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1.ITACIIOPT PABOYEM ITPOI'PAMMGBI YUEBHOI'O TTPEJIMETA

1.1 ObsacTh NnpuMeHeHns pado4eii MporpaMMbl

Pabouass mporpamma yde6Horo mpeamera bJ[.01 Xumus sBisieTcss 4acThbiO
MIPOTPaMMBI ITOJITOTOBKH CIEIUATIUCTOB CPEAHEr0 3BeHa 1o crneruaabHoctu 38.02.06
duHAHCHI.

1.2 MecTo y4eOHOTr0 nmpeaMera B CTPYKTypPe OCHOBHOI NMPodeCCHOHATILHOM
00pa3oBaTeIbHOI MPOrPAMMBI

VyeOHblit peaMeT bJ1.01 XuMus SIBJISICTCS JTACIUILIMHON
o0mreo0pa3oBaTeIbHOTO IHKJIA Y4eOHOrO TlaHa OCHOBHOW 00pa30BaTEIbHOU
MporpamMMmsl 1o crnenuaibHOCTH 38.02.06 OUHAHCHI.

1.3 esb u miIaHupyeMbie pe3yabTaThl 0CBOEHHsI YICOHOTO IIpeaMETA!

chopMUpoOBaThH MIPEJCTABICHUE 0 XUMHUYECKOU COCTAaBJISFOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHUM SIBIICHUN MPUPOJIbI, B
GbopMUPOBAHUM MBIIUICHUST U KYJbTYpPhl JIMYHOCTH, €€ (PYyHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW MJisi PEIICHUs MPAKTUYECKUX 3a/ad M IKOJOTHYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U PUPOIHOM Cpefe.

OcBoeHue cojepkaHusi ydeOHOro nmnpeamera «XUMHUA» OO0ECreunBaeT
JOCTUKEHHUE CTYIEHTaMU CIICAYIOLUX PE3YJIbTAaTOB:
JIUYHOCMHBIX.
— CIOCOOHOCTH OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIIeHUS,
OPUEHTHPYSICh Ha MOPAJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,
— OCO3HAaHHE JINYHOTO BKJIa/1a B MOCTPOEHUE YCTONYMBOIO OYyAYIIEro HHTEPEC K
pa3nu4HbIM chepam MpopecCuoOHAIBHON AESTEIHHOCTH,
— yMEHHUE COBEpIlIaTh OCO3HAHHBIM BBIOOp Oynmymied mnpodeccun u
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHBI,
— AKTHBHOE HENMPUATHE NCHCTBUM, TPUHOCAIIUX BPEA OKPYKAIOUIEN CpeEE,
— OCO3HAHHME IICHHOCTHM HAY4YHOM J€ATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;
Memanpeomemmubix:
— CaMOCTOSITENTLHO  (OPMYITUPOBATh U  aKTyaIM3UpOBaTh MpoOseMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JIJIsi CDAaBHEHHS,
KJ1accupuKauu U 0000IICHHUS;
— OTIPEJICIISITh e NESITeIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUH UX
JOCTUKCHHUS,
— BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PAcCMATPUBAEMBIX
SIBJIICHUSIX
— BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3YJIbTATOB IEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUH NEATEIbHOCTH;
— pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOJIeM;



npeoOMemHbix.

BBISIBJISITh XapaKTepHbIE MPU3HAKM W B3aUMOCBSI3b HM3YYECHHBIX MOHSTHUH,
NPUMEHSATh COOTBETCTBYIOIIME TOHATHUS TPU ONUCAHUU CTPOEHUS U CBOMWCTB
HEOPTraHWYECKUX U OPraHWYeCKUX BEIIeCTB M MX MPEBpPALICHUN; BBIABISATDH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C TMOHATUAMH UM TMPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

UCIIOJIb30BaTh HAUMEHOBAHMS XUMHUYECKUX COCIMHEHHM MEXIYHAPOIHOTO
COI03a TEOPETUYECKON U MPUKIATHOW XUMUU U TPUBUAJIbHBIC Ha3BAHUS BaKHEUIIINX
BEIECTB (ITWJICH, alleTHIICH, TIUIEpUH, (eHol, GopMabAeTHa, YKCyCHas KUCIOTa,
[JIMIUH, YTapHbIA Ta3, YIJIEKUCIbIA Ta3, aMMHAaK, TalleHass W3BECTh, HeramieHas
U3BECTh, MUTHhEBAs COAA M JIPYyTUX), COCTABIATH (HOPMYJIbI HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIECTB, YPABHEHUS XUMHUYECKHX PEAKIi, OOBACHITH UX CMBICI;
NOATBEPKAATh XapaKTEPHbIE XUMHYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
HKCIEPUMEHTAMH U 3AMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIHIL;

yCTaHABIMBATh  MPUHAMJICKHOCTh  U3YYCHHBIX  HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB K ONPEACICHHBIM KJlaccaM U TIpynmnaM COEIWHEHUH,
XapaKTepU30BaTh UX COCTAB M BAKHEUIIINE CBOMCTBA; ONPEACIISITh BUIBI XUMUUECKUX
CBs3ell  (KOBaJeHTHas,  WMOHHAsg,  MeTaJulMuecKasi,  BOJOPOJHAs),  THIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIEeCTB; KIaCCU(PUIIMPOBATH XUMUUECKHUE PEaAKITNH;

IPOBOJUTH PACUYETHI 0 XUMUUYECKUM (HOpMYyJIaM U YPaBHEHUSIM XUMHUYECKUX
peakiuil ¢ UCMOoIb30BaHUEM (PU3MYECKUX BEIUYUH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, OObeMa (HOpMaJibHBIE YCJIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS IS IPUHSTHUS
pelieHnid B KOHKPETHBIX >KM3HEHHBIX CHUTYaIIUSX, CBSI3aHHBIX C BEIIECTBAMHU U HX
MIPUMEHECHUEM;

[JIAHUPOBATh M BBIMOJIHATH XUMUYECKUW OSKCIEPUMEHT (MpeBpallleHUs
OpraHWYECKUX BEUIECTB IPU HArpeBaHHWM, IOJYYEHUE JTHICHA U HM3Y4YEHUE €ro
CBOMCTB, KAaUECTBEHHBIE PEAKIMHU HA albJEruibl, Kpaxmal, YKCYCHYIO KHUCIOTY;
JeHaTypanus OCIKOB TMpU HArpEeBaHUM, I[BETHBIE PEAKIMU OEITKOB; IMPOBOJIUTH
peakiuu MOHHOTO OOMEHa, OMPENeNsiTh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakuuu Ha cynbdar-, kapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUS; PeIIaTh
HKCIIEpUMEHTAaJIbHBIC 3a7aun 1o TeMaM "Metamsl" 1 "Hemeramisl") B COOTBETCTBUU
C TpaBWIAMH TEXHUKH OE€30MAaCHOCTH TpU OOpalleHud C BeHIeCTBAMU U
Ja00paTOPHBIM  O0OpPYJOBAaHHUEM;  MPEJACTABIATh  PE3yJbTaThl  XUMHUYECKOTO
JKCTIepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX pEaKIUi U
dhopMyIUpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB.

