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1. OBIIASI XAPAKTEPUCTUKA PABOYEN MPOT'PAMMBI JJUCHUILIAHBI

OO. 11 Xumus

1.1. MecTo AucuMILUIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbl:

Huctmmumnaa  OOJ[.11  Xumus  sBisercss 00s3aTEIBHON  9acThio  00Ie00pa3oBaTeIbHBIX
mucuumiuH OOIT B cootBerctBuu ¢ ®I'OC CIIO mo 19.02.12 TexHonoruss npoayKTOB HUTAHUS

JKUBOTHOTO IMTPOUCXOKIACHUA.

1.2. He.]'lb U INIAHUPYEMBIE PE3YyJbTAaThl OCBOCHUA JUCHUIIJIMHDBI:

Henp mucummmiasl OO/.11 Xumus - hopmMupoBanne 3HaHUH O XUMHYECKHX 3aKOHOMEPHOCTAX U
UX IPUMEHEHHE JJIs1 OOBSICHEHHSI IPUPOIHBIX MPOLECCOB U SIBJIICHUS, IPUHATHS PEIICHUH B KU 3HEHHBIX

" NPOU3BOJCTBCHHBIX CUTYallUAX.

Oco0oe 3HaueHne aucuuIuIMHa uMeeT npu popmuposanuu U pazsurud OK 1, OK 2, OK 4, OK 7.

Oommue Ilnanupyemble pe3yabTaThbl 00yUYeHHs
KOMITeTEeHIIUH Oo0mue JAucuunjuHapHble
OK 01 BeiOupars | B yacTu TpymoBOro BOCIHMTAHHUS: | - BJAJACTh CHCTEMOH XHUMHUYECKMX 3HAHMIH,
CIIOCOOBI - TOTOBHOCTH K TPYZy, OCO3HAHWE | KOTOpas BKJTIOYAET: OCHOBOIIOJIAralomIxe
permieHus 3aaaq LIEHHOCTH MacTepCcTBa, | MOHATHS  (XUMHYECKHH  dDJEMEHT,  aToM,
npodeccHoHaNlbH | TPYJAONO0KWEe, - TOTOBHOCTh K | QJIGKTpOHHAs oOoioyka aroma, s-, p-, d-
O IeATEeNbHOCTH | aKTHBHOM NeATEeNbHOCTH | JJIEKTPOHHbIE  OpOWTaIM  aToMoOB,  HOH,
MPUMEHUTENFHO | TEXHOJIOTMYECKOM W COI[MANBHOW | MOJIEKyJa, BaJICHTHOCT,
K pa3IMIHBIM HaIpaBlIEHHOCTH,  CIIOCOOHOCTH | 3JIEKTPOOTPUIIATENIbHOCTh, CTEIEHb OKHCIIEHUS,
KOHTEKCTaM MHUIUAPOBaTh, IUIAHUPOBATh U | XUMUYECKas CBSA3b, MOJb, MOJISIpHAs Macca,
CaMOCTOSATENBHO BBITIONHSATH | MOJSIPHBI ~ 00BEM,  YIJIEpONHBIA  CKENer,
TaKylo JIeITENbHOCTh; - HHTepeC K | (QyHKIMOHANbHAS TPYIa, pajuKall, H30MepHs,
Pa3TUYHBIM chepaM | U30MEpHI, TOMOJOTMYECKHUH psA, TOMOIIOTH,
npoheccroHaIbHON YTIEBOJOPOBI, KHCIOPOA- M a30TCOIEpIKaIne
JeSITeTHbHOCTH, OBnanenne | COeqMHEHUS, OHONOrYEeCKH aKTHBHBIE
YHHUBEPCAITbHBIMH yueOHBIMU | BelecTBa (YraeBObI, XKHUPHI, OCITKH), MOHOMED,
MMO3HaBaTEeIbHBIMUA ~ ACHCTBUSAMU: | TIOIUMED, CTPYKTYpHOE 3BEHO,
a) 0a3oBbIe JIOTHYECKHE | BHICOKOMOJIEKYIISIPHBIE COEIMHEHNA,
NEHCTBHA: -  CaMOCTOATENHHO | KPHUCTAJIMYECKasl PEeIleTKa, THIThI XUMHUYECKUX
(hopmynHpoBaTh U | peakuii  (OKHCIUTENFHO-BOCCTAHOBUTENHHBIE,
aKTyalTu3UpPOBaTh mpoOiieMy, | 9K30- W JHIOTEPMUYECKHE, PEAKIUd HOHHOTO

paccMaTpuBaTh €e BCECTOPOHHE; -
YCTaHABJIMBATh  CYyIIECTBEHHBIN
NpU3HAK WM OCHOBAaHHS  JUIS
CpaBHEHHS, KIACCUPUKAIUH U
0000IIeHNS; - OMPENENsITh TN

JeATEeIbHOCTH, 3a1aBaTh
mapaMerppl M KPUTEpUH  HX
JOCTHXEHUS; - BBISIBIISITD
3aKOHOMEPHOCTH u
MIPOTUBOPEUNS B
paccMaTpuBaeMbIX SBJICHUAX; -
BHOCHUTh KOPPEKTUBBI B
JeATEeIIbHOCTD, OLICHHUBATh
COOTBETCTBHE pe3yabTaToB
eI, OLICHHUBATh pHCKH
MIOCTIEICTBUN AEATEIBHOCTH;

- pa3BUBaThH KpEeaTHBHOE
MBILICHH € npu peLeHnn

XKHU3HEHHBIX 1pobiem 0) 6azoBbie
HCCIIeI0BATEIIbCKUE JAEHCTBUS: -
BJIaJICTh  HaBBIKAMH  y4eOHO-

obMeHa), pacTBop, 3JICKTPOJIHTHI,
HEIJICKTPOJIUTHI, JNEKTPOITUTHYECKAS
JACCOITMAIIMSI, OKHCIHUTENb, BOCCTAHOBUTEIb,

CKOPOCTb XHMHYECKOM PpEaKIHH, XUMUYECKOE
paBHOBecHE), TEOpUHU © 3aKOHBI (TEOpHA
XMUMHUYECKOTO CTPOCHHS OPraHMYECKUX BEILECTB
AM. bytnepoBa, Teopus 3IEKTPOIUTHYECKON
Juccounanuy, nepuoandeckuit 3axkon .U
MeHnaeneeBa, 3aKOH COXpPaHEHHMS  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
(akTojornyeckue CBENEHHs O CBOICTBax,
cocTaBe, MOTY4EeHUH u Oe301acHOM
UCIIOJIb30BAHNN BaYKHEHIIMX HEOPTaHUYECKUX U
OPraHUYECKHX BEIIECTB B OBITY M MPAKTUIECKON
JEATEIbHOCTH YEIOBEKa; YMETh BBISIBIISITH
XapakTepHble  NPU3HAKKM W B3aMMOCBA3b
M3YYEHHBIX MTOHSATHH, MIPUMEHSTh
COOTBETCTBYIOIIIME TMOHATUSA TIPU OINHCAHUH
CTPOEHHA U CBOICTB HEOPraHWYECKHX W
OpPraHMYECKMX BEIIECTB M HMX INPEBpAILEHU;
BBISIBJISITH B3aMMOCBSI3b XMMHYECKHX 3HAHHM C




HCCIIEN0BATENBCKOM U IIPOEKTHON

JIeSITENbHOCTH, HaBBIKaMU
pasperieHus mpooJieM; -
BBISIBIISITh NPUYUHHO-
CJIE/ICTBEHHEIC CBSI3U u
aKTyaJIM3upOBaTh 3ajady,
BBIJIBUTATH TUIIOTE3Y €€ PEIICHHUS,
HaXOJIUTb aApTyMEHTHI TUTSt
JIOKa3aTenbCTBa CBOHX
YTBEPKIAECHUH, 3a1aBaTh
rapamMeTphl u KpUTEPUH
peIIeHHS; aHaJM3UPOBAThH

MOJIY4€HHBIE B XOJAC PCHICHUA
3a/la4yd pe3yibTaThbl, KPUTUYECKHU
Oonc€HMBaTb HUX HOOCTOBCPHOCTD,
MNpPOrHo3vupoBaTb HN3MCHCHHE B
HOBBIX YCIOBHAX; - YMETH
NEPECHOCUTD 3HAHUS B
[103HABATEILHYIO u
MIPaKTUIECKYTO obyracti
KHU3HCOACATCIIBHOCTH, - YMETH
HUHTEIrpUupoBaTh 3HAHUA nu3
pa3HBIX TIPEIMETHBIX O0JacTel; -
BBIIBHUTATH HOBBIC niacum,
npeaiiaratb OpPUTHMHAJIbHBIC
MONXOABl W PEIICHUs; -
CHOCOOHOCTh HMX HCITONB30BAHH
B IIO3HABATEJIbHON U COLMATIBbHON
MIPaKTHKE

MOHATUSIMU W TNPEACTABICHUSIMHU  JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB; - YMETh
HUCIIOJIb30BaTh  HAUMEHOBAHUS  XHMHYCCKHUX
COCIUHCHUM MEXKYHAPOJIHOTO coro3a
TEOPETUYECKOW W NOPUKIAJHOW XHUMHHM U
TPUBHUAJIbHBIE HA3BAaHWS Ba)XHEWILMX BEILECTB
(aTHIiEH, alleTUIICH, TJIMLEPUH, (eno,
(dopManbaerun, yKCycHash KHCIOTa, TIIMIUH,
yrapielii Ta3, VrIeKUCIbld Tra3, aMMHUax,
ramieHas HU3BECTh, HeraiicHas  H3BECTh,

MUTHEBAS COZA M IPYTUX), COCTABIISATH (POPMYJIBI
HEOPraHWYECKUX M OpPraHMYECKUX BELIECTB,
YpaBHEHUS XUMHUECKHX peaKUUd, OOBSICHSITH
WX  CMBICT, TIOATBEPXKAATb  XapaKTepHbIE
XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIUMHU JKCIIEpUMEHTaMHU u
3aIUCSIMU YPABHEHUN XUMHUYECKMX pEaKUUi; -
YMETh yCTaHaBIIUBaTh HNPUHAAJIEKHOCTD
M3YYEHHBIX HEOPTaHWYECKHX M OpPTaHMYECKHX
BEUIECTB K ONPEIECICHHBIM KJIacCaM U Ipynnam
COCIMHEHUN, XapaKTepu30BaTh HMX COCTaB U

BaKHEMIIME CBOWCTBA; OINPENENATh  BUJBI
XUMHAYECKUX CBsi3el (KOBaJeHTHAs, WOHHAs,
MeETaJINYeCcKas, BOJIOpOJTHAS), THIIBI
KPUCTAJNIMYECKUX peeToK BCIICCTB;
KJIAaCCH(QUIIMPOBATh XUMHYCCKHE PEaKIMH, -
chopMUpPOBaATh MpeACTaBICHNUS: o
MaTepruabHOM CJINHCTBE Mupa,

3aKOHOMEPHOCTSIX W TI03HABAEMOCTH SIBJICHHMA
MNPHUPOIBI; O MECTe€ W 3HAYCHWHW XHMHH B
CHUCTEME €CTECTBEHHBIX HAayK W €€ pOJH B
obecrieueHN YCTOHYHUBOTO pa3BHUTHA
YeITOBEYeCcTBa! B pereHnn mpobiem
9KOJIOTMYECKON, SHEPreTUYeCKOH M MHIIEBON
0e30macHOCTH, B Pa3BUTHH  MEAWIIMHEI,
CO3/JaHMM  HOBBIX  MaTepuajoB,  HOBBIX
WCTOYHHKOB  JHEPrWH, B  OOECleYeHnuun
paIiOHAIBHOTO  TIPUPOOIIONBE30BaHNUA, B
(hopMUPOBAaHUU MHPOBO33PEHUS U  0OmIei
KyJIbTYphl YENOBEKa, a TaKXKe DKOJIOTHYECKU
O00OCHOBaHHOTO  OTHOIIEHHA K  CBOEMY
3MI0POBBI0 W TIPUPOTHOW cCpene; - BIAACTh
CUCTEMOHM  XUMHUYECKHMX 3HAHUH, KOTOpas
BKITFOYAET: OCHOBOITOJIATAIOIINE  TIOHSTHA
(TOTOTHUTENHHO K CHCTEME IMOHATHA 0a30BOTO
YPOBHS1) - H30TOITBI, OCHOBHOE U BO30YXIEHHOE
COCTOSIHME€ aToMa, THOpHIU3AIUs aTOMHBIX
opbOuraneir, xumudeckas cBs3b (" " wmw ",
KpaTHbIE CBSI3W), MOISpHAs KOHIGHTpAIWs,
CTPYKTYpHasI thopmyna, HU30MEpHs
(cTpykrypHasi, Teomerpudeckas (IHC-TpaHC-
W30MEPHS), THITBI XUMUYECKAX peakiuii (roMo-
U TeTEpPOTreHHBIE, 00paTUMbIE H HEOOpATHUMBbIC),
pacTBopbl (MCTHHHEIE, JUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUPATEI, CTEIeHb JHUCCOIUAINH,
3JIEKTPONU3, KPEKUHT, pU(OPMUHT); TEOpUU U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKIE
3HAHWS, JISOKAlNe B OCHOBE TIOHUMAaHUS




MPUYUHHOCTH M CHUCTEMHOCTH XUMHYCCKUX
SIBIICHUM, COBPEMCHHBIC TMPEACTABICHUS O
CTPOCHUU BEIIIECTBA Ha ATOMHOM,
MOJICKYJIIPHOM M HaJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS O MEXaHU3MaxX XUMHYCCKUX
pCaKHI/II\/'I, TCPMOANMHAMUNYCCKUX U KUHECTHYCCKUX
3aKOHOMECPHOCTAX Hux IIPOTCKaHMA, [0)
XUMHNYECCKOM PpaBHOBECHUH, AUCTICPCHBIX
cucTeMax, (aKTOJIOTMYECKHUE CBEICHHS O
CBOICTBax, COCTaBe, MOJYYCHUH U 0Oe30MacHOM
HCITONB30BAaHUHN BaKHEHIIINX HCOPraHM4CCKUX U
OpPraHUYECKHX BEIIECTB B OBITY M MPAKTUIECKON
JISSITEILHOCTH ~ YeJIOBeKa; OOIMX  HAaydHBIX
MPUHIIANIAX XUMHYECKOr0 TIPOU3BOACTBA (Ha
npUMepe MPOU3BOACTBA CEPHOM  KHUCIIOTHI,
aMMHUaKa, METaHOJa, IepepadoTKu HepTH); -
YMETh MPOBOAUTHL pPaCUYCThl II0 XUMHYCCKUM
(dhopMysiaM U YpaBHEHHUSIM XUMHUCCKUX PEaKIIMit
C HCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX BCIIMYUH
(Maccel, 00BeMa Ta30B, KOJWYECTBA BEIICCTBA),
XapaKTEPU3YOLIUX BeIleCTBa c
KOJIMYECTBEHHOM  CTOPOHBI:  pacyeTbl IO
HaXOKJICHUIO XMMHUYECKOU (POPMYIIbI BEIIECTBA;
pacderel  Macchl  (0oOBeMma, KOJTMYECTBa
BEIIECTBA) MPOAYKTa PEaKIMH, €CJId OJHO U3
MCXONHBIX BEIIECTB JaHO B BHUJAE PacTBOpa C
OmpenesIeHHOW MacCOBOM JI0JIEW pacTBOPEHHOTO
BEIIECTBA WJIM JIAHO B U30BITKE (MMeer
MIPUMECH); PacUeThl MAacCCOBOH HMIN OOBEMHOM
JOJTM BBIXOJA TMPOAYKTA PEaKINH; PACUETHI
TeruoBoro  3ddekra  peakmuii, O0O0BEMHBIX

OTHOIIEHWI  Ta30B; - yMEThb  BBIABIATH
XapaKkTepHble  TPHU3HAKK W  B3aUMOCBA3H
M3YYEHHBIX MTOHSTHH, MIPUMEHSTH

COOTBETCTBYIOIIME IOHATHS MpPU ONHCAHUU
CTPOEHHMSI M CBOMCTB HEOPTaHWYECKHX U
OPraHMYECKHX BEIIECTB U HUX IIPEBPAILICHUN;
BBISIBJISITH B3aUMOCBSI3b XMMHUYECKHX 3HAHUM C
HNOHATHSMU M HIPEACTABICHUSAMH  JOPYTHX
IPEeAMETOB Ui 00jiee OCO3HAHHOTO TOHUMAaHHUS
U OOBACHEHUS CYIIHOCTH MAaTepHajbHOrO
€IMHCTBA MHUPA; HCIONb30BaTh CHCTEMHbBIC
XUMHUYECKHE 3HAaHUSA [UId OOBSACHEHUS W
MPOTHO3UPOBAHUS SIBJICHUIA, HUMEIOLINX
€CTECTBEHHOHAYYHYI0 IPHUPOAY; - YMETb
UCIIONIb30BaTh ~ HAMMEHOBAHMSI ~ XMMHYECKHX
COeAMHEHNH MEKIYHAPOIHOTO coro3a
TEOPETHYECKOW W MPUKIAJAHOM XHMHH H
TPUBHAJIbHBIC HA3BaHUS BELIECTB, OTHOCAIINXCS
K M3Y4YEHHBIM KJlacCaM OpPraHHYECKHX U
HEOPraHWYECKUX COCAMHEHMI; HCIIOJIb30BaTh
XUMHUYECKYI0 CHMBOJMKY JUIS COCTaBJICHHS
tdhopmyn HEOpPraHWYeCKUX BEIIIECTB,
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BepHYTBHIX,
COKpAIlCHHBIX M CKEJEeTHBIX)  (opMyl
OpPraHUYECKHUX BEIIECTB; COCTABJIATH YpaBHEHUS
XUMHUYECKUX PpEaKIWid ¢  PACKpbIBaTh HX
CYIITHOCTb:  OKHCJIUTEIbHOBOCCTAHOBHUTENBHBIX




peaxuit IIOCPEICTBOM COCTaBJICHHS
JJIEKTPOHHOTO 0ajlaHca 3TUX PeaKIHii; peaKIuii
MOHHOrO OOMEHa TyTeM COCTaBJICHHS UX
MOJTHBIX M COKPALIEHHBIX HOHHBIX ypaBHEHMI;
peakuui TUJIPOJIN3A, peakuuii
KOMILJIEKCOOOpa30BaHuUs (Ha npuMepe
THAPOKCOKOMILJIEKCOB IIMHKa W  aJIIOMHUHUSA);
MOATBEPXKAATE  XapaKTepHbIE  XUMHYECKHE
CBOICTBA BELIECTB COOTBETCTBYIOUIMMU
OKCIICPUMEHTaAaMH u 3aI1ucsIMu ypaBHeHI/Iﬁ
XUMHUYECKUX peakumii; - YMETh
KJIacCU(pUIIPOBATDH HEOpPTaHUYECKHE u
OpPraHnu4cCKue Be1ieCTBa u XUMHNYECKHE
pCaKkuunu, CaMOCTOATCIIbHO BI)I6I/IpaTI)
OCHOBaHHUSI M KPUTEPHH JUIsl KiaccH(UKAIMN
N3y4acMbIX XUMHUYECKUX O6BGKTOB;
XapakTepu3oBaTb  COCTaB W BAXKHEWIIME
CBOICTBA  BEIIECTB, NpUHAIISKAIUX K
OTIpE/IETIEHHBIM KJ1accam u rpynmam
COCMMHEHUU (TIPOCTBIE BEIIECTBA, OKCHIEI,
TUAPOKCUIBI, COJH; YTIEBOAOPOABI, MPOCTHIE
3(UpBl, COUPTHI, (PEHOJIBI, AJIbJICTUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTBI, CIIOXKHBIE 3(UPBI, )KUPBI,
VIIE€BOABI, AaMWHBI, AMWHOKHCIIOTBI, OCNKH);
MPUMEHATh 3HAaHWUS O COCTaBe M CBOMCTBax
BEILIECTB JUISI 3KCIIEPUMEHTAIbHOM IPOBEPKU
TUIIOTE€3  OTHOCHUTEIBHO  3aKOHOMEpPHOCTEH
IPOTEKAHUS XUMUYECKUX peakuuit u
IIPOTHO3UPOBAHUS BO3MOXKHOCTEH ux
OCYLIECTBJIEHUS; - YMETh IOATBEPXKIaTh Ha
KOHKPETHBIX NPHUMEPax XapakTep 3aBUCUMOCTH
PEAKIMOHHON  CIIOCOOHOCTH  OpPTaHHYECKUX
COEIMHEHU OT KPAaTHOCTH U THUIIa KOBAJIEHTHOMN
c3u (" " m ""), B3aMMHOTO BIIUSTHHSI aTOMOB M
IpyIIl aTOMOB B MOJIEKylax; a Takxke OT
0cOoOEHHOCTEH peanuzanyu Pas3INYHBIX
MEXaHU3MOB IIPOTEKAHUSI pEakLuil; - yMeTb
XapaKkTepU30BaTh  JJIEKTPOHHOE  CTPOCHHE
aToMOB (B OCHOBHOM W  BO30YXIECHHOM
COCTOSIHMM) ¥ MOHOB XUMHYECKHX 3JIEMEHTOB |
- 4 nepuogoB Ilepuoanueckoit cucremsr [I.U.
MeHaeneeBa U UX BAJICHTHBIE BO3MOXXHOCTH,
ucnoip3ys nonstus 's", "p", "d-amexTpoHHBIE"
opOuTay, SJHEPTeTUYECKUE YPOBHH, OOBSICHATH
3aKOHOMEPHOCTH HU3MEHEHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMblX HMH
COEAMHEHMH 10 IIepHoJiaM M Ipyniam;

OK 02
Hcmonp3oBaTh
COBpEMEHHEIE
CpeZCTBa TIOWCKA,
aHam3a u
HHTEPIPEeTaIuu
uHpOpMaIUK, |
MH()OPMAITMOHHEI
e TEXHOJIOTUH
JUISL BBIIOJTHEHUS
3a1a4

B oOnacTu 1EHHOCTH HAy4YHOTO
MO3HaHUA: - CHOPMHUPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH u 00I1IeCTBEHHOM
MPaKTHKWA,  OCHOBAaHHOIO  Ha
ZMaore KYJBTYD,
CIIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOETr0 MECTa B MOJHMKYJIBTYPHOM
MHUDPE; -  COBEPIICHCTBOBAHHE

YMETh IUIAHUPOBATH M BBIIONHATH XUMHUYECKUN
JKCIIEPUMEHT  (TIpeBpaIleHUs  OPTaHUYECKHX
BEILIECTB IPU HArpeBaHUH, IOJyYEHUE ITHUIICHA
M M3Y4YCHHE €ro CBOICTB, KadeCTBEHHBIC
peakuMu Ha anbAeruibl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JIeHaTypanus 0enKoB npu
HarpeBaHWM, LBETHBIE pEaKHuu  OENKOB;
OPOBOAUTH  pEaKUMH  HMOHHOrO0  OOMeHa,
ONpeneNnsaTh  CpeAy  BOJHBIX  PacTBOPOB,
Ka4eCTBEHHBIEC PEaKIUH Ha Cynbdar-, kKapOoHaT-
Y XJIOPHJIAHHOHBI, HA KATHOH aMMOHHSI; pelaThb




npohecCHOHATbH
OU JIeATENLHOCTH

SI3BIKOBOM Hu YUTATEIIbCKOM
KYJbTYpPBI Kak cpencTna
B3aUMOJICUCTBUSL MEXKY JIIOAbMHU
U TIO3HAHUS MUpA; - OCO3HAHUE

LIEHHOCTH Hay4yHOU
JesITeIbHOCTH, TOTOBHOCTD
OCYILECTBIISATh  NMPOEKTHYI0 U
UCCIIEI0BATENLCKYIO

JeATeNbHOCTh MHIUBHIYAILHO W
B rpymIe; Ognanenue
YHUBEpPCAIbHBIMU yueOHBIMU
MO3HABATENbHBIMI  JICHCTBHSAMMU:
B) pabora c wuHpopMmanme: -
BJAJICTh HAaBBIKAMH MOJTYYEHHS
nHpOpPMAIMK W3  MCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOSITEIIHLHO
OCYLIECTBJIATh IIOWUCK, aHaIu3,
CHCTEMAaTH3aIII0 17§
HHTEpHperanuio  uHGopmanuu
pa3IMYHBIX BUAOB U (GopM
MpEeACTaBICHUS; -  CO37aBaTh
TEKCTHI B pa3IM4YHBIX QopMaTax ¢
y4eToM Ha3HadeHus: nH}opmanuu
U TENEBON ayIUTOPWH, BEIOMpas
OIITUMAJIbHYIO ¢bopmy
IIPEACTaBICHUS. U BU3yalu3allly,;
- OLEHMBATh  JIOCTOBEPHOCTH,
JIETUTUMHOCTh UH(pOpMaluy, ee
COOTBETCTBHE  IPaBOBBIM U
MOpPaJIbHO-3TUYECKUM HOpMaM; -
HCIIOJIb30BaTh cpencTaa
WHPOPMAITHOHHBIX u
KOMMYHMKALIMOHHBIX TE€XHOJIOTUH

B peLIeHHH KOIHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHHU3alMOHHBIX 3ama4 c
coOTIoIeHIEM TpeOOBaHMIA
PrOHOMHKH, TEXHUKU
0e30MacHOCTH, TUTHEHB,

pecypcocOepeReH s, MPAaBOBBIX U
THYECKHUX HODM, HOPM
rH(OPMAITMOHHON 6e30MacHOCTH;
BJIAJICTH HaBBIKAMHI
pacrio3HaBaHUS " 3aIIUTHI
nH(opMaruy, UHPOPMAIMOHHON
0€3011aCHOCTH JINYHOCTH;

