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Pabouas mporpamma yueOHoro mnpeamera OVIL.O7 Xumus cocraBieHa B
COOTBETCTBUM C YYEOHBIMM IJITaHAMHU IO MpPOrpaMMaM IMOATOTOBKH CIEIUATUCTOB
CpEIIHEero 3BEeHa

21.02.19 3emneycTtpoiicTBo, yTBepkaAeHHBIM «30» urons 2023 r.

23.02.07 Texuuueckoe OOCTYy)KMBAaHUE€ M PEMOHT JBHUTraTelied, CHUCTEM U
arperatoB aBTomoOusie, yreepxkaeHHbIM «30» utons 2023 T.

35.02.08 DAEKTPOTEXHUYECKUE CHUCTEMBI B arpoONpPOMBIIIJIEHHOM KOMILIEKCE
(AIIK), yrBepxaennbm «30» utons 2023 r.

35.02.16 DOkcrmuiyaTauuss M PEMOHT CEIbCKOXO3SIUCTBEHHOM TEXHUKH U
obopynoBanus, yrBepkaeHHbIM «30» utonst 2023 T.

Pabouas mporpamma y4eOHOTO MpeaMera 0J100peHa Ha 3aceJaHuM MPeJIMETHO-
IIUKJIOBOM KOMMCCHH 0O0IIle00pa3oBaTeIbHbIX AUCIUILINH «24» Mas 2023 rona,
npoTtokost Ne 9.

PaGouyro mporpamMmmy coctaBui
JIOLIEHT C.I'. lynnueBa

CornacoBaHo:
Hupextop KypTramsiiickoro guinana
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1.MACHIOPT PAFOYEN ITPOI'PAMMbI YUEEHOI'O ITPEJIMETA

1.1 O0sacTh NpuMeHeHHs padoyeil MporpaMmbl

Pabouas mporpamma yue6Horo mpenmera OVIL.07 Xumus sSBIsSETCS 4acCThIO
IporpaMMbl  MOJTOTOBKM CHEIUMATUCTOB CPEIHEr0 3BEHAa IO CIEUUaTbHOCTH
21.02.19 3emneyctpoiictBo, 23.02.07 TexHudeckoe O0OCIyKUBaHUE€ U PEMOHT
JIBUTATENIeH, CUCTeM U arperatoB apTomoOmiel, 35.02.08 DneKkTpoTexHUUYECKHue
cucteMbl B arpornpombiiiieHHOM KoMmiuiekce (AIIK), 35.02.16 Dkcrnyaranus u
PEMOHT CEJIbCKOXO3IMCTBEHHOM TEXHUKHU U 000PYI0BaHUS.

1.2 Mecto yueOHOro npeamera B CTPYKTYype OCHOBHOM
npogeccnoHaILHON 00pa30BaTEJIbHON MPOrPAMMBI

Vuebnnrit npeamer OVILO7 Xumus sBasercs ©0a30BOM  JAUCIUTIIMHOMN
00111e00pa30BaTEeIbHOTO 1HMKJIa YYEOHOro IUJIaHAa OCHOBHOM 00pa30BaTesIbHOM
nporpammel 1o cnernuansHoctn 21.02.19 3emneyctpoiicto, 23.02.07 Texuudeckoe
oOCIy)KMBaHWE M PEMOHT JIBUTATEJCH, CHCTEM W arperaToB aBromooOmiei, 35.02.08
DIEKTPOTEXHUYECKHE CUCTEMBI B arpornpoMeIiuieHHoM komruiekce (AITK), 35.02.16
OKcIuTyaTalys U PEMOHT CEeITbCKOX03sMCTBEHHON TEXHUKU U 000PYI0BaHUS.

1.3 Heab u miaHupyemble pe3yJibTaThl 0CBOEHHUs] YUEOHOIO MpeaMeTa:

chopMHUpoOBaThH IIPEJACTABJICHUE 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUM SIBIICHUI IPUPOJIbI, B
GbOpMHpPOBAaHUM MBIIUICHUS W KyJbTYpbl JUYHOCTH, €€ (PYHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW MJisi PELIEHUs MPAKTUYECKUX 3a/7ad U SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJIHOM Cpelie.

OcBoenue conepxkaHusi yuyeOHOro mnpeamera «XUMHS» O0OecredynBaeT
JTOCTHXKEHHE CTYACHTaMU CIIEIYIOIINX PE3yIbTaTOB:
JIUYHOCTHBIX:
— CIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 M TIPUHHMATh OCO3HAHHBIC pEIIEHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,
— OCO3HAaHHE JINYHOTO BKJIa/a B MOCTPOEHHE YCTONYMBOIO OYyAYIIEro HHTEpEC K
pas3nnyHbBIM cPepam npodhecCuoOHANbHON AESTENBHOCTH,
— yMEHHUE COBEpIlaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TIIaHbI,
— AKTUBHOE HEIMPUATUE NCUCTBUM, NPUHOCAIINX BPEI OKPYKAIOLIEH Cpere,
— OCO3HaHWE LEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

MemanpeomMemHblx.

— CaMOCTOSITENTLHO  (OPMYITUPOBATh U  aKTyalIM3UpOBaTh MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBbIH MPU3HAK WM OCHOBAaHUSA IS
CpaBHEHUS, KJIAaCCU(PHUKAIIUU 1 0000IICHNUS;



— ONpEeNeIISITh LeNIN AEATebHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUS,;

— BBISIBJISITh  3aKOHOMEPHOCTH U TMPOTHUBOPEYHUST B PACCMATPUBAEMBIX
SABJICHUSX;

— BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIEHUBAaTh COOTBETCTBHE
PE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCJIEACTBUN IESITEIHHOCTH;

— pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM;

NnpeoMemHubix.