B pesynbTaTe ocBoeHUs y4eOHOTO MpeIMeTa « XUMHUS» 00YUYaIOIIUECs T0KHBI:

3uams:

OCHOBOIIOJIaraloIIMe IMOHATUS (XUMUYECKUW DJEMEHT, aToOM, JJICKTPOHHas
o0oj0yka artoma, S-, p-, O-3JIeKTpOHHBIE OpOMTAIM aTOMOB, HMOH, MOJEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHMCIICHHUS, XUMHYECKas CBA3b,
MOJIb, MOJISIPHASE Macca, MOJIAPHBIN 00BbEeM, YIIEPOJHBIN CKeneT, (yHKIIMOHATbHAS
rpynna, pajukal, HW30MEpHUsi, H30MEPhI, TOMOJOTUYECKUN pAll, TOMOJIOTH,
YTIEBOAOPOABI, KHUCIOPOJA- W a30TCOJAEpIKAIIUE COSAMHEHUS, OHOJIOTHYECKU



aKTUBHBIE BeleCTBa (yIJI€BOJBI, KHUPHI, OCIKU), MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAJUIMUECKas pELIeTKa, THIIbI
XUMHUYECKUX peaxuui (OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE, IK30-U
HIOTEPMUYECKUE, PEAKIMM HOHHOrO  OOMEHa), pacTBOp,  AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAST TUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTEND,
CKOPOCTb XUMHUUYECKOM pEeaKIK, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPUS
XMMHUYECKOTO CTpOeHus opraHuueckux BemectB A.M. byrtnepoBa, Teopus
AIEKTPOJUTUYECKON THCCONMAaLNK, nepuoandeckui 3akoH .M. Menneneesa, 3aKkoH
COXpaHEHHUSI  MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN  SI3bIK  XHUMHUH,
(akTOIIOTUYECKHE CBEJIEHUSI O CBOWCTBAxX, COCTaBe, IMOIYYCHHMH U O€30MacHOM
UCTIOJIb30BaHUHU BAXKHEHIIIMX HEOPraHUYECKHX M OPraHMYECKHX BEIIEeCTB B OBITY U
MPAKTHUECKOH JEeATeIbHOCTH YEeIOBEKA.

Ymemu:

BBISIBJISITH XapaKTEpHbIE MPU3HAKW W B3aUMOCBSI3b M3YUEHHBIX MOHSITHM,
OPUMEHATh COOTBETCTBYIOIIME IOHATHS TPU OIUCAHUM CTPOCHUS U CBOWCTB
HEOPraHWYECKUX M OPraHMYeCKUX BELIECTB M MX [MPEBPAILECHUMN; BbIABIATDH
B3aMMOCBSA3b XMMMUYECKUX 3HAHUH C MOHATHAMH U NPEICTaBICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

UCIOJb30BaTh HAMMEHOBAaHUS XMMMUYECKUX COCAMHEHHUN MEXIyHapOJHOIO
CO03a TEOPETUYECKON U MPUKIIAJHON XMMHUH U TPUBUAJIbHBIC Ha3BAaHUS BaKHEHUIINX
BEILECTB (ITUJIEH, AllETWIEH, TJIMLEPUH, (eHo, popManbaeru, yKCycHas KHCIIOTa,
TJIMLWH, YTapHBIA Ta3, YIJIEKUCIbIA Ta3, aMMHUak, TalieHas W3BEeCThb, HeralieHas
U3BECTb, MHUTHEBAsI COJAa M JAPYTUX), COCTABIATH (HOPMYIJIBI HEOPTaHHUUECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHHSI XUMUYECKUX PEAKIHH, OOBSICHITh MX CMBICI;
MOJITBEPXKIATh XapaKTepHbIE XMMHUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMU
IKCIIEPUMEHTAMU U 3aITUCSIMHU YPaBHEHUN XUMUYECKIX PEAKIIHIA;

yCTaHaBIUBaTh  NPUHAUIEKHOCTb  U3YYEHHBIX  HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB K ONpPEIEJICHHbIM KjaccaM W TIpynnaM COETUHEHHH,
XapaKTepu30BaTh UX COCTAB M BaXKHEWIINE CBOWCTBA; ONPEALISITh BUIbI XUMUYECKUX
CBs3e  (KOBaJIeHTHasi,  MOHHAs,  MeETa/IM4yecKas,  BOJOPOJHAs),  THUIIbI
KPUCTAJTIMYECKUX PELIETOK BEIECTB; KJIACCU(PHUIIMPOBATH XUMUUYECKUE PEAKLIUH;

OCHOBHBIMH METOJIaMU HAyYHOTO MMO3HAHUS BEUIECTB U XUMUUECKHX SIBJICHUM
(mabmrosieHre, u3MepeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

MPOBOAUTH PACYETHI IO XUMUYECKUM (DOpMyrnaM M ypaBHEHHUSIM XUMHUYECKHX
peakiuii ¢ UCIONb30BaHUEM (PU3NYSCKUX BEIWYWH, XapaKTEPHU3YIOIMINX BEIIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: MAacchl, OObeMa (HOpPMaJIbHbIE YCJIOBHs) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIC XMMHUUECKNE 3HAHUS IS TPUHSITHS
pelIeHni B KOHKPETHBIX JKHU3HEHHBIX CHUTYAIlMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHHUEM;

IUTAHUPOBATh W BBHIMOJHATH XUMUYECKHH OSKCIIEPUMEHT B COOTBETCTBHH C
npaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOpaIIeHUH C BEIIECTBAMU U J1a00OpaTOPHBIM
000pyIOBaHUEM; TPEACTABIATH PE3yIbTaThl XMMHUYECKOTO IKCIEPUMEHTa B (opMme
3aIliCH YPaBHEHHUI COOTBETCTBYIOIINX pPeaKIUi U (OPMYITUPOBATH BEIBOIBI HA OCHOBE
3THX PE3yJIbTATOB.



