbHAS U
MeXIyHapoaHasi HOMEHKJIaTypa, XUMHUUECKHEe CBOMCTBA, CIIOCOOBI MOJIy4YEHNUs):
npesenbHble (aJKaHbl M HUKIIOAIKaHbI), HeTpeAebHble (AJIKeHbI, JIKMHBI U aJIKaJUeHbI) U
apoMaTHYeCKHe yTIeBOIOPOAbI, CIUPTHI U GEHOJIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI,

OK 01
OK 02
OK 04




AIbACTUABI U KETOHLI, aMUHBI 1 aMUHOKHCJIIOTBI, BBICOKOMOJICKYJIAPHBIC COCANHCHUA.
3aIlaHI/I5[ Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_[I/Iﬁ C Y4aCTHUCM OPTraHUYCCKUX
BCIHICCTB HA OCHOBAHMHU UX COCTAaBa U CTPOCHUA

[IpakTnyeckue 3aHATHA

CocraBiieHue cxeM peakuui (B TOM YHUCIIE [0 MPEUIOKEHHBIM IEM0YKaM MPEBPALCHHUIT),
XapaKTEpPU3yIOIUX XHMHWUYECKUE CBOMCTBA OPraHMYECKUX COCIUHEHUH OTHCNIBbHBIX
KJIACCOB, CIIOCOOBI UX MOJyYEHHUS U Ha3BaHHE OPraHUYECKUX COEJAMHEHUH M0 TPUBHUAIBHOU
WU MEXIYHApPOIHON CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemenne  npakTUKO-OPHEHTHPOBAHHBIX  TEOPETHYECKMX  3aJaHMd  Ha  CBOMCTBA
OpraHUYeCKHUX COCIUHEHUHN OTIEIbHBIX KJIACCOB

JlabopaTopnas padora‘“IIpeBpaiennsi OpraHMuYeCKUX BEIIECTB MPU HarpeBaHuu'.
[TonyyeHue STHIICHA M U3yYEHHE €r0 CBOMCTB. MoOJEIMpPOBaHUE MOJCKYJI U XHMHUYCCKHX
NpeBpalleHuid Ha IPUMEpE dTaHa, YTUICHA, alleTHIICHA U Jp.

Tema 4.3.
Nnentudukanms
OpPraHUYEeCKHUX BEIIECTB,
X 3HAYCHUC U
MpUMEHEHNE B OBITOBOM
Y MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

buooprannueckue coeauHeHus. llpumMeHeHHe W OMOJOTHYECKas: POJIb  YIJIEBOJOB.
OxucJICHHE YTICBOJIOB — UCTOYHUK YHEPTHH JKUBBIX OpraHu3mMoB. O0iacTé mpUMEHEHUs
aMHHOKHUCIIOT. [IpeBparieHus OEJIKOB NMUIM B OpraHu3Me. buonornyeckue (GyHKIUU
OenkoB. buonormdeckne QyHKIWH >KUPOB. POl OpraHMYeCKOW XUMHUH B PEIICHUU
po0JIeM UIIEBOI 0€30IacHOCTH

Ponb opranuueckoil XMMUM B pEHIEHUH NpoOJieM 3HEPreTUYecKor Oe30macHOCTH, B
pa3sBUTUM MEIUIMHBI, CO3JaHMU HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU
(anmpTEepHATUBHBIE UCTOYHUKH 3HEprun). OnacHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTJENBHBIX KJIaccOB (YIJIEBOJIOPOJbI, CHUPTHL, (PEHOIBI,
XJIOPOPraHMYECKHE MPOU3BOJHBIC, aJbACTUABl U JAp.), CMBICI IOKa3aTeis MpeneabHO
JIOITyCTUMON KOHIIEHTPAIIUH

JlaGopaTtopHble 3aHATHSA

Jlaboparopnas pabora: “VneHTuduUKanus OPraHUYECKUX COCIUHEHUH  OTIEIbHBIX
KJIacCOB”