BBISIBJISITh  XapaKTepHbIE MPU3HAKM W B3aUMOCBSI3b HM3YYECHHBIX MOHSTHUH,
NPUMEHSATh COOTBETCTBYIOIIME TOHATHS TMPU ONUCAHUU CTPOEHUS U CBOMCTB
HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB W WX NPEBpaIICHUN; BBISBIATH
B3aMMOCBSI3b XUMHUUYECKUX 3HAHUW C TOHITHUSMH U MPEACTABICHUSMH JPYTUX
€CTECTBEHHOHAYUYHBIX MTPEAMETOB;

UCIIOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCIMHEHUN MEXTYHApOIHOTO
COI03a TEOPETUUYECKON U MPUKIAHOW XUMUU U TPUBUAJIbHBIC HA3BAHUS BaKHEHIITUX
BEILECTB (ITUJIEH, AllETWIEH, TJIMLEPUH, (eHo, popManbaeru, YKCycHas KHCIIOTa,
[JIMIMH, YTapHbIA Ta3, YIJIEKUCHBbIA Ta3, aMMHakK, TalleHash W3BECTb, HeramieHas
U3BECTh, MHUTHEBAs COJAa M JPYTHX), COCTaBIATH (HOPMYJIbI HEOPTraHUYECKUX M
OpPraHUYECKUX BEIIECTB, YPABHEHUS XWMUUYECKHX PEaKIfil, OOBICHATh UX CMBICI;
MOATBEPAKAATh XAPAKTEPHbIE XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH
HKCIIEPUMEHTAMHU U 3aMKUCSIMU YPABHEHUM XUMUYECKUX PEAKITUN;

yCTaHABIMBATh  MPUHAMJICKHOCTh  U3YYCHHBIX  HEOPTraHUYECKUX U
OpraHWYECKUX BEIIECTB K OMNPEACIICHHBbIM KJlaccaM U TpyINaM COEIUHEHH,
XapaKTepU30BaTh UX COCTAB U BaXKHEHIITE CBOMCTBA; OMPEEIATh BUAbl XUMHUYECKUX
CBsi3eid  (KOBaJieHTHasl,  WOHHAs,  METaJUIMuecKas,  BOJIOPOJHAs),  THIIbI
KPUCTALTAYECKUX PEIIETOK BEIIECTB; KIaCCU(PUITUPOBATH XUMUYECKUE PEAKIINH;

MPOBOAUTH PACUEThI MO0 XUMHYECKUM (DOPMYJIaM U YPaBHEHUSIM XUMUUYECKUX
peakiui ¢ UCIMoIb30BaHUEM (PU3UYECKUX BEIUYUH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, OObeMa (HOpPMaJbHbIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOIb30BaTh CUCTEMHbBIC XUMUYECKUE 3HAHUSI I IPUHSITHUS
pEIIeHN B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBA3AHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

MJIAHUPOBATh U  BBITIOJIHATH XWMHYECKHH OJKCIEpPUMEHT (MIpEeBpaIieHus
OpraHUYECKUX BELIECTB IMPU HATPEBAHHUM, IOJYYCHUE ITHICHA M H3Y4YEHUE €ro
CBOMCTB, KAQUECTBEHHBIC PEAKIMU Ha aJdbJETUbl, KpaXMall, YKCYCHYIO KHUCJOTY;
JeHaTypanus OCNKOB MpU HArPEBaHWM, I[BETHBIE PEAKIMU OEITKOB; MPOBOJUTH
peakiud MOHHOTO OOMEHa, OMpEeNeNATh CpPeAy BOAHBIX PACTBOPOB, KAYECTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHMS; pellaTh
AKCTIIEpUMEHTaIbHbBIE 3a1auu 1o TeMaM "Metamisl" 1 "HemeTambsl") B COOTBETCTBUM
C TpaBWIaMH TEXHUKA O€30MacCHOCTH TIPpU OOpaAIllEHMH C BEIIECTBAMU U
Ja00paTOPHBIM  O0OpPYJOBAaHMEM;  MPEICTABIATH  PE3YJbTaThl  XUMHUUYECKOTO
JKCTepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX pEAKIUA U
(GbOopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB.

B pesynbrate ocBoeHus y4yeOHOro mnpeamera «XUMHUs» OO0ydaroImuecs



JIOJDKHBI:

Suame:

OCHOBOTIOJIATAIOIINE TOHATUSA (XMMHUYECKHH JJIEMEHT, aToM, >JIEKTPOHHAs
oboylouka arToma, s-, p-, 0-dJCKTpPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHMCJICHUS, XUMHYECKas CBA3b,
MOJIb, MOJIIpPHAsl Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIN CKelleT, (DyHKIIMOHAIbHAS
rpynmna, paaukal, HW30MEpPUsd, H30MEPHI, TOMOJOTHUYECKUH psif, TOMOJOTH,
YTIEBOAOPOABI, KHUCIOPOJI- W a30TCOJACpIKAIINE COCAMHCHHS, OHOJIOTHYECCKU
aKTUBHBIC BEIIECTBA (YIJICBOJBI, KUPBI, OCIIKH), MOHOMED, TOJUMEP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIAPHBIE COCAUHEHUS, KPHUCTAJUIMYECKAs PEIICTKA, THIIbI
XUMHYCCKHX peaKuuit (OKHUCIIMTEIbHO-BOCCTAHOBUTEIILHBIE, 9K30-U
SHIOTEPMHUYECKHE, PpEaKIMd HOHHOTO OOMEHa), pPacTBOp, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTUYECKAS OUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XHMHYECKOM peakIuyd, XUMHYECKOE€ paBHOBECHE), TEOPHUHU U 3aKOHBI
(Teopust XUMHYECKOTO CTPOCHHSI opraHnuyeckux BeriectB A.M. bytiepoa, Teopus
AJIEKTPOJIUTUYECKOU JUCCOLMAUM, nepuoandeckuii 3akoH .M. MenaeneeBa, 3aKoH
COXpaHEGHHMS  MacChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH  S3BIK  XHUMHH,
(haKTOJIOTHYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUM U OE€301aCHOM
WCIIOJIb30BaHNN BAXKHEHUIIIMX HEOPTAaHMYECKUX M OPraHUYECKHX BEIIECTB B OBITY W
MPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA.