2.CTPYKTYPA U COAEP KAHUE YYEBHOI'O NIPEJMETA
O6bem yuebHOro npeameTa U BUbl yaeOHON padoTh

Bunx yuebnol paboThl O0nbem B yacax
OO0s3aTenpHast yaeOHas Harpy3Ka, B TOM YHCIE 64
JICKIINH, YPOKH 32
nabopaTtopHbIe pabOTHI 20
MIPaKTUYECKHE 3aHATHS 12
KOHCYJIbTAINH -
KypcoBas paboTa (IpoeKT) -
CamocrostenpHas pabora 8
[IpomexxyTouHas artectanusi B JOpMe 9K3aMeHa -
Bcero no nucuuminne 72

2.1 TemaTn4yeckuii miiad u cogepkanue b1.04 Xummust

HaunmenoBanue Conepxanne yueOHOTO MaTepHana, MPaKTHIeCKUe 3aHsTHS, O6beMm
pa3esioB ¥ TEM CaMOCTOSTEIbHAs padoTa 00yJArOIINXCS 4acoB
Pasnes 1. Teopusi cTpoeHHs1 OPraHNYecKUX COeANHEHU I
Tema 1.1 Teopus Coneprxanue yuedOHOT0 MaTepHuaJia 4
CTPOCHHUS HHCTpyKTaX 10 TEXHUKE 0€30I1aCHOCTH
OpraHMYeCKHX [Ipeamet opranuyeckoit xumuu. CpaBHEHHUE OPTAHUICCKUX
COCTHHCHHIT COEJIMHEHUH ¢ HEOPraHMYECKUMHU. 4

BxoaHoli KOHTpOJIb

Tema 1.2 Copepxanne yue0HOro MaTepHuaJia 8

Yr1eBos0pop! U MX ATKaHBI: TOMOJIOTUYECKHH pSi, U30MEPHS U HOMEHKJIATypa aJIKaHOB.

HPUPOHEIC XuMHYecKre CBOWCTBA alKaHOB (HAa MpHMEpEe MeTaHa W DTaHa):

HCTOYHHKH rOpEHUE, 3aMELICHHE, PA3I0KEHUE U AeruapupoBanue. [I[pumenenue
AJIKaHOB

AnkeHbl. DTUJICH, €T0 MOoTydeHHUE (ETHAPUPOBAHIEM dTaHA U
JeruapaTanien 3TaHona). XMMHUYECKHEe CBOMCTBA ATUIICHA!
rOpeHHe, Ka4yeCTBEHHBIE peakny. AJKaaueHsl U kayuyku. [lonarue 4
00 anmkajueHax Kak YrieBoA0poaax ¢ IByMs JBOHHBIMH CBSI3SIMHU.
Xumudeckue cBoicTBa OyTaaneHa-1,3 u u3omnpeHa:
oOecrBeyrBaHnue OPOMHOM BOJIBI U TOJIMMEPHU3ALINS B KAYIyKH.
Pesuna

AnKUHBL. ALIETHIIEH, €ro TIOJIy4€HHWE MHPOIU30M MeETaHa U

Kap6I/I)1HBIM crocobom. XuMHU4YecKnue CBOMCTBA.

B ToM umcie, NPpaKTHYECKUX 3aHATHH 4
[pakTrueckoe 3anstre Ne 1 «YTIeBo0pO/IbI H3yUYEeHUE CIIOCOOOB 4
MOJTyYEHHUS U XUMHUYECKUX CBOMCTBY.

Tema 1.3 Conep:xanue yueOHOro MaTepuasa 8

Kucnoponconepxamue | Crimptel. [lomydenue ataHosa OpoKeHHEM TIIIOKO3bI M THApaTanueit
OpraHHYEeCKUe sTuieHa. [ uapokcuibHas rpynna Kak (yHKIHOHAIbHASL.
XUMHYECKUE CBOMCTBA 3TaHOJIa: TOPEHUE, B3AUMOIEHCTBUE C
HaTpueM, 00pa3oBaHMUEe MPOCTHIX U CIOXKHBIX 3(UPOB, OKHCIICHHE B
anbaeru. [lpuMeHeHne 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIN3M,
€ro IOCJIEJICTBUS U IIPEAYIIPEKICHUE.

Kamennsiii yrons. @enoin. Kokcoxumuieckoe MpOU3BOACTBO U €r0
npoaykuus. [lonyuenue ¢peHona KOKCOBaHHEM KaMEHHOTO YTJIsl.
[MonukonaeHcanus GeHona ¢ GopMaIbIETHAOM B