WnenTudukanys OpPraHUYECKUX COCIMHEHMH OTAENbHBIX KIAccoB (Ha Tmpumepe
aJIbJIETUJIOB, KpaxMaia, YKCyCHOW KHCIIOTbI, OEKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3HUKO-
XMMUYECKUX CBOICTB M XapaKTEpHBIX KaueCTBEHHBIX peakiuid. J[eHaryparus Genka npu
HarpeBaHuu. llBeTHble peakuuu OenkoB. BO3HMKHOBEHHME aHAJIMTUYECKOTO CHUTHalIa C
TOYKM 3pEHUS] XUMHUYECKMX INPOLECCOB NPU NPOTEKAHWM KaueCTBEHHOM pEaKIMH,

OK 01
OK 02
OK 04




HO3BOJI$IIOH.[€I>1 I/IHCHTI/I(bI/H_[I/IpOBaTB MPECATIOKCHHBIC OPraHUYCCKHUEC BCIICCTBA

KonTpoasnas padora 3

CtpyKTypa U CBOICTBA OPraHUYECKUX BEIIECTB

Paznen S. Kuneruueckue ¥ TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui

Tema 5.1. CxkopocTb
XUMHYECKHUX PEAKIUM.
XUMHYECKOE paBHOBECHE

CKopocTh peakiiy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAaKTOPOB: MPHUPOJBI pearupyronmx
BEIIECTB, KOHIEHTpAIlUM pearupymolux BELIECTB, TEMIEpAaTypsl W  IUIOMIALU
PEaKIIMOHHON MOBEpXHOCTU. TeruioBble 3((EKThl XUMHUYECKUX peakuuid. DK30- U
JHIOTEPMUYECKUE, PEAKIIAH.

OOpatuMocTh peakiuil. XUMHYECKOE pPAaBHOBECHE M €ro CMEIIeHHE IOJ JeicTBHEM
Pa3INYHBIX (baKTOpOB (KOHHGHTpaHI/Iﬂ pPE€arcHTOB WJIM HNPOAYKTOB PCAKIHH, OABJICHHUC,
Temmepatrypa) Ui CO3AaHUS ONTUMAIbHBIX YCIOBUH MPOTEKaHUs XUMHYECKUX
npoueccoB. [Ipunnun Jle-IlaTense

OK 01
OK 02

IIpakTH4eckne 3aHATHA

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUNA Ha aHAIU3 (AKTOPOB, BIMSAIOMIUX Ha
U3MECHEHUE CKOPOCTM XHMMUYECKOM pEakuuu, B T.4. C IO3ULUNA IKOJIOTMYECKU
11eJ1ec000pa3HOro MOBEIEHUSI B OBITY W TPYIOBOM JESATENBHOCTH B LEJSAX COXPaHEHUS
CBOETO0 3/I0POBbS U OKPYKAKOLIEH PUPOIHON CPEMBL.

Pemenne npakTuKO-OpUEHTHPOBAHHBIX 33JIaHUN Ha NMpUMeHeHne npuHuuna Jle-Illarense
JUISL HAXOXK/ICHMS HAIPABIICHUs CMEILIEHUsS PAaBHOBECHUsS XMMHUYECKOM PEaKLUU U aHAJU3
(bakTOpOB, BIMSIOMINX HA CMEIICHHE XUMUYECKOI'0 PaBHOBECHS

OK 01
OK 02

Pa3znen 6. PacTtBopnl

Tema 6.1.
[TonsiTne 0 pacTBOpax

PacTBopeHue kak pu3nKo-xuMHueckuii mpouecc. PactBopsl. CiocoOb! MPUTOTOBICHHUS
pacTtBopoB. PacTBOprMOCTE. MaccoBas 1011 paCTBOPEHHOTO BEILIECTBA.

CMBICT mOKa3aTens MMpeaACIbHO ILOHYCTHMOﬁ KOHOCHTpAllUKN W €ro HCIIOJIB30BAHUC B

OLIEHKE PKOJIOrMYeCKOM 0€30ITacCHOCTH.