Ymemn:

BBISBJISITh XapaKTEpPHBbIE MPU3HAKKM W B3aUMOCBSI3b HW3YUYCHHBIX TOHSITHH,
MPUMEHATh COOTBETCTBYIOIIME TOHATUS TPH ONUCAHWM CTPOCHUS U CBOMCTB
HEOPTaHUYECKUX M OPraHUYeCKUX BEIIECTB W WX NPEBpaIleHUN; BBISBIATH
B3aMMOCBSI3b XUMHUUYECKUX 3HAHUW C TOHITUSMH U MPEACTABICHUSMH JPYTUX
€CTECTBEHHOHAYYHBIX TPEAMETOB;

UCIIOJIb30BaTh HAMMEHOBAHMS XWMHWYECKUX COCIUHEHUW MEXKIYyHapOIHOIO
COI03a TEOPETUYECKON Y NMPUKIIAJHON XMMHUU U TPUBHUAJbHBIE HA3BaHUS BAKHEUIINX
BEIECTB (ITWJICH, alleTWICH, TJIUIepuH, (heHol, GpopMaabaeru, yKCycHas: KUCIIOTa,
[JIMIAH, YrapHbId Ta3, YIVIEKUCIBIM Ta3, aMMHUakK, TalleHas W3BECTb, HETalleHas
H3BECTh, IUTHhEBAs COAa M JIPYTHX), COCTABIATH (POPMYJIbI HEOPraHUYSCKUX U
OpraHWYeCKUX BEIIECTB, YPABHCHHUS XHMHUYECKUX PEaKIUH, OOBSCHITH MX CMBICI,
NOATBEPAKAATh XApAKTEPHbIE XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCTIIEPUMEHTAMH U 3aMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIHA;

yCTaHABJIMBAaTh MPUHAIC)KHOCTD M3YyYEHHBIX HEOPTaHUYECKUX "
OpPraHMYECKUX BEHIECTB K OINPEICICHHBIM KjaccaM M TpynmnaM COEIUHEHUH,
XapaKTEepU30BaTh X COCTAB U BAXKHEUIIINE CBOMCTBA; ONPEACIISITH BUIbl XUMUUECKHUX
CBsI3EH (koBaJsieHTHas, WOHHAas, MeTaJlJInyecKasi, BOJIOPOJTHAS ), THIIBI
KPUCTALTNYECKUX PEIICTOK BEIIECTB; KJIACCU(PUITMPOBATh XUMUUYECKUE PEAKIINH;

OCHOBHBIMU METOJIJaMU HAYYHOT'O [TO3HAHUS BEIIECTB U XUMUUYECKUX SIBIICHUM
(mabmrosieHre, M3MepeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

MPOBOJIUTH PACUYETHI MO XUMHUUYECKUM (HOpMyTIaM U YPaBHEHHSIM XUMUYECKUX
peakiuii C UCIOJIb30BAaHUEM (PU3MUECKUX BEIMYUH, XapaKTEPU3YIONIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: MAacChl, OO0BbeMa (HOpPMAaJbHBIE YCIIOBHS) Tas3o0B,
KOJINYECTBA BEILIECTBA; UCITOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl TPUHSITUSA



pELICHUII B KOHKPETHBIX KU3HEHHBIX CUTYalMSX, CBSI3aHHBIX C BEIIECTBAMHU U X
IPUMEHEHUEM;

IJIAHUPOBATh M BBINOJHATh XMUMHYECKUI 3KCIEPUMEHT B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKU 0€30MacHOCTH MPU OOPAIEHUH C BEIIECTBAMU U J1a0OPaTOPHBIM
000pyIOBaHUEM; MPEACTABIATH PE3yJIbTaThl XMMHUYECKOIO IKCIEpPUMEHTa B (opMme
3alliCU YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (HOpMyIHpoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB.

2.CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA
O6bpeM yuebHOro mpenMeTa M BUIbl y4eOHOM paboTh

Bun yae6HO# paboThI O0beM B yacax
Obs13arenbHas yueOHasi Harpy3ka, B TOM YHUCIIe 64
JICKIUH, YPOKU 32
nabopaTopHbIE pabOThI 20
[PaKTUYECKUE 3aHATUS 12
KOHCYJIbTAIlHH -
KypcoBasi pabota (IIpoexT) -
CamocTtosTenbHas paboTta 8
[TpomexxyTouHas arrectanust B OpMe IK3amMeHa -
Bcero no nucruniinie 12

2.1 TemaTn4yeckuii mjiad u cogep:xkanue bJ1.09 Xummusi

HanmenoBanue Coneprkanne yueOHOTO MaTepHana, MPaKTHIeCKUe 3aHsITHS, ObBem
pa3zesioB U TeM camocTosITeIbHast padoTa 00ydaroIuXcs 4acoB
Paznen 1. Teopusi cTpoeHus1 OPraHNYecKUX cOeMHEHN I
Tema 1.1 Teopus Conep:xanue y4eOHOro MaTepuaJia 4
CTPOCHHUS HHcTpyKTaX 110 TEXHUKE 0€30IaCHOCTH
OpraHUYECKUX [Ipeamet oprannueckoit xumun. CpaBHEHHE OPTaHUIECKUX
COCTHHEHHIT COEIMHEeHHI C HeopraHn4ecKuMu. [IpupoaHbIe, HCKyCCTBEHHBIE U 4

CUHTETUYECKUE OPraHUYECKUE COEAMHEHUSI.
BxoiHOM KOHTPOJIb

Tema 1.2 Conep:xanue yueOHOro MaTepuaJia 8

YT1eBoI0pOIBI U MX AJIKaHBI: TOMOJIOTUYECKHUH PsiZl, M30MEpPHUS U HOMEHKJIaTypa ajKaHOB.