COEIUHEHUS




HaumenoBanue

Cozlepma}me y‘lC6HOFO Marcpualia, MPaKTUICCKUC 3aHATHA,

O0Bem

pa3IeoB M TEM caMoCTOsITeNTbHas paboTa 00yJarOIUXCS JacoB
¢denonmodopmansaeruanyio cmony. [Ipumenenne dheHona Ha OCHOBE
CBOJCTB.
Ansperunsl. [lonydenne anbaeruioB OKMCICHUEM
COOTBETCTBYIOIIHUX CIIUPTOB. XUMHUUECKUE CBOWCTBA albJETUI0B!
OKHCJICHHE B COOTBETCTBYIOLIYIO KUCJIOTY U BOCCTAHOBJICHHUE B
cooTBeTCTBYIOIMH ciupT. [IpuMenenne Gpopmanbaernaa u
areTanberuia Ha OCHOBE CBOICTB
Kap6onosrie kucaoTeL. [lomyduenne KapOOHOBBIX KHCIIOT
OKHCIICHHEM  allbACTHI0B. XWMHUYECKHE CBOMCTBA YKCYCHOM
KHACJIOTBI: OOIIMe CBOMCTBA C HEOPraHMYECKHMMHU KHCIOTaMH U
peaxnus strepuduranuu. [IpuMeHenne yKkcycHOM KUCIOTh HA OCHOBE
CBOJCTB.
VYraeBoapl. YTIeBoAbl, WX  KIacCH(HKALMUS:  MOHOCaXapuibl
(rroko3a), mucaxapusl (caxaposa) W moiucaxapuisl (KpaxMan H
LeJTI0103a). 3HaYeHHe YIJIEBOJOB B XKUBOW NMPHUPOAE U B KU3HH
YeJoBeKa
B ToM uncie, NpaKTHYeCKUX 3aHATHH 4
[TpaxTrueckoe 3amstre Ne 2«Crupter. Anpaerunbsl. Kap6oHoBBIE
KHACIOTHL. V3yueHne crmocoOoB MoTyueHHus: 1 XAMHIECKUX CBOMCTB)
[IpaxTtrueckoe 3anstue Ne 3 «[Ipupoansie monumMepsl. M3ydenne 4
CHOCO0OB MOITY4EHHUS U XUMHUYECKUX CBOHCTBY»
CamocrosiTenbHast padoTa Ne 1 pemrenue 3axay 4
Tema 1.4. Coneprxanue yuedOHOT0 MaTepHuaJia 4
bronorniecku ®epmenTsl. DepMeHTHI Kak OMOIIOTHYECKIE KaTaan3aToPhl
aKTHBHEBIC 6enkoBoit mpupobl. OcoOCHHOCTH QYHKIIMOHUPOBAHHS
Oprann4cCKuc (epmenToB. Ponb (hepMEeHTOB B JKM3HEEATEILHOCTH JKABBIX
COCTMHEHNA OpPraHu3MOB U HAPOJHOM XO34MCTBE 5
Buramunsl. ITonstue o BuramuHax. Hapyiienust, CBsI3aHHBIE C
BUTAMUHAMH: aBUTAMHUHO3bI, THIOBUTAMUHO3HI H
TMIIEPBUTAMHUHO3HI.
B Tom uncie, npakTHYECKHX 3aHATHH 2
[Ipaktuueckoe 3anarue Ne 4 «/loxnaasl no teme «buonornuecku 5
AKTUBHBIE OPraHUYECKUE COCITIHEHUSY
Tema 2.2 Conep:xanue yueOHOro Marepuasa 14
HckyccrBenHble 1 UckyccTBennble nonumepsl. [lonyuenue HCKYCCTBEHHBIX
CHHTCTHICCKHC MOJIMMEPOB, KaK  TMPOAYKTOB  XUMHYECKOH  MOIu(UKAIUU
OpraHN4eCKue MPUPOAHOTO IOJIUMEPHOIO ChIpbd. VICKyCCTBEHHBIE BOJIOKHA
COCAMHCHUA (ameTaTHBIN MIENK, BUCKO3a), UX CBOWCTBA U IPHUMEHEHHE
Cunternueckue noaumepsl. [lonydeHne CHHTETHYECKMX TOIMMEPOB
pEaKIMsIMU MMOJIMMEPHU3AINY B OJIUKOHAeHcanuu. CTpyKTypa 6
MOJIMMEPOB: JINHEWHAsI, pa3BeTBICHHAs U IPOCTPAHCTBEHHAS.
[MpencraBuTeny CHHTETHYECKHX IJIACTMACC: TIOJMATHIICH HU3KOTO U
BBICOKOT'O JIABJICHUS, TOJUMPOITUIICH W TIOJTMBUHUITXIIOPH/L.
CuHTeTHYeCKHE BOJIOKHA: JJaBCAH, HUTPOH M KallPOH
CamocrosiTenbHast paG6oTa Ne 2 pemreHue 3aaay 8
Paznen 2. Teopusi cTpoeHHsI HEOPraHUYECKUX COeTUHEHUH 16
Tema 2.1 Ctpoenue Coxaepsxanue y4eO0HOro MaTepuaJia 6
aroMa u Crpoenmne aroma. Snpo: TPOTOHBI W HEHUTPOHBL. M30TOMEL
DJIEKTPOHBL. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUYECKUH YPOBEHb. 2

HepI/IO,I[I/I‘leCKI/Iﬁ 3aKOH

Oc00EHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB AJICMCHTOB




HaumenoBanue
pa3IeoB M TEM

Copnepxanue yaeOHOro MaTepuana, MpakTHIeCKUe 3aHATHS,
caMoCTOsITeNTbHas paboTa 00yJarOIUXCS

O0Bem
4acoB

. . MenneneeBa

4-ro u 5-ro mepuoAoB nepuoaudeckoit cucreMsl [[. . Menneneena
(mepexoaHbIx dneMeHTOB). [loHaTHe 00 opOHUTANAX. S- U p-opOUTAIH.
DNeKTpOHHBIE KOH(PHUTYpAIFF AaTOMOB XUMHUYECKHIX 3JIEMEHTOB.
ITepuoanueckuii 3akon [[.M. MeHnjeneeBa B CBETE CTPOSHUSI aTOMA.
Otkpeitne [I. M. MenneneeBbIM NEPUOAUYECKOTO  3aKOHA.
[Tepuoauueckas cucrema xumuueckux anemeHToB . . Menaeneesa
- rpahugeckoe 0TOOpakeHNe TIEPUOTNIECKOTO 3aKoHa. DU3NIECKHA
CMBICJI ITOPSIIKOBOIO HOMEPA AIIEMEHTa, HOMEpa NepUoAa U HoMepa
rpynmnel. BamenTHeie 3mekTpoHbl. [IpuumMHBI U3MEHEHHUS CBOMNCTB
AJIEMEHTOB B MEPHOAAX ¥ TpynIax (TIaBHBIX MOJTPYTINAX )

B TOoM uMcie, NpaKTUYECKUX 3aHATHI

[Ipaktuueckoe 3anarue Ne 5 «CTpoeHue aToMa U IEPUOTUYCCKUMA
3akoH JI. . MenneneeBa»

NN

CamocrosTenbHas padora Ne 3 pemienue 3aaa4

N

Tema 2.2 Ctpoenue
BEIIIeCTBA

Conep:xanue yueOHOro Marepuasa

Tuner  xuMuueckol — CBA3M.  Metaimdeckas — XUMHYECKas
cBs13b. OCOOEHHOCTH CTPOCHUS aTOMOB MeTaJioB. MeTtamndeckas
XMMHYECKasi CBSA3b M MeETaJUIMYecKas KpHCTaIMdecKasl peleTka.
CBOJCTBA BEIECTB C YTUM THUIIOM CBSI3H

I'a3000pa3Hoe cocTosiHME BeIiecTBa. Tpu arperaTHBIX COCTOSIHUS
BoAbl. OCOOEHHOCTH CTpoeHHs Ta3oB. MOISApHEIT  00BeEM
ra3oo0pa3HbIX BelIeCTB. [IpuMepsl Ta3000pa3HBIX MPUPOIHBIX
CMECEH: BO31yX, IPUPOIHBIN ras.