JKCHEpUMEHTAIbHBIE  3aJaud 10  TeMaMm
"Meramns" u "Hemeranns") B COOTBETCTBHHU C
OpaBWIaMHd  TEXHUKA  O€30MacHOCTH  IpHU
oOpalieHnn ¢ BelIeCTBAMH MW JIaOOpaTOPHBIM
00OpyOBaHHEM; TPEACTaBISTh  PEe3yIbTaThl
XUMHYECKOTO HKCIIepHMEHTa B (opMme 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX PEAKUUA U
(¢opMmynmupoBaTh BBIBOABI Ha OCHOBE OTHX
pe3yabTaToB; - yMeTb  aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OPMAILUIO, TONyYaeMylo u3
pa3HBIX  HCTOYHHUKOB  (CpEACTB  MaccCOBOM
uHpopManuu, cers VHTEpHET M aApyrue); -
BJaJeTh OCHOBHBIMH METOJaMH HAy4YHOTO
MO3HAHUS BEIIECTB W XHUMHYECKUX SIBICHHN
(mabmronenmue, U3MepeHue, AKCIIEPUMEHT,
MOJICJTMPOBAHNUE); - YMETh MPOBOIUTH pPacyeThl
N0 XUMHUYECKUM GopMylaM U ypaBHEHHSIM
XUMHYECKUX pEeaKkIuid ¢  HCIOJIb30BaHUEM
(U3MYeCKNX  BENMYWH,  XapaKTEepU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChI,
o0bema  (HOpMangbHBIE  YCIOBHSI)  Ta30B,
KOJIMYEeCTBA BEIIECTBA; WCHOJIH30BAThH
CHCTEMHbBIC XUMHUECKUE 3HAHUS ISl IPUHSTHS
pemeHnd B KOHKPETHBIX  KH3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHEM;

- yMeTb CaMOCTOSTEIbHO IUIAHUPOBAaTh U
IPOBOAUTH XUMHUYECKUN 9KCIEPUMEHT
(nomyuenue u U3y4eHHe CBOICTB
HEOPraHWYECKUX U OpPraHUYECKUX BeIIECTB,
Ka4eCTBEHHbBIE peaxkuuu YIJIEBOJOPOAOB
Pa3IMYHBIX KJIACCOB M KUCIOPOICOAEPKAIIUX
OpPraHUYECKUX BEILIECTB, peleHue
9KCIEPUMEHTAIBHBIX 33134 110 PACIO3HABAHHIO
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB) C
coOTIoIeHNEM TpaBmiI 0€30IacHOTO OOpaIeHUs
c BEILECTBAMU u 71a00paTOPHBIM
000pyIOBaHUEM, (hopmyIHpoBaTH () 1%
UCCIIEIOBAHUS, MPEAOCTABIATh B Pa3IUYHON
¢hopme Pe3yIbTaThI IKCIEPUMEHTA,
AHAJM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;
- yMeTb OCYIIECTBJIATh LEJEHANPaBICHHBINA
MOMCK XMMUYECKOH MH(OPMALUHN B PA3IUUYHBIX
UCTOYHMKAaX (HayuyHas ©  ydeOHOHaydHas
JUTEpaTypa, CPeACTBa MaccoBoil MHpopMaLuy,
cetb  UVHTepHeT W  Apyrue), KPUTHUYECKU
AQHAJM3UPOBATh XUMHUYECKYI0 HH(OpMALHIO,
nepepabaTeiBaTh €€ M HCIOIb30BaTh B
COOTBETCTBHM C  IIOCTaBJICHHOM  y4eOHOH
3ajayel; - BIaJeTh CHCTEMOH 3HAHUH O METOaX
HAay4HOTO  TIO3HAHMS  SBICHUH  IPUPOBL,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax H
YMEHUSIMH  TIPUMEHSTh 3TH  3HAHHUS  IIPH
9KCHEPUMEHTAIBLHOM HCCIIEJOBAaHUH BEIECTB U
Ui OOBSICHEHUS  XMMHYECKUX  SIBJICHUIA,
UMEIOLIUX MECTO B MNPHUPOAE NPAKTUUYECKON
JEATEIbHOCTH 4YeJOBEeKa M B IIOBCEJHEBHOU
JKU3HH,




OK 04 | rOTOBHOCTE K CaMOpPa3BHUTHIO, | YMETh IJIAHUPOBATH U BBHINOIHATH XUMHUYECKUN
D¢ dexTuBHO CaMOCTOSITEIbHOCTH U | SKCepUMEHT (IpeBpalleHUs] OpraHMYeCKUX
B3aMMOJICHICTBOB | CAMOONIPEACICHUIO; -OBJAJCHUE | BEIIECTB NPU HArpeBaHUH, MONyYCHUE ITHUIICHA
aTb W paboTaTh B | HABBIKAMH y4eOHO- | U1 H3y4YEHHE €ro CBOMCTB, KayeCTBEHHBIC
KOJUICKTHBE W | UCCIIENOBATENLCKON, TPOEKTHOM | peakUud Ha albACTHIbl, KpaxMall, YKCYCHYIO
KOMaHI€e U COLMAIbHOM JEATEIbHOCTH; | KUCIOTY; JIeHaTypanus 0OEnKOB npu
OBJIaILCHI/Ie YHUBCPCAJIbHBIMU | HAarp€BaHuu, IIBETHbLIC pcaKkunn 6€HKOB;
KOMMYHHUKAaTUBHBIMHU IIPOBOAUTH pCaKkunmn HOHHOI'O OGMCHa,
nevictBusiMH:  ©)  COBMECTHAs | OmpenensiTh  Cpely  BOAHBIX  PacTBOPOB,
JesITeTbHOCTb! Ka4eCTBEHHBIC PEaKI[UH Ha Cynbdar-, kKapOoHaT-
IIOHUMAaThb u HCIIOJIB30BATh | U XJIOPUIAHUOHBI, HA KATUOH aMMOHMUS; PCIIaTh
npeuMynieCTBa KOMaHI[HOfI " | SKCICPUMECHTAJILHBIC 3aJa4uu 10 TEMaM
WHAWBUAYabHOH  paboThI; "Mertamnst" u "Hemeramibl'") B COOTBETCTBHH C
NPUHUMATh [T COBMECTHOHM | MpaBUJIAMH  TEXHHKH  O€30MacHOCTH  IpH
ACATCIbHOCTU, OPraHU30BbIBATE U O6paIHeHI/II/I C BeHmeCTBaMn u J'Ia60paTOpHLIM
KOOpPAWHUPOBATH JIEMCTBUS 1O €€ | 00Opy/AOBaHUEM; TPEACTaBIATh  PE3YIbTATHI
AOCTUIKCHUIO: COCTABJIATH ILIaH | XUMHUYECKOI'o JSKCIICPHUMEHTA B (bopMe 3aI1ucu
JEWCTBHUM, paclpefessiTh pOJM C | YypaBHEHWH  COOTBETCTBYIOIIMX pEaKUUH |
y4eTOM MHEHHH  YYacTHHKOB | QOpMyNIHpOBaTh BBIBOABI HA OCHOBE O3THX
o0CyXIaTh pe3YNbTaThl | PE3yJIbTATOB; -yMeTh CaMOCTOSITEITbHO
COBMECTHOU paboThr; - | wIaHupoBaTh W MPOBOJUTH  XUMHUYECKUUI
KOOPAWHHUPOBATh W BBINOJHATH | SKCIIEPUMEHT (MTOJydeHHE M HW3Y4YEeHHE CBOMCTB
paboTy B YCIOBHSX peajbHOTO, | HEOPraHUYECKHX W OPraHMYECKUX BEIIECTB,
BHUPTYaILHOTO W | KauyeCTBEHHBIE peaknuu YTIJIEBOJIOPOIOB
KOMOHMHHPOBaHHOTO PaNUYHBIX KJIACCOB M KHCIOPOJCOACPKAIINX
B3aMMOJICUCTBHSL; - OCYLIECTBIIATh | OPIraHUYECKUX BEILIECTB, peleHue
[IO3UTUBHOE CTPATErMYECcKOe | SKCIEPUMEHTAIBHBIX 33724 II0 Paclio3HABAHUIO
[IOBEJICHUE B pa3IM4HBIX | HEOPraHUYECKUX U OPraHWYECKUX BEIECTB) C
CUTYaIHsIX, TIPOSIBIISITH | COOJTIOIEHUEM TIPABIUT O€301IaCHOTO OOpaIeHus
TBOPYECTBO U BOOOpa)keHHe, | € BEILECTBAMU u 71a00paTOPHBIM
ObITh MHUIMATHBHBIM OBJazicHNe | 000pYIOBaHHUEM, hopmynHupoBaTh (5 15
YHUBEpPCAJIbHBIMU UCCIIE[IOBAHUs, IPENOCTABISATh B Pa3IMYHON
PEryJSATUBHBIMU JEHCTBUAMU: T) | Gopme Pe3yIbTaThI JKCIEPUMEHTA,
MpUHATHE ce0sl M IPYrux JIoAei: | aHaJIM3UpPOBaTh U OLIEHUBATH UX JOCTOBEPHOCTH;
- IpUHUMATh  MOTHBBI U
apryMeHTBl IpYyrux JoAell mnpu
aHanm3e pe3ynbTaToB
NeATENIbHOCTH; - IPU3HABATH CBOE
[IPaBO U MPaBO APYTUX JIOAEH Ha
OIINOKH; - pa3BUBaTh
CHOCOOHOCTh TIOHUMAaTh MHpP C
MIO3MLIUYU IPYTOro YeJIOBeKa,;
OK 07 | B obmactm  3KOJOTMYECKOrO | - CHOPMHUPOBATH MPENCTABICHUSA: O XUMUIECKOM
CogeiicTBOBaTh BOCIIUTAHUSA: - | COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI
COXpaHEHUIO cOpMUPOBAaHHOCTh MHUpa, POIM XUMHM B TIO3HAHWU SIBJICHUN
OKpYXaromen 9KOJIOTMYECKOI KyJbTYpHL, | IPUPOABI, B (OPMHPOBAHMM MBILUICHUS U
Ccpensl, [MOHWMAaHNE BIIMSHUS COLMAIBHO- | KyJbTYpbl JIMYHOCTH, €€ (PyHKIMOHAIBHOM
pecypcocOepeke | SKOHOMHUYECKHX IPOLIECCOB Ha | [PaMOTHOCTH, HEOOXOAMMOW Ui  pelleHHs
HUIO, MPUMEHATH | COCTOSIHHE MPUPOAHON U | IPaKTHYECKUX  3aJad U OKOJOTMYECKH
3HaHUS 00 | conManbHON cpenbl, OCO3HAHUE | OOOCHOBAHHOI'O  OTHOIIEGHMS K  CBOEMY
HU3MEHEHUH rJ100aJIbHOTO XapakTepa | 3J0pOBbI0 M TPUPONHOM cpeme; - yMeTb
KJIMMara, 9KOJIOTMYECKHX  mpobiem; - | coOmoaartb npaBuIIa 9KOJIOTMYECKU
MIPUHIUITBL IUTAaHUPOBAHUE U OCYLIECTBJICHUE | LENecO00pa3sHoro IMoBedeHHs B ObITy ¢
OepexIINBOro JNEUCTBUM B OKpYXKaroLled cpene | TPyLOBOH HESITEIbHOCTH B ILIEISIX COXPaHEHHS
MIPOU3BOCTBA, HAa  OCHOBE 3HAaHMSA  LeJed | CBOEro 370pPOBbS M OKpY)Karouled MpUPOIHON
3¢ PEeKTUBHO YCTOWYHBOTO pa3BUTHA | Cpelbl; yYUTHIBATh OMAaCHOCTh BO3ACHCTBHSA Ha
JeCTBOBAaTh B | YEIOBEUECTBA; AKTHBHOE | J)KUBBIE OpPTaHU3MBI ONpENEICHHBIX BEIIECTB,
Ype3BhIYAHBIX HENpHsITHE JCWCTBHM, | MOHUMAsi CMBICIL  TOKa3aTens  IpelerbHOH




CUTyalusax

MIPUHOCSIIUX Bpel OKpYy)Karomen
cpene; - yMEHHE IIPOrHO3UPOBaTh

HEOJIarONpUSATHBIC
9KOJOTNYECKUE MOCJIEACTBUS
NpeaNpPUHUMAEMBIX JICHCTBUI,
NpeaoTBpalaTh UX;

- pacipeHue OITbITA
JICSATEINBHOCTH 9KOJOTrIYEeCKOM
HaNpaBJIE€HHOCTH; OBJIQJICHHC
HaBbIKaMH yueOHO-

HCCIIEN0BATENBCKOM, ITPOEKTHON
M COLMAJIbHOM JESITEIbHOCTH;

JIOTTYCTHMOW KOHLEHTpAIUH;

- yMETh NPOTHO3UPOBATh, AHAJIMU3UPOBATH M
OLIEHWBATh  C  MO3UIMM  3KOIOrHYecKou
0e30MacHOCTH  TOCHENCTBHS ~ OBITOBOW M
MIPOM3BOJICTBEHHON JEITEIbHOCTH 4YEIOBEKa,
CBSI3aHHOU c nepepaboTKoi BEILIECTB;
HCIIOJIB30BATh MOJIy4YCHHBIC 3HaHHUA JJIsL
OPUHATHS TPAMOTHBIX pEUIEHUH TpodiieM B
CUTyaludax, CBA3aHHBIX C XI/IMI/IGI‘/'I; - YMCTb
OCO3HABaTh ONACHOCTh BO3JEHCTBHS Ha >KUBBHIE
OpraHu3Mbl OHNPCACICHHBIX BCIICCTB, IMOHHUMAA
CMBICJI TI0Ka3aTellsd IIPEAESIBbHON JIOIYyCTUMOU
KOHICHTpalluK, W TMOjACHATH Ha MNOpUMEpax
CIIOCOOBI YMCHBIICHUA W NPEAOTBPALICHUA HX
BPEIHOTO BO3JICMCTBHS Ha OPTaHM3M YeJIOBEKa.




2. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI

2.1. O0beM QUCHUILIHHBI M BBl y4eOHOH padoThl

Bua yueoHoii paGoTbl

O0beM B yacax

OYHAN
O0beM 00pa3oBaTeIbHONH NPOrpaMMbl Y4eOHOH JUCHUIIJIMHBI 144
B T.4. B (pOpMe MPAKTHYeCKO# MOATOTOBKH -
BT. 4.

TEOPETUYECKOE 00yIeHNE 60
MPAKTUYECKHUE 3aHATH 68
CamocrosiTesibHasi padoTa -

IIpomexyTouHas aTTecTalUs — IK3aMeH 16




2.2. TemaTnuyeckuii IJIAH U coAepKaHNe JHCIUTIMHBI

2.2.1 TemaTnyeckuii IJIAH U COAePKAHUE TUCHUILIMHBI 10 0YHOI GopMe 00yUeHU s :

O0bem, akaja. 4/ B TOM
Conep:xkanue y4eOHOro MaTepuana

HaumenoBanue yucJe B popme Konasl pe3yabTaToB
U GopMBI OpraHnu3anumn N
pa3iesioB U TeM NMPaKTHYeCKOH OCBOEHHUS
JeSITeJIbHOCTH 00y4aIoIIUXCs
MOATOTOBKH, aKaJ 4
1 2 3 5
Pa3jnen 1. OcHOBBI CTPOEHMS BellleCTBA 12
Tema 1.1 XHMMHUS — HAYKa 0 BellecTBax 8 OK 01

1. CoBpeMeHHas MOAEIH CTPOCHUS
aToma. DJIeKTPOHHAsT KOH(UTYpaIust
atoma. Kimaccugukanus
XMMHUYECKUX DJIEMEHTOB (s-, p-, d- 9
3J7eMeHTHI). BasleHTHBIE 3JIeKTPOHBI.
BanentHocTh. DnekTpoHHAs
NpUpOJa XUMHUYECKOM CBSI3U.
DNEKTPOOTPHUIIATEIEHOCTb.

2. KoBasenTHast CBA3b, €€
Pa3SHOBUJHOCTHU U MEXaHU3MBI
o0pazoBaHus (0OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIN ). MoHHAas
CBsI3b. Merajuinueckas CBSI3b.
Bonopomnast cBsI3b. 2
MexmMorneKkynsapHbie
B3auMoeHicTBHUSA. M30TOIEI,
OCHOBHOE M BO30YKICHHOE
COCTOSTHHE aTOMa, THOPHAM3aIUs
ATOMHBIX opOHTaeil.

3. IlpakTHyeckoe 3ansaTue 1:
Penienne nmpakTuieckux 3aJlaHuil Ha
COCTaBJICHUE DIIEKTPOHHO-
rpaduueckux GhopMys 371eMeHTOB 1—
4 nepronos. Pemenue 3ananuit Ha
HCIIONI30BaHNE XHMIYECKON
CUMBOJIMKY U HAa3BAHUH COEIMHEHUN
10 HOMEHKJIAType MEXAYHAPOITHOTO 2
COK03a TEOPETUUYECKON U MPUKIIATHON
XUMHH U TPUBUAIBHBIX Ha3BaHUHI
JUTSL COCTaBJICHHSI XUMHYECKUX
(hopMyn TBYXaTOMHBIX COETIHEHHI
(oxcunoB, cynb(hUI0B, TUAPUIOB U
T.IL.) ¥ IPYTHX HEOPTaHMIECKUX
COCIIMHEHN OTJENbHBIX KIACCOB.

4. lIpakTH4YecKoe 3aHATHE 2:
Pentenue 3agannii Ha
HCIOJIb30BaHUE XUMHUECKOH
CHUMBOJINKU M Ha3BaHUM COEIMHEHUI
10 HOMEHKJIATYpe MEXAYHAPOIAHOTO
COK03a TEOPETUUYECKON U MPUKIIATHOU 5
XMMUH U TPUBUAIIBHBIX HA3BaHUH
JUTS COCTaBICHMSI XUMHYECKUX
($hopMyI ABYXaTOMHBIX COEANHEHHUN
(oxcunoB, cyinb(pUIOB, THAPUIOB U
T.I.) U APYTHX HEOPTaHUUECKUX
COEIMHEHNHN OTIENBHBIX KIACCOB.

Tema 1.2 Ileprnoanyeckuii 3aK0H U Ta0JIMIA 4 OK 01, OK 02




JI.AA. MenneneeBra

5. IlpakTnyeckoe 3aHATHE 3:
ITepuonuyeckas cucrema
XAMUYECKUX 31eMeHToB [. 1.
Menpeneesa. OU3NYECKUNA CMBICIT
ITepuonuyeckoro 3akona /I.1.
MenneneeBa. 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB XMMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX MU
MMPOCTHIX U CJIIOKHBIX BEUICCTB B
COOTBETCTBUH C MOJ0KEHUEM
XUMHYECKOTO dJIeMEHTa B
ITepuonuueckoil cucreme.
MupoBo33peHUecKoe U HayqHOe
3Hauenue [lepronuueckoro 3akoHa
H.N. Menneneesa. [Ipornossr J1.1.
MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX dJIEMEHTOB. 2 17
Pemenue npakruko-
OPUCHTUPOBAHHBIX TCOPETUUCCKUX
3a1aHUM Ha XapaKTepU3aLUI0
XUMHNYECKUX DJIEMCHTOB
«Meranmuaeckue /
HEMETaJNINIECKHE CBOUCTBA,
3IEKTPOOTPUIIATENFHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKHX
3JIEMEHTOB B COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHHEM U
[IOJIOKEHUEM B IIEPUOANYECKOM
CHCTEME XMMUYECKUX DJIEMEHTOB
J.W. MenneneeBay.

6. IpakTHyeckoe 3ansTue 4:
MupoBo33peHuecKoe 1 HayqHOe
3HaveHue [leproamaeckoro 3akoHa
H.N. Menneneesa. [Iporunossr JI.1.
MenneneeBa. OTKPBITHE HOBBIX
XUMHYECKUX 3JIEMEHTOB. 2 17
Pemienue nmpakTuko-
OPUEHTHPOBAHHBIX TEOPETHIECKIX
3aJaHUM Ha XapaKTepU3aLII0
XUMHYECKUX 3JIEMCHTOB
«Metannnueckue /
HEeMeTaJNIMISCKHUE CBOMCTRA,
3IEKTPOOTPUIIATENFHOCTD U
CPOJICTBO K 3JIEKTPOHY XHMHUYECKIX
SJIEMEHTOB B COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOSHHEM U
MTOJIOKEHUEM B TTEPHOINYECKON
CHUCTEME XHMHYECKUX BJICMEHTOB
J.W. MenneneeBa.

Pazpgen 2. Xumnueckne peakunu

10

Tema 2.1

Tunel XMMHUYECKHX peakuuii

OK 01

7. Knmaccudukariis v THITBI
XUMHYECKUX PEAKINH ¢ y4acTHEM
HEOPTaHMYECKHX BEIIECTB.
KonnyecTBenHble OTHOLIEHUS B
xuMun. OCHOBHBIE KOJIMYECTBEHHbBIE




3aKOHBI B XUMHH U PACUYETHI 110
YPaBHEHUSIM XUMHUYECKUX PEAKITUH.
Mois Kak equHHLIA KOIHYECTBA
BeniecTBa. MomsipHasi Macca. 3aKOHBI
COXpaHEHUS MacChl M DPHEPTHUHU.
3akon ABoraapo. MossipHbIi 00beM
ra3oB. OTHOCUTEIbHAS INIOTHOCTh
ra3on. Peakiuu
KOMIUIEKCOOOPa30BaHUS C YIaCTUEM
HEOpraHMYECKUX BEIIeCTB (Ha
MpUMepe TUAPOKCOKOMILICKCOB
[IMHKA ¥ aTFOMIHHS).

8. IlpakTHyeckoe 3aHsATHE 5:
CocraBnenne ypaBHEHUH peakiuit
COE/IMHEHUS, PA3NIOKEHUS,
3aMellleHns, oOOMeHa. Y paBHEHHUs
peakuuii ropeHusi, HOHHOTO 0OMEHa,
OKHCJICHUS-BOCCTAHOBJIeHUs. Pacuer
KOJIMYECTBEHHBIX XapaKTEePHUCTUK
HCXOJHBIX BEIIECTB U MPOYKTOB
peakuu. Pacder KomM4uecTBEHHBIX
XapaKTEPUCTUK MPOIYKTa PEAKIIHU
COEJIMHEHUS, €CII OJIHO U3 BEIIECTB
JTAHO B N30BITKE W/WIIA CONEPIKHUT
MIPUMECH.

9. [IpakTHyeckoe 3aHATHE 6:
Pacuer MaccoBOM MM 00BEMHOM
JIOTTM BBIXOZA TIPOAYKTA PEaKITHN
COCTMHEHUS OT TECOPETUUCCKU
BO3MOKHOT0. Pacuer 00beMHBIX
OTHOIICHMI ra3oB. Pacuer Macchl
(00BeM, KOTMYIECTBO BEIIECTBA)
MIPOAYKTA PEaKINH, ECIN OAHO U3
BEIIECTB JaHO B BHJIE PacTBOpa C
onpeneaeHHOl MacCOBOM osei
pPacTBOPEHHOT'O BEIIECTRA.

10. IIpakTHYecKoe 3aHATHE 7:
YpaBHEHUS OKUCIECHUS-
BoccTaHOBJICHHUSI. CTENEeHb
okucnenns. OKHCITUTENb ’
BOCCTaHOBHTEIb.
OKHCITATENEHOBOCCTAHOBUTEIBHBIE
pPeaxuu B Mpupoe,
MIPOM3BOCTBEHHBIX MIPOIIECCaxX U
YKU3HEIEATEIIbHOCTH OPTaHN3MOB.
OKHCITHTENBHO-BOCCTAHOBUTEIBHBIH
noreHiuan cpensl. CocraBieHne u
ypaBHHUBaHUE
OKHCITUTEITFHOBOCCTAHOBUTEIHHBIX
peaxIuii METOIOM AIIEKTPOHHOT O
Oananca. TunuuHble
HEOpraHWYECKUE OKUCIUTEIN U
BOCCTAaHOBUTEINHU. DIEKTPOIU3
pacTBOPOB U PACIIIABOB COJIEH.

Tema 2.2

DJIEKTPOJIUTHYCCKAS
JUCCONMAIASA M HOHHBIH 00MeH

OK 01




11. Teopust 37EKTPOIUTHUECKON
Juccoluanyy. Peakiinm noHHOTO
obmena. CocraBieHne peakuuit
HOHHOT'O OOMEHA ITyTEeM COCTaBJICHUS
UX TIOJTHBIX M COKPAIICHHBIX HOHHBIX
ypaBHeHu#. ['uaponus comneil.
3HaueHue ruIpoin3a B
OMONMOrMUECKIX OOMEHHBIX
npomneccax. [I[puMeHeHne ruIpoausa
B IIPOMBIIIIICHHOCTH.

Paznen 3. CTpoenne 1 cBOiCTBAa HEOPraHUYECKUX

BellecTB

Tema 3.1

Kaaccnpukanus, HOMeHKIATYpa U
CTpPOeHHE HEOPraHUYeCKUX
BelIECTB

OK 01, OK 02

12. TIpeamer HeopraHMYECKOI
xumun. B3auMocBsi3b
HEOPTaHWYECKUX BEIIECTB.
Kiaccudukarys HeopraHUIeCKuX
BemiecTB. [IpocTbie U CIIOXKHBIE
BemiecTBa. OCHOBHBIE KJTACCHI
CIIOKHBIX BEIIECTB (OKCH/IBI,
TUAPOKCUIBI, KHCIIOTHI, COJIH).
HomenknaTypa u Ha3BaHue
HEOPTaHWYECKUX BEIIECTB UCXOIS U3
WX XUMHUYECKOH (POpMYITBI HITH
COCTaBIICHHE XUMHUYECKON (OPMYJTBI
HCXOJs U3 Ha3BaHUs BEUIECTBA IO
MEXTyHAPOIHOM WJIM TPUBUAIBHON
HOMEHKJIaType. MeXMOoNeKyspHble
B3aUMOJICHCTBHSIL.