HpaBI/ma OKOJOTHYCCKH LICJICCOO6pa3HOFO IOBCACHUA B 6LITy n pr,[[OBOfI JACATCIIBHOCTHU B

OK 01
OK 02
OK 07




LEJISIX COXPAaHEHHsS CBOErO 3/I0pPOBbS U OKpYXkarolled NPUPOAHOM Cpelbl; ONAacCHOCTh
BO3CHCTBUS HA )KUBbIE OPraHU3MbI OIPEIEICHHbBIX BEIIECTB.

TeMva 6.2. MccrieioBanye | Perenne npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3a1aHHi Ha PACTBOPBI, HCIIOIb3yeMbIE 9 OK 01
CBOHCTB paCTBOPOB B OBITOBOW U TIPOM3BOJICTBCHHOM JICSITEIIbHOCTH YEJIOBEKA OK 02

JlaGopaTopHble 3aHATHUSA OK 04

Jlaboparopnas pabota «[IpuroroBneHue pacTBOPOBY.

[TpurotoBicHHE pAcTBOPOB 3aJaHHON (MaccoBoi, %) KoOHIEHTpamuu (C MPaKTHKO- 2

OPUEHTHUPOBAHHBIMU BOIIPOCAMHM ) U OIIPEICTICHUE CPEIbl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB
Paznen 7. Xumusi B ObITY M IPOM3BOACTBEHHOI IeATEILHOCTH YeJ0BeKa 6 OK 01
Tema 7.1. Xumus B ObiTy |HoBelime HOCTHKEHHUS XMMHUYECKONH HAyKW M XUMHYECKOW TeXHOJOTWU. Poibh XUMHUM B OK 02
Y TIPOU3BOACTBEHHOMN 00ecTeueHnH DSKOJOTUYECKOW, IHEPreTHYECKOW M THINEBOM O€30MacHOCTH, Pa3BUTHU OK 04
NESTEIIbHOCTH YeJIOBeKa |MeauIuHbl. [IpaBmiia mowcka W aHalM3a XUMUYECKoW WHpOpMammMu W3 PasIudHBIX 2 OK 07

MCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JIUTepaTrypa, CPeACTBa MacCOBOW HMH(OpMAIINH,

ceTb VIHTEpHET)

IIpakTH4eckne 3aHATHA

[Touck u aHamM3 KEHCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTHUHA C YyYETOM

Oyayuieil mpodeccruoHabHON JEATENbHOCTH M0 TeMaM: Ba)KHEWIMe CTpOUTEIbHBIC

MaTrepuaibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKU, CTEKIIO, KepaMUKa, MaTepUabl JIJs 4

AIIEKTPOHUKH, HAaHOMATEepUANbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKHU DHEPIHH,

OpraHUYeCKre U MUHEPAIbHBIC YI0OPEHUS, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amuta: [IpencraBneHue pe3yabTaToB pelIeHHUs KEHCOB B (opMe MHUHHU-IOKIAAa C

Mpe3eHTaluen

IIpomeskyTOUHAs aTTeCcTAIMS 10 AUCUUIJIMHE (3a4eT) 2

Bcero
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3. YCJOBUSI PEAJIM3ALIAN TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCLUILINHDBI

3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MAaTEPHAJBHO-TEXHHYECKOMY 00eCIeYeHHI0

Jlnist peanmzaniul pOrpamMMbl JTUCHMIUIMHBI JIOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOIIHe
CHelMaNbHbIE TOMEMICHUS: Y4YeOHBIH KaOWHET XHMHUU W/MIM Y4eOHOH XUMHYECKOU
nabopaTopuHu.