’Kunxoe cocrosaue Bemecrsa. Bona. [lotpebienue Boapl B OBITY U
Ha Mpou3BoJIcTBE. JKECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEeHHSI.
TBepaoe cocrosiHue BemiecTBa. AMOp(QHBIE TBepIble BEIECTBA B
IMpUpOJIE W B JKU3HM 4YENIOBEKa, WX 3HAYCHHE W INPUMEHEHHE.
Kpucramimueckoe cTpoeHHE BEMIECTBA.

B Tom qucjie, NPaAaKTHICCKUX 3aHATHI

[IpaxTrueckoe 3ansTre Noe 6«CTpoeHHe BEIECTBa»

Tema 2.3 XuMuueckue
peakIu

Copepxanne yue0HOTo MaTepHuaJia

16

Peakimm, mpotekarome Oe3 HM3MEHEHHs COcTaBa BEILECTBA.
Peakiuu, npoTekaromye ¢ M3MEHEHHsI COCTaBa BellecTBa. Peakunn
9K30- ¥ SHAOTepMUYecKHe. TermoBoil 3pGeKT XUMUIECKOH peakiuu
U TEPMOXHMHUYECKHE ypaBHEHHUS. Peakuuu ropeHus, Kak 4acTHBIN
ciyyai 3K30TepMUYECKUX PEaKLUM.

Ckopocte xumuueckoil peakuuu. Ilonstne o karanuse u
Katanu3aTopax. O6paTuMoCTh XUMHUYeCKNX peakunil. HeobpaTumelie
u oOpaTuMble XuMHuYeckHe peakuuu. COCTOSHHE XHUMHUYECKOTO
paBHOBecHA M OOpaTUMBIX XUMHUECKHX peakiuii. CrnocoOsl
CMEIIeHNSI XUMHUYECKOT0 paBHOBECHS Ha ITPHMEPE CHHTE3a aMMHUaKa.
OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakuy. CTENeHb OKHUCIECHNUS.
OmnpenesneHue cTeneHd OKUCIEeHHUS 10 (OpMYJIe COeTMHEHUSI.

B Tom YUCJIE, MPAKTHYECCKUX 3aHATHI

[TpakTuueckoe 3ansaTue No7 «KrnHeTHKa XUMUUECKUX PEAKIIUII»

N

[Ipaktuueckoe 3ansitue No§ «OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHbBIC
peaKIIim)

N

CamocrosiTesibHasi padoTa Ne 3 pelenue 3aaa4

Tema 2.4 JluctiepcHbie
cucrteMsbl. PacTBopal.
IIporueccsl,
MIPOUCXOASAIINE B

Conep:xanue yueOHOro Marepuasia

(oA IEH

HucnepcHsie  cucteMsbl. [loHsiTHE O  AUCHEPCHBIX  CHUCTEMAX.
HucnepcHass daza u aucrnepcuoHHas cpena. Kiaccudukanuys
JIUCTIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUSA

N




HaumenoBanue
pa3IeoB M TEM

Copnepxanue yaeOHOro MaTepuana, MpakTHIeCKUe 3aHATHS,
caMoCTOsITeNTbHas paboTa 00yJarOIUXCS

O0Bem
4acoB

pacTBopax

JUCTIEPCHON cpeapl W nucnepcnoHHoi (asel. ['pybomucnepcHbe
CUCTEMBI: SMYJLCUH, CYCIEH3WH, a’p030Ju. TOHKOIUCTIICPCHBIC
CUCTEMBI: TEJIH U 30JIH

CocraB pacTBOpoB u cMecell. [ToHsATHE «I0Js» U e Pa3HOBUIHOCTH:
MaccoBasi (OIS 3JICMCHTOB B COCIUHCHHHM, IOJS KOMIIOHCHTA B
CMecCH — JA0JIs IPUMECEH, JI0JIsSI pACTBOPEHHOTO BEILIECTBA B pACTBOPE)
u oObemHas. Jloyisg BBIXOZA MPOAYKTA PEAKIMM OT TEOPETUUCCKU
BO3MOXKHOTO.

B Tom uucie, npaKTHYECKHX 3aHATHH

[Ipaktrueckoe 3ansaTue Ne 9 «PactBopsl. [Ipurorosienme
pacTBOPOBY.

[Ipaktuueckoe 3anarue Ne 9 «Onextpoautsl. Kopposus MeTanios.
DIIEKTPOIH3.

Tema 2.5 Bemiectsa u
HX CBOMCTBa

Conep:xanue yueOHOro Marepuasa

Mertamnbel. B3aumoseiictBie MeTamioB ¢ HeMeTaiaMH (XJIOpOM,
cepol W  KHCIOponmoMm). B3ammopeiicTBhe — IIENOYHBIX U
IIeIOYHO3EMENBHBIX METAJUIOB C BOJOM. DINEKTPOXUMHUYECKUN psif
HanpspKEeHUH MeTajuioB. B3auMoaelcTBUe METAIIOB C pacTBOpaMu
KHCIIOT W coield. AmomuHOTepMus. B3ammopeiicTBue HaTpus C
3TaHooM u (eHosoM. Kopposus meramior. [ToHsTre 0 XUMUYeCKOM
U DJIEKTPOXUMHUUYECKONW KOppo3uu MeTauioB. CrocoObl 3amiuThl
METAJIJIOB OT KOPPO3UHU

DIEKTPONH3. DNEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
nporecc. DIeKTPOIU3 paciuiaBOB M pacTBOPOB Ha IpUMEpPE XJIopua
HaTpus. [IpakTryeckoe mpuMeHeHHE AIIEKTPOIN3a