13. Kpucramioruaparel. ArperatHbie
COCTOSIHHS BEIIIECTBA.
Kpucrammdaeckre n amopdHbIe
BemiecTBa. THITBI KPHCTATITHIECKAX
pemreTox (aToMHass, MOJIEKyJIsIpHas,
HOHHAs, METAJTHICCKas ).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB
BEIIeCTBA OT THUIA KPUCTAITHYECKON
pemrerku. [lpruanabl MHOrOOOpa3ws
BeecTB. COBpeMEHHbBIE
MIPEJICTABIIEHUS O CTPOCHUN
TBEP/IBIX, )KAJIKUX U Ta3000pa3HBIX
BeriecTB. JKuakne KpucTaibl.

14. IpakTH4eckoe 3aHsATHE §:
Pemenue 3aa4y Ha pacuer MaccoBOM
JI0TH (MacChl) XHMHYECKOTO
aeMeHTa (COeTMHEeHNS) B MOJIEKYJIe
(cmecn). Perenne mpakTHYECKUX
3a/IlaHui 1Mo KIaccu(UKaIny,
HOMEHKIIATypPEe U XUMHUYECKUM
(hopMynam HeoOpraHUIECKUX
BEIIECTB Pa3IMYHBIX KIaCCOB
(Ha3BIBATh U COCTABIATH (YOPMYITBI
XUMHYECKUX BEIIECTB, OMPE/ENIATh
MIPUHAUIEKHOCTH K KJIaccy).

15. IlpakTHyeckoe 3aHsTHE 9:




HcrouHnKN XUMUYECKON
uHpopmanun (HaydHas 1 yueOHO-
Hay4Has JIUTepaTypa, CPeACTBa
MaccoBoi nH(opManum, cerb
Wntepuer u apyrue). [Touck
WH(POPMAITUH IO HA3BAHHSIM,
uaeHTuHUKaTopam, CTPYKTYpPHBIM

dhopmynam.

Tema 3.2

Pdu3zukoxuMHYeCKHE CBOiCTBA
HEOPraHM4eCKMX BellecTB

OK 01, OK 02

16. Meramnbl. O0mue puzndeckue u
XUMHUYECKHE CBOMCTBA METAJIJIOB.
Crioco0b! nojy4eHus. 3HaueHUe
METaJIJIOB U HEMETAJLJIOB B IIPUPOJIE
U KHU3HEEATSILHOCTH YEI0BEKa U
opranusMoB. Koppo3us MeTauion:
BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUThI
METaJIJIOB OT Koppo3uu. Hemerasuib.
O6mme pu3naecKkne 1 XUMAIECKUE
CBOMCTBa HeMeTaJuIoB. TUNHYHbIE
cBoiictBa MetaiuioB IY— YII rpymi.
Kitaccudukaius 1 HOMEHKIaTypa
COEMHEHU HEMETAJIIOB.
KpyroBopoTs! OHOTreHHBIX
3JIEMEHTOB B ITPUPOJIE.

17. Xumuyeckue CBOMCTBa
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BeIiecTB (OKCHIIOB, THAPOKCHIOB,
KHCIIOT, COJICH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB IIPOCTHIX BEIIECTB,
BOJIOPOAHBIX COETUHEHNN, BBICIITIX
OKCHJIOB ¥ THAPOKCH/IOB.

18. IIpakTHyeckoe 3ansaTHe 10:
CocraBnenne ypaBHEHUI
XMUMHYECKUX PEaKIHi ¢ ydacTueM
IIPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHIOB
METaJIOB, HEMETAJUIOB U
aM(OTEpHBIX ITEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT, OCHOBAaHHUM
1 aM(OTEPHBIX THAPOKCHUIOB,
HEOPTraHUYECKUX COJEH,
XapaKTePU3YIOIINX UX CBOWCTBA.
Pemenune npaktuko-
OPHEHTHPOBAHHBIX TEOPETHYECKHX
3aJ]aHUM Ha CBOICTBA U MOIyYEHUE
HEOPraHMYEeCKHX BELIECTB.

Tema 3.3

IIpon3BoaCTBO HEOPraHUYECKUX
BelllecTB. 3HaUeHUe H NPUMEHeHHe
B OBITY U HA TPOU3BO/JCTBE

OK 01, OK 02

19. O6uwe npencraBiaeHus o
MPOMBIIIEHHBIX CIIOC00ax
MOTY4EHHs] XUMHYECKUX BEIIECTB
(Ha mpuMepe TPOHU3BOACTBA
aMMHaKa, CepHON KUCIOThI). UepHas
U [IBETHAsI METAJLUTYPIusl.




IIpakTUyeckoe MpUMEHEHHUE
SJIEKTPOJTH3a JISI TOMYICHUS
IETOYHBIX, METOYHO3EMETBHBIX
METaJIoB U amoMuHusA. CTEKIIO 1
CHJTUKATHAS TIPOMBIIIICHHOCTb.
[IpobGiema 0TX0M0B U TOOOYHBIX
MPOTYKTOB.

20. IIpakTHyeckoe 3ansitue 11:
Pemenue npakruko-
OPHECHTHPOBAaHHBIX 3aJaHUH O POJIH
HEOPraHMYECKOH XMMHHU B pa3BUTHU
MEINIUHBI, CO3JJAHUN HOBBIX
MaTepuasoB (B CTPOUTENBCTBE U JIp.
OTPACIISAX MPOMBIIIICHHOCTH ), HOBBIX
HCTOYHUKOB SHEPTUHU
(ampTepHATUBHBIC HCTOYHUKU
SHEPI'HH) B PEUICHUH MPodIeM
3KOJIOrMYECKOU, SHEPTreTUYECKON U
MUTIEBON 0€30MacHOCTH.

21. llpakTH4eckoe 3ansiTue 12:
CBoiicTBa HEOPTaHMYECKHUX BEIIECTB.

Pa3nen 4. CTpoenne 1 cBOiicTBa OPraHN4YecKuX

BellleCcTB

22

Tema 4.1

Kaaccupukanus, crpoeHune u
HOMEHKJIaTypa OPraHu4ecKux
BellleCTB

OK 01

22. IlpeaMer OpraHUYECKON XUMUU.
B3anMocBs3b HEOpraHUUECKUX U
OpPraHMYECKHUX BEIECTB.
XUMHUYECKOE CTPOEHUE KaK IOPAT0K
COEIMHEHNUS aTOMOB B MOJIEKYJIE
COI'JIACHO UX BaJCHTHOCTH.
OcHOBHBIE [TOJI0KEHUS TEOPHH
XMUMHYECKOI'0 CTPOEHHUS
OpraHUYecKuX coeuHeHui A.M.
Byrneposa. YriepoaHslii ckener
OpraHUYEeCKOU MOJIEKYJIBL.
MornekynsipHble U CTPYKTYPHBIE
(pa3BepHyTHIE, COKpAIICHHBIE)
XUMHYECKHE OPMYITHI.
3aBUCUMOCTb CBOMCTB BEIECTB OT
XMUMHYECKOr0 CTPOSHHSI MOJIEKYII.
W3omepus u u3oMepsl (CTPYKTypHa,
reomerpuieckas (IUc-TpaHc-
n3omepus). KpaTHOCTh XUMHUYIECKOM
cBsi3u. [loHATHE O PyHKIIMOHAIEHON
rpymne. [Tpuniune! knaccupukanyun
OpPraHNYECKUX COCTUHEHHUH.
MexayHapoaHas HOMEHKJIaTypa 1
MIPUHIUITBI HOMEHKJIATYPBbI
OpPraHMYECKHX COCTMHEHHH.

23. llpakTuyeckoe 3ansTue 13:
HomenxiaTypa opraHn4eckux
COEIMHEHUH OT/ENbHBIX KJIACCOB
(HachILIEHHBIE, HEHACHILIICHHBIE 1
apoOMaTHYECKHE YIIIEeBOJOPOAbI,
CIHPTHI, HEHOJIBI, aJIbJCTHIBL,




KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIp.)
CocraBinenvie NOIHBIX U
COKpAIIICHHBIX CTPYKTYPHBIX hopmy
OpPraHMYECKHUX BELIECTB OTACIbHBIX
KJIACCOB, UCIIONIB3YS UX Ha3BaHHS MO
CHUCTEMAaTHUYECKOH HOMEHKIIATYpe.
Pacuersl mpocTeiinieii popmyIbt
OpFaHH‘IeCKOﬁ MOJICKYJIbI, UCXOJA U3
3JIEMEHTHOr0 cocTaBa (B %).

Tema 4.2

CBoiicTBa OpraHu4ecKux
COeIUHEH U

10

OK 01, OK 02

24. ®U3UKO-XUMUYECKUE CBOMCTBA
OpraHUYeCKUX COCIUHEHUHN
OT/IENBbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(UKaIi 1 HOMEHKIIATYPHI
BHYTPH KJ1acca; TOMOJIOIMYECKUI
psa u o01ast popmMyiia; U3o0Mepus;
(bu3ryecKre CBOMCTBA; XUMHUUECKUE
CBOWCTBA; CIIOCOOBI MOJTYUEHHS):
MIpeIebHBIE YTIIEBOIOPO/IbI.
I'openue MeTaHa Kak OAUH U3
OCHOBHBIX HCTOYHHKOB TeILIa B
MPOMBIIIICHHOCTH U OBITY.
CBoiicTBa MPUPOTHBIX
YTJIEBOJIOPOJIOB, HAXOXKJICHHE B
MPHUPOJIC ¥ IPUMEHEHUE aJKAHOB;

25. HenpenenvHble 1 apOMaTHYECKHE
yraeBogoposl. [lommmepu3arus
JTHJIEHA KaK OCHOBHOE HAaIpaBJIEHHE
€ro UCrojb30BaHus. ['opeHne
aleTuiieHa Kak HCTOUYHUK
BBICOKOTEMITEPATYPHOT'O TIAMEHH
JUTS CBapKHU M PE3KU METaJIJIOB;

26. Kucnopoacoaepxarie
COEIMHEHUS (CITUPTHI U MTPOCTHIE
3¢upsl, peHOIBI, aTbACTHAB 1
KETOHBI, KAPOOHOBBIC KUCIIOTBI U X
pou3BOAHEIE). [IpakTHdeckoe
MPUMEHEHHUE STUIICHTITUKOJIS,
runepuna, exona. [Tpumenenue
(dopmanbaeruaa, aneranbaerua,
YKCYCHOM KUCIOTBL. MBLIa KaK COJIU
BBICIINX KapOOHOBBIX KHCIIOT.
Moromie CBOMCTBA MEIJIA;
a30TCoJIepIKaIINe COSTUHCHUS
(aMUHBI 1 aMHHOKHCJIOTHI, OCITKN ).

27. Knaccudukanus 1 0COOEHHOCTH
OpPTaHHYECKHUX PEAKIIUH.
Peakunonnslie neHTpEl. Panukaist.
[lepBoHaYaNbHBIC TOHATHS O THIIAX H
MeXaHH3MaX OPTaHUYeCKUX

peaxuil.

28. llpakTuyeckoe 3ansTue 14:
Pemrenne nenouek npespalieHuil Ha
TeHETHYECKYIO CBSI3b MEXITY
KJIaCCaMU OpraHUYeCKHX
COEIMHEHUH C COCTABJICHUEM




Ha3BaHUM OPraHUYECKHUX
COEAMHEHUN MO TPUBUAIBHOW WJIN
MEXKIYHApOIHOW CUCTEMATUYECKOU
HOMEHKNaType. Pelienne pacueTHbIxX
3a7]a4 10 YPaBHEHUSIM PEAKILIUM C
Y4acCTUEM OpPraHUYECKUX BEIIECTB.

Tema 4.3

Opraﬂnqecmle BelIeCTBA B
KHU3HECACATCIBHOCT M Y€J10BCKA.
Hp0H3BOI[CTBO U IIPUMECHEHUE
OpPraHuv4e€CKux BE€IECTB B
IMMPOMBIIIJICHHOCTH

OK 01, OK 02

29. bruoopraH1YecKre COCTUHEHHMS.
[Mpumenenue u duonornyeckas poib
yrieBo1oB. OKUCIIEHHE YTIEBOIOB —
HCTOYHUK SHEPTHH KHUBBIX
opranu3moB. O0iacT NpUMeHeHUs
aMuHOKuCNOT. [IpeBpamenus
0CJIKOB MUIIU B OpTaHU3ME.
Buonornueckue GpyHKIUN OCIKOB.
Buonoruueckune QyHKIIUU KUPOB.
Ponb oprannyeckoit Xumuu B
pelIeHruy npodIeM MUIEBOM
0e3011acHOCTH.

33. HykiiemHOBBIE KHCIIOTBI: COCTaB
u ctpoenne. CTpoeHne
HyKi1eoti10B. COCTaB HyKJICHHOBBIX
kuciot (JIHK, PHK). Pois
HYKJICHHOBBIX KHCJIOT B
KHU3HEICATEIbHOCTH OPTaHM3MOB.

31. IIpou3BOACTBO OPraHUYECKHUX
BEIIIECTB: MPOMU3BOACTBO METAHOJIA,
repepadotka HedTH. [TomuaTIIIeH
KaK KPYIMTHOTOHHAXHBIN TPOITYKT
XUMHYECKOTO IMPOU3BOICTBA.
IIpumenenue sTusICHA.
IIpon3BoaCTBO U MPUMEHEHHE
Kaydyka U pe3uHbl. CHHTEeTHYECKIe
Y UCKyCCTBEHHBIC BOJIOKHA, UX
CTpoeHue, cBoicTBa. [IpakTrueckoe
HCIIONB30BaHIE BOJIIOKOH.
CuHTeTHYECKHUE TIICHKU: U3O0JSIIHUS
IUTS TIPOBOJIOB, MEMOPAHBI JIS
OIIPECHEHUS BOJIBI, 3al[UTHHIE
IIJICHKH TSI aBTOMOOHIIEH,
IJIACTHIPH, XUPYPTUIECKHE TIOBS3KH.
Hogeble TexHomoruu nansHemero
COBEPIIIEHCTBOBAHMSI TTOTMMEPHBIX
MarepuanoB. Ponb oprannueckoit
XUMHH B PEIISHUH MTPOOIIeM
JHEpPreTUYecKoi 0e30MacHOCTH, B
Pa3BUTHN METUITUHBI, CO3/JaHUH
HOBBIX MaTE€pPHAIIOB, HOBBIX
HUCTOYHUKOB SHEPTUHU
(aybTEepHATUBHBIC ICTOUHUKA
SHEPrUn).

32. IlpakTyeckoe 3ansatue 15:
Pemenne npakTuko-




OpPUEHTHUPOBAHHBIX 3aJ]aHUH 110
COCTaBJICHUIO XUMHYECKUX PEaKIIUH,
OTPaXAIOIIUX XUMUYECKYIO
AKTHUBHOCTH OPTaHUYECKUX
COCIMHEHUH B Pa3IUYHBIX Cpeaax
(IpUPOAHBIX, OMOJIOTUYECKHUX,
TEXHOT€HHBIX ).

Paznen 5. Kunernyeckue u TepMOANHAMMYECKHE
3aKOHOMEPHOCTH NMPOTEKAHNS XMMHYECKUX peakuui

Tema 5.1

Kunernueckue 3aKOHOMEPHOCTH

MPOTCKAHUS XUMHUYICCKUX peammizi

OK 01, OK 02

33. Xumuueckre peaxiyH.
Kiaccudukarus XuMHUIeCKUX
peakuuii: mo Gpa3zoBoMy COCTaBy
(roMOreHHbIe U TeTepOreHHbIE), 10
HCIIOJIb30BaHUIO KaTan3aTopa
(kaTamuTHYECKUE U
Hekartanutuueckue). CKopocTh
peaxIum, ee 3aBUCUMOCTh OT
Pa3IUYHBIX (PaKTOPOB: MIPUPOIBI
pearupyronmx BeIecTs,
KOHIICHTPAIMK PEarupyrommux
BEIIECTB, TEMIIEPaTyphl (MPaBUIIO
Bant-T'odda), mromaam
PEaKIMOHHOM MTOBEPXHOCTH,
HaJn4us KaTanusaropa. Poib
KaTaJ3aTOPOB B IPUPOJIE U
MIPOMBINIUIEHHOM TTPOW3BOCTBE.
DHeprus aKTUBAIINH.
AXTHUBHPOBAaHHBIN KOMILIEKC.
Karanuzatops! u katanus. Ponb
KaTaJlM3aTOPOB B IPUPOJIE U
MIPOMBIIIUIEHHOM TTPOW3BOJICTBE

Tema 5.2

TepMoaMHAMUYECK He€
3aKOHOMEPHOCTH MPOTEKAHUS
XHMHUYECKHUX pPeaKuuii.
PaBHoBecue XUMHYECKHX peaKkiuii

OK 01, OK 02

34. Knnaccubukaiiys XuMAIECKUX
peaxmuii: mo TeroBoMy 3¢ hexTy
(aK30TEpMUUECKHE,
sugoTepmuaeckue), mo OK 02
obpatumMocTtu (0OpaTUMBbIC 1
HeoOpatuMmeie). TermoBsie 3¢ hexTh
XUMUYECKUX PEaAKLIHM.
Tepmoxumuueckue ypaBHEHUSI.
O6paTtuMoCTh peakuui.
XUMHUYECKOE PaBHOBECUE U €r0
CMeELICHHUE MO IeHCTBUEM
pa3IUYHbIX (aKTOPOB
(KOHIIEHTpaLUs peareHTOB WK
MIPOYKTOB PEAKINH, 1aBICHHE,
TeMIlepaTypa) AJsl CO3IaHus
ONTHUMAJIbHBIX YCIIOBUN MPOTEKaAHUS
XUMHYecKuX npoueccoB. [lonsrue
00 SHTATBIHMK U SHTPOIUH. DHEPTUsi
I'n606ca. 3akon 'ecca u caeacTBus
u3 Hero. Ponb cMemmenus




PaBHOBECHA B TCXHOJIOTMYCCKUX
nponeccax.

35. [IpakTuyeckoe 3ansiTue 16:
ITpunnun Jle Ilarense. BausHue
pa3nuyHbIX PaKTOPOB HA U3MEHEHUE
paBHOBECHS XUMHUYECKUX PEaKIIH.
3aKoH JECHCTBYIONINX MacC U
KOHCTaHTa XUMHUYECKOT0
paBHOBecusl. Pacuersl paBHOBECHBIX
KOHLIEHTpaLUi pearupyommx
BEUIECTB U IPOAYKTOB PEAKLIUH.
Pacuers! TeroBoro 3¢ dexra
peakuuu. Pemenue npakTuko-
OpPHEHTHPOBAHHBIX 3aJJaHUN Ha
npuMeHenue npunnuna Jle-Illarense
JUTS HaXOXKJIEHUS HaIpaBIeHUS
CMeEIlIeHHS] paBHOBECHSI XUMHYECKON
peaknuu 1 aHaIn3 PaKTopoB,
BIUSIOUINX Ha CMEIIEHUE
XUMHYECKOTO PAaBHOBECHSI.

Pa3nen 6. lucnepcHble CHCTEMBI

TeMma 6.1

JucnepcHble cucTeMbl H (P aKTOPHI
HX YCTOHYMBOCTH

OK 01, OK 02, OK 07

36. JlucrepcHbie CHCTEMBI.
Konmounneie cucremsl. UcTHHHEIE
pactBopbl. PacTBopeHue Kak
(hU3UKO-XUMHYIECKUH TTPOIIECC.
PactBopbl. CriocoOBI IPUTOTOBIICHHSI
pactBopoB. PacTBOpUMOCTb.
MaccoBas 105151 paCTBOPEHHOT O
Bemiecta. [IpenensHoO qoITycTUMBIE
KOHIIEHTPAIH U UX UCTIOJIH30BAHNE
B OLICHKE PKOJIOTMYECKOU
6e3onacHoctr. Kimaccudukarms
JICTIEPCHBIX CHCTEM I10 COCTaBY.
Crtpoenmne u (HhaKTOpbl YCTOHYNBOCTH
TIICTIEPCHBIX CHCTEM.
PacriosnaBanme HCTHHHBIX
PacTBOPOB, KOJUIOMIHBIX PACTBOPOB
1 TpyOOUCIIEPCHBIX CHCTEM.
Crpoenue Muuesibl. PaccenBanue
CBeTa IPH MPOXOXKIEHUU CBETOBOT'O
ITy4YKa 4epe3 ONTUYECKH
HEOTHOPOIHYIO cpeny (3¢ dekra
Tumnans).

37. llpakTuyeckoe 3ansitue 17:
Pemmenuve 3ama4 Ha TPUTOTOBJIEHHE
pacTtBopoB. Pemenune nmpakTuko-
OPUEHTHPOBAHHBIX PaCUETHBIX
3aJlaHul Ha JUCIIEPCHBIE CUCTEMEI,
WCIIONb3yeMbIe B OBITOBOW U
IIPOM3BOICTBEHHON JESITETLHOCTH
YeNIoBeKa, ¢ MO3UIIMHA SKOJIOTHYECKOM
0e30MacHOCTH TOCICACTBHI 1
IPaMOTHBIX PElICHHI TPOoOIeM,
CBSI3aHHBIX C XHMHEH.

Paznen 7. KauecTBeHHBIE peakiui 00HAPYKEHHUS




HCOPraHU4YECKUX M OPraHuvY€CKUX BCHIECCTB

Tema 7.1 OO0Hapy:keHHe HEOPTraHHYECKNX
KATHOHOB M AHHOHOB

OK 01, OK 02

38. [IpakTnueckoe 3ansatue 18:
KauecTBenHbIe XUMUYECKHE
peaknuu, XapakTepHbIC 1
O00HapYKEHUST HEOPTAaHUYESCKUX
BEIIECTB (KaTHOHOB U aHHMOHOB).
CocraBneHne ypaBHEHUH peakiuit
obHapyxeHust KaTHoHOB [-VI rpynm
1 QHHUOHOB, B T.4. B MOJIEKYJIIPHOU U
noHHOH (popmax. Peakiyn
00HapYXEHUST HEOPTAaHUYECKUX
BEIIIECTB B PeajibHBbIX 00BEKTaX
OKpY’Kalollen Cpeibl.

Tema 7.2 OOHapy:keHH e OPraHUYeCKNX
BelIECTB OTAETbHBIX KJIACCOB €
HCNOJIb30BAHHEM Ka4eCTBEHHbBIX
peakuuit

OK 01, OK 02

39. IIpakTuyeckoe 3ansaTue 19:
KaduecTBeHHBIE XUMHUUECKHE
peakuuu, XxapakTepHble It
O0HapyKEHUS OTAETBHBIX KIIaCCOB
OpraHUYeCKUX COCIMHEHUN:
(heHOII0B, ajIbACIUI0B, KpaxmaJa,
YKCYCHOW KHCJIOTBI, AMUHOKHCIIOT H
ap. Jlenatypariusi OSJIKOB IpU
HarpeBaHuM, IBETHBIC PEaKIIUU
6enkoB. CocraBieHne Ka4eCTBEHHBIX
peakiuii OOHapyKEHHS
OpraHUYeCKUX COCTUHEHUHN
OTIENBHBIX KIIACCOB.

IpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEP;KaHUE
(coaep:xaHue MPUKJIIATHOTO MOTYJIs)

Paznen 8. Xumus B ObITY M MPOM3BOACTBEHH O
HesiTeJIbHOCTH YesI0BeKa

Tema 8.1 Xumus B OBbITY U
MPOU3BOJCTBEHHOIi 1eSITeTbHOCTH
YeJI0BeKa

OK 01, OK 02, OK 04,
OK 07

40. Dkonoruueckast 6€30MacHOCTb
MOCIEACTBUIN OBITOBOH 1
MIPON3BOJCTBEHHOH JIESITETLHOCTH
YeII0BeKa, CBSA3aHHAS C
riepepaboTKON BEIIECTB; MTOUCK H
aHaJIN3 XUMUYIECKOH HH(pOpManH u3
Pa3INYHBIX HCTOYHUKOB (Hay4HAs U
y4eOHO-Hay4qHas JUTepaTypa,
CpeIcTBa MacCoBOH MH(OpMAILIUH,
cerb UnTepHer u npyrue). Keficer (c
ydeToM Oymyren
npodeccnoHaIbHOM e TENbHOCTH)
Ha aHaJIM3 UHHOPMAIHU O
MIPOU3BOJCTBEHHOM JIESITENbHOCTH
YeJIOBEKa, CBSI3aHHOU C
nepepaboTKON U MOTy4eHUEM
BEILIECTB, a TAKXKE C HKOJIOTUIECKON
OezonacHoCcThIO. 3ammTa Keiica:




[IpencraBneHue pe3yabTaToB
pelIeHus KeicoB (BBICTYIUICHUE C
pe3eHTalnei)

Pazpnen 9.1. Uccae
00beKTOB OHoCche

A0BAaHHEC U XHMHUYECKHI aHAJIn3
bl

30

Tema 9.1.1

OcHoOBBI 1200pPaTOPHOI NMPAKTHKH
B IPO()eCCUOHAIBHBI X
Jladoparopusx

OK 01

41. IIpakTnyeckoe 3ansatue 20:
BrImosaHeHne TUITOBBIX pacyeToB 110
TEeMaTHKE SKCIIEPUMEHTa (BBIXOJ
MPOJYKTa peaKkIMy, Macca HaBEeCKH,
00bEM pacTBOPUTENS).

42. IlpakTnyeckoe 3ansatue 21:
O0paboTKa JaHHBIX, aHATIU3 U
OLIEHKA WX TOCTOBEPHOCTH
(BBIYHCIICHHE CPETHEr0 3HAYCHUS
3KCIEPUMEHTAIbHBIX JaHHBIX,
MIOTPENTHOCTH).

43. IlpakTyeckoe 3ansitue 22;
IIpencrapienue pe3yabTaToB
9KCIIEPHMEHTA B Pa3MuHON Gopme
(Tabmutia, TpaduK, OTIET, TOKIA,
MIpe3eHTanus).