HPUPOJIHBIC XUMHYECKHE CBOMCTBAa AIKaHOB (HAa IMpHUMEpe MeTaHa W JTaHa):

HCTOYHHUKH rOpeHue, 3aMelIeHre, pa3ioKeHue U jaerujipupoBanue. [Ipumenenue
aIKaHOB

AJKeHBI. DTHIIEH, €T0 MoyueHue (IeTUAPUPOBAHUEM dTaHa U
JeTUpaTaIei dTaHona). XMMUYeCKUe CBOMCTBA STUIIEHA: TOPEHUE,
Ka4eCTBCHHBIC PEaKITUU. AJIKaJueHbI U Kaydykd. [lorsTie 06
aJKagueHax Kak yrieBOoJOpoJax C AByMs IBOMHBIMU CBS3SIMHU.
XuMudeckue CBoicTBa OyTaaneHa-1,3 u u3onpeHa: ooeclBeYMBaHHE
OpOMHO¥ BOJIBI M TIOJMMEPHU3aIHs B Kaydyku. PesnHa

AnKWHBI. ATIETWICH, €ro TMOJydYeHHWe NHPOJIM30M METaHa |

Kap6I/I,I[HLIM crmoco0ooM. XMMUYECKUE CBOMCTRA.

B Tom Yucjie, IPaKTUHICCKUX 3aHATHH 4

[Ipaktrueckoe 3aasaTre Ne 1 «YTaeBOIOPOIBI H3yUEHUE CIIOCOOOB
MIOJTyYCHUS 1 XUMHUECKUX CBOUCTBY.

Tema 1.3 Conep:xanue ydueOHOr0 MaTepHaJia 8




Haumenosanue
pa3NesoB M TEM

Copnepxanue yaeOHOro MaTepuana, MpakTHIEeCKUE 3aHATHS,
camocTosTeTbHas paboTa obydJaromuxcs

O0Bem
4acoB

Kucnopoacoaepxaiue
OpraHuYecKue
COETMHEHUS

Cruprsl. [lonyueHne 3TaHONa OpOXKEHNEM IUIFOKO3bI U THApaTaiei
sTHieHa. [ uapokcupHas rpynna Kak QyHKIMOHAIbHAS. XUMHUUECKHUE
CBOICTBA ATaHOJIA: TOPEHHUE, B3AUMOJIEHCTBHUE C HATPUEM,
00pa3oBaHKE IPOCTHIX U CIOXKHBIX 3()UPOB, OKUCICHNUE B aIbJIETU.
[IpumeneHune 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, ET0
MIOCNIEACTBUA U TPEAYyIPEKACHHE.

Kamennslii yrois. @enon. Kokcoxumudeckoe NpoU3BOACTBO U €r0
npoaykuus. Ilonyuenue ¢peHona KOKCOBaHMEM KaMEHHOT'O YIS,
[Nonukonaencauus ¢penona ¢ GopManbAeTHIOM B
(henomodopmansaeruanyto cmoiy. [Ilpumenenne dheHona Ha OCHOBE
CBOICTB.

Ansnerunsl. [lonyuenue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIMX
CIIUPTOB. XMMUYECKHE CBOMCTBA AJIbJIETU/IOB: OKUCIICHUE B
COOTBETCTBYIOIIYIO KHCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOILUI
cnupt. [Ipumenenue popmanbaeruia u aneTanbAeruaa Ha OCHOBE
CBOMCTB

KapOonossie kuciotsl. [lonydenne kapOOHOBBIX KHCIOT OKHCICHUEM
anp/eruoB. XWMHUYECKHE CBOWCTBA YKCYCHOH KHCJIOTHL: OOIIHe
CBOIWCTBA C HEOPTaHMYECKHMH KHCJIOTAMH M PEaKIusl dTepr(pHUKaLnm.
[IpuMeHeHne yKCYCHON KUCTIOThl HA OCHOBE CBOMCTB.

VYrneBogpl. YriueBoapl, HMX  KiacCH(UKaLus:  MOHOCAXapHIbl
(rnmroko3a), amcaxapuabl (caxaposza) M TOoJUcaxapuibl (Kpaxmal U
LeJUTI003a). 3Hau€HUE YIJIEBOAOB B JKMBOM MPHUPOJE U B JKU3HU
YeJI0BeKa

B Ttom YUCJI€, IPAKTUHICCKUX 3aHATHI

[Ipaktuueckoe 3ansTue Ne 2«Criuptel. Anbaerunsl. Kap6oHoBbIE
KHUCIOTHL. V3yueHne cnoco00B MOTydeHHs 1 XUMHYECKUX CBOMCTBY
[IpakTuueckoe 3austue Ne 3 «lIpupoaasie noaumepsl. M3yuenue
CHOCO0OB MOMYYEHHS U XUMHYECKHX CBOHCTBY

CamocrosiTenbHas padora Ne 1 perienne 3axa4

Tema 1.4.
buonornyeckn
aKTHUBHEIE
OpraHUYeCcKHe
COEIMHEHHS

Conep:xanue yueOHOro MaTepuaJia

DepmeHThl. DepMEHTHI KaK OMOJIOTHYECKUE KaTaIn3aTOPbl OETKOBON
npupoabl. OcodeHHoCcTH QyHKIIMOHUpOBaHus pepMeHTOB. Ponb
(hepMEHTOB B KHU3HEESITEIEHOCTH KUBBIX OPTaHMU3MOB M HAPOIHOM
X03s1iicTBE

Burtamunsl. [lonsitue o Butamunax. Hapyiienusi, cBs3aHHbIE €
BUTAMHHAMH: aBUTAMUHO3bI, THIIOBUTAMHHO3bI ¥ THIIEPBUTAMUHO3HI.

B ToM 4ncite, npaKTHYECKUX 3aHATHI

[Ipaktrueckoe 3ansaTue Ne 4 «/lokmaasr 1o TeMe «buoormaecku
AKTHBHBIE OPraHUYECKUE COCTUHEHUSINY.