Hemeramnel. CpaBHUTENBHAS —~ XapaKTEPUCTHKA TaJOr€HOB KAk
HanboJIee TUITMYHBIX HpeHCTaBHTeHeﬁ HeMeTa/IoB. OKHUCIIUTENIbLHBIE
CBOIiCTBA HEMETAUIOB  (B3aUMOJEHCTBHE C MeTauUlaMH |
BOJIOPOJIOM). BoccranoBuTenpHEIE  CBOWCTBA ~ HEMETAIIOB
(B3anmMozeicTBrE ¢ 00JIee IIMEKTPOOTPULIATEILHBIMA HEMETAIUIAMH U
CJIO)KHBIMHN BCIHCCTBaMI/I-OKI/ICJII/ITeJISIMI/I)

CamocrosTeabHast pabora Ne 4 pemenue 3aga4

Koncynpranun

[IpomesxyTounas aTrecTauus B HopMme 3K3aMeHa

Bcero:

72




3.YCJIOBUS PEAJIM3ALIMU YUEBHOI'O ITPEAMETA

3.1
o0ecre4eHnIo0

TpeOoBanuss Kk

MHUHUMAJIBbHOMY

MaAaTCPUHAIBHO-TEXHUYCCKOMY

Bunst 1 popmer
y4aeOHOI
JIeATEIILHOCTH

HaumenoBanue
IOMEIIECHUS

Hannaue MaT€pruaIbHO-TEXHUYECKOI'O obecnieueHus

Jlexun

Ayn. 20,
y4eOHBIi Kopiryc 3
VYyeOHnast ayquTopus ais
IIPOBE/ICHUS 3aHATUH
JIEKIIUOHHOTO THIIA

- Pabouee mecTo npemnogaBares;

- 112 y4eOHBIX MECT JIJIsl 00yJaroNuXCs,

- locka menoBast — 1 ef.

WuTepaktuHas nocka HITAHI FX-82 — 1 mr.
[lepenocHoe 0OoOpyOBaHHKE:

Mynsrumeaniinbiii npoektop NEC NPS0G. — 1 mt.
Okpad Ha mratuBe ROJECTA 240*240. — 1 mT.
HoytOyk Acer Machines /15.6” — 1 mr.

JIaGopatopHsble
paboTsl

Ayn.220
yueOHbIi kopmyc 1
Jng npoBenieHus
1abopaTopHEIX paboT

Ayn.220

yaeOHbIi kopmyc Ne 1

/I mpoBeieHus

imabopaTopHbIX padoT- Paboyee mecTo npenoaaBaTes;
- 24 y4eOHBIX MecTa JUII 00YJaroIIuXCs;

- Jlocka menoBas — 1 ef.

JIaGopaTopHbI€ JIEKTPOHHBIE BECHI, BECHI
QHAIMUTUYECKUE, CYIIWIbHBIN MIKad, 00orpeBaresb,
BOJIsIHBIE OaHU, HAOOP apPEOMETPOB.

XuMuyeckas mocy/ia u anmnapaTsl 1a00paTopHOTO
00MX0/1a: CTEKJIIHHBIN MyJIbBEPU3ATOP, CIUPTOBKH,
TUTEeJIbHBIE IUMIBI, IITAaTUBBI, IPEIMETHBIE CTEKIIA,
NpOOUPKH, MUIETKH, TPOOKH, CTEKIITHHBIE MAaT0UKH,
MPOOUPKOIEPKATEINH, IINATENH, INEKTPUIECKUE
TUIMTKH, XUMUYECKHE BOPOHKH, XUMUUYECKUE CTAKaHBbI C
HOocHKOM EMKOCTBIO 200-300 M 1t 100 M1, MepHBIE
mHIps! Ha 10 Mo, 50 u 100 mi, OropeTku Ha 25 M,
rpagyupOBaHHbIE MEPHBIE TUIIETKU HA 1, 2, 5 1 10 mu,
MepHble Koot Ha 100, 250 u 1000 M ¢ mpoOkamu,
KoHnyeckue koyosl Ha 100 u 250 M, rpymu.
TaOmuirel, CXeMbI 10 HEOPTaHUYECKOU, OpraHUYECKOH,
aHanuTHdecko xumuid. CrienuanbHas yueOHas,
y4eOHO-METOIMUECKasl M Hay4yHasl JUTeparypa

IIpakTrueckue
3aHATUSA

Ayn. 12,
y4eOHBIN Kopryc 3
s mpoBeneHust
MPaKTUYECKUX 3aHATUI

Ayn. 12,

yaeOHbIit kopmyc Ne 3

/1151 mpoBeieHus

MMPAKTUYECKUX 3aHATUN

- PaGouee mecTo npenoaaBarens;

- 36 y4eOHBIX MECT ISl 00yUJarOIINXCS,
- Jlocka menoBas — 1 en.

HoyTOyk; yueOHbIe BUICO(DUITHEMEI.

Talnuibl, CXeMbl IO HEOPTaHMYECKOW, OPraHMYECKOM,




aHanMTHYeckoi xumuid. CrienuanbHas yaeOHas,
yaeOHO-MeToIMYecKasl M Hay4dHas JUTeparypa.
Ayn. 4, yueOusbiii kopyc 3| O6opynoBaHue: crelualu3upoBaHHas MeOeb,
KOMHBI-OTCpHBIfI KJ1acc KOMIIBIOTC€pHad TEXHHUKA C IIOAKITIOYECHUEM K CETH
CaMOCTOSITENbH IMomerienue mis «IHTEepHET» M 00ECIIeUeHUEM IOCTYIA B
as pabota CaMOCTOSITEIIbHON paboThI| SJICKTPOHHYIO 00pa3oBaTENbHYIO CPENLY.
o0yuarommxcs 00 YyJaroIuXCs, CrnenuanpHas yuyeOHasi, yueOHO-METOUYECKas 1
YUTATBHBIH 3271 HayyHas juteparypa. CrienuanbHas ydeOHas, yaeOHO-
OHOJINOTEKH MCTOANYCCKAA U HAyUHad JIMTCpaTypa.
Ayn. 111, - Pabouee mecTo npenogaBarerns; - 18 yueOHbIX MECT
yue6HbIi Kopmyc 1 JUTs1 OOYYarOIIMXCS ¢ HAPYIICHUSIMH OTIOPHO-
YueGHas ayquropus juisi | ABHTATEIBHOrO anmapara; - 1 aBTOMaTH3UPOBAaHHOE
IPOBeICHNS 3aHATHL y4e0HOe MECTO IS O0YJArOIIUXCS C HAPYIICHUSIMU
Ayauropus, JEKIHOHHOTO THITA, OTIOPHO-/IBUTATEIILHOTO arlapara;
AJIAITHPOBAHHAS|  3aHATHII COMHHAPCKOrO | 1 cnenuanu3upoBaHHOE yueOHOE MeCT.O IS
JUISL TIOJTyYEHUS THITa, TPYTTORBIX K 06lyanOHII/IXC$I C HAPYIICHUAMH 3PECHUS;

- 1 cneunanu3upoBaHHOE yueOHOE MECTO ISt
obpasosanua MHIUBHYaJIbHBIX 00yJaroMxcs ¢ HapyIIEHUsIMH CIyXa;
OydJarouMMucs i 4 Py X,

00yH KOHCYJIbTAlMH, TEKYIICTO | _ Jlocka uHTEpakTUBHAA — | €.