O6opynoBanne  y4eOHOIo Ka0uHeTa (HarasAHbIC nocoous): HabOpbI
IIAPOCTEPKHEBBIX MOJIEJICH MOJIEKYJI, MOJICTH KPUCTAIUIMYECKUX PEUICTOK, KOJUICKIIMU MPOCTHIX
Y CJIOKHBIX BEIIECTB W/WIIM KOJUICKIIMU TOJMMEPOB; KOJUICKIIMsSI TOPHBIX MOPOJ U MHHEPAJIOB,
tabnuia Menaeneesa, yueOHble (GUIbMBI, IUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnyeckue cpeacTBa O00y4YeHHsI: KOMIIBIOTEP C YCTPOHCTBAMU BOCIPOHM3BEICHUS
3BYKa, NPUHTEp, MYJIbTUMEIUA-TIPOEKTOP C DHKPAaHOM, MYJIbTHUMEIHMIHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALINMN.

Oo6opynoBanue J1aopaTopum M padoyMx MecT JadOpaToOpuUM: MEH3YPKHU, MUMETKHU-
KareJIbHUIIbl, TEPMOMETPBI, MHUKPOCKOII, JYIIbl, MIPEIMETHbIE M TOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUIT KamelbHBIX peakIuid, (UIbTpoBaNbHAs Oymara, MPOMBIBAIKH, CTEKJISIHHBIE TPOOWPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC TaJIOYKH, INTATUBBI JUIS
pOoOUPOK; MEPHBIC IIMIIMHAPHI, BOPOHKH CTEKIISTHHBIC, BODOHKHU JIEJIUTEIbHBIC IMIHHAPUICCKUC
(50-100 wmu1), cTynku ¢ mecTukoM, GaphopoBbie YaIlKH, MTHHIETHI, QUILTPhI OyMaKHbIC, BaTa,
MapJisi, YacoBble CTEKJa, 3JEKTPOIUIMTKH, JIaOOpaTOpHBbIE IUTATUBBI, CIHUPTOBBIE TOPEINIKHU,
CIHMYKHU, IpUOOp ISl TOIy4YeHHUs ra30B (WK MPOOHMpKa ¢ Ta300TBOAHON TpyOKoil), Aeprkarenu
JUIs IPOOUPOK, CKIISIHKH JUIS XpAaHEHUS PEaKTHBOB, pa3daTOYHBIC JIOTKH; XUMHUUECKUE CTAKaHBI
(50, 100 u 200 mu); mmarTeny; MHHIETHI, TUTEIbHBIC IIUIIILL, CEKYHIOMEPHI (TaiiMepbl), MEpHbIC
npooupku (Ha 10-20 ma) u mepbie koa0br (25, 50, 100 u 200 mu), BomsHas Gaust (win
TEPMOCTAT), CTCKJISHHBIC MAIOYKH;, KOHHUYeckue KoimObl mas turpoBanus (50 m 100 mu);
WHIMKAaTOPHBIE TOJOCKM Juiss onpeaeneHus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEpCaIbHbIM HHAUKaTOpP; nureTku Ha 1, 10, 50 mn (v mo3arops Ha 1, 5 u 10 mur), GropeTku
JUISE TATPOBaHUS, MeAUIIMHCKHE mmpuisl Ha 100—-150 M1, maGopaTopHbIe W/WIIM aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1aboparopHoe 000py10BaHUE.

3.2. UndopmanuonHoe odecneyeHne 00y4eHus

OcCHOBHBIE HCTOYHUKHU:

1. Taopuensu, O. C. Xumus: 10-i kinacc: 6a30Bbiit ypoBeHb: yueOHuk / O. C. ['abpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mata
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-ii kinacce: 6a30Bbiii ypoBenb: yueOnuk / O. C. I'aOpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mata
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA30OBATEJIBHOU JUCLHUIIJINHBI

KoHTpons M oOlLleHKa pe3ylbTaToB OOy4YEHHUs OCYILECTBIIAETCS NpEenojaBaTeleM B
rpoLecce NMPoBeIeHUs MPAKTUYECKUX 3aHITUIA U Ja0OPaTOpHBIX padOT, TECTUPOBAHMSI, a TAKKE
BBIIOJIHEHHUSI  OOYYarOIMMUCS ~ MHIUMBUAYAJIbHBIX  3aJaHUM, MPOEKTOB, HCCIIEAOBAHUM.
PesynbraThl 00y4eHUS OHpENENSAIOT, 4YTO oOydaroluecs JAOJDKHBI 3HaTh, [OHUMATh M
JIEMOHCTPUPOBATH MO 3aBEPILIEHUH U3YyUEHUS TUCIUITIIMHBI.