Tema 2.2
HckyccTBeHHbIE U
CHHTETUICCKHE
OpraHuYecKue
COCTMHCHISI

Conep:xanue y4eOHOro MaTepuaJia

14

HckyccrBennsle noauMepsl. IloyueHre HCKyCCTBEHHBIX MMOJIUMEPOB,
KaKk  TPOIYKTOB  XUMHYECKOH  MOIU(PHUKANUU  MPHUPOIHOTO
MOJIMMEPHOTO ChIPhsl. VICKyCCTBEHHBIE BOJIOKHA (alleTaTHBIH MIETIK,
BHCKO03a), X CBOWCTBA M MPIMEHEHNE

CunreTtnueckre nomuMepsl. Ilodydenne CHHTETHYECKIX TTOJIMMEPOB
peakuusAMU NOJIMMEPHU3ALNH U OJIUMKOHAeHcanun. CTpyKTypa
[IOJINMEPOB: JINHEHHAs, Pa3BETBIICHHAS U IPOCTPAHCTBEHHASI.

Hpe,I[CTaBI/ITCJII/I CUHTCTHYCCKHUX IIACTMACC: ITOJIMITHUIICH HU3KOT'O U




Haumenosanue
pa3NesoB M TEM

Copnepxanue yaeOHOro MaTepuana, MpakTHIEeCKUE 3aHATHS,
camocTosTeTbHas paboTa obydJaromuxcs

O0Bem
4acoB

BBICOKOI'O OJaBJICHHS, ITOJTUITPOITAIICH U ITOJIUBUHUIIXJIIOPUIT.
CuHTEeTHYECKHE BOJIOKHA! JlJaBCaH, HUTPOH W KaIlpOH

CamocTosiTeibHasi padoTa Ne 2 perenne 3aaa4

Paznen 2. Teopusi cTpoeHNsI HEOPraHMYECKUX COeTUHEHMIA

16

Tema 2.1 CtpoeHue
atoma u
MEPUOIUYCCKUN 3aKOH
. . Menneneera

Conep:xanue yueOHOro MaTepuaJia

Crpoenne aroma. Slnpo: TPOTOHBI ¥ HEUTPOHBL.  M30TOIBI
DONEeKTpOHBL. JNEeKTPOHHAs 000J04YKa. DHEPreTHYeCKHi ypOBEHb.
OCOOEHHOCTH CTPOCHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
4-ro u 5-ro mepuonoB mepuonuueckor cuctemsl . Y. Menneneesa
(mepexomHbBIX 37eMeHTOB). [loHATHE 00 OPOUTANIAX. S- B P-OpOUTAIIH.
DJeKTpOHHbBIE KOHPUTYPaLUU aTOMOB XUMUYECKHUX JIEMEHTOB.
Ilepuonnueckuii 3akon .M. MeHaeneeBa B CBETE CTPOEHHUs aToMa.
OtkpeiTie JI. WM. MeHzaeneeBbIM  MEPUOAUYECKOIO  3aKOHA.
Ilepuonnueckas cucreMa xumuueckux snemeHtoB Jl. . Menneneena
- rpaduyeckoe OTOOpaKEHUE MEPUOAUYECKOro 3akoHa. Du3nueckuit
CMBICT TIOPSIKOBOTO HOMeEpa 3JIeMEeHTa, HOMEepa IMepHoja W HoMepa
rpynmsl. BaneHTHble 35eKTpoHBL. [IpUyYMHBI U3MEHEHHS CBOICTB
9JIEMEHTOB B MEpUOJaX M rpynmnax (IJIaBHBIX MOATrPYNIax)

B Ttom YUCJI€C, IPAKTHICCKUX 3aHATHI

IIpaktuueckoe 3anarue Ne 5 «CTpoeHue aToMa U IEPUOIUYECKUAN
3akoH 1. . MenneneeBa»

CamocrosiTenbHas padora Ne 3 perienne 3aaa4

Tema 2.2 CtpoeHue
BEILIECTBA

Conep:xkanne yueOHOro MaTepuasia

Tunel  XMMHYECKOW  CBSI3H. Merannuueckass ~— XUMHYECKast
cBs13b. OCOOGHHOCTH CTPOCHHUS aTOMOB METaIOB. MeTtammmaeckas
XUMHYECKas CBS3b M METAIIMYEcKas KpHUCTaNIMYecKas peleTKa.
CBoICTBa BEIIECTB C STUM THUIIOM CBS3H

l'a3oo0pa3Hoe cocTosiHMe BemiecTBa. TpyU  arperaTtHbIX COCTOSHHUS
Bombl. OcoOGHHOCTH  CTpOoeHWsT Tra3oB. MoudpHBI  00BeM
ra3oo0pa3HeIX BemiecTB. [lpuMmepbl ra3000pa3HBIX  MPHPOTHBIX
cMecel: BO3lyX, IPUPOAHBIN Tas3.

JKunkoe cocrosinue BemiectBa. Boga. [lorpebneHue Boabl B OBITY U Ha
pon3BoACTBE. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHS!.

TBepmoe cocTtosiHMe BemiecTBa. AMOpQHBIE TBEpAble BEIIECTBA B
npupoace MW B JKU3HHM 4YCJIOBCKA, HX 3HAUYCHHUEC W IMPUMCHCHUC.
Kpucranmiueckoe cTpoeHHe BEIecTBa.

B ToM unciie, npakTHYeCKUX 3aHATHI

[Ipaktuueckoe 3anarue Ne 6«CTpoeHue BelecTBa»

Tema 2.3 Xumunueckue
peakuuu

Conep:xanue yueOHOro MaTepuaJia

16

Peakruu, mpotekaromnie 6e3 N3MEHEHHUS COCTaBa BelmecTa. Peaknmn,
MIPOTEKAIONINEe C W3MEHEHHUS COCTaBa BEmIecTBA. Peakmum 3K30- |
sHpoTtepMuueckre. TemnoBold 3(deKkT XuMHUECKOH peakuuu Hu
TEPMOXUMHUYECKHE YpaBHEHHs. Peaknmu TOpeHus, Kak 4YaCTHBIH
CIIy4dail 9K30TEepMUUYECKUX PEaAKIIUM.