Tema 9.1.2

XUMHYeCKH i aHAJIN3 MPOO BOABI

OK 01, OK 02, OK 07

44, Knaccudukarmst mpod BOABI 0
BH]ly ¥ HA3HAYEHUIO, HICXO/S U3 €€
XUMHYECKOT0 COCTaBa.
OpraHoienTHIecKue CBOHCTBA
(3amax, mpo3pavHOCTh, IBETHOCTH,
MYTHOCTb) BOJIbI. KHCTIOTHOCTS 1
IENTOYHOCTE BOABL. pH cpensr n
METOJIBI ee onpeneneHus. JKecTkocTb
BOJIBI ¥ METOJIBI €€ OIpeeNeHusI.
CymHOCTh METOja THTPOBAHUSI.
Buer sxxecTkoCTH BOIBI (BpeMeHHAs
1 ocTossHHAA). JKeCTKOCTh BOJIBI KaK
MIPUYYHA BBHIMTAJCHUS OCATIKOB HITH
00pa30BaHMUs COIEOTIOKEHUH,
HMMEIOIINX MECTO B OBITY U Ha
npousBoactee. CocTaB conel,
BBI3BIBAIOIINX JKECTKOCTh BOJIBL.
XHUMHUYECKUE MTPOLIECCHI,
YCTpaHSIOIIHE KECTKOCTh BOBI.
YpaBHEHU XUMUYECKUX PEAKLIUM,
WJUTIOCTPHUPYFOIIUX TIPOIECCHI,
MIPOUCXOJIAIINE TPU YCTPAHSHUH
XKECTKOCTH. Y CTpaHEHHE BPEMEHHON
YKECTKOCTH OBITOBBIMHU U
XUMHYECKUMHU criocodamu. CriocoObl
yCTpaHEeHUs MOCTOSIHHOM JKeCTKOCTH.

45. IIpakTyeckoe 3ansitue 23:
CriocoObl BEIpa>keHHsI KOHLEHTPALUU
pPacTBOpOB: MaccoBast 10
PacTBOPEHHOIO BEIIECTBA, MOJISIPHAS
1 MOJISITIbHASL KOHLEHTpauuu. Turp
pactBopa.




46. IIpakTyeckoe 3ansitue 24:
Pemenne npaktuko-
OPHEHTHPOBAHHBIX TEOPETHYECKUX
3aJaHui Ha pacueT KOHIIEHTPaIHi
3arps3HAIOUINX BEIIECTB U UX
CpaBHEHHE C IPEJEIbHO
AOMMYCTUMBIMH KOHLICHTpAaIUsAMA

(IIK).

Tema 9.1.3

XMMHYECKHH KOHTPOJIb Ka4eCTBa
NPOAYKTOB NUTAHUS

OK 01, OK 02, OK 07

47. KauecTBEHHBIH XMMUYECKUN
COCTaB MPOAYKTOB ITUTaHHS.
Berecta, dhanscudunupyromipe
MPOAYKTHI MUTAHMS, M BEIIECTBA,
3arps3HSIONIME TIPOAYKTHI TUTAHHS.
Onpenenenne 3arps3HAIONIMX
XMMUYECKUX BEIECTB B MPOIYKTaX
MTUTAHUS, OTIPEICIIEHNE BENMECTB, HE
3asIBIICHHBIX B COCTaBE MTPOIYKTOB
MTUTAHHUA.

48. TIpakTHYeckoe 3ansiTHE 25:
OpI‘aHI/I‘IeCKI/Ie 1 HCOPraHNYCCKUEC
BEIIIECTBA, BXOASIIINE B COCTAB
MPOIYKTOB TTuTauus. OnpeneneHne
cocraBa OJII0]] Ha cofepKaHNue MaKpo
U MUKpO3JIEMEHTOB. M3yueHue
MIPEIOKEHHBIX MPEeroIaBaTeIeM
OJTI0/1 Ha TIpeIMET XMMHYECKOT0
COCTaBa, OmpeeNeHne T0JIeH OT
CYTOYHON HOPMBI MaKkpo U
MHUKPO3JIEMEHTOB B YKa3aHHOM
omofe.

49. IlpakTyeckoe 3ausitue 26:
Pemienue nmpakTuko-
OPHCHTHPOBAHHBIX 33724 110
KyJIUHApHON TEMAaTHKE Pa3ITHIHbIX
TUTIOB.

Tema 9.1.4

XuMHUYeCKUiIl aHAIU3 IPOO NMOYBbI

OK 01, OK 02, OK 07

50. Knmaccndukanus no4s mo BUgy u
Ha3HAYEHHIO, HCXOII U3
XHMHYECKOTO COCTaBa.
Wnentuduxanms mpoOb! TOYBHI TTO
€e XUMHUYECKOMY COCTaBy, OITUCAHUE
BO3MOXHOCTEN €€ MPUMEHEHHSI.
TpeOoBaHMUs K KAYECTBY MOYBBI
pasnu4HOro Ha3HaueHus. Onucanue
0COOEHHOCTEN MCIIOIb30BAHUS IIOYB
B 3aBHCHUMOCTH OT THIIOB, CIIOCOOBI
yAy4IlIeHUs Ka4ecTBa MOYB B
3aBHCHMOCTH OT Ha3HAYEHHUS.
OO0J1aCTH UCHOJIH30BAHHS
OpPTaHHYECKHUX yJ00pEeHUH B
3aBHCHMOCTH OT KQUeCTBEHHOI'0
cocraBa. OnrcaHue OpraHNIeCKUX
ynoOpeHuii 1 X TPUMEHEHHE B
3aBHCHMOCTH OT COCTaBa IOYBLI U €€
Pa3HOBUIHOCTH.




51. lIpakTHyeckoe 3aHsTHE 27:
O6nactu Ha3HaueHMs! (TPUMEHEHU)
TOYBBI, UCXOJIS U3 KAUECTBEHHOTO U
KOJINYECTBEHHOI' 0 COCTaBa. AHaIN3
HOpPMaTHUBHOW JOKyMeHTauuu. Posip
HEOPraHUYECKHX BEIIECTB B
Ka4yeCcTBE MUHEPAIIbHBIX YI0OpCHHIA,
yiyqmuTenei moussl. CocTan
MUHEPAJIBHBIX YA0OPEHUH U UX
MIpUMEHEHNE B 3aBUCUMOCTH OT
COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.
B3anmMocBsi3b cocTaBa ynoOpeHuit u
WX BIIUSTHUS HAa BEreTaTUBHbBIC
CBOICTBA U IUIOJOHOIIECHUE
pacTeHui.

52. lIpakTHyeckoe 3aHsTHE 28:
CocraB MUHEpaNbHBIX YIOOpEHHH 1
X IPUMEHCHUC B 3aBUCUMOCTH OT
COCTaBa MOYBHI M €€ PA3HOBUIHOCTH.
B3anMocBsi3b cocTaBa ynoOpeHuit u
UX BIWSHUA HAa BEICTaTHBHBIC
CBOICTBA U IJIOJOHOILLIEHUE
pacTeHui.

Tema 9.1.3

HccaenoBanne 00LEKTOB
ouochepsl

OK 01, OK 02, OK 04,
OK 07

53. Y4eOHOo-uCCIeTI0BaTeNbCKU I
MPOEKT B OOJIACTH HCCIICIOBAHMSI
00BekToB Omocheprr. OO630p TEM
yaeOHOHCCIIeIOBATEIIbCKIX

MPOEKTOB. AJITOPUTM  BBITIOJHEHHUS
npoekta. OmpeneneHue MPOOIEMBI
ucclenoBaHus. MeToAbl  TIOMCKa,
aHanam3a u o0paboTkm WHOpPMAITHH
0 TIPOCKTE B Pa3IMYHBIX HCTOYHHKAX.

54. IlpakTHyeckoe 3ansaTue 29:
O6ocHOBaHME aKTyaTbHOCTH
BBIOpaHHOM TeMBbI. BrIsBIICHNE
po0eMBl ncciaenoBanms. Beroop
00BEKTOB U METO/IOB UCCIICIOBAHUSI.
ITocranoBka uenei u 3ama4
HCCIICJIOBAHMSI.

55. IlpakTyeckoe 3anstue 30:
Onpenenenue Nnpoaykra
uccnenosanus. OnpeneneHue ITamnos
1 COCTaBJICHHUE IJIaHA MCCIEIOBAHMSL.

Pasnen 9.2 UcciaenoBanue 1 XUMHYECKHI aHAJIN3

00BLEKTOB TEXHOC

epsl

20

Tema 9.2.1

OcHoOBBI 1200PaTOPHOI IPAKTHKH
B MPo¢ecCHOHAIBHBIX
JlabopaTropusix

OK 01

56. IlpakTuyeckoe 3ansatue 31:
BeinonHenne THIOBBIX PacueToB 110
TEeMaTHKE SKCIIEPUMEHTA (BBIXOA
MPOIYKTa PeaKkLuH, Macca HaBECKH,
00beM pactBopuTens). O0paboTka
JaHHBIX, aHAJIU3 U OLIEHKA UX
JOCTOBEPHOCTH (BBIYHMCIICHUE




CPEIHEero 3Ha4eHus
9KCTIEPUMEHTAIbHBIX JaHHBIX,
MOrPEIIHOCTH).

57. llpakTuyeckoe 3ausatue 32:
[Ipencrasnenue B pa3nuuHoi Gpopme
pe3yabTaTOB HKCIEPUMEHTA
(Tabnuua, rpaduk, OTUET, JOKIAI,
MIpe3eHTalys)

Tema 9.2.2

XHUMHYECKHH aHAJIN3 TEXHHYECKU I
BOJBI

OK 01, OK 02, OK 07

58. CriocoOBI BhIpasKeHHS
KOHIIEHTpAIH PaCTBOPOB: MaccoBast
JI0JIs1 PACTBOPEHHOT'O BEILECTBA,
MOJISIpHAST U MOJISUTbHAS
KOHIIEHTpauuu. TUTp pacteopa.
Pemenue npakruko-
OPHEHTHPOBAHHBIX TEOPETHUECKUX
3a1aHMI Ha pacyeT KOHLEHTPALUM
3arps3HAOLINX BEIIECTB U UX
CpaBHEHHE C MPeeTbHO
JOMYCTUMBIMH KOHIIEHTPAIUSIMH

(TLIK).

Tema 9.2.3

XuMUYeCKHUil aHATIN3 BO3IyXa

OK 01, OK 02, OK 07

59. Xumuueckuii coctaB
aTMoc(epHOro BO3/IyXa, BO3AyXa
paboueit 30HBI. Bpeansie BemecTra 1
MIPUMECH B BO3JIyX€ KHITBIX
TIOMENICHHH, B BO3AyX€e pabodeii
30HBI. HopMaTHBHBIE TOKYMEHTEHI.
ITocnencTBrs Bo3a€NHCTBUSI BBICOKOM
KOHIIEHTPAIIH YTIEKHCIOro ra3a Ha
OpTaHM3M YeloBeKa. MeponpusTus
10 CHUKEHUIO YPOBHS
3arpsI3HEHHOCTH BO3/yXa
HCCIENYEMON KOMHATBL.

60. I'uruennueckast OLEHKa CTEIIEHU
3arpsi3HEHsSI BO3/IyXa MOMEIICHUS Ha
OCHOBE COTIOCTABIICHUSI KOHI[CHTPAIIUY
JIMOKCH]IA YTIepoJa ¢
COOTBETCTBYIOIIUM TMTHEHUYCCKAM
HOPMAaTHUBOM. PelieHue npakTuko-
OPHCHTHPOBAHHBIX TEOPETHYECKUX
3aJ]aHUM Ha pacyeT KOJIMYecTBa
BEIIIECTBA, KOHIICHTPAIINH BPEIHBIX
npuMeced B aTMoc(hepHOM BO3JyXe U
BO3J1yX€ MOMEIICHUH.

Tema 9.2.4

XuMH4YecKuil aHaau3 npood
MaTEepUAaJIOB
CTPOUTEILHOPECTABPAIHOHH O
JeITeJJLHOCTH M IU3aiiHa

OK 01, OK 02, OK 07

61. Knaccugukanus MmaTepuanios,
HCIIONb3YEMBIX B CTPOUTEIHHO-
pECTaBpaIMOHHOM JISITEIHHOCTH 110
COCTaBy, UX Ha3HAUCHHUE U
npuMeHeHne. XUMMUYEeCKU aHaiu3

MaTepuaioB CTPOUTCIIbHO-




pecTaBpalmOHHON JNeSITEIbHOCTH U
Ju3aiiHa. XUMHYECKHU COCTaB
MMUTMEHTOB, KPACUTENEH, BIKYIIUX
cMeceil, 0COOEHHOCTH UX CBOMCTB U
MIPUMCHEHUS B IPOQeCcCHOHATILHON
JesaTenbHOCTH. BemecTna,
I/ICHOIH)?)yCMI)Ie B KQUECTBC
IIMI'MCHTOB U CBﬂ3yIOHII/IX
marepuanos. Mcropuueckas
cnpaska. CoBpeMeHHbIe MaTepHabl.

62. IlpakTHyeckue 3ansaTus 33:
KadecTBeHHBIN U KOIMUYECTBEHHBII
COCTaB Mpo0 MaTepuaioB
CTPOUTENBHO-PECTABPAIMOHHON
NEATENbHOCTY U JU3akHa.
Knaccudukanms kpacok mo
YKPBIBUCTOCTH, TPO3PAYHOCTH B
3aBHUCHUMOCTHU OT HCIOIb3yEMbIX
MMUTMEHTOB M CBA3YIOIINX BEIIECTB.
Onpeznenenre cocTaBa Kpacok Ha
COJIepKaHUE MUKPO U
MakKpod3JieMeHTOB. PerieHue
MIPaKTUKO-OPHUEHTUPOBAHHBIX
3a1aHUM 110 XUMHYECKOMY aHAJIU3Y
pob MaTeprajoB
CTPOUTEIBHOPECTABPALMOHHON
JIEeSITENBHOCTU U JU3aliHa.

63. IlpakTHyeckune 3aHATUSA 34:
Pemienue npaktuko-
OPHEHTHPOBAHHBIX 3aJJAHUH TI0
XUMHYECKOMY aHalU3y Mpood
MaTepuasoB
CTPOUTENHHOPECTAaBPAIIMOHHOMN
JESITENbHOCTU U JU3aliHa.

Tema 9.2.5.

HccaenoBanmne 00LEeKTOB
TexHochepbl

OK 01, OK 02, OK 04,
OK 07

64. YueOHo-uccnenoBaTenbCKuit
MIPOEKT B 00JIACTH MCCIICIOBAHUS
00BeKTOB TexHOC(ephl. O030p TEM
y4e0HOMCCIIeIOBATENhCKIX
MIPOEKTOB. AJIITOPUTM BBITIOITHEHUS
npoekTa. OnpezneneHue npooIeMsl
uccienoBanus. MeTosl oHcKa,
aHanm3a u 00paboTKH MHGOpMAIHH

O ITPOCKTE B pa3JIMIHbIX HCTOYHUKAX.

IIpoMekyTOUHAS aTTeCTALNSL:

16

Bcero:

144




3. YCJI0OBUs PEAIM3ALIMN JUCIUITJIMHBI

3.1. Jlna peanu3alMyd OpOTpaMMbl JUCIHMIUIMHBI JIOJDKHBI OBITH MPETYCMOTPEHBI
CJIEAYIOIINE CIIELUAIbHBIE IOMELICHUS:

Kabuner, ocHamieHHslii B cOOTBETCTBUU ¢ 1. 6.1.2.1 0Opa3oBaTenbHON MPOrpaMMbl I10
cnenuanbHocT 36.02.01 Berepunapusi.

3.2. UupopmannoHHOe o0ecnieyeHne peajn3aluy NporpaMmMbl

Jnst peanu3anuy TporpaMMmbl  OHMOMHOTEYHBIH (QOHA 00pa30BaTEIBHON OpraHU3aUN
YKOMIUICKTOBAH TI€YaTHBIMH W/WJIHA 3JIEKTPOHHBIMH 00pa30BaTEIIEHBIMA U HH()OPMAITMOHHBIMA
pecypcamu, 1715t obecrieueHrs 00pa30BaTEIHLHOTO MpoIecca.

3.2.1. OcHOBHBIE IEYaTHBbIE U3TAHUS
[TeyatHbIX M3AaHUI HET

3.2.2. OcHOBHBIE JIEKTPOHHbIE H3IAHUSA

1. Ta6puensn, O. C. Xumus. 10 knacc (6a30Bbiit ypoBeHs) : yueOHuk / O. C. ['abpuensn. -
10-e u3x., crep. - Mocksa : UsnarenbcrBo "Ilpocemenne”, 2022. - 195 c. - ISBN 978-5-09-
101657-4. - Texct : smexkrponusid. - URL: https://znanium.ru/catalog/product/2090098 . —
Pexxum noctyma: o nmoamnucke.

2. Taopuensn, O. C. Xumus : 10-i kimacc (6a30BbIid ypoBeHb) : yueOnuk / O. C. 'abpuersH,
n. T. OCTpoyMOB C. A. CnankoB. — 5-e u31., crep. — Mocksa : [IpocBemenue, 2023. — 129
C. wr. - ISBN 978-5-09-107222-8. - Tekcr : onektpoHnsri. - URL:
https: llznanlum ru/catalog/product/2089902 . — Pexxum gocTyra: Mo HOIIMHCKeE.

3. Tabpuensn, O. C. Xumus. 11 kimacc (6a30Bbiii ypoBenb) : yueonuk / O. C. ['abpuensH. -
9-¢ u3n., crepeotunHoe - MockBa : U3marensctBo "[IpocBemenue", 2022. - 227 c. - ISBN 978-
5-09-101658-1. - Tekcr : anexrponnsiit. - URL: https://znanium.ru/catalog/product/2090100 . —
Pexxum noctymna: mo noamucke.

4. Ta6puensu, O. C. Xumus. 11-i kmacc (6a30BwIii ypoBens) : yueonuk / O. C. ['abpuensH,
H. T'. Octpoymos, C. A. CraakoB. — 5-¢ u3f., ctep. — Mocksa : [IpocBemenne, 2023. — 127,
[1] ¢ : wmm - ISBN 978-5-09-103623-7. - Tekctr : oanekrponHsldi. - URL:
https://znanium.com/catalog/product/2089904 . — Pexxum gocTyIa: Mo HOIIMKCKE.

3.2.3. JlonoJIHUTEeIbHbIe HCTOYHHKH

5. Xwumwus. 10 xnacc (6a30BbIi ypoBeHb) : yueOHuk / B. B. Epemun, H. E. Ky3smenko, B. H.
Tepenun, A. A. [Ipo3nos, B. B. JIyaun ; mox pen. B. B. Jlynuna. - 10-e u3z., crep. - Mocksa :
[Ipoceemenue, 2023. - 208 c. - ISBN 978-5-09-110489-9. - Tekcr : amekrponHbiit. - URL:
https://znanium.com/catalog/product/2126367 . — Pexuim gocTyra: 1mo mo/IimrucKe.

6. Xwumwus. 10-it kmace. Yriuyonénusiii yposens / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun, A. A. lpo3nos, B. B. Jlynun ; non pea. B. B. Jlynuna. — 10-e u3z., crep - Mockaa :
[Ipoceemenue, 2023. - 448 c. - ISBN 978-5-09-107226-6. - Tekcr : amektponnbii. - URL:
https://znanium.com/catalog/product/2089923 . — Pexwum gocTyma: 1Mo monmcKe.

7. Tabpuensn, O. C. Xumus. 10 xmacc. YriyOonénuslii ypoBeHb : yueOHuk / O. C.
I'abpuensn, U. I'. OctpoymoB, C. A. CmagkoB. - 2-e u3a. - MockBa : M3garenscTBo
"ITpocsemenue", 2022. - 402 c. - ISBN 978-5-09-101665-9. - Tekct : anexkrponHsii. - URL:
https://znanium.ru/catalog/product/2090563 . — Pexxum mocTyma: mo moIMucKe.

8. Xwumus. 11 knacc (6a30Bblii ypoBeHb) : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hposznos, B. B. Jlynun ; noxa. pea. B. B. Jlyauna. - 9-e u3z., crep. - Mocksa : M3agarenscTBo
"ITpocBemenue", 2022. - 226 c. - ISBN 978-5-09-101653-6. - Tekct : anexkrponnsii. - URL:
https://znanium.com/catalog/product/2090091 . — Pexxum nmoctyma: mo HomucKe.

9. Xwummsa. 11 kmacc. YrimyOnéuuelii ypoenb : yueObHuk / O. C. TI'abpumensn, U. T.
OctpoymoB, C. A. CrnamkoB, A. H. JIéBkmH. - 2-¢ m3n. - MockBa : W3matenbcTBo
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"ITpoceemenue", 2022. - 435 c. - ISBN 978-5-09-101666-6. - Tekct : snexkrponnsid. - URL:
https://znanium.ru/catalog/product/2090564 . — PesxuM gocCTyma: mo moJImucKe.

10. Xumus : sanukinonenus / pen. W. JI. Kaynsan. - Mocksa : CoBeTcKasi SHITMKIONEIHS,
2003. - 972 c. - ISBN: 5-85270-253-6. - TekcT: HEMOCPEICTBEHHBIH.

11. Xumus u xu3Hp XXI Bek. — Mocksa : HaykalIpecc, 1965. — . — Boixogur exxemecssuHo. —
ISSN 0130-5972. - Texcr : AIIEKTPOHHBIH. - URL:
https://dlib.eastview.com/browse/publication/156546/udb/12.

12. Cospemennbie npoeccuonanbhbie 6a3sl ganubix (MOC OMI'AY-Moodle).

13. CmpaBounas mpaBoas cuctema KoncynsranT [nroc http://www.consultant.ru/

14. DnekTpoHHO-OMONIHMOTEeYHAs cucTeMa u3aarenbeTsa «Jlanb» https://e.lanbook.com/

15. DnekTpoHHO-OMOIMOTEeYHAs cucTeMa «Znanium.comy http://znanium.com/

16. DnexkTpoHHO-OMOIMOTEYHAS cucreMa «KoncynbpTanT CTyJEHTa»
http://www.studentlibrary.ru

17. Vuusepcanbhas basza [anusix UBUC https://eivis.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

PesyabTaTsl 00yueHus

Kpurepun onenkn

MeToabl OLIEHKH

JAucuunannapHbie

- BJIAJIETh CHUCTEMOM XWMHYECKUX 3HAHUW, KOTOpasd
BKJIFOYAET: OCHOBOIOJNATaIoUIe MOHATUS (XUMUYECKUN
9JIEMEHT, aTOM, JJICKTPOHHAsi 000JI04YKa aToMma, s-, p-, d-
JNIEKTPOHHBIE OpOWTAIM aTOMOB, WOH, MOJIEKYyIa,
BAJIGHTHOCTb,  3JIEKTPOOTPUIIATENBHOCTh,  CTENEHb
OKHCJICHHSI, XUMUYECKasi CBSA3b, MOJIb, MOJISIPDHAS Macca,
MOJISIPHBIH 00BeM, YTIIEPOTHBINA CKEJIeT,
(yHKIMOHANBHAS ~ TpyINa,  pajadKajig,  HU30Mepus,
HM30MEPBHI, TOMOJIOTHIECKHI pan, TOMOJIOT'H,
yIJIEBOJOPOIBI,  KHCIOPOA- W a30TCOAEpXKaline
COCIMHEHHUs, OMOJIOTMYECKH  aKTHBHBIC  BEIECTBA
(yrneBoabl, KHpBI, O€NKH), MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC
COCMMHCHHUS,  KPUCTAUIMYECKas  pelieTKa,  THIIBI
XUMHUYIECKIX peakmii (okucnuTeNnbpHO-
BOCCTAHOBHUTENBHBIE, 3K30- M  JHIOTEPMHUYECKHE,
peakMyu HMOHHOTO OOMEHA), pPacTBOp, JJIEKTPOJIUTHI,
HEDJIEKTPOIHTHI,  3JEKTPOIUTHYECKAss AMCCOIMAINS,
OKHCITUTENb, BOCCTAHOBHUTENH, CKOPOCTH XUMHUYECKOI
peaKIy, XMMHYECKOEe PaBHOBECHE), TEOPHH WU 3aKOHBI
(Teoprss ~ XMUMHUYECKOTO  CTPOCGHHUS  OPTraHUYECKHUX
BemiecTB A.M. byTtiepoBa, TeopHs DICKTPOIHTHICCKON
JIACCOIUAIINH, MEPUOINYECKU A 3aKOH ..
Menneneesa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,  CHMBOJHMYECKHH  SI3BIK  XUMHH,
(hakTONMOTMYECKNE CBEICHHS O CBOWCTBAX, COCTaBe,
MTONTy4eHNH ¥ 0€30ITaCHOM HCIIONb30BAaHUN BaKHEHIIIHX
HEOPTaHWYECKNX M OPTaHMYECKHX BEIIeCTB B OBITY U
MPAKTUYECKOW JIeSTENPHOCTH dYeloBeKa; - yMETh
BBISIBIISITh  XapaKTepHBIE TPWU3HAKH M B3aMMOCBS3b
M3YYEHHBIX TOHSITHHA, TPUMEHATH COOTBETCTBYIOIIHE
MOHATHA TIPU ONHCAaHWU CTPOSHHS W  CBOWCTB
HEOPTAaHWYECKHX W OPTaHMYECKWX BEIIECTB H WX
MIPEeBpAIEHUH; BBIABIATh B3AHMOCBSI3b XHMHUYECKHX
3HAHUWA C TIOHATHUSMH W TPENCTABICHUSMHU JAPYTHX
€CTeCTBEHHOHAYYHBIX MIPEMETOB; - YMETh
WCIIONB30BaTh HAUMEHOBAHUS XUMHUECKIX COSIMHEHUH
MEXAYHAPOJHOTO COK03a TEOPETHYECKON M MPUKIIATHOU
XUMHUH W TPUBHAIIFHBIC Ha3BaHUS BAYKHEHIINX BEIIECTB
(aTuneH, aneruieH, rimiepuH, ¢eHon, (GopManbaerun,
YKCyCHasi KACJIOTa, TIUIMH, YIapHBIA ra3, YTrIeKHCIbIA
ra3, aMMHUak, TalleHas W3BeCTh, HEraiieHas W3BECTb,
MATBEBast COAa M JIPYTHX), COCTaBIATH (HOPMYITBI
HEOPTaHWYECKUX W OPTaHMYECKUX BEIIECTB, YpPaBHEHUS
XUMHYECKUX  PEAKIUH, OOBACHATH WX  CMBICK;
MOATBEPXKIATh XapaKTepHble XUMUYECKUE CBONCTBA
BELIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aMUCSIMU YPAaBHEHUM XUMUYECKUX PEAKLUI; - yMETb
yCTaHaBIIUBaTh MPUHAATIEKHOCTh H3yYEHHBIX
HEOPraHWYECKUX M  OpPraHMuYeCKUX  BEIIECTB K

Onenka  «OTJIM4YHO». 3a
riyookoe U MIOJIHOE
OBJIaJIeHUE coJiep )KaHueM
yuebHOro  Mmartepuaia, B
KOTOPOM oOyuarouuiics
OpHUEHTHpYETCH,

HOHATUHHBIM arraparoM,
AKIEHTOJIOT HYECKIM u
op¢osUIECKUM

MUHHUMYMaMH, 32 YMEHHUE
HaXOIUTh ¥ HCIOJH30BAThH
MH(pOpPMAIHIO.