13 qHCIIa JII € KOHTPOJIA U - MynbTUMeMiHBIN TpoekTop — 1 ex.;

OB3 u [POMEKYTOUHOM - FM-nipreMHHK CO BCTPOEHHOM MHAYKIIMOHHOM
WHBAJINI0B arTecTauyuu netiaer — 1 exn.;

- AKycTudeckasi cucreMa CBOOOIHOI0 3ByKOBOTO
oy — 1 en.;
- JlokymenTt-kamepa — len.;
- [Ipunrep mpudTa bpaitns (penbedHO-TOYSHHBIX
CUMBOJIOB) — | e

3.2 UndopMmaumnonHoe odecnevyeHne o0yueHmst

Ilepeyenb pekomMeHayeMbIX YUueOHBbIX U3aaHuil, UHTEepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYyPbI

OcHOBHbBIE HCTOYHUKH
1 Pynsutuc, I'. E. Xumus. ba3oBsiil ypoBeHb : 35ieKTpoHHAas (popMa yueOHOTO mocoous
st CITIO /T, E. Pynsutuc, @. I'. ®enpnman. - Mocksa : [IpocBemenue, 2022. - ISBN
978-5-09-107579-3. Tekcr AIIEKTPOHHBIH. URL:
https://znanium.ru/catalog/product/2125340 (nata o6pamenus: 15.01.2024). — Pexxum
JOCTYTIA: IO TIOJIITHCKE.
2 T'abpuensan, O. C. Xumus :

10-i1 xmacc (6a3oBbiii ypoBeHb) : yueOHuUK / O. C.

[Ma6puensn, U. I'. Octpoymos, C. A. CnankoB. — 5-e¢ u3#d., ctep. — Mocksa :
[Ipoceemenne, 2022. — 128 c. : wun. - ISBN 978-5-09-107222-8. - Tekcr
anmexktponHbii. - URL:  https://znanium.com/catalog/product/2089902  (mara

obpamenus: 15.01.2024). — Pexxum nocTyma: mo moamnmcke.

HOHOJ’IHI/ITCJ'II)HI)IG HCTOYHUKH

1. I'ycera, E. B. Xumus qis CIIO : yueOHO-MeTOoAMUECKOE TTOCOOUE : B 2 YACTSIX.



Yacte 1/ E. B. I'yceBa, M. P. 3uranmmuna, /[. . Kynukosa. - Kazans : KHUTY, 2019.
- 168 c. - ISBN 978-5-7882-2792-4. - Tekct : oanektponHsii. - URL:
https://znanium.com/catalog/product/1899344 (mara oOpamenus: 15.01.2024). —
PexxuM noctyna: 1o moJmnucke.

2. WBanos, B. I'. Oprannueckas xumus : yueOnuk / B.I'. UBanos, B.A. ['opnenko,
O.H. I'eBa. — 8-e¢ m3a. — Mocka : UHOPA-M, 2020. — 560 c. — (Briciiee
obpazopanue: bakamaspuar). - ISBN 978-5-16-011194-0. - TekcT : 37EKTPOHHBIN. -
URL: https://znantum.com/catalog/product/1542312 (nata obpamienus: 15.01.2024).
— Pexxum nocrtyma: 1o nmoamnumcke.

HNuTepHeT-pecypcehl
1. https://znanium.com/-3nekTpoHHO-
OubIMOTeUHasiCUCTEMan3JaTeIbCTBaKZnaniumy
2. http://elibrary.ru DnexkTpoHHas OUOIMOTEKA KYPHAJIOB.
3. http://www.rsl.ru Poccuiickas I'ocynapcTBennas bubnuorexka.
4. http://www.alhimik.ru/ -  AJIXMUMUK.  DJeKTpOHHBIA  KypHAT A
IpernoaaBaTesnei, KOJIbHUKOB U CTYJCHTOB, U3YYaIOIINX XUMHUIO.
5. http://www.chemistry.narod.ru/ - Mup xumum.
6. http://hemi.wallst.ru/ - Xumusi. OOGpa3oBaTeNbHBIA CAWT AJIS INKOJIBHUKOB U
CTYZCHTOB.
7. http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnekTpoHHbIC
y4€OHUKH 10 0011el XMMUU, HEOPTAaHUYECKON XUMUU, OPTAaHUYECKON XUMHUH.

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHHMA YYEBHOI'O

NPEAMETA
@DOopMBI U METOBI
Pesynbprarhl 00y4eHus Kpurepun oneHkun

OLICHKH
3HaHus: ITonnora Texymui KOHTpOIb —
OCHOBOIOJIArarolye  MOHITHUS | IPOAEMOHCTPUPOBAHHBIX OlICHKa 3a:
(XMMHUYECKUIl  3JIeMEHT, aToM, | 3HAHWH U yMEHHe NMPUMEHATh UX | YCTHBIN OIpoc;
AJIEKTpOHHAasi 000JI0UKa aToMa, S- | IIpH BBITIOJTHEHUH | TPAKTUYECKUE 3aHATHUS;
, p-, d-o7eKTpoHHBIE OpOHTANM | JJAOOPATOPHBIX M MPAKTHYECKHX | BHEAYJAUTOPHAS
aTOMOB, HOH, MoOJIeKyJa, | paboT CaMOCTOSTENIbHAs paboTa;
BaJICHTHOCTD, KOHTpOJIbHAsA paboTa
ANEKTPOOTPHUIATETLHOCTb,
CTETEHb OKHUCIIEHUS, XUMUYECKas [IpomexyTounas
CBSI3b, MOJIb, MOJISIpHAsh Macca, aTTecTalus:
MOJISIPHBI  00BEM, YIIIepOIHBII JK3aMeEH
CKeJIeT, (GbyHKIIMOHATbHAS
rpynmna, pajaudkain, HU30Mepus,
M30MEpbl, TOMOJIOTUYECKUN DS,
TOMOJIOTH, yTJIEBOJIOPO/IBI,
KHCIIOPOJI- U a30TCOJIEeprKallue
COEIMHEHHS, OHMOJIOrHYECKHU
aKTHBHBIE BellecTBa (YrJIeBOIbI,
AKUPBIL, Oenkn), MOHOMED,