Ckopoctb xumuueckod peakuuu. IloHaTHe o KaTtanmze U
karanuzatopax. OOpaTuMoCcTh XMMHUUYECKHX peakuuid. HeoOparumeie
u obOparuMble XuUMHYeckne peakinud. COCTOSHHE XHUMUYECKOTO
paBHOBecHs [UII OOpaTUMBIX XUMHUYECKHX peakuuid. CrocoOsl
CMEIEHNSI XUMHUECKOTO paBHOBECHS Ha IPUMEPE CHHTE3a aMMHAaKa.
OKHCINTETHFHO-BOCCTAHOBHUTEIbHBIE peakunu. CTETIeHb OKHCIICHUS.
OrmpeneneHre CTENeHN OKUCICHUS 110 (OpMYJIe COSTMHCHHUS.

B ToM 4mcite, npaKTHYECKUX 3aHATHIH




Haumenosanue
pa3NesoB M TEM

Copnepxanue yaeOHOro MaTepuana, MpakTHIEeCKUE 3aHATHS,
camocTosTeTbHas paboTa obydJaromuxcs

IIpakTrueckoe 3anarue No7 « KUHETHKAa XUMHUYECKUX PEaKIINiiy

[Ipaktuueckoe 3ausaTue No§ «OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
peaKITum

CamocTosiTeibHas padoTa Ne 3 perenne 3aaa4

Tema 2.4 JlucniepcHbie
cuctemsbl. PacTBOpHI.
TIpoueccsi,
MIPOUCXOISIIIIKE B
pacTBOpax

Conep:xanue yueOHOro MaTepuaJia

Hucnepcupie  cucteMsbl. [IoHsiTHE O  AMCHEPCHBIX  CUCTEMaX.
HucnepcHast ¢a3za u ngucriepcuoHHas cpema. Kiaccudukarus
JUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSHUS
JUCTICPCHOW Cpellbl M JUCIEPCUOHHON (ha3bl. [pyboaucnepcHbie
CHUCTEMBI: OMYIbCUHU, CYCIIEH3WH, adpo30iH. |[OHKOIWCIEPCHBIC
CHUCTEMBI: TeIN U 30U

CocraB pacTBOpoB U cMecell. [loHsTHe «I0s» U €€ Pa3HOBUIHOCTH:
MaccoBas (OIS SIEMEHTOB B COSTMHEHHH, OIS KOMIIOHEHTa B CMECH
— oM TpUMeEcel, Mol PAacTBOPEHHOTO BEIIeCTBa B PacTBOpE) M
oObemHast. Jlois BBIXOJA MPOJAYKTa PEAKIUH OT TEOPETUUCCKH
BO3MOXKHOTO.

B ToM unciie, npaKTHYECKUX 3aHATHI

[Ipaxtuueckoe 3anstue Ne 9 «PactBopsl. [IpuroroBnenue
pPacTBOPOBY.

IIpaktuueckoe 3anstue Ne 9 «nexrponautsl. Kopposus MeTasmios.
DIEKTPOIU3Y.

Tema 2.5 BemectBa n
HUX CBOMCTBaA

Conep:xkanne yueOHOro MaTepuasa

Mertamibl. BzauMoneiicTBHE METaUIOB € HEMeTaulaMHu  (XJIOpOM,
cepoii W  KHUCIOPOJOM).  BzamMmojelcTBHE  IMIETOYHBIX |
[IEIOYHO3EMENbHBIX METAIUIOB C BOJOW. DJEKTPOXUMHUYECKHHA Psif
HaIpsDKeHUH MeTayuioB. B3zanMoneHCTBHE METalioB C pacTBOpaMH
KHCIIOT M coiei. AmromMuHOTepMHUs. B3aummopeiictBue HaTpus c
sta”onoM u (ernonom. Kopposus meramios. [lonsTre 0 XuMHIeckoi
U O3JEKTPOXMMHUYECKOW KOppo3uu MeTainioB. CrocoObl 3aliuThl
METAJIJIOB OT KOPPO3UHU

DNeKTposn3. DIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBHUTEIBHEIIN
MIpOIIecC. DJEKTPOIU3 PACIIaBOB M PACTBOPOB Ha MPUMEpPE XJIOpHUIA
Hatpus. [IpakTHnyeckoe MpUMEHEHHE AIEKTPOITN3a

Hemerannel. CpaBHUTENbHAS ~ XapaKTePUCTHKA  TaJOr€HOB  Kak
Han0OoJiee TUMWYHBIX TpeICcTaBuTeNell HeMeTaioB. OKUCIHUTENbHEIE
CBOWCTBa HEMETAJUIOB (B3aMMOJIEHCTBHE C METaJUIaMH M BOJOPOAOM).
BoccranoBuTenpHBIC CBOWCTBA HEMETALIOB (B3aMMO/IEHCTBIE ¢ OoJiee
3NEKTPOOTPHULIATEIbHBIME HEMETAJNIAaMH U CJIOKHBIMH BEIIECTBAMU-
OKUCITUTEISIMH )

CamocrosiTeibHas padoTa Ne 4 perenue 3aaa4

Kouncynbramumn

IIpomexyrounas arrectanus B hopMe 3adera

Bcero:

72




3.YCJIOBUS PEAJIMZALIIMU YUEBHOTI'O ITPEAMETA

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MAaTCPUHAIBHO-TEXHUICCKOMY

o0ecre4yeHnIo0

Bunst 1 popmer

OuOIIMOTEKH

5 Haumenosanue
yueOHOU S — Hanuuue matepuanbHO-TEXHUYECKOTO 00eCTIeueHUs
JESITEIbHOCTH
Kabuner 105 «Xumunu u1  |O60pymoBaHue: 10CKa, pabodee MECTO MperoiaBarTes,
Onosorun» KOJIMYECTBO MOCAIOYHBIX MecT — 30.
T lmabopatopHbie AIIEKTPOHHbBIE BECHI, BECHI
HpaKe”:FIIfII‘IIiI(/)II,(I/Ie QHATTUTHYECKHE, CYIIWIbHBIN mKad, oborpeBarensb,
3AHATHS, BOJIsSIHbIC OaHH, HA0Op apEOMETPOB.
JlaGopatopHbie XuMuueckass Mocyla M anmaparbl J1abopaTOpHOIO
paGoTHI o0uxoa.
Tabnuirel, cCXeMbI 10 HEOPTaHUYECKOU, OPraHUYECKOM,
aHaMUTHYEeCKON xumuid. CrieruanbpHas yueOHasl,
yueOHO-MeToInYecKasi M Hay4Has JUTepaTypa.
Ka6uner Nel09 Ob6opynoBaHue: crienMaIu3upoBaHHas MeOelb,
CaMOCTOSTENbH «CamocTOsITeNbHON KOMITBIOTEpHAs] TEXHUKA C MOAKIIOYEHUEM K CETH
as paGora paboThI 06y%19nmxc>1», «VIHTepHET» M 0OecrieueHeM JOCTyIa B
N —— YUTATbHBIN 327 JIEKTPOHHYIO 00Pa30BaTENbHYIO CPELY.

CrneunanbHas yueOHasi, yueOHO-MeToANYECKas U

Hay4yHas JIUTepaTypa.

3.2 UndopMmannonHoe obecnevyeHne o0yueHmst

Ilepeyenb pekoMeHayeMbIX YUeOHBIX U3aaHuil, UHTEepHeT-pecypcoB,
JAOIOJTHUTEJIbHOU JIUTEPATYPbI

1 Pymsutuc, I'. E. Xumusa. ba3oBblii ypoBEeHb

OCHOBHBIE HCTOYHUKH

ANEKTpOHHAsA ¢GopMa y4yeOHOro

nocoobus qist CIIO / T'. E. Pymsutuc, ®@. I'. ®enpaman. - Mocksa : [Ipocselienue,

2022. -

ISBN 978-5-09-107579-3. -
https://znanium.ru/catalog/product/2125340 (mata oOpamicHHS:

Pexum AO0CTYyIIa: 110 IMOAITUCKE.

2 T'abpuensn, O. C. Xumus :

anexkTpoHHbii. - URL:
15.01.2024). —

Tekct

10-i1 xkmacc (6a3oBbiii ypoBeHb) : yueOHuk / O. C.

lNabpuensn, U. T'. Octpoymos, C. A. CnagkoB. — 5-¢ u3n., crep. — Mocksa :



[IpocBemenne, 2022. — 128 c. :

wi. - ISBN 978-5-09-107222-8. - Tekcr :

sanekrpounbii. -  URL:  https://znanium.com/catalog/product/2089902  (mara
obpamenus: 15.01.2024). — PesxuM 10CTyma: M0 MOAMKCKE.

JonojHUTeIbHbIE HCTOYHUKHU
1. I'ycena, E. B. Xumus qia CIIO : yueOHO-MeTOAMUYECKOE TTOCOOUE : B 2 YaCTsIX.

Yacts 1 / E. B. I'yceBa, M. P. 3uranmmuna, JI. . Kynukosa. - Kazans : KHUTY,

2019. - 168 c.

Pexum AOCTYIIA: 110 ITOAIINCKC.

2. NBanoB, B. I'. Opranuueckass Xumus

['opnenko, O.H. I'ea. — 8-e

- ISBN 978-5-7882-2792-4. - Tekcr :
https://znanium.com/catalog/product/1899344 (mata oOpalicHuS:

n3a. — MockBa :

anekTpoHHbI. - URL:

15.01.2024). —

yueOnuk / B.I'. VBanoB, B.A.
NH®PA-M, 2020. — 560 c. —

(Boiciee oOpasoBanue: bakamaBpuat). - ISBN 978-5-16-011194-0. - Tekct :

anexktponHbii. - URL:  https://znanium.com/catalog/product/1542312  (nara
obparnienus: 15.01.2024). — Pexxum mocTyma: mo momicKe.
HNuTepHeT-pecypcesl
1. https://znanium.com/-3nekTpoHHO-
OubIMoTeUHasICUCTEMan3JaTeNIbCTBaKZnaniumy
2. http://elibrary.ru DnekTpoHHas GUOIMOTEKA KYPHAIIOB.
3. http://www.rsl.ru Poccuiickas ['ocynapcrBennas bubnunorexa.
4. http://www.alhimik.ru/ -  AJIXMUMHUK.  DAeKTpOHHBIA  KypHAT A
npernoiaBaresieil, MKOJbHUKOB M CTYJACHTOB, H3yUYaOIINX XHUMHUIO.
5. http://www.chemistry.narod.ru/ - Mup xumum.
6. http://hemi.wallst.ru/ - Xumusi. OOpa3oBaTeNbHBIA CAWT IJI IIKOJIBHUKOB |

CTYZCHTOB.

7. http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnekTpoHHbIe
y4e€OHUKH TI0 0011el XMMUHU, HEOPTaHNYECKOW XUMUU, OPTAaHUIECKON XUMUHU.

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUMS YYEBHOI'O

HPEIMETA

Pe3ynbrarel 00yueHus

Kpurepnn onenkn

q)OpMBI 1 METOJbI OLICHKN

3HaHus:
OCHOBOIIOJIAraroIIue TOHATHUSA
(XMMHYECKHI  DJIEMEHT, aTOM,

AJIEKTPOHHASI 000JI0YKa aroMma, S-,

p-, d-pneKTpoHHBIE — OpOUTANH
aTOMOB, WOH, MOJIEeKya,
BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIBHOCTD,
CTEIIEHb OKHCIICHUs, XUMUYECKas
CBsA3b, MOJIb, MOJIIDHAs Macca,
MOJISIPHBI  00BEM, YIJIepOIHBIN
CKeJeT, (yHKIMOHAIbHAS IPYMIa,

ITomHoTa
MPOJAEMOHCTPUPOBAHHBIX 3HAHUI
U YMEHHUE IPUMEHATHh HX IMpHU
BBITIOJIHCHUH  JTAOOPATOPHBIX H
MPAKTUYECKHUX padoT

Texkymuil  KOHTpOIb  —
OIICHKa 3a:

YCTHBIN OIIPOC;
MIPaKTUYECKHUE 3aHATHS;
BHEayIUTOpHAas
CcaMOCTOSTENIbHAs paboTa;
KOHTpOJIbHast paboTa

IIpomexyrounas
aTTecTalys:
9K3aMeEH



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

paaukana, W30Mepus, H30MEpHI,
TOMOJIOTUYECKHUM Psifl, TOMOJIOTH,
YIJIE€BOJAOPOABL,  KHUCIOPOA- U
a30TCO/ACpKAIIUE  COCJAMHEHHUS,
OHOJOTUYECKH AKTHBHbIE
BelleCTBA  (YIJIEBOJIbI,  KHUPHI,
OeNKu), MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS,  KPUCTAJLTMYECKas
pelieTka, TUIbl  XUMHYECKUX
peakuuit (OKHMCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U
SHI0TEPMUYECKHE, peakiuu
HOHHOTO  OOMEHa),  pacTBOp,
AJNIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAS
JUCCOITUAITHS,
BOCCTAaHOBUTEIb,
XUMUYECKOU
XUMHYECKOE
TEOpUH U
XUMHUYECKOTO
OpraHUYECKUX
byrneposa,
ANEKTPOIUTUYECKON
JUCCOLMAlMU,  TEePUOANYECKHI
3akoH [[.1A. MeHpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XHUMUH,
dakTonoruyeckue CBEIEHUS O
CBOMCTBAaX, COCTABE, MIOJyYECHUH U
6e30macHOM MCIIOJIb30BAaHUU
BOKHEUINIUX HEOPTraHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON NeATeTbHOCTH
YeJioBeKa.

OKHCIIMTEND,
CKOPOCTh
peaxiuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTPOCHHS

Bemects  A.M.
Teopus

YMeHus: MpOBOIUTH pacueThl 10
XUMHUUYECKUM (popmysam U
YPaBHEHHUSIM XUMUYECKHX
peaKkuii ¢ UC0JIb30BAHUEM
(bu3nUeCKUX BETHYHH,
XapaKTEepU3YIOIINX BEIIECTBa C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HopMaibHbIE
yCIIOBHSA) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BATh
CHCTEMHBIE XUMUYECKHE 3HAHUS
JUI IPUHATHS pEIeHHH B
KOHKPETHBIX KU3HEHHBIX

BJIaJICHUEM OCHOBHBIMHU
MCTOJaMH HAYYHOI'o I1O3HaHHWA
BEIIECTB U XUMHUYECKUX SIBICHUIN
(nabmrozeHue, U3MEpeHHe,
IKCIIEPUMEHT, MOJICIIMPOBAHUE)

Texymmit
OIICHKa 3a:
YCTHBIN OIIPOC;
MPAKTHYECKHE 3aHATHS;
BHEAYJIUTOpPHAs
CaMOCTOSTENIbHAs paboTa;
KOHTPOJIbHBIE paOOTHI.

KOHTPOJIb —

IIpomexyrounas
aTTecTalys:
9K3aMeEH




CUTYalLlUsAX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM,;
IUTAHUPOBATh U BBIIOJIHSATD
XAMHYECKUMN KCIIEPUMEHT
(mpeBpalleHus: OpraHMYeCcKuX
BELIECTB [IPU HArPEBaHUH,
HOJIy4EeHUE 3TUIICHA U U3yYeHHe
€T0 CBOMCTB, KaUeCTBECHHBIC
pEaKIMU Ha albJIeru/bl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JI€HaTyparus
0EIKOB MPU HarpeBaHHUMU, LIBETHbIE
peakuu OEIKOB; MPOBOANUTH
peaKkIMKu HOHHOTO OOMEHa,
OIPEAEIATh CPELY BOAHBIX
pacTBOpPOB, KAYECTBEHHbBIE
peakiuu Ha cynbgaT-, kKapOoHart-
U XJIOPUJ-aHUOHBI, HA KaTHOH
aMMOHHUSL; peliaTh
AKCIIEPUMEHTAJIbHBIE 33]1a4H 110
temaMm "Metamibl" u
"HemeTtaiibl") B COOTBETCTBUU C
IpaBUIAMU TEXHUKU
0€30MacHOCTH NPH OOPALIEHUH C
BEILIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHNEM; TIPEJCTABISATH
pE3yJIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpOBaTh
BBIBOJIbI HA OCHOBE 3THX
pe3yJIbTaToB;

AQHAJIN3UPOBATh XUMUYECKYIO
MH(pOpMaLIKIO, OJTy4aeMyIo U3
pa3sHBIX HCTOYHHUKOB (CPE/ICTB
MaccoBO UH(pOpMaIuu, CETh
WuTepHeT u npyrue);

co0Jr01aTh MpaBuiia
HKOJIOTHYECKH 11e7IeCO00Pa3HOro
MOBE/ICHUA B OBITY U TPYJOBOMH
JESATEIIBHOCTH B LIETISAX
COXpaHEHHUsI CBOETO 3/I0POBbS U
OKpPY’KaIOILEe IPUPOIHON CPENBL;
YUUTHIBaTh OMACHOCTh
BO3/ICIICTBUS HA KUBBIE
OpraHU3MBbI ONPEIEIIEHHBIX
BELIECTB, IOHUMAs CMbICII
MoKa3aTelisi NpeaesIbHON
JOITYCTUMON KOHLIEHTPALUY;
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX
JOCTYIHBIX METOAX TO3HAHUS
BEILIECTB U XMMHUYECKHX SIBIICHUI;
JUISL CJICTIBIX U CIIA0O0BUISIIIIUX




00y4JaroImmxcs:
c(OpPMUPOBAHHOCTH YMEHUS
UCIOJIb30BaTh peabeHO
TOYEYHYIO CUCTEMY 0003HAUEHUI
JI. bpaiins nna 3anucu
XUMHUYECKHUX (POPMYIL