Onenka «xopomo». Ecnu
00yJaronIuiicsl TIOJTHO OCBOMII
yueOHBI MaTepuall, BiaJeeT

MOHATUHHBIM anmnaparom,
AKI[EHTOJIOTHYECKUM u
op¢osMUIECKIM
MUHHUMYMaMH,
OPUEHTHPYETCSI B U3YYEHHOM
Marepuaie, rPaMOTHO

u3jaraetT OTBET, HO B €ro
dbopmMe HMMEIOTCS OTAEIbHBIE
HETOYHOCTH.

Ornenka
«Y/IOBJIETBOPUTETHLHOY.
Ecin oOyyJaronuics
OOHapy)KMBaeT 3HAHUSA U
ITOHUMaHHE [TOJIOKEHHOTO
yaeOHOT0 MaTepuaa,
MTOHATHIHOTO armapara,
AKI[EHTOJOTHYECKOTO u
ophosmHIecKoro

MHHUMYMOB, HO H3JIaraetT ux
HETIOJIHO,
HETOCIIEI0BATENBHO,
JIOIyCKAaeT ~HETOYHOCTH B
OTIpPENENICHUN TIOHSTHH, He
ymeeT JI0Ka3aTeIbHO
000CHOBATb CBOM CYXICHUS.

Onenka
«HEYI0BJICTBOPHUTEIBLHO».
Ecnu oOyuarommiics uMeeT

pa3pO3HEHHBIE,
OecCHUCTEMHBIC 3HAHMS, HE
yYMEET BBIJCIATh TJIABHOE W
BTOPOCTEINICHHOE, JIOMYCKAET

—  YCTHBIE u
MMCbMEHHBIC
OIPOCHI Ha
TEOPETUUYECKUX U
MPaKTUYECKUX
3aHATHUSAX;

—  MPaKTHYECKHUE
3aHATUS;

—  B3aHWMHBbINI
KOHTPOJIb npu
pabote B mapax u
MaJIbIMU TPYIIaMHu;
—  CaMOKOHTpOJIb
TEOPETUYECKUX
3aHATUN U POBEpPKA
CaMOCTOSITEIbHOU
BHEAYJIUTOPHOU
paboTHI;

—  HabmonmeHue,
WHTEpIpeTaus
pe3ynbTaToOB "
DKCIIEpTHAsI OIIEHKA
JIeATETbHOCTH
oOydJaronmuxcsi  Ha
MIPaKTUYECKUX u
TEOPETUUYECKUX
3aHATHUSAX;

- 1O 3aBEPUICHUIO
Kypca IpPOBOJIUTCS
JK3aMeH B paMKax
MIPOMEKYTOUHOMN
aTTecTaluuu
CTYJICHTOB
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ONpECACIICHHBIM KJIaCCaM M TIpylIiam COCI[I/IHGHPlﬁ,
XapaKTCpru30BaTh HUX COCTaB H Ba)KHEHIIINE CBOfICTBa;
onpeaciiaATh BUAbI XUMHNYCCKUX CBs3CH (KOBaHeHTHaH,

HOHHaA, METaJlJInyecKas, BOJOPOJIHAS), THIIBI
KPUCTAJNIMYECKUX pELIETOK BEILIECTB;
KJIACCU(UIIPOBATH XUMHUYECKHE peaxkuuu; -

copMUpOBaTh MpPEACTaBICHUS: O MaTepHaILHOM
€IMHCTBE MHpa, 3aKOHOMEPHOCTSAX M I03HABA€MOCTH
SBIICHUH TPUPOABI, O MeCTe M 3HAYCHUH XUMHU B
CHCTEME ECTECTBEHHBIX HAYK U €€ POJIM B 0OecTiedeHur
YCTOMUMBOTO pa3BUTHs YENOBEUECTBA: B PELICHUU
mpoOIeM JKOJIOTHYECKOW, IHEPreTHUECKOW M IMHUIIEBON
0€30MacHOCTH, B Pa3BUTHH MEAUIUHEI, CO3/ITAHIH HOBBIX
MaTepHajoB, HOBBIX  HCTOYHHKOB  OJHEPrHH, B
obeclieueHNH PalrOHAaJIBHOIO MPUPOIONOIb30BAHNUS, B
(hOpMUPOBAHUM MHUPOBO33PEHUS W OOIICH KYJIBTYpPhI
YernoBeKa, a TaKKe OKOJIOTMYECKH O0O0OCHOBAaHHOI'O
OTHOIIIEHHUS] K CBOEMY 3JIOPOBBIO M MPUPOAHOI cpene; -
BJIAJIETh CUCTEMOM XHWMHWYECKUX 3HAHUW, KOTOpad
BKJTIOYAET: OCHOBOIIOJIAT AIOTIIHE TIOHSITHS
(IOTIONMHUTENBHO K CHUCTEME MOHATHI 0a30BOTO YPOBHS)
- W30TONBI, OCHOBHOE W BO30YXXIEHHOE COCTOSHHE
aToma, ruOpuan3anus ATOMHBIX opbuTanei,
xumudaeckas cBa3b (" " u ", KpaTHBIE CBSI3M), MOJISIpHAS
KOHIICHTpAIMs, CTPYKTypHass ¢dopmyna, HU30Mepus
(cTpykTypHas, reoMeTpuaeckas (IHC-TpaHC-U30MEPHs),
TUTIBI XUMHYECKUX PEeaKIuid (roMO- W TeTepOreHHEIE,
oOpaTUMBIE M HEOOpaTHMEBIE), PAcCTBOPHI (MCTUHHBIC,
TICTIEPCHBIE CHCTEMBI), KPUCTAJUIOTUIPATHI, CTEIEeHb
JIMCCOITMAIINH, DJIEKTPOJU3, KPEKWHT, pH(POPMHUHT);
TEOpUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHpPOBO33pPEHUECKHE 3HAHHS, JIeXKallie B OCHOBE
MMOHMMAaHUS MPUYUHHOCTH W CHCTEMHOCTH XUMHUYECKHUX
SIBIICHUH, COBPEMEHHBIE MPENCTaBICHUS O CTPOCHUHU

BCIICCTBa Ha aTOMHOM, MOJIEKYJIAPHOM u
HaIMOJICKYJISIPHOM YPOBHAX, IpEACTaBJICHUA o
MCXaHHU3Max XUMHNYCCKUX peaKuHﬁ,
TEPMOINHAMUYCCKUX " KHMHCTUYCCKHUX

3aKOHOMEPHOCTSX WX TPOTCKAHHS, O XUMHYECKOM
PaBHOBECHH, JAUCIEPCHBIX CHCTEMaX, (PaKTOIOTHUCCKUE
CBEICHHS O CBOMCTBax, COCTaBe, TOJYUYCHHH |
0e3omacHOM WCTOJIb30BAHUU BaKHEHIIHX
HEOPTraHWYECKUX W OPTaHWYECKHX BEHICCTB B OBITY U
MPAKTUYSCKOW  JCATENHPHOCTH  YelOBEKa;  OOIIUX
HAYYHBIX MPHUHIMIIAX XUMHYECKOTO TPOU3BOJCTBA (HA
MpUMeEpe MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUakKa,
MeTaHoNa, repepaboTKku He()TH);, - yMETh IMPOBOIUTH
pacueTbl MO XMMHYECKUM (QOpMyJIaM H ypaBHEHHUSIM
XUMUYECKUX PEaKIUi C HMCMOJIb30BaHHEM (DU3UYECKHX
BEJIMYMH (Macchl, 00beMa Ta30B, KOJINYECTBA BEIIECTRA),
XapakTepU3YIOIINX  BEIIECTBA C  KOJUYECTBEHHOU
CTOPOHBI: pPAac4eThl IO HAXOKJICHUIO XUMHUYECKON
dopMynsl  BemiecTBa; pacuerbl  Macchl  (0O0bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIH OTHO
U3 UCXOIHBIX BELIECTB JAaHO B BHJIE pacTBopa ¢
OIIPENIENIEHHOM  MaccoBOW o€l  pacTBOPEHHOIO
BEIIECTBA WM JIaHO B H30BITKE (MMEET INPUMECH);

OmMOKH B  OINpENeICHUN

MMOHSATHUH, HCKaXKaeT 1504
CMBICH, OecnopsiouHo |
HEYBEPEHHO M3J1araeT
Marepual.
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pacdeTsl MaccoBOM WM OOBEMHOH JIONM BBIXOJA
MPOAYKTa PEAKIMU; PacyeThl TEIoBOro 3ddekra
peakiuii, OOBEMHBIX OTHOIICHWH Tra30oB; - YMETh
BBISIBJISITh  XapaKTEPHbIE NPU3HAKK W B3aUMOCBS3b
W3YyYECHHBIX TOHATUN, MPUMEHATh COOTBETCTBYIOLINE
ITOHATUSA HpI/I OIIUCaHUun CTpOGHI/IH n CBOI>'ICTB
HGOpFﬂHH‘I@CKI/IX nu OpFaHI/I‘-IGCKI/IX BCIIECTB MU HX
HpCBpaIHeHHfI; BBIABJIAATH B3aUMOCBS3b XHUMHUUYCCKHUX
3H3HI/II71 C TIIOHATHUAMU U HpCI[CTaBJICHI/IHMI/I IlpyrI/IX
MPEeIMETOB i  00JIee OCO3HAHHOIO TIOHUMaHHS |
06’LSICHGHI/I}I CYHIHOCTI/I MaTepMaanoro CANHCTBA MI/Ipa;
HCIIOJIb30BATh CHUCTEMHBIC XHMUYCCKHUEC 3HAHUA JIA
OOBSICHEHUSI W TMPOTHO3UPOBAHUS SIBICHUH, WMEIOIIHX
€CTECTBEHHOHAYUYHYIO MPUPOAY; - YMETh HCIOJIb30BATh
HANMMCHOBAHUA XUMHUYCCKUX COCI[I/IHCHPIIZ
MEXKIYHApOJIHOI'0 COK03a TEOPETUUECKON M MPUKIIATHOU
XUMUHN 158 TpI/IBI/IaHI)HLIe Ha3BaHUS BCIICCTB,
OTHOCAIIMUXCSA K H3yquHBIM KJj1accaM OpFaHquCKHX nu

HEOpPraHWYECKUX COEIMHEHU; HUCTOJIb30BaTh
XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJIeHUS (opMyl
HEOpPraHWYECKUX BEILIECTB, MOJIEKYIISIPHBIX u

CTPYKTYPHBIX (pa3BepHYTHIX, COKpAI[EHHBIX u
CKEJICTHBIX ) dbopmyi OpPraHu4YEeCKUX BELLIECTB;
COCTAaBJIATH YpaBHCHUA XUMHNYECKUX peaKHI/Iﬁ u
packpbiBaTh 1708 CYLIHOCTb:
OKHCITUTENTFHOBOCCTAHOBUTEIIbHBIX peaxIuii
MIOCPEICTBOM COCTAaBJICHHS JIEKTPOHHOTO OaslaHca 3THX
peaknmii;  peakuii ~ HMOHHOIO  OOMEHa  ITyTeM
COCTaBJICHHA WX TMOJMHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peakiui TUJIPOJIN3a, peakuui
KOMITIIEKCO0Opa3oBaHMs (ma puMepe
TUIPOKCOKOMITIIEKCOB UHKA u ATIOMHUHHS);
MONTBEP)KAATh XapaKTepPHbIE XUMHYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOIIMMH  JKCIIEPUMEHTaMH U
3aIUCSIMU YPAaBHEHHM XUMHYECKUX PEAKLIUI; - yMETh
KJIACCHU(UIIMPOBATh HEOPTaHUYECKHE M OpraHUYecKue
BEIIeCTBA W XHMHYECKHE PEaKINH, CaMOCTOATEIHHO
BBIOMpATh OCHOBAHHA W KPUTEPUH IS Kiaccu(puKammm
M3y4aeMBbIX XHMHUYECKHX OOBEKTOB; XapaKTepH30BaTh
COCTaB u BaKHEHIIIHE CBOMCTBA BEIIECTB,
MIPUHAUIEKAIINX K OMPEIEICHHBIM KJIaccaM M TpyIIaM
coeMHEeHNH (TIPOCThIE BEIIECTBA, OKCUIBI, THIPOKCHIBL,
COJNM; YTJIEBONOPONBI, TIPOCThIE A(MUPBL, CIHPTHI,
(heHONBI, ambAETHIIBI, KETOHBI, KapOOHOBBIE KHCIOTHI,
CIOXKHBIE  DGUPBI,  KHUPBL,  YIIIEBONbI,  aAMHUHBI,
AMUHOKHUCIIOTHI, OITKN); TPUMEHSITh 3HAHUS O COCTaBe U
CBOWCTBAaX BEIIECTB /ISl SKCIIEPUMEHTAIBHON MTPOBEPKU
TUTOTE3 OTHOCHUTENHHO 3aKOHOMEPHOCTEH IMpOTEeKaHUs
XUMHUYECKUX peaxmuit " MIPOTHO3UPOBAHUS
BO3MOXKHOCTEH  MX  OCYIIECTBIGHUS, -  YMETh
MONTBEPKIATh HAa KOHKPETHBIX IIPUMEpax XapakTep
3aBUCHMOCTH pEeaKIMOHHON crocoOHOCTH
OpPTaHMYECKMX COEIMHEHMH OT KpaTHOCTH W THIA
koBasieHTHOH cBsi3u (" " m ""), B3aMMHOrO BIHSHHSA
aTOMOB W TpyII aTOMOB B MOJEKyJax; a TaKkKe OT
0COOCHHOCTEH peanu3aluyd Pa3IUYHbIX MEXaHH3MOB
MIPOTEKaHUs] peaKkUMid; - YMETh XapaKTepHU30BaTh
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9NIEKTPOHHOE CTPOCHHWE aToOMOB (B OCHOBHOM U
BO30YX/JICHHOM COCTOSIHUM) W HWOHOB XHMHUYECKHUX
anemeHToB 1 - 4 mepuonoB Ilepmommueckoil cucTeMbl
H.U. MengeneeBa M HX BaJCHTHBIC BO3MOXHOCTH,
ucnone3yst moHstua  "s", "p", "d-snmekrpoHHBIE"
opOuTanmM, DSHEpPreTMYeckue  YpPOBHH;  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHUYECKHX
JJIEMEHTOB M 00pa3yeMblX HMMH COCAWHEHHH IO
MepUOaM U TPYIIIaM;

YMETh IUIAaHUPOBATh M  BBIIOJHATH XUMUYECKUN
SKCTIEPUMEHT (TIpeBpalICHUs] OPTaHUYECKHX BELIECTB
MpH HAarpeBaHHH, MOJMYYCHUE STHIICHA M W3yYCHHE €ro
CBOWCTB, KA4YECTBEHHBIC pEAKIMH HA aJIbJCTHJIbI,
KpaxMaJl, yKCyCHYIO KHCJIOTY; JAeHATypalus OelKoB pH
HArpeBaHWM, IIBETHBIE pEAKIUH OEIKOB; TMPOBOJUTH
peaknuu MOHHOTO OOMEHa, ONpENeNsiTh CPeay BOTHBIX
pacTBOpoB, KadyecTBEHHBIE peakIuu Ha cyibdar-,
KapOOHAT- W XJIOPUJAHWOHBI, Ha KATHOH aMMOHUS;
pemarb 9KCIEpUMEHTAIbHBIE 33Ja4dl [0  TeMam
"Merautel" u  "Hemeramnel'') B COOTBETCTBUU C
MpaBUJIAMU TEXHUKU 0E30ITaCHOCTH NP OOpaIieHHH C
BEIIeCTBAMH ¥ JIAOOPAaTOPHBIM  OOOPYIOBAaHUEM;
MIPECTABIIATh PE3yIbTAThI XMMHUYECKOT'O IKCIIEPUMEHTA
B (¢opMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii ¥ (HOpMyJIUPOBaTh BBIBOIBI HAa OCHOBE ITHX
pe3yabTaTOB; - YMETh AaHAIM3UPOBATh XHMHUYECKYIO
nH(OpMaIMIO, TMOMYyYaeMyl0 M3 Pa3HBIX HCTOYHHUKOB
(cpenctB maccoBoit uH(popMaluu, ceTh VHTepHET H
IpyTue); - BIaJeTh OCHOBHBIMH METOJaMH HAyYHOTO
MO3HAHWS  BEIMIECTB W XUMHYECKUX  SIBJICHUH
(mabmomenue, M3MepeHue, JKCTICPUMEHT,
MOJIEIMPOBAHKE); - YMETh IMPOBOAWTH pacdeTsl IIo
XUMHYECKUM (GopMyJaM H YPaBHEHUSM XHUMHUYECKHX
peakmuii ¢ WCHOJh30BaHWEM (DM3WUECKUX BEIUYNH,
XapaKTepU3yIOIINX  BEIeCTBA C  KOJMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMallbHBIE YCIOBHS) Ta30B,
KOJIMYeCTBa  BEMIECTBA; HCIOIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAaHWSA [UISl TPHHATHS pElIeHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHHEM;

- YMETh CaMOCTOSITEIbHO IIJIAaHWPOBATh W TPOBOIUTH
XUMHUYECKUI DKCIEpUMEHT (TONy9eHHe W W3Yy4YeHUe
CBOWCTB HEOPTaHMYECKMX W OpPTraHUYECKUX BEIIECTB,
KaueCTBEHHbIE PEaKIHH YTIIEBOJOPOAOB Pa3IHIHBIX
KIIACCOB W KHUCIIOPOJCOJIEPXKAIINX  OPTaHUIECKHUX
BEIIECTB, pEIIeHHe OJKCIEPUMEHTAIBHBIX 3a7ad TI0
PACIO3HABaHWIO HEOPTaHWYECKUX W OPraHWYEeCKHUX
BEIIECTB) C COONIOJIGHWEM TMpaBWiI  0E30IacHOro
oOpamieHusi C  BeleCTBAaMH W JaOOpaTOPHBIM
obopynoBanueM, (HOPMYITHPOBATh LENH WCCIICAOBAHUS,
MPEeOCTaBIATh B  paznuuHOd (opMe pe3ynbTaThl
JKCIIEpUMEHTa, aHAJIM3UPOBATh W  OICHUBATh MX
JOCTOBEPHOCTD; - YMETh OCYIIECTBJIATH
LIeJICHATPABIICHHBIN TOMCK XUMHUYECKOW WH(OPMAIH B
Pa3IMYHBIX WCTOYHHMKAX (Hay4yHass W ydeOHOHaydHas
IuTepaTypa, CpeACTBa MAacCOBOW WH(OpMAIUH, CETh
WuTepHer u japyrue), KPUTHYECKH aHAIM3HPOBATH
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XUMUAYECKyl0 HH(OpMaluio, ImepepadarteiBaTh €€ U
UCTONB30BaTh B  COOTBETCTBUM C  IOCTaBJICHHOU
yueOHOW 3ajmaveii; - BIaAeTb CHCTEMOH 3HaHUH O
METO/aX Hay4yHOro I[IO3HAHUS SBJICHUH TPUPOIBL,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax M YMEHHSIMU
NPpUMCHATL O3THU 3HAHUA TIIPU OKCHCPHUMCEHTAJIHBHOM
HCCICAOBAaHUN BCUICCTB U JIA O6’BHCHCHI/I$I XUMHNUYECKNX
SIBICHUW, MMEIOLUMX MECTO B MNPUPOAE NPaKTUYECKOU
JeATeIbHOCTH YelIOBEKa U B ITOBCEIHEBHOM JKNU3HHU;
YMETDb IJIaHUPOBATH u BBIIIOJIHATH XUMHWYECKUI
9KCIEPUMEHT (IIPEBpAICHUS OPraHUYECKHX BEIECTB
MpH HAarpeBaHHH, MOJMYYCHUE STHIICHA M W3yYCHHE €ro
CBOMCTB, KAUE€CTBEHHBIE PEAKUMU Ha  aJbJETUIBI,
KpaxMaJl, yKCyCHYIO KHCJIOTY; JAeHATypalus OelKoB pH
Harp€BaHuM, NIBCTHBIC PCaAKIUH 6eJ'IKOB; MIpOBOANTH
peakIuu MOHHOTO OOMEHa, OMpENeNsiTh CPeay BOJHBIX
pacTBOpoB, KadyecTBEHHBIE peakIuu Ha cyibdar-,
Kap60HaT' u XJIOpUJAHUOHBI, Ha KaTUOH aMMOHUS;
peuaTtb OKCIICPUMCEHTAJIbHBIC 3aJa9n 10 TEMaM
"Merautel" u  "Hemeramnel'') B COOTBETCTBUU C
MpaBUIaMH TEXHUKU 0E30IaCHOCTH IPH OOpaIleHUH C
BEIIeCTBAMH ¥ JIAOOPAaTOPHBIM  OOOPYIOBAaHUEM;
NpEACTaBIATE PE3YJIbTAThl XUMHUYCCKOI'O SKCIICPUMEHTA
B ¢opMe 3amuCH YpaBHEHWH COOTBETCTBYIOIINX
peakiuii ¥ (HOpMyJIUPOBaTh BBIBOIBI HAa OCHOBE ITHX
pe3yABTATOB; -yMETh CaMOCTOSTEIHHO IUTAHWPOBATh U
MIPOBOINTh XMMHYECKHH OKCIEPUMEHT (TOlydeHHe U
M3y4YeHHE CBOMCTB HEOPTaHHMYECKUX W OPTaHWYECKHUX
BEIIECTB, KAa4YeCTBEHHBIE pEAKIUU  YIJIEBOJOPOJIOB
pPa3IMYHBIX ~ KJIAaCCOB M KHCJIOPOACOAEPKAIIIX
OpPTaHWYECKHUX BEIIECTB, PEUICHHE YKCIEPUMEHTAITBEHBIX
3ajmad MO  PAcCMO3HABAHMIO  HEOPraHWYEeCKUX U
OpPraHWYECKHX BEIIECTB) C COONIIONEHWEM TIIPaBIII
Oc3omacHOro  OOpameHHUsT ¢ BEmIeCTBAaMH |
71abopaToOpHBIM 000pYAOBaHUEM, (DOPMYITUPOBATH IENH
WCCIIEJIOBAHMS, MPENOCTaBIATh B pa3nudHON (opme
pe3yapTaThl  OKCIEPUMEHTa,  aHAIM3UpPOBATh U
OLIEHWBATh X JOCTOBEPHOCTE;

- chopMupoBaTh TPEACTABICHHS: O XUMHUYECKOU
COCTaBIISIFOIICH ECTECTBEHHOHAYYHOU KapTUHBI MHpA,
pOMM XWMHHM B TIO3HAHWW SIBICHUH TPUPOIBI, B
(hopMUPOBAaHUM MBIIUIEHUS W KYJIbTYPHl JIMYHOCTH, €€
(hyHKIIMOHATBPHOH TPaMOTHOCTH, HEOOXOMUMOW IS
pelIeHusT TPaKTUYeCKHX 3aJad W IKOJOTHYECKH
00OCHOBaHHOTO OTHOIIEHHWS K CBOEMY 3JI0POBBIO M
MPUPOHOW CpeAe; - YMETb COoONoaTh IpaBWIa
AKOIIOTUYECKH 11e7IeCO00Pa3HOro MOBEAECHUS B OBITY U
TPYAOBOM NEATENFHOCTH B IIENSIX COXPAaHEHUS CBOETO
3I0POBbSl W OKpYXKAloOIIed TPUPOJHONH  Cpenpbl;
YYUTHIBATh OMACHOCTh  BO3JICHCTBHS HA  JKUBBIC
OpPTaHHU3MBI ONPEAETCHHBIX BENIECTB, MOHUMAs CMBICI
MOKa3aTeNs MpeAebHON JJOMyCTUMON KOHIISHTPAIIHH;

- YMETh IPOrHO3UPOBATH, AaHAJM3UPOBATh U OLEHUBATH C
MO3ULUN HKOJIOTMYECKOH O€30MacHOCTH IMOCIESACTBHS
OBITOBOI M POM3BOACTBEHHON JEATEIBHOCTH YellOBeKa,
CBSI3aHHOH C TepepaOOTKON BELIECTB; HCIONb30BaTh
MOJy4YEeHHbIE 3HAHUS Ui OPUHATHA TPAMOTHBIX
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pemeHHﬁ HpO6J'ICM B CUTyallUsX, CBA3aHHBIX C XI/IMHeﬁ;
- YMCTb OCO3HaBaTh OINACHOCTDH BO3I[CI>1CTBPISI Ha KHUBbIC
OpraHu3Mbl OIPEACICHHLIX BCHICCTB, IMOHUMAsA CMBICII
mokKasateiid HpeI[CJ'H)HOI‘/'I HOHYCTHMOﬁ KOHIOCHTpAaluu, 1
MOACHATH Ha MpUMEpax CITOCOOKI YMCHBIICHUSA U

OPENOTBPAIEHUsT WX  BPEAHOTO  BO3JEHCTBHSA  Ha

OpraHus3M 4€I0BCKa.