https://znanium.com/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html

MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE
COCIMHEHUS, KpHUCTAJUIMYECKas
peueTka, TUIBl  XUMUYECKUX
peakuuin (OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE, 9K30-U
SHJOTEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa), pacTBOD,
AJEKTPOJIUTHI,  HEINEKTPOJIUTHI,
3IEKTPOJIUTUYECKAS
JUCCOITUAIHS,
BOCCTAHOBUTENb,
XUMHYECKON
XUMHUYECKOE
TEOpUH U
XUMHUYECKOTO
OpraHUYECKUX
byrneposa,
3IEKTPOJIUTUYECKON
JUCCOUMAlMU, MEPUOIUYECKUN
3akoH J[.MI. MenneneeBa, 3aKoH
COXpAaHEHUSA Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHUMUH,
(akTonoruueckue CBEACHUS O
CBOMCTBAax, COCTaBe, IOJIYYEHUU
u 0e30MacHOM HCIOIb30BaHUH
BOKHEUIIINX HEOPraHUYECKUX W
OpPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JIeATeTbHOCTH
YeJoBeKa.

OKHCIIUTEIIb,
CKOPOCTh
peaKIum,

paBHOBecHe),

3aKOHBI  (Teopus
CTPOCHHS

Bemects  A.M.
Teopus

VMmenus: MMPOBOAWUTL PacCyYCThI IO

XUMUYECKUM  QopMmynaM U
YpaBHEHHSIM XMUMUYECKUX
peakuuii ¢  HCHOJIb30BAHUEM
¢bu3nveckux BEJIMYMH,
XapaKTEepU3yIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Maccel, o0beMa (HOpMalbHbIE
yCIOBHSA) Ta30B, KOJMYECTBA
BEIIECTBA; WCTIOJTh30BATh

CUCTCMHBIC XHUMHWUYCCKUC 3HAHUA

JUISL TIPUHATHS ~ PEIICHWH B
KOHKPETHBIX KU3HEHHBIX
CUTYyalMsIX, CBSI3aHHBIX c

BCIICCTBAMH U UX IIPUMCHCHUCM;

IJIJAHUPOBaTb W BBIIIOJIHATH
XUMUYECKUN JKCIIEPUMEHT
(npeBpartueHus OpraHUYECKHUX
BEILECTB pu HarpeBaHuy,

IOJIYUYCHHUEC OTUJICHA W HM3YUYCHHUC

BJIaJICHUEM OCHOBHBIMHU
METOAAMU HAY4YHOTO IO3HAHUS
BEIIECTB U XUMHUECKUX SIBJIICHUI
(nabmroznenue, nU3MepeHue,
IKCIIEPUMEHT, MOJICTIMPOBAHUE)

Texymmit
OLIEHKa 3a:
YCTHBIH OIPOC;
NPaKTUYECKHUE 3aHATHS,
BHEAYAUTOpHAs
caMOCTOSITeNIbHAs paboTa;
KOHTPOJIbHBIE pabOThHI.

KOHTPOJIb —

IIpomexyrounas
aTTecTalus:
JK3aMeEH




€r0  CBOMCTB, Ka4eCTBEHHbLIC
peaxkiuu Ha ajabAeTUabl, Kpaxmail,
YKCYCHYIO KHUCJIOTY; JIeHaTypaius
OenKoB npu HarpeBaHuw,
[[BETHbIC  peakmuu  OCJKOB;
MPOBOAUTh PEAKIMH HOHHOTO
oOMeHa,  OmpeneNsaTh  Cpeny
BOJHBIX pPacTBOpPOB,
KayeCTBEHHBbIE  PEaKIMU  Ha
cynbdar-, kapOOHAT- U XJIOPHUII-
aHMOHBI, HAa KaTHOH aMMOHWUS;
peuarb SKCIIEPUMEHTAIIbHBIC
3ajaun 1o temam "Mertambl" U
"Hemertamisl'") B COOTBETCTBUH C
MpaBUIAMHU TEXHUKHU
0€30IacHOCTH TIPH OOpAIEHUU C
BEUIECTBAMU U JIaOOPaTOPHBIM
o0opy/oBaHUEM; TPEICTABIAThH
PE3yNbTaTHI XUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucu
yYpaBHEHUH  COOTBETCTBYIOIIUX
peakuuii ¥ (GOpMyIUpPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yJIbTaTOB;

aHAIIM3UPOBATh XUMHYECKYIO
nHPOpPMALIHIO, TIONYY4aeMyl U3
pasHbBIX HCTOYHHUKOB (CpEICTB
MaccoBoi HMHpOpMaLUHM, CeTh
WuTepHer u npyrue);

co0mo1aTh npaBuiia
HKOJIOTUYECKU L€JIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOU
JeSTeIbHOCTH B LEeJIsAX
COXPAaHEHHUS CBOErO 370POBbS M
OKpPY Karollel PUPOIHOU CpEebl;

YUUTBIBATH OITaCHOCTb
BO3JICUCTBUSA Ha JKUBBIE
OpraHnu3MbI OMMPECACIICHHBIX
BEILIECTB, [IOHUMas CMBICII
IoKa3aresst MIpeAeIIbHON

JOMyCTUMON KOHLIEHTPALNH;
MPUMEHSTH 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METOJaX IO3HAHUS
BEIIECTB 1 XUMHUYECKHUX SBICHUMH;
JUISE CIENBIX W CIIa0OBHISAIINX
o0yJaronuxcs:
c(OPMHPOBAHHOCTH YMEHHUS
HCII0JIb30BATh penbedHO
TOYEUHYIO CHCTEMY 00O3HAYeHUN
JL Bpaitns TUISt 3aMuCH
XUMHYECKHUX (OPMYIL.