st popMupoBaHUs, KOHTPOJIS U OLEHKH Pe3yJIbTaTOB OCBOCHHS yUYEOHOM AMCIUIUINHBI
UCHOJIB3YETCs] CUCTEMA OLIEHOYHBIX MEPOIPHUITUH, PEACTABISIONIAsi CO00M KOMIUIEKC YUeOHBIX
MEpOTIPHUATHH, COTIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHHS M C(HOPMYIHUPOBAHHBIX C yUETOM
OI'OC COO (mpenmetHsbie pe3ynbraThl o aucuuiuinae) 1 I'OC CIIO.

Oo6mrast/mpodeccruonans Pasnen/Tema Tur oLeHOYHBIX MEPOTPUATHIA
Hast
KOMIIETEHIIUS
OK 01. Beiowpars | P 1 Temsr 1.1, 1.2 VYernblii onpoc TectupoBaHue,
CITOCOOBI pewenust | P 2 Temsr 2.1, 2.2 Pemenue 3amau. Ilpaktuueckue
3aj1a4 P 3 Temsi 3.1, 3.2,3.3 paboTHI. JlaGopaTopHbie
npodeccuoHaIbHON P4 Tems14.1,4.2,4.3 paboThI. Pa3noypoBHEBEIE
JIESITEILHOCTH, P 5 Tema 5.1 3aJlaHusl.
IIPUMEHUTEIBHO K | P6Tewmsl 6.1, 6.2 BrlInonnHeHNE KOHTPOIBHOTO
pa3IMYHBIM KOHTEKCTaM. | P 7 TecTa.
OK 02. Hcnons3oBate | P 1, Temsr 1.2 [IpakTuueckue paboTEI.
coBpemenHele cpeacrtBa | P 3, Temsr 3.1.,3.2,3.3 KoHnTtposbHbIe paboTHI.
noucka, aHamm3a u | P4, Temr1 4.2,4.3 PaznoypoBHEBbIE 3a1aHUS.
UHTEpIIpETaluu P 5 Tema 5.1 Keiic-3ananus. Pemenne 3anau.
uHpOpMALIUU u | P6Tems6.1,6.2 XapaKTepUCTHUKA BELIECTB.
UH(POPMALIMOHHBIE P7 Beinonnenue KOHTPOJIBHOI'O
TEXHOJIOTHH TUISt TecTa
BBITIOJTHCHUS 3aj1a4
npodeccuoHanbHOM
JESATEIBHOCTH.
OK 04. Dddexturo | P 2, Tema 2.2 [IpakTHKO-OpHEHTUPOBAHHbIE
B3aumozaelicteoBate U | P 3 Tema 3.3 3a/1aHus, nabopaTopHble
paborate B kosuiektuBe | P 4, Temsr 4.2, 4.3 paboThI, KeHc-3aIaHus
Y KOMaHJIe. P 6 Tema 6.2
P7




OK 07. CopnerictBoBaTh

COXPaHECHHIO
OKpYXaroIllel  cpeasl,
pecypcocOepeKeHHUIO,

NPUMEHATH 3HaHHS 00
W3MEHEHUU  KIMMara,
TIPUHIUTIBI

OEpEKITUBOTO
IIPOU3BO/ICTBA,

3 dexTuBHO
JIECTBOBATH B
Ype3BbIYaHBIX
CUTyaIusX.

P 6 Tema 6.1
P7

IIpakTHKO-OpHEHTUPOBAHHBIE
3a1aHusl. Keiic-3ananusi.
MopennpoBaHue mIpoOLECCOB B
OKpYXKarollel Cpele Ha OCHOBE
U3Y4EHHOI0 MaTepuaia.
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