OGume: OneHKka  «OTJIMYHO».  3a | - TECTHPOBAHME;

B wactu TpYI0BOrO BOCTHTAaHHs: - roToBHOCTS K | [1YOOKOE = TIOJIHOE | = PCIICHHC 3a/a1,
Tpydy,  OCO3HAaHHME IIEHHOCTM  MacTepcrga, | OBMTAACHHC — CONCPXKAHMEM | - OTpoc 1o
TpyfomioGWe; -  TrOTOBHOCTH K  axruBHoii | YICOHOTO  MaTephaia, B | HHIMBHAYaIbHBIM
JNIeATENBHOCTH TEXHOJOTMYecKoil M comuanbHoi | KOTOPOM obywaromuiics | sajaHHsM;
HATPABICHHOCTH, CIOCOOHOCTh ~ MHHLMHpOBath, | OPACHTUPYCTCA, i TPaKTIICCKHC
IUTAHHPOBATH H CAMOCTOSITENBHO BBINOIHSATE TaKkyro | IOHATHIHBIM  ammapatoM, | pabotsl  (oLeHKa
NESTENbHOCT, - HHTEpec K pasimuHbiM chepam | AKICHTOTOTHHCCKAM 1| pesylIpTaToB
NMpodeccHORANBHON  fesTenbHOCTH,  Obnajenne | OPPOIMIECKUM BBITIOTHCHIA
VHUBEPCAGHBIMHA ~ YICOHBIMM ITIO3HABATENbHbIMU | M AHAMYMaMH, = 3 yMCHHUC | HMPAKTHICCKIX
JNEHUCTBUSIMU: a) 0a30BbIC JIOTHYECKUE ICHCTBUS: - HaXOJWMTb M HCHONB30BATH | PAdOT)
CaMOCTOSATEIHEHO GopMyHIpoBaTh u | HHGOpMaLHIO. ~IPOMEKYTOHA
AKTYATH3MPOBATE TpOGJeMy, paccMarpuparh ee | OLCHKE  «Xopowo». Ecim | aTTecTalys:
BCECTOpOHHE, - YCTAHABIMBATH CymecTmenmpri | ©OYIAIOUMACA TONHO OCBOMT | SK3aMeH

NpH3HAK MM OCHOBaHHS  ansi  cpapmenus, | YACOHPII MaTepuar, Biajeer

Kinaccuukanuu U 0000IIECHUS; - OMPECIATh 1EH
NESITEIILHOCTH, 33J1aBaTh apaMeTPhl U KPUTCPUH HX
JOCTHKCHHS, BBISBJISITE  3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B PACCMATPUBACMBIX SBJICHHSIX;
BHOCUTh KOPPEKTHUBBI B JCATECIBLHOCTH, OICHUBATH
COOTBETCTBHE pE3YJbTATOB IEJISAM, OICHUBATH
PHUCKH TIOCIICACTBHIA JICATCIILHOCTH,

- pa3BUBATh KPEaTHMBHOE MBIIIJICHHE MPH PEIICHUH
KU3HEHHBIX npooiemM 0) 0a3oBbIC
HCCACAOBATCIbCKUE  JIEHCTBHSL: - BIIAJICTh
HaBBIKAMU y4eOHO-HCCIIeI0BATEIIbCKON u
MIPOCKTHOM JIEeATEIbHOCTH, HABBIKAMH Pa3pelIcHUs
mpo0ieM; - BBIABIATh HPUYUHHO-CIICICTBEHHBIC
CBSI3M W AaKTyaJM3UpOBaTh 3a/iady, BBIJIBHraTh
THIIOTE3y €€ PEIICHHs, HAaXOIUTh apryMEHTHI JUIS
JI0Ka3aTelbCTBA CBOUX YTBEP)KICHUH, 3a/laBaTh
MapaMeTpbl ¥ KPUTECPHH PEIICHHMS; - aHAJTU3UPOBATh
MOJIyYCHHBIC B XOJI€ PEUICHHUS 33Jaud Pe3yJbTaThl,
KPUTHYECKH  OICHUBAaTh HMX  JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX; -
yMETh TEPEHOCHTh 3HAHUS B TIO3HABATENBHYIO U
MPAKTUYECKYI0 O0O0JIacTH IKU3HENCSITENbHOCTH; -
yMeTb  HMHTETPUPOBATh 3HAHUS U3  Pa3HBIX
MpEeIMETHBIX O0JIacTel; - BBIIBUTATh HOBBIE HJIEH,
npeaiaraTb OpUTHHAIbHBIC TIOJIXObl U PEIICHHUS; -
CIIOCOOHOCTD MX MCIOJIb30BAHUS B ITO3HABATEILHOU
Y COLIMATTLHON MTPAKTHKE

B o0mactu 1EHHOCTH HAYYHOTO TIO3HAHUS: -
c(hOpMHUPOBAHHOCTh MHUPOBO33pEHUS,

MOHATUHNHBIM anmnaparom,
AKILIEHTOJIOTUYECKUM u
op¢o3MUIECKIM
MHUHHMYMaMH,
OPUEHTHPYETCSI B U3YYEHHOM
Marepuaie, rpamMOTHO

u3NlaraeT OTBET, HO B €ro
dbopMe HMEIOTCS OTAEIbHbIE
HETOYHOCTH.

OrneHka
«yI0BJIETBOPUTEIHLHO.
Ecin oOyyJaronuics
OOHApy)KMBaeT 3HAHUSA U
IIOHHUMAaHUE II0JIOKEHHOTO
yueOHOTO Marepuania,
MOHSATHHHOIO amrapara,
aKIEHTOJIOTHYECKOTO H
0op¢O3MUIECKOTO

MHHHUMYMOB, HO H3JIaraeT Hx
HETIOJTHO,
HETOCIIeI0BATENBHO,
JOMYCKaeT HETOYHOCTH B
OTIpPENENICHUN TIOHSTHH, He
ymeeT JI0Ka3aTeIbHO
000CHOBATb CBOM CYXICHUS.

Onenka
«HEYI0BJICTBOPHUTEIBLHO».
Ecnu oOyuarommiics uMeeT
pa3spo3HEHHBIE,
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COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs HAykKu U OOIIECTBEHHOM IPAKTUKH,
OCHOBAHHOTO Ha Jiajiore KYJIBTYP,
CMOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIbTYPHOM  MHUPE; COBEPLICHCTBOBAHUE
SI3BIKOBOM M YMTATEIIbCKOM KYJIBTYPhI KaK CpeJCTBa
B3aUMOJICHCTBUSL MEXJy JIIOABMU M IO3HAHUS
MHpa; -  OCO3HAaHME  IIEHHOCTM  HAy4dyHOU
NEeSITEIbHOCTH, rOTOBHOCTh OCYIIIECTBIISATh
IIPOEKTHYI0 M MCCIIEA0BATEIbCKYIO JIEATEIbHOCTh
UHIUBUAYyaJIbHO W B rpynne;  OBiageHue
YHUBEPCAJIbHBIMM y4EOHBIMU I03HABATEIbHBIMU
NercTBUSAMU: B) paboTa ¢ nH(pOpManuei: - BIaJeTh
HaBbIKaMU MOJTyYESHUS uH(popManuu u3
HMCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSITEIbHO
OCYILIECTBIISATh TOUCK, aHAJINU3, CUCTEMAaTH3aALUI0 U
MHTEpIpEeTAN0 HHPOPMALMK Pa3IMYHbIX BUAOB U
dbopM TpeINCTaBIEHUS; - CO3/1aBaTh TEKCTHl B
pa3nuuHbIX (opmaTax C y4eTOM Ha3HAUYEHUs
uHpopMallMid W LEJIeBOM ayAuTOpUM, BbIOMpas
ONTUMAJIbHYIO bopmy MpeJICTaBICHUS u
BU3yalM3alli; - OLEHUBaThb JIOCTOBEPHOCTH,
JETUTUMHOCTh HMHGOpMAIH, €€ COOTBETCTBUE
MPaBOBbIM U MOPAIBHO-3TUYECKHUM HOpPMaM; -
HCIOJIb30BAaTh  CPEACTBA HMHGOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~TEXHOJOTHMH B  pelIeHUun
KOTHUTHBHBIX, KOMMYHUKaTHUBHBIX u
OpraHM3allMOHHBIX  3agad ¢  COOJIOJEHHEM
TpeOOBaHUN APrOHOMHKH, TEXHUKU OE30TACHOCTH,
TUTHEHBI, pecypcocOepelkeHrs, MpPaBOBBIX U
3TUYECKUX  HOPM, HOpM  HH(MOPMALUMOHHOMN
0€30I1aCHOCTH;

BIIQJIETh HABBIKAMU pACHO3HABaHUS U  3alUThI
nHpopManuu, WHPOPMAMOHHON OE30MacHOCTH
JTUYHOCTH;

TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOATEIHLHOCTH
U CaMOOIpENEeNCHHUI0; -OBIAJCHUE HaBbIKAMU

y4eOHO-HCCIIeI0BATEeNbCKOM, MIPOCKTHOM 51
COLIMAIBLHOM JIeITEIbHOCTH; OsBnagenue
YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU

JelcTBUSAMU: 0) COBMECTHAs 1€ATENBHOCTB!

IIOHMMaTb W  HUCHOJb30BaTh  IPEUMYLIECTBA
KOMaHJHOW ¥  WHAMBUIAyaIbHOM  paloThl, -
IIPpUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH,
OpPraHM30BBIBATH U KOOPAWHUPOBATH NIEHCTBUS IO
€€ JOCTMXXEHMIO: COCTaBIIATh IUIAaH JIEHWCTBHUH,
pacnpenenaTs pojiM ¢ y4eTOM MHEHHMM yJaCTHUKOB
oOcyX/aTh pe3ylbTaThl COBMECTHOH paloOTHI; -
KOOPAMHUPOBATh U BBIMIOJIHATH PabOTy B YCIOBHUSX
peasbHOro, BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUSA; - OCYUIECTBIIATH IO3UTHBHOE
CTPAaTErMYeCKOE  MOBEACHHE B PA3IUYHBIX

OeccuCTeMHBIC 3HAHHUS, HE
yMEeT BBIJCHATh TJIaBHOE W
BTOPOCTENIEHHOE, JOIYCKaeT
OmMOKH B  OINpENeICHUHN
MMOHSATHUH, HCKaXXaeT Hux
CMBICI, OECHOpSIOYHO U
HEYBEPEHHO u3Jjaraer
MaTepua.
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CUTYaLMSIX, MPOSIBIISATH TBOPYECTBO u
BooOpakeHre, ObITh WHUIUMATUBHBIM OBJaneHue
YHUBEPCAIbHBIMHU PETYJISATUBHBIMU JACHUCTBUAMHU: T)
NpUHATHE ce0S W JIPYruX IoJAeH: - TPUHUMATH
MOTHUBBI U apTyMEHTBI JIPYrUX JIIOJEH MpU aHAIU3e
pe3ynbTaTOB JEATEIBbHOCTH; - IPHU3HABAaTh CBOE
[IpaBO W NpaBO JApPYyrux Jojaell Ha omuOku; -
pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIINU
JIPYroro 4ej0BeKa;

B o0Omacti  9KOJIOTMYECKOTO  BOCHUTAHUS: -
C(OPMHUPOBAHHOCTh  DKOJOTHYECKONH  KYIBTYPHI,
MOHMMAHHUE BIMAHUSA COLMATbHO-DPKOHOMHYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE  INPUPOJHOM U
COLIMANILHOM  Cpeibl, OCO3HAaHHWE TIJI00ATBLHOTO
Xapakrepa 9KOJIOTHYECKHUX npoOnem; -
IJJAHUPOBAaHUE W OCYIIECTBICHHE JIEWCTBUH B
OKpY)Kalolllel Ccpelie Ha OCHOBE 3HAHUA LieJIer
YCTOMYMBOTO DPAa3BUTHsI YEJIOBEYECTBA; AKTHBHOE
HETIPUSTHE NeHWCTBHM, MNPUHOCAIINX Bpen
OKpYXAaIoIllel Cpelle; - yYMEHHE MPOTHO3MPOBATH
HeOJaronpusTHbIE SKOJIOTMYECKHUEe TIOCIeICTBUS
MIPEANPUHUMAEMBIX JEHCTBUN, IPEIOTBpAIIATh UX;
- pacuimpesue OIbITa JIEATEeIIbHOCTH
9KOJIOTUYECKOW HampaBJIEHHOCTH; - OBJIAJICHHUE
HaBBIKAMHU y4eOHO-HCCIEA0BATEIbCKOM, TPOCKTHON
Y COLMAIbHON JIEATEIbHOCTH;
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I. OBIIUE ITOJIOXKEHUA

1. ®onn ouneHouHblx cpenctB (manee — POC) mnpenHasHAueH A KOHTPOJIL M OLIEHKHU
00pa30oBaTEeNbHBIX TOCTHKEHUN 00ydaromuxcsi, 0OCBOMBIIMX Hporpammy mucturiinasl OO/ .11
Xumus.

2. ®OC BxIOYAaET OLEHOYHbIE MaTepuaibl Uil MPOBEIEHUS TEKYLIEro KOHTPOJIA U

IIPOMEXYTOUHOM aTTecTaluu B popMe 3K3aMeHa.

3. ®OC nmno3BoJisieT OLEHUBAaTh 3HAHMUS, YMEHMs, HalpaBleHHble Ha (popMHpoBaHUE
KOMIIETEHIIU .

4. ®OC pa3paboTaH HAa OCHOBAaHUM IOJOXKEHUI OCHOBHON 00pa30BaTENILHON MpPOrpamMMmbl IO
cnenuanbHocT  19.02.12 TexHosoruss MNPOAYKTOB MHUTAHUS >KUBOTHOTO TPOMCXOKICHUS
mucrumuabl OO/1. 11 Xumus.

5. ®OC sBaseTcs 00s13aTeNbHBIM 000CO0IEHHBIM TPUIIOKEHNEM K paboueil mporpamme.



1. OOKUJAEMBIE PE3YJIBTATBI U3YYEHUA

PesyabTaTsl 00yyeHus

(OCBOCHHLIe YmMEHud, YCBOCHHBIC 3H3HI/IH)

IMoka3aTe/n oOlleHKH 00pa30BaTeIbHbBIX
pe3yJbTaToOB

AucnuiinHapHbIe Pe3y/bTaThl.

- BJIAJICTh CUCTEMOW XMMHUUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAT alo1Ue TIOHSITHS
(XuMHuYeCcKUM ~ DIIEMEHT, aTOM,  d3JEKTPOHHAs
o0oso4ka atoma, s-, P-, d-3JIeKTPOHHBIE OpOUTAITH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCT,
3JIEKTPOOTPUIIATEIIFHOCTh, CTEICHh OKHUCJICHHS,
XUMUYECKasi CBS3b, MOIb, MOJISIpHAs Macca,
MOJISIPHBIH 00beM, YTIIEPOTHBINA CKEJIET,
(yHKIMOHANBHAS TpyNIa, pajuKall, H30MepHs,
M30MEpBI, TOMOJIOTMUECKUM s, TOMOJIOTH,
YTIIEBOJIOPOJIBI, KHCIOPOI- ¥ a30TCOIEpIKalie
COCMMHEHMs, OWOJIOTMUECKH AaKTHBHBIC BEIECTBA
(yrmeBompl, JXWpBI, OENKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCMMHEHUS, KPUCTAJUTMYECKAsl PEIIeTKa, THITbI
XUMHYIECKIX peakImii (OKHCITUTEBHO-
BOCCTaHOBHUTEIBHBIE, DK30- W JHIOTCPMHYCCKUE,
peaKIum HOHHOTO obMeHa), pacTBop,
3IEKTPOIHUTHI, HEDJIEKTPOIIUTHL,
JMEKTPOIUTHYECKAST TUCCOIMAINS, OKHCIHTENb,
BOCCTAHOBHTENb, CKOPOCTh XUMHUYECKOW PEaKIINH,
XMMHYECKOE pPaBHOBECHE), TEOPUHU H 3aKOHBI
(Teopuss XMMHYECKOTO CTPOEHHUS OpTraHUYECKUX
BEIIECTB AM. Byrneposa, TEOpHs
AIEKTPOIUTHYECKON JTUCCOITHAITHH,
nepuoandeckuit 3akoH J[.MI. MenjaeneeBa, 3akoH
COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJMYECKAN SI3BIK XHMHH, (PaKTOIOTHUECKUE
CBEICHHUS O CBOMCTBAaX, COCTaBe, ITONyYEeHUH U
Oe3omacHOM WCIIOJIH30BAHHH BaXHEUTITIX
HEOPTaHWYECKUX W OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKON JEeSITETHbHOCTH YeIOBEKa; - YMETh
BBISIBIISITh XapaKTEPHbBIE MPU3HAKKA M B3aMMOCBS3b

N3y4YEHHBIX MIOHSTHH, NPUMEHATh
COOTBETCTBYIOILME MOHATHS HPHU  ONHCAHUH
CTPOGHMS M  CBOHCTB  HEOPIaHWYECKHUX H

OpPraHWYECKHX BEIIECTB W HUX MpPEBpAaIICHHIA;
BBIABIIATh B3aMMOCBS3b XMMHUYECKHX 3HAHHUUA C
MOHATUAMH  H NPEICTABICHUSIMU  JIPYTUX
€CTECTBEHHOHAYYHBIX  TPEIMETOB; yMETh
HCITONIB30BaTh HaMMEHOBAHUSI XUMHYECKHX
COeMHEH NI MEXTYHAPOIHOTO cor3a
TEOPETHUECKOW W MPHUKIAJAHOW  XUMHU U
TPUBHAIBHBIC HAa3BaHHUA BaXKHEUIINX BEIIECTB
(aTHITEH, aleTUJICH, TJIULIEPUH, (henon,
(dbopmanbprerny, yKCycHasi KHCIIOTa, TJIMIIWH,
yrapHbId Ta3, YIJIEKUCIIBIA Ta3, aMMHUAK, TalieHas
W3BECTh, HEralleHas M3BECTh, IUTHEBAsA COJAa U

OneHka «0TJIHYHO». 3a TITy00KO€ U MOJIHOE
OBJIAJICHUE COZEP)KaHUEM y4eOHOTO
Marepuaia, B KOTOPOM 0OydJaromuics
OpPUEHTUPYETCSI, TOHATHIHHBIM aIlapaToM,
AKIEHTOJIOTUIECKUM U OPPOITHIECKIM
MUHHUMYMaMH, 32 YMEHUE HAXOUTh U
UCIIOJIh30BaTh HH(POPMAIIHIO.

Onenka «xopomo». Eciu oOydarommuiics
TIOJTHO OCBOWJI YUE€OHBIN MaTepHal, BiIajieeT
MOHATUITHBIM aIMapaToM, aKI[EHTOJIOTHIECKUM
¥ OpPOIMHUUECKUM MUHUMYMAaMH,
OpUEHTHPYETCS B U3YYCHHOM MaTepHaie,
IPaMOTHO M3JIaraeT OTBET, HO B €ro (hopme
UMEIOTCS OT/IEIbHbIE HETOYHOCTH.

O1ieHKa «y0BJIETBOPUTEJIbHO». Ecin
oOyyJaronuiicss 0OHapy>KMBaeT 3HAHUS U
MOHMMAaHHE MOJIOKEHHOTO Y4eOHOTO
MaTepuaia, MoOHATHITHOTO anmnapara,
AKLIEHTOJIOTUYECKOTO U 0p(OITNIECKOTO
MUHHUMYMOB, HO HU3JIaraeT UX HEMOJIHO,
HENoCJe0BaTEeNbHO, I0MYCKAaeT HETOYHOCTH B
OTIpe/IeNICHUH TIOHATUH, HE YMEEeT
J0Ka3aTeIbHO 000CHOBATH CBOU CYXKICHHUSI.

OreHka «Hey10BJIeTBOPUTEIbHO». Eciin
00yJarouiicss UMEeT pa3po3HEHHBIE,
OeccrucTeMHBIEC 3HAHUS, HE YMEET BBIJICISTh
TJIaBHOE M BTOPOCTENEHHOE, I0MyCKaeT
OIIMOKH B OMPE/ICIICHIUHN TOHITHH, HCKaKaeT
UX CMBICII, OECTIOPSIOYHO U HEYBEPEHHO
W3JIaraeT MaTepHall.




JPYTUX), COCTABJIATH (hOPMYJIbl HEOPTAaHUYCCKUX U
OPTaHUYECKHX BEIIECTB, YPaBHEHHS XUMHYCCKUX
peakiuii, OOBICHITH WX CMBICI, MOJATBEPKIATh
XapaKTepPHbIE XWMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIICPUMEHTAMU U 3aIUCIMU
YPaBHEHUN XHMHUYECKUX pEaKUHUil; - YMEThb
yCTaHaBJIUBATh MMPUHAIJIC)KHOCTD N3YYCHHBIX
HCOPraHMYCCKUX U OpPraHuv4CCKUX BCHICCTB K
OTIPEICNIEHHBIM KJIaccaM U TPYINaM COSIUHCHUM,
XapaKTepu30BaTh MX COCTaB M  BaKHEHIIME
CBOMCTBA; OIPEAENATh BUJbl XMMHUYECKUX CBS3EH
(koBaJsIeHTHAS, HOHHAas, MeTaJUTNYECKas,
BOIIOpOI[HaSI), TUIIbI KPUCTAJUIMYCCKUX PEHICTOK
BEIIIECTB; KJIACCU(PUIIUPOBATH XUMHYCCKUE
peakiuu; - CchOPMHUPOBATh MPEIACTABJICHUSA: O
MaTepuaibHOM €AWHCTBE MHpPA, 3aKOHOMCPHOCTAX
M TI03HABAEMOCTH SIBJICHUH Impupoanl; 0 MECTEC U
3HA4YCHUHN XMMUHU B CUCTEME CCTCCTBCHHLIX HAYK M
ee poiau B OOECICUCHHH YCTONYMBOTO DPA3BUTHSI
YeI0BEYEeCcTBa! B penieHnn pooiem
SKOJIOTUYECKOM, DJHEPreTUYEeCKOM U  MHIIEBOU
0€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, CO3JIaHHUM
HOBBLIX MAaTCpHaIoB, HOBbIX UCTOUYHHUKOB 3HEPIUH,
B obecrieuecHnH paIMOHAIEHOTO
IIPUPOIOITOIBE30BaHNS, B (hopMmupoBaHUH
MHPOBO33pEHHUS U OOIIel KyIbTyphl YeloBeKa, a
TaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO M MIPUPOIHON Cpefie; - BIIAJETh
CUCTEeMOM  XMMHYECKMX  3HaHUMH, KoTopast
BKJTIOYAET: OCHOBOIIOJIAT AI0IINE TTOHSTHS
(TOTIOTHUTENPHO K CHCTEME IOHSITHH ©6a30BOro
YPOBHS) - HW30TOIBI, OCHOBHOE M BO30YKICHHOE
COCTOSIHME€  aToMa, THOpHIM3alus  aTOMHBIX
opouTtaneit, xumuueckas cBsa3b (" " u "", KpaTHBIE
CBSI3M), MOJISIpHAs KOHIEHTpAIUs, CTPYKTypHas
tdhopmymna, H30MEpHs (cTpykTypHas,
reoMerpudeckas  (IUC-TpaHC-M30MEPHS),  THIIBI
XUMHYECKHUX peakmuii (TOMO- W TETepOreHHBIE,

oOpatTuMble ¥ HEOOpaTHUMEIE), pacTBOpPHI
(MCTUHHBIE, JTUCTIEPCHBIE CHCTEMBI),
KPUCTANIOTHAPATH,  CTEMEHb  JUCCOIMALINHY,

JNEKTPOIN3, KPEKHWHT, pPU(OPMHUHT); TEOpUd |
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE
3HAHMS, JIOKANMe B  OCHOBE  IOHMMAaHHSA
OPUYMHHOCTH M CHCTEMHOCTH  XHMHYECKHX
SBJICHUH,  COBPEMEHHBIE  IPEJCTAaBICHUS O
CTPOCHUH BEIIECTBA HA aTOMHOM, MOJEKYJISIPHOM
U HaJIMOJIEKYJISIPHOM YPOBHSX; IIPEACTAaBICHUS O

MEXaHUu3Max XUMHYCCKUX peaKHHﬁ,
TCPMOJUHAMHNYCCKUX n KHHETUYCCKUX
3aKOHOMCPHOCTAX UX MPOTCKAHUA, O XUMHUYCCKOM
paBHOBECHUH, JAUCIICPCHBIX CHUCTEMAX,

q)aKTOJ'IOFI/I"ICCKI/Ie CBCIACHUA O CBOfICTBaX, COCTaBE,
MOJIy4CHHUUN u 0e30macHOM HCIIOJIBb30BaAHUHU
Ba)KHCHIIINX HCOPraHUYCCKUX W OpPraHuYCCKUX
BCIICCTB B 6I>ITy nu HpaKTI/I‘leCKOﬁ JACATCIBHOCTH
YCJIOBCKA, O6H.[I/IX HAYYHBIX MMPpUHIOMIIAX




XMMHAYECKOTO  TPOM3BOACTBA  (Ha  IpUMepe
MIPOM3BOACTBA  CEPHOM  KHUCIIOTHI, aMMHaKa,
MeTaHoda, TmepepaboTkun  HePTH); -  yMETb
MPOBOAUTH PACUETHI IO XUMUYECKUM (popMmymnaM U
yYpaBHEHUSIM XUMHYECKUX peaxuit c
WCTIONIb30BaHUEM (DU3NYECKMX BETHYWH (MaccChl,
o0bema ra3os, KOJIMYecTBa BEIIECTBA),
XapaKTepU3YIOUINX BEIIEeCTBA C KOJIMYECTBEHHOM
CTOPOHBI: pacueThl MO0 HAXOXKACHUI0O XUMHUYECKOH
(dopMysIBl BelecTBa; pacdeThl Macchl (0Obema,
KOJINYECTBA BEILIeCTBAa) MPOAYKTa pPEaKIHUH, €CIU
OJTHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE PacTBOpa
C OIpENENeHHOM MacCOBOW JI0J€ pacTBOPEHHOIO
BEIlleCTBA MU JaHO B M30BITKE (MMEET NMpPUMECH);
pacyeThl MaccOBOM MM OOBEMHOHN JIONH BBIXOJA
MPOJIYKTa PEaKI[MU; pacyeThl TEIIoBOro 3¢dekTa
peakiuii, 0ObEMHBIX OTHOIICHUH Tra3oB; - YMETh
BBISBJIATH XapaKTepHble MPU3HAKH M B3aMMOCBS3b
M3Y49EeHHBIX MOHATHH, NPUMEHSATh
COOTBETCTBYIOIIME TMOHATHA TP  ONHCAHUU
CTPOGHHS W  CBOWCTB  HEOPTaHWYECKHUX U
OPTaHWYECKHX BEMIECTB W WX MPEBpalleHHil;
BBISIBIISITH B3aMMOCBSI3b XHMHUYECKUX 3HAHUH C
MOHATUAMH W TPEACTABICHUSMH  JPYTHX
MIPEIMETOB Ui 00Jiee OCO3HAHHOTO MOHWMAaHUS U
OOBSCHEHUSI CYLIIHOCTH MaTepHalIbHOIO €IMHCTBa
MHUpa; HCIONb30BaTh CHCTEMHbIE XMMUYECKHE
3HaHUS I OOBSICHEHHsT U IIPOTHO3MPOBAHUS
SIBJICHUH, HUMEIOLINX €CTECTBEHHOHAY4HYIO
IPUPOAY; - YMETb MCIOJIb30BaTh HAaUMEHOBAHUS
XMMHYECKUX COCIMHEHUH MEXIyHapOAHOI'O COH03a
TEOPETUYECKOW M  MNPUKIAJHON  XUMHM U
TpUBHAJIbHBIE HA3BAaHMs BELIECTB, OTHOCAIINXCSA K
N3y4YEHHBIM KJaccam OpPTaHHYECKUX u
HEOPraHWYeCKUX  COCOUHEHHUH;  HCIONb30BaTh
XMMUYECKYI0  CHMBOJIMKY JUIi  COCTaBJICHHS

bopmyn HEOpraHMYECKUX BEIIIECTB,
MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIeHHBIX u CKEJIETHBIX) dhopmyn

OpPraHMYECKUX BEIIECTB; COCTAaBIATH YPaBHEHHUS
XMMHYECKUX PEAKLUUH U PaCKphIBATh UX CYIIHOCTb:
OKHCIINTENbHOBOCCTAHOBUTEIBHBIX peakuuit
MIOCPEACTBOM COCTABIICHHS JIEKTPOHHOIO OanaHca
STUX pPEaKIWH; PeakIii MOHHOTO OOMeHa ITyTeM
COCTaBJICHUS MX IOJHBIX U COKPALICHHBIX MOHHBIX
YpaBHEHUH;  peakuuil  Truaponusa,  peaxkiui

KOMILJIEKCOOOpa30BaHUS (Ha npumepe
THJIPOKCOKOMIUIEKCOB ~ LMHKA W aIlOMHHUA);
MOATBEPXKAAThH XapakTepHbIe XUMHYECKUE
CBOMCTBa BEILIECTB COOTBETCTBYIOIIUMHU

JKCHEPUMEHTaMH M 3alUCsIMH  YpaBHEHHH
XUMHAYECKUX PEaKUMi; - yMeTh KJacCU()UIMPOBATH
HEOPraHWYECKME W OpraHWYeCKHE BEIIECTBA U
XHUMHAYECKHE PEaKIUH, CaMOCTOSTEIbHO BBIOUPAThH
OCHOBaHUS M KpUTEPUH Ui KilaccH(UKALH
H3y4aeMbIX XUMHYECKUX 00BEKTOB;
XapaKTepH30BaTh COCTAB M BAKHEHIINE CBOMCTBA




BEIIECTB, MPUHAMISKAIIMX K ONpeAeTIeHHBIM
KjaccaM H TpynmnaM COGAMHEHHWH (TpOCThIe
BEIIIECTBA, OKCH/IBI, TUIPOKCUBI, coJy;
YIJIEBONIOPOABI,  MpOCThie  3GUPHL,  CHOUPTEHI,
(deHonbl, aNpAETHAbl, KETOHBI, KapOOHOBBIE
KHCJOTBI, CIIOXKHBIE SQUPBI, KUPBIL, YTIEBOIDI,
aMHHBI, AMHHOKHCJIOTBI, O€NKH); MPUMEHSTDH
3HaHHA O COCTaB€ M CBOMCTBaxX BEIIECTB JJIs
JKCIIEpPUMEHTAIbHOM MIPOBEPKU TUIIOTE3
OTHOCHUTENBHO  3aKOHOMEPHOCTEH  MpOTEKaHUs
XUMHYECKUX  peaKUMid W MPOrHO3UPOBAHUS

BO3MOXKHOCTEH WX OCYILIECTBIIEHUS; - YMETh
MOATBEPKAATh  HAa  KOHKPETHBIX  IIpUMEpax
Xapakrep 3aBHCHUMOCTHU PeaKIMOHHON

CIOCOOHOCTH ~ OPraHMYEeCKUX  COCJMHEHHH  OT
KpaTHOCTH M TuMa KoBajeHTHou cBsizu (" " u ""),
B3aMMHOTO BJIHMSHMS aTOMOB WU TpyII aTOMOB B
MOJIEKYJIax; a TakiKe OT 0COOEHHOCTEH peann3ainuu
Pa3TUYHBIX MEXaHU3MOB IPOTEKAHUS PEaKIui; -
YMEThb XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H B030Yy>KZI€HHOM COCTOSIHUH)
Y MOHOB XMMHYECKHX 3JIeMeHTOB | - 4 mepuomoB
ITepuonnueckoii cucremsl .. Menzaeneesa u ux

BJICHTHBIE BO3MOXKHOCTH, UCTIOIB3YS TMOHATHS "'s",

"p", "d-anexkTpoHHBIE" OPOUTAIIH, SHEPreTHYECKUE
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX
MU COEAMHEHUHN 10 IIepuoiaM U IpyIam;

yYMETh IUIAHUPOBATh U BBIIOJIHATH XMMHYECKUI
9KCIEpUMEHT  (IpEeBpalleHUsT  OpraHUYEeCKUX
BEILECTB IPH HArpeBaHUH, MOJIy4YEHHE ITUJIEHA U
H3y4EHHE €ro CBOMCTB, KAUE€CTBEHHBIE PEAKLIUU HA
anpleruibpl, Kpaxmal, YKCYCHYIO  KHCIOTY;
JeHaTypauusi OENKOB IpPU HarpeBaHUM, LIBETHbIE
peakunu OEnKOB; MPOBOAUTH PEAKLUU HOHHOTO
oOMeHa, OmpenensiTh Cpely BOAHBIX PacTBOPOB,
KauecTBEHHBIE peaKiiy Ha Cynbdar-, KapOoHAT- U
XJIOPDUJIAaHUOHBI, Ha KAaTHOH aMMOHHMS; pEIIaTh
3KCIIEpUMEHTAIbHBIC 3a4a4uu 1o TemaM "Merasibl"
n "Hemeramnpl") B COOTBETCTBUU C TpaBHIAMHU
TEXHUKA O€30MacHOCTH TIpH  OOpaIleHuu ¢
BelllecTBaMH W J1a0OpaTOPHBIM 00OPYIOBaHUEM;
MIPEACTaBIATh pe3ynbTaThl XUMUYECKOTO
JKCIepUMEHTa B (QoOpMe 3amucd ypaBHEHUI
COOTBETCTBYIOIMX peakuuil u (opMyIupoBaTh
BBIBOABI Ha OCHOBE 3THX pE3YJIbTaTOB; - YMETb
aHAJTM3UPOBATh  XHMMHUYECKYI0  HH(OpMALHIO,
MOJTy4aeMyl0 W3 pas3HbIX HCTOYHHKOB (CpPEICTB
MaccoBoil uH(popmanmu, cerb HMHTepHET W
Ipyrue); - BIageTh OCHOBHBIMH  METOIAMH
HAay4HOTO TIO3HAHMS BEIIECTB M XUMHYECKUX
sABIeHUH (HaOmoeHne, U3MEpEeHne, SKCIIEPUMEHT,
MOJIETIMPOBAHKE); - YMETh MIPOBOJUTH PAacUETHI 110
XUMHAYECKUM dopmynam u YpaBHEHUSIM
XMMHAYECKUX  peakuuid €  HUCIOJIb30BAHHEM
(buznIecKnx BEJINYMH, XapaKTepU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacChl,




oObema (HopMallbHBIE YCIIOBHS) T'a30B, KOJHYECTBA
BEILIECTBA; MCIIONBb30BAaTh CUCTEMHBIE XHUMHUYECKHE
3HaHUS Ui TPUHATHS PEHICHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMH
U UX IPUMEHEHUEM;

- yMerb CaMOCTOATENFHO IUIAHHPOBaTh |
MIPOBOJIUTh XUMHUECKHI SKCIIEpUMEHT (TIOTydeHue
u HU3YUYCHUC CBOMCTB HCOPraHN4CCKUX u
OPraHnvdeCKruX BCHICCTB, KAYCCTBCHHBLIC PCAKIINU
YTJ1€BOJOPOIOB Pa3IMYHBIX KJIaCcCOB u
KHCJIOPOJCOACPKAIINX OPraHUYeCKUX BEIIECTB,
peuicHue SKCIICPUMECHTAJIBHBIX 3aaa4d 10
pacro3HaBaHUIO0 HEOPTAaHMYECKUX M OPTaHHYECKUX
BEIIIECTB) C COOJIIOJICHHEM TMpaBui O€30MacHOro
oOpalieHust C BelmecTBAMH U JIA0OPATOPHBIM
000pyI0BaHUEM, (hopMyIHpOBAThH eNn
WCCIIEIOBAHUS, TPENOCTABISATh B  Pa3IMYHON
(dbopme pe3ybpTaThl SKCIEPUMEHTA, AaHATM3UPOBATh
u OLICHUBATh UX JTOCTOBECPHOCTD, - YMETH
OCYIIIECTBIISITH TeNIeHaIpaBICHHBIH TTOUCK
XUMHYECKOU UHpOpMAITIH B pa3sIu4YHBIX
WCTOYHWKAX  (HayyHas W ydeOHOHaydHas
TUTEpaTypa, CpPEACTBA MacCOBOH HWHQOpMAIWH,
cetb  MHTepHer W 1pyrue), KPUTHYECKH
aHAIN3UPOBATh  XUMHYECKYIO WHpOpMAIHIO,
nepepabareiBaTh €€ M UCIOJIb30BaThb B
COOTBETCTBHH C TIOCTABJICHHOW YIeOHOM 3amadeii; -
BJIJIETb CUCTEMON 3HaHMKW O METOoAaX HAyYHOIO
[IO3HAHUS SBJIEHUH NPUPOIBI, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX U YMEHUSAMU IPUMEHSTh 3TH
3HaHUS IIpU DKCIIEPUMEHTAIbHOM HCCIIEOBAHUI
BEILECTB U AJIs1 OOBACHEHUS XUMUYECKUX SIBJICHUI,
HMEIOLIMX MECTO B IPUPOAE IPAKTHYECKOU
JeATEIbHOCTH YeJIOBEKA U B ITOBCEIHEBHOM JKU3HHY;
YMETh IUIAHUPOBATH U BBIIOJIHATH XUMHYECKUI
9KCIEpUMEHT  (IpEeBpalleHUs]  OpraHUYECKUX
BEILECTB NPH HArpeBaHUH, MOJIy4YE€HHE ITHUJICHA U
H3y4YEHHE €ro CBOMCTB, KAUECTBEHHbBIC PEAKIMH Ha
anpleruipl, Kpaxmall, yKCYCHYI  KHUCJIOTY;
JeHaTypauusi OENKOB HpPU HArpeBaHUM, LIBETHbIC
peakunu OENKOB; MPOBOAUTH PEAKUUU HOHHOTO
oOMeHa, OmpenensiTh Cpeny BOAHBIX PacTBOPOB,
KauecTBEHHBIE PeaKIiy Ha Cynbdar-, KapOoHAT- U
XJIODUJIAaHUOHBI, Ha KAaTHOH AaMMOHHS; peIaTh
SKCIIEpUMEHTAIbHBIC 3344 10 TeMaM "Meramist"
n "Hemeramnpl") B COOTBETCTBUU C IpaBHIIAMHU
TEXHUKH O€30MacCHOCTH TpU  OOpamleHud ¢
BEIIECTBAMHU M JAa0OpAaTOPHBIM OOOpPYIOBAHHEM;
MPEACTaBIATh pe3ynbTaThl XUMUYECKOTO
JKCIepUMEHTa B (QOpMe 3alucd ypaBHEHUI
COOTBETCTBYIOIIMX pEaKkuuil u (OopMyIupoBaTh
BBIBOABI HA OCHOBE JTHX pE3yJbTaTOB; -yMETb
CaMOCTOATEIFHO  IJIAHUPOBaTb M MPOBOJUTH
XUMHAYECKUIl ~ OKCIepUMeHT  (IONydeHHe H|
H3y4eHue CBOWCTB HEOPraHNYeCKUX u
OpPraHMYECKHX BEIIECTB, KAaYECTBEHHBIE PEAKIHH
YTJIEBOJIOPOJIOB Pa3NUYHbIX KJIaCCOB u




KHUCIIOPOACOEPKAIINX OPTraHUYECKUX BEIIECTB,
pelIeHre  DKCIEePUMEHTANBHBIX  3aJad 10
pacro3HaBaHUIO0 HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIIECTB) C COOJIOJICHMEM MpPaBWI 0E30IacHOro
oOpameHusi C BellecTBaMH U J1a0OpaTOPHBIM
000pyIOBaHUEM, (hopMyIHpPOBAThH eNn
HCCIEMOBAHMS, TMPENOCTABISITS B PA3IHUYHON
(hopMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh
" OICHUBATH UX JOCTOBCPHOCTD,

- copMHpoBaTH MPEACTABICHUA: O XUMHUYCCKOM
COCTaBJISIFOIICH  €CTECTBEHHOHAYYHOM  KapTHUHBI
MHpA, POJIU XMMHUH B IIO3HAHUM SIBJICHUH IIPUPOJIBI,
B (opMHpOBaHWUM MBIIUIGHUS W  KyJIbTYpHI
JIUYHOCTH, €€ (YHKIIMOHAJIBHON TI'PaMOTHOCTH,
HEOOXOJIMMOM JUIsl pellleHHs] MPAKTUYECKHX 3a/1au
U 9KOJOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K
CBOEMY 3JIOPOBBIO M TPUPOTHOU CpENe; - YMETh
coOI01aTh mpaBuia AKOJIOTHYECKH
1IEJIECO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOM
NEITENPHOCTH B IENAX COXPAHEHUS CBOETO
3I0pOBbSI M OKPYKaKIEH HPUPOSHONH CpEmbl;
YUUTBIBATE OIIACHOCTDH BO3}I€I7[CTBPI$I Ha JXHUBBIC
OpraHu3Mbl ONPCACICHHBIX BCHICCTB, ITOHUMAasA
CMBICJI [OKa3aTelsd NpedenbHOW  JONYyCTHUMOMN
KOHIIEHTpAalNY;

- yMeTh TPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh c MO3ULIUI JKOJIOTMYECKOU
0e301acHOCTH MTOCTIEICTBUS OBITOBOIA u
MIPOM3BOACTBEHHONW  JESITEIHHOCTH  YENIOBEKa,
CBSI3aHHOU c nepepaboTKoi BEIIIECTB;
WCIIONIB30BaTh TONYYEHHBIE 3HAHUS IS TIPUHATHS
TPaMOTHBIX pEIIEHWH TpoOIeM B CHUTYalHsX,
CBSA3aHHBIX C XHMHEH; - YyMeTb OCO3HaBaTh
OITAaCHOCTh BO3JICHCTBHS HA JKUBBIE OPTaHU3MEI
OIPENENEeHHBIX  BEMIeCTB, IOHUMAs  CMBICIT
oKa3aTess peAeabHOU JIOIy CTUMOM
KOHIISHTPAINH, 1 TOSCHATH Ha MPIMepax CIocoObI
YMEHBIIIEHUSI W TPENOTBPAICHUS WX BPEIHOTO
BO3/IEHCTBUA HAa OPTaHU3M YeJIOBEKA.

OO1ue pe3yabTarhl:




B yactun TPYAOBOTO BOCIIUTAHUA: - TOTOBHOCTDH

K TpYyly, OCO3HAaHHE LIEHHOCTH MacTepCTBa,
TPYAOJIOOHME;, - TOTOBHOCTh K aKTUBHOU
NEeSITEbHOCTH TEXHOJIOTHYECKOM u
COLIMAJIBHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOJTHSTH TaKyIo
NEeSITeTbHOCTB; UHTEPEC K Pa3IMYHBIM

chepam mpodecCHOHAIBHON IS TEIILHOCTH,
OBnaseHne  yHHBEPCATbHBIMA  Y4COHBIMU
MMO3HABATCIbHBIMU JCHCTBUSMU: a) 0Oa30BBIC
JIOTUYECKUE JCUCTBHS: - CaMOCTOSTEIBHO
dbopMyIpoBaTh " aKTyaJIH3upOBaTh
mpo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE; -
YCTaHABIIMBATh CYIIECTBEHHBIM TPHU3HAK WU
OCHOBAHUS JUIS CpaBHEHUS, Kiaccupukanmm u
0000111eHus; - OTIPENEIATh Lenu
NESTeILHOCTH,  3aJaBaTh  MapamMeTpbl |
KPUTEPUH WX JOCTHXKCHHS; - BBIABIATH
3aKOHOMEPHOCTH W MPOTUBOPEYUS B
paccMaTpuBaeMbIX  SIBJICHUSAX; - BHOCHTH
KOPPEeKTHBBI B  JICATEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3yJIbTATOB IEJISM, OIICHUBATH
PHUCKHU MOCIEACTBUN NESATENHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHUE MIPH
pelIeHur KU3HEHHBIX MpobiemM 0) Oa3oBbIe
UCCIIEIOBATEeNIbCKUE JIEUCTBUA: - BIAJETh
HaBbIKAMU  y4eOHO-UCCIIEZIOBATENbCKON U
MIPOEKTHOM JIeSITeNIbHOCTH, HaBbIKaMU
paspeleHus mpoodiieM; - BBIABIATH IPUYUHHO-
CIIEICTBEHHbIE CBS3M M  aKTyalM3UPOBATH
3a/auy, BBIABUIATh THUIIOTE3y €€ pelIeHHs,
HAaXOJUTh AapryMEeHTbl Uil JI0Ka3aTelbCTBa
CBOMX YTBEP)KICHHI, 3a/aBaTh MapaMeTphl U

KpUTCpUHU PEUICHUA; - AHAJIN3UPOBATb
IOJIYYCHHBIC B Xo04¢€ pPCUICHUA 3aJa4uu
PE3ylbTaTHhI, KPUTHYCCKH OLCHUBATH Hux

AOCTOBCPHOCTD, ITPOTHO3UPOBATH UBMCHCHHC B
HOBBIX YCJIIOBUAX; - YMCTh IICPCHOCUTH 3HAHUA
B IMO3HABATCJIIbHYIO U TTPAKTUYCCKYIO obnactu
KUBHCACATCIIBHOCTH,; - YMCTb HHTCIPUPOBATH
3HAHUSA W3 PA3HBIX MPEAMCETHBIX O6HaCTeI>'I; -

BBIJIBUT'AaTh HOBBIC nacu, npeaiaraTb
OpUT'HHAJIBHBIC TIOAXOAbl W  PCHICHHA, -
CIIOCOOHOCTH ux HCIIOJIb30BaHUA B

MO3HABATEILHON U COLMAIbHOMN IMPAKTHUKE

B oOmactu HEHHOCTU HAYYHOI'O IO3HAHUA: -
C(bOpMHpOBaHHOCTB MHUPOBO33pPCHMU,
COOTBCTCTBYHOIICTO COBPCMCHHOMY YPOBHIO
Pa3sBUTUA HAYKU U 06H_[CCTBCHHOI>'I IIPaKTUKH,
OCHOBAaHHOTI'O Ha JAuajiore KYJIBTYD,
CHOCO6CTByIOH_IeF0 OCO3HAaHHUIO CBOCTO MECTA B

OrneHKa «OTJIHYHO». 32 TIIyOOKOE U MOJTHOE
OBJIJICHUE COAEPIKaHUEM y4eOHOTO
MaTepuaia, B KOTOPOM 0Oydaromuics
OPUCHTUPYETCS, MOHATUIHBIM anapaToM,
AKIEHTOJIOTUYECKUM U OPPOITHIECKIM
MUHUMYyMaMH, 32 YMEHUE HAXOUTh U
UCII0JIL30BaTh WH(OPMAIIHIO.

Onenka «xopomo». Eciu oOyvaromuiics
TIOJTHO OCBOMJI YU€OHBIN MaTepual, BiIajeeT
MOHSITHIHBIM aIliapaToM, aKIEHTOJIOTHICCKIM
¥ 0p(hOIMHIECKUM MUHUMYMaMH,
OpUEHTHPYETCS B U3YYEHHOM MaTepHale,
IPaMOTHO M3JIaraeT OTBET, HO B €ro (hopme
UMEIOTCS OT/IENIbHBIC HETOYHOCTH.

OrneHka «ya0BJIeTBOPUTENILHO». Eciin
oOyuaromuiicss oOHapyKUBaeT 3HAHUS U
MOHUMAHHUE TIOJIOKEHHOTO YI4€OHOTO
MaTepuala, MOHITUIHHOTO arapara,
AKIEHTOJIOTUIECKOTO M Op(HOIMUIECKOTO
MUHHMYMOB, HO M3JIaraeT uX HEIMoJHO,
HETIOCIIeIOBATENBHO, JOMYCKAET HETOYHOCTH B
OTIpE/ICIICHUH TIOHATHH, HE yMeeT
JI0Ka3aTeIbHO 000CHOBATH CBOM CYXKICHUS.

Ol1ieHKa «HEeyI0BJIeTBOPUTEILHO». Eciin
oOyuaronuiicss UMeeT pa3po3HEHHEIE,
OeccrucTeMHbIEC 3HAHUS, HE YMEET BBIJICISTh
[JIaBHOE M BTOPOCTENEHHOE, I0IyCKaeT
OLINOKYU B ONIpeACTICHUH MOHSATUH, HCKaXKAET
UX CMBICII, OECTIOPSIOUHO U HEYBEPEHHO
u3JaraetT MaTepua.
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IOJIMKYJBTYPHOM MUDE; - COBEPIICHCTBOBAHUE
SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI Kak
CPEICTBA B3aUMOJACUCTBUS MEXKIY JIIOABMHU U

[IO3HAHUS MHpa; - OCO3HAHHE IIEHHOCTHU
Hay4yHOU JIESITENIbHOCTH, rOTOBHOCTh
OCYLIECTBIIATD IIPOEKTHYIO "
UCCIIEI0BATENILCKYIO JIESITENIbHOCTh
UHAUBUAYyaJIbHO U B rpynne; OBnaaeHue
YHUBEPCAIbHBIMU y4eOHBIMU
[I03HABaTEIbHBIMU JECUCTBUSMU: B) padboTa c
uHbopmManme: -  BIAgeTh  HaBBIKAMU
MoJlyueHus: HHQoOpManMM U3 HCTOYHHMKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIHO
OCYLIECTBIIATh TIOUCK, aHaJu3,
CUCTEMAaTU3aIII0 u MHTEPIIPETALNIO
nH(pOpMallUd Pa3MYHBIX BUIOB U  (Qopm
MIPEJICTaBICHMs; - CO3/1aBaTh TEKCThl B

pa3nuuHbIX (opMarax ¢ y4eTOM HazHAYeHUS
nH(pOpMaLUY U 1IeNIeBOI ayIuTOpUH, BHIOUpas
ONTUMAJbHYIO (GOpMY TMpEACTaBICHHUS U
BHU3yalIM3allK; - OLEHUBATh JOCTOBEPHOCTH,
JIETUTUMHOCTh UH(POPMAIIMH, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIbHO-ITUYECKUM HOpMaMm; -
UCIOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUH B pEIIEHUU

KOTHHUTHUBHEIX, KOMMYHHKaTHBHBIX u
OpraHU3AIlMOHHBIX 3a7a4 C COOJIOJCHUEM
TpeboBaHUM IPrOHOMUKH, TEXHUKHU

0€30TMacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHN,
MPaBOBBIX M  3TUYECKUX  HOPM, HOPM
MH(POPMAITMOHHOM 6€30TMacHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3aIUTHI

nHpopManuu, HH(pOpMAITMOHHOM
0e30I1aCHOCTH JIMYHOCTH;

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH W CaMOOIIPEJICICHUIO; -
OBJIaJICHUE HaBBIKAMH yuebHO-
HCCIIEI0BATEILCKOM, MPOEKTHOM u
COIIMATLHOM JIeSITENNLHOCTH; OsBnageHue
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU

JNEHCTBUSAMU: 0) COBMECTHAS IEATEILHOCTD:

MOHUMAaTh W HCIOJIB30BaTh MPEUMYIIECTBA
KOMaHJTHOW ¥ WHAWBUAYyAIbHOW paboThl; -
MPUHUMATh L€ COBMECTHOM JESATEIbHOCTH,
OpPraHU30BBIBATH U KOOPJIUHUPOBATH JCUCTBUS
M0 €€ JOCTHKCHHIO. COCTaBIIIThL IJIaH
JNEUCTBUM, pACTIPENENsITh pOJH C Y4ETOM
MHEHUH YYaCTHHUKOB OOCYXIATh PE3YIbTaThI

COBMECTHOM pabOThI; - KOOPAHUHUPOBATH U
BBIMOJIHATE pabOTy B YCIOBHSIX pPeajbHOTO,
BUPTYaJbHOTO u KOMOWHHUPOBAHHOTO

B3aHMOHCﬁCTBHH; - OCYHICCTBJIATH TO3UTUBHOC
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CTpPATeTUYECKOE TMOBEACHUE B  PANIMUYHBIX
CUTYyallUsIX,  MPOSBISATH  TBOPUYECTBO U
BOOOpakeHue, OBITH WHUIAATUBHEIM
OBnazieHue YHUBEPCATBHBIMU PETYISITUBHBIMU
JNEUCTBUSIMHU: T) MNpPUHATUE ce0sl U JPYyrux
JOJIeN: - TMPUHUMATh MOTUBBI U apryMEHTHI
JpYrux JIOJEH TMpHU AHAIU3E PE3yJIbTAaTOB
NEeSTEPHOCTH; - TPU3HABaTh CBOE MPaBO M
MpaBo JPYrux JIOJCH Ha OMIMOKH; - pPa3BUBATh
CIIOCOOHOCTh TOHMMATh MHP C TIO3HIIHH
JIPYroro 4ejiOBEKa;

B o0macTd 53KOJOrMYeCKOro BOCIUTAHUS: -
c(hopMUPOBAaHHOCTH 9KOJIOTHYECKOM
KyJIbTypbl, TIOHMMAaHHUE BJIMSHHUS COILUAIBHO-
SKOHOMUYECKUX TIPOIIECCOB HAa COCTOSIHHE
MPUPOJTHON M COLMAILHON CpeNbl, OCO3ZHAHUE
rJ100aJILHOTO XapakTepa  AKOJOTHUYECKHX
npoOJieM; - TUIAHUPOBAHWE U OCYIIECTBIICHHE
JIEUCTBUU B OKPYXKAIOUIEH Cpele Ha OCHOBE
3HaHUS  [eJed  YCTOMYHMBOIO  Pa3BHUTHS
YyeJIOBEUYESCTBA, aKTUBHOE HETPUsTHE
JEUCTBUM, TPUHOCAIINX BpEI OKpYKaroleu
cpene; - yYMEHUE MPOTHO3UPOBATH
HeOIaronpusTHLIE JKOJIOTHYECKIE
MOCJIECICTBUS TPEANPUHUMAEMBIX JIEHCTBHM,
MpEOTBPAILATh UX;

- pacimpenue OITBITa JIeATCILHOCTH
AKOJIOTUYECKOU HaIMpaBJIE€HHOCTH; - OBJIAJICHUE

HaBBLIKAMH y4e0HO-MCCIIeIOBATEILCKOM,
MMPOEKTHOM M COLIMAIILHOM JCSITEIHHOCTH;
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1. PACIPEJAEJEHUE ONIEHUBAHUSA PE3YJIBTATOB OBYYEHUA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 11O DJIEMEHTAM 3AHUM 1 YMEHUIA

Koabi
Conepxanue Kypca ®opma KOHTPOJIS pe3yabTaToB
OCBOCHMS
Texkymmii KOHTPOJIb
Pa3nen 1. OcHOBBI CTPOEHUS BellleCTBA
Tema 1.1 Xumusi — Hayka o BellecTBax Y CTHBIN OTBET; peUIEHUE OK 01
MPAKTHYECKUX 331449
Tema 1.2 Ilepnoauyeckuii 3aKkoH M Ta0auua | YCTHBIN OTBET; PEIICHHE OK 01, OK 02
JA.H. Menaeneesa MPAaKTUICCKUX 3a7a4
Pa3znen 2. Xumuueckue peakuuu
Tema 2.1 TunbI XUMHYECKHX peaKIU i pelieHne MpakTUIECKUX OK 01
3a71a4
Tema 2.2 DaeKkTpoauTHYECKasd AUCCONMALUSA M | PEIICHUE TPAKTHYECKUX OK 01
MOHHBII 00MeH 3a71a4; BBITIOJIHEHHE
TECTOBBIX 3aJaHUH
Pa3nen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKHUX BellleCTB
Tema 3.1 Knacenpukanusi, nomenkaarypa u | Konrposns npu pabore B OK 01, OK 02
CTPOCHUE HEOPraHUYECKHUX BEIIECTB rapax; pelieHue
IIPAKTUYECKUX 3a4a4;
Tema 3.2 ®@u3NKOXMMHYECKHE CBOICTBAa | YCTHBIN OTBET; PEIICHUE OK 01, OK 02
HECOPraHnv4eCKMX BeUIEeCTB MIPAaKTUYECCKUX 3a4a4
Tema 3.3 IIpou3BoACTBO HEOPraHWYECKHX | YCTHBIN OTBET; PEIICHUE OK 01, OK 02
BeullecTB. 3HaYeHne U NpuMeHenue B ObITY H | CHTYal[MOHHBIX 33124
Ha NPOU3BO/JCTBE
Pa3znen 4. CTpoeHHe U CBOIICTBA OPraHMYeCKUX BellecTB
Tema 4.1 Knaccuduxamusi, cTpoeHne BrImoiiHeHNE TECTOBBIX OK 01
HOMEHKJIATYPa OPraHu4YecKuX BellecTB 3amaHuit
Tema 4.2 CaoiicTBa OPraHM4eCKHUX | YCTHBIN OTBET; PEILIECHUE OK 01, OK 02
coeMHEeHH CUTYallMOHHBIX 3a7a4
Tema 4.3 Opranudeckue BemecTrBa B | YCTHBIHA OTBET; OK 01, OK 02
JKHU3HEACHATECJIbHOCT n YeJI0BEKA. | BRIIIOJIHEHUE TECTOBBIX

IIpou3BoacTBO M NMpUMEHEHHe OPraHMYecKHX
BellleCTB B IPOMBIIILJIEHHOCTH

3ajaHUuN

Paszpnen 5. Kuneruyeckue ¥ TepMOAUHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX

peakumii

Tema 5.1 Kunernmdyeckne 3aKOHOMEPHOCTH | YCTHBIN OTBET; PEIICHHE OK 01, OK 02
NMPOTEeKAHUS XUMHYECKHUX PeaKIuii NPAKTHYECKUX 337124
Tema 5.2 Tepmoaunamuyeck ue | Konrpons npu pabote B OK 01, OK 02
3aKOHOMEPHOCTH TNPOTEKAHUS XUMHYECKHUX Hapax; pemeHHe
peakumii. PaBHOBecHe XMMHYECKHX PeaKIui NPaKTHYECKHX 3371aY;

BBITIOJIHEHUE TECTOBBIX

3aJJaHuN

Pazgen 6. lucnepcHble cMCTEeMbI

Tema 6.1 IucnepcHble cucteMbl U (pakTOpbl | BEIIOIHEHNE TECTOBBIX OK 01, OK 02,
UX YCTOHYHBOCTH 3aJlaHUI OK 07

Paznen 7. KauecTBeHHBIe peakiuu 00HAPYKeHUSI HEOPTAaHMYECKHUX U OPraHMYeCKUX BelecTB
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Tema 7.1 OOHapy:KeHHe HeOPraHWYeCKHX
KATHOHOB ¥ AHMOHOB

Y CTHBIN OTBET; pelieHue OK 01, OK 02

MPAKTHUYCCKUX 3a1a4

Tema 7.2 OOHapyxkeHHMe OpPraHM4YecKHX
BellecTB OT/eJbHBIX KJ1aCcCOB c

VY CTHBIN OTBET; pelieHue OK 01, OK 02

MMPAKTUYCCKUX 3a1a4

HCIMOJIB30BAHUEM KAY€CTBCHHBIX pealclmﬁ

IpodeccnonanbLHO-OpUEHTHPOBAHHOE COIepKaHMeE (COePKAHHE MPUKJIATHOTO MOJTYJIsI)

Pazgen 8. Xumus B ObITY U IPOU3B

OJCTBEHHOM 1eSITeJILHOCTH YeJ0BeKa

Tema 8.1 XuMus B ObITY 1 IPOM3BOICTBEHHOI OK 01, OK 02,
JEeATEJILHOCTH YeJI0BeKa OK 04, OK 07
Pazgen 9.1. UccnenoBanne 1 XUMHYECKHI aHAJIN3 00beKTOB Onoc(epbl
Tema 9.1.1 OcHoBpl J1a00PaTOPHON NMPAKTHKH | YCTHBIN OTBET; PEIICHHUE OK 01
B npodecCHOHATBLHBI X J1a0opaTopusix NPAKTHYECKHX 337124
Tema 9.1.2 XumMudeckuii aHaaIu3 Npod BOIbI Y CTHBIN OTBET; pelIEHNE OK 01, OK 02,
NPAKTUYECKHX 3a/1a4 OK 07
Tema 9.1.3 Xumndeckunii KOHTPOIb KadyecTBa | YCTHBIN OTBET; PEIICHUE OK 01, OK 02,
NPOIYKTOB NUTAHUS IPAKTHYECKHX 3a1a4 OK 07
Tema 9.1.4 Xumuueckuii aHaau3 NPO0 MOYBBLI | PEHICHUE TPAKTUICCKUX OK 01, OK 02,
3a71a4 OK 07
Tema 9.1.5 HccnenoBanue 00beKTOB | BrIITOJTHEHHE TECTOBBIX OK 01, OK 02,
onocdepsnl 3aJaHuN OK 04, OK 07
Pa3nen 9.2 UcciienoBanue U XMMHYECKHI aHAIN3 00beKTOB TeXHOC(hepHI
Tema 9.2.1 OcHoBpl J1a00PaTOPHON NPAKTHKH | YCTHBIN OTBET; PELICHHUE OK 01
B NIPo(hecCHOHAILHBIX JIA00PaATOPUSIX IPAKTHYECKHX 3a1a4
Tema 9.2.2 XumuyecKkuii aHAJIN3 TeXHUYECKHI | YCTHBIN OTBET; pELICHUE OK 01, OK 02,
BOJIBI IPAKTHYECKHX 3aa4 OK 07
Tema 9.2.3 XuMuuecKkuii aHAIH3 BO3LyXa BrinosiHeHHE TECTOBBIX OK 01, OK 02,
3aJaHui OK 07
Tema 9.2.4 XuMudyecKkuii aHaJaIu3 npood Pemnienue npakTu4eckux OK 01, OK 02,
MATEpHAJIOB CTPOUTEILHOPECTABPANIMOHHON | 3a1a4 OK 07
JIeATeJILHOCTH U Au3aiiHa
Tema 9.2.5 UcciienoBanue 00beKTOB Y CTHBIN OTBET; pellieHue
TexHoc(epbl MPAKTUYECKUX 3a]1a4
IIpomMe:KyTOYHBIH KOHTPOJIb
Ix3aMeH Y CTHBIN OTBET; pelieHue OK 01, OK 02,
MPAKTUYECKUX 3a]1a4 OK 04, OK 07
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IV. METOJUYECKHUE MATEPHAJIBI JIJISI OIEHKHA 3HAHWI, YMEHUI

4.1. OueHo4HbIe CpeacTBa, IPUMEHsieMble /15l TEKYIIero KOHTPOJIs.
IIpuMepsI NpakTHYECKUX (CUTYALMOHHBIX) 32124

1. Y3 mapo-cTepkHEBOro Habopa CMOISIMPOBaTh MOJIeKyiry metana CH4.
2. CoctaButh HOPMYIIBI:
2,2-TAXJIOPIICHTaH 2-MeTWII-3,3- TUATWITeNTaH

3-meTui-4-3THIIOKTaH 3,3-IMMETHIIICHTaH

3. Ha3Batb yrieBomopompl:

CH3-(|ZH-(|ZH-CH3 2)CH3-CH2-CH2-CH3
CH3 CHs

CHs3-CH - CH - CH - CH-CH3 CHs-CH- CH2-CH-CH3
Chs Gy O Cli S

4. CoctaButh (popmynsl: 2,3-quMeTwiIneHTan 1-xmop-2-metunoyran 2,2,4,4-TreTpaMeTHITNeHTaH
2,4- nuMeTIT-3-3TUIITIEHTaH

5.Ha3Batb yrieBoopoisl:

CH, fHJ

| —c—
H,C — CH,—C— CH,— CH,— CH, H,C CI CH,

|
cH, CH,

H CH,

I I H}C—CHz_CH—CHz_‘CHZ—-CHJ

CH,— C— CH,— CH —CH, ]
| CH,

l
CH;, CH,

6. BeraucnnTe OTHOCUTEIBHYIO MOJIEKYISIPHYIO Maccy KapOOHAaTa KalbIus,
cynb(dara MarHus, HuTpaTta cepedpa, CepHOM KUCIIOThI, 030Ha, (ocdara
KaJbIMs, THIPOKCHIA MEJTU, XJIOPUAa HATPUS

7. [IpuBeauTe Ha3BaHMS AJTKHHOB
1)CH=C-CH-CH2-CH> - CH3 2)CH3-CH2-C=CH

|
CHs

8. N300pa3ute cTpykTypHbIE (POPMYITBI
1) 2-meTuineHTana
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2) 2-mMeTunOyTeH-2
3) 6ytuH-2

IIpuMepsI TeCTOBBIX 3aaHUI

. Kakas xummnaeckas cBsi3b B MoJexyine NH3?
a) MIOHHAs

0) MeTayuTnIecKas

B) KOBaJIEHTHAs MOJIIpHAsI

I') KOBaJEHTHasl HENOJIIpHAsI

. BemectBa ¢ KOBAJIGHTHOM HEMOJSPHOU CBA3BIO:
a) HCI

0) F2

B) H2S

r) HF

. [onmoxuTenpHO 3apsHKEHHBIE HOHBI HOCSIT HAa3BaHHE:
a) KaTHOHBI

0) aHMOHBI

B) IIPOTOHBI

T') 3JICKTPOHBI

. CloxHbIEe BEUIECTBA, KOTOPHIE COCTOSIT U3 aTOMOB METAJUIOB M THIPOKCOTPYIII, HAa3bIBAIOT:
a) KUCIIOTHI

0) comm

B) OCHOBAHUS

T') OKCHJIBI

. CnoxHbIe BEIIECTBa, KOTOPHIE COCTOSAT U3 aTOMOB BOJIOPOJIAa M KUCIOTHBIX OCTATKOB, HA3BIBAIOT:
a) KUCJIOTHI

0) conm

B) OKCH/IbI

I') OCHOBaHUS

. DnexTpoHHas popMylia aTOMa HATPHUSL:
a) 1s2 2s2 2p2

0) 152 2s2 2p6 352 3p4

B)1S2 252 2p6 3s1

r)1s2 2s2 2p6 3s2 3p5

. UeMy paBHO uuncio opOurtaneii Ha f-noaypoBHe?
a)l
0) 3
B) 5
r)7

. UeM oTiMyaroTCsA aTOMBI H30TOIIOB OJTHOTO aJeMeHTa?
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a) YMCJIOM IIPOTOHOB
0) 4KCIOM HEHTPOHOB
B) YKMCJIOM 3JIEKTPOHOB
I') 3apsI0M sizipa

9. Kakyro o6uryto hopMyity ©MeeT OCHOBaHHE?

10.

11.

12.

13.

14.

a) Me(OH)y
6) H2(Ac)

B) 9m On

r) Mex (Ac)y

Kakoii u3 KMCIOT COOTBETCTBYET HA3BAHUE «CEPHUCTASI KUCIOTa»?
a) HoS
0) H2S203
B) H2SOs3
r) H2SO4

@TOp — 3TO CaMBblii:
a) aKTUBHBIA HEMETAaJIJT
0) MPOYHBIN AITEMEHT
B) CHJIbHBIN OKHCITUTEIb
I') 3JeKTPOOTPUIIATENbHBIN AIIEMEHT

YCcTaHOBHUTE COOTBETCTBHE MEXKY BUAOM XUMHUECKOH CBS3H U BEIIECTBOM.
1)Wonnas A) Zn

2)KoBaneHnTtHas b) NaCl

3)BoaoponHas B) NHs

4)Mertammuueckas ') CHa

VCTaHOBHUTE COOTBETCTBUE MEKIY XUMUUECKUM 3JIEMEHTOM M €I0 CTENEHBIO OKHCIIEHUS
1)Kucnopon A)1*

2)Xnop B) 2*

3)unk B) I’

4)Hatpwuit 2

Bri0eprTe HECKOJILKO BADUAHTOB OTBETA. B 00pa30BaHNK XMMUYECKOMN CBSI3H MOT'YT

y4aCTBOBATh. ..

a) HecriapeHHble 371€KTPOHBI aTOMa

6) CriapeHHbI€ JIEKTPOHBI aTOMa
B) BakanTHas opburainb
) DJIEKTPOHBI ¥ MPOTOHBI

15.

YCcTaHOBUTE COOTBETCTBUE MCKAY KJIIaCCOM HCOPraHUYCCKUX CO€OUHEHUH U MpuMEpoM

HCOPraHN4YCCKOro BEIICCTBA

16.

1)Oxcun A) H2SOq4
2) Coub b) NaCl

3) Kucnora B) Na,O

4) OcnoBanue I') Ca (OH):

MeTtaH UMeeT TeOMETPUIECKYIO PopMY:

17. O6uryro popmyny CnH2n+2 umeer knacc:
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18. O6mas popmyna roMOIOTOB aJIKAHEHOB:

19. IIpu Kako# peakuu MOIy4aoT Kaydyku?
a) TUIPOTeHU3AIUN
0) moaMMepHu3auu
B) U30MEpU3ALIHU
I') IOJINKOHJEHCALIUU
20. Kakue peakiuy HanOoJiee XapakTepHbI IS ATKAHOB?
a) oOMeHa
0) npucoeAMHEHUS +
B) 3aMELICHUS
I) IeruipaTaluuu

21. ®opmyre COeTMHEHUSI COOTBETCTBYET Ha3BaHUE!

GH, H
H-C—C=C—CH—CH,
CH, Cl

a) 2-MeTHII-6-XJTIOpreKcaHo-5

0) S-meTuin-1-xoprexcun-3-011-2

B) 2-THIPOKCH-5-MeTHII-1-XmoprekcnH-3
) 2-TUAPOKCU-S-METHII-1-XJTOpreKCHH-3

22. YKaxuTe Kiacc yrieBoI0poI0B, KOTOPOMY HE CBOMCTBEHHA PEAKIIHsI TPUCOCTUHCHUS
a) Ankassl +
0) lluknoankanbl
B) AJTKMHBI
r) ApeHbl
1) AJIKeHBI

4.2. OueHo4YHble CpPeACTBA, MPUMEHsieMble ISl NMPOMEKYTOYHOI aTTecTaluu M0 UTOram

H3yYCHUHA TUCHUIIJIHHBI

BOITPOCHI
JJISl NOATOTOBKHU K HTOTOBOMY KOHTPOJIIO

1. Texnmuka 6€30MaCHOCTH B XUMHUYECKOH JTa0OpaTOPHH.
2. 3aKOH COXpPaHEHUS MacChl BEILECTB.
3. AtoM — cioxHas yactuna. CoctaB aTOMHOTO sijpa. DIEKTPOHHASI 000JI09Ka aTOMOB.

4, HepI/IOILI/I‘IeCKaH TaGJ’II/II_Ia XUMHUYCCKUX 3JICMCHTOB — rpa(l)nqecxoe OTO6pa)K€HI/Ie NepuoauIECKOro

3aKOHa.
5. OKHCIUTENPHO-BOCCTAHOBUTEIIBHEIE PEAKITHH.

6. XuMuveckre ICTOYHUKH TOKA. DIEKTPOIU3 PACILIABOB U BOJHBIX PACTBOPOB AJIEKTPOIUTOB.
7. Kimaccudukarys opraHIuecKuX COSIMHEHUH.

8. 'omonorudueckuit psj ankaHoB. XMMUYECKHE CBOWCTBA aJIKAHOB.

9. LlukmoankaHebI.

10. 'omMonoruyuecKuii psizi alKeHOB.

11. Anxaguienbl. OCHOBHBIE MIOHSATHSI XUMHUH BEICOKOMOJIEK YIISIPHBIX COSIMHEHUM.

12. 'oMonoruyuecKuii psiz aJIKHHOB
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13. 'oMonoruveckuii psiji apeHoB.
14. Ctpoenue u k1accupuKanus CIupToB
15. 'omMonoruyueckuii psizt allbACTU0B U KETOHOB.

DK3aMeH MPOBOJUTCS B YCTHOW (opMe C HUCMOJIb30BaHHEM KOMIUIeKTa OuaetoB. OmuH
OWJIeT BKIIIOYACT TeopeTHuecKkuit 010k (2 Bompoca) u mpaktudeckuii 0ok (1 3amanue). bumets
UMCIOT OJIMHAKOBOE YHMCIO BOMPOCOB. OK3aMEHATOPY IPEIOCTABIISACTCS IPAaBO 3a]aBaTh
00yYaroIUMCs TOTIOTHUTEIIbHBIC U YTOUHSIOIIHE BOIPOCHI 110 OUIIETY.

Oo0pa3zen 3K3aMeHALMOHHOIO OMJIeTa

®denepalibHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHus
«OMCKuUl rocy1apCTBEHHBIN arpapHbiii yHuBepcuTeT uM. [1.A. CToJsbinuHay

YHUBEPCUTETCKUHN KOJUICIDK arpoOu3Heca
YTBepxkaaro:

npejceIaTe b METOMYECKOTO COBETA
M.B. UBanunkas

3K3AMEHAIIMOHHBINA BUJIET Ne 1

00/1.12 Xumus
(cnermansHOCTH 36.02.01 Betepunapus)

1. Texanka 6€30MACHOCTH B XUMHYECKOW T1ab0paTopuu.
2. 'omonorudeckuil pan aakaHoB. XUMHUECKHUE CBOMCTBA aJIKAHOB.
3. IlpuBenuTte Ha3BaHUS ATIKHHOB

1)CH=C-CH-CH2-CH2- CH3 2)CHz-CH2-C=CH

|
CHs

OI[O6peHO Ha 3aCCJaHU METOANYCCKOI0 COBETA, IIPOTOKOJI Ne oT I.
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V. HIOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIIUIIJIMHbI

YpoBeHb
chopmupo-
BAHHOCTH
KOMIIeTeH Ui

Ouenka

KpnTepml OlICHUBAHUA 110 BUJ1aM p360T

TECTUPOBAHUE mpo4yue BUAbI paﬁoT o TMCIHMIIJIMHE

(mpoueHt
NMPaBWIbHBIX
0TBETOB)

Bricokuii

OTIIMYIHO

90-100%

OOyyaromuiics riry0oKo ¥ IPOYHO YCBOMII
TEOPETUYECKUN U OCBOWJI ITPAKTUYECKHUM
Matepuai. JlaeT 1ornyHble ¥ rpaMOTHBIE
OTBETHI. JIeMOHCTpUpPYET 3HaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIOTIOJTHUTEIBHOTO
MaTepuaia, ObICTPO OpUEHTUPYETCS, OTBEYAs
Ha JIOTIOJTHUTEIbHBIE BOMPOCHl. CBOOO HO
CIPABIISETCS C TOCTaBJICHHBIMU 3aJa4yaMH,
apryMEHTHPOBAHO U BEPHO 0OOCHOBBIBAET
NIPUHSTHIC PEIICHUS.

T1oBBIIIEHHBIH

Xopomo

70-89%

OOyuaromuiicst TBEPI0 3HAECT MPOTPAMMHBIHN
MaTtepua, TPaMOTHO U TIO CYIIECTBY M3J1araet
ero. He nomyckaer cyimecTBeHHBIX
HETOYHOCTEH MPHU OTBETaX Ha BOIIPOCHI,
MIPaBUIILHO MPUMEHSIET TEOPETUICCKUE
MOJIOXKEHUS TTPU PEIICHUH MPAKTHYECKUX
3a/1a4, BJIa/IeeT HaBBIKAMU U IPHEMaMU UX
BBIIIOJTHEHMS.

bazoBbii

VYnosaer
BOPHUTEI

BHO

50-69%

OOyyaromuiics IeMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuaa, HO He YCBOUII €ro
JIeTalli, UCTIBITHIBACT 3aTPYAHEHUS IPU
pellleHny IPaKTUYeCKUX 3a/1a4. B oTBeTtax Ha
MOCTaBJIEHHBIE BOIIPOCHI JOMyCKAeT
HETOYHOCTU. J[aeT onpeneneHus MOHATUH,
HEUCKaXkarolue ux cMbici. Hapyiaer
MOCIIEZIOBATEILHOCTD U3JI0KEHUS
POrpaMMHOTO MaTepuaa.

He

copmupoBaHa

Heynosn
€TBOPUTE

JBHO

0-49%

OOyyaromuiics He 3HAeT, HEe BBITIOTHSIET UITU
HEMPABHUIBLHO BBITIONHSET OOJBIIYIO YacTh
yuebHOoro Marepuana. Jlomyckaer omuoKu B
bopMynUpPOBKE ONPENEICHH, NCKaXKAIOIIHIE
UX CMBICII, OECTIOPSIOYHO ¥ HEYBEPEHHO
uznaraet matepuan. OTBETHI Ha
JIOTIOJIHUTEIBHBIE BOMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3a/1aHUS.
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JUCT PACCMOTPEHUM U OJOBPEHUI
padouell MPOrpaMMBbl M CHMIIJIMHBI
004.11 Xumus
19.02.12 TexHo0rust NPOAYKTOB NUTAHUS KUBOTHOI'O NIPOUCXOKIACHUS

1) PaccmoTpena u onodpeHna:

a) Ha 3acemanuu npeaMeTHO-IIMKIOBOM METOJMYECKON KOMUCCHHU
npotokoJ Ne 4 ot 12.12.2023 r.
»,

Ipenceparens IMIIMK 2/ E.M. Kasnaueesa

0) Ha 3aceganuu metoauueckoro coBera mpotokon Ne 2 ot 14.12.2023 r.

[Ipencenarenb METOAUYECKOTO COBETA ( i M.B. Bauunkas

2) PaccmoTpeHa M 0100peHa BHEIIHUM 3KCIIEPTOM

a) pykoBoautenb Hayuno-meromgmdeckoro otaena AHIIO «Owmckast akagemusi 5JKOHOMUKHA W

npennpuHUMarenascTBa» A.B. Muxaitnenko
